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1 Abreviation and acronyms

LG
HG
LN
GUI
CCs
FIERA
WS
VLT
RTAP
GPIB
SW

2 How does it work?

2.1 Hardware implementation
First of al, have alook to the physical set up (Figure 1 & Figure 2):
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Figure 1 Hardware set up of the Testbench




Inlegrating
sphere

Figure 2 Testbench hardwar e implementation

The system is mounted on a Newport 300 cm x 90 cm optical table top, which provide static rigidity
and flatness, in addition to the standard configuration of sealed mounting holes. All hardware
components are GPIB driven and controlled through a GPIB controller, by National Instruments, which
holds up to 14 GPIB devices and is attached to a SPARC board with embedded FIERA controller
through SCSI connection. A PUL PO monitoring unit [7] for environmental variable control
(temperature, humidity, etc.) will al'so be part of the system.

2.1.1 Lamp housing and lamp:

Two light sources are disposable on the testbench:

" Anhalogen lamp with horizontally elongated filament (power up to 250W, typically OSRAM
Xenophot HLX 64640 or Philips 7148,150W or equivalent), hold in a standard convention cooled
housing (ORIEL), equipped with a F/1 condenser, which produce a~3 cm diameter collimated
beam. This beam is then focused on the monochromator input dlit by means of a secondary f/4
plano-convex lens, which matches the acceptance pyramid of the monochromator. The light
system maximizes the total power into the monochromator and provides a smooth continuum
within the desired wavelength range. This system is driven by a Power Supply and a Light
Intensity Controller also produced by Oriel. The light intensity controller is directly connected to
the lamp housing through alight sensing head, which monitors light variations, and interfaced to
the power supply. It allows maintenance of constant light levels, for the duration of an exposure
(exposure lengths vary from few seconds to about ten minutes) regardless of lamp aging, line
voltage variations or changesin the ambient temperature.

N

Figure 3 Halogen lamp housing

Figure 4 Halogen lamp power supply (down)
and light intensity controller (up)



A 150W Xenon arc lamp in aUniversal Lamp Housing (ORIEL ) with its power supply (ORIEL
68806)
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Figure5 Xenon lamp housing

2.1.2 Monochromator:

An Oriel Multispec 257 Double Monochromator in subtractive dispersion configuration. In the current
setup, the output from the first unit is dispersed in the reverse direction by the second unit, thus
homogenizing the light across the output dlit. The net dispersion remains as that produced by the first
monochromator, but the amount of stray light is greatly reduced, quoted by Oriel to be of the order of
10-7 of the unblocked signal. That is, almost three orders of magnitude smaller that the measured stray
light for a single monochromator of the same kind. The two devices can be controlled viaGPIB in
either an independent way or together (using the first one as master). Both are equipped with
microstepping motor driven slits and 600 I/mm ruled gratings, whose peak efficiency isat 400 nm
(Figure 10). The usable wavelength region (that is, where the grating efficiency is more than 20%),
goes from 250 to 1300nm (well beyond our requirements). With this configuration, a minimum
bandpass of ~0.1 nm can be reached. Two motorized filter wheels, that hold up to five filters each, are
attached at the input of the first monochromator. They control respectively the order sorting filters from
Schott (2 filters, with cut-off wavelength respectively at 450 and 665 nm) and neutral density filters
from Melles Griot (see Table 2).

Schott GG475 Schott RG665
Wavelength (nm) Transmittance Wavelength (nm) Transmittance
200 to 450 <10° 200 to 620 <10°
460 910° 630 <610°
470 0.17 640 0.01
480 0.66 650 0.10
490 0.85 660 0.33
500 0.89 670 0.59
510 0.90 680 0.75
520 0.90 690 0.83
530 to 1200 0.91 700 0.88
710 0.90
720 0.90
730 to 1200 0.91

Table 1 Separating order filtersavailable on the monochromators



Reference | Diameter (mm) | Transmission | Material Optical density (@ 550nm)
03FNQO45 25 50.12% Fused Silica | 0.3+ 0.02

03FNQOQ47 25 25.12% Fused Silica | 0.6 + 0.03

03FNQOQO57 25 10% Fused Silica | 10.£05

03FNQO65 | 25 0.3162% Fused Silica | 2.5+ 0.125

Table 2 Neutral density available on the monochromators

Thefirst unit is also equipped with an integrated shutter, which can be controlled both via external TTL
signals and through GPIB commands. The minimum exposure time setting is 20msec, the transition
time ~2ms. Positioning the shutter before the light isinputted into the integrating sphere, instead that

putting it at the exit port, has the advantage of eliminating the shutter pattern problem.
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2.1.3 Integrating Sphere:

A 50 cm diameter "custom made" Labsphere (Figure 16). Its 8 inches exit port provides a uniform
illumination, over an area bigger than the size of 8k x 8k CCD or Mosaic (atypical 8k x 8k with 15 um
pixel has adiagonal of about 17 cm; we will refer to this example throughout the paper). The primary
output port is at 180 degrees with respect to the input port. A secondary output port (about 1.3cm),
which hosts a photodiode, is drilled close to the primary output port. A baffle situated inside the sphere
prevents that the output port “sees” directly the light source. The internal coating of the sphere is made
in Spectraflect, a material that ensures a reflectance better than 98% in the range 400 — 1100 nm and
better than 96% in the UV range (320-400 nm) (Figure 15). The best degree of uniformity across the
illuminated field is achieved when mounting the CCD in close contact with the exit port. Otherwise,
the degree of uniformity, defined as the ratio of the illuminance at the edge of the field to the
illuminance on the axis through the center, is afunction of the distance of the target form the source
[8]. The second option has been chosen in order to have enough space between the sphere exit port and
the detector to perform experiments (for instance, to put alens and atarget image to be projected onto
the CCDs). The detector will be put at a distance of 50 to 75 cm from the sphere output port, so that,
for a8 incheslight beam and a8k X 8k 15 nm pixel CCD, the degree of uniformity of illumination is
awaysin the range 95% - 98%. A better than 1% uniformity is of course obtained for smaller
detectors.
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Figure 15 Integrating sphere coating (Spectr aflect) reflectance as a function of wavelength

Figure 16 Theintegrating sphere

2.1.4 Picommeters and diodes:

The testbench will be equipped with two photodiodes, one permanently mounted at the secondary
output port of the integrating sphere and the other, needed for absolute flux calibration of the system,
put at the detector's position. A permanent solution, with the latter diode fixed as close as possible to
the detector and sharing with it the same focal plane, is also planned for the future. Separate ammeters
are attached to diodes through low-noise triax cables. A Keithley 486 is connected to the sphere's
diode: a 5%-digit autoranging picoammeter designed for low current applications where fast-reading
rates must be performed. The measurement range is between 2nA and 2mA, with aresolution of 10fA
(@2nA range). The diode is a Hamamatsu 1cm? Silicon Photodiode for precision photometry (NEP
~10-15) with good UV QE. The second diodeis also a1 cm? silicon Hamamatsu photodiode, which
has been absolute calibrated by reference to PTL (National Physical Laboratory, England) and to PTB
(Physikalisch-Technische Bundesantalt) standards. At present it isinterfaced to a Keithley 6514
Electrometer/Multimeter, the same measuring range is between 20pA and 20mA. Both ammeters are
controlled via GPIB by means of the GPIB controller.
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Figure 17 Thetwo ammeters: ke486 (down) and ke6514 (up)

2.1.5 Flanges system and light tight zone:

The integrating sphere is attached to a flange, fixed onto the table top, through aflexible light shield,
which allows alength span of ~25cm. A second flange, which will hold a custom made plate for each
detector head (at |east three different systems are foreseen for the VLT detectors systems), is positioned
at adistance of 50 cm from the first flange. The dewar itself will be hanging from the outer wall of the
flange. A wooden light-tight box, with lateral access door, will close the space in between the two
flanges. The flanges, the box, and some other minor elements are being designed by ESO’ s mechanical
design office (Figure 2).

2.1.6 Motion controller

Figure 18 Motion controller MM 4000

Figure 19 Motor s assembly hosting a laser

A motion controller from Newport is also available that can drive up to 4 motors. An assembly (Figure
19), containing 3 motors and allowing movementsin the 3 axis respectively to the CCD surface (Figure
73). The main use of this assembly isto drive alaser beam on to the CCD surface.
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2.2 Software implementation
The software underlying this set up is described Figure 20:

| PRISM sw |
CLIENT

PC running Win98/95/NT/2000

TCP/IP
Local control SW Testbench Workstation SUN/SOLARIS
panel.pan
A TCP-IP interface
Idetdata
NON VLT messages server FTP server € FITS files

fedNoVItSrv

)¢ RTAP mgs
¥ ¢ [ ¢

Testhench devices driver Fiera SW Pulpo driver
fedtserver fedSluCon fedpserver

Devices layer

Monochromator
2578 —

Monochromator
25T A —4

meter
eithley 486 —

Ammeter -
Keithley 6514 [ Fiera

Motion controller] Pulpo
MM4000 -

Figure 20 Softwar e setup of the Testbench

The blue names inside the boxes are the servers names to be launched before any access to the
hardware.

FIERA in a standalone way can be used, provided that the fcdNoVItSrv server is running.

3 From the workstation side

3.1 Prerequisite:

The "fcdrun™ account has to be used to control locally the testbench. The {root} directory is

“/export/home/fedrun”.

On the UNIX workstation called odtab near the testbench, after areboot, you need to start al hardware

devices.

First, you have:

= Tolaunch the RTAP message manager (command: vecStartEnv -e SRTAPENV), here, if one
echoes SRTAPENYV you should get wodta5a.

=  To Check that the variable CCDNAME is properly defined, echo $CCDNAME, the setenv
command could be added into the odtab.cshrc.local file located in the {root} /config/.

Next, you have to launch all the servers written in blue in the previous figure. To manage with that, a

UNIX shell script "tbenchmgr.sh" will help you. By typing “tbenchmgr” at a shell prompt on odta5,

you enter the main menu as shown by Figure 21:
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T

2 running!
running !

Z running p

Figure 21 Testbench management script main menu

It ishighly recommended to usethisscript to start up
the testbench software and not to use shortcuts.

This script gives you information on the testbench environment and access to a simple menu that
allows you to start, to stop and to trace one or a group of processes. A version of this script can be
found here, 16/06/2002 version. This script is located in “{ root} /tbenchSoft/script/tbenchmgr.sh”. A
symbolic link “thenchmgr” has been created in the {root} directory the following line has been added
at the end of the “.bashrc” file:

alias tbenchmgr ~/tbenchmgr

Before accessing the main menu, the script warns the user if server or interface processes are running.
Thisisto prevent several sessions of the same server to run at the same time and to avoid that several
users access the testbench at the same time. In case of awarning, you can get information on the nature
of the running servers and/or interfaces by entering the "Show running testbench's processes" (item nr.
3). You should obtain the following sub menu (Figure 22):

odtas

A11 interfa
&1

TN menu

ou want to

Figure 22 Testbench management script: running Testbench processes menu
By choosing the item nr. 8 (All server processes), atypical output should be (Figure 23):
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odtas

=g 1¥]

o interface running U want

menu

* or interface running p ou want to

Figure 23 Testbench management script: see all servers processes

Y ou know which processes are running. Now you should get informed on the purpose of the presence
of these processes: atrue session of measurements is running, these are remaining processes from a
previous session ... If these processes can be removed, you should go back to the main menu and enter
the "Kill testbench's processes’ menu (item nr. 2).

odtab

Figure 24 Testbench management script: kill testbench processes menu

Y ou can use the appropriate item to kill a specific process or a group of processes. For example, we can
choose the item nr. 1 (Figure 24). All previous server processes will be removed (Figure 25).
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odtas

el
Mon
urn

Figure 25 Testbench management script: kill all servers processes

The script also gives information about the free space available on the disk that hosts the log file
(Figure 21). If the disk usage is above 90% of its capacity (it should not happened!), contact the system
manager.

3.2 How to set up the GPIB:
On August 2001, a new GPIB PCI board was installed on the new SPARC. To set up GPIB device, the
following software should be used: ibconf (Figure 26).

Figure 27 The ibconf utility: configuration for
the 1* monochromator

D& odtas

y il

Figure 28 The ibconf utility: configuration for 2"  Figure 29 The ibconf utility: configuration for
ammeter MM4000




Figure 30 The ibconf utility: configuration for Figure 31 The ibconf utility: configuration for
the 2" monochromator the 1 ammeter

Move to a given device by using the "k" character on the keyboard.
Hereafter, the panels showing the configuration data for each device:

3.3 Start the Testbench software

First, from main menu, we enter the "Start testbench processes " menu (item nr. 1). You should obtain
the following menu (Figure 32):

ript
S menu

4) rtdserver

1 the interfaces TogMonitor
S« ; ) Return to main menu

Figure 32 Testbench management script: start logMonitor

3.3.1 The logMonitor

As all servers provide output messages in the log file, it is recommended, before any initialisation of
the testbench servers, to launch the log monitor interface (item n. 8). You will be able to check each
step of the initialisation of each server. You should obtain this interface (Figure 33):

VLT Log Monitor — @odta5 — Release 3.51.1.1

een Field Selection Store Logs Filters Help |

@ MONITOR . INSPECTALL . INSPECT last [500 lines Normal Logs

Process Log Text
FedNoV1tSrvCOMM: i fodMoV1tSrvCOMM -> Initialization of server ended successfully!
fodNoV1tSrvtimain —> FedNoVItSrvCOMM is now waiting For comnections!
FedNoV1tSrvCOMM: imanageConnection —> Beginning!
fedNoV1tSrvCOMM: ;manageConnection —» Wait for new connection or new message!

LogBackupltil Clean Logs

logBackupltil Clean Logs

logBackupltil Clean Logs
logBackuplitil Clean Logs
logBackuplitil Clean Logs
logBackuplitil Clean Logs
logBackuplltil Clean Logs
logBackupltil Clean Logs
logBackupUtil Clean Logs
logBackuplitil Clean Logs
logBackupltil Clean Logs

1 Help On Error W Automatic Scrolling 1 Filter

Filter Selection :

- - i vioae - mEY - — —

Figure 33 logMonitor interface
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See the Central Control Software (CCS) User Manua of the VLT Software to have more details about
the possibilities of the logMonitor.

3.3.2 The fcdNoVItSrv server

Next, you have to launch the tcp-ip interface manager (command: fcdNoVItSrv; item n. 2inthe" Start
testbench's process" menu). Y ou can find a version of the binary there (build June 6™) and the source
code here (build June 6™ version). On the WS, the binary could be found there:

“{ root} /tbenchSoft/fcdnvsrv/bin/fcdNoVItSrv” build June 6™, 2002 and the source code here:

“{ root} /thenchSoft/fcdnvsrv/src/” (June 6™, 2002 version) and can be compiled by using make clean
all. The purpose of this server isto allow any NON-VLT software client to communicate with VLT-
SW drivers. This service uses the 2331 port. To enable fcdNoVItSrv to communicate, edit the
/etc/services and add in this file: wodt 2331/tcp, put this command between vecMAKE::begin and
vccMAKE::end. Thereis no need to restart anything but fcdNoVItSrv. The code source is located here.
To launch this server, just select the item nr. 2 as shown in the following menu (Figure 34):

Figure 34 Testbench management script: startsfcdNoVItSrv server

Then, you are invited to choose a verbosity level in the range [0,4], O provides the lowest amount of
messages and 4 the maximum (Figure 35).

odtab

Figure 35 Testbench management server: choosesthe verbosity level for fcdNoVItSrv

Meaning of the verbosity levels:
" 0: thisthe default; only message coming from the main program are provided
1: previous messages + error messages from the "client communication object"
2: previous messages + information messages from the "client communication object"
3: previous messages + error messages from the "driver object”
4: previous messages + information messages from the "driver object"”
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Room 54/1

Client PC running windows 95/98/N'T/2000

v TCP/IP

Testbench workstation SUN/SOLARIS

fedNoVItSiv v Message object
Main procedure FedNoVIESroMS G: ~fod No VIS MSG()
fedNoVItSrvMs G fod No WitStv MS GO
 EcdHo VIS MS G - Call) <
Communication object /‘

fed3OCK object

fedNoVItSrwCOMM: ~fecdN o VIt SrvCOMM() fedS OCK ~fedSOCK]
P EdNOVSvCOMM. oo VIS COMM(char const *sefvios) —___| fidsOcK--fCSSOCKOO
 fedNoVItSryCOMM - manageConnecti on(cesPROTHAME *procHame] FedS OCK - InitServer()

b £cdNOVHSCOMM : manageMessage() £odSOCK:: Connect?) /
: :

FedNoVItSrCOMM - closeConnectiont) FedSOCK - Receive()
<
£dSOCK. Send) 41 &
£edSOCK::Clasel)

v ] I
fcdtserver fcdpServer

y RTAP

[
GPIB ‘
Monochromator Ammeter Motion Controller Pulpo
Ms257 A ked86 mm4000
Monochromator Ammeter
Ms257 A ke6514

Figure 36 Softwar e ar chitecture of fcdNoVItSrv

Finally, atypical output provided by this server at start up, with verbosity level = 4, in the logMonitor
(Figure 37):

R R O R R RRRRRRRRRRRRRAARARiRiARRAAAAARARAAARR
VLT Log Monitor — @odta5 — Release 3.51.1.1
~ STOP & MONITOR -~ INSPECT ALL -~ INSPECT last |500  lines Mormal Logs
Date Tine Environ Module Process Log Text
|200z-06-05 1333502 rone  UNIH  logBackupltil Clean Logs A
2002-06-05  13:35:23.7653 woctaSa Fodioll UMKHOMN FedNoVLtSry s snain —> Server is tumning in verboss wode 4
2002-06-05 13135123, 7680 wodtaBa Fodboll UNKNOKN FodNoVLESPVEOMM: tFedNoV1ESrwCOMH > Initialization of serwer begins ,,.! (use function FodSOCK,InitServer)
2002-06-05  13:35:23.7743 wockaSa FodioVl UMKHOMN FedNoVLESrVEOMM: tFeoloV1ESTvCOMM —> Initialization of server ended successPully!
2002-06-05  13:35:23.7752 wodtaSa Fodboll UNKHOKN FodNoWLESry & tnain —> fodNoV1tSrvEOMM is now waiting for connections!
2002-06-05  13:35:23, 7758 wodtaBa Fodboll UNKNOKN FedNoVLESryEOMM: tnanageConnection - manageConnection begins|
2002-06-05  13:35:23.7768 woctaSa Fodioll UMKHOMN FedNoVLtSrvEOMM: tnanageConnection —> Wait For new connection or new nessage!
¥ |
= |
Clear Screen | Show Error Stack | I Help OnError - T Automatic Scrolling I Filter
Filter Selection :
L [ | L +

Figure 37 Messagesin logM onitor at fcdNoVItSrv startup

3.3.3 The Fiera software

The Fiera software (command: fcdSIcuCon+STARTUP+ONLINE; item n. 6in the " Start testbench
processes’ menu; Figure 38), this one should be ONLINE, by usual means or user own request. The
pulpo server (fcdpserver) islaunched automatically by Fiera SW.

Beforeinvoking the STARTUP command and setting the CCDs on line, you must verify that the
$CCDNAME environment variableis properly defined and that the definition of the voltages
applied tothe CCD in the configuration file " volttable.def" in the directory

$INS ROT/SYSTEM/COMM ON/CONFIGFILES/$CCDNAME are correct.

Wrong voltages can causeirreversible damageto the CCD.
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Figure 38 Testbench management script: startsfcdSlcuCon

fcdCon — @wodtasa

File Help
CCD Name Reset Panel Values
e R i Enabled 1
) \’, farever  Period: o XFirst: L |
once
Type % Dim : |1000 1000
Vv he 4|N0rma\ - YFirst: L | o ]
Start Time: 1 |yu-mm-dd hhimm:=ss, W Dim': 1000 | 1000 |
I Saveinfile [default Sigma: _None —| None |
W Display Offset: |0 0 0 1
: o
Transfer one of : li— Delta: Jo @ 0
¥ Binning 3
Readout hode O _.‘ 1 equUences
Read | | [T Wipe [T
1 E]
inning
Wipe 1 Read
Wie deys [ FsE ||
START | WIPE I Exposure No: Id:
PAUSE STOP WIPE | Status: | Integrating |
CONTINUE CHANGE TIME | Shutter | Closed
STor Read % | 100% | Transferss | 0%
—AEORT WAIT | Int time: Read time: | 44.1
in: o 2 0
Eno | StatRTD | 1P i | 1P Masc | |
PAvg: [ 0 | IPRWS: [ 0.00 |
System State: | Online | Rdt [ IDLE |
o]
| Bl
STARTUP STANDBY | onLINE | SHUTDOWN | ENGINEERING INTERFACE |

Figure 39 fcdSlcuCon interface

By invoking STARTUP (Figure 39), several processes, that send messages both to aterminal window
and to the log file, are launched. Typical outputs are (Figure 40):
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~r STOP 4 MONITOR - INSPECT ALL - INSPECT last [500  lines Mormal Logs
Date Tine Erwiron Module Process Log Text
[2002-05-16  15;53;13 8546 uodta5s fed logllserData FedSleuStartupCanera; ; Executing on host odtaS A
[2002-05-16  15:53:13.9338 uodtaGs fod logllserData FedSleuStartupCaneras: INTRODT . RTAPENY uodtaSa
2002-05-16  15:53:14.0178 wodtaGa fod logliserData FedSleuStartupCanerat: INS_ROOT /disk1/INS_ROOT DEBUG_LEVEL
2002-05-16  15:53:14.0920 uwodtaGs fod logllserData FedSlouStartupCanerat: CCONAME DMarc, INS_USER SYSTEM.
2002-08-16  15:53:14,1701 uodtaBa fod logllzerData FodSlouStarturCansrat: INS_HOST octa®, OP_MODE 2
2002-08-16  15:53:14,2492 uodtaBa fod logllzerData FedSlouStarturCansrat: Checking smviranmsnt
[2002-08-16  15:53:14.,4195 wodtaBa fod logllserData fodSlouCheckEny 31 SUCCESS
[2002-08-16  15:53:14.,4991 wodtaba fod logllserData fodSlovStartupCaneras: Built list of cawera names DMarc
2002-05-16  15:53;1d 6653 uodtaGa fed logllserData fodSlouStartuptanerat ¢ FULFD Server starting in node 2
2002-05-16  15:53;1d,8172 uodtaGa RTAP  mszSend cosReplace,c 8 8992 1 W rtE_NOLOC: process not active REASON > process fedeon DMarc in enviromment wodtsGa rot existing
[2002-05-16  15:53;14,8191 uodts5s msg megSend negSetFilter,c 11 8992 2 W cosERR_PROCINFD ; Cannot get information on process
2002-05-16  15:53:14.9774 uodtaGs fod logllserData FedSlouCleanCaneratt Cleaning up For DMarc
2002-05-16  15:53:14.9874 uodtaGa fodp  FedpServer PULPOD unit 1 on TTV "/dev/ttub” initialized by server.
2002-05-16  15:53:14,9913 uwodtaBa fode  FookGerver <Server> Dounloading initial values.
2002-08-16  15:53:15,0084 uodtaBa fod logllzerData FooSlouCleanCansrat: Renovirg olo processss ...
2002-05-16  15:53:15.,7220 uodtaBa fod logllzerData FodSlouStartupCansrat: loading databass for DMarc
[2002-08-16  15:53:15.8283 wodtaba fod logllserData fodSlovSetuplanerass Building list of camera names
[2002-06-16  15:53:15.9079 wodtaba fod logllserData fodSlovSetupCanerass Built list of camera names DMarc
2002-05-16 logllserData fedSleuSetupaneras ; Losding data base for DMarc
2002-05-16 loglserData FedSleuSetupCaneras ; Loaded
[2002-05-16 15 loglserData FedSleuSetupCaneras ; conplets
[2002-05-16  15:53:17.7467 wodtaGs fod logllserData FedSlouStartupCanerat: Starting tis for DMarc logging to /twpstis.loz.16218
[2002-05-16  15:53:19.0503 uodtaGs fod logllserData FodSlouStartupCanerat: Starting FodcdOsrv_sparc_link For DMarc logging to /twp/FodcdOsru_sparc_link.log.16218
2002-05-16  15:53:19,3286 uodtaBa fod logllserData FodSlouStarturCansrat: Truing to PING the DSP code foddsph.aps
2002-08-16  15:53:24,6583 uodtaBa fod logllzerData FodSlouStartupCansrat: DSP interfacs initialised
2002-05-16  15:53:24,7589 uodtaBa fod logllzerData FodSlouStartupCansrat: Starting Fodsxe For DMare Logeing to /tnp/Fodexe.log. 16218
[2002-08-16  15:53:25.11328 wodtaba fod fodexp PROCESS STARTING fodexp 2,70,
[2002-08-16  15:53:25.3345 wodtaba fod logllserData fodSlouStartupCanerar: Starting fodeon for DMarc logging to /tnp/fodcon.log,16218
2002-05-16 1t 56,0102 wodtaSa fod Fedcon_DMarc FROCESS STARTING fedcon_DMare 2,70,
2002-05-16 1t 56,2454 wodtaGa fod loglserData FedSleuStartupCanera; ; Starting Fodint for DMarc logging to /tnp/Fedint,log, 16218
2002-05-16  15:53;26,4881 uodkaGa fod loglserData FedSleuStartupCanera; ; Starting Fodit For DMarc logging to Jtmp/fedit,log, 16218
[2002-05-16  15:53:27.1922 wodtaGs fod Fedexp Fedtinbpen: Failed to open TIM dewice.
FITs_L0G  1 7 = = = Mo TIM nodule present [odtaSl
FITS_L0G  15:53:27 = = = /RECOVERY: Tine will be taken from local SLCU clock CodkaS)
2002-08-16  15:53:27,1980 uodtaBa fod Fodexrp Read FIERA configuration,
2002-08-16 1553127 ,2160 uodtaBa fod logllzerData FodSlouStartupCansrat: Starting Fodtn For DMarc logeing to Jtwe/fodtm.log.16218
[2002-06-16  15:53:28.1016 wodtaSa fodp fodpServer <Server> Downloading initial values conplete.
[2002-08-16  15:53:28.0998 wodtaba fod fodit_DMarc PROCESS STARTING fodit_DMarc 2,70,
2002-05-16 8,1055 wodtaGa fod fodit_IMarc Fedit :; bound to port 5333,
2002-05-16 8,0041 wodtaSa fed Fedint_DMarc PROCESS STARTING Fedint_DMare 2,70,
2002-05-16 8.4148 wodtaGa fod logliserData FedSleuStartupCanera:: Starting Fedrdt for DMarc logging to /tnp/Fedrdt.log.16218
2002-05-16  15:53:28.4562 wodtaGa fod Fodexp Readl FIERA configuration conplete.
2002-05-16 1t 8.6073 wodtaSa fod Fedtn_IMarc PROCESS STARTING Feotn DMarc 2.70.
2002-08-16  15:53:28,6385 uodtaBa fod logllzerData FodSloustartupCansrat: Waiting For SLCU S/H
2002-05-16  15:53:28,83%5 uodtaBa fod Fodrdt, PROCESS STARTING Fodrdt 2,70,
[2002-05-16  15:53:29,9314 uedeaSa fod logUserData FedSlouStartupCaneras: LOU Processes Loaded
[2002-08-16  15:53:30.0137 wodtaBa fod logllserData fodSlovStartupCaneras: complete
=1
Clear Screen | Show Error Stack | I Help OnError ¥ Automatic Scrolling I Fitter
Filter Selection :
L T [ [ =

Figure 40 Messages in the logM onitor when STARTUP isinvoked

Next, the ONLINE command (Figure 39) applies the voltages previously defined. Typical output is
(Figure 41):

@ STOP ~, MONITOR ~, INSPECT ALL ~, INSPECT last |500  lines Mormal Logs
Date Tine Erwiron Module Process Log Text
[2002-05-16  15:56:16,2186 wodtsba fod Fedexp Tnit, A
[2002-05-16  15:56:16.2202 wodtaSa fod Fedexp Initialise C40 interface.
[2002-05-16  15:56:16.2230 wodtaSa fed Fedexp Read and Dounload FIERA config.
[2002-06-16  15:56:16.,4564 wodtaBa fod Fodexp Download HAW configuration,
[2002-05-16  15:56:16.8564 uodtaBa fod Fodexp Download voltags tables.
[2002-05-16  15:56:18.,9165 uodtaBa fod Fodexp Tnitialise dstector head.
[2002-05-16  15:56:23,2966 wodtaSa fod fodexp Perforn H/W selftest.
[2002-05-16  15:56:31,9067 wodtaSa fod fodexp Download sequences,
[2002-05-16  15:56:37 0267 wodtaSa fod Fedexp Secuence dounload complete,
[2002-05-16  15:56:37,0284 uodtsba fed Fedexp Sending connand INIT to fodint DMarc,
[2002-05-16  15:56:37.7749 wodtaSa fed Fedint_IMarc fodtinlpen: Failed to open TIM device.
[2002-05-16  15:56:37.7775 wodtaSa fod Fedint_IMarc TIM nocule is NOT availsble.
[2002-05-16  15:56:37.7809 wodtaSa fod Fedint_TMarc Initialising PULPO controler,
FITS_LOG  15:86:38 = = = DET SHUT TYPE = "Slit” / tups of shutter [odta5]
FITS_LOG  15:86:38 = = = TET SHUT ID = “Testhenchshutter” ¢ Shubter unicue Ldsntifisr Codta®l
[2002-05-16  15:56:38,0883 wockaSa fod Feding_DMarc Initialising PULPO shutter controler.
[2002-05-16  15:56:41,4185 wodtaSa fod fodexp Sending comnand INIT to fodit DMarc,
[2002-05-16  15:56:42,1937 wodtaSa fod fodit_IMarc fodtimOpen: failed to open TIM device.
[2002-05-16  15:56:42,1963 uwodtsSa fed Fedit_DMarc TIM nodule is NOT availshle,
[2002-05-16  15:56:42,2065 wodtaSa fed Fedit_DMarc fooPP,C:123 301 1472 1 W FodERR_GENERIC ; Red init,
[2002-05-16  15:56:42.2081 wodtaSa fed Fedexp Sending connard INIT to fodtn_DMarc.
[2002-05-16  15:56:42,3472 wodtaSa fed Fedtm_DMarc fodtinlpen: Failed to open TIM dewice.
[2002-05-16  15:56:42.3496 wodtaSa fed Fedtm_DMarc TIM nocule is NOT availsble.
[2002-05-16  15:56:42,9533 uodtaBa fod Footu_DHarc Tnitialisirg PULPO controler,
FITS_LOG  15:86:43 = = = IET TELE MO = 3 / # of sources active [odtaSl
FITS_LOG  15:56:43 = = = DET TLML NAME = "CCD T1” ¢ Description of telemetry param, [octaSl
FITS_LOG 15:56:43 - - - IET TLML ID = “CCD Sensord” / ID of telemetry sensor CoduaS)
FITS_LOE  15:56:d3 - - - TET TLMZ HAME = "CCD 12”7 / Description of telemstry param, [odtaS]
FITS_LOR  15:56:d3 = = = DET TLM2 ID = “CCD Sensor2” / ID of telenetry sensor CodtaS)
FITS_LOR  15:56:d3 = = = DET TLM3 MAME = "EBOX T° / Description of telemstry param, [odbaS]
FITS_LOG  15:56:43 = = = DET TLMZ ID = “Box Tenp” / ID of telemetry sensor LodtsSl
[2002-05-16  15:56:43.2526 wodtaSa fod Fedexp Sending comnard INIT to fodrdt,
[2002-06-16  15:56:44,0032 wodtaBa fod Fodrdt fodtinOpen: Failed to open TIM device.
[2002-08-16  15:56:44,006% uodkaBa fod Fodrdt TIM nocule is NOT available.
[2002-05-16  15:56:44,0093 uodkaBa fod Fodrdt fodBennerIf,C:101 301 3129 1 M FodERR_GEMERIC @ ioctl bermer Failed,
[2002-05-16  15:56:d4d 0763 wodtaSa fod fodexp Init complete,
[2002-05-16  15:56:d4d 9847 wodtaSa fod fodoon_DMarc fodtimOpen: failed to open TIM device.
[2002-05-16  15:56:dd,3673 wodtaSa fed Fedcon_TMare TIM nodule is NOT availsble,
[2002-05-16  15:56:45,1375 wodtsSa fod Fedexp Dnline,
[2002-05-16  15:56:45,1384 wodtsSa fed Fedexp Init,
[2002-05-16  15:56:45,1392 wodtaSa fed Fedexp Sending connand INIT to fodint DMarc.
[2002-05-16  15:56:45.1409 wodtaSa fed Fedexp Sending connand INIT to fodit DMarc.
[2002-05-16 155648, 1429 uodkaBa fod Fodexp Sencing comnand INIT to fodtn_DMarc.
[2002-05-16 155648, 1446 uodkaBa fod Fodexp Sencing comnand INIT to fodret,
[2002-05-16 1556145, 1465 uodkaBa fod Fodexp Tnit complets.
[2002-05-16  15:56:50,5474 wodtaSa fod fodexp Online conplete.,
=
Clear Screen | Show Error Stack | I Help OnError & Automatic Scrolling 1 Filter
Filter Selection :
m [ [+ [ I |

Figure 41 Messagesin thelogMonitor when ONLINE isinvoked
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3.3.4 The fcdtserver server

The testbench server (command: fcdtserver; item n. 3 in the "Start testbench processes’ menu, then
choose a verbosity level; Figure 42). You can find a version of the binary here (build June 12", 2002)
and the source code here, June 12", 2002 version. On the WS, the bi nary could be found there

“{ root} /tbenchSoft/tbenchTest/bin/fcdtserver” build June 12", 2002 and the source code here:

“{ root} /tbenchSoft/tbenchTest/src/” (June 12", 2002 version) and can be compiled by using make
clean all.

Before starting this server, the following devices must be switched on: GPIB to SCS| box, the two
monochromators M S257, the ke486 ammeter, the ke6514 ammeter and the MM4000 motion controller
optionally. If one of the devicesfails, you will be informed in the logMonitor; the program will proceed
with the rest of the initialisation. The fcdtserver can run with al or only some of these devices online.

odtab

Figure 42 Testbench management script: starts fcdtserver

Then, you are invited to choose a verbosity level in the range [0,5], O provide the lowest amount of
messages and 5 the maximum (Figure 43).

odtas
el ¢

Figure 43 Testbench management script: chooses fcdtserver verbosity level

First, fcdtserver triesto initialise the two monochromators (Figure 45 & Figure 46). It doesthe

following actionsin this order:

=  Openthelogica UNIX devices/dev/monol and /dev/mono2.

= Clear these devices.

= Configure the End Of String character on the GPIB (on both devices) to "> which is the character

used by the MS257 to end the messages it sends.

Query the ID of /dev/monol (version number of internal software).

Query the wavelength unit and changing it to 'NM' (nanometer) if needed (on both devices).

Set the output port of /dev/mono2 to B.

Set the filter number 1 on the density filter wheel on /dev/monol (1: attenuation of 100%, 2: 10%,

3: 1%, 4: 50%, 5: 25%); the density filter wheel is attached to /dev/monol.

= Set the order sorting filter wheel so that below 500 nm the filter 1 is used, between 500 and 700
nm the filter 2 and over 700 nm the filter 3.

= Set the bandpass at 10 nm on both devices.

= Query the maximum wavelength reachable with the grating.

= Set the current wavelength at 632nm.

Specia characteristics of the MS257:
The MS257 does not have service request (SRQ) capabilities. So that, we have to wait between the
moment we send a command and the moment we can read the result. A standard time out of 2
seconds is needed; for the commands that invoke movements (gratings rotation, slit width, ...), the
time-out must be of 5s. These values have been determined experimentally.
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Sometimes, after along time onlineg, it isimpossible for fcdtserver to get connected with the
MS257 and initiaise it. The only solution isto turn the power off of the two monochromators and
then to turn them on in the right order (first MS257_1, next MS257_2).

Client PC running windows 95/98/N'T/2000

&
> - |

»

{ o Barchcts ). [10 Foi: [setere 8) =]

B

Room 54/1

Oniel::setShutterfmsgMESSAGE &msg, void *udate)

Ms257: setShutter(int shutterState)

Testbench workstation SUN/SOLARIS

= 1700572002 0337 42 - Al ks dore |

= o

2l Z

ol d =

@ 9
i
PRISM SW (ms257 panel)
TCP/IP
fedNoV1tSrv
| RTAP .
| SCSI chain GPIB chain
fedtserver ﬁ?
|| Monochromator
Ms 257 A
Client communication object Driver object
Otiel:~Orel() Ms257.~Ms2570 Monochromator
Omiel:: Onel(int debugMode,int verboseLevelint * status) Ms257: Ms257() |
P Oricl: init{msgMESSAGE & msg, void *udate) < Ms257:init() Ms257B
b Oiel::setWapelength i ssMESS AGE damsg, void *udan 15357 setWavelengthifloat wavel sngth) o - SC3I to GPIB

Oriel::setPortout{msg MESS AGE &msg, woid *udate) Mz257::setPortout(char port) 1 controller 1|
Oricl::setBandpass(msg MESSAGE &msg, void *udate) o Ms257 SE’tBandpass(ﬂnathandpass)‘/‘;
Otiel: setFilter(msgMESS AGE dmsg, void *udate) Ms257:: setFilter(int filterNumber)

Figure 44 Softwar e ar chitectur e from the client PC to the monochromator M S257
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4 STOP -, MONITOR ., INSPECT ALL . INSPECT last |500  lines Maormal Logs
Date Tine Erwiran Module Process Log Text.
|2002-06-05  13:41:34.7515 uodkaBa Fedt —> Server is rumning in verboss nods 4 A
2002-06-05  13:41:34.7731 uodtaba Fodt  Fedkseruer MeZ5712M6257 > Opening /deu/noncL., ., Use GFIB function ibfind <sse GFIB nanual p, 5-44)

2002-06-05 13:41:34.7739 uodtaSa fodt  Feokssruer Ms257 1 3Ms257 —> /clew /monol opened|

2002-06-05 13:41134,7746 uodtaSa fodt  Fodtssrve BT SEEERY =) WG i o, 0 90 Gt U351 (e (70 el oy 6060

2002-06-05  13:41:34,7753 wodtaSa Fodt  Feckserver Ms257 3315257 ~> folev /mone2 cpened

2002-06-05  13:41:34,7759 uodtaba Fodt  Feckserver OrielisOriel -5 initialization beg)ns‘

2002-06-05  13:41134.7766 uodtaba Fodt  Fedkseruer Ms257:tinit > Initialization of Ms257 begins ...

2002-06-05 13:41134.7772 uodtaba Fodt  Feckssrusr Ms257:2init > Clear ws257_1 (GPIE function ihelr: ses GPIB manusl p. 5-233

2002-06-05  13:41134.7780 uodtaSa Fodt  Fedtseruer Me25712init => Clear ms267_1 sucoessfully!

2002-06-05 13:41:34.7767 uodtaSa fodt  Feokserver Ms257:2init > Clear ms257_2 (GFIB function ibclr: ses GPIB manual p. 5-233

2002-06-05 13:41134,7794 uodtaba fodt  Fodtssrver Ms257:3init > Clear ms257_2 successfully!

2002-06-05  13:41:34,7801 wodtaba fodt  feckserver Ms257:2init > Configure EOS character to 7>7 on ns257_1 (GFIB function ikconfizs see GPIB nanual p. 5-26)

0002-06-05  13:41:34,7807 wodtaba Fodt  Fedkserver Ms257;zinit > Configure EDS character to "> on ns257_1 successfullyl

2002-06-05  13:41134.7814 uodtaba Fodt  Feckseruer Ms257:tinit > Enshle previcusly defined EOS character on reading operations on ws257_1 (GPIB Furction ibconfigs see GPIB manual p. 5-26)
2002-06-05 13:41:34.7821 uodtaba Fodt  Feckssrusr Ms257:2init > Emshle previously defined EOS character on reading operations on ws257_1 suscessfully!

2002-06-05 13:41:34.7830 uodta5a fodt  Feokssruer Me?57:3init > Sst E0S charscter comparison on 8 bits on ns?57_1 (GPIB function ibconfig: ses GPIB manual p, 5-26)

2002-06-05 13:41:34.7836 uodtaSa fodt  fedtserver Ms257:3init > Set EOS character comparison on 8 bits on ms267_1 successfullyl

2002-06-05  13:41134,7843 uodtaSa fodt  Fodtssrver Ms257:3init > Confizure EOS character to “»° on ns257_2 (GFIB function lboonfizs see GPIB nanual p. 5-26)

2002-06-05  13:41:34,7850 wodtaBa fodt  fedtserver Ms257;zinit > Configure EOS character to 757 on ns257_2 successfullyl )
2002-06-05  13:41:34.7859 uodtaba Fodt  Feckseruer Ms257:zinit > Enshle previously defined EOS character on reading operations on ws257_2 (GPIB Furction ibconfigs see GPIB manual p. 5-26)
2002-06-05  13:411:34.7866 uodtaba Fodt  Feckseruer MsD57:2init > Enshle previcusly defined EOS character on reading operations on ms257_2 successfully!

2002-06-05  13:41:34.7873 uodtaba Fodt  Feokseruer Ms257:1init => Set EOS character comparison on 8 bits on ns?57_2 (GPIB runcuun ibconfig: see GRTR KEsEn P. 5-26)

2002-06-05 13:41:34.7880 uodta5a fodt  Feotssruer Ms?57:2init > Sst E0S charscter comparison on 8 bits on ns?57_2 successfully

2002-06-05 13:41:34,7886 uodtaSa fodt  Fedtserve Ms257::init > Set timeout on ns257_1 (GPIB function ibtno: see GPIB manual p. 5-79)

2002-06-05  13:41:34,7894 wodtaSa Fodt  Feckserver Ms257:2init > Set timsout on ns257_1 successfullul

2002-06-05  13:41:34,7900 wodtaBa fodt  fedtserver Ms57:3init -5 Set timsout on ns257_2 (GPIE function ibtmo: see GPIB manual p, 5-79)

2002-06-05  13:41134.7907 uodtaba Fodt  Feckseruer Ms257:tinit > Set timsout on ns257_2 suceessfullyl

2002-06-05  13:41134.7914 uodtaba Fodt  Feckssrusr Ms267:2init = Ousry ns257_1 1D {version runber of internal softuare: ses ms257 progranning nanual p. 31): send command “WER”
2002-06-05 131411378057 uodtaSa Fodt  Fedkseruer Me257:2init => Read ne257_1 1D successfullyl ns257_1 ID= 1.72

2002-06-05  13:41:37.8064 wodtafa Fodt  Feotserver Me257:2init > Ouery wavelergth units of ns257_1 (see ns?57 programning manusl p. 310: send comnand ~7UNITS”

2002-06-05  13:41:40,8251 wodkbala Fodt  Fodbserver Ms25713init = Huery wavelength units for ms257_1 sucoessfully! Units= N

2002-06-05  13:41340,8255 wodtaSa Fodt  Feckserver Ms257:2init = Query wavelength units for ms257_2 (see ns257 programming nanual p. 31%; send command “7UNITS”

0002-06-05  13:41:43,8451 wodtaba Fodt  Fedkserver Ms257;zinit > Ouery wavelergth units for ms257_2 successfullyl Units= NH

2002-06-05  13:41143.8455 uodtaba Fodt  Feokseruer Ms257:tinit > Set ns257_2 cutput port to B (ses ns257 programming manual p. 39): use function sstPortout

2002-06-05 131411438453 uodtaba oot Feckssrusr Ms257:ssetPortout —> Sst tineout on ms257_2 (GPIB fumction ibtmo: see GPIE manusl p. 5-79)

2002-06-05 13:41:43.8463 uodtaSa fodt  feokssruer Me257:ssetPortout —> Set timeout on ms257_2 successfullyl

2002-06-05 13:41:43.8467 uodtaSa fodt  Feokserver Ms257::setPortout = Set nsPS7_2 output port to B (ses ns257 programning nanual p. 39%: send command [PORTOUT B

2002-06-05 131411538645 uodtaSa fodt  Fodtssrver Ms257 1 tsetPortout = Set ns267_2 output port to B successfully!

2002-06-05  13:41:53,8649 wodtaba fodt  feckserver Ms257:ssetPortout —> Set timeout on ns257_2 (GPIB function ibtno: see GPIE manual p. 5-79)

2002-06-05  13:41:53.8653 uodtaba Fodt  Feckseruer Ms257: tsetPortout —> Set timeout on ms257_2 successfullyl

2002-06-05  13:41153.8657 uodtaba Fodt  Feckseruer Ms257:tinit > St ns257_2 cutput port to B successfullyl

2002-06-05 131411538660 uodtaSa Fodt  Fedtseruer Me257:2init > St ns257_1 reutral density Filter whell on position 1 (see ns257 programming manual p. 35): use function sstFilter
2002-06-05 13:41:53.8664 uodtaSa fodt  Feotssruer Me257:setFilter —> Set tinsout on ns257_1 ¢GPIB function ibtmo: see GPIB nanual p. 5-79)

2002-06-05 13:41:53,8668 uodtaSa fodt  Fedtserve Ms257::setFilter —> Set tineout on ms257_1 successfullyl

2002-06-05 131411538671 uodtaSa fodt  fodtssrver FeEp g = & W (i i i o ke (e 8 G el e Goel (. 5 ) s (R
2002-06-05  13:42103,8845 uodtaba Fodt  Feckseruer Ms257;;setFilter —> Set ns257_1 Filter position 1 for filter whesl 2 successfully

2002-06-05  13:42:03.8851 uodtaba Fodt  Feckseruer Ms257::setFilter —> Set tineout on ns257_1 ¢GPIB Function ibtno: see GPIB nanual p. 5-79)

2002-06-05 13:42103.8854 uodtaba Fodt  Feckssrusr MsB7:ssetFilter —> Set timsout om ns257_1 suscessfullyl

2002-06-05 131421038858 uodtaSa Fodt  Fedtseruer Me257:2init > St ns257_1 reutral density Filter uhell on position 1 successfullyl

2002-06-05 13:42:03.8861 uodtaSa fodt  Feotssruer Me?57:3init > Sst ns257_1 order sorting filter uhell on AUTO filtsr selection (see ms257 programning nanual p. 35): ssnd conmand
2002-06-05  13:42106,9047 uodtaSa fodt  Fodtssrver Ms257:3init > Set ns257_1 order sorting filter uhell on AUTO filter sslestion suscessfully!

2002-06-05  13:42106,9052 wodtaSa Fodt  Feckserver Ms257:2init > Set ns257_1 shutter te nermally closed with sutamatic closure (sse ns257 programning manual p. 42); send comnand “=SHTRTYPE
0002-06-05  13:42309,9245 wodtaba Fodt  Fedkserver Ms257;1init > St ns257_1 shutter to rormally closed with automatic closure successfully

2002-06-05  13:42109,9250 uodtaba Fodt  Feckseruer Ms257:tinit > Desactivate ns257_1 shutter tsee ns257 programning namual p. 42): send command *ISHUTTER 07

2002-06-05 131421129447 uodtaba Fodt  Feckssrusr Ms257:sinit > Desactivate ns257_1 shutter successfullyl

2002-06-05  13:42:12,9452 uodtaSa Fodt  Feokseruer Me257:2init => Ouery ms267_1 filter changeover points (see ns257 programning narual p. 3702 send conmand “CHNGFL 07 ¥
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Figure 45 Messagesin the logM onitor during theinitialisation of the monochromator (verbosity
level 4)

g Monitor

© STOP . MONITOR «, INSPECTALL . INSPECT last [500 lines Normal Logs
Date ine Eruiron Module Process Log Text.
|2002-06-05 13 432115.9606 uodkaba Fodt  fedtserver Ms257:2init —> Ouery ws257_1 filter changeouer points successfullul Changsover points= 150012170013 Al
2002-06-05  13:42115,9700 uodkafa Fodt  Fedtserver Ms257:2init —> Set ns257_1 & ns257_2 bandpass to 10mm (see ns257 programning nanual p. 38): send conmand

2002-06-05  13:42115,9703 wockaGa Fodt  Fectserver Ms257 : 1setBandpass —) Set tineout on ms257_1 (GPIE function ibtwo: see GPIB nanual p. 5793

2002-06-05 13:42115,9707 wodtaa Fodt  Fodtserver Ms257 : 1setBandpass —> Sst bineout on ws257_1 sucosssFully!

2002-06-05  13:42:115,9711 wockaba Fodt  Fecltserver Ms257 :3setBandpass —> Set tineout on ms257_2 (GPLB function ibtmo; see GPIB manual p. 5797

2000-06-05 13:4215,9745 uockaba Fodt  Feskserver Ms257 ; 3setBandpass ~> Set tineout on ms257_2 successFully!

0009-06-05  13:42115,9721 uodkaBa Fodt  fedtserver Ms257 ¢ toetBandpass > Set ms257_1 bandpasst to 10 nm {see ws257 programning nanual p. 33): send connand =BANDPASS 10
0002-06-05  13:42125,9850 uockafa Fedt  Fectserver Ms257 : ssetBandpass > Set ns257_1 bandpasst to 10 mn suscessfully

2002-06-05  13:42:25,9855 uodkaa Fodt  Fectserver Ms257 : ssetBandpass ~> Set ns257_2 handpasst to 10 nm (see ms257 programning naual p. 38): send comnand =BANDPASS 10
2002-06-05  13:42:36.0050 wodkafa Fodt  Fedtserver Ms257 : ssetBandpass ~> Set ns257_2 bandpasst to 10 mn successfully

2002-06-05  13:42136,0085 uodtaa Fodt  Fodtserver Ms257 : 1setBandpass —> Sst bineout on ms257_1 (GPIB function ibtwo; sse GPIB manual p. 5793

2002-06-05  13:42:36,0058 wockaBa Fodt  Fectserver Ms257:35etBandpass —> Set tineout on ws257_1 successfully!

0002-06-05  13:42:36.0062 uodtaBa Fodt  Fedtserver Ms257 : 1setBandpass ~> Set tineout on m3257 2 (GPIE function ibtmo; see GPIE nanual p. 5-793

0009-06-05  13:42136.0066 uodtaBa Fodt  Fedtserver Ms257 ¢ tsetBandpass ~> Set tineout on ms257_2 successfully!

2002-06-05  13:42136.0089 uookaa Fodt  Fedtserver Ms257:2init —> Set ns257_1 & ns257_2 bandpass to 10m successfully

2002-06-05  13:42:36.0073 uockafa Fodt  Fectserver Ms257:2init —) Set ns257_2 bandpass to 10w (ses ns257 progranning msnusl p. 38): send command “=BANDPASS 107

2002-06-05  13:42:39.0250 wockaSa Fodt  Fedtserve Ms257:2init —> Set ns257_2 bandpass to 10 successfully!

2002-06-05  13:42:39,0259 wockaba Fodt  Fectserver Ms257 3340t => Query ms257_1 naxinun wavelength For current grating (see ns2S7 programning nandal p. 2L): send connand “THAKH”
2002-06-05 13:4242,0455 uodktaba Fodt  Festserver Ms257;3inik =5 fuery ms257_1 naximun wavelergth for current grating successfullyl Wavelength= 2969,7238

0009-06-05  13:42142.0491 wodkaBa Fodt  fedtserver Ms257:2init —> Set ns257_1 & ns257_2 wavelength pasition at 632nm (se= ns257 programming manual p. 20} use function setMavelength
2002-06-05 13:42:42,0455 uockaba Fodt  Festserver Ms257 ¢ 2sethavelensth —> Set tineout on ns257_1 (GPTB function ibtno: sse GPIB nanual p. 5-73)

2002-06-05 13:42142,0459 uodkaba Fodt  Fedteerver Ms257 1 1ethavelength —> Set tineout on ns257_1 successfully!

2002-06-05 13:42:42,0503 wockaSa fodt  feotserver Ms257 : tsethavelength —> Set tineout on ns257_2 (GPTB function ibtno: see GPIB narual p. 5-73)

2002-06-05 13:42142,0506 wockaba fodt  footserver Ms257 : 1sathlavelength —> Set, tinsout on ns257_2 suscessfully!

2002-06-05  13:42142,0510 wockaba Fodt  Fectserver Ms257 > Set ns257_1 to 632 rn (see ns257 progranming manual p. 2003 send connand 1GH 632
0002-06-05  13:42159,0250 wodtaBa Fodt  Fedtserver Ms257 -5 Set w2571 o 632 rm successFully!

0009-06-05  13:42159.0955 uodkaba Fodt  Fedtserver Ms257 > Get ns257_2 0 632 rn (se= ns257 progranming manual p. 20} send connand 1B 632
2002-06-05  13:43109.0455 uockafa Fedt  Fectserver Ms257 > Set ns257_2 0 632 rn successFullyl

2002-06-05  13:43:09.0453 wockafa Fodt  Fectserver Ms257 : ssethavelength —> Set tineout on ns257_1 (GPTB function ibtno: see GPIB narual p. 5-73)

2002-06-05  13:43:09.0463 wodtafa Fodt  Fedtserver Ms257 : 2sethlavelength —> Set tineout on ns257_1 successfully!

2002-06-05  13:43109,0467 uodtaa Fodt  Fodtserver Ms257 : 1sethlavelength —> Set tinsout on ns257_2 (GPTB Function ibtao; sss GPIB manual g, 5-72)

2002-06-05  13:43;09,0470 uockaba fodt  Festserver Ms257 ; 1ethavelength —> Set tineout on ns257_2 successfully!

0002-06-05  13:43:09.0474 vodktaBa Fodt  Fedtserver Ms257:2init —> Set ns257_1 & ns257_2 wavelength pasition at 632mm successFully!

0002-06-05  13:43109.0477 uockaBa Fedt  Fectserver Ms257:2init = Initialization of Ms257 ended successfullyl

2002-06-05  13:43109.0484 uookaGa Fodt  Fedtserver Oriel::0niel > initialization uent successfullyl

2002-06-05  13:43:09.0488 wockaGa Fodt  Fectserver Fodtserver: main —> Ms257 initialized!

2002-06-05  13:43:09.0495 wockaSa Fodt  Fedtserve Ke436::KedB6 > Opening /dev/anpl. ..

2002-06-05  13:43109,0500 wockaba Fodt  Fecltserver Ked86:3KedB6 —> ooy /ampl opened! '
2002-06-05  13:43109,0503 uodtaBa Fodt  fedtserver Keithley; Keithley -5 initialization begins!

2000-06-05 13:43:09,0507 uockaba Fodt  Feskserver Ked@6:tinit —> Tnitialization of ked86 hegins ...

2002-06-05  13:43109.0511 uockafa Fedt  Fectserver Kedg6t2init —> Check if Kedd6 is ready for initialization! use Function Check

2002-06-05 13:43109,059d uockaba Fodt  Fedteerver Kedg6:zinit —> kedS6 is ready for initialization!

2002-06-05  13:43:09.0548 wockaSa Fodt  Fedtserver Ked@6:3init = Clear the kedS6 (Use GBPIE function ibelr: see GPIB manual p. 5-22

2002-06-05  13:43109.4375 uodtaa Fodt  Fodtserver Ked6:3init, = Clear the kedS6 sucoessfully!

2002-06-05  13:43109,4379 wockaBa Fodt  fectserver Ked@bizinit —> Reouest kedS6 ID nodel number & Firmuare revision; see kedd5 nanual p. 4-32); send comnands U2H

2000-06-05  13:43;09,4430 uockaba Fodt  Feskserver Kedg6:3init —> Reduest kedS6 T successFully! kedB6 10= 486001

0009-06-05  13:43109.4494 vodktaBa Fodt  Fedtserver Ked@6:2init —> Set ASCIT format without prefix (see ked86 manual p. d-11): send conmand: GI

0002-06-05  13:43109.4843 uockafa Fedt  Fectserver Kedg6:2init —> Set ASCIT format without prefix suceessfull

2002-06-05  13:43:09.4847 wodkaGa Fodt  Fectserver KedB6:2init = set terminstor secuence to rone: send comnand: YdX

2002-06-05  13:43:09.4%43 uockala Fodt  Fedtserver KedB6:2init =) set terminstor secuence to rone: successfull

2002-06-05  13:43109,4%47 uodtaGa Fodt  Fodtserver Kedg6:2init — Disable zeto checks uss nakeZsroCheck Function

2002-06-05  13:43;09,4951 uockaba fodt  Festserver Ked@6 : snakeZerolheck —> Disshle zero check tsee kedB6 manual p, 4-8): send comnand; COX

0009-06-05  13:43:09.5043 uodtaBa Fodt  Fedtserver Ked@6 : tnakeZerolheck —> Disshle zero check successfully!

2002-06-05  13:43103.5047 uockafa Fedt  Fectserver Ked6:2init —> Disable zevo check suscessfullyl

2002-06-05  13:43109.5051 uookaGa Fodt  Fedtserver Kedg6:2init —> Enable zero check and performs subtraction: use makeZeroCheck function

2002-06-05  13:43:09.5054 wockaGa Fodt  Fectserve Kedg6: tnakeZeroCheck —> Ensble zero check and perforn zero correction (see kedS6 nanual p. 4-8): send conmand: C2X ¥
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Figure 46 Messagesin the logM onitor during theinitialisation of the monochromator

ke486 (verbosity level 4)

and the




Then, the ammeter Ke486 (Figure 46 & Figure 48):
= Openthelogica UNIX device/dev/ampl.

Clear this device.

= Query the ID of /dev/ampl (model number and firmware revision).
Set ASCII format without prefix and without terminator sequence for the data transfer.

= Enable zero check and performing zero correction.

Enable digital + analog filters.

= Query the complete status word.

Client PC running windows 95/98/NT/2000

Amount of measurments : |3

. Measise.
= valuel1]= -2.8E-12 =
= value[2]= -2 9E13
value[3}= -3 2E13
Z Riesults = -2 366667E-13 +/-
1688672E14 SHR=17.45434

PRISM SW (ke486 panel)
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Room 54/1

Krithl ey setRangs(msgMESSAGE &msg, woid *udate)
Keithl ey, setFilierimsg MESSAGE &msg, void *udate)

ked36: setRange()
kedB6: setFilter)

Eeithley: sethtegration Period (msgMESSAGE &rmsg, void *udate) | | ked6: setlntegraiion()

Testbench workstation SUN/SOLARIS

TCP/IP
‘ fedNoVItSrv ‘
‘ RTAP . i
‘ SCSI chain GPIB chain
fedtserver
| | Ammeter
ke486
Client communication object Driver object
Keithley: ~K sithley () ked86: ~kedB6() | | SCSIto GPIB || |
Keithley: Keithley (int debugMode,int verboseLevel,int * status) t b leedB6:ked36(0) controller
p- Keithl ey init(msgMESS AGE & msg, void *udate) < ked 86 :init() <
Keithley: mesure{msg MESSAGE &msg, void *udate) ked86: meamre()
Krithley: serial Mesure(msg MESS AGE &msg, void *udate) ke436: mesureSerie(int NumberOfPoints, float *DataArray)
Keithley: getBuffer(msgMES SAGE &msg, woid *udate) ke436:: getMesureSerieBuffer(
Krithley: setTrggerMo de(msg MES SAGE &msg, void *udate) ked36: setTrigger()
Keithley: setRead OutDelay(msgMES SAGE &msg, void *udate) ke436::setReadoutDelay()

Figure 47 Softwar e ar chitecture from client PC to the ammeter ke486
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4 STOR ., MONITOR ~, INSPECT ALL - INSPECT last 500 lines Normmal Logs
Date Tine rwiron Module Process Loz Text
[2002-06-08  13:43:10.1544 wodtaSa fedt Fedeserver Kedse: :MakaZernEhe:k -> Enable zero check and perform zero correction su:tsssFully ] P
002-06-05  13:43:10,1549 wodtaSa fodt Fediserver 286 11 => Enable zero check and performs subtraction successfully
2002-06-05  13:43:10,1552 wodtaSa fodt fodtzerver Kedsg: :JnLL = Ensble digital + analog filters (see kedS6 manual p. 4- 27): =end command: P3X
2002-06-05  13:43:30,9747 wodtaSa fodt fodtserver Ked86:1init. -> Enable digital + analog filters successfully!
2002-06-05  13:43:30,9751 wodtaSa fodt fodtserver Ked86:iinit -> Request the conplete status string (see ked86 manual p, 9-32); send command; UOK
12002-06-05  13:43:31,0717 wodtaSa fodt Fodtserver KedB6;:init -> Request the complete status string successfully! kedB6 STATUS = 4BGACBOCOGIHOOJOKOMOOONOOOP3R11S1TEY4Z0c0
2002-06-05  13:43:31,0721 wodtaba fedt Fedtserver KedB6:tinit -> kedB6 initialization ended successfully.
2002-06-05  13:43+31,0727 wodtaBa fedt Fedtserver Keithley:skeithley —> imitialization uent successfully!
2002-06-05  13:43:31,0730 wodtaSa fodt Fedtserver fodtserver: inain -> Ked86 initialized!
2002-06-05  13:43:31,0736 wodtaSa fodt fedtserver Ke6514: :Keb51d =5 Opening /dew/amp2. ..
2002-06-05  13:43:31,0741 wodtaSa fodt fodtserver Ke6514; :Keb514 —> /dev /amp2 opened
2002-06-05  13:43:31,0744 wodtaSa fodt fodtserver Keithleye5ld; KeithleyéSld -> Initialization begins!
12002-06-05  13:43:31,0749 wodtaSa fodt Fedtserver Keb514::init —> Initialization of keB514 begins ...
2002-06-05  13:43:31,0752 wodtaba fedt Fedtserver Keb514:tinit —» Set keb514 in remote mode {(use GPIB function ibsre: see GPIB manual p. 5-78)
2002-06-05  13:43:231,0756 wodtaBa fedt Fediserver Kek514::init => Clears keBG1d tuse GPIB function ibclr: see GPIB manual p, 5-23)
2002-06-05  13:43:31,0874 wodtaSa fodt Fedtserver Keb514::init —> Clear Ke651d successfully!
2002-06-05  13:43:31,0878 wodtaSa fodt fedtserver Keb514::init —» Querry Identification (manufacturer. model. rumber. serial number and firmware revision levels of ke6514: see ke6S14 marual p. 14-2):
2002-06-05  13:43:31,1022 wodtaSa fodt fodtserver Ke€514:3init —> Query identification successfully! ID; KELTHLEY INSTRUMENTS IMC,.MODEL 6514.0743174,A03 Jul 23 1999 14:19:13/A02 /B
12002-06-05  13:43:31,1026 wodtaSa fodt fodtserver KeE514;:init —> Clear the error buffer (see kefS51d manual p, 16-8): send command SYSTCLE
2002-06-05  13:43:31,1065 wodtaba fedt Fedtserver Keb514:tinit —» Clear the error buffer successfullyl
2002-06-05  13:43+31,1058 wodtaBa fedt Fedeserver KeES14::init —> Return keE514 to RST defaults (see manual p. 14-2)2 send command *RST
2002-06-05  13:43:31,1068 wodtaBa fedt Fediserver Kek514::init => Return keBG1d to RST defaults successfully!
2002-06-05  13:43:31,1072 wodtaSa fodt Fedtserver kebS1d::init —> Set data format to REAL {see kebS1d manual p, 16-4): send conmand FORM REAL
12002-06-05  13:43:31,1084 wodtaSa fodt Foduserver Keb514::init —> Set data format to REAL successfully!
12002-06-05  13:43:31,1089 wodtaSa fodt Foduserver keBS14;init —> Set data format element to READ (Specify to include voltage, current, resitance or charge reading in the data
12002-06-05  13:43:31,1105 wodtaSa fodt Fodtserver Keb514;3init —> Set data Format element to READ successfully!
2002-06-05  13:43:31,1109 wodtaba fedt Fedtserver keB514:tinit —» Enable autozero control {see kebS5l4 manual p. 16-83: send conmand SYST:AZER OM
2002-06-05  13:43+31,1124 wodtaBa fedt Fedeserver KebS14:tinit —> Autozera control enabled successfully!
2002-06-05  13:43:31,1128 wodtaSa fodt Fedtserver kebS1d4::init —> Disable zero check (zee kef51d manual p. 16-8): send command SYST:ZCH OFF
2002-06-05  13:43:31,1142 wodtaSa fodt Fedtserver Keb514::init —» Zero check disabled successfully!
12002-06-05  13:43:31,1147 wodtaSa fodt fodtserver keb514;:init —» Disable zero correction {see kebS514 manual g, 16-8): send conmand SYST;ZCOR OFF
12002-06-05  13:;43:31,1163 wodtaSa fodt fodtserver KeE514;:init —> Zero correct disabled successfully!
2002-06-05  13:43:31,1167 wodtaba fedt Fedtserver keb514::init —> Enable ammeter auto range (see kebG514 manual p. 17-6): send command CURR:RANG:AUTO ON
2002-06-05  13:43+31,1187 wodtaBa fedt Fedeserver KeES14t:init —> Anmeter auto range enabled successFullyl
2002-06-05  13:43:31,1191 wodtaBa fedt Fediserver keB51d:1init => set measurement fumction to current (zee ke651d manual p. 17-6): send command FUNC “CURR™
2002-06-05  13:43:31,1205 wodtaSa fodt Fedtserver Ke®514::init —> Set measurement funmction to current successfullyl
2002-06-05  13:43:31,1209 wodtaSa fodt Fedtserver keb514::init —» Enable auto delay trigger (see keb514 manual p. 17-13): send command TRIG:DEL :AUTO ON
2002-06-05  13:43:31,1227 wodtaSa fodt fodtserver KeB514;:init —> Auko delay trigger enakled successfully!
12002-06-05  13:43:31,1231 wodtaSa fodt fodtserver keb514;3init —> Set ammeter intergration rate to 2 {in line cycles) (see k95514 manual p, 17-6); send command CURR3NFLC 2
2002-06-05  13:43:31,1246 wodtaba fedt Fedtserver Keb514:tinit —»> Set ammeter integration rate to 2 {in line cycles) successfully
2002-06-05  13:43+31,1250 wodtaBa fedt Fedtserver keESl4tinit —> Query the status b\:}ts Y‘EELSLEV‘ (zee keB514 manual p. 14-2)2 se»’\d comnand *STE?
2002-06-05  13:43:31,9841 wodtaBa fedt Fediserver keB51d4:iinit -> Reads the status bute register successfully! STB= 65
2002-06-05  13:43:31,2846 wodtaSa fodt Fedtserver keb514::init —» Initialization of ke651d ended successfully!
12002-06-05  13:43:31,2850 wodtaSa fodt fodtserver Keithlew6514: tkeithleyeS514 -> initialization went suscessfully!
2002-06-05  13:43:31,2852 wodtaSa fodt fodtserver fodiserveriinain -> KebSld initialized!
12002-06-05  13:43:31,2858 wodtaSa fodt Fodtserver nwd000; ;mnd000 —> Opening /dew/MMAO00
2002-06-05  13:43:31,2863 wodtaba fedt Fodtserver mwd000¢ tmnd000 —> /dey /MMA000 cpened !
2002-06-05  13:43+31,2866 wodtaBa fedt Fedeserver MotionControlerMMd000: tMotionCont roleurMH4000 —> initialization begins |
2002-06-05  13:43:31,2870 wodtaSa fodt Fedtserver nmd000: :init —> Initialization of mmd000 begins ...
2002-06-05  13:43:31,2873 wodtaSa fodt Fedtserver nmd000: :init —» Clear mnd000 (GPIB function ibclr: see GPIB manual p, 5-23)
12002-06-05  13:43:31,2946 wodtaSa fodt Foduserver nnd000; ;init —> Clear mnd000 successfully!
12002-06-05  13:;43:31,2950 wodtaSa fodt fodtserver nnd000; jinit —> Request mmd000 ID {controller model & version: see mmd000 manual p, 3,105); send command "VE”
2002-06-05  13:43:31,2960 wodtaba fedt Fedtserver nmd000: tinit —> Error while requesting mmd000 ID! writeBuffer function error! init failed!
2002-06-05  13:43+31,2964 wodtaBa fedt Fedtserver MotionControlerMMd000: tMationCont roleurtM4000 —> imitialization error: GPIB errar: urite error snd000 (iburt function)
2002-06-05  13:43:31,9967 wodtaBa fedt Fediserver fodtserver: tnain => GPIB error: write error nmd000 Ciburt fumction)! and000 mot initialized! T
2002-06-05  13:43:31,2971 wodtaSa fodt Fedtserver fodtserver:nain -> 3/4 of the devices initialized! __L
=)
Clear Screen | ShowError Stack |t Help OnError ¥ Automatic Scroling 1 Filter

Filter Selection
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Figure 48 Messagesin the logM onitor during theinitialisation of the 486, the ke6514 and the
MM 4000 (verbosity level 4)

Next, the ammeter Ke6514 (Figure 48):

= Openthelogica UNIX device /dev/amp?2.
= Clear thisdevice.
= Query the ID of /dev/ampl (manufacturer, model, number, serial number and firmware revision).

= Clear the error buffer.

= Reset to the default conditions and cancel al pending commands.

=  Set dataformat to real.

=  Enable autozero control and disable zero check.
= Enable auto range selection.

= Select current measurements.

= Enable auto delay trigger

= Setintegration rate to 2 cyclesmn.

=  Query the status byte register.
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Client PC running windows 95/98/N'T/2000
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‘ fedNoVItSrv ‘
| RTAP . i
‘ $CST chain GPIB chain
fedtserver
| | Ammeter
ke6514
Client communication object Driver object
] SCSI to GPIB
Keithley&514: ~Keithleyd5 140 4 ke6514:~ke6514() — H—
Keithl syfi514: Keithley65 L4(int debug Mode,int verboseLevelint * stabus) i keg514::kes5140) | controller
p- Keithl eyd 514 init(msgMES SAGE & mag, void *udate) ked514::1nit) X
‘ Keithleyfi514: serial Mesure(msgMESSAGE &msg, void *udate) “ ke6i514 ‘mesureSerie(int Numb erOfPoints, float *Data Array) ‘
Testbench workstation SUN/SOLARIS

Figure 49 Softwar e ar chitectur e from the client PC to the ammeter ke6514

Finally, the motion controller mm4000 (Figure 48):

Open the logical UNIX device /dev/iMM4000.

Clear this device.

Query the ID of /dev/MM4000 (controller model and version).
Set motor power ON.
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Client PC running windows 95/98/N'T/2000
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Testbench workstation SUN/SOLARIS

Figure 50 Softwar e ar chitecture from the client PC to the motion controller MM 4000

Specia characteristics of the MM4000:

= Likethe MS257, the MM 4000 does not have service request (SRQ) capabilities. Therefore, we
have to wait between the moment we send a command and the moment we can read the result. A
time-out of 2 secondsis needed. This value has been determined experimentally.

M eaning of the verbosity levels:
0: thisis the default; only messages coming from the main program are provided.
1: previous messages + error messages from the "client communication object”.
2: previous messages + information messages from the "client communication object".
3: previous messages + error messages from the "driver object”.
4: previous messages + information messages from the "driver object”.
5: previous messages + messages from GPIB based functions readBuffer() and writeBuffer().

Thisisatypical output provided by the daemon start up with verbosity level 4.

For other unexpected behaviours of the testbench, the user can refer to the TestbenchLog.doc file (a
shortcut to thisfile is present on the desktop). This file contains the problems we have already
experienced.

An FTP server must be running (port 21) at the workstation's side, so that PRiSM will be able to pick
up image FITSfilesfrom the /IDETDATA directory.

3.3.5 The rtdServer

Next, you have to launch the Real Time Display Server (command: rtdServer; itemn. 4 inthe" Start
testbench's process' menu) that is needed by the RTD software to display images (RTD software can
be launched threw the fcdSlcuCon interface). See “Real Time Display User Manual” for more
information (Doc.No. VLT-MAN-ESO-17240-0866).



odtab

nain menu

Rtd — Real-Time Display, version 2.46

File | View Graphics Real-time Help

Ohject: |

|

X ‘ ¥ | value: | |
| 5 | | Equinox: | |
Min: (47 Max: (47 | Bitpix: |8 |
| | Auto Set Cut Levels |
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|z ||

Figure52 rtd interface

3.4 Interface

The only tool availableisalocal control panel (item n. 7 in the " Start testbench processes' menu)
located at {root} /tbenchTest/interface/panel.pan (Figure 53).

odtas

1ain menu

Figure 53 Testbench management script: starts panel.pan
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FIERA - M5 Engineering - @wodtaZa

Monochromator (ms257) Ammeter (ked86)

Wavelength {632 1)) Apply...l Function : |4
. get...l
Bandwicth : [10 (M) Apply...l Mesure number : [10
Integration time : !0,02
Meutral density filters (T%):  100% --|
Sutput Monochromator port : Sphere — -
E : —I Starttnggerl get Bufferl
_I Shutter

Command Feedback Window  Options I

10:07:24 OINIT = INYVOEED
10:08:24 OINIT > EEPLY/S 1 reply timed out
10:08:24 KINIT > INVOEED

L7 LY T—

Figure 54 The panel.pan interface

This panel controls the monochromators and the ke486 ammeter locally and interactively. Press buttons

and sometime it takes time to get the reply, but please be patient (Figure 54).
For instance:

11:57:57 OSWAYV > INVOKED
11:58:12 OSWAYV > REPLY/ L OK

4 From the client's side

4.1 Network configuration
A wrong network configuration can cause connection problems (such as timeout error) not so obvious
to understand.

Open the properties menu from Network and Dial-up Connection icon on the desktop. Y ou should
obtain this window (Figure 55):

1 Network and Dial-up Connections = [=] B3
J File Edit View Favorites Tools  Advanced  Help |
J d=Eact) v = = | ‘Qhsearch [ Folders £% | FERr RS |
JAddress I Metwork and Disl-up Connections j PGU
=7 2 & = =
Hem) (I =5 T T
L= Make: New 3Cam Local Area
Network and Dial- Connection  Bluetooth L.,  Connection
up Connections =

|3 object(s) v

Figure 55 Network configuration: network and dial-up
connection properties

Then, open the properties menu of Local Area Connection. Y ou should obtain that (Figure 56):



Local Area Connection Properties

General |

Connect using:

I 3Cam 3C918 Integrated Fast Ethernet Controller (3C305E-

Components checked are used by this connection:

Client for Microsoft Metworks

File and Printer Sharing far Microsoft Metwarks
Y NetBEUI Protocal

DIT Metwork banitar Driver

4

.
| of

Properties |

Install Urinstall I

r— Diescription

Allovs pour computer to access resources on a Micrasoft
rebwor

[V Show icon in taskbar when connected

0K Cancel
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Figure 56 Network configuration:

local area connection properties

Select the configure button and check the configuration in each tab (Figure 57 & Figure 58 & Figure

59):

3Com 3C918 Integrated Fast Ethernet Controller (3C905B-TX ...

General | Advanced | Driver | Resounces |

3Com 3C318 Integrated Fast Ethernst Controller
(3CS05E T Compatible)

Devics ype Network adapters
Manufactuier.  3Com
Location: PEl bus 0, device 17. function 0
Device statu

This device is working properly

IF pou are having problems with his device, click Troubleshooter to
start the troubleshooter

Troubleshoater

Device usage:

Use this device [enable)

I~

3Com 3918 Integrated Fast Ethernet Controller (3C905B-TX ... [
General | Advanced Diiver | Resources |

3Com 30318 Integrated Fast Ethermet Controler
(3CA05B-TX Compatible)

Driver Provider Microsoft

Driver Date: 111415859

Driver Wersion: 5021701

Digital Signer: Microsoft Windows 2000 Publisher

To view details about the driver files lnaded for this device, click Driver
Details. To uninstall the driver files for this device, click Uninstall To update
the driver files for this device. click Update Driver

Diiver Details, I

Unirestall

| Update Driver, |

3Com 3918 Integrated Fast Ethernet Controller (3C905B-TX ... [
General Advanced | Driver | Resources |

The following properties are availsble for this network adapter. Click
the pioperty you wank to change on the left. and then selsct its value

on the right
Property Value
Enble -
Duplex Mode
Flow Contrel
Media Type
Network Addiess

Tx Checksum Offload

[al Cancel

ok Cancel

/ Cancel

Figure 57 Network
configuration: general tab

Figure 58 Networ k
configuration: driver tab

Figure 59 Networ k
nfiguration: advanced tab

4.2 Prism SW

v

802.1p Support

Enable

Duplex Mode

Hardware Default

Flow Control

Disable

Media Type

Auto Select

Network Address

not present

Rx Checksum Offload

Enable

Tx Checksum Offload

Enable

It's needless to say that all the servers (Pulpo, FIERA and testbench devices) must be running on the

workstation.

4.2.1 The monochromator

Selecting the following menu initiate the connection with the monochromator (Figure 60):
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.01 1240272000 > 265kb

[elescope Diata Baze “window Option:  Help
®\ CCDTest-Bench  » Monochromator e 257
Ammeter [kedBE)
Ammeter [keE514)
taotion controler [kd4000)

Figure 60 PRiSM software: monochromator menu
The following window should appear (Figure 61):

INIT MONOCHROMATOR E

Hoist riarne: I
Part number [/etc/zervices, 2331] |2331

RTAP enviranment [echa $RTAPERNY]: IwodtaEa

ok I Cancel |

Figure 61 PRiSM software: monochromator init box

The parameters are:
"Host name": The name of the UNIX workstation (for example: "odta5" or "134.171.5.155").
"Port number": The tcp-ip socket port number (here 2331).
"RTAP environment": The name of the RTAP environment. See the $SRTAPENV vauein the
UNIX station environment.
After awhile (~90s), adialog box appears, the parameters that you want to apply to the testbench can
be set here (Figure 62).

Monochromator [m

W svelangth (M) [EEE Filter - I‘IDDZ vl
Eandwidth [MM]: Im Port - ISphere[B] vl

Apply |

17/05/2002 03:37:42 : Al inits dote |

Figure 62 PRiSM software: monochromator dialogs box

The script commands available for the monochromator are:
"SetM onochr omator Wav"
This function sets a wavelength value in nanometer (between 0 and 2500).
Example:
# Set the monochromator value to 620nanometer
SetM onochromator Wav 620

"SetM onochromator Filter"

This function selects the neutral density filter.
Each value corresponds to a specific filter:
for 100%, value=1

for 50%, value = 2

for 25%, value=3

for 10%, value=4

for 1%, value=5



Example:
# Set the monochromator filter position to 50%
SeM onochromator Filter 2

"SetM onochr omator Bandwidth"

This function sets the monochromator bandwidth (in nanometer).
Example:

# Set the monochromator bandwidth to 10 nanometers

SetM onochromator Bandwidth 10

"SetM onochr omator Port"

This function sets the monochromator output port (B or C).
For port B, value =1 (

For port C, value =2 (

Example:

# Set the output port monochromator B

SetM onochromator Port 1

"M onochr omator Shutter"

Set the monochromator shutter stats.
For open position, value=0.

For closed position, value=1.
Example:

# Close the shutter

M onochromator Shutter 1

Here an example of the monochromator interface in use (Figure 63):

r onochromator [

wavelength [NM]:|5DD Filter : |25°/e vl
Blandwidth [Mh]: I? Fart - ISphere[B] vl

Apply |

17/05/2002 09:37:42 : All iritz dane |

17/05/2002 09:22:57 : Aszking Filter to be changed...
17/05/2002 09:39:07 : Fiker changed to 253

17/05/2002 09:39:42 ; Asking wavelength to be changed...
17/05/2002 09:40:02 : \wWavelength changed to : 500
17/05/2002 09:40:07 ; Aszking bandwidth to be changed...
17/05/2002 03:40:27 : Bandwidth changed to: 7

Figure 63 PRiSM software: monochromator dialogs box in use
And here atypical output in the logMonitor when we ask for a new wavelength (Figure 64):
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« MONITOR , INSPEGT ALL ~, INSPECT last [500  lines Norml Logs
Tine Erwiron Module Process Log Text
14131536799 uodtaba FodNoVl FooNoVLESrv_14837 | FooNoVLtSrvCOMM; mansgeConnection —> Halt For new comection or nes mssage! By
14: 37,2129 wodtaBa fedbaWl FedMowltSry_ 14837 FedMa¥LtSrvCOMM: tnanageConnection —> select fumction has detected a neu conmection or a new message!
14114137 2133 uodtaBa FoNoVl FocNoVLtSru_14837  FooNoVLESruCOMM; manageConnection —> New nessage has just arrived!

2002-06-05  14: 37,2136 wodtaBa fedbaWl FedMowltSry_14837 FedMaVLtSrvCOMM: tmanageMessage —> Bezin!

2002-06-05 14:14:37,2140 uodltaba fodNoVl FocNoVLESr_L4837  FoNoVLtSuCOMM; sansgeessage —> Message is a command! Must receive 468 bytes

2002-06-05  14: 57,2144 uodtaBa fecNovl FedMovltSrv_14837 FedMa¥LtSrvCOMM: tmanageMessaze —> First part of message received! Command= OSWAV, Destemv= uoctaBa. Destproc= fedtserver

2002-06-05 14 2613 uodtaba FooioVl FoNOVLLSrv_L4837  FodNoVLLSrCOMM; imansgeMessage —> Second part. of message receLved sucosssfully! Faranster= 500

2002-06-05  14: 17 wodtaSa fedNoll feoMoWltSrv_14837 manageMessaze —> Send the previously received command to the envirorment wodtaBa and the process fedtserver winthin the timeout 900001

2002-06-05  14: 20 wodta9a fodhovl fFodMovltSrv_14837 all -> Set filter on message!

2002-06-05  14: 25 uodtaBa fecNoWl FedMovltSry_14837 all -> Set filter on message successfullyl

2002-06-05  14: 30 wodtaa fodt fodtserver Oriel s isethavelenth —> setWavelength kegins!

2002-06-05  14: 34 uodtaBa fedt Fedtserver Ms257 trsethavelength —> Set timeout on ms257_1 (GPIB fumction ibtmor see GPIB marusl p, 5-79)

2002-06-05  14: 38 wodtaa fodt fodtserver Ms257 i tsethavelength —> Set timeout on ms257_1 successfully!

2002-06-05  14: 2642 uodtaBa fedt Fedtserver Ms257 trsethavelength —> Set timeout on ms257_2 (GPIB fumction ibtmor see GPIB marusl p, 5-79)

2002-06-05  14: fodtserver Ms257 i tsethavelength —> Set timeout on ms257_2 successfully!

2002-06-05  14: Fedtserver Ms257 -> Set m=267_1 to 500 rm (see m=257 progranuing manual p, 200 send comnand |GH 500

2002-06-05  14: FedNavltSrv_14837 FodNoVLtSrvM3G:iCall —> Send command OSHAY to process fodtserver successfully!

2002-06-05  14: Fedtserver Ms257 -> Set m=267_1 to 500 mm suscessfully!

2002-06-05  14: fodtserver Ms257 - Set ms297_2 to 500 rm (see ms297 progranming manual P, 200 send command |GH 500

2002-06-05  14: Fedtserver Ms257 -> Set n=267_2 to 500 mm suscessfully!

2002-06-05  14: fodtserver Ms257 i tsethavelength —> Set timeout on ms257_1 (GPIE function ibtmo; see GPIB manual p, 5790

2002-06-05  14: Fedtserver MsZ57 trsethavelength —> Set timeout on ms257_1 successfully!

2002-06-05  14: fodtserver Ms257 i tsethavelength —> Set timeout on ms257_2 (GPIE function ibtmo; see GPIB manual p, 5790

2002-06-05  14: Fedtserver MsZ57 trsethavelength —> Set timeout on ms257_2 successfully!

2002-06-05  14: fodtserver Oriel ;isethavelenth —> sethavelength ended successfully!

2002-06-05  14: FedMavltSry_14837 FedMaV1tSruMSGeiCall —> LastReply= cosTRUE!

2002-06-05  14: FedNavltSrv_14837 FodNaVLLSrvCOMM; smanageMessage —> Send the previously received command successfullyto the envirorment wodtaSa and the process fodiserver winthin the timeout

2002-06-05  14: . FedMavltSry_14837 FedMa¥LtSrvCOMM: tmanageMessage —> Send the replyl Returm= OK

2002-06-05 FedNavltSrv_14837 FodNaVLESrvCOMM; smanageMessage —> Send the reply successfully!

2002-06-05  14:14:57,3071 uodtaBa fecNovl fedMovltSry_14837 FedMa¥LtSrvCOMM: tmanagzeConnection —> Wait for mew comnection or neu message!

=0

Clear Screen Show Error Stack | i Help On Error - ¥ Automatic Scrolling I Filter

Filter Selection :

= [ — [— | I—

Figure 64 Messagesin the logM onitor while a command is executed by the monochr omator

4.2.2 The ammeters (ke486 and ke6514):

Y ou have to initialise the ammeter by selecting the following menu (Figure 65):

4.01 12/02/2000 > 266kb

Telezcope DataBaze Window Optionz  Help

L8 9

Monachromator [mz257)

Ammeter [keB514]
Motion controler (kb 4000)

Figure 65 PRiSM software: Ammeter menu

The following window should appear (Figure 66):

INIT AMMETE

Hast name:

Part number [/etc/zervices, 2331] |2331

RTAP enviranment [echa $RTAPERNY]: IwodtaEa

ok Cancel |

Figure 66 PRiSM software: ammeter init box

The parameters are the same for the monochromator:

"Host name": The name of the UNIX station (for example: "odta5" or "134.171.5.155").
"Port number": The tcp-ip socket port number talking to the fcdNoVLTSrv: 2331.

- "RTAP environment": The name of the RTAP environment. See the $SRTAPENV value in the

UNIX station environment.

After asmall time (~20s for the ke486 and almost instantaneously for the ke6514, a dialog box appear
in which you can choose the parameters that you want to apply on the ammeter. For example, you can

get the current ammeter value by pushing the "Measure" button (Figure 67).
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Amaunt of meazurments : |3

teasure. .. |
Zl

walue[1]=-2.8E-13
value[2]= -2.9E-13
walue[3]= -3.2E-13
Results = -2.986EE7E-13 +/-

1.699572E-14 SHR=-17.45434

H

Figure 67 PRiSM software: ammeter dialogs box in use

The script function available for the ammeter is:

"GetAmmeter M easure"

This function gets the ammeter value.

The parameters are:

The kind of measurement: in general, the value is 4 (see the ammeter documentation information)
The sample number: from 1 to 50 measurements

The integration time: from 0.01 st0 999.999 s

The “MeasureValue’ as output

Example:

#Get the ammeter value for the variable "MeasureVaue" with akind of measurement 4, a sample
#number of 50 and an integration time of 0.02 s
GetAmmeter Measure 4 50 0.02 MeasureVaue

Here atypical output in the logMonitor when we ask for a measurement with the ke486 (Figure 68):

[2002-06-05

=

4 STOP +, MONITGR ~ INSPECTALL -~ INSPECT last 500 lines Normal Logs
Date Log Text
I_ FodNoVLESTVCOHH : thanageConnection > Halb FOT new cOMection or new messaes! 5
FedNaV1ESrvCOMY nagelonnection - select function has detected a new cornection or a new message!
fodNoV1tSruCOMY nageConnection > New nessage has just arrived!
FedNaV1ESrvCOMY nageMessage —> Begin!
fodNoV1tSruCOMY nageMessage —» Message is a command! Must receive 468 butes
FedNaV1ESrvCOMY nageMessaze —> First part of message received! Command= KM, Destenv= wodtaSa, Destproc= fedtserver
fodNoV1tSruCOMY nagetessage —» Second part of nessage received successfully! Paramster= §
FedNaV1ESrvCOMY nagetessaze —> Send the previously received command to the emviromment wodtaBa and the process Fodbserver winthin the timeout 600001
FodNoV1ESruM; all —» Set filter on message!
FedNaV1ESruM! all —» Set filter on message successfullul!
fodNoV1ESruM; all —» Send command KM to process fodtssrver successfully!

Keithleu: inesure —> nesure begins|

ke486; weasure —» Check current status of the ammster”s settings {ses kedB6 manual p, 4-32)3 send command: UOK
ked@6: tweasure —> Check current status of the ammeter”s setbings successfullyl Status= 86A0BOCOGIHO0JOKOMOOONOOCPIRIASITEYAZ0c06
Ked86: tneasure —» Set trigger node to one-shot on X (see ked6 narual p. 4-31%; send command TSK

ked@6: tweasure —> Set trigzer node to one-shob on ¥ successFullyl

Ked86: tneasure —» Mait for the ked86 to perforn the nsasurensnt!

Ked@6: tweasure —> Measurement conpleted on Ked86 after 15 check(s)!

Ke486: tueasure —» Aoduirs data; each data packet consists of 13 butes (uith G1 option set)

KedB6: tmeasure —> Acouire data successfullyl Data= —0.00042E-09

Keithley: inesure —> mesure valus= ~4,26-13

-5 nesure ended successfully!

all —> LastReply= cosTRUE!

ragellessage —> Send the previously received comnand successfulluto the erviromment wodtaSa and the process Fedbserver winthin the tinsout

el

Clear Screen Show Error Stack | _I Help On Error

7 Automatic Scrolling | Filter

w

Filter Selection :

— |

Figure 68 Messagesin the logM onitor while the ke486 performs measurements

And here with the ke6514 (Figure 69):
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<+ STOF? v MOMITOR INSPECT ALL -~ INSPECT last 500  lines Mormal Logs
Date Tine Erviron Moduls Pracess Log Text
Izov 06-05  14:24:14,3961 uodtaba fooovl fodNoVLESry_15162 FodoVLESrvCOHH: tnanagetessazs —> Begin! i
2002-06-05  14:24:14,3965 uodt=ba Feolol FocboVltSre_15162 FedhoVLESryCOMM: tnanseeMessage —> Message is a connand| Must receive 468 hutes
2002-06-05  14:24114,3963 uodtaSa Foovl FooboVltSrv_15162 FodhoVLESryCOHH: tnansgetiessazs —> First part of message received! Conmand= KGSH. Desten Fodtssrver
2002-06-05  14:24:14,4395 uodt=ba Feolol FooboVltSre_15162 FedoVLESryCOMM: tnanseeMessage —> Second part of nesssge recsived successfullyl Parancter:
2002-06-05  14:24114,4399 uodtaSa Fooovl FodbovltSrv_15162 FodNoVLESrVCOMM: tnanageessage —> Send the previously received command to the erwironnent wodtaSa and the process Fodbserver winthin the tinsout 600001
2002-06-05  14:24:14,4403 uodt=5a Feolol FocboVltSre_15162 FedhoVLESruMEG: sCall —> Set Pilter on messaze!
2002-06-05  14:24114,4407 uodtaSa Fobovl FodbovltSrv_15162 FodNoVLtSryMSG:sCall —> Set filter on wessage sucosssfully!
2002-06-05  14:24:14,4411 uodt=5a FeoloVl FocboVltSre_15162 FedhoVLESruMEG: sCall —> Serd commandl KESM to process Fodtserver successPullyl
2002-06-05  14:24114,4420 uodtaSa foot  Fodtserver Keithley6514: tserialliesure —> serialllesurs begins !
2002-06-05  14:24:14,4425 wodt=5a Feck > nesureSerie begins!
2002-06-05 14:24114,4431 uodtaSa fodt  Fodtserver Ke6514: inesureSerie —> Clear the error buffer (see keB514 manual p. 17-11); send command SYST:CLE
2002-06-05  14:24:14,4503 uodt=5a Feck > Clear the error buffer sucesssfully!
2002-06-05  14:24114,4507 uodtaSa fodt  Fodtserver Ke6514: inesureSerie —> Huery the status bute rezister (ses manual p. 19-2); send comnand *STB?
2002-06-05  14:24:14,4593 uodt=5a Feck ~> fuery the status bute register successfully: STB= 65
2002-06-05 14:24114,4603 uodtaSa fodt  Fodtserver Ke6514: inesureSerie —> Return status registers to default states and clears all event registers and error queus (see keBS14 manual B
2002-06-05  14:24:14,4710 wodt=5a Feck > veturn status registers to default states and clears all event rezisters and srror aueus suscessfully!
2002-06-05 14:24114,4715 uodtaSa fodt  Fodtserver Ke6514: inesureSerie —> Guery the status bute reg)ster (see keEhl4 nanual p. 14-2); send command *STE?
2002-06-05  14:24:14,4815 wodt=5a Feck > Query the status bute register successfully: STB= 65
2002-06-05 14:24:14,4820 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Progran the enable Bufter (ser kego1d w2, 7505 G3RE) GLazed) G ST D
2002-06-05  14:24:14,4912 odt=5a Feck ~> Progran the ensble buffer successfully
2002-06-05 14:24:14,4916 uodtaSa fedt  Fodtserver ke6514: inesureSerie —> Guery the status bute register (see KEEEM nanual p, 14-2);: send command *STB?
2002-06-05  14:24:14,4993 uodt=5a Feck ~> fuery the status bute register successfully: STB= 65
2002-06-05 14:24:14,5003 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Progran the service request ensble register {set bit BO: measurement status)(see ke514 manual p. 14-2): send comnand %SRE
2002-06-05  14:24:14,5102 wodt=5a Feck ~> Progran the service resuest ensble register successfully
2002-06-05 14:24:14,5106 uodtaSa fedt  Fedtserver e e = Moz (ifsr enivel (@SR ok e € Hiar i s (622 (I wmel @, I <o e T
2002-06-05  14:24:14,5125 wodt=5a Feck > Dissble buffer control suceessfully
2002-06-05 14:24:14,5130 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Set neasure count to 1 (see keB514 manual p. 17-132; send connand TRIG:COUN 1
2002-06-05  14:24:14,5144 uodt=5a Feck ~> et neasure count to 1 sucesssfully!
2002-06-05 14:24:14,5148 uodtaSa fedt  Fodtserver ke6514: inesureSerie —> Huery the status bute register (see keS514 nanual p. 14-2): send command *STB?
2002-06-05  14:24:14,5283 odt=5a Feck ~> (uery the status bute register successfullul STB= 65
2002-06-05 14:24:14,5293 uodtaSa fedt  Fodtserver eEmkE Tzt = Sy i sl i i (s (e el p, P2 o eand TEERI §
2002-06-05  14:24:14,5410 wodt=5a Feck > Specify buffer size to 1 successfully
2002-06-05 14:24:14,5414 uodtaSa fedt  Fodtserver ke6514: inesureSerie —> Guery the status bute register (see KEEEM nanual p, 14-2): send command *STB?
2002-06-05  14:24:14,5493 uodt=5a Feck ~> fuery the status bute register successfullul STB= 65
2002-06-05 14:24:14,5503 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Raw Lnput readings are stoved in the buffer and the buffer is endbled (see kefS14 manual p. 17-12):
2002-06-05  14:24:14,5623 uodt=5a Feck ~> Raw input readings are stored in the buffer and the buffer is enshled successfully!
2002-06-05 14:24:14,5627 uodtaSa fedt  Fodtserver ke6514: inesureSerie —> Huery the status bute register (see keB514 nanual p. 14-2): send command *STB?
2002-06-05  14:24:14,5744 wodt=5a Feck ~> fuery the status bute register successfullul STB= 65
2002-06-05 14:24:14,5748 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Read the event register isee kef514 manual 17-9); send comnand STAT :MEAS?
2002-06-05  14:24:14,5300 wodt=5a Feck > Read the evert register successfullyl status svent= 832
2002-06-05 14:24:14,5304 uodtaSa fet  Fodtserver Gy EaeEIG = I UoTee (63 (IS ol ) S-100s el ey 1
2002-06-05  14:24:14,5993 uodt=5a Feck ~> Initialize neasure successfully
2002-06-05 14:24:14,6003 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Enter loop to vait for the KeEElﬂ to achieve his neasurenents
2002-06-05  14:24:14,5007 wodt=5a Feck > Uait for kef514 to assert Service Resuest (see GPIB nanual p. 4-36);: use GPIB WaitSRQ function ...
2002-06-05 14:24:20,1422 uwodtaSa fet  Fodtserver Ke6514: inesureSerie —» Kef514 asserts Service Request successfullyl
2002-06-05  14:24:20,1427 wodt=5a Feck > Request serial poll response {see GPIE manual p. 5-703: use GPIE IBRSP function
2002-06-05 14:24:20,1495 uodtaSa fet  Fodtserver Ke6514: inesureSerie —» Resuest serial poll response successfullyl poll= 0x4100
2002-06-05  14:24:20,1500 wodt=5a Feck ~> Laop ta wait for the kefSld to achieve his measurements ended successfully after 1 loop(s)! fedtserver nou alloued
2002-06-05 14:24:20,1504 uodtaSa fedt  Fodtserver Ke6514: inesureSerie —> Read the contents of the buffer (data store) (see ke6514 manual p. 17-12): send comnand TRAC:DATA?
2002-06-05  14:24:20,1604 wodt=5a Feck > Read the contents of the buffer (data store) successfully!
2002-06-05 14:24:20,1610 uodtaSa fedt  Fodtserver Ke6514: tmesureSerie —> nesureSerie ended successfullyl
2002-06-05  14:24:20,1614 wodt=5a Feck alMesure —> Measured value n, 0 = 3.2888E-14
2002-06-05 14:24:20,1618 wodtaSa fedt  Fedtserver keithley6S1d: sserialtesure —> Mesure a serie of data successfullyl Mean values 3.2888E-14
2002-06-05  14:24:20,1625 wodt=ba Feolol FooboVltSre_15162 FedhoVLESrHEG: :Call —> LastReplu= cosTRUE!
2002-06-05 14:24:20,1631 uodtaSa feobovl FoobovltSrv_15162 FedhoVLESryCOMH: tnanagetessage —> Send the previously received command successfullyto the envircmment wodtaSa and the process fectserver winthin the timeout
2002-06-05  14:24:20,4634 wodtaba Feolol FooboVltSre_15162 FodoVLESryCOMM: tnanseetiessage —> Send the replyl Return= 3.2388E-14
2002-06-05 14:24:20,1633 uodtaSa feovl FoobovltSrv_15162 FedhoVLESryCOHH: tnenagetessage —> Send the reply successfully!
2002-06-05  14:24:20,1642 wodt=ba Feolol FoohoVltSre_15162 FedoVLE5ryCOMM: tnanseeConnection —> Hait for new connection or new nessage! A
= !
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Figure 69 Messagesin thelogM onitor while the ke6514 performs measur ements

4.2.3 The MM4000:
Y ou have to initialise the ammeter by selecting the following menu (Figure 70):

DataBaze ‘window Options Help
Monachromatar [mz257)
Arameter [ked8E)
Ammeter [keB514)

Figure 70 PRiSM software: MM 4000 menu
The following window should appear (Figure 71):

NIT MOTID TROLER

Host narne:

Port number [fetc/services, 2331] :

RTAP erwvironment [echo $RTAPEMY]: IwodtaEa

(u] 4 I Cancel |

Figure 71 PRiSM software: MM 4000 init box

The parameters are the same for the monochromator:

- "Host name": The name of the UNIX station (for example: "odta5" or "134.171.5.155")

-+ "Port number": Thetcp-ip socket port number talking to the fcdNoVLTSrv: 2331.

- "RTAP environment": The name of the RTAP environment. See the SRTAPENV vauein the
UNIX station environment.

After asmall time, adialog box appear in which you can choose the parameters that you want to apply

on the MM4000 (Figure 72).
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Figure 72 PRiSM software: MM 4000 dialogs Figure 73 MM4000: defintion of the axis
box

The script commands available for the MM 4000 are:
"MotionControlerMove"
This function asks mm4000 to move one motor.
The input parameters are:
The ID of the motor you want to move (1->Y CCD, 2->Z CCD, 3 -> X CCD) (Figure 71).
The position to reach (in mm).
No output parameters.
Example:
#Move the motor number 1 of 5 mm
MoationControlerMove 1 5

"M otionContr oler Sear chFor Home"
This function asks the mm4000 to search for home position.
No parameter needed.

"MotionControler GetPosition"

This function reads the actual position of one motor.

Theinput parameter isthe ID of the motor (1 ->Y CCD, 2->Z CCD, 3-> X CCD).
The output parameter is the actual position of the motor.

Example:

#Get the position in mm of motor number 1 in the variable “ Actual Position”

M otionControler GetPosition 1 “Actual Position”

4.2.4 The fiera controller:

To have a compl ete description of the standard camera acquisition functions in Prism, see the following
address: http://www.astrosurf.org/saturne/pap/PAP_help/recherche.html.

At first, you must choose FIERA as the standard controller in Prism For that, you can call the following
menu (Figure 74):
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-aitement  Analyze WRSEN Telescope ESO Baze de Données  Fenét

| ) % Tope de Camitna M [C @| o |

Données entetes

- EEEEE

Focalization

Acquisition des Flats
Acquisition des Moirg

Acquizition des offsetz

Aeguistion made T

Figure 74 PRiSM software: camera controller menu

Now, you can call the CCD acquisition module and fill up this panel (Figure 75):

x
Host name: F@m—
Fart number: IW
RTAP environment: IwodtaEa
CCD name: IDM arc
FTP login: !fiera
FTP password: l FEEEE

FPULPO Unit (0-1):

FTP image directan: la"disk1 AMNS_ROOT/SYSTEMADETDATA

—

ok l LCancel

Figure 75 PRiSM software: camera controller init box

"Host name" The name of the UNIX workstation hosting the FIERA-SW (for instance:
"odta5" or "134.171.5.155").
"Port number" The tcp-ip socket port number to talk to the fcdNoVItSrv. This one must be

defined as 2331.

"RTAP environment

The name of the RTAP environment. See the echo $RTAPENYV value in the
UNIX workstation environment.

"CCD name" The name of the current CCD. It should be the value of the environment
variable by echo-ing SCCDNAME on the Solaris workstation.

"FTPlogin" The login of the FTP server, this FTP account should have read access to the
"Image directory”, otherwise it will fail.

"FTP password" The password of the workstation's FTP server.

"Image directory" Where FIERA drops by default the image, { $INS_ROOT}/DETDATA

usually.

4.2.5 FIERA parameters
The common FIERA parameters are available in the "Camera' pandl:

4.2.6 CCD temperature, vacuum and heaters power
All monitoring values are available in the "CCD monitoring panel":
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Figure 76 PRiSM software: monitoring valuesin the camera controller dialog box

All sensor values are available automatically through an array (Figure 76).
If you want to display areal time variation graph, you need only to click to the value.

4.2.7 Prism programming language

If you want to have complete and explicit help about the Prism programming language, see the
following page:
To launch a Prism script, click the button in the " Script ACQ" panel:

To have some examples, see the "tbenchScriptPack”.

5 Testbench cookbook
5.1 Testbench calibration

5.1.1 Principle

To be able to monitor the photon flux at the CCD surface during a serie of measurement, you have to

know the ratio between the flux at the diode sphere position and the flux at the CCD surface position.
For that purpose, a si-Photodiode (Hamamatsu S5287-1010R), that has been previously calibrated by

the “Physikalisch-Technische Bundesanstalt” on April 2001 (see Table 3 that give the response of the
photodiode in function of the wavelength), is placed at the position normally occupied by the CCD.

Wavelength | sf(1) (mA.W™?) | Relative | Wavelength | Sf(l)(mAW™) | Relative
(nm) Error (%) (nm) Error (%)
300.0 34.7 1 660.0 400.4 1
310.0 119.3 1 680.0 414.1 1
320.0 132.6 1 700.0 427.6 1
330.0 142.1 1 720.0 441.3 1
340.0 150.6 1 740.0 454.7 1
350.0 155.2 1 760.0 468.2 1
360.0 155.3 1 780.0 481.8 1
370.0 160.2 1 800.0 495.2 1
380.0 175.9 1 820.0 508.5 1
390.0 1914 1 840.0 521.8 1
400.0 204.2 1 860.0 534.6 1
420.0 224.8 1 880.0 547.3 1
440.0 242.6 1 900.0 559.0 1
460.0 259.0 1 920.0 571.0 1
480.0 274.4 1 940.0 583.7 1
500.0 289.1 1 960.0 593.1 1
520.0 303.5 1 980.0 593.4 1
540.0 317.6 1 1000.0 573.6 1
560.0 3315 1 1020.0 520.3 1
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580.0 345.4 1 1040.0 419.2 1
600.0 359.2 1 1060.0 284.3 1
620.0 372.9 1 1080.0 193.4 1
640.0 386.8 1 1100.0 126.3 1

Table 3 Response of the Photodiode (Sf) in function of the wavelength

Absolute calibration of the reference diode
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Figure 77

5.1.2 Realisation
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Figure 78 Testbench calibration principle
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For this measurement, you need the monochromators, the two ammeters, the fcdNoVItSrv and
fedtserver running on the workstation, PRiSM running on the client PC. See section 3 for more
information.

The PRiSM script “calibrate.pgm” performs measurements at the same wavelengths provided by Table
3. For each wavelength, it associates the photon flux at the calibrated Photodiode with the current value
of the Sphere photodiode. Therefore, the Sphere photodiode is calibrated and can be used as a photon
flux monitoring system that does not perturb the measurements.

As aresult, the script gives you afile containing ...

Wavelength Flux Current Error Error
(nm) (Photons/sec/cm2) (Amps) (Photons/sec/cm2) (Amps)
300 1.146E+08 8.78E-11 2.4E+05 1.5E-13
310 1.606E+08 1.76E-10 5.2E+05 4.6E-13

320 3.264E+08 3.20E-10 3.2E+05 2.2E-13



330
340
350
360
370
380
390
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820
840
860
880
900
920
940
960
980
1000
1020
1040
1060
1080
1100

Wavelength
(nm)

300
310
320
330
340
350
360
370

5.488E+08
8.573E+08
1.295E+09
1.866E+09
2.596E+09
3.419E+09
4.423E+09
5.474E+09
7.890E+09
1.042E+10
1.277E+10
1.498E+10
1.418E+10
1.532E+10
1.550E+10
1.615E+10
1.518E+10
1.552E+10
1.537E+10
1.452E+10
1.344E+10
1.233E+10
1.162E+10
1.062E+10
9.486E+09
8.220E+09
7.016E+09
5.626E+09
6.120E+09
5.934E+09
5.865E+09
5.830E+09
5.160E+09
8.164E+09
1.124E+10
1.204E+10
1.166E+10
1.101E+10
1.018E+10
9.487E+09
9.041E+09
8.573E+09
8.348E+09

Flux

(Photons/sec/cm2)

2.076E+09
2.550E+09
3.911E+09
5.326E+09
6.837E+09
8.570E+09
1.053E+10
1.242E+10

5.28E-10
8.11E-10
1.19E-09
1.64E-09
2.24E-09
3.13E-09
4.29E-09
5.55E-09
8.45E-09
1.15E-08
1.44E-08
1.72E-08
1.64E-08
1.79E-08
1.82E-08
1.91E-08
1.81E-08
1.86E-08
1.85E-08
1.76E-08
1.63E-08
1.48E-08
1.37E-08
1.21E-08
1.05E-08
8.72E-09
7.13E-09
5.44E-09
5.56E-09
4.97E-09
4.44E-09
3.93E-09
3.03E-09
4.06E-09
4.56E-09
3.81E-09
2.76E-09
1.84E-09
1.14E-09
6.75E-10
4.02E-10
2.54E-10
1.58E-10

Current
(Amps)

1.53E-09
2.54E-09
3.77E-09
5.06E-09
6.46E-09
7.94E-09
9.34E-09
1.08E-08

7.5E+05
1.0E+06
9.9E+05
1.4E+06
4 7E+06
4.0E+06
4.0E+06
4.2E+06
4.4E+06
6.7E+06
7.4E+06
5.3E+06
9.8E+06
8.2E+06
2.8E+06
1.1E+07
5.3E+06
9.9E+06
6.8E+06
6.9E+06
4 7E+06
4.3E+06
1.5E+07
4.4E+06
4 4E+06
3.2E+06
3.1E+06
4.1E+06
2.1E+06
3.4E+06
5.6E+06
6.7E+06
3.3E+06
3.1E+06
6.8E+06
7.0E+06
2.8E+06
6.0E+06
8.5E+06
6.1E+06
4.9E+06
5.8E+06
3.6E+06

Table 4 Calibration with the halogen lamp

Error
(Photons/sec/cm2)

5.8E+05
1.1E+06
3.0E+06
4.0E+06
3.0E+06
7.8E+06
8.2E+06
3.6E+06

8.3E-13
1.0E-12
5.5E-13
8.4E-13
1.1E-12
1.4E-12
2.3E-12
2.0E-12
7.9E-12
8.6E-12
7.2E-12
9.2E-12
1.3E-11
1.4E-11
8.5E-12
8.3E-12
7.3E-12
7.2E-12
1.2E-11
9.2E-12
2.7E-12
6.3E-12
2.2E-11
2.9E-12
1.4E-12
2.5E-12
1.8E-12
3.3E-13
5.6E-13
7.5E-13
3.7E-12
2.2E-12
1.6E-12
1.8E-12
2.0E-12
1.1E-12
1.3E-12
4.3E-13
4.0E-13
3.1E-13
8.3E-14
1.2E-13
9.3E-14

Error
(Amps)

1.4E-12
1.6E-12
1.4E-12
2.5E-12
3.1E-12
4.1E-12
9.3E-12
7.2E-12

41



380
390
400
420
440
460
480
500
520
540
560
580
600
620
640
660
680
700
720
740
760
780
800
820
840
860
880
900
920
940
960
980
1000
1020
1040
1060
1080
1100

1.395E+10
1.545E+10
1.723E+10
1.864E+10
1.928E+10
2.252E+10
2.163E+10
1.551E+10
1.434E+10
1.277E+10
1.196E+10
1.026E+10
9.397E+09
9.279E+09
7.507E+09
6.448E+09
6.066E+09
5.032E+09
4.544E+09
4.357E+09
4.093E+09
2.161E+09
2.105E+09
9.628E+09
4.678E+09
1.583E+09
1.510E+10
7.900E+09
1.676E+10
1.295E+10
5.542E+09
2.587E+10
7.870E+09
3.656E+09
2.128E+09
2.439E+09
2.890E+09
1.517E+09

1.29E-08
1.51E-08
1.75E-08
1.99E-08
2.12E-08
2.54E-08
2.47E-08
1.80E-08
1.67E-08
1.50E-08
1.41E-08
1.21E-08
1.11E-08
1.10E-08
8.87E-09
7.60E-09
7.10E-09
5.79E-09
5.07E-09
4.71E-09
4.27E-09
2.16E-09
2.02E-09
8.64E-09
3.95E-09
1.21E-09
1.02E-08
4.75E-09
8.66E-09
5.41E-09
1.84E-09
6.34E-09
1.41E-09
4.33E-10
1.59E-10
1.13E-10
8.94E-11
2.92E-11

8.3E+06
4.0E+06
7.3E+06
1.2E+07
9.0E+06
8.6E+06
6.0E+06
1.2E+07
7.4E+06
5.6E+06
6.8E+06
8.8E+06
5.9E+06
1.5E+06
6.7E+06
9.0E+06
6.2E+06
7.0E+06
1.5E+06
3.5E+06
5.9E+06
1.9E+06
4.9E+06
8.6E+06
3.8E+06
4.8E+05
8.1E+06
3.9E+06
6.7E+06
7.9E+06
2.2E+06
4.9E+06
7.0E+06
3.4E+06
8.9E+05
5.4E+05
9.0E+05
7.0E+05

Table 5 Calibration with the xenon lamp

7.6E-12
1.9E-11
5.2E-12
9.7E-12
1.5E-11
1.2E-11
1.3E-11
7.8E-12
9.0E-12
7.5E-12
6.1E-12
4.4E-12
5.8E-12
5.0E-12
5.4E-12
2.9E-12
4.8E-12
4.7E-12
2.2E-12
3.1E-12
1.4E-12
7.4E-13
9.2E-13
5.3E-12
2.3E-12
3.2E-13
6.3E-12
1.6E-12
4.2E-12
1.6E-12
9.1E-13
1.4E-12
9.8E-13
1.9E-13
6.6E-14
1.1E-13
8.4E-14
1.0E-13
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Lamp spectra at the CCD position
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Figure 79 Spectra of the Halogen (short dashed line) and Xenon (continuousline) lamp at the
CCD position

5.2 CCD measurements

5.2.1 Preliminary

Figure 81 Detector head used on the testbench:
(5) pulpo connector (pulpo), (6) system
connector (FIERA), (7) bias connector
(FIERA) and (8) vacuum gauge (vacuum
controller).

Figure 80 Detector head used on the testbench:
(1) Pre-ampli connector (FIERA), (2) Liquid
Nitrogen input (nitrogen line), (3) Nitrogen
output (vacuum controller) and (4) vacuum tap
(vacuum pump).

First of all, you should mount, in the clean room, the two CCDs you want to test in the D Marconi
detector head. Y ou must spot the position (A or B) of the two CCDs, as suggested by Figure 82.



A B —

CCD Marconi: EEV CCD Marconi: EEV
44-82 44-82

Connector — Connector

Figure 82 Denomination of the position of thetwo CCDsin the D Mar coni head

After installing the head on the testbench as shown by Figure 2, you have to connect it to the vacuum
pump, the vacuum controller, the liquid nitrogen (LN) line, the video pre-amp, FIERA and pulpo (do
not forget to connect your self to the ground). All the connection points are shown on Figure 80 and
Figure 81. At that point, you can put online the cooling system (Figure 86), FIERA and pulpo (Figure
87) (in thisorder please!).

Then you should put online the vacuum pump. When the vacuum is good enough (< 10° mbar), you
can begin to fill the dewar with LN. A few hours later, the vacuum and the temperature should be
stabilised respectively around 10° mbar and -120 °C (typical temperature target).

Figure 83 Vacuum pump controller

Figure 85 Video pre-amp

Figure 84 Testbench vacuum
pump
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MR . 8

L

Figure 87 Fieraand pulpo controllers

Figure 86 Fiera cooling system

On the software part, you need fcdNoVItSrv FIERA software running (see sections 3.3.2 and 3.3.3).
It is recommended to readout continuously the CCDs during their cooling down to prevent charge
accumulation. Use the fcdSlcuCon interface (Figure 39). In the up left corner of the panel, check the
item “forever”, choose a short exposure time (e.g. 1s) and a readout mode (e.g. 2). Then, press the
START button.

Y ou should be aware that the images given by the system are the concatenation of the images of the 2
CCDs. Therefore, you must know precisely the position and the size of each CCD array to be ableto
extract the subimage corresponding to each CCD.

5.2.2 Dark acquisitions

Be careful: the lamp must be switched off and the shutter closed.

The script “ DarkandBiasAcquisition.pgm” drives these kinds of measurements.

After initialising the file names, the path directories... and checking whether the temperature is locked
on the desired value (typically —120 °C), the script reads the “InfoDark.txt” file that contains the
acquisitions to perform and then executes the lines sequentially.

Asyou can see, 3 readout modes (225kpix, 625kpix and 50kpix), 3 exposure times (1 hour, 15 minutes
and bias) and two gains (low gain=LG and high gain=HG) are tested. For each configuration, 5 images
are requested. Throughout its execution, the script updates the first field of thisfile so that if for any
reason the script has to be interrupted, the next time it will be launched it would restore the execution at
the same level.

Number of Initial start Number of Info string

acquisitions number of acquisitions

already done | acquisitions | to perform

1 1 5 Acquisition dark LG 225kpix 1h

1 1 5 Acquisition dark LG 225kpix 15mn
1 1 5 Acquisition bias LG 225kpix

1 1 5 Acquisition dark HG 625kpix 1h

1 1 5 Acquisition dark HG 625kpix 15mn
1 1 5 Acquisition bias HG 625kpix

1 1 5 Acquisition dark HG 225kpix 1h

1 1 5 Acquisition dark HG 225kpix 15mn
1 1 5 Acquisition bias HG 225kpix

1 1 5 Acquisition dark HG 050kpix 1h

1 1 5 Acquisition dark HG 050kpix 15mn
1 1 5 Acquisition bias HG 050kpix

Table 6 Acquisitions performed by the script " DarkandBiasAcquisition.pgm" asit appearsin the
“InfoDark.txt” file
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When the acquisitions are done, the script performs a basic reduction. For each group of acquisitions, it
extracts and saves separately the images of the two CCDs and then for each CCD calculates a median
image and also a binned one. Every image is saved in an appropriate directory. For example, see Figure
88: the dark and bias of the CCD named “Lepus’ are archived first by gain (LG or HG), then by
frequency readout (50kpix, 225 kpix and 625 kpix) and finally by type (bias, dark of 15min and dark of
1 hour).

EID Lepus

-] Convert factor-noise

-] Cosmetic

CI CosmeticD efect

F-0 e

=8 {23 Dark-Bias High Gain

E|-C:| 050k iz

D DarkFifteentinutes
o] DarkOneHour
E| C] 225k pi
o i[]) Bias
{1 DarkFifteenMinutes
[ DarkOreHour
=3 625kpix
[ Bias
[ DarkFifteenMinutes
[ DarkOneHour
= Dark-Bias Low gain
E|--C:| 5k iz
o i[]) Bias
[ DarkFifteenMinutes
. {1 DarkOrneHour
{1 225k pix
-] Bias
[ DarkFifteenMinutes
[ DarkOneHour
EI {1 B25kpix
{1 Bias
[ DarkFifteenMinutes
[ DarkOneHour

Figure 88 Dark acquisition directories

5.2.3 Light acquisitions

The script “LightAcquisition.pgm” drives these kinds of measurements. The lamp should be switched
on 2 hours before the acquisitions.

After initialising the file names, the path directories... and checking whether the temperature is locked
on the desired value (typically —120 °C), the script reads the “InfoLight.txt” file that contains the
acquisitions to perform and then executes the lines sequentially.

Acquisition state | Info string

1 Conversion factor and noise 0= To do; 1= Done
1 Cosmetic 0= To do; 1= Done

1 Linearity method TDI 0= To do; 1= Done

1 Pocket pumping 0= To do; 1= Done

1 Quantum efficiency 0= To do; 1= Done

Table 7 Acquisitions performed by the script " LightAcquisition.pgm" asit appearsin the
“InfoLight.txt” file

This script has the same capability as “ DarkandBiasAcquisition.pgm” concerning the recovery of the

session after an interruption of the script.

=  Conversion factor and noise: for readout frequency at 50kpix and 225kpix, 2 bias and 2 flats are
taken and passed to the PRiSM function “ GetConvertfactor” that calculates the conversion factor
and the noise for each CCD; then, the results are written in a text file.

=  Cosmetic: for 5 wavelengths (350, 475, 600, 750, 900 nm), 2 readout frequencies (50kpix and
225kpix) and 2 gains (LG and HG), 2 flats are taken ...

= Linearity: at 632 nm, 1 specific exposure and 2 flats

= Pocket pumping:

= Quantum Efficiency:
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Every imageis saved in an appropriate directory. For example, see Figure 89 (CCD named “Lepus”).
=1 Lepus
=7 Corvert factor-noise

=-{_] Cosmetic

-] O50kpix

- 225kpis
|27 CosmeticDefect
D Cte
[+ Dark-Biaz High Gain
-7 Dark-Bias Low gain
=+ HTML-iles

D Images

D ImagezMeasurement
-2 Lineariy
23 LowiGainFlat
-|_7 Obszervations
{7 Packet pumping

[‘]D Qe

-2 ScrptPRiSH
-2 Spreadsheet
-2 WolTable
-7 Octans

Figure 89 Light acquisitions directories

6 Datareduction
Thissection isnot up to date. See F. Christen and C. Cavadore.

a-PRiSM  ¥Yersion 5 Beta 24g 01,/07/2001 {UTC:13/07/2001 15:45:28} Allocated > 6637kb -= LogFile Disabled , Main Thread$ﬂ
File Edit Pre-Processing .O.naly_sg CCD Camera Telescope DataBase  Window Options  Help

~FE| -2 FE O

-

J = H i i | x Automatic asteroids search
_—

Supernovae Search compare form,..

Extract/Madel star Field
Star catalog from an image

Astrometric position from a catalog file

CCD kesting Lirearity

Li ity {TDI method
Planekary Planisphere TG i)

Charge Transfer Efficiency (CTE) EFER.
Charge Transfer Efficiency {CTE) Fe55
lMoise test

Dark current test

CQuantum efficiency test

Conversion Factor (Multiple-ywindows)

Figure 90 Menus of the CCD test data reduction package

This user manual isintended to explain how the images have to be acquired and processed with the
PRiSM CCD testing package.

The parameters determining the CCD performances (such as linearity, dark current, conversion
factor...) will not be explained in this page. The user should have the basic knowledge about CCDs.
Many books about this subject has been written (see references section).

Those procedures are used at ESO in order to characterise CCD cameras before being installed to the
telescope or for CCD preliminary testing.

For a given test, requiring many images, they ALL must have the same amount of pixels (i.e.
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width/height) and being the same datafile type (i.e.: integer or floating point data). Mixtures of image
seize and/or data type will result directly in afailure.

6.1 Non-Linearity and Conversion Factor (e-/ADU)

This measurement is used to get the conversion factor (e-/ADUs) and the CCD linearity.

The CCD must be illuminated by avery stable light source, the resulting image has to be as "flat" as
possible.

10 couples of images, at least, must be acquired with different exposure times, ranging from the full
dynamic (intrinsic CCD dynamic or Analog to Converter dynamic) to the biaslevel.

For instance: (16 bit cameraranging from 0 to 65535 ADU)

PRISM file image (CPA of Exposure time (Sec) Mean (ADU)
FITSfiletype)

imagel.cpa 10 12152
image2.cpa 10 12155
image3.cpa 2 2178
imaged.cpa 2 2185
imageb.cpa 50 62535
image6.cpa 50 62534

Take at least 16 couples of images and try to achieve up to 95% of saturation level, to explore the al
range.
Avoid to take images with increasing or decreasing exposure times as for instance 2,5,10,50 sec, use
instead a random order as 2,50,10,5 sec.
When the PRISM software dialog box pops up, you have to enter a window where the statistics will be
achieved (X1,X2,Y 1,Y2). Keep in mind not to include defects in this window. The statistics can be
either "median” or "classic" type. Set the "median” to avoid the effect of out of range or defective
pixels, median is less sensitive to local contaminants.
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Figure 92 Linearity curve according to exposure
EE =R time

Figure 91 Linearity dialog box

The range (offset min et max.), comes from the offset image mean. In that case supply : Offset/bias
level min = Offset -10% and Offset max= offset +10%), this allows to optimize the offset deviation
effect with respect to shutter errors. To known this figure (Bias level), you have to measure it form a
set of biasimages.

Il Multiples files can be selected by keeping the ALT key down while selecting files in the open dialog
box!!

PRISM software computes automatically the conversion gain in e-/ADU and the residual non-linearity
expressed in % units, using the whole double exposure set of images. A photon-transfer curve is plotted
as an output.

Results
Console output :
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Optimum offset(ADU) (1): 368

Non linearity (Peak to peak) : (1): 0.4367% / -0.8695%
Optimum offset(ADU) (2): 368

Non linearity (Peak to peak) : (2): 0.3741%/ -0.1807%
Conversion factor e-/ADU : 1.9926

-> RMSerror : 0.12428

Readout noise (e-) : 4.7822

The data(1) uses the first set of images and data(2) the second set.
The following curves are displayed, no need to make atable sheet for a plotter like Excel.
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ke (i Median (A0U)
Figure 93 Residual non linearity curve Figure 94 Photon transfert curve (used to compute

the conversion factor e-/ADU)

The method used is described by Janesick [2].
VERY IMPORTANT: be aware that FITS files are coded sometime as atrue 16 bit data (0-65535).
PRISM adapts data type according to the input file and to save memory space, but we recommend

strongly to open the "Option/FITS options" menu, and to set the "Load 16bits unsigned FITSfile to
floating point data" as checked.

FITS option loading E |

Load 16bits umsigned [0-65535) FITS file to floating point data . [

FIT= dynamic rescale factor to fit small integer (-32768.. 32767 - ID.E
Show FITS header loading DEBUG window: [

ok I Lancel |

Figure 95 FITS option loading

6.2 Charge transfer Efficiency (CTE): EPER method
The dialog box related to CTE measurement is presented in Figure 96.
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CTE test dialog box |
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Figure 96 CTE dialog box

For this purpose, you should acquire a single flat field image reaching 95% of the ADC dynamic range.
The camera shall be able to read the array beyond the photosensitive area. This area beyond the image
iscalled "OVERSCAN", and contains fake pixels having the bias value provided by the electronic
readout chain and CCD. This area shall be extended both in X and Y directions. This kind of image has
to be provided to PRISM software to compute CTE.

Y1, Y2 isthe areato perform the mean of the last light sensitive row and the X1, X2 isthe range to
compute the last mean column (Figure 97). The number of transfer across X and Y istypically the light
sensitive image part.

Console output:

Loading: F:\Images\Frankie\CTE\Cte_0001

Mean -> Last X: 58491.6583936574 Last X+1: 469.123061013444 Overscan area: 449.922095829024
Horizontal CTE = 0.999999838470179/ 6 nines

Mean -> Last Y: 65510.6978248089 Last Y +1: 495.093474426808 Overscan area: 445.12810646144
Vertical CTE = 0.999999625037444 / 6 nines

Method used:

The method employed hereis the EPER (Extended Pixel Edge Response). This method is not really
accurate and the IRON 55 tests are much more reliable. Some CTE figures greater than one can be
measured with this method!

References:

http://www.stsci.edu/instruments/acs/ctewg/papers/jones fpr.pdf

6.3 Quantum efficiency and PRNU (Photo Response Non uniformity)

Thisisareally difficult measurement, because the result has to be provided in absolute values, and you
MUST haveto input calibration data.

Basic knowledge regarding QE measurement must be known!! Read this document for more
information about how QE is computed.

The usua scheme is to use absolute quantum efficiency calibrated photodiode installed at the same
position as the CCD will be, and to use flat field images made in the front of an integrating sphere, fed
by one or two monochromators. This setting allows you to get different flat field images at different
wavel engths and short bandwidth.

The incoming light wavelength is typically ranging from 300 to 1100 nm, with a short bandwidth, such
as 5nm. The photodiode current is measured, and the photodiode manufacturer calibration curve
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enables you to compute the amount of photons per square centimetre and per second. Thisisan
example of a photodiode calibration file (as atext file):

# No TABS

# ratio bdw 4 # col 1 Wavelength

# col 2 Flux on the CCD surface, expressed in photons/sec/cm?
# col 3 Current that is measured at integrating sphere level or closeby to the CCD
320 1.1et+8 0.209%e-9

340 2.55e+8 0.544e-9

360 5.18e+8 1.115e-9

380 9.27e+8 2.124e-9

400 1.44e+9 3.646e-9

450 2.9et+9 7.94e9

500 3.54e+9 10.207e-9

550 3.9e+9 11.5e9

600 3.97e+9 11.74e-9

650 3.6et+9 10.85e-9

700 3.09e+9 8.96e-9

750 2.35e+9 6.67e-9

800 1.54e+9 4.224e-9

850 1.66e+9 4.52e-9

900 1.42e+9 3.871e9

950 3.4et9 8.6e9

1000 3.16e+9 7.65e-9

1100 2.42e+9 1.224e-9 Afterward, the optical transmission of the dewar window according to the
wavelength as to be provided (as a text file).# Window transmission
# col 1 Wavelength

# col 2 Relative transmission

320 094

340 0.97

360 0.98

380 0.98

400 0.99

450 0.99

500 0.99

550 0.996

600 0.9856

650 0.9615

700 0.926

750 0.889

800 0.8517

850 0.8153

900 0.7873

950 0.7627

1000 0.7466

1100 0.723

IMPORTANT: For all the wavelengths used, calibration photodiode text file and window calibration
transmission file MUST match each other. It means that the same wavelengths must be entered in the
two calibration files (Otherwise an error will occur). FITS files must include the following HEADER
Keywords:

WAVLG =550 // Central wavelength: Expressed in mn

BANDW = 5// Bandwith : Expressed in mn

FLUX = 1.2E-5// Photodiode current expressed in Amps

or

1 FLUX = 1.2E-5// Photodiode current expressed in Amps

Regarding the CPA image file: if images have been acquired with PRISM, the previous figures are
entered automatically into the CPA file header.

A reference offset/Bias image (resulting from a median stack of 10 offset/bias images) is mandatory,
also the integration time must be limited in away that the CCD dark current remains negligible.



Once having entered al the calibration files in the software dialog box, the analysis window
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X1,X2,Y1,Y 2 must be chosen so that it must not contain any serious defects (black hole, bright pixels).
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Figure 98 QE computation dialog box

Conversion factor must have been measured previously (see method 1 or 2).

Distance during calibration/measurements allows the reference photodiode not to be at the same
distance as the CCD, and to apply a 1/d? correction. This correct for few centimetres effects.

Results:

Thisisthe console output results, for each FITSfiles, it yields to:
Wavelength in nm; Flux in Amps; Exposurein sec; Count valuesin e-

Filename

QE0002 fits
QE0034.fits
QE0004.fits
QEQ032 fits
Qe0006.fits
QEQ030.fits
QEQ008 fits
QEQ028 fits
QEQ010.fits
QEO0026.fits
QEO0012 fits
QE0024.fits
QEO0014.fits
QE0022 fits
QEO0016.fits
Qe0020.fits
QEQ018 fits
QEQ0036.fits

Wavelength Flux

320
340
360
380
400
450
500
550
600
650
700
750
800
850
900
950
1000
1100

1.749E-10 180
4.754E-10 180

21400 484.08
60662 1281.8

1.0234E-9 79.523 60965 1260.3

2.0072E-9 36.67
3.5871E-9 20.472
8.4612E-9 9.223
1.1307E-8 7.248
1.3328E-8 6.904
1.4012E-8 6.438
1.3279E-8 7.296
1.1196E-8 9.48

8.4697E-9 14.39

60579 832.35
60341 578.48
60576 473.26
60050 462.21
64220 478.24
59948 446.82
59910 442.79
59680 450.23
59830 481.27

5.4537E-9 27.831 59990 533.66
5.9775E-9 33.177 59951 508.76
5.1913E-9 58.056 59327 941.36

1.2662E-8 49.111

1.0568E-8 171.99 62739 3667.6

1.7114E-9 180

61606 2471.5

1006 82.472

Exposure Mean Sddev.Rms Median Mean-Median

21400 -0.051972
60678 -15.768
60976 -11.264
60568 10.537
60342 -1.3613
60582 -6.0853
60052 -2.3795
64226 -5.6408
590952 -4.0484
50014 -4.2144
59686 -5.5382
50838 -8.0172
60004 -13.601
59960 -9.061
59162 165.3
62156 -549.94
64178 -1438.6
994 12.022

Image #1 Bandwidth :5
PhotoDiode calibration Bandwidth :4

Filename

QEO0002 fits
QEO0034.fits
QEO0004.fits
QE0032.fits
Qe0006.fits
QEQ030.fits
QEQ008. fits
QEQ028 fits
QEQ010.fits
QEQ026.fits

Wav.

320
340
360
380
400
450
500
550
600
650

PRNU%
2.262
2.1125
2.0669
1.3742
0.95867
0.7812
0.76969
0.74462
0.7453
0.73904

QE%  FDio/FDio.cal Ph/pix/sec e-/pix/sec %Wind
61.065 0.83684

69.312 0.87389
73.139 0.91787
8551 0.94499
93.401 0.98385
95421 1.0656
94.847 1.1078
91.842 1.1589
88.622 1.1935
86.151 1.2239

207.12 118.89
5014 337.1
1069.8 766.77

1971  1651.7
3187.7 2947.5

6953.3 6568.6
8823.7 8285.3
10170  9302.7

10661 9312.2
9913.7 8211.9

94
97
98
98
99
99
99
99.6
98.56
96.15
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QEOO12.fits 700 0.75434 78.263 1.2496 8687.5 6296 92.6
QEQ024.fits 750 0.8043 69.666 1.2698 6714.2 41583 88.9
QEOO14.fits 800 0.88938 56.584 1.2911 44737 2156 85.17
QEO0022.fits 850 0.8485 44.878 1.3225 4939.4 1807.3 81.53
QEOO016.fits 900 1.5912 30.209 1.3411 4284.7 1019.1 78.73
QEO0020.fits 950 3.9762 14.732 14724 11264 12656 76.27
QEO018.fits 1000 5.7147 5.0888 1.3814 9821.7 37316 74.66
QEO036.fits 1100 8.297 0.10033 1.3982 76132 55222 723

HeBaa V=174 H=B83¥=1137
10000 10,000
L —o—

a0.08 a.008

7988 7.988

6997 £.997

6005 £.005

4985 Q 4385

# czaw

E:E 3.994

3002 3002

2041 201

LR 0.991

s —o—

000 0.000
300 350 388 451 SO0 S50 599 BS1 70O 7S 800 B4 801 950 1000 1043 1401 1150 1200 300 350 389 451 500 550 589 651 700 7TAD 60D 643 901 850 1000 1049 1104 1150 1200
Wavelength Wavelengtn

Figure 99 Quantum efficiency as a function of Figure 100 PRNU as a function of wavelength
wavelength

The PRISM software provides the quantum efficiency plot in Figure 99 and a PRNU curve (Figure
100).

The following images (Figure 101, Figure 102 and

Figure 103) were taken at different wavelength, from the same area of the CCD (bandwidth=5nm and
CCD EEV44 backside illuminated).

T’ ¢

Figure 101 At 320 nm uniformity degraded by Figure 102 At 650 nm, very good uniformity
theimplantation of P+ passivation layer
annealed by laser after thinning)

Figure 103 At 950 nm, nice fringing!



The method employed here for QE is straightforward and based on the ratio between the amount of
photon falling to the CCD surface for a given wavelength and the effective amount of photoelectrons
read out at the output of the CCD. Thisis achieved by all the data coming from the calibration text files
and figures found in the image file header, such as pixel size, exposure time, flux, wavelength, etc ...
The PRNU computes the histogram (Figure 104) of the selected (X1,X2,Y 1,Y 2) area, and provide two
figures: the intensities at 5% and 95% percentile. Let's call those figures Int1 and Int2, the PRNU is
(Int2-Int2)/(Int1+Int2)* 100%

99
ER
33
SR bl i 0
% High cut [25676 2] Piel value : | =10 s Low Thr. | PANU [5%-95%) -1 4@163
¥ Low cut [23344 3, o1z fza]s |67 e |s Jadnlaqagadas  [ntenci Up Thr. Entropy =E.801065
woep 100 2] £ % & :
Ep TR o ,7 Save Create graphml
[~ ¥ log axis Reset Sum [-00] Aokal % - ,7 v Bars
Sum [-o0] : |

Figure 104 PRNU Histogramm

6.4 Readout noise

The data acquisition process is straightforward: acquire at least five images in the total darkness having
all zero sec exposure.

Select files :

-

1 |

#1 window coordinate I'IUEI s : |
%2 window coordinate : |2EIEI v ' |

o {
Y1 window coordinate :  [100 J ' e
Y2 window coordinate : (400 ) ]

Figure 106 Noise collapse
Ok | Lancel | Figure 107 Noise defects

Figure 105 Noise test dialog box

Theinput window X1,X2,Y1,Y 2 is the window where the noise computation will take place. Take a
window without any kind of defect and showing pure random noise (avoids hots pixels clusters).
Results:

The curvein Figure 106 is a stacked column mean over all the columns, and allows you to display
effect that would be drown or hidden by the readout noise.
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To trace noise patterns, a Fast Fourier Transform (FFT) of the image is sometime recommended.
Thisimage (Figure 107) shows cosmetic defects (green cross) over a CCD bias image: these are pixels
that are 5 sigma above the median noise + mean.

Console output:

Pixel amount taken to provide median frame:

noise0005 ->1 42.53%

noise0003 ->2 57.43%

noise0004 ->3 57.65%

noise0002 ->4 42.39%

Noise: 2.286 + 0.005463 ADU

Pixel amount above 5 sigma: 17100 threshold (ADU): 6.584

BEWARE: This measurement could be biased if care has not been taken concerning the file format.

The RMS value is computed throughout the selected area. The final noise is the median noise from the
set of the images. To trace bias defect, a median stack is performed to get rid of cosmic rays, and every
pixel which is above or below five 5s is referenced as a bad pixel and mapped.

See also section 6.7.

6.5 Dark current

Asinput image data, at least 3 imagesin total darkness have to be achieved, having the same exposure
time for each (from 5 minutes to 2 hours depending on the cooling efficiency and CCD temperature).
A mean clean Offset or Biasimage MUST to be done as the result of the median stack of many
individual bias frames. Also the conversion factor must be known accurately.

Be aware that sometimes residual image can disturb dark current measurement, especialy if the CCD
is cooled at -120C. Avoid acquiring the data just after having acquired high level flat fields. To watch
this out, take ten dark frames at the same temperature and check whether or not the mean dark level is
decreasing. Wipe the CCD many times before in the darkness. For instance take 10 dark exposures of
one hour, and do not use the first four images.

Dark current x|

Select files :

1 window coordinate : 100

¥2 window coordinate : lﬁ
1 window coordinate : W
2 window coordinate : 400
Bias filename : IBias. cpa

Conwversion Factar e-AA00 |2
¥ Pixel size pm [overidden, if figure found in header filg] : I'I 5
I‘I 3

Y Pinel zsize pm [overridden, if fiqure found in header file] :

0K | LCatcel |

Figure 108 Dark dialog box

Asusual, the X1, X2, Y1, Y2 window is the window where the computation will be performed and
must be clean of bright defects.
Results
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Figure 109 Dark collapse Figure 110 Dark defect: hot pixels map

Thisisthe mean of al the columns sent to a single resulting column (Figure 109). The stepsin the
curve show the defect induced by defect columns... The sameis displayed for the rows.

Here a hot pixels map is provided (Figure 110). All pixels above 5s (noise+mean) are shown and could
be regarded as defects.

Console output:

Loading: F:\Images\Frankie\dark\runl@-120\dark0004.fits

Pixel size information NOT present or NULL in file header, so | take 15 x 15(um)
Loading: F:\Images\Frankie\dark\runl@-120\dark0003.fits

Loading: F:\Images\Frankie\darK\run1@-120\dark0002.fits

Loading: F:\Images\Frankie\dark\run1@-120\NoiseMedian.cpa

Integer data type...

Median search:

Compute median frame...

Pixel amount taken to provide median frame::

dark0004.fits->1 27.92%

dark0003.fits->2 44.71%

dark0002.fits->3 27.37%

Offset -> Mean; 327.1 Median; 327 ADU

Exposure time (s) = 1800

Dark current: 1.333 + 0.4714 ADU

Dark current: 5.333 + 1.886 e-/hour/pixel

Cosmic event rate: 1.195 + 0.04297 events/min/crm?

Pixel amount above 5 sigmas. 10659 threshold (ADU) : 10.51

Dark current using median frame after median filtering: 5.128 e-/hour/pixel

Even, the software is able to provide the cosmic ray hit rate automatically.

The software computes a median stack out of the N provided images and subtracts the biasfileto it.
The dark current is the remaing amount of adu above the bias image (positive data). The defects are
subtracted automatically as the difference between individual frames and the median stacked frame.

6.6 Linearity using TDI method
This method provides the same results as the classical method (section 6.1), the differences are the
following:
- Only oneimage is necessary (whereas the other method requires many images and takes long time
to be carried out).
Absolutely insensitive to shutter errors.
The output curve providing the residual non-linearity versus the measured signal is continuous
(whereas the other method provide discrete points)
The measurement accuracy is much better than the one obtained by the classical different exposure
method (section 6.1).
Not limited by the PRNU of the CCD
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This method has, neverthel ess, constraints, where the main drawbacks are:

The ability to open the shutter while the CCD readout process has aready began, moreover the
shutter must be placed at the entrance of the integrating sphere, but in any case to share the same
focal plane asthe CCD. This, sometimes, can not be achieved with CCD controllers that do not
allow to open the shutter during the readout process. Nevertheless, manual opening can be used if
the CCD is not read out to fast.

The method consistsin illuminating the CCD by flat field illumination as uniform as possible. The
intensity of thisflat field light (called here Flux=FI) must be such as the resulting image must be like a
flat field of intensity close to 95% the full ADC dynamic, the CCD being exposed during a T exposure
time yielding to alight intensity of Fl.

In an another way, if the dynamic is equal to 16hits, the image must shows up a uniform spatially Flat
Field at about 62000 ADUs (in T seconds and with a Fl flux). Let assume that the flux has been set so
asto get 62000 ADUs in 20sec (neutral filter, slit settings). It means that the CCD MUST be clocked in
the way that it takes about 20 sec to read it out to achieve TDI linearity method.

The image used for the measurement must be acquired using thisway. The CCD is started to be
readout (shutter closed) and, once the readout of the first 100 first row has been achieved, the shutter is
opened (the shutter open delay must be neglected compared to the row readout time). The CCD must
be let reading out, being continuously illuminated with aflux equal to FI. It is advised to hide also the
first 100 rows using a mask (light shielded), because the readout circuitry might be disturbed (depends
on the CCD) during readout by the continuous light flux to it, and might bias the results.

Last ine exposed
to light

First line exposed
to light

Figure 111 Resulting image (display cutsare Figure 112 Same image astheright one, with

set to +/-1% of the Biaslevel) display cuts having the full ADC dynamic
range from O to 65535, the ramp must be
uniform and smooth

So, to reduce this data, the TDI dialog box (Figure 113) has to be filled up as following:
X1 and X2 horizontal definesthe vertical stripe.
The last and the first row exposed to light (sometimes it's better to take the 5th row exposed to
light).
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Thelast row that defines the CCD Bias frame level.

Minimum flux value is meant to threshold the lower range of the intensity dynamic, to be taken
into account for computations and plots.

Filter: sets how far the output plot curve will be filtered.

Flat field image is mandatory to correct the data from pixel to pixel non-uniformity: it must be an
image taken with the same wavel ength and bandwidth as the TDI image and subtracted from by its

biasimage.
Folder: location of the flat field folder (TBC).
| x|
1 window coordinate ; |1DD
1 window coordinate ; l1DD
H2 window coordinate ; 400
2 window coordinate ; ;400
Oiffzet walue : |BDD
Minimurm fus walue taken inta account : l1 500
Filter : lNone vl
TD image ; lTDIImage cpa
Flat : iFIat.cpa
Folder :
_l |
Ok I Cancel
Figure 113 TDI dialog box
Results
15 L o
05 3 . | e
05 4 _J_.-f'---
| b i -___
Lol o e |
T ; P
J i i i
-04 -5 .’f-_d-"
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Figure 114 Residual non linearity curve, thisCCD
is linear with +0.43/-0.3 peak-peak and 0.16% rms

deviation from the perfect slope

Console output:

Figure 115 Thiscurveisa vertical cross section
from the selected area, more exactly the median
acrossthisarea

Loading: G:\CCDtest\UvesRed\NewLin\eevLeftPort.cpa
Regression slope: 17.978; regression Offset :-5956.5

Regression slope: 18.028
Regression optimum Offset: -6037

Non linearity (Peak to peak): 0.43% /-0.2912%

Non linearity (Mean dev.): -1.875E-13% / rms dev 0.1569%

The TDI image is median collapsed towards a single column : a1D slope is achieved. The flat field
image is used to correct the slope from the fact that all the pixels of the CCD do not have the same
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sensitivity. A best linear fit is found from the slope and non-linearity plot computed. Beware that an
infinity of slope can be found out of a cloud of points, depending on the criteria: less mean sguare,
weighted points, etc etc...

Thisis anew method developed at ESO.
6.7 Conversion factor using two dark and two flats method

This method is very useful for computing the conversion factor during system development because it
isfast and the accuracy is pretty good.

It just needs two biases and two flat field images. It performs conversion factor measurement using
NxM sub windows to avoid any problems due to local defects. PRISM asks for the amount of windows
that are needed across the X and Y -axis. Note that subwindows less than 50x50 pixels can lead to
wrong results, so for a 1x2K CCD for instance, set 10 windows for the X direction and 20 for the Y
direction. To remove any prescan/overscan area set the X1,Y 1,X2,Y 2 windows so as to avoid them and
then select thefiles.

Amount of windows
Amount of windows in " |'|2—
#1 window coordinate : Iﬁ
1 window coordinate : I?
2 window coordinate : 1300
2 window coordinate : IE

Flat #1: [Flat1.fits
Flat #2: [Flat2 fits
Bias #1: |Bias1 fits
Bias #2: |Bias2 fits
Folder :
e
Ok i Lancel

Figure 116 BF dialog box

Console output:
Loading :Flatl.fits

Loading :Flat2.fits

Loading :Biasl.fits

Loading :Bias2.fits

For all the windows (540) the results are the following :

window 1=4.49799e-/ADU X1=120 Y1=50 X2=158 Y2=78
window 2=4.11412e-/ADU X1=120 Y1=79 X2=158 Y2=107
window 3=4.31269e-/ADU X1=120 Y1=108 X2=158 Y2=136
window 4=4.14792e-/ADU X1=120 Y1=137 X2=158 Y2=165
window 5=4.0549e-/ADU X1=120 Y1=166 X2=158 Y2=194
window 536=4.45689e-/ADU X1=1836 Y1=253 X2=1874 Y2=281
window 537=4.55087e-/ADU X1=1836 Y1=282 X2=1874 Y2=310
window 538=4.23658e-/ADU X1=1836 Y1=311 X2=1874 Y2=339
window 539=4.01395e-/ADU X1=1836 Y1=340 X2=1874 Y2=368
window 540=4.50764e-/ADU X1=1836 Y1=369 X2=1874 Y2=397
Conversion Factor=4.3775e-/ADU + 0.012608 for 3457.054ADU
RMS noise =7.0774e- + 0.092687
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Note that the algorithm supports flats fields that have different levels of illuminations, tests have been
carried out with flats having means with factor of 50 between the two images and the feature passed it
pretty well! This method subtracts the biases from the flat field images, divides the two previous flat
images and computes the RM S value (named N here) and the mean Signal for each window. Then
computes the D=2* S/N? figure, from D, the bias noise is removed and yields to the conversion factor.
The corrections due to the different flat field levels are performed by the software, but not mentioned in
this explanation (to remain clear).

6.8 Charge transfer efficiency using Fe55 source

Thisisavery powerful experiment used to derive the vertical and horizontal CCD charge transfer
efficiency (CTE) and also can provide a extremely accurate measurement of the conversion factor. An
Iron (Fe55) radioactive source is installed 100 mm from the CCD, in the vacuum. This source produces
X-rays (5.9Kev photons) that reaches the CCD surface, creating inside the CCD bulk 1620e- in a
0.5/1um sphere. If these 1620e- are produced within a single pixel, they should be detected at the
output of the CCD readout node as 1620e- times the conversion factor. Because of "failures" during the
charge transfer, some electrons are lost and remain in the next pixel, and thisis not. This can happen
either during the vertical transfer or the horizontal transfer (serial register). Since the amount of
electrons produced by the Fe55 are well defined, it is possible to compute the horizontal and vertical
CTE.

Histogram i
147910

Pixelz from the Biaz

2774

Fe53, 1620e-

52

L1
Pivel value = am || Lowthe | PRNUGRSED 2381

In ’J. i |2 |4 5 |s |? i |9 |Ld£|1§1.§l!lﬂ Intensity Up Thir, Entrapy = 4113685
e\ e O oo Create graphics |

¥ High cut |3522 3, -+
# Low cut (514 5,

wStep [ 100 [2A]] &

¥ ¥ log axis Feset

Mumber of pixels : Save
v Bars

Sum [-00] Atatal %

Sum [-00] :

Figure 118 Histogram plot of the whole CCD, pixels from the biaslevel and the two peeks of Fe55
(Kal1620e- Kb1778e-) arevisible
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In the dialog form, enter the window to be processed (X1,Y 1,X2,Y 2). Then the readout direction (CCD
output port direction left/right). The conversion factor must be known within 5% accuracy. The bias
offset level asaso to be provided (accurate, from overscan areas or master bias frame). Select more
than one image is recommended for better accuracy, as so asto enter more than 2 lines for each packet.
Those packets are used to bin the histogram of aline/column N time.

B x|
1= 100)
1= 100
wo= [taon
Y- [s000—
Readout port position: W 7 s pos s
Canversion factaor: IE-E_.
Bias: 500 1]
MWurmber of line for each packet: I2— ?%
£
Images: I

vl

COUNTS (ADUS) ‘

Fes5, 1620e-

Figure 120 Horizontal CTE histogram as an image the
fact that the slopeis|eft tilted showed that CTE islower
than 1.0

[ o |

Figure 119 Feb5 dialog box

LCancel |

Console outpult:

Load image: iron-1.cpa
Load image: iron-3.cpa
Load image: iron-2.cpa
Load image: iron-4.cpa
CTEV=1.000000101
CTEH=0.999997222
Conversion factor=0.680809

Vertical CTE Horizartal CTE

Ko 1620e-

Kol 1620e-
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ssc—oa-gom
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Figure 121 Vertical CTE histogram asa
printable plot (very good V.CTE)

Figure 122 Horizontal CTE histogram asa
printable plot (H.CTE =0.999997222)
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The software performs vertical histogram gathering N columns so as to have a better Signal to Noise
measurement, it also uses more than one image to improve the measurement. Then displays an image
where the X-axisisthe countsin ADUS, Y the column number and Z the number of pixels having the
given X counts. The softwarefinds the histogram peaks for every column and fits the best slope. Asyou
can see on the image above, the slope that joins al the peak is dlightly tilted to the left, showing that the
1620e- created at the end of the serial register (column 2048) are indeed |ess than 1620e-, thus showing
aCTE not equal to 1. The software, according to the histogram peak slope can compute the HCTE.

The same method applies for the horizontal CTE, just swap the word vertical with horizontal and the
word column with rows.
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