
Testing the readout channels -Is the problem in the controller or the
CCO head?

When a problem has been determined to be in one or more quadrants of the detector, and
softare problems have been ruled out, it is then necessar to determine of the problem is
due to malfuctioning hardware in the detector controller or in the detector head. It is
possible to do this by taking a few test images in combination with swapping cables
between the detector head and controller.

First, set up conditions that show the problem in an image. Someproblems may require
only that you read out the detector with a short or 0 length exposure, while some
problems may require X-ray background or even strong X-ray reflections on the detector
in order to demonstrate the problem. I'll refer to this as a demonstration image.

()

. Take a demonstration image.

· Determne which quadnmt has the problem (the quadrants are called A,B,C and
D).

. Swap two analog cables at the detector head. The analog cables are the 4 blue
cables labeled A,B,C,and D which plug into the ports on the backofthe detector
head labeled A,B,C, and D. One of the cables to be swapped should be from the

bad chanel and one from a good chaneL. Warning - these are NOT standard
single conductor BNC connectors - these are dual conductor, differential
cables. Do not rotate the cable nor the inner part of the connector when
inserting itor you may break one of the pins!

· Take new demonstration image and note the position ofthe proble:i qu,adrant.
o lfthe problem has NOT MOVED, then the problem is in the

CONTROLLER or in the CABLE.
o If the problem has MOVED to the other quadrant (with which you

swapped the cable), then the problem is in the DETECTOR HEAD.
. If the problem has been found to be in the controller or cable, then it is necessary

to determine which is the problem. To do this it will be necessary to repeat the
above tests swapping the cable at the controller.

. Reconnect the cables as they were originally

· Take new demonstration image and confirm that the problem quadrant is back
where you expect it to be.

. Swap two cables (preferably the same two cables as earlier) atthecontroller end.

. Take a new demonstration iinage.

o If the problem has NOT MOVED (Same as before), then the problem is in
the CONTROLLER.

o If the problem has MOVED, then the problem is in the DETECTOR
HEAD or CABLE. Given the result ofthe first test, which has lead you to
do this test, then this means that the problem is in the cable. If the problem
is a dead channel, then this may be a reasonable result. Please then inspect
the cable for obvious damage. lfthe problem is noise or a distorted image,
then this would be a very unusual result and it would probably be wise to
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repeat the first test, to be sure that the problem is not really in the detector
head.

Temporary solution for a malfunctioning readout channel

In the event that I or more readout chanels is not working properly, it is possible to
setup the detector to read from I or 2 oftheremaining working chanels. First determine
which readoutchannel(s) is(are) not working. Then follow the procedure for
reconfigung the detector to read out from a reduced number of channels.

Configuring the marCCO detector for a reduced number of readout
channels.

Normally all the 133mm and 165mm marC CD detectors are read out from 4 chanels.
Sometimes, either for special data acquisition techniques, or for temporarly working
around a malfuctioning chanel, it is necessary to reconfigure the detector to read out
though lor 2 chanels. This is accomplished through softare and cabling changes.

The 4 comers of the detector are referred to as the A; B, C, and D quadrants. As
normally displayed in the inarccd softare, viewing the detector from the source, the A

quadrant is the upper left or the image, Bis the upper right, C is the lower left, and D is
the lower right.

In the ConfiguelDetector dialog, there is a field called "Readout Pattern". This controls
which chanel(s) are read from the detector. This field cannot normally be changed, but

can be changed by rung the special marccd.dev program.

The quadrants are each assigned a bit in a 4-bit binary field. Bit 0 = A, bit I = B, bit 2 =
C, bit 3 = D. Expressing this in hexadecimal notation is convenient, giving A=Oxl,
B=Ox2, C=Ox4, D=Ox8 (where Ox indicates that the number following is a hexadecimal
number). To indicate a certain èhanel or group of chanels, these numbers are simply

added together. For example, in the normal readout configuration, the detector is read
from all 4 chanels. The readout pattern to indicate this is A+B+C+D = Oxl + Ox2 + Ox4
+ Ox8 = Oxf (decimal 15 expressed in hexadecimal).

Each ofthe quadrants is cabled separately between the detector head and the electronics
chassis. Some readout configurations may require rearanging the cabling as described
below. In each case it is only necessar to assure that the cables for the readout chanels
in use be connected. The cables for the other chanels may remain connected, or not - it
does not matter.

Configuring for 1 readout channeL.

Configuring for 1 readout chanel is easy. To configure for:

amiceli
Text Box
Also, you can go to "Options/Mode --> Administrator. Password is marccd; Then the "Readout Pattern" will appear.
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. A chanel only - simply change the readout pattern to Oxl and check that the

cabling is in the normal configuration, cable port A on the detector head to port A
on the electronics chassis.

. B chanel only - change readout pattern to Ox2. Cable port B on the detector

head to port A on the electronics chassis.
. C chanel only - change readout pattern to Ox4. Cable port C on the detector

head to port A on the electronics chassis.
. D chanel only - change readout pattern to Ox8. Cable portD on the detector

head to port A on the electronics chassis.

C9nfiguring for 2 readout channels.

Configuring for 2 readout chanels is a little more complicated. The softare part is as
described above - simply add the numbers corresponding to the two readout chanels.

For example, to readout from A andB, set the readout pattern toOx3. The cabling can be
a little more complicated. The two chanels to be used must be plugged into the first two
readout ports on the electronics chassis - in order, lowest chanel (alphabetically) to first
port. The possibilities are:

. A and B chanels-change readout pattern to Ox3. Cable port A (head) to port A
(chassis) and port B (head) to port B(chassis).

. A and C chane1s- change readout pattern to Ox5. Cable port A (head) to port A
(chassis) and port C (head) to port B (chassis).

. B and D chanels- change readout pattern to Oxa. Cable port B (head) to port A
(chassis ) and port D (head) to port B (chassis).

. C and D chanels- change readout pattern to Oxc. Cable port C (head) to port A
(chassis) and port D (head) to port B (chassis)~

Note, that fora normal detector, it is not possible to readou,t from two comers that are
opposite from each other (A and D or B and C), although this is possible in some
specially configued detectors.

Reconfiguring when the A orB .input portis malfunctioning.

You will notice that reading from one port always uses the A input port on the electronics
chassis andreading from two ports always requires the A and B input ports. . The above
procedures wil only work if the detector is being reconfigured and the. required input
ports on the electronic chassis are working properly. In paricular, the A (and B) ports
must be working. If either the A or Binput ports are not working, it is still possible to
reconfgure the detector, but it becomes more complicated and requires opening the
electronics chassis. Tne directions for doing this follow, but it is strongly suggested that
you contact Mar USA for assistance before attempting this procedure. In paricular,
opening the controller chassis without permission of Mar USA, may invalidate the
warranty or.service contract.



When reading from one or two chanels, the controller actually reads out, not from the
first two physically located cards (labeled A and B externally), but from the cards which
have an address jumper set to indicate that they are the first two cards. Therefore, in the
case of a malfuctioning #1 or #2card, it is possible to rejumper the cards to configure
two working cards to be #1 and #2. To do this, it is necessar to open the controller
chassis.

. Switch offthe main power switch in the controller cabinet.

. Using the supplied key, remove both side doors ofthe controller cabinet.

. Using a 5mm Allen key, remove the two M6 screws in the front panel ofthe
controller. (The controller is the upper chassis in the cabinet. It is black with a
beige front panel, but older version are all black).

. Slide the chassis as far forward as possible. You may need to cut a cable tie or

two on cables in the rear of the cabinet in order to free them enough to allow the
chassis to slide forward fully.

. Remove the Phillips head screws from the top of the chassis and remove the top
cover. Be careful- do not drop screws or other hardware into the chassis.

. You wil see a shelf containing 5 printed circuit boards (PCBs). The large PCB is
the "controller card" and the 4 identical smaller ones are the "analog cards".
Facing the controller from the front (with the cables coming from the side
opposite where you are standing), the controller card will be on the right and the
analog cards on the left. The right-most analog card (closest to the controller) is
normally the #1 card and the left-most card (farhest from the controller card) is
normally the #4 card. In the normal configuation, #1 is the A chanel, #2 is the
B chanel, #3 is the C channel and #4 is the D channel and this is the way that the
input ports are labeled on the outside of the chassis.

. Determine which card is the bad card. It is probably a good idea to mark it with a
piece of tape on the large AI module on the card. The bad card will be the one
corresponding to the bad quadrant determined by your demonstration images.

. Please not the Par Number (printed) and Revision level (hand written) on the bad
analog card so that a proper replacement card can be ordered.

. Locate the jumper jacks II, 12, 13, J4 on the analog cards. This group of pins will
be at the end ofthe card nearest the power connector. You should find that the
first card is jumpered at J 1, the second at J2, etc.

. If you are following this procedure, then the bad analog card is either #1 or #2.

Choose one ofthe other cards (#3 or #4) to operate in its place and move the
jumper on that card to correspond to the jumper ori the bad èàfd (#1 of #2). Now
move the jumper on the bad card to correspond to the old position ofthe jumper
on the modified good card. It is important that no two cards share the same
jumper position. If this happens no signal will come from either card.

. When the rejumpering is finished, you will need to move the positions of the
analog signal cables on the back ofthe controller chassis. You will need to keep
two things in mind as you do this - the 1 or 2 good quadrants that you will be
using in the CCD (A, B, C, D) and the position and orderofthe I or 2 good

analog cards that you wil be using. Plug the cable from the FIRST good quadrant

(A.. B .. C": D) into the input corresponding to the #1 analog card (the card now



jumpered at JPl). Plug the cable from the SECOND good quadrant in the input
connector on the #2 card (the card now jumpered atJP2). Theconrections of the
remaining analog cables are not important and may be left connected or
disconnected asisconvenient. Here are two typical examples: Note that in the
case if a malfuctioning analog card, usually all the CCD channels are working,
so it is easiest to use A and B outputs.

o Malfuctioning 1st card, working quadrants A,B. Jumpers: 1,2,3,4-7
3,2,1,4; Cables A,B,C,D -7 C,B,A,D

o MalfuctioIlg 2nd card, working quadrants A,B, Jumpers: 1,2,3,4 -7

1,3,2,4; Cables A,B,C,D -7 A,C,B,D
. It is probably wise to test this configuration before closing everyhing up.

Replace the cover on the controller chassis to guard against anything falling into
the open chassis. Check that all the cables are connected and power up the
controller cabinet. Check that the softare has been reconfigured to correspond
the to the jumper/cable configuation. Reboot the controller and acquire a new
image. Check that this image has the correct geometr (all quadrants present, left
is left, up is up)

. When you are confident that the jumperighas been performed correctly, replace
the screws in the top of the controller chassis, slide the chassis back into place and
replace the two M6 screws in the front of the chassis.

Permanent reconfigu ratio n .

The softare reconfiguation wil only remain valid until the detector is rebooted.
To make the change more permanent so that the detector will rebootinto. the proper new
confguration, it is necessar to edit the -marccd/configuration/marccd_xx
file (where xxxx is the detector serial number). This is a plain text file. Change the
following line appropriately to match the changes described above:

ccd_ readout _configuration Oxf

Do NOT change the line

ccd_hardware_readout_configuration Oxf



Example Configuration Tables for Reconfigurationof marCCO.

Table 1 - Single failed analog card but all CCD quadrants OK .

Apparent Failed CCD Readout Analog Card Cabling
Failed Analog Quadrants Pattern Jumper
Quadrant Card to Be Used Settings
A I A,B Ox3 Card Jumer Head Controller

I JP30rX A B
2 JPI B C
3 JP2 C AorX

.. 4 JP40rX D DorX. . .

B 2 A,B Ox3 Card Jumper Head Controller

i I JPI A ,A
2 JP30rX B C
3 JP2

.....

C BorX
\, 4 JP40rX D DorX

C 3 A,B Ox3 ..,: Norml Norml

D 4 A,B Ox3 Norml Norml
. ..

, .

Table2 - Single failed quadrant in detectÖì- head, but allanalot! cards areOK
Apparent Failed CCD Readout Analog Cabling
Failed CÇD Quadrants Pattern Card ¡"r.I:;:'

Quadrant Qnadrant to Be Used Jumper
.,'. i~çdd,Settings

A A C,D Oxc Norml \ Head ' Controller
A CorX
B DorX
C A

.. .' D B

B B
,..........S;P

Oxc Norml Head Controller
.,.."..,'. ...'. A CorX......

.. .d""
B DorX
C A
D B

C d;; C A,B Ox3 Norml Norml

D D A,13 .. Ox3 Norml Norml

;\ç

X indicates not connected.

Normal Jumper Settings: Normal Cabling:
Card Jumper
i JPI
2 JP2
3 JP3
4 JP4

Head Controller
A A
B B
C C
D D




