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FORWARD KAPTON SUPPORT CARD (VERSION 1.1)

Key Features

( Operates in Remote mode where configuration and control is through SCTDAQ.
( Provides an electrical interface for Kapton3(4) modules to SCTDAQ.

( Allows readout of modules with or without Optical devices (DORIC/VDC).

( The use of an external Power Supply for the support card enables SCT LV-2 to monitor the module Analogue and Digital Power Supplies without external influence.

( Module can be readout in 5 different modes:
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FIGURE 1. BOARD LAYOUT

Electrical Connections (Figure 1.)

(SCTDAQ (SLOG/MUSTARD) module control and data streams are connected via PPR through a 16-way IDC Ribbon Cable (J2).

( SCT LV-2 is connected via a 25-way D-type male plug (J1).

( Module Silicon Detector bias is either via SCT-LV (Vbias ( 300V), for Vbias > 300V a HV-LEMO is provided (PCLEMO). If the HV-LEMO is to be used then it is necessary to solder links at R1 and  R2. Vbias+ is the shrouded pin on the connector.

( The Support Card Power Supply is connected at PWR1. This a DC input with an operating voltage range  ( +7.5V up ( +10V. The current draw is typically 300mA.

It is important to connect the power supply correctly (+Ve and GND) there is no protection.

( The module is connected via ‘Wiggly Kaptons’, K3 or K4 module flavours, at connectors J3 and J4. J3 is the OPTO/REDUNDANCY connection, J4 is the Power connection to the module, Figure 1.

Jumper Settings (Figure 1.)

Only jumpers JMP1, JMP2 and JMP3 are to be used. Jumpers JMP4 – JMP8 are not to be used.

( JMP1 links the screen of the SCT-LV Cable to module AGND.

( JMP3 and JMP4 should be made if no OPTICAL devices are present, the module is thus being controlled/readout via the redundancy and ABCD ‘SPY’ data connections. If Optical devices are present then these jumpers should be left out.

( Solder links R1 and R2 are required if the HV-LEMO is to be used.

Readout Modes (Figure 2.)

There are presently 5 different modes with which the module can be readout:

Mode



Description
0 BPM
 encoded Clock/Command sent to DORIC, data readout from VDC.

1 BPM encoded Clock/Command sent to DORIC, Bypass outputs on DORIC are active. The Clock/Command from DORIC is fedback  into the redundant inputs of the module. ABCD data is read directly from MASTER(s).

2 Clock/Command is linked directly into the redundant inputs of the module. Data is read directly from ABCD MASTER(s).

3 BPM BPM encoded Clock/Command sent to DORIC but BPM+ is not active. Data is readout from the VDC.

4 BPM BPM encoded Clock/Command sent to DORIC but BPM- is not active. Data is readout from the VDC.

The change of Readout mode can be done either through the Module Configuration file or alternatively by the ConfigureVariable command (see later). 

Readout mode status is indicated by the 3 LEDs, D0 – D2, see below:

	LED D2
	LED D1
	LED D0
	READOUT MODE

	0
	0
	0
	0

	0
	0
	1
	1

	0
	1
	0
	2

	0
	1
	1
	3

	1
	0
	0
	4


0 – LED not active.

1 – LED active.

( LEDs V0 and V1 are used to indicate if the VDC channels 0 and 1 are bonded. A LED not active indicates that the VDC channel is not bonded.
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Operation of the Support Card

The Support Card has presently been tested using a built version of SCTDAQ. This was provided by Peter Phillips and was downloaded from the following site:

http://sct-testdaq.web.cern.ch/sct-testdaq/zips/dev/sctdaq_20010515c.zip
This version of SCTDAQ uses an updated Module Configuration file which incorporates variables which are used for the Support Card. An example of such a Configuration file is shown at the end of this manual. The only change is on the line marked ‘Module’ where configuration data for the Support card is set:

Module : Link0  Link1  Oddity   Chipset   DTM   SC_MODE  BPM_DRIVE   VDC_DAC0   VDC_DAC1

         
     1         1         -1             4           1              0                    3                        512               512

The following variables have been added:

SC_MODE:

Readout mode (0 – 4)

BPM_DRIVE:

BPM output drive current (0 – 3)
 


VDC_DAC0:

VDC0 10-bit DAC data receiver (0 – 1023)

VDC_DAC1:

VDC1 10-bit DAC data receiver (0 – 1023)

( The Readout mode is as explained above, ‘0’ sets the mode to 0 and so on.

( The BPM output drive current, this is the magnitude of the input signal to the DORIC, this can be set to the following: 60µA, 120µA, 250µA or 500µA. Where ‘0’ sets 60µA and ‘1’ sets it to 120µA etc.

(The VDC DACs are used in conjunction with a voltage comparator as an interface to  the incoming data stream from the VDC ASIC. It is necessary to set the DAC so as to be able to discriminate correctly between a logic ‘1’ and ‘0’. 

In the example Configuration file the Support Card is operating in Readout mode 0, BPM output drive is set to 500µA and both VDC DACs set to 512 (this assumes that VLED is set to 6.0V). The BPM_DRIVE and VDC_DAC are standard default settings.

(Each of the above settings are read in from the Configuration file BUT this alone does not configure the Support Card, to send these values it is necessary to type the following at the ROOT comand line:

e->ExecuteSCConfigs(0)

(The 2 most common modes of operation I foresee being used are:


· Readout Mode 0 with Select set to 0 (DORIC/VDC)

· Readout Mode 2 with Select set to 1 (Redundant CLK/COM inputs) 

Start Up Sequence

The suggested start up sequence, which ensures that the Support Card and Module are successfully passing data to and from each other is as follows:


( After powering up the Support Card, SCTDAQ is then invoked.


( To configure the Support Card type, e->ExecuteSCConfigs(0)


( The Module then has to be power cycled, at the Root Interface press ‘Restart’


( Set Stream Delay to 20

( If you are able to monitor the data streams to MUSTARD via a scope then by using the ‘Run’ button, to continuously trigger the Module, one should see data being returned (not divide-by-2 clock). If not then it is necessary to again power cycle the Module and then retry using the ‘Run’ button.

( If the above is verified then one can then invoke ‘TriggerBurst’ to verify that the MUSTARD is correctly receiving data. It might be necessary to modify the value of Stream Delay so that MUSTARD does see the data. Once this is achieved the Module and Support Card are now ready for normal data taking.

Example of Configuration File with Support Card 

/*


Configuration file for an ABCD3T module


=======================================


This is a brief explanation of the variables that have to be set :

- Link0 : enable MUSTARD channel 0 ( associated to first hybrid )

- Link1 : enable MUSTARD channel 1 ( associated to second hybrid )

- Oddity : is hybrid even or odd? (-1 => oddity follws SELECT)

- Chipset : 4 = ABCD2T (special case for ABCD3T not yet implemented)

- DTM : "Enable Data Taking Mode" - set 1 here!!

- Select : use primary or redundant clock and control

- Comp. : Compression mode

- Act. : chip active ?

- Cal_m : calibration mode

- T_range: TrimDAC range

- Mask_r : mask readout ?

- Edge : edge detection mode ?

- Acc. : accumulation on ?

- Del. : strobe delay

- Vth : threshold voltage 

- Vcal : calibration pulse

- FEShp. : FE shaper

- FEBias : FE amplifier bias

- Role : role of chip 
0 - missing  1 - dead   2 - end


                       

3 - master   4 - slave  5 - lonely 


THIS file is an example for a module with ABCD3T chips

         
using the Liverpool forward SC. The DORIC/VDC are used for data communication.

*/

Module : Link0  Link1  Oddity   Chipset   DTM   SC_MODE  BPM_DRIVE   VDC_DAC0   VDC_DAC1

         
     1         1         -1             4           1              0                    3                        512               512


 Select  Vdet  Idet  Vcc     Icc      Vdd      Idd   Vi1  iVi1  Vled0    Iled0   Vled1  Iled1 Vpin  Ramp


     0         0.      0.    3.5    1000.     4.0      550.    0.    10.       6.         10.        6.      10.       6.      4

Chip 0 :  Comp. Act.  Cal_m   T_range   Mask_r   Edge      Acc.   Del. Vth    Vcal    FEShp.  FEBias  Role

                    1       1         0           0               0             0          0         10   500.   15.       20.0        220.0    3  

Chip 1 :  Comp. Act.  Cal_m   T_range   Mask_r   Edge      Acc.   Del. Vth    Vcal    FEShp.  FEBias  Role

                    1       1         0           0               0             0          0         10   500.   15.       20.0        220.0    4  

� BPM: Bi-phase-mark encoding is a means of encoding both Clock and Command onto a single line. 





