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NOTE:  The AEON 3232 digitizer (F6.A0=909) does not have a 2.5 V input range.  The 908 bit pattern that corresponds to +/- 2.5 is really +/- 10 for the 909.  Please annotate the medm displays that displays the input range for a +/- 10 volt 3232/909 module. 
1. Introduction

908 and 3232 transient digitizers will be used on NSTX with EPICS.  This document will describe their use.  The 908/3232 will be supported using :

1) Standard EPICS records (MBBO, BO, CALCOUT, LO, AO, STRING...)

2) Standard EPICS extensions (medm, gdct, ss_arch, restore)

3) New EPICS record type (ppl908)

4) New C code for plotting waveforms (e.g. ch20_waveplot)

5) Public domain software (gnuplot,  gnuplot_pipes)

The following tasks may be necessary to integrate a digitizer into the NSTX EPICS environment.  It is helpful to copy and modify existing digitizer installations :

· Create master 908 record (record type ppl908).

· Create a record for each 908 channel (record type ppl908).

· Create records for 404 timing trigger.

· Create medm pages for 908 control and status.

· Create medm page for 404 timing module control and status.

· For data acquisition/archiving:

· Create a .lst file having each 908 channel's record name.

· Add the .lst file to the the cm_xxxx.cfg file.  The .cfg file is used to determine which digitizers are sent to MDSplus for dta archival.

· Notify MDSplus programmer of new .lst file name and record names in that file.

· Add 908 configuration and 404 configuration records to the SaveSet Archiver configuration file.  This is to restore the last-made setting on IOC reboot.

· Update the CAMAC crate wire lists to show record names.

2. Database Configuration

Digitizer Setup

Figure 1 shows a GDCT layout of a 908 configuration record group.  There is one group needed per digitizer.  The record naming convention will be,  for example “ch_c8n6_908pts_LO”.    Appendix A shows the records’ individual fields.  Figure 2 shows a typical medm page for digitizer setup.

· A bug in database configuration tool GDCT will cause an incorrect link between set_LO’s DOL field and the CALCOUT’s OVAL field.  Use the Examine feature of GDCT to manually change the set_LO’s DOL field from .VAL to .OVAL   .

· The CALCOUT record’s INPE link should come from any one of the (up to) 32 ppl908 Records to bring digitizer status in.  This prevents the setup of the 908 if the digitizer is currently digitizing.  Note for untriggerred 908’s in PreTrigger mode,  they must be separately stopped by setting End-Of-Record.

· NPP and PP should be set as shown to avoid extraneous record processing.

· The eorlink_LO record must precede the set_LO record to permit reconfiguration of an already-armed Aeon 3232 (as shown).

· The settings should be included in a save_set archiver file to restore the last-used settings upon IOC reboot.

· Digitizer Control

Figure 3 shows record groups to arm,  set end-of-record,  and trigger the digitizer.  Standard medm widgets can be used to actuate these records.  Using EPICS database linking methods,  these records can be processed automatically,  for example,  from an EPICS event.   Appendix B shows the records’ individual fields. Figure 2 shows a typical medm page for digitizer control.

· The Aeon 3232 will generate a CAMAC Q=0 error if you try to arm an already armed module.  The PP link from the arm record to the eor record will prevent the error.

Digitizer Status &  Plotting

Each 908 channel will have its own record to contain units, scale factors,  etc ...  A GDCT record group is shown of figure 4.  Note that the four CAMAC I/O fields need to be linked to every 908 record in a digitizer.  Only four 908 records are shown on figure 3. Appendix C shows the records’ individual fields. Figure 2 shows a typical medm page for digitizer status.

· The MSTS field of one of the ppl908 records should be linked to the CALCOUT record’s INPE field.  

Figure 5 shows a typical GUI for plotting digitizers.  The user should enter the name of the 908 record for the channel to be displayed. 

 Note that at this time only one user may use a particular waveplot medm page at a time.

Digitizer Archiving

A host (solaris) program cm_Xacq908.c will be used for archiving 908 data after a shot to MDSplus.  IPCS messages will be used to communicate with MDSplus on the Physics network. Each digitizer must have a .lst file for archiving.  The .lst is kept in the application’s /op/rdt directory.
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Introduction

This document will describe the fields of the new EPICS record for BiRa 908 or Aeon 3232 transient digitizers. The 3232 in 908-compatability mode is supported at this time. 

908 EPICS Record Fields

The record will not need any device support.  Its function is to hold information that can be used by an acquisition program or plotting program (probably on the host).  There will be  PV Links so that some of its fields can be loaded from other EPICS records.

	Field Description
	Field ID
	Field Type
	PP
	GDCT

Menu

	Description … and other “standard” record fields
	---
	---
	---
	---

	This field is for a database link to the VAL field of a record which reads CAMAC,  F0.A0.  This is the status register of the 908.  The link should be NPP since the CAMAC record will scan periodically.
	LMST
	IN_LINK
	N
	Y

	This field is for a database link to the VAL field of a record which reads CAMAC,  F0.A2.  It will provide the number of valid samples. 
	LMNV
	IN_LINK
	N
	Y

	This field should connect to a source which will provide the time of trigger,  relative to T(0).  This is typically linked to the VAL field of a 404 Timing Module “SUB” record.
	LTOT
	IN_LINK
	N
	Y

	This field is for a database link to the VAL field of a record which reads CAMAC,  F0.A1.  It will provide the number of post-trigger blocks (block=16 samples) which were taken for in pre-trigger mode.  This field is optional and is required only for 908’s in PreTrigger Mode.  Note that the Pre/Post Trigger status in MSTS disappears after an unload/readback, so post trigger samples must have been setup to be at least 16 (samples, 1 block) to inform the software that the data was taken in PreTrig mode.  This field is zero for post-trigger acquisition.
	LPTB
	IN_LINK
	N
	Y


	Same as LMST,  this field is optional an is required only when the internal sample clock is not used.  The record supplying the value should provide the sample period in seconds.
	LEXT
	IN_LINK
	N
	Y

	Value of the Master 908 Status word derived from LMST.
	MSTS
	LONG
	N
	N

	Value of the 908 Operating State derived from LMST
	OPST
	STRING
	N
	N

	Value of the 908 Operating Mode derived from LMST
	OPMD
	STRING
	N
	N

	Value of the 908 Input Voltage Range derived from LMST.  Note that the 3232 digitizer has no +/- 2.5 volt range.  If the indication is +/- 2.5 for an Aeon 3232 then that means it is actually a +/- 10 volt input range.
	INPR
	STRING
	N
	N

	Value of the Sampling Period derived from LMST,  or if external clock mode from EXCK.
	SPRD
	DOUBLE
	N
	N

	Inverse of SPRD.
	SRAT
	STRING
	N
	N

	Value of external sample period (in seconds) from LEXT.
	EXCK
	DOUBLE
	N
	N

	Value of the Number of Active Channels derived from LMST.
	NCHN
	SHORT
	N
	N

	Total Digitizer Memory derived from LMST
	MEMR
	LONG
	N
	N

	Value of the Master 908 Num. Valid Samples derived from LMNV.
	MNVS
	LONG
	N
	N

	Value of the Time of Trigger derived from LTOT.
	TOT
	DOUBLE
	N
	N

	Value of the Post Trigger Samples derived from LPTB, multiplied by 16 (16 samples per block).
	PTS
	LONG
	N
	N

	Read-In-Progress flag.  This field reserved for future use. 
	RIP
	SHORT
	Y
	N


	This is a specially-formatted string to inform plotting and acquisition software the CAMAC info needed to acquire the data.  The key characters are B, C, N, and CH.  The one or two character values must immediately follow the key characters,  and a space should separate the fields.
	KMAC
	STRING
	N
	Y

	This field is meant to indicate a method to convert the data into engineering values.  At the present time,  the only supported value is (1),  which indicates linear conversion using the form :

Y = YCF1*x2 + YCF2*x + YCF3
	YCVT
	SHORT
	N
	Y

	Conversion Factor 1 (note 1)
	YCF1
	DOUBLE
	N
	Y

	Conversion Factor 2 (note 1)
	YCF2
	DOUBLE
	N
	Y

	Conversion Factor 3 (note 1)
	YCF3
	DOUBLE
	N
	Y

	Time of First Sample which is calculated from PTS, SPRD, MNVS, and TOT.
	TOFS
	DOUBLE
	N
	N

	This is set to “908”, set in the .dbd file.
	RTYP
	STRING
	N
	N

	The version of the 908 record.  Set in the .dbd file.
	VERS
	STRING
	N
	N

	Same as MSTS. To link to 908 config record set.
	VAL
	LONG
	Y
	N

	For monitors.  Previous value of MNVS.
	PMNV
	
	
	

	For monitors.  Previous value of MSTS.
	PMST
	
	
	

	For monitors.  Previous value of EXCK.
	PECK
	
	
	

	For monitors.  Previous value of PTS.
	PPTS
	
	
	

	For monitors.  Previous value of RIP.
	PRIP
	
	
	

	For monitors.  Previous value of TOT.
	PTOT
	
	
	

	For monitors.  Previous value of TOFS.
	PTOF
	
	
	

	For monitors.  Previous value of OPMD.
	POPM
	
	
	

	For monitors.  Previous value of OPST.
	POPS
	
	
	

	For monitors.  Previous value of SPRD
	PSPR
	
	
	

	For monitors.  Previous value of SRAT.
	PSRA
	
	
	

	For monitors.  Previous value of NCHN.
	PNCH
	
	
	


Notes:

1)  The conversion is eng_value = YCF1(v2) + YCF2*v + YCF3.  v is the raw input voltage (e.g. 2.010 volts) into the front-panel of the digitizer.
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