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® CS-Pad

Namespace CsPad

class CsPadDigitalPotsCfg
class CsPadReadOnlyCfg
class CsPadGainMapCfg
class ConfigV1QuadReg
class Configvl

class Configv2
ElementHeader
ElementV1

ElementV2
Elementlterator
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CS-Pad

Cornell-SLAC Pixel Array Detector

CsPad geometry, as described in Elementlterator.hh

/1 Each "Element" represents one quadrant of a conplete detector
/1 and they are arranged as follows (viewed from upstream:
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/1 Each "Element" is conposed of 8 "Section"s arranged as foll ows:
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/1 The layout of each successive quadrant is rotated 90 degrees cl ockw se

/1 with respect to the previous quadrant.

/1

/1 Each "Section" is conposed of 2*194 rows by 185 columms with the follow ng
/1 orientations (for quadrant 0):

/1 Sections 0,1: row index increases frombottomto top, columm index increases fromleft to right
/1 Sections 2,3: row index increases fromleft to right, colum index increases fromtop to bottom
/1 Sections 4,5: row index increases fromtop to bottom columm index increases fromright to left
I Sections 6,7: row index increases fromleft to right, colum index increases fromtop to bottom

/1 Again, the orientations of the Sections for quadrant 1 are rotated 90 degrees clockwi se
/1 and so on for each successive quadrant.
/1

Here's a picture showing the approximate position and alignment of the sections in the CSPAD detector image. The value of each pixel is set to increase
with increasing row and column number, so the blue corners are (row 0,column 0) in the section array.

Namespace CsPad

Enumerations



enum {
enum {

enum {
enum RunMbdes {

enum Dat aMbdes {

MaxQuadsPer Sensor = 4, ASI CsPer Quad = 16 }

RowsPer Bank = 26, Ful | BanksPer ASI C = 7, BanksPerASIC = 8,

Col umsPer ASI C = 185, MaxRowsPerASIC = 194 }

Pot sPer Quad = 80, TwoByTwosPer Quad = 4 }

NoRunni ng, RunBut Drop, RunAndSendToRCE, RunAndSendTri ggeredByTTL,
Ext er nal Tri gger SendToRCE, External Tri gger Drop, Nunber O Runhbdes }
normal = 0, shiftTest = 1, testData = 2, reserved = 3 }

class CsPadDigitalPotsCfg

Public Member Functions

/1 Constructor
CsPadDi gi tal PotsCfg ()
uint8_t value (unsigned i) const

Public Attributes

uint8_t pots [ Pot sPer Quad]

class CsPadReadOnlyCfg

Public Member Functions

/1 Constructor

CsPadReadOnl yCf g ()

Public Attributes

uint32_t
uint32_t

shi ft Test
versi on

class CsPadGainMapCfg

Public Types

typedef uint16_t

Public Member Functions

/1 Constructor

Gai nvap [ Col umsPer ASI C] [ MaxRows Per ASI C]

CsPadGai nMapCfg ()

GainMap * map ()
const GainMap * map () const

Public Attributes



Gai nMap

_gai nMap

class ConfigV1lQuadReg

Public Member Functions

/1 Constructors

Confi gvVlQuadReg ()

Confi gvVlQuadReg (ui

const uint32_t *
const uint32_t *
uint32_t
uint32_t
uint32_t
ui nt 32_t
uint32_t
uint32_t
ui nt 32_t
uint32_t
uint32_t
uint32_t

Pds: :
Pds: :
Pds: :

const

CsPad: :
CsPad: :
CsPad: :

nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t

shiftSelect[],
edgeSel ect[],
readd kSet,
readd kHol d,
dat aMbde,

pr st Sel ,
acqDel ay,
intTine,

di gDel ay,

anpl dl e,
injTotal,
rowCol Shi ft Per)

ui
ui
ui
ui
ui
ui
ui
ui
ui
ui
ui

shiftSel ect () const
edgeSel ect () const

readCd kSet () const

readd kHol d () const

dat aMbde () const

prstSel () const

acqDel ay () const

intTime () const

di gDel ay () const

anmpldle () const

injTotal () const

rowCol ShiftPer () const

CsPadReadOnl yCfg & ro ()
CsPadReadOnl yCfg & ro ()
CsPadDi gital PotsCfg & dp ()

const

Pds: :
Pds: :
Pds: :
Pds: :
Pds: :

CsPad: :
CsPad: :
CsPad:
CsPad: :
CsPad:

const
const

const

class ConfigV1l

Public Member Functions

CsPadDi gi tal PotsCfg & dp () const
CsPadGi nMapCf g *
: CsPadGai nMapCf g *
CsPadReadOnl yCfg * readOnly ()

: CsPadReadOnl yCfg * readOnly () const

gm ()
gm () const



/1 Constructors
ConfigVl ()
Confi gVl (ui

Confi gvVlQuadReg *
const ConfigVlQuadReg *

ui nt 32_t
uint32_t
ui nt 32_t
uint32_t
uint32_t
uint32_t
uint32_t
uint32_t
ui nt 32_t
uint32_t
uint32_t
uint32_t
uint32_t

u
u
u
u
u
u
u
u
u

*

nt32_t
nt32_t
nt 32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t
nt32_t

runbDel ay,

event Code,

i nacti veRunhWbde,
act i veRunMbde,

t est Dat al ndex,
payl oadPer Quad,
badAsi cMaskO,
badAsi cMask1,
Asi cMask,
quadMask)

quads ()
quads () const
tdi () const
quadMask () const
runDel ay () const
event Code () const
i nacti veRunMbde () const
activeRunMbde () const
payl oadSi ze () const
badAsi cMask0 () const
badAsi cMaskl () const
asi cvask () const
numAsi csRead () const
concentratorVersion () const
concentr at or Ver si onAddr ()

Static Public Member Functions

static const int

Static Public Attributes

static const int

class Configv2

Public Member Functions

version ()

Version = 1



/1 Constructors
ConfigV2 ()
ConfigV2 (uint32_t

uint32_t
ui nt 32_t
uint32_t
uint32_t
ui nt 32_t
uint32_t
ui nt 32_t
uint32_t
uint32_t

Confi gvVlQuadReg *

runbDel ay,

event Code

i nacti veRunhWbde,
acti veRunMbde

t est Dat al ndex,
payl oadPer Quad,
badAsi cMaskO
badAsi cMask1,
Asi cMask,
quadMask,

quads ()

const ConfigVlQuadReg * quads (

ui nt 32_t
uint32_t

tdi () const
quadMask () const

uint32_t

) const

uint32_t roi Mask (int iq) const
ui nt 32_t runDel ay () const

uint32_t
uint32_t
uint32_t
uint32_t
ui nt 32_t
uint32_t
uint32_t
uint32_t
uint32_t
uint32_t *

event Code () const

i nacti veRunMbde () const

activeRunMbde () const
payl oadSi ze () const
badAsi cMaskO () const
badAsi cMaskl () const
asi cMask () const
numisi csRead () const
concentratorVersion ()

const

concent r at or Ver si onAddr ()

Static Public Member Functions

static const int

Static Public Attributes

static const int

ElementHeader

Public Member Functions

/1 Constructors
El emrent Header ()

version ()

Version = 2

/1 "unsigned" is shorthand for "unsigned int"
virtual _channel () const

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

| ane () const

tid () const
acq_count () const
op_code () const
quad () const
seqg_count () const
ticks () const
fiducials () const
sb_tenp (unsigned i)
frane_type () const

const

roi Mask)



ElementV1

Inherits from ElementHeader.

Public Types

Version = 1
enum { Version =1}

Public Member Functions

/] Constructors
El enent V1 ()
const uintl6_t *

const uintl6_t *
const ElementVl *

ElementV2

Inherits from ElementHeader.

Public Types

Version = 2
enum { Version = 2}

Public Member Functions

/] Constructors
El enent V2 ()

Elementlterator

Iterates through Elements.

Public Types
class Section {
public:
h

Public Member Functions

El ementlterator();

data () const
pi xel (unsigned asic, unsigned col um,
next (const ConfigVl & const

uint16_t pi xel [ Col umsPer ASI C] [ 2* MaxRowsPer ASI C] ;

El ement | t erat or (const ConfigV1l&, const Xtc&);
El ement | terat or (const ConfigV2& const Xtc&);

/1 lterate to the next El ement/quadrant (0..3)
const El ement Header* next();

/] lterate to the next Section (0..7) within the current quadrant
const Section* next(unsigned& sectionlD);

unsi gned row) const
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