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FrontEndEvent xevent = new FrontEndEvent(); /0id FrontEndEvent::[FromFileBinary(std::fstream shandle) {

= uintl6_t t_hits = 0;
. . handle.read((charx)&tag, sizeof(u
eventlist.push_back(event); . hondle. read }jj,,*)&ugd' |
. handle. ((charx)&bcid, sizeof(uintl6e_t));
; ~ =+ - _ —n _ . handle. ((charx)&t_hits, sizeof(uintl6_t));
BlnaFYD\bﬁE/\J_Cgt_T_g(c_(i - for (unsigned ii = @; ii < t_hlts, ii++) {
: FrontEndHit hit;
E handle.read((charx)&hit, sizeof(FrontEndHit));
* tag . this=>addHit(hit);
- 11id : '/
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Raw Data Converter debug

S5 —%4 : ITk telescope TLU=370 BIEIDFT—4 : KEKPreprodQ03 TLU=408

#### Event 500 ####
nHits in this event = 1
(link, ly ,name , ,col row, posX, posY,posZ,ntot,ntot2, vl, type)=(8, 2, ITkTelescope, 1, 267, 671, 13.325, 33.725, @, 7, 8, @8, ITkpixvl)

count: 1 at event LIID(666) BCID(666) TAG(D) HITS(Z)
count: at event 588 L1ID(666) BCID(666) TAG(1l) HITS(8)
count: event L1ID(666) BCID(666) TAG(2) HITS(8)
count: event L1ID(666) BCID(666) TAG(3) HITS(8)
count: event L1ID(666) BCID(666) TAG(4) HITS(8)
count: event L1ID(666) BCID(666) TAG(S) HITS(8)
count: event L1ID(666) BCID(666) TAG(6) HITS(8)
count: event L1ID(666) BCID(666) TAG(7) HITS(8)
count: event L1ID(666) BCID(666) TAG(8) HITS(8)

#### Event 332 ####
nHits in this event = 2
(link, ly ,name ,RJ,col,row,posX,posY,posZ,ntot,ntot2, lvl,type)=(2, 3, KEKPreprodQ83, 3, 648, 256, 32.175, 12.775, @, 7, @, 8, ITkpixvl)
(link, ly ,name ,RJ,col,row,posX,posY,posZ,ntot,ntot2,lvl,type)=(2, 3, KEKPreprodQ@3, 3, 648, 257, 32.175, 12.825, @, 7, @, 8, ITkpixvl)
count: event 332 L1ID(666) BCID(666) TAG(8) HITS(4)
count: event 332 L1ID(666) BCID(666) TAG(1) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(2) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(3) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(4) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(5) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(6) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(7) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(8) HITS(8)

oSNV & WN =
GOSN A WN

count: event L1ID(666) BCID(666) TAG(9) HITS(8)

count: event L1ID(666) BCID(666) TAG(18) HITS(8)
count: event L1ID(666) BCID(666) TAG(11) HITS(8)
count: event L1ID(666) BCID(666) TAG(12) HITS(8)
count: event L1ID(666) BCID(666) TAG(13) HITS(8)
count: event L1ID(666) BCID(666) TAG(14) HITS(8)

count: event 332 L1ID(666) BCID(666) TAG(9) HITS(@)
count: event 332 L1ID(666) BCID(666) TAG(18) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(11) HITS(@)
count: event 332 L1ID(666) BCID(666) TAG(12) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(13) HITS(2)

count: event 332 L1ID(666) BCID(666) TAG(14) HITS(2)
count: event 332 L1ID(666) BCID(666) TAG(15) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(16) HITS(@)
count: event 332 L1ID(666) BCID(666) TAG(17) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(18) HITS(@)
count: event 332 L1ID(666) BCID(666) TAG(19) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(28) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(21) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(22) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(23) HITS(@)
count: event 332 L1ID(666) BCID(666) TAG(24) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(25) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(26) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(27) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(28) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(29) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(38) HITS(8)
count: event 332 L1ID(666) BCID(666) TAG(31) HITS(8)

count: event L1ID(666) BCID(666) TAG(15) HITS(@)
count: event L1ID(666) BCID(666) TAG(16) HITS(2)
count: event L1ID(666) BCID(666) TAG(17) HITS(8)
count: event L1ID(666) BCID(666) TAG(18) HITS(8)
count: event L1ID(666) BCID(666) TAG(19) HITS(8)
count: event L1ID(666) BCID(666) TAG(28) HITS(8)
count: event L1ID(666) BCID(666) TAG(21) HITS(8)
count: event L1ID(666) BCID(666) TAG(22) HITS(8)
count: event L1ID(666) BCID(666) TAG(23) HITS(8)
count: event L1ID(666) BCID(666) TAG(24) HITS(8)
count: event L1ID(666) BCID(666) TAG(25) HITS(8)
count: event L1ID(666) BCID(666) TAG(26) HITS(8)
count: event L1ID(666) BCID(666) TAG(27) HITS(8)
count: event L1ID(666) BCID(666) TAG(28) HITS(8)
count: event L1ID(666) BCID(666) TAG(29) HITS(8)
count: event L1ID(666) BCID(666) TAG(38) HITS(8)
count: event L1ID(666) BCID(666) TAG(31) HITS(8)
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RawDataConverter/YarrPCl/src/EventData.cxx

d FrontEndEvent: M(<td :fstream &handle) {

16_t t_hits = 0;

The RD53C data output consists of tagged events, which enables the readout to automatically
recover from transmission errors without any action from the DAQ. While tagged data would permit
event building to be performed off chip if desired, RD53C builds events on-chip, such that a full
event is output before sending any data for the next event. The characteristics of the physical data
output ports are described in Sec. 10.1. The transmission protocol used is a subset of the Aurora

handle.read((charx)&tag, sizeof(uint32_t));
handle.read( (charx)&l1id, sizeof(uintl6_t));
handle.read((charx)&bcid, sizeof(uintl6_t));
handle.read((charx)&t_hits, sizeof(uintl6_t));

64b66b protocol [3], as detailed in Sec. 10.2. This provides industry standard frame alignment, DC
balance and multi-lane serial transmission suitable for high speed data, but does not define the data
content. The Aurora protocol can be thought of as a “wrapper” placed around the RD53C data.
Before the Aurora wrapper, the hit data are packaged in streams, not fixed frames. A stream is a
self-contained, variable length data container beginning with a tag (8 bits) and followed by a mix of

hit data and possibly other tags (called internal tags, which are 11 bits). Streams and their contents

are described in Sec. 10.3 to 10.9. This variable length format is approximately 25% more efficient
(fewer bits per hit) than the fixed frame format previously used in RD53A.

RD53C manual

for (unsigned ii = @; ii < t_hits; ii++)
FrontEndHit hit;
handle.read((charx)&hit, sizeof(FrontEndHit));
“‘t->addH1t(h1t)
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