CSC ROD Input Data Format (Sparsified Data)

Option A. two sanples per sanple word (preferred):

1011 10mMv MW 0000 BBBB BBBB TTTT TTTT /1 |eader word

1000 0000 0000 0000 0000 OOLL Cccc ccce /] channel word

01021 @il rrEr 1rrrr 0101 jjJdJd Jiiyl Jiil /] sanple word

1110 SSSS SSSS SSSS SSSS SSSS SSSS SSSS /1 status/summary word(s)
0000 0000 0000 0000 0000 0000 0000 0000 /] trailer words

0000 0000 0000 0000 0000 0000 0000 0000

data rate per chanber: ch prec ch tran

=100 kHz * ( 4 word + ( 1.44 hits * (1 + 5*4/2 + 1 + 1*4/2) word/hit) )
=2.4 MWNs

= 77 Md/s

transverse-only data rate:

100 kHz * ( 4 word + ( 1.44 hits * (
0.8 MNs

27 Mo/s

Option B

Three sanpl es per sanple word

1 + 1*4/2) word/hit) )

1011 10MM MMWM 0000

1000 0000 0000 0000
orrr rrrr rerr J3aad

11SS SSSS SSSS SSSS
0000 0000 0000 0000
0000 0000 0000 0000

BBBB BBBB TTTT TTTT /! 1 eader word
0000 OOLL cccc ccce // channel word
JJJJ JIKK KKKK KKKK // sanple word
SSSS SSSS SSSS SSSS /1

0000 0000 0000 0000 [/ trailer words

0000 0000 0000 0000

stat us/sumary word(s)

data rate per chanber: ch

1.8 MNVs
59 M/ s

ransverse-only data rate:

100 kHz * ( 4 word + ( 1.44 hits * (
0.7 MN's

24 Mo/'s

i

prec

100 kHz * ( 4 word + ( 1.44 hits * (1 + 5*4/3 +

ch t

ran

1 + 1*4/3) word/hit) )

A\ ni ng: quanti zation

1 + 1*4/3) word/hit) )

AVMrni ng: quanti zation

M = nodul e (chanber) nunber (32 CSC chanbers/endcap x 2 endcaps)
B = bunch crossing nunber LSB' s (see note 1)

T = L1 trigger nunber LSB' s

L = | ayer

C = channel (strip nunber)

I, J, K = 10-bit ADC sanples (0x000 or Ox3ff if no sanple)

i, j, k =tw MsB's if 12-bit ADC values are transmitted

S = status/sunmary/ check bits, format to be determ ned
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assunptions for the data rate cal cul ati ons:
trigger rate 100 kHz
hit rate 1.44 hit per trigger per chanber
precision cluster wdth 5 strips per hit
transverse cluster width 3 strips per hit
time sanples read out 4 sanples per strip

Notes for CSC ROD Input Data Format

1. Bunch crossing note: there are >= 3564 bunches in one orbit. Twelve bits
woul d be required to uniquely identify each bunch crossing in an orbit. Only the
ei ght bunch crossing LSB's are included in the | eader, though the four zero bits
precedi ng the bunch crossing LSB's may be used for bunch crossing MSB s sone
day.

2. The channel word is sent only for the first channel in a cluster. ADC
sanpl es proceed continuously until all sanples for the cluster are output.
Basically, for each event:

/1 output |eader word
for ( each cluster ) {
/1 output channel word
for ( ¢ = FirstChannel InC uster; ¢ <= LastChannelInCuster; ++ c ) {
for (t =0; t < TineSanples; ++t ) {

/1 output sanple for channel ¢ and time t. "output" here neans pl ace
/1 the ADC value in the next slot in a sanple word
}
/1 fill remaining sanples of current word with 0x000 or full scale or ?

}

/1 output status/summary word(s)
/] output trailer word

3. TimeSanples is a constant that is to be determ ned. The restrictions on
Ti meSanpl es are:

for three-sanpl e-per-word format: Ti meSanpl es >= 3
for t wo- sanpl e- per-word fornmat: Ti meSanpl es >= 2
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