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= developed for the CMS tracker @ LHC
= Preamplifier

= Shaper

=  Analog Pipeline

= ~40Msps, T K32sampleD/N\y T 7 1) 24
» | eventDHfFsample Z i/ 5 L THEEevent/ Ny

27Tk
= 128:1 AMUX 57.8 mm

A

v

65 mm

SRS-ATCA i PC

TRK APV

Bottleneck!

Spartan6 LX16  Virtex6 LX240T

FHll > R 7 LB =2023@RCNP

SRSATCA
= Digitizer
=  FPGA: Virtex-6 x2
= 24 APV chips/FPGA (=24 APV/SRS)
= ADC, zero suppress, event build

= DAQPCADRY FT—IBKRFILRYY

7



FFENE




2 sec

DAQEEARE : T—R2/N\vI7 )T

= |IGbEERED 1= E L \busyHiFe4E 5.2 sec, one spill cycle

< »
<« »

= EEEITHDBEEME | eventdd = Y ~800 us

" FPGALTREFETE DeventZtBZ 5 & leventEIZ ZDEKE S Dbusy

= S>TF—3N\Y T 7 TIZ& BbusyHlRE FPGA
» EVaA—I)LLTHRETE %eventld

= Busy length: ~800us(network) -> ~100 us(data processing)
= J-PARCO E—.L[&5.2sec cycle, 2.0sec onMD R EJL
= Spill off HLEREITHEZ DD TT— A EETTREE £ 1#§/0

FPGA

Spartan6 LX16  Virtex6 LX2401 tnigger, clock, busy

= SRS-ATCA(Digitizer) [Z[£DDR3 RAM slot Y
= BEDIAZSYIL IV TIEKER
= —>RAMZ{HEA LDAQMIEZWET S 1-5HDFWEIH

DDR3 RAM slots

FHll > R 7 LB =2023@RCNP 9



SRS-ATCA (Digitizer) 7 O

W RIAE

: SEIOFRAER S

Trigger | SRS-ATCA
Timestam
e\I/I:nt numpber F PGA TDC, local Time stamp, ... GbE
12 bits Trigger tag
. e tach Event
; : J\ Memory Builder —L
: . TH Zero Interface °
APV \( I ” =] Suppress = | GbE
X 24 B unic Zero suppress N ||
/u 5 FIFO Module x8 / 4 4
even
X 24 A
Analogue Event buffering / RIZR?’
Deadtime: 0~80 us/event / .M
~1Gbl/s

Bandwidth: ~10Gb/s
~80 us/event

Zero suppress process

~80 us/event
~27 us/(8 APV) x 3 times

write: ~6Gbl/s
Read: ~1.5Gb/s

~160 us/event (w/o zero suppress)

~1.5Gb/s -> ~6Gbl/s

BEROR LRy I DE=-h@EAH LERER> TLEN =85 %

Bl R 7 LB R2023@RCNP Zero suppress module 5 A 5l [ZFRAH L THEE L

Bottleneck!
500~1500 us/event

|10



2023/6 E—L45 A4 LTOMRESE : A&

2023/6) E—L 45 4 L THERESE(
=RLNATAM)H—TOTF—2IEF
= E—LAALDEHEEN--ODYEBFN)HA—TOT—2WMEBLL

GEM Tracker DAQ %7

= w/ or w/o RAM buffering
= SEOBREAFEOHY/EL

= APV sample: 18(sampling clk: 31.25MHz) or 24(41.66MHz)
= Analog buffer deadtime: ~18 us or ~ 54 us
" Trigger® Y a—JLAY b1 H—HIZ30 usDbusy
= Data lengthM;EWNZ &k HFE L HAFF

= Trigger request rate :~8k/spill(~4kHz) or ~4k/spill(~2kHz)
= ~8Kk/spill T b H—4R. MI5ILNT~4k/spill & &R

FHll > R 7 LB =2023@RCNP

Apv analog data buffering

18 samples Send data to subsequent module

~1 8 us
Tr'lgger Trlgger

0/32 Pt 1g/3 14/32 0 32/32
24 samples
~54 94 us
Trlgger T"'gge'”
t
0/32 2Pt 24/32 8/32 o 32/32




2023/6 E—L % 4 L TOHERESE(H

= Busy time, DAQ hZFEHE DAQ*NZE (=acc./req.) /spill
= DAQZNE : 2~3{F 0.9:: 24sample wibuffering
= RAM bufferingD xh R % R o.si—: |8sample
= 31%—82%@2kHz request 07k
0.6; w/o
05— .
FUH—=UYHITREF | DAQHIE DAQHE e buffering
L—F wlo w/ buffering A
buffering &
0.2?
~2kHz (~4000 req/spill) 31% 82% o
~4kHz (~8000 req/spill) 16% 46% R R R R R (VRS R o R 00
_ Trigger request/spill
24 sample data THDFHE

FHll > R 7 LB =2023@RCNP | 2



Different run
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SAMIDARE BOARD
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