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Software tasks
. person  |[Statuss

QA with ladders at barrels Genki, Misaki Testing ladder with actual

[Assembly] Bias/LV system. Using Win7
DAQ

Unpacker Joseph, Milan, Cheng-Wei, Wei  Need to define INTT rawdata
with Raul and Martin’s help.

Online monitor Milan, Joseph, Cheng-Wei, Wei Plots for monitoring INTT status
are listed and started coding

INTT Event Display Runa

Expert GUI for sSPHENIX Hikaru

Standalone DAQ with FELIX ltaru, Need Martin and Raul’s help

LV/Bias GUI Wei-che, Maki, Mai, Maya CUI based control, move to GUI

Temperature monitor Mai

Offline code (rawhit and I/F)

Geometry calibration — millepede Yumika Not started yet.s

Cosmic ray data analysis Yumika See her talk

Noise study Yuka



Data Flow for INTT clustering in real data

Event-Gen

Real data - Basic software
heeded
PRDF

(32bit vvord Unpacker
(iValue()) for INTT

RawData 2. RawData structure

Hit Ch, ADC,
Chip, Ladd. 3. Address

. conversion from
~~~~~~~~ hardware ch. to
reco-software ch.

Ghit (PHG4Hit)

Trkrhit
(hits on local
coor.)

Calib. path

Dead&Hot

Geometry

< Tracking

Millepede-I
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Status

« Unpacker
« Need to define INTT rawdata with Raul and Martin’s help.

A meeting is scheduled on Wed. 4:00pm to discuss about the raw data format
and FELIX readout status

« INTT RawData

« INTT internal module to keep ch-by-ch hit information
 Not defined yet.

e Address Module

« Convert hardware ch. To offline software ch.

e Joseph is working on to compile the information from both hardware side and
offline software side



Online monitoring

 Thanks, Milan, Joseph, ChengWei, Wei for gathering information about
FVTX and CMS SSD.

Monitoring items are listed
« Hardware status monitoring (hit multiplicity, ADC, FED error, etc)
Advanced status monitoring using reco-information (#cluster, #cluster w/ track)

Milan’s slide QﬂgngWel S Sllde
Summary 1oLl | " |

Draw_adc_overall (0) "

Overall - adc value
(avg value from stats box) °

=
Draw_adc_overall (5) .
Overall - adc value
(energy weighted method) |

Milan,s Slide (bin 2nd ~ bin 6th)

Chip/Channel monitoring

«+ The fraction of modules which do not

pass the Quahty Test Run#lii Nevt:19111 Dut.:MonJun210:45:|420|B
Good Low hit rate Disabled
* Legend: ; iolic &= Draw_adc_overall (1) | »
green : status = [95-100]% - GOOD  Hit multiplicity per event for each ladder —ade_
: status = [85-95]% - (probably) BAD ¢ Condition: good, low, disabled
red : status = [0-85]% - BAD

Overall - mean chan

. (avg value from stats box)
white : not read out :

Milan Stojanovic, INTT Meeting

APV
The Subdetector Map, filled with a color code depending

on the outcome of Quality Tests.

*Green Good

*White Missing

*Dark Red FED Errors.

*Pink Too high (or too low) number of Clusters

e —— 8
Run# 459343 Nevt:19111 Date:Mon Jun 27 06:45:14 2016

*Orange Too high (or too low) number of Digis * Hit multiplicity for each channel
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INTT Event Display

« INTT event display is under
development to see INTT hits
event-by-event basis for QA
purpose.

« ED consists of 2 parts

e Cluster position from offline reco.
. Dti)splay INTT ladders and hits as \ /
above.

« Ladders are displayed via TGeo \

« Now gathering information to
access Cluster info in reco code.
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1008 DAQ Confguration

INTT DAQ with FELIX

Cernlib

« Standalone DAQ with FELIX FeI.x.
« FELIX readout |
« Data format is not defined yet e =
« |taru consider a setup of FELIX DAQ at 510 Si-Lab SeIver %

maki@DESKTOP-NFJ2CLG: /mnt/c/snmp$ python3 main.py

. - oK
LV/Bias control pp N
« CUl command prepared by Maki, WeiChe GetCrate -> Get crate status: on/off

« Mai just joined to the team EERERSE S TR RN E

« GUI develo oment starte d by Mai, Maya Perl ~/power/FVTX_Dist_weiche_stable.pl on/off/enable/disable north.

These are two parameters need to deliver to script

ttpower:~$% perl ./power/FVTX Dist weiche.pl on north

« Expert GUI Yo

« Hikaru made nice progress on Expert GUI. //"“‘\\\
« GUI shows all the register values. These are also // ///’\\\\ \\
saved in DB " " \' "
e See his talk é Q\ } 5

« Readback from ladder is not successful \ N~ /
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'ssue on readback from ladders

« Readback from ladders with bus-extender is not

successtul
» Readback w/o bus extender is successful AT AR
- wid o | Ret
e This issue was found some time ago and | s s e
investigated what actually happen and why the > ovgcul [ 5] 15 Re
readback didn’t work. = RV e [ S
4 DACO | e8| 16 Rai
SR T[T | e
» Actual symptoms s oa2 | W 60 e

« Readback data from ladder is 8 bit-word.

« Readback data w/ BEX show 7bit correctly but missing
MSB which comes last.



Checking signal by scope

Setup
Darkbox \
Wi
Full Ladder ICB l'l'l;:?ﬁ::: : Fiber
ST T X ¢ .u'""" =

T .] =

| e ek e

sz !
) " ,i"‘=. ."“' i f""',. iE

o [ { :{u,,f ?'k '_fh ;:';ﬂ-,rélwmr.awsr\r.&m-'.':\,-ah-;w-ﬂm-riwmu-tn;m»:a:u:-guwm'-!-s'
AP, Th S b Vi ; : j

LI SC_IN (send comman
T O — SC_OUTp (Readbac
SC_OUTn
Diff(SC_OUT)

Readback on FEM

SC_OUT@FEM
SC_IN: 10101011 Readback is little endian SC_||\| — SC_OUT at ICB
SC_OUT: 11010101 (agree w/ SC_IN) 1 bit missing at FEM
SC_OUT@FEM : 11101010 (different.1 last bit missing) — The problem can happen
GUI : 87 (01010111) at ROC
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Summary of the readback data

GUI SC OUT(ICB) | SC_ OUT(FEM) |GuUI
INPUT ReadBack

171 (10101011)
170 (10101010)
172 (10101100)
173 (10101101)
174 (10101110)
138 (10001000)
122 (01111010)
20 (00010100)
40 (00101000)
25 (00011001)
30 (00011110)
35 (00100011)

All the data shows INPUT=Readback at ICB but different at FEM w/. 1 bit shift.

2022/8/16

11010101
01010101
00110101
10110101
01110101
01010001
01011110
00101000
00010100
10011000
01111000
11000100

11101010
00101010
00011010
11011010
00111010
00101000
00101111
00010100
00001010
11001100
00111100
11100010

(87)
(84)
(88)
(91)
(92)
(20)
(244)
(40)
(80)
(51)
(60)
(71)

87 (01010111)
84 (01010100)
0
91
92
20 (00010100)
244 (11110100)
40 (00101000)
80
51
60
71
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A possible explanation on this issue

BCO@ROC

w/0 BEX Jl 1
A1y

« \With bus-extender, the data timing is delayed ~20ns. The

w/ BEX

FPHX

BCO_CLK

SCO_OUT

i

o o1
-

delay can cause the 1 bit shift issue.

2022/8/16

.
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Proposal of updating SC FPGA on ROC

Readback module (Status_serial_output)
elsif falling_edze(BCO_CLK) then

--Create an FFHY send command trizzer, and upon this trigzer start a counter which will
-~tell us when to extract the status word from the FPHX ST |ine:
SEND_COMMAMD BUF <= SEND_COMMAMD:

SEND_COMMAND 2BUF <= SEND_COMMAND BUF;

SEND_COMMAND TRIG <= SEND COMMAND BUF and (not SEND_COMMAND 2BUF)

it SEND EEME%NDJRIG 17 then After sending the command, the readback data is

end if; received with a fixed delay (24-32 clocks, 8bits)

--Ater 24 clocks, read the 8-bit FPHX status word:
it ADDR = “070010° then

RESDDRTA_FPHR == 1 AP bl |
erd if; I ' :
if ADDR = "0110107 then ossible solution
EE.{'«D D.ﬂ.g.ﬂ. FPHX <= "07; . De|ay 1 clock
<=
erd if; « Simple but not good for w/ BEX
it (READ DATA FPHX = "1°) then
%yﬁ?fﬂﬁf?;SB—FRUM—FPHH—'“’ - take 9 bit data instead of 8 bits.
else . .
STATUS. DATA <= 0° First 8bits are good for BEX,
CS PATA <= "0 e Last 8bits are good for BEX

« | would like to test this solution using a ROC for play
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Summary

« Software development is on going
e Online monitoring, LV/HV monitor, Expert GUI are in good shape
« Other projects just started.

« Readback issue
« 1 bit missing
| plan to play with a ROC
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Readbackiz = D R V) FFHE]
SEX

Full Ladder 5

BEX® ) ©  86.9ns BEX7Z: L ¢ 67.5ns

Al160mv

"_ _— i —— P P . i , |
@ 200V @ 1.00V 2 2.50GS/s @ 7 [2? 88 2021) 2.50G5/s & - 2887 202

Ops 10k points  1.40V _,IJ__16:3I:36

»v2.36280Ms 10k points 1.24 V J[17:32:58 |

- FFfEZ :© 86.9-67.5=19.4ns @ 130cm BEX
» 130cm DFETH A HHE ¢ 13ns (20cm/1ns T HE)
2022’/8/%6COODEEE U T *LT L\ Z|y—|—:60%/% %I%T%o!aborahon meeting 15



ROC_Slow control top

OUTclkp/n(200MHz) .
BCOclkp/n BCOclkp/n(10MHz) :

CLK_START_SC_p/n

FPHX % il i
_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_’,
DATA_IN_FO[8:0] DATA_SC 31 (SDIN, SELK, SCS, ONOFF) TP 4]
COMMAND OUTI/:0 TPEIR DMUXHH 4 ENABLE PUL

WEDGE_ADDR[7:0]

vV VV

CS SC decode_calib_ RU=slei=lply Set pulser_ BERER
control MLSER
EMPTY ROC_slowControl ________________________________________________1}_() _______ !
SYNC| OK Lo oS T TTTTTTTTmTmm e e e e |
to DATA_FPGA :
A 1
— > N | | :
AMPL[9:0] .
DO _CALIB "
=)
LO
=
o
=
<C
DATA_OUT_FO[13:0]
SC_FROM_FPHX p status_serial_output - - >

16

INTS-Bortfvarg

TX_CLK

/m81%o0/8/16




Sensor + Readout Schematics

Readout Chip (FPHX)

h—l—
Analog e

ADC

Comparators

V b | as / [Prograrnmal:le
—_— parameters /\
y\HT\ et T‘H\L
H- b

[T

Vth0 -_>_

Vth1 _>

V7
] 1 1
1L I
3
/ /4 Integrator Shaper

Vth7

Discriminator
Output (ADCO)

(ADC1)

(ADCT)

R

Digital data

P

rocessing

ROC

FEM

Test Pulse /\: :

« Performance is studied using:

« Charged particle by beam test, cosmic ray and Rl sources

« Test pulse for Readout electronics
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e

AEDty b7y

CCC

4 & ®®

BEX ICB oy MM
U

I I

1.00¥
B 200mv

2022/8/16

« AJJ 10101011

BCO(10MHz)

SC_OUTp e 74 11010101

SC_OUTn L \
Diff(SC_OUT) e ‘¥R L CCTK %,

Follb L] 2 — c ANEHIN—HLT
o | v i e el | L3,

2.50G5/s @ 7 |27 88 2021

Lii++1.440000s 10K |points 960mV 115:02:56
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SC_IN
SC_OUTp
SC OUTn AN
Diff(SC_OUT) |na—

SC_ OUT@FEN

_50GS/s 7 )27 8§ 2021]
@& 5 HZ? 88 202 p) 1 {

1.24 V J|16:18:00 )

1.24 V )115:49:43

« SC_IN: 10101010

« SC_IN: 173
. SC_OUT: 01010101 (SC_INI=—Z%) . S0 0UT: 10110101 (SC_INI=—%&)
+ SC_OUTGFEM : 00101010 . SC_OUTGFEM : 11011010

e (S, 1IEY FThI+FRIDE Y HED)

T GBS, 1€y FPAHBIOE Y FAES
. GUI:84 (00101010) (5. 1EY FFR+RHDE Y ~HES)

GUI:91 (00101010)
FHELT—2D1Ey FEE, 28y FEELDBHREL

2022/8/16 INTT software at INEF collaboration meetin

23



V) 2D IRIEK

e ROCET. FPHXT — X O{ELHK
« (BEEAEW?2 =0, ) T—4MEBN. ZEXAIVIATNTLESD
e AR IC (17 By 7 ELINS

G EA L IR NS
¢« NRAIJRT Vv RZ2FELT-EZICEE 5,
e JUTHRFEMARE) AEREE IEEZITW,
« ReadbackiFFEDEN +74 £ V) AR & H#ER
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