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Pre-Installation Goals (3

Final Goal: identify 36 sets of good FST module & purple cable &

gray cable and mount modules & purple cables to the support
structure.

® (Check routing and length of purple cable and soft cooling tube.

e Check possible leakage of cooling system especially on the joint
of the cooling tube.

e Decide mounting order based on the dummy module practice.

e Finalize slow control and online monitoring.

e RO test of all FST modules.
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Pre-Installation Plan
“suose | Eome | pesonel | saun

Task

Purple Cable
Routing Check

Cooling Line Check

Cooling Slow
Control Update

Setup RO System

Mounting Practice with
Dummy Modules*

Support Structure
Test**

Mount One Module and
RO Test

Mount Six Modules and
RO Test

Run Cooling System
with Modules

Mount Remaining
Modules and RO Test

RO Test Backup
Modules and Cables

04/12/2021

04/12/2021

04/12/2021

04/19/2021

04/12/2021

04/26/2021

05/10/2021

05/17/2021

05/24/2021

06/01/2021

07/20/2021

* Decide mounting orders.
** See Rahul’s Talk.

04/26/2021

04/23/2021

04/23/2021

05/09/2021

04/23/2021

05/09/2021

05/09/2021

05/16/2021

05/23/2021

07/19/2021

07/19/2021

08/30/2021

Rahul, Felix, Mike,
Flemming, Yu, Prithwish, Xu

Rahul, Felix, Mike, Bill,
Flemming, Yu, Prithwish, Xu

Yu, Prithwish, Xu

Xu, Mike, Yu, Prithwish

Xu, Yu, Prithwish

Rahul, Bob, Mike, Xu

Xu, Yu, Prithwish

Xu, Yu, Prithwish

Xu, Zhenyu, Gavin, Yu,
Prithwish, Bill

Xu, Zhenyu, Gavin, Yu,
Prithwish

Xu, Zhenyu, Gavin, Yu,
Prithwish
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Done
Done
In Progress
Done
In Progress
Next Up
Not Started
Not Started
Not Started
Not Started

Not Started
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Required Equipments (@3

Setup RO System: 1 MPOD Crate (/) + 3ISEG (v') + 1ARC (/) + 3ARM(V) +
3ABC(V)

Mount 1 FST Module and RO Test: 1 FST Module (¢/) + 1 purple cable (¢/) + 1 PPB
(V) + 1 gray cable(¢”) + light cover (X)

Mount 6 FST Modules and RO Test: 6 FST Module (¢) + 6 purple cable (3) + 6 PPB
(V) + 6 gray cable(v) + light cover (X)

Run Cooling System with FST Modules: Cooling System(¢) + Soft Cooling Tube (X)

Mount 36 FST Modules and RO Test: 36 FST Module(30) + 36 purple cable(3) + 36
PPB(V) + 36 gray cable(v’) + light cover (X)

Test Backup FST Modules: dark box (¢) + backup FST modules (X) + backup purple
cables (X) + backup PPBs (¢) + backup gray cables (v/)
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Man Power @

o UIC
Xu (04/08/2021-FST 1s ready)
Gavin (05/24/2021-08/14/2021)
Zhenyu (06/01/2021-08/20/2021)

e BNL
Rahul
Mike
Bob
Bill
Flemming
Prithwish
Yu
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Clean Room Overview uic
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Installation Area
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Pur;ple Cable Length Check @

e Purple Cable Length: measured from T-board to
the end of cable tray:
1:38.5+5.51n
2:36.5+5.51n
3:455+5.51n
4:340+5.51n
5:45.5+5.51n
6:52.5+5.51n

¢ Purple Cables are mounted on the bottom module
(6 1in previous slide & longest cable) on three
disks.
e (Cable length:
e A:525+5.51n
e B:47.5+551n
e C:425+5.51n
e The distance between disks 1s 5 in (measured)
and consistent with the difference on cable
length.
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New Purple Cable Routing @

Old Routing

New Routing

e New routing removes the force from cable but introduce 5.5 in longer purple cable.
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e Soft cooling tube length: 41.5 cm.
e Soft cooling tube do NOT conflict with other part of detector under current assembly.
e (Cooling tube (Stainless Steel) 1s grounded to the T-Board and Support Structure.
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Issues:

e Screws on support structure are not tighten => causing the
movement of module while plugging the soft cooling tube.

e Screws on the fixture of module are not tighten => causing
the cooling tube detached from from the heat sink while
plugging the soft cooling tube.

e Small deflection still exists while plugging the soft cooling
tube.
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‘Readout System

e Test stand setup in the clean room: 1 MPOD
Crate + 3ISEG + 1ARC+ 3ARM + 3ABC

e DAQ software 1s working properly.

e MPOD crate 1s online and can be controlled
by the slow control.

04/26/2021 Xu Sun—fSTAR Face-to-Face Meeting 11



MPOD Crates Slow Control — Expert @

%\ FstPowerSupply.adl

Errey KN X
80 mainOn(0)
hv Crate_1_Bias_0_1_2 Crate 1_bias_0 Crate 1 bias_1 |:_—|_] Crate_1_bias_2

[hRamp Controls [hRanp Controls ChRame Controls

hv Crate_2_Bias_0_1_2 Cr'ate 2 bias_ 1 @] Crate_2_bias_2

[hRamp Controls [hRamp Controls [hRamp Controls

- . ‘ @Status Overview c3

[l] Crate_3_bias_0 @ Crate_3_bias_1 [1] Crate_3_bias_2
[hRamp Controls [hRamp Controls [hRamp Controls

[y [rsrsesnwcsz

000 || hv_status_overview.ad|
Hain Switch
fstmpod02 80 mainOn(0) . 3
P [_yonror PHYSICS [yomro | p— [ Jyuonuror |
Hodule temp (C)  RAMP RATE (V/s) Module temp (C)  RAMP RATE (¥/s) Module temp (C)  RAMP RATE (¥/s)
23 5 23 : -393 5
VOLTAGE (V)  CURRENT (A) VOLTAGE (V)  CURRENT (R) VOLTAGE (V)  CURRENT (A)
u0 70,000 10,000e-06 u100 70,000 10,000e-06 u200 70,000 10,000e-06
. 70,003 0,000000e+00 . 70,003 1,000000e-06 -999,993 -999,899000e+(
ul 140,000 10,000e-06 ulol 140,000 10,000e-06 u201 140,000 10,000e-06
. 140,003 0,000000e+00 . 140,008 0,000000e+00 59391939 -993,399000e+(
u2 70,000 10,000e-06 ul02 70,000 10.,000e-06 u202 70,000 10,000e-06
. 70,003 0,000000e+00 . 70,004 0,000000e+00 . -993,993 -999,599000e+(
u3 140,000 10,000e-08 u103 140,000 10.000e-06 u203 140,000 10,000e-06
. 140,004 0,000000e+00 . 140,006 0,000000e+00 . -999,993 ~999,999000e+(
ud 70,000 10,000e-06 ul04 70,000 10,000e-06 u204 70,000 10,000e-06
. 70,001 0,000000e+00 . 70,004 0,000000e+00 . -993,993 -933,999000e+(
us 140,000 10,000e-06 ul0s 140,000 10,000e-06 u205 140,000 10,000e-06
. 140,006 0,000000e+00 . 140,006 0,000000e+00 . -999,993 -999,993000e+(
ub 70,000 10.000e06 ul08 70,000 10,0000 206 70,000 10,000e-05
. 70,001 1.000000e-05 . 70,003 0.0000008+00 -999,993 -39, 599000e+(
u? 140,000 10,000e-06 ulo7 140,000 10,000e-06 u207 0,000 10,000e-06
. 140,003 0,000000e+00 . 140,002 1,000000e-06 -999,993 -999,3893000e+(
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X

iseg.adl

u-EHS 8 0B0n Main Switch
fstmpodo2 80 mainln(0) M;;Jle temp (C)
VOLTAGE (V)  CURRENT (4)  TRIP DELAY (ms)
uo B g b RAIP RATE (4/s)
| . 80 05 80 outputOn(0) cutputEnableXill(l 70,000 f10.000e-06 504 r
Chmonitor clear trip W Cycle Count 10 Clear Delay (seconds) 70.003 0,000000e+00 Q]SetuPI (Hax B0 W/s)
utoResst, | Max Cucles F Clear | E VOLTAGE (V)  CURRENT (4)  TRIP IELAY (ms)
ul 140,000 10,000e-05
| N ._Iso 05 80 outputOn(0) cutputEnableXill(l Fmo.ooo Fo.oooe-oe |§504 Fix Trip Setup |
@ronitor|  clear trip [icapled Cycle Count 10 Delay (seconds) 140.002 0.000000e+00 Gisetup |
utoResst | "ax Cucles r _Clear | r YOLTAGE (V) CURRENT (8)  TRIP DELAY (ms)
70,000 10,000e-06
u2
| BN "o o5 0 outputOn(0) wtputEnableKill(l Fro.ooo |§10.oooe-os Pﬁu
Cmonitor|  clear trip l_msabled Cycle Count — Delay (seconds) 70.004 0,000000e+00 Iasetup|
utoResst | "ax Cucles r _Clear | r VOLTAGE (V) CURRENT (8) TRIP DELAY (ms)
u3 140,000 10,000e-06
| N . 80 05 80 outputOn(0) wtputEnableKill(l |§140.ooo [{mmoe-os F&N
Cmonitor clear trip W Cycle Count o Delay (seconds) 140.003 0,000000e+00 Iaset’,up'
‘ utoResst | "ax Cucles r Clear | r YOLTAGE (¥) CURRENT (8) TRIP DELAY (ms)
™ 70,000 10,000e-05
ud 3 * *
_ .Jso 05 80 cutputOn(0) cutputEnableXill{1 [90.000 Izlo.oo:)e-os [504
Cmon? clear trip [Dicabled Cycle Wt% o Delay (seconds) 70,001 0.000000e+00 Bsetup|
Hax Cycles Clear | fro VOLTAGE (V) CURRENT (#)  TRIP IELAY (ns)
AutoResst.
. sy 140,000 10,000e-06
| RN ._I 80 outputOn(0) outputEnableXill(l [gmo.ooo |§10.oooe-os l;m
Gonitor|  clear triPWed T ~ Cucle Count 10 Nelau (sennnd<) 140,005 0.000000+00 Dsetup |
NO OO [\ iseg_ramp_controls.adl
ub A ‘ 4
m_ .Jso 0580 cut]  OREERD oggg Main Suitch
SR O
Gmonitor|  clear trip I—l - 3 80 mainOn(0) .
A
7
! W . 0 06 80 o 2003 PHYSICS ¥ STANDBY ¥ ¥ Step
SN L o p o
Bmonitor clear trip I—l 3
A
de po@ w7 @
. | I . 0 0
vz F p F SlowRamp ¥/s FastRamp Vs Delay (s)
us .J_] . fi40 P fid0
« @
s LI . 20 p fi#0
s TI@ 7 f
Load Config I
w L . 40 o 140
Save Config I
F/homef‘ sysuser/iocTop/FST/HY/mpod02/def
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MPOD Crates Slow Control — Shift Crew @

[ NN X/ FstShiftCrew.adl

FST IS READY-

FST IS OFF

Warning! bad shutdown I A
Failure Code 1

Failure Code 2

-

Global Interlock

FST Cooling Shutdown FST
In Progress Interlock Warning
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FST Cooling Slow Control @

EPICS Interface

11/19.0
Setpoint |1 degC
posn 19.0 Res. Level
Supply Flow
Outlet Temp 19.2 degC Return Flow
Inlet Temp 19.6 degC s N Do
Power :2?40.3 z Coolant Temp
Heat Load ;P.O Hatts || Fan Power
Reservoir

Temp
4.96als Huaidity 100.0%
Pressure 14.6psia

20.6 degC

Pressure (psig)

IST CooMﬂ
Chiller == Interlocks

» ol
15T Main FIST Chiller Control

Chiller Powd4[T77 0| [] Startup Mode [ENGaGE]
Pump Start START

Al
Sensor Rese(s| Al [] Pusp Stop RN [

151 wain || ST EXPERT SETTINGS

Prop. BW |4.4 4.4 degl Setpoint Limits
[(J)erlv. Goln[O-T 0.00 Cyc/min "lahﬁ 60 degC

Integ. Gain0.09  0.09 Rep/min || Lov [16 = 16 degC

tow 716 16 6 16 Coolent

Deadband 0.0 0.0 0.0 0.0 8| Water -

fiction  tess orr .| Load OFf Mo Errect | Mo Effect

Alarm Latch %o tatones o No Latches

Alarm 1 Alarm 2

~

" =1
._J' — )

Pump Suction ® | 0.2
Pusp Discharge | & | 0.4
HX Inlet 3 | 0.1
Main Supply . | 1.5
Main Return o | -0‘.2
Flow (I/min)
Supply » 0.0
Return | 0.0
E - @\ =|E%

15T Main | IST COOLING ALARMS

Alarm 1 High[ ] Low[ ] Cont. Sensor [ ]
Alarm 2 High[ ] Low[ ] Sec. Sensor []

ALARM LATCH CLEAR |

04/26/2021

Keypad Used D’ ‘

Main Setpoint — only controls primary chillers. Aux chiller
setpoint must be set locally

Power sent to primary chillers, as a fraction of 1500 W
Very approximate heat load from detector - calculated using
flowrate and temp. rise. Low precision (+/- 7S W)

Main Chiller enable. Local switch must be set to “Remote”
for this to have any effect.

Temporarily turns off ADCs and sensors, forcing them to
reset

Primary chiller PID parameters

Low temp alarm - should be set above maximum expected
dewpoint in the hall

Fluid medium used in calculation of (3.)

Additional TC-48-20 options for experts only

Alarm status from TE-48-20. If latching is enabled (not
expected), these can be reset here

- e Re-use of old IST cooling slow

control.

FST use the same cooling system as
IST => a natural choice to re-use
old IST cooling slow control
system.

e GUI for Expert

Operation, monitor and alarm are
all based on sequencer.

Need to modify old IST sequencer
for FST setup => adjust flow speed
limits.

Need to modify old IST GUI for
FST => adjust naming and pictures.

e Updates will start after the cooling
system back online.
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Online Monitoring

IST EPD -> FST

IST - Hit map (ZS) IST - Hit map in Ladder vs APV (ZS)

EPD East <ADC>

~
w

Column Index in Z

rl I l 1 JII l ll| “I1I f” IH ' I Jl T l[ h %,3 100_ 300
i " r" ! "M iy il H"f i " : . -
| I| |l Ill l EIII * >3 —
I'“"‘[I I” :l \‘ IlI | 1 I + 'Llll JI Il| “ ‘I l I ‘l | & 12‘ 60 :
gt .1| .I,rl .'H‘ 40F

49 [i: :|] lrl‘lllllll“: ¥ I:ll !I I]h |I,J 101 20: _200
. | |. || F' '| ..“: e .5.'1.'|.'tlnn '; 3 -

37 - \”l ‘I‘I‘III”I lI i Ill‘llllllll‘ IIIIIIJ | :: I _'80 3 o_ 150
>. =
i, 60 —20r
25} \ u

:l‘\‘ .". ]i |.r|1 _a0f 100
1 ‘l II‘II II 1 40 _60:

13 11 l . I | - 50
20 _goF

5 1 15 2 25" “1%00 80 60 40 20 0 20 40 60 80 100 °
Row Index in r-¢ Ladder geometry ID Tue Mar 23 16:29:37 2021 x(cm)

Re-use the old IST online QA plots with modification for FST.

Able to check out and compile old IST code.

Need to update to FST geometry.

Will test with the data collected in the DAQ integration test, then send
to Jeff for implementation.

e Plan to use similar style as EPD.
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Online Zero-Suppression—Noise @

FST Noise

50:llllllll|lllllll

Chip’s output signal PHl.k(channel k of 1-th event) can be
described as a sum of following components: _

PHlk = Slk + Pk + Mk -+ Ci ::: o O Differential Noise )
° Sl.k is the chip response to the injected charge 305_ _
e Pkis the pedestal level =g A ;
e N¥is the random noise T B

Total Noise

a5k
- O CMN

noise adc

155—
e (;1s common mode noise 10F
N,

channel
C = : Y (PHf - PY)
Nehannel k=1 ch
Nchannel 1S all channels within the same group without signal IST Noise
(hit) => in our analysis we average all channels in same APV

and same R-Strip into one group (32 channels in each group)

llllllllllll
500 550

lIllllIllllIlllllllllll-l
600 650 700 750 800

o
TIT

50lll'l"Illllll .
C Total Noise

O CMN

40F Q ®) O Differential Noise
35F 0 O -

45F

noise adc

e Comment Mode Noise (CMN) has significant contribution to
the total FST noise (different to IST), therefore, needs to be sk
subtracted in Zero-Suppression DAQ. 2of

15F

30F

10F

5F

O-IIIllllllIlIllllllllllllllllll
0 200 400 600 800 1000 1200 1400

ch
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Online Zero-Suppression—Signal @

Time Bin 2 Time Bin 1
Event 1561 (Threshold: 2.5) Event 1561 (Threshold: 3_5) Event 1561 (Threshold (TB2): 2.5 & Threshold (TB1): 3.5)
034, ™T | T I ™17 I 17T | T T I T | ™TT I T |'— - _e_ 034_1 T T | LB I T 171 | T 11 l LU | T 17T I T 17T | T 17T Il_l 1 _e_ OS_I_I LI | T 11 I TT 1 I LI I T 11 I L I T 17 I TTT |'—- =
: 14 10° : 1 1 N 1 =1
.  peessssssssssssssm=== 4z - eSS eS s s s .- ' 4 3 - e il ' =
0.25/- v : q : 0.25- : . 1 0.25 . : -
- 1 1 - 5 ~ 1 1 - - I~ [ ] | -
- ' ' 9 B 1 1 ] B ' 1 N
' ' 1 ' N 1 1 ]
ook v o2F V- 02F P
B 1 ' 1 1 [~ 1 1 ]
X : : 1 410° - : : 13 X : : 131
0.15F ) ! - 3 0.15( . ; 1 0.15[~ . " 18
' ' - 1 1 - . = ] ] — .
L 1 1 : : 1 1 -
0.1 : : 1 - 01 : ! ] 0.1 : . ]
N : seve gy : """'E'; id o (] 3= I -7
E e R I, S o | T o 007 N - o R )
0_05-_ : 3 ¥ 4 : _ 3 005__ 1 ] -] 005_— : * ¥ : - E
[~ ] 1 7 = : : : ] [
: : 7] N 1 1 ] 1 (]
0__ ! __ 0_— oL R L L L ! ] 0—_ :. .................... :
I-IlIIIIIlllllllllllllllllllllllllll_ 1 _I 1 IIIII‘IIIIIIIII"'IIIIIIIIIIIIIIi 1 :IlllIllIlllIlllIIlllllllllllllllll 1
140 160 180 200 220 240 260 280 300 140 160 180 200 220 240 260 280 300 140 160 180 200 220 240 260 280 300
R R R

e Requiring a seed with Threshold larger than 4.0 and 2 Time bin.
Hit threshold 2.5 with 2 Time Bin requirement can reject non-cluster noise very
well.

e Hit threshold 3.5 with 1 Time Bin requirement has the similar effect on non-
cluster noise after we did a threshold scan.

e The final cluster will include hits with hit threshold 2.5 & 2 time bin or hit
threshold 3.5 & 1 time bin when a seed is found.
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Summary and Outlook @3

e (Checked purple cable routing and cooling tube routing.
e Setup DAQ and RO system.

e HYV Crate slow control 1s ready.

e Need to update cooling slow control and online plots.

o Will start real module mounting once the support structure 1s
ready.
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