November 21, 2007

ALICE SPD system
installation

SPD team

Version 0.1 November 21, 2007

This report describes the way the ALICE
system components have been installed
and tested.

1.0

Rack installation

2.0

Low/high voltage distribution and electrical cable
installation

21

Figure 1 shows the electrical connection scheme.

@ Describe in more detail.

C-side electrical cables

Patch panel 3 is sitting directly in the absorber close to the detector. Fig. @
shows the patch panels. The connection is done via printed circuit boards. Each
of the LV channels contain a capacitor with the value x uF/ x uF for the 2.6V for
the MCM and the 1.8V for the pixel chip power supply. The MCM and bus
extenders are connected to patch panel 3. From there (connection 405/410) the
LV/HV cables are routed in the absorber cable trays to patch panel 4. Patch
panel 4 can be seen in fig. @. Cables 405/410 in Figure 1 have been pre-fabri-
cated and tested before installation. The length of these cables is 4.5m

The cables (407/412a) from PP4 are routed to the LV power supply racks 118
and 119 on a path which is between 33 and 36m long. There the LV cables are
connected to the CAEN power supply modules 3009 via PP13, (see Figure 1).
The HV cables (412a) go to PP13S and from there on a cable path with a length
of xx@ m to CR4 where they are connected directly to the CAEN HV modules

XX@.
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Low/high voltage distribution and electrical cable installation

SPD and PIT LV and HV distribution network

104 at
side 410
B24

A side

ground

—p— —
LV HV
—— @

optical copper

patch panel Gl

FIGURE 1. Electrical connections

2.1.1 Test of C-side electrical cables

All LV cables from the LV modules to PP3 have been tested in the follwing way
before the half-staves were connected with the MCM and bus extenders. A
CAEN 3009 module was connected to the cables corresponding to the full sec-
tor. For each channel a different voltage between 1.7V and 1.95V was adjusted
so that mixing of cables could have been identified. On the PP3 side a passive
load corresponding to the half-stave load was connected (5.5V for the pixel
chips and 0.5 A for the MCMs. Furthermore the bias cables and the temperature
cables were applied to voltages between 100 and 125V (depending on the
channel) and measured on PP3. The voltages on PP3, the connector voltage on
the CAEN modules and the current were registered for the MCM and the pixel
chips. Table @ shows the measurement protocol of the values taken in PP3.
Table @ shows the measaruements taken on the I-rack (power supplies).

Temperature sensor chain on the pixel bus (PT1000-chain).
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Optical and electrical signal distribution system

The pixel bus PT1000 chain was verified and values were registered, see
Table 1 (Pt1000 temp alice)

Pt1000 measured in ALICE (7/2007)

Half-stave Sector 0 Sector 1 Sector 2 Sector 3 Sector 4 Sector 5 Sector 6 Sector 7 Sector 8 Sector 9

ocC 22.00 21.64 22.28 23.98 21.99 22.81 22.59 22.31 22.77 23.43

1C 22.49 21.53 22.09 25.63 22.11 21.83 22.49 23.04 23.28 23.49

2C 22.66 21.59 22.04 23.29 22.40 23.56 22.11 21.90 23.73 24.62

3C 22.25 24.12 22.42 22.09 21.89 24.17 27.60 22.13 22.73 24.20

4Cc 22.18 22.40 21.95 22.28 21.83 21.94 24.27 21.67 23.70 70.73

5C 22.71 21.71 22.39 23.02 21.76 21.95 22.28 21.74 23.85 23.77

Avg 22.3817 22.165 22.195 23.3817 21.9967 22.71 23.5567 22.1317 23.3433 31.7067

stdv 0.28308 1.00933 0.19542 1.29879 0.23269 0.98071 2.12849 0.50539 0.49846 19.1228

TABLE 1. C-side PT1000 chain temperature measurements taken with
the ‘Cesar box’. (Petra, Simone, Pt1000 temp alice)
The PT1000 chain was again verified using the PLC system. The measure-
ments have been performed after the protection diodes (TVS) have been
inserted in PP4 and after the patch panel installation in the I-rack. All values cor-
respond to the expected values with the exception of sector 6 channel 0 and
sector 9 channel 4. Table 2 (pt1000sideC) contains the measurements.
Observations:
Sector 1, MCMS5 and sector 4 MCM 5 had a too low voltage and current. This
error was later eliminated. The sense wires on the CAEN 3009 were not con-
nected properly.
Sector 6 MCM 0: Defective cable was found for MCM, CAEN module gave
HVMAX error. A MCM spare cable is connected instaed.
Sector 9 Bus 0: Cable connector pin on PP4 needed to be inserted properly.
3.0 Optical and electrical signal distribution system

Table 2 shows the entire connection scheme.

3.1 C-side optical network

Clock and serial fibers come from CR4 PP7 on link7 directly to PP4. Data (G-
link) fibers run from PP4 to a splitter box in C-area (PP5) and from there to the
control room on link 11. The lengths of the different sections can be found in
table @. It is important that all fibers for the same links have the same length
with a tolerance of 60 cm or 3 ns. The fibers for link 6 and 8 must be as short as
possible but still must have all the same length.
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Optical and electrical signal distribution system

Resistance read by Resistance measured by
HALF STAVE PLC multimeter status
Sect 0,Res[0] 5409.722
Sect 0,Res[1] 5418.402
Sect 0,Res[2] 5423.611
Sect 0,Res[3] 5414.931
Sect 0,Res[4] 5413.194
Sect 0,Res[5] 5423.611
Sect 5,Res[0] 5432.292
Sect 5,Res[1] 5413.194
Sect 5,Res[2] 5446.181
Sect 5,Res[3] 5458.333
Sect 5,Res[4] 5414.931
Sect 5,Res[5] 5414.931
Sect 1,Res[0] 5414.931
Sect 1,Res[1] 5411.458
Sect 1,Res[2] 5413.194
Sect 1,Res[3] 5461.806
Sect 1,Res[4] 5428.819
Sect 1,Res[5] 5414.931
Sect 6,Res[0] 6000 overflow check in DSF log book
Sect 6,Res[1] 5427.083
Sect 6,Res[2] 5420.139
Sect 6,Res[3] 5526.042
Sect 6,Res[4] 5421.875
Sect 6,Res[5] 5461.806
Sect 2,Res[0] 5421.875
Sect 2,Res[1] 5418.402
Sect 2,Res[2] 5416.667
Sect 2,Res[3] 5423.611
Sect 2,Res[4] 5414.931
Sect 2,Res[5] 5423.611
Sect 7,Res[0] 5427.083
Sect 7,Res[1] 5440.972
Sect 7,Res[2] 5418.402
Sect 7,Res[3] 5423.611
Sect 7,Res[4] 5414.931
Sect 7,Res[5] 5414.931
Sect 3,Res[0] 5453.125
Sect 3,Res[1] 5486.111
Sect 3,Res[2] 5440.972
Sect 3,Res[3] 5416.667
Sect 3,Res[4] 5421.875
Sect 3,Res[5] 5434.028
Sect 8,Res[0] 5423.611
Sect 8,Res[1] 5432.292
Sect 8,Res[2] 5440.972
Sect 8,Res[3] 5421.875
Sect 8,Res[4] 5440.972
Sect 8,Res[5] 5444.444
Sect 4,Res[0] 5416.667
Sect 4,Res[1] 5420.139
Sect 4,Res[2] 5425.347
Sect 4,Res[3] 5416.667
Sect 4,Res[4] 5414.931
Sect 4,Res[5] 5413.194
Sect 9,Res[0] 5423.611
Sect 9,Res[1] 5423.611
Sect 9,Res[2] 5444.444
Sect 9,Res[3] 5434.028
Sect 9,Res[5] 5423.611
TABLE 2. C-side PT1000 chain temperature measurements taken with

the PLC system (M. Caselle, pt1000sideC-3).
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Optical and electrical signal distribution system

SPD and PIT optical and electrical data distribution network

—.——.—

patch panel optical copper crate

May.21, 2007, AK

FIGURE 2.

Data connections on optical and electrical cables.

From PP4 all optical signals are on patch cords in the cable trays on connected
via the optical patch panel PP3D to the half-stave pig tails. A mixing-up of fibers
in the installation in CR4, was equalized by renaming the patch cords on PP3
accordingly. As a result patch cord connections in PP4 are not in the correct
place for the fibers concerned. Table @ shows the fibers and the change in the
labelling.

In addition during the connection to the half-stave pig tails some fibers were
found defective and spare fibers have been used instead and are outlined as
follows:

Observations:

Sector 3 Serial 0 replaced for Z0 (broken connector on PP3)
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Optical and electrical signal distribution system

311

Sector 4 Data 4 replaced for Z2
Sector 7 Data 2 replaced for Z2

The initial installation of the data fibers from PP4 to PP5 did not take into
account that all fibers must have the same length and must be as short as pos-
sible. For that reason the fibers were cut in the C-area, the routing path was
shortened and the fibers were re-spliced in a so called splicing box (PP5a,
Figure 2). Table @ shows the length of each indivial cable coming from PP4 and
going to PP5.

The initial installation of the clock&serial fibers on the C-side did not take into
account that all fibers must have the same length. Table @ (mail Florian Oct 15)
shows the length of the 10 cables from CR4 PP7 to the ten PP4 boxes. Addi-
tional cables are spliced in the Rack Y01 in CR4 to equalize this length.

Test of C-side optical connections

All MCMs on the C-side have been powered one by one. Clock, serial and data
fibers have been connected with optical attenuators (clock 6dB, serial 5dB, data
8dB) to a universal SPD test board (MPT) and communication to the MCM has
been established and verified by reading the id-registers of the MCM chips.
Table @ shows the measurement protocol.

The MCM power supply currents as well as the sensor reverse current at 2 and
5V were recorded and can be seen in table @.

After a cooling leak in the silicon drift detector sensor leakage tests were
repeated for a subset of half-staves. The results are shown in Table 3
(Smes09Aug07-1.xls)

Observations.

Sector 3 MCM1: serial signal was changed to spare signal Z0

Sector 4 MCM4: data was changed to spare signal Z2.

Sector 5 MCM2: data was changed to spare signal Z2.

Sector 7 MCM2: data was changed to spare signal Z2.

Sector 7 MCM3: serial was changed to Z1

Sector 8 MCMO: data was changed to spare signal Z2.

During the test the connector sector 6 Data 0 was found defective on PP4: data
was changed to spare signal Z2.

Fig. @ shows the entire connection scheme.
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Optical and electrical signal distribution system

-Sect 5:

chOor5 FW ok
2V 4 nA
5V 7 nA
ch5or0 FW ok
2v 6 nA
% 54 nA
-Sect 6:
chOor5 FW ok
2v 7nA
% 11 nA
10V 10 nA
20V 40 nA
ch5o0r0 FW ok
2v 75 nA
5V 52 nA
10V 50 nA
20V 120 nA
-Sect 8:
chOor5 FW ok
2v 40 nA
5V 45nA
ch50r0 FW ok
2V 51 nA
5V 60 nA
-Sect 9:
chOor5 FW ok
2V 56 nA
5V 57 nA
ch5or0 FW ok
2v 199 nA
5V 165 nA
Simone Ceresa
TABLE 3. Sensor leakage and forward tests (Petra, Simone,

Smes09Aug07-1.xls)

3.2 A-side optical network

Clock and serial fibers come from CR4 PP8 on link 8 to PP0S. From there pre-
fabricated optical cables connect via the mini-frame to PP1. Data (G-link) fibers
run from PP8 in CR4 to a splitter box in C-area (PP5) and from to PPOT under
the space frame. From there prefabricated cables connect to PP1. The lengths
of the different sections can be found in table @. It is important that all fibers for
the same links have the same length with a tolerance of 60 cm or 3 ns. The
fibers for link 6 and 8 must be as short as possible but still must have all the
same length.

From PP1 all optical signals are on patch cords in the cable trays on the service
chariot connected via the optical patch panel PP2D to the half-stave pig tails.
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Optical and electrical signal distribution system

3.21 Test of A-side optical connections

All MCM were switched on one by one using the cables coming out of the ser-
vice chariotm and which will be connected to PP1. Clock, serial and data ware
connected to the SPD MCM tester (MPT) with a 6 dB attenuator each. The
MCM id registers were read and compared automatically to the expected value.
Furthermore it was verified that the bias forward for all ladders was between @
and @. The reverse current for @ V was measured. Table 4 (MCMtestAside Oct

4) reports the test results.

pixel chip power supply resistance for A-side on cables
coming out of service chariot. (MCMtestAside Oct 4, MC)

Test on MCMs Side A
" mMcMm " Pixel Bus
SideA MCM JTAG ChainPT 1000 Ladder 1 Ladder 2 Comments Impedance (Q)
Sector  Half-Stave HV_forward Bias value (uA) HV_forward  Bi2% value
0 A 0.02 271
1 0.24 0.09 268
2 0.07 272
3 0.05 275,
4 0.05 Check the R pixel bus in DSF 92
5 0.05 271
swapped with A2.channel0 All optical fibers. 269
272
263
272
.3 257
G-Link connected on cable spare Z2 269
swapped with A1.channel0 all optical fibers 270
273
264
272
203,
260
3 261
256
253
27
257
255
4 274
275
0.06 268
0.09 267
0.05 272
0.14 260
5 0.05 27
0.02 232
0.01 276
0.06 Check the R pixel bus in DSF 110!
0.01 276
0.01 276
6 0.07 Check the R pixel bus in DSF 83
0.01 273
0.01 273
0.01 267
0.03 275
0.01 272
7 0.15 228
0.1 262
0.02 272
0.02 272
0.02 249
0.1 253
8 0. 274
but with g link plugged without click 274
217
270
266
Leakage current high 224
9 0.05 274
0.04 267
0.18 274
0.1 267
022 222
0.07 PT1000 not connected 199]
TABLE 4. MCM test, PT1000 chain measurement, sensor current and
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Temperature interlock (PLC)

4.0

Observations:

Sector1 MCMO - Sectpr2 MCMO: All optical fibers (clock, serial, data) of Sector
1 MCM 0 and Sector 2 MCM 0 are connected to the respective other MCM. The
inversion has been done on the level of the pig tails on PP2.

Sector A1 MCM5: Data has been conected to spare Z2.

Sector A8 channel5: leakage current 1.9 uA.

Sector A9 channel5: Pt1000 chain is not connected.

Temperature interlock (PLC)

41

5.0

PLC in I-rack for C-side

Figure @ shows a photograph of the installation. Figure @ shows the setup in
the I-rack @.(PLC rack layout 23.oct)

All channels had been tested. The CAEN modules were powered but no chan-
nel was switched on. By changing the threshold in the PLC each of the 60 out-
pus was forced to send an interlock to the CAEN 3009 module. The arrival of
the signal was verified by looking at the LED on the 3009 module.

Observation:

In the PLC code (Cesar code) the option was implemented to remove a channel
from the interlock as there are at least two channels on the C-side and one on
the A-side which have a non-working Pt1000 chain. These channels are:
Sector C6 channel0

Sector C9 channel4

Sector A9 channel5

Patch panels

5.1

Optical patch panel PP7 for the C-side in CR4

The layout of the signal connection of the optical patch panel 7 for the C-side in
CR4 can be found in Figure 3 (CR4 opt P7/8legend). Note, that due to the mix-
ing up during the cabling the fiber connections are not consequently in order.
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Patch panels

CR4 optical patch panel PP7, Nov 5, 2007, AK, MC

striked trough fiber ,S are brokén and
have been replace Z fibers, on detector
side swap has bee de on PP3

FIGURE 3. PP7 connection in CR4 - C-side (CR4 opt P7/8legend).

5.2 Optical patch panel PP8 for the A-side in CR4

The layout of the signal connection of the optical patch panel 7 for the A-side in
CRA4 can be found in figure @.

5.3 Optical patch panel PP5 (splitter box) in C-area

The layout of the signal connection of the optical patch panel 5 (splitter box) for
can be found in figure @ (5 Nov). Note, that due to the mixing up during the
cabling the fiber connections are not consequently in order.
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Patch panels

SPLITTER BOX, LINK SPD DATA ( L3> Splitter BOX)

Optical
Sector  ISB[2 &« ibre
number number

LC connectors

oo (0066 0000 0000 0000 0000 0000 008 EEET
([©oe0] @80 0000 0080 @880 0800 @800 @800 =00 @800
0008 [Foes) 0000 0006 0008 ©oo0 0000 9008 [ves 0000
NCErONeEERINCI T IONCI T ION I T 0] 00ee @808 oo 000

FIGURE 4. PP5 splitter box optical connections (Florian, PP5optLegend).
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Patch panels
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Patch panels

Side C

Sector AU

Bus MCM
measure Bus measure MCM Bias ' Temp
d expected Observat d expected Observat 3mmmc~mm§mm Observat measure temp o_umm_dmio_u
HS Voltage voltage ions Voltage voltage ions d expected ion d expected ion
v v
0 /1
o Y0 735 2.85 v 125 125
i A,97 & 2.8 Wi @ 120 120
2] A, 2S5 O F5% 2.75 e 115 115
3 \;f_ L 2.7 Lo s 110 110
4] A L54 706 2.65 105 105
5| 1 6] 5 2.5 100 100

0) open PP3
1) Measure all MCM 8 Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by gne temperature sensor and confirm after each channel

4} Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

Absorber measurements sector 0.

TABLE 5.
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Patch panels

Absorber. " Cabté Tesking & connetting-

Side C

Sector Q\

Bus

MCM

measure Bus measure MCM Bias Temp
d expected Cbservat d expected Observat measure bias Observat measure temp Observat
HS Voltage voitage ions Voltage wvoltage ions d expected ion d expected ion
v \Y
DOn N
o[ 47K TZ 2.85 125 15y 125
1|4 I3 PR 2.8 120 TS 120
2| A pute 2.723% 2.75 115 A5 115
3|44 EYETH AN 2.7 110 e 110
442K Lol Se L& 2.65 105 AT A 105
.%UM_ s P s 7.6 160 (2 XaY 100
L 0
S vl : " (P ool
M ed o, PPY . Samo Lrrgp wte A @mo% Virs on | v m 3)\&. v

0) open PP3
1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm
3) Measure on one by one temperature sensar and confirm after each channel

4} Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

bos edads oe (Botlld @y 7

Absorber measurements sector 1.

TABLE 7.

ALICE SPD system installation

14 of 58



Patch panels

Absorber " ‘Cablé Testing & caninecting ~ -

Side C

Sector _N\

Bus MCM

measure Bus measure MCM Bias Temp

d expected Observat d expected Observat measure bias Observat measure temp

HS Voltage voltage ions Voltage voltage ions d expected ion d expected ion
v v
0/ 1

04, 0Y EE 2.5% 2.85 | % 125 AT, T 125
17 D P 2.5 LEITS 120 Vi 120
2lq %R G 2.75 1,5/ .8 115 FicAd 115
3[4 9 i 73 2.7[%k 0Py AR 110 A8 110
RVES 25T 26548 752/ 18,2, 105 MRS 105
B2/ ¥ A%v 26[ Wy IR YRD 100 = 100

2.6

0) open PP3
1) Measure ali MCM & Bus voltages

2} Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

\hm,@&_w o UL e AodyT  rwd ol Pp
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Patch panels

Absorber - :Cable Testing & connecting

sicec L 1oy
Sector \W

Bus MCM
measure Bus measure MCM Bias Temp
d expected Observat d expected Observat measure bias Observat measure temp Observat
HS Voltage voltage ions Voltage voltage iens d expected ion d expected ion
v v
ol /e (7] 2.85 125 125
17579 B 7CS 2.8 120 120
RIIVAS L 7l 2.75 115 115
31 L Lt 2.7 116 110
al 4352 7650 2.55 105 i05
5[ A6 2.5t 2.6 100 100

0} open PP3
1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

oryff L0

Absorber measurements sector 3.

TABLE 11.

ALICE SPD system installation
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Patch panels

1 638
FEE
A 0=
Absorber. * Cable Testing & connecting
Side C
mmnﬂolu\
Bus MCM
measure Bus measure MCM Bias Temp
d expected Observat d expected Observat measure bias Observat measure temp Observat
HS Voltage wvoltage ions Voltage veltage ions d expected ion d expected ion
v v relest
0 / 1
o 424 7 2.85 v v 125 125
1| %l EZ KT 2.8 RS/ ARS 120 120
2|4, 35 ] A5 2.75 LR 115 , 115
3l v i v 2.7 03/ AR 110 i 11
a4t 1% N v 2.65 VR4 A8, A 105 v/ 105]  ue
5| 4,3 {22657 2.6 s hadal 100 v 00 s

) ﬁ\
. Fo 1o A g o
0) open PP3 <§@> & gﬁﬂﬁ\ o

1) Measure all MCM & Bus voltages

2) Measure on one by one HY sensor and confirm

3) Measure on ane by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5} use laser for proper routing & clean optics & connect optics

6) ciose PP3

Absorber measurements sector 4.

TABLE 13.
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Patch panels

‘mhsarbar | £ Cable Testing 8 connécting

Side C
Sector m
Bus MCM -
measure: Bus measure MCM Bias Temp
d expected Observat d expected Observat measureC:bi Observat measure temp
HS Voltage woltage ions Voltage voltage ions d expected ion d expected ion
v v
6 /1
o[ A, £ 7 3 2.85 v v 135 < 125
1] & T 2.8 sy e 120 1= 120
2| A, a0 Ziay 2.75 53 115 IR 115
3] 430 S 2.7 fy S 110 =& 110
4|, F T 5 QL@ L 2.65 {5y o 105 54 105
5| 1 2o 2.6 el 2 100 P, A 108
0) open PP3

1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4} Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

Absorber measurements sector 5.

TABLE 15.

ALICE SPD system installation
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Patch panels

‘Absorber 1 ‘Cable-Testing & connecting.
Side C . Con Fato'al
, L
Jeu (b en it
Sector & : = O@sge S @lis M4 AT Da
Bus MCM
measure Bus measure MCM Bias Temp
d expected Observat d mxvmnﬁmm Observat measure bias Observat measure temp Observat
HS Voltage voltage ions Voltag voltage” ions d expected ion d expected ion
Vv Vv
anax’ v Conn o/ 1 P
NERES v 2.85 Vi 125 i 125
1 A0S g LR 2.8 s/ & 120 YS 120
2 4,55 U5 iR 2.75 681 © 115 [TEN 115
3| 4808 T 7 2.7 oFy © 110 ipee 110
4] 43 s I bhO 2.65 031/ © 105 108 4 105
5 Aob? 2.6 2.6 | ) 100 S L] 100

i A
D= Ling, L% mw Lros 52
0) open PP3
1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4} Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

Absorber measurements sector 6.

TABLE 17.
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Patch panels

Absorber .~ "iCable Testing & cofinecting -

Side C
Sector #
Bus MCM
measure Bus measure MCM Bias Temp
d expected Observat d expected Observat measure bias Observat measure temp Observat
HS Voltage voltage ions Voltage voltage ions d expected ion d expected ion
v V'
0/ 1
0[1.938 =548 2.85 vV iV 125 125 125
HIET SN &g 2.8 niS o 120 195 120
2] 845 Sy 2.75 wmé o 115 e . & 115
3.8 2 £P 2.7 o7y © 1i0 109, 5 110
4157 SeEd 2.65 ws/ Vv 105 (oS5 i 105
51¥% 2608 2.6 P2 100 ¥y 2 100
0) open PP3

1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by ene temperature sensor and confirm after each channel

4) Connect Bus and MCM to detector

5} use laser for proper routing & clean optics & connect optics

6) close PP3

Absorber measurements sector 7.

TABLE 19.

ALICE SPD system installation

20 of 58



Patch panels

Absorber -~ Cable Testifig & conhecting -

Side C
Sector W
Bus MCM
measure Bus measure MCM Bias Temp
d expected Observat d expected Observat measure bias Cbservat measure temp QObservat
HS Voltage wvoltage ions Voltage voltage ions d expected ion d expected ion
v v onnm
L4 0 /1
0[4¥F7Z ® 2.85] v /v 325 125 125
11,37 ] Z,%85 2.8] &5 |95 o 120 120
207,95 R 7 L 2.75]  =E¥®lls/ o 115 tee. 8 115
3i4,304 7, % 2.7 ofy © 110 . 110
42,33 i Z,6s8 2.65 o3y O 105 105
5[4, € ..ﬂ 2. 557 2.6 Oy © 100 100
Q) open PP3

1) Measure all MCM & Bus voltages

2) Measure on one by ane HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6} close PP3

Absorber measurements sector 8.

TABLE 21.
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Patch panels

Absorbar . Cable Tedting & connecting =1 7 R R s R i R

Side C . oy P
~ - Aesd O oo In 1ol o
Sector ﬁw ?O/ PO
Bus MCM
measure Bu: measure MCM Bias Temp
d pected Observat d expected Observat measure bias Observat measure temp Observat
HS Voltage /voltage ions Voltage voltage ions d expected ion d expected ion
v “ v
VR A Gpan 0/ 1
0[5, 7 LB TR 2.85 5%/ 125 125
1l 4§42 BT A 2.8 95/ o 120 1195 120
2] B Lo} 9 LS 2.75 e 115 5.6 115
343 760 2.7 | I 110 7 dd 110
4] A0 Lo 2.65 Ao 105 of, 4 165
5] A&k3 AT 2.6 .4/ 100 pE D 100
Q) open PP3

1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

Absorber measurements sector 9.

TABLE 23.
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Patch panels

Rack I - Cable Testifig 8 conheching

Side C
Sector b\ mhohm% .,éav \QHWQ\Q.Q.MOO.«N
Bus MCM MCM
Bus Nominal Coanector QObservation Nominaf Connector Observation temp Temp
HS Voltage Voltage Bus current s Voltage Voltage MCM current s Bias current bias voftage current Voltage
v v A v v A
o] 195] 43hel 537 < 2.85] U960 | U 6o - o756 15[ 6.0 125
1 1.9 4640] 568 - 28| 48951 0.59 - 463 120] ©0.0% 120
2 1.85] 4665] € <6 275 48 | n g9 4.98 115] C.e¥ 115
3 1.8] {1.G25] £.3% 2.7 W35 | o &L .26 110] b.05 110
4 1.75] L.210| 420U FE.95F 265 LIA0] 0551 ~ EA 105]_©.06 105
5 17] 4. {€n{ £.09 2.6] &cus| D5y 23 100 p.of 100

% F_mﬁ\f Tﬁmm/, \TO gSﬁ.PﬂV@ Cmub/;.b Dﬁhﬁv W@Ya _.\.?,F:rﬁqb_ %ﬁvrmhhb,\ (b\mrﬂth A.Crh,..mmv?(&ﬁ
@m ABuwv 4o . B2s

1) Switch on MCM & Bus to nominal voltages, walt for confirmation from abosrber
2) Switch off alf; disconnect Anderson and sense from CAEN

3) Connect Anderson-short circuiter to cables of this sector

4) Connect Det Bias to CAEN HV channels set to nominal values and wait for confirmation & connect HV short circuiter
5) Connect temperature sensor CAEN HV and set nominal voltages and wait for confirmation

Rack | measurements sector 0.

TABLE 25.
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Patch panels

Ragk'T 7 Cable Testing &connecing 7 71

Side C

Sector \.\_ mmbw_\mr\ﬁﬁﬁ.\@\ T\.Uﬁmﬁ\y

Bus MCM MCM
Bus Nominal Cennector Chservation Mominal Connector Observation temp Temp
HS Voltage Voltage Bus current s Voltage Voltage MCM current s Bias current bias voftage current voltage
Vv Vv A v v A
0 1.95] 4 ¢60 [ £. 33 - 2.85] 4 AR & €% Pa 4. 7¢ 125] 8.3 125
1 i.919.643 |5.8% | ~ 28| 4.g00 |6.58 rd 464 120l 567 120
2 1.85| 4-44%5 |5.§% 2750 4.338 2.7 4-A5 115 2. 25~ 115
3 1.8/4.26¢ [5. 37 2.7 4 & & L8 7 4.2} 110].6. &4 110
4 1.75] %252 | T.23 2.65] 4-¢ 70 |@. 5% 3.82 105} & .62 105
5 1.7 Z4ep [ 2. GA T [fewearrat 26]4. 485 lo- 5 i K 100] £2-8% 100
L4ET Ko corytuf 4867
g%@ arﬂxh&w
.«&k}.%wk\u\\%

1) Switch on MCM & Bus to nominal voltages, wait for confirmation from abosrber
2) Switch off all; disconnect Anderson and sense from CAEN
3) Connect Anderson-short circuiter to cables of this sector

4) Connect Det Bias to CAEN HV channels set to nominal values and wait for confirmation & connect HV short circuiter
5) Connect temperature sensor CAEN HV and set nominal voltages and wait for confirmation

%N.Nao.ww@\z&._ chede RUS B (oo Cow Qw@&& o TP wack T conth Oﬁﬂ.wom._

V=AY | T = B4 ggA
526

C.&:xmumuw < \M«nmq

Rack | measurements sector 1.

TABLE 27.
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Patch panels

Rack I Cable Testing & connecting -

Side C
Sector VN d\xommm . qgv A “,WW\.N..NNQ”&
Bus MCM MCM
Bus Nomina! Connector Observation Nominal Connector Observation temp Temp
HS Vaoltage Voitage Bus current s Voltage Voltage MCM current s Bias current bias voltage current Voltage
A4 v A A4 v A
0 1.95] 261 | 5.1% 2.85] 4855 [ 0.59 -~ e 125] ~ Aonpr 125
i 19l 4660 | 5.69 - 2.8l §.38 | ©0.5% - GL3ub 120]  Jouh 120
2 185 454 | 556 - 275] 410 | 0.58 - .25y 1158  SmA 115
3 1.8 4255 | 5037 - 27 b oo | ©.56 - b2t 120]  mpd 110
4 1.75| 4.2 | &5.2% - 2.65 4.55" | .55 - 393 105] o wd 105
5 1.7] 440 S.40 - 2.6] L4 | pay - m.\.ﬁ 1000 Zoup 100}

1} Switch on MCM & Bus to nominal voltages, wait for confirmation from abosrber

2} Switch off all; disconnect Anderson and sense from CAEN ’

3) Connect Anderson-short circuiter to cables of this sector

43 Connect Det Bias to CAEN HV channels set to nominal values and wait for confirmation & connect HY short circuiter
5) Connect temperature sensor CAEN HV and set nominal voltages and wait for confirmation

UE A BUS ,
oo LB6 b6} q bwmmm%m
4 L& 456 ,,\
Y cﬁ [ e
3 L 6 e ; o@ ,or%,ﬁox
o b=y rww .
5 Loy

Rack | measurements sector 2.
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Patch panels

Rack I : Cable Testing & connecting

Side C

socwr B ok Tk )

G4 (4.9 02

Bus MCM MCM
Bus Nominal Connector Observation Nominal Connector Observation temp Temp
HS Voltage Voltage Bus current s Veliage Voltage MCM current s Bias current bias voltage current Voltage

v v A v v A
0 1.95[ 4. 645 534 - 2.85f 4 X0 [ 0.59 -~ 4. 76 125] D3 125
1 19| 4.5Gg| 58F - 28] {1 5L | ()58 - 463 120] goF 120
2 185 G &3S &5 1 - 275] 4. (XS] 058 -~ G.24 115] 5.05 115
3 18] b 2ol £.23 < 27| § 581 056 - b.76 110 0.0 110
4 L7s] .25t §.23 [ - 2.65| & 5351 U - 3.93% 105] ©.02 105
5 17l ol 506 ~ 2.6] L.445] .54 - 5.9Y 100l o of 100

1) Switch on MCM & Bus to nominal voltages, wait for confirmation from abosrber v

2) Switch off all; disconnect Anderson and sense from CAEN =~

3) Connect Anderson-short circuiter to cables of this sector

4) Connect Det Bias to CAEN HV channets set to nominal values and wait for confirmation & connect HV short circuiter =~
5) Connect temperature sensor CAEN HV and set nominal voltages and wait for confirmation =

Rack | measurements sector 3.

TABLE 31.
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Patch panels

Rack 1 Cable Testing & connecting

Side € Aoty /27 200

Sector \\_. AﬁO,@T Feka w

Bus MCM MCM
Bus Nominal Connector Cbservation Nominal Connector Observation temp Temp
HS Voltage Voltage Bus current s Voltage Voliage MCM current s Bias current bias voltage current Voltage
\ v A v V' A
0 1.95[4.935 [ EA3 B [~ 2.85| G % | mRi0¥ O0.588] A14pR 125 125
1 19| 4.8% | 5.69A i 2.8 482, | 0.58A - 4.62.m8 120 120
2 1.85] .04 5.530 - 275 433 | 0.58A < Y. 24uht 115 115]
3 1.8] ubX | 5.39R 2.7} 4.6F [0.558 d 4.3 p4 110 110
4 1.75) .33 | 5.24K - 265 btd [O.54 & P 3.94 .4 105 105
5 17l 4.2 TS5 A - 26| 450 [0.548] 7 L3 100 100
T e i
o hereaoed T-Loit (4 tin) | O3 Wdf&%(.
~erdos :C\DMRON
1) Switch on MCM & Bus to nominal voltages, wait for confirmation from abosrber - Q\hﬁ r.w&f%
2) Switch off all; disconnect Anderson and sense from CAEN

3) Connect Anderson-short circuiter to cables of this sector
4) Connect Det Bias to CAEN HV channels set to nominal values and wait for confirmation & connect HV short circuiter
5) Connect temperature sensor CAEN HV and set nominal voltages and wait for confirmation

Piloco @ Counected Ferighor-emuinakion 5.6k eow eatle el )

Rack | measurements sector 4.

TABLE 33.
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Patch panels

Rack 1 . Cabte Testing & connecting ’

Sice C

Sector & { dossk + @T;D.v Ao 00 \ &7 Got

Bus MCM MCM
Bus Nominal Connector Observation Nominal Connector Observation temp Temp
HS Veltage Voltage Bus current s Voltage Voltage MCM current s Bias current bias voltage current Voliage

v v A A v A
0 195 4 850 [ 535 - 285| 5. 720 1 59 VETA 125] Q.63 125
1 1.9 L RIE | 560 - 28] 5. {20 | © 5T - L2 120] o .o% 129
2 1.85] LI 5.8Y -~ 2.75| Lot | 0.64 P ) 115] .08 115
3 18] 4 E38[ o 3} - 27 4 %o | OS5k - [k 110 206 110
4 1.75] 4. S| 5. 2% - 265 4¥0| .55 ~ 4.9% 105]_¢.06 105
5 17l bl 5 4 -~ 2.6] L] 0.55 = 2.3Y 100 .05 100

1) Switch on MCM & Bus to nominal voitages, wait for confirmation fram abosrber

2} Switch off all; disconnect Anderson and sense from CAEN

3} Connect Anderson-short circuiter to cables of this sector

4) Connect Det Bias to CAEN HV channels set to nominal values and wait for confirmation & connect HV short circuiter
5) Cennect temperature sensor CAEN HV and set nominal voltages and wait far confirmation

Rack | measurements sector 5.

TABLE 35.
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Patch panels

Rack I - -Cable Testing & connecting

Side C

Sector % nﬂﬁ.\md ﬂe_\sgu@n\@ Jmc\mmv

Bus MCM MCM
Bus Nominal Connector Observation Nominal Connector Observation temp Temp
HS Voltage Voltage Bus current s Voltage Voltage MCM current s Bias curreat bias voltage current Voltage

v \ A v v A
0 1.95] Ec3o] 2. %% 2.85] .~ — Haxl 4.7s 125].6.64 125
1 1.9] & eys| o3 28/ 2-5% | 652 4.2 1201.6.43 120f
2 185 4. &5l 6 6F 275 9 57 5. {35 4. 45 15| & &y 115
3 1.8] & 37| L 44 27|26 | Sk 4.7 F 110)e-£¢ 110]
4 17s| Gg490(2 20 265/ £.5¢ [ & o 3.57 105) 6 -85 105
5 WX T AT 26[£.54 | 4. &¢S T 100l6-86 100

fen Hepn

?:a‘naxxmarw\\
peltagetuerkd

1) Switch on MCM & Bus to nominal voitages, wait for confirmatien from abosrber

2} Switch off ail; disconnect Anderson and sense from CAEN

3} Connect Andersen-short circuiter to cables of this sector

4) Connect Det Bias to CAEN HV channels set to nominal values and wait for confirmation & connect HV short circuiter
5) Connect temperature sensor CAEN HV and set neminal voltages and wait for confirmation

b3, F_\amr.%ﬁ_ﬁ H o x Aqawg ou ﬁn:\&f couvech  foca Oﬁbh%bma PP oo otk [
—& HOH-contend: ©.55R \M.m,m<_ Counechoc éﬁpm\r,,M,@«rm

Rack | measurements sector 6.

TABLE 37.
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Patch panels

Rack1 - Cable Testing & connecting

Side C

Sector { 'd ot +%GT¢V AE WQ\ 2.7 Cand

Bus MCM MCM
Bus Nominal Connector Observation Nominal Connector Observation temp Temp
HS Voltage Voltage Bus current s Veltage Voltage MCM current s Bias current bias voltage cumrent Voltage

A v A v v A
7 1.95] 5.035] £.3% - 2.85| 5330 ] 0.5 m@& 1250 ¢pg% 125]
1 to] U 9551 & 4o -~ 2.8[ 5 .24c | .58 ~ 4 6l 120} 003 120
2 1.85] 4. K55 6 .55 |HVmax™ 275 & {6 058 mae B G973, 1150 005 115
3 18l L3250 5 38 [HVmer K 2.7| £.0bS] D86 |tymaeT] .28, 110] o.p 110)
4 1.75 Ut blo} 5.25 - 265 5045 f.SY 2 G 105] 0.0 105
5 1.7] Gl 5 .42 - 26] 4.&0] .5y ~ 3 34, 100] _0.08 100

% couste wixed —% coerected

1} Switch on MCM & Bus to nominal voitages, wait for confirmation from abosrber v~

2} Switch off ali; disconnect Anderson and sense from CAEN -

3) Cennect Anderson-short circuiter to cables of this secton

4) Connect Det Bias to CAEN HV channels set to naminal values and wait for confirmation & connect HV short circuiter -
5) Connect temperature sensor CAEN HV and set nominal voltages and wait for confirmation +

Rack | measurements sector 7.
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Patch panels

‘Absorber - Cable Testinig & cornecting

Side C
Sector N
Bus MCM
measure Bus measure MCM Bias Temp
d expected QObservat d expected Observat measure bias Cbservat measure temp QObservat
HS Voltage voltage ions Voltage voltage ions d expected ion d expected ion
\ v Conm
€34 o/ 1
IEAA o iz PR P 125 125
11, %7 : 7,187 2.8 &¥t |5/ o 120 120
217,35 : A 2.75] =¥ lhp/ o 115 115
3Ry L Z1 2.7 ony e 110 110
4l2,33 L 2,658 2.65 o5 O 185 105
5[A6 @ 2, %%+ 2.6 SR 100 100
0} open PP3

1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6} ciose PP3

Rack | measurements sector 8.

TABLE 41.
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Patch panels

\;4\,& o %@sb_—%\_fo W,.brfo,m‘\e

SFEY. N
Sector ﬁw 70/ Pk
Bus MCM
measure Bu measure MCM Bias Temp
d pected Observat d expected Observat measure bias Observat measure temp Observat
HS voltage ions Voltage voltage ions d expected ion d expected ion
n v
- LR _/ Toan 0/ 1
HAEE R LN = R 2.85 =/ / 125 [ 125
1l g 882 EUE A 2.8 | (RS 120 o< 120
2] AR : L] 9 0% 2.75 | YR 115 iug 115
3[ 4.3 e 2.7 ¥R5 /o 110 Idd 110
4] A0 7 o 2.65 e e 105 o, 1 105
5[ Apks Zilon 2.6 ¥, 1/ 100 TR 100
0) open PF3

1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6) close PP3

Rack | measurements sector 9.
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Patch panels

Equipment needed: PC, MPT, opticai fiber patch cords, scope, optical head, power meter

1) connect clk, serial and g-link of corresponding channel te MPT card with attenuator
2) Run JTAG tester

HS Observations
0 o
1 O
2 <
3 OO
4
50 /3 Cf [ ..,QLx

Sheet /10

MCM test protocol CR4 C-side sector 0.

TABLE 45.
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Patch panels

Equipment needed: PC, MPT, optical fiber patch cords, scape, optical head, power meter

1) connect clk, serial and g-link of corresponding channel to MPT card with attenuator
2) Run JTAG tester

HS Observations
0o € ~_
b !
M \O\V e Conoh Pt o
5 O

Sheet /10

MCM test protocol CR4 C-side sector 1.

TABLE 47
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Patch panels

Equipment needed: PC, MPT, optical fiber patch cords, scope, optical head, power meter

1) connect clk, serial and g-link of corresponding channel to MPT card with attenuator
2) Run JTAG tester

HS Observations

WhWNREO
600000

Sheet /10 oo Co e

MCM test protocol CR4 C-side sector 2.

TABLE 49.
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Patch panels

1 e

(-t Rad 4 Weaod)+ 2 flclads |
o8 b Ay N\((ﬂ Mhinsols
J\@/».,Gf S Omp -~

Equipment needed: PC, MPT, optical fiber patch cords, scope, optical head, power meter

1} connect clk, seriai and g-link of corresponding channel to MPT card with attenuator
2) Run JTAG tester

HS Otservations

[
0~Dm<wgr\o_ﬁwmoﬁw\ Mowﬂoﬁo[% pﬁxqqmrmrf >

e

o
o
o
<

nmpwNEO

¢ oo oy cuv ﬂN:L(
Sheet /10

Ao drd L\, ¥ofle = O

MCM test protocol CR4 C-side sector 3.
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Patch panels

Equipment needed: PC, MPT, optical fiber patch cords, scope, optical head, power meter

1) connect clk, serial and g-link of corresponding channel to MPT card with attenuator
2) Run JTAG tester

HS Observations

[ SRSV S R e ]
o 0TO
%%

0 >3 poved o Lo
Sheet /10 F{Q ﬁof Oy ont

MCM test protocol CR4 C-side sector 4.

TABLE 53.
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Patch panels

Equipment needed: PC, MPT, optical fiber patch cords, scope, optical head, power meter

1) cennect clk, serial and g-link of corresponding channel to MPT card with attenuator

2) Run JTAG tester

HS

Sheet /10

b WO

Observations

o

S o e L2
o

ol

O

MCM test protocol CR4 C-side sector 5.
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Patch panels

39 of 58

Equipment needed: PC, MPT, optical fiber patch cords, scope, optical head, power meter

1} connect clk, serial and g-link of corresponding channel to MPT card with attenuator
2) Run JTAG tester

HS Cbservaticns

0‘6« ek afad

UuhwNnrEO

N

MCM test protocol CR4 C-side sector 6.

O
Omphk\glbﬁb connd  <eued OGLF

Sheet /10 T 1 gprean L

ALICE SPD system installation
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Patch panels

Equipment needed: PC, MPT, optical fiber patch cords, scope, optical head, power meter

1) connect clk, serial and g-link of corresponding channel to MPT card with attenuator
2) Run JTAG tester

HS Observations
21
° 8 0L 2O
2 O Melg fdogd b L LT ‘
w % —_—— b:ro werks ..m Sab en e A re novgh %VDN,WU K@sﬂm/ P
5o Ao \ - o ho Q%
Sheet /10 o Cuvran 7 % o, err, idd
i S lews
RN gpe o S Hmw\ﬁm,% NS
i ore B Lyl \ Conprtdsr o MO rde

AMCM test protocol CR4 C-side sector 7.
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Patch panels

Absorber. - ‘Cable Testing & connecting -

Side C
Sector W
Bus MCM
measure Bus measure MCM Bias Temp
d expected Observat d expected Observat measure bias Observat measure temp QObservat
HS Voltage voltage ions Voltage voltage ions d expected ion d expected ion
v v [CTFN
€34 0/ 1
NEAE 20 PR Pa 4 s 175
1|7, 47 7,135 2.8 s |05 © 120 120
24,95 7,36 2.75] X liMg/ o 115 115
iRy 4T 2.7 oy © 110 110
4|4, FS 2,653 2.65 b £ 105 105
54,4 ¢ 2, KT 2.6 T © 100 100
0) open PP3

1) Measure all MCM & Bus voltages

2} Measure on one by one HV sensor and confirm

3} Measure on one by one temperature sensor and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

6} close PP3

MCM test protocol CR4 C-side sector 8.

TABLE 61.

41 of 58

ALICE SPD system installation



Patch panels

Cable Yesting & connecting =

Side C ' -~
N o f
- PP IO A L ST Tl AN TS
Sector | ,?O/ vO
Bus MCM
measure Bu measure MCM Bias Temp
d pected Observat d expected Observat measure bias Observat measure temp Observat
HS Vaoltage Avoltage ions Voltage wvoltage ions d expected ion d expected ion
v a0, v
P ™, O@Dﬂ 0 \ 1
[AEE 2399l T, 358 2.85 | ET 125 125
1l 4 8% BT A 2.8 | TR 120 119< 150
21 A%y I PSS 2.75 | R 115 TE¥] 115
3] 18 Y6 2.7 $k5 / o 110 Fdd 110
4| A0 7 Beo 2.65 e o 105 ki 105
5| A&kS Z|Eon 2.6 R 4Jo 100 [ZdPR 100
Q) open PP3

1) Measure all MCM & Bus voltages

2) Measure on one by one HV sensor and confirm

3) Measure on one by cne temperature senser and confirm after each channel
4) Connect Bus and MCM to detector

5) use laser for proper routing & clean optics & connect optics

&) close PP3

MCM test protocol CR4 C-side sector 9.
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Patch panels

Sheet /10
Rack I MCM testing

Side C
Sector @ Am 2

CAEN moémﬂ supply Hardware limits must be set back to ALICE nominal

LV and. current and limits must be set to ALICE. nominal for MCM 2.6V/0. m>
LV and limits must be set to OV for bus

MCM rominal voltage is 2.6

0) Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4) Disconnect Anderson cable from CAEN and connect Anderson shert circuiter
5) Connect HV bias and measure 1
6) Discannect HV bias and connect together

HS Observations
- i H\. 4 e \ﬂ &
%:1_ “T AT uay ot 2V (uA) of A\& 1&& 10l
o 0.2% b 0o o4 £ pod QLQ
L 0.3 @lxo 1 DR 7z 897
2 0.24 _ i 2 GAT Ez%mx% e
.3 [k thm»,,l‘ 3 0.9 & Ot e
4 Leex 0 0.58 4 AZ0 14 AL
# s 0. 1% 0.9% 5 0uy Y S Ny A
Sheet /10

5.2 oo

Rack | measurements for MCM on C-side sector 0.
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Patch panels

Sheet /10
Rack I MCM testing

Side C
Sector wm

CAEN power supply Hardware limits must be set back to ALICE nominal

LV-and current and limits must be set to ALICE nominal for MCM-2.6V/0.5A
LV and: limits must be set to:0V for bus

MCM nominal voltage is 2.6
BUS is onOV!

0) Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ghm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4) Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure 1
6) Disconnect HV bias and cennect .“cm_mn_._mq

HS Observations
. T, e T(uA) ool A @zt Faatt EopPy,
il 4 o LA - [
0 ;.m. T ey @J 9 .48 6 o i v & ‘\
wnd o 1 0.28 I A <) . \lfxwwl
2 6 2G4 s OGg
3. e S <% - S W /A & .
- - Y7 — TTa T I Y
5. . N B < A - o.51 1 055 e
Sheet /10

. £ E\\Gmﬂv}f wrw}._\hmﬁ & 4
\ t { 3 y o v & i
\um L&~ %,C_U.ﬂ r\(\ﬂXwArAlmQH e CEY

Rack | measurements for MCM on C-side sector 1.
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Patch panels

Sheet /10
‘Rack’ I'." -'MCM testing

seec e« ex fo:to (5701

Sector k\‘

CAEN power supply Hardware limits must be set back to ALICE nominal
LV and current-and limits must be set te ALICE nominal for MCM 2.6V/0. m>
LV and limits must be set to 0V for bus

MCM nominal voltage is 2.6

0} Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none ieave the nominal value of x Ohm.
1} Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4) Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure 1
6) Disconnect HV bias and connect together

HS Observations
Vigh = 2.6V ﬁox ua) (@ 7 VhAl :c.sm( S m&,wﬁ
la, Mﬁnt. Mw\cﬁ ] 7] @ € 5 o
T o3k Duo 1] o0 Lu o - h
Y2 N I SR <N U I A &

I U1 - I Vs ‘ 42 062 s 0.6% e
Rk N I T 700 P X 3 )
0288 Q.40 :Wi.fo R AL e

£ FEE-S

0. 1A 025 B0

Rack | measurements for MCM on C-side sector 2.
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Patch panels

Sheet /10
Rack I ' MCM testing

Side C
Sector 2

et

Opmz_moémw supply Hardware limits must be set back to ALICE nominal

LV:and current and limits mustibe set to ALICE nominal for MCM 2.6V/0.5A
LV and limits must be set to OV for bus

MCM nominal voltage is 2.6
Bis {5 an, 08 1

@) Connect & multimeters/Cesar box to PTS000 chain and verify visually that ncne leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one {0->5) and wait for confirmation.

4) Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure I
6) Disconnect HV bias and connect together

HS Observations rele
Vb 2208 T Voua  Timan ua) @2 A Hum (e SV f o @2V
. 0 o edp M @RGS0 O26uA 4 D Bbuf 0.5 ui
dwlow e T T U O _‘. auin ol opax 1 g CLupA N D.ziuk ULEvF
R T R e S—
e 4 P M o
Y 40 23 0 0.0 A
j O. 250 5 Bbo Y 4 9o LORE
Sheet T/ K

X w\ﬁr r:w oh.

Sieotar, bm@\ oy L \ W\N 0

Rack | measurements for MCM on C-side sector 3.
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Sheet /10
Rack I MCM testing

Side C
Sector Nh

CAEN power supply Hardware limits must be set back to ALICE nominal

LY and currentarid:limits:must be setto ALICE so:::mm for MCM: 2. m<\o 5A
LV and {imits must be set to 0V for bus

MCM nominal voltage is 2.6

0) Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ohm.
1} Connect Sense wire short circuiter on bus sense wires

2} Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3} Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4) Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure [
6) Disconnect HV bias and connect together

HS Observations
Trgn  Teer A TP 7 A &aoV
0 {08 Ode - - 0__fabé S S S
1 VR g% 1 0.47% ;
N 0.79 c.wc; e 2 4 A
C.7% 0. % o 3 9.4
K&% 4 0.73 0.9 4 047
S O F 822 5 £
Sheet /10

— ﬁg Gﬁq

Ao SVOSTHHY e 0w YT Tk st

Rack | measurements for MCM on C-side sector 4.
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Patch panels

Sheet /10
Rack I '~ MCM:testing

MCM nominal voltage is 2.6
BIISs o DML

0) Connect & multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2} Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3} Switch on/off the MCM of the sector one by one {0->5) and wait for confirmation.

4} Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure I
6) Disconnect HV bias and connect together

HS Observations
- 7 LA . 4 R ;
Trcn Az LAY uA) &2/ (A) @5V ruat & ol
6.0 £33 0 9. 6 L.p4 02 ENVL S
Q.72 0.3 SN TN S < S S
o729 Quaul 2. ©re . 8 _ O3y Skee ﬂ\@@?
. 0.23 o 8sg 3 . D30 .9 02 ]
. Oew o 0r% 4 ©7E4 10 L2
TR - S ¢ ¥ 4% FoNya - T - T T I T 01 .

Sheet /10

Rack | measurements for MCM on C-side sector 5.
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Sheet /10
Rack I MCM testing

Side C et .
Sector M@ Amm 45 fmnn nN QM\

CAEN power supply Hardware limits must be set back to ALICE nominal
LV and current and limits must ALICE nominal for MCM.2,6V/0.5A

MCM nominal voitage is 2.6

0) Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4} Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5} Connect HV bias and measure 1

6} Disconnect HV bias and connect together

HS Observations

r T ey 6 > e ,
Tien Poa ¥ g, uA) uaf@sY @ fev . @)
=0 2,25 gk 4.5 0 6 HHLVGuse g v, —P 1, N
N S X ¥ 1 908 LAE R .Y (I
2 @28 eMe T 2. 0w 8 oo T
.WN‘W.%( m 2 \.M.wm 058 ‘w—l D_“M.m Hw Wﬁw : CF1
< 2K Y B 0.25 -Z o =
5 00p- 2289 sBAd 5 11 N e ] £t
m:mm»% /10 © Nw §x/ 0-05 0.0t o OO +§u%w§\
B chiasged Fhe complete m@\n oty 7 @ Adier repaiving e nux:mnmm..\.%_ fack
L ey ok I odvorn b sosorboy Agoss W i 10 oo Qémm

" vww..mm _.@uRm - %etﬁ\é,w P
sk sy problm

Rack | measurements for MCM on C-side sector 6.
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Patch panels

Sheet /10
Rack I " MCM testing -

. I~ mm )
Side C @mb% M )
Sector .Nu \3 Ao mr@mvﬂw

CAEN power supply Hardware limits must be set back to ALICE nominal

LV and current and limits must be set to' ALICE nominal for MCM 2.6V/0.5A
LV and limits must be set to OV for bus ‘

MCM nominal voltage is 2.6
BuS i5 0ROV

G) Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by ene {0->5) and wait for confirmation.

4) Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure 1
&) Disconnect HV bias and connect together

HS Observations
o e YOLL ) ‘ .
ycat Loy, LA L(u) @k 2 Ay @BV Cufl @ lov
UL N ¢ 7 SN ' - | 9 puy 6 O.B6 . DEE
TP - 1 @8% . 4 . 4§50, _
i i S R 2 eE T TR T gmyT T 0
3 T s 0.2 5 0.
4 o 4 a4 W O 0.5
- - 5 0.un ¥ R
Sheet /10

O eier.67 AX & wm,.ﬂ« e badandd f.wmiﬁ
G voiliy vt | turreak Bwe ol
i

Rack | measurements for MCM on C-side sector 7.
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Patch panels

Sheet /10
Rack I MCM testing

Side C
Sector f

CAEN power supply Hardware limits must beset back to ALICE nominal
LV.and.current.and limits must be set.to ALICE nominal for MCM 2.6V/0,5A~
LV and limits must-be.set to OV for bus

MCM neminal <o_nwmm is 2.6

0) Connect 6 multimeters/Cesar box to PT5000 chain and verify visually that none leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4) Disconnect Anderscn cable from CAEN and connect Anderson short circuiter
5) Connect HY bias and measure I
6) Disconnect HV bias and connect together

HS Observations
i T - '
;o T “aen IuA) o) LV I(UA) o 54 7 43 @ et/
vodata.  n " gen . 034 N - SR B
1 pw Y ECT ¢ 1 040 7o D5 e
2 5 wﬂ ‘ Lb@rwﬁ R LB 05 T
— 3 8.5% 0.7 0.09_ wi{rlpmw . I
_ a4 0.9% 0% . w 10 Tgxa _ T
5 0% 17 T ROCE woo_ghktd T T T
Sheet /10

Rack | measurements for MCM on C-side sector 8.
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Sheet /10
Rack I MCM testing

Side C
Sector %

CAEN power supphy Imaémﬂm limits must be set _umnx to ALICE nominal

MCM nominal voltage is 2.6

Q) Connect 6 multimeters/Cesar box to PT5000 chain and verify visualty that none leave the nominal value of x Ohm.
1) Connect Sense wire short circuiter on bus sense wires

2) Connect MCM-Anderson cable of sector to Anderson cable adapter and connect adapter to CAEN

3) Switch on/off the MCM of the sector one by one (0->5) and wait for confirmation.

4} Disconnect Anderson cable from CAEN and connect Anderson short circuiter
5) Connect HV bias and measure 1
6) Disconnect HV bias and connect together

Patch panels

HS Observations
g LK B p
Trica diren A wA) &t/ T(uA) det Lo AT &l V
N /A m&u P38 oy 0 o7 6 ol N e
— 1 . L% S SNV < X+ T B 7. —
2 O, mw DY s 0.9 8 _ . e N
I e Lot S 3 0.62. g &L .
% 4. 0.7k .40 4 032 1w U Trdooo ~wecmves 67 7O m%nmf
5Dt KN 5 [ E . _ _
Sheet /10

Rack | measurements for MCM on C-side sector 9.
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823
824
825
826
827
828

633
634
635
636
637
638

P3D

PaD.2
P3D.2
P3D.2
P3D.2
P3D.2
P3D.2

Connection 5

P4

Pa.2
Pa.2
P32
Pa2
Pa.2
P32

@@Cm exdCude,
on patch pauel side

o

c2p 638

637
638

210 cables

@

0 P3D.0-P4.0/C0.C.O
0 P3D.0-P4.0/C0.5.0-p $ 4=

© P3D.0-P4.0/C0.D.0

1 P3D.0-P4.0/C0.C.1

1 P30.0-p40/C0.81 ~> SE

1 P3D.0-P4.0/C0.D.1

2 P3D.0-P4.0/C0.C.2

2 P3D.0-P4.0/€05.2 S5 D

2 P3D.0-P4.0/C0.D.2

3 P3D.0-P4.0/C0.C.3 N

3 papio-pa.g/casa— S

3 P3D.0-P4.0/€0.D.3

4 P3D.0-P4.0/C0.C4

4 PID.0-PAO/COSA=D> TS

4 P3D.0-PA.0/C0.0.4

S P30.0-P4.0/C0.C.5 ‘e

5 p30.0-pa.0/C0.55 =ok BLO

S P3D.0-P4.0/C0.D.5

0 P3D.0-P4.0/C0.2.0 =P 5,6
1 P3D.0-P4.0/C0.2.1 o
2 P3D.0-P4.0/C0.Z.2 MY

0 P3D.1-P4.1/C1.C.O0
P3D.1-P4.1/C15.0 P S X
P3D.1-P4.1/C1.0.0
P3D.1-P4.1/C1.C.4.
P3D.1-P4.1/C1S.1 ~p S
P3D.1-P4.1/C1.D.1
P3D.1-P4.1/C1.C.2
P3D.1-P4.1/C15.2 "B SD
P3D.1-P4,1/C1.D.2
P3D.1-F4.1/C1.C.3
P3D.1-P4.1/C15.3 >S4
£3D.1-P4.1/C1D.3
»3D.1-pa.1/C1.CA —PSS
P3D.1-P4.1/C15.4
P3D.1-P4.1/C1.D.4
P3D.1-P4.1/C1L.C.5
P3D.1-P42/CLS.S ~DBD
P3D.1-P4.1/C1.D.5
P30.1-94.1/C1.2.0~BSO
P3D.1-P4.1/C1.2.3
P3D.1-P4.1/C1.2.2

NHOUUNBARPWUUNNNRRNOG

0 P3D.2-P4.2/C2.C.0
0 P3D.2-P4.2/C2.5.0 - 53
o
1

1 P3D.2-P4.2/C2D.1

v OE s veserscol (D @\

R HHKRRERMRERMR R R R RS

T L L

R

Mu:Simplex

LSPDU2PFAS! My-simplex

plex CO.C.O

MU-Simplex €0.,5.0

SPD-S00C-OPTOL

S35 %

MU-Simplex C1.S.4

MU-Simplex CL.D.4

MU-Simplex C1.D.5

MU-Simplex C1.2.2

MU-Simplex €2.C.0

Mu-Simplex €2.5.0

MU-Simplex €2.D.0

MU-Simplex C€2.C.1

Mu-Simplex CZ.D.L

45
a5
a5
4.5
as
a5

Y SPD/TS-EL tnstalled -
Y SPD/TS-EL Instatied -
Y SPD/TS-EL Installed -

Y SPD/TS-EL Installed -

Y SPD/TS-EL Installed -
Y SPD/TS-EL instalied -
Y SPD/TS-EL Installad -
Y SPD/TS-EL Installed -

¥ SPD/TS-EL Instailed -
Y SPD/TS-EL Installed -
Y SPD/TS-EL instatied -

Y SPD/TS-EL installed -
Y SPD/TS-EL Installed -
¥ SPD/TS-EL nst:
¥  SPD/TS-EL instalied -
¥ SPD/TS-EL Installed ~
¥ SPD/TS-EL instafled -

33

LS N Y

CERN,

Optical patch panel connection PP3 (Page1).
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PID

» e Ggd aubpuk > arie \Z7A

Connection 5 210 cables 1

Pa M-Simplex  1SPDUIPFASS

1. SPD-SxxC-OPTOL.

inConnector Type

P3D.4-P4.4/C4.D.4 —mnff CONNGT] /1 SPD-SO4C-OPTOL

P3D.4-P4.4/C4.C.5

1
P3D.4-P4.4/C4.5.5~ TO O B2,

$3D.4-P4.4/C4.D.5

P3D.4-P4.4/C4.Z.0 -3 SO

P3D.4-P4.4/C4.Z.1

Pana-pas/caz2 2 DY

P4.5 €5.C 696 696 0 P3D.5-P4.5/C5.C.0 1 1 il imps c5.c.0
P4.5 C5.5 637 697 O P3D.5-P4.5/C5.5.0 ~p S 1 i i C€5.5.0
] C5.0 698 698 0 P3D.5-P4.5/C5.D.0 1 To1 i €5.0.0
P45 C5.C 699 699 1 P3D.5-PA.5/C5.C.1 . 1 i MU-Simplex C5.C.1
P4.5 €55 700 700 1 P3D.5-P4.5/C5.5.1 —BSZ fa 1 TO1 it MU-Simplex C5.5.1
(] €50 701 701 1 P3ID.5-PA.5/CS.DL 1 PTOL i implex  €5.0.1
Pa.5 €5.C 702 702 2 P3D.5-P4.5/C5.C.2 1 SPD-S05C-OPTO1 il

P45 C5.5 703 703 2 P3D.5-P4.5/C5.5.2 ~BS3 1 TO1 i

P4s Cob 704 704 2 PAD.5-P4.5/C5D.2 — lotar LD el OPTOL P

P45 C5.C 705 705 3 P3D.5-P4.5/C5.C.3 » 1 TO1 imp!

P45 C5S 706 706 3 P3D.5-Pa5/C5S.3 B S& 1 i

P4.S C5.D 707 707 3 P3D.5-P4.5/C5.D.3 o 5 ,wu

Pa.5 €5.C 708 708 4 P3D.5-P4.5/C5.C.4 s 1 SPD-S05C-0PTO1 il

P4.5 C5.5 709 709 4 P3D.5-P4.5/C5.5.4 255 1 impl

P45 €5.0 710 710 4 P3D.5-P4.5/C5.D.4 1 SPD-S05C-OPTOL imp]

P45 €5.C 741 711 5 P3D.5-P4.5/C5.C.5 1 i

Pas C5.5 712 712 5 P3D.5-P4.5/C5.5.5 ~p .N [#] 1 impls

P45 C5.D 713 713 5 P3D.5-P4.5/C5.D.5 i imp

P45 C52 714 714 O P3D.5-PA.5/C5.2.0 - SO 1 i

4.5 €5z 715 715 1 P3D.5-PA.5/C5.2.1 1 SPD-SO5C-OPTOL

P45 €5.2 716 716 2 P3D.5-P4.5/C5.2.2" 1 TO1 i
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SPD/TS-EL Insts

Optical patch panel connection PP3 (Page 5).
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