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SiW Ecal Compact Digital Readout Electronics

D.Breton, J-C Hernandez, J.Jeglot, J.Maalmi, P.Rusquart, A.Saussac (Electronics, 1JCLab)
A.Thiebault, J.Bonis, D.Douillet, A. Gallas, C.Bourgeois (Mechanics, 1JCLab)
A.lrles, R.Poeschl, D.Zerwas (Physics, [JCLab)
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» Status of the SiW Ecal compact digital electronics
» Preparation for next test beam: 30 Nov- 6 Dec

» Next steps
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~ 2 x 15 slabs
Gbit UDP/USB/Optical Fibre Control & Readout /

Kapton /

CORE-Daughter
CORE-Daughter '

Data : 40 /80 Mbits/s

Control PC

Other utility 1/0s

External clock

HEIH.I.OW'EIHODI

HV
Kapton

CORE Module/Mother/Daughter : Control and Readout
SL-BRD : Interface board to Slab

External clock and Utility 1/Os : possibility to be synchronised with other systems!
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The SL-Board is the sole interface for the ~10,000 channels of a slab :

= |t delivers the regulated power supplies, including High Voltage,
controls the SKIROC ASICs, and perfoms the full data readout.

= |t is connected to the CORE-Kapton via an internal kapton layer and a
40-pin connector.

= |tis based ona MAX10 from ALTERA, which is a mix of CPLD and
FPGA.

= It includes an ADC which will be used to monitor the pulsed power
supply and the temperature.

= \ery size limited: 18 cm in width, 10 to 42 mm in length.

= |[ts own power consumption is <1W

= |t can also be an autonomous system with direct computer access for
testing and characterization purposes (using the FTDI USB modaule).
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CORE side Flexible kapton Total length ~40 cm Slab side (~22cm, rigid, pitch of 15mm)

SL_board connectors (40 pins):
7 common differential pairs for
sensitive signals, 1 individual pair
for control and readout, 14
common lines, GND

Core Module connector (100 pins):
7 common differential pairs for
sensitive signals, 30 individual pairs
for control and readout, 14
common lines, GND

= The CORE kapton measures 40 cm. It is the interface between the CORE Daughter and
the SL-Board. It permits driving and reading out up to 15 slabs.

= |t transmits all the clocks and fast signals, and houses the control and readout links.

= |t handles the synchronisation of the 15 slabs.

» The Kapton Interface makes use of asynchronous serial transmissions in order to greatly
simplify the synchronization of the numerous control and data links.

= The speed of the slow control and the individual readout links is : 40 Mbits/s

» Reminder : readout link of the ASUs : 2 x 5 MBIts/s

CALI ‘39 Calice Collaboration Meeting — Sept 2020
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The CORE Mother: The CORE Daughter:

= The CORE Daughter is based on a
Cyclone IV FPGA. It is the interface
between the CORE motherboard and
the Kapton which permits driving and
reading out up to 15 slabs.

= It buffers all the clocks and fast
signals, and deals with the control
and readout links through the Kapton

= The Control and Readout
Motherboard have been developed
for housing up to 2 Mezzanines: it
permits separating the acquisition
part from the specific front end part.
= External input and output signals

permit synchronising or interfacing The CORE mother Interface.
the module with other systems. = |t houses the second level of event
= The CORE mother sends common buffers (derandomizers).

= Ctrl & Readout link between CORE
Daughter and CORE Mother : 60
MBytes/s if USB, and 125 Mbytes/s
If UDP.

clocks and fast signals to the Core
Daughters to keep the system
synchronised

= The control and readout is possible = A GsEas
through USB(2.0), Ethernet (secured * %
UDP) over copper or Optical link = e

= The CORE module power
consumption is 5 W

The CORE module
The CORE daughter
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Acquisition Softw

Iréne Joliot-Curi
Laboratoire de Physique
A i LED Die 7 On/Off (%100

des 2 Infinis conzaae AT % E— sl
6 4 2 0 6 4 2 0 6 4 2 0 e 4 2 [ 6 4 2 0
I . I IS  F A e A AR | ddEw
11111111111111111111
I i s F S s S EEE @ @AW d |
I I S I E A AR | dEEw
15 13 1 8 L - s WARE o T 9 s 13 1 s 35 13 1 9
IdEE FEEE A  @EEE O

» The Software can handle the communication through FTDI connector
or through CORE Module.
» It handles the whole detector module:
= Two sides with 15 SLABs each.
= Each slab with up to 5 ASUs.
» It written in C under Labwindows CVI

asu3 Asu s
‘acquired frames) Select: CORE side | Alls | ¥| [ ALLSLABS |v] | ALL ASUs vj ALLASICs ¥

Input Channels (On/Off)

» Advanced measurements can be performed Online such as Threshold scans... (oo man - o | o | e |
> T io; ;nih? 7 P[EOREside:lALLs|" [aLsiass [~ [Aasus [+ J
» All the hardware components are detected automatically : Number of daughter | 3352220 ) ¢ mmmmomee ——= s
boards, number of SL Boards connected to each daughter board, and also the  |z:i::2::|f jgegeeene (oo "
number of ASUs on each slab using slow control readout. sessssss e e s e LY,
JJJJJJJJ |372 Es |374 Z lgs E l?s g VI
Input Stage Confiquration | (N & ke b7 B2 B K b2 !E Iﬁ IE li
CORE side: V V¥ NVFVNFLFIF
> All necessary Slow Control parameters can be programmed through the Ehemmms Fefiiiel g
y p p g g FROTTTES [ T T T T T T =
SOftwa re [conEside;\ALLs |~ [aLsiass [7] {ALLasus |w) j
Leakage Current : li;'em—vi Select sum‘s:ﬂ
H H H M H s [ ramets 7] O ommon Threshold | Channel Threshold Noe Al g
» Slow control configuration is checked by writing twice the same values to the = s [EEEE
SKIROC shift regiser and reading back the pushed value on the SROUT signal. B I ® a4
o L EER

» Control and data Readout with direct connection to the SL Board via FTDI
module or through the CORE module.

» The C-functions that handles the communication (readout and configuration)
can be used as a a library with any other program that handles C-langage.

CALied
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Hardware Improvements
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Experience from beam test permitted upgrading the design of the SL_Board:

* All useless circuitry has been removed and the rest optimized

* Kapton length has been raised from 40 to 48 mm (this will ease the plugging to the kapton)

 The main input plugs are moved next to the kapton (HV and calibration pulse in MMCX)

* The connector for the FTDI USB module is changed and moved => takes less space, easier to
handle

* A more robust LV connector has been mounted which permits using thicker wires (we had a
large voltage drop with the old ones)

e A switch has been added to encode the slot number

 We added:
* a DAC for SKIROC ADC calibration
e a flash EEPROM for permanent information storage: Serial Number

 The FPGA can produce pulses for autonomous functional calibration of both gains

 The HV will be made available on the SL_Board to ASU connectors (both sides)
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» 20 boards have been produced and equiped.

» Almost all the functionalities have been tested
and validated:
» Communication through FTDI and CORE
KAPTON
» Firmware programmation trhough CORE
KAPTON.
» Calibration pulses (see next slide)

» Still need to be tested:
» FLASH eeprom
» Power pulsing mode using the current
limiter.

15 SL Boards already tested and successfully validated !
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Running
Main ] AN Input Stage ] Gain & Shapers ] Trigoger  Calib lﬁdvanced i

Arsiog ot ol | » We have two ranges of amplitudes: in
{ oo T S ) order to test High and Low Gain.

© Enable Calib Pulse  Off ||[{on - - - - -

: ﬂﬁﬁ J-z@' o » Thanks to the DAC on the SL Board, we

Coed can send Pulses with Amplitude from
oo vt - 13V- 4 bt ~few mV to ~150 mV.

TR —— »The FPGA can generate equidistant
$3888388| [PrE v . pulses with known distance:
cececeee NI NN : : S
586888333 \pgpgp » Permits testings the synchronization
s8%sssey) MYV petween multiple layers

|88888888]  (mew) | » we can study the Re-triggers...

=» Thanks to this feature we can adjust the Common Threshold/ ASIC and the individual thresholds for
each channel to trigger on ~0.5 p.e
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Calibration Pulses : High Ra

Slab Interface Software V2,14

Interface Configuration Run Firmware Measurernents Advanced Show Window Help
TR B Rl R SR
. LED Display [~ On/Off (%_ 100 acquired frames)
Runni !
| | — -
Calib
& 4 z 0 ] 4 2 0 i 4 2 0 ] 4 2 0 ] 4 2 0 ]
Analog Input Calib A i 5§ S S S SR BB Ex
7 5 3 1 7 5 3 1 7 5 3 1 7 5 3 1 7 5 3 1
(conesae (e 7] [aiisan =] (umss =] | AEEE SEEE EEEE EEEE EEEE
14 12 10 -] 14 12 1D ] 14 12 10 ] 14 12 10 ] 14 12 1D ]
Enable Calib Pulse  Off [11 ][] on d 3 wl da 3 =3 d § 3 33 da 3 3
15 13 11 =& 15 12 11 8 15 13 11 = 15 13 11 3 15 13 11 %
Calib Pulse DAC d i ¥ ¥ §EHFHFFE S S E B HEE
1-35 1{-55 Select Amplitude Range : ASL 4 ASU 3 ASU2 ASU1 ASUD
0.6 = small [ ]||| High Charge Display ¥ On/Off(% 100  acquired frames) Select- COREside | ALLs |¥| [ ALLSIabs |¥| | ALLASUs ||| ALL ASICs| ™
' J ' 2063 -
P Y
0.00 330 1900-
o 1500 -
- 0.00 V=2 Pube Ampltude = (3.3 V- DAC valuelioor 1700 -
1600- Skiroc 1
-E 1500- Skiroc 2
Enable Input Calib Capacitance : 1400- Skiroc 3
for Channels: s Select Skirocs: £ 1300~
1 | | -
None All Ind , ; | ) 1200 Skiroc 5
0 1 > 3 4 5 5 7 Mane All Ind E 1100-
a2 @ @ @ @ 9 2 2 -
& 4 2 0 T 1000-
o 0 3 2 K Cleirmar
3 i 1i ]i ]i 1i 1; ]i r |— I— F > 900 - Skiroc 7
6 1718 18 20 21 1 13 7 &5 3 1
® 29 9 2 2 0 @ rrrr 800~ _
M 025 T OB I WM 3 4 12 10 8 Skiroc 9
® PP @ @ P W 0 L 700~
37 033 34 35 36 3T 3| I rrr r 600
* @ @ @ @ @ 9 15 13 11 9 Skiroc 11
40 41 42 43 44 45 46 47 I I 500 - Hiroc
* @ @ S @ 2 D
48 43 50 5] 52 53 B4 55 400-
P 29 9 2 0 0 0 300- Skiroc 13
5 57T 5B 53 6D 6l 62 63
@ 29 9 > o 2 9 Apply
~ 144 - I I I I I I 1 I 1 1 1 1 I I I Cliroc 15
0 100 200 300 400 500 600 700 &00 Q00 1000 1100 1200 1300 1400 14563 Skiroc 15
Channel + SCAColumn x 100
Y Axiz Scale : Manual Auto i Min :|} Yoz Max :;mm} Persist: [~
— —

2
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Slab Interface Software V214

Calibration Pulses : Low Ra

Interface Configuration Run

Eirmware Measurements Advanced Show Window Help

D IORIPO WA OO

Calib

| | l

Analog Input Calib

Running

l

[C{}REside:|Leﬂ v| [AlLsiabs |v| [ALLasus v ]

Enable Calib Pulse Off I On

Calib Pulse DAC

132 158 i
" p Select Amplitude Range :
0,66 . o6 Small I High
—
0.00 3.30
230 V== Pulse Ampltude = (3.3 V- DAC valveldoo

Enable Input Calib Capacitance :

for Channels: s Select Skirocs:
| | |
Mone  All Ind \ | \
o 1 32 3 4 §5 & 7T MNone All Ind
2 @ P > DD E 4 - a
B 9% 10 11 1 13 14 15 =
YT EEEE R rrr v
16 17 18 13 X 2 22 23 7 5 3 1
@ 2@ 2 2 > 2 D — I I I
32 3334 35 3 3I7 3B 39 rrr
@ 2@ 2 2 > 2 2 15 13 11 g
40 41 42 43 44 45 46 47 [ I I I
* 29 > > > 2D
48 42 50 g 52 53 B4 ok
@ 2@ 2 2 > 2 D
B L&F B 59 &0 6L 2 63
* 2 > > DD . Apply

] CORE side:

= - e
- N-N- N -
N-EH-N-N-
N N-N-N-

e
b

ASU 4

Charge Display W On/Cff(3% 100
300 -

280 -
260 -
240 -

220-

= = [ Pt
A 4] (o] =
=] =] = =]

1 | | |

= =
=] (%]
(=] =]

1 1

Charge Value + Gain Off set

oo
(=]
1

[=x]
=]
1

40-

20-

i
200

I
0 100

{ Manual Auto

LED Display [+ On/Off (% 100

] 4 2 a
d J a
7 5 3 1
d d | s
14 12 10 ]
a a
15 13 11 )
d d | s
ASL 3

acquired frames)

I I ]
300 400 500

Yhds Mn 20

] 4 2z a
d dda
7 5 3 1
d dda
14 12 10 B
d | .
15 13 11 9
d dda
ASU 2

Select: COREside | ALLs | ¥| | ALLSlabs |¥] [ ALLASUs | v || ALL AsICs| ™

I I
a00 700

acquired frames)

E 4
d |
7 5
d |
14 12
d |
15 13
d |
ASU1

»
E-EH-N-HN-

NN -

Sel Siab:
e

] 4 2 o
d || s
7 5 3 1
da d | s
14 12 10 ]
d i
15 13 11 )
d J -
ASUD

I I
300 200

Channel + SCAColumn x 100

Y feds Max

< 300

I
1000

I I I
1100 1200 1300

Persist:

I I
1400 1463

I_

Skiroc 1

Skiroc 2

Skiroc 3

Skiroc 5

Skiroc 7

Skiroc 9

Skiroc 11

Skiroc 13

Skiroc 15
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» We designed this board in order to program the SL Boards Firmware
through the CORE Module via the Core Kapton.

» We can program each SL Board using the encoder wheel.

(unfortunately it is not possible to program all SL Boards in parallel

because of a conflict on the returned data )




‘i.)CLab Interfacing SL_Boa

Iréne Joliot-Curie

e design of the SL-AD

The new SL-ADAPT interface board permits the control and
readout of a FEV13 by a SL_Board. A hole below the 3 kapton
cables permits connecting the high vgitage for the wafers.

[
T

e .

ASU_EXTEND

2002

J. MAALMI/ S, JEGLOT
CADFTJCL ab /ORSAY
JC . HERNAMDE
0220

=
kT

i

i

K7

1
T

=
F=
=
F=
IR0 LRNA LOND LANY NRY NN DURN DRRENRE

-

=
L)
-
a
RN

ILC-ILD
ADAPT_SL

TN ’ [ TN O T TTTTT @ T '. [ T O TN

ASU_EXTEND Board

=>» To align all the
FEVs11/12 with the
FEV13

15
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Readout of FEV13 thr
SL-Adapt/SL-Boar

e SL Board interfaced with the FEV13 with same Firmware as for a FEV12 or older : thanks to straps and

re-routings of signals diretctly on the SL-Adapt board.
 The Software detects automatically if the board is a FEV13 or FEV12 and « adresses » it according to it.
* We can mix on the same Core-Kapton SL-Boards connected to FEV13 boards and FEV12 (or older).

oo v TS, 0

Interface Configuration Run Firmware Measurements Advanced Show Window Help

IQIVBE PO Wiz i@id

Running @
Main ] Input Stage ] ] ] ] ]
Run Options Display Options
£ Single Evert # Cydles required Select Gain to plot:

[ £ Finite Event Number =
£ Finite Cycle Number # Events Required

" Finite Time 1 Select Hits to plot with:
& Continuous

——
1 1 1
Low Gain High Gain Both
—— | —
1 1 1
Mo Hit Flag Hit Flag EBoth

Charge Display Options:
Select 5CA Column for Plot:

Required Run Duration:
Days Hours Minutes Seconds

0 0 5 0

Enable Ext Clock Input  Off Jay On ALL SCAs -

Trigger and Acq Options High Gain Position Offset :

Trigger Type: 2000 3000
& Force Trigger fo !
" Seff Trigger 1000 J -4000
S . - .
Acquisition Window source: i} 5000
& Auto

-
¢ From Soft Cmd - 1000

External Signal:

l Delay for Start Acg : 0 (¥ 200 ns) Level
) e U wma

Acq Window Width: ¥ 10 me Edge

0 [Tt

Run Elapsed Time:

Delay between Cycles: : 100 ms

| Acquisition MBits/s

0.000 Days Hours Minutes Seconds
# Acquired Frames 0 0 B 21
464
# Skiroc Events & Single Events # Hits # Cycles
7843 117645 7529280 2305
Events/s Single Events/s Hits /s Cycles/s
0.00 0.00 0.00 0.00

LED Display [~ On/Off (% 100 acquired frames)

CORE side: Sel Slab:
6 4 2z 0 6 4 z 0 6 4 2z 0 6 4 2z 0 6
i §FE i §FE R EEEER a2

7 5 3 1 7 L 3 1 7 5 3 1 T 5 3 1 7

iddid §EF§FE E S  EEEmE d

14 12 10 & 14 12 10 & 14 1F 10 & 14 1F 10 & 14

i i EFFF §FEEE R EAER =

15 13 11 3 15 3 11 3 15 13 11 3 15 13 11 £l 15

iddid §EF i S  EEEWE d
ASU 4 ASU 3 ASU 2 ASU1 ASUD

Charge Display ¥ On/Cff(% 100 acquired frames) - coreside | ALLs | 7| [ALLsiass |7 [ALLasus || [ ALL Asics|w
1308 -

1200 -

1100 -

Charge Value + Gain Offset
=
[¥,] (=1} ] [=:] o [=1
= (=] (=] (=) (=) (=)
[~} [=1 [=1 [=1 [=1 [=1
| | | | |

£

(=1

=
|

I I
400 500 600 TUU 800 900 1000
Channel + SCAColumn x 100

¥ Axis Scale :  Manual Ao YAdsMin 30 Yeois Max %4000

[
1100

[ [
1200 1300

(59 68 W 48 5 6 SN WP R G W O £ o B

1 1
1400 1463

Persist: [~
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First image of the
Software reading out a
FEV13 through SL-Adapt
and SL Board!



.MJ CLab

Iréne Joliot-Curie
Laboratoire de Physique
2 Infinis

15-Layers working prototype!
~15 000 channels

Preparing Test Beam in DESY (30 nov- 6 Dec)

We were « almost » ready in March ... we should be fully ready this time!
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CIirs

The SL_Board V2 is coupled to the FEV which holds the
wafer on its bottom side. They are then pushed
together into the plastic slides screwed on the new
carbon frame. The tungsten plate will be fixed on the
back of the carbon frame.

The full slab is then pushed into
the rails of the metallic box, which
can house up to 15 slabs.

£ 311 T D) T
iU Y1

r
ur

h .

" . ¢
B

e A w|mEy T
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Once the slabs are ms.erted, the Kapton A dedicated pedestal has been designed for
then the power supplies are connected . .
, cgrrying the CORE module to which the
(LV and HV). Total LV current will be of . L
_ ZORE_Kapton is connected. Electronics inside
the order of 24A with no power .
the box is cooled down by two fans.

pulsing, producing ~90W .

CALI ee Calice Collaboration Meeting — Sept 2020 — IJC
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Slabs in horizontal position for Commissioning
runs with Muons

Baffles for air cooling input

New Patch Panel!




ﬂ*éﬂ&ﬂ@ln@t Curie SOftwa re I m p rove m e

Laboratoire de Physique
des 2 Infinis

» Load Configuration from ASCII file :
e Easy configuration of Gain, Trigger Enable, Thresholds etc ... per Slab Add
= Works even if we change Slabs position, and also if Slab is missing.

# AcgParams TrigT}fﬁ:e ' SELF_TRIGGER " AcqwindowSource ' AUTO ' ACQwindow 2 DelayBetweenCycles 100 DelayForStartAcq 0 ExtSigLwel ' TTL ' ExtSigeEdge ' POS '
# slabserNum 1.3 Slabadd 2 Asu O

## ChipIndex -1 FeedbackCap 4 ThresholdbDac 250 Holdbelay 80 FSFeakTime 2 GainselectionThreshold 500 pefaultChThreshold 10 pDefaultTrigMask 0 DefaultPamask 0O
### Ch 55 TrigMask 1 chThreshold 0 PAMask 1

» Coming soon : Online Monitoring of Temperature and AVDD at beginning and end of Acquisition Window=> ADC values
stores with physics Data.

LEDs to visualise data coming from each slab.

ine Hits Hi i i s 1 . S
O n I I n e H Its H IStOg ra m I ng a n d St rl p C h a rt | Interface Configuration Run Firmware Measurements Advancer d  Show Window Help
e s =)
CORE side Enable Online Hits Histograms | & &2 Siab

4 1 0 6 4 2 0 4 1

III IIII IJJ
_II IIII

o

Time Interval for Hits Histos (s)3 1 Time Interval for Strip Charts (s)| 2

Hit= Histo for SlabD @2 Hit Rate Strip Chart (kHits/s) for Slab0 & 2 14 12 1w & IPRETRE.
¥ Axis Scale : 1,868 - " | . i daaa ' i a i
13 E) 15 1 1 15 3
Manual Auto 1.500 -] " | . i a3l ' Jddd N
= @
¥hxis Min -'5 1.250 5 ASUL ASUD
-l | T
Zlo.oo 1 1.000 = Select: COREside | ALLs | ¥ [ALLsiabs [ ¥] [ALLasus |+ [ Adgasids v
J m S
Vhuis Max =' D = .
S0 o : EEEREEEE s
0o 0,250 = m e T Ve e e e e s w. I
0, UUU
].CIU 200 300 400 500 600 700 800 QUU ].UUU ].].UCI ].200 ].300 1400 ].563
Chipld*100 + channel |

X Axis Scale : Manual Auto  XAxis Min : (] Hhxis Max : 100

Hits Histo for Slab1 @4

0.297 -
Y Axis Scale :
Manual Auto 0.250+
Yhxis Min 5 0.200]
- 1
- 0.00 5 0.150
F=]
Wéuris Max Z 0,100
- -
~|100.00 0.050
0. ooo

1.00 200 300 400 500 600 700 800 900 1.000 1.100 1.200 1300 1400 1.563

Hit Rate (kHits/s)

: y | | S
TCICI ECICI QCICI 1000 L].CICI 1200 1300 1400 1463

Chipld*100 + channel
Channel + SCAColumn x 100
= - - - = Persist: [~ i
X Axis Scale : Manual Auto XAxis Min 0 Niis Max 100 Yiois Max 54000

Xaxis is ‘ChipID * 100 + Channel’ => Time Interval to refresh total Hit Rate (kHits/s)
permits vislualsing immediatly Beam position in each ASIC! => Permits to monitor Hit Rate/Slab during Test Beam
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Control & Readout Kapton ~2 x 15 slabs

"\

\
4dMHz clock
/ o
i _ 2
Bul 1z |« ACR_Window 2 CORE-Daughter
Y1 B | \ 9
< o Busy I T
= T \ L =
d 2 \ Y |
> g D
< - Data : 40 Mbits/s
A 4 A 4
40 MHz (input) Busy (output)
ACQ_Window (input)
AHCAL Electronics Synchronisation signals

Type of signals: TTL
ECAL Electronics

» We prepared synchronisation with AHCAL for CORE Module inputs/outpus are SMA female.
. = We will need Lemo to SMA male adapters
testbeam in March:

= Common 40 MHz Clock and AcqWindow source. ; ;
| awanne [~ |

(common . - I

= Busy signal (corresponding to End of readout of All a1 Phese :

Skirocs AND buffers empty in SL-Board) sent from . 'T |

Clk 5 ase : R

CORE-Module to CCC MHz !: : >

(ECAL) ! ! !

= FPGA timestamp is Reset with first Start Acq.

CAL"G@ Calice Collaboration Meeting — Sep

PhaseB — PhaseA = fixed Offset between AHCAL and ECAL at each power ON
Max = 200 ns (1 clock period of 5 MHz)
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» Commissioning runs with muons with
new patch panel: check noise, Grounding
policy ...

» Calibrate noisy channels etc...

> Intensive runs ...

CAL"G@ Calice Collaboration Meeting — Sept 202(
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Under study: Power F

Two remarks:

1) High-value flat capacitors (Murata) actually have a poor ESR (order of Ohms) => not adapted to high currents

2) Itis better that the AVDD of the SKIROC chips does not vary during the power pulsing

— two actions:

1) Put enough lower-value capacitors with very good ESR (~ tens of mOhms) to store the charge

2) AND add an individual regulator for producing each SKIROC’s AVDD locally

Discharge
~90mA/asic QQ Same scale
A f Can be MCP1754S , \
ew ms Slow recharge (<200 ms) (SOT 23-3)
<4V
\ M_AVDD local_AVDD
>3.5V
> 600 uF —— SKIROC
Per SKIROC

100 to 220 pF

Example of Discharge/Recharge Cycle for one SKIROC block:
e Current of 90 mA during 2.5 ms in 600 puF => AV ~ 0.4V

» Total FEV capacitance ~ 15 000 pF

* Reload current can be as low as 15 mA/ASU

There is no more effect of the variations of AVDD on the SKIROC chips
The only constraint is to keep AVDD > 3.5 V.

The higher the capacitance, the lower the variations => look for the optimum
—_(~1000 pF ?)...

CALI@
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There are already 4 slots for
decoupling capacitors around the
SKIROC chips. More can be added
if required (space is available).
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Software

Next stej

» Software Next steps:

» Temperature and AVDD monitoring
» EUDAQ interfacing

» Clibrary ...

Power/Pulsing and long SLAB:

=  We can test the functionality of the power pulsing with one ASU with the
current hardware, but AVDD will not be constant on the Skirocs...

" Foralong SLAB, we are studying an evolution of the FEV12 with:
= distributed low value capacitors on the FEV and individual regulators.
= Improved distribution of the Clocks along the long Slab

CAL.@
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> A lot of experience learned from and since last test beam in DESY (July 2019)
» Improvements realized on mechanics, electronics (hardware/firmware) and software
» We designed and produced a new version of the SL-Board = V2

» We developed the SL_ADAPT board in order to permit interfacing between the existing
FEV13 boards and the SL-Board.

» The 15-Layer compact prototype is now ready: commissioning in progress ...
» Next test beam scheduled 30 nov-6 Dec 2020 in DESY

» Studies have started on Power Pulsing mode/ Long Slab: need of a new version of the FEVs
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Constraints on Readc

Alveolar
structure
Fastening
—  system
(rails)

Spatial constraints for the Active Sensor Units (ASUs)

186.5

= Very limited space between layers (depending on the total
number of layers).

» Two protoype versions have been realized with different SKIROC :/Detector
packaging and thickness: = S
v BGA option : PCB + components(1,2 mm) + connectors = ~ 3,2 ———— 49 mm
mm _ A
v COB (Chip On Board) option : PCB and ASICs = 1,2 mm + ” 20 mm
connectors = ~2,3 mm
LN
Constraints for the Slab Interface Board ( SL-Board) SLAB digital Interface Board,
180mm \ for control & readout: SL-Board
= The Sl-board will be installed between ECAL and HCAL, separated 10 mm
by only 67 mm
» L-shape because of the cooling system

= Maximum Height : 6to 12 mm depending on the location

= Control & Readout electronics at the extremity of the Slab

= Signal Integrity over a Slab : up to 15 interconnected ASUs

= Very low Power consumption (~ 150 mA/ Slab) : needs to run in
power pulsing mode

o R,

Gradconn connectors (1,5 mm high)
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ASU: FEV 11, with Skiroc BGA option, and the gradconn connectors



