Front-end tests

2/6/2016



» Extensive discussions on grounding since the end of February with the help of
Francois and dedicated meetings (last one on last Friday 27 March)

- Definition of final grounding scheme being implemented by July 18th based on
a common ground at the level of the cryostat and insulation transformers in
order to decouple the ground of sensitive equipments

» Checks of all connection scheme from the anode planes to FE cards, chimney
flanges, DAQ ADCs

- Channels mapping, final design and production of FE cards with integration of
decoupling and protection components on FE card (R bias, C decoupling and
diode pairs) and warm flange (cleaner interface with grounding and shielding,
had to be modified anyway since it, half of the pins of each connector were
originally set to ground)

» Checks on mechanical compatibility of FE cards

- Further tests in situ on FE cards insertion and noise checks



General grounding scheme:

(March 3rd)
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Fiche e-catalogue

P Accéder a l'accueil e-catalogue

Lllegrand”
| Example of isolation

transformer

REF. 0 428 27
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Y 2
VY | — mm—
i i — | INFORMATION PRODUIT Tarif unitaire HT 3 490,00 €*
| —— | Decouvrez nos solutions sur mesure Emballage (nombre d unité) i
[ d l'anglet logiciel h
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Téléacharger e visuel
Caractéristiques génerales Caracteristigues du produit
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= Cuve RAL 7035 = Conformes & ka norme [EC EN BO07E-11

= Ayec prizes de réglage + 5 % & partir de 50 KA,
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Primaire : 400 V - Secondaire : 400V + N
® Puizzance : 16 kWA
= Borne primaire cable souple section : 35 mm?
= Borne secondaire cikle souple section : 35 mm?



Layer GTL, ANODE

Asymmetric
Fixation holes

Large hole

Signal hiﬁs connected via Gl
e N BN Ee—

KEL 8913-068-178MS-A-F SMD mounting
Cable KEL8925-068-179-F



Signal Connectors Connectors have the small hole at right and

Laye rs G1 + GTL the large one at left, so the numbering of
channels 1-32 proceeds in the same sense

(small hole to large hole).

Also the naming of
connectors on a side
will do the same from
the side of the small
hole SX1 -SX5

5 connectors
of 32 channels
per side:

SX1-5 Hor.
SY1-5 Vert.

For more than
one anode we
just continue
the counting
in next anodes

For 3x1x1:
SX1-SX20
SY1-SY10

160 200mm WM. gerbe B Co

Pulser or bridge connectors



3x1x1 Meeting March 24th

PY1_01 PiY5_01

- EE— .

pulser side

PX1_01= pulser x -

SX1_01 connector 1-pint

SY1_01=signal 5Y1_32

y coordinate- SY5_01
connector 1-pin 77
1 connectors have asymmetric holes to not

make mistakes.
Ch 1 always starts on the small hole.




3x1x1 Meeting March 24th
and last on April 28th

This is how the CRP will be mounted and LEM-HV cables cut to match this layout.
After next week- No going back!

LEM HV connections are all in top-left corner

PY1_01 SPFT PY30 32
e
SX10_32 iR e I (e el | | | - 10_32
ID
SXT 0 | e [ | | e 8 P X101
SY1_01 o SY30_32

1. if we link the anode copper ground tracks as proposed in previous slide, then pulser/
signal have common GND
2. Do we agree on this layout and naming convention? (S,P)-(X,Y)-connector#_pin#



CRP, no way to have
bias resistors +
polarization
connections on the

CRP /

Signal flat cables:
36 GND
32 signals

Signal

80 and 68 pins flat
cables only a few
grounding lines
(9 lines)

Ground

FE card

\

Pulser flat cables:
36 GND
32 signals

=  Strips are put to GND via the bias resistor on the FE
card

= Ground rings on anode grounded via a few
conductors in the flat cables in the chimneys

Cold flange PCB

(no continuity among
GND plane in contact
with chimney and GND
on connectors)

Rbias= 1GOhm
C_decoupling=2.2 nF

All HV rated

Diode pair as surge arrestors
(defined in past presentations)



3x1x1 Meeting March 24th

back plane of anode connected

t tat GND.
- cryostat GND © wa a
3V _
FE twisted
pair anode
uTCA
cold flange .
warm flange EI signal path

pulser

10



3x1x1 Meeting March 24th
ETH copper strip on CRP

11



- 136 [ e
Jaste- - - 34408 - || .‘ 7 [-18
T ‘; |ﬂﬂftnﬂﬂﬁﬂﬂﬁﬁﬂﬁ[ﬂﬂlﬂﬂﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂﬂﬁnﬁ & Eg%
@ %E-DHH?BL-F O M1m1m“& -- @ g

ARG -~ ASIC

“ POSITION AND © POSITION AND
SHAPE TED SHAPE TBD [
—BOURNS 2061 SURGE ARRESTORS (POSITION TBD)

g g

OO00O0O0O0C0CZ0O80030C03C0
I I W
000000000000 o0d0a0n
= 0088d0000808880800 1%

.~ KEL 8901-068-177L-F

“]_% Jadalolabelalalelolotolelalaly IL
L ::! § 1‘_ll1'I'I'I'FFFF""I'I'I'I'FFI'F"I"I"I'I'II'FF'FI_|{|—|_

% J* 2

KEL Ba01-068-177L-F
E‘%‘HHIHHHEEHMM -
|l5prrprsrnsAAnRARAREIAARFARFRAREAAA 1

o g |

3 36

KEL 8901-068-177L-F

136

N A
I

—
=
=
=
| | ;

_.7-_

[ ITEM NURBER: 400 REV.A
!

|N.OFPIEC‘.E3: 5 (FORFROTOTYPE) + 25
[RiaTERI2

MESSRIETEERR SH SR B BETESRIEE ROakh Ry

KEL 8901-068-177L-F

. wEikPER DL

12



Left

Pind

B

Right

C 0] E

E KEL 8931F-080-178L-F 136 KEL 8931E-068-178L-F "

58.42 *l 8498 508 =3 (78 =

-:En =0 205 IS

~ “

GONEACIEIdIAgARdE R Eld dAddAdERE D00 d0gd
A T T T B T R
0 a - !{ L a LI ] LU U 0 L]

:l = 0 |
i 232 .
A O Nz

63 788

n
. | ]
L
A2l d0dddAadeeedddadaddedg0g "y}
(m'ﬂuuuvnauﬂﬂp | B -
!)ﬁddﬂﬂ!)qﬁﬂdlﬂﬁﬁﬁﬁﬂ ™ —
s = 3 —!
L . ] ]

0.6

|Pin2 ¢

L -

S1=pin3
S$2=pin5

S$31=pin63

$32=pin65 -> CRP connection scheme reported consistently by cables up to the FE card connector

Pin

N

Pin 1

1GND Pin3=S1
Pin 5=

KEL 8901-068-177L-F

¥

@4—

Pin 3

Pin 63=531 pjn 65=532

Pin 67= GND
S2

Second connector
Signal channels S33-S64

—= 127 -~ 127

=

=
[
&
fi

=

I
I

by I ! —
s & = PR / 'y ]
{5 I R R R T T T T . . @ R T T B T T T N T R N T TN TR B N o =
@EESS!aa-ﬁuﬁ-\mmﬁaﬁaaauu-c--uSBSEE'U'b ool e o o 0 o o e D Do o) o e e D —
A A ] 1] L
) T
121 - A3t ﬁ

oy C N

50 8 132 —- 508 108" - LG e -

Pin 68 GND ' KEL 8901-068-177L-F : 13



Right

*|‘°|°°|FI|S:4=|RQ|RQH|NEQl‘qPQH|HFS|H|P?U|N:3|!OTBF‘Hu&|lﬁ&%lqﬁﬁiﬁ|lﬁﬁl

T
L e WILEY Cim_ kb bL- ik
IR LLLL ] a0 01 117F
" =
i o ]
e 3 s f e T _ __u1_a_H:H_
o T g — F%m mm R L S - ol
By w2 @ 59 1w NI B d — o
Fog L - = o I= - _ _ B -
£4_HINO £4 dLn P N ] N o d Wd @ |-
7 @ Haers = v LIENAIL - [ =
29 K10 OO 23 AL YT - i REE S o g S |
T B R W E To a0 e Jinina W c*d 11— 0
[ i 9”10 P T AL o w4 T e i f |
o e e Y e = dE-amn I\ eing - =) 2
5 K10 OO 65 AL ! e, — o wd —g ]
s o M_H__H_m & 75 2u -V Eing o f 4 IR H_H_ _H_M
= 5 ~ oo reromn | NN - " " -
s = 10— 4§ a0 e T o ¥ 4 sa — - _
25 B OO 15 AL iy - s ==
sg wun @ m.__H_ _H_: 4 ¢ L0 i aAe L g |t
Eatl] I = — 1= - - - ] 0
F5 HION ¥5 AL ¥ 4 I
= er = et M L M
£ 1w R — £ g Cana — i wd R
i 2 W"_H_ _H_M " 28 a1 Teamn wana e = T g —g T 1"
sl D o= = T4 o5 I Jd-Ln o 0% P S e f
T [« aE = oF WIng (M ALhO - E— ™
08 1w OO v~ g0 ot — i W4 —g|
6w T B_H_ _H_E = %4110 e L] L L L e e L
HLw B_H_ _H_B & 2% 4L P i LT Su 25 d Py e L i L
e I e 4% L gy LERL w g L
O Oar = P v AL = L d LA™
s oo T M_H__H_E 3% 410 iy LRLL = P ey o |
s TR E saw e o L o S 3 w7 IO
T i o B ¥5_ o — — it B d — P Ok
g n  © ﬁ_H_ _H_B & £% 4L e b = L v e l |
3w & H_H_ _H__N_ i 3%_dun ST R T ¥ d P e
il [l = BE WD - "
5 tuan i — T8 da1nn = — i wd g
w8 W"_H_ _H_M" I 43 aun panT L gwp— =2 g —g—{ T 1™
s  * PN — =0 65 dL0 L v e
T s = - - e
2E W1 85 gm0 1w 1 —|
w2 P BT LE_dun W d L N L
%
[} [y T 3 = - L L
9E_HIw0 i — 95 gm0 55 d T
] LN =, - E K
55w § g ¥d—g
p - i = - ] [l
BE_HIOD == BL 4L £ 4 n___H__H_n
¥ 3 = sLomer | M |
£E W1 T aIn 11 ——
= o= s
2 2 z @
E & 5 3
£ = -
T . 2B

FE CARD

Left

EEEECCLEERCEEEREREECEEEERE

=

N| -| ‘D| no| q g|

_ = = WLSIRIIET —mr
. nmy=grs Luv]) , Q0 ooIoa AL -ih
e e e i e | Wi 2 =

20 HIw e g 15 4I0 = g8 = ! mm_H_ _H_mm

L e P = = =z =T g R—=r T e

T KL OO TE 4100 | [ p—

I L caEl 15 4L I I SToaTm——{aoaLno an TELTE B

o =g Chag T 3T Ham—— N N0 o P e i |

e | s S 4o SR "o PRI R L i

22 H100 PR T T LN = | s -

L7 HI0 = Harp 42 dIn 3“.___.5_ 1113 3“.___.5_ 1113 = Lo BN e e mm_H_ _H_mm

o w5t 1 Tea 5 "y w«H%H. LD p— I

[ L = 1= 1T FT-amr— i @ o P e iy |

5 pa 1 T £2 i peato iT 4 517 L3l N L

s 2 b 241 TT-dar——i o - S % e o

fv—, e I e pg ST R NHiLND oW pp ¥ d [

e iy = TT_dtnr——jd L0 - e W ] 45

L ey 27 410 TT RN Lo o w = o [ ——

[ — E =] IE Tz 4L =4nmﬂa|nnm_”____ N me i _ la |

17 HI0 e e 0410 e = T4 TdTa _:_H_ = 2

T & P e T_410 e aw waH| -

= _ = —; ——— ] [+

B K BT 410 foazr—Thao h.___ 04 TATE L =

o prr = -] AT 410 ¥ = 2 TATE am_H_ = i
o 0 Elan[ = T N P = L o B |

9T W00 OO 4T 410 W aLno = | g

5T | EN[TEF T - Csin o — L d u._.lm |H|a_ o

o p g ] e Y p— i sinn su o T a — N 3

O o e 2 il 4o i L o i i g

T B100 OO ET_ 41w TR0 o A oo o=

i  E HrE IT_amw 3 gme——{d e 0 - tE

T w1 O p— F ROI——N e EN o F O S i

e 1 Tery = =g Zm g - Rt e e ey
‘n = W Eina 4l —
T RI0 pm— 4T 200 L z [ pp—
i = tal i1 st - e TAaTE
® m Hae = e N — =L
w e i wuﬂ_e.._ T T id R e (i e L
T = a1 Tl uum.So ey T2 P e i M L
w e Dag = P e (g s L

& WL g i =TT 73 - e e

[ a »aun L™ 1o

M|_NIE_H_ _H_m__lm_|n| sa— | _H__H_“m

5 FT 1 L= 1] ey 'y - S . o o

Tame i Can T - | [ | il

T Benrgy FE - - — 5LODRE DS Td—F 1 0o o
a1 e - =l b |
w3 O s m——wem ' HNIL = =
d d
" d = =
i
z B




FE CARD
LEFT = to 80 pins flat cable
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FE CARD
Right = to 68 pins flat cabl
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Pin assignments on 80 pins output connector of FE card

1 GND 19 OUTP_3
2 CSTIM (pulser) 20 OUTN_3
3 GND

4 GND

5 VREF (Slow control, power block)

6 ENA Pins 1-14 75 OUTP_31
7 V18 76 OUTN_31
8 RDIOD 77 OUTP_32
9 VDD 78 OUTN_32
10 DZIC

11 TIN 79 GND

12 DKIK 80 GND

13 VCC

14 VCC

15 OUTP_1 differential out CH1
16 OUTN_1

17 OUTP_2
18 OUTN_2 17



Pin assignments on 68 pins output connector of FE card

1 GND
2 GND

3 OUTP_33 differential out CH33
4 OUTN_33
5 OUTP_34
6 OUTN_34

63 OUTP_63
64 OUTN_63
65 OUTP_64
66 OUTN_64

67 GND
68 GND




Summary of flat cable connectivity

Pulser (80 pins flat cable): 5 Ground connections connector 80
2 CSTIM (pulser signal for charge injection for the pins:
amplifier calibration), pulser connector should be 1 GND
connected to the GND plane too 3 GND
4 GND
4 Controls (80 pins flat cable): 79 GND
6 ENA (Enable level: 0 or 3.3 V) 80 GND
8 RDIOD (Feedback comp. diode level: 0 or 3.3 V)
10 DZIC (Slow control data spi-‘like’) 4 Ground connections connector 68
12 DKIK (Slow control clock spi-‘like’) pins:
1 GND
6 Voltages (80 pins flat cable, fixed levels, provided by 2 GND
the filtered LV PS): 67 GND
5 VREF1.4V 68 GND
9 VvDD3.3V
7 V1818V 128 signal differential lines (+/-):
11TIN2.1V 64 (80 pins connector) +64 (68 pins
13VCC3.3V connector) =128

14 VCC 3.3 V (duplicated line due to the current
consumption)

Total number of lines (80+68)=148 =1 pulser +4 SC +6 LV +5 GND +4 GND +128 Signals



Warm flange with ' Routing in progress

VHDCI connectors to uTCA DAQ : (many thanks to Laura and
: UCL group)
|

Low voltages

VHDCI B

20



KEL connectors: I
63.53 mm x 8.6 mm 80 pin
55.91 mm x 8.6 mm 68 pin
Pitch 13.2 mm

Slow control and PS region
at the top

74380x524
80 pins

egions

74380x4480¢
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SUB-D9 Slow control

Mating Face according
ta CECC 75301-807

.1
gt ‘ Ke. 1 confact

©e®e
@@@'B @

25,00

Pinl >KEL80_6 ENA (Enable level: 0 or 3.3 V) (connector 1)

Pin2 >KEL80_6 ENA (Enable level: 0 or 3.3 V) (connector 2)

Pin 3>KEL80_6 ENA (Enable level: 0 or 3.3 V) (connector 3)

Pin 4> KEL80_6 ENA (Enable level: 0 or 3.3 V) (connector 4)

Pin 5->KEL80_6 ENA (Enable level: 0 or 3.3 V) (connector 5)

Pin 6> GND plane
Connection in parallel Pin 7> KEL80_8 RDIOD (Feedback comp. diode level: 0 or 3.3 V)
To the 5 KEL80 Pin8 > KEL80_10 DZIC (Slow control data spi-‘like’)

Pin 92> KEL80_12 DKIK (Slow control clock spi-‘like’)

Shield - GND plane



Rut

SUB-D9 Low voltages

Mating Face according
to CECC 75301-807

Ke. 1 confact

Pinl >KEL80 5 VREF 1.4V
Pin2 > KEL80 9 VDD 3.3V
Pin3 - KEL80_ 7 V18 1.8V
Pin4 - KEL80 11 TIN 2.1V

Pin5 - KEL80 13 VCC3.3V
Pin6 = KEL80 14 VCC 3.3 V (duplicated line due to the current consumption)
Pins7-9 = GND plane

Shield = GND plane

Connection in parallel to the 5 KEL80
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List of electrical equipments:

Heinzinger HV PS for cathode: ground defined by the cryostat by connecting the GND
of the cable to the cryostat, ripple filter in series to the cable

LEM HV PS: similar to cathode HV PS

Cold Electronics PS x2: 230V, 350W, from dedicated multiplug isolation transformer
to remove noise from other equipments connected to the same main, PS connected
via shielded cables to chimneys patch boxes, GND and shield of the cables connected
to cryostat

uTCA crates x4: 230V, 300 W from multiplug isolation transformer, ADC differential
connections to patch box. GND defined via shield of the cables to the cryostat. ADC

output via optical connections only. uTCA crate contains cards reading 64 ADCs each.

Pulser: pulser for calibrations of ASICS and strips, W from multiplug isolation
transformer, 230V, 300W

Slow control equipments: GND referred to cryostat



Final scheme defined last Friday, under implementation by July 18th
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Two separate isolation transformers:
a) Forthe LV PS (the most critical part of the system)
b) For the other FE equipments on the roof of the cryostat (UTCA crates, pulser etc ..)
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3x1x1 Meeting March 24th

ETH GND copper layout scheme from Bourgeois
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eys of 3x1

pre-batch for the 4 chimn
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The final FE card has extactly the same mechanical layout of the fake FE = no

problems expected at the level of the insertion

The two layouts and all
patterns of holes for the
connectors correspond
perfectly. When
superimposing the two
cards the connectors can be
inserted with their pins
easily crossing the two cards
in a row and there is no
difference on all the card
borders.
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Next tests:

1) Week of June 20:

insertion tests of FE cards

check with diodes: small plug with a battery which uses one of the 9 GND lines
and check the return of voltage on the other 8 GND lines by lighting diodes: the
topology is such as the GND lines are always at the extremities of the connectors,
so if they are in good contact the entire connector is well inserted

2)Possible continuity tests after moving the end-cap to the cryostat of all anodes
(if anode pulser is functional) by using the fake FE cards = use of a small DAQ
system (raspberry pi) with a relays switchbox to systematically acquire all the
pulser waveforms on a digital scope

July4th: movement of the end-cap.
July 18th: grounding and electrical connections ready

3) After July 18t: Extensive noise tests of the FE electronics + grounding system
after cryostat closure and grounding system implementation (in between July
18th and July 30th) - need the warm flange and grounding scheme in place



