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Reminder : FEV5 with HARDROC1 2

HARDROCL1: 240 staggered pads

FEVS5: too difficult to manufacture, bad quality of the bonding pads
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FEV7-CIP: with SPIROC2 in TQFP208 280

« Easy to manufacture
* Interconnexions tests: perofmed successfully (P. Cornebise)
* Perfect for DIF debug

* Fits the H structure

. AN 00
2 boards are equipped with 1

chip and 1 PCB equipped with 4
chips

On the board access to :
— Analogue Output
— DAC and Bandgap Output

On the connector, access to :
— Every common digital line
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FEV7-COB: with SPIROC2 COB 7

e Front End Board using Chip-
On-Board (spiroc2=208

Pads) PO, =

e Nearly Identical to Chip-In-gsas
Package FEV7 |
- Schematics identical g S
— Same number of channels e > \

&
=
Z

— Same pinout on Adapter e

SN, b
g = O
I\“k\'\o\

Board/Slab Connector R
1

TN
Y™

e Except:
- Pads connections to chip
pins
— Position of Wafer on the
bottom side

— Thickness: thinner to comply
with H alveolar structure
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FEV7 COB: Chip Embedding

Pile-u oo VEEmmatesmmaem

WQ GND + Input chip signal 5\\\1//“”\:“‘#\'/// ,,,,,,, 3 %4 drilling sequences :

C2 horizontal routing + DVDD + GND {1 ﬁ Laser C7-C8 120y filled
C5 GND (pads signal shigelding) j mm.::. 4.3m §E IE MeChanlcal C1-Cr200u
c6 pads routing ~ | mewimnmm | NJi- Mechanical C1-C8

C7 GND (pads shielding) i | |\ (for PCB fastening)

BOT PADS ‘ngaﬁé’-’éé-%’-’;'-sé’é%'—é—‘é‘---"-‘-‘-‘3'-“-—;;‘5

pour INFO— '} 4 4
of |:1—\ _\ essemblage feullle Cu 400u (mecanique) //'“”"” lselont 304

preg fo el slgnaur + plan GAD
if 203 750\ resfre 3000 ¢ SI ngus + plons DVOD el GHD
preg Tau M_ ﬁf‘al"l ni plon AVDD
s Cd ] — signous et plen GND dens covite
preg 15u_,~f’ N _ ‘“x.:& plan 6D
b7 6L6 Ths T oo il v 4 H’E?';iﬂuéﬂu
e & Cu C2/C3 18 profandeur corite 260u ot , o \ua peds velers
§ o & Cu G4 3by fintiton NiAy chimlgue FILE L long pads bondlng de 1,mm o | 50m
o g;u v [ Eu E.?igg Jiy ep NIl GuaTu Vi2:percage leser 120u lorg pads bondlng = 120u
&p Ly . 1 .
Defourege avee u: b et Eg . ep Au .06 o 014 Ve0:percage 200u T6o minl pads bending = 110y Delaurage evee
becquets de degroppege tp tolloge puce & 40u becquets de degrappage

NB: En respectant toles Ies epaisseurs (preg ef Cu) |"empilage peut efre compose de 3 doubles foce C2-C3,C4-C3 C6-CT.

E——- (300um) epaisseur fotale (T:Tﬁu]'[hlﬂu]f[ﬂf:%u]f(2:4

for chip protection PCB Thickness
~781um
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FEV7-COB Report

e 2 Manufacturers :
— Elvia : 6 PCB received (2 batchs)
— Protechno : 6 PCB received (2 batchs)

e Mechanical report :

— Manufacturers Measurements :
e 0.83mm Elvia, 0.93 Protechno

— LLR Measurements :
e between 0.83 & 0.94 for both boards

e Plated Through Hole Cross Section :
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FEV7-COB: BONDING 2
« 2 PCB FEV7-COB fully bonded

We have an official agreement with CERN for free bonding
e Reminder : 1830 € for 2 boards (8 chips -> ~800 wires to bound)

— Still resin pb for chip protection: to be solved
e We have to keep a low thickness of the cabled PCBs
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FEV7- COB2:

Pile-up: 10 layers

Top cover layer connected to GND

C2 GND + Input chip signal

C3 horizontal routing + DVDD + GND
C4 AVDD

4 drilling sequences

- Laser C8-C9 120y filled
- Laser C7-C8 120

- Mechanical C2-C8 200u

C5 GND + vertical routing .
C6 GND (pads signal shielding) - Mechanical Cl'_CQ
C7 pads routing (for PCB fastening)
C8 GND (pads shieldi
BOT PADS

COUPE BB A

preg 300u — c% pllun GHD scTs V{L;PI:[I;‘IS Ep.
preg T5u /—c signoux + plen GAL

75— ~—td gignouy -+ plens DVDD et GHD
es e —1 —— Sl |
preg T5u = i - ch sigraux et plan GND dens cavife
preg 15— I —1 ¢ plan GND

I ¢l signe
pres T v ¢p Cu C1 400 f1nl . FEE RN I HAr
§ ep Cu C2 1Tu profondeur cavite 260u Wﬁ ‘&1’(.\ "!-QJ 10:.\ long peds bonding ce 1.mm a 1.50mm Ny N t9 pads wafers avee Vernls Ep,
TR

ep Cu C 17y finttion NiAu chimique

lerg pods bonding = 120u
Vi2-percege laser 120y iso mini peds bonding = 1204
V20spercage 200u ep puce 150u Devourage gvec
e0 collage puce v 40u becquets de degrappage

seur_fofole nas c ; PCB Thickness

1100 pm

No solder mask on TOP layer
Fit the H structure, access to the analog signals
TOP electrically linked to GND

=> too difficult to manufacture (same pbs as for
FEV5) => FEVS8

DESY 2010, 5 July 8



FEVS8: Chip Embedding

C1
C2
C3
C4
C5
C6
C7
C8

Pile-up:
8 layers +FLOATING Mechanical interposer on the TOP

GND + Input chip signal
horizontal routing + DVDD + GND
AVDD

GND + vertical routing

FEV 8

GND (pads signal shielding) .
pads routing

4 drilling sequences :

GND (pads shielding) N i | - Laser C8-C9 120y filled

PADS CKIROC? - Laser C7-C8 120

—i | - Mechanical C2-C8 200u
7223x8644mm | =i | - Mechanical C1-C9
X (for PCB fastening)

plgn
ngux «+ plens DVDD et GND
ms plan AVDD
u

ch signaux
an GND
5i

[ epaisseur totale max @

PCB currently under design

Fits the H structure, access to the analog signals

Currently under design in collaboration with our Korean colleagues
Will be equipped with SKIROC2 chi

DESY 2010, 5 July

cTaurage avec
becquets de deqranpage

ef plan GND dens cavite

PCB Thickness
1100 pum




SKIROC2 (1) »y

e 64 inputs, 1/2 Mip to 2500 Mip (keeping the same gain)
e Analogue signal-to-noise ratio : 17 (1500 e noise for 1 MIP)

Time
and

. OLD ' £ ssh_GL1 or G10
R;,C\‘ 1 or 10N Slow Sh. G1 ¥ X conversion

Cf”/l

/II
400f 800f, 1.6p. 3.2pF

>

| |in_PA

Slow Sh. G10

Gain_selection

i
i
G10
Fast Sh. 8 bit-Delay Box: HOLD
100ns to 300ns

4-bit DAC

adjustment 3
i out_trigger

10-bit DAC
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SKIROC2 (2) ;

e Submitted in the prod run
(March 2010):

- 1200 SKIROC2

- Wafers sent this week to
I2A technology
(Fremont-USA) for
thinning, dicing and
packaging)

e 250 pads
- 3 NC
— 17 for test purpose only

o A few samples will be
packaged in a ceramic
240 pins package to be
tested easily on a =
testboard f= b

First tests foreseen next
October
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Summary ¢

e No manufacturing critical issue with
- FEV7-CIP
- FEV7-COB

e No bonding issue with FEV7-COB for both
manufacturers

e Next FEVS8 will have 16 Skiroc2 chips

— 1024 channels on 180 mm x 180 mm board

— Our Korean colleagues (Sung Kyun Kwan University) should
take in charge half of the next FEV8 production

e First tests of packaged SKIROC2 expected in October
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FEV7 Board(s)

5 mm x 5 mm pads size
180 mm x 180 mm wafer size
-> 324 pads on a Y4 board

Z
s SHRGE @6@RS
in SKIROC mode
-> 144 Channels (4 x 36)
will be used for Wafer
Chemacienixaiien

Whylskeh Bboarder ged =

- Due to the troubles with

FEVS rlgi?bf cturln%ged .

Purpose :

N O

- Allow mechanical integratio

n

>
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Epaisseur max CI 12/10 CI 8 couches
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CAu(@® E-CAL DESIGN

CQOrimeter for IL.

3

Composite Part

: with metallic inserts
Thickness : 1 mm (15 mm thick) i

Chips and bonded wires
inside the PCB

= Clearance (slab integration) : 500 pm
= Heat shield : 400 pm ? — 256 P-I-N diodes
= PCB : 1200 pm ? — design possibilities 0.25 cm? each

= Thickness of glue : 100 um 9x9 Cr[‘z total area
= Thickness of wafer : 325 pm

= Kapton® film HV : 100 pm ? — tests

= Thickness of W : 2100/4200 pm (80 pm)

Heat shield: 100+400 pm
(copper)

pce: 1200 pm

See talk by Remi Cornat

glue: 100 pum

R |\ iy A

100 pm wafer: 325 pm

Courtesy :
Marc Anduze - LLR
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FEV7 Test 280
7

First Step : Electrical tests (continuity / shorts)

Second Step : Slow Control Loading

If OK, we can start real tests ! ©

Check all Analogue Channel Outputs
Ensure Discriminators, Masks, Calibration Tests Input work
accurately

ADC Tests
Analogue and Digital Measurements

Then, tests with 2 PCBs
(-> need interconnection techniques)

Finally, tests with Wafers
(-> need of wafer/pcb assembly)
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FEV7 COB2: Chip Embedding 2

Pile-UQ . (- -~ & S— —
o8 CID Eoiel e N N=ETITZ
C2 GND + Input chip signal

C3 horizontal routing + DVDD + GND
c4 AVDD =
C5 GND + vertical routing RD §

5 drilling sequences :
- Laser C8-C9 120y filled
- Laser C7-C8 120u
- Mechanical C2-C8
200

- Mechanical C1-C8

PADS /I s 200U
ke =, - Mechanical C1-C9

(o PCB fastening)

C6 GND (pads signal shielding) puce + 7.2 1 4.3am
Cr pads routing 7 IETTPNTR

C8 GND (pads shielding) 7 // /“ \ \ \\\

BRSSO es et F s

covites C2ald

A
COUPL BB f %
breg 3000 / %‘ covifes CI_F | — c% plan GND suTs \‘Eggis kp.
preg fhu—_ /—c slgnaux « alen GhD
15— “—td signouy + plens DVDD et GHD
e B — L KR

I 1 I

r ¢h signoux et plan GND dens covife
Er:g ;gt— | — - c? p!gn GHD
preg T2 9 e Cu €L 40u (10l 0 el plor o
preg Thu / ,\Q‘L‘ :E Cu C2 1Ty profondeut cavite 260u .ﬁ,%tqlg'l‘%t’t"%“;\"% long pads bonding ce l.mr a 1, 50mm 1‘\1‘1 ~ :g EL:: EE?:M gqvee Vernis Ep.
ep Cu L3 1Ty fin'tion NTAy chimigus ST lerg pods bonding = 1200
Detourege gvec :E Eﬂ E'; é;: ep Ni huo fu ViZ:percoge laser 120u Ts0 mini pads banding = 1200
becouets de degrappage ep Cu Ch 350 ep Au 0,050 ¢ 0.1u Y20:percage 200u ep puce 150u De-ourege ovec
et encoches CIC4 + (5C9 ep Cu €7 354 eo collage puce v 40u pecquefs de degrappage

ep Cu CB 35u
ep Cu C9 40u ———

gpaisseur totale max m

\ PCB Thickness

1100 pum
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FEV7_COB Prices 2

FEV7_COB 0901 XXXXXX QTE 100 OUTILLAGE QTE 10 TOTAL HT

APPARATUS

PROTECNO

ELCO

PHOTOCHEMIE

EXCEPTION

ATLANTEC

CERN 4700

le 03/06/09 D.CUISY CAO/LAL/ORSAY
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e FEV7-CIP & FEV7-COB board manufactured by 2
companies to ensure successful result

e FEV/-COB2 prices

FEV7_COB2 09xx XXXXXX QTE 10 QTE 100 OUTILLAGE QTE 10 TOTAL HT

ELVIA 29--10 3325 26240 900 4225

PROTECNO 23--10 13000 600

le 30/10/09 D.CUISY CAO/LAL/ORSAY

e We have lost 1 manufacturer !!
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Engineering run

e Reticle size : 18x25 mMm?2
— 50-55 reticles/Wafer
- 25 wafers needed

e Final arrangement:

— « Calice » chips produced:

e 7 Hardroc 2b => ~9000 chips
e 1 Spiroc2a => ~1200 chips
e 1 Spiroc2b => ~1200 chips
e 1 Skiroc 2 => ~1200 chips

— Additionnal chips produced:

] (analog or digital)

1 Spaciroc : JEM EUSO experiement W Digital HoAL

1 Maroc 3 : for PMT readout PE " C. hmegas or GEMS)

3 Spiroc 0 (SPIROC « light » version): =——_— - e

=> cost reduction for CALICE ‘ =TT SN i

e Production run launched last week
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FEV7-CIP Report 2

e 2 Manufacturers :
— Elvia : 10 PCB received
— Protechno : 10 PCB received

e Manufacturers report :
— Thickness Measured : 0.90mm to 1.00mm (0.96 desired)
— Metal minimum thickness on vias : 25um

e Plated Through Hole Cross Section 3

Blind via (C7-C8) Buried via (C6-C7) Mechanical (C1-C7)
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