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»
ALICE ITS SSD EndCap

total 72 detector ladders.
« Each ladder 2 EndCap’s.
 Each EndCap controls. 11 to 14 @detector modules

0 #\ module has 1 s_and-2-hybrides wnth 6
S  '25 front- end chlps \\“%‘r\




Ed
EndCap Contraints

s "[Radiation olerant max. ~80krad (+SEE prob.)
o "Low Power : max. 10W per EndCap
s Small size-. 7 x7x5cm

Protect Front-end agalnstJ.\atch up

TSNS

l Sntrol 11.to 14 double S'}d\tector modules

e '"F_’rowde good separation fof'detector bias
_potentials o*

- Connect to DAQ system @ GND potential.
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EndCap Architecture
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>
ALCAPONE1

Control chip in 0.25um CMOS
Functions:

Shunt regulator for 2.5V

Progr. Power regulater 2.1-2.8V
W|th over current protection

I d@Qt contrel-
JPAG slow control
LVDS‘&CMOS signal buffering

mpu’er‘ar'é compatible for AC-
coupling (JTAG & LVDS)

4 input, 8bit ADC. 1 current
output for NTC.




T=1ms, C =1000nF
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: Analog buffer & Multiplexer
Specifications:

» 2 amplifier2 with 2 inputs
& Fixed differential gain 5.66

I angnl POWGF on. 91 mA
R Sff: 10.4mA

‘s Maximum output: . 1.85V
=% nonvlinearity error
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: {QV‘S&{\@Q time <20ns

b ‘N&se:-~60electrons @ input
. V%f output for front end chip :
1.2V £5%.

All inputs are compatible for AC-
coupling.
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Module Readout
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Development
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EndCap Prototyping

Verify temperature behavior of construction with “dummies”.
Start ASIC design in 2000.

Calculate effect of AC coupling in analogue data path.
All'test controls & stimuli programmed in one FPGA (ALTERA).

Testboard for one chip. Alll/O’s to connectors, goal :

Test Functlonallty & performance eibqth _ASIC S.

2 ,\\

Use proto EndCap module in beam-t&nd verify Performance of the
whole EndCap. This is last step with chips.

Start pre-production of real size (=small) EndCap pcb’s.
ie-series checked in a next beam-test (October 2004).

ction for 200 InterfaceCards & 1200 SupplyCards has started.
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»
EndCap Construction

Components:

« Cable Card (FR4); all
cables are soldered.

« Interface Card;
caluminum + kapto

‘}7 Supply Cards:;




ALCAP
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Ed
PCB productlon tests

B  200+200

« JTAG Boundary Scan
Test for connectivity of
wire-bonds.

S@Reek otherfunctions vi
\JTAG Buis and’measure

\& =

Load pcb &
measure

Heasure

. "All_ﬁcormector /O’s are
. tested.

‘- Bq_sm values are logged.
~Nov. 2004.
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Chip & Wafer Test setup

Oscilloscope

fast
‘ signals Chip Socket Adapter
[ Xol X J

I“,_ g ~&‘ > OS’CI r|UDuv Pe’

Power Supply : ' '(E_hip”tes'ter | Wel\@glrjomﬁnlp at 8{
Pd‘\(vér Supply : electronics | - u> syt |78n|y&ucom tIC
"s."_’-\‘ \ N . < ‘- ;

robe:station

_ P .
‘* ﬁaﬁems—from—FPe;A

Analo v S
. g Sk .S’ta}on max. 3*etries / chip

g -
Digital 1/0 LabView 9 hours/ wafer (720 chips)
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Wafertests: ALABUF2

Test software:

« Alltest Data saved by LabView in XML
format.

XML “filter” to select specific data.
Post processing using MathCAD.
SFirst DC Connectivity (3 retries).

“Complete Rerformanee test: ":.,:;\
e \ :..“; 'x\ =
Epower , wffsetly linearity, gailS NS i=

BNAC-coupled control IRPULS; no‘ig\"\fi‘
sblise response, supplyscange: N

Yleld oY%er 6 wafers : 84.8%. v ‘\\ .

@Ptimal contact resistance ~2,604 "‘\
RIOWEr gain measured after termination:

BICulty with 8" wafer:
SEERECLUM spread over chuck.
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Conclusion

* Not possible without the use of ASIC’s
* Size, radiation tolerance, costs.

sROBUSt system based on AC coupled

S|gnals
» The use of the JTAG :

c’o\ ectivity tests speéds up productlon
| test ‘,\f
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lIrradiated ALABUF 1

e Dose : 500krad Co%Y
source

« NoO significant
" %graciatlon measured s
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AC coupled LVDS receiver

Specifications.

Power consumption
(stmulation)

42PuA 2.0V
=07 mW

Nominal data rate

10MHz=

Maximum data rate

50MHz

Common mode range of op-
f:ratmn

1.25V+0.5V

2%

~~100mV_

- - ™ 2 A
. DC-hysteresis
-

+25mV

Prf:-:isin‘ti:(f the mput voltage
level sct'ti‘g'q'ﬁc-cuupling
mode.

Vg - V. =350mV
+ 70mV

(Ve + VL)/2 =1.25V +
150mV.

Diafferential swing in AC-
¢oupling mode,

Enable/disable functionality




. ALABUF2

Vref_P-side

Analog Buffer
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