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P, Discrimination

Pass Fail
R CBC2 to correlate hits in two closely
1 §prs Upper Sensor separated sensors to discriminate
between high and low P tracks
I ~200um
~100pm Lower Sensor

2S (Strips-Strips) module:
- 16 readout ASICs
- each reading 127 strips from bottom

sensor and 127 from top s.




CBC Test Results
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CBC2

-

CBC(1)

Features kept:

L1 triggered readout

Powering features (DC-DC and LDO)

New features:

250um C4 bump-bonding

254 channels (not 256): allows

correlation between 127 strips on top
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CBC

code)

128 channels

Internal test pulse

wirebond: 50 um pitch

7mm X 4mm

programmable amplitude and delay

Trigger output if correlation between

clusters

254 channels
C4 bump-bond: 250 um pitch
10.75mm x 4.75mm

CBC2

programmable window and offset
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CBC2 architecture

nearest neighbour signals

FE amp comp.

(M.Raymond: 2S-Pt module systems meeting, CERN, 22nd March, 2012)

pipeline shift reg.

441

254 DT}> - c < i
o - = s = e— 40 MHz diff.clock
X Vo, 17T 12 = .% > 256 deep fast ——
§ ° o pipeline control |«—— fast reset
X v _> —D ~ £ s E S w> =1 ES <«—— test pulse
th - o 3 32 deep «— 12C refresh
P o -
D)?—}>_ T = £|| buffer |
| Vin | —L} = % = _g ” all now single-ended
! | g S > Ta) ! ot signals -only travel short
- ! 2 5 = = distance on hybrid
1o 9] - =
. 15} 18] 18 [N XX BEKX.
_ < ol Lal8 i pipe. -::Dntrol:‘}
test | | bias 7y » trig'd data out
DU|SE.‘ gen. \-\ * stub shift reg. O/P
/.l/ A * trigger O/P
mask al 4l 711|111 | slow control [«— 12
comes v = s .
first nearest neighbour signals

blocks associated with Pt stub generation

channel mask: block noisy channels (but not from pipeline)
cluster width discrimination: exclude wide clusters
offset correction and correlation: correct for phi offset across module and correlate between layers
stub shift register: test feature - shift out result of correlation operation at 40 MHz
fast OR at comp. O/P and correlation O/P: - can select either to transmit off-chip 6
for normal operation choose correlation O/P



neighbour chip signals - CWD O/Ps
offset oset window
need programmability of offset and window width for upper layer channels ' L/ width

to correlate with hit in inner layer

window defines Pt cut outer layer CWD O/Ps

width programmable up to +/- 8 channels

offset defines lateral displacement of window across chip
programmable up to +/- 3 channels

=> 11 signals to transmit to neighbouring chip

11 to receive from neighbouring chip .
inner layer CWD O/Ps

= 22 signals
8 . 8

P —
OO TTTTTTTRTTTTTTT I offset = 0
ORI TTTTTTMCE T IS offset = -3

offset = +3

adding comp O/Ps -> 30 signals altogether, top and bottom of chip -



Channel layout
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analog <€ : > digital

* Power distribution optimized (made use of wider pitch)
» Postamplifier feedback network bias: local buffer to avoid effect of CM shift (additional ~5uW/channel)

» Comparator: internal hysteresis to solve drive issue of previous resistive network
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Coincidence logic - Detall

A:
B:
C:
D:
E:

Cluster width discrimination for bottom sensor hits

Cluster width discrimination for top sensor hits

Coincidence logic (with programmable window and offset correction)
Shift register for stubs readout and shadow SR for readout control

lines to/from previous/next channels (propagate for ~1mm (11*80um))
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PAD scheme

43 rows x 19 cols = ~ 800 bumps

10.75 x 4.75 mm=2

H inputs

Power / GND BJ outputs to/ inputs from neighbours

& 1/0

probe-able pads for wafer test

access to:
power
fast control
12C

outputs

should be able to provide quite
thorough test of chip functionality

NB: at least 2 columns of gnd pads must separate input

pads and pads for digital inter-chip signals (orange)

12



+2.5

Power distribution

NB: the last column of PADs to the
1 MHz diff ck right are wire-bondable, they will
not be routed on hybrid (->possible
to reach the 3 pads to their left)
DC-DC 1.2 Except for 160M diff pads all the
other signals have 2 or more pads
shorted together for reliability.

L

lines and arrows

possible effectiveness of
off-chip filtering)

=1 LN 11 wigger show direction of power flow
n ﬂ n fast reset (GND nOt Shown)
==L test pulse
=L-L-00 12C refresh note:
oog .
1ol } 40 MHz diff ck
ooo DC-DC 1.2 not connected
ooo to VDDD or VLDOI on-chip
oono
E g E ;Ell;dsﬂ‘?fttargg_t op LDO output also connected to
SET-M  trigger O/P VDDA off-chip
ehelodll 160M diff ck in
=§=0=00 160M diff ck out (the idea is to maximise
g E g 160M s.e. out

alog mux out
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