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previous talks

May 2015 tracker week: CBC3 specifications
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November 2015 tracker upgrade week: CBC3 design progress
http://www.hep.ph.ic.ac.uk/~dmray/CBC documentation/CBC3progress Nov 2015.pdf
January 2016 tracker week: CBC3 design progress
http://www.hep.ph.ic.ac.uk/~dmray/CBC documentation/CBC3progress Jan 2016.pdf
May 2016 tracker phase 2 upgrade week week: CBC3 design progress
http://www.hep.ph.ic.ac.uk/~dmray/CBC documentation/CBC3progress May 2016.pdf

today
the chip is “finished”
summary of features & post-layout performance
preliminary thoughts on testing & test schedule



CBC3 block diagram
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Programmable Delay Neighbour Pipeline
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digital simulations

Pipeline & Buffer RAM simulation for cut down layout. Corner ssf at 1.2V, +30C

Back end schematic simulation: Start of L1 Data from 2" Trigger. Corners ss & sf at 1.1V and 0C.
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20 columns, 43 rows
1 more column than CBC2)
525 mmx 11 mm
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CBC3 prOdUCtiOn current design of CBC3 bump-bond pad (pad metal

is the same as if it was actually a wire-bond pad)
CBC3 sharing wafer with GBT-SCA chip

Pad opening

1 CBC3 :6 SCA scalsen
CBC3
SCA is wire-bond chip SCA|SCA
CBCS3 has one wire-bond column
SCAIPCA Pad metal

plan is to ask for all wafers to be delivered un-bumped
(Global Foundries out-sources wafer bumping anyway)
then look after getting bumping done ourselves

for the CBC3 dedicated wafers -:

should be straightforward but important to get

bump-bond pad design correct 47um

final pad design not yet resolved 85um
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CBC3 test plan ideas (preliminary) 2016 ' 2017

Juy Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
CBC3 submitted
1st wafers out of fab, send for dicing
wire-bondable chips in hand T

wire-bond chip carrier
+ interface card
+ VME DAQ
can start to develop
SEU & ionizing test,
using FC7 based DAQ

other wafers arrive, send for bumping
bumped wafers in hand
probe-test bumped wafer, send for dicing
bump-bondable chips in hand, send to hybrid co. for bump-bonding
CBC8 chips on 2CBC3 hybrids under test
15t 2CBC3 mini-module?

A

2CBC3 hybrid

2CBC3 hybrid interface card
FC7 based 2CBC3 DAQ
12



1st tests

18t diced chips will be wire-bondable
can follow similar test procedures to CBC2
make single chip carrier + interface board
useful for:

developing wafer probe tests

ionizing tests
SEU tests

need to adapt/develop DAQ hardware/firmware/software to deal with 6 x 320 Mbps data streams

13



CBCS3 initial test system development: control & DAQ

IPBUS FC7

FMC
connector
Ck320, fast control

trigger & | CBC3 >
“configure”| control | o0 -
configure | CBC3 |€ N

“lemulation]|  CBC3 data >
readout CBC3 <’
h DAQ .

Kirika Uchida

CBC3 control
generates 320 MHz clock
encodes control signals on fast control line

(fast reset, test pulse trig., L1A, orbit reset)
implements 12C interface

CBC3 emulation

responds to fast control signals
for example

test pulse trigger produces stubs
L1A produces data frame
(data patterns can be configurable)

CBC3 DAQ
receives and processes the emulated data
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CBCS3 initial test system development: control & DAQ

Kirika Uchida
peus  FC7 EMG
connector
Ck320, fast control
trigger & | CBC3 >
“configure”| control | o0 -
h - LVDS -> SLVS
LVDS <-> 12C
LVDS <- SLVS
readout CBC3 <’
b DAQ
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summary

CBCS3 is the final prototype of the 2S5 module front end chip
contains all the functionality required
post-layout simulations meet specifications
soon to be submitted for manufacture on 2 month turnaround
next steps
write a user manual
prepare test setups

hardware, firmware & software
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extra
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40 MHz test mode
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Generator
T 5 MHz Bend
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DLL formatting
DLL
A
5|MHz
bypass 40MHz recovery
40 MHz Region Ck40

Programmable Delay

if necessary (e.g. for wafer probing) can run chip at 40 MHz

Data Packet
Assembly &
Transmission

normal operation

Stub &
Triggered
Data

320 Mbps Diff. I/P
Fast Control

Data Packet
Assembly &
Transmission

40Mbps Diff. I/P
Fast Control

320 MHz Diff. Clock

40 MHz test mode
change 320 -> 40 MHz (Ck40)

run SCI at 40 Mbps

on-chip recovered clock is 5 MHz

Stub &
Triggered
Data

bypass 40 MHz DLL
(have to - it will not capture)

A0MHz Diff. Clock feed Test Pulse DLL from Ck40
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increase_ in bias FET CBC2 VS. CBC3

allows higher currents

/ 4El 0 1.0 V analogue 1.2 V digital
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T new postamp feedback bias scheme (not shown), as well

new preamp cascode bias scheme . <

to eliminate “shadow effect” as current neutral comparator, addresses CM effects

observed when many channels fire

pre & postamp polarity switch options removed

1.1V analogue 1.2V digital
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note: basic architecture remains
(CBC2 is a working chip!) 19



top & bottom channel swap

Nearest Neighbour Signals

Front End

ip DLL
modules mounted above and below Amplifiers 1
support structure will be flipped (probably) 254 >_ ~N c
» Vih — = S 3
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Comparators
simplest thing is to swap channels on chip ‘ Stub Address
& Bend (13b)
1<->2. 3<->4. 5<->6 Nearest Neighbour Signals
r
p module flipped
to other side of rod
channel
window layer seed layer swap window layer
[1 3|57 [9]11]13] [14 [12]10] 8 [ 6] 4] 2] 1311|9753 ]1]
seed layer window layer seed layer
[2 4|6 ] 8 [10][12]14] [3]11 o] 7[5]3]1] [14]12[10][ 8|6 [ 4] 2]
seed layer nearer now window layer nearer back to seed layer nearer

interaction point interaction point interaction point 20



