CBC3 testing status summary

Mark Raymond, Outer Tracker Electronics, 17t" May, 2017



single chip tests

all CBC3 results so far from wire-bonded single chip setup
chips diced from first wafer
for lab measurements, see:

http://www.hep.ph.ic.ac.uk/~dmray/systems talks/2016/CBC3 first results Dec 2016.pdf
http://www.hep.ph.ic.ac.uk/~dmray/CBC documentation/CBC3 status March 2017.pdf

same setup used for ionizing and SEU
tests (status today)

also used to develop wafer probe tests

wafer probe results summary follows
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wafer probing

8 CBC3 wafers to be probed
186 chips per wafer

5 tested quickly and despatched be-
ginning April to PacTech for bump-bond
processing and subsequent dicing

3 remain at Imperial - also now tested

will summarise probe test results briefly here - for
more details see:

bp.ph.ic.ac.uk/~dmray/systems talks/2017/CBC3 status Feb 2017.pdf
h.ic.ac.uk/~dmray/systems talks/2017/CBC3 wafertest April 2017.pdf




.
3 roco NEE || 556 T TPA

0z | Thias

wafer probe tests

0 1080 1sho b0 2580 ;60 60 40bo 4o sobo ssho | oo VETH
! pipe a n Fipe address 0e614  VBGbias
0s213  Bandgap
01751 VPAFB

|

|

0545t nc50
all tests run at full speed (320 MHz) e
w2 | IPAOS
02675 | ICOMP
et o o vorse
. . . bttt 2] N s ) [0 |
categorize failures as: W‘ _—'w— s S S i e o vrLbs

0,180

got to end

0,160

aaaaa e 50 P 7} o140}
503 i ik o e et e U B L S | 2
H 3 Eo)

6 @ 4 & & 0 im0 180 10 20 20 20 20
chenme number

file path

A sers vy Dot rarer_dowrtar ACRE3 aar tost dota 4
sopededpan flosze (yes)
B Clser|dvyDestopvanter dowrstas\CRCY wfer tes cshestiin 29 B

stuck bits in registers M o G

U e re
40 4 #0400 s

s power |
excessive current draw

test durston nsacons
2591

O 0 4 @ e 00 120 ¥0 10 180 W0 20 20 20
channel anpltudes charnel

re-burnBandgs vake —_—— ww0oo) 1oon
o it 3 Keithley Vokage nt

@ ot 0.5194283  1.0352751
o SRR - Ssias st 10,0316 10.0791 s ] =
* plpellne rerol o erer ol s 05213841 10363270 - ETTEE BN
R ot e .. o b bl 53 i i 1 Toickoooitiol

" 0.5223336 1.0325575

any stuck bits

» stub logic

wrong address or bend info returned
«  channel <——— chip failed immediately if any test failed up to here
high/low or non-uniform gain (one or more channels)
large spread on offsets after tuning

« other
DLL, physical damage noticed, file not written, ....



results
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* 5 wafers to PacTech for bump-bond processing
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high average yield ~85%
some common failure patterns



wafer probe failure summary

-m VKCM5WH | VXCM61H | V7CM4SH | VNCM5TH W VZCM5HH | V6CM4TH

yield [%]

12C failure 0 5 5 0 2 0 3 1

power 0 0 3 0 0 3 0 1

pipeline 5 4 0 0 3 1 2 1

stub logic 1 1 2 1 0 3 0 2
channel 20 18 14 19 14 8 13 18
other 8 3 2 4 1 7 12 1

wafers to PacTech

some chips fail in more than one category - first to occur is one listed in table
channel failure is largest category - some examples on next slide
channel failure if any channel shows gain > +/- 10% from the mean
or large offsets spread after tuning
most (~all) of failures in centre of wafers are channel failures



types of channel failure
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this chip shows a problem on several
channels

problem typical of chip in centre of wafer

this problem more often observed on chips

at the edge of the wafer




more types of channel failure
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summary

5 CBC3 wafers probed and now with bumping company
ability to probe wafers at full speed now confirmed

looking forward to bump-bonded chips on hybrids in the summer

8 wafers probed altogether
average Yyield ~ 85% (high) but noticeable pattern of failures in centre of wafers

test data is retained, so individual chip ID will allow to check whether any performance issue
observed on hybrid correlates with anything observed at wafer test time
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post test data analysis examples
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e-fuses

unique chip ID set by 19 bits:
10 bits wafer ID
9 bits chip position on wafer

CBC3 wafer numbers 1 -> 8
chips 1 -> 186

test results file kept for each chip

=> can check whether correct chips
have been used, and if any anomalous
behaviour on hybrid can be correlated
with performance at probe test time

efuses also used to set bandgap voltage
on chip

LS 3 bits 8 bits
12C add. 12C add.
00011000 00010111

Y
10 bitsWafer ID

|

9 bits Chip ID
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