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Test on single chip
assembly performed
at P10 12/13.1.14

full module system with
proper readout
assembled, under test

however, there are some
issue that have to be
understood (and improved)
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open Issues

A real issue?
Comment Fixable in
resubmit?

Potential

Issue impact

Output drivers  Output sampling droop could
have different  would be slower worsen if slow
delays than planned outputs

bias/DAC trivial mistake in

setting vary al Im
noticeably from /A itgssﬂgg-mn-
chip to chip

Truncated last  NONe, corrected  pocontially a
I by reading a . y
ine dummy line non-issue.
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open Issues: output delays

] A real issue?
Potential > d
Issue p Comment Fixable in
impact resubmit?

Qutput drivers  Output sampling droop could
have different  would be slower worsen if slow

delays than planned outputs
g f«_
setting vary A A NoN-
noticeably frorr ] ;cgssﬂgg.non
Aipto chip

None-corrected
by reading a
dummyine

Truncated last
line

F antiaty
Nnon-issue.
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observed: output signals coming

from different quarters” of the chip

have different delays.

Slowest ones need a readout rate

slower than expected

attributed to: capacitance of the
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several possible fixes have been

identified

) reduce capacitance load of lines
by resizing them. This would be the

cheaper (1 mask respin) but the

least effective solution

1

2) increase driving power of colbuf

3) relocate mux (shorten path of fast

signals)

A. Marras et al.
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open issues: deviation from

Issue P,%ggg?’ Comment

optimal bias &

deviations from : itching ponts
- - potentially SWI g pon
J!:Jns,etagg}/ore gain avoidable by pmoégts,su?erﬁ being
switching earlier switching (former
presentation)

deviations from
linearity

just after gain
switching
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Is it a real
issue?
Fixable in
resubmit?

under
investigation

under
investigation



deviation from linearity

AGIPD1.0 - Chip 1 - Deviation from linear (x12.4 keV) - Bulb

O

o
T
.3‘\

/

-100

-150 \

Non-linearity over dynamic range (CDS gain LOW)

Deviation from linear (x12.4 keV)
o
o
T

NN
a o
S o
ITTT

-300

Non-linearity (x12.4 keV)

+-1%

1 10 102 10°

x} gf4 keV



open Issues: test current

Potential

impact Comment

Issue

Non- monoton. limit CS use to

response vs fixed current /
input value integration time
anomalous limit CS use to

current variation Med/Low gains

between high  (ag planned)
an medium gain

would require ad
hoc cross-
calibration for
this memcell row

Current source:
systematics of
memcell row 3

A real issue?
Fixable in
resubmit?

under
investigation

probably fixable
(cross-coupling
in layout)

probably fixable
(cross-coupling
in layout)

it remains to be seen if the current source (as is now) can be used for calibration



AGIPD1.0 - Chip 1 - Dynamic Range by BULB - (Internal Biasing, Chip clock: 40 MHz, CDS gain LOW)
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There seems to be an anomalous
current variation between high and
medium gain.

The current erogated by the current
source is the same between medium
and low gain, but it is different
between high and medium gain.

The variation observed is roughly by a
factor of 2; simulations predict a

variation much less relevant than that
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AGIPD 10 pixel layout



digital line (addressing the memcaell
row) is adjacent to the analog
voltage line determining the current

level - likely crosstalk E@%{ﬂ

need further investigation and
testings with the proper biasing&
timings

AGIPD 10 pixel layout

01.04.2014 A. Marras et al.



open Issues

Potential

Issue impact Comment
External gain
enable does not
writes gain bit \é\é%%?\eac?

value in
memory cell

mostly solved
by proper
readout timing

Systematics:
mem row 0

01.04.2014 A. Marras et al.

A real issue?
Fixable in
resubmit?




open Issues: memcell

systematics

_ A real issue?
Issue P,%,e)ng?l Comment Fixable in

resubmit?

enable does not
write gain bit
value In

designed

mostly solved
by proper
readout timing

Systematics:
mem row O

01.04.2014 A. Marras et al.
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open issues: digital bits

A real issue?

] Fixable in
Issue P,‘,’,s%’;gi" Comment resubmit?

analog-encoded Medium, the

i .~ affected storage Might be a yield
%?'é%lrxglggﬁ’é cells cannot related
are separated  S.ore digital problem; under
by less ADU information measured with investigation
than their reliably, so far not-optimal
3/4096 ~0.1 % voltages

respective noise

were observed

analog-encoded
digital values:

somewhat under
depending on investigation
the signal

source
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open iIssues: digital bits

Bulb Laser Test current
‘ AGIPD1.0 - Chip 1 - Distribution of the Digital Bits - Bulb AGIPD1.0 - Chip 1 - Distribution of the Digital Bits - Laser AGIPD1.0 - Chip 1- TEST CURRENT (ON during RST) - Distribution of the Digital Bits ‘
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open issues: output cross

Issue

Sometimes
positive spikes
are observed on
the first pixel
read and
negative spikes
on all others

Cross talk
between
outputs

Potentl?l

Depends on
reason for this
cross talk.
avoidable by
proper sampling

Severe/non_e, _
would require fix
or additional

Comment

This is probably
a chiptester box
timing problem
coupled with
non-optimal
DAC settings

voltage drop on
a bias

corrections in the distribution line

date_1 evaluation
chain

A real issue?
Fixable in
resubmit?

Initial
observation
probably

Investigated/
understood
fixable
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X: 10051.35 ¥: 1141.02 (F) Select: 0 DRD: OFF dX: dy: g Cmd: Ruler

Tools Design Window Create Edit Verify Connectivity Options Routing IBM_PDK Calibre

13.9

Ch it et chiphid

e “xy ! } T ] L} ] I T I
T L L ot P 5 2 - B = e - e 1 Bt

L: Enter Poinkt

Point at the first point of the ruler:



Virtuoso® Layout Reading: AGIPD10_TO_2012 AGIPD10_TOP_v6 layout
X: 10051.35 ¥: 1141.02 (F) Select: 0 DRD: OFF dX: dy: Dist: Cmd: Ruler
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ubstantial current is pulled
- Vvoltage drop (line
voltage seen by circuits connected to
solveable by: |

- introducing a buffer stage near the circuit to
sed ;_}j eliminate current-induced voltage drop
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What we are achieving
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