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CMS - ROC in a Nutshell

ROCs in Module

ROC - Read Out Chip for CMS Tracker Pixels to measure particles position crossing the
detector. It includes:

- Si Layer (sensitive to crossing charged particles)

- Underlying electronics processing deposited charge
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ROC in a Nutshell
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Key Moments

* Signal (from Si or Calibration)
gets processed by a set of
electronics that alter pulse shape
and send to output.

* Input voltages adjust operation
of units.
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CMS Pulse Shape

Problem Definition

ROC electronics radiation study starting point is a Pulse Shape that is a registered charge
deposited in sensor or injected V.
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WANT TO SEE

How Pulse Shape changes with
fluence. Time=walk is used as
a description.

PULSE SHAPE

TIME

~25ns
raising time

Ideally Pulse Shape should remain the same for different fluence but because
of radiation damage it would change it’s raising time.
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Pulse Shape

Signal Propagation

PIXEL UNIT CELL (PUC) IS AN ELECTRIC LAYOUT OF ELECTRONICS THAT
IS PRESENT AT EACH PIXEL

Vieak_comp

SVWIPr  VrgPr

|

Pixel Unit Cell

send

sample and hold
capacitance

trimming comparator

-

VhidDel
hold delay

trim bit mask bit

VComp

---------------------------------------------------------------------------------------------------------------------------------------

PUC address

Pulse Shape gets altered as signal propagates through electronics and we’d like to
understand how it changes, then modify correspondingly Inputs so that original shape is
restored (the same as for non-radiated chips).Vcal was assumed to remain the same with

fluence.
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CMS Pulse Shape

“Tornado™
2 Inner part of “tornado” is contents of Time Window frame (25 ns).
=% Edge is a Pulse Shape raising side.
23
*é @)
9 “-é (1 7 .
% These are efficiency plots and can be fitted by
U | VthrCompCalDel_c5r5_C0 | Error FunCtion-
5 guo:—
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~ Vcal is fixed 5 r
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CalDel [DAC units] -
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. . . 20
PulseShape is a signal development in L
time. Next conversions are needed: 0 = T T ' 5(',01'[0‘\0 '?tg(],
0 ca units
|.from CalDel DAC units to ns
can be extracted from “tornado”
2.VihrComp to Vaal Threshold measurement to get value of
separate plot is necessary injected signal in electrons.
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CMS  Threshold

f Threshold-
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: T
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Threshold is used to check whether signal
is above some level to mainly reduce
VthrCompI 0..255 noise.
Vtriml 0..255

trim bits2 0..15

' per ROC [‘\ pass fail
2 per pixel
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CMS  Threshold

‘Fix threshold and vary V.. \
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CMS Noise

E ‘Noise has a gaussian distributed pdf (probability density function). \
£0 1 _ew? | ‘
pdf(z) = =€ 227 /I
Y
> pdf(x) dx is a probability of getting noise in range [x , x+dx]
v is @ mean noise value
o) is a standard deviation (distribution spread)
Normalization
o0
1 = / pdf (z)dx
— 00
Transform variable and get normal distribution (Gaussian with mean at zero):
y=""1 5 pdf(y) = eV
V20 VT
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CMS Error Function
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CMS - Efficiency

Fit
) oy A
5 5 < | 100%
20 e I s
s (0] Erf((2] - (z —[1])) + [3]
S P a
5 vcal
1
\/50 IJ
[01,[11,[2],[3] Fit parameters to be estimated in fitting procedure.
Thus for In-time Threshold measurement Efficiency plot should be fitted with Error
Function.
[I] is a value of threshold
[2] noise standard deviation (spread)
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CMS - Efficiency

Examples
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CMS Results
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CMS Results
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CMS Results
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CMS Results
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CMS Results

2 806 X el
% .g’ File Edit View Options Tools Help
%? Graph
5 n =
S, g o0
: —
D § : ----------------
2 50— s
) c.
o L
& C
»w 40—
@ L
L C
=] -
o 30 -
20 :_ .....
C Raising time: 74ns
10 [ .- (up to 90% of amplitude)
: 1 1 1 I 1 I 1 1 1 l 1 1 1 I 1 1 1 I
0 20 40 60 80 100
Time [ns]

Samvel Khalatyan - samvel@uic.edu

ROC 260962-11-06
Fluence: 4.2E+14

Next Slide: Results - Summary for Vcals

Vea 50 High Range

23

Friday, September 18, 2009


mailto:samvel@uic.edu
mailto:samvel@uic.edu

CMS Results

Summary for Vcals

‘Raising time is Pulse Shape development up to 90% of its plateau. \

3
=-55 §° ROC Pixel Vcal Raising T (ns) Comments
F 260962-11-06 5.5 Jul 27,2009 200
5 Jul 28,2009 100
U Aug 6, 2009 100 28
3 Aug 6, 2009 150 36
Aug 6, 2009 200 50 no plateau is seen on Pulse Shape plot
Aug 6, 2009 250 59 no plateau is seen on Pulse Shape plot
Aug 6, 2009 50 74 hight range, Pulse Shape is failed
e 06 X c1 e 06 X c1
Eile Edit ¥iew Options Tools Help FEile Edit ¥iew Options Tools Help
VthrCompVcal_c5r5_C0 VthrCompVcal_c5r5_C0
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CMS Results

=g

s §

20 . .

5 & 4 Pixels were tested per ROC in results below

= 2 unirradiated ROCs were tested giving ( 26.0+/-.5 ) ns raising time

@) |-2 ROCs per fluence giving ~( 31.0+/1.9) ns (avg for all fluences) raising time.

> . . .
There is clear evidence of increase
Next step is to try to adjust input parameters of Preamplifier and Shaper to restore
original raising time.
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CMS - Online Logger

Reasons

ity of lllinois
t Chicago

- All loggs in PIRE Group are hand written
- No affordable Logging system available

- Should be very simple and intuitive
- Must allow to add entries and reply to
them

U I C Univers
a
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CMS - Online Logger

- Web 2.0
- Authentication
- Add Entry
- Reply
- Search
- by ID
- in Dates range (coming soon)
- Author (coming soon)
- Auto Update
- Permalink (coming soon)
- Supported in Opera 9+, FF 2+, Safari 4+ (IE is
coming soon)
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a
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CMS Online Logger
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KSLog
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Support Team

Support Team
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2009

Tub PIRE discussion

Samvel Khalatyan
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2009

First testing message

Reply is not visible on Login
Reply System

New post from iPod touch

Send message
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Support Team
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Number of Replies

15 Sep,

15 Sep,

14 Sep,

12 Sep,

12 Sep,

2009

2009

2009

2009

2009

Next Slide: Authentication and View

Basic View

29

Friday, September 18, 2009


mailto:samvel@uic.edu
mailto:samvel@uic.edu

CMS Online Logger

Authentication and View

Searchable
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Search
User
Redesigned Control o Support Team Yesterday
ID: 47
We have finally redesigned control block to make it look more standardized compared to previous version. No more fancy bright
colors and huge fonts.
Search is now available for users not even logged into system that was not the case before. Its functionality is not implemented
yet and currently is under development. It is coming up soon.
Stay tuned.
“Support Team Yesterday
That is correct, Samvel. We forgot to mention that replies were redesigned in last update. The main objective was to
make it more readable than it was before. We also brightened author and time fields not to attract too much user
attention.
Thanks for mentioning that.
“Samvel Khalatyan Yesterday
Great news. It looks more professional and much better. Besides | noticed that replies were redesigned as well. Now
the ones given by Log Message author are highlighted which is a great feature. It is much clear design and look
fancy. Good job.
System Update Support Team 16 Sep, 2009
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System Update Support Team 16 Sep, 2009

ID: 46

The system was updated including a series of bugs fixes:
- Compatibility with Firefox 2+

- Newly posted entry was showing up as empty row.

- etc.

Meanwhile a design was reviewed and slightly modified. It mainly affected replies shown that makes them less striking. Now it
becomes much easier to read information presented.

Any ideas are very welcome. Send them to email available on the bottom of the page.

Stay tuned.

Copyright © 2009 KSLog . All rights reserved.
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Add Entry

®0o0 KSLog
lll, ehttp://Iog.kshost.net/ ¢

Search Add Entry Support Team Logout

Title
Message Send

Redesigned Control o Support Team Yesterday

System Update Support Team 16 Sep, 2009
MORE entries are visible Support Team 15 Sep, 2009
PIRE discussion Samvel Khalatyan 15 Sep, 2009
First testing message Support Team 15 Sep, 2009

Reply is not visible on Login Samvel Khalatyan 15 Sep, 2009
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