
QUICK TIPS 
(--THIS SECTION DOES NOT 

PRINT--) 
 

This PowerPoint template requires 
basic PowerPoint (version 2007 or 
newer) skills. Below is a list of 
commonly asked questions specific to 
this template.  
If you are using an older version of 
PowerPoint some template features 
may not work properly. 
 

Using the template 
 

Verifying the quality of your 
graphics 
Go to the VIEW menu and click on 
ZOOM to set your preferred 
magnification. This template is at 
100% the size of the final poster. All 
text and graphics will be printed at 
100% their size. To see what your 
poster will look like when printed, set 
the zoom to 100% and evaluate the 
quality of all your graphics before you 
submit your poster for printing. 
 
Using the placeholders 
To add text to this template click 
inside a placeholder and type in or 
paste your text. To move a 
placeholder, click on it once (to select 
it), place your cursor on its frame and 
your cursor will change to this 
symbol:         Then, click once and 
drag it to its new location where you 
can resize it as needed. Additional 
placeholders can be found on the left 
side of this template. 
 
Modifying the layout 
This template has four 
different column layouts.  
Right-click your mouse 
on the background and  
click on “Layout” to see  
the layout options. 
The columns in the provided layouts 
are fixed and cannot be moved but 
advanced users can modify any layout 
by going to VIEW and then SLIDE 
MASTER. 
 
Importing text and graphics from 
external sources 
TEXT: Paste or type your text into a 
pre-existing placeholder or drag in a 
new placeholder from the left side of 
the template. Move it anywhere as 
needed. 
PHOTOS: Drag in a picture 
placeholder, size it first, click in it 
and insert a photo from the menu. 
TABLES: You can copy and paste a 
table from an external document onto 
this poster template. To adjust  the 
way the text fits within the cells of a 
table that has been pasted, right-click 
on the table, click FORMAT SHAPE  
then click on TEXT BOX and change 
the INTERNAL MARGIN values to 0. 
 
 
Modifying the color scheme 
To change the color scheme of this 
template go to the “Design” menu 
and click on “Colors”. You can choose 
from the provide color combinations 
or you can create your own. 
 
 
 
 

 
 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT 

PRINT--) 
 

This PowerPoint 2007 template 
produces a 36”x48” professional  
poster. It will save you valuable time 
placing titles, subtitles, text, and 
graphics.  
 
Use it to create your presentation. 
Then send it to 
PosterPresentations.com for 
premium quality, same day affordable 
printing. 
 
We provide a series of online 
tutorials that will guide you through 
the poster design process and answer 
your poster production questions.  
 
View our online tutorials at: 
 http://bit.ly/Poster_creation_help  
(copy and paste the link into your 
web browser). 
 
For assistance and to order your 
printed poster call 
PosterPresentations.com at 
1.866.649.3004 
 
 

Object Placeholders 
 

Use the placeholders provided below 
to add new elements to your poster: 
Drag a placeholder onto the poster 
area, size it, and click it to edit. 
 
Section Header placeholder 
Move this preformatted section 
header placeholder to the poster area 
to add another section header. Use 
section headers to separate topics or 
concepts within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text 
placeholder to the poster to add a 
new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto 
your poster, size it first, and then 
click it to add a picture to the poster. 
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Polyurethane spray coating of aluminum 
wire bonds to prevent corrosion and 

suppress resonant oscillations 

Unencapsulated aluminum-wedge wire bonds are common in pixel and strip detectors.  
Bulk bond encapsulation traditionally eschewed due to thermal expansion and radiation concerns.  
Wire bond problems are a persistent failure mode: 
        Condensation-induced corrosion, particularly when Cl- present.  
        Periodic Lorenz forces at wire bond resonance frequency can break bonds.  
Goals: Perfect PU spray-coating techniques. Evaluate PU coating corrosion resistance and the 
protection PU affords against resonant driving forces. Qualify PU for use with the ATLAS ITK Pixel 
detector, first at room temperature, and then at -20 C 

Introduc4on	
  and	
  Goals	
  

Applica4on	
  of	
  Polyurethane	
  Coa4ngs	
  

Spray too fine: droplets partly 
dry before reaching wire. 

Maximum Expected ITK Pixel Dose: Inner Barrel 7.7 MGy   1st Disk – 0.9 MGy  [4] 

Periodic	
  Lorenz	
  Force:	
  Intermi@ant	
  Current	
  in	
  a	
  B	
  Field	
  

Status	
  and	
  Conclusions	
  

•  Acceptable PU coatings achieved 
•  Corrosion and resonance protection at room temperature demonstrated 
•  PU a co-polymer of polyisocyanate and a polyol such as polyether or polyester. 

   - Chain length affects flexibility 
   - Explore formulations developed for flexibility 

•  Study thermal expansion damage as a function of thickness. 
       – ITK Pixel Endcap/disk wire bonds may prefer a thicker PU coat that ITK Pixel Barrel 
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ATLAS IBL study  

J.M.	
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Halide-­‐Catylized	
  Corrosion:	
  AI	
  +	
  3H2O	
  →	
  AI(OH)3	
  +	
  3H2	
  ↑	
  

White corrosion residue visible  
with low-angle lighting. Traces 
of chlorine detected on ENIG 
surface 

Aluminum wire bonds in deionized (DI) water. Hydrogen 
plumes and bubbles visible 

•  QARTlab test: DI water test provokes corrosion in 6 of 8 PC boards sampled from CERN 
experiments and labs [1]  

•  Condensation/corrosion prior to and during quality assurance testing, particular 
for tests requiring cooling [2] 

•  Corrosion risk appears to be a common concert. 
        

Polyurethane: Cellpack D 9201 Urethane  
    Spray can and bulk liquid 
    Formulated for electrical insulation 
    and corrosion resistance 
 
Spray can results unusable 
    Uneven blobs on bond wires  
    in every attempt 
 
 No control of droplet size and flow rate 
         
 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Art-­‐Supply	
  Air	
  Brush	
  
•  BeOer	
  control	
  of	
  pressure,	
  flow,	
  nozzle	
  size	
  

•  Smaller	
  droplet	
  size	
  in	
  atomized	
  spray	
  
•  Some	
  control	
  over	
  droplet	
  size	
  
•  Coa.ng	
  build-­‐up	
  in	
  several	
  passes	
  

•  Nozzle	
  +	
  needle	
  can	
  be	
  cleaned	
  
•  Smaller	
  painted	
  region	
  

•  Further	
  collima.on	
  of	
  spray	
  
	
  possible	
  with	
  a	
  mask	
  

•  Use	
  liquid	
  Cellpack	
  D	
  9201	
  PU,	
  0.65mm	
  nozzle	
  

Polyurethane-coated 25 µ Al wire bonds   

Goldilocks spraying 
Smooth, hermetic coatings 
~35µ to ~100µ outer diameter 

Spray too heavy. 
Droplets 

Paasche Talon Dual Action Airbrush TG2L 

	
  

Fresh PU coatings put through 350 thermal cycles in 4 days , -30 C to +50 C. 
No thermal expansion breakage  
All PU thicknesses pass DI water challenge >20mins: No Bubbling, no corrosion residue. 
 

DI water challenge 

After DI water challenge 

Tens of spray passes build up desired PU thickness 
  
 

Thin PU coating 

Thicker PU coating 

heel 

Wire penetrates 
PU surface layer 

Asymmetric 
PU coating 

•  Resonant oscillations broke wire bonds on CDF silicon tracker [3] 
•  ATLAS Pixel protects disk LV power wire regulator wire bond heels by potted with Dymax 
•  ATLAS SCT and IBL: software prevents readout in resonance frequency range 

 
•  Goal: survive 100 mA p-p, B = 2T, at wire bond resonant freq. 
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B=1.5-1.7 T   50% duty square wave   0 – 180 mA p-p 
Worst-case (end cap/disk) geometry    Test 25μ,	
  2.8	
  mm	
  long	
  bond wires at fres 

Sample fres [kHz] 
mean, range 

Q  
mean, range 

Ip-p [mA] to break 

2.8 mm uncoated 
PCB C3, Nwires=17 

11.78   
(11.68 –11.97) 

92 
(69 – 117) 

4 
one wire 

2.8 mm potted 
PCB D2, Nwires= 8 

14.95 
(13.80 – 16.17) 

68 
(60 – 77) 

12 – 15 
one wire 

2.8 mm PU light 
PCB C10, Nwires = 15 

9.28 
(8.88 – 9.76) 

36 
(26 – 46) 

32 – 40 
one wire 

2.8 mm PU heavy 
PCB C9, Nwires= 8 

(8.1 – 14.1) (7 – 14)  fres = 10.4 kHz: breaks @ 180 mA p-p 
fres = 13.3 kHz: 38.5 hours @ 180 mA p-p  1.7 T 

As PU coating thickens,  
     – fres decreases to ~8 kHz due to increasing mass 
     – Then fres increases due to mechanical stiffness of PU 
     – Energy absorption from flexing PU decreases Q-factor 
     – Best protection when  fres  > 12 kHz 
 
4 “bullet-proof” 2.8mm wires survive B=1.7 T, disk geometry, Ip-p ≧180 mA,  > 1 h 
     – fres = 12.1, 13.5, 11.3, 13.3 kHz	
  
 
Mechanical energy absorption by PU flexing reduces Q-factor and oscillation amplitude  

First irradiated sample 27 MeV protons: 0.94 × 1016	
  1	
  MeV	
  neq/cm2	
  =	
  10.3	
  MGy) 
 

Sample	
  B3	
  
~100μ	
  OD Before	
  Irradia.on Ajer	
  Irradia.on 

Wire	
  
Number 

fres	
  
(Khz)	
  
±0.1 

Qbefore	
  
±7% 

fres	
  
(Khz)	
  
±0.1 

Qajer	
  
±7% 

Qbefore/Qajer	
  
±10% 

2 9.8 15.0 11.3 35.9 2.4 
3 9.8 12.5 11.6 32.1 2.6 
4 9.9 15.1 11.9 33.0 2.2 
10 12.8 12.2 16.2 32.5 2.7 
12 13.5 14.7 17.1 31.7 2.2 
13 13.5 12.1 16.9 34.9 2.9 
15 12.5 13.6 16.7 40.3 3.0 
16 11.4 14.5 13.7 30.3 2.1 

PU coating from a spray can 

•  Increase in fres and Q consistent with radiation curing of PU and some loss of flexibility 

Adapted from D.	
  Alvarez	
  Feitoa,	
  A.	
  Honma,	
  and	
  B.	
  Mandelli,	
  PH-­‐EP-­‐Tech-­‐Note-­‐2015-­‐ 


