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Slim Edges -- Motivation 

Basic Idea: To minimize ~1 mm wide inactive peripheral region. This is relevant for ñtilingò (as opposed to 
ñshinglingò) of large-area detector composed of small sensors. 
 

Basic Method: To instrument the sidewall in a close proximity to active area, such that itôs resistive.  
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Method -- SCP Treatment 

Cleaving Passivation 

finished die 

Scribing  

finished die 
finished die 

with slim edge 

ü Diamond stylus 

ü Laser 

ü XeF2 Etch 

ü DRIE Etch 

ü Tweezers (manual) 

ü Loomis Industries, 

LSD-100 

ü Dynatex, GTS-150 

 

Native Oxide 

+ Radiation 

or: 

N-type              P-type 
 

ü Native SiO2  

  + UV light  

  or high T 

ü PECVD SiO2 

ü PECVD Si3N4 

ü ALD ñnanostackò  

  of SiO2 and Al2O3 

 

All Treatment is post-processing & low-temp 

(Etch-scribing can be done during fabrication) 

 

Basic requirement: 100 wafers (for rectangular 

side cleaving) with reasonably good alignment 

between sensor and lattice. 
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ü ALD  

 of Al2O3 



SCP Treatment (Cont) 

laser-, diamond-, or etch-scribing  

 

annealing and testing sidewall passivation 

finished die 

cleaving  

 

XeF2 etch step  

 

This is an optional step for the SCP process. 

A gaseous Xenon Difluoride (XeF2) etch step  

can remove scribing damage:  

needed for Laser and diamond scribe). 
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Scribing Technologies: 

Diamond-, Laser-, and Etch-based 
Diamond  scribing Laser  scribing 

Issues: 

ü Diamond scribing: surface 

chipping of existing passivation 

(=> to do again in future runs) 

ü Laser scribing: some degree of 

damage due to affected region of 

the sidewall 

ü XeF2 etching: cleaving by 

industrial machines is difficult 
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Scribing Technologies: DRIE 

1.litho step 

2.open oxide with Vapox III Etch (wet etch) 

3.DRIE etch 

4.laser-scribing 

5.cleaving using tweezers 

6.XeF2 sidewall etch (5 cycles) 

7.H-termination of sidewall (wet etch) 

8.ALD deposition, SiO2 and Al2O3 

9.Anneal @ 400 degree C for 10 min 

DRIE-based trenching as scribing  

has a promised of being a 

ñuniversalò production solution 

without shortcomings of the other 

methods. 
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damage from tweezers cleaving 

HPK N-Type 

GLAST Baby 

optical micrograph, top-view 

DRIE Etch-Scribing ï All Four Sides 

Test DRIE-scribed sensor w/ 

automated systems 
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~90 mm gap 
Å  Using a pad diode from HPK test structure meant to provide 

control over key sensor parameters for ATLAS07 sensors. 

Å  It features a classic HPK single-guard ring design.  

Å  Simple DC-coupled n-on-p pad. Vdepl ~ 80 V. Thickness 320 

um. 

Slim-Edge Sensor 

Å slim edge (<2 mm) 

Å no guard ring 

Å die level processing 

Å p-type / alumina passivation 

optical micrographs, top-view 

before processing 

SCP diode 
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Progress with N-type Sensors  

Si SSD with  

900mm dead edge 

XeF2 scribing + Nitride PECVD  

with guard ring  

Cut within 50 mm  

of Guard Ring Guard Ring Cut (!) 

0 mm to Guard Ring 

without guard ring  
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Effect of Surface Termination ï P-Type Si 

HPK ATLAS07  

P-Type Diodes 

Å After all the handling, we need to remove a native oxide.  That is done w/ HF and 

leads to the ñH-terminationò, which canôt be passivated with alumina Al2O3.   

Å Need to covert the H-termination into F-termination which in combination with 

alumina ALD should work. Know they chemistry!  

Å The hunt for on ideal surface termination for p-type Si is still on. 

Al 2O3 

Al 2O3 

Al 2O3 
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Progress with Passivation (N-type Diodes)  

12 

Study with HPK Fermi/GLAST diodes. 

The plain ALD SiO2 is worse than the 

best case of PECVD Si3N4. 

But a ñnanostackò of ALD SiO2 (10 

nm) and Al2O3 (50 nm) works well. 

Parameters are from G. Dingemans et 

al, J. Appl. Phys. 110, 093715 (2011); 

doi: 10.1063/1.3658246 

PECVD process has been developed by industry as a wafer process => 

Small height of the chamber in a typical machine. 

This worked well for small size samples, that could be positioned 

vertically, or slanted. For large sensors this is not quite applicable => 

replace by ALD method. 

Consistently low I and high B(break).  

Quite similar to the best case of PECVD nitride! 



(More) Progress with Sidewall Cleaning 

Å  An extreme case of laser cut-through (=> no cleaving!), followed  by the sidewall 

cleaning and passivation with nanostack.  

Å  The sensors are clearly alive. Observed a post-fabrication room-temperature 

annealing. 

Å  These are n-type Fermi/GLAST test sensors. 
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Resistivity Measurements of Interstrip Isolation on Silicon Devices with Alumina Layers as Effective P-Stops 

 

Aside: Passivation for (inter-strip) Isolation 

ATLAS07 test sensor without inter-strip isolation (Zone 1 on p-stop 

wafer) , thanks  to  Gianluigi  Casse. 

 

Process Sequence: 

Å Lithography step 

Å Oxide wet etch with Silox Vapor Etch 

Å Remove photoresist 

Å Cleaning step 

Å H-Termination surface 

Å Surface F-Termination  with XeF2 reaction 

Å Thermal Atomic Layer Deposition of alumina, Al2O3 

Å Annealing step in Hydrogen atmosphere (30 min at 350 ºC) 

Å Converting an existing sensor w/o stops into segmented sensor. 

Å All strips are completely surrounded with alumina. 

alumina 

HPK P-Type Strip Sensor 

problem Solution with p-stop New Solution with alumina 


