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Raw wafer supply - pre-processing 9‘9 DEPFET process - thinning, dicing, rﬁduhting..

Key Process Modules for (thick) SOI production:

1/ Wafer bonding = Somewhat special due to our implanted back side

2/ Edge treatment of the top wafer
Standard for SOI Wafer production

3/ grinding and polishing

structured Boron implant, throagh BOX, 00 ke, 5e14 - 1elS cm-2

aligment marks in BOX: 60nm step

top layer: 75 pm &

hydrophilic bond

wrl ozp=

DsP

Siltronic FZ,DSP, <100, t=450m
after bonding, grinding and double sided polishing

-> Original SOI supplier (Soitec) stopped this kind of SOI production
- Need to find and qualify new supplier or supply chain
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@ Overview of the actions since Bonn i
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0. Preparation of 12 (top) wafers at HLL: oxidation, alignment mark litho, implantation

1. Order at VTT:

-2 VTT to prepare their own top wafers and bond them to their base wafers - done
-: test the polishing quality at VTT - done
-: Complete SOI process with 6 wafers from HLL - wafers sent , wait for process plan

2. Order at Icemos:

-: lcemos to prepare their own top wafers and bond them to their base wafers - done
-: check the new edge trim of lcemos - wait for samples
-: Complete SOI process with 6 wafers from HLL - wafers will be sent to Icemos end of this week

3. Qualify sub-steps like edge trim and polishing separately:

-: grind and edge trim at Disco - done
-: test the polishing quality at Rockwood - done
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@ Status VTT — Bonding pre-test
halbleiterlabor,

3 wafer pairs (un-thinned) with 3 different temperature treatments before bonding (SAM)

- many and partly huge voids
-: larger ones along the edge of the wafers

-: but also at the edges of the implants!

Possible reasons:
-: bad resist removal - large voids at the wafer edge

-: oxide seems to be thinner in the implant region - voiding at that step
step was measured at the VTT wafers (—10nm-15nm)

and HLL wafers (—5nm-10nm)

Possible remedy:
-: improve cleaning/resist stripping after implant

-: planarization of the surface before bonding - under investigation



@ Status VTT — CMP Quality

-: 2 DSP wafers were sent to VTT for polishing and cleaning on their line
-: VTT polished one side and sent the wafers back - check quality (particles, defects) at HLL

i 20PM

D# POLITUR VTT %03
= Wafer 1 n-Seite
FAIL

LPD Cnt: 17718; 142 1 cm?
11 0192- 0.272 10549
0.272- 0.385: 4529

13 0.385- 0545 1608
4 0.545- 0771 161
0.771- 109 219

b 1.09- 155 163
1.55- 219 103

214- 310 86

ean(T)[A]: 0316 StdDev 0252
Area Cnt: 631, 18.6mm?
Scratch Cnt: 19 33.7mm
lS:ilum of All Defects: 18349

Laser. 488nm Gain:5 Diameter. 150 mm
Thresh: 0.192pm Exclusion: 12mm
Haze Rng:  800ppm Thruput Low

109 a3

i- 155 b9
3= 219 38
1- 3 19
. . 0304 SwdDev 0231
Edge trim quality of SOI t 42 0.555mm? LT
still unknown !! t: 0: 0mm LR

Jefects: 6306

Gain: 5 Diameter: 150 mm = Xl
192pm Exclusion: 12mmp—
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@ Status Icemos

mpi "
~ {__;'_ha!bleiterfabor
-: 5 wafer pairs were bonded after implantation through BOX
-: lcemos claims that there were no steps in BOX due to the implant
-: void free bonding, documented by SAM pictures and back grinding of the top wafer down

to a few microns

- lcemos seems to know how to bond

- next step is to send them our top wafers
(oxidized and implanted at HLL) let them repeat
the exercise

Caveat:
No information of polishing quality and edge trim.

From previous orders, we know that these are weak
points at Icemos.
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@ Status Edge Trim = Disco v+
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Nice edges, but some yield issues with the edge of the
of the handle wafer (chipping due the grinding step).
Needs still some improvement ..
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@ Status Polish and Clean = Rockwood

: Rockwood is a wafer reclaim company located in France close to Marseille
: specialized in CMP, thinning and cleaning of wafers
. after the second trial, excellent results (6 Wafers) in terms of defects and metal contamination.

The specified roughness of the of the surface (r,=0.1 nm) needs to be verified

i T T L A T SR A R TR T AR S

ed, May 04 2011 100322 AM
i3 #03
Rockwood n-Seite S!pt 4

PD Cnt: 1; 0.006¢/cm?
0170- 0164

¥ 0.184 0.227
: 0.227- 0.279:
0.279- 0.343
0.343- 0.423
0.423- 0520
ean(T)[A] 0195 SidDev 0000
Area Cnt: 1; 0.0262mm?
peratch Cnt: 0; Omm
;ijm of All Defects: 2

=T e = R e ]

aser 408nm Gain: 7 Diameater: 150 mm
Thresh: 0.170pum Exclusion: 12mm |
laze Ang:  600ppm Thrput: Low

-: planned visit at Rockwood to

discuss the next steps

-2 Rockwood is interested to

do also the edge trim!
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aser 488nm Gain: 7 Diemeter 150 mm.
hresh: 0.170pm Exclusion: 12mm
imze Rng:  8.00ppm Thruput Low =

'
oy WRASLFIWPERRERE

cratch Cnt 0; Omm
;m of All De__:fects: ?

. At the end of the day, test devices made on Rockwood polished wafers will count
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@ In Summary

-: We are making progress but we still don’t have a qualified solution.

-: lcemos seems to able to bond implanted oxides, needs to be verified on our wafers.
Quality of their edge and polishing still unclear (it is bad actually, if they do not improve).

-: The cooperation with VTT is useful to get more insight in the process and to find a safe
process window for the bonding.
Polishing quality of VTT not satisfactory, edge treatment still unknown

-: Progress with Disco, but procedure needs to be optimized.

- Polishing problem seems to be solved with Rockwood. The company is interested to develop also
a reliable edge trim procedure with us.
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@ SOl for Belle Il PXD

Backup slides follow
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