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Goals

Wavelength optimization

Quantum efficiency larger 20% in average
with small batch-to-batch variation

Reduction of dark-current: novel concepts
of doping

Development of cost-efficient large area
transfer & bonding method

All growth & bonding processes fully
Industrial compatible (foundry)



Depletion (band-
bending) region
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Wavelength Optlmlzatlon

Gallium Arsenide
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*Without the presence of an electric
field, electrons randomly diffuse

*Only motion normal to the surface
aids in electron escape

Exited electrons
“thermalize” to CBM hot electrons
and diffuse to the escape without

surface thermalizing
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Lr=34,
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*Generated electrons may either
thermalize towards the band edge
or remain “hot”

*Depending on the band-bending at
the surface, it may be harder for
thermalized electrons to escape
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Emission Properties
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Smart Cut Transfer Process

Stamp Transfer

,#H.m.ﬂm
Y Y Y vy

Flip and bond to
handle w afer

() Prepare donor substrate;
apply rubber stamp

: (iv) Siowly peel -back stamy;
(i) Apply inked stamg to peint objects onto recetver

receiving substrate

ez A



® - -
. . ¢ DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ECE Illinois |e|¢ g N ateviicd e il T\

Anti—reflection coating

(air-window) ° S I N = b 0 n d I n g
Glass Window ° DEVEIOped for 3d
o, e Integration

SiN-bonding Layer—» S Sseeemmeeeee — -~~~ — - Bonding Line

SiO2-protection layer o L OW temperature
. process (maximal

- ' - temp~400C)
N —___ * About 30nm-60nm
thickness

- — * Industrially

Growth of structure Polishing/Etching -——— .
avallable

- — Protection of cathode

AlAs/GaAs—Cathode—> S~
4

R TRE— Cleaning & Activation Str u Ct ure
- + Low temperature
_

e |Inter-diffusion
parrier

Transport in Air

llllllllllllllllll



Conclusion

 (GaAs is a suitable material for the proper
wavelength

— 1lI-V system can be alloyed for adjustment

» Doping profile has to maintain a balance
between electric field, dark current,
recombination rate and quantum efficiency

* Transferring and bonding have to be
efficient and repeatable but maintain
electrical and structural integrity of the
photocathode
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