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OBJECTIVES ¢ N-type substrate
¢ Double-sided hydrogenated amorphous silicon (a-Si:H) passivation
¢+ PECVD SIOy Isolation layer
o Q-Switched Nd:YAG laser fired emitter (LFE)

+ Demonstrate a-Si:H based LFE PV concept using SiOy isolation layer
¢ Perform 2D modeling to evaluate the cell concept

+ Conduct proof of concept experiments

SIMULATION OF THE CELL PROOF OF CONCEPT

+ 2D modelling using Sentaurus FABRICATION DETAILS

¢ a-Si:H representation with band-tail and band gap defects + Wafer: n-type FZ 20 Q-cm. (100) orientation

o Lambertian front surface and completely reflective back surface + DC saddle field for a-Si:H deposition 170° C

e B + Ambient atmosphere 240°C anneal after amorphous deposition

FIG. 2. Aunit cell to represent the cell for 2D

: : e _ ¢ E-beam metallization
simulation. Surface passivation at the back Is

:fepresented by low SRV between c-Si and SiOx + Post device fabrication annealing in nitrogen atmosphere
ayer
- Pitch Scan . z : 3E02
m 1 e
s/ s Ll 2805
%| LFE Pitch |e ~ 300 :/ 04& 2\24 // 1E02<é:
9 +Voc - 0.3 - LE022
00 1260 152Lit;eﬁme[u§l80 2340 2700 g 200 l\F/I(:)C i 02 3 / «JsC §
SIMULATION RESULTS 100 o g L
21 (@) - : 0 oo
o e T O e - ) I T
< 2o Hm
0\\/19: /0/‘— \\ { Ni N Annealing temperature Scan . 30 610 e 0.7
> . 3 _ . 600 . T 0.65
o T Nt R ) E— -
O17: Damaged Zone Thickness \+ i; 8 \\ L2 : E . § P o5 3
4= : T G 03 éoi-g % an §570 —045|:=:-
LIJ16: 7/4/7 | \mim £ Z _\ 08 5% § 20 S 0 / \\ o
] 07 9 & 2 . o
’|5E \T > X - 0.6 % ” He 250 V| 035
0 200 400 600 800 1,000 ‘ ro0s g S I o o
(a) LFE Pitch (um) * soncsing rompersue . |(C) pnnelin Temperatur °
65 - /‘\ _‘1 9.6 65‘ —21 30 Pre-Anneal Je0eC 30 E
| P—a [ | e = 0 m { = 25 - 25 °
60_ . / \Q* a3 :_19.5 60E ‘__// - E20_5 §20 %300 C %20 _
cs | Vocx100(V) S\« Efficiency (%) ; e VoeX100(V) Efficiency (%) - < =
\/_; _194 /’/L_;\’\‘ :g 15 T:_15 gvoco(mv) Pr:;l;nneal Post-sAggneal
50 \ | 50 195 g 10 - £10 e masema) 256 276
: \\ Los | // | 5 : temperaturil 3 oo > e
4 ] Jsc (mA/cm?) \\ 45 ] Jsc(mA/sz) i 19 0 : \\\\ : o b v e AL
: TN\ 19.2 40 AN 185 0 200 400 600
40; o——0— — - [ .//.'_-F —¢ Al 9 — | (d) Voltage (mV) (e) : > Voltage(m4\(l))0 >
B L—————— 119, 35 gt 18
(b) o0 ® LFE3\3Vidt?10(um)5 o7 (C) X §°ubst}g°te T;ﬁ%knggos (uﬁ%o - FIG. 4: (a) Life time profilg using u-PCD (b) cell performance variation yvif[h LFE pitch (c)
o _ _ _ cell performance for annealing at different temperature, (d) IV characteristics for different
FIG. 3: P_erformance variation Wlth (a) LFE pItCh and damaged Spot thickness annea“ng temperature (e) best cell performance after annea"ng_
(b) LFE diameter (c) Substrate thickness
SUMMARY SUMIMARY
+ Demonstrated cell efficiency of >11%
: . 0 | |
+ Potential efficiency of 20% ¢ Optimum cell performance found at 150 pum LFE pitch
¢ The cell structure is suitable for thin wafers . . . . L .
¢ Annealing up to 250°C increases cell performance with minimal lifetime gain, sug-
¢ Optlmal LFE width 1s 15 LM with 5 LM thick |aser-dam3.99d Z0Nne gesting a m|t|ga’[|on of the |aser_damaged zone
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