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SiOx SiOx SiOx
nmax[%] e ai-HI (thermal) (thermal) (chemcial)
Frdiffused aa_ss'i'_'"l_fg)’ /POLY-  /POLY- /POLY- Siox/TiOy

: Si(n+) Si(n+) Si(n+)

PECVD LPCVD LPCVD
Al-p+ 24.5 (PERC)|26.8 26.9 271 271 26.3 249
a-si:H(i) 24.7 27.5 (HIT) | 27.7 27.9 28 26.8 251
SiOx /poly Si(p+) |24.9 28.1 28.3 28.7 28.7 27.3 254
SiOx /Si:C (p+) 24.9 28 28.2 28.5 28.6 27.2 25.3
a-si:H(i)/MoOx 244 26.5 26.6 26.8 26.8 26 24.7
MoOx 241 25.9 26 26.1 26.1 255 24.4
PEDOT:PSS 241 26 26.1 26.2 26.2 25.6 245
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PERC process flow

lon Implantation + LPCVD

PCCI3 diffusion + LPCVD [}

Texturing

Phosphorus diffusion
Single side etching & edge isolation
SiNx deposition on front side
: AlOx / SiNx stack deposition on rear side
Laser pattering of rear passivation stack
Front & rear contact printing
Firing

Testing and sorting

Boron diffusion
Single side etch
Polishing / texturing |

LPCVD

PCCI; DIFFUSION ;

Implantation

RCA Single side etch

Anneal

Rear PECVD

Wrap-around poly

removal

AlOx

Front PECVD

Implantation Rear PECVD
Metallization
Firing

Testing and sorting
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Source: Semco
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W, FELE T E T HE KM AL iy TOPcon
Mo ZATET 2016 ks, T 2017 4 T8
A~ LPCVD Hiifr= e fe2C, PR & B —%
it /£ TOPCon filr g #vhn T3 R g —ul ALV 75, 6
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TOPCon &M LPCVD 8%

Centrotherm  MEEE(H6I SEMCO
HORTUS
Model c.DEPO X LD-420 LPCVD - -
Technology LPCVD LPCVD LPCVD LPCVD LPCVD
Tunneling Tunneling oxide, |Tunneling oxide, | Tunneling Tunneling
... oxide +intrensic| polysilicon, in-situ | polysilicon, in- | oxide +intrensic |oxide +
Applications . . : . . - . .
polysilicon+ in- |doping situ doping polysilicon+ in- | polysilicon
situ doping situ doping
Suitable Fab ) ) ) ) )
configuration
Wafer orientation - - Horizontal Horizontal -
EQUIP men? 10-stack tube |4-6-stack tube 6-stack tube 5-6 stack tube |-
configuration
Wrap-around - - minimal minimal -
In-situ doping - Yes Yes optional No
1,600 - half
Wafers per tube pitch loading, |[1,600 1,400 2,000 -
800 full pitch
Growth rate - - - - -
Oxide layer
thickness - 14-22 - - 1-15
Polysilicon layer 100 - 150 80 - 200 160 - 100
thickness
. G12: 5,700 G12: 7,200
Throughput (WPH) 6,000 3,000 M10: 6,000 M10: 8,000 3,600
Mechanical Yield (%) - 0.96 - -
3% within wafer,
. . . run to run; 4%
Film uniformity - - - -
wafers of same
batch !
Footprint - - - - -
Uptime (%) - - - - -
Commercial status Ready - Ready Ready Ready
AIready.m mass Finished testing| - Yes Yes Yes
production
*In-situ doping; ** Ex-situ doping

AFBIBCE: 2 H T TOPCon I LPCVD & AMUREMEALFRE WSl b i i i i A 4255 . T HiSFe gt

AR ECE -

BCT7 . e, 5 DMEERIECE W] AR 5 4%
AT 40 3,300 A LA B[ M10 % H. Laplace [
FEHLREIATIZ) 3 GW,

BRfeER e X P EIESGLER, Hal—H
B A SGARA 2 ST AR AL S R LRI T o

/A I Ay TOPCon. HUT A1 IBC 15 i
S5 L T AP IF 4 R Ve . 4T TOPCon #
A A EHRGE T BROR Y A T i ——PVD Al
LPCVD. %A1 LPCVD & i T-58 s s A AL 2
[ AR 2 S RE TR, A ERHE) TR, i
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1-1.5 nm f1£ §i 7L /82 )5 4 100nm, Polar PV 7= ff,
BAHFROE R EEA 2.4 GW [~ gESE fitid LPCVD iK%
o

HR ] 405G Y 1 A R Y RSB EE S 8l (S.C New
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Pyt Tt DAE—n LK sk 230 =Kk
R ZARPRANEAEE L, IEKSE®RE
AR HMEAH— 2200 22 K09 V6 X8, R
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3.1.2 PECVD
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REAE K PERC & fiti il 5w TOPCon $lA A
KRR B TS 10 PECVD HOARTT LK S8
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WZ A alteEs , %A REINE = PECVD %4 n &l
TOPCon Hijth P-4 5 =38 24% , e e = 80
CiA#) 24.5%. i, SREBFFTSEKETER
Be T P BLET B AT TOPCon HL it {805k 2 61 20 5% 1Y
25.53%. SILFEN, SRIEFEE—F & 1%,
A LATE A — G HL8% - 58 TR R 5 24 %2 S ik 2 Tl
TR RETE SE A o

FEF RN TS /RAFLTFHEINHE K, th
W% T TOPCon H] ¥ PECVD % %o %2\ &1 i b =
e N 4 PD-520 f£ i B J7 I A1 H: LPCVD # 4 1R Af]
o B AW A] LAFE— ROV e AR A 4 2 6 1)
W, H 6 P E RIERCE. SRPENELRR
520mm, A LAFEZE MO % G12 R~FIgRE R, Btz
Ah, HREZ AN KA 230mm YR RSk R - SR,
B AR BUE S ERE 12 704 F+ M6 RUSF 9k
Fro SEEEMEUTREIR A RIEAEHE T AR U5 — &
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6] I TN T ARSI _EREMS S 2 & Wi & & JO 1]
/53 0.2+ 0.12 fA/em2 11855 o
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AT AR I, AT BUS SR s, P R St
TR 25 HIE ERTRm ™ E
0 TOPCon HI i )14 AE

HERER KA PECVD [#a#, Semco th£EL
F10 T TOPCon £ AR5

3.1.3 EF PVD IR

IEFEH#H PECVD “E &L

20 TaiyangNews | TOPCon Solar Technology 2021 Edition
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ST R 5 R

B-RERAT, —FAFLERE PVD 3%
YA, AR AT PVD R 451 TOPCon fi
PIT R LN AR BT TR T AR A A ek

BARFG % FEEA L

TOPCon Solar Technology 2021 Edition | TaiyangNews 21



SEE R E——Z i AR AL I B, ERE L,
WIS BT 7B NDR LR — HifEmmtas
- R0 2w A AR Ho e i PVD 3 B Z T
2, HERZF-E I~ RE& /N 10000 F o
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PEALD j&—fp4h& 7 ALD FO5 & AR BT U ik
MAMIREGF A FLLE, IHAHMFIARATRER
FINZBARM AT a2 H ZuRong(ZR) &
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3.1.5 APCVD
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THZEMHT, WK R A F AN .
JRM BT EIR K L —REBIGIE L 2R
FRIS AT, BB ARG ARG o RO A B A
AR FLAB IR O RR AR i 1 L e, i LA H i
2 1B AR AR IO A SE ke (HA2, KB K
ARSI BE ] T Al LM EA AR B — 857 o

RHREik: 1T TOPCon il & i fH n ALk H-
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Single Side Poly-Si Etching

Atmospheric Dry Etching (ADE). Designed to
remove all types of poly-Si wrap around,
partial or full surface, with edges of the
wafers fully etched, whatever your deposition
method (LPCVD,PECVD,etc::+). Leading to
consistently low reverse currents; no more
shunts! Inline processing for all wafer sizes

SS-POLY-ETCH

Small footprint (MO to M12). R&D, pilot and mass
. production versions available.
High etch rate

Patented silicon etching technology. Green
High selectivity House Gas (GHG) free chemistry. No water

required.
#Sustainable etching process for the TW age.

Throughput up to

12,000 w/h...

Gef TOPCON-ready !
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