ANARNUIN U-10

>

GAUQOAKNSSULDNDD

ny g @ 1 o w_ o o
=h IR Adeg1ueNa1sYRRYyIR lsTuUUIUALEe

HIUNANIVRIUANYAFIVINTTUUBNDY 33



dangmaunssutenas 33 dsaus suilauneding

LT Uavies Buaans walulad sia WAL 1 nuaLe 2554

LANAITUHI8LAT 5

]
=

389 seayneldssuuininn@adaunans Tangaanunssutianes 33

B i L ,

Gau gaanisviall Uangeavnssutianaes 33

didandg 1. measdun - WAIMIMIAILANTTILLN AL Suau 1 e

2 LLuummmwsﬂmqammammnuumumwma FTUIU ! am

s [ ... i

idhanreainlsseumeluliaugaamnemnienes 33 o wlasiauaed. N1 WA A2

Whudled. L ST 18 s B U 80:39. s e NNLFNY Danutls=asras
@umﬁm.,mﬂmmwmmnmumlmmummﬁmwmuﬁw AUUA ”Lﬂmi"uumunmmamunmq Wian

u‘lfﬂLLuU wnalsznaund TR L‘W'E]VI WHANY WAT04) ULA sia

< = o =
%d G“E?HE\J'] Wanau Laswatsnailduinig

i

VALAAIAIINTLIOD

AW w6

w

VATELUR Eﬂ‘ﬁ’]‘l«‘]ﬂiqWﬂﬂﬂﬂﬁ‘ﬁd{,ﬂ?ﬁtﬂ&@ﬂqq W&‘@ﬂJL’m‘ﬂﬁWﬁ‘ﬂ?M @UET’HJT‘?EJ@::’LE)‘EJ@HMUVT]U

21
aManun 2-10 wiin 1/28




=3 ] = =i =] ' i
UANGAATUNIINLIANSS 33 ﬂ‘é"'l"lm_ji‘ TLLUHUNBATN

U Ueanes guaans malulad 4 WAL 1 nuawug 2554

SIERSLAEA — NIATNG

nsALANTsUULtAdLdeiaaAy

1
=

1) deyaneaiulaeu

Pt

1.2)

2

GH R

2.1)

2.2)

2.3)

< a

78159974 — 1310 _

-ﬁl ::; i 2

wuinaairstzeeny : [ ;.-

o v = 1 e - BDO
AMUIUNUNNTIUNATIATRZUVNUN A AU

Aan1% — WTAN1THAR

: '\ ¢ z
WU AN VR A

A % <
Qi alerat thiel

Bunniaiadnazldase Waruounsndnasiunissun

22.4) ﬁmmﬁﬂﬁl’lﬂummumwﬁm ....... 2800 . ALl LNAS/AU
2.2.2) ﬁ?mmﬁfﬁﬁiﬂuma‘qﬂbm talad. B0 o n AL LNA/U
ﬂ?*mmﬁnﬁaﬁmmfiw:ﬁm%u Lﬂfa"ﬂmummamﬁmﬁuﬁuﬁ

22.1) Wsnonhilfluasaunisda. ... 500 - N ALLIWAT/U
2.2.2) ﬂ?‘mmﬁﬂﬁlﬁ‘lummﬂiﬂﬂ 13lnA....... 20 S WV ALLANAT/IY
223) Funsidanu. ... (L ORI 9 ALLLAT/U

VLIUNTHARTB T BT UTURUNITHAS Al
(nqund@ieudy Flow Diagram wuikne o ieniadnlaiing wianvia

=i = dg’ = = 8 s
gusgazienlsznaunIuAeuNTuan — neaudeulumidaly)

23

aManun 1-10 wiih 2/28




- ' =l =4 =] 1 2
UANEARIUNITULIANAYS 33 UsAuT siennedse

1T deves Budans walulad sain WAL 1 nunug 2554

dszian uazdSuaunsldsisiailuauiunisuis

aAui Faansiadl Burunisld(an.inew)
4 additive 1211 .33
1 add itive ALl
3 HF 5200875
4 HCL 2440 b.2072
S HNO 3 1603.93
b kKoH 1039 bk . 124
) NoaOH 0
% H10e 163.001.33

2 -ai [ o, ar %’ =l J’ a
TBHANYINUITULLIUAUNAEILLIDIFIU

1.) Wivrewhuilssuutinmindadesuield. . &
AR TN
2) dszinnresssuiinimdiegsy ;
=] | o s ?; d‘{ s Aai i 3
3.) NIUIULIIUNERTNILNTAUNLD B9A LRI TLU LNV LA

Feuluwidalil)

j i 1
(Gianlainalyf

i = = =i A =l S A Sﬂl o L3 %’ ea’ 9 1
WINYINUHLeN&17LIENaY e T’]ﬂﬂztﬂﬁlﬂ'ﬂLG!i‘ﬂNll'JLLﬁQLﬂEI’JﬂUTZU‘]JU"IUﬁUWLEEILT_I'@{IFI‘LL nu

Auntauuuenasaanan lalneludas@auussanaan

22

aManun 1-10 wiih 3/28




|
210P- RS 1.4GW 210BOM- i 210R~T,
3% B | mepEre
PR
BHSEKX 14GW,
5 402 KE £BOM
15 | &% (STheE| eg (BAUX | g4
wlanzsnnz
Aditive 0.598 L 24040 | 751188
Ttz hoss
sl 0.800 L 321.60 9648
S8
g 3.750 L 1507.50 | 52008.75
P-perc RiES e
lios 0.095 L 38.19 1603.98
SE
KoL 6.105 L 245421 | 108966.92
SERIZT
o 0.000 L 0.00 0
Ok =114
e 12.550 L 5045.10 | 16800183
LR L 10304.06

LA R AT ORI RANER.

aManun 1-10 wiih 4/28




) XIGAKI A

BEk 4 Heesle

15 R %

BEAK & (o’ /day)

P1 —ARBRiEL (&% HF. HNO3. HC1) 1443
P2- W (&% NioH. H202) - 127
P3 REE (&¥k: HNO3. HC1. HF. 03) - 121
Pl BRFEHK (A HF HYO03. HC1) = 100
P4+ EEGEIEHEK (B EEEEK) 30+
o EEGK (RERFEK. BEi54) 26, R

B SS &

frite

1821~

aManun 1-10 wiih 5/28




Detail of Calculation

I . General acid and alkali Wastewater Transfer Tank 1

-Flow rate 21.77 m’/hr

-Design dimension 71.05 m?Ax3.00 mH
-Free board 1.0 m

-Effective volume 142.10 m?
-Effective HRT 6.53 hr

2. Concentrated Alkali Wastewater Transfer Tank 1

-Flow rate 2.88 m’/hr

-Design dimension 5.20 mWx1.25 mLx3.00 mH
-Free board 1.0 m

-Effective volume 13.00 m’

-Effective HRT 452 hr

Concentrated acid Wastewater Transfer Tank 1

5]

-Flow rate 2.65 m'/hr
-Design dimension ®2.30 mx2.40 mH
-Free board 0.5 m

-Effective volume 10.00 m’
-Effective HRT 3.77 hr

4. General acid and alkali Wastewater Transfer Tank 2

-Flow rate 42.53 mihr

-Design dimension 65.36 m*’Ax3.50 mH
-Free board 1.0 m

-Effective volume 163.40 m’
-Effective HRT 3.84 hr

5. Concentrated Alkali Wastewater Transfer Tank 2

-Flow rate 244 m’/hr
-Design dimension 575 mWx1.30 mLx3.50 mH
-Free board 1.0 m

aManun 1-10 wiih 6/28




-Effective volume

-Effective HRT

18.69 m’
7.67 hr

6. Concentrated acid Wastewater Transfer Tank 2

-Flow rate
-Design dimension

-Free board
-Effective volume

-Effective HRT

241 m’hr
®2.30 mx2.40 mH

0.5 m
10.00 m?
415 hr

7. Ammonia absorption tower Wastewater Transfer Tank

-Flow rate
-Design dimension

-Free board
-Effective volume

-Effective HRT

1.25 mi/hr

@2.76 mx2.60 mH

0.5 m
15.00 m?
12.00 hr

8. Concentrated acid Wastewater Collection Tank

-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

5.04 m’/hr

5.00 mWx4.00 mLx6.00
0.5 m

110.00 m’

21.82 hr

9. Concentrated Alkali Wastewater Collection Tank

-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

529 mi/hr
5.00 mWx4.00 mLx6.00

0.5 m
110.00 m?
20.79 hr

10. NH3-N Wastewater Collection Tank

-Flow rate

-Design dimension

1.25 m’/hr
2.75 mWx8.00 mLx6.00

aManun 1-10 wiih 7/28
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-Free board
-Effective volume
-Effective HRT
11. Reserved Tank
-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

0.5 m
132.00 m?
96.80 hr

6.25 m’/hr
2.25 mWx8.00 mLx6.00 mH

0.5 m
99.00 m?
15.84 hr

12. RO Concentrated Water Collection Tank (Reserved tank)

-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

/
4.50 mWx4.00 mL=x6.00 mH

0.5 m
99.00 m’
/

13. Power Room ditch Wastewater Collection Tank

-Flow rate
-Design dimension
-Free board
-Effective volume
-Effective HRT
14. Regulating Tank
-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

20.83 m’/hr

4.50 mWx4.00 mLx6.00 mH
05 m

99.00 m’

475 hr

75.88 m’/hr
9.00 mWx14.50 mLx6.00 mH
0.5 m
717.75 m’
946 hr
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15. Emergency Tank
-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

75.88 mi/hr

7.00 mWx14.50 mLx6.00 mH
0.5 m

55825 m’

7.36 hr

16. First stage Defluorination reaction tank 1

-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

83.33 m’/hr

4.50 mWx5.00 mLx5.50 mH
0.5 m

112.50 m’

1.35 hr

17. First stage Defluorination reaction tank 2

-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

83.33 m’/hr

4.50 mWx5.00 mLx5.50 mH
05 m

11250 m?

1.35 hr

18. First stage Defluorination reaction tank 3

-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

83.33 m’/hr

2.50 mWx2.50 mLx5.50 mH
0.5 m

31.25 m’

0.38 hr

19. First stage Defluorination reaction tank 4

-Flow rate
-Design dimension
-Free board

-Effective volume

83.33 m’/hr

2.50 mWx2.50 mLx5.50 mH
0.5 m

25 an?
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-Effective HRT
20. First stage Sedimentation Tank
-Flow rate

-Design dimension

-Free board
-Effective volume
-Effective HRT

-Effective overflow rate

0.38 hr

83.33 m'/hr
®11.50 mx5.50 mH
0.5 m

661.25 m’

7.94 hr
0.63 m’/m’-day

21. Second stage Defluorination reaction tank 1

-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

83.33 m'/hr

4.50 mWx5.00 mL*5.00 mH
0.5 m

10125 m®

1.22 hr

22. Second stage Defluorination reaction tank 2

-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

83.33 m'/hr

4.50 mWx5.00 mLx5.00 mH
0.5 m

101.25 m’

1.22 hr

23. Second stage Defluorination reaction tank 3

-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

83.33 m’/hr
2.50 mWx2.50 mLx5.00 mH

0.5 m
28.13 m’
0.34 hr

24. Second stage Defluorination reaction tank 4

-Flow rate

-Design dimension

83.33 m’/hr

250 mWx2.50 mLx5.00 mH
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-Free board
-Effective volume

-Effective HRT

0.5 m
28.13 m?
034 hr

25. Second stage Sedimentation Tank

-Flow rate
-Design dimension

-Free board

-Effective volume

-Effective HRT

-Effective overflow rate
26. Discharge Tank

-Flow rate

-Design dimension

-Free board

-Effective volume

-Effective HRT

83.33 m’/hr
®11.50 mx5.00 mH
05 m

595.13 m’

7.14 hr
0.63 m’/m*-day

83.33 m’/hr
5.00 mWx7.50 mLx5.00 mH

27. Calcium Fluoride Sludge Tank1

-Flow rate
-Design dimension
-Free board
-Effective volume

-Effective HRT

1.00 m
150.00 m’
1.80 hr

450 m/hr

4.50 mWx5.00 mLx5.00 mH

050 m
101.25 m?
22.51 hr

28. Calcium Fluoride Sludge Tank2 (Phase ii reserved)

-Flow rate

-Design dimension
-Free board
-Effective volume
-Effective HRT

29. Lime Slurry Storage Tank

/

4.50 mWx5.00 mLx5.00 mH
0.50 m

101.25 m’

f -
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-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

30. CaCl; Storage Tank

-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

31. PAC Storage Tank

-Flow rate

-Design dimension
-Free board
-Effective volume

-Effective HRT

32. NaoH Storage Tank

-Flow rate
-Design dimension
-Free board

-Effective volume

-Effective HRT

33. HaSOy4 Storage Tank

-Flow rate
-Design dimension
-Free board

-Effective volume

-Effective HRT

6 m’/hr

5.00 mWx3.75 mLx3.50 mH
0.50 m

60.00 m’

248.83 hr

16 m’/hr

3.25 mWx10.00 mLx3.50 mH
0.50 m

104.00 m’

158.25 hr

3 mi/hr
5.00 mWx3.75 mLx3.50 mH

050 m
56.25 m?
43269 hr
/

®3.40 mx3.30 mH

0.50 m
30 m?
/
/

®3.40 mx3.30 mH

050 m
30 m’
/
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Solar Cell Process Flow with PERC (Passivated Emitter Rear Cell)

Process Flow

ITEmE

stepl step2 step3 stepd __step5
SE:SelectiveEmitter(JE 514 | Etch pol ishing#it =4
Texturingii 2% Diffusiond™# Bat) = iB:k: annealing

Descriptionf it

Texturing:

1. Remove the mechanical damage
layer on the surface of the silicon
wafer

2, Remove surface oil and metal

3. Form undulating suede, reduce
sunlight reflection, reduce refractive
index, and Increase the absorption of
sunlight by silicon wafers

B

e
B e

Diffusion;

In the diffusion process, POCIA is
decomposed under high temperature
and generates phosphorus. Then, the
phosphorus diffuses on the P-type
substrate to form a PN junction.

Ui AR, EPMEEN R
W RENG . Bl Pnes (R
H it e oL

SE (SelectiveEmitter) ;

1. Heavy doping (low square
resistance] in the electrode contact
area to form a good contact, in order
to increase the open circuit voltage
and short circuit current at the same
time, and not reduce the fill factor,
selectively in the electrode contact
part

Heavy doping Is performed, and light
doping is performed between the
electrodes;

2. Shallow doping (high square

to form a good spectral response

SE:

1, AL R R B L
FE). FERRLAFAYIEAY, Ho T Rl

2. fEdRibg
FENEAF i il

resistance] in the non-electrode region [3. Etching: use additives te protect the

iy FF R L) A, 10 1 |backside reflectivity, and at the same
WA, iy  [time enhance the absorption of long-
UETT A e oA o) o R i T 2 fwave light

84 R = A

Etch polishing:

1. Oxidation: The silicon dioxide layer
Is grown an the front side, and the
silicon dioxide and the front side
phesphosilicate glass are used to
ensure that the front side is not
correded, and the purpose is to
protect the front side PN junction

2. Removal of phosphosilicate glass:
remove phosphosilicate glass on the
back, and add water film an the front
to protect the front phosphosificate
glass from being damaged

front side of the silicon wafer, use
sodium hydroxide solution to etch the
back side, etch the backside pyramid
formed by texturing, improve the

1. Ak GETYCSUIRELEL, #
FUILRERIPSG, (R 7 0 A A
Bt engs

2. LPSG: REGYT 06 kR,
TET K R4 T !

Oxygen is passed thraugh the silicon
surface at high temperature to form a
Si02 film on the surface of the silicon
wafer. The 502 film has a passivation
effect, which can effectively prevent
the recombination of carriers at the
surface and improve the conversion
efficiency of the call,

K R PE T A RE A L
TERE )T el LS00, - Sio2fifiie
TEAEAT, o7 AT 2B o 4030 i e
SR B e R L A 54 B 2o

{#EREHE use material

NAOH: S f{kih

H202: 3§k

Texturing additives: #) 4t 5
hng

Efficient cleaning agent: f#
;&”ﬂﬁmiﬁéﬁﬂﬁﬂ (BRER
1

HF: EUmALE

HCL: £haEg

0245

HNO3:#HES (B TF R
HEfER)

POCLI=F 18
N2
oz

NAOH: Efik
H202: I Mk

HCL: 28
(o) Ao

Etch additives i n N2
HF. S48 o245
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Solar Cell Process Flow with PERC (Passivated Emitter Rear Cell)

stepb step7 step8 step9 stepl0 stepll
Sracess inting and
Flow Laser Opening B3¢ FF Screen Printing
TEnE ALD PECVDIE[H PECVDH i - Sintering . 4 E1 I £ Testingill iR 4+
A layer of aluminum oxide is In arder to ensure the wafer Microwave or radiofreq: v |R the insulation layer Screen Printing:A p i Ti B on the autput ch
deposited on the back surface  [have excellent chemical technalogy is applied ta ionize  |{A1203+SiN) according tothe  |template attached to a screen [figure out the optimal work Voc[open circuit
by atomic layer deposition stability and isolation the reacting gases. A layer of  |pattern, The paste can contact |is used for printing. valtage) and Isc(short circuit current).
technique.it can werk asback  |properties. Microwave or sificon nitride coating is the wafer to conduct rear side  |Sintering: this process will Sorting: At last, cells are classified according to
surfac ivation radiofrequency technology is  |deposited on the Al203 fayer. It|current. change the electron free their efficiency and current.
ALD: Bl ¢ Atomic applied to jonize the reacting | will protect aluminum oxide . E 4555 (AI203 + |energy from unstable position
Layer deposition ) [t —Ep AL |- |gases. Which deposit a thin film [layer. i FELT LU BT ARG |to stable position. SIS EDBIR | @GR 0000004100 90 0 500 0 ek ) VilttT
SE O LR R L on the water, PECV T R B0 Sy il ek a6 FEMENE A, srR0veal | RRISUET S NE. JERAR S
1k i AfE WL e FOHR T S b g [ BRERAT b Ak,
5 b TEBLEE R R O T CRERD) Edu
YT T 0 18 47 4] CIRE) o FEEH SN TERL
! ERISEIUE T
1 4 g
Descriptio
nifid
[ZZH. Back siver
paste
WEER Aluminum
paste
IERIEEL Front silver
i TP paste
(ER [Tma=mass Sitid: ke il HARFE: Back busbar
Pl NH3: 85, NH3:E =
Eluse |N2ES 5 s / screen /
N2: NZ: WS EHAME . Back print
material NZO! B4 NZO: &S5 ; P
SCregn
EHEMIAR: Front busbar
screen
RIMIAR: Front Finger
screen
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