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(57) Abstract: Provided is an etchant solution for a copper conductor of a
TFT array substrate, comprising: a primary oxidant, a secondary oxidant, a
chelating agent, an inhibitor, and an additive; the primary oxidant is hydro-
gen peroxide; the secondary oxidant is phosphoric acid, sulfuric acid, and
nitric acid; the chelating agent is an amino compound; the inhibitor is an
amino azole compound or a carboxylic acid compound; and the additive is
an amine compound containing an amino nitrogen atom and a carboxyl oxy-
gen coordination atom. The etchant solution improves the feature of a short
processing window in an etchant solution for a copper conductor, reduces
the difficulty of engineering control, increases stability in engineering pro-
duction and output yield; improves the shelf-time stability, with the etch sta-
bility being also maintained during the later shelf-time period; increases the
use life (=5000 ppm), with no significant narrowing of the process window
occurring in the later period of the manufacturing; and ensures the perform-
ance being relatively stable.

(57) TR JR40L 7 —Fb TPT PEZIEAR A F L0 ZIM, B £
A AN Baal. JImIR. A, iz ERAA
RS EAE, ZRANATERR . R, MAHRR: 1ZES AN
REBMNEY: ZMEFEER RN SRR BREE )
G IFR E AR MREN E R BN iR T
D T 2R 2K L VR R R A, AR T R s o A
BE, W0 LR A PR AR E I R B m e R 2 4215 shelf-time A3
SEME,  shelf-time i 7 5 S I 9 RECREF IR ZI 1 BRI AS B My i fl
i dr (=5000ppm) , HIEHIFE S B process window 7 H I B 12
AaE, HIEREANRONTE -



10

15

20

25

30

WO 2014/000320 PCT/CN2012/078260

TFTH 5| £ 4840 -F K694k 2] &

AE R BARZRARIR, AW A —F TFT M7] AR5 2K 6942 %]

bR~k E (LCD, Liquid Crystal Display) A HHE. Hda. £
BRAERZKRE, FRT2OER, IARLETEAELIERLETH
A AL (Backlight Module) . % /& & & =& A& &4& CF ( Color
Filter) #&#4%. TFT ( Thin Film Transistor)/4 7| & 4% . ZiXF CF 45 TFT
[% 5] B AR Z ) 697 db (Liquid Crystal) . i@3it% TFT M5 A mitda 5T &
EHRR G FREFE, FH LG REILHF) CF AWM 7 42 88,

TFT 7 JEAR 69 M GEAF AEFoiB AT 45 MR AR X AR B _EBUR T A, TFT
55 AR B TUMF 6948, £ TFT B3] s LA A & 854k, TFT %3] 4%
¥ 82 BT KA IS AE TFT M2 b L4 B Bd ez T2 4R, %
187 T oA F Rag 2l A28 XAk z]. FHA A T TFT 7] A P 692 5
FERAEFE, MELNEFRGETEBY KRR, GBI ARIRS)
MR SRR A HFRER, B FABREAAR RF @S TFT
5 FAR P o, PR BT 1% AR 8 o, FB/d, R ) 23R B B, 4R AR A A R G608
FEE (% 4uQem)EfF TFT M2 ARG E LB RREB A, AR, MEH
RFHE(>120Hz) i dh 6 7 2 A, X—IZ EmiA R,

AR AR T4 T AR LA SR B ILE (Y 20Q em) A BAF 6 3L i 4%
e 77, AR A B TFTH4E 7)) i LRk L k42 SR AW EA, R
W, AR ERARZ AL, 21T B -Fik2](Reactive Ton Etch, RIE)&T, 484
JB a2 B4R (CuFy) e 84048 (CuCly), EA A& 200Crl T 3 BlUK,
FReak, B4R e B f ik ia s BT Xk z) 0 7 XE4E H F 4B
£, Bk, ZENH T4EEE X207 EFLHEER,

sk, ARG IBEA EAKEHM, TR TELEERITLE. HA
FE 200CVA TR Ay #K 5 S AR L A& REA 4R (CuSis) ed, 7~
ARGHERE, HELEERALCTELSREEHTLE. BTN
R AR A A B AR A LR 6 kb4 B AL B, Hldeda (Mo) , 4k
(Ti) 4. A, F2HFLEER FTFT-LCDM 2| A4 403 L 692 B4
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M B AT B 6 4R AR AR

£ H + £ US20010983733 . US2002076930A1 . US20080079008 %
US2009286360A1 BE T 47k A 28 T & & 69Cu/MoACu/Tie B4 H .
B BT E AT RAIFEARAE R R R, TEMAA (H0,) BKECulk
%) A B RS, A2 B AR H B R 6 b

(1) B2z ekEtfA LR GEIZLE 2 (process
window ) 24269455, FERIAZLHEE n K L= &5 A4 Z 6F8
MR AR R,

(2) BATHA4FLIRZR, LBfEFMHE (shelf-time) RAEE
WK, EAEGE N 5GBSR MR E, TEF 9B KEFHE;

(3) 128 F4b-LmE4a(<3000ppm), ELAHAEZEHILFoLE
BHRETFRIEE, R EBEFRTIME (CDloss) BHEKXFH4.

XANE

AK R B 692 T RAE—AF TFT B7) AR T &R e94k 2R, LBA 5%
T E 0. K49 shelf-time A K 8924k F 4.

A EIL R B, KK PR —F TFT 5] £ 4R -F X e 4R20%, &
¥ ZRALA . KRBT AASF . WEFA . BRIRA, EI A AL
SACE,, HARBAT BB . BBR. RANER; LA ARL AW,
AP EF A BRI RS e R B FALE Y, IR mA A AR AR A
15 8 F 8 e A a4

TR AR R R SRR 100% 3 F-, AT R R BEES 3-
10%, AT KRBT GHRBEZTH 6-25%, TEAELSFNHHRERESER 7-
11%, PPl 69 BREeE H 3-5%, TR GHRBEER 0.52%.
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100% P B3 £ BAFA] . K BALF) . %&ﬂ Fp ) F) B R 8GR
R RS,

AL LR AE—FF TFT 57 EMA4R-F &K 61k 20%, 3% T ERAA.
mimﬂ HAF . WEF . AR R, ZIERAFALAMLEA, ZREA
10 LR AHBRER . AABR. BAEER, mEASF A BARMAESY, mIrEF HEIL
@ M Fe R BRFACEN; ZR A A A RRAR RBALR T 64 e AL
o
Bk, PTiAR AR R BARAR 100% B, Bk £ R A 6k AR A F
# 3-10%, FridREAF IR EEH 6-25%, ATRELSFGHRBEEH
15 7-11%, B3 H F e9RBREeEH 3-5%, AR FmFlegmBmessh 0.5-
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HoF, iR gL RS YR BT L) Bl R T
b, R RAREY A TRE — LR,
Hb, MALRA LR EMB THEESEERGES Y EH X0

20

0

\\'\

.-f“\“w“

/ OH

% e A

YT o
NH-L

DR BN

we o O
AN
x’f : \\
N O O
4

M

Ld, M A4RET;
Ho, Pk bemh = LBk b og £ —HF;
2, prid R RS A BRI A
25 b, PR E AW h LR LR IR C v LR
kb%@ﬂ,ﬁu@ﬂﬁ%%%ﬁ, AR F A PT ik bR %] R 6) B AR
A2 100% F B E L ERALK] . REAF] . AAF] . %) F) IR A0 R dG R AR
EEORREREE.



10

15

20

25

30

WO 2014/000320 PCT/CN2012/078260

RAE B EA AR AL B AR A AT A 69 5 S F) B A 7 69 R A
KA, BEREMFERRIRITE 0B R, BHIKT TRIEHE
Jo, ¥ IAA FHBREBARSGTHERE; RS shelf-time FAE M,
shelf-time % 7 /5 BT R izl e egfa s tt;, REMEAFG(>
5000ppm), EL{E#|42 /5 #) process window KB ILA S T ¥, HMAEFIHK

ATRIERE—TTHRRRPGFIEABRFERNE, HEARLTH XA
KA F il S A, RAmWERREAE SHAA, FIEA T RE
BF) e v PR

B B 35,98

TE&AnE, @ KL 6 EARE T XiFmibik, FIERL N
RERFERLCH ZBREMEH .

W g,

B 1 ARRARZRAIRZ] 2% E64EA (taper angle) . &R+
% (CD-loss) 4=zl et 4% &

B 2 hA45E (Shelf-time) & /E— 8 # 180%O0E (Over Etching)
B8 k%] BB B

B 3 A4 AR 4R &AL R A4 £ 5000ppm B 494E A (taper angle) .
& R K (CD-loss) Hikzlafia 6% & ;

B 4 S KAZ Wz RAL R & £ 5000ppm 9 180%O0E ( Over
Etching ) B #94k%| F8 ki ;
B 5 ARK B — 46048 % 5 R £ JET (Just Etching Time ) B #94% %)
Bk
B 6 K KK B\ — k34042 %] B 18 £ 120%O0E ( Over Etching ) B 4% %]
Bk
B 7 K KK B — 345042 %) B 18 /£ 180%OE ( Over Etching ) B &4 %]
BEh.

AR LT X

H E it —F R KR AT R IR F AL AR, A T4 KELH
BRI E AR BRI B ST 1R e ik

AKARBE—FT TFT [57) AR T &R 910 %%, 2413 Cu/Mo A
Cu/Mo-alloys ¥ & & %M, £B46427 €4 Mg. Al. Ni. V. Mn = Si ¥
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A, R ERAASEEEATELE, ARETELEX TG
WS PSR A ST AR AR 2R M AR ST (RS2 B B o) AR S ASAE B, B4k
ZR A4 ZEAMA . REAFA . EASF . WHRF . BARF, ZIEAMA
FIALEAE, ZARRAT] ABEL . FLBR. RAEBER; ZHEASFH ARLEKML

5 & FAPHI R A BRI e RIS AR IR RS, IR R A SRR A
B QB R F e B e

P AR R R A R 100%3t B, PTiE £ B A a9k mEe 4 3-
10%, TR ENFNGHRBEETHN 6-25%, FTAEELSFGIRERESES T-
11%, A3 4|7 69 BReZE L ENT 3-5%, FFRRmAGKRREE S

10 0.5-2%.

Prif i fAL A, (Hy0,) MEA 4R 2% 6 T aMF], EEE5CuA Mok
B A& R B BAL S, MoO, 5 2 A7) B A a7 fe a8 A7 2045 A R AZ
TS, MCuOSHEER . WHRIF B RmAN Lo N E, EAHRIEL
G A B ARAE H,0.48 & .

15 Bk R BT A BB . ARBR . RANBR, H E&25Cu0#t—F R A &
Cu®', VMR TFEHELH . IpH F BRI A A R e,

B if B o7 o MAS AL BB R T, A THESR “#E4” &
WAz R 2B B T. RAGESZATELSR T “ZHRALIK 8
HoH, ERRIEY, BEFNELEBTHR “BRALIREN” o9

20 Adp, BEARASGEY, —BUATIKR. SAKREABRE, X T AR B
v HEEH R BLE LI,

Frid A KA AT RA - CBHMAZLHEEME, ZLRAE-LRY

ABTRAB THEEBERNELMAOLEM X4 T:

i\
@"‘%ﬁ\)ﬁ\A
f/ ‘TH
AN — - é;
e
b | eOH
TwlL
s oM
o e G O
. é:, |
25 ';Et‘clj, M%é@%%iéa%%c

BT i 34 71 2 BUL e KA St A R BR AL G4, P ik Bk rk RALEH)
AR E Y, PTERBENEGYA L IEE CRAIR LW T
BR, ZAHIF A T4 A (taper angle) 42z 20R, 40T F @469 &
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H&ee B0 A2k

cc

R AR EFAL R F EA R B e /1, KA
S = A A R

Pt e Kot o BRASKREEALR T, HZCBBREFHE Y —
A, B AR R AT R AR AW AN, B 5mahecuT 4
B FA AT ZATCUT A AT A RS R B RIEAL A A AT
2B BT 098 R ARAR 2] 3TAR F AR 2] IR A9 IR AN BST A B B 6 it 4k 2
K, HART A LG dprocess window B A &~ K 69 AR AAL, #] 4
taper angle % CD- loss% .

Friddnz) ik 8087, LA BTK, LARBREEHITEIRZZGE
AR 100%F iR £ EBAF] . K BALF] . AESF . I8 F) BAm F] 6 AR AR
SEENRREREE.

AN AT, HiR2RAEREE B TR 2500ppm ATz F k)
BATH e, AR R ] R A K 6 2] 4k A 41k B 5000ppm A4 .

RE AR F AR %R M AR

—. B 1 P, EA KLY TR 64T R AR 2 R AR % M AL 2 A
process window , ¥ VA& #5 JET(Just etching time) 5 4+ & M A& F K 49
OE(Over Etching) 180%, -4 4% 5549 process window & 4 = 4944 %
e

=, B 2 Fia, 4kZ)&AE shelf-time /& EIRTAR L5 R L B & 4F 694

cc

AE;
Z. B 3 508 4 Frw, 420 EA £KR2F4, £ 5000ppm BT

A7 B8 48 R I th T 64 1k 2] BOR BT 69 process window AeE kT 6 M 68

gr LAk, AR HE AR R A A e AR AR BRI ) g o AR, R
FRER TR R L LET OIS, BIKT TARESEE, HinT
AR R BAR G B R E; R shelf-time A2 M, shelf-time #5
J& B AL GE PR FF AR ) M AR A9 AR T M 4R G AR A F 4 ( > 5000ppm), EL7E
#2 )5 2 process window A EINARLEF, HMHEEFMHEAFET. FTEUE
A R L — B LRI A B g H AR,

KA TFT M55 LR ATA 4875 L 25004, 484478 1E 200A; 4%
B ARIA A process window # 90%OE, KA KL Btk %] ik ik %] & 6
process window #=& 1 FF:

%1 RERRE AR A 48 B 2B MALR I

o5 | Requirement| #1 #2 | #3 #4 #5 #6 #7
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ik %) B 8] R0% IET 40%0 [80%0 [120% [140% | 160% | 180%
(%) E E OE |OE OE OE
Single

CD-loss | <1.000 0.325/0.462 |0.587 [0.761 |0.838 | 0.928 | 1.069
(um)

Taper (°) | <60.0 56.9 [53.9 549 |53.8 |51.6 |653 |57.1

ZILE 5-B 7, RARRARZ R SIRZ e R R, SRR 55 A

JET. 120%OE. 180%OE B, 4k%|#&AES

éﬁ,ibb

w3 R I BAT 694 %) SR Fe g AT

VL E BT, stF AAIRGG LB ARAT K3, TURIBEARALHGHE AR

B Ao AAM BAE 3

AR RL B T AR AAARA

A Ao ZAAR G L R R, mPTA XL R Fe R
ZRGRPTCH,
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A & R

1. —# TFT M7 4T & e9ikak, @4 LRAF. KAk
Fl. EAF . WEF . BRI, ZEEAF AL EALR, mK AT H
FRER . FRER. BAHBR; AR AHRILESY); mIreF h BRI Kk
St Fa R B RS, BRI A SR ABREBALR T ey ed.
2. oA ER 1 ATk ey TFT M7 AR5 &R a9 1x 2%, H¥, A7

R iRz R A B 100%3H 5, ATiE £ EAA 69K BREE S 3-10%, ATk
REMA GRS TS 6-25%, PTREBESHGRREEA T-11%, Frikdp

B F R A T A 3-5%, FridRfleihiBme £ 0.5-2%.
3. BRI ER 1 BTk e TFT M3 AT &R e9tk %1%, P, ik
RIL KWl AR A A LB R
4. B A\ 2R 3 Prikey TFT M7 EMAR-F &G 20%, £+, rd
RI KA A LRI = TR R = THvd i,
5.
o,

=4

0

JoAF|EK 4 Frid ey TFT M3) AR5 & 69tk zlk, HF, Arid
LR EMEFRAAE THEASBAERGESYGER X T
A\
S
\,/ OH O

\ b
\

N ) O

’:hb ™
T OH

AR /
{ ? W

\.OH O

» &7
o

£F, MA4BETH4EET.

6. A FIERK 1 BTided TFT M5 AR -F R 20%, P, ik
fe KAt ) = CBE Rk P g £ —FF,

7. deA AR 1 Prikey TFT M) hmsm 5 & agikzli, L9, prd
FIrd KA A BRI o).

8. A ERK 1 BTided TFT M3 AT &Rk 20%R, P, ik
BB EACA ) ) = Pevd LR SRR E =P vy AR .

9, deRAF|EK 2 FTike) TFT M7 EMAR-F LR IRZR, L OFER
F, FrRIEA B TR, HAARBREE AT EARZ R EAR 100% F 2
FEEAF . KRBT HEESFH . IHIF BRAF] GRS TG R AR

2=

S

N

N

-

8
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BeE.

10. —#F TFT M2 EZm4AF &9 2010E, @i LELA. KAk

Fl. EAF . WEF . BRF], ZEEAAF AL EALR, ZKEALF A
FEER. FLER. BRAHER; AR A EILEAEY; mIH R h B £

5 MR RBENSY, ZIRWHH SR RRAREEALR T 6 mENED;
b, AR ARZR G BARAR 100% 3, Pk £ R A KR A

A 3-10%, PTRREIF GRS TR 6-25%, PTEBELSFGHRBEEH
T-11%, BT 34 F 69 RBEEH 3-5%, ArdimFe9mR-BRmEeEAh 0.5-

2%;
10 £, i BRAE S EH AANRBANA LG EALRTF;
£, PFEREENASY A LEE - L,
HY, AR CUREME FTELSEERNELSM N LEH XL
T
Q
DN
f -
N e oS
Né{“ §€,’DH
ML
w0 T oH
;\¢W4
O Yo
* é’./ ,
15 £+, M A4RET;

o, Tk EE b h = LB RRR R Ry —H;
o, PR R KA h BRI v A
Ao, TRAMRENSWH LW LRRIKRE e LR
L QFEEF, PR AE£ETFK, BRBREEA AT EIRZ R AR
20 AR 100%F B ERAA . REALK] . AR I F BB A 6 AR
FREARSEBREE,
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