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FESHEENFRIESE

F R Gl
(00011 A BH St 91925 S 3 S 248 B I )i Oy v, B Ao T i SR8 B 135
(contact) B 7.

BRREAR

[0002] = G Tl L 20 HE N AR A IR 7 et LA G SR B vy (10 2 B B8 ST e 1) 1k B AR B
RS AR o FEHE Rl 9% (TC) BEAL I R b, Dhge 8 2 R RnC Fr A BB B 3R 1 Bl
F LA RUST (f 36 PR o LB PR e/ TG A B ) I B 1T 185 0 o 32X b sk 4 A 1y S e el
AT R AR AR AN ARAH DS R AR o SR AE A RN 3 U i LS 1 BERE BB A i (
AR AR E) B = 4E (B Iz R TR ) 2 B Tl s A A 2 BT PR AR I Y« 25 R U
TP 4 A B AR TP 0 i A T B H B e AR R TR o DRI, 8 T A R DX 3 g P 3
ZR&h My ] e AR R s AH M H2 & W (Junction resistance) , i B IS A A4 11 7 O
ST

[0003] - Fbsi R et th DA S AR — o Herh , 30 R < SR b AL 08 B 7 i A O 5/
TR BRI RNV IV (1) PN T 2 b Ay CaniliaRe / b4 r) 2 TR) A RRAIRG2 5 W BHL o 3 Y, AT B 3R
F R R Z AT AT TS Ve IR (2= DA 2R o SRR TR e R A A b 25
A AR )/ L (ISR AL, AL 1 00 D R 0 5 15 PRI, TGRS De i RE th ml e
o} 32 SO A AN G K il HE R IR o [ L TR AN A AL (iRl B J= < = TR] A v J2 45 (X450 A mT g
DG EAEAIAR AR/ IR 2 8 2 TR Jl 432, 3 W] B 5| RS 28 T i BT, A e it - DR I8, T2 G
i AT PR/ AR AL BRI AN e 4 N

ZAAE

[0004] A WA S ft A7) EL 48— b~ T M2 L AR 03 U v, B4 - TR e At AL A FL R I L
BT A L R b R T AR B YR AR I AR RS AL, HL b A AL BL S 2R - (i, HOe A R
BB s B AREE IR 88 s DA SCHEAT P 220 f R A 1T 25 5 e ek L o i S

[0005] A< BH S Jt 49 /R B0 45— b~ 3 A B I s 5 0%, B0 8 < T2 Sl M AR 3R 325 , L 4T A A
R 2 AR 149 A0 2 e %) ) %% = 5 T &S AT MR SR AR T2 AR / SR AR AR AL 5 T A 4l I8 RN
W/ TR BT A HL R s T R T AL DA S R R AR/ SR AR AL, L rh AL A
FEE L) = A A R I A O TR A Y B 5 5 AR5 - OB A B R AR HEAT Tk ) )
FE T 25 B e b L b B9 S

(00061  AKHASLHEGIIRELHE—F SRR E , G5 SR ZE, A2 T I b A HERS , 4
T AR ZE AR T OB T AR 2 LR LR U B IR ZE A SR T R SR S
R g, o RS O - UER AR s Hob b S S BRI A R E A e M EA
B,

Bt =35E BA
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[0007] DL NFEC A vt B TR B 7R IR A% 2 BH 1 SI2 it 491 o 23R R IR 02 AR S AV 5 B AR v A
1 B PR E I AR I R EL )7 1 BA I BA BB 73R o« S5 b, o] BRAT B M MO B A /S T R )
JST, DA 28 Hh R B HH A R W R AE o

[0008] |12 MHE AR B — S it 4 s HH T P SR 2R B TR AR

[0009]  &|2A.2B.2C.2D.2E.2F . 2G . 2HFI2 T s MR Hig — 2k sz it 491) , 308 3ok 4y P 1 BT s ) 0 i )
1, T3 il B B TR) (R s 40 P A2 B 0 1 1

[0010]  Bf P& bRic 5 HH «

[0011]  102.104.106.108.110.112.114.116.118~55%

[0012] 200~} Fih3L'E

[0013] 202~ J:4ik

[0014]  204~STI4FE

[0015] 206~ FEFhIX

[0016]  208~5 24kt

(00171 212~HIHAK A B SR

[0018] 214~k

(00191 216~ M4k ) &

[0020] 216" .224° .226C~ I ff

[0021] 220~ HiE X

[0022] 222 ~JEAK /AR EFE

[0023]  222T~ T [

[0024] 224~ H1 )2

[0025]1 226 ~3EfhTL

[0026]  226S~ 1Bz

[0027] 227 ~yE N HIRE

[0028] 230~ Tili wh e

[0029]  232~4&: J@uk ik (Hefh) )=

[0030] 234~k / Itk Hz o

[0031] 6~ A4

B#stiEAR

[0032]  DATR A JFVF 22 AN IR 9 it 7 v e ) 5 oR SEAT B SR I A B B0 PR AN RIS AIE » BL T 4
IR BAR R 7T AT S HHE H1 1 S Tt 51 LA TR 3R A A B o 2 SR I 2 STt 49X FH LA B, HLANIZBA stk
FR 7 A5 B B9 Y Bl o 2, 72 UL P v B2 2020 RRIE A AT 5% Ak 2 b, HLBL I SRR
555 IR B A SR, S AL T IR S 58 AR 2 (8] A HARRRIE
F S Tt 491, R RIT, 25—k 5 28 RO AR B R A b A, FEAN R ST ) T REAE TR R
(A5 Bz, XL E A O 1 ] S FE BB AR, AR T 18 1K AS R S it 451 A / 5
i Z IR R ERI R R

(00331 g4k, H o mr e A 25 23 A AHOC ), 1 7 - R 57 VR O L BRI
77 7 R AL FAR] , X e s ) A ¢ HR A 1 TR s b A () JoF ek
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55— () JUAFERARRIE 2 [R] Y 9% 3R , 3 e 23 [R) AH 2 FH ia) 6 45 458 A it 4 o v 2 B A
5] 7557 5 L A2 B B AR BT 408 1 77 457 o 224 288 B4 A im) AN [ 5 52 sk (i 90 B B H At 7 A7) | H:
e RS FH 0 2 TR FH DG T 25 R AR A% h] i R0 9 S R AR R o

(00341 A BHHRAL 1 n] G T ol (] SR - S 2 W o 7 v i — e St A1) o AS A BH B —
Sl S i ) PR A T O Ak BN & JE S AL S48 (complementary metal-oxide-—
semiconductor,CMOS) iy P55 (PR AR / Ji Ak 2 I O i, P PR RO G UR B / D AR 422 1 1 42
fi LA EE AT 48 4% o HAR SR UL, iX 2 4 1 FE 22 7E AN EE A L) B A (upper corner) A 7
PERIEAT o DAL AT DL DBl 45 2 O B 1) ok 205 B, BVBE BT i 203 (etch resistivity) o«
P — o S A9, B O BTTR 2 AT B T ) BE 2K 2 8 AR A AL B & R e )
(silicide) 2 0 Bl I — a2 A Ph 20 HHRE G R Bis e iiRe) o s, A% 2 B Sic i
G T3 AN TG B A A AP 25 3 BT, A A5 X B 7 VA AR W8 I 42 8 5 R I IR CMOS it 12
ARH,

(00351 P 1 2 R0 A A B — STt 491 7 HH T B 1 54 25 T 200110 77 v 1 00 i FE 8] o A v
FI0E , F77E 10012 — A7, A T BR #il A< A& B o v BAAE J7 751002 71 2 iz g $ Al
BANIEAE , 1 HLaT DO 3 B I =iz i 490 >k 2 4 L3 B BAR B BT fiaR 1 — S 454 E o R S A 2R
2A-2TE R 7775100, X B6 I 1 o~ 1 AR 2 PGB B i - 5 425 B 20000 — 3 7 .
[0036]  F—uusjfrp , 2 SRR B 200055 — N ELZ DI AN A (Field effect
transistors,FETs) o eoh, BN S ARG B 20028 M N P IIFETSS 4 , 76— S sz 45 b, fir
INTEI 7131000 LA AT )i = 4EFETZ5 44, W) g X FET (FinFET) 4544 o

[0037]  AR¥E— 4S9, 771002 Mt T A Ak 202 (B124) I #1027 4 . ] 2A
[ 73 A9 A S it 46 iy s, 2 S AR 2 2006045 2 T AR AR 202 7 — 2 St 2 T AR AR
20200551 . 5 , - SRR 202 G155 R B T M A SRR R ) an = AL &
A4 Rl o 75— HoAh S b 41 b, 2 S AR IR 20277 BLALRE FH Tl i i@ M AR T R H T0E 5 Y
WIS REE (buried dielectric material layer) , 9 Qi & #R RS TGRS BE
By (separation by implanted oxygen,SIMOX) HIHE AR o 7 — o H Ath s s 451 , 2 S 0%
B2027] PLagga ik b2l Sk, lin4a Sk 7 (silicon on insulator,SOI) .

[0038] {4 H T Ut B & Fi o]+, 1 5 A4 2% B 20060 55 H Atk 7T A4 BURFAIE o £ — 6 52 it 451
o, (R SRR AR 20290 T S B RRAE 18- PR VA AE RS 2 (shallow trench isolation,
STD) ##4iE204 , 3 H e X EFIX @G T IX) 206, STURFE204K% 25 L £ 8) X 206 . /£ —
A, 2 S AR LA 202 1) TH R T FIST TAFAIE 204 /4 T 2% i v] i , 3 pl 3 5 i TR 1 - 78
AR, FIR A S AR 20201 TH R 1 IS T T4 AE 204 11 TH 2 1 AN FL 1, 38 ak — 4Eh
¥, g RFET (FinFET) 4544

(00391  7E—2esiji s b , STURFIE 204 B9 T 056 < T BB 1 D R BEAERL, FH T2 XSTIFF
AR AT DX 5 5 20 3k B ASE PR T 0l 2]~ AR R R 202, DAFE 1 S AR IR R 20290 T B va il s DR &2
b —Fh A i MR DL FE VA s IR T LG (chemical mechanical polishing,
CMP) HilF2 o 45— 9], STIHRFIE20 41K 78 FE FE £ 50nm AN £500nm. 7] o S ARSI UG, B A% 1)
TR AL FEPTABEFEAR )2 s LG 20 T2 A2 A I R ALK Pl )2 (resist layer) s JF
5 FHE AL I T ZAE ok 23S, Th 2 FEASE 2 o A B B DO RE GRS VAL VA, B8
Jai@id A2 S AHDIA (chemical vapor deposition,CVD) #illfe, LA/ #48} an s Ah ik B 72
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VARE o AE— D, T B S ARSI CVD ) T2 A 55 5 2 255 5 TR CVD (high density
plasma CVD,HDP-CVD) o fE— %92 jifi 41 7 , ST TRFE 204 1K FE B G5 AEAL S UG e 2 )5 22
REFEAR o 71 5 — St 4 b, BRI A BLFE B VR AT i) AL i 2 F R CVDRIFR AR R AL 2 |
TER P AR

[0040]  ZEE2A, TBhIX 2062 i1 LU IRFET , ) ipBIFET (pFET) BinUFET (nFET) o fE—
LS s o, ] BLAE 2 3) X 206 H T 548 4B 208 o 7 — He St 51, 45 42 B 208 BLEE 43 A 7E
P T R pFETIY 8 X 206 th iR n 8045 57, 491 i (P) J/mlihst (As) o mJ DLl &3 (1 42 A i 12
Bl 22 /b — AN B ENFIFRE & M D n S S A BIn 208 o fE— SR H e
Pl , 45 24 B 2086045 43 A7 144 T ilenFET ) = 301X 206 H 1 p 8445 J51 , 1 an il (B) - ] LA
EIE B IR F 2 > — A B IEANGRE S FEEZ I L K p A4S B A Bp AR
20871 STIHFE204 5 H AT PR 2 458 BT Fr ik T 2N X 1 DI RE « FEA R )b, 76 . 8)1X 206 I 1%
B 24pF 208 /£ — )7, 5 25 BF 208FH N FE R 20211 n 4 5 p 14 5 FR KT A L35 A3k B ] S 24
10'°%210"em 6] o 76 55— 817 rh , 5 448F 208 7] L) AT 290 . Sum % 2um (¥ ¥R ¥ o

[0041]  FR 2% Pz, /7 VR4S B EAE 106, Horp 722 S A 20211 Thi 2R T 7E Al
Wk 32%:210 (E12B) « WIEI 2BFT 7 » 75 31X 206+ 2 R MR HEIE 2106 i 4b , 76— 2o Sz 45 vF
MR ME 1210407 T %2 ST F 80X 206 (R X 2202 &, -5 2 3 B XHE . 3 7E BATR) AH MY
FIFETH JE ), @B X 2201 8 S HL EE 2.

[0042]  7F— ez b, AR HE % 21060 75 1 B AE 1 S AR LR 202 ¥ MK A HRRE21 2
FOVEE AR A FELAFAE21 2 B I 214 o 2 A2 B 200 RT3 40 45 1 B AE IR HEIL 2106 1)
BE E K (Rl RS 4216

[0043] B BLAACK UL, AR A HE AR IE21 260 FE MR A r A R, A SR A e B R A A L R
K& G AR AR BN B R, high-k dielectric material) R4 —Seorm &Mk
St g A AR A H AR 21 20T DL BLFE— Z LA B i R 2 A, MR A F AR R 21 20 ] DL AL ER
JETRA 2 Bl A, DL A 2 B A i s o e R = .

[0044] Mt 214045 FHM B Bl ait @R . B 64 .. & B el A
G o AE— ML ), i 214 6L — 2 B B S R R E o 481 T, A AR 21 4 B0 FE 7E AR A L 4
fiE212 E BAE M RIS — B 2, U AREES —SHE LNE -SHE A1
Bl , I R pPETRE B I, 55— S E 2 p M D R 34 @ = - p 2 D BR 20 4 I )2 1 9 1~ B G
BALEH L/ AR T 0 — ) b, Y T R FETE B, 58— Sl 2 An R 4 )8 )2 on
T o R e E ) LR R AL /8RR 5 — S AR VS VBT B s 2 ah ke HU A A
[0045] i 6045 5 PP AR A0 22 AL B I TR T AR HE 5210 o /£ — S P, 72 &
PRIEAR 202 T2 s A1 2 . S E ] LA FE R E SR, i 72008 (atomic layer
deposition,ALD) \#AAL B SR 412k - B AL (UV-0zone Oxidation) B2 Ak S AL IE . 7
[ E R EERT LN T 10A LB 5, 78— S8 st 45 vh , 25 1 = B8 e s A FL O A F A B
2 o i A LR B L S B A R G T IR A (Z3.9) A AR o R A R RO RE
HH ALD B H: Ath & 3k (143 AR T 1 e A R 2 AL 2 o FLAR TR Bl A L 3 B r AR E IR
TEAESEAG VLA (netal organic chemical vapor deposition,MOCVD) .
YR SAHDIA (Physical vapor deposition,PVD) (84— R AU ALEL 70 7 K & di
(molecular beam epitaxy,MBE) o T-— St 5 , & /¥ 35 B0 i A4 BHELFEHE 02 8135, /5y

6

Micron Ex. 1002, p. 611
Micron v. YMTC
IPR2024-00790



CN 108615701 A iﬁ: A :ﬁ 5/8

i
SR B TR R R BLRS 4 R B & R AL P al At 42 B AR AL o R T R R A e R
HN-r A RS AR AL 2
[0046]  fF—susifita ) ep , MR 21 46045 22 i e Al o Bk nCVD I il A, LA EMAR A H
2 FI R 2 S i 2 - 72— 1 b, 5 dnPVDR 3 AR, w1 BATE B v SO AR E D
Z ik )2 2 (A a5 2 (capping layer) o /B35, 35 )2 ] LIRS EALER (TIN) L &(fL
B (TaN) BRHAH G - 55 5 0T A — A BCE AN Thae, ) nd i e L phzais b /84 o
(00471 FEPCRMIR v 5 22 Tk J 2 2 5, AE AR 202 BB ple— IS AR MEE A 0L 25 o R 2
AR M 35 A J6 25 DA B AR HE 35 210 o ) 2 A AR HE 385 2 1 O/B0 K 6 Z1) ) 2 A0 Tl 2] 6 %1 )
FEIE R AL Uil )2 o 75— o a2 IR L REPUOR JE BOHE RS (R (R R L
(post-exposure baking,PEB) | & 52 MBI o SR f5 i fF FH I = AL 13 il 2 A Dy ih 038
A5E, 38 ok Tk %1 DA P B AL AR 35 M R 2 o Al 22 s R 1T DAL 2 /D — ANl 220 3R L 9 L BT i
FHIEA AV 1) 77010 22 A oh 22028 SR UL 20 AH L AR MEIE A B Z
[0048] 7 HiAth 5 jit 451 wh , tH T LA A8 B8 AT A S ol 220 S A5 L, ) S AL MIAR ME 36 44 ) )2 o i
FEASE ] GG AL AE UL RE SRR RE oAt S @E AR B 4 o FEIR I M RHE 3T
R A2 o 3 6 20 )RR R 2 L s R AL B2 285 , &t - R P2
FR) O 10 S 8 A 1 ek 1) DAL T 2 ol PR R A P s i A o 2 i mT DA P 5 X R e B &
BTz I R 25 (wet stripping) BREE B 1R KAK (plasma etching) o
[0049] ka2 MK 2B, MR R RE P2 16 CL45 A e B RE Bonf LR A 2 /0 — S22  AE— 1k
SR AR R) B A2 16 1] DA CLER SR AL RE S R B RE VS S IE I A A R R 4
E BTN &) S P %)) Can ol 21) T8 R (Rl % 4216
[0050]  Addm —esiytife) , 7724k 2L AT BHEAE 106, Ho 78 S AR Bk 202 2 v 23 3 1%
PR/ AR NE222 (B 20) o 7 — B2 St 4] b, 30 3 78 2 S AR TR 202 2 v JF B AH . 1) (9] 4,
HE T RS/ T MR E 222 , SR J5 P AR K U5 /B PEARFAE , DL IR Z A S P T4, e T RE S
HE— 25 VRIS o A S ) b, 38 G R T 20 A, 7F BB XA 14 N 13 S AR R R
202 T — AN B AN A 221 o 7E —Re ST b, o DA S v B2/ 501 Pl Z)HiIFe ,
o ZE AR 20200 B4 L, AT B AE 2211 o 33k — 25 T 3 Fh i it 45 vh , AR M 2% 210  AHAR 8] B 42
216 LA JLSTT 2043 (7] Al Z0 BB FAEASE , A 177 75 AH S PRI AR DX RN I A X 8 B il A 221
{E— ) rp, {88 A 2] 770 2o DY S Ak ik (CFa) DY HH RS AL #% (te trame thy lammonium
hydroxide, TMAH) & 53 (1) ph 2077 B H 2H A5 DATE RRIVIAE 2211 o 7 — S STt 48] o, 1 il U1 4
2211 B8 FE N2 200A 221800 A . TihZ h B f5 , A8 F-A-@& M4k 2% 5t LR T 35 e i RE o TU1 A
221 UL B AR HE AL 210 K HEXTHE , 45 531 42 5 MK [R] bR 40 2 1L 6 1 H1 ads 25 5 HE o
(00511 4n b frids , Bl J5 d@ ik URR IFE . LA SR R B Fe (MRS 221, AT 78 dt e 45 44 b 4
mn AR YRR/ IS AR AR IE 222 o AR 4 B s S MRSt 9], T DA BB B3 1 IR I IR A/ I AR AE
222, ) GNCVD IR o 78— L B AR ME S it 1, o7 DA i e B PR I DOAR R I IR AN / T AR R I
2220 FHTTE IR AR / IR AR AR 2 22 (K U B RE L R A, T R R R i B 5 e B ik
() o VT S YRR PP DURL RS , LA &3 AR, (1S 7RI A 22 1 Fh T2 SRR AR / IR AR
NE222/60 55 S AR S5 A4 11 21 S A4 KL
[0052] k4222 K 2C, YA/ IR M A AIE 222141 2F SRR BL AT LL 55 368 20201 2 S 4654 6L A~
[H) B AR o ), 2 AR AR G RE R AR Bl 11T JE AR 202 2 ek B o 72— S St )
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YRR/ AR AR 22210 2 S AR BB i HL AR 202 9 B IEAR I, YR AR / WA R HE 22211 2 T
PR R B A0 DA IRVEAR / R A AL o 9020 , 2435 24P 2082 p Y 45 24 Bk sk, YRR / 3
eIl 222 0] BLAEn T 35 25 0 (BN 95 245545 D) - 220U, 2435 250 208 & n U 45 2 BF I, Y5 AR /
TR 222 0] DR p 35 4% 1) (B 4B 241048 D)

[0053] 7 ikl idh 4T B AE 108, ML HE 25 Pl S it 451, 781 AR FEAR 202 FIE A Hl 2224
(E2D) o i o, TR A e 2224 VA JE S5 o W T Ak T2 S AR IR R 202 .2 vh /22 B B HRAE , 1
AOSTIRFAE204 WK HEIE 210 S Y5 / T PR E 22255 o 7F — S s 451 vb L JE2 Rl A v J2 224 LAl
T W 5 A6 B A 2 S s B 20070 2 al i — S oAt DRl A R 22408 % WERR N JE TR A H
(interlayer dielectric,ILD) 2. 0] PAH 2 /b—FMIKA 2 (I T E1 232 (A1 /B
O MBI A 224, AR AL EE L5 2 TR ERHLZH A o 7E — S s i 45 b L G I i
YA IR, VDI FR O H 40 & i A v 2224 . Bh4b , A 2224 7] LLALFE £90.02umZE0. 1um
MR

(00541  AiHE 25 FhSTi ), J5 vk 4k ST BIEEAE 110, o 7E A 2 224 FE A — AN a2 4>
FefihfL226 (BI2E) @5, N T 3k D IR0 8, e B B fih£L 226 , LA F& H AR ML IR/
TRARFAE222 o 75— S it ) b 5 | 42 20— AN DA 19 W RE 20 BRI Ak B2 A £L 226 : 78 /v J2 224
TR AT Al B 22 b i A J2 (I 2D) , H v ] SR A AR 2 B0 8 22 /D — AN W T84 U
B / W AR RFAIE 222 (P17 B T 11 5 38 3k 7 FH ) S8 A e A5 J 2 A e st , ik AT 2 b — A (F 2/
SRR PR Z IR » DL ik A A2 (1 T Tk B Hh 2l - 2224 & D BT — N IF BRI
[0055]  Aid¥m —Hesjwi e, JyvE Ak S AT BIHERAE 112, Forh B yE N HIRE22745 2 AH B i AL
22611 MEE226SI¥] I ffi (top corner) 226C (EI2F) o B H AR U, 7E— S sijita 4 , 3 N\ il F2
2270, FEAE FTES 7 /e o AN AR i v N RIFR 227 N8 £ (0) LB R EZ B R
ol A ek B2 / BR R 28 37 B EE 226 SHY F FA1226CH o NS0T BLA T-290°  £945° 2 8 . 7E
— e St 5] A, YR NI RE 22752 % ) 7 PR RE L b 8 N e YR/ I S s (TR 41 &
10keV) , BANI #1105 1) Sk Hhda s 26 - M1 226CHI 0 2 i F o i 2F Fr s, X Fds Al LL 2
7 L A226CH TRFR H , JFLEIN b A226C— 1 E (B 12320~ 30nm) o tHEE 2 Ul . AN T
A JZ 22400 B (2247) JAE— ST b, FEN 45 0] DUEE B Al S 2241 A (2247)
FRIT A 2 SR 38, LR 52 28 /b — Az 0 RE . DR, B 1224 ATRE AN S pl bz sl B B AN 2
1F Ja ST PR 1 R BATR) I FR 5K o Kk, — LA S R FE e fih L 226 1T 2 pl gz o5 (Y
FEAE S8, AT DA A A R 3 S0, frdes s R AR 214 22 18] 1R 5 2% o F — 158 HoAth i it 457 o,
B 2P T , 3B A 0] UL 55 B R Rg 42 16, AERIBEY2216/% EM216° drihz) R g,
[0056] A4 —Le iz, 77 iE 4k S AT BIRAE L 14, Hop 72 S A28 E 200 FdkiT b —
AT B HIFE230 (B26) o S sT o] v, 04T TR e i RE 230 LA 22k n] REFE M BE226S J2 /
BRYEAR / IR AR AE 22211 TR [ 222T - TE BRI 25 B A8 AL 9 CndiSa iy R AR Ak i as) o o
HARSRAR , T FE R TR P R e 25 1) PR ) ) RE o 78— S8 S ) b, T3 BRI FR 23045 « 152
SRR E 2008 B TR A P s Bl IR DAAA B il 20 SR (BB (NHs) =3 Ak & (NF2) ) (13
G TSP RS AR S SRS (purge gas, WIUIES) BR AP — RSN = LR dE Tl
Z TR o BRI AR — e S ), i T8 AR 227 (B 2F) 45 b Mm224” B/ A
216°) HA7 B o 205, Bir LA 7L 226 ¥ 2 A58 AT DL R HEAR e 52 8, 1T TR P i RE
230475 8R 0] LA B4 2542 fih FL226 T A AEUEL (1) 4% B W/ SR
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(00571 AR —Sus ) , Ty v AR St AT RUERATE 116, 2 rp AR AR R A PR AR / Ak 1222 (1]
2H) b AR 232 £ — S ) b, FE k2 23205 & JmEAL  Z . X R e A )=
2327 LA 2= /b — A LUR B RIRE A R« A2 HI M/ I i s AR 222 BT Rl 8 J2= (B Bk &
BHVER VB AS VRE ES EH BB AL ) < IR KPS AR B 200 A FEUEAR / R AR AR AIE 55 AH L FR)
EJm IR Z AT AL SR o DAL, PE AR SLA PR / I AR A 222 E I Rl Im ik Ak M J2 232 . 7
RS AR) b, < SR R 232 B Z01 A2 Z98nm R i o AE - BB SE A b, B S T RAFE 6
JRtEALY) (efil) J2232 I PR = (0 & @ A=) o

[0058] R — LS, SRR AT BIFRAE 118, Horp DL 3 B AR I A 11226
AT AR S (IR / Al o, (B 38) 234 (B 21) o 5 i B A R T LA Gn 4y 4 L AR s 32
AR Tl 3 FE AR AR (R AR AT — b o £ SRS T, T ISR/ IR AR B 1 234 ] DAL 4 &2 2D
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Yangtze Memory Technologies Co., Ltd.
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1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
[X the international application in the language in which it was filed
[] a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))
b.[] This international search report has been established taking into account the rectification of an
obvious mistake authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).
c.[[] With regard to any nucleotide and /or amino acid sequence disclosed in the international
application, see Box No. L

2. D Certain claims were found unsearchable (see Box No. II)
3. [ Unity of invention is lacking (see Box No. IIf)

4. Withregard to the title,
[ the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the text is approved as submitted by the applicant.

[] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box IV.
The applicant may, within one month from the date of mailing of this international search report, submit
comments to this Authority.
6. With regard to the drawings,

a. The figure of the drawings to be published with the abstract is Figure No.6
as suggested by the applicant

as selected by this Authority, because the applicant failed to suggest a figure

as selected by this Authority, because this figure better characterizes the invention
none of the figures is to be published with the abstract
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International application No.
PCT/CN2018/097432

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 27/11556(2017.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: HOIL

Documentation searched other than minimum documentation to the extent that such documents are included in
the fields searched

HO1L

Electronic data base consulted during the international search (name of data base and, where practicable, search

terms used)

DWPI, CNABS, CNKI: stack, sidewall, substrate, hole, memory, layer, conductor,
insulate, unaligned, aligned, filling, dielectric

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document, with indicaticn, where appropriate, of the relevant Relevant to claim
* passages No.

X CN 107680972A (YANGTZE MEMORY TECHNOLOGIES CO 1-31
LTD) 09 Feb.2018(09.02.2018) description, paragraphs
[0040]-[0054]

A CN 107680972A (YANGTZE MEMORY TECHNOLOGIES CO 32-40
LTD) 09 Feb.2018(09.02.2018) the whole document

A CN 108615701 A (TAIWAN SEMICONDUCTOR MFG COLTD) 1-40
02 Oct.2018(02.10.2018) the whole document

A US 2018175044A1 (CONVERSANT INTELLECTUAL 1-40
PROPERTY MAN INC) 21 Jun.2018(21.06.2018) the whole
document

A KR 20180076298A (IMEC VZW) 05 Jul.2018(05.07.2018) the 1-40

whole document

[IFurther documents are listed in the continuation of Box C.

[X) See patent family annex.

Form PCT/ISA /210 (2 sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/CN2018/097432

* Special categories of cited documents:
“A” document defining the general state of the art
which is not

considered to be of particular relevance
“E” earlier application or patent but published on
or after the

international filing date
“L” document which may throw doubts on priority
claim (S) or

which is cited to establish the publication date
of another

citation or other special reason (as specified)
“0” document referring to an oral disclosure, use,
exhibition or

other means
“P” document published prior to the international
filing date

but later than the priority date claimed

“T” later document published after the international
filing date
or priority date and not in conflict with the
application but
cited to understand the principle or theory
underlying the
invention
“X” document of particular relevance; the claimed
invention

camnot be considered novel or cannot be considered

to involve
an inventive step when the document is taken
alone

“Y” document of particular relevance; the claimed
invention

cannot be considered to involve an inventive
step when the

document is combined with one or more other
such

documents, such combination being obvious to
a

skilled in the art

“ & “document member of the same patent family

Date of the actual completion of the intemational

search
04 Apr. 2019(04. 04. 2019)

Date of mailing of the international search report
16 Apr. 2019(16. 04. 2019)

Name and mailing address of the ISA/CN

National Intellectual Property Administration, PRC | Authorized officer
6, Xitucheng Rd., Jimen Bridge, Haidian District, X
Beijing 100088, China CHENG, Qiong
Facsimile No.(86-10)62019451
Telephone No.:  86-(10)-62411647
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International application No.
INTERNATIONAL SEARCH REPORT PCT/CN2018/097432
Patent Documents referred Publication Date Patent Family Publication Date —
in the Report ==
CN107680972A 09.02.2018 CN107680972B 29.01.2019 =
CN108615701A 02.10.2018 US2018166329A1 14.06.2018 =
TW201822279A 16.06.2018
US2018175044A1 21.06.2018 TW201546804A 16.12.2015
US9935110B2 03.04.2018
US2015221718A1 06.08.2015
US9252205B2 02.02.2016
US10074655B2 11.09.2018
US9583496B2 28.02.2017
US2016155744A1 02.06.2016
WO02015117222A1 13.08.2015
US2017141117A1 18.05.2017
KR20180076298A 05.07.2018 US2018233512A1 16.08.2018
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From the INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY

To:

100013

10th Floor, Tower C, Bei jing Global Trade Center,

36 North Third Ring Road East, Dongcheng
District, Beijing, China

NTD UNIVATION INTELLECTUAL PROPERTY AGENCY LTD.

PCT

WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43 bis.1)

Date of mailing(day/month/year)
16. Apr. 2019(16. 04. 2019)
 Applicant’s or agent’s file reference FOR FURTHER ACTION
P2018TC551 See paragraph 2 below
International application No. International filing date(day/month/year) |Priority date (day/month/year)
PCT/CN2018/097432 27. Jul. 2018(27. 07. 2018)

International Patent Classification (IPC) or both national classification and IPC

HOIL 27/11556(2017.01)i

Applicant

Yangtze Memory Technologies Co., Ltd.

2.

Basis of the opinion
Priority

BoxNo. I
Box No.Il
Box No. HI
Box No. IV
Box No. V

Lack of unity of invention

Box No.VI Certain documents cited

00 RODOM

4. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis.1(a)Xi) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VII Certain defects in the intemational application

O Box No.VIII Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion
of the International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant
chooses an Authority other than this one to be the IPEA and the chosen IPEA has notified the Intemational Bureau
under Rule 66.1bis(b) that written opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit
to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the
date of mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires

later.
For further options, see Form PCT/ISA/220.

. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/CN
National Intellectual Property Administration, PRC

6, Xitucheng Rd., Jimen Bridge, Haidian District,
Beijing 100088, China

Facsimile No.

(86—10) 62019451

opinion

10. Apr. 2019 (10. 04. 2019)

Date of completion of thisjAuthorized officer
CHENGQiong

Form PCT/ISA/237 (cover sheet) (January 2015)
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International application No.

WRITTEN OPINION OF THE PCT/CN2018/097432
INTERNATIONAL SEARCHING AUTHORITY

Box Ne. I  Basis of the opinion

1.With regard to the language, this opinion has been established on the basis of:
Dd the international application in the language in which it was filed.
[1 a translation of the international application into, which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1(b)}.

2.1 This opinion has been established taking into account the rectification of an obvious mistake authorized by or
notified to this Authority under Rute 91(Rule 43bis. 1(b))

3.] with regard to any nuclestide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing;

a.[] forming part of the international application as filed:
[1 in the form of an Annex C/ST.25 text file.
[ on paper or in the form of an image file.

b.[J furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of]
international search only in the form of an Annex C/ST.25 text file.

¢.[J fumnished subsequent to the international filing date for the purposes of international search only:
[ in the form of an Annex C/ST.25 text file (Rule 13ter. 1(a)).
[J on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section
713).

4.[] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the
required statements that the information in the subsequent or additional copies is identical to that forming part of]
the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (cover sheet) (January 2015)
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International application No.

WRITTEN OPINION OF THE PCT/CN2018/097432
INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1.  Statement:

Novelty (IN) Claims 1-40 YES
Claims None NO

Inventive step (IS) Claims 32-40 YES
Claims 1-31 NO

Industrial applicability (IA)  Claims 1-40 YES
Claims None NO

2. Citations and explanations

(1) The cited documents are as follows:

D1: CN 107680972 A (09.02.2018)

D2: CN 108615701 A (02.10.2018)

D3: US 2018175044 A1(21.06.2018)

D1 is considered as the closest prior art. D1 (see description, paragraphs [0040] -
[0054]) discloses a method for fabricating a three dimensional NAND memory

stacked layer having sacrificial layers and insulating layers alternately stacked on the
substrate; step for forming a capping layer on the stacked layer; step for etching
stacked layers with a covering layer other than etching holes as mask to form a
contact hole; and step for forming a contact insulating layer on the sidewall of the
contact hole to form a contact plug. The etching rate of the stacked layers under the
etching hole is larger so that the contact holes under the larger etching hole can have
deeper hole depths as the etching hole diameter is larger and the contact holes with
different depths are realized.

D2 discloses a method for making a semiconductor device. The method involves
forming a contact hole that is configured to expose a source/drain (S/D) feature of
the semiconductor device in a dielectric layer. The contact hole includes a first
sidewall that is portion of the dielectric layer. An upper portion of the first sidewall is
doped. An etching process is performed thus cleaning oxides in the contact hole.
The dopants include boron, silicon, and nitrogen.

D3 discloses a method for fabricating a dynamic RAM device. The method involves
forming a first conductive layer within a hole and over a capacitor dielectric layer,
where the first conductive layer comprises poly-silicon and tantalum nitride

device. The method involves step for providing a substrate; step for forming al

arranged along the height of the hole.

Form PCT/ISA/237 (cover sheet) (January 2015)
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International application No.

‘WRITTEN OPINION OF THE PCT/CN2018/097432
INTERNATIONAL SEARCHING AUTHORITY

(2) Novelty and Inventive Step

D1 does not disclose all the technical feature of claims 1 and 12, such as a filling
structure surrounding the multiple-stack staircase structure. Thus claims 1 and 12
are novel in the sense of PCT Article 33(2). Claims 2-11 and 13-31 are dependent on
claims 1 and 12 respectively, thus they are novel in the sense of PCT Article 33(2).
However, the above difference is common knowledge in the art. It is obvious for a|
person skilled in the art to arrive at the technical solutions of claims 1 and 12 on the
basis of D1 and common knowledge in the art. Thus, claims 1 and 12 do not involve
inventive steps in the sense of PCT Article 33(3).

The additional technical features of claims 2-11 and 13-31 are disclosed by D1 or|
belong to common knowledge in the art. 1t is obvious for a person skilled in the art to
arrive at the technical solutions of claims 2-11 and 13-31 on the basis of D1 and}
common knowledge. Thus, claims 2-11 and 13-31 do not involve inventive steps in
the sense of PCT Article 33(3).

D1-D3 does not disclose all the technical features of claim 32, such as forming a first
semiconductor sub-channel in a first dielectric stack of the plurality of dielectric|
stacks, and forming a second semiconductor sub-channel in the second dielectric
stack, wherein the second semiconductor sub-channel aligns with the first
semiconductor sub-channel along the direction perpendicular to the top surface of]
the substrate.

The above differences do not belong to common knowledge in the art. It is not
obvious for a person skilled in the art to arrive at the technical solution of claim 32 on
the basis of D1-D3, common knowledge, and any combination of them. Claims 33-40
are dependent on claim 32. Thus, claims 32-40 are novel in the sense of PCT Article
33(2) and involve inventive steps in the sense of PCT Article 33(3).

(3) Industrial Applicability

Claims 1-40 can be made or used in industry, thus claims 1-40 are industrially
applicable in the sense of PCT Article 33(4).

Form PCT/ISA/237 (cover sheet) (January 2015)
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7/12/2019 Espacenet - Bibliographic data

: Espacenst

Bibliographic data: CN1G7680872 (B) — 20180028

Thrse-dimensional {30} NAND storage device and manufacturing meathod theraof

Inventor(s): M2, ; T

Applicant(s): KUTAE R IR AR A T

Classification: - international: HOTL27/11556; HOTL27/11582
- cooperative:

Application number: CN20171159075 20171101 Global Dossier

Priority number(s): CN20171159075 20171101

Also published as: CN107680972 (A).

Abstract of CNIGTEB08TE {4}

The invention provides a manufacturing method of a three-dimensional (3D) NAND
storags davice. A lamination layer formed by alternatively laminating sscrifice iayers
and msulation layers is formed ona substrate, channs! holes and siorage layvers inthe
charmel holes are formed in a first region of the lamination layer, & coverage layer is
formad on the lamingtion layer, siching holes with differant hole diameters ars formed
ir: the coverags layer of a second region, efching of the lamination iaver is performed
by faking the coverage layer 2s shislding so that condact holes are formed under
thesiching holes, and different contact holes arg ended al different saorifice lavers,
During the etching procass, the larger the hole diameters of the eiching holes arg, the
farger the elching rate ofthe lzmination layer under the elching holes is, so that the
contact holes under the larger steching holes can have desper depth, eiching of the
coniact holes at different dapths is achisved, and the contact holes corraesponding 1o
different sacrifice lavers,; and with regard (o the siorage device having mulliple
lamination layers, the problems of complicated fabrication process and relatively high
cost caused by atching of muliiple steps are prevented, the area required by the device
is reduced, and the wafer visld is improved.

https://worldwide .espacenet.com/publicationDetails/biblio?CC=CN&NR=107680972B&KC=B&F T=D&ND=4&date=20190129&DB=EPODOC&Iocale=e... 1/1
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PO Box 1450 Art Unit 2811
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3. Form PTO/SB/08b (1 sheet) listing 1 document (NPL1); and
4. Copies of cited documents (FP1-FP7 and NPL1).

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

/Donald J. Featherstone/

Donald J. Featherstone
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: LIU et al. Confirmation No.: 4582
Applicant: Yangtze Memory Technologies Art Unit: 2811

Co., Ltd.

Application No.: 16/126,919 Examiner: GURLEY, Lynne Ann
Filing Date: September 10, 2018 Atty. Docket: 4123.0350001

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND
FABRICATION METHOD THEREOQOF

Information Disclosure Statement
Mail Stop Amendment
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent
are documents that may be considered material to the patentability of this application as defined in
37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97
and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,

and/or to prove that this information may not be enabling for the teachings purportedly offered.
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2. LIU et al.
Application No. 16/126,919

This statement should not be construed as a representation that a search has been made, or

that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.
Applicant has checked the appropriate boxes below.

[]1. Statementunder 37 C.F.R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) was first cited in any communication from a patent office in a
Counterpartl foreign or international application or from the Office; and this communication
was not received by any individual designated in Sec. 1.56(c) more than thirty days prior to
the filing of this information disclosure statement; OR (ii) is a communication that was
issued by a patent office in a counterpart foreign or international application or by the
Office, and this communication was not received by any individual designated in Sec.
1.56(¢) more than thirty days prior to the filing of the information disclosure statement.

X 2. Filing under 37 C.F.R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing

date of a first Office Action on the merits OR before the mailing of a first Office Action

! The term counterpart foreign patent application means that a claim for priority has been made in
either the U.S. application or a foreign application based on the other, or that the disclosures of the
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the
European Patent Office claiming the same U.K. priority as claimed in the U.S. application).

Atty. Dkt. No. 4123.0350001
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-3- LIU et al.
Application No. 16/126,919
after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.
[]3. Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more
than three months after the U.S. filing date AND after the mailing date of the first Office

Action on the merits, but before the mailing date of a Final Rejection, or Notice of

Allowance, or an action that otherwise closes prosecution in the application.

[ ]a. Statement under 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 C.F.R. § 1.97(e)(1).

[ ]b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 C.E.R. § 1.97(e)(2).

[ lc. The required fee is provided through online credit card payment authorization in the
amount of $240.00 in payment of the fee under 37 C.F.R. § 1.17(p).

[ ]4. Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being filed more

than three months after the U.S. filing date and after the mailing date of a Final Rejection or

Atty. Dkt. No. 4123.0350001
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Notice of Allowance, but on or before payment of the Issue Fee. The required fee is

provided through online credit card payment authorization in the amount of $240.00 in

payment of the fee under 37 C.F.R. § 1.17(p); in addition:

[ ]a. Statement under 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 C.FR. § 1.97(e)(1).

[ 1b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(¢)
more than three months prior to the filing of this Information Disclosure Statement.
37 C.F.R. § 1.97(e)(2).

The patent family for one or more foreign language documents submitted herewith includes

a United States patent, and other patent, in the English language. Copies of both the

particular foreign patent(s) or published foreign patent applications cited in the foreign

patent office communication, and that are not already of record in this application, are
enclosed. Copies of the related United States or other English language patent or published
application from the family list, if not already of record, are listed on the accompanying

SB/08A form. For the purposes of a statement under 37 CFR 1.97(¢e)(1), the United States or

Atty. Dkt. No. 4123.0350001
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other English language patent or published application are to be construed as being cited by
the foreign patent office. MPEP 609.04(b)(V).
The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(11D).
Concise explanations of the relevance of non-English language documents appear below in
accordance with 37 C.F.R. § 1.98(a)(3).
Document US1 (2016/0268263 A1) is submitted herewith as the English-language
counterpart of document FP1 (CN 105977257 A).
Document US2 (2018/0166329 A1) is submitted herewith as the English-language
counterpart of document FP7 (CN 108615701 A).
Document US4 (2018/0233512 A1) is submitted herewith as the English-language
counterpart of document FP6 (KR 20180076298 A).
Document USS (9,570,463 B1) is submitted herewith as the English-language counterpart of
document FP5 (CN 108093656 A).
Document FP2 (WO 2016/205078 A2) is submitted herewith as the English-language
counterpart of document FP3 (CN 107431063 A).
Document FP4 (CN 107680972 A) appears to describe a “Three-dimensional (3D) NAND
storage device and manufacturing method thereof,” as noted in the corresponding English-

language abstract attached to the document.

Atty. Dkt. No. 4123.0350001
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X 8. Copies of documents FP1-FP7 and NPL1 are submitted. However, in accordance with 37
C.F.R. § 1.98(a)(2)(ii), no copies of the U.S. patents and patent application publications
cited as documents US1-US6 on the attached TDS Forms are submitted.

[ ]19. Copies of the documents were cited by or submitted to the Office

in an IDS that complies with 37 C.F.R. § 1.98(a)-(c) in Application No.__ , filed
, which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,
copies of these documents are not attached. 37 C.F.R. § 1.98(d).
[ ] 10. It is expected that the examiner will review the prosecution and cited art in the parent

Application No(s). in accordance with MPEP 2001.06(b), and

indicate in the next communication from the office that the art cited in the earlier
prosecution history has been reviewed in connection with the present application.
[ ] 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,

Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

pending U.S. Patent Application No. , filed , as

documents to . The identification of these Office Actions is not to

be construed as a waiver of secrecy as to those applications now or upon issuance of the

present application as a patent. The Examiner is respectfully requested to consider the cited

applications and the art cited therein during examination.

1t is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.

Atty. Dkt. No. 4123.0350001
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-7- LIU et al.
Application No. 16/126,919

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or

credit any overpayment, to our Deposit Account No. 19-0036.

Date:  July 26, 2019

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

13455840 1.docx

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Donald J. Featherstone/
Donald J. Featherstone

Attorney for Applicant
Registration No. 33,876

Atty. Dkt. No. 4123.0350001
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

16/126,919 09/10/2018 Jun LIU 4123.0350001 4582
26111 7590 09/04/2019 | X ANINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. NIKMANESH, SEAHVOSH J
WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER |

2312
| NOTIFICATION DATE | DELIVERY MODE |
09/04/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

e-office @sternekessler.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/126,919 LIU et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
SEAHVOSH J NIKMANESH 2812 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 7/26/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b) [J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) ___is/are allowed.
7) O Claim(s) ___is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) Claim(s) 1-20 are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) filedon ____ is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some**  ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a}).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [] Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
) ) Paper No(s)/Mail Date
2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) .
. 4) [ Other: .
Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190830
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Application/Control Number: 16/126,919 Page?2
Art Unit: 2812

Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

DETAILED ACTION
Election/Restriction
Restriction to one of the following inventions is required under 35 U.S.C. 121:
I. Claims 1-6, drawn to a memory device, classified in 257/001+.
1. Claims 7-20, drawn to a method of forming a memory device, classified in 438/001+.
The inventions are independent or distinct, each from the other because:

Inventions I and Il are related as process of making and product made. The inventions are

distinct if either or both of the following can be shown: (1) that the process as claimed can be used to

make another and materially different product or (2) that the product as claimed can be made by

another and materially different process (MPEP § 806.05(f)). Inthe instant case the product as claimed

can be made by various other processes such as lamination or deposition processes.

Restriction for examination purposes as indicated is proper because all the inventions listed in

this action are independent or distinct for the reasons given above and there would be a serious search

and/or examination burden if restriction were not required because one or more of the following

reasons apply:

the inventions have acquired a separate status in the art in view of their different
classification

the inventions have acquired a separate status in the art due to their recognized
divergent subject matter

the inventions require a different field of search (e.g., searching different
classes/subclasses or electronic resources, or employing different search
strategies or search queries).
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Application/Control Number: 16/126,919 Page 3
Art Unit: 2812

Applicant is advised thatthereply to this requirement to be complete mustinclude (i) an
election of a invention to be examined even though the requirement may be traversed (37 CFR 1.143)
and {ii) identification of the claims encompassing the elected invention.

The election of an invention may be made with or without traverse. To reserve aright to
petition, the election must be made with traverse. Ifthe reply does not distinctly and specifically point
out supposed errors in the restriction requirement, the election shall be treated as an election without
traverse. Traversal must be presented at the time of election in order to be considered timely. Failure to
timely traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims
are added afterthe election, applicant must indicate which of these claims are readable upon the
electedinvention.

Should applicant traverse on the ground that the inventions are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the inventions to be
obvious variantsor clearlyadmit on the record that this is the case. In either instance, if the examiner
finds one of the inventions unpatentable over the prior art, the evidence or admission may be used in a
rejection under 35 U.S.C. 103 or pre-AlA35 U.S.C. 103(a) of the other invention.

The examiner has required restriction between product or apparatus claims and process claims.
Where applicant elects claims directed to the product/apparatus, and all product/apparatus claims are
subsequently found allowable, withdrawn process claims that include all the limitations of the allowable
product/apparatus claims should be considered for rejoinder. All claims directed to a nonelected
process invention must include all the limitations of anallowable product/apparatus claim for that
process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product/apparatusclaims
and the rejoined process claims will be withdrawn, and the rejoined process claims will be fully

examined for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined claims
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Application/Control Number: 16/126,919 Page 4
Art Unit: 2812

must meet all criteria for patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112.
Until all claims to the elected product/apparatus are found allowable, an otherwise proper restriction
requirement between product/apparatus claims and process claims may be maintained. Withdrawn
process claims that are not commensurate in scope with an allowable product/apparatus claim will not
be rejoined. See MPEP § 821.04. Additionally, in order for rejoinder to occur, applicant is advised that
the process claims should be amended during prosecution to require the limitations of the
product/apparatus claims. Failure to do so may resultin no rejoinder. Further, note that the prohibition
against double patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirementis
withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto SEAHVOSH J NIKMANESH whose telephone number is (571)270-1805. The
examiner can normally be reached on M-F IFP.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’s supervisor,
Charles Garber can be reached on 5712722194. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
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Application/Control Number: 16/126,919 Page5
Art Unit: 2812

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/Seahvosh Nikmanesh/

Primary Examiner, Art Unit 2812
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: LIU et al. Confirmation No.: 4582
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co,, Ltd.
Application No.: 16/126,919 Examiner: Nikmanesh, Seahvosh J.
Filing Date: September 10, 2018 Atty. Docket: 4123.0350001

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND
FABRICATION METHOD THEREOF

Reply to Restriction Requirement

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

In reply to the office action dated September 4, 2019, requesting an election of one
group of claims to prosecute in the above-referenced patent application, Applicant hereby
provisionally elects to prosecute Group I, represented by claims 1-6. This election is made
without prejudice to or disclaimer of the other claims or inventions disclosed.

This election is made without traverse.

Reconsideration and withdrawal of the Restriction Requirement, and consideration
and allowance of all pending claims, are respectfully requested.

It is not believed that extensions of time are required beyond those that may otherwise
be provided for in documents accompanying this paper. However, if additional extensions of
time are necessary to prevent abandonment of this application, then such extensions of time

are hereby petitioned under 37 C.F.R. § 1.136(a), and any additional fees required to continue
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LIU et al.
Application No. 16/126,919

prosecution or appeal of this application (including issue fee, fees for net addition of claims or

forwarding to appeal) are hereby authorized to be charged to our Deposit Account No. 19-

0036.

Date: __ September 23. 2019

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

13875056_1.docx

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.

/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876

Atty. Dkt. No. 4123.0350001
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Electronic Acknowledgement Receipt

EFS ID: 37244728
Application Number: 16126919
International Application Number:
Confirmation Number: 4582
Title of Invention: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION
METHOD THEREOF
First Named Inventor/Applicant Name: Jun LIV
Customer Number: 26111
Filer: Donald J. Featherstone/Maya Bennett
Filer Authorized By: Donald J. Featherstone
Attorney Docket Number: 4123.0350001
Receipt Date: 23-SEP-2019
Filing Date: 10-SEP-2018
Time Stamp: 17:29:44
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

213349

1 Miscellaneous Incoming Letter 2019-09-23-Cover- no 1
9 Letter-4123-0350001.PDF

2f72a23248162403ec0210f7f140ac9f58ea|

Warnings:
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Information:

85756
2019-09-23-Reply-Restriction-
2 Response to Election / Restriction Filed Requirement-4123-0350001. no 2
PDF foc72af6751065839dd5e96558a15a2b7b0
68%4
Warnings:
Information:
Total Files Size (in bytes){ 299105

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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: Sterne Kessler

STENKNE KESSLER GRLDSTEIN & FOX

DONALD J. FEATHERSTONE
DIRECTOR
(202)772-8629
DONF@STERNEKESSLER.COM

September 23, 2019

Commissioner for Patents Confirmation No. 4582
PO Box 1450
Alexandria, VA 22313-1450

Re:  U.S. Utility Patent Application
Appl. No. 16/126,919; Filed: September 10, 2018
For:  MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE
AND FABRICATION METHOD THEREOF
Inventors: LIU et al.
Our Ref: 4123.0350001

Commissioner:

Transmitted herewith for appropriate action is a Reply to Restriction Requirement, which
is submitted electronically.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency
and any additional fees required to continue prosecution or appeal of this application (including
issue fee, fees for net addition of claims or forwarding to appeal) or credit any overpayment to
our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
RES/mlb
Enclosure

13875076_1.docx

Sterng, Kessher, Goldstelrt & Foy BLL.C, | 1108 Naw York Svenue, NW | Wasbinglon, DU 20005
B ROR37LRR00 | F202.371.2840 | sternekesslercom
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PTO/SB/08a (D7-0¢)

Approvad for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1448/PTC Campiete if Known
Application Number 16/126 919
INFORMATION DISCLOSURE e et 09-10-2018
First Named Inventor Jun LU
STATEMENT BY APPLICANT At U 2812
{Use as many sheels as necessary} Examiner Name N!KMANESH, SEAHVOSH J
X cheot 1 [ o 14 Attorney Docket Number [4123 0350001
U. 8. PATENT DOCUMENTS
Cite Document Number Publication Date Name of Patentee or Fages, Columns, Lines, Where
No.! MM-DD-YYYY Applicant of Cited Document Relevant Fassages or Relevant
Number-Kind Code? Fmowr Figures Appaar
ust | US 2016/0111440 A1 04-21-2016  [Chae st al
us2 | YS 2017/0103996 A1 04-13-2017 _ |Leeetal
us3 | YS9 449 087 B 09-20-2016  |Miyata etal
uss | US 9 853 043 B2 12-26-2017  jluetal
Us-
Us-
Us-
us-
Us-
Us-
Us-
us-
Us-
LUs-
LS~
Us.
Us-
Us-
LS~
FOREIGN PATENT DOCURBENTS
Examiner Cite | Foreign Patent Documnent Publication Name of Patentee or Pages, Cotumns, Lines,
Initials” No.! Date Applicant of Cited Document Where Relevant Passages R
MM-DD-YYYY Or Relevant Figures Appear | T°
Country Gode® "Number *Kind Code® (i known)
FPYT ICN 107771358 A 03-06-2018 [SANDISK TECHNOLOGIES LLC
FPz {ON 107810552 A (03-16-2018 |SANDISK TECHNOLOGIES LLC
Examiner Date
Signature Considerad

TENRAMINER: Irtial i reference considerad, whether or not citation is in conformance with MEED 806, Draw e through citation if not in conformance and not
considered. Include copy of this form with next communication to_applicant. ' Applicant's unigue citation designation number (optional). “See Kinds Codes of
USPTC Patent Documenis at or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WiPQ Standard ST.3). * For
Japanese patent documents, the year of the reign of the Emperor must preceds the al number of the patent document. °Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard 87.16 if possibie. 6App!icam is to piace a check mark here if English language
Transiation is attached.
his collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the pubiic which is to file {and by the
USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 87 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the compieted application form to the USPTO. Time wili vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Cfficer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SERD FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1480, Alexandriz, VA 223131450,
if you need assistance in completing the form, call 1-800-PT0-9198 (1-800-786-9198) and select option 2.

i8]
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: LIU et al. Confirmation No.: 4582
Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.

Application No.: 16/126,919 Examiner: GURLEY, Lynne Ann
Filing Date: September 10, 2018 Atty. Docket: 4123.0350001

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND
FABRICATION METHOD THEREOF

First Supplemental Information Disclosure Statement
Mail Stop Amendment
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Form PTO/SB/08a equivalent are documents that may be
considered material to the patentability of this application as defined in 37 C.F.R. §1.56, and in
compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97 and 1.98.

Applicant has listed publication dates on the attached IDS Form based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.

The Examiner is specifically requested not to rely solely on the material submitted herewith.
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-2- LIU et al.
Application No. 16/126,919

Applicant has checked the appropriate boxes below.
Statement under 37 C.F.R. 1.704(d). Each item of information contained in this Information
Disclosure Statement: (i) was first cited in any communication from a patent office in a
counterpart’ foreign or international application or from the Office; and this communication
was not received by any individual designated in Sec. 1.56(c) more than thirty days prior to
the filing of this information disclosure statement; OR (ii) is a communication that was
issued by a patent office in a counterpart foreign or international application or by the
Office, and this communication was not received by any individual designated in Sec.
1.56(c) more than thirty days prior to the filing of the information disclosure statement.
Filing under 37 C.F R. § 1.97(b). This Information Disclosure Statement is being filed
within three months of the date of filing of a national application other than a continued
prosecution application (CPA), OR within three months of the date of entry of the national
stage as set forth in 37 C.F.R. § 1.491 in an international application, OR before the mailing
date of a first Office Action on the merits OR before the mailing of a first Office Action
after the filing of a request for continued examination under 37 C.F.R. § 1.114. No statement
or fee is required.
Filing under 37 C.F.R. § 1.97(c). This Information Disclosure Statement is being filed more

than three months after the U.S. filing date AND after the mailing date of the first Office

' The term counterpart foreign patent application means that a claim for priority has been made in
either the U.S. application or a foreign application based on the other, or that the disclosures of the
U.S. and foreign patent applications are substantively identical (e.g., an application filed in the
European Patent Office claiming the same U K. priority as claimed in the U.S. application).

Atty. Dkt. No. 4123.0350001
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-3- LIU et al.
Application No. 16/126,919

Action on the merits, but before the mailing date of a Final Rejection, or Notice of

Allowance, or an action that otherwise closes prosecution in the application.

[ ]a. Statementunder 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. §1.97(e)(1).

[ ]b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(¢c)
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. § 1.97(e)(2).

[Jc. The required fee is provided through online credit card payment authorization in the
amount of $240.00 in payment of the fee under 37 CFR. § 1.17(p).

Filing under 37 C.F.R. § 1.97(d) This Information Disclosure Statement is being filed more

than three months after the U.S. filing date and after the mailing date of a Final Rejection or

Notice of Allowance, but on or before payment of the Issue Fee. The required fee is

provided through online credit card payment authorization in the amount of $240.00 in

payment of the fee under 37 C.F.R. § 1.17(p); in addition:

Atty. Dkt. No. 4123.0350001

Micron Ex. 1002, p. 676
Micron v. YMTC
IPR2024-00790
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Application No. 16/126,919

[ Ja. Statementunder 37 C.F.R. § 1.97(e)(1). I hereby state that each item of information
contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement.
37 CFR. § 1.97(e)1).

[]b. Statement under 37 C.F.R. § 1.97(e)(2). I hereby state that no item of information in
this Information Disclosure Statement was cited in a communication from a foreign
patent office in a counterpart foreign application and, to my knowledge after making
reasonable inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.
37 CF.R. §1.97(e)(2).

The patent family for one or more foreign language documents submitted herewith includes

a United States patent, and other patent, in the English language. Copies of both the

particular foreign patent(s) or published foreign patent applications cited in the foreign

patent office communication, and that are not already of record in this application, are
enclosed. Copies of the related United States or other English language patent or published
application from the family list, if not already of record, are listed on the accompanying

SB/08A form. For the purposes of a statement under 37 CFR 1.97(e)(1), the United States or

other English language patent or published application are to be construed as being cited by

the foreign patent office. MPEP 609.04(b)(V).
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The document(s) was/were cited in a search report by a foreign patent office in a counterpart
foreign application. Submission of an English language version of the search report that
indicates the degree of relevance found by the foreign office is provided in satisfaction of
the requirement for a concise explanation of relevance. MPEP 609.04(a)(I1I).
Concise explanations of the relevance of the non-English language documents appear below
in accordance with 37 C.F R. § 1.98(a)(3).
Document US3 (9,449,987 B1) is submitted herewith as the English-language counterpart of
document FP1 (CN 107771356 A).
Document US4 (9,853,043 B2) is submitted herewith as the English-language counterpart of
document FP2 (CN 107810552 A).
Copies of documents FP1-FP2 are submitted. However, in accordance with 37 CFR. §
1.98(a)(2)(ii), no copies of the U.S. patents and patent application publications cited as
documents US1-US4 on the attached IDS Form are submitted.

Copies of the documents were cited by or submitted to the Office

in an IDS that complies with 37 C.F R. § 1.98(a)-(c) in Application No. , filed
, which is relied upon for an earlier filing date under 35 U.S.C. § 120. Thus,

copies of these documents are not attached. 37 C.F.R. § 1.98(d).

It is expected that the examiner will review the prosecution and cited art in the parent

Application No(s). in accordance with MPEP 2001.06(b), and

indicate in the next communication from the office that the art cited in the earlier

prosecution history has been reviewed in connection with the present application.
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[] 11. In accordance with the Federal Circuit decision in Dayco Prods., Inc. v. Total Containment,
Inc. 329 F.3d 1358 (Fed. Cir. 2003), Applicants submit herewith Office Actions from the co-

pending U.S. Patent Application No. , filed , as

documents to . The i1dentification of these Office Actions is not to

be construed as a waiver of secrecy as to those applications now or upon issuance of the
present application as a patent. The Examiner is respectfully requested to consider the cited
applications and the art cited therein during examination.
It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS
Form, and indicate in the official file wrapper of this patent application that the documents have
been considered.
The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or
credit any overpayment, to our Deposit Account No. 19-0036.
Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Donald J. Featherstone/
Donald J. Featherstone
Attorney for Applicant

Registration No. 33,876
Date:  November 22, 2019

1100 New York Avenue, N.'W.
Washington, D.C. 20005-3934
(202) 371-2600 137484361
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DONALD ]. FEATHERSTONE
DIRECTOR

(202) 772-8629
DONF@STERNEKESSLER.COM

+: Sterne Kessler

STERNE KESSLER GOLDBTEIN & FOX

November 22, 2019

Commissioner for Patents Confirmation No. 4582
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450 Attn: Mail Stop Amendment

Re:  U.S. Utility Patent Application
Application No. 16/126,919; Filing Date: September 10, 2018
For:  MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE
AND FABRICATION METHOD THEREOF
Inventors: LIU et al.
Our Ref: 4123.0350001

Commissioner:
Transmitted herewith for appropriate action are the following documents:
1. First Supplemental Information Disclosure Statement;
2. Form PTO/SB/08a (1 sheet) listing 6 documents (US1-US4 and FP1-FP2);
3. Copies of cited documents (FP1-FP2).

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876

DJE/lef
Enclosures 13748454 1

Sterny, Kesslor, Qolosteln & Pog BLLEG, | 1100 Now York Svenue, KW | Woabington, B0, 2008
P IORATLAG00 | FEOR V12530 | siemmskassiancom
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DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
1. This is in response to the IDS filed 11/22/2019.

Election/Restrictions
2. Applicant’s election without traverse of Group | claims 1-6 in the reply filed on 9/23/2019 is
acknowledged.
3. Claims 7-20 withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being drawn
to a nonelected invention, there being no allowable generic or linking claim. Election was made without
traversein the reply filed on 9/23/2019.
Information Disclosure Statement

4, The IDSfiled 11/22/2019 has been considered.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A personshall be entitled to a patentunless —

(a)(1) the claimedinventionwas patented, describedina printed publication, orin public use, onsale
orotherwise available to the public before the effective filing date ofthe claimedinvention.
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a. Claim(s) 1-6 is/are rejected under 35 U.S, C.102(a)(1) as being anticipated by Chae et al.,

US PGPub 2010/0133599 A1.

1. A memory device comprising: a substrate; a multiple-stack staircase structure comprising a
plurality of staircase structures stacked over the substrate, wherein each of the plurality of staircase
structures comprises a plurality of conductor layers 122/142, wherein each of the plurality of conductor
layers is located between two insulating layers 110/115, afilling structure surrounding the multiple-

stack staircase structure 160; a semiconductor channel extending through the multiple-stack staircase

structure, wherein the semiconductor channel comprises unaligned sidewall surfaces; and a supporting
pillar extending through at least one of the multiple-stack staircase structure and the filling structure,

wherein the supporting pillar 130; Fig. 13G; comprises aligned sidewall surfaces (13A-13G; [0095]-

[0112]).

Fig. 13G
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2. The memory device of claim1, wherein: the multi-stack staircase structure comprises a first
staircase structure over the substrate and a second staircase structure over the first staircase structure;
and the supporting pillar extends from a top surface of the second staircase structure to a bottom
surface of the first staircase structure ([0091], [0095]-[0104] and [0108]-[0109]).

3. The memory device of claim 2, wherein: the supporting pillar and the semiconductor
channel comprise same filling layers; and the supporting pillar and the semiconductor channel is each
filled with at least one of a charge trapping film, a semiconductor channel film, and a dielectric core
[0095]-[0104] and [0109].

4. The memory device of claim 2, wherein: the supporting pillar and the semiconductor
channel are filled with different filling layers; and the supporting pillar is filled with at least one of an
insulating materialand a pillar- support material surrounded by the insulating material, and the
semiconductor channel is filled with at least one of a charge trapping film, a semiconductor channel film,
and a dielectric core [0095]-[0104] and [0109]).

5. The memory device of claim4, wherein the insulating material comprises silicon oxide
([0095] Referring to FIG. 13A, interlayer dielectrics 110 and
conductive layers 120 are alternately stacked on a semiconductor
substrate 100. The semiconductor substrate 100 includes a memory cell
region MR and a contact region CR around the memory cell region MR. In
the exemplary embodiments of the inventive concept, the memory cell
region MR and the contact region CR are regions for gate electrodes.
Also, the semiconductor substrate 100 may include an impurity region
(or well) 102, and the interlayer dielectrics 110 and the conductive
layers 120 are formed over the semiconductor substrate 100. The
interlayer dielectrics 110 may be formed of silicon oxide, silicon

oxynitride, or silicon nitride, and the conductive layers 120 may be
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formed of polysilicon. The number of the stacked conductive layers 120
may depend on the capacity of the nonvolatile memory device.) and the pillar-
support material comprises at least one of copper, cobalt, nickel, and aluminum [0104].

6. The memory device of claim 5, further comprising a connection layerin the semiconductor
channel between two adjacent staircase structures, wherein the connection layer comprises a doped
semiconductor material, and portions of the semiconductor channel separated by the connection layer
each forms a semiconductor sub-channel ([0060] and [0108]; 102).

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto SEAHVOSH J NIKMANESH whose telephone numberis (571)270-1805. The
examiner can normally be reached on M-F IFP.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’s supervisor,
Charles Garber can be reached on 5712722194. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
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Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/Seahvosh Nikmanesh/
Primary Examiner, Art Unit 2812
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Mail Stop Amendment
Commissioner for Patents
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Alexandria, VA 22313-1450

Commissioner:

In reply to the Office Action dated January 7, 2020, Applicant submits the following

Amendment and Remarks.
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necessary to prevent abandonment of this application, then such extensions of time are hereby
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the application.

1. (Original) A memory device comprising:

a substrate;

a multiple-stack staircase structure comprising a plurality of staircase structures stacked over
the substrate, wherein each of the plurality of staircase structures comprises a plurality of conductor
layers, wherein each of the plurality of conductor layers is located between two insulating layers;

a filling structure surrounding the multiple-stack staircase structure;

a semiconductor channel extending through the multiple-stack staircase structure, wherein
the semiconductor channel comprises unaligned sidewall surfaces; and

a supporting pillar extending through at least one of the multiple-stack staircase structure

and the filling structure, wherein the supporting pillar comprises aligned sidewall surfaces.

2. (Original) The memory device of claim 1, wherein:

the multi-stack staircase structure comprises a first staircase structure over the substrate and
a second staircase structure over the first staircase structure; and

the supporting pillar extends from a top surface of the second staircase structure to a bottom

surface of the first staircase structure.

3. (Currently amended) The memory device of claim 2, wherein:
the supporting pillar and the semiconductor channel comprise same filling layers; and
the supporting pillar and the semiconductor channel [[is]] are each filled with at least one of

a charge trapping film, a semiconductor channel film, and a dielectric core.

4. (Original) The memory device of claim 2, wherein:
the supporting pillar and the semiconductor channel are filled with different filling layers;

and

Atty. Dkt. No. 4123.0350001
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-3- LIU et al.
Reply to Office Action of January 7, 2020 Application No. 16/126,919

the supporting pillar is filled with at least one of an insulating material and a pillar-support
material surrounded by the insulating material, and the semiconductor channel is filled with at least

one of a charge trapping film, a semiconductor channel film, and a dielectric core.

5. (Original) The memory device of claim 4, wherein the insulating material comprises
silicon oxide and the pillar-support material comprises at least one of copper, cobalt, nickel, and

aluminum.

6. (Currently Amended) The memory device of claim 5, further comprising a
connection layer in the semiconductor channel between two adjacent staircase structures, wherein
the connection layer comprises a doped semiconductor material, and portions of the semiconductor

channel separated by the connection layer each [[forms]]form a semiconductor sub-channel.

7. (Withdrawn) A method for forming a memory device, comprising:

forming a plurality of dielectric stacks stacked on one another over a substrate to create a
multiple-stack staircase structure, wherein each one of the plurality of dielectric stacks comprises a
plurality of dielectric pairs arranged along a direction perpendicular to a top surface of the substrate;

forming a filling structure that surrounds the multiple-stack staircase structure;

forming a semiconductor channel extending through the multiple-staircase structure,
wherein the semiconductor channel comprises unaligned sidewall surfaces; and

forming a supporting pillar extending through at least one of the multiple-staircase structure

and the filling structure, wherein the supporting pillar comprises aligned sidewall surfaces.

8. (Withdrawn) The method of claim 7, wherein forming the supporting pillar
comprises:
forming a photoresist layer over the at least one of the filling structure and the multiple-

stack staircase structure;
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patterning the photoresist layer to form a patterned photoresist layer with an opening that
exposes a portion of the filling structure, wherein a location of the opening corresponds to a location
of the supporting pillar;

using the patterned photoresist layer as an etch mask to etch through at least one of the
filling structure and the multiple-stack staircase structure to form a pillar hole, wherein a bottom of
the pillar hole contacts the substrate; and

filling the pillar hole with a first material.

0. (Withdrawn) The method of claim 8, wherein forming the semiconductor channel
comprises:
forming a first sub-channel hole in a first dielectric stack of the plurality of dielectric stacks;
filling the first sub-channel hole with a sacrificial filling material to form a sacrificial filling
structure;
forming a second dielectric stack over the first dielectric stack;
forming a second sub-channel hole in the second dielectric stack, wherein:
the second sub-channel hole aligns with the sacrificial filling structure along the
direction perpendicular to the top surface of the substrate, and
the second sub-channel hole adjoins the first sub-channel hole to form a channel hole
through the plurality of dielectric stacks and into the substrate;
removing the sacrificial filling structure in the first sub-channel hole; and

filling the channel hole with a second material.

10. (Withdrawn) The method of claim 9, wherein:

the first material is same as the second material and are formed by same fabrication
operations; and

the same fabrication operations comprises depositing at least one of a charge trapping film, a

semiconductor channel film, and a dielectric core into the channel hole and the pillar hole.
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11.  (Withdrawn) The method of claim 10, wherein the pillar hole is formed before a

formation of the second sub-channel hole.

12. (Withdrawn) The method of claim 10, wherein the pillar hole is formed after a

formation of the first sub-channel hole and a formation of the second sub-channel hole .

13. (Withdrawn) The method of claim 9, wherein the first material is different from the

second material and is formed by a different deposition operation than the second material.

14.  (Withdrawn) The method of claim 13, wherein the first material comprises at least
one of an insulating material and a pillar-support material surrounded by the insulating material;
and the second material comprises at least one of a charge trapping film, a semiconductor channel

film, and a dielectric core.

15.  (Withdrawn) The method of claim 8, wherein forming the semiconductor channel
comprises:

forming a first semiconductor sub-channel in the first dielectric stack;

forming a connection layer over the first semiconductor sub-channel, wherein the
connection layer comprises a doped semiconductor material; and

forming a second dielectric stack and a second semiconductor sub-channel in the second
dielectric stack, wherein the second semiconductor sub-channel aligns with and adjoins the first
semiconductor sub-channel to form a semiconductor channel extending through the plurality of

dielectric stacks and into the substrate.

16.  (Withdrawn) The method of claim 15, wherein:

the first material is same as the second material and are formed by same fabrication
operations; and

the same fabrication operations comprises depositing at least one of a charge trapping film, a

semiconductor channel film, and a dielectric core into the channel hole and the pillar hole.
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17. (Withdrawn) A method for forming a memory device, comprising:

depositing a plurality of dielectric stacks over one another over a substrate to form a
multiple-dielectric-stack structure, wherein each one of the plurality of dielectric stacks comprises a
plurality of first material layer and second material layer alternatingly arranged along a direction
perpendicular to a top surface of the substrate;

forming a first semiconductor sub-channel in a first dielectric stack of the plurality of
dielectric stacks;

forming a second dielectric stack of the plurality of dielectric stacks over the first dielectric
stack;

forming a second semiconductor sub-channel in the second dielectric stack, wherein the
second semiconductor sub-channel aligns with the first semiconductor sub-channel along the
direction perpendicular to the top surface of the substrate; and

patterning the multiple-dielectric-stack structure to form a multiple-stack staircase structure.

18. (Withdrawn) The method of claim 17, wherein patterning the multiple-dielectric-

stack structure comprises a single staircase-forming patterning process.

19.  (Withdrawn) The method of claim 18, wherein the staircase-forming patterning
process comprises:

forming a photoresist layer over the multiple-dielectric-stack structure;

trimming the photoresist layer along a first direction parallel to a top surface of the substrate;
and

etching the multiple-dielectric-stack structure, using the trimmed photoresist layer as an etch

mask to form a staircase.
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20.  (Withdrawn) The method of claim 19, wherein forming the first semiconductor sub-
channel and the second semiconductor sub-channel comprise:

forming a first sub-channel hole in the first dielectric stack and a second sub-channel hole in
the second dielectric stack; and

filling the first sub-channel hole and the second sub-channel hole each with channel-forming
layers, wherein the channel-forming layers comprise at least one of a charge trapping film, a

semiconductor channel film, and a dielectric core.
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Remarks
Reconsideration of this Application is respectfully requested.

Claims 1-20 are pending in the application. Claims 7-20 were previously withdrawn from
consideration. Claims 3 and 6 are amended to correct grammatical typos. These changes are

believed to introduce no new matter, and their entry is respectfully requested.

Based on the amendments and the following remarks, Applicant respectfully requests that

the Examiner reconsider all outstanding rejections and that they be withdrawn.

Rejections under 35 U.S.C. § 102

Claims 1-6 are rejected under 35 U.S.C. § 102(a)(1) as allegedly being anticipated by U.S.
Patent Application Publication No. 2010/0133599 A1l to Chae ef al. (“Chae”). Applicant now

respectfully traverses these rejections.

Independent claim 1 recites at least the following features that distinguish over Chae:

a semiconductor channel extending through the multiple-
stack staircase structure, wherein the semiconductor channel
comprises unaligned sidewall surfaces,

(Emphases added.)

Applicant respectfully submits that, the Office Action fails to exam the claim limitation by
considering all words in the claim. MPEP § 2143.03 states:

“All words in a claim must be considered in judging the
patentability of that claim against the prior art.” In re Wilson, 424
F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1970).

Examiners must consider all claim limitations when
determining patentability of an invention over the prior art. In re
Gulack, 703 F.2d 1381, 1385, 217 USPQ 401, 403-04 (Fed. Cir.
1983). The subject matter of a properly construed claim is defined by
the terms that limit the scope of the claim when given their broadest
reasonable interpretation. See MPEP § 2111 et seq. It is this subject
matter that must be examined.
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In rejecting claim 1, the Office Action fails to map any disclosure from Chae to the above

distinguishing features:

1. A rnemory device comprising: o substrate; a multiple-stack stafrease structure comprising a
niuyrality of staircase structures stacked over the substrate, wherein eachof the plurality of staircase
structures comorises a phurslity of conductor lavers 1227142, wherain each of the plurality of conductor

lavers b iocated batween two insulating lavers 118/115, a filling structure surrounding the multinle-

stack statrease structure 180; a semiconductor channe! extending through the multiple-stack staircase

structure, wherein the semiconductor channe! comprises unaligred sidewail surfaces; and a supporting

aiflar extending through at ieast one of the muiltiple -stack staircase structure and the filling struchure,

wheradn the supporting pillar 130; Fig. 13G; comprises aligned sidewall surfaces {1348-13G; {0035}
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Totally contrary to the distinguishing features as recited in original claim 1, the
semiconductor channel 172/174 of Chae has smooth and straight sidewall surfaces, as clearly shown
in Fig. 13G of Chae that is reproduced in page 3 of the Office Action. Nowhere does Chae discloses
or suggests the smooth and straight sidewall surfaces of semiconductor channel 172/174 could be
modified to “unaligned sidewall surfaces,” as required by claim 1. Thus, Chae fails to disclose at

least the distinguishing features of claim 1.

Accordingly, independent claim 1 is allowable over Chae. Dependent claims 2-5, each of
which depends from independent claim 1, are also allowable for at least depending from

an allowable base claim, and for their respective distinguishing features.

Based on at least the reasons discussed above, reconsideration and withdrawal of the

rejections under 35 U.S.C. § 102 are respectfully requested.
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Conclusion

All of the stated grounds of rejections have been properly traversed, accommodated, or
rendered moot. Applicant therefore respectfully requests that the Examiner reconsider all presently
outstanding rejections and that they be withdrawn. Applicant believes that a full and complete reply
has been made to the outstanding Office Action and, as such, the present application is in condition
for allowance. If the Examiner believes, for any reason, that personal communication will expedite

prosecution of this application, the Examiner is invited to telephone the undersigned at the number

provided.

Prompt and favorable consideration of this Amendment and Reply is respectfully requested.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Donald J. Featherstone/

Donald J. Featherstone

Attorney for Applicant

Registration No. 33,876

Date:  4/2/2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

14813429.1
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for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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) » 16/126,919 LIU et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
SEAHVOSH J NIKMANESH 2812 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 4/2/2020.
[0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-6 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAll b) (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. J Other -

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/Seahvosh Nikmanesh/
Primary Examiner, Art Unit 2812

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200622
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DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.
1. This is in response to the remarks dated 4/2/2020.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes and/or additions
be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure
consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

The application has been amended as follows:

a. Cancel claims 7-20.
Allowable Subject Matter
2. Claims 1-6 are allowed.
3. The following is an examiner’s statement of reasons for allowance:
a. Regarding claim 1, the prior art of the record does not anticipate or make obvious the

applicant’s semiconductor device including all the limitations as follows:
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Additionally the remarks dated 4/2/2020 highlight the difference between the instant

application and the previous rejection. i.e.

¥ AT & > olareve §OV
ay rospared by olwim

@

ciatan, and Ror their rexpes

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to SEAHVOSH J NIKMANESH whose telephone number is (571)270-1805. The
examiner can normally be reached on M-F IFP.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Charles Garber can be reached on 5712722194. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained
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Art Unit: 2812

from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/Seahvosh Nikmanesh/
Primary Examiner, Art Unit 2812
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DONALD J. FEATHERSTONE
DIRECTOR

(202) 772-8629
DONF@STERNEKESSLER.COM

< Sterne Kessler

STERNE KESSLER GOLDATEIN & FOX

September 30, 2020

Commissioner for Patents Confirmation No. 4582
PO Box 1450 Mail Stop Issue Fee
Alexandria, VA 22313-1450

Re:  Allowed U.S. Utility Patent Application
Appl. No. 16/126,919; Filed: September 10, 2018
For: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE
AND FABRICATION METHOD THEREOF
Inventors: LIU et al.
Our Ref: 4123.0350001

Commissioner:

In response to the Notice of Allowance and Fee(s) Due dated July 1, 2020, the following
documents are transmitted for appropriate action by the U.S. Patent and Trademark Office:

1. Online Credit Card Payment Authorization for $1,000.00 to cover:
$1,000.00 - Issue Fee;

2. Comments on Statement of Reasons for Allowance; and
3. Issue Fee Transmittal (Form PTOL-85).

The above-listed documents are filed electronically via EFS-Web.

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.

/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876
DJF/W-S/mm
Enclosures

15475252 _1.docx

Stornn, Kosshey Qoldstely & Pt BLES T 00 Nowe Vork Svomie, KW | Waahigghe, RO 3aas

L
P IORITLRASAE | FIOLITLINEE | domkosshecom
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: LIU et al. Confirmation No.: 4582

Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.

Application No.: 16/126,919 Examiner: NIKMANESH, Seahvosh J.
Filing Date: September 10, 2018 Atty. Docket: 4123.0350001

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND
FABRICATION METHOD THEREOF

Comments on Statement of Reasons for Allowance

Commissioner for Patents Mail Stop: Issue Fee
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:
Applicant thanks the Examiner for indicating the allowability of claims 1-6 in the Notice of
Allowance dated July 1, 2020.

Comments on Statement of Reasons for Allowance

Applicant notes the Examiner’s Statement of Reasons for Allowance presented on pages 2-3
of the Notice of Allowance. Applicant reserves the right to demonstrate claims 1-6 are allowable
over the art made of record for further reasons related to any of their recited features. Applicant
further contends that reservation of this right does not give rise to any implication regarding
whether the Applicant agrees with or acquiesces in the reasoning provided by the Examiner.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.

/Donald J. Featherstone/

Donald J. Featherstone
Attorney for Applicant
Registration No. 33,876

Date: 9/30/2020

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600 15618384.1
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-We
By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used tor ransmitting t
further ¢ ce including the Patent, advance orders and notlfh ation \,f mai

below or directed otherwise in B ock 1, by {a) specifying a new correspondence addres

ice f{,eb WIH bc mailed Lo tnf* curr
and/or (b} indicating a s:,mmie "F

'responder- e ad =r
I ADDRESS" for mai

) Trammntal Th}s cemt
papers. Fach additional paper. &
have its own certificate of mailing or &

be used for any other accompanying
assignment or formal drawing, must
RSMESSION.

NT CORRESPONDENCE ADDRIESS (Note: Use Block 1 for any change of address)

2611t 7590 G700 20620
STFRNE, KESSL }R (}01 DSTEIN & FOX PLLC. I hereby certify th bem;r deposnm with the United
s ) o ' SL Postal Serv { *sﬁ le.Sb mail in an envelope
100 NEW YORK AVENLE, N.W. addressed o the M transmitted to
VV’ABHH\G'ION DC LOOOS the USPTO via EFS-Web or by m ﬂ,mh 10 7]) 7 / 3-’385 on t'nr. iare below,
) {Typed or printed name)
(Signature)
(Date)
E APPLICATION NO. i FILING DATE E FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. E CONFIRMATION NO. i
16/126,919 09/10/2018 Jun LIU 4123.0350001 4582
TITLE OF INVENTION: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION METHOD THEREQF
E APPLN. TYPE I ENTITY STATUS i 1GSUE FEE DUE E PUBLICATION FFE DUE ] PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE i
nonprovisional UNDISCOUNTED $1000 $0.00 S0.06 $1600 10/01/2020
E EXAMINER i ART UNIT E CLASS-SURCLASS ]
NIKMANESH, SEAEVOSH I 2812 257-324000
I. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

CFR 1.363). (1) The names of up to 3 registered patent attorneys

1 Sterne, Kessler, Goldstein

Oy o - or agents OR. alternatively.

Adj{i:any\i:)nf ;T("-r)ca/i%ﬂdﬂp\‘c;;i(}i;;us {or Change of Correspondence (2) The name of a single fim (having as a member a & Fox P.LL.C.
e ‘ :d attorney or agent) and the names of u 2

T3 e . e e red patent attorneys or agents. If no name is

ek "Fee Address” indication (or "Fee Address” Indication form PTO/ d, no name will be printed. ~

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3

Numaber is required.
3. ASSIGNEE NAME AND RESIDENCE DATA TC BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee 18 identified below, the document must have been previously
recorded, or filed for recordation. as set forth in 37 CFR 3.11 and 37 CFR 3.8i(a). Compiletion of this form is NOT a substitute for filing an assignment.

(A} NAME OF ASSIGNEE (B} RESIDENCE: (CITY and STATE OR COUNTRY)
Yangtze Memory Technologies Co., Lid. Wuhan, Hubei, CHINA

- i
Please check the appropri si d on the patent) : + ok Tndlividuat Kh Corporation or other private group cotity .4 Government

ory or categories {will not be prin

2nee <3

4a. Fees submitted: Khrosue Fee Lk Publication Fee (if required) [JAdvance Grder - # of Copies

4b. Method of Payment: (Please first reapply any previously paid fee shown above}
J iy Y P Al 4

& Electronic Payment via EFS-Web . Enclosed check L& Nop-etectronic payment by credit card {Attach form PTO-2038)

5. Change in Entity Status (from status indicated above)

4 Applicant certifying micro entity status. See 37 CFR 1.29

ition of Micro Entity Status (see forms PTO/SB/15A and 15B), 1\3\1“
fm cro en{itv mount wit! not be acce t the risk of application abandow .
wpplication was previeusly under micro en ¢ this box will be take
notification of loss of entitlement (o micro umty smus

hecking this box will be taken to be a notification of loss of entitlement.to small or micro
atus, a5 applicable.

i Applicant asserting small entity status. See 37 CFR 1.27

[ ] Applicant changing to regular undiscounted {ee status. Zmit\/
Lity

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR i 4 for signature requirements and certifications.

Authorized Signature /Donald J. Featherstone/ e 3072020

Typed or printed name Donald J. Featherstons Registration No. 33;876

Page20of 3
PTOL-85 Part B (08-18) Approved for use through 03/31/72020 OMB 0651-0033 .S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 16126919

Filing Date: 10-Sep-2018

Title of Invention:

MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION

METHOD THEREOF
First Named Inventor/Applicant Name: Jun LIV
Filer: Donald J. Featherstone/Michael Monteiro
Attorney Docket Number: 4123.0350001
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount SulLJ’-S'I'g(t;)I in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 40721779
Application Number: 16126919
International Application Number:
Confirmation Number: 4582
Title of Invention: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION
: METHOD THEREOF
First Named Inventor/Applicant Name: Jun LIV
Customer Number: 26111
Filer: Donald J. Featherstone/Michael Monteiro
Filer Authorized By: Donald J. Featherstone
Attorney Docket Number: 4123.0350001
Receipt Date: 30-SEP-2020
Filing Date: 10-SEP-2018
Time Stamp: 17:32:54
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number E20209TH33553663
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document s . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y V Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
2014588
1 2020-09-30-Issue-Fee- yes 3
Bundle-4123-0350001.PDF
6400d2bfb64764978f218e07163c24f4fe33
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Post Allowance Communication - Incoming 2 2
Issue Fee Payment (PTO-85B) 3 3
Warnings:
Information:
30439
2 Fee Worksheet (SB06) fee-info.pdf no 2
b1e773b097acdfb9ecd02b7908b7450372
Warnings:
Information:
Total Files Size (in bytes){ 2045027
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/126,919 11/10/2020 10833097 4123.0350001 4582
26111 7590 10/21/2020

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Jun LIU, Wuhan, CHINA;
Yangtze Memory Technologies Co., Ltd., Wuhan, CHINA
Zongliang Huo, Wuhan, CHINA;
Li Hong Xiao, Wuhan, CHINA;
Zhenyu Lu, Wuhan, CHINA;
Qian Tao, Wuhan, CHINA;
Yushi Hu, Wuhan, CHINA;
Sizhe Li, Wuhan, CHINA;

Zhao Hui Tang, Wuhan, CHINA;
Yu Ting Zhou, Wuhan, CHINA;
Zhaosong Li, Wuhan, CHINA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Boc Code: QPIDS.REQ
Document Description: QuickPath information Disclosure Statement
FTO/SR/08 (02-18)

CERTIFICATION AND REQUEST FOR CONSIDERATION OF AN INFORMATION DISCLOSURE
STATEMENT FILED AFTER PAYMENT OF THE ISSUE FEE UNDER THE QPIDS PROGRAM

Non-Provisional Application Number Filing Date:
16/126,918 September 10, 2018

First Named inventor Title of invention:
u n L ! U MULTPLE-STACK THREE-DIMENZIONAL MEMORY DEVICE AND FARRICATION METHOD THER)

THE UNDERSIGNED HERERY CERTIFIES AND REQUESTS THE FOLLOWING FOR THE ABOVE-
IDENTIFIED APPLICATION,

1. Consideration is requestied of the information disclosure siatement (IDS) submitied herewith, which is
being filed after payment ofthe issue fee.

2. Check the box next {o the appropriate selection:

Each item of information contained in the IDS was first cited in any communication from a foreign
patent ofice in a counterpart foreign application not more than three months priorio the filing ofthe DS,
See 37 CFR 1.97()(1).

OR

No item of information contained in the IDS was cited in a communication from a foreign patent office
in a counterpart foreign application, and, to the knowledge of the person signing the certification after
making reasonable inquiry, no item of information contained in the IDS was known to any indiMdual
designated in 37 CFR 1.56(c) more than three months prior to the filing ofthe IDS. See 37 CFR
1.87(e){2).

OR

See attached certificgtion statement in compliance with 37 CFR 1.87(e).

Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No. 19-0036

A Petition to Withdraw from Issue After Payment ofthe Issue Fee (37 CFR 1.313(¢c){2)), including the
petition fee set forth in 37 CFR 1.17(h), is submitied herewith as a Web-base d ePetition.

WARNING: Do not submit the petition as a follow-on paper via EF S-Web. Submi the petition as a Web-
based ePetition by signing on to EFS-Web as a registered user, selecting the radio button next io
“Existing application/patent,” and then selecting the radio button nextio “ePetition (for automatic
processing and immediate grant, if all petitions requirements are met).” Failure to use the Web-based
ePetition interface will resull in automatic entry ofthe RCE.

5. Arequest for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(e)
are submitted herewith,

6. The RCE will be treated as a “conditional” RCE. In the event the examiner determines that any item of
information contained in the IDS necessitates the reopening of prosecution in the application, the
undersigned understands that (i) the RCE will be processed and ireated as an RCE under 37 CFR 1.114
and therefore (i) the 1DS fee under 37 CFR 1.17{p) will be returned in accordance with
37 CFR 1.97(1){4). Inthe event that no item of information in the 1DS necessitates reopening prosecution,
the undersigned understands that the RCE will not be processed and the RCE fee under 37 CFR 1.17(e)
will be retumed.

7. This certification and request is being filed as a Web-based ePetition and is not accompanied by an
amendment to the application. Inclusion of an amendment will resull in automatic entry of the RCE.

signatre/VVENChONG Shu/ ate 117212020

Practitioner

Name Weﬁchcﬂg Shm eqgistration Number?3999

{Print/Typed} (if applicable)

Note: Signatures of all the inventors orassignees of record of the entire inferest ortheirrepresentative(s} are requiredin accordance with
37 CFR 1.33 and 11.18. Please see 37 CFR 1.4{d} for the form of the signature. If necessary, submit rultiple forms for nore than one
signature, see below.™

*Total of 1 forms are submitted.

If you need assistarice in conpieting the form call 1-800-FTO-9189 and selectoption 2.

Micron Ex. 1002, p. 886
Micron v. YMTC
IPR2024-00790



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: LIU ez al. Confirmation No.: 4582

Applicant: Yangtze Memory Technologies Art Unit: 2812

Co., Ltd.

Application No.: 16/126,919 Examiner: NIKMANESH, Seahvosh J.
Filing Date: September 10, 2018 Atty. Docket: 4123.0350001

Title: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND
FABRICATION METHOD THEREOF

Second Supplemental Information Disclosure Statement
Mail Stop 313(c)
Commissioner for Patents

PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Listed on accompanying IDS Forms PTO/SB/08a equivalent and PTO/SB/08b equivalent
are documents that may be considered material to the patentability of this application as defined in
37 C.F.R. §1.56, and in compliance with the duty of disclosure requirements of 37 C.F.R. §§ 1.97
and 1.98.

Applicant has listed publication dates on the attached IDS Forms based on information
presently available to the undersigned. However, the listed publication dates should not be
construed as an admission that the information was actually published on the date indicated.

Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,

and/or to prove that this information may not be enabling for the teachings purportedly offered.
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-2- LIU et al.
Application No. 16/126,919

This statement should not be construed as a representation that a search has been made, or
that information more material to the examination of the present patent application does not exist.
The Examiner is specifically requested not to rely solely on the material submitted herewith.

The required fee is provided through authorization to deduct the amount of $260.00 from
deposit account No. 19-0036 in payment of the fee under 37 C.F.R. § 1.17(p). I hereby certify that
each item of information contained in this Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this Information Disclosure Statement. 37 C.FR. § 1.97(e)(1).

A concise explanation of the relevance of the non-English language document(s) appears
below in accordance with 37 C.F.R. § 1.98(a)(3).

Document FP1 (CN 107579069 A) appears to describe a “three-dimensional flash memory

and manufacture method thereof,” as noted in the attached English-language translation of

the abstract.

Document NPL1 (Official Action for Chinese Application 202010428927.0) shows an

Official Action for Chinese Application 202010428927.0), which is a counterpart

application to the instant U.S. Patent Application (U.S. Appln. No. 16/126,919).

Copies of documents FP1 and NPL1 are submitted.

Atty. Dkt. No. 4123.0350001

Micron Ex. 1002, p. 888
Micron v. YMTC
IPR2024-00790



-3- LIU et al.
Application No. 16/126,919

It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS

Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency, or

credit any overpayment, to our Deposit Account No. 19-0036.

Date:  November 2, 2020

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934

(202) 371-2600
15801553 1.docx

15801845.1

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Wenchong Shu/
Wenchong Shu

Agent for Applicant
Registration No. 73,999

Atty. Dkt. No. 4123.0350001
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PTO/SB/08a (07-0¢)

Approved for use through 11/30/2020. OMRB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the F‘gpemvork Reduction Act of 1995, no persons are requ_gared to respond o a collection of information unless it contains a valid CMEB control number.

Complete if Known
Substitute for form 1449/PTO P
Application Number 16/126,919
INFORMATION DISCLOSURE il s Soplember 10, 2018
First Narned Inventor Jun LY
STATEMENT BY APPLICANT A Ui 2812
{Use as many sheets as necessary) Examiner Name NIKMANESH, SEAHVOSH J
R aheot 1 lCof 1 Attorney Docket Number {4123 5350001
U. 8. PATENT DOCUMENTS
Cite Document Number Publication Date Name of Patentee or Pages, Columns es, Where
No.! MM-DD-YYYY Applicant of Cited Document Relevant Fassages or Relevant
Number-Kind Code? (Fmwn) Figures Appear
US-
Us-
Us-
us-
Us-
Us-
Us-
us-
Us-
Us-
Us-
us-
Us-
LUs-
LS~
Us.
Us-
Us-
LS~
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Documnent Publication Name of Patentee or Pages, Columns, Lines,
Initials” No.! Date Applicant of Cited Document Where Relevant Passages R
MM-DD-YYYY Cr Relevant Figures Appear | T°
Country Code® Number ¥ Kind Code® (7 krnown)
FP1 |CN 107579068 A 01-12-2018 {YANGTZE MEMORY TECH CO LT ¥
Examiner Date
Signature Considerad
) TERAMINER. Irtial If reference considerad, whether or not citation is in conformance with MEED 806, Draw ine through citation If not in conformance and not

 formn with next communication to applicant. ' Applicant's unigue citation designation number (optional). “See Kinds Codes of
USPTC Patent Documenis at or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPQ Standard ST.3). * For
Japanese patent documents, the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by
the appropriate symbeols as indicated on the document under WIPQ Standard 87.16 if possibie. ﬁApp!icam is to piace a check mark here if English language
Transistion is attached.
This collection of information is required by 37 CFR 1.87 and 1.88. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 87 CFR 1.14. This collection is estimated to fake 2 hours to complete,
including gathering, preparing, and submitting the compieted application form to the USPTO. Time will vary depending upon the individual case. Any commenis
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SERD FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 14586, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTC-9189 (1-800-786-9189} and seiect option 2.

considered. Include copy of

i8]
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PTO/SB/08D (07-09)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, nio persons are required to respond to a colfection of information unless it contains a valid CMB control number.
Complete if Known

Substitute for form 1449/PTO

Application Number 16/126 019
INFORMATION DISCLOSURE | Filing Date September 10, 2018
STATEMENT BY APPLICANT | First Named tnventor | 01 15
Art Unit 2819
{Use as many sheets 3s necessary} -
Examiner Name NIKMANESH, SEAHVOSH J
Sheel {4 of 11 Attorney Docket Nurnber 4123.0350001 j
NON PATENT LITERATURE DOCUMENTS
Examiner Citg inciude name of the author (in CAPITAL LETTERS), title of the article (when appropriaie), fitle of
initials™ No.’ the item (book, magazine, journal, serial, symposium, catalog, elc}, date, page(s), volume-issue T2
number(s), publisher, city and/or country where published.
Chinese Application No. 2020184289270, Office Action mailed October 19, 2020; 11 pages.
MNPL1
EREITEEA]
e
+Soeopcenceoconoct
Examiner Date
Signature Considered
*EXAMINER: Initial if reference considered, whether or niot citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considerad. Include copy of this form with next comir ation to applicant.
1 Applicant’s unique citation designation number {optionat). 2 Applicant is to piace a check mark here if English language Translation is attached.
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PTG/SB/140
Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce
Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF
THE ISSUE FEE UNDER 37 CFR 1.313(c)
Application Number 16126919
Filing Date 10-Sep-2018
First Named Inventor Jun LIV
Art Unit 2812
Examiner Name SEAHVOSH NIKMANESH
Attorney Docket Number 4123.0350001
Title MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION METHOD
THEREQOF

An application may be withdrawn from issue for further action upon petition by the applicant. To request that the Office
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § 1.17(h} and a
showing of good and sufficient reasons why withdrawal of the application from issue is necessary.

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313(c).

A grantable petition requires the following items:

{1} Petition fee; and

{2} One of the following reasons:

{a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or
claims to be patentable;

{b) Consideration of a request for continued examination in compliance with § 1.114 (for a utility or plant application only}; or
{c) Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a
CPA under 37 CFR 1.53(d).

Petition Fee

(O Small Entity

(O Micro Entity

(® Regular Undiscounted

Reason for withdrawal from issue
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(O One or more claims are unpatentable

@ Consideration of a request for continued examination (RCE) {List of Required Documents and Fees)

O Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must
have power of attorney pursuant to 37 CFR 1.32(b)}.

RCE request,submission, and fee.

| certify, in accordance with 37 CFR 1.4(d)(4) that :
[] TheRCE request ,submission, and fee have already been filed in the above-identified application on

Are attached.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney
in this application.

(O An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity.

(O Asole inventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajoint inventor; all of whom are signing this e-petition

Signature /Wenchong Shu/
Name Wenchong Shu
Registration Number 73999
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Micron v. YMTC
IPR2024-00790



Electronic Patent Application Fee Transmittal

Application Number:

16126919

Filing Date:

10-Sep-2018

Title of Invention:

MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION

METHOD THEREOF

First Named Inventor/Applicant Name:

Jun LU

Filer: Wenchong Shu/Jon Baitlon
Attorney Docket Number: 4123.0350001
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in

Basic Filing:

PETITION FEE- 37 CFR 1.17(H) (GROUP IlI) 1464 1 140 140

RCE- 1ST REQUEST 1801 1 1360 1360

Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sul:’-s'l'g(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1500
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UNITED STATES PATENT AND TRADEMARK OFFICE

Decision Date: November 2, 2020

In re Application of :

Jun LIU
Application No: 16126919
Filed : 10-Sep-2018

Attorney DocketNo: 4123.0350001

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

DECISION ON PETITION
UNDER CFR 1.313(c)(2)

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed November 2, 2020, to withdraw the above-identified

application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for

continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

This application file is being referred to Technology Center AU 2812 for processing of the request for continuing examination

under 37 CFR1.114.

Office of Petitions

Micron Ex. 1002, p. 919
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Electronic Acknowledgement Receipt

EFS ID: 41010975
Application Number: 16126919
International Application Number:
Confirmation Number: 4582
Title of Invention: MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE AND FABRICATION
: METHOD THEREOF
First Named Inventor/Applicant Name: Jun LIV
Customer Number: 26111
Filer: Wenchong Shu/Jon Baitlon
Filer Authorized By: Wenchong Shu
Attorney Docket Number: 4123.0350001
Receipt Date: 02-NOV-2020
Filing Date: 10-SEP-2018
Time Stamp: 16:43:06
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1500
RAM confirmation Number E2020A2G43027079
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document e . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
277504
sIDS2-Cover-
1 Transmittal Letter no 2
Letter_4557_0350001 pdf 7d899971c2735¢67155d570a039069aa2f9)
965
Warnings:
Information:
1349949
Request for Continued Examination sIDS2-RCE-Form-4123-0350001
2 RCE) df no 3
( p c5a2566cb0c0c3490f986e3ae97573cf9bbf|
0835
Warnings:
Information:
169498
3 Quick Path Igtfotrmatlotn Disclosure sIDS2-5B09-4123-0350001 pdf no 1
atemen 9887b6ed303844cce7 1bcI8cec8h1946e61
615e6
Warnings:
Information:
120002
4 Transmittal Letter sIDSZ—PIeadmga?23-0350001. no 3
p 4ba3e8adebedf0787cae3c44db9d5cf4 7631
Warnings:
Information:
149490
5 Information DF|sc|osuSr§058tatement (IDS) sIDS2-SB08a-4123-0350001.pdf no 1
orm ( ) 044aaaB96a9ff85d64577fbas0e1089b4065)
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
193924
6 Information DF'SC'OS(“SrSOSét)ateme”t D) 1ps2-5B08b-4123-0350001.pdlf no 1
orm 4240cc16c87f2f7dfSe2192f5442d6623ab8|
e02
Warnings:

Micron Ex. 1002, p. 921

Micron v. YMTC
IPR2024-00790



Information:

This is not an USPTO supplied IDS fillable form

751474

7 Foreign Reference FP1_CN107579069A.pdf no 23

91227765953 ce8a7fbd497ef36fb 10099478

Warnings:

Information:

215431

8 Non Patent Literature NPL1_CNOA.pdf no 11

4ce300b08e2177819193b25a7ceca6038b6|
aa7d4

Warnings:

Information:

31634

9 Petition automatically granted by EFS petition-request.pdf no 2

4e499ce6alfed289a643cch58288846815¢
See6f

Warnings:

Information:

32350

10 Fee Worksheet (SB06) fee-info.pdf no 2

8e260068f545d759ddd6as528b5faeb75cf97]
6d72

Warnings:

Information:

Total Files Size (in bytes)4 3291256

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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< Sterne Kessler

TERNE KESSLER GOLDSTEIN & FOK
WENCHONG SHU

PATENT AGENT
(202) 772-8656
WSHU@STERNEKESSLER.COM

November 2, 2020

Commissioner for Patents Confirmation No. 4582
PO Box 1450 Art Unit 2812
Alexandria, VA 22313-1450 Attn: Mail Stop 313(c)

Re:  U.S. Utility Patent Application
Application No. 16/126,919; Filing Date: September 10, 2018
For:  MULTIPLE-STACK THREE-DIMENSIONAL MEMORY DEVICE

AND FABRICATION METHOD THEREOF
Inventors: LIU et al.
Our Ref: 4123.0350001
Commissioner:

Transmitted herewith for appropriate action are the following documents:

1. Online Credit Card Payment Authorization in the amount of $1,760.00 to cover:
$260.00 Information Disclosure Statement Fee, under 37 C.P.R.§ 1.17(p);

$140.00 Petition to Withdraw from Issue after Payment of the Issue Fee,
under 37 CF. R. § 1.313(¢)(2); and

$1,360.00 Request for Continued Examination Fee, under 37 CPR. §
1.17(e).

2. Request for Continued Examination (RCE) Transmittal (PTO/SB/30);,

3. ePetition to Withdraw an Application from Issue After Payment of the Issue Fee
under 37 C.F.R. 1.313(c)(2);

4. Quickpath Information Disclosure Statement (QPIDS) Transmittal (PTO/SB/09);
5. Second Supplemental Information Disclosure Statement;

6. Form PTO/SB/08a (1 sheet) listing 1 document (FP1);

7. Form PTO/SB/08b (1 sheet) listing 1 document (NPL1); and

8. Copies of cited documents (FP1 and NPL1).

Stornn, Kosshey Qoldstely & Pt BLES T 00 Nowe Vork Svomie, KW | Waahigghe, RO 3aas

$ L
P IORITLRASAE | FIOLITLINEE | domkosshecom
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Commissioner for Patents
November 2, 2020
Page 2

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.
/Wenchong Shu/

Wenchong Shu
Agent for Applicant
Registration No. 73,999
W-S/jcb
Enclosures 15801577 _1.docx

Stornn, Kosshey Qoldstely & Pt BLES T 00 Nowe Vork Svomie, KW | Waahigghe, RO 3aas
P IORITLRASAE | FIOLITLINEE | domkosshecom
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Oficr of the Chigf Financial Qffieey

Document Code WREE
Usar (75320

Sale Accounting Dater11/03/2020

Effective Date
11/02/2020

Sale ltem Reference Number
16126919

Amount Paid
$260.00

Fee Code Fee Code Description
SUBMISSION- INFORMATION
DISCLOSURE STMT

Document Number
12020A3027412648 1806

United States Patent and Trademark Office

Payment Method
Deposit Account
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

16/126,919 09/10/2018 Jun LIU 4123.0350001 4582
26111 7590 11/12/2020 | X ANINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. NIKMANESH, SEAHVOSH J
WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER |

2312
| NOTIFICATION DATE | DELIVERY MODE |
11/12/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
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* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
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Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).
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3.0J Examiner's Comment Regarding Requirement for Deposit 7. J Other -

of Biological Material
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The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
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