220 PR > e 30w 2n B 35k S8 R

e S ¢
® 7 | — A4
S ﬂ,// [2 3 2 J c4 .
*‘fr“.~ NN e Y S 306036 3060‘36

(A L5 KB i)

E% g 8t m &

|
I.
|
{
en || REEERGPEBREEETES) i
*~%ﬁ,€ﬁ |
* X i
|
B 2| |
- |
» |
T ~ f
_wn, ch 3 5 |
B4 ‘ |
: ] « |
BRI 55 B 4 4 B |
|
3T
|
|
|
# % I
(24)) pamFROERAR -
#
B # :
o 3 B
= dHA | B {i
(PP it T TS = B |
|
K& A |
® 2 W |
|
| |

AR R A @A T BB R (CNS) ALK (210X29720 % )




306036 A7

B7

Ao~ A (1)

D P RO = B HOm IR IR S WS

ABPEARN EAFESSNSHBILBETH
( Semiconductor Memory Device ) » HFFI 2B RN —H&
B EEFE B ENEC {2 ( Dynamic Random Access Memory;
DRAM ) #y— 2B T ( Memory Cell ) & > K& —
£ E 5L % ( Transfer Transistor ) F1— % ( tree-type ) fif
FEAH -

#1HEE— DRAM T — L RETCER ~EHE -
mMEfFs —HERETEH—ERBRERE TN —RFE
AR CHK BEELB THHEBRFRERE —HWEWAIT
BMBL KB EEIMEEAF CH—FEEEMO6 ( storage
electrode ) > MRIEAEES —HENFITHR WL - @#F
BEAHECH—THEEM 8 ( opposed electrode ) R & £ 2 —
EHEERBRFE MAEMEEG o MAEANER S ZHAIRE—N
BiERE 7 -

K DRAMKWEEEARES R IM ( mega=H & ) L
TR REBERMEY > FESMAEZHENERS
KER A ZENFHEIEARS ( planar type
capacitor ) - —FHAEBEBABRHHASTIREEN —HE
AREOBEBERFEEEN  REAESCERMNSEROESEX -
EEEELY DRAM I KRN AM TN REFERESE
FEMNAECHNEASFRED - B0 AT A HE B A
( stacked type ) BRHEERE ( trench type ) EA# °

BN SH AU A SR IL K M B R S B S A A W DUEERC
BEITHMRTEE-FSHIOBERT  IEERFHE X1
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4o~ BEASEER (2 )

EAE - AWK ERECHEEAESENEENL
> BIANE B 64M i ;L A B K DRAM > HFK = K M E
AERmBETHHEA -

fpkc B —ZFMAMBENER (fintype ) HBER
%o EANBEARHMHBAKMTZ%E Ema F AN X
“3-Dimensional Stacked Capacitor Cell for 16M and 64M
DRAMs”, International Electron Devices Meeting, pp. 592-
595,Dec. 1988 - SERIHBEABK T EREHEBNNERE
FHEBELRE  THR—KFERER  DIEEBNE
R RMEE - DRAM AURE A HE /B A4 R MHB X B EF| W
DAZEH 5,071,783 5% ~ &8 5,126,810 5% ~ 58 5,196,365 5% -
DL B 28 5,206,787 5% -

S-SR cEZMNAMBAENRR ( cylindrical
type ) HBEARR - HEHEBEASRCHBEWTZ2SE
Wakamiya & A Y & 3 “Novel Stacked Capacitor Cell for 64-
Mb DRAM?”, 1989 Symposium on VLSI Technology Digest of
Technical Papers, pp. 69-70 - F A BE RS F B E HE M
MNBEERE MR —EEERGEHE  IEEINEENE
E T - DRAMKHEHEBEAFNHEREEENTUZS
5 5,077,688 5F o

FEEEEEWAEIEN > DRAM ZEETHRTHE
BN MAERBEFRY  ZIWETCRTHED > EFE
AHRNVEAEHLERD -BEAENKS HEH KN KR AH
Ars| BRI E$E 3R ( soft error ) B &N - KL - SLEHAD
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TEHESHRFTNHEEFEASEBAARENE  FEERM
FEAFBAAENEE R /R T BE M & T E &
EAE-

B AP - FTHEHNRZERBE -ERGEANS
MmeEBLERBTH  HEASEG —8KEE > L8
EAGNREFERIREE -

WRAFHZ — K —BEAEEGERFNTERLEERE
THEE—EE; ~HBEELE PREEZEL  LHEKE
FENEERER DUk —#EFEEFS  EEBRRIEBEL
R EkBNESEE . — L HOZBETFEFSCLE —HY
HREER RAEM EMMAERIGBELENZXE
BAEBEc— L EEHBRKEEBLAERF R LM
W UA—KBEmENGE > AEBEMDE - — BB K
MEHEFEMAEEEMSRREERE LT - 24— HH
RN TEHEBEE O L PREIE - EEEKOTERE
EEEIEMSRY EEERCTRE L - HEFHKEE
B B AR EEEE - MBEMEGRE T BB R kR
GEABKN —HMEER —NEBVPREEG®HIKEE
B BRRORE LB EE - MEMEGR T B EERE
WERELE —EEEBEPRENERL  UBERH#EEER
as By — fH ¥ B Al -

KERAFHN - REFTERY FEERFSELH B K
TNEBRTEEFG F-E9EF U LERNEE
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WEAE B HEMEREEE > HEF - RKWmERAEH
Mgl EgEEsStERE L IEA—EAZMHEE - BL—KE
KEWAE  RRBIARWENEMHE - B _HEEKREERF
FRAUEEBERNTEEFOTS - EEOKNTEERE
TEAE-UELPEE -

KRAZHN S -~ BEFERY EEARNW LEERBR
R oEEEEEESRREERN ERE DK
— A AR IR PR S S - EEAAREN T EE
BEE B A HHNEZIEMRN EEER S TRE
b BREETEM ) DA—8 M RBRER — LA
WS E - EE AR THEERFTEE — AR E 2
EEsREEFNARE -

RKRAFJHNE —RHE —ERFEAROUPERERE
BTHEE-EE —@#RELE PREEEL ITE
FRBMERE DR —H#EFELAG  EEARIERE
MmN EkEBNEEE . — L HPhREEFEEFSEE —HE
HARAEEE RAF-EX > EFEEIEBEELENZR
EREMSsEc— L HEE®REEEXESE — [ LEM
o U—KEmEwGE > REMLEMHH - —HBEEGREY
FREEEEMMEAENSREERB L) - 22— HEK
ROTEEBREED—F—LHEMN—B LMK 5B
—HMEN - REEEIENERN EEER L TRE
b BT A 8 AR5 — K i AT
o EREREEE - EAEGRE EEERE - FIEAM R
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RS EE - B RR 00 R - R B R R
THEEREHWEAEL - — T YEBVRENER L
LA B K 77 O 25 SR 0 — A A

3 W A B T 0y S — R B R R R O T BB
HAE S SRWRABRE - RMBRETEME  UR
— 5 O JE e B R B B S e B 1 O FE b -

RRABHON K8 —BRAFEASWPEBEE
BTAAE -EE —SBELE PREZEL LW
EREANEEE Uk SEEsS  ENSEFEBE
SEORBRNEEE., — L - EPHEEES S aE— BN
SUREEF > B o A R E S 0 K
BAEEE S — L FEESREEEXEE —
80 Dl— A B b 0 KR A A - — MR AR
WEBBEEERBECESSREEE LS - 4 —HH
RO THEBES KB ESHEMERN L BB
TERHEL ERNEROTREBXEE — W LTHE - #
RN E - SRR EER SR L EE
BoEMERN THE SR EEESSN M E
fi- N EBVREESSREER - B RN - 8E
BAERERN TEEREELWERL - — L EEF
WRENER L UBREEES SN —HYEME -
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HEXRBFTEHFNEBSSRTEER > & HEMERK
THEBNW - Rn9ERCEMER EEERN TRMA
oo
KRAZJHNHFE -RFE —HEAFEFASNPIERTE
ETHeEFE—EE —@BRELE  PREEZEL > IR
FERBHESRER DUk —EEFEAS BEUMREIEEE
mENRBENEFEE . — L - HP#EEEFSEE BN
HREERE > BERE—EM ELEEIBBRELBOZE
mAEsE. L EEHRKEEBXER —WLEMH
W = RBALELNHR RXELLEMHE - EL—FHH
RREBEBREEL B LM —F & ME -~ H—
B BoAMBRERIEMNBREER A RE
Fo BB B —AE R EMEREME > 5
SRR -FZAE > B LEMHEREMD - HER
MREBFMEMEAREEETRAIREFTERSN—REE
e —NEEPREEMSREEFNEMSREEER
BHOEXRHEE —EEEEPRENER L UERHEF
EAGN—HYEM -
KERAFHNE - REFRI BB RKEEFY R L
EMMEE - ENEe - HERBREEEIRAE M U
PR E  FHSAREEFUTCR - THBTEEREE
BREMEOZBEENERE 2 — L DIk — LB
TR ERmEHY > HEF U T BEE - B
fREERERERAE st £ L -
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KHRARHN N —REFEHY BB R EERETEE
— THRHEFEMAEINELESBNIRENFEREZ —
B OUR— BT THBEN L RELZMHE > HER
— M EE R EE -  EEEREEERERLE L8
B FE L -

KERAFHNE - REFHEY BB REERAEE —
B TRAEIE - 35— EHEAARKESBREERE 4
REENE ML - 58 T EWE KBS — B 1T 4E fif
o BB R R B EE R -

RBRAFUA c EAFHAME® - R - FOE B 6E E 8
5 TXRBETEBEERE - WEAATHERX > /F3
MERBWT -

B = < BB R

#1EZ—-DRAM TN —ZRBETCER-EH -

B2AFCHERFR—RYEHEE - AUBRBAIFHG—
BELEELRBRIOARE T ECE —BEERY - AR AR
HE—ELEBIRTHECE —REEKEY -

FH3AEIDEFR—RYIERE > FALUEBAIEHEK—
BALERLRB TN ENECE _BEETRE - LR AR
HE— B4 ESBIERTcE —REEKD -

FAAFTACEHRFR— RIS EE > AUBERAFHM —
HPEBX R U E TR CE=REETERA > DR A
HE) P ERBIARB T 2B = REFHE -

BOSAESCEMB—RINHAER > HUAMBAZHY —
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BLPHBERBROIANENECENKERTRRS > UARAHFH
Y — L ERER T B UNRERTBRD -

B O6AE DBEMB—RY G EHE - AUEEARIFHI—
HPERIOBIARNEAECEARERBA - IERASE
B — P ERBERB I CEAREREB -

BITAZ TEERFR RIS EE - HUABEBEERZFH —
ELERBIRBIHNENECEANBRERERY - LREXHE
HY—ELERBER T CE A NRETEKY -

B 8A Z SEEF—RVGIEE - HUAEARFTIHK —
BPUBABOIANE T ECECRERTRRY - LEAH
H—BELEBER IS RERRKY -

B OAF 9B EAEEE > AUBERABHN —E4 H
BERTHEREAEZE N \KREERGS » LEAZHK —
BPEBIBTHIENREERKH -

5 10A £ 10E B —RFIHHEE > AUEBRAFHY
— P EHBERTHRE A FEZCENBEERS - IRAE
RPN —EPEB ARG CENBEEETERY -

B UIAF 11B BRI mE - AABEBEARFHN —&ES
HREABTIGHETECETRERKY > LRAFH
— P EB BB CETRETERY -

BI2AZE I0CEFE—RYIEE > AUEBRRZHY
— P ERBER AR ESECE T —REEKBY - LR
ABHY - EPLEBEER O ZE T BREEHD -

B OI3AR 1I3BE RS mmE - AOIERAZFH RSP
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HRETEIARE T ACE T ZBERERKS - LEAEH
H—E+EBRERB T ZE T REF K -
HMERSHEE 2AE26HE > FALAFWUN -HEITH
NEFERsNTERBIE It CE —REFEKS - +8
BB ITHANE—RETEY > FEAFHN -HEFEE
ARETHRENEZE - BEHERAIATREN -
HS2RE AR A -WEE 10 REHETHEAEAL

s BN R S E L ( LOCOS ) B fif % E K 0 K

K& SR 12 HEFEFIA1% 30003% ( angstroms ) -
EEX -BRBYEEI0ETHRAAEE  DER—FBEEL
g 14 - HIEFE PRI 1503% - Rk - FH— CVD (fhEH
Lt ) 8. LPCVD (KB CVD ) &% » EWWEE 10 /Y %
FHEUHE -—ELTE  HEEHMK 2000% - B TRS
HaWENEEY BB FrEAINELYET - &
#o ATE U K& B ( refractory metal ) & - KRR IE
758k ( anneal ) B > Ik BELAWILEYE
( polycide ) ' LERSHEHEEN - AWM AXEBUHNR
9% ( Tungsten ) - LHFEEEHII# 20003% - 2 & » FIHE
ot E 8RR ( photolithography ) 1 8 %) £ 7 & &
( pattern ) £ BELWAEYE RN RO 2A B Fr
THME (RBFEITHE) WL1E WL4 - 33 5 41 DL B
THAFWEE 10 » IR KkEE 16a F1 16b - DLk IR
filE 18a M1 18b - fE L P BR > FIoC ARk WLI & WL4 (R E F
BRE M TEANBEESAH1X 10" atoms/cm® > fE
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= H[# 70KeV o

mZWE2BE EEX O LUCVDHEUBE - FTHMANBEE
& 20 - H A5 BPSG (WMWY 358 ) - [EE 7 7000 3% -
Rt BLLCVDEUHE —eh %A #EE ( etching protection
layer ) 22 » HHlEBEW R ALY E ( silicon nitride ) - [E
FEHT 1000 3% - 2 & - F A @K B9 O8 BB REAR A 8 2 £ i - 1K
FrefZieieh I RERE 22T HMABKE 20 LIEREFE
fix 3% & & ( storage electrode contact holes ) 24a F 24b >
HESHWHMZRER 22 N ERTDLEMEERBEE 16a 1
lI6bFRH - HEF  UHB—EENELYE  HEEH WY
7000 3% - BT RRBEMWBHRHE M - 7K G205 B T
AR &R 8 T o A E AR A9 8 B BRR D el 2 % 1T E |
ERWE WO RWE 2B B ~OBERELWE
( polysilicon pillar ) 26a; 26b - FFARESL G 26a; 26b 4
BITE M 16a F1 16b By SR [H AR A 7 5 M B Ml & 24a 0
24b RBAE EEMHHE - HEMBERMO 25 -

mZ2EE2CCE - FEZFUCVDERKFULE —BEE 28 -
—HEEWE 30 - Mg 32 - BEE 28 324K
Sl RBRE 28NELWE 0N EE 14 1000 K
mMExkE2NEREREED R LIE B R E S E 26a; 26b
LML 25 » L EFE RO H - &G 32 89 E & Fl a0
% 70008% - B Ve RE KW E 30 09 B E M - W] R B 40 A B
THAZELYE 30 -

a2 M5 2D [E > 8 F A R L2 U EE ( chemical
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mechanical polish; CMP ) iy - HHESE 2CEE&HEW R HE -
ZHOHEERRELYIG 26aF0 26b £ HHHMBEHRE IE -

MZREEE EHEUE -ELYE 34> HEEHM
#7 10003 - 3 TR B E MG 34 WE B M - 7] B 20 5 B
FHRAZIELWE 349 - K% - I E R H 6 E B AR A e
ZE o PR ELYE 34 ~ g 32 - IELYE
30 LA EHS L RELHNRBEESSZHEER - JFA]
FELTBRBEELWE 34 70 30 YJEI B + & Bt 34a; 34b 7]
30a; 30b -

2 HE 2FE > BELRAEZE > WLAMKIRERE
22 RpZIRE > BREBHN _SMAVEERE > FEIEERE
& J8 32 F1 28 - 5 It 25 BR B 5¢ i B RE B A% 17 AN G R RO % 1%
BERAGCHEFER  HUNBEMRM AREEESRKONESYE
26a;26b ~ B RGRE) LAY E 342,34 ~ IR BEHMUL
EEE A EE AR TE&WE 30a; 30b fr—#E MK - 28
B E R E S B E 26a; 260 E 8 F| DRAMMWERELE L
W& 16a; 16b - FBARK EELHJE 34a; 34b B H
AR EBBIRESWE 26a; 26b 8 £ 7 - BT
B G 30a; 30b A B £OIRRY BB & B /& 34a; 34b Y
TFRE CDHEE AT TEM—ERBEEER > BLHK
BHAEM HRAFHNRBEEBIERIFEERFK &
EARBHER LB FERES > HRMEKZE
AR M TERSE -

a2 RS 2G B B F AL 7 E iz 26a, 30a, 34a; ] 260,
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A7
B7

- AR EEE (12 )

30b,34b YR LA K — T EIEE 36a;36b - N EIKE
36a; 36b I AI B S/ E - WEAYE - NO (WHE
VI g )R - ONO (S /i B/ — &ty )
A BEMEOE - AR ENEERE 36af] 36bRI KM
Eo PR EBEESKYREEEEMR 38 - HEEHRE T
HTIPTERER  LCVDAEUE —ELWE - HEEFl
£5 10003 HBAGWMNANKEE  DRSEEEE &%
DEMROCEHBNEEZ Bl e BELWE - 52K DRAM £
AERETHNREESS -

HMEREE 2C B ARMER > RAAEHREEEEE > 58 26 H
Wi mURERKERTREMLTHE - F % ( bonding
pad ) ~ H # H #H ( interconnection ) -~ [GRKFHEE
( passivation ) ~ DI R W EFF » L2 % DRAM EHEEE R -
HRNEEHEFRABPHIRESE > WHEAZFEER -

ERBEERAIF REERREE—BULEIEY
HEEGRERE - AT AFPL RN EEEHEOL
ol RERBC BRI RE B 8 HES -
ToEBREEBMEBHRERER ZEE L 5 E B
AR 7 Y R R

FEMBSREIAEIDHE > FHAALARHN—EALEH
AREFERSNTERBERB I CE _RETERY - $5
MR THOLE - BEERD - RO —EP B
AR T HEE F RS —MEFBHAIATRER -

ABREERPIBRLLE 2BE T mHREE B B S
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Ao~ AR (13)

it BLUANFAONHEREASEMEEL DRAM #FE& -
FE5 3A £ 3D [ o - Bd 58 2B B AH U890 03 4% DUAE A /Y 4R 55t
BER e

2B 2BHI3AE - HEFLUCVDERBEUBEERE
FIE & & > JRBIANEE 3A B AT RIKFF L — @& g 40 -
— R 42 - —RBEE 4 EHAEWE 46 IR
J& 48 A& G 40 ~ 44 T 48 BIANTS —H ALK - ME 4K & 40, 44
ME LW E 42, 46 BYEEIGHIA1F 1000 3% > TR ZKE 48
REEAIBI%T 70003k - B TIRESELTENZIENE » 7
Pl EASE LY ES -

2 EE 3B W - HEEFIA CMP 517 - WHEESS 3A B/
B ERE ELEIEREHYE 262 7 260 £ 59 ER D &
IR -

mHEZREICH HEFUR -—ELWE S0 HEEH
Q0%3 10003R - 5 T IR W E LW G S0 69 B H M - 7 1 61 20 b
BETHAZIESERE S0 d - RE& - K898 = SRR
R > IRF BRI A8 S0 - ABEE 48 - HEWE
46 ~ B IE 44 C NIEAWE 42 » DR EHSERETH
FERSNIEEER - TRIFLELEREELTE 42 -~ 46
150 Yl &Il 3= + & & 42a; 42b ~ 46a; 46b FI 50a; 50b -

mELDRABEZE - WA RFEE 22 ol IR B
HRBEHN ZSAWEEER - REIEREERE 40 - 44 F0
48 - LT RSB EER TN ERNETFERRZ
B H05 3C B fron (7 B RO E LY 8 26a;
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TR HOm AR R TR

26b ~ M RGIREY EE LAY JE 50a; 50b ~ IR B A ML L2 H
R B EGRE) /& T &1 J& 42a, 46a; 42b, 46b fif — i
B - B ERR B & BV /& 26a; 260 & ] DRAM B 7%
Hanfie LRk 16a; 16b - B AIRAY L &4 /& 50a; 50b
Mg H RN BB R E S 26a; 26b 19 L7 - FHBIKL
RE I8 T E & BV & 42a, 46a; 42b, 46b Al 43 H1 7€ K6 A K2 AR
W EELE G 34a; 34b T RE > LB EBE AHETE
i —E R EERR - B KEHAEM -

a2 W5 3D [ B E AE 7 B 26a, 42a, 46a, 50a;
26b, 42b, 46b, SObMET F SR K — N BIEE 52a; 52b -
R ENEER S22fMS20WETE  BPREELBWERK
FAHE B 5S4 -FHEERARBETH TS BEZER L CVD
FUuBE—EAWE  HEEMWME 1000% ; 8 AN
AHEEE  DRSHEEN  SBRUEREERRMel &
MERESLWIE » T DRAMKZZIBRETHREEESSH -

f£E B —ME _REEBANP - REEBR T T8
MEBKAREBRE . TRTHEMARER 22 «MA—E
o A EEE® - AWM AFHEARNEL - T —E&K
EEREAHGHE L T A —BRNEBREREBE < TEm
B REE Q2 EHERNETERSRE -

EEBSREIAZICHEH > FRAFHH—EAEGH
HRFEASNPEHBIRBCTHCE=8EEHEH - 435
BLXE T - REEBY  FRAXBHN-EFEE
CETHERE TR " RETEHEP TR EN -
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ABETBHBOMRLE BB AT R REEBOZ EES
g BUTFROMERERNESEHEY DRAM #EERK -
5 4A E AC [H T - BL55 2B (@ A6 L 55 43 1% LUAR (R 89 4R 5%
R e

an S5 2B 4AAE - HF DL CVD B K 5 b — & &
Wigs6 - —i@#%gs8 - —EHAEWE 60 - 1 — &g 62 -

2R ABE - BEFMA CMP T > WHES 4A B &
BHRE ELEIMAERERE LY G 26aF126b L Hi5
TH—EBHNELRYES6BHBIL - XF > WA EIRERE
fu Y F§ 26a f1 26b E HH S BEHS I -

MHSZRBICH BHEUBE - ELWE 4% 7 M
MO ERRF AL B > AEHBZEBETHREEERES
i EFEE - REIELRLSEEELWE 56 - 60 R 64 4]
HIRH T & B 56a; 56b ~ 60a; 60b F 64a; 64b -

FELIORA A > WAL RE T 22 B e &8
REBELHN _SAMWEER THEREBKEE S8F162 - 7
PRI E EEETNGERENREEARCHES
Mo HIAIBACE I~ REEBB RO ELWE 26a; 26b -
MR E R AW G 64a; 64b ~ DLERBEA M L B3 HE /Y
HMEGR Z TH&WE 56a, 60a; 56b, 60b Fr— #E##%
oo FEREERR I &L Y J& 26a; 26b # B2 ] DRAM 7% &
mn i Z M 16a; 16b - BB RGRW FE R G 64a; 64b
Hix H R R E 5 & 26a; 26b 89 5 - R
AR & T # & 8 J§ 56a, 60a; 56b, 60b Bl 53 Bl £ 58 & £ IR
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W LG 64a; 64b N RE » LM EE SHWE TL
—ERBERER > LA KE At - B EURE T & &
WEHEEIDEBESRELYE 26a; 260 F (JREI 56a Al
56b ) » HNKRHEEEMEIRNE LY E 26a; 260 EHEZZ M -
HTRmHpmIRER 22 EEEM®E - Wik ek bW E &%
EE A FEAARS -

T TE AR VO B M B R R & T U7 — 8 R B BOR
BREEGs TREHMIRERT 22 EESEBNREFEBRLS
B FUREERARUAANRE=ZBREE R RE S
%o FERHERRSRE -

EEKS2RESAZSCH r FhAZHN —ERAH
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