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FEHRAEBEFTEREFEZTEILESRET > B RAMDY
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erasable programmable read only memory) B EPROM (
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A tiny tunnel oxide window 1is formed in an EEPROM
transistor structure by placing dummy nitride spacers on
either side of a nitride implant mask over a gate oxide layer
after source and drain are formed by implantation at opposed
sides of the nitride mask.Process equipment is used having a
minimal characteristic feature dimension, such as minimum
resolvable linewidth. The nitride spacers are formed in a
second nitride layer deposit after a first layer deposit
involving the nitride mask formation. The spacers are etched
to have a dimension corresponding to a desired tunnel oxide
dimension. The gate oxide was removed beyond the nitride
mask prior to spacer formation and to accommodate spacer
formation but another oxide layer is deposited over one of
the source and drain regions, abutting a nitride spacer in
place of most of the removed oxide. The nitride layers are
removed leaving a spacer nest, 1.e. a space, where one of the
dummy spacers had been vertically adjacent to one of the
source and drain electrodes. Tunnel oxide is deposited at the
base of the removed spacer which was vertically adjacent to
one of the source and drain electrodes. This tunnel oxide
layer has a length in the spacer nest smaller than the smallest
feature dimension that can be made by the process equipment.
A layer of poly-one 1s deposited over the structure, filling

the spacer nest and then the device is finished in the usual
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way for an EEPROM structure. A layer of thick oxide over the
poly-one layer and a poly-two layer, used to finish the
EEPROM structure, can also be used as layers in an adjacent
select transistor, allowing the select transistor to be formed

simultaneously with the EEPROM structure.
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(EEARAEHRFLTHHNPRFERCIRFAY  FXTHRBLFLER)
3 EREEZESE 192110124 XIPC434E - Ho{b%%w/?

X FEF HER ¢+ _92-04-30

= - EHHLTE
(H37) EEPROM ftt B 1k
(%% ) METHOD OF MAKING AN EEPROM STRUCTURE
B EAA (3£ 3 A @
ZTHAN. 1 (msmAms— A mEERBIERANER)
PES () BRFEE - WS
(F32) Eleonore Daemen
FEREATHE ¢ (b)) EEZESTE RS EAEY

(3EAZ) Quartier Marignon Nord, Chemin de la Serignane, 13530 Trets, France

BUEE : (b))  7AEE (3E37)  Netherlands

2 A (FE_1 A
FEEA 1 cmmama— A syeREIE R GEED
PELERALTE ¢ (B3 WA
(3 ) ATMEL CORPORATION
(EREFTEE SEFTHAE © (s SN A b A 2305 3%

(B3 ) 2325 Orchard Parkway, San Jose, California 95131, USA

\

BUEE : (fh30) EH (EX) USA
REN - (30 KF - Y - BHITEER

(=) Julie Y. Mar-Spinola

326\{E4E\92\92110124\92110124(F#4)-1 1



B 94. 6. 17
1242266 QbE € BITRE(T)E A S

Té\;EE DFH_J‘%U%/E.
1. — B EH — /B #%E < EEPROME B8 E H & H

FERBREF - BAEERIBBARIZCHERB X FTBERE

RE—EERZFEHE K

£ EEPROME# 2 — FHEHREB LFAREZ —HBE
kB LEH FPHR—EBEAREEZREZIALYEE

EXTHERESFXBEEAAMEBEESR  HFAFMNAEL
EEBCREEZBHEBAEAEIEBER KHE

REEAADEEZ — 2 ATHIAZERBAECDE .
EMEIER  BUPR—BERE BFE—TEMERSH
EBEBEHR AP -—FZ LH

ERALDEZEZ AR —BEALDHERBAF  HAEMLR
MEetiEBEAEALCER L AAYHERAFARLERA
¥ EE

AEEERALCLYWEERBEALCYBERER  HBUEMAEH

fa & ‘

BE-RBERBESE LY HEEEBEERZ -2 B
MR ZEE & K
B

— B -2 BWEHIHBENHBEALYE LT > &

&
&
=
]
m

E-Tuoe@stgEREA LY LK ZHIRE

|

(TIIVN
St
Ko

B _ 2 RWHEHNE  HAUN-RBEREMMAES
SRR E R E R BEA K > L5 % EEPROM i % »

1
W
o

&
%
&

HEHEBEPZ - ZAEREACYDMEEE T E
F B R B T &

326\ 45\92\92110124\92110124 (& #£2)-1 21



1242266

2mMEBFEANEESE 1 HZEERE AP BREL
EERINRZHEBERBZIEERDIDBRBRRT
s EEHEMNEESE 1 HxEBEAE > HY o BEEAER
O R h BT M fE TRk & -

A HEMNEES 1 B2RESE S BEF
SREBELYEFREERLFEEEE ALV ERR
EEFRRBABMBARALYECEE » LA KK 3 1-
s EFHEMERSE 1 BeRETE HERRFIME
ek XBBLALCYERBAREDREREBEEZ Z A& & -
6.—@EEBEAH— /A #HE < EEPROM BB REH K » H

- &L ¥ E

FERAEFE-—BERIEBRTCHERB X AER S

EF—HEELCTEBEALY L FRE-—SLYEE  ZE

WEREASANEBREBECER R KRG EKHE S

fii fE YR AR B Rk i E A

EFRUYEBZL _HMEERERA
oz

BRAMAMLYDEEMRE —SHYE

I
H
l

i it 71 [ B8
MG A R R R UE B B Rk BB E

T HBEELESL
R T O TR

BPhe2MEALY SEBHERAE - ELELE -HEREHE-
BMARAMEREBRAEEEBE P L —ZCHRBARFTAZEL

EORBERMEPRBE-—FEEREEALYE > X
BB -—F-sEVEDRBEERMESLE LT 0 ®
BEAE-TUHEBHBEREEALYE LA ZHR

326\FEFE\92\92110124\92110124 (B #4)-1 22



1242266

HoUTRE-—F_ZLEVEHE  ERU-BHEMmES
—ZEVEHEEBEBERBEK - L5 K EEPROM i & -
ZHEEBERkBEHEPZ -—TEEEBREA DN EREETE
FEHREEm T RS -

TR FEMNBEEE 6 BCHRETE O HF B
EEPROM B cHBREIEERINBZHRERBZIELE &
INFFHBOR T

B FEMNBEE 6 HELREFHE  Hf » ZBHEIR
FiRERLD T RK-

SMHBFBENBESE 6 HELHE T EHXUBELD
EHRAE—ETHEH K EF > FEERBESR LY RE
BE-ZEVECTUHUBRBR —HERE-—HFELYEEHR -

IO FEMBEERE 6 HLREH¥% > HHE EEPROM
ERBERCERF X -—REELE BZEEELHBER
Wt %8 X EEPROM %5 1% -

11.—HE &% ¥ EEPROM MBIHRITEHE B - HHEE
A-ARTHEE  HEEHAEEFE - FBEERIBBRIT IR
B ZATERES

E-ERECZMHMEHRBRIEBEALYE LT ERE
— ALV EE  BRERFREASARANBEBREEZIEB HE KK
M i fE LS E = EEPROM & ##

f£ & — EEPROM & # o ffi 2 F & 8 % & & &
TRV EEZ_AEERERKZLCLYHERBRF & —#H
WEArFcHEFT-—HBEHREAFFFREINAESEEIABEESR <

326\fE4E\92\92110124\92110124 (3 44)-1 23



1242266

&
]_]OEF
P
N

ERANCWEENRE —SLYE HEZEZE

\|

/= TR TR

PhReaALY  BFERBREBR BLELE -—HEREREHE-
MAMEOIREEERABEEAL T —CEHRBRFTAHAZE KL
Z

ELOREREFRE —FFEREELDE R

RE-— ¥RV EDHBREAEBEALAYE L
—RHHEBEAEF-TUHUERGEBEREEALYRE LT L
MeE  ITRE-—F_FLaWVEHRE  HEU-—BEEM
BE-ZEWEDREERMBB K> L5 K EEPROM /G
o BFERAREEPL T ZEBAERESAALY M ERE
WMEEFHREEBLZ THER -

12 FEMNGEE 11 H8EHE HEAE EEPROM
MEBIERZAR XPREHCZEESB®RYE & % F
FESEMALEAMN N EEPROM BB HE F 2 — -

326\{EHE\92\92110124\92110124 (& #4)-1 24



	BIBLIOGRAPHY
	DESCRIPTION
	DRAWINGS
	CLAIMS

