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Abstract

When the charge-trap type SONOS(polysilicon-oxide-nitride~oxide-semiconductor) cells are used to
flash memory, the tunneling program/erase condition to minimize the generation of interface traps was
investigated. SONOSFET NVSM(Nonvolatile Semiconductor Memory) cells were fabricated using 0.35
um standard memory cell embedded logic process including the ONO cell process, based on retrograde
twin-well, single-poly, single metal CMOS{Complementary Metal Oxide Semiconductor) process. The
thickness of ONOQ triple-dielectric for the memory cell is tunnel oxide of 24 A, nitride of 74 A,
blocking oxide of 25 A, respectively. The program mode(V,=789 V, V=V4=-3 V, Vu=floating) and the
erase mode(Vy=-4,-5-6 V, V,=Vg=floating, V=3 V) by MFN(Modified Fowler-Nordheim) tunneling
were used. The proposed programming condition for the flash memory of SONOSFET NVSM cells
showed less degradation{AVuw, S, Gm) characteristics than channel MFN tunneling operation. Also, the
program inhibit conditions of unselected cell for separated source lines NOR-type flash memory
application were investigated. we demonstrated that the phenomenon of the program disturb did not
occur at source/drain voltage of 1 V~12 V and gate voltage of -8 V—4 V.

Key Words @ SONOSFET NVSM, MFN &dal, Hlg E™ EilA o2al, =22y X =d

1L ME Astehy AE Aol F¥E wob BAUIAT 4
o a2 g4 AolE2] AE Hel: 018 7t

2 M54 @AEn Bnsn Qoh[2] zEu

MR MEA IRANVSMIE Ff ACIEY goNOS Tz A% dshE 42 ONO AoE &
% HIAEYY SONOS 722 EHAGN F 8 avz zsiuye 2w 7] qid 89 2
Hel Z12Ad 27 Aole A AF EAF o) @ gake] ol 2 gASHe L
B Adgte]  SAeltt.  CHE(Channel Hot c}[3][4] SONOS T2 wWAlHde] Zaizmls] H%
Electron) #44& o83tz #4 AlExl 2%+ ONO slol= f@%e AYstne CMOS =43
A7t AEY Z2) 4PTl AFHY) Aol B gds) 58D ET] 01 molale 24 AL
del FTHoA AAs, ZHA HAeA GEs

» FRoittam AxbAEFen = 93 A o] % H} ¢ 2

(42X =0T WA FEHLT, Fax: 02-941-6008 zifgj%“i{j}% GIEAL A GEA e
E-mail : kyseo@daisy.gwu.ac.kr) FEET Qleh[8] 23y, SONOS FFeA &)
20000 89 209 A%, 20004 119 39 Alaga d AW ol MFN B9d¥ Zzag/27 =4

914



£ Bl Abgehd AMetel "AH AW 2Re) Fr1H
ng B Ak o] Fe] EriHE ot 97 ¥
A 2 &7 T feist ook

B sRoME 249 =99 a2 gy A
Fug o83 TP AdFYE o8 &
AsHes AW EY A4S H:qPoRAM HE
2 4 g d 2 Ay olFE wAsle] FA
Hze AEHE FHAY F dE Z2aY =4S
R ol E g M B Ao]FAA DI E4E =
Abescy,  adln AgE FyeE  AFAdE
SONOSFET SSL - NOR(Separated Source Line -
NOR)3 EdAl W= ooy =203 W
EAS zAbstgrt

2. XA E

AEgayes E4 o UF ZT, d4& 549
e HE EAFAE 7|22 ONO 4 BHE #
ZEA 2 035 pm CMOS FHE Algalgith AolE
FAE ded 218 o gd 4Ee, dsied o
g B2 As9%g adz ¥43d ONO FHEF
TEE FEF AR 1A He 48EE 900 T,
Atell Al AR HAAZ A0 5 HE AHEH
M GarEsFE e, 2EYe 770 CTolA SiHChe
NHz2t EF7+2(SiHClrNH3230 scem:330 scem) &
g2 x# LPCVD(Low Pressure Chemical Vapor
Deposition) o2 Bl'd 4k8% o] Fapsigd
27 43l 930 TelA 4 43 dygez 4
Al A e

a8 1.
1 Cross
SONOSFET NVSM cell.

n-Ad SONOSFET NVSM de] gHg,

Fig. sectional view of n-channel

ONO =9 Az 3 4440 B (spectroscopic

915

A7l #A A8 38 = EA Vol. 13, No. 11, November 2000.

ellipsometer) 2} RFa C-V Wyog A& gon
B Agate 24 A, AFete 74 A BEA A
=& 25 At} Axst =892 LDD(Light Doped
Drain} 72|31 HA2E d4dg @287 $184
538 n-Ad 71zt dgte] @R (halp) ol &F
deAe Agstdd. ALY 428 99 FzE
a9 13 Zon

Zgad/eA WE AW Ey AANE HirE
7] 9 Z2ady =HE 2AE7) H84A B 1
of vebd vlel Ze] A JlR e g ZRIYW/4A
Wl ", 2 vt AYgEzde 0E 4244 5
e ZASIg ey o AAge a9 29 ok MFN
Hagd A% Zaagdn &7 RE7 HES 24
& dAsge 4 1, 28 AdAEE 5% gy
Welelw W 38 Zaoagdde A9 =HHd P
gzAd M, 2AE Ad FTHAMT o FAEE
Aag gyeivt, oY 2elM @ F U uist gol
ol Aok #7|Ao] Zow BE AYL #
g e

B L EIOWLAE YT A Sy
Table 1. Three different methods for program/erase.

Ve Vs Vq Vb mode
Method|(9, 10, 1IVf OV o0V 0V |program
P-7-8 -V OV 0oV oV erase
Method! 3V |6, -7, -8V(-6, -7, -8V|-6, -7, -8V| program
2 [3-4-5V] 3V v v erase
Proposed |6, 7, 8V] -3V -3 V |floating | program
Me;hOd -4, -5, 6V|floating | floating| 3 V | erase
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Table 2. Three program/erase conditions with the
same potential difference of 11 voltage

B 2.

for program and § voltage for erase.

Vn Vs Vd Vb mode
Condition( 11 V| OV 0V 0 V| program
1 SV 0V oV oV erase
Conditionf 3V | -8V | -8V | -8V | program
2 SV| 3V 3V 3V erase
Proposed| 8 V | -3 V -3 V |floating | program
Conimon -5 V |floating | floating] 3V erase
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