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Abstract

Various instabilities of MOS structures, such as the noise and life time, are attrib-
uted to the surface states which lie at the interface between the semiconductor and the
oxide film. The present paper describes experimental results concerned with the relation
between the noise and surface treatment of Si MOS diode.

Two kinds of samples were prepared. The noise spectrum shows 1/f characteristics
for both samples. The samples, which were chemically polished for a short time (2 min.),
show a considerable peak in the noise-bias voltage diagram at a given bias voltage.

The C-V (capacitance-voltage) characteristics and pulsed field effect were measured
in order to explain the relation between the noise and surface states. Experimental results
obtained show that the surface states, which contribute to the noise peak, are in the
shallow levels lying near the bottom of the conduction band. Further it was shown that
longer polishing time gives a more stable surface.
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] B Oxidization
Polishing™ 1 gp | HNO;  900°C
i - ]
Sample A 2 min. | !
. ‘ 30 sec. ! 1 min. 10 min.
Sample B 4 min. | |

*  Mixing ratio of HNO; (62%) and HF (48%) 5: 3
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Fig. 10. Capacity vs. voltage characteristics



17 vy 2y MOS # 4 4 — F o fis & o BRI+ 51 129

K, EOCIEAN ST EHLE B TWEESH KA HURTH D, Lo Lo EESHO
K& T o TIMLIE A RIS T g & U 5 S92 ISE B BUc 5 U T3 + v 7 23
WOBREHR e <78 » T B EBIRL TV B EEx b s,

Z O THREOFIE L FHIRE I & L oIS & b 2w Hie - T, BE
BT Ry bl ewER D, Tiebb, RMBEMN Y 25008, EHBEH Qw ik 6) X L b
o d, BRLBRC s 5 TEIE Vo (kB LB A S Co 2 € Vo=Cy Qe EEb SN 5, %, B
LA i & 2 TR AT 45 Cor DEFIGE AR C1t, (14), IR L v RHBR B, + V2 vic
s B9EHE, 3 7o L2e[EIEM B i BB s 18 ds=Y/B DBIRTHEHL I 555 NG
HVoidk Va=Votds Eleh, $-C, Y OMHIZWT 588 EHMEIER 525 h 505 C-V
HEBED (BN RETE B

= OBIEAE & FERE A LU, SRIEIRAED = 5oL FUEGL & B RO B BT TH
o L2rL7en b, FBUCH Fig 11 © X 510 THEDO KE LR LA E S Rk -7,
RO © — 7 DR B S 7 AMETIRA R TIHUIRICH % O THERE &£ o kT
Y OFBEFIFICRKE G, Lo Ulkd b, BEMHEO Y=0, Mb, =51 8080 E oF
Mk&%@ﬁ&WD@ﬁﬁﬁ,%%MMK%H6Y=O®ﬁ@meg&,d)f%mﬁ@ﬂ

Z)

T AMED B DG, TDHO N T Al LI ~ 2 R Ut o A 7oA LV,

EY=000ZDD Y O ETAY FalF 21c8 LB L2 bR b, T, M

x 70" cm2

X Sample A
O Sample B

NMss
3

density

2

state
Q
O
O

Surface
7

<
-6 -7 -2 0

Surface potential Y
Fig. 11. Typical results of surface state density
vs. surface potential.
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Fig. 13. Typical curves for relaxation effect concerned with some surface states.
105°K. 100 mV/div. 5 ms/div.
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DEEL D 026eV T EVGEZALS D, O LITEMTZ = 4 3 HALMEEFPCIIGD
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Fig 12 23U AT ouToEEnRT, CoBAERMTcE I 2&»n%L, =41
FUN RS BRI L DN B ok, AoV T, Fig 13 1R & 5 ic 160°K b

FCH e ot 2 O LA o SRR S R S I S Te A, FRFRO = & L BRI BRI
RE T,

Fig. 14 IR0V A S W CABERM CEMER AR S o gic, ORlE X Bl T
WTHDHOR Fig 18R LI L Il o BEMIC DL T L D¢, BET X » T oHiH
MKELTL ST D PNEL T ol DL TLE ofcicd, FHRTELONID2DTH D,

Fig. 15 1230 Bio 4 5 (il i, {RIR A CHE AT 7 » Tl B 1L 01k ) e
DFFECRAT % £F 2 b b, ik (23) 3rh o SRR HEWT R O B ERA TN E L o
EARTE LTy, WACHERLICH LTkt OIRIEREEN R TE RO DOFEREE L BN B,
LovLienih, R A OBf &5 - T2 DL Lo BRI 2 W Bl Sh b o Ll <,
FRARRM CHA AT/ D L1E0 5 TH T D EDR U &0 5 FRIX SO K HHE (727
fET B0 T, W—DBMLDOFEARL T DEELBRD,

Table 3 &2 A AHEEDFEOMER A2 T L5, B A T 004 eV LUTF O A
M OMPE SR T DX LT, 3B B Tix% <11 006eV LLETHD, 003eV L
5 HERT LS TH B

Table 3. Energy levels and effective capture cross sections observed by
pulsed field effect.

Sample A Sample B

Lnergy Level Effective Capture Energy Level Effective Capture
Le-Er Cross Section T Le-Er Cross Section 7o
0.16 eV 23%x10-18¢cm? 0.37 eV 6.8 10-15 ¢cm?
0.03 6.7 X102 0.06 7.7%x10-18
0.23 ? 1.5%x10-18 0.21 35%x 1018
0.12 2.6X10~20 0.21 3.5x10~18
0.04 i 4.6x10-22 | 0.03 9.5x10-22
0.04 3.9x10-19 | 0.29 9.9x10-17
0.25 2.2x10-2 0.08 1.9%x10-2
0.32 1.8x10-17 0.17 1.1x10~18
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Fig. 16. Temperature dependency of Fermi level for » type Si (60 Q2. cm)
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Fig. 17. Energy bands for pulsed field effect.
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[2 S A N, B BEAL I S H D ETHAHH, LnL, M TR - Fir
HAbte & DAL EM DB & 7c HRERBICIR - CaUE, Ak tkioWEmRETHN
W5 L TLEHTH B, Thr o TL—ERECEI2ZbMNILELETZ DL,

L, B AU ELEE - BT U (Bias-Temperature Treatment) 7c & G735 2 & D
TE DERMREAFERITH S D LV REMD—TREF 2 5, - OEkTHUE Bl
ALDLERETH D,

5. # @

(1) B ADOHE— A T AT T~ 7 &AL TABETO 7 = 1 I HERL
ORLBAZEM O I IFFITE

(2) Flat band bias = 55 1J % FEEIRE O BE New 8, BB BB Ao 34502
H5b,

(3) BRI A QHEE— 1 7 A E - 2 B U SRR AR 004 eV DI Ok HE
MTdHh »C, B B L Cirf » e REAH L 20 L 5 fekvRmiREA ML x5, 1€
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OFEBRO—i A Fa » CRIEEE - fillEE, U CHRE Y22 ) A5 2 25 L CMEHR
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