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WE AXRUTRAZ ISFET AREERN=ARE: (—) SLN, BEERAZMERG
EERRERRETER, ZHMNMEAHET. IREETH FET FREREARERE
WEE. (2) EETH FET RENBEE, BE ISFET K& EEPiiEsR il 3
fo,X R ISFET RBEENZS—EE, () ZrERe ot BEENEI BTN M,
X TEE T FET HRENARER, ERE pH-ISFET ABNAREERE. R
FIRIR T ERER S SR EFLEOEARER SPET Rk, SMBGERERER
BARELERPER .
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1 F it

pH-ISFET WIAEMAARZCHNLRNA, BXRATIBINE FERSHMEY SR
EENNARFR, Bit, FRARRERERZEXEE. RIMNKEMER FHREYE
RS R MBI RN T RN R EHEANER, AEBRH SLN, SURERER
H* BFRERS RN, ERFEOFESNLAS RE, BRZANXARITA? X
BEATEEEER, SLN, @REAENMRTER: RERMAZEA.

ANEEHR EREBERERFEER, RHEAOLEREARARUREENT
pH-ISFET #URKFthA02E (LK R ARG 1R H F IR Rzl & ML BRI R,

2 HEFTR

21 ERFAS.MLEN SiN, BSR

pH-ISFET ZELFRMARMREY, EEEARKSMOXRAEETEHREZEHN
RE,RIRHRTZMARE Si.N, SRERE: RARE, MK OH fRE, URHE
T HAYRE,

FETFFIFE | th, RATRA HP4063 ¥ SESEI T RE S MOS BfF . E=im 20°C,

1992 4 11 A 13 BUKEIEIH, 1992 4 12 A 29 B SIEE0R
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MEBEE—2V, ZERE+F2V BRET,DE oM I, KB 0.001 IREEE
AMEIUTIRE. WETRAZMARSURERER ISFET BRI,

E 1
FREE R | misoH & BMAHE
S, 43.10 51.60 53.33
REE  (mV/pH)
S, 49.25 50.22 53.45

F1H S, = BERNRE, S, = BRI R S8,
% 1 & | |

(1) FRIGRERY Si;N, SURIEM pH-ISFET (W REEARS, BEXBE R R H
BEEBRK, M4 42 RITRAT AES &0 SLN, BURBERE, XEP Si;N, FigH
HEHREHE,XRA R ERBKER S, FREREZELARSRERH, A
HIER T AT —5E, EANEEYSERBER T \NERETE SLN, EEE
FE OH K,

(2) AN, RITBFAETERHERLINCEERETELREZEBLEEE S Si—
O—HF] Si—NH, #EArgH"Y,

(3) FmEEUHE,RIB/DE OH Bk Nk X R A B &N, L8
HEERE BT,

(4) 4 ER SN, SRERENE SN, ZEREHE—S N, BENEXE
EYV R, XWEFRHRT SLN, BEEEELFSEMESMMO% %K,

FIARE LR SPIA SR ERTiRAY Si0, SURER ISFET REEK, Rk
BENE L8, RNBREASHEZANEERNTEANEI LB T ISFET SRR
AR 2 X AGIFR OB R TR (RLE,

22 RERMEEHMLEENT ISFET gHBisHnZn

RETHAREASERN SLN, MK ISFET SREFENNEERIITE 2N, X
HSBEVHHREE, REMRRI, HREHE, AS REERNBERERHSHMERY
I RBBEE(E1,2,3,4,5,6,7 RGN, MAE MM /DEEE, HX OH

2

K OH 1 2 3 4 5 6 7
S(mV/pH) 54.12 55.28 55.05 54.33 53.59 53.75 52.95

R 0.99963 0.99975 0.99980 0.99988 0.99997 0.99%94 0.99995

AU R

H(10™%) 1.41 0.72 1.88 0.77 0.39 1.17 1.51
A5(mV/pH) 5.18 4.46 3.89 2.95 1.52 2.09 3.92
S(mV/pH) 46.18 50.16 50.38 50.45 49.25 49.08 48.85

I 0.99958 0.99943 0.99986 0.99933 0.99976 0.99976 0.99992

RiaRE

H(10™%) 0.77 0.40 0.83 0.83 1.27 0.85 1.29
AS(mV/pH) 5.04 4.00 3.12 3.27 3.88 3.77 4.23
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meYsE BT AR KA, AR BERETEIIRR. AXAEEXITNE.
%2 &

(1) fEERMEX e X 2 BlY ISFET REENEEBHCRLER, RERHRD
BB/, BE XN Bn, 5 2 , 5 —5/ME, BRI LR LR BN R SR R
Si;N, SURBREREFMEA LA A ELE,

(2) {2in ISFET RUSUREMET FESEE8T 10%, NiEBERREX 2 R
REEEEBHBN EETRO—3L BB ERRE, BN TELEREEBIRIIE/N,
BEL/H OH WG, XEHHMT SLN, BRERENRENSEEANLESHK
RRIEH E IR A A R,

(3) B/MEMNELEZRH,BTALTMM SLN, SURE RN BERN, BEH—#
WREEMER,EENETENN AfRREHERLD, B E2, BN oH EREENE
W EHE KD,

23 FRESISIGEEN pH (EEE BN BTIESTMER

RIVFER TR K oH ERSERIETE, BN OH BERERSIT
Z3IW, XENMKHANER 2 M1 3 BEFBEARAERERERHVENETRUSEN
Bz,

&3 RERESMIERY pH EMENWSNRIBORTHEL

B i 9.18 9.20 9.23 10.8 |- 10.10 10.13 | 10.15 | 10.18

pH 3.980 4.010 3.970 4.103 4.004 3.927 3.941 3.969

) 52.50 54.78 53.73 51.63 51.10 50.75 | 5023 49.70
mV/pH .

b i<t _ R R
ik pH 6.870 | 6.870 | 6.840 | 6.801 | 6.751 { 6.664 | 6.654 | 6.631

pH 9.200 9.090 8.9080 8.879 8.783 8.710 8.700 | 8.674

B b P

57.33 55.17 53.45 50.65 49.14 48.06 48.49 47.63
mV/pH

< 3 &HA:

(1) PREERFINENE XA SN pH BHEEN A SUEIENRETAREBENLE.

(2) MERXANREEE LB, TEERERN oH EREE AR U &S ERN
MRITfa s/, ER X A pHL E48 LA /N,

(3) MUERI%, AR SR Si,N, BURBERERN OH BREERNHAESZMHEK; A
H,0H &RMESHHRE, XhEEHARENEE Z— AT,k OH ML HIRR Y
pH-ISFET A HKHARERNEA.

24 pH-ISFET kR EMHNHNERER

pH-ISFET WX EHBRGHSE: REE ,MXLRE, WG, BEXMEEX 2 EA
REEEELEHEESARSES AT oH-ISFET fkieEit. BEAKBER
BERAMESRESE CNEERARNSERALA I pH-ISFET WkHREk & 5, X
LRERT]ITFE 4N,
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x4
&/ B 90.7 91.4 91.6 91.8 91.10 91.12
S(mV/pH) 46.72 52,61 52.41 54.72 51.20 50.56
M R 0.99710 | 0.99997 | 1.00000 | 0.99999 | 0.99999 | 0.99999
760°G, H(10™) 0.70 0.74 0.70 1.88 1.56
GiCLH) A 5(mV/pH) 11.33 1.48 0.31 0.80 0.98 0.74
B pH = 4.003 —15 —1223 | —1314 | —1134 | —1193 | —1167
B pH = 6.86 —183 —1371 —1464 | —1283 | —1341 | —1310
(mV) pH =9.18 —258 —1496 | —1586 | —1402 | —1457 | —1423
S(mV/pH) 54.84 52.04 54.35 51.08
B R 0.99907 | 0.99998 | 0.99999 | 0.99976
825°C,SiH,  H(10™) 2.35 1.48 0.35 0.38 over
AS(mV/pH) 7.68 0.94 0.45 3.84
Bl pH = 4.003 62.50 | —29.00 | 126.00 5.30
HE pH = 6.86 —84.80 | ~179.50 —30.00 | —140.75 over
(mV) pH =9.18 —202.70 | —298.50 | —156.00 | —255.50
4 %W

(1) »EHEREEEE, XRAELFERLSE SLN, SREEENRERSE
EHAGE, BTREFREARANREN, RERMSHBERODESHEM, RS HEH A
R A,

(2) pH-ISFET [kMifaEks SuN, SRENNRAEEX, BANEELERN,
R RTIRREE, A W B ES BN EE N AL, flu: NH, + SiCLH, &%, ¥
SRS B ESHERETRAELREX,

(3) MRITEHERE,  AERBREARAEDE, REEESLTLERAR, Hib
&0 1 B, TR 25 {b RIVE S0 W7 pH-ISFET o HiRase by EE L1,

3 &5 it

BRAITTER TFI=AXKT pH-ISFET WARENREA:

(—) Si;N, HRERESENEXEHERAXNSEZLR pH-ISFET £RSEHOFE
ENERRAZ—.

(Z) WERHS I RA SN ol ERENEI BN HNRETREL, Xt
KTHEARREY [BiX3iREY pH-ISFET A FRKIPARENERERA,

(Z) # pH-ISFET WkIfEL R, &8 T RS EHRBFE, REEM R AL
R, & pH-ISFET ERBAREN S —MEEER,

TRAIEH, RO E RER 2 LAY S EANLE, MESREFENRARR
B,
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Improvement of Structural Instability of Ion-Sensitive
Field-Effect Transistor (ISFET)

Chen Keming, Li Guohua, Chen Langxing and Zhu Yan
(National Laboratory of Transducer cherolalgy, Institute of Semiconduciors,

The Chinese Academy of Sciences, Beijing 100083)

Abstract Three causes involved in the instability of ISFET are proposed in this
study. :
First, it is ascertained by us that hydroxyl group resident at the surface of Si,N,
film or in the buffer solution is most active, and subject to gain or loss of electrons.
This is one of the main causes for ISFET structural instability.

Secondly, the stability of pH-Sensitive FET varies with the deposition conditions
in the fabrication process of ISFET. This proves to be another cause of ISFET inst.-
ability. '

Thirdly, the pH of the measured solution varies with the measuring process and
time, contributing to the instability, but is not a cause of instability of pH-ISFET
itself, -

We utilized the techniques of readjusting and controlling the ratio of hydroxyl
groups to amine groups to enhance the stability of ISFET.

Our techniques to improve stability characteristics are proved to be effective in
practice.
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