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Fabrication of a Silicon Hall Sensor for High-temperature Applications
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ABSTRACT

This paper describes on the temperature characteristics of a SDB(silicon-wafer direct bonding)
SOI(silicon-on-insulator) Hall sensor. Using the buried oxide SiO: as a dielectrical isolation layer, a SDB
SOI Hall sensor without pn junction isolation has been fabricated on the Si/SiOz/Si structure. The Hall
voltage and the sensitivity of the implemented SOI Hall sensor show good linearity with respect to the
applied magnetic flux density and supplied current. In the temperature range of 25 to 3007T, the shifts of
TCO(temperature coefficient of the offset voltage) and TCS{temperature coefficient of the product
sensitivity) are less than +67X10°%/C and +82X10™/T, respectively. These results indicate that the
SDB SOI structure has potential for the development of a silicon Hall sensor with a high-sensitivity and
high-temperature operation.

Key words(3889°]) : Hall sensor(F AA), SOUj22o0to]), SDBAARNG HPHY), TCOH
A Aty EAS), TCSHAEY 2EA )

LM B Ae w4 4353 dd? oy, Si & AAe
2l A ¢ Be 2eF ZolA A9 e A ANG=E dAu e ARFHriesd g4z
A an v e e IE L daga av Aaas s wda wAy
BAT A €5, A1 33, A9 9 S Az AR sssin B, o
4, AR A9, nANdL 5y ug 3 gz OZEHAIEd A 3% AAANTE A%
z:,-‘-vg, A7 &7@, A4t AepA §9 FA, OA, HA, T W1 AR g¥s d7Aes g
g8, A5, &F7 R A AE 59 AF, Hzd e F& FAL, A4 JA © 44,
1% agin a5 Ed dudes gaw CFAM F97) Fo ¢ 84&4N e &
ARG 2Aold ojgg AvFY wPaxze Wb, FF E, 13E, AMH agn ATA
F AN, AR 22, AEANLH, F IC, 2 AEAAE JARE £ e Si F AAM7 A
AR SR AAHSQUID) Fol gUth ojFeidgxr LTHZ A @ Bx4 AxFA/E2 ARd S
F A% 9 ANAY ARE o8¢ AV g F AAE dudez mydd 49 JAYEY
$d AFQEln ok 53, & olFmryp @&  (unction isolation)& <]-8-3l2E pn i F8A
GaAs, InSbst R& 5gg weAg olga g4 T X soft emor HEA 10T o)Pd nd :”?"
WALV 97l AE HAel F43% odsidd &
AT A RFANTHE #A# o) A & M(minority carrier exclusion effect)
BN AT FAF A60-1, FAX 061-30-2122, & 18T JOT olBel aLANE ABAGE Si
' T AT B ATt AdgEn YA, 3t
10V/AT RA522 }as] dol 4434 @& EA3
o] Fob AT HF, SOlsilicon-on-insulator)F+&E

E-mail:gschung@dongseo.ac.kr)
aEAYS R AT



o] 48 ¢-A A 27 (dielecric isolation)7]&& @ Si &
- A9 YA 143, augst 2 upEAStE 9
Mg 499 J1ez S aFARss and
SOITz9 ¥A7le Fa4, S0t 348 3
9 siZlge APAR gAY SIRE A
dAviz uwpuiglsieE 4yl AA A P(SDB : silicon-
wafer direct bonding)71&2 ¥ Six} A F5%
AARAZL #E= W9 SOIFlRE (dd AZxg
& 2 B9 ols} vielagrsiAyr&d o] 43
o AlATFZE AFe] fojsr] Ee) SOIxAl, 3
A4 IC 283 velag AA, vlola B FeoolE,
spojzEAl2Y Tl siRe] 73 ARE SOIFZ
PH7lez J2d 2A FEwu ot 53, A
Ae 2RI A 540 $4% SDB SOl 72
E o]83&9 20T ol 39 nRAME AHgrtsE
FAYY N=A FFANYS pIFRYRGE J
ZEst 3ujold 2 & A0 Bt nmsigo
¥ =RdME SOITES) §44 #erled o4
o] A28 SPB SOI & A &% g o
A A, £ AY 4 A% 59 54E Y-
Brrstd n2oAe AL EAR-E ARsich

2. A= B3

19 1& SDB SOL & AAM4 ARFA ¢A4EE
veld Aojok, B dAFdME pH, 2~4 Q- om,
(100) 282 77 3,000~4,000A¢) SDB SOI7| %
4 ARSI T WA, SOITE #AA ¢vl, 42 &
AN ET & & Zo g4 44 $ de
FE, AHE, F5 4 o] BEE B2 AAA
8 27 AR

298, n ¥ n 998 ¥498] A9 9& o)L
FAsAT. ndgel dsd st QuAsE 180
Keveln #8 B¢8 3¢ 5x10%aoldh v
2 #1& e o AT AEE YAE F, 30
KeV 17} oluiA2 &3 Fo] 3x10%arel n” 3
492 FAKAT hEeol 900TelA 30870 dA e
gtk vl2a 28 s AF3ERE 4F,
FEHNE LSS GRuEE SR

O 9, vh2E 438 AMSste AE WE e 34,
wAge 2 FAPEHE YA 40T 083 A
AT 29 2= s @ FTAHLE AP
SDB SOI & AA9 vuxgd =430 v
Aojr},

3.7 & 2

ol e FHLZ AFE SOI & AN 5
A& 70l A3 2FRY A9 Ad 23T
Az @2y QAR & EHeE 255
2dsigch. FEEFE AAF TIYAE THE
I AAE 7H¢2 vEHE 3R

{  Initial Clianing |

H Ion Implantation ]
€«—— Mask #1
I! n Electrodes ]
<«—— Mok 82
“ Contact Open ]

" Evaporation l
[ J—
“ Metallization |

Mask #3

H Annealing I

Fig. 1. Fabrication process flow chart of the SDB
SOI Hall sensor.
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Fig. 2. A cross-sectional view of the fabricated
SDB SOI Hall sensor,
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Fig. 3. Variation of offset voltage with supplied
current under no magnetic flux density
for the fabricated SDB SOI Hall sensor.”
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Fig. 4. Variations of Hall voltage with magnetic
flux density under constant supplied
current for the fabricated SDB SOI Hall

Sensor.
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Fig. 5. Variation of offset voltage with

temperature for the fabricated SDB SOI
Hall sensor.
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Fig. 6. Variations of Hall voltage with magnetic
field under constant temperature for the
fabricated SDB SOI Hall sensor.
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Fig. 7. Variation of product sensitivity with
temperature of the fabricated SDB SOI
Hall sensor.
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