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Abstract: The 3-D Hall sensor has two horizontal magnetic field sensing parts (x, ¥ components) and
one vertical magnetic field sensing part (z component). For conventional 3-D Hall sensor it is general
that the sensitivity for B. is about 1/10 comparcd with those for B, or B,. Thercfore, in this work, we
proposed 3-D Hall sensor with new structures. We have increased the sensitivity about 6 times to form
the trench using anisotropic etching. And we have increased the sensitivity for the B. by 80 % compared
with those of B, and B, using deposition of the ferromagnetic thin films on the bottom surface of the
wafer to concentrate the magnetic fluxes. When the input current was 3 mA, sensitivities of the fabricated
sensor with Ni/Fe film for B,, B,, and B. were measured as 120.1 mV/T, 111.7 mV/T, and 95.3 mV/T,
respectively. The measured linearity of the sensor was within 3% of crror.
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Fig. 1. Structure of the sensor.
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Fig. 4. Fabrication process of the sensor.

Table 1. Reason of fabrication processes
Az 37
Oxidation
N* Diffusion
P* Diffusion
Trench Etching

4 =4

Wet, 1100°C
Phosphorus(liquid), 1100°C
Boron(liquid), 1100°C

25 wt.% TMAH, 90°C

Al Evaporation Evaporator, 107

Ni/Fe Evaporation E-beam Evaporator, 10 keV
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Fig. 5. SEM photographs of trenched area. (1) Undercut of
convex corner, (2) Hillock of bottom surface.

Fig. 6. Micro-photograph of the fabricated sensor (x50).
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Fig. 7. Photograph of the packaged device.

B Aol A AR F e FAET Eakn

%, 212l vf

[e]

TTORIT

e BAES ke

=2 AN

AR EG A

agict. AP EE 3dMs? AlDe] MolUAZA Mn,

Fe, Co, Ni 9] o]o] 43

@k A2k el |l A}

& Fig. 60l VERI A, #1714 E 24be] A1RlS Fig.
70” "PEFLH%‘:P A G g AE
Z A58 20T ©] & 24-pin 78 2= IC

o 7] stAct.

of, Azt

A 2E AQ Ax)H AL 26k}

ME sk e R A

=

H7Es

S ARAE 2% 24y B

)\1 9] &A #Hte &

1o EL

AAre] o

AA 9]
771%)

A) 2

B3]

Bk, B

AR}

ig. 8l 1}
> olv}a}

Agke
Aol
1/1000

*ﬁl*ﬁ of AL A eh A g &+

Ot vl (v

24

= ////

-
1 /
-
s
T T T T A
ao 0z it} 08 08

Fig. 8. Offset voltage of the sensor (B=0).
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