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Case study:
ADXLO5/50
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Intermediate-CMOS accelerometer

e IMEMS process by Analog Devices, Inc.
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Intermediate-CMOS accelerometer (Cont’d)

e ADXLO5/50
— First commercialized microaccelerometer
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Intermediate-CMOS accelerometer (Cont’d)

e Functional block diagram

BUFFER :
1.8 — I~ AMPLIFIER —
D-""_ = W, SELF-TEST
ouT % ; e

Yon
+1.8%
SYMCHRONOUS L
DEMODULATOR NTERNAL
LOOP GAIN = 10 FE “
& ].L'.L LOOP
RET
- L A —a—
»To {0 Ly

This material is intended for students in 4541.844 class in the Spring of 2008. Any other

' ong-1Il “Dan” o ano/Micro Systems ontrols Lab.
- R, D I “D Ch N /M S & C Is Lab
)
el

usage and possession is in violation of copyright laws



Intermediate-CMOS accelerometer (Cont’d)

e Noise & drift reduction
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Case study:
ADXRS150/300
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Intermediate-CMOS gyroscope

e ADXRS150/300
First monolithic-integrated microgyroscope by ADI
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Intermediate-CMOS gyroscope (Cont’d)

e Mechanical structure overview
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Intermediate-CMOS gyroscope (Cont’d)

e Mechanical structure (Half of tuning folk)
— Quadrature control levers - -
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Intermediate-CMOS gyroscope (Cont’d)

e Block diagram
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Intermediate-CMOS gyroscope (Cont’d)

e Analog front-end design

HooY I SWITCH w5y é
I T | ] ] 1§5k
o TvT R <
LONG WIDE BYPASS _E

V1L ' W2/L2 o }‘Ai l_':

+12V ' C 2pF = —
T —\-i—%—m M N
—— o 1

SENSOR | N

- TYT

L~ C 2l STARTUP
| PEE—

Ltal 1 H — N N H

=Ry

5 H KD TH
GND_|_

This material is intended for students in 4541.844 class in the Spring of 2008. Any other
usage and possession is in violation of copyright laws

5 EE@; Dong-1l “Dan” Cho Nano/Micro Systems & Controls Lab.
7 " ¥
el



Case study:
3-axis Accelerometer
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Post-CMOS 3-axis Accelerometer

e Fabrication process
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Post-CMOS 3-axis Accelerometer (Cont’d)

e 3-axis accelerometer

— H. Qu, et al, Solid State Sensors Workshop, Hilton Head
Island, 2006
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Post-CMOS 3-axis Accelerometer (Cont’d)

e Sensing mechanism
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Post-CMOS 3-axis Accelerometer (Cont’d)

e | ateral accelerometer

mechanical
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Post-CMOS 3-axis Accelerometer (Cont’d)

e Vertical accelerometer

Torsional beams and anchors
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Post-CMOS 3-axis Accelerometer (Cont’d)

e Readout electronics

Vrefp T ? V,-efn
Dy \ g
C.+AC |

M,

This material is intended for students in 4541.844 class in the Spring of 2008. Any other
usage and possession is in violation of copyright laws

5 EE@; Dong-1l “Dan” Cho Nano/Micro Systems & Controls Lab.
7 " ¥
el



Post-CMOS 3-axis Accelerometer (Cont’d)

e Final layout and fabrication results

CKT for Y CKT for 1-axis accl
T .

o
|

x-axis
circult .

|
|
[
I
|
|
|

3 mm

Z-CKT Test CKT

Dong-Il “Dan” Cho Nano/Micro Systems & Controls Lab.

y ua This material is intended for students in 4541.844 class in the Spring of 2008. Any other
usage and possession is in violation of copyright laws




2]

Reference

3]

] Marc J. Madou, “Fundamentals of MICROFABICATION,”
2nd edition

Analog Devices, ADXL50

R. C. Jaeger, “Introduction to Microelectronic

Fabrication,” 2nd edition

[4] H. Qu, et al, Solid State Sensors Workshop, Hilton

Head Island, 2006

[5] Geen. J, et al, Journal of Solid-state Circuits, 2007

‘3{" @; Dong-Il “Dan” Cho Nano/Micro Systems & Controls Lab. 9
%ﬂ:‘ ‘¥ This material is intended for students in 4541.844 class in the Spring of 2008. Any othe?
Sz

usage and possession is in violation of copyright laws



