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Microfabrication of magnetoelectric sensors and partially 

processed substrates for the CRC’s scientific work program

Main objectives: 

Z1 cares for the demands of the technology-oriented A projects and the 

application-related B projects. Outsourcing of established 

manufacturing frees up scientific resources of the A and B projects. 

The quality of manufacture (reliability and yield) is increased thanks to 

dedicated experts and processes. [Z1-1]

Bulk-Micromachined ME Sensors

WP3 Full Flow Fabrication of MEMS ME Sensors

Execution of complete manufacturing flows for ME sensor fabrication

WP4 Integration of New Technologies

• Integration of new technologies either in process modules or full 

fabrication flows

• Provision of MEMS magnetic AC flux sources

• Advancement of frequency tuning of MEMS ME sensors [Z1-10]

Z1

Part A Z1

Process modules

C
ro

s
s
-I

n
s
ti
tu

ti
o

n
a

l
T
e

c
h
n

o
lo

g
y
 

P
la

tf
o
rm

concepts

S
e
n
s
o
r 

T
e
c
h
n
o
lo

g
y

Part B

Sensor performance

M
E

 S
e
n
s
o
r 

S
y
s
te

m
s

fo
r

M
e
d
ic

a
l A

p
p
lic

a
ti
o
n
s

MEMS ME Sensors

Sensor templates

Established materials

materials

Requirements

Partially processed BMM 

ME sensor wafer with 

etched cavities on the 

back (left) and piezo-

electric sensor elements 

on the front side (right).

Reticle with 

released, 

mechanically 

intact BMM 

cantilevers. [Z1-2] 

Exemplary 

microscope images 

of two released 

structures.

Resonance 

[Hz]

Bandwidth 

[Hz]
Q Factor

Sensitivity 

[V/T]

Noise 

[nV/sqrt(Hz)]

LOD 

[pT/sqrt(Hz)]

Sensor F1 7470 13 580 3523 264 75

Sensor G2 7678 31 244 1666 168 101

Sensor C6 7736 10 799 1933 286 148

Average
(22 sensors)

7428 14 600 1600 234 300

Std.Dev.
(22 sensors)

230 5.2 163 1080 63 334

Characteristics of BMM ME sensors 

Quartz-based Bulk SAW Sensors

Wafer-Level Integrated NdFeB Micromagnets

Integrated NdFeB permanent 

magnets provided to A1 for 

biasing of FeCoSiB layers. Left: 

schematic cross-section, right: 

microscope image.

A process module for the wafer-level 

integration of powder-based micro-

magnets was added to the technology 

platform. The process offers unique 

microfabrication capabilities. [Z1-5, Z1-6]

A complete flow for quartz-based bulk 

SAW sensors on 4-inch substrates 

was integrated into the technology 

platform. Sensors were fabricated for 

A1 and A9. [Z1-3, Z1-4] 

Left: SAW sensor layout.
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WP1: Review of 

technology platform

WP2: Process modules for 

fabrication of MEMS ME 

sensors

WP3: Full flow fabrication 

of MEMS ME sensors

WP4: Integration of new 

technologies

CAU (Meyners) ISIT (Gojdka)

A1: New magnetic multilayers and 

powder-based micromagnets

A2: Functional layers for sensors

A4: ΔE-effect sensor fabrication

A6: Advanced characterization

A7: Miniaturization and fabrication

of converse ME effect sensors

A9: Processing of SAW wafers

A10: ME sensor structures for 

magnetic noise modeling

B1: Sensor noise performance

B2: Sensors for digital signal
processing

B9: Resonant ME sensors for
movement analysis

B10: ME sensors for MCG

B11(N): ME sensors and AC flux
sources

B12(N): SAW sensors for magnetic
nanoparticle detection

B13(N): Resonant ME sensors

Z2: Assembly and characterization
Participation in focus groups

F1: Magnetic Layers, F4: ME Sensors, F5: Concepts based on ΔE effect

Fabrication flow Wafer-cut Bulk-micromachined Bulk SAW

Distinct features fast processing [Z1-9] Miniaturization broad bandwidth

Application fields Materials research & 

new sensor concepts, 

converse ME sensors, 

noise and transfer 

function modelling

Resonant sensors, ΔE-

effect sensors, 

movement analysis, 

3D sensors

Magnetic 

nanoparticle 

detection

Planned cycles continuous 2 3

Sensors / wafer 32 385 68

WP1 Review of the Technology Platform

• Integration of new findings and demand from A and B projects

• Feedback intake for continuous improvement of manufacturing quality

WP2 Process Modules for the Fabrication of ME Sensors

• Execution of process modules for A and B projects; provisioning of 

partly processed wafers

• Establishment and testing of new process modules [Z1-7, Z1-8]
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