
ANNEX 1

3 problems from the nanoelectronics course at IST-Lisbon





Mgnetophoresis: using magnetic beads to separate biological entities
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ANNEX II: The Spin Valve Sensor
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V = ½ (R/R).I.Rsq.(W/h) <1-cos (f-p )>



ANNEX-II Spin Valve sensors-magnetic 

response
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SV materials

Basic stack(94-97)
Specular SAF(01-)
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8%<MR<10%

Hc < 2Oe

Hf < 10 Oe

Hex > 600 Oe(MnIr)

> 1000 Oe (MnPt)

NiFeCr
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CoFe

Cu

CoFe

NiFe

Ta

CoFe
Ru

SAF+NiFeCr(97-02)

NiFeCr

MnIr/MnPt

CoFe

Cu

CoFe

NiFe

NOL2

Ru

NOL1
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Hex > 3000 Oe 14%<MR<16(20)%

10%<MR<15%



ANNEX 3: MR DEVICE MICROFABRICATION PROCES  

Current-perpendicular-to-plane (CPP) device fabrication



Microfabrication process









Critical Step #1 : Ion Milling of a NanoPillar
Etch Stop Point Detection 

Ion 

Gun
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Key Parameters : 

RF Power : 190W

V+:  +150V

V- : -1500V

I+ : 184mA

I- : -43mA

Ar Flow : 45 scmm

P=3.21x10-4 Torr

Neutralizes : 

2 x [90mA; 4 sccm ]
Braga
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Up to 70,000 sensor devices in a 200mm diameter wafer



INESC-MN
Tunnel Junctions Characterization
Automatic Measurement of Transport Properties

Automatic Measurement Setup 

Probe Card

36 Kelvin 

Needles

KLA 3700

Probe Station

Fully Automatic Measurement of magneto-

transport properties :

- Resistance

- Magnetoresistance Transfer Curve 

- Current-Voltage Characteristic

- MR Bias Voltage Dependence

- Breakdown Voltage

- Current Induced Switching 

Integrated Data Analysis Software

6’’ Wafers measurement capability (2 or 4 

contacts)



MicrofluidicMicrofluidic fabricationfabrication
UV light
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PDMS PDMSPDMS PDMS
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Microfluidic Channels

PDMS

Microfluidic Channels

PR patterning

PDMS Casting

INESC-MN

The fluidic component is made of 

PDMS using a standard micro 

molding technique. 

A master made of photoresist was 

patterned with UV lithography 

to define a counter mold of PDMS

Irreversible bonding between 

PDMS surface and the passivation 

surface of the chip: SiO2 

This picture shows a perfectly 

sealed system without leaks and 

with laminar flow. 

40m

Perfect Sealing

40m

Perfect Sealing

ANNEX 4: MICROFLUIDICS PROCESS







Milling machine

ANNEX 4

Microfluidic

PDMS

processing



Irreversible surface bonding - II

SiO2 - PDMS



urine containing 

hCG molecules 

hCG

anti-hCG antibody 

attached to blue die 

(detector antibody)

control detector antibody 

attached to blue die

membrane substrate

anti-hCG 

capture antibodies

control capture antibody

(control blue line) 

hCG molecule 

bound to

anti-hCG antibody 

positive test result 

(blue line)

migration 

direction

Other topics: 1-j) Immunocromatographic tests: also a target for MR biochips 
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Lateral Flow Membrane

Labels the analyte of interest with 

magnetic nanoparticules and 

captured by antibodies in the 

detection zone.

No moving parts......

I )

II )
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Biosensors and Bioelectronics, 2012


