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Terahertz microprobe

Terahertz microprobingtechnology:

Taking advantage of Terahertz range benefits without being 
compromised by wavelength-based resolution limitations.

Terahertz 
Research

Thin-film 
Inspection

Chip-package
Testing

Volume 
Screening

Applicationareas:

ÅMetamaterials
ÅPlasmonics
ÅPassive devices
ÅEmitters
ÅAntennas
ÅWaveguides
ÅSensor surfaces
ÅGraphene

Application areas:

ÅSolar cells
ÅDisplays
ÅFlexible electronics
ÅSemiconductors
ÅGraphene
ÅTransparent 
conductors

Applicationareas:

ÅTime-domain 
reflectometry
ÅFault isolation
ÅPackaginglevel
inspection
Å3D integration
ÅThrough siliconvia 
(TSV)

Applicationareas:

ÅLaser plasticweld
inspection
ÅFiber inforced
polymers
ÅChip underfill
inspection
ÅOrganiclayer
screening

Benefits:

ÅNear-field access
ÅCost-efficient
systemextension
ÅHigh-sensitivity
ÅLow-invasiveness
ÅPolarisation 
sensitive
ÅBroadband

Benefits:

ÅSheet resistance 
imaging
ÅContactless
ÅMicron-scale 
resolution
ÅLarge-area scanning
ÅHigh-speed 
scanning

Benefits:

ÅMarket leadingTDR 
resolution
ÅSub-psrise-times
ÅContactless
ÅNon-destructive
ÅCostadvantageover
all-electronic 
systems

Benefits:

ÅNon-destructive
ÅFast inspection
ÅScreening of Vis/IR 
opaqueplastics
ÅDetectionof
micron-scale
structures

Application areas
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Optoelectronic

Femtosecond-laser-based THz systems

Photoconductive TeraSpike microprobes are the key enabling components for high-resolution 
Terahertz imaging offering unprecedented sensitivity, resolution and non-invasiveness.

Á Systems: Near-field imagingsystems, sub-systems, modules& customsolutions
Á Components: THz microprobes, THz emitters, accessoriesΣΧ
Á Measurement services

Pleasecontactus for further information or inquiries.

www.protemics.com
info@protemics.com

Phone: +49 241 8867 140
Fax: +49 241 8867 560

ProtemicsGmbH
Otto-Blumenthal-Str. 25
52074 Aachen
Germany

We offer

Simplified exemplary scheme of a TeraSpike-enabled THz near-field imaging system.

Terahertz technology
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Application areas

Thin-film inspection

Contact-free, high-resolution and high-speed
sheet resistance & mobility imaging

Semiconductor wafer scanners with 
TeraSpikemicroprobes yield more 
information in a shorter time ς
compared to the prior art*.

Thin-film 
Inspection

Application areas:

ÅSolar cells
ÅGraphene/2D-Mat.
ÅDisplays
ÅFlexible electronics
ÅSemiconductors
ÅTransparent 
conductors

Benefits:

ÅSheet resistance 
imaging
ÅContactless
ÅMicron-scale 
resolution
ÅLarge-area scanning
ÅHigh-speed 
scanning

a) Resultsfrom a Terahertznear-field transmissionmeasurementat a four-inch diameter
graphenelayer on silicon. b) High-resolution measurementwithin the marked area with
visibledefectsfrom the graphenetransfer process. c) Chargecarrier mobility histogramfor
the markedregionof the graphenelayer.

* Such asEddy-Currentprobe, or four pointprobe tools.
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substrate

Thin-film 
conductor 
layer

Incident THz radiation

TSubstrate

TSubstrate+ Layer
Tinkhamformula: 

M. Tinkham: Phys. Rev. vol. 104, pp. 845-846, 1956

THz transmission working principle

Thin-film inspection

Sheet resistance imaging

Accessible measurement ranges and sample conditions
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THz near-field scanning system

Å High-speed continuous move 
scanning & data acquisition

Å Optical sample topography 
detection for scanning at 
constant microprobe/surface-
distance

Å Synchronized motion-control 
and real-time position detection

Å Linear polarized and rotatable 
THz emitter for polarization-
dependent measurements

Å High performance THz 
emitter/detector component

Å High dynamic range Lock-in 
detection

Å Integrated CCD camera module 
for monitoring of microprobe tip 
and sample position

Å System control and 
measurement automation 
software on integrated PC unit

Å Software-implemented 
alignment monitoring function 
and system health check 
electronics

Å Software assisted microprobe-
tip to sample surface 
approximation

Å Time-domain signal preview 
mode for fast optical alignment 

Å Data-export as plain-text or 
Matlab-compatible format

Å System housing for laser beam 
and dust protection

Å Open extendable lab-type 
system platform

Key features

new

The new standard for micron-scale 
resolution THz imaging on large areas

THE TeraCubeScientific is a fully automated THznear-field
scanningsystem. Thesystemprovidesa high-efficient source
for the opticalgenerationof broadbandTHzpulseswhichcan
be transmitted through planar samples. Spatially and
temporallyresolveddetectionof the transmittedpulsesin the
near-field of sample surfaces is enabled by Protemics
TeraSpikemicroprobes integrated near-field detectors. The
system enables measurements on arbitrary surface
topographiesthrough active control of the detector/surface
distance. It canbe drivenby an existingor new fs-lasersource
with suitablespecifications.

Applicationareas

Á THzMetamaterialresearchandsensingapplication
Á Semiconductorwafer inspection
Á Sheetresistanceimaging
Á Grapheneanalysis
Á THzdevicecharacterization
ÁMicrostructureanalysis
Á Non-destructivetesting

www.protemics.com
info@protemics.com

Phone: +49 241 8867 140
Fax: +49 241 8867 560

ProtemicsGmbH
Otto-Blumenthal-Str. 25
52074 Aachen
Germany

TeraCube Scientific
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THz near-field scanning system

TeraCubeScientific

Technical data

Type TeraCubeScientific TeraCube M2

Optical systemconstruction Free-spacebeam Fiber-coupled

Spectralrange 0.05 ς3 THz 0.05 ς4 THz

Maximum sample size (x, y, z) 20 cm, 20 cm, 1 cm

Maximum scanning speed (x, y) Upto 100 mm/s

Min. scanningtime per pixel 10 ms/ Single TDUposition 10 ms/ FullTD Transient (5ps)

Maximum scanning range (x, y, z) 18 cm, 18 cm, 3 mm

Time-domain scanningrange 1000 ps 5 .. 200 ps

Time-domain stepresolution(dt) 6.6 fs 50 fs

Bi-directionalrepeatability(x, y, z) +-0.1 µm,+-0.1µm, +-0.15 µm

Example plots of the THz near-field distribution 
measured at a metamaterial surface for sensing 
applications which is locally loaded with sample 
material. Left: Peak excitation state, right: 2 psafter 
excitation.

Measurement example

Installation requirements

Å Vibration-damped optical table with 1.5m x 1m x 
1.5m of space for system placement

Å Laser laboratory specification of class 3b or higher

new




























































