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1 Introduction 
 
This document contains the description of the PolyApply mask set for reliability 
testing of polymer electronic structures, as demanded for Deliverable D4.1.1. As 
agreed upon at the WP4 meeting during the General Assembly at Manchester on 
July 7th, 2004, this description contains basic device structures, which can be 
implemented in all fabrication technologies present within the PolyApply consortium 
and serve to ensure comparability between reliability tests of different materials and 
fabrication processes. Because of the wealth of fabrication technologies available at 
the PolyApply partners’, and the widely different size range of polymer electronic 
components they give access to, it is not possible to create a single mask set for all 
reliability testing within the consortium. Rather, each partner involved in WP4 will 
arrange for a mask set suitable to his fabrication technology to be available for 
comparative reliability testing, which includes the device structures and circuits 
described here as far as they are applicable to the respective technology. Beyond 
these, the individual partners are free to include additional structures on their 
reliability mask sets which cater to the specific capabilities of their technologies, or 
to the investigation of specific technological problems they have identified. 
 
The structures described here are available from the work package leader of WP4 
on request, in DXF or GDS2 format. 
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2 Description of device structures 
 
2.1 Polymer FET 
 
Polymer FETs are available in an interdigitated source/drain geometry with 32 
fingers each and channel lengths between 5 µm and 50 µm. Channel width to length 
ratio is around 2000 for each of the FET structures. 
 

 
Example of a polymer FET design with channel length 20 µm. 

 
 

 Channel 
length l [µm]

Channel 
width w [µm]

w/l 

PFET 50 µm 50 100000 2000 
PFET 30 µm 30 60000 2000 
PFET 20 µm 20 40000 2000 
PFET 10 µm 10 20000 2000 
PFET 5 µm 5 10000 2000 

 



2.2 Diodes 
 
Rectangular diodes with areas ranging from 2x108 to 2x105 µm2. Rectangles have 
twice the extent in x direction as in y direction. Diodes consist of defined rectangles 
in the source/drain metallization and gate layers of the mask. 
 

 
Example of a Schottky diode with area 1.8x107 µm2. 

 
 

 Diode dimensions [µm2] 

Diode 2x108 20000x10000= 2x108 
Diode 2x107 6000x3000= 1.8x107 
Diode 2x106 2000x1000= 2x106 
Diode 2x105 600x300= 1.8x105 

 



2.3 MOS-type capacitor 
 
The MOS-type capacitor is principally designed for measurements of the dielectric 
strength of materials. Therefore only a 1mm x 1mm capacitor structure is available. 
However, to allow also an evaluation of the capacitance, two reference structures 
(short, open circuits) are included in the mask set. 
 

  
Capacitor     Reference structure: open circuit 

 
Reference structure: short circuit/via 
 



2.4 Conductor 
 
Conductor structures serve to evaluate the conductance of materials. They were 
designed in the form of meanders (wherever possible), fixing the number of 
meander loops and setting the ratio of conductor width to distance between the 
conductors to one. Two types have been designed: 1) conductor structures in the 
source/drain plane with conductor widths of 20, 40, 80, 160 µm, widths that can be 
achieved by photolithographic structuring, and 2) conductor structures in the upper 
metallization plane with conductor widths of 200 and 400 µm, i.e. easily printable. 
The meanders consist of a current carrying branch (contacted from the second and 
fifth pad), at which the voltage drop can be monitored (contact pads 1 and 6). In 
addition, a branch to monitor leakage currents which runs parallel to the first 
meander is integrated (contact pads 3 and 4). The conductor structures were 
designed with a width to length ratio of around 500. 
 

 
Example of a meander structure with 160 µm width. 

 
 

Structure dc [µm] dsp [µm] lI [µm] 
Source/drain 20 20 20 10420 
Source/drain 40 40 40 19908 
Source/drain 80 80 80 39898 
Source/drain 160 160 160 79900 
Metallization 200 200 200 100006 
Metallization 400 400 400 200678 

 



2.5 Via 
 
There are three types of relevant via structures: vias connecting the source/drain 
level with the upper metallization level (type 1), vias connecting the upper 
metallization level with the gate level (type 2), and vias connecting the source/drain 
level with the gate level (type 3). There are structures available for all three types of 
vias, with via sizes ranging from 800µm to 100µm. To avoid lossy ohmic transport 
over an extended distance in the gate level, types 2 and 3 have been designed such 
that after a short distance in the gate level, the conductor path is once again led into 
the upper metallization or source/drain level, respectively by vias with a diameter of 
800µm. 
 

  
Type 1 via structure between source/drain Type 2 via structure between upper  
level and upper metallization level. Via dia- metallization level and gate level.  
meter shown is 200µm.    Via diameter shown is 200µm. 

 
Type 3 via structure between source/drain level  
and gate level. Via diameter shown is 200µm. 



 
Type Level 1 Level 2 Via dimensions [µm2] 

1 - 100 Source/drain Upper metallization 100x100
1-200 Source/drain Upper metallization 200x200
1-400 Source/drain Upper metallization 400x400
1-800 Source/drain Upper metallization 800x800
2-100 Upper metallization Gate 100x100
2-200 Upper metallization Gate 200x200
2-400 Upper metallization Gate 400x400
2-800 Upper metallization Gate 800x800
3-100 Source/drain Gate 100x100
3-200 Source/drain Gate 200x200
3-400 Source/drain Gate 400x400
3-800 Source/drain Gate 800x800

 
 
2.6 Via chains 
 
To get some statistics on the reliability of the via fabrication process, several circuits 
containing multiple vias in series are included in the mask set. Series of type 1 vias 
(via between source/drain and second metallization) and type 2 vias (via between 
second metallization and gate level) were designed. 
 

  
Via series for type 1 vias between  Via series for type 2 vias between  
source/drain level and second metallization  second metallization level and gate  
level. Via dimensions shown are  level. Via dimensions shown are   
200µm x 200µm.     200µm x 200µm. 
 
Each via series consists of 38 vias of the specified type. Type 1 via series have their 
contact leads in the source/drain level, type 2 via series in the second metallization 
level. 
 



2.7 LC resonance circuit 
 
An antenna pattern for 13.56 MHz communication serves to evaluate drifts in the 
passive components. It consists of a standard RFID-coil and a small plate 
capacitance, which is integrated in the first and second conductive layer, and the 
crossing of the coil. The capacitance value and in consequence the resonance 
frequency depends on the thickness of the dielectric and its dielectric constant. To 
meet 13.56 MHz geometrical dimensions must be adopted to process and material 
properties. Nevertheless for reliability evaluation an exact tuning to this frequency 
will not be necessary. 
 
 
 

 
 

Passive LC-Circuit 
 
 


	PolyApply
	Content
	1 Introduction
	2 Description of device structures
	2.1 Polymer FET
	2.2 Diodes
	2.3 MOS-type capacitor
	2.4 Conductor
	2.5 Via
	2.6 Via chains
	2.7 LC resonance circuit


