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Abstract 

HYPOLED is a collaborative European project that 

commenced in 2008. It is targeted toward "High-

Performance OLED-Microdisplays for Mobile Multimedia 

HMD and Projection Applications". In this paper, we 

describe the initial objectives and present draft 

specifications for devices, the personal display system 

and micro-projection unit. Initial results are shown and 

discussed. 
 

 

1. Introduction 

 

The HYPOLED project aims to produce two OLED 

microdisplay based demonstrators; a Wearable 

Personal Display Unit (HMD) and a Micro Projector 

Unit (MPU). The project encompasses the concept, 

design, specification, and fabrication of a VGA 

resolution microdisplay. The display will then be 

integrated into custom optical systems, appropriate for 

the demonstration unit, in conjunction with the design 

and fabrication of a Mediabox unit providing the 

necessary interface between incoming digital 

broadcast video and the microdisplay unit. This 

system based concept should allow the demonstrator 

units to represent the State-of-the-Art, and provide 

significant commercial exploitation potential. 

The project has a duration of twenty four months 

and can broadly be divided into four phases; a 

specification and definition stage (year 1), a 

conception stage (year 1), a device development stage 

(partly year 1 and year 2) and a final integration phase 

(year 2). During the first phase all the application 

related specifications will be defined. These 

specifications are taken with particular regard to the 

current State-of-the-art and the market requirement for 

the demonstrator units. During the second, conception, 

phase, the detailed design of all the demonstrator 

components will be completed, including the CMOS 

backplane, the optical systems, the electronic interface 

and the mechanical integration parts. A third phase of 

device development follows in which the individual 

components will be developed into a state ready for 

the integration into the demonstrator units. The final, 

integration, phase will combine all the individual 

components to provide two proof-of-concept 

demonstrator units. 

 

 

 
Fig. 1.  Schematic depiction of HYPOLED 

demonstrator concept 
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Fig. 2.  HYPOLED system concept 

 

Initial partners in the project had been 

MicroEmissive Displays (MED, Edinburgh/UK, 

Coordinator), Fraunhofer Institute for Photonic 

Microsystems (IPMS, Dresden/Germany, Technical 

Manager), Fraunhofer Institute for Applied Optics and 

Precision Engineering (IOF, Jena/Germany), 

Mobintech A/S (MOBI, Farum/Denmark), University 

of Edinburgh (UEDIN,  Edinburgh/UK), and 

Universität zu Köln (UCO, Köln/Germany). Due to 

MED entering administration in Nov 2008, IPMS has 

overtaken coordination since then. MED has been 

replaced by new partner Mircooled SARL (MOL, 

Grenoble/France) in 2009. 

 

 

2. Initial Results 

 

2.1 OLED microdisplay backplane 

The backplane design was undertaken in a 0.18um 

commercially available silicon foundry process at X-

FAB (www.xfab.com), that has been adapted to 

achieve an appropriate CMOS-OLED interface. A so-

called current driven digital DRAM pixel cell uses an 

additional current source transistor in order to provide 

a constant current through the sub-pixel OLED. The 

luminance of the OLED should be less influenced by 

voltage fluctuations, OLED threshold lifetime changes 

and supply line (cathode) resistances with this current 

driven principle. But due to the fact that the current 

source needs an additional transistor, the second HV 

supply voltages and therefore the voltage level shifter 

had been omitted. In this way the pixel cell operates 

only with main supply voltage of 1.8V. With the 

maximum negative cathode voltage of 7.0V (for PIN-

OLED) there is a maximum output swing of 7.4V. 

TABLE 1. Pixel cell approach comparison  
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Fig. 3.  Microdisplay and carrier PCB setup 

 

2.2 OLED integration 

Initial experiments on SM-OLED depositions on X-

FAB substrates with specifically adapted top metal 

layer and towards the green OLED stack for the 

micro-projector have been provided. The feasibility of 

lithographically patternable R, G and B has been 

proven on lab samples.  

Whilst the current approaches do not pattern the 

emissive layer of the microdisplay, HYPOLED will 

also integrate an RGB sub-pixel patterning process 

into the microdisplay fabrication by using photo-

crosslinkable OLED materials (see Figure 4). The 

compatibility of the process with CMOS substrates 

and with top-emitting devices will be addressed. 

Advantages of this approach are the large colour 

gamut and the fact that delicate alignment of the 

colour filter is avoided. 
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Fig. 4. Subpixel-patterning using RGB 

photoresists 

 

To realize highly efficient green top emitting OLED 

for micro-projection a p-i-n-type OLED stack with a 

double-emission layer similar to that shown by IAPP 

[1] will be evaporated on the CMOS backplane. A 

bottom emitting OLED with such a stack operates at 

low voltages of 2.85V and efficiencies of 51cd/A at a 

luminance of 1,000cd/m² and 3.4V/51cd/A at a 

luminance of 10,000cd/m². The LIV-characteristics 

and the current efficiency curve of a bottom-emitting 

double-emission pin-G OLED are depicted in Figure 5 

& 6. For a good interaction with the micro-projection 

optics the top layers will be optimized to obtain high 

luminance at small viewing angles. 
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Fig. 5. Current efficiency of double-emitting pin-

G OLED 
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Fig. 6. LIV-characteristics of double-emitting 

pin-G OLED 

 

2.3 Optics 

Preliminary design solutions for both head-mounted 

display (HMD) and micro-projection (MPU) units 

have been created. A decision on the optical 

configuration of the HYPOLED prototype HMD has 

been achieved. 

 

Fig. 7. HMD design 

 

An initial prototype of an OLED microdisplay based 

projection unit has been demonstrated for proof-of-

concept [2], built around an existing IPMS high-

brightness, monochrome microdisplay and off-the-

shelf optics; IOF designed, constructed and realized 

the system integration of this projection system. 

 

 

Fig. 8. MPU optics setup 
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Fig. 9. Initial OLED-microdisplay-based micro-

projection setup 

 

 

2.4 Mediabox 

The 'Mediabox' architecture design and WLAN 

integration have been achieved. This component 

comprises the interface between the incoming digital 

broadcast video and the microdisplay, and will 

combine the required wireless interface, video 

processing including video decompression and scaling, 

as well as the corresponding high-speed serial 

interface of the OLED microdisplay to transmit the 

uncompressed video stream to the head mounted part 

of the system. The Mediabox will have a degree of 

miniaturization suitable to make the unit portable. 

Conceptually, wireless signals are received, processed 

and passed to the CMOS backplane. A user interface 

is provided on the mediabox as well as the batteries to 

provide power to the system. The block diagram of 

the Mediabox is shown in Figure 10. For DVB-T/-H 

reception a joint tuner and demodulator will be used. 

Instead of developing a specialized hardware solution 

for the backend video processing, a single-chip 

Multimedia processor with ARM11 kernel will be 

used. The Samsung S3C6400 SoC that comprises 

various connectivity blocks (USB 2.0, UART, SDHC, 

etc.) and hardware support for decoding of MPEG-4 

streams – a feature important for handling of DVB-H 

– has been chosen. This device is optimized for 

handheld devices regarding power consumptions. First 

estimations have shown that operation time of up to 

10 hours for the entire HYPOLED system if running 

from high-capacity but light-weight batteries can be 

achieved. 
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Fig. 10. Mediabox system design concept 

 
 

3. Summary 

 

Already, via the project web site, we have received 

enquiries from parties interested in obtaining access to 

the microdisplay device under development. An early 

HMD using MED’s QVGA OLED microdisplay was 

shown by Mobintech at Mobile World Congress. 

Feedback was very positive and indicated that higher 

resolution (to be offered by the HYPOLED device) 

would be very welcome. We maintain frequent 

informal contact with several market analysts to stay 

abreast of market developments in the areas of video-

glasses, pico-projectors and other applications of 

microdisplays. Market forecasts for these areas 

continue to be promising. The prospects for 

commercialization of the systems developments made 

in the project remains high. The loss of MED has been 

fully compensated by new partner Microoled. 
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