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For more information, please visit www.photonis.com

Hybrid Photo Diodes

PHOTONIS products have led the industry in 
electro-optics and image intensifi ers for over 35 
years. We supply standard and custom products 
and offer expert, personal service designed to 
meet the rigorous demands of signal amplifi cation 
and night vision applications.
Our unrivaled expertise in designing and 
manufacturing Hybrid Photo Diodes and related 
technology allows us to combine the sensitivity 
of photomultiplier tubes with the excellent spatial 
and energy resolution of silicon sensors.
PHOTONIS HPDs ensure the most sensitive and 
highly-integrated systems available.



Photon counters are used to detect each photo-electron 
almost without any noise in many different types of 
applications.
A photon counter is able to record each event. Each event 
will then be judged by the electronics: low gain events will 
be rejected. The low gain tail of the PHD is noise. The
peaked part represents the real events. By putting the 
discrimination level in the valley, the optimal setting for a 
photon counter is achieved. A low valley characterises a 
high quality photon counter.
PHOTONIS offers two types of photon counters:
Multi-MCP Image Intensifi ers and Hybrid PhotoDiodes.

PHOTONIS brings you the most advanced detection solutions in the world.

HPD Focus Size Number 
of pixels

Pixel size
(mm)

Pixel confi guration Operating voltage
(kV)

Entry window

Electrostatic 18 1 2 Single 15 Quartz
Electrostatic 40 1 2 Single 15 Quartz
Electrostatic 72 1 2 Single 20 Quartz
Electrostatic 72 61 2 Hexagonal 20 Quartz
Electrostatic 72 163 1.4 Hexagonal 20 Quartz

Proximity 18 32 In 2 circles 12 Quartz / F.O
Proximity 18 61 2 Hexagonal 12 Quartz / F.O
Proximity 18 163 1 Hexagonal 12 Quartz / F.O
Proximity 25 19 5.4 Hexagonal 12 Quartz / F.O
Proximity 25 73 2.7 Hexagonal 12 Quartz / F.O

Multi-MCP Image Intensifi ers

They have a saturated Pulse Height Distribution (PHD). They are characterised 
by a very high MCP gain, a large peak/valley ratio and a small gain spread. 
As for single MCP Image Intensifi ers, different formats are manufactured and 
the photocathode can be matched to the spectral range of the application.

Hybrid Photo Diodes are an alternative technique. They amplify an electron in a vacuum tube 
and bombard it onto a silicon diode. For each impact a gain of about 2000 to 3000 is achieved.
The simplest HPD has only one diode (one pixel). By incorporating a diode array instead of 
a single diode, multipixel versions are obtained. The standard HPDs go up to 73 pixels, but 
customized ones could offer many more. For signals coming out of scintillating fi bers, PHOTONIS 
also offers fi ber optic entry window to avoid any coupling loss in the connection.
HPDs are available in many different formats, proximity or electrostatically focused. They all show 
excellent single photon detection capability, with an extremely good linearity and fast timing.

The following table lists standard HPD confi gurations. It will help you to select the right confi guration for your specifi c 
application. If you have any questions or need assistance, do not hesitate to contact us.

• Electrostatically focused HPDs of 18 & 40 mm can be offered with Integrated Pre-amplifi ers.
• Hot S20, S20, S20UV, S25 and Solarblind photocathodes are available on Quartz entry window.
• Photocathode Hot S20, S20 and S25 are available on Fibre-optic entry windows.

Hybrid Photo Diodes

  

Photocathode

 

• Proximity focus
• 1:1 imaging
• Operates in magnetic fi elds

• Electrostatic focus
• Large detection area
• Demagnifying design

Classical HPD designs
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Hybrid Photo Diodes

Photocathodes deposited on Fibre optic window are ~20% 
less sensitive and cut at 400nm

• Electrostatically focused HPDs

1 pixel Multi-pixel

• Proximity focused HPDs

Other (custom designed) 
pixel layouts are possible

Photocathode DCR
(counts/cm²/sec) at 20°C

Solar blind < 5
S20UV < 150
S-20 < 1500
Hot-S25 < 50000

HPD photon electron spectrum

Photocathode spectrum characteristics (on quartz)

Typical dark count rate levels

HPD Uniformity plot

HPD overview

HPD 72mmHPD 72mm


