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Sensitivity exceeding anything seen before
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ElFys at a glance

Photodiodes with sensitivity exceeding 
anything seen before

Founded in 2017, based in Espoo, Finland
• Based on long term research work at Aalto 

University, Finland
• Strong R&D background, innovation team

100+ customers, 20+ countries
• Direct sales and customer support
• Distributors in USA, China, South Korea, 

Japan, Europe, Middle East

Full supply chain and made in Europe

© ELFYS, INC. | 2026 | All rights reserved.
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ElFys provides light detectors with superior 
sensitivity by utilizing advanced nanotechnology 
& atomic layer deposition technique

Innovation: Black-silicon photodiode

Nanostructure traps and 
absorbs all light photons

Superior sensitivity
• ~100 % quantum efficiency
• Ideal broadband response
• Wide detection angle

Superior match with design
• Better signal-to-noise ratio
• Power saving from light source
• Optical system design 

optimization/simplification

Customization capability
• Design to customer requirements
• Processing services
• Technology licensing



5CAPTURING EVERY RAY OF LIGHT © ELFYS, INC. | 2026 All rights reserved.

Temperature effects in photodiodes
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Effect of temperature on photoresponse

• Photon energy must be larger than band gap to excite electron from valence band to 
conduction band.
• Sharp drop in absorption coefficient at energy corresponding to band gap.

• Increased temperature reduces band gap. 
➢ Absorption of NIR light enhanced.
➢ Increased EQE & responsivity.
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J. Heinonen et al. Optical Components and Materials XVIII, vol. 11682. SPIE 
Conference Proceedings. 2021.
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Effect of temperature on dark current

• Charge carriers can be excited also by thermal energy (lattice vibrations).
• Dark current increases exponentially as a function of temperature and doubles for 

every 8-10 °C in silicon. 
• 𝐼𝑑 = 𝐾 ∗ 𝑒−𝑞𝐸𝑎/𝑘𝑇, activation energy 𝐸𝑎 =0.77 eV for Si
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Effect of temperature on speed

• Rise time of biased photodiodes often dominated by drift time of carriers:

• Increased temperature results in more frequent phonon scattering.
➢ Reduced carrier mobility and drift speed.
➢ Increased rise time.
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Black Silicon 4-Quadrant Photodiode (QPD) product line
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ElFys Black Silicon 4-quadrant Detector

© ELFYS, INC. | 2026 | All rights reserved.
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2-SIDED AR COATING

FOR 1064 NM

OPTIONAL HEATER

Ø14 MM 4-QUADRANT DETECTOR
Ø27.45 MM 7-PIN TO-CAN

(11 PINS WITH HEATER)
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ElFys Black Silicon 4-quadrant Detector

0.64 A/W responsivity and <15 ns rise time for 1064 nm
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EQE and responsivity at room temperature

• ~100 % EQE in UV-VIS-NIR up to 980 nm. Peak responsivity at 1010 nm: 0.79 A/W.
• AR coating optimized for >1000 nm: 

EQE and responsivity of packaged diode equal to bare chip at >1000 nm.
• Responsivity of packaged photodiode with window at 1064 nm: 0.64 A/W.

➢ >30 % improvement compared to other state-of-the-art!
• Another performance maximum at 575 nm.
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Application example: Guided munition
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• Missile lock-on distance can be increased by 
up to 30 % compared to state-of-the-art.

• Weapon system becomes more reliable and robust 
against air disturbances like smoke, dust etc.

Missile with 
seeker head

ElFys 4-
quadrant 
detector

Weapons 
platform

Good firing 
zone 
increased
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Optimization of working conditions for ElFys QPD products
QPD-385-Y/YH
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Responsivity as a function of T
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• For >1000 nm, EQE increases with increasing temperature.
• Responsivity at 1064 nm increases linearly as a function of temperature :

• +1.7 mA/W per °C
• From 0.64 A/W at 25 °C

to 0.75 A/W at 85 °C.

All data measured from packaged products (QPD-385-YH) at 140 V bias, unless otherwise noted.
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Response non-uniformity, 1064 nm, 140 V

1070 nm
1060 nm
1000 nm

Non-uniformity as a function of T Non-uniformity =
(𝐼max−𝐼min)

𝐼avg

Total current, 1064 nm, 140 V, QPD-385-Y, RT

• Response non-uniformity heavily dependent on 
wavelength due to different absorption depth.

• Uniformity improves by increasing temperature due to 
reducing band gap. 
➢ Light is absorbed closer to front surface.

All data measured from packaged products (QPD-385-YH) at 140 V bias, unless otherwise noted.
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Risetime as a function of T

9

10

11

12

13

14

15

25 35 45 55 65 75 85 95

Ri
se

tim
e 

(n
s)

Temperature (°C)

Risetime, 1064 nm, 140 V, 50 Ω

• Rise time spec (25 °C, 140 V, 1064 nm): 15 ns,
typically slightly lower.

• Rise time increases with increasing temperature 
due to reduced carrier mobility.

• Increased rise time can be compensated by 
increasing operating voltage.

180 V

All data measured from packaged products (QPD-385-YH) at 140 V bias, unless otherwise noted.
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Dark current as a function of T
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• Dark current specification for QPD-385-Y(H):
• Typical 5 nA
• Max 30 nA

• Dark current increases exponentially as a 
function of temperature.
• Factor +1.09-1.11/°C.

All data measured from packaged products (QPD-385-YH) at 140 V bias, unless otherwise noted.
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Optimization between responsivity and noise
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• Both responsivity and dark current increase as a 
function of temperature.
➢ Optimization to obtain highest SNR.

• Case example with transimpedance amplifier 
based on TI OPA 657 operational amplifier.

• SNR is improved by heating the photodiode.
• Optimum temperature depends on exact parameters.
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Gain: 20k
f3dB: 4 MHz
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Summary

Parameter Effect of increasing temperature

Responsivity

Non-uniformity

Dark current (noise)

Speed
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© ELFYS, INC. | 2026 | All rights reserved.

www.elfys.fi
info@elfys.fi

https://www.linkedin.com/company/elfys
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Q&A 
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