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ID Quantique — Company Profile

IDQ
* Founded in 2001

* >80 employees in 4 countries

* 2 Business units:
Quantum sensing &
Quantum-safe security

:—T—: High-quality engineering
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2001-2016: 15 Years of Quantum Innovation

IDQ’s quantum cryptography
technology used at 2010 Launch of AIS31
world cup certified QRNG
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IDQ Quantum Roadmap 2015-2025
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Ariane 6 launcher
Opto-pyrotechnics
“Extreme” OTDR requirements

ID300, ID281 and 1ID900

<1.5 cm spatial resolution in large core MMF

Short production tests with free-running detection Possible with
of up to 8 km of fibre in launcher SNSPDs only

Insertion loss measurement




ﬁ IDQ supplies high reliability single photon technologies to Ariane 6

the next generation of space launch vehicles built by ArianeGroup on behalf of the ESA
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IDQ Single Photon Systems have been selected:
» D281 single photon detector,

» ID900 Time Controller with its OTDR package
» ID300 Laser

Ariane 6 Launcher program

v" Accuracy unachievable by traditional means
v/ Centimeter spatial resolution

v" Intrinsically safe solution

v" Fully qualified by ArianeGroup (Airbus-Safran)
V' First flight in early 2021
v" 30 year program
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Lab to market place
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Lab to market place

SKTEG

QUANTUM

Secured by Swiss Quantum

The SKT IDQ QRNG chip inside the Samsung Galaxy A Quantum

https://www.engadget.com/samsung-and-sk-telecom-reveal-
worlds-first-smartphone-with-quantum-security-tech-
143049380.html
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Quantum Technologies for sensing performance

beyond conventional techniques

Low-Light Hi-Res Timing
Sensing defined a4 ivn
i o Instruments Time Controller

Event timer & Electronics
(TCSPC)

Extending the performance of Time-

Quantum Sensing of-Flight based sensing systems:
Solutions + Industrial single photon lidar
* Single photon OTDR based integrity
monitoring

Bio-Sciences Material Science Quantum Physics Communication Automotive 8 Defence O&G
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Quantum Sensing Products

| SPADS | SNSPD | Electronics

| 1D230 FR detector

| D281 SNSPD

wQ

| 1D220 FR detector

| 1D900 Time Controller

| 1D Qube NIR FR and Gated
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Quantum Sensing Products — InfraRed SPAD

| 1D221 | Key Benefits

¥ Spectral range: 900 — 1700 nm (NIR wavelength)
» Timing resolution: 150 ps
» SMF & MMF input
» Adjustable dead time 1 us to 25 us
» Free-running
¥ Peltier cooler, -50°C in Geiger mode
» Low Dark Count Rate:
- 800 Hz DCR at 10% Quantum Efficiency
- 3 kHz DCR at 20% Quantum Efficiency
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Quantum Sensing products — InfraRed SPAD

| 1D230 | Key Benefits

» Based on ID221 :

- Free-running

- Spectral range: 900 — 1700 nm (NIR wavelength)

- Timing resolution: 150 ps

- SMF & MMF input
» Adjustable dead time 2 us to 100 us
» APD cooled down to -90°C with Sterling engine cooling
. » Bestin class Dark Count Rate :

- 80 Hz DCR at 10% Quantum Efficiency

- 200 Hz DCR at 20 % Quantum Efficiency
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Quantum Sensing products — SNSPD

| Key Benefits

| 1ID281 » System detection efficiency up to 90%
(at 1550, 1310, 780, 850, 950 nm)
» Plus: broadband, high speed, PNR, Pol. insensitive

» Standard low dark count rate (DCR):
<100 Hz (1310 to 1550 nm)

<5 Hz (950 to 1064 nm)

<1 Hz (780 to 950 nm)

» Recovery time < 20 to 40 ns (@ 50 % of the max. efficiency)
¥ Jitter < 20 ps (Visible); < 40ps (InfraRed)

» Closed-cycle 0.8 K cryostat — infinite temperature stability

» Up to 16 channels per cryostat

» Agile control and data recording electronics
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Quantum Sensing products — Timing Device

| 1D900

| Key Benefits

Parameter

Input channels

Bin width

Time jitter (RMS)
Dead-time

Maximum processing rate
(per channel)
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SWISS MADE
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ID281 Full turnkey multi-channel SNSPD solutions

Up to 16 channels

System detection efficiency up to 90%
(at 1550, 1310, 780, 850, 950 nm)

Plus: broadband, 200 MHz, PNR, Pol.ins
Short Recovery time between 20 & 40 ns
200 MHz & PNR option

Low jitter (as low at 20 ps)

Low dark count rate (as low as 1 Hz)

0.8 K closed cycle cryostat

Continuous operation

Timing & time tagging electronics

ID Quantique PROPRIETARY
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Superconducting detectors at IDQ

Pushing the limits of in-and-out of the lab
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High & broadband system
detection efficiency

broadband SNSPD

broadband SNSPD "
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Low jitter (down to 20 ps)
Low noise (down to < 1 Hz)

Short recovery time (down to 20 ns)
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Ariane 6 assembly will use
IDQ’s SNSPDs

QKD over 421 km (UNIGE)

Alice
2.5GHz o O L P

421 km




SNSPD - Swiss Made Nanowires - ID281
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» Wafer Scale Proceesing b Detachable devices with SNSPD » Self aligned mount for alignment with
meanders inside Optical fiber +/- 3 um
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SNSPD — Broadband Efficiency
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Broadband efficiency detectors:
» >80% from 1310 to 1550 nm
» >80% from 780 to 950 nm
» >80% from 950 to 1064 nm
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SNSPD - InfraRed Standard Detectors performances gt SWISS

re ,? QUANTUME

» Detection range 1310 to 1550 nm

a ' N — ) 80'? e o b Over 80% System Detection Efficiency
with = m lon .
BAEALL IR G SR ISR {or » Dark Count strictly below 100Hz
efficiency at 1550 nm o | _ _ _
80 B e o 9 » Time to recover 50 % of max SDE is < 40ns (deadtime)
g L ; 10
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S . 10° :—; ﬁ
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£ . System dark count rate  {* 5 f
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Bias current (uA) Time (ns)
1550 nm Standard Detector : SDE vs DCR vs Bias Current 1550 nm Standard Detector deadtime : Normalized counts VS time
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ID281 jitter . §:. Swiss

** QUANT

| ID281 - Timing jitter

1.0 System detection
jitter (1550 nm): 25 ps FWHM
208 , _
5 Detector deconvoluted b Standard jitter (FWHM):
3] - jitter: 22 ps <40 ps (1550 nm)
2 0.61
1= R S < 30 ps (780-950 nm)
£ 0.4
2 B Ultra-low jitter option:
0.2 <30 ps (1550 nm)
<20 ps (780-950 nm) upon request
0 S0 o 50 100 150 200
Time (ps)

1550 nm Detector Timing jitter
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0.8 K Closed Cycle Cryostat

| ID281-sorption, Cryostat stability

» Base temperature is 0.8 K » Temperature stability is better than 0.5mK
0.835 0.80965
0.830 0.80960 1
20825 g 0.80955
= =
i 0.80950
0.820
0.80945
0.815
0.80940
0.810
0.0 05 1.0 15 2.0 25 0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time (hours) Time (hours)
Refrigerator base temperature Temperature stability
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High-speed SNSPDs
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SNSPD — High Speed detectors & PNR
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50 50% SDE at 50 MHz counting rate

3 dB SDE drop at > 80 MHz detection rate

1.00E+08

1.50E+08
Mean detection rate with CW illumination at 1550 nm (Hz)

2.00E+08 2.50E+08

ID Quantique PROPRIETARY

An example of Fast SNSPD Detector counting
rates :

Typical System Detection Efficiency > 70%
SDE > 50% at 50 MHz,
SDE > 10% at 200 MHz



Photon-number resolution capability

Photon-number resolution at 1550 nm
- At least 4 photons

Exact number can be determined with amplitude using an oscilloscope or with a combination of several
channels with different thresholds on the ID900

it VW i 5 Nt 1 IS T T N &bl or

Run: 10.0GS/s Sample

4 photons

3 photons

2 photons

1 photon

M 500ps Chi \ S58mV 2 (w\
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SNSPD - Use of detectors in recent experiment

Secure Quantum Key Distribution over 421 km of Optical Fiber. Boaron et al (2018)

» Secure quantum key distribution over record breaking long distance of 421 km of optical fiber

» Secret key rates of 6.5 bps over 405 km
Bob SNSPDs

¥ An article from Geneva Applied Physics University

https://doi.org/10.1103/PhysRevLett.121.190502
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Automated Operations

(87 1D281 Temperature Control - 2.0.5

| Software @ r: 10303010 Set

Init port settings

Tr= 0.780 K
Condensation...
e - Tsw= 15 K
vaporation...
i Tis= 380 K
Condensation and Evaporation...
Tp= 310 K
Switch Off and Hpump Off
. hpump= 0 v
»  Daily program switch= 264 V
»  Temperature control & logging X = ' Faining riscros:
Start Condensation and Evaporation...

»  User Friendly

» Remote monitoring

Stop all macr...

G |DQ Copyright (c) 2017 ID Quantique SA. All Rights Reserved.
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ID900 Time Controller and Event Timer 1

ID900 Time Controller

The control hub for
your single photon
experimemts

All in one

ﬂ\ Fast data processing

» 4 channel Time-tagging & Histograming Up to 100 Mevents/ch

» 4 high speed outputs, e.g. for Delay &
Pattern Generation

Q

Conditional programmable outputs

»  Built-in conditional filters and counters Picosecond timing

©

b Configuration editor @ Cost effective solution for mutiple
Wwy” channels
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Time Controller - Counters Window

Time-to-dicital canverter | Delsy ¢ gatern generatar | SCPIConsols |
Oty SaRgeE Siaii-sion nistogram | Goineidence tistogram | Cauntens

Channel 1 Threshold (mv]  Edge Dslay Fraquency (Hz] Displayed counters: 5] start  [2] 1 lz. (ElE 4 12 Elia Elus Bz Elz/a Elad @122 B 24 1/ &4 El oy

JEle " ¥ ¢ = - Comcinzn =) - - Cca (e } =
Integramon Wingow _ 100 = = Comoinznce wingow 10=[= unters rounging | Aum Caunters histary (s=conds) w0
qQ

Start [ = | acls] @ ©

ot [l | “ofs @ © [ o=l e708720 % 9.5 1k 9 61k 9-71](
oz WO [ ol ® 0 [ ogEsl swess

mors Ml [ woE @ © [ o=l ssesw

euta ([l aofs @ o | ofHE=l 1000000

Histogram settings

oo [CoeEEs
Sin count 10000 H: Sin width 100 P; leso»

Refreshtime @ 015 © 0.55 © 15 7 Acquisition time:

- AL
Acquisition . — | o L‘ NS | =]
Q [ O stop | [ e |

Prograss 2) § T T ——

Acquisimon ime | &0 ; ) i \_,_‘)L,Ji AS8 L\.J— My jl .—I I |J 1L I o [T [LL J— d— gl ™ L el - -’\_r.'_‘-_r-'

L unfx Lorpg o nlm 8

Before acqulsition | Clear After acguisition [ Beep ¥ stop

= ”LH j 1 J &r H o WIH LU L H

Faps— i HHHHH[UM S MHHHH”D”L
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» 4-fold Coincidence histogram
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Time Controller working principle and configuration editor

— O %
id900 TCSPC ID900 Configuration Editor GUI
.
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| SPADS

| 1D230 FR detector

wQ

| 1D220 FR detector

| 1D900 Time Controller

| 1D Qube NIR FR and Gated

o Modern 4-channel TCSPC
o Conditional outputs

oExact PNR (photon number resolution)
oExtended wavelength range
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