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EPM239BA SS

0110T1886
Flow # 205234
Idark(@Vb-2.0V) 0.23nA
Vbreak(@10uA) 57.1V
Vmargin(@1uW) 2.3V
Vop(@M=3, 25 , 10uW) 48.9V
Vop(@M=10, 25 , 10uW) 55.1V
Vop(@M=20, 25 , 10uW) 56.5V

Princeton Lightwave APD (AGD-25-SE-1-T46 )
( 2 Goodrich (Sensors Unlimited) APD  SU055-GM-APD-FO

2 Princeton Lightwave APD

Parameter Description Test Conditions Specifications Unit
Min Typ. Max

Effective Optical 25 Um

Diameter

Linear Mode Parameters (295K, all voltages and currents are reverse biased)

Breakdown voltage Vb 295, Id=10uA 40 50 65 \Y

Temperature dependence | Btween 300K and 150K, linear 0.15 %/K

of Vb, vy approximation

Quantum Efficiency, QE 1550nm, M=1 (linear mode) 60 %
1300nm, M=1 (linear mode) 70

Responsibility, R 1550nm, M=1 (linear mode) 0.75 AW
1300nm, M=1 (linear mode) 0.75

Total Dark Current, Id M=10; primarily non-multiplied 0.1 nA
Id

Punchthrough  Voltage, | V(R=0.1A/W) at 0.1uW Vb-10 \Y

Vp illumination

Capacitance, C M=10, 1IMHz 0.25 pF

Geiger Mode Parameters (all voltages and currents are reverse biased)
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Dark Count Rate per 1ns, | 220K, 10kHz (no afterpulsing)
DCR(1ns) 3V overbias 3E-5
5V overbias 1E-4
7V overbias 4E-4 probability
200K, 10kHz (no afterpulsing) per
3V overbias 1.5E-5 1ns gate
5V overbias 5E-5
7V overbias 2E-4
Detection Efficiency, DE 3V overbias 13
5V overbias 20 %
7V overbias 30
Jitter, J 3V overbias 120
5V overbias 50 Ps
7V overbias <50
NOTE: highly circuit dependent
Minimum Hold-off to | Hold-off time for DCR increase
avoid Afterpulsing <2X DCR at 1ms hold-off (no
afterpulsing)
200K 20 us
3 Goodrich APD (Geiger-Mode Specification (-60 , 1.3um)
Parameter Test Conditions Min | Typ | Max Units
Quantum Efficiency Single photon input, 50 %
Excess bias 5%-10%
Dark Count Rate Excess bias as required 500,000 | Counts/s
for 50% QE
Output Pulse Jitter Excess bias as required 100 Ps RMS
(Leading Edge) for 50% QE

APD
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® APD

APD
77det
d
1
APD 10%
APD
1 SN
APD
APD
APD 2
2
2
2 Hold off

[1] A. Yoshizawa and H. Tsuchida, "A 1550 nm single-photon detector using a
thermoelectrically cooled InGaAs avalanche photodiode," Jpn. Appl. Phys. Pt.1,
vol.40, pp.200-201, 2001.

[2] http:/staff.aist.go.jp/voshizawa-akio/

[3] http://www.princetonlightwave.com/

[4] http://www.sensorsinc.com/
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InGaAsInP APD
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InGaAs/InP APD

1550nm 1300nm
Periodically Poled Lithium Niobate
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Si-APD
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1. InGaAs/InP APD

InGaAs/InP APD
(nm) 1300-1600 1550
(%) 10 37 9
(kHz) 20 800 13

Afterpulse
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[1] A. J. Shields, M. P. O’sulivan, I. Farrer, D. A. Ritchie, R. A. Hogg, M. L. Leadbeater, C.
E. Norman, and M. Pepper, “Detection of single photons using a field-effect transistor
gated by a layer of quantum dots”, Appl. Phys. Lett., 76, 3673 (2000).

[2] J. C. Blakesley, P. See, A. J. Shields, B. E. Kardyna, P. Atkinson, I. Farrer, and D. A.
Ritchie, “Efficient single photon detection by quantum dot resonant tunneling diodes”,
Phys. Rev. Lett., 94, 067401 (2005).
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(Transition Edge Sensor, TES) 1
(Superconducting Single Photon Detector, SSPD)
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TES 1 [1]
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SQUID Superconducting Quantum Interference Device
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[2] 2]
25um 20nm 100mK
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50kHz

® SSPD
(3]
« )
Ic
(hotspot)
[4]
(3] MIT NIST
4.2K 57% 0.1cps 2GHz
10ps
10GHz
[1] =

http://www.astro.isas.jaxa.jp/~mitsuda/r2/index.html

[2] D. Rosenberg, A. E. Lita, A. J. Miller, and S. W. Nam, “Noise-free high efficiency
photon-number-resolving detectors,” Phys. Rev. A, 71, 061803 (2005).
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QIT2006-50 (2006).

[4] G. N. Gol'tsman, O. Okunev, G. Chulkova, A. Lipatov, A. Semenov, K. Smirnov, B.
Voronov, and A. Dzardanov, C. Williams, and R. Sobolewski, "Picosecond
superconducting single-photon optical detector," Appl. Phys. Lett., 79, pp.705-707
(2001).
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SECURITY GATEWAY 7505
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19 175mm 475mm 600mm 20Kg

50



BB&4
3DES  AES(256bit) 100
120Km Decoy
IPSEC VPN

One-Time Pad

120km

FIPs

nniuilf
{

i

f
mEmE
oo
Shitiie ||
Ll
|4l
.:_ ll
E.
i
! i
} i
oo

B e e (=)
: [T L omas T ™~ E [oep——— e raas frT— ™~

= e - . - = = e

- I - = : [ - e ~
- [ T .+ = Bk mmE T
E | | e - | penm e T
= - i i = - - s

[1] Magiq Technologies www.magigtech.com

[2] “Magiq QPN Security Gateway,” www.magiqtech.com/press/7507_Data_Sheet.pdf
idQuantique

VPN Vectis

Clavis
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Clavis Vectic

Vectis
177mm 428mm 466mm 16kg
(QKD) AES
IEEE802.3u 100Km
100
AES(128, 192, 256bit)
AES AES
BB84
100km
Vectis
Web
SimpleNetwork Management Protocol
SNMPv3
Clavis
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160mm 460mm 420mm 10kg

Plug&Play 100Km
BB84 SARG

25km  1.5Kbps

Triple-DES(ANSI 9.52, 168bit), AES(128, 192, 256bit)

AES  Triple-Des

100km

BB84 SARG

Sync out
VC++

[1] idQuantique www.idquantique.com

[2] Clavis www.idquantique.com/products/files/clavis-specs.pdf

[3] Vectis www.idquantique.com/products/files/vectis-specs.pdf

SmartQuantum
CEO  Frederic Coste
SQBox

WAN
AES192

[1] SmartQuantum www.smartquantum.com
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““Toward Quantum Standard””

Quantum Technology Group,
Cambridge-MIT Institute & NIST

3114
NEC
) Toward Quantum Standards A Workshop on Quantum Information
Technology
[ ) 2006 5 25 26
) Royal Society, London
) Quantum Technology Group, Cambridge-MIT Institute & NIST
() 36  (NIST2, NSA2, NPL3, GCHQ, DTI
MagiQ 2, ARC 2, id quantique 1, NEC1, Toshiba 1
Telecordia, AboveNet, Quantum Information Partners HP2, )
) Clarles Clark, Chair (NIST); Mattthias Christandl (Cambridge), Artur
Ekert (Cambridge/QTG) and Sonia Schirmer (Cambridge/QTG)
) Nicolas Gisin (Geneva), Andy Hammond (MagiQ), Richard Hughes (Los

Alamos); Sir Peter Knight (Imperial/NPL); Mark Heiligman (NSA), Peter Landshoff
(CMI); Seth Lloyd (MIT), Peter Smith (GCHQ), Larry Parker (TBC), Nabil Amer (TBC)

HP
http://[www.cambridge-mit.org/events/article/default.aspx?objid=1345
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3.1.1.5 MagiQ Technologies
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» Qcrypto.org
{}
{}

< Workshop
» Verizon, AT&T, IBM, Toshiba, NEC, id Quantique, Qinetqg QCrypto.org

m (QCrypto.org

mlagiQ QPN
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3.1.1.6 SECOQC
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< NET

< SYS
< Ccc
>
< QBB
< QAN
< NI
SECOQC
Quantum Back Bone
QBB
QBB
Plug&Play
QKD QKB QKB
QBB
m(Q3P(Quantum Point to Point Protocol)
Q3P Q3P-QEEP Q3P-CP Q3P-TR
Q3P-QEEP
Quantum key Establishment Encapsulation Protocol
( )
QBB
QBB
>
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3.1.1.7 NEC

QCrypto
http://www.qcrypto.org/

MagiQ

Commercial Prospects for Quantum Information Processing
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