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Abstract

We present a auto compensating quantum key distribution system based on optical fiber at 1550nm. In the quantum key
transmission system, main control board and phase modulation driving board are fabricated for auto controlling quantum
key distribution(QKD). We tested the single photon counts per dark counts for a single photon detector, quantum key
distribution rate(R;;,) and the quantum bit error rate (QBER). Quantum bit error rate of 35% in 25km QKD is obtained.

This system is commercially available.
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Single photon counting module(SPCM) circuit.
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Fig. 2. Single photon counts per dark noise for different
temperature.
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Fig. 3. Single photon counting module.
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Fig Schematic of Plug & Play QKD system.
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Fig. 6. Schematic of control board for Plug & Play QKD
system.
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Fig. 7. Plug & Play QKD control board.
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Table 1. transmission as a resut of mean free photon
and distance.
Ghanel ] 20km | 2km | SOkm | 70km | 100km
, 0079 | 0.0%6 001 | 00025 | 0.0003
Ry | p=01 | 5925 42 75 18 -
(h/s) | u=05 | 296.2 210 375 93 11
R, | p=01] 198 155 0.68 054 -
(h/s) | p=05 79 575 143 0.73 052
QBER| p=01 | 32 35 83 23 -
(%) u=05| 25 26 36 7.2 32
Ry, % JEPd & 9o, ot A@)gh 2ol e
Act.
Roipe= 5 ST 4)
A7 f,& AR LA B uve B49 HT
XEF p2 HAEEE, TE X Eo] analyzerd =228
& Qe 7HsAol
S22 9% FHvE7l QBER(Quantum Bit
Error Rate)olth. ol FAH e <IAHALF dark
count®} G#o] o <xiets ] BujE g Ho=
& & gle F=7} 9ot QBERS Jt‘;-ﬁjcw_m BESEE:
count
& 9o eI Pk
_ err - 1-V Pdark
QBER_ Rsift+Rerr - 2 * WIT (5)

o714 Ve visibility, P, = gate B dark count

olm, oz &2 otef A} o] 7+& 4= itk
1_
Rerr = VRszfz +5 fLPdark: (6)
4 BerEES ol&dd,  f, =100khz,
PLp=1+107 7=15%, V=095 T,, R,

R,.,, QBERS AL gt vH7ie A3siion
Z23s & 13 2o,

V.2 &

Mg FaE BURARA7Y
9} A% QKD HEEH S A2e
15 Az s o A
o & Argstel 25km A



20078 58 NASEE| =X H 4 A SCHH 3 2

a8 8. Plug & Play XIS A AH
Fig. 8. Plug & Play Quantum cryptography system.
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