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Abstract In this paper, we proposed a new scheme to generate D-band mm-wave vector signals based on an
intensity modulator. With this scheme, the eight-fold-frequency D-band mm-wave vector signals were generated
based on an intensity modulator and the precoding technology. After wireless transmission for a certain distance,
the signals were input to the receiving end, and then were demodulated and analyzed for error. Due to the center-
carrier suppression of the scheme, the signals were successfully transmitted without the assistance of any optical
filter, greatly reducing the link cost of the radio-over-fiber system. Furthermore, we experimentally demonstrated
the generation and transmission of 152 GHz 4 GBaud quadrature phase shift keying (QPSK) signals, and the bit
error rate of the QPSK signals received after 1 m wireless transmission was lower than the threshold of soft-decision
forward error correction (1.0X10 ?).

Key words optical communications; D-band; radio-over-fiber; eight-fold frequency; precoding; intensity modulator
OCIS codes 060.5625; 060.4510; 140.3515; 010.5060; 060.4080

1A = FAE L LT A AT A i SE 3 1F A
PUFEAR S0 A B8 TE L (ROF) 2R 52 8 % 06 4 b
Bt JC 408 15 1 ol A L S RIS RS BB A FICEGE {5 B0 A e — R S B
H T G A AR B L2 Bl IO P R A R B S o A Tt 5 AR BB M M AR S R
BAM L K= M SR B T T R AR A BRA S BT IR 2K DA B 0 B Gk

i EH: 2020-06-11; fEEI B HA. 2020-08-17; FHABHI: 2020-09-28
HE4mWAB.: EXARPIFEES (61527801, 61720106015, 61835002, 61805043, 61675048)
" E-mail: 18110720069(@ fudan. edu. cn

0406001-1



E41E F48/2021 F2 B/RFFIR

273.5 GHz) , BEH 4F M 32 % ROF &4, D %
B 2630 B ZE 110~170 GHz, 75 2 K U % B vh it
R [ I SRR I 1 i R AN 98 AR DL K
7% 0030 15 26 7 T AR R A A0 & B s ) AR DU
AT ARBIE 5 T L S A 22 DK D 1% 9k PRSI B0 B i 46 22
ik, HPEAR T Ik E B ARSI R AN
il B AR DL RO b 22 F AR L SR TG A = oK
J7 1 WA B L 32 2 14 e B A 3 JLAR R R A
T 0 o) 25 AN SR AR 5 7 A 5 A 2 oK A ) O 1%
Bk TR RS AR SCERI6 TR T 4Bk T
M-85 /R (MZMD 7 il 25 3847 /A A5, v X0
i 43 50 FH A A DL B R S S e AR 9 GHz IR
SRS S 4T 72 GHz R R 2K, WIrER
FH o5 — A2 S7 ) 5 B R 2% CIVD 77 AR 5 B 8 4l 15
5 LA SR P A ORI R
T A0 ) FH 5 32 0 o] 100 AT 2355 A Ok 5 A v A 2 K g
AT T 1 5 1 23 B ARR AR A 1 L SR T
B b 7 | R L AR W A AR 7 R ORCY  RL FR ERAE

ECL: external cavity laser

RF: radio frequency

IM: intensity modulator

PM: photomixer

PRBS: pseudo random bit sequence
I/Q: in-phase/quadrature
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Fig. 1 Principle of D-band mm-wave vector signal generation based on an intensity modulator.

(a) Principle of mm-wave vector signal generation; (b) precoding RF signal generation
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Fig. 2 Even-order Bessel function curves (The upper right diagram shows the power points of the MZM, and the lower

right diagram shows the D-band millimeter wave signal generation after passing through the photon mixer)
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MZM: Mach-Zehnder modulator
DAC: digital/analog converter
PC: polarization controller
AMP: D-band amplifier

DSP: digital signal processing

AMP antenna

antenna
112 GHz

EA: electric amplifier
EDFA: erbium-doped

fiber amplifier LO
PM: photo mixer
OSC: oscilloscope
LO: local oscillator

digital OSC
offline DSP
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Fig. 3 Experimental setup and photos of the D-band signal based on IM. (a) Experimental setup;

(b) photo of the transmission system; (c) photo of the transceiver ends; (d) photo of the receiver end
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Fig. 4 Original and precoded constellations for signal at the transmitter. (a) Original constellation;

(b) constellation after precoding
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Fig. 6 BER change with input power into PM for 152 GHz 4 GBaud QPSK signal and spectrum of the 40 GHz IF signal.
(a) BER of QPSK signal versus input power into PM; (b) spectrum of the 40 GHz IF signal
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