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Performance and Jitter Effects Analysis of Single Bit
Electro-Optical Sigma-Delta Modulators

4 E .Y S

Chang-Ho Nam -+ Sung-Woong Ra*

=0}
o

AAp-4er A ek-dE W7 e QHEHVUERE FAE Jd Y

tAd 718 4 FAdFoITh A3 Alrkde Mz 2

(Mach-Zehnder Interferometer: MZ)E F3ld Y8 N & 23 M EH32, AR AF +3 7|(Fiber-Lattice Accu-
mulator: FLA)E Foto] oS ZaAh Lal e 24 e s &7] 9s) ¢Asty] 29 & dAlmold
HHE FAo] FriEth W] AAA AEE Wx7] 48 AsE SR Edated 2 9%E vAe
Saolth £ E=EdAe A3 12 9 HE AIwkdEe W)Y 3 Y 2 s AlEdoldE
ot EAgT A8 Al nk-dE W] 98 A 2 AT E A7 G9olA EAE Y, 598 A5
of tste] vl57] AHEY Htsh WS ARE-ste] Fab A9 S Ak A itter)7F Sl B ol A
A3k AE7E gl dlolA Al tiate] AlZnk-det Wx7]e] A5 vl B 48k, A7 A7 ME7)
A 4 vAE AEFS FAX (B2 9 F357F 100 GHzQ) 73-%, Al A E S 100 fs o]shEA A Al
gt o2k AEgh> ol A7 AZAIY ME7] AAA J3 FAAE o] &HTh

fol

Abstract

Electro-optical sigma-delta modulators are the core module of digital receiver to digitize wideband radio-frequency
signals directly at an antenna. Electro-optical sigma-delta modulators use a pulsed laser to oversample an input radio-
frequency signals at two Mach-Zehnder Interferometer(MZI) and shape the quantization noise using a fiber-lattice accu-
mulator. Decimation filtering is applied to the quantizer output to construct the input signal with high resolution. The
jitter affects greatly on reconstructing the original input signal of modulator. This paper analyzes the performance of
first order single bit electro-optical sigma-delta modulator in the time domain and the frequency domain. The perfor-
mance of modulator is analyzed by using asynchronous spectral averaging of the reconstructed signal’s spectrum in
the frequency domain. The reference value of time jitter is presented by analyzing the performance of jitter effects.
This kind of jitter value can be used as a reference value on the design of modulators.
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