21 % 53 KiFZZBlZEBFERER Vol.21, No.3

2023 43 H Journal of Terahertz Science and Electronic Information Technology Mar., 2023

XEHE: 2095-4980(2023)03-0340-09

e 0 4 Zh Xt 5 55 ok BE 1 1 1 B E’Js-/ﬂ[']ﬁffﬁ

ARFEW, A H®:, fRAE, BROE?, , g

(LEREERSTERE RIS, T M 210044 ;
2. E P RHE K BN =0T, 1098 B AL 210007)

W E: EABFAGINRZRAF, SAMKERAFRF-PWM)BE X WA EENEESHALE
BBkt EEMLE, HTHFESAEEGNEEAaLE, Enages 5w EARM
THREFENDIZEEZ, PWRF-PWMWAHEERE. ZET3HRF-PWMELIAF F, AXHEILLA
AEFHETHHEHFINNELBERER, AL THAP I UT AR ZRE A EFTR
B AT R KB A Matlab 8, AR FEAER SR ETHREE ., F AW KRG
HAGERIE, FRIEVEREFEH; IR NXEENXERERZEVM) ML EHE I F I
(ACPR)YHAMTHE, M HHAB I EET T A LRI, 2XEXW, B4 DTIANELE
AEFTERA A RS NET; FERF-PWMEZAFER B FNPutsda R, L4 awT
FENHAP D H o EAIF R, HMEE N AT A

KR 2HFREN; ads; HAKFEERS; BHEER; BETR

FESES: TN914.31 XHERARER: A doi: 10.11805/TKYDA2022160

Analysis of the effect of timing jitter on RFE—PWM performance
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Abstract: In All-Digital Transmitter(ADTx) system, Radio Frequency Pulse Width Modulation
(RF-PWM) encodes the amplitude and phase information of baseband modulation signal into the
width and position of output pulse. Due to the non—ideal characteristics of digital signal processing
devices, the rising edge and falling edge of the clock signal have jitter errors, which affects the
output signal quality of RF-PWM. Based on three RF-=PWM implementation schemes, the distortion
term caused by timing jitter is determined by formula derivation, and the mathematical analytical
expressions of the noise floor of different schemes' output pulse signals under the influence of timing
jitter are given. Finally, Matlab is employed to simulate and verify the fundamental, odd harmonic
and noise floor of different schemes under the condition of timing jitter, which proves the correctness
of theoretical derivation. At the same time, the Error Vector Magnitude(EVM) and Adjacent Channel
Power Ratio(ACPR) of signal are simulated, and the influence of timing jitter on the performance of
signal in—band and out—of-band is analyzed. The results show that the nonlinear distortion caused by
timing jitter is mainly reflected in the improvement of noise floor. For different RF-PWM
implementation schemes, the influence characteristics of timing jitter are different, among which the
five—level scheme has a restraining effect on timing jitter, and it increases with the increase of time
resolution.
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Fig.2 Schematic diagram of pulse waveform generated by different RE-PWM schemes
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Fig.4 Schematic diagram of different RF-PWM schemes affected by timing jitter
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