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Abstract
In the architecture of high-speed vector signal generator systems, the parallel interleaved Digital-
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to-Analog Converter (DAC) structure is widely employed to mitigate the inherent trade-off between
sampling rate and sampling precision. However, such systems are highly susceptible to the impact
of sampling clock jitter across multiple channels. This paper analyzes the relationship between
sampling clock jitter and the Effective Number of Bits (ENOB). A high-phase-resolution vector signal
generator system based on a clock tree-mechanized parallel DAC interleaved output structure is
proposed. Experimental validation results demonstrate that, under identical test conditions, the pro-
posed system achieves a fourfold increase in output rate and an approximately 4.5 dB improvement
in Signal-to-Noise Ratio (SNR) compared to the traditional single-DAC vector signal generator sys-
tem.
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Figure 1. Schematic diagram of aperture jitter
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Figure 2. Amplitude quantization deviation caused by output clock jitter
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Figure 3. Schematic diagram of output fluctuations under unsynchronized output clock
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Figure 4. Schematic diagram of alternate output in parallel DACs
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Figure 5. Clock tree topology diagram
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JEMH A 156.25 62.5 31.25 15.625 6.25
KAEZE (MSPS) 125 125 125 125 125
SNR (dB) 67.6428 67.3586 67.5238 68.1083 67.5672
ENOB (bit) 10.9439 10.8967 10.9242 11.0213 10.9314
Table 2. Alternate sampling performance indicators of parallel DACs
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LI 800 kHz 2 MHz 4 MHz 8 MHz 20 MHz
A A 625 250 125 62.5 25
KAEF(MSPS) 500 500 500 500 500
SNR(dB) 71.7592 71.5675 71.2425 71.9592 71.8487
ENOB(bit) 11.6277 11.5959 11.5419 11.6609 11.6426
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Figure 11. Waveform diagrams collected at 125 M and 500 M sampling rates
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