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Abstract In this paper, we evaluate the basic test results of the 32 Gbps observational equipment introduced
as the back-end system for the wideband VLBI (Very Long Baseline Interferometry) observation of KVN
(Korean VLBI Network). Radio astronomers want to make a large radio telescope that has excellent
performance in order to observe the superfine structure of a celestial body, but a lot of money is needed.
Therefore, in order to increase the sensitivity, the performance improvement of the receiving system and the
method of observing the wide frequency bandwidth are introduced. To do this, we adopted a wideband
sampling method for converting analog signals to digital with ultra-fast speeds and a wideband sampler for
performing digital filtering in order to observe a wide observational frequency bandwidth. The wideband
sampler (OCTAD-K) supports up to 16 Gsps-2bits sampling and supports a variety of observational bandwidth
using digital filtering techniques. In particular, it is designed to support KVN's 4-frequency simultaneous
observation system and VERA(VLBI Exploration of Radio Astrometry)'s 2-beam observation system. It can
also support polKVN(Korean VLBI Network), KaVA(KVN and VERA Array), 32Gbps Direct Sampler, Digital
Filter, Widebandarization observations and supports the standard VDIF(VLBI Data Interchange Format) format
of observed data. In this paper, the performance of the system and the problem solving are described in
detail after performing the factory inspection and field test before the system is introduced.

® Key Words : KVN(Korean VLBI Network), KaVA(KVN and VERA Array), 32Gbps Direct Sampler, Digital Filter,
Wideband
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A VLBl ZES LISt 32Gbps ZSEH|Q| AlgiZnp 1At

10GbE UDP/IP packet

(8224 or 1312 Byte payload)

Function bt |
Generator ! i
10MHz reference signal 1PPS, |{)|\:'|H7 ‘* 10GbE }
* reference signal } L2 Switch i
- \ ‘ |
Signal Continuous Wave » OCTAD-K } Data Qualit |
Generator o 5 o - Analvzer Y i
= 7 [
- |
2 - - .-
Noise R Spectrum
- i - L
Source Ampliiee Analyzer OCTADISK2
/OCTAS server
1GbE TCP/IP
Control
Computer

Fig. 1. Configuration of OCTAD—-K Factory Investigation Configuration
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Table 1. The OCTAD Specification

Item Description
Port # 1~4
ADC ADC
ADC Input BW 0.1~24GHz
Sampling Max 16384Msps
Quantization 3bit
SPM SPM # 1~4
Mode DBBC, THROUGH mode
Port # 1~4
Output Interface 10GBase—SR SFP+ LC
Protocol IP/UDP/VDIF

Table 2. Function of the DBBC

Re—sampling rate [Msps] | bits | Channel Min, | Channel Max

4096 2 1 4
2048 2 2 8
1024 2 4 16

512 2 4 16

256 2 4 16

128 2 8 16

64 2 8 16

32 2 8 16
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Fig. 2. Example of Amplifier Usage
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Fig. 3. Example of Power Divider Usage
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Fig. 4. Configuration of OCTAD—K Digital Filter Configuration
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Table, 3. Experimental observation mode

Mode | Re—sampling rate [Msps] bits Channel Max
W—1 4096 2 4
W-2 2048 2 8
W-3 1024 2 16
N-1 512 2 16
N-2 256 2 16
N-3 128 2 16
N-4 64 2 16
N-5 32 2 16
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Fig. 5. Test result of W—=1 mode of OCTAD-K by saving
with USB part
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Fig. 6. Test result of W—1 mode of OCTAD—K by saving
with LSB part
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Fig. 7. Test result of W=3 mode of OCTAD—K with
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