
Simultaneous Multi-frequency 
Receiving System @ KVN 

Taehyun Jung 
Korea Astronomy & Space Science Institute (KASI)

On behalf of KVN TEAM

Meeting on the Triple-band Receivers in the EVN
6 September 2022



KVN Yonsei
Observatory

KVN Tamna
Observatory

KVN Ulsan
Observatory



Band K Q W D
Freq. Range 18 - 26 35 - 50 85 - 116 125-142

Trx (K) 20-30 20-30 50-80 60-80

Simultaneous Multi-Frequency 
Receiving System

KVN 4CH Receiver
(Han et al. 2008, 2013)

All LHCP & RHCP



Multi-Frequency UV coverage 
& First Light



(J. Kim & D. Y.  Byun)



Compact Triple-band Receiver (CTR)



First Multi-Frequqncy (18 - 116 GHz) Light with CTR in 2018

Compact Triple-band Receiver (CTR)



● Three CTRs for Sardinia, Medicina, Noto
● Production completed and shipped to Italy  (2022. 8)

CTR for Italian Telescope 



CTR for Italian Telescope 
W-band

K-band

Q-band



Extended-KVN Project (2020 - 2023)
● Construction of a new 
telescope
○ 100-200 km baselines
○ 18-230GHz

● Construction Period & 
Budget
○ 4 years : 2020 ~ 2023
○ 15M USD

● Developments of multi-
frequency receivers
○ CTR (K/Q/W-bands)
○ 150/230GHz SIS mixer 
receiver

● New GUP Correlator 



First 230GHz Test at KVN Yonsei Telescope  (2022.2)

● KVN 230GHz test experiment: 2022 Feb.
● Test receiver: ~ 70K @ 230 GHz
● Backend: OCTAD + GPU spectrometer (128MHz x 16 IF)
● HPBW: 12.1 / 14.3 arcsec @ AZ / EL
● Measured aperture efficiency: 
→ 14% @ 230 GHz (EL~50 deg, Uranus)
○ total surface accuracy ~ 0.13 mm
○ Tsys ~ 200K, tau ~ 0.3, 
transmission ~ 74%, PWV ~ 3 mm

CO J=2-1 
emission 
(CW LEO)



6/8/32GHz
Band Rx

Simultaneous 5-Channel (22/43/86/150/230 GHz) Receiver

● Compact Tripple-band Receiver
○ K: 18-26 GHz
○ Q: 34-50 GHz
○ W: 84-116 GHz

● 150/230GHz SIS Mixer Receiver
○ 125-174 GHz
○ 210-270 GHz

● C/X/Ka-band Receiver (6/8/32 GHz)
● 45deg rotating mirror



A new proposal for s-CTR development @ KASI 86 GHz
345 GHz230 GHz

[Objective & Deliverables]
● to demonstrate VLBI phase correction (FPT) and astrometry in mm/submm 
frequency range

● to develop and deploy two receivers to two candidate telescopes
○ 86 GHz LNA-based (COTS device available)
○ 230/345 GHz : SIS mixer-based (in-house design)
○ LO generation and phase stabilization systems (in-house development)
○ Low crosspol quasioptical dichroic filters (in-house design, outsourced fab)

● Testing: photonic-based LO & P-cal tone generation for ultra-wideband 
(85-350GHz) instrumental phase calibration

● Applied for a new project of KASI (2024~) & under review  [PI: Jung-Won Lee]



MIllimetronEffelsberg



[Telescope]
● RTS (RoundTip System)
● Samplers [ADS-1000 & OCTAD]
● Clock system, Optical transmitter etc

[Observatory]
● KDAS (digital fitler, digital spectrometer)
● GUP spectrometer
● Recorders [Mark5B, Mark6, OCTADISK]
● H-maser, GPS, RTS, Clock system, Optical receiver

[Performance] 
● 4 channel (22/43/86/129 GHz) & full polarizaiton
● Max 32 Gbps data rate 

Backend 
System



• 4 ADC (4 x 16Gsps) 
• Input Freq. 8 - 16GHz
• Digital Down Conversion
• Digital Filtering
• 4 x 10GbE output
• VDIF format 

Bandwidth
(MHz)

Max Num 
of 

Channels

Max Data 
Rate (Gbps)

8192 1 32

4096 2 32

2048 4 32

1024 8 32

512 16 32

256 16 16

128 16 8

64 16 4

32 16 2

16 16 1

• Max 16Gbps recording
• 4 disk modules with 

8 HDDs each
• 4 10GbE input

OCTAD

Mark 6

KVN 4-Frequency Full Polarization

K-DAS (4 CH)+ OCTAD (4 CH) 
or

OCTAD (4 CH) + FILA10G (4 CH)

22 R/L, 43 R/L, 86 R/L, 129 R/L
Data rate: 1, 2, 4, 8, 16, 32 Gbps 



Thank you !


