
인 수 증 
 

■ 2002-09-15 

 

■ 인수처: 연세대학교 전기전자공학과 대학원 

■ 담  당: 서영광 (Tel. 02-2123-2874, Fax. 02-312-4584) 

 

■ 공급처: 엔알디㈜  

■ 담  당: 이태호 이사 (Tel. 052-288-7550, Fax. 052-288-7551) 

 

귀사로부터 상기 일자에 아래에 기재된 품목들을 납품 받음을 확인합니다. 

 

Part No. Name Description Quantity

NRD60TX001 60 GHz 송신기 

Main Body 

LNA Module (외장) 

Local Oscillator (외장) 

Horn Antenna 

Waveguide to Coaxial Transition 

1 

1 

1 

2 

2 

NRD60RX001 60 GHz 수신기 
Main body 

Horn Antenna 

1 

1 

NRD60LNA001 60GHz LNA module LNA Module (외장) 1 
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♦ Descriptions

•38 GHz millimeter-wave radio links to provide a cost-effective means to link multipoint base station networks 
•The use of innovation engineering in the design to lower manufacturing cost allows NRD to provide 38 GHz 
transceivers at the most competitive prices in the market for these applications 
•The inherent simplicity of the design results in much greater reliability 
•Custom specifications are available 

¨ Specifications

Parameters Specifications

Transmitter

RF Frequency Range [GHz] 38.60 ~ 40.00

IF Frequency Range [GHz] 1.60 ~ 3.00

Total Conversion Gain [dB] 30

Output Power (P1dB) [dBm] 25

Output Power (IP3) [dBm] 30

RF VSWR 1.5 : 1

IF VSWR 1.5 : 1

Receiver

RF Frequency Range [GHz] 38.60 ~ 40.00

IF Frequency Range [GHz] 1.60 ~ 3.00

Noise Figure [dB] 5.5

Input Level [dBm] -80 ~ -20

Total Conversion Gain [dB] 18

RF VSWR 1.5 : 1

IF VSWR 1.5 : 1

Image Rejection [dBc] 50

LO
Input Frequency [GHz] 37.000

Input Power [dBm] 15

Interfaces
RF Port WR-28

IF Port SMA Female



¨ Descriptions

•60 GHz millimeter-wave radio links to provide cost-effective solutions 
•Ultra High Speed operations up to 622 Mbps 
•The use of innovation engineering in the design to lower manufacturing cost allows NRD to provide 60 GHz 
solutions at the most competitive prices in the market for these applications. 
•Compatible with Fiber-Optic interface 
•Custom specifications are available 

¨ Specifications

Parameters Specifications

Transmitter

RF Frequency Range [GHz] 59.00 ~ 60.50

LO Frequency [GHz] 59.00

Output Power [dBm] 10

Conversion Loss [dB] 8

Antenna Gain [dBi] 23

Modulation ASK

Data Bitrate [Mbps] 622

Receiver

RF Frequency Range [GHz] 59.00 ~ 60.50

Noise Figure [dB] 5.0

Conversion Gain [dB] 12

Antenna Gain [dBi] 23

BER
10-8 @622 Mbps

10-9 @400 Mbps

Coverage [m]
100 @622 Mbps

150 @400 Mbps



| Local Oscillators | Filters | Diplexers | Mixers |
| Couplers | Circulators | Antennas |

Local Oscillators

¨ Features

•Millimeter-wave generator to provide stable carrier output for Transmitter, Receiver, Transceiver, Modulator and 
Up/Down Converter etc. 
•Cost-effective simple NRD guide structures compared with Waveguide cavity type 
•Various applications available such as Car-Radar, Ultra High Speed Wireless LAN etc. 
•Custom specification is available 

¨ Typical Specifications

Parameters
Specifications / Applications

38 GHz 60 GHz

Output Frequency [GHz] 36.650 37.000 60.000

Output Power [dBm] 18.5 20.0 15.0

Phase Noise [dBc] 62 65 65

Mechanical Tuning Range [MHz] ~ 300 ~ 300 ~ 500

Electrical Tuning Range [MHz] ~ 60 ~ 60 ~ 100

Pushing Figure [Hz/V] 120 120 200

Stability

PTD [Hz/s] 100 100 150

Fo Drift [kHz/°C] 390 390 400

Temperature Factor [ppm/°C] -10.5 -10.0 -15.0

DC Bias
Voltage [V] 4.5 4.5 3.8

Current [A] 1.0 1.0 1.2

Interface WR-28 WR-28 WR-15

Dimension (L x W x H) [mm] 60 x 40 x 30 60 x 40 x 30 66 x 48 x 20



Filters
| Local Oscillators | Filters | Diplexers | Mixers |

| Couplers | Circulators | Antennas |

¨ Features

•Millimeter-wave NRD guide bandpass filters with newly designed structure 
•NRD guide and Waveguide structure all available 
•Frequency range cover up to 60 GHz 
•Applications include Base Station Links, BWLL, LMDS and Car-Radar 
•Standard and custom packaging are available 

¨ Typical Specifications

Applications
Frequency

Range [GHz]
BW [MHz]

Insertion
Loss [dB]

Return
Loss [dB]

VSWR Rejection [dB]

38 GHz

38.60 ~ 38.95 350 1.0 -25 1.12 : 1 -50

39.30 ~ 39.65 350 1.0 -25 1.12 : 1 -50

39.35 ~ 39.75 400 1.4 -25 1.12 : 1 -50

39.37 ~ 39.79 420 1.6 -18 1.28 : 1 -50

60 GHz
58.75 ~ 59.25 500 1.3 -25 1.12 : 1 -50

59.75 ~ 60.25 500 1.3 -29 1.07 : 1 -50



Diplexers
| Local Oscillators | Filters | Diplexers | Mixers |

| Couplers | Circulators | Antennas |

¨ Features

•High performance to separate the TX and RX signals with superior isolations 
•Base Station or Repeater system applications in LMDS, BWLL
•Waveguide cavity filter design with low loss 
•Custom specification is available 

¨ Typical Specifications

Applications
Frequency Range [GHz]

Insertion Loss [dB] VSWR Rejection [dB] Interface
Lower Band Upper Band

38 GHz 38.60 ~ 38.95 39.30 ~ 39.65 1.6 1.3 : 1 -65 WR-28



¨ Typical Specifications

¨ Features

•Low conversion loss in millimeter-wave 
•Newly designed Hybrid structure using Waveguide and NRD guide to perform superior broadband characteristics 
•Application cover-up to millimeter-wave frequency systems such as Up/Down Converter, Car-Radar, LMDS, 
BWLL and Wireless LAN 

Mixers
| Local Oscillators | Filters | Diplexers | Mixers |

| Couplers | Circulators | Antennas |

Applications RF [GHz] IF [MHz] LO [GHz]
Conversion
Loss [dB]

LO-RF
Isolation [dB]

LO-IF
Isolation [dB]

38 GHz 38.6 ~ 40.0 1600 ~ 3000 37.000 8 25 25

60 GHz 59.0 ~ 63.0 1000 ~ 3000 60.000 8 25 25



Couplers
| Local Oscillators | Filters | Diplexers | Mixers |

| Couplers | Circulators | Antennas |

¨ Features

•Broadband design cover-up to 60 GHz U-band with low loss 
•Millimeter-wave communication system such as LMDS, BWLL, ISM High Speed Wireless LAN applications 
•High performance for Power or Signal Combiner/Divider 
•Custom specifications are available for various applications 

¨ Typical Specifications

Applications
Frequency

Range [GHz]
BW [MHz] Coupling [dB] Loss [dB] Isolation [dB] VSWR

38 GHz 37 ~ 41 4000 3.0 0.3 -25 1.2 : 1

60 GHz 59 ~ 63 4000 3.0 0.3 -20 1.3 : 1



Circulators
| Local Oscillators | Filters | Diplexers | Mixers |

| Couplers | Circulators | Antennas |

¨ Features

•High performance circulator to separate Tx and Rx signal with low loss NRD guide structure in millimeter-wave 
communication systems 
•Transceiver applications in Q-band with broadband characteristic of 3 GHz bandwidth 
•Ultra High Speed Wireless LAN, Car-Radar front-end and other Millimeter-wave Radio Link system applications 
•Isolator applications are available 

¨ Typical Specifications

¨ FeaturesApplications Frequency Range [GHz] BW [MHz] Loss [dB] Isolation [dB] VSWR

60 GHz 58 ~ 62 4000 1.0 18 1.35 : 1



Antennas
| Local Oscillators | Filters | Diplexers | Mixers |

| Couplers | Circulators | Antennas |

¨ Features

•Millimeter-wave communication system front-end antenna with high gain performance 
•Simple and compact design to provide reliable products with cost-effective characteristics 
•LMDS, MVDS, ISM band solution are applicable 
•Custom specifications for various applications are available 

¨ Typical Specifications

Applications
Frequency Range

[GHz]
Gain [dB] Half-power BW [E/H]

First Side Lobe Level
[dB]

VSWR

38 GHz 37 ~ 41 20 15°/10° -20 1.2 : 1

60 GHz 50 ~ 75 24 11°/10° -20 1.2 : 1








































































