
　　　　　　　　　双方向通信モデル（１本のＳＭファイバ接続で）ＲＦ－光信号変換モジュール　

アプリケーション： 
・リモートアンテナ通信

・Ｓａｔｃｏｍ

・４Ｇ　ＬＴＥ

・ＧＰＳ

・放送

・分配アンテナ

・電波望遠鏡


特徴：

・次世代ＲＦoF モジュール

・周波数　0.05-3GHz

・WDM（波長多重）技術を採用

・非常に低い入力信号ＭＤＳ～ＮＦ１６８ｄｂ/Hzで、ＬＮＡを用いて６ｄＢ以下のＮＦ

・付属ソフトウェアを用いて簡単にＲＦと光信号のパラメタの調整が可能

・リアルタイムでリンク間の動作診断をソフトウェア上で簡単に実施可能

・独自アルゴリズムで９０℃の温度変化環境下でゲイン変動Ｓ２１(fo)を+/-1dBに実現可能

・５０Ω/75Ωのインピーダンス

・バイアスＴ（オプション）、SNMP 遠隔管理機能を追加可能


RFOptic社は、ＳＭファイバ１本で双方のユニットを接続し、双方向通信加納なトランシーバー
を開発しました。Uplink側は、Tx&Rx(1550nm)で、downlink側はTx&RX(1310nm)でＷＤＭ（波
長多重技術を採用しています。オプションだえＳＮＭＰ遠隔管理製よカードを追加することも
できます。内部のモジュールは他のプログラマブルユニットと似ており、ＴＸ、ＲＸ両方にＬ
ＮＡと可変減衰器を内蔵しているので、NF, Input P1dB, IP3を最適化させ、ワイドダイナミック
レンジでご利用頂けます。ＬＮＡは付属ソフトウエア上で、オン、オフが可能です。又、ＮＦ
を６ｄＢtyp. で、ＭＤＳも改善されています。。異なるリンク間で０．５ｄＢゲインｄＢト
ラッキングを有し、優れたゲインフラットネスを実現。特殊なアプリケーションで温度安定性
を維持する為に、独自のアルゴリズムを開発し１００℃範囲で０．５ｄＢを維持することがで
きます。５－１２ＶＤＣの幅広い電圧で動作させることが可能です。付属のソフトウェアは、
リンクゲイン、ＮＦ，Ｐ１ｄＢ，光レベル等のＲＦ信号と光信号のパラメタを簡単に設定変更
することができます。又、ＴｘとＲｘのリンク試験（ＲＦと光信号両方）のシステム診断を実
行でき、設置リンク上のリアルタイム診断ができるので、試験機器やそれに関わる作業に関わ
るコストを軽減できます。
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 Programmable RFoF units – Bidirectional 

 

 

 

 

  

 

 

 

 

 

 

 

RFOptic has developed an innovative compact bidirectional (2 way) RF over 

Fiber (RFoF) transceiver. It is comprised of an uplink of Tx and Rx (at 1550nm) 

and a downlink of Tx and Rx at 1310nm. The transceiver employs WDM 

technology to use only 1 fiber link instead of 2.  An optional control card for 

SNMP remote management might be added at a later stage.  

The bidirectional modules are designed for applications where an uplink as well 

as a downlink are required such as Transmit/Receive antenna interfaces. In 

such a case, applications are looking for a single fiber solution utilizing WDM 

method.   

The internal modules are similar to the other RFoF programmable units from 

RFOptic. The company’s programmable RFoF product line of both Tx and Rx 

units includes an LNA and variable attenuators that allow customers to select 

an optimal configuration of the noise figure, Input P1dB, IP3 providing a wide 

dynamic range of performances.  The built-in LNA is be activated through the 

RFoF configuration software. It provides a low noise figure of 6 dB typical and 

improved MDS. The RFoF link has excellent gain flatness and can be configured 

to have 0.5dB gain tracking between different links. For special applications 

that require temperature stability operation, a unique algorithm supporting 0.5 

dB over -200C to +70C may be activated. The RFoF links operate from a flexible 

DC power from 5 to 12 Volts.   

User-friendly RFoF software enables adjustment of the RF and Optical 

parameters, such as: link gain, noise figure, P1dB, optical power, LED indication 

and module information - either locally or remotely.  

Furthermore, the RFoF link has full diagnostic capability including Tx, Rx and 

complete link test (Optical and RF). These features save test equipment costs, 

and provide real-time diagnostic of deployed links.   

 

 

 

 
 

 

 

Key Features of Programmable 
Bidirectional RFoF Units: 
❖ Next generation of RFoF modules with  

significant performance improvement  
❖ Frequency 0.05-3GHz  
❖ Utilizes WDM technology 
❖ Better linearity, excellent gain flatness,  

and Tx, Rx and Link gain control  
❖ Noise figure down to 6 dB with LNA  
❖ Internal microcontroller allows RF and  

Optical control enabled by software 
❖ End-to-end diagnostics reduce installation  

and maintenance time, enabled by software 
❖ Gain control; S21(f) typical of ±1 dB for  

90°C variation, utilizing special algorithm 
❖ Remote management by GUI on PC 
❖ Impedances of 50 Ohms and 75 Ohm 
❖ An SNMP remote management can be added 
❖ Optional Bias-T 

 
Configurations of Programmable 
Bidirectional RFoF units:  
❖ Outdoor enclosure 

(unidirectional/bidirectional) 
❖ 1U generic enclosure  
❖ Standalone unit  

 
Applications for Programmable 
Bidirectional RF Over Fiber units:  
❖ Remote Antennas Communication 
❖ Satcom 
❖ 4G LTE 
❖ Broadcast 

 

Programmable Bidirectional RF Over Fiber 

Transceiver 

Outdoor Enclosure for Bidirectional RFoF Transceiver 

        

 

     Example of the RFoF Tx Screen 
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電気 単位 LNA オフ時 LNA　オン時

周波数レンジ ＭＨｚ 0.5-3000 0.5-3000

調整可能リンクゲイン ｄＢ， 12 42

アッテネータ　
31dB(Tx, Rx)

dB 0.5 0.5

ゲインフラットネス dB +/-1.5 +/-1.5

入力P1dB dBm -3 -33

ＮＦ dB 23 6.5

SFDR dB/Hz 104 100

ゲインフラットネス
（any 36MHz)

dB +/-0.25 +/-0.25

温度変化に対しての補
無時のゲイン変動

㏈ +/-3.5 +/-3.5

温度補償機能を使用時
のゲイン変動量

dB +/-1 +/-1

RFoF リンク間の補正ゲ
イントラッキング

dB +/-0.5 +/-0.5

最大入力レベル dBm 20 20

VSWR 入力/出力 ㏈ 1.7:1 1.7:1

入力/出力インピーダン
ス

Ohm 50 50

光/電気

電流消費量（Ｔｘ，５
Ｖ）

mA 260 385

電流消費量（Ｒｘ、５
Ｖ）

mA 225 225

LD波長 um 1.31 /1.55 1.31 / 1.55

光レベル mW 2.5+/-05 2.5+/-.05

電気
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注；

a. LNA on/offは付属ソフトウェアで切り替えが可能です。

b. 工場出荷時はアッテネータはオフの状態です。付属ソフトウェアで任意に設定できます。

c. NF, 入力P1dB, IP3, SFDRは1.5GHzで計測されています。LNA on/OFF, Tx アッテネータで選
択できます。

d. 温度補償アルゴリズムはソフトウェアで設定できます。（オプション）

e. ゲイントラッキングの仕様はTxとRXは内蔵の可変アッテネータで変更できます。

f. 75Ωインピーダンスはオプションで選択できます。


LED 状態表示 ＲＧＢ ＲＧＢ

メカニカル・環境パラ
メタ
動作温度 ℃ -20-70 -20-70

保管温度 ℃ -40-85 -40-85

EMC/Safety - CE&FCC CE&FCC

寸法 ｍｍ 130x90x40

光コネクタ FC/APC

電源コネクタ mm PIN 3.5x1.3.x9

データインターフェース Micro USB2

単位 LNA オフ時 LNA　オン時電気
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  Programmable 3.0 GHz RFoF units 

 

  

 

 

 

 

 

 
 

RFOptic presents its new innovative controllable RFoF product line. 

RFOptic's palm size analog RFoF modules are used to convert RF signals to 
optical signals to carry over long distances. The Tx unit using an optical 
transmitter, converts RF to Optical signal and the Rx unit converts back to RF 
signal. The two units are connected through customer’s single mode fiber. 

RFOptic's RF over Fiber modules (RFoF) are suitable for telecommunications, 
satellite, radio telescopes, distribution antennas, broadcasting audio and 
video, timing synchronization and GPS applications. For example, point-to-
point antennas can be connected from several meters to many kilometers 
away from the control room by fiber cables; Base stations can be connected 
through fiber to remote sector antennas; Satellite antennas can be connected 
through fiber cable to remote sites by RF over Fiber solutions.  

Both the Tx and Rx units includes LNAs and variable attenuators that enable 
customer to adjust the Noise Figure, Input P1dB, IP3 with wide dynamic 
range values.  The LNA can be operated through the RFoF Software allowing 
RF input power in the range of -100 dBm/1MHz for wideband applications, 
with low Noise Figure of 6 dB. The RFoF link has excellent gain flatness with 
0.5dB gain tracking between different links. For special applications requiring 
temperature stability operation, a unique algorithm supporting 0.5 dB over 
1000C has been developed. The DC power of the RFoF modules is flexible 
from 5 to 12 Volts.   

A user-friendly RFoF software enables adjustment of the RF and Optical 
parameters, such as link gain, Noise Figure, P1dB, Optical power, LED 
indication and module information, either locally or remotely.  

Furthermore, the RFoF link has full diagnostic capability including Tx, Rx and 
complete link test (Optical and RF). These features save cost of test 
equipment and provide real time diagnostic of any deployed link.   

 

 

 

 
 

 

 

Key features:  
❖ Next Generation RFoF modules with  

significant performances improvement.  
❖ Supports up to 3.0 GHz. 
❖ Better linearity, excellent gain flatness,  

andTx, Rx and Link gain control.  
❖ Noise Figure down to 6 dB with LNA with  

MDS ~168 dB/Hz for very low incoming signals. 
❖ Internal microcontroller allows RF and  

Optical control  enabled by Software. 
❖ End-to-end Diagnostics reduces installation  

and maintenance time, enabled by Software. 
❖ Gain variation S21(fo) of ±1 dB for  

90 °C variation, utilizing special algorithm. 
❖ Remote Management by GUI installed on PC. 
❖ Impedances of 50 Ohms and 75 Ohm. 

 
Configurations:  
❖ Bias-T for GPS applications 
❖ Outdoor enclosure (unidirectional/bi- 

directional) 
❖ 1U Generic enclosure (4 units) 
❖ 1U Removable panel enclosure (4/8 units) 

 
Applications:  
❖ Remote Antennas Communication 
❖ Satcom 
❖ 4G LTE 
❖ GPS 
❖ Broadcast 
❖ Distributed Antenna  
❖ Radio Telescopes 

Programmable 3.0GHz RF Over Fiber  

            1U Enclosure for RFoF 

 

          Outdoor Enclosure for RFoF 

       

 

 

     Screen (example) – RFoF Tx Screen 
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