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NuWaves’ ConvertaWave2TM RF Receiver provides excellent 
performance, over the frequency range of 200 MHz to 2.5 GHz.  
By providing a simple command and configuration interface, 
and standard SMA connectors, the end user can quickly and 
easily integrate this module into a system.   
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1. INTRODUCTION 

 
 
The RF200-2500RV1 ConvertaWave2TM receiver is a state-of-the-art miniature RF 
Tuner/Receiver utilized for down conversion of RF signals in the band of 200MHz to 2.5 GHz.  
The ConvertaWave2TM meets the demanding need for high performance RF receivers for 
applications involving signal exploitation, inclusive of SIGINT, COMINT, ELINT and RF down 
conversion for intercept receivers.  The ConvertaWave2TM receiver integrates with a host 
controller of terminal program.  The receiver utilizes a straight-forward command/control serial 
interface for ease of integration.   
 
The RF200-2500RV1 provides high dynamic range performance over the 200 MHz – 2500 MHz 
frequency range, in frequency steps of 1 Hz.  The output of the receiver is a 70 MHz spectrum 
that has been band-limited to one of five user selectable bandwidths between 500 kHz and  
10 MHz. 
 
Furthermore, the ConvertaWave2TM boasts superb front-end varactor tuned filtering to remove 
high energy out-of-band interferers.  The receiver includes a spectrally pure synthesizer design, 
using NuWaves’ proprietary low noise architecture, delivering over 2.3 billion distinct frequency 
channels. 
 
As an added benefit, the RF200-2500RV1 incorporates robust defenses from interface sources 
by providing over-voltage, over-current, and reverse voltage protection. 
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2.  RECEIVER FUNCTIONAL DESCRIPTION 

 
 
The RF200-2500RV1 accepts RS-232 command/control data from a host controller with full 
duplex capability.  The primary host functions are: 
 

 Programming the receiver’s synthesizers (setting the operating frequency) 
 Selecting gain control modes 

o Automatic Gain Control (AGC) 
o Manual Gain Control (MGC) 
o High Gain Mode 

 Configuring MGC Level 
 Placing the receiver in sleep mode 
 Selecting frequency reference 

o Internal Reference 
o External Reference 

 Selecting the IF Bandwidth 
o 500 kHz 
o 1 MHz 
o 1.5 MHz 
o 2 MHz 
o 10 MHz 

 
The physical interface to the ConvertaWave2TM is a miniature 9-Pin Micro-D socket which 
enables the receiver to be mated with a host controller or a terminal program1 via a cabling 
harness.   
 
 
 
 
 
 
 
 
 
 
1
 NuWaves recommends the Bray software for Terminal Emulation 
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The receiver’s simple interface consists of a single supply voltage and basic command/control 
and status lines.  [See Figure 1.] 
 
 
 
 
 

 
 
 

Figure 1: ConvertaWave2TM Receiver Host Interface Signals 
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The receiver intercepts signals in the VHF, UHF, L-Band, and S-Band providing continuous 
frequency coverage from 200 MHz to 2500 MHz.  The signal of interest is down-converted to a 
final Intermediate Frequency (IF) of 70 MHz.  The signal is then to be processed digitally by the 
host controller.  A top-level block diagram of the receiver is depicted in the following figure.  
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Figure 2: ConvertaWave2TM Basic Receiver Block Diagram 
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3. CONVERTAWAVE2TM SPECIFICATIONS 

 
This section describes the specifications for the RF200-2500RV1 ConvertaWave2TM receiver.  
 

System Parameter Specification 

Frequency Range 200 - 2500 MHz  

Frequency Step Size  
(Tuning Resolution) 

1 Hz  

Frequency Stability  
(Internal Reference Oscillator) 

±1.0 ppm over Temperature, ±1 ppm per Year Aging 

Reference Oscillator User Selectable – Internal/External 10 MHz 

10 MHz Reference Level Input 0 dBm typical (-3 dBm to +3 dBm) 

10 MHz Reference Level Output  0 dBm 

Noise Figure: 
200 – 500 MHz 

500 – 1300 MHz 
1300 – 1800 MHz 
1800 – 2500 MHz 

 
≤ 8 dB  (5 dB typical) 
≤ 9 dB  (5 dB typical) 
≤ 12 dB  (7 dB typical) 
≤ 11 dB  (7 dB typical) 

LO Phase Noise: 
RX Tuned to 200-500 MHz 

RX Tuned to 500-1088 MHz 
RX Tuned to 1088-2500 MHz 

 
-135 dBc/Hz @ 1 MHz offset typical 
-129 dBc/Hz @ 1 MHz offset typical 
-123 dBc/Hz @ 1 MHz offset typical 

Gain Control User Selectable: AGC / MGC 

Gain Control Range 100 dB in 1 dB Steps 

RF Input Level – No Damage +20 dBm 

OIP3: 
200 – 500 MHz 

500 – 1300 MHz 
1300 – 1800 MHz 
1800 – 2500 MHz  

 
≥ 7 dBm  (15 dBm typical) 
≥ 16 dBm  (18 dBm typical) 
≥ 12 dBm  (16 dBm typical) 
≥ 15 dBm  (17 dBm typical) 

IF Output Frequency 70 MHz 
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System Parameter Specification 

IF Output Level: 
MGC Normal Mode 

 
AGC Normal Mode 

MGC High Gain Mode 
 

AGC High Gain Mode 

 
-20 dBm typical with -100 dBm applied to RF Input (all 
attenuators set to minimum attenuation) 
-20 dBm typical 
0 dBm typical with -100 dBm applied to RF Input  
(all attenuators set to minimum attenuation) 
0 dBm typical 

Gain: 
Normal Mode 

High Gain Mode 
 

 
80 dB typical 
100 dB typical 
[Units can be gain leveled to ± 2dB across entire 
frequency range – Consult Factory] 

IF Bandwidth  User Selectable:  
500 kHz, 1 MHz, 1.5 MHz, 2 MHz, 10 MHz 

IF Rejection  80 dB (100 dB typical) 

Image Rejection: 
200 – 500 MHz 

500 – 1300 MHz 
1300 – 1800 MHz 
1800 – 2500 MHz 

 
100 dB typical 
80 dB typical 
68 dB typical 
80 dB typical 

3 dB Bandwidth: 
200 – 500 MHz 

500 – 1300 MHz 
1300 – 1800 MHz 
1800 – 2500 MHz 

 
5% BW typical 
8% BW typical 
4% BW typical 
3% BW typical 

10 dB Bandwidth: 
200 – 500 MHz 

500 – 1300 MHz 
1300 – 1800 MHz 
1800 – 2500 MHz 

 
9% BW typical 
15% BW typical 
7% BW typical 
6% BW typical 

20 dB Bandwidth: 
200 – 500 MHz 

500 – 1300 MHz 
1300 – 1800 MHz 
1800 – 2500 MHz 

 
13% BW typical 
23% BW typical 
11% BW typical 
9% BW typical 



ConvertaWave2
TM

 Data Specification  
 

Drawing Number 6011-2000-0301 
Rev - 

  

 

8 

System Parameter Specification 

Dimensions (Nominal) 7.0” x 4.0” x 1.35” (L x W x H) 

Power Supply  12 VDC typical (9 – 16 VDC) 

Receive Current (@ 12VDC):   
Normal Mode 

High Gain Mode 
Sleep Mode 

 
400 mA typical 
425 mA typical 
15 mA typical 

Operating Temperature -20° C to +50° C 

Storage Temperature -40° C to +85° C 

Digital Interface RS-232 Standard (no flow control) 

Multi-Drop RS232 Up to Eight Units (address configured by hardware) 

Digital Interface Data Rate 9600 bps (8N1) 

Control Interface Connector 9 pin micro-miniature D-sub connector   

RF Input Connector SMA (F) 

RF Connector Impedance 50  

IF Output Connector SMA (F) 

IF Output Impedance 50  

Reference Frequency Connector SMA (F) 

Mode Standard or Multi-Drop (configured at factory) 
Default is Standard Mode 
Bus Address preset prior to shipping 

 
Table 1: RF200-2500RV1 ConvertaWave2TM Specifications 
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4. MECHANICAL 

 
 

The following figure provides a dimensional view of the RF200-2500RV1 receiver outline 

drawing and mounting. 

 
 

 
Figure 4: Mechanical Outline 
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5. GETTING ASSISTANCE ς APPLICATIONS ENGINEERING 

 
NuWaves is proud of its products and getting assistance on the ConvertaWave2TM RF 
Tuner/Receiver module is easy.  
 
Sales and Technical Solutions Engineering: 

Mr. Kevin Harrison 
(513) 360-0800  Ext. 313 
FAX: (513) 360-0888 
Email: kharrison@nuwaves-ltd.com 
 
 

NuWaves Home Page: www.nuwaves-ltd.com 

 
Standard Product Warranty: http://nuwaves-ltd.com/pdf/Standard_Warranty.pdf 
 
 

 

6. GENERAL INFORMATION 

 
Copyright © 2008-2009 NuWaves Ltd. All rights reserved.  The information contained in this 
data specification is copyright protected.  NuWaves reserves the right to make periodic 
modifications and product improvements to this product line and the associated 
documentation.  
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