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Introduction 
The monopole antenna (Mueller PN: 145-0037-001) is designed for MINODE-WATER6 products, which 
operate in the 902MHz to 928MHz frequency band. The antenna is soldered to the PCBA module of the 
MINODE-WATER6 product. 
This document provides specifications and preliminary measurements of the monopole antenna. 

 

Mechanical Specifications 
The type of connection of the monopole antenna is soldered. The antenna is made of 70/30 brass. 
The dimensions are shown in Figure 1.  

                                  
 Figure 1 (a) Mechanical drawing                                         (b)  PCBA (radio module) bottom view with antenna  
 
 

Electrical Specifications 
Center Frequency: 915MHz 
Frequency Range: 902MHz-928MHz 
Polarization: Vertical 
Wavelength: ¼ wave 
VSWR: <2.0  
Gain: 4dBi (Preliminary) 
Impedance: 50 ohms 
Connection: Soldered 
Operating Temperature Range: –20°C to +85°C 
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VSWR Graph 

 

The VSWR measurements via Network Analyzer E5061B (Mueller ID: MY49201842) are < 2.0 in the 
range of 902MHz-928MHz, shown in Figure 2.  

 
Figure 2 VSWR in the range of 902MHz-928MHz 

The plot was measured with a 7.6 cm x 7.6 cm (3.00 inches x 3.00 inches) reference ground plane. 
 

Gain Calculation 
The gain G is calculated from the EIRP (Equivalent Isotropic Radiated Power) of the antenna,  
see Equation 1. 

G (dBi) = EIRP (dBm) – Pt (dBm) +L (dB)                                                  (1) 
where Pt is the power transmitted from the radio module, L is the total losses (the cable losses, antenna 
mismatch etc.)  
The EIRP is estimated from the radiated field strength measurement of the test unit in free space, see 
Equation 2.   

EIRP (dBm) = E(dBuV/m) + 20log(D) – 104.8                                           (2) 
where E is the radiated field strength, and D is the distance between the receiver antenna and the test 
unit, as shown in Figure 1(b). 
The antenna gains at three frequencies are given in Table 1. The total loss at the connector of the 
antenna is assumed to be negligible, 0dB for this gain calculation. 

Table 1 Calculated gain of the monopole antenna  
Frequency 
(MHz) 

 Gain  
G (dBi) 

**Maximum 
Pt (dBm) 

Maximum 
EIRP (dBm) 

*Maximum 
E (dBuV/m) 

902.3 4.1 29.0 33.1 128.4 
914.9 4.2 28.9 33.1 128.4 
927.0 4.3 28.5 32.8 128.1 

*The radiated field strength data were obtained in a third-party test lab (designation number US5301), 
with D = 3m. The measurement uncertainty (with a 95% confidence level) for the test using a Log 
Periodic Antenna (200 MHz to 1000 MHz) is ± 5.18 dB. 
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**The Pt data were measured with an SMA connector at the antenna port in Mueller HW lab.  
 
The gain of the monopole antenna is typical 4dBi in the range of 902MHz-928MHz. The values in Table 1 
are computed under ideal conditions, assuming free space, no connection loss, and no measurement 
uncertainty. 

 

About Mueller Systems 
Where Intelligence Meets Infrastructure® 

Mueller Systems provides Smart Metering solutions to optimize the delivery and use of water and 
energy. Municipalities that supply water need innovative ways to increase efficiency, reduce costs, 
conserve water and energy, and improve customer service. The Mi.Net® Mueller Infrastructure 
Network for Utilities from Mueller Systems meets that need. 

Mueller Systems develops meters and metering systems that are a Smart Move™ for the most 
demanding applications including residential, commercial and fire-line meters, advanced metering 
infrastructure (AMI)/automated meter reading (AMR) systems and related products. We provide 
utilities with infrastructure technology—including the water industry’s first AMI system with 2-way 
network configuration—that enables them to access the intelligent, actionable data needed to increase 
efficiencies, reduce costs, conserve water and energy, and improve customer service. 

Mueller Systems is part of Mueller Water Products, Inc., a leading manufacturer and marketer of 
products and services used in the transmission, distribution and measurement of water. 

 
  


