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INTRODUCTION 

 
Figure 1 

Bilogical Antenna Kit 
Model AK-521F-7 
25 MHz – 7 GHz 

 

 

1.1 General Description 
 

The Bilogical Antenna (also known as a hybrid log periodic, biconical antenna) is 
a lightweight antenna that has been designed to ensure medium gain, low 
VSWR and high-power handling capabilities. Constructed of lightweight 
aluminum, this antenna has been manufactured to operate over a very wide 
bandwidth. With its high input power capabilities, the SAS-521F-7 is ideal for 
applications requiring the generation of field strengths. The reduced size of the 
antenna is preferred to minimize chamber wall coupling and increasing the half 
power beamwidth to a more acceptable angle that will cover the whole device 
under test. 
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1.2 Applications 
 

The SAS-521F-7 Bilogical Antenna is a specialized wideband measurement 

antenna designed to conduct both emissions and immunity testing over a 

broad Frequency range.   

 

1.3 Accessories 
 
1.3.1 Supplied Accessories 

The items listed in Table 1 are supplied with the Model AK-521F-7 Bilogical 

Antenna Kit. 

 

 
Quantity 

Model 
Number 

Part 
Number 

 
Description 

1 SAS-521F-7  Folding Bilogical Antenna 
25 MHz – 7 GHz 

1 TSC-521F  Antenna Transit Storage case  

1 BTE-510  Antenna tripod extender 

1 SAC-211  N(m) to N(m) 3-meter RF cable 

1 N/A  Calibration manual 

Table 1. Supplied Accessories 
 

1.3.2 Optional RF Connecting Accessories 
 

PAM-0207 

This preamplifier has a broad frequency range and at least 25 dB of gain. An 

ideal solution for improving overall system sensitivity for various emissions 

testing requirements. 

 

SAC-211 

Standard N(m) to N(m) RF cable made with RG-214/U and optional ferrite 

loading that can be made to your specified length. Other cable types available 

upon request. 

 

Adapters 
Need an Adapter? We stock those as well. 

 

1.3.2 Optional Mounting Accessories 
 

ATU-514 

This collapsible tripod is built with all non-metallic materials that will not 

influence your antenna measurements. 
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AEH-510 

Azimuth and elevation head to assist the test engineer in orientating biconical 

antenna at the device under test. 
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SPECIFICATIONS 
 

2.1 Specification and operating characteristics 
  

Table 2 contains specification data for the model SAS-521F-7 Bilogical 

Antenna. 

 

Parameter Characteristic 

Frequency Range 25 MHz – 7 GHz 

Antenna Factor 7 to 47 dB 

Antenna Gain -27 to 7 dBi 

Max Continuous Power 400 watts 

Impedance 50  

VSWR (average) 1.4:1 

Connector: N-Type (female) 

Mounting Base: ¼ x 20 Thread, female 

  

Mechanical:  

      Dimensions: 39” x 38 ½” x 22 ¼” 
(99cm x 98cm x 57cm) 

      Weight: 4.5 lbs. 
(2.04 kg) 

  

Environmental:  

      Temperature: Operational and non-operational: 
-50C to +75C (-58F to 167F) 

      Altitude: Operational to at least 4570 meters 
(15,000 ft) above mean sea level 

Table 2. Specification and operating characteristics 
 
 

* While the equipment will not cause hazardous condition over this 
environmental range, performance may vary. 
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2.2 Outline Drawing 
 

 
Figure 2 - Physical Dimensions 
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2.3 Typical Data 

 
Figure 3 - Antenna Factor Data 

 
Figure 4 – Half Power Beamwidth 
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Figure 5 - Antenna VSWR 

 

 
Figure 6 – Low Frequency Antenna VSWR 
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INSTALLATION 
 

3.1 Assembly Instructions 
 

The SAS-521F-7 Bilogical Antenna is shipped with the triangle and window 

elements removed from the boom; this allows for easy transportation. The 

Bilogical Antenna also comes with the LPM-510 tripod mounting adapter that 

is already assembled onto the antenna. 

 
Figure 7 – LPM-510 mounted on tripod 

 

Remove the triangular elements and the 3-sided pieces from the case. 

Attach the 3-sided pieces to the triangular pieces with the captive screws 

installed in the triangular fittings. 

 

Attach the element assemblies (with the 3-sided pieces towards the short 

log periodic end) to the Bilogical boom in front of the black balun housing 

with the pre-installed captive screws. 

 

3.2 Mounting Instructions 
 

The model SAS-521-X antennas have a mid-mount adapter supplied with 

the antenna to allow mounting at the CG of the antenna. Mounting the 

antenna to the extension rod enables the antenna to be used in either 

horizontal or vertical polarization. 

 

1. Mount the BTE-510 tripod extension rod to the ATU-514 tripod with the ¼-

20 mounting screw. 

 

2. Mount the assembled antenna to the other end of the BTE-510 extension 

rod with the supplied ¼-20 captive mounting screw. 
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Figure 3  

Tripod mounting 

 

Mount the antenna such that the elements are parallel to the ground for 

horizontal polarization testing, or perpendicular to the ground for vertical 

testing. The horizontal beamwidth of the Bilogical is approximately 45 

degrees and it should be pointed or aimed in the direction that the received 

signal is coming from. 
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3.3 Antenna Positioning 
 

EMISSIONS TESTING MEASUREMENT POINT: 

For 3- and 10-meter testing, the measurement is made from the center of 

the antenna radiating elements and is annotated by a measurement point 

sticker (per ANSI C63.5). 

  
 

 

IMMUNITY TESTING MEASUREMENT POINT: 

Measurement is made from the tip of the antenna and typically preformed at 

a 1-meter distance. (3 meters per IEC 61000-4-3) 
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OPERATING INSTRUCTIONS 
 

4.1 General 
 

Once the antenna is mounted to a mast or tripod, connect an N-type coaxial 

cable from the antenna to a receiver or RF generator. The cable should be 

matched to 50 ohms, relatively low loss and adequately shielded against 

leakage such as RG-214/U or better. For certain applications where an 

increased dynamic range is required, an optional preamplifier (PAM-0207) 

may be used to increase the total system sensitivity. 

 

To minimize impedance mismatch errors, it is recommended that high-

quality in-line attenuators be used to reduce reflections. Connect the 

attenuator at the antenna end of the transmitting cable, or when receiving 

connect the attenuator at the measuring instrument or preamplifier input. 

 

4.2 Orientation 
 

The Bilogical Antenna is in the horizontal polarization when the antenna 

elements are parallel to the ground, and vertical polarization when the 

elements are perpendicular to the ground. 

 

4.3 Emissions Measurements 
 

Individual calibration data for the log periodic antenna is supplied at 

appropriate distances (3, and 10 meter) to comply with various emissions 

test requirements. For emissions measurements, add antenna factor plus 

cable loss to receiver reading in dB V to convert to field strength in 

dB V/meter. 

 

 

Field Strength(dBuV/m) = SA(dBuV) + AF(dB/m) + cable loss (dB) 

 

 SA = Spectrum Analyzer or Receiver voltage reading 

 AF = Antenna Correction Factor 

 CL = Cable Loss in dB 
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4.4 Immunity Testing 
 

Evaluates a device's ability to withstand electromagnetic interference. This 

type of testing is important for many products, including consumer goods, 

military equipment, and medical devices. Immunity testing can involve a 

variety of methods. For Immunity tests, the generated electric field strength 

can be calculated by: 

 

 FS = Approximate Field Strength in (V/m) 

 
  

 P = Power in watts 

 g = Numeric Gain 

 d = Distance in meters 
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TYPICAL CONVERSION FORMULAS 
 

LOG -> LINEAR VOLTAGE  FIELD STRENGTH & POWER DENSITY 

dBV to Volts V = 10 ((dBV – 120) / 20)  dBV/m to V/m V/m = 10 (((dBV/m) -120) / 20) 

Volts to dBV dBV = 20 log(V) + 120  V/m to dBV/m dBV/m = 20 log(V/m) + 120 

dBV to Volts V = 10 (dBV / 20)  dBV/m to dBmW/m2 dBmW/m2 = dBV/m – 115.8 

Volts to dBV dBV = 20log(V)  dBmW/m2 to dBV/m dBV/m = dBmW/m2 + 115.8 

dBV to dBV dBV = dBV +120  dBV/m to dBA/m dBA/m = dBV/m – 51.5 

dBV to dBV dBV = dBV - 120  dBA/m to dBV/m dBV/m = dBA + 51.5 

LOG -> LINEAR CURRENT  dBA/m to dBpT DBpT = dBA/m + 2 

dBA to uA A = 10 (dBA / 20)  dBpT to dBA/m dBA/m = dBpT – 2 

A to dBA dBA = 20 log(A)  W/m2 to V/m V/m = SQRT(W/m2 * 377) 

dBA to A A = 10 (dBA / 20)  V/m to W/m2 W/m2 = (V/m)2 / 377 

A to dBA dBA = 20log(A)  T to A/m A/m = T / 1.25 

dBA to dBA dBA = dBA + 120  A/m to T T = 1.25 * A/m 

dBA to dBA dBA = dBA -120  E-FIELD ANTENNAS 

LOG -> LINEAR POWER   Correction Factor dBV/m = dBV + AF 

dBm to Watts W = 10((dBm – 30)/10)  Field Strength V/m =     30 * watts * Gain numeric 

                        meters 
Watts to dBm dBm = 10log(W) + 30  Required Power Watts = (V/m * meters)2 

              30 * Gain numeric 

dBW to Watts W = 10(dBW / 10)  LOOP ANTENNAS 

Watts to dBW dBW = 10log(W)  Correction Factors dBA/m = dBV + AF 

dBW to dBm dBm = dBW + 30  Assumed E-field for 
shielded loops 

dBV/m = dBA/m + 51.5 

dBm to dBW dBW = dBm - 30   dBpT = dBV + dBpT/V 

TERM CONVERSIONS    

dBm to dBV dBV = dBm + 107     (50) 

dBV = dBm + 10log(Z) + 90 

 CURRENT PROBES 

dBV to dBm dBm = dBV – 107      (50) 

dBm = dBV – 10log(Z) – 90 

 Correction Factor dBA = dBV – dB(ohm) 

dBm to dBA dBA = dBm – 73      (50) 

dBA = dBm – 10log(Z) + 90 

 Power needed for injection probe given voltage(V) into 

50 load and Probe Insertion Loss (IL) 
 

dBA to dBm dBm = dBA + 73      (50) 

dBm = dBA + 10log(Z) – 90 

  Watts = 10 ((IL + 10log(V2/50))/10) 

dBA to dBV dBV = dBA + 34      (50) 

dBV = dBA + 20log(Z) 

   

dBV to dBA dBA = dBV – 34      (50) 

dBA = dBV – 20log(Z) 
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MAINTENANCE 
 

To ensure reliable and repeatable long-term performance, annual re-calibration of 

your loop antenna by A.H. Systems’ experienced technicians is recommended. Our 

staff can calibrate almost any type or brand of antenna. For more information about 

our calibration services or to place an order for antenna calibration, visit our website 

at www.AHSystems.com or call (818) 998-0223. 

 

5.1 Recommended Antenna Maintenance 
 

1. Find a way to log what you do and when, so you know when a certain 

task is due. 

 

2. Visual inspection of the RF connector Pin depth and pin condition. 

 

3. Check for loose or missing hardware. 

 

4. Check for any damage during storage. Small issues not discovered 

during long-term storage can become bigger ones. 

 

5. Cleaning: It's a good idea at least once a month to wipe down the 

antenna with a damp rag. The outside of the antenna can be cleaned 

with a soft, damp cloth. 

 

6. The N-type connector can be cleaned of dust with a small soft brush. 

 

7. Apply a gentle lubricant to the outside threads of the RF connector. 

 

8. Regular antenna calibration intervals are highly recommended to 

ensure repeatable, reliable data. 

 
Disposal: Do not dispose of this instrument in household 
waste. The user is obligated to take end-of-life devices to a 
designated collection point for the disposal of electrical and 
electronic equipment. 



A.H. Systems Model AK-521F-7 Bilogical Antenna Kit  

  

 

© A.H. Systems inc. – Oct 2019 
REV A 

17 

 

FAQ’s 
 

Q: What is a Bilogical Antenna? 
A: A Bilogical Antenna is a hybrid antenna composed of both a biconical and log periodic antennas. A Biconical 
antenna is a broadband dipole antenna with conical shaped elements. These antennas have similar 
characteristics to the dipole antennas. They typically have an omni-directional pattern in the vertical polarity 
and usually a very wide half power beamwidth in the horizontal polarity. A Log Periodic Antenna is a multi-
element directional antenna with elements gradually decreasing in length. Also known as a dipole array, the 
Log Periodic Antenna is designed to operate over a wide frequency range. 
 
Q: What are the advantages of a log periodic antenna over a Yagi antenna? 
A: Log-periodic antennas are designed to work across a wide range of frequencies; Yagi antennas are optimized 
for one frequency. The Yagi antenna will give higher gain at its optimal frequency; log-periodic antennas will 
have lower gain across a wide range of frequencies. (see page 12) 
 
Q: Where is the measurement point for the log periodic antennas? 
A: The calibration measurement point for a 1-meter separation is from the tip (nearest point) of the antenna. 
The measurement point for the 3 and 10 meter separation is at the midpoint of all the elements. There will be 
a sticker indicating the emission measurement reference point. 
 
Q: Why are there different calibration distances? 

A: Antennas act differently in the near field… Many calibration standards require different testing separation 
distances. Once the antenna is in the far-field, the antenna response does not change with increasing 
distances. 
 
Q: Are the bilogical antennas available with a different RF connector? 
A: Yes, contact the factory with your requirements. 
 
Q: How do I mount the bilogical antenna in the horizontal polarity? 
A: There is a 1/4-20 threaded hole at the base of the antenna. Mount the antenna such that the elements are 
parallel to the ground for horizontal polarity, or perpendicular to the ground for vertical polarity. (see page 10) 
 
Q: What is the half power beamwidth of the log periodic antenna? 

A: The half power beamwidth of the log periodic antennas will vary over the frequency range of the antenna. 
For the SAS-510-7 (290 MHz – 7 GHz) log periodic antenna the half power beamwidth starts high at around 80 
degrees at the lower frequency range and then will get smaller to about 20 degrees towards the higher 
frequency limit of the antenna. 
 
Q: How much product coverage could I expect at a 1-meter distance? 

A: With the example above, a half power beamwidth of 80 degrees at the lower end, the maximum coverage 
would be about 1.7 Meters, but at the high end of the frequency range with a half power beamwidth of 20 
degrees, the coverage would only be 35cm. 
Here is a great tool (https://www.ahsystems.com/EMC-formulas-equations/Antenna-beamwidth-

coverage-calculation.php) to help calculate the maximum coverage that the antenna will cover 
from a specified distance. 
 
Q: What type of cable should I use to connect to the antenna? 
A: It is recommended to use a 50-ohm cable that is rated high enough in frequency to cover the operating band 
of the bilogical antenna. We offer a wide range of cables that can be custom made to your specifications. 
 

 

https://www.ahsystems.com/EMC-formulas-equations/Antenna-beamwidth-coverage-calculation.php
https://www.ahsystems.com/EMC-formulas-equations/Antenna-beamwidth-coverage-calculation.php


A.H. Systems Model AK-521F-7 Bilogical Antenna Kit  

  

 

© A.H. Systems inc. – Oct 2019 
REV A 

18 

 

TROUBLESHOOTING 
 

Problem Possible Cause Possible Solution 

No received signal Boken center conductor Contact A.H. Systems 

 Boken RF fed cable Contact A.H. Systems 

Dip in response Loose or missing element Ensure that all elements are 
attached an tighten 

 
 

7.1 Service Information 
 

If you have any questions or comments regarding this unit’s operation or you 

need technical advice, repair, or genuine factory replacement parts, please 

contact our Customer Service Department or visit our website at 

www.AHSystems.com. 
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WARRANTY INFORMATION 
 

A.H. Systems Inc., warrants that our Antennas, Sensors and Probes will be free from 
defects in materials and workmanship for a period of three (3) years.  All other 
products delivered under contract will be warranted for a period of two (2) years. 
Damage caused by excessive signals at the product's input is not covered under the 
warranty.  A.H. Systems' obligation under this warranty shall be limited to repairing or 
replacing, F.O.B. Chatsworth, California, each part of the product which is defective, 
provided that the buyer gives A.H. Systems notice of such defect within the warranty 
period commencing with the delivery of the product by A.H. Systems. 
 
The remedy set forth herein shall be the only remedy available to the buyer, and in no 
event shall A.H. Systems be liable for direct, indirect, incidental or consequential 
damages. 
 
This warranty shall not apply to any part of the product which, without fault of A.H. 
Systems has been subject to alteration, failure caused by a part not supplied by A.H. 
Systems, accident, fire or other casualty, negligence, misuse or normal wear of 
materials. 
 
Except for the warranty set forth above, there are no other warranties, expressed or 
implied, with respect to the condition of the product or it's suitability for the use 
intended for them by the buyer. 
 
For prompt service, please contact our service department for a Return Material 
Authorization Number before shipping equipment back to us. 


