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USB Power Sensor
MA24106A

Handy, Highly Accurate and Reliable USB Sensor 
for your RF Power Measurement Needs

True-RMS, 50 MHz to 6 GHz

• Economical Alternative to Traditional Benchtop Meters
• True RMS Measurements Over a 63 dB Dynamic Range
• High Damage Power Levels and ESD Protection
• No Need for a Reference Calibrator
• Light Weight and Easy to Use

• Economical Alternative to Traditional Benchtop Meters
• True RMS Measurements Over a 63 dB Dynamic Range
• High Damage Power Levels and ESD Protection
• No Need for a Reference Calibrator
• Light Weight and Easy to Use
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Accurate Enough for Lab, Fast Enough for Manufacturing
and Rugged Enough for Field Applications

N connector designed for use
with a torque wrench ensures
repeatable connections

Sturdy aluminum body
with ergonomic design
for better grip and feel

Two-color LED
reports functional
status of the sensor

USB Mini-B Port
for PC connectivity

Advanced features are
available in menus

Measurement setup
status available on
screen

Big display for
easy readout

Basic Power
Meter functions
available on screen

FFeeaattuurreess
• True RMS detection over a 63 dB dynamic range enables accurate CW and modulated 
power measurements

• Ready for use in a wide variety of applications, including installation and maintenance of
base stations, testing of 3G and 4G products, cell phones and general purpose RF devices

• High damage power levels and ESD protection provides ruggedness and reliability
• Low current consumption (100 mA) preserves laptop battery life
• Eliminating the need for a reference calibrator reduces test time and handling in production
• Light weight, economical and easy to use with a desktop or laptop PC
• One year calibration cycle and worldwide service centers ensure reduced downtime
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MA24106A Architecture

The MA24106A power sensor is a highly accurate instrument that communicates with a PC using the Universal Serial Bus
interface (USB). Its measurement capability mimics a traditional thermal (thermo-electric) power sensor, but has a wider
dynamic range. Therefore, the MA24106A is ideal for measuring average power of CW, multi-tone, and modulated
RF waveforms such as 3G, 4G, and OFDM. It measures true RMS power regardless of the type or bandwidth of the
input signal.

The sensor employs a “dual-path” architecture to achieve 63 dB of dynamic range. Highly accurate modulation
measurements are facilitated by keeping the diode detectors in the “square law region” and by choosing the output of the
appropriate detector path. A built-in attenuator provides excellent SWR performance thus minimizing mismatch error.
The presence of a micro-controller along with signal conditioning circuitry, ADC, and power supply in the sensor makes it
a complete miniature power meter. Data display, acquisition and post processing (offset corrections, averaging etc.) occurs
in the PC. The Anritsu Power Meter application for personal computers running Microsoft® Windows® can be used to
control and operate the sensor providing the user with a familiar power meter interface with advanced features. 
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Fast and Flexible for Production

The MA24106A facilitates lab quality measurements on the production
floor for a fraction of the cost of traditional power meters. Valuable
rack space is saved since the sensor is connected directly to a PC,
eliminating the need for a bench top power meter. Sensor speed is
optimized for best accuracy and noise performance making it suitable
for a wide variety of ATE applications. Multiple sensors can be
connected and remotely controlled via a single PC allowing flexibility
to match specific measurement needs. The reference calibrator typically
needed by power meters has been eliminated, minimizing test station
complexity, sensor handling and reducing test times.

The offset table provides the ability to correct for the frequency
response of RF devices present between the sensor and the DUT,
thus providing better accuracy than just using a fixed offset. A simple
interface allows entry of different offset values versus frequency.
An unlimited number of offset tables can be stored on a PC’s hard disk
and easily recalled. The offset table employs linear interpolation
to estimate offset correction for frequencies between user
specified entries.

Compensate for frequency response of RF devices with offset
table. Values are easily saved to and recalled from the PC’s
hard disk.

Rugged for Field Use

The MA24106A power sensor provides lab performance accuracy in a rugged and portable field solution.
Measurement accuracy over a wide temperature range is maintained by internally stored calibration factors with
temperature compensation, thus making it perfect for base station installation and maintenance applications. Field and
service technicians will appreciate the small size and light weight as they can carry it in their shirt pocket or laptop case.
A very easy to use PC application with a large display makes operation straightforward for users with limited training.
The high damage level (+33 dBm) and ESD protection (3.3 kV) provides ruggedness to this high performance sensor.
Since the MA24106A is a low power device, laptop battery life is preserved.
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High Accuracy for R&D Use

The MA24106A is an ideal general purpose R&D tool due to its low cost, ability to measure a variety of RF waveforms,
wide dynamic range, and power accuracy. Its compact size saves space by replacing traditional bench top instruments. True
RMS power measurements of modulated signals are made effortlessly with no limits on modulation bandwidths. Accuracy is
assured because the calibration data is stored directly in the sensor and all necessary corrections (frequency and temperature)
are done internally. The standards used to calibrate this sensor are directly traceable to NIST and periodic calibrations are
supported by Anritsu's service centers worldwide.

The Anritsu Power Meter software provides an intuitive interface to control the sensor. It has advanced features such as
average power versus time display and data logging, plus a customizable offset table enabling flexible data capture and
accurate measurements versus frequency. Multiple instances of the PC application can be started to make measurements
using several sensors to support sophisticated test setups.

The power graph plots power with respect to time. It is useful for drift testing, circuit tuning, or circuit monitoring as
external stimuli are changed. The graph is continuously updated in real time at ten measurements per second.

Data logging is also available for recording power versus time to a hard disc or other storage media. This is useful for long
term drift studies, environmental testing, and trend analysis. A user defined logging interval allows acquisition speed to
match test requirements. Data are stored as a comma separated value (.csv) that can be opened in Microsoft® Excel®
facilitating custom analysis.

Power graph shows the effect of turning on and off the cooling fan of a 2 GHz power amplifier
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Specifications

SSeennssoorr

Frequency range 50 MHz to 6 GHz
Dynamic range –40 dBm to +23 dBm

Input return loss >26 dB (50 MHz to <2 GHz)
>20 dB, (2 GHz to 6 GHz)

Measurement ranges Range 1, –40 dBm to –5 dBm
Range 2, –5 dBm to +23 dBm

Signal channel bandwidth 100 Hz, typical
MMeeaassuurreemmeenntt UUnncceerrttaaiinnttyy

Linearity ±0.13 dB (power level <+18 dBm)
±0.18 dB (power level ≥+18 dBm)

Calibration factor(1) ±0.06 dB

Noise(2) <2.5 nW (–40 dBm to –5 dBm)
<0.4 µW (–5 dBm to +23 dBm)

Zero set(2) <10 nW (–40 dBm to –5 dBm)
<1.7 µW (–5 dBm to +23 dBm)

Zero drift(3) <3.0 nW (–40 dBm to –5 dBm)
<0.5 µW (–5 dBm to +23 dBm)

Temperature compensation(4)

(0 ºC to 50 ºC) ±0.06 dB

Effect of digital modulation(4) ±0.02 dB (power level <+18 dBm)
±0.10 dB (power level ≥+18 dBm)

SSyysstteemm

Measurand True-RMS/Average power
Measurement resolution 0.01 dB
Offset range ±100 dB
Averaging range 1 to 256
Measurement speed(5) 10 measurement per second, typical
Range Auto ranging between Range 1 and Range 2
Interface USB 2.0
Host operating system Microsoft® Windows® XP and Windows® 2000 (for PC application)

GGeenneerraall 

Current (via host USB)(6) 100 mA typical at 5V
Maximum DC voltage at RF port ±25 V
Maximum CW power +33 dBm
Size (W x H x D)(7) 56 mm x 30 mm x 85 mm typical (2.2 in. x 1.18 in. x 3.35 in.)
Weight 180 grams typical (6.4 oz.)

EEnnvviirroonnmmeennttaall((88))

Operating Temperature Range –10 ºC to +55 ºC
Storage Temperature Range –51 ºC to +71 ºC

Humidity
45% relative humidity at 55 ºC (non-condensing)
75% relative humidity at 40 ºC (non-condensing)
95% relative humidity at 30 ºC (non-condensing)

Shock 30 g half-sine, 11 ms duration

Vibration Sinusoidal: 5-55 Hz, 3 g max. 
Random: 10-500 Hz, Power Spectral Density 0.03 g2/Hz

EMC Meets EN 61326, EN 55011
Safety Meets EN 61010-1

NNootteess::
All specs are applicable after one hour warm-up at room temperature unless specified otherwise.
(1) Expanded uncertainty with K=2 for absolute power measurements on CW signal at 0 dBm calibration level from 50 MHz to 6 GHz.
(2) Expanded uncertainty with K=2 after zero operation when measured with 128 averages for 5 minutes. 
In high aperture time mode, noise is 0.63 nW and 0.1 µW in range 1 and range 2 respectively. Zero set is 20 nW maximum in high aperture time mode.

(3) After zero operation and measured with 128 averages for one hour keeping the temperature within ±1 ºC. 
Zero drift is 10 nW maximum in high aperture time mode.

(4) Measurement error with reference to a CW signal of equal power and frequency at 25 ºC. 
(5) One measurement per second, typical in high aperture time mode.
(6) 150 mA max.
(7) Not including N connector.
(8) Tests were performed per MIL-PRF-28800F (Class 2)
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Ordering Information

MA24106A USB Power Sensor

Included Accessories
3-2000-1360 1.8 meter USB A to Mini-B cable
2300-512 MA24106A Installation CD

Available Options
MA24106A-097 Option 97, Accredited Calibration to ISO17025

and ANSI/NCSL Z540. Test report and uncertainty
data included.

MA24106A-098 Option 98, Standard calibration to ISO17025
and ANSI/NCSL Z540.

MA24106A-099 Option 99, Premium calibration to ISO17025
and ANSI/NCSL Z540. Test report and uncertainty
data included.

Optional Accessories
Calibrated Torque Wrenches
01-200 Calibrated torque wrench for N connector
01-204 Calibrated torque wrench for K and V connectors

Power Attenuators
3-1010-123 N(m) to N(f), DC to 8.5 GHz, 30 dB, 50 W, 50 Ω
3-1010-124 N(m) to N(f), DC to 8.5 GHz, 40 dB, 100 W, 50 Ω
3-1010-122 N(m) to N(f), DC to 12.4 GHz, 20 dB, 5 W, 50 Ω
42N50-20 N(m) to N(f), DC to 18 GHz, 20 dB, 5 W, 50 Ω
42N50-30 N(m) to N (f), DC to 18 GHz, 30 dB, 50 W, 50 Ω

Precision Coaxial Adapters
510-90 N(m) to 7/16 DIN(f), DC to 3.3 GHz
510-91 N(f) to 7/16 DIN(f), DC to 3.3 GHz
510-92 N(m) to 7/16 DIN(m), DC to 3.3 GHz
510-93 N(f) to 7/16 DIN(m), DC to 3.3 GHz
33NFNF50B N(f) to N(f), DC to 18 GHz
33NNF50B N(m) to N(f), DC to 18 GHz
33NN50B N(m) to N(m), DC to 18 GHz
34AN50 GPC-7 to N(m), DC to 18 GHz
34ANF50 GPC-7 to N(f), DC to 18 GHz
34NFK50 N(f) to K(m), DC to 18 GHz
34NFKF50 N(f) to K(f), DC to 18 GHz
34NK50 N(m) to K(m), DC to 18 GHz
34NKF50 N(m) to K(f), DC to 18 GHz
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