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Inline Peak Power Sensor Technical Data

Introduction

The Inline Peak Power Sensors provide a forward direction path, a 4 MHz bandwidth channel that has peak and
comparator/integrator circuits that add measurement functions such as peak envelope power (PEP), crest factor,
complimentary cumulative distribution function (CCDF), and burst average power. The reverse direction reverse power
measurement capabilities including reverse power, reflection coefficient, return-loss, and SWR. A “dual path” architecture
enables true-RMS measurements over the entire frequency and dynamic range. The presence of a micro-controller along
with signal conditioning circuitry, ADC, and power supply in the Inline Peak Power Sensors make a complete miniature
power meter.

The Anritsu MA24103A Inline Peak Power Sensor is designed to take accurate average power measurements over 2 mW to
150 W from 25 MHz to 1 GHz. The MA24103A measures CW and multi-tone signals.

The Anritsu MA24105A Inline Peak Power Sensor is designed to take accurate average power measurements over 2 mW to
150 W from 350 MHz to 4 GHz. The MA24105A measures CW, multi-tone, and digitally modulated signals such as
GSM/EDGE, CDMA/EV-DO, W-CDMA/HSPA+, WiMAX, and TD-SCDMA.

Features

* Used with a personal computer via USB running Microsoft® Windows and complimentary Anritsu PowerXpert™
software v3.49 or later

* Forward and reverse measurements of both transmitted power and reflections from antenna or other system
components using the single inline sensor

e The MA24105A true-RMS measurements to 150 W enables accurate average power measurements of modulated
signals such as WLL, GSM/EDGE, CDMA/EV-DO, W-CDMA/HSPA+, WiMAX, and TD-SCDMA

* High crest factor signal and base station transmitter output power measurements

* Compatible with most Anritsu RF and microwave handheld instruments with high accuracy power meter software
Option 19. Refer to your instrument technical data sheet or contact your sales representative to ensure
compatibility.
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Definitions All specifications and characteristics apply under the following conditions, unless otherwise stated:

Warm-Up Time  After 20 minutes of warm-up time, where the sensor is left in the on state.

Typical Performance  Typical specifications in parenthesis () describe performance that will be met by a minimum of 80% of all
products. They do not include guard bands and are not warranted.

Calibration Cycle  Recommended calibration cycle is 2 years.

All specifications subject to change without notice. For the most current data sheet, please visit the Anritsu
web site: www.anritsu.com.
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Inline Peak Power Sensor

Technical Data

Sensor Specifications

MA24103A MA24105A

Frequency Range

25 MHz to 1 GHz 350 MHz to 4 GHz

Measurement Range

2 mW to 150 W (+3 dBm to +51.76 dBm)

Input Return Loss

>29.5 dB from 350 MHz to 3 GHz
>26.5 dB from > 3 GHz to 4 GHz

>29.5 dB from 25 MHz to 1 GHz

Insertion Loss (typical)

<0.15 dB from 350 MHz to 1.25 GHz
<0.20 dB from > 1.25 GHz to 4 GHz

<0.15 dB from 25 MHz to 1 GHz

Directivity (typical)

> 28 dB from 350 MHz to < 1 GHz
>30dB from > 1 GHz to <3 GHz
>28 dB from >3 GHz to 4 GHz

> 28 dB from 25 MHz to 1 GHz

Measurement Channel

(Forward and Reverse)

Signal Channel Bandwidth

Average 100 Hz Peak (Selectable) 4 MHz (Full), 200 kHz, 4 kHz

Base Average Power Measurement

MA24103A MA24105A

Measurement Range

Range 1: 2 mW to 6.31 W (+3 dBm to +38 dBm)
Range 2: 6.31 W to 150 W (+38 dBm to +51.76 dBm)

Maximum Power?

150 W average

Measurement UncertaintyID

+3.8% (Range 1 and Range 2)

Effect of Noise®

1+510 pW (Range 1 2 100 MHz), 1.2 mW
(Range 1, < 100 MHz)

6.1 mW (Range 2 2 100 MHz), 17.7 mW
(Range 2, <100 MHz)

+400 pW (Reverse > 100 MHz), 930 pwW
(Reverse, < 100 MHz)

+170 pW (Range 1)
+1.9 mW (Range 2)

Effect of Zero Setd

+380 pW (Range 1 2 100 MHz), 810 pW
(Range 1, <100 MHz)

+4.1 mW (Range 2 > 100 MHz), 11.5 mW
(Range 2, < 100 MHz)

+240 pW (Reverse > 100 MHz), 820 pW
(Reverse, < 100 MHz)

+250 yW (Range 1)
+3.0 mW (Range 2)

Effect of Zero Driftd

+120 yW (Range 1 2 100 MHz), 170 pW +230 yW (Range 1)

(Range 1, <100 MHz) +2.7 mW (Range 2)
+760 pW (Range 2 = 100 MHz), 1.8 mW
(Range 2, < 100 MHz)
151 pW (Reverse > 100 MHz), 320 yW
(Reverse, < 100 MHz)
Effect of Temperature (0 °C to 50 °C) +0.06 dB
Effect of Digital Modulation +0.02 dB

a. Maximum power depends upon the system SWR and frequency of operation.
b. Expanded uncertainty with K=2 for power measurements of a CW signal with a matched load. Measurement results referenced to the input side of the sensor.

c. Expanded uncertainty with K=2 after zero operation when measured with 128 averages for 5 minutes.
In high aperture time mode, noise is 50 pW and 12 mW in range 1 and range 2 respectively.

d. One-hour warm up with no operation when measured with 128 averages for one hour keeping temperature within +1 °C.

Maximum Power
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1000 1000
N
~\ N
=500 R <1s =500
2 ) 52 N
¢ \ S N \\ VSWR £ 1.5
g & N
[T [N
& 200 \ & 200 \
V$WR <3.0
VSWR <3.0
100 100
30 50 100 200 500 1000 500 1000 2000 5000
Frequency [MHz] Frequency [MHz]

4 0f 9

PN: 11410-00621 Rev. F

MA24103A, MA24105A TDS



Technical Data Inline Peak Power Sensor

Forward Peak Power Measurement

measurement uncertainty)

(All measurement errors "Effects" should be RSSed before directly added to "Base" error for overall

MA24103A

\ MA24105A

Measurement Range, Burst Signal
Measurement Base Uncertaintya'b

2 W to 300 W (+33 dBm to +54.77 dBm)

Repetition Rate

210/s, Duty Cycle 210%

Full Bandwidth:

+(Base Average Power Uncertainty +7% +400 mW)
4 kHz and 200 kHz Bandwidth:

+(Base Average Power Uncertainty +3% +400 mW)

>10/s, Duty Cycle 210%
Full Bandwidth:
+(Base Average Power Uncertainty +7% +400 mW)

4 kHz and 200 kHz Bandwidth:
+(Base Average Power Uncertainty +3% +200 mW)

Effect of Low Repetition Rate +1.6% +150 mW (< 10/s)
+100 mW (0.1% to 10%)

+5% (500 ns to 1 ps)
+10% (200 ns to < 500 ns)

+6% (0 °C to 50 °C)

a. MA24103A: > 100 MHz: Pulse Power > +34 dBm, < 100 MHz: Pulse Power > +37 dBm, Pulse Width > 1 ps (Full BW), Pulse Width > 5us (200 kHz BW), Pulse Width > 200 ps (4 kHz BW)
b. MA24105A: Pulse Power > +34 dBm, Pulse Width > 1ps (Full BW), Pulse Width > 5ps (200 kHz BW), Pulse Width > 200 ps (4 kHz BW)

Effect of Low Duty Cycle
Effect of Short Burst Width

Effect of Temperature on Peak Circuit

Reverse Power Measurement

MA24103A MA24105A
Measurement Range 2 mW to 150 W (+3 dBm to +51.76 dBm)
Maximum Power? 150 W average
Measurement Uncertaintyb t(Base Average Power Uncertainty)
Spread-spectrum Measurement Uncertainty | N/A +(Base Average Power Uncertainty +15% +400 mW)

a. Maximum power depends upon the system SWR and frequency of operation.
b. Expanded uncertainty with K=2 for power measurements of a CW signal with a matched load. Measurement results referenced to the input side of the sensor.

Complementary Cumulative Distribution Function (CCDF)
MA24103A

MA24105A
+0.2%
2 mW to 300 mW (+3 dBm to +54.77 dBm)

> 100 MHz +(Base Average Power Uncertainty +5%
+1 W), <100 MHz +(Base Average Power Uncertainty
at +5% +2W)

a. MA24103A: > 100 MHz: Pulse Power > +38 dBm, < 100 MHz: Pulse Power > +41 dBm, T > 50 ps (Full BW), T > 400 ps (200 kHz BW), T > 20 ms (4 kHz BW)
b. MA24105A: Pulse Power > +37 dBm, T > 50 ps (Full BW), T > 400 ps (200 kHz BW), T > 20 ms (4 kHz BW)

Measurement Uncertaintya'b

Threshold Range

Accuracy of Threshold +(Base Average Power Uncertainty at +5% +500 mW)

Burst Average Power  MA24103A, MA24105A

Measurement Uncertainty (User Mode) | Same as Base Average Power Uncertainty except Zero Set, Zero Drift and Noise are divided by duty cycle
(t/T)
t(Base Average Power Uncertainty except Zero Set, Zero Drift and Noise are divided by duty cycle (t/T) +2%)

a. l\/‘I‘/-}(24103A: > 100 MHz: Average Power > +33 dBm, < 100 MHz: Average Power > +36 dBm, Pulse width > 10 ps (Full BW), Pulse Width > 40 ps (200 kHz BW), Pulse Width >3 ms
(4 kHz BW)

b. MA24105A: Average Power > +33 dBm, Pulse width > 5 ps (Full BW), Pulse Width > 40 ps (200 kHz BW), Pulse Width > 2 ms (4 kHz BW)

Measurement Uncertainty (Auto Mode)a'b

Combination Measurements MA24103A, MA24105A

Reflection Measurement Uncertainty

t(Base Average Power Uncertainty + Reverse Power Measurement Uncertainty)

Crest Factor Uncertainty | +(Base Average Power Uncertainty + Forward Peak Power Measurement Uncertainty)

System MA24103A, MA24105A

Forward/Reverse | Peak Power Crest Factor Burst Average CCDF
True-RMS Power
Average power
Measurement Resolution | 0.01 dB 0.01dB 0.01dB 0.01dB 0.01%
Offset Range | 100 dB 100 dB 100 dB 100 dB 100%
Averaging Range | 1to512 1to 512 1to 512 1to 512 1to 512
Measurement Speed (typical)® | 1.7 /s 257/s 1.4/s 0.7 /s 1.6/s

a. Measurement speed is the rate at which the measurement or calculation is updated in a data log.
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Inline Peak Power Sensor

Technical Data

General
USB 180 mA typical at 5V
Size(HxWxD) 108 mm x 97 mm x 36 mm (excluding N Connectors)
Weight 535 (1.18 Ib)
Environmental Tests were performed per MIL-PRF-28800F (Class 2)

Operating Temperature
Storage Temperature
Maximum Relative Humidity

Mechanical Shock
Vibration

0°Cto50°C

-51°Cto71°C

45% relative humidity at 55 °C (non-condensing)
75% relative humidity at 40 °C (non-condensing)
95% relative humidity at 30 °C (non-condensing)

30 g, half-sine, 11 ms duration

Sinusoidal: 5 to 55 Hz, 3 g max
Random: 10 Hz to 500 Hz, power spectral density
Power Spectral Density: 0.03 g2 /Hz

Regulatory Compliance
European Union

United Kingdom

Australia and New Zealand
South Korea
Canada

EMC 2014/30/EU, EN 61326-1:2013

CISPR 11/EN 55011, IEC/EN 61000-4-2/3/4/5/6/8/11

Low Voltage Directive 2014/35/EU

Safety EN 61010-1:2010

RoHS Directive 2011/65/EU & 2015/863

EMC SI 2016/1091; BS EN 55011 & BS 61000-4-2/3/4/5/6/8/11
Consumer Protection (Safety) SI 2016/1101; BS EN 61010-1:2010
Environmental Protection SI 2012/3032;2011/65/EU & 2015/863
RCM AS/NZS 4417:2012

R-R-A2J-1014

ICES-1(A)/NMB-1(A)
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Technical Data

Inline Peak Power Sensor

Ordering Information

Part Number
MA24103A
MA24105A

Description
25 MHz to 1 GHz Inline Peak Power Sensor
300 MHz to 4 GHz Inline Peak Power Sensor

Included Accessories

Part Number
2000-1606-R

Description
1.8 m USB 2.0 A to Micro-B cable

Available Options

Part Number
MA24103A-0098
MA24103A-0099

MA24105A-0098
MA24105A-0099

Description
Option 98, Standard calibration to ISO17025 and ANSI/NCSL Z540.

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

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

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

Optional Accessories

Precision Coaxial Adapters
Accessory Description

Accessory Description

510-90
N(m) to 7/16 DIN(f), DC to 3.3 GHz

34ANF50
GPC-7 to N(f), DC to 18 GHz

510-91
N(f) to 7/16 DIN(f), DC to 3.3 GHz

34NFK50
N(f) to K(m), DC to 18 GHz

510-92
N(m) to 7/16 DIN(m), DC to 3.3 GHz

34NFKF50
N(f) to K(f), DC to 18 GHz

510-93
N(f) to 7/16 DIN(m), DC to 3.3 GHz

34NK50
N(m) to K(m), DC to 18 GHz

- 34NFNF50
N(m) to N(m), DC to 18 GHz

34NKF50
N(m) to K(f), DC to 18 GHz

34AN50
GPC-7 to N(m), DCto 18 GHz

34NNS50A
DC to 18 GHz, 50 Q, N(m)-N(m)

MA24103A, MA24105A TDS

PN: 11410-00621 Rev. F
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Inline Peak Power Sensor Technical Data

Attenuators, N Type (upto 18 GHz)
Accessory Description Accessory Description

1010-121-R

40 dB, 100 W, D to 18 GHz, N(f) to N(m),
Uni-directional

42N50-20
20 dB, 5 W, DC to 18 GHz, N(m) to N(f)

3-1010-122

! % s 20 dB, 5W, DC to 12.4 GHz, N(m) to N(f)

42N50A-30
30 dB, 50 W, DC to 18 GHz, N(m) to N(f)

3-1010-123
30 dB, 50 W, DC to 8.5 GHz, N(m) to N(f)

1010-127-R
30 dB, 150 W, DC to 3 GHz, N(m) to N(f)

3-1010-124

40 dB, 100 W, DC to 8.5 GHz, N(f) to N(m),
Uni-directional

1010-128-R
40 dB, 150 W, DC to 3 GHz, N(m) to N(f)

Accessories

Accessory Description Accessory Description
" 01-200 2000-1594-R
= Calibrated Torque End Wrench, GPC-7 and Type N 5 meters USB A to Mini-B cable
2000-1593-R

3 meters USB A to Mini-B cable

Precision Terminations (Used with appropriate Power Attenuators)

Accessory Description Accessory Description
28N50-3 28NF50-2
DC to 8.6 GHz, 50 Q, N male []Q DC to 18 GHz, 40 dB, 50 Q, N female

= 28N50-2
%/ DC to 18 GHz, 40 dB, 50 Q, N male
o
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Training at Anritsu

Anritsu has designed courses to help you stay up to date with technologies important to your job. For available training
courses, visit: www.anritsu.com and search for training and education.
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Advancing beyond

* United States

Anritsu Americas Sales Company
450 Century Parkway, Suite 190,
Allen, TX75013, U.S.A.
Phone: +1-800-Anritsu (1-800-267-4878)

* Canada

Anritsu Electronics Ltd.
Americas Sales and Support
450 Century Parkway, Suite 190,
Allen, TX75013, U.S.A.
Phone: +1-800-Anritsu (1-800-267-4878)

* Brazil

Anritsu Eletronica Ltda.
Praca Amadeu Amaral, 27 - 1 Andar
01327-010 - Bela Vista - Sao Paulo - SP, Brazil
Phone: +55-11-3283-2511
Fax: +55-11-3288-6940

* Mexico

Anritsu Company, S.A. de C.V.
Blvd Miguel de Cervantes Saavedra #169 Piso 1,
Col. Granada, Mexico, Ciudad de Mexico,
11520, MEXICO
Phone: +52-55-4169-7104

* United Kingdom
Anritsu EMEA Ltd.
200 Capability Green,
Luton, Bedfordshire, LU1 3LU, U.K.
Phone: +44-1582-433200
Fax: +44-1582-731303

* France

Anritsu S.A.
12 avenue du Québec, Immeuble Goyave,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

* Germany

Anritsu GmbH
Nemetschek Haus, Konrad-Zuse-Platz 1,
81829 Miinchen, Germany
Phone: +49-89-442308-0
Fax: +49-89-442308-55

* Italy

Anritsu S.r.l.
Spaces Eur Arte, Viale dell'Arte 25, 00144 Roma, Italy
Phone: +39-6-509-9711

List Revision Date: 20230901

* Sweden

Anritsu AB
Kistagangen 20 B, 2 tr, 164 40 Kista, Sweden
Phone: +46-8-534-707-00

* Finland

Anritsu AB
Technopolis Aviapolis, Teknobulevardi 3-5 (D208.5.),
FI-01530 Vantaa, Finland
Phone: +358-20-741-8100

* Denmark
Anritsu A/S

c/o Regus Winghouse, @restads Boulevard 73, 4th floor,

2300 Copenhagen S, Denmark
Phone: +45-7211-2200

* Spain

Anritsu EMEA Ltd.

Representation Office in Spain
Paseo de la Castellana, 141.
Planta 5, Edificio Cuzco IV
28046, Madrid, Spain
Phone: +34-91-572-6761

* Austria

Anritsu EMEA GmbH
Am Belvedere 10, A-1100 Vienna, Austria
Phone: +43-(0)1-717-28-710

* United Arab Emirates

Anritsu EMEA Ltd.

Anritsu A/S
Office No. 164, Building 17, Dubai Internet City
P. 0. Box - 501901, Dubai, United Arab Emirates
Phone: +971-4-3758479

e India

Anritsu India Private Limited
6th Floor, Indiqube ETA, No.38/4, Adjacent to EMC2,
Doddanekundi, Outer Ring Road,
Bengaluru - 560048, India
Phone: +91-80-6728-1300
Fax: +91-80-6728-1301

* Singapore
Anritsu Pte. Ltd.
1 Jalan Kilang Timor, #07-04/06 Pacific Tech Centre
Singapore 159303
Phone: +65-6282-2400
Fax: +65-6282-2533

*Vietnam

Anritsu Company Limited
16th Floor, Peakview Tower, 36 Hoang Cau Street,
O Cho Dua Ward, Dong Da District, Hanoi, Vietnam
Phone: +84-24-3201-2730

¢ P.R. China (Shanghai)

Anritsu (China) Co., Ltd.
Room 2701-2705, Tower A, New Caohejing
International Business Center No. 391 Gui Ping Road
Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898
Fax: +86-21-6237-0899

* P.R. China (Hong Kong)

Anritsu Company Ltd.
Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China
Phone: +852-2301-4980
Fax: +852-2301-3545

* Japan

Anritsu Corporation
8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-6509
Fax: +81-46-225-8352

* South Korea

Anritsu Corporation, Ltd.
8F, ATOWER, 20, Gwacheondaero 7-gil, Gwacheon-si,
Gyeonggi-do, 13840, Republic of Korea
Phone: +82-2-6259-7300
Fax: +82-2-6259-7301

« Australia

Anritsu Pty. Ltd.
Unit 20, 21-35 Ricketts Road,
Mount Waverley, Victoria 3149, Australia
Phone: +61-3-9558-8177
Fax: +61-3-9558-8255

* Taiwan

Anritsu Company Inc.
7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816
Fax: +886-2-8751-1817

Data subject to change without notice.
For the most recent specifications, visit: www.anritsu.com.
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