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For MS2690A/MS2691A/MS2692A Signal Analyzer

DIgRF 3G RFIC

Measurement Solution

MS269xA-020 Vector Signal Generator

MS269xA-040 Baseband Interface Unit

MX269040A UMTS Measurement Software for RF DeviceTest
MX269041A Digital I/F Control Software for DigRF2.5G/3G
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One-Box Solution for Efficient RFIC
Digital and RF Evaluation

The Next Generation of RFIC Testing is here today. The MS2690A/MS2691A/MS2692A Signal Analyzer can be configured
as a One-Box Tester to support the evaluation of digital and RF functions of RFICs that support the DigRF v3.09 standard.
By adding options to the Spectrum Analyzer, Signal Analyzer, and Digitizing functions of the MS2690A/MS2691A/MS2692A
Signal Analyzer, a compact RFIC Tester can be created. Both setup time and RFIC analysis time can be reduced when the
Signal Generator and the Baseband Interface Board are added to the main frame. Analysis software is available for all
current 3GPP standards, including GSM, EDGE, W-CDMA, HSDPA, and HSUPA.

The RFIC is controlled using List Files created by the Sequence Editor Software that is provided with the RFIC Test Options.
List Files can be saved and used again and again. While tests are running, they can be interrupted to change parameters or
issue commands on the fly.

DigRF 3G RFIC Measurement Setup Outstanding Basic Performance

Signal Analyzer
Average Noise Level: =155 dBm/Hz (2 GHz)
TOI: +22 dBm
ACLR (W-CDMA): —78 dBc (5 MHz)
General Level Accuracy: +0.5 dB (50 Hz to 6 GHz)

Signal Generator
~ [os Absolute Level Accuracy: 0.5 dB
© CSAY Linearity: £0.2 dB (typ.)
output ACLR (W-CDMA):
R A? <-64 dBc (5 MHz offset)
<-67 dBc (10 MHz offset)

3000080a04a°

SysCIkEn_ScCSI Cable
Rx/Tx Path _Ether Cable
SysClk SMA Cable

DigRF 3G Interface

DigRF 3G RFIC

MX269040A/MX269041A
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Sequence Editor Function Simplifies
RFIC Control

The Digital I/F Control Software for the MX269041A DigRF
2.5G/3G has a sequence editor function to simplify DigRF-
supported RFIC control and measurement.

The intuitive GUI simplifies use of DUT control commands,
measurement timing, and addition, deletion and editing of triggers
for controlling external equipment. This is especially useful for
reducing the burden of creating test cases.

Sequence Data: (Total Lists: 1)
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Main Frame Software Provides a Single
Screen for Test Setup and Results

Integrated software on the main frame allows signal analyzer,
signal generator, and DigRF interface control with a single
screen. Results of the testing are posted on the same screen.
Imagine how efficient testing can be when results are displayed
on the same screen that is used for setup.
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RFIC Status Information Monitor

Logging data such as a status information (capture time, header
and payload data) sent from RFIC to BBIC can be monitored/
saved with 100-ns resolution. The frequency lock-up time and
RSSI can be checked.

[T

No Tims Stamplms] PS LCT € T#8 #1296 420 #24 428 #32
1 [» 1 001 0011|0011 0011|0011 | -]
2 0000 001 0010 1 0101 0101 01 0101 0101 101 0101 0101
a 00200 001 0010 1 1010 10MO 1010 1010 1010 1010 1010 1010
4 00300 001 0010 1 1111 1111 1110 1111 1111 i 1111 1
5 00500 001 0010 1 0001 0001 0001 0001 0001 0001 0001 0001
& 00600 001 0010 1 0011 0011 0011 0011 0011 0011 0011 0011
7 00700 001 0010 1 0101 0101 01 0101 0101 01 0101 0101
a8 00800 001 0010 1 1010 10MO 1010 1010 1010 1010 1010 1010
9 00800 001 0010 1 1111 1111 1111 1111 1111 i1 1111 1
10 01100 001 0010 1 0001 0001 0001 0001 0001 0001 0001 0001
11 01200 001 0010 1 0011 OO11 0011 0011 0011 0011 0011 0011
12 01300 001 0010 1 0101 0101 0101 0101 0101 0101 0101 0101
13 01400 001 0010 1 1010 1010 1010 1010 1010 1010 1010 1010
14 01500 001 0010 1 1100 1001 1R 1 1 i 11 1
15 01700 001 0010 1 0001 OD01 0001 O001 0001 0001 0001 0001
18 01800 001 0010 1 0011 0011 0011 0011 0011 0011 0011 0011
17 01800 001 0010 1 0101 0101 0101 0101 0101 0101 0101 0101
18 02000 001 0010 1 1010 1010 1010 1010 1010 1010 1010 1010
4 I *
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RFIC Transmitter Tests

RF Output

MS269xA T Path RFIC with DigRF 3G Interface
x Pa
Baseband IF Unit| (LvDs)
Digital IQ Data and Tx
Control Data Tx = 9
Rx Path
r——— (LYDS) DigRF 3G
—— Interface
, SysClk
SysCIKEn | €<= Rx
Signal Status Information received
Generator from RFIC can be logged

Input

Signal
Analyzer (
\
Power, ACPR, EVM Tests

W-CDMA and HSPA Transmitter Testing
* Maximum Transmit Power

* Frequency Error

* Minimum Transmit Power

* Occupied Bandwidth

* Spectrum Emission Mask

+ Adjacent Channel Power

* Spurious Emission

«EVM

» Peak Code Domain Error

GSM and EDGE Transmitter Testing
* Transmit Power

* Phase Error (Max. Peak/Max. RMS)
* EVM (EVM Peak/RMS 95%)

* Frequency Error

* Origin Offset

» Modulation Spectrum

 Switching Tangent

» Power/Time Mask

* Spurious Emissions
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GSM/EDGE Transmitter Testing

Various measurements, such as Constellation, Power vs. Time,
and Output RF Spectrum, required for GSM/EDGE Tx tests can
be performed easily.

Carrier Frequency 836.5000530 MHz
Carrior Fraquency Error ~0.0461 kHz

=005 ppm
RMS EVM 320 % (rmed
Paak EVM 737 %
Magnitude Error 1.80 % (rmed
Phase Error 147 deg (rms}
Origin Offsat 3662 dB
85:th Percentils 527 %

Constellation

war Graph

Marker Position Marker Level Window 1| Slot -
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-28 us -6137 dB

-18 s -7367 dB
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5708 4s 7814 dB

Delaytime from Trigeer
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Judge
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Close
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W-CDMA/HSPA Transmitter Testing

Various measurements, such as Constellation, Code Domain,
and Spectrum Emission Mask, required for W-CDMA/HSPA Tx
tests can be performed easily.

Emdinntmhs——e——ee—eeee—— 0

Carrier Froquency 1950.000000¢  MH:
Carrier Frequency Error 02 Hz
0000 ppm
RMS EVM 056 % (rmed
Paak EVM 126 %
Phaso Error 024 dog
Magnitude Error 038 % (rms)
Carrier Feed Through -G8 dB
Wavelorm Quality Factor 089997
Scramble Code Number 000000

Constellation

No. CH SF Abs(dBm) Rel(dB> Err(dB} Rho
1. 16 64 -1153 -1.09 -6726 0.77880

PageNo. [ 1]  Close |

Code Domain

Spectrum Emission Mask
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RFIC Receiver Tests

RFIC with DigRF 3G Interface

MS269xA

Tx Path

Control Data Tx = Tx
Digital IQ Data and DigRF 3G
Status Data Rx Interface
SysClk
EVM, Level Tests SysCIKEn 6 Rx

Signal Output

RF Input

Generator
LTt One Unit supports RF Signal Output and
Signal Rx Digital IQ Signal Evaluation

Analyzer

GSM, EDGE, W-CDMA, and HSPA Receiver Testing
« 1/Q Level

* RMS

* Peak

» Average

(12 + Q?)

«EVM

* BER

* S/N

« Digital I/Q Data

» Time Domain Display
» Spectrum Display
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Digital 1Q Signal EVM, S/N, and BER* Measurements

Various measurements required for RFIC Rx tests, such as EVM,
1Q Level, S/N, and BER of digital IQ signals can be performed
easily.

T -1

Constellation | Phase Error| Magnitude Error|EVM |

Linear & Symbol -I

™ Ovarwrite

068 % (rma)

17 %

027 deg

048 % (rms)
-18.10 dB

Constellation

DC Offsat

1Q Level

SN/NE

Input F

SNR

SIN

al i 10000) /10000

BER

*: Error-free BER measurements



Monitoring Digital 1Q Signal Transients

Spectrum, Power vs. Time, and Frequency vs. Time can be
measured for digital 1Q signals. The Presence of spurious, Rising
power response, and Lock-up time at frequency switching can be
observed.

Spectrum DigRF 3G W-CDMA Complex

Spectrum

DigRF 3G GSM Complex

Power vs Time

Detection : Average Trace Point

Marker 2 =
2 sample

Power vs. Time

Frequency vs. Time
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Specifications

* W-CDMA/HSDPA/HSUPA Modulation Signal Analysis Function (Uplink)

At 18° to 28°C, after calibration and range adjustment

Modulation/Frequency Measurement

Measurement Frequency Range: 50 MHz to 3 GHz
Measurement Level Range: —30 to +20 dBm (Average Power)
Modulation Accuracy (Residual EVM): < 1% (rms)

Code Domain Analysis

Measurement Frequency Range: 50 MHz to 3 GHz
Measurement Level Range: —30 to +20 dBm (Average Power)
Code Domain Power Accuracy:

For Signal not including Origin Offset

+0.1 dB (Code Power = —10 dBc, Spreading Factor = 256)

+0.15 dB (Code Power = -30 dBc, Spreading Factor = 256)
Code Domain Error

Residual Error: < —40 dB (Spreading Factor = 4)

Accuracy: +0.75 dB (Error for —40 dBc)

Amplitude Measurement

Measurement Frequency Range: 50 MHz to 3 GHz
Measurement Level Range: -80 to +20 dBm (Average Power)
Measurement Level Accuracy: +0.8 dB (= —50 dBm)

Spectrum Emission Mask Measurement

Measurement Frequency Range: 50 MHz to 3 GHz
Measurement Level Range: —10 to +20 dBm (Average Power)
Measurement Range: —70 dB/30 kHz (= 2.515 MHz Offset)

Measurement Signal Conditions

+ W-CDMA: RMC 12.2 kbps Signal (3GPP 34.121 C2.1)
* HSDPA: 3GPP 34.121 C10.1-compliant Continuous Wave Signal
* HSUPA: 3GPP 34.121 C11.1-compliant Continuous Wave Signal

* GSM/EDGE Modulation Signal Analysis Function (Uplink)

At 18° to 28°C, after calibration and range adjustment

Modulation/Frequency Measurement

Measurement Frequency Range: 50 MHz to 3 GHz
Measurement Level Range: —30 to +20 dBm (Average Power)
Modulation Accuracy

Residual EVM (EDGE): < 1% (rms)

Residual Phase Error (GSM): < 0.5 deg (rms), < 2 deg (Peak)

Amplitude Measurement

Measurement Frequency Range: 50 MHz to 3 GHz

Measurement Level Range: —50 to +20 dBm (Average Power)
Measurement Level Accuracy: +0.8 dB (= —50 dBm)

Power Measurement at Carrier Off: On/Off ratio = 65 dB (= —10 dBm)
Results Display: RF Power, On/Off Ratio Text, Template (Pass/Fail)
Multiple Slots: 4 Continuous Slots, Supports 8-PSK/GMSK Mixture
Graph Display: Slot, Frame, Rising, Falling

Output RF Spectrum

Measurement Frequency Range: 50 MHz to 3 GHz
Measurement Level Range: —10 to +20 dBm (At CW)
Measurement Range
Modulation: £ -60 dB (= +250 kHz Offset)
< -73 dB (= +400 kHz Offset)
Switching Transients: < —60 dB (= +400 kHz Offset)
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» W-CDMA/HSDPA Digital I/Q Modulation Signal Analysis Function (Downlink)

1/Q Level Measurement Measurenjent Range: —128.000 to +127.000
Results Display: Display Max. Level, Min. Level, RMS Level, \(1? + Q%)
Measurement Range: —128.000 to +127.000
HellPe ikl Results Display: | DC Offset, Q DC Offset
Modulation Methods: W-CDMA/HSDPA
1/Q EVM Results Display: EVM, Phase Error, Magnitude Error, Carrier Feed Through,
Waveform Quality Factor, Scramble Code Number
1/Q Code Domain Analysis Results Display: Code Domain Power, Code Domain Error
1/Q SIR Results Display: Input Frequency, SNR, SNDR, NF, Spectrum
1/Q BER Results Display: Bit Error Rate, Bit Error Count
Data Save Choose s.ave data from 10,. 1.00, 1000, 10000, 50000 frames
Trigger Signal Sync. and Digital I/Q Data Capture

Measurement Signal Conditions
* HSDPA is H-Set1 Continuous Signal

» GSM/EDGE Digital I/Q Modulation Signal Analysis Function (Downlink)
Measurement Range: —32,768,000 to +32,767,000

Results Display: Display Max. Level, Min. Level, RMS Level, V(12 + Q?)
Measurement Range: —32,768,000 to +32,767,000

Results Display: | DC Offset, Q DC Offset

Results Display (GSM): Phase Error, Magnitude Error

e A0 Sarels, el 3 Results DisEIai EEDGI)E): EVM, Magnitud% Error, Phase Error, Origin Offset, 95th Percentile
1/Q SIR Results Display: Input Frequency, SNR, SNDR, NF, Spectrum

1/Q BER Results Display: Bit Error Rate, Bit Error Count

Choose save data from 10, 100, 1000, 10000, 50000 frames

Trigger Signal Sync. and Digital I/Q Data Capture

1/Q Level Measurement

1/Q DC Offset

Data Save

* DigRF Interface Function

Connector: RJ45

ANSI/TIA/EIA-644-A Compliant

Tx Path: Supports Low Speed (SysClk/4), High Speed (312 Mbps)

Rx Path: Supports Low Speed (SysClk/4), Medium Speed (SysClk), High Speed (312 Mbps)

Connector SMA (J)

CMOS 3.3 V Single-end Signal

Choose from 19.2, 26, or 38.4 MHz

Input/Output Switching

SysClk Output Signal Phase Noise Characteristics (typ., at 28°C)
Offset 1 kHz: =123 dBc/Hz
Offset 10 kHz: —133 dBc/Hz
Offset 100 kHz: —138 dBc/Hz

SysClk Output Signal Non-harmonic/Non-sub harmonic Spurious Level:
< -80 dBc (Offset Frequency <100 kHz)

Connector: mini-SCSI 68 pin

CMOS 3.3 V Single-end

Tx Path/Rx Path Signal

SysClk Signal

SysCIkEn/InterfaceEn Signal

* Trigger Function

Connector: D-sub 9 pin
Trigger In/Out Trigger Out: TTL 5V, Four Trigger Output
Trigger In: TTL 5V, One Trigger Input
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Ordering Information

These products are software option for the MS2690A/MS2691A/MS2692A Signal Analyzer.

Please specify the model/order number, name and quantity when ordering.
The names listed in the chart below are Order Names. The actual name of the item may differ from the Order Name.

Model/Order No Name
— Main Frame —
MS2690A Signal Analyzer (50 Hz to 6.0 GHz)
MS2691A Signal Analyzer (50 Hz to 13.5 GHz)
MS2692A Signal Analyzer (50 Hz to 26.5 GHz)
— Standard Accessories —
JOO17F Power Cord (2.6 m, 100 Vac, 3 core, gray)
PO031A USB Memory (256 MB USB2.0 Flash Drive)
Z0541A USB Mouse
J1408A SCSI-3 Mini Straight Cable (5 m)
Install CD-ROM (Application Software, Operation Manual CD-ROM)
— Hardware Options —
MS269xA-020 Vector Signal Generator
MS269xA-040 Baseband Interface Unit
— Software Options —
MX269040A UMTS Measurement Software for RF DeviceTest
MX269041A Digital I/F Control Software for DigRF2.5G/3G
— Application Parts —
Z1029A Signal Translator (for connecting main frame using three connector types: RJ45, SMA-J, SCSI)
Z1029B Signal Translator (for connecting main frame via J1417A I/O Box)
J1417A 1/0 Box (integrates three connector IFs (RJ45, SMA-J, SCSI) into one RJ45 connector)
J1406A SCSI-3 Mini Straight Cable (1 m)
J1407A SCSI-3 Mini Straight Cable (3 m)
J1408A SCSI-3 Mini Straight Cable (5 m)
W3130AE MS2690A/MS2691A/MS2692A-040 Baseband Interface Unit Operation Manual
W3003AE MX269040A Operation Manual (W-CDMA Operation)
W3004AE MX269040A Operation Manual (GSM/EDGE Operation)
W3005AE MX269040A Operation Manual (General Remote Control)
W3006AE MX269041A Operation Manual (BBIF Operation)
W3007AE MX269041A Operation Manual (BBIF Remote Control)
W3008AE MX26904 1A Operation Manual (IQ Pattern/DUT Control Producer)
W3016AE MX269041A Operation Manual (General Software for RF Device Test)
WB3028AE Z1029A Signal Translator Operation Manual
W3115AE Z1029B Signal Translator Operation Manual
W3116AE J1417A 1/0 Box Operation Manual
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/inritsu

Specifications are subject to change without notice.

Anritsu Corporation

5-1-1 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1238

°* US.A

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, U.S.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletrénica Ltda.

Praga Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sdo Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

* UK.

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, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Minchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

° |taly

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, ltaly
Phone: +39-6-509-9711

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgarfjordsgatan 13A, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

® Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

® Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

® Russia
Anritsu EMEA Ltd.

Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

® United Arab Emirates
Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

® Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

® India
Anritsu Pte. Ltd.

India Branch Office

3rd Floor, Shri Lakshminarayan Niwas, #2726, 80 ft Road,
HAL 3rd Stage, Bangalore - 560 075, India

Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Units 4 & 5, 28th Floor, Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

® P.R. China (Beijing)
Anritsu Company Ltd.

Beijing Representative Office

Room 2008, Beijing Fortune Building,

No. 5, Dong-San-Huan Bei Road,

Chao-Yang District, Beijing 100004, P.R. China
Phone: +86-10-6590-9230

Fax: +86-10-6590-9235

® Korea

Anritsu Corporation, Ltd.

8F Hyunjuk Building, 832-41, Yeoksam Dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

® Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, 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
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