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No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phonc number arc listed at the end of this manual.

Symbols of those warning labels arc shown below together with their meaning.

DANGER: Indicales an imminently hazardous situation which will resull in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product,

* Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

« Before turning on the power, be sure to check that the supply voltage matches the voltage
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, do not place flower pots or other containers containing liquid such as chemicals near this

Safety-1



Safety Summary

product.

*  When the product has venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

*  When connecting the product to peripheral equipment, turn the power off.

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Salcty-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

Note that the estimated litespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how elten the instrument is used.
The parts inside are not user-replacecable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below,

Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An arca away [rom shock or vibralions.

An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions, Note that there is no
guarantee for any loss of data.

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Salely-4

An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY

o e e P P P e P P

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable,
-Pay special altention not o fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and

the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand vollage (over-vellage) category 11 delined by IEC60364-4-443

Pollution Degrec 2




Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109
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Certificate of Conformity

This is to certify, that

CDMA Test Source/Receiver Test Source

R3561/R3562

instrument, type, designation

complies with the provisions of the EMC Directive 83/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH

Munich, Germany

3561.3562.00
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1.1

1.1 Product Description

INTRODUCTION

This chapter provides the following information:

*  Product description

+  Alist of standard accessories and power cable options

*  Operating environment

* How to verify that the instrument is functioning properly
+ About Calibration

+ How to clean, store, and transport the instrument

Product Description

This test source can generate a signal at a chip rate of 3.84 MHZ 1o evaluate the receiving characteristics of
the mobile station communication system in W-CDMA (FDD) mode that are compliant with the third gen-
eration partnership project (3GPP),

The main features of this test source are as follows.
« QOutputs a reference measurement channel for each rate compliant with the 3GPP standard.

«  QOutputs signals from the Primary CPICH, Primary SCH, Secondary SCH, P_CCPCH and only one of
the DPCH channels.

+  Generates signals with TPC information.
¢ Measures the receiving sensitivity using built-in bit error counters.

Combining this instrument with the R3267 or R3273 series spectrum analyzer (with Option 62 installed)
makes it possible to perform an integrated transmission and reception test.

NOTE:  To manually operate this instrument on an operator panel, use this instrument together with the R3267 or
R3273 series spectrum analyzer (with Option 08 installed).

1-1
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1.2 Accessories

1.2  Accessories

Table 1-1 lists the standard accessories shipped with the instrument. If any of the accessories are damaged or
missing, contact a sales representative. Order new accessories by type name.

Table 1-1 Standard Accessories List

Name of accessory Type name Quantity Remarks
Power cable AQ01413 1 *1
Input cable A(1037-1500 1
N-BNC through connector JUG-201A/U 1
Power fuse T6.3A250V 1
R3562 Operation manual ER3562 1 English

* 1: Depends on the type specified when purchasing the instrument.
There are 11 types of power cables available {see Table 1-2).
You can order power cables by model number or by option number.
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1.2 Accessories

Table 1-2 Power Cable Options

T T Rating, color Model number
Plug configuration Standards and length (Option number)

JIS: Japan 125Vat7 A Straight:  A01402
Black

Law on Electrical Appliances 2 m (6 ft) Angled: A01412

UL: United States of America 125V at7A Straight:  A01403
Black (Option 93)

CSA: Canada 2mofr) Angled: A01413

CEE: EBurope 250 Vato6 A Straight:  A01404

DEMKQ: Denmark Gray {Option 96)

NEMKO: Norway 2m (611) Angled: AD1414

VDE: Germany

KEMA; The Netherlands

CEBEC: Belgium

OVE: Austria

FIMKO:  Finland

SEMKQO: Sweden

SEV: Switzerland 250 Vato6 A Straight:  A01405
Gray (Option 97)
2m (6 ft) Angled: A01415

SAA: Australia, New Zealand 250 Vatb6 A Straight:  A01406
Gray (Option 98)
2m (6 ft) Angled:  -----—---

BS: United Kingdom 250 Va6 A Straight:  A0D1407
Black {Option 99)
2 m (6 1) Angled: A01417
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1.3 Operating Environment

1.3 Operating Environment
This section describes the environmental conditions and power requirements necessary to use the instrument.

1.3.1 Environmental Conditions
The instrument should be only be used in an area which satisfies the following conditions:
* Ambient temperature:  0°C to +50°C (operating temperature)
* Relative humidity: 85% or less (without condensation)
*  An area free from corrosive gas
*  An area away from direct sunlight
* A dust-free area
*  An area free from vibrations

* A low noise area
Although the instrument has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is
unavoidable.

* An area allowing unobstructed air flow
There is an exhaust cooling fan on the rear panel and exhaust vents on both sides and the bottom
(toward the front) of the instrument. Never block the fan and these vents.
Keep the rear panel 10 centimeters away from the wall. In addition, do not install the instrument
upright with the rear panel down. The resulting internal temperature rise will affect measorement
accuracy.
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Direct sunlight
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CCorroswe
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Vibration

* Avoid operation in the following areas.

Front

* Do not install the instru-
ment upright with the rear
panel down.

1.3.1 Environmental Conditions

[ ]

Line Filter q

L

= Use anoise cut filter when there i3 a large
amount of noise riding on the power line.

«  Keep the rear panel 10 centimeters
away from the wall

Figure 1-1 Operating Environment

The R3562 can be used safely under the following conditions:

«  Aliitude of up to 2000 m
« Installation Categories II

« Pollution Degree 2
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1.3.2 Power Requirements

1.3.2 Power Requirements

The power supply specifications of the instrument are listed in Table 1-3.

Table 1-3 Power Supply Specifications

100 VAC Operation 200 VAC Operation Remarlks
Input voltage range 9 Vi 132V 198 Vo 250V Automatically switches
- between input levels of
Frequency range 48Hz to 66Hz 100 VAC and 200 VAC.
Power consumption 300 VA or below

CAUTION: To prevent damage, operafte the instrument within the specified input voltage and frequency

ranges.

1.3.3 Power Fuse

CAUTION:

1. When a fuse blows, there may be some problem with the instrument. Contact a sales representative before

replacing the fuse.

2. For fire prevention, use only fuses with the same rating and same type.

CAUTION: Before replacing the power supply fuse, be sure to turn the power supply switch off and disconnect

the power cable from the outlet.

The power fuse is placed in the fuse holder which is mounted on the rear panel. A spare fuse is located in

the fuse holder.
To check or replace the power fuse, use the following procedure:

1. Press the POWER switch (on the front panel) to the OFF position.
2. Press the MAIN POWER switch (on the rear panel) to the OFF position.

3. Disconnect the power cable from the AC power outlet.

4. Turn the fuse holder cap on the rear panel counterclockwise approximately 90°

using a slotted head screwdriver to remove the fuse.

5. Check (and replace if necessary) the power fuse and put it back in the fuse holder.
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1.3.3 Power Fuse
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Figure 1-2 Replacing the Power Fuse
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1.3.4 Power Cable

1.3.4 Power Cable

CAUTION:

1. Useapowercable rated for the voliage in question. Be sure however (o use a power cable conforming to safety
standards of your nation when using a product overseas (See Table 1-2).

2. Be sure to plug the power cable into an elecirical outlet which has a safety ground terminal. Grounding will
be defeated if you use an extension cord which dose not include a safety ground terminal,

3. Turn the MAIN POWER swifch (on the rear panel) and the POWER switch (on the frout panel) off prior to
connecting the power cable.

To AC power outlet Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.4 System Checkout

1.4 System Checkout

This section describes the Selftest which must be performed when operating the instrument for the first time.
Follow the procedure below:

Connecting the instrument to the AC power source

1. Check to see that the POWER switch (on the front panel) and the MAIN
POWER switch (on the rear panel) are turned off.

2. Connect the power cable provided to the AC power supply connector on the rear
panel.

Figure 1-4 Connecting the Power Supply Cable

3. Connect the power cable to the outlet.

CAUTION: To prevent damage, operate the instrument within specified input voll-
age and frequency ranges.

Turning the power supply on and performing the self-test
4. Tumn on the MAIN POWER switch (on the rear panel).
5. Turn on the POWER switch (on the front panel).
The power supply can be turned on only after both the POWER and MAIN
POWER switches are turned on,
The self-test is performed and all indicators on the front panel are lit.
Upon completion of the self-test, an alarm sounds and all indicators. except

POWER, REMOTE, and RF OUT go out.

In addition, the fan starts rotating and the POWER indicator on the POWER
switch is lit.
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1.5 About Calibration

1.5 About Calibration

1-10

NOTE: The power supply can be turned on only after both the POWER and MAIN
POWER switches are turned on.

CAUTION:

1. If an error is detected during the self-test, an sounds and all indicators remain lit
(refer to Section 3.7 (3), "Self-Test" ).

2. When the self-fest Is complete, the instrument enfers into a normal operating state,
hut the SYNTHE UNLOCK indicator flashes or lights up depending on the condi-
tions set for the instrument, If this occurs, make sure the set conditions are correct
{refer to Section 3.8 (1), "SYNTHE REF IN").

CAUTION: If the fan stops rotating while the insirument is operating, for any reg-
son, an alarm sounds, indicating that the fun has stopped. When the
alarm sounds, turn hoth the POWER and MAIN POWER switches off
and disconnect the power cable from the outlet, If the instrument is
used while the fan is stopped, the performance of the instrument cannot
be guaranteed.

When you want to calibrate the R3562, please contact a sales representative.

Desirable Period

One year
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1.6 Cleaning, Storing and Transporting the Instrument

1.6 Cleaning, Storing and Transporting the Instrument

1.6.1

1.6.2

1.6.3

Cleaning

Remove dust from the outside of the instrument by wiping or brushing the surface with a soft cloth or small
brush. Use a brush to remove dust from around the panel keys. Hardened dirt can be removed by using a
cloth which has been dampened in water containing a mild detergent.

CAUTION:
1. Do not aliow water fo get inside the instrument.

2. Do not use organic cleaning solvents, such as benzene, toluene, xylene, acefonre or similar compounds, since
these solvenis may damage the plastic parts.

3. Do not use abrasive cleaners.

Storing

Store the instrument in an area which has a temperature from -20°C to +60°C. Tf you plan to store the in-
strument for a long period (more than 90 days), put the instrument in a vapor-barrier bag with a drying
agent and store the instrument in a dust-free location out of direct sunlight.

Transporting

When vou ship the instrument, use the original container and packing material. If the original packaging

is not available, use the following repackaging guidelines:

L.  To allow for cushioning, use a corrugated cardboard container that is at least 15
centimeters larger than those of the instrument.

2. Surround the instrument with protective sheeting.
3. Cushion the instrument on all sides with packing material.
4. Seal the corrugated cardboard container with shipping tape or an industrial sta-

pler.

If you are shipping the instrument to a sales representative for service or repair, attach a tag to the instru-
ment that shows the following information:

*  Owner and address
* Name of a contact person at your location
*  Serial number of the instrument (located on the rear panel)

*  Description of the service requested
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1.7 Precautions When Using the Instrument

1.7 Precautions When Using the Instrument

1.7.1 When abnormal conditions occur

If you perceive anything unusual like smoke, smell or noise, tun the power supply switch off, disconnect
the power cable from the outlet, and contact an ADVANTEST representative.

ADVANTEST addresses and telephone numbers are listed at the end of this manual.

1.7.2  Warm-up

After the temperature of the instrument has become room temperature and you have warmed up the instru-
ment for 60 minutes, turn the power supply switch on.

1.7.3 Frequency reference

The following warm-up times are necessary for the internal reference oscillator.

Table 1-4 Characteristics of the Internal Reference Crystal Oscillator

Frequency start-up characteristic +3 % 1077 or less

(2 minutes after the power supply is
turned on at 25°C)

Aging rate 3 x 10" /days or less
(Based on an operation of 24 hours)

1.7.4  Set conditions when the power supply is turned on

When the power supply is turned on, the conditions set the last time the instrument was turned off, are re-
stored.
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2

PANEL DESCRIPTION

2.1 Front Panel

This chapter describes every part of the front and rear panels.

2.1

Front Panel
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1. REMOTE indicator

2, SYNTHE UNLOCK indicator

3. CLOCK ERROR indicator

4. SYNC ERROR indicator

5. POWER indicator

6. POWER switch

7. DATA IN connector

8. CLOCK IN connector

9. EXT TRIG connector

Figure 2-1 Front Panel

Displays the GPIB control status. During normal operation: it 1s
lit. If an abnormal command is detected, it goes out.

Lights up when the internal synthesizer goes out of sync.

Lights up when the normal input CLOCK is not detected.

Lights up when the input DATA is abnormal (outside the mea-
surement range and other errors) and synchronization cannot be
obtained.

Lights up after the power is turned on.

Switches the power supply between ON and STANDBY.

Inputs the DATA signal to the bit error rate measurement section.

Inputs the CLOCK signal to the bit error rate measurement sec-
tion.

Input connector for external synchronization signals such as a the
reset signal for system frame numbers
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2.2 Rear Panel
10. MODE TIME BASE IN connector luput connector for the time base used for modulation reference
synchronization
11. RF OUT indicator Lights up when the RF signal i3 output.

12. RF OUT connector Output connector for the RF signal

2.2  Rear Panel

1 2 3 4
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]— "" 6
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P ) I )
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V4 ZAmmm
S 11
8§ 9 10 11 12
Figure 2-2 Rear Panel
1. Option label Installed options are listed.
2. GPIB connector Used to connect the instrument to the external controller using the
GPIB cable.
3. GPIB address switches Used to set the GPTB address. The address is set using the lowest
five bits.
4. SERTAL 1/O connector Used to connect the interface cable to control the instrument from
the ADVANTEST R3267 or R3273 spectrum analyzer.
5. MAIN POWER switch Used to turn the primary power supply on or off.
6. AC power supply connector A three-pin connector with the center pin connected to the ground
connector,
7. FUSE holder Holds the power supply fuse.
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2.2 Rear Panel

8. SYNTHE REF IN connector Input connector for the reference signal to the RF frequency syn-
thesizer.

9. 10 MHz REF OQUT connector QOutput connector for the 10 MHz signal synchronized with SYN-
THE REF.

10. CLOCK QUT 1 connector Output connector for the internal modulation clock. timing signal.
etc.

11. CLOCK QUT 2 counector Output connector for the internal modulation clock. timing signal.
etc.

12. LOCAL OUT connector Qutput connector for the internal local signal

13. TIN/OUT connector Terminal for the external I signal input and the internal T signal
output.

14. Q IN/OUT connector Terminal for the external Q signal input and the internal Q signal
output.

2-3
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FUNCTIONAL DESCRIPTION

3 FUNCTIONAL DESCRIPTION

This chapter describes the functions that can be set to the instrument.

Table 3-1 shows a list of items to be set.

Table 3-1 List of items to be set

Section Item Related GPIB Command Reference
System Preset 1P 3.1
SRQ signal control SRQ
Status byte clearing CSB
Status hyte output *STB
Status byte enabling *SRE
Terminator specification DEL
Output Frequency Output frequency FR 3.2
Output channel CH
Start frequency CSF
Channel spacing CSp
Channel start number CSN
Output Level Output ON/OFF ouT 3.3
Output level AP
Query data unit UNL
Output level upper limit OLM
Output level offset ON/OFF | OOF
Output level offset value 008
ALC mode ALCM

31
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3 FUNCTIONAL DESCRIPTION

[

Section Ttem Related GPIB Comumand Reference
Modulation Modulation ON/OFF MOD 34
{General) . .
1/Q connector direction IQDIR 341
LINK LINK
(Up-Link, DPDCH) Channel conficuration UPDPDCH:CCONF 3421
DPDCH data pattern setting UPDPDCH:DATA
(Physical Channel data)
{DTCH) Data UPDTCH:DATA
FEC ON/OFF UPDTCH.FEC
CRC setting UPDTCH:CRC
(DCCH) Data UPDCCH:DATA
FEC ON/OFF UPDCCH:FEC
CRC setting UPDCCH:CRC
{Up-Link, DPCCH) Slot formats UPDPCCH:PFORM 3422
TFCI code word UPDPCCH:TF(CI
FBI bit pattern UPDPCCH:FBI
TPC slot length in Repeat UPDPCCH:TPCR
mode
TPC Insert slot length in TPCI
Insert mode
(Up-Link, Spreading) | Scrambling code UPSCODE 3423
{Up-Link, DPCCH gain parameter code | UPDPCCH.GAINC
Gain Parameter) relative to the DPDCH
DPDCH gain parameter code | UPDPDCH:GAINC
relative to the DPCCH
DPCCH to DPDCH power UPDPCCH:GAINP
ratio
DPDCH to DPCCH power UPDPDCH:GAINP
ratio
(Down-Link, DPCH) | Channel configuration DNDPCH:CCONF 3433
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3 FUNCTIONAL DESCRIPTION

Section Item Related GPIB Command Reference
(Down-Link, DPDCH data pattern setting DNDPDCH:DATA 3434
DPDCH) (Physical Channel data)

(DTCH) | Data DNDTCH:DATA
FEC ON/OFF DNDTCH:FEC
CRC setting DNDTCH:CRC
(DCCH) | Data DNDCCH:DATA
FEC ON/OFF DNDCCH:FEC
CRC setting DNDCCH:CRC
(Down-Link, TFCI code word DNDPCCH:TFCI 3435
DPCCH) ]
TPC slot length in Repeat mode DNDPCCH:TPCR
TPC Insert slot length in Insert TPCI
mode
(Down-Link, DPCH Channelization code DNDPCH:CCODE 3436
Spreading) -
Scrambling code DNSCODE
{Down-Link, CPICH power ratio DNCPICH:GAINP
Gain Parameter) -
P-CCPCH (SCH) power ratio DNPCCPCH:GAINP
DPCH power ratio DNDPCH:GAINP
1Q (Input) I gain adjustment LBAI 35
input/ . .
output Q gain adjustment LBAQ
1Q phase adjustment PHA
(Output) | I gain adjustment LOAI
QQ gain adjustment LOAQ
BER counter BER measurement BER 3.6
Measurement stop STOP
Measurement data pattern BMDAT
Measurement bit length BLEN
Clock polarity BCLK
Data polarity BDAT
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3 FUNCTIONAL DESCRIPTION

Section Item Related GPIB Command Reference
Calibration/Self- Modulator calibration CMOD 3.7
fest Modulator calibration ON/OFF CMC

Self-test #I8T
Clock & Timing SYNTHE REF input RSYN 38
Signal 10 MHz reference source adjust- SRAD
ment
MOD TIME BASE input MODTB
Timing synchronization com- ETRG
mand
External trigger signal polarity ETRGPOL
Trigger offset ETRGOFFSET
CLOCK 1 output REAROUT |
CLOCK 2 output REAROUT 2
Saving/Recalling Saving SAVC 3.9
Recalling RECC

3.4




R3562 Receiver Test Source Operation Manual

3.1 System Section

3.1 System Section

This section describes how to set or select each function related to the instrument system. An explanation for
each function is given below.

(1}  Preset

Initializes the settings of the instrument. After initialization, each section is set as shown in Table 3-
2.

NOTE:  The preset function only initializes the sections shown in Table 3-2,

Related GBIP command 1P

Table 3-2 Set Values When Presetting

Section Item to be set Set Value

Qutput Frequency Cutput frequency 2110 MHz
Output channel 1
Start frequency 2110 MHz
Channel spacing 5MHz
Channel start number 1

Output Level Output ON/OFF ON
Output level -80 dBm
Query data vunit dBm
Output level upper limit 0.0 dBm
Cutput level offset ON/OFF OFF
Qutput level offset value 0.0 dBm
ALC mode S&H

{Sample and Hold)
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3.1 System Section

3-6

Section Item to be set Set Value
Modulation Modulation ON/OFF ON
(General) ..
1/QQ connector direction OFF
LINK Down Link

(Up-Link, DPDCH)

Channel configuration

Information data mode
Slot Format No. =2
(see Table 3-7)

DPDCH data pattern PN9

(Physical Channel data)
(DTCH} | Data PNO

FEC ON/OFF ON

CRC ON/OFF NORMAL
(DCCH) Drata PN9

FEC ON/OFF ON

CRC setting NORMAL

(Up-Link, DPCCH}

Slot formats

Slot Format No. =0
(see Table 3-8 )

TFCI code word

(} [in hexadecimal]

FBI bit pattern ( [in hexadecimal]
TPC slot length in Repeat mode | 1
(Up-Link, Scrambling code 0
Spreading)
(Up-Link, DPCCH gain parameter code 15
Gain Parameter) relative to the DPDCH
DPDCH gain parameter ¢ode 15
relative to the DPCCH
(Up-Link, DPCCH to DPDCH power ratio | 0 dB
Gain Parameter) -
DPDCH to DPCCH power ratio | 0 dB

(Down-Link,
DPCH)

Channel configuration

Information data mode
Slot Format No. =11
(see Table 3-13)
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3.1 System Section

Section Item to be set Set Value
{Down-Link, DPDCH data pattern PN9
DPDCH) {Physical Channel data)

(DTCH} Data PNO
FEC ON/OFF ON
CRC ON/OFF NORMAL
(DCCH) Data PNO9
FEC ON/OFF ON
CRC setting NORMAL
{Down-Link, TFCI code word 0 |in hexadecimal |
DPCCH) ]
TPC slot length in Repeat mode | 1
(Down-Link, DPCH Channelization code 2
Spreading) -
Scrambling code 0
{Down-Link, CPICH power ratio 0.0dB
Gain Parameter) -
P-CCPCH (SCH) power ratio 0.0 dB
DPCH power ratio 0.0dB
1Q input/ (Input) 1Q signal input gain 2000
output .
IQ phase adjustment 2000
(output) 1QQ signal output gain 0
BER counter Measurement data pattern PNOS
Measurement bit length 10000
Clock polarity POS
Data polarity POS
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3.1 System Section

3-8

Section Ttem to be set Set Value

Clock & Timing Signal | SYNTHE REF input Internal (Internal refer-

ence oscillator)

MOD TIME BASE input Internal (Internal refer-
ence oscillator)

External trigger signal polarity POS

Trigger offset 20
CLOCK 1 output OFF
CLOCK 2 output OFF

ey

4

(5)

(6)

(7

SRQ signal ¢ontrol
Controls the SR signal. For more information, refer to Chapter 5, “GPIB.”
Related GPIB command SRQ

Status byte clearing
Resets the status byte. For more information, refer to Chapter 3, “GPIB.”
Related GPIB command CSB

Status byte output
Outputs the status byte. For more information, refer to Chapter 5, “GPIB.”
Related GPIB command *STB

Status byte enabling

Enables any bits in the status byte. Set the bits in decimal number, so that they correspond to the
value in the status byte.

For exarmple, set 24 to enable bits 4 and 3 in the status byte. This value is initialized to 64 (only bit
6 is enabled) when the power supply is turned on.

Related GPIB command *SRE

NOTE:  Bit 6 in the status byte is always enabled and cannot be disabled. For more information, refer to
Section 5.3.2, “Siatus Byie.”

Measurement status register reading

Reads the contents of the status register during bit error rate measurement,
For more information, refer to Chapter 5, “GPIB.”

Related GPIB command MST

Terminator specification

Selects the delimiter. The delimiter is initialized to LF+EOT when the power supply is turned on.
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3.1 System Section

For more information, refer to Chapter 5, “GPIB.”

Related GPIB command DEL

(8)  System revision reading

Reads the serial number, system revision, and base band revision of the instrument.
For more information, refer to Chapter 5, “GPIB.”

Related GPIB command IDN
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3.2 Output Frequency Section

3.2  Output Frequency Section

This section describes how to set or select the parameters related to the output frequency of this instrument.
An explanation for each function is given below.
(1)  Output frequency
Sets the output frequency.
Value after the execution of preset: 2110 MHz
Related GPIB command FR

(2y  Output channel

Specifies the output frequency using a channel number. The output frequency for a given channel
nmumber is determined by the channel start number, channel spacing, and start frequency. Use the
expression shown below to calculate the output frequency.

Value after the execution of preset: 1

Related GPIB command CH

Output frequency =
Start frequency + Channel spacing X (Channel number - Channel start number)

If a channel number (smaller than a channel start number) is entered, the setting is invalid.

(3)  Start frequency
Sets the start frequency.
Value after the execution of preset: 2110 MHz
Related GPIB command CSF

(4)  Channel spacing
Sets the channel spacing.
Value after the execution of preset: 5 MHz
Related GPIB command CSP

(5)  Channel start number
Sets the channel start number. The channel start number will be a start frequency.
Value after the execution of preset: 1

Related GPIB command CSN
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3.3 RF Level Section

3.3 RF Level Section

This section describes how to set or select each of the functions related to the RF level of the instrument. An
explanation for each function is given below.

(1

(2)

4

(3

(6)

Qutput ON/OFF

Selects whether or not to output a signal to the RF OUT connector.
When Output ON/OFF is set to OFF, the output attenuator is set to the maximum attenuation.

Related GPIB command OUT

Output level
Sets the output level.

When Qutput level offset ON/OFF is set to OFF, the level set by the output level is output to the RF
OUT connector. When this is set to ON, the sum of the set output level and the output level offset
value is output to the RF QUT connector.

Value after the execution of preset: -80.0 dBm

Related GPIB command AP

NOTE:  If the output level which is greater than the output level upper limit Is specified for the RF OUT
connector level, the setting is invalid.

Qutput level query data unit
Selects either dBm or dBuVemf for the unit of data when reading the output level.
Related GPIB command UNL

Qutput level upper limit

Limits the output level of the RF OUT connector.
Value after the execution of preset: 0.0 dBm

Related GPIB command QLM

Output level offset ON/OFF

When the output level offset value must be reflected upon the RF OUT connector level, select ON;
otherwise, select OFF.
Value after the execution of preset: OFF

Related GPIB command OCF

Output level offset value

Sets the offset level for the output level. The level actually output to the RF OUT connector is
expressed by the following formula.
Level output to the RF OUT connector = Cutput level + Output level offset value

The output level offset value can be set within a range which meets the following condition.
-125.0 dBm=Output level + Output level offset value<0.0 dBm
Value after the execution of preset: 0.0 dB

Related GPIB command OOS
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3.3 RF Level Section

(7y  ALC mode

Table 3-3 shows a summary of each operation mode.

The optimum operation mode is automatically selected for the currently set conditions. When the
operation mode must be changed, perform it in compliance with the criteria. Table 3-4 shows the
criteria used when selecting the operation mode under the currently set conditions.

Value after the execution of preset: SH (Sample&Hold)
Related GPIB command ALCM

Table 3-3 Summary of the Operation Modes

Operation Mode Summary of Operation

AUTO Normal ALC operation

SH (Sample&Hold) | Samples the ALC voltage used with the reference pattern signal and cali-
brates the ALC reference voltage during modulation.

HOLD (ALC Hold) | Holds the ALC voltage used with the reference pattern signal.

Table 3-4 Criteria for Selecting Operation Modes

Operation Mode Selection Criteria

AUTO * When Modulation ON/OFF is set to OFF

» The External 1Q terminal direction is set to INPUT or QUTPUT (refer
to Section 3.4.1 (2) for the setting).

SH (Sampled&Hold) « When Modulation ON/OFF is set to ON

CAUTION:

1. If an optimum operation mode is not selected for the ALC operation mode, the output level at the RF
OUT connector may occasionally deviate.

2. When set to Sample&Hold or ALC Hold mode and the output level or frequency is changed, the output
level is automatically calibrated again by generating the reference patiern.
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3.4 Modulation Section

3.4.1

3.4 Modulation Section

This section describes how to set or select each of the functions related to the modulation of the instrument.
An explanation for each function is presented below.

General settings

Ttemns to be set for the general modulation are described as follows.

Selects the modulated signal or non-modulated signal (CW signal} for the output.

(1}  Modulation ON/OFF
Value after the execution of preset; ON
Related GPIB command MOD

(2y  External IQ connector direction

Selects the direction of the external 1} connectors and the 1Q) signal connection paths to the internal

1Q modulator {see Table 3-5). Figure 3-1 shows each 1Q signal path.

Value after the execution of preset: OFF
Related GPIB command TODIR

Table 3-5 Description of the External IQQ Terminal Direction

Description SW Setting

Selection Item

External 1Q Terminal 1Q Modulator SW1 SW2
OFF i Inputs the base band | b a

signal.

INPUT Inputs the external Inputs the external b b

1Q signal. 10 signal.
OUTPUT Outputs the base ) a a

band I signal.

NOTE:When the output mode is selected, the RF OUT Signal is incorrect.

3-13
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BaseBand 1Q
Iy Q\ I Qv
é‘d 8W 2 |,
S5W 1

I IN/OUT
©—<—>—O/Oh » - o o

Q IN/OUT

i
5W 1 i 5W2 0

@—4—»—0/6’: bCJ\C

A 4

Figure 3-1 IQ Source Signal Paths

A 4

T/Q

Modurater

WARNING:  Ifalevel higher than the specified input level is input to the EXTERNAL I input connec-
tors, the instrument may be damaged, Be sure (o use the instrument within the specified

input level.

(3 LINK

Selects Link-Direction of the instrument (see Table 3-6).

Value after the execution of preset: DN
Related GPIB command LINK

Table 3-6 LINK Settings

LINK Description
DN Outputs the signal in the direction of BS to UE.
up Outputs the signal in the direction of UE to BS.

BS : Base Station

UE : User Equipment

3-14
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3.4.2 UP LINK Setting

The signals used with UP LINK (UE — BS) are set.
The R3562 can output one of the DPDCH channels (Dedicated Physical Data Channels) and one of the

DPCCH channels (Dedicated Physical Control Channels).

3.4.2.1 DPDCH Setting
Figure 3-2 and Table 3-7 show the DPDCH slot configurations available with the R3562.

Data
DPDCH N, bits
4\ SLOT /
Slotl | 5lot2 | glot i 81ot14|310z15
* Frame
Nyaa/ S1lot = Number of bits per slot
Figure 3-2 DPDCH Slot Configurations Available with the R3562
Table 3-7 DPDCH Slot Configurations Available with the R3562
Slot Format Channel Bit Channel N Transmitted
No Rate [kbps] Symbol Rate ISlot slots
’ [ksps] /radio frame
1 30 30 20 15
2 60 60 40 15
3 120 120 80 15
4 240 240 160 15
5 480 480 320 15
0 960 560 640 15

(1> DPDCH channel configuration setting
The channel configuration for the DPDCH can be set using data modes and slot format numbers
(listed in Table 3-7).

There are two data modes: Information data mode and Physical data mode.

Information data mode generates data after coding or the interleaving process has been performed
on Information data from the DTCH (Dedicated Traffic Channel) or DCCH (Dedicated Control
Channel) (see Figure 3-3(a)).
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3-16

Physical data mode enters data directly in the DPDCH without coding or performing the interleaving
process (see Figure 3-3(b)).

SP1:
SP2:
SP3:
SP4:
SP5:
S5P6:

SI12:

S14:

SI5:

SlIe:

Sets Physical data mode to the slot format number 1 (Channel Bit Rate = 30[kbps]).
Sets Physical data mode to the slot format number 2 (Channel Bit Rate = 60[kbps]}.
Sets Physical data mode to the slot format number 3 (Channel Bit Rate = 120{kbps]).
Sets Physical data mode to the slot format number 4 (Channel Bit Rate = 240[kbps]).
Sets Physical data mode to the slot format number 5 (Channel Bit Rate = 480[kbps]).
Sets Physical data mode to the slot format number 6 (Channel Bit Rate = 960[kbps]).

Sets Information data mode to the slot format number 2 (Information Bit Rate
12.2[kbhps], Channel Bit Rate = 60[kbps|)

Sets Information data mode to the slot format number 4 (Information Bit Rate
64[kbps], Channel Bit Rate = 240[kbps])

Sets Information data mode to the slot format number 5 (Information Bit Rate
144[kbps], Channel Bit Rate = 480[kbps])

Sets Information data mode to the slot format number 6 (Information Bit Rate
384[kbps], Channel Bit Rate = 960[kbps])

Value after the execution of preset: SI12
Related GPIB command UPDPDCH:CCONF
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DTCH

DCCH

Fatterr gensrator
PNZ, PN1%, ALLO, ALLL
,BNSERZ «r PHL13ERR

Fatterr gensrator
PNZ, PN15, BLLO, 2LL1
,PN9ERE or PN1SERRE

v

v

nforration dats
Gata Rate{12.7K, B4K
, 144K, 2R4K)

Taformation data

v

v

| C2C allachmeonl

o allachmenl

| Tzil bit sttachment | | Tzil bit attachnent |

¥

Convolutional Zoding
€4
Tu-ko coding

Convelazional Toding

¥

¥

lst interlcaving

lst interlcaving

v

¥

zadio Frame
Seqrentation

Redio rame
Segmentation

v

'

I File mabzniag || ale matoshing
[ 2na interleavirg |
¥
DPCTE
2it Rate( &CK, 240«
L4507 or 2Q0R)
‘Al Informa-‘on datse mcde

Y

3.4.2 UP LINK Setting

Fattarr genarator
2399, 2¥15,ALLO
or BLLZ

Y

[Bi~ Razef

CPCCH
30K,

, 120K, 210K
480K or 960EK)

cUK

Phvsical Channe’”

dzta mods

Figure 3-3 Up Link Information Data Mode and Physical Channel Data Mode

2)

DPDCH data pattern setting

Selects the DPDCH data pattern when the data mode of the channel configuration setting is set to
Physical data mode. The values, which are set when Data mode is set to Physical data mode, are

enabled.
PNGS:
PN15:
ALLO:
ALL1:
PNSERR:

Selects all zeros.

Selects all ones.

Selects the sign of the PN consisting of 9 stages.

Selects the sign of the PN consisting of 15 stages.

Selects the sign of the PN consisting of 9 stages with an error of 1%.
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3-18

3

4

Value after the execution of preset: PN9
Related GPIB command UPDPDCH:DATA

DTCH (Dedicated Traftic Channel) setting

The values, which are set when the data mode for the channel configuration is set to Information
data mode, are enabled.

(a) Data setting
Selects a value to be input for Tnformation data.
PN9: Selects the sign of the PN consisting of 9 stages.
PN15: Selects the sign of the PN consisting of 15 stages.
ALLO: Selects all zeros.
ALLI: Selects all ones.
PN9ERR: Selects the sign of the PN consisting of 9 stages with an error of 1%.
Value after the execution of preset: PN9
Related GPIB command UPDTCH:DATA
(b) FEC setting
Sets whether or not the FEC (Convolutional coding or Turbo coding) process is performed.
ON: Performs the FEC process.
OFF: Does nor perform the FEC process.

Value after the execution of preset: ON
Related GPIB command UPDTCH:FEC
(c) CRC setting
Specifies how CRC data is generated based on the calculated CRC value.
NORMAL:The calculated CRC value is used as CRC data (correct CRC data is output).

INVERSE:The calculated CRC value is logically inverted to be used as CRC data (an incorrect
CRC data is output),
ADDERR: Generates a block error of 1% using both NORMAL and INVERSE modes.

NOTE:  One inverse operation takes place for every 100 CRC blocks.

Value after the execution of preset: NORMAL
Related GPIB command UPDTCH:CRC

DCCH (Dedicated Control Channel) setting

The values, which are set when the data mode for the channel configuration setting is set to Infor-
mation data mode, are enabled.

(a) Data setting
Selects a value to be input for Information data.
PNO: Selects the sign of the PN consisting of 9 stages.
PNI15: Selects the sign of the PN consisting of 13 stages.
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ALLD: Selects all zeros.

ALLTI: Selects all ones.

PN9ERR: Selects the sign of the PN consisting of 9 stages with an error of 1%.
Value after the execution of preset: PN9

Related GPIB command UPDCCH:DATA

(b) FEC setting

Sets whether or not the FEC (Convolutional coding or Turbo coding) process is performed.
ON: Performs the FEC process.

OFF: Does nor perform the FEC process.

Value after the execution of preset: ON

Related GPIB command UPDCCH:FEC

(c) CRC setting

Specifies how CRC data is generated based on the calculated CRC value.
NORMAL:The calculated CRC value is used as CRC data (correct CRC data is output).

INVERSE: The calculated CRC value is logically inverted to be used as CRC data (an incorrect
CRC data is output).

ADDERR: Generates a block error of 1% using hoth NORMAL and INVERSE modes.

NOTE:  One inverse operation takes place for every 1000 CRC blocks.

Value after the execution of preset: NORMAL
Related GPIB command UPDCCH:CRC

3.4.2.2 DPCCH Setting

The DPCCH setting is explained.
Figure 3-4 and Table 3-8 show the DPCCH slot formats available with the R3562.

(1)  Slot formats setting

Set the DPCCH slot format to the slot format number (listed in Table 3-8). The number of bits per
slot of Pilot, TECI, FBI or TPC is determined by the slot format specified.

O
1:

2

oW

The bit configuration of the slot format number 0 is used.
The bit configuration of the slot format number 1 is used.
The bit configuration of the slot format number 2 is used.
The bit configuration of the slot format number 3 is used.
The bit configuration of the slot format number 4 is used.

The bit configuration of the slot format number 5 is used.

Value after the execution of preset: ()

Related GPTB command UPDPCCH:PFORM
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CPCCH

Ziloz
N, bits

H

TFCI

R

bits

“BI

H., bits

M, bits

<
o

\

STOT

P
L

—

Slotl | Slotz | Slot i [slorl4[s1lotls
Frame
Bits/Slot : Total number of bits per slot
Nyio © PILOT number of bits per slot
Ntee @ TFCI number of bits per slot
Ngg : FBI number of bits per slot
Ntpg : TPC number of bits per slot
Figure 3-4 DPCCH Slot Format Available with the R3562
Table 3-8 DPCCH Slot Format Available with the R3562
Slot Bit Symbol Transmitted
Ny Ntre Np Nrpe
Format Rate Rate } S‘f‘l;“ ; Sfr('l P lnf ; STP[L slots
No. [kbps] [ksps] ots ots ots ots [radio frame
0 6 2 0 2
1 8 0 0 2
2 5 2 1 2
15 15 15
3 7 0 1 2
4 6 0 2 2
5 5 2 2 1
(2y  TFCI (Transport Format Combination Indicator) code word

The TFCT code word per frame is set. Ten bits of the TFCI that are input to TFCI-Coder (see (a) in

Figure 3-5) are assigned for the TFCI code word.

1f the number of bits of the specified TECI is less than 10 bits, zeros are automatically inserted from

the MSB (see (b) in Figure 3-5).

The value saved in the TECI code word is valid if the number of TFCI bits per slot, which is deter-

mined by the DPCCH channel configuration setting. is not zero.

Range:0 thru 3FF [in hexadecimal]

Value after the execution of preset: 0 [in hexadecimal]

Related GPIB command UPDPCCH:TEFCI
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~ B IR COn-R
;I‘]_ECJVI'ﬁi}:’\Llst‘u (22,1C} sub-cede of RO code word
oo —P> second order —»
ac_as gacond orde SV
(s is M=D) Reed-Muller code ct_b3
Ay 13

(a)TFCI code word and TFCI bit

Bits in the TFCI

1 Jofof[r]1]

MSB \\ LSB

Bils in the TFCI coder ,lav | ag | a7 | et a3 |ecd |ad ez |al | a0
0 Q o} o 0 1 4] J 1 1

Zeros are inserted.

I the number of TFCI bits, which is actually set, is less than 10, zeros are inserted into the highest bits.

{b) How zeros are inserted before the TFCI bits {When 5 bits are inserted into the TFCI)

Figure 3-5 Relationship between the TFCI Bits and TFCI Code Word

(3)  FBI (Feedback Information) bit pattern setting

The FBI bit pattern per frame is set. The value set with the FBI bit pattern is valid if the number of
FB1 bits per slot, which is determined by the DPCCH channel configuration setting, is not zero. Fig-
ure 3-6 shows how the bits in the FBI bit pattern are assigned to the FBI field.

Tf the number of bits of the specified FBIT bit pattern is less than 3( bits (or, if the FBT bit pattern has
a value which is less than 20000000 in hexadecimal), a zero is automatically added to the MSB posi-
tion (see Figure 3-7).

Range:0 thru 3FFFFFFF [in hexadecimal]
Value after the execution of preset: 0 [in hexadecimal]

Related GPIB command UPDPCCH:FBI
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FBI b MSE L5E
it pattern It pit bit pit it it pit bit
FZS«E}DZSFJWF%‘ FJB irbz Fl ibo |
D=CCH
=! L 2b 't FRI fie d
_tramne |
When the number of FBI bits per slot is 2
Bit 14 thru Bit 0 are not used.
FBI bit patt o AVEE!
it pattern ] ‘ : - *

P a5 Fjg < PIEPIE| bit14 nito |

D=2CCl

When tlﬁe number of FBI bits per slot is 1

Figure 3-6 Assigning the bits of FBI Bit Pattern to the FBI Field

FBI bit pattern = 1FFFFFFF | 1FFFFFFF
) . Bit Bit
A zero is added to the MSB position. 2g l 0
o+ ‘ BLL - ‘
0 AT
MSE l LSB
bit bit kit kit . bit bit biz bit
2% 28 27 26 iz 0

FBI bit patiern ;i

T T
|o‘1ll‘1§;.,.;il
: i

T

How the MSB is processed when the number of FBI Bit Pattern bits is 29

Figure 3-7 Inserting Zeros into the FBI Bit Pattern
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TPC {Transmit Power Control) setting

Controls the TPC command. The TPC command is converted into TPC bits according to Table 3-9,
and assigned to cach slot (see Figure 3-8).

The number of TPC bits per slot is determined by the DPCCH channel configuration setting per slot.

There are two TPC operating modes as shown below.

Repeat mode:The TPC command of 1 is set to the consecutive slots the specified number of times
by the TPC slot length, and then the TPC command of 0 is set to the consecutive slots
the specified number of times by the TPC slot length.

The above sequence takes place continuously (see Figure 3-9),

Tnsert mode: The TPC command is inserted during operation in Repeat mode (see Figure 3-10).

TPC command

JPCCH

le— 111
ot 1SLOT

When the number of TPC hits is 1 per slot

¥

TPC command

IPCEH

-
Rl

When the number of TPC bits is 2 per slot

Figure 3-8 TPC Command and TPC Bits
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Table 3-9 TPC Command and TPC Bits
TPC Bit Values
TPC Command
Noppe =2 Noppe =4 Nipe =8
1 11 1111 11111111
0 00 0000 (0000000

(a) TPC slot length setting in Repeat mode (see Figure 3-9)
This setting specifies the TPC slot length in Repeat mode.
Range: 1 thru 75
Value after the execution of preset: 1
Related GPIB command UPDPCCH:TPCR

Complete sequence of the TPC command

- o
- -

1717170 ¢io 117170 ¢iaj171 7170’

6 slot

F
¥

Salind i | Sootintllon || e aton s [[ s oo s .| Zlosistlzomg| o= o= 2,4,

¥ Y ¥ \|dJ—|_|_L L

Output signal from the CLOCKOUT 1/2 terminal when set to TPCR (TPC tirﬁing output in Repeat mode)
I I I

f

i Time interval during which TPC timing is unavailable in Hepeat mode

When the TPC slot length is set1o 3

Figure 3-9 TPC Timing Output in Repeat Mode

NOTE:  The first slot timing of the TPC command sequence can be ovtput from the CLOCKQUT 1/2
terminal af TTL levels. Note that this timing is not output during 8 frames (120 slots) immediately
after the aforesaid first stot timing Is output (see Figure 3-9).




R3562 Receiver Test Source Operation Manual

3.4.2 UP LINK Setting

(b) TPC Insert slot length setting in Insert mode (TPC Insert start timing generation)

When the TPC Insert slot length setting command is detected, the TPC command of 1 or 0 is
inserted into the consecutive slots the specified number of times by the TPC Insert slot length.
If the value set by the TPC Insert slot length is larger than 0, a TPC command of 1 is inserted
into the consecutive slots the specified number of times by the TPC Insert slot length.

If the value set by the TPC Insert slot length is smaller than 0, 2 TPC command of 0 is inserted
into the consecutive slots the specified number of times by the absolute value in the TPC Insert
slot length (see Figure 3-10).

Range: -75 thru -1 or 1 thru 75
Related GPIB command TPCI

TPC command

Insert operation
<

P
L

a) When the TPC Insert slot length command is setto 5

TPC command 3

: . "
Insart operation \—‘—,—‘
» >

b) When the TPC Insert slot length command is set to -5

Qutput signal fron11 the CLOCKOUT 1/2 terminal when set o TPCR (TPC timing output in Repeat mode)

i

When TPCI (TPC timing output in Insert cperation) is selected

Figure 3-10 Insert Operation and TPC Timing Output
(When the TPC Insert Slot Length Command Is Set to 4)

NOTE:  The timing of the TPC Insert operation can he autput from the CLOCKOUT 1/2 terminal at
TTL levels (see Figure 3-10),




R3562 Receiver Test Source Operation Manual

3.4.2 UP LINK Setting

3.4.2.3 Spreading Setting

The setting used for spreading is explained.
For the spreading section configuration, see Figure 3-11.

(1y  DPCCH channelization code number (see Figure 3-11})

DPCCH channelization code number is fixed at C, 154 and cannot be changed.

(2) DPDCH channelization code number (see Figure 3-11)

The DPDCH channelization code number is calculated from the expression {1).

DPDCH channelization code number : n

SF

SF: Spreading factor

The Channelization code number is automatically determined by the DPIXCH channel configuration
setting.

Table 3-10 shows the relationship between the DPDCH channel configuration setting and the
DPDCH channelization code number.
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Table 3-10 DPDCH Channel Configuration Setting and DPDCH Channelization Code Number

(a) When the data mode of the DPDCH channel configuration is set to Information data mode

DPDCH Channel DPDCH SF DPDCH
configuration set value Bit Rate : Spreading Channelization
(Information Bit Rate) [kbps] Factor code number

SI12 60 64 16
{12.2[kbps]|}

SI4 240 J14) 4
(64[kbps|)

SIS 480 8 2
(144(kbps])

516 960 4 1
(384[kbps])

(b) When the data mode of the DPDCH channel configuration is set to Physical data mode

DPDCH Channel D.PDCH SE . DPD.CH.
. . Bit Rate : Spreading Channelization
configuration set value
[kbps] Factor code number
SP1 30 128 32
Sp2 60 64 16
SP3 120 32 8
SP4 240 16 4
SP5 480 8 2
SPo 960 4 1
forf Bd

Cu

DECCH é é Q ?

B

Cd : DPDCH Channelization code
Bd: DPDCH Gain Parameter
Cc : DPCCH Channelization code
Be: DPCCH Gain Parameter

Loag Scrambling
code
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Figure 3-11 UP LINK Spreading Section Configuration

(3)  Scrambling code setting (see Figure 3-11)

Scrambling code 1s set.

NOTE:  The R3562 supports only the Long Scrambling code. Spreading using the Short Scrambling code
Is not supported,

Range: 0 thru 16777215 [in decimal]
Value after the execution of preset: 0 [in decimal|

Related GPIB command UPSCQODE

(4)  Gain Parameter setting (see Figure 3-11)
A gain power ratio of the DPCCH to DPDCH is set. There are four ways to set the gain power ratio.
(ay DPCCH gain parameter relative to the DFDCH

The DPCCH gain ratio e is specified using the gain parameter code (see Table 3-12), assuming
that the DPDCH gain ratio Bd is 1.0.

Range: 0 thru 15

Value after the execution of preset: 15

Related GPIB command UPDPCCH:GAINC
(b) DPCCH gain parameter relative to the DPDCH

The DPDCH gain ratio Bd is specified using the gain parameter code (see Table 3-12), assuming
that the DPCCH gain ratio e is 1.0,

Range: 0 thru 15
Value after the execution of preset: 13
Related GPIB command UPDPDCH:GAINC

(¢) Power ratio of the DPCCH to DPDCH

The DPCCH power Pc [dB] is specified while assuming that the DPDCH power Pd is 0.0 [dB].
Range: -23.5 thru 0.0 [dB] (STEP 0.1 [dB]) or thru -99.9 [dB]

NOTE: The DPCCH power is turned off (switched off) when -99.9 [dB] is specified.

Value after the execution of preset: 0.0 [dB]
Related GPIB command UPDPCCH:GAINP
(d) Power ratio of the DPDCH to DPCCH
The DPDCH power Pd [dB] is specified while assuming that the DPCCH power Pc 1s 0.0 [dB].
Range: -23.5 thru 0.0 [dB] (STEP 0.1 [dB]) or thru -99.9 [dB]
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NOTE: The DPDCH power is turned off (switched off) when -99.9 [dB] is specified.

Value after the execution of preset: 0.0 [dB]
Related GPIB command UPDPDCH:GAINP

NOTE: If a gain parameter has been changed using one of the methods mentioned above, other set
values may be affected. For example, when the DPCCH gain parameter relative fo the
DPDCH is set to 11 and then the power ratio of the DPCCH fo DPDCH is set to -8.0 [dR], the
otirer parameters are changed ays listed in the Table 3-11.

Table 3-11 Relationship between Gain Parameter Set Values

‘When the DPCCH .
Ain parameter When the power ratio
grce]atf)ve to the — of the DPCCH 10
DPDCH is set to 11 DPDCH is set to -8.0
[dB]
DPCCH gain parameter relative 11 15
to the DPDCH
DPDCH gain parameter relative 15 6
to the DPCCH
Power ratio of the DPCCH to -2.7[dB] 0.0[dB]
DPDCH
Power ratio of the DPDCH to O[dB] -8.0[dB]
DPCCH
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3-30

NOTE:

When the power ratio of the DPCCH to DPDCH or the DPCDH to DPCCH is changed with
ro corresponding gain parameter code, choose the gain parameier code closest to this gain
parameter code. Choose the one that makes the gain parameter larger, if two gain parameters
are available. Append a minus (-) sign in front of the gain code parameter o indicate that this
value is not exact. You can confirm the real value by reading the DPCCH gain parameter
code setting relative to the DPDCH or DPDCH gain parameter code setting relative to the

DPCCH,.
(Example)

When the power ratio of the DPDCII to DPCCH is set to -0.9 [dB], the DPCCIH gain param-
eter relative to the DPDCH is 15, and the DPDCH gain parameter relative to the DPCCH is

-14.

Table 3-12 Gain parameter code and Amplitude ratios

Gain parameter code setting Power ratio
for (a) or (b) setting
Gain parameter | Amplitude ratios Power ratios
code (Bc, Bd) (Be, Bd) [dB] (Pc, Pd)
15 1.0 0.0
14 0.9333 -(1.6
13 0.8667 -1.2
12 0.8000 -1.9
11 0.7333 =27
10 0.6667 -3.5
9 0.6000 -4.4
8 0.5333 -55
7 0.4667 -6.6
6 0.4000 -8.0
5 0.3333 -9.5
4 0.2667 -11.5
3 0.2000 -14.0
2 0.1333 -17.5
1 0.0667 -23.5
0 Switch off -95.9
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3.43 DOWN LINK Setting

DOWN LINK (BS — UE) is set.
The R3562 provides one physical channel for each of the following logical channels.

CPICH (Common Pilot Channel)

P-CCPCH (Primary Common Control Physical Channel)
SCH (Synchronization Channel)

DPCH (Dedicated Physical Channel)

3.4.3.1 CPICH
The CPICH is explained. For the CPICH configuration, see Figure 3-12.

The CPICH is fixed at a channel bit rate of 30 [kbps| (Channel symbol rate is 15 [ksps]) and the SF is fixed
at 256.

Pre—defined symbol sequence (1+j)

A

50T

T, = 2560 chips , 20 bils = 10 aymbols

Slotl | 8lot? | Slot i Slot14|310815
M Frame »
1 Radio Frame = 1C[m=zesc]

Figure 3-12 Slot and Frame Configurations of the CPICH

3.4.3.2 P-CCPCH
The P-CCPCH is explained. For the P-CCPCH configuration, see Figure 3-13.

The CPICH is fixed at a channel bit rate of 30 [kbps| (Channel symbol rate is 15 [ksps]) and the SF is fixed
at 256.

3-31
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258 chips

(Tx Off) Data 18 bits

Fy
A 4

SLCT
-, — 2560 chigs , 20 2its — 10 symbols

Slozl | slotz | slot i Slotld|siotls

Frame >

1 Radio Frame — 10 [msec]

Figure 3-13 Slot and Frame Configurations of the P-CCPCH

3.4.3.3 DPCH Setting

The DPCH setting is explained.
Figure 3-14 and Table 3-13 show the slot configurations of the DPCH available with the R3562.

DEDCL D3CCH P CPDCH _ DPCCE
Jatal 1"PC THE Datar Filot
DTCH . ‘ . ) .
Wyw itz N kits N . blts Mowae B1lLS Mo bits
+ SLOYT »
8lezl [ 81022 ] slot 1 [s1ot14]s1ot15
Frame

Bits/Slot : Total number of bits per slot
Ngatar : 15-DATA number of bits per slot
Nype : TPC number of bits per slot

Ntrg @ TFCI number of bits per slot
Neatzz : 2"-DATA number of bits per slot
Npiige - PILOT number of bits per slot

Figure 3-14 Slot Configurations of the DPCH Available with the R3562
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Table 3-13 Slot Configurations of the DPCH Available with the R3562

Ch ) DPDCH DPCCH Transmit
Slot | Channel anne , Bits/Slot Bits/Slot ted slots
. Symbol Bits/ o
Format | BitRate SF perradio
No [kbps] Rate Slot frame
' P [ksps] Npatar | Npata2 | Ntee | Nrrer | Neijor N,
3 60 30 128 40 6 28 2 0 4 15
9 60 30 128 40 6 26 2 2 4 15
10 60 30 128 40 6 24 2 0 8 15
11 60 30 128 40 6 22 2 2 8 135
12 120 60 64 80 12 48 4 8* 8 15
13 240 120 32 160 28 112 4 g* 8 15
14 480 240 16 320 56 232 3 8* 16 15
15 960 480 8 640 120 488 8 8% 16 135
(1)  Channel configuration setting

The DPCH channel configurations are specified using a data mode and slot format number (Slot
Format No. in Table 3-13) in combination.
There are two data modes: Information data mode and Physical data mode.
Information data mode generates DPDCH data when a coding or interleaving process for DTCH
(Dedicated Traffic Channel) or DCCH (Dedicated Control Channel) Information data has been com-
pleted (see (a) in Figure 3-15). Physical data mode allows you to enter data directly in the DPDCH,
but no coding or interleaving process takes place (see (b) in Figure 3-15).

SP8:

S5P9:

SP10;

SP11:

SP12:

SP13:

SP14:

SP13:

Sets Physical data mode to the slot format number 8 (Channel Symbol Rate

30[ksps]).

Sets Physical data mode to the

30[ksps]).

Sets Physical data mode to the
30[ksps]).

Sets Physical data mode to the
30[ksps]).

Sets Physical data mode to the
60[ksps]).

Sets Physical data mode to the

120[ksps]).

Sets Physical data mode to the

240[ksps]).

Sets Physical data mode to the

480(ksps]).

slot format number 9 (Channel Symbol Rate =

slot format number 10 (Channel Symbol Rate =

slot format number 11 (Channel Symbol Rate =

slot format number 12 (Channel Symbol Rate =

slot format number 13 {Channel Symbol Rate =

slot format number 14 (Channel Symbol Rate =

slot format number 15 (Channel Symbol Rate =
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SI11: Sets Information data mode to the slot format number 11 (Information Bit Rate
12.2[kbps], Channel Symbol Rate = 30[ksps]).
ST13: Sets Information data mode to the slot format number 13 (Information Bit Rate
64[kbps], Channel Symbol Rate = 120[ksps]).
S114: Sets Information data mode to the slot format number 14 (Information Bit Rate

144[kbps], Channel Symbol Rate = 240[ksps]).

SIL15: Sets Information data mode to the slot format number 15 (Information Bit Rate
384[kbps], Channel Symbol Rate = 480{ksps]).

Value after the execution of preset: SI11
Related GPTB ¢command DNDPCH:CCONF
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Figure 3-15 Down Link Information Data Mode and Physical Channel Data Mode

3-35



R3562 Receiver Test Source Operation Manual

343 DOWN LINK Setting

3.4.3.4 DPDCH Setting

3-36

(1

(2)

DPDCH data pattern setting

Selects the DPDCH data pattern when the data mode of the channel configuration setting is set to
Physical data mode. The values, which are set when Data mode is set to Physical data mode, are
enabled.

PNGS: Selects the sign of the PN consisting of 9 stages.
PN15: Selects the sign of the PN consisting of 15 stages.
ALLQ: Selects all zeros.

ALLT: Selects all ones.

PNSERR:  Selects the sign of the PN consisting of 9 stages with an error of 1%.
Value after the execution of preset: PN9
Related GPIB command DNDPDCH:DATA

DTCH setting

The values, which are set when the data mode for the channel configuration is set to Information
data mode, are enabled.

(a) Data setting
Selects a value to be input for Information data.
PN9: Selects the sign of the PN consisting of 9 stages.
PN15: Selects the sign of the PN consisting of 15 stages.
ALLQ: Selects all zeros.
ALLI: Selects all ones.
PN9ERR: Selects the sign of the PN consisting of 9 stages with an error of 1%.
Value after the execution of preset: PN9
Related GPIB command DNDTCH:DATA
(b) FEC setting

Sets whether or not the FEC (Convolutional coding or Turbo coding) process is performed.
ON: Performs the FEC process.
OFF: Does nor perform the FEC process.
Value after the execution of preset: ON
Related GPIB command DNDTCH:FEC
(c) CRC setting

Specifies how CRC data is generated based on the calculated CRC value.
NORMAL:The calculated CRC value is used as CRC data (correct CRC data is output).

INVERSE:The calculated CRC value is logically inverted to be used as CRC data (an incorrect
CRC data is output).

ADDERR: Generates a block error of 1% using both NORMAL and INVERSE modes.
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3.4.3 DOWN LINK Setting

NOTE: One inverse operation takes place for every 100 CRC blocks.

Value after the execution of preset: NORMAL
Related GPIB command DNDTCH:CRC

DCCH (Dedicated Control Channel) setting

The values, which are set when the data mode for the channel configuration setting is set to Infor-
mation data mode, are enabled.

(a) Data setting
Selects a value to be input for Information data.
PN9: Selects the sign of the PN consisting of 9 stages.
PN15: Selects the sign of the PN consisting of 15 stages.
ALLD: Selects all zeros.
ALLL Selects all ones.
PN9ERR: Selects the sign of the PN consisting of 9 stages with an error of 1%.
Value after the execution of preset: PN9
Related GPIB command DNDCCH:DATA
(b) FEC setting
Sets whether or not the FEC (Convolutional coding or Turbo coding) process is performed.
ON: Performs the FEC process.
OFF: Does nor perform the FEC process.

Value after the execution of preset: ON
Related GPIB command DNDCCH:FEC
(c) CRC setting
Specifies how CRC data is generated based on the calculated CRC value.
NORMAL:The calculated CRC value is used as CRC data (correct CRC data is output).

INVERSE:The calculated CRC value is logically inverted to be used as CRC data (an incorrect
CRC data is output).

ADDERR: Generates a block error of 1% using both NORMAL and INVERSE modes.

NOTE:  One inverse operation takes place for every 100 CRC blocks.

Value after the execution of preset: NORMAL
Related GPIB command DNDCCH:CRC
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3.4.3.5 DPCCH Setting

The slot formats used with the DPCCH are determined by the setting explained in Section 3.4.3.3 "(1)
Channel configuration setting”.

3-38

(1

@)

TFCI Code Word Setting

The TECI code word setting per frame is set. The TFCI code word is specified using a TFCI con-
sisting of 10 bits that are input to the TEFCI Coder (see (a) in Figure 3-5). Zeros are automatically
input from the MSB when the specified TECI bits are less than 10 bits (see (b} in Figure 3-5).

The value saved in the TFCI code word is valid if the number of TFCI bits per slot, which is deter-
mined by the slot format setting, is not zero.

Range:0 thru 3FF [in hexadecimal]
Value after the execution of preset: 0 [in hexadecimal |

Related GPIB command DNDPCCH:TFCT

TPC (Transmit Power Control) setting

Controls the TPC command. The TPC command is converted into TPC bits according to Table 3-9,
and assigned to each slot (see Figure 3-8).

The number of TPC bits per slot is determined by the slot format setting.

There are two TPC modes: Repeat and Insert modes.

Repeat mode:The TPC command of 1 is set to the consecutive slots the specified number of times
by the TPC slot length, and then the TPC command of 0 is set to the consecutive slots
the specified number of times by the TPC slot length.

The above sequence takes place continuously (see Figure 3-9).

Insert mode: The TPC command is inserted during operation in Repeat mode (see Figure 3-10).
(a) TPC slot length setting in Repeat mode (see Figure 3-9)

This setting specifies the TPC slot length in Repeat mode.

Range: 1 thru 75

Value after the execution of preset: |

Related GPIB command DNDPCCH:TPCR

NOTE:  The first slot timing of the TPC command sequence can be outpul from the CLOCKOUT 1/2
terminal at TTL levels. Note that this timing is not output during 8 frames (120 slots) imme-
diately after the aforesaid first slot timing is output (see Figure 3-9).

(b) TPC Insert slot length setting in Insert mode (TPC Insert start timing generation)
When the TPC Tnsert slot length setting command is detected, the TPC command of 1 or 0 is
inserted into the consecutive slots the specified number of times by the TPC Insert slot length.

If the value set by the TPC Insert slot length is larger than 0, a TPC command of 1 is inserted
into the consecutive slots the specified number of times by the TPC Insert slot length.

If the value set by the TPC Insert slot length is smaller than 0, a TPC command of 00 is inserted
into the consecutive slots the specified number of times by the absolute value in the TPC Insert
slot length (see Figure 3-10).

Range: -75 thru -1 or 1 thru 75
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Related GPIB command TPCI

NOTE: The iiming of the TPC Inseri operation can be output from the CLOCKOUT 172 terminal at
TTL levels (see Figure 3-10).

3.4.3.6 Spreading Setting
The setting used for spreading is explained.
For the spreading section configuration, see Figure 3-16,
(1)  Channelization code number setting
(ay CPICH Channelization code number

CPICH Channelization code number is fixed at C_ 554 and cannot be changed.

(b)Y P-CCPCH Channelization code number

P-CCPCH Channelization code number is fixed at C 555 and cannot be changed.

(cy DPCH channelization code number
The range for the DPCH channelization code number Cy is limited as shown helow,
2<Cd<8F-1
SF : Spreading Factor

Table 3-14 shows the relationship between the DPCH channel configuration setting and the
DPCH channelization code number.

When the channel configuration setting has been changed. causing the corresponding
channelization code number to be out of the current range, a new upper limit of the channel
configuration setting that is larger than before is automatically set. The channelization code
number has a new upper limit which is increased as a result of the increase in the channel
configuration setting.

Range: 2 thru 127

Value after the execution of preset: 2

Related GPIB command DNDPCH:CCODE
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Table 3-14 DPCH Channel Configuration Setting and the DPCH Channelization Code Number

(a) When the data mode of the DPCH channel configuration is set to Information data mode

3-40

DPCH channel DPCH SF DPCH
configuration set value Symbol Rate : Spreading Channelization
(Information Bit Rate) [ksps] Factor code number

SI11 30 128 2~127
{12.2[kbps|}

ST13 120 32 2~31
(64[kbps])

SI14 240 16 2~15
(144|kbps])

ST15 430 8 2~7
(384[kbps])

(b) When the data mode of the DPCH channel configuration is set to Physical data mode

DPCH channel DPCH SF _—

. . . Channelization
configuration set value Symbol Rate : Spreading code number
(Information Bit Rate) [ksps] Factor

SP8 30
Sp9 30 128 2~127
SP10 30
SP11 30
SP12 60 64 2~63
SP13 120 32 2 ~31
SP14 240 16 2~15
SP15 480 8 2~7
(2)  Svnchronisation code
The SCH synchronization code is specified using Scrambling code setting.
(3)  Scrambling code setting

Scrambling code is set.

Range: 0 thru 8191 [in decimal]

Value after the execution of preset: 0 [in decimal]

Related GPIB command DNSCODE
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NOTE: The R3562 supports only the Primary Scrambling code.(The Secondary Serambling code is not
supported.)

Channel power ratio setting
Each physical channel power ratio is set.

The channel power for each channel is calculated and set so that a sum total of all channel powers
can be maintained at a constant value by maintaining the difference in power ratio of two specific
channels at a constant value.

Tf the CPTCH power ratio set value, the P-CCPCH power ratio set value and the DPCH power ratio
set value are the same, each of these channels has 1/3 of the total power of all the channels, if the
total power of all the channels is 1 (the same channel power ratio is set if the power ratio set value
for all the channels is (b [dB] and the power ratio set value for all the channels is -5 [dB]).

(ay) CPICH Power Ratio Setting
The CPICH channel power ratio is set.
Range: -200.0 thru 0.0 [dB] (STEP 0.1 [dB]) or -99.9 [dB]

NOTE: The CPICH power is turned off (switched off) when -99.9 [dB] is specified.

Value after the execution of preset: 0.0 [dB]
Related GPIB command DNCPICH:GAINP
(b) P-CCPCH (SCH) power ratio setting

A power ratio of the P-CCPCH and the SCH in combination is specified, assuming that the
combination of the P-CCPCH and SCH is equivalent to one channel.

The half of the power ratio of the P-CCPCH and the SCH in combination is specified to each of
the P-SCH (Primary-SCH) and the S-SCH (Secondary-SCH).

Range: -20.0 thru 0.0 [dB] (STEP 0.1 [dB]) or -99.9 [dB]

NOTE: The P-CCPCH power is turned off (switched off) when -99.9 [dB[ is specified.

Value after the execution of preset: 0.0 [dB]
Related GPIB command DNPCCPCH:GAINP

(cy DPCH power ratio setting

The power ratio of the DPCH to the specified channel is set.
Range; -20.0 thru 0.0 [dB] (STEP 0.1 [dB]) or -99.9 [dB]

NOTE: The DPCH power is turned off (switched off) when -99.9 [dB] is specified.

Value after the execution of preset: 0.0 [dB]
Related GPIB command DNDPCH:GAINP
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NOTE: The output from all the channels cannot be shut off.
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3.5 Section Related to the External IQ

This section describes how to set or select each of the functions related to the 1Q signals of the instrument.
An explanation for each function is presented below.

(1

@)

(3

1QQ signal input gain

When External 1Q connector direction is set to INPUT, the gain of the 1Q signal input can be
adjusted.
An adjustable range is 40 to 4000. This value indicates an adjustable range, not the gain (NOTE 1).

Value after the execution of preset: 2000
Related GPIB command LBAI LBAO

1Q signal input phase adjustment

When the direction of the external IQ connector is set to INPUT, the phases of the external IQ} sig-
nals can be adjusted. This adjustment function can shift the phase of the Q signal based on the 1 sig-
nal.

An adjustable range is 40 to 4000. This value indicates an adjustable range, not the phase angle
(NOTE 1).

Value after the execution of preset: 2000

Related GPIB ¢command PHA

NOTE 1: Forthe external IQ input, the functions described in Section 3.7, “Self-Test/Calibration Section”
are disabled and its accuracy is not assured. When using the external 1Q inpui, the I() input sig-
nals to the 1/Q modulator must be adjusted to the optimum values using the above commands.

1Q signal output gain

When External 1} connector direction is set to QOUTPUT, the output gain of the IQ signal can be
adjusted.
An adjustable range is -700 to +70{. This value indicates a adjustable range, not the gain.

Value after the execution of preset: 0

Related GPIB command LOAI LOAO

NOTE:  Forinformation on the direction of the external I1Q connector sctting, refer to Item (2) of Section
3.4.1
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3.6 BER Measurement Section

344

This section describes how to set or select each of the functions related to the bit error rate measurement of
the instrument. An explanation for each function is presented below.

(1

2)

3

4

Measurement start/Measurement result output

Measures the bit error rate of the TTL level signal input from the CLOCK or DATA connector on
the front panel under the specified conditions. The results can be read using the query command
(BER7?). The return value of 9.9999E-1 indicates that the BER measurement error has occurred. The
conditions under which this error occurs are as follows:

SYnc error: The PN9 or PN 15 pattern cannot synchronize with the input data at the DATA con-
nector.

Clock error: The input signal at the CLOCK connector cannot be detected.

For information about detecting the measurement status and checking the error details, refer to Sec-
tion 5.3.2, “Status Byte” and Section 5.3.3, “Measurement Status Register.”

Related GPIB command BER

Measurement stop
Forcibly stops the BER measurement. The measurement results become undefined.

Related GPIB ¢command STOP

Measurement data

Specifies either PN9 or PN15 for the measurement data.
Value after the execution of preset: PNS

Related GPTIB command BMDAT

Measurement bit length

Specifies the bit length of the BER measurement.
The range is 1000 to 10000004} (bits).
Value after the execution of preset: 1000

Related GPIB command BLEN

Input clock polarity

Selects whether the leading edge or the trailing edge of the CLLOCK connector signal is used to sam-
ple the data.
Value after the execution of preset: POS

Related GPIB command BCLK
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» trailing edge: NEG (initial setting)

3.6 BER Measurement Section

Input data

Input clock

I‘\ | |

Data sampling point

* leading edge: POS

Input data

Input clock

Data sampling point

Figure 3-17 BER Clock Polarity
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(6) lnput data polarity

Selects whether or not to invert the data of the DATA connector signal.
Value after the execution of preset: POS

Related GPIB command BDAT

* Non-inverse: POS (initial setting}

Input data 0 | 1

Sampling data 0 1 1

* Inverse: NEG

Input data 0 1 1

Sampling data 1 0 0

Figure 3-18 BER Data Polarity
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3.7 Self-Test/Calibration Section

This section describes how to set or select each of the functions related to the Self-Test and calibration of the
instrument. An explanation for each function is presented below.

(1

@)

(3

Modulator calibration
Calibrates the balance of the 1} modulator.
Related GPIB ¢ommand CMOD

CAUTION: It takes approximately 10 to 30 seconds to perform the modulator calibration.

Modulator calibration correction ON/OFF
Selects whether or not to reflect the correction data obtained by the modulator calibration.

Related GPIB command CMC

Table 3-15 Modulator Calibration Correction Data ON/OFF

Selection Description
ON Reflects the correction data obtained by the modulator
calibration.
OFF Does not reflect the correction data obtained by the
modulator calibration.

CAUTION: ON of the above selection is automatically set when the modulaior calibration is performed.

Self-Test

Performs a Self-Test for each block of the instrument. All indicator lamps on the front panel are lit
while the Self-Test is running. On completion of the Self-Test, an alarm is sounded once. If an error
is detected as a result of the Self-Test, all indicator lamps remain lit. When the Self-Test has been
completed normally, the status immediately before the Self-Test is restored.

The results of the Self-Test can be read through GPIB and are stored into the 16-bit register. The
results of the Self-Test are notified by outputting the value contained in the register. If an error has
been detected, the corresponding hit is set to “17; otherwise, the corresponding bit is reset to “0.”
The highest four bits {d15 through d12) are always set to “0.” See Figure 3-19.

Related GPIB command *TST
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Block Name
BASE
ATT RF-AMP MOD SYNTHE BAND CPU
dis | di4 | d13 | da12 | 41t | d1o | 49 d3 d7 do ds d4 d3 d2 di do
d15 to d12: 0
dil: Adjustment ROM
d10: ALC Circuit
ds: Adjustment ROM
ds: -
d7: Adjustment ROM
de6: -
ds: Adjustment ROM
d4: Peripheral Device
d3: Coder Block
d2: Peripheral Device
dl: Comimunicaton RAM
dd: Back-up RAM
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3.8 Clock/Timing Signal Section

This section describes how to set or select each of the Tunctions related to the clock and timing signal that are
input from or output to the connectors of the instrument. An explanation for each function is presented below.

(1

ey

(3

SYNTHE REF IN

Selects the reference frequency that is input from the SYNTHE REF IN connector to the reference
circuit for the RF synthesizer. However, the internal reference oscillator signal is input to the refer-
ence circuit for the RF synthesizer when INTERNAL is selected for the reference frequency. Table
3-16 lists selectable reference frequencies.

Value after the execution of preset: INTERNAL

Related GPIB command RSYN

Table 3-16 Selectable Reference Frequencies

Reference Frequency

INTERNAL
1 MHz

2 MHz

5 MHz

10 MHz

15 MHz

10 MHz reference source adjustment

It is possible to set the frequency of the internal reference oscillator and correct the frequency devi-
ation due to secular changes. The factory default is “*0.” An adjustable range is -2000) to +2000. This
value indicates an adjustable range, not the trequency.

Related GPIB command SRAD

MOD TIME BASE IN

Selects the reference frequency that is input from the MOD TIME BASE IN connector to the refer-
ence circuit for modulation. However, the internal reference oscillator signal is input to the reference
circuit for modulation when INTERNAL is selected for the reference frequency. Table 3-17 lists
selectable reference frequencies.

Value after the execution of preset: INTERNAL

Related GPIB command MODTB

Table 3-17 Selectable Reference Frequencies

Reference Frequency

INTERNAL
3.84 MH=z
7.68 MHzx
15.36 MHz
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3-50

(4 Synchronization Using the EXT TRIG terminal

The baseband block in the instrument is synchronized to the trigger signal input to the EXT TRIG
IN terminal.
This function is turned on when LINK is set to UP.

(a) Timing synchronization command

This command enables only the first trigger signal that has appeared after this command has
been issued to be detected. The second trigger signal onward are ignored. To re-synchronize the
instrument timing with the trigger signal, issue this command again.(see Figure 3-2(0)

Related GPTB command ETRG

ETRG command input | ETRG command input

Signal input to the EXT ne h 4

TRIG IN terminal () (] H L
/i_/
Enabled | Disabled |

[Enabled |
Ready to Ready to
raceive the receive the
trigger signal trigger signal

Other conditions
+ link setting: UprP
« External trigger signal polarity: PQOS

Figure 3-20 Timing Synchronization Command and the Trigger Signal

(b) Polarity of the EXT TRIG signal

Sets whether the haseband block in the instrument is synchronized to the rising or falling edge
of the trigger signal.

POS: Triggered by the rising edge.
NEG: Trigeered by the falling edge.
Value after the execution of preset: POS
Related GPIB command ETRGPOL

(cy EXT TRIG offset setting

The delay time between the time when the trigger signal is detected and the time when the
baseband block in the instrument is synchronized to the trigger signal is set in steps of chips.

Range: 20 thru 200
Value after the execution of preset: 20
Related GPIB command ETRGOFFSET
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(5)

CLOCK OUT 1/2

3.8 Clock/Timing Signal Section

Selects the signal that is output to the CLOCK OUT connectors 1 and 2. Table 3-18 lists selectable

types of signal.

Value after the execution of preset: OFF
Related GPIB command REAROUTI, REAROUT2

Table 3-18 Types of CLOCK OUT 1/2

Parameter Description

OFF Turns the output signal off.

CHIP Outputs the chip clock.

RADIO Outputs the timing of the radio frame.

SLOT Outputs the timing of the slot.

TPCR Outputs the timing of the first slot used with the TPC command sequence
in Repeat mode. For more information, refer to paragraph (4) TCP Setting
in Section 3.4.2.2.

TPCIT Cutputs the timing of the first slot used with the inserted TPC command
in Repeat mode. For more information, refer to paragraph (4) TCP Setting
in Section 3.4.2.2.
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3.9 Saving/Recalling Section

This section describes how to set or select each of the functions related to the saving and recalling of the in-
strument. An explanation for each function is presented below.
(1) Saving

Saves the current set conditions inte the backup memory. Up to 3 set conditions can be stored in the
backup memory.

Related GPIB command SAVC

(2) Recalling
Recalls the set conditions stored in the backup memory and sets them again.

Related GPIB command RECC
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4.1 Principles of Operation

TECHNICAL REFERENCES

This chapter gives supplemental technical information for the instrument.

Principles of Operation

The instrument is designed to generate digitally modulated signals compliant with W-CDMA (FDD Chip
Rate 3.84 MHz) specified by the 3GPP.

(1

(2)

Reference section

Supplies to each section of the instrument the frequency reference signal that is phase locked with
the internal reference source or the signal input from the SYNTHE REF IN connector on the rear
panel.

Base Band section
This section consists of the following two boards.

*  Symbol board

Performs logical channel coding functions such as CRC code affixing, convolution, Turbo cod-
ing, and interleaving in real time. Tt consists of the base band coder to map data onto the physical
channel, the BER counter to measure the error rate of the signal input from the CLOCK and
DATA comnectors on the front panel, and the interface with the CPU board.

¢+ DJ/A board

After diffusing each channel data input from the Symbol board using short and long codes, adds
up each of the data and then limits the band using the FIR filter.

Moreover, converts this digital signal into an analog signal to supply the TQ signals to the 1/Q
modulator.

In addition to the reference signal from the Reference section, the signal synchronized with the sig-
nal input from the MOD TIME BASE IN connector on the front panel can be selected as a time base
for modulation.

In addition, the base band I/Q signal can be output at the timing in synchronization with the trigger
signal {example: BS SFN Reset) from the front panel and this timing can be changed using the exter-
nal trigger offset function.

Furthermore, modulation clocks such as a chip clock and a symbol clock, and timing signals can be
selected to output to the CLOCK OUT connectors 1 and 2.

Examples of test connection in the base station and mobile station using these signals are shown
below.

4-1
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4.1 Principles of Operation

« EBxample of test connection using the R3562

R3562 BTS
< Trigger of SFN
Reference
RF out ¢ ATT 1 Rx port

T

BTS control
] o terminal
<Required timing>
_Mare than three chips
SFN reset signal B ’VSFN -0
from BTS — ) ) .
"] Compensation of propagation delay{20 to 200chig
rg
P11 DL-UL timing offset(1024 chips)
R3562 output __Slot__ |
2560 ChiDS’

Start point of frame

Figure 4-1 Receiver Test of BTS

R3562 MS
P Data
BER counter| Clock
RF out 1 y Rx port

t

MS control
terminal

Actual W-CDMA radio frame generated by R3562
- Real time convolutional coding and bit interleave

Figure 4-2 Receiver Test of MS
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3

(4)

(3

(6)

4.1 Principles of Operation

R3562 R3267 or R3273
TPG control timing

Y

BER ccunter

RF out RF in

TR
* MS

Rx2

- Synchronization to MS by sending the R3562 TPC control timing

- Measurement capability of transmission power control by
sending the R3562 TPC command

Figure 4-3 Transmitter Test of MS Using the R3562

Synthesizer/ YTO section

Constructing multiple PLL circuits in synchronization with the reference frequency makes it possi-
ble to implement the high purity YTO local signal of 100 MHz steps.

Modulator/Up converter section

First, performs orthogonal modulation using the local signal of 421 MHz, I and () signals. Next, gen-
erates the 4.23 GHz IF signal which is higher than the RF OUT frequency using the 3.18 GHz local
signal. Finally, obtains the final RF output frequency by down-converting this IF signal using the
YTO local signal and removing spurious signals using a filter.

RF AMP section
This section consists of the RF signal amplifier and the high accuracy level control circuit, Tt realizes
an output level resolution of 0.1 dB. In addition to the normal method of AUTO mode, the S/H

(Sample and Hold) mode to cope with wide base band multiplexing and the Hold mode are provided
as ALC mode.

ATT section

Using a long life programmable attenuator. it is possible for you to install the RF OUT output range
of -125 dBm to 0 dBm. The accuracy of this attenuator and the characteristics of RF AMP section
are indicated on each control board so that the accurately calibrated signal can be output from the
RF OUT connector on the front panel.
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4.2 Signal Format

4.2

Signal Format

PN pattern signals coded based on the TS25.101 or TS25.104 standard and DPDCH signals directly mapped
with a PN pattern are provided.
These sighals comply with V3.3.0,

UL (Up Link): T525.104 - 12.2kbps, 64kbps, 144kbhps, 384kbps

Direct Mapping - 30kbps,60kbps,120kbps,240kbps,480kbps,960kbps
DL (Down Link) : TS25.101 - 12.2kbps, 64kbps, 144kbps, 384kbps

Direct Mapping - 60kbps,120kbps,240kbps,480kbps,960kbps

The FEC (Conv or Turbo) coding is turned off while coding signals by adding dummy bits of all Os.

The CRC can be made errors. There are two modes: one is INVERSE mode that inverts all CRCs to make
them totally failed pattern. and the other is ADDERR mode that inverts part of CRCs to obtain a block ervor
of 1%,
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4.2 Signal Format
Link Frame DTCH FEC Bit Rate (bps) Reference
UP TS825.104 ON 122k Figure A-1
64 k Figure A-2
144 k Figure A-3
384k Figure A-4
OFF 122k Figure A-5
64 k Figure A-6
144 k Figure A-7
384k Figure A-8
PN - 30k Figure A-9
60k Figure A-10
120k Figure A-11
240k Figure A-12
480 k Figure A-13
960 k Figure A-14
DOWN TS825.101 ON 122k Figure A-15
64 k Figure A-16
144 &k Figure A-17
R4k Figure A-18
OFF 122k Figure A-19
64 k Figure A-20
144 k Figure A-21
384k Figure A-22
PN - 60k Figure A-23
120 k Figure A-24
240 k Figure A-25
480 k Figure A-26
960 k Figure A-27

45
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4.3 Block Diagram

4.3 Block Diagram
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5.1

3.1.1

5.1 GPIB Remote Programming

GPIB

This chapter describes how to control the instrument using the GPIB remote control functions, and gives a
list of the GPIB commands.

GPIB Remote Programming

The instrurment is equipped with a GPIB (General Purpose Interface Bus) that complies with IEEE Standard
488.1-1978. This bus allows you to attach and use an external device to remotely control the instrument.

GPIB

The GPIB is a high-performance interface bus used to connect measuring instruments to a computer.
IEEE Standard 488.1-1978 defines the operations of the GPTB. Since the GPIB has a bus-configured in-
terface, connected devices are designated by assigning them a specific address. You can connect up to 15
devices in parallel using a single bus. GPIB devices perform one or more of the following functions:

* Talker Sends data to the bus. Only one active talker can exist on the GPIB bus.
» Listener Receives data from the bus. Multiple active listeners can exist on the GPIB bus.

»  Controller Specifies which devices are designated as “talkers” or “listeners”. Only one active control-
ler can operate on the GPIB bus. Controllers used to control IFC and REN messages are
referred to as system controllers.

When there are multiple controllers attached to the bus, the system controller becomes the active controller
by default. Other devices that can act as controllers operate as addressable devices when the system is ac-
tivated.

The TCT (Take Control) interface message is used to set a controller other than the system controller as
the active controller. After this setting is made, the system controller becomes inactive.

The controller controls the entire system by sending interface messages or device messages to each mea-
suring instrument. The functions of the messages are:

» Interface message:messages used to control the GPIB bus

*  Device message: messages used to control specific devices

5-1
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5.1.2 GPIB Setup

5.1.2 GPIB Setup

(1) Connecting the GPIB

The following figure shows the standard GPIB connector and how it can be connected in parallel,
or “stacked” with other connectors. Attach the GPIB connectors and secure them by tightening the
screws to prevent them from coming apart during use.

GPIB connector

The following conditions should be observed when using a GPIB interface:

* The total GPIB cable length in a single bus system must not be more than 20m (you can calculate the
current cable length using the formula total length = n X 2m, where, n is the number of devices to be
connected, including the GPIB controller).

* No more than 15 devices can be connected to a single bus system.

* There are no restrictions concerning the method of connection between cables. However, no more
than three GPTB connectors should be connected to a single device, since more than this may damage
the connector mounting due to excessive strain.

(Example) The total cable length in a system with five devices should be 10m or less (2m x 5 devices =
10m). There s no restriction on the length of the cables between the individual devices as long
as the total length does not exceed 10m. However, if you connect 10 devices or more, make
sure that at least some of the cables attaching the devices are less than 2m so that the total is
less than 20m.
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5.2 GPIB Bus Functions

(2)  Setting the GPIB address

The GPIB address of the instrument has been set to 8 as the factory default. When the GPIB address
must be changed, use the GPIB address switches on the rear panel to change it.

NOTE:  The address which is already set is enabled when the power supply is turned on.

5.2 GPIB Bus Functions

(1}  GPIB Interface Functions

Code Description
SH1 Source handshake
AHI Acceptor handshake
T6 Basic talker, serial polling, listener-specified listerner cancel
TEO Extended talker (not available)
L4 Basic listener function, talker-specified listerner cancel
LEO Extended listener (not available)
SR1 Service request function
RL1 Remote, local, local lockout
PPO Parallel polling (not available)
DC1 Device clear
DTO Device trigger (not available)
Cl System controller
c2 IFC transmission, Controller Charging Functions
C3 REN Transmission Function
4 SRQ Response function
Cl2 Interface message Transmission Function and Control privilege
Exchanging Funection
El Using open-collector bus driver

5-3
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5.2 GPIB Bus Functions

5.4

(2)

(3)

Responses to Interface Messages
The IEEE Standard 488.1-1978 defines how the instrument responds to interface messages. The
responses are described in this section.

For information on how to send interface messages to the instrument, refer to the instruction manual
of the controller you are using.

* Interface Clear (IFC)
The IFC message is transmitted directly to the instrument through a signal line. The message al-
lows the instrument to stop the operation of the GPIB bus. Although all input/output operation
is stopped, the input/output buffer is not cleared. Note that the DCL is used to clear the buffer.
* Remate Enable (REN)

The REN message is transmitted directly to the instrument through a signal line. If the instru-
ment is specified as a listener when the message is true, the instrument is in remote mode. The
instrument remains in remote mode until the GTL message is received or REN becomes false.

Message Exchange Protocol

The instrument receives program messages from controllers or other devices through the GPIB bus
and generates response data. Program messages include commands, queries (commands used to
query response datay and data. The procedure used to exchange these commands, queries and data
18 explained in this section.

+ GPIB buffers

The instrument has two buffers as follows:

« Input buffer
This is a buffer that temporarily stores data to analyze a command,
«  QOutput butfer

This is a buffer that temporarily stores data until data from the controller is stored.

*  Message Exchange
GPIB control between a controller and a device consists of two main elements: query and re-
sponse data generation. These are explained below.
*  Parser
The parser receives command messages in the order of reception from the input buffer, an-
alyzes the syntax, and determines what the received command is.
+ Response Data Generation

‘When the parser determines what the query is, the instrument generates data in the output
buffer in response (that is, to output data a query must be sent immediately before the data).
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5.3 How to Use GPIB

5.3 How to Use GPIB
53.1 GPIB Command Syntax

There are two formats depending on the GPIB command type as shown below.

(13 A format consisting of a header, a parameter, and a space which is a delimiter between a header and
a parameter.

{ header ) space parameter i
return value to the Query

Query character

Figure 5-1 COMMAND SYNTAX - 1
Example: When setting the frequency to 1000 MHz —FR 1000MZ

(2) A format consisting of two headers delimited by a colon, a parameter, and a space which is a delim-
iter between the second header and the parameter.

return value to the Query

Query character

Figure 5-2 COMMAND SYNTAX - 2

Example: To make DTCH data in DOWN LINK PN9 -DTCH:DATA PNS



R3562 Receiver Test Source Operation Manual

5.3.2 Status Byte

3.3.2

5-6

Status Byte

The meanings of each bit of the status byte and conditions for setting or resetting it are described as fol-
lows.

b7 b6 b5 b4 b3 b2 bl bl

X X X X X X X X

bi: Measurement end
"1" is set when the measurement (BER) has been completed.
"0" is set by the status byte clearing command: CSB or the status byte output command:
*STRB.

bl: Syntax error
"1" is set when there is a syntax error or a setting error in the program codes received.
"0" is set when the next program code is received.

b2: Measurement error
"1" is set when an error occurs during the measurement (BER)
"(" is set by the status byte clearing command: CSB or the status register output command:
MST?.

b3: Indicates that the calibration has been completed.
"1" is set when the calibration has been completed.
"0" is set by the command, CSB, *STB, or CMOD.

b4 Tndicates that a calibration error occurred,
"1" is set when a calibration error occurred.
"0" is set by the command, CSB. *STB or CMOD.
Tn addition, "0" is set when the calibration has normally been completed.

b&: Indicates that the service request is being transmitted.
"1" is set when one of bits bl, b3, and b4 is set to "1".
"0" is set when all of bits bl and b3, and b4 are set to "0".
This bit cannot be disabled by the status byte enabling command: *SRE.
This bit is always enabled.
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3.3.3

5.3.3 Measurement Status Register

Measurement Status Register

The meaning of each bit of the measurement status register and conditions for setting or resetting it are
described as follows.

b7 b6 b5 b4 b3 b2 bl bl

X X X X X X X X

bi: Sync error
"1" is set when the synchronization with the data at the BER measurement DATA connector
cannot be obtained during the measurement (BER).
"0" is set by the status byte or measurement status register clearing command: CSB or the
measurement status register output command: MST?.

bl: Clock error
"1" is set when the C1LOCK signal is not detected at the BER measurement CLOCK connec-
tor during the measurement (BER).
"0" is set by the status byte or measuorement status register clearing command: CSB or the
measurement status register output command: MST?.

5-7
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5.3.4 GPIB Sample Program

5.3.4 GPIB Sample Program

53-8

CAUTION This sample program uses Visual Basic 4.0 as programming language. The GPIB control hoard
and control driver are National Instruments made.

<Program example> Reads and displays the BER measurement results after making settings.

2 3fe s s sl o3 ol e ok 3 o ol ofe sle sl s o oo o sheole e >3 s o e ke ofe e e o s ool sk 3l ok ofe ofe sfe sl s o oo sle ke ole s o3 s o e ke e s sle o s el sk 3k o ole ofe i s R o o ool
' === sample program ===
* OUTPUT CONDITION »>>> FREQUENCY 1 2110MHz
OUTPUT LEVEL -80dBm
LINK : DOWNLINK
oo ok oke tnatnadreeesk ok ok oke fnatnadroeodeske oo ok oke ke stnadnalnaeskeoheook ok ok sinadneinaeck ek ok sk ok alneinaleake ek okok ok slneinadeabededkokok ok ok it dekokokok ok sindnin ek kok ok

1Jim R3562 As Intcger

Dim Resp As Integer

Dim BoardID As Integer
Dim read_buf As String

Call ibdev(0). 8, 0, T10s, 1, 0, R3562) 'GPIB device open

Call ibcIn(R3562) "Device Clear

Call ibwrt(R3562, "[P") "Prescr

Call ibwrt{R3562, "FR 2110MZ") ‘Frequency 2110MHz

Call ibwrt{R3562. "AP -80DM") "Output level -80dBm

Call ibwrt{R3562, "LINK DN") "Down link

Call ibwrt(R3562, "DNDPCH:CCONI SI11") 'DPCH ChannelConliguraticn InformationDyala,SlotFormat No. 11
Call ibwrt{R3562, "DNDTCH:DATA PNY"} *DTCH Data PN9

Call ibwrt{R3562, "DNDTCH:FLCC ON") 'DTCH FEC ON

Call ibwrt{R3562, "DNDTCH:CRC NORMAL™) ‘DTCH CRC NORMAL

Call ibwrt(R3562, "DNDCCH:DATA PN9") "DCCH Data PN9

Call ibwrt{R3562, "DNDCCH:FEC ON") ‘DCCH FEC ON

Call ibwrt{R3562. "DNDCCH:CRC INVERSE") "DCCH CRC INVERSE

Call ibwrtiR3562. "DNDPCCH:TFCT 0") "TECT Code 0

Call ibwrt{R3562, "DNDPCCH:TPCR 1") "TPC Slot Length 1

Call ibwrt{R3562, "DNDPCH:CCODE 127") *Channelization Code Number 127
Call ibwrt(R3562, "DNSCODIE (}") 'Scirambling Code Number 0
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Call ibwrl(R3362, "DNCPICH:GAINT 0.0")
Call Thwrt(R3562, "DNPCCPCH:CAINP 0.0
Call Thwrt(R3562, "DNDPCH:GAINP 0.0")

Call ibwrt{R3562. "BMDAT PN9")
Call ibwrtiR3562. "BLEN 2556")
Call ibwrt{R3562. "BCLK NEG")
Call ibwrt{R3562, "BDAT POS")

Call iblind("GPIB{}", BoardlD)
Call ibwrt(R3562, "*SRE 1)
Call ibwrt(R3562, "CSB")

Call ibwrt{R3562, "SRQ ")
Call ibgts(BoardID, 0)

Call ibwrt{R3562. "BER")

DeLvents

Do
Call WaitSRQ(Boardl1), Resp)
If Resp = 1 Then Exit Do

l.oop

Call ibwrt{R3562. "BER?)
read_buf = Space(20)
Call ibrd(R3562, read_buf)

Text1.Text = read_bul’

5.3.4 GPIB Sample Program

'CPICH Power Ratio 0.0dB
'P-CCPCH Power Ratio 0.0dB
'DPCH Power Ratio  (0L0AB
"Measure Data PN9

'Bit length 2536 bits

"Clock polarity negative edge

'Data propriety Posilive

‘Measure END Status cnable
*Status Bite clear
'SRQ ON mode

"BER Measure start

*wait Messicr cnd

"Read BER value

*Display BER value

5-9
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5.4 List of GPIB Commands

5.4 List of GPIB Commands

Table 5-1 Commands Related to the System

" Command . Query
Function Header Parameter Commund Query Data
Preset (initialization) 1P --- — -
SRQ signal control SRQ 0 Does not transmit SRQ? Othru 1
SRQ.
1 Transmits SRQ.
Status byte clearing CSB --- -— -
Status byte output *STB --- *STB? 0 thru 255
Status byte enabling *SRE 0 thru {1: Enable} *SRE? 0 thru 255
255
Measurement status - --- MST? 0 thru 255
output
Terminator DEL 0 LF <EOI> DEL? Othru 3
specification
1 LF
2 EOI
3 CRLF <EOL>
System revision - - TON? See to Table 3-
reading 10

3-10



R3562 Receiver Test Source Operation Manual

5.4 List of GPIB Commands

Table 5-2 Commands Related to the Output Frequency

Function Cg:;zzlr’ld Parameter C(?n?sgn d Query Data

<Direct Input>

Output frequency setting FR Real number HZ | Hz FR? See Table 5-11
KZ | kHz
MZ | MHz
GZ | GHz

<Channel Number Input>

Channel number setting CH Integer CH? Integer

Start frequency setting CSF Real number HZ | Hz CSF? See Table 5-11
KZ | kHz
MZ | MHz
GZ | GHz

Channel spacing setting CS§p Real number HZ, | Hz C8p? See Table 5-11
KZ | kHz
MZ | MHz
GZ | GHz

Channel start number setting | CSN Integer C8N? Integer

5-11



R3562 Receiver Test Source Operation Manual

5.4 List of GPIB Commands

Table 5-3 Commands Related to the Output Level

” Command . Query
Function Header Parameter Cormand Query Data
Output ON/OFF setting | OUT ON/OFF ouT? ON/OFF
Output level setting AP Real number DM | dBm AP? See Table 5-11

Real number DU dBuvVemf

Query data unit UNL 0 dBm UNL? 0 thru 1
specification
1 dBuvemf
Output level upper limit | OLM Real number DM dBm OLM? See Table 5-11
setting
Real number DU dBuvVemf
Qutput level offset ON/ | OOF ON/QFF OOF? ON/OFF
OFF setting
Output level offset value | OOS Real number DB dB 00S? See Table 5-11
setting
ALC mode setting ALCM AUTO Auto ALCM? AUTO/SH/
HOLD
SH Sample &
Hold
HOLD Hold
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5.4 List of GPIB Commands

Table 5-4 Commands Related to Modulation

. Command . Query
Function Header Parameter Cormmand Query Data
<General setting-related commands>
Modulation ON/OFF MOD ON/OFF MOD? ON/OFF
setting
1/Q) connector direction 1QDIR OFFINPUT/OUTPUT IQDIR? OFF/INPUT/
specification OUTPUT
LINK setting LINK UP/DN LINK? UP/DN
<UP LINK-related commands>
[DPDCH|
Channel configuration UPDEDCIECCONE | SP1/SP2/SP3/SP4/SP5/SP6/ UFDPDCILCCONT? | SP1/SP2/
S12/814/815/816 SP3/SP4/
SP5/SP6/ST2/
SI4/815/516
DPDCH data pattern UPDPDCILRATA | PNY/PN1S/ALLO/ALLT/ UPDEDCILDATA? | PNO/PN15/
setting PN9ERR ALLO/ALLL/
PNSERR
DTCH data setting UPDTCHDATA PN9/PN15/ALLO/ALLL/ UPDTCH:DATA? | PNO/PN15/
PNO9ERR ALLY/ALLL/
PNY9ERR
DTCH FEC ON/OFF UPDTCIELEC ON/OFF UPDTCIELC? ON/OFF
setting
DTCH CRC ON/OFF UPDTCH:CRC NORMAL/INVERSE/ UPDTCH:CRC? NORMALY
setting ADDERR INVERSE/
ADDERR
DCCH data setting UPDCCIEDATA PNO/PN1S/ALLO/ALLLS UPNCCIEDATAY | PNO/PN15/
PN9ERR ALLO/ALL1/
PN9ERR
DCCH FEC ON/OFF UPDCCILLLC ON/OFE UPDCCLLILC? ON/OFF
setting
DCCH CRC ON/OFF UPDCCIECRE NORMAL/INVERSE/ UPNCCIECRE? NORMAL/
setting ADDERR INVERSE/
ADDERR
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5.4 List of GPIB Commands

Function ng;ggd Parameter Cc?nlll;rz}tfn d Query Data
<UP LINK-related commands>
[DPCCH]
Slot format selection UPDPCCILPLORM | () thru 5 UPDRPCCLEPIORM? | () thru 5
TFCI code word UrDroCiLTic] 000 thru 3FF[in hexadecimal] | UrRPCCILTICR (00 thru 3FF
FBI bit pattern UPDPCCILIBI 0 thru 3FFFFFFF UPDPCCIELBI O thru
[in hexadecimal] 3FFFFFFF

[in hexadeci-
mal]|

TPC slot length in
Repeat mode

UPDPCCHTPER

I thru 75

UPDPCCHTPCR?

1 thru 75

TPC Tnsert slot length
setting in Insert mode
{(TPC Insert start tim-
ing generation)

TrCL

=75 thru -1 or 1 thru 75

[Spreading setting]

Scrambling code set-
ting

UPSCODE

0 thru 16777215 [in decimal]

UPSCODE?

( thru
16777215
[in decimal]

[Gain Parameter setting]

DPCCH gain parame-
ter code relative to the
DPDCH

UPDPCCILGAING

0 thru 15

UPRPCCIEGAINC?

(O thru 15

DPDCH gain parame-
ter code relative to the
DPCCH

UPrDIDCILGAINC

0 thru 15

UPDPDCILEGAINC?

(O thru 15

DPCCH to DPDCH
power ratio

UrDPCCILGAIND

Real number DB

UPDPCCILEGAINE?

See Table 5-11

DFDCH to DPCCH
power ratio

UPDPDCILGAIND

Real number DB

UPDPDCILEGAINP?

See Table 5-11
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5.4 List of GPIB Commands

. Command . Query
Funeton Header Parameter Command Query Data
<DOWN LINK-related commands:>
[DPCH]
Channel configuration DNDPCILCCONI | SPR/SPY/SP10/SP11/SP12/ DNDPCILCCONE? | SPR/SPY/
sefting SP13/5P14/SP15/ SP10/SP11/
ST11/ST13/5T14/8T15 SP12/5P13/
SP14/SP15/
ST11/8T13/
5114/8115
[DPDCH]
DPDCH data pattern DNDPDCIEDATA | PNO/PNIS/ALLAOVALLL/ DNDFDCILDATAY | PNO/PN 15/
setting PN9ERR ALLO/ALLL/
PNY9ERR
DTCH data setting DNITCLEDATA PNO9/PN15/ALLO/ALLL/ DNDTCHDATA? | PNO/PN15/
PN9ERR ALLO/ALLL/
PN9ERR
DTCH FEC ON/OFF DNDTCIEVEC ON/OFF DNDTCLLLLC? ON/OFF
setting
DTCH CRC ON/OFF DNDTCH:CRC NORMAL/INVERSE/ADDERR | DNDTCH:CRC? NORMALY/
sefting INVERSE/
ADDERR
DCCH data setting PINDCCIEDATA PN9/PN15/ALLO/ALLL/ DNDCCIEDATAT | PN9/PN15/
PNY9ERR ALLO/ALLY/
PN9ERR
DCCH FEC ON/OFF DNDCCHFEC ON/OFF DNDCCH:FRC? ON/OFF
setting
DCCH CRC ON/OFF DNDCCH:CRC NORMAL/INVERSE/ADDERR | DNDCCHCRC? NORMAL/
setting INVERSE/
ADDERR
IDPCCH|
TFCT code word DNDPCCIETIC] (00 thru 3FF[in hexadecimal]) DNDPCCILTICT? | (00 thru
3FF[in hexa-
decimal]
TPC slot length in PNDPCCLETPCR 1 thru 75 DNDPCCIETPCR? | 1 thru 75

Repeat mode
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5.4 List of GPIB Commands

. Command ) Query
Function Header Parameter Command Query Data
TPC Insert slot length set- | 12€ =75 thru -1 or 1 thru 75 ---
ting in Insert mode (TPC
Insert start timing genera-
tion)
[Spreading setting]
DPCH Channelization BNDPCILCCODE | 2 thru 127 [in decimal] DNDPCIECCONE? | 2 thru 127
code setting [in decimal]
Scrambling code setting DNSCODL: 0 thru 8191 [in decimal] DNSCODE? 0 thru 8191
[in decimal]
[Channel power ratio setting]
CPICH power setting DNCPICILGAINE | Real number DB DNCPICILGAINE? | See Table 5-11
DNPCCPCH:GAIND Real number DB DNPCCPCHGAIND? See Table 5_1 l

P-CCPCH power setting

DPCH power setting

DNDPCILGAIND

Real number DB

DNDPCLLEGAINE?

See Table 5-11

Table 5-5 Commands Related to the External 1/Q

. Command
Function Header Parameter Query Command Query Data
T signal input gain LBAl Integer LBAI? Integer
adjustment
Q signal input gain LBAQ Integer LBAQ? Integer
adjustment
1/Q signal input phase PHA Integer PHA? Integer
adjustment
I signal cutput gain LOAL Integer LOAI? Integer
adjustment
Q signal output gain LOAQ Integer LOAQ? Integer
adjustment
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5.4 List of GPIB Commands

Table 5-6 Commands Related to the BER Counter

. Command . Query
Function Header Parameter Command Query Data
Measurement start/Mea- BER --- BER? See Table 5-11
surement result output
Measurement stop STOP --- --- -—-
Measurement data specifi- | BMDAT PN9/PN13 BMDAT? PN9/PN15
cation
Measurement bit length BLEN Integer BLEN? Integer
specification
Input clock polarity BCLK POS/NEG BCLK? POS/NEG
Input data polarity BDAT POS/NEG BDAT? POS/NEG
Table 5-7 Commands Related to the Self-Test/Calibration
. Command ) Query
Function Heuder Parameter Command Query Data
Modulator calibration CMOD --- --- ---
execution
Modulator calibration CMC ON/OFF CcMC? ON/OFF
correction ON/OFF
Self-Test execution/Result | --- --- *TST? Integer

output
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5.4 List of GPIB Commands

Table 5-8 Comumands Related to the Clock/Timing Signal

Command

Query

ting

Function Header Parameter Cormand Query Data
SYNTHE REF IN set- RSYN Co IMHz Exter- RSYN? CO/CL/IC2/C3/
ting nal INTERNAL

Cl 2MH?z Exter-
nal
C2 SMHz Exter-
nal
C3 10MHz Exter-
nal
C4 15MHz Exter-
nal
INTERNAL Internal refer-
ence source
10 MHz reference SRAD Integer SRAD? Integer
source adjustment
MOD TIME BASE IN | MCDTB MO 3.84MHz MODTB? MO/M1/M2/
setting External INTERNAL
M1 7.68MHz
External
M2 15.36MHz
External
INTERNAL Internal
reference
source
Timing synchronization | ETRG - - -—-
command
Polarity of EXT TRIG ETRGPOL POS/NEG ETRGPOL? POS/NEG
signal
EXT TRIG offset set- ETRGOFFSET | Integer ETRGOFFSET | Integer
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5.4 List of GPIB Commands

) Command _ ) Query
Function Header Parameter Command Query Data
CLOCK OUT 1 con- REAROUTI1 | OFF REAROUTI? | OFF/CHIP/
nector specification - RADIO/
CHIP Chip Clock SLOT/TPCR
RADIO Radio Frame TPCL
SLOT Slot Tiimming
TPCR TPC
Sequence
Timming
TPCI TPC Insert
Timming
CLOCK OUT 2 con- REAROUT2 | OFF REARQUT2? | OFF/CHIP/
nector specification ) RADIO/
RADIO Radio Frame /TPCl
SLOT Slot Tiimming
TPCR TPC
Sequence
Timming
TPCI TPC Insert
Timming
Table 5-9 Commands related to saving/recalling set conditions
. Command ) Query
Function Header Parameter Command Query Data
Set condition saving SAVC Integer
Set condition recalling RECC Integer
Table 5-10 System Revision Format
_ M| Product Serial M System M System M System
Product Name S Number S Code S Revisionl S Revision2
R3562 . | 9-digit integer 3GPP3.3.0 , | AOD /] A0D

(NOTE) MS:Message Separator
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5.4 List of GPIB Commands

Table 5-11 Output Format for Numerical Data

Ttem Output Format Unit
Qutput frequency-related Direct input D.DDDDDDDDDeD Hz
darta
Channel Channel spacing setting
number input
Start frequency
Output level-related data Qutput level setting D.DDDeD (NOTE}
— ) D.DDDe-D
Qutput level upper limit setting D.DDDeD
Output level offset value setting -D.DDDe-D dB
Modulation-related data UP LINK Power ratio of the
DPCCH to DPDCH
Power ratio of the
DPDCH to DPCCH
DOWN LINK | CPICH power setting
P-CCPCH power setting
DPCH power setting
BER counter-specitic data Measurement result D.DDDDDDDe-D -

{(NOTE) The unit can be specified using "Query data unit specification” command.
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6.1 Instruments Used and Specifications

6 PERFORMANCE VERIFICATION
This chapter describes instruments and procedures used to verify that the R3562 performance complies with
the specifications.
NOTE:  Before executing performance verificafion, carry out the warm-ups and calibrations for fhe R3562 and
other instruments used for measurement.
6.1 Instruments Used and Specifications
A list of instruments used is shown below.
NOTE:  Use instruments that conform fo the specified standards.
Table 6-1 List of Instruments Used
No. Instrument Name Required Specification Recommended
Instrument
1 Frequency Reference Source | Frequency: 10 MHz R3031
Stability: 5x107'"day ADVANTEST
Output level: 0.5 Vrms at 50
2 Spectrum Analyzer Frequency range: 100 Hz to § GHz R3267 + 01 + 62
Noise side band: -110 dB¢/Hz (offset: 10 kHz) ADVANTEST
Mean noise level: -125 dBny/Hz
W-CDMA modulation analysis function
3 Power Meter Frequency range: 800 MHz to 6600 MHz NRVS + NRV-Z51
Level range: -20 dBm to +10 dBm Rode&Schwarz
4 Attenuator Attenuation: 0 to 125 dB RSG
Resolution: 1 dB Rode&Schwarz
3 Preamplifier Frequency band: 800 MHz to 2300 MHz
Gain: > 15 dB
Noise figure: =5 dB
6 Arbitrary Wave Generator Clock frequency: 250 MHz AWG2021
Output voltage: 50 mV to 5 Vp-p Tektronix
7 PN Signal Generator Data pattern: PNS/PN15
Data rate: 5 Mbps
Level: TTL
8 Function Generator Frequency range: 100 kHz to 20 MHz HP3325B
Level: TTL Hewlett Packard
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0.1 Instruments Used and Specifications

No. Instrument Name Required Specification Recommended
Instrument
9 QOscilloscope Frequency band: 500 MHz TDS-754C
Sampling rate: 2 GHz Tektronix
6-2
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6.2 Performance Verification

6.2 Performance Verification

6.2.1

Output Frequency
Verify the range and resolution of the output frequency in syn¢ with the internal reference source.
(13  Specifications

Range: 800 MHz to 2300 MHz

Resolution: 100 Hz

Accuracy: Depends on the accuracy of the reference source.
(2y Setup
10MHz REF OUT ¥ 10MHz REF IN

R3562 EXT TRIG R3267

@)
MOD TIME BASE IN

O

DATAIN  GLOCKIN AFOUT RF iN

O O O

Figure 6-1 Setup (Output Frequency)
(3)  Procedure
1. Setthe R3562 as follows.
Frequency: 800 MHz
Output level: 0dBm
Modulation:  OFF

2. Match the center frequency of the R3267 with the frequency of the R3562, then
verify that the frequency is within 1 count using the frequency counter function.

3. Repeat the above measurement by changing the R3562 frequency up to 2300
MHz as shown in the performance check sheet,
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6.2.2 Output Level

6.2.2 Output Level

Verify the output level-frequency characteristics at the RF OUT connector and the levels in each modula-
tion mode with the power meter. Verify levels that are outside of the power meter measurement range us-
ing the reference attenuator and spectrum analyzer.

(13  Specifications

Range: -125 dBm to 0 dBm

Accuracy: At25°C + 10°C
[Frequency <1000 MHz]
<*1.5dB (-120 dBm to 0 dBm)
<+2.5dB (-125 dBm to -120.1 dBm)
[Frequency > 1000 MHz]
<+ 1.5dB(-110 dBm to 0 dBm)
<+2.5dB{-125 dBmto-110.1 dBm)

(2) Measurement within the power meter range

(ay Setup
EXT TRIG
R3562 'e) Power Meter
MOD TIME BASE IN
O
DATAIN  GLOCKIN RE OUT

00 o]

Power Sensor

Figure 6-2 Setup (Measurement within the power meter range)
(b} Procedure

1. Set the R3562 as follows.

Frequency: 800 MHz
Output level: 0dBm
Modulation:  OFF

2. Verify the output levels using the power meter by changing the frequency from
800 MHz to 2300 MHz.

3. Repeat the same measurement after the modulation has been turned on.
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6.2.2 Output Level
(3) Measurement outside of the power meter range
(a) Setup
10MHz REF OUT v 10MHz REF IN

R3562 EXT TRIG R3267

@)
MCD TIME BASE IN

C

DATAIN  GLOCKIN RFOUT RF IN

o O O O

Attenuator

O

Figure 6-3 Setup (Measurement outside of the power meter range)

(b} Procedure

Set the R3562 modulation to OFF.

Set the R3562 output level to the reference level within the power meter range
(for example -10 dBm) and connect an external attenuator that is set to 16 dB,
then measure the output waveform level using the R3267.

Set the external attenuator to 0 dB and decrease the R3562 output level by the
amount of this attenuation, then measure the output waveform level at the R3267.

Calculate the R3562 output level accuracy using the difference of levels mea-
sured in Steps 2 and 3, and the reference level measured by the power meter.

Verify the R3562 output levels using the procedure outlined in Steps 2 to 4 by
changing the output level from the set level to the level 125 dBm down from the
set level, according to the performance check sheet.

NOTE: Add the preamplifier fo the input connector of the R3267 when measuring
low levels. In addition, stabilize the measured values using the averaging
function.
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6.2.3 Signal Purity

6.2.3

Signal Purity

Measure harmonic waves, non-harmonic waves, SSB phase noises, and ACP (adjacent channel leakage
power) of the output signal at the RF OUT connector using the spectrum analyzer.

(1)  Specifications

Harmonic wave: <-30 dB¢
Non-harmonic wave: <-00 dBc (offset > 10 kHz)
S8B phase noise: <-107 dBe/Hz (offset: 50 kHz at 1000 MHz)
ACP: <-45 dBc (offset: 5 MHz)
<-55 dBc (offset: 10 MHz)
(2)  Setup
10MHz REF OUT Y 10MHz REF IN
R3562 EXT TRIG R3267
O
MOD TIME BASE IN
O
DATAMN GLOCKIN RFOUT RF IN
O O @) @)

Figure 6-4 Setup (Single Purity)
(3)  Procedure
Measurement of harmonic waves
1. Setthe R3562 as follows.

Frequency: 800 MHz
Cutput level: 0 dBm
Modulation:  OFF

2. Maitch the center frequency of the R3267 spectrum analyzer with the output fre-
quency of the R3562. then measure the level of the fundamental wave.

Frequency span (for example: 500 kHz)

3. Set the center frequency of the R3562 to a value two times the R3267 output fre-
quency, then measure the level of the secondary harmonic wave. Verify that the
difference between the secondary harmonic wave level and the fundamental
wave level is within the specified value.

4. Repeat the measurements using the same procedure outlined in Steps 2 and 3 by
changing the R3562 output frequency to up to 2300 MHz according to the per-
formance check sheet.
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6.2.3 Signal Purity

Measurement of non-harmonic waves

Set the R3562 as follows.

Frequency: 800 MHz
Cutput level: 0 dBm
Modulation:  OFF

Match the center frequency of the R3267 spectrum analyzer with the output fre-
querncy of the R3362, then verify the difference between the fundamental wave
levels and non-harmonic wave levels by switching the frequency span (for exam-
ple from30 kHz to 500 kHz, and then to 50 MHz).

Repeat the measurement in the same way, by changing the R3562 output fre-
quency to up to 2300 MHz according to the performance check sheet.

Measuring the SSB phase noise

1.

Set up the R3562 as follows.

Frequency: 1000 MHz
Output level: 0dBm
Modulation:  OFF

Adjust the center frequency of the R3267 to the output frequency of the R3562,
and measure the single side band noise at 50 kHz offset in dBc/Hz mode (on the

R3267).

Frequency span (Example; 200 kHz)

Measuring the adjacent channel leakage power

1.

Set up the R3562 as follows.

Frequency: 800 MHz
Cutput level: 0 dBm
Modulation: ON

Adjust the center frequency of the R3267 to the output frequency of the R3562,
and measure the adjacent channel leakage power in ACP mode on the R3267.

Frequency span: 25 MHz

RBW: 30 kHz

VBW: 30 kHz

-CS/BS Setup

Channel Space: 5 MHz and 10 MHz
Band Width: 3.84 MHz
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6.2.4 Modulation

3. Repeat Steps 1 to 2 according to the performance check sheet until the frequency
on the R3267 reaches 2300 MHz,

6.2.4 Modulation

Verify the modulation accuracy and channel multiplexing function of the output signal at the RF OUT con-
nector using the 3GPP measurement option of the R3267 spectrum analyzer.

(13  Specification

Modulation accuracy: Vector error < 6% rms

(2y  Setup
CLOCK OUT 1 10MHz REF QUT 10MHz REF IN | EXT TRIG
R3562 EXT TRIG R3267
O
MOD TIME BASE IN
O
DATAIN  CLOCKIN AF OUT REIN
o 0O O O
Figure 6-5 Setup (Modulation)
(3)  Procedure
Measurement of modulation accuracy
1. Setthe R3562 as follows.
Frequency: 800 MHz
QOutput level: 0 dBm
Modulation: ON
Link: Down Link
Channel configuration:  Information Bit Rate=12.2 kbps
Scrambling Code: 0
CLOCK OUT 1: Radio Frame

2. Perform a modulator calibration for the R3267.

3. Verify the modulation accuracy with the R3267 set to TRANSIENT miode.

« STD Setup
type: 3GPP
Meas Mode: SLOT
Link : DOWN LINK
Offset Level ; (1.0 dB
Input : RF
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6.2.5

* Parameter Setup

6.2.5 I/Q Input and Output

Scrambling code Define:Define

Scrambling Code No :
Trigger Mode :

EXT Trigger Slope :
EXT Trigger Delay :
Search Mode :
Primary CPICH SF :
Primary CPICH No. :
Active CH. Detection :
Analysis Rate:

Meas Unit :

Meas Start Position :
Threshold :

Phase Inverse :
Frequency Error :
Transmit Timing :

0

EXT

+

0.000 chip
SCH

256

0

AUTO
ACTIVE
640 (2560 chip)
(0 chip)
-5dB
Normal
Normal
OFF

4. Repeat the measurement in the same way by changing the R3562 output fre-
quency up to 2300 MHz according to the performance check sheet.

I/Q Input and Output

Set the direction of the R3562 1/Q) to the INPUT maode, then verify the frequency characteristics when 1/Q
signals within the specified range are input from the external source.
In addition, verify the I/Q signal output levels when the I/Q direction is set to OUTPUT mode.

(13 Specifications
Input frequency:

Tnput level:
Internal 1Q} output level: 1 Vp-p at 530 €2

1 kHz to 2.5 MHz, Frequency charactenistic < 2 dBp-p
V(12 + Q% = 0.5 Vrms at 50 £, Maximum input: 3 Vp-p
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6.2.5 I/Q Input and Output

(2y  Checking the 1/Q input
(a) Setup

10MHz REF OUT 10MHz REF IN

R3562 EXT CBF!IG R3267

I MOD TIME BASE N

» O

DATAIN  CLOCKIN RFOUT RFIN

o 0 O ®

AWG

CQ
I

Figure 6-6 Setup (IQ Input)
(b) Procedure
1. Setthe R3562 as follows,
Frequency: 1000 MHz
Cutput level: 0 dBm
Modulation: ON
I/Q direction: INPUT

2. Input the I/Q signals within the specified range to the R3562 using the arbitrary
wave generator.

3. Verily the frequency characteristics in the modulation band by monitoring the
output signal at the RF OUT connector on the R3562 using the R3267.
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6.2.5 I/Q Input and Output

(3)  Checking the 1/Q output

(a) Setup

Qacilloscope
R3562 EXT TRIG
@
MOD TIME BASE IN I
O Q
DATAIN  CLOCKIN AF ouT
O 3 O O C

(b} Procedure

Figure 6-7 Setup (1Q Output)

Set the R3562 as follows.

Frequency: 1000 MHz
Output level: 0dBm
Modulation:  ON

1/Q direction: OUTPUT

Verify the T/Q output wavetorm by monitoring the output signal using the oscil-
loscope.

Verify that the level of the output waveform is more than 1 Vp-p (50 Q) by
changing the I/Q) output gain.
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6.2.6 BER Counter

6.2.6

BER Counter

Verify the measurement function of the bit error rate by inputting the PN9 or PN15 pattern signal with a
TTL level to the CLOCK or DATA connector on the front panel.

(1)  Specifications

Measurement rate: 1 kbps to 5 Mbps

Measurement pattern: PN9. PN15

Measurement bit length: 1000 to 10000000

CLOCK/DATA polarity:  Polarity can be switched between POS and NEG

Input signal: CLOCK, DATA (TTL level)
(2)  Setup

R3562 EXT TRIG

O PN Pattern Gen.
MOD TIME BASE IN

O

DATAIN CLOCKIN RFOUT O O

Q O

Figure 6-8 Setup (BER Counter)
(3)  Procedure

1. Setthe R3562 as follows.

Measurement pattern: PN9
Measurement bit length: 10000
CLOCK polarity: NEG
DATA polarity: POS

2. Verify the error-free (0%) result by measuring the bit error rate using a bit error
rate measurement command.,

3. Verify the bit error rate in the same way by switching the measurement pattern.
measurement bit length, and CLOCK/DATA polarity of R3562 according to the
performance check sheet.
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6.2.7 Clock/Timing Signal
Verify the following:

6.2.7 Clock/Timing Signal

*  Synchronization of a modulation signal with the input signal at the EXT TRIG or MOD TIME BASE
connector on the front panel.
«  Quitput of clocks and timing signals used for modulation at CLOCK GUT 1 and 2 connectors on the

rear panel

*  Qutput level of the 10 MHz reference source
*  Frequency synchronization with the external reference source.

(1y  Checking the synchronization with the external trigger

(a) Specifications

External trigger

Offset adjustable width:

Input level:
Modulation time base
Input frequency:

20 to 200 chips
TTL

384 MHzxn(n=1,2,ord)

Input level: TTL
(by Setup
EXT REF
AWG R R ERERCRE
Function Gen. \.f
QO o
[
.......................................... 10MFiz REF
10MHz REF OUT EXTTRIG
R35662 EXTTRIG R3267
O--
MOD TIME BASE IN
C-
DATAIN  CLOCKIN RF CUT AF N
o O O O

Figure 6-9 Setup (Synchronization with the Exteral Trigger)

(¢) Procedure

1. Set the R3562 as follows.

Frequency:

QOutput level:
Modulation:
Link setting:
Channel configuration:  Information Bit Rate=12.2 kbps

800 MHz
0 dBm
ON

Up Link
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6.2.7 Clock/Timing Signal

6-14

Scrambling Code : 00001 [HEX]
ETRIG: 20
MODTB: 3.84 MHz

Input a TTL level signal of 3.84 MHz from the function generator to the R3562
MOD TIME BASE IN connector.

Measure the modulation accuracy with the R3267 set to TRANSIENT mode to
verify that MOD TIME BASE is correctly synchronized with the external signal.
When the modulation accuracy is within the specified value, MOD TIME BASE
is correctly synchronized with the external signal.

+ STD Setup

type : 3GPP
Meas Mode : SLOT
Link : UP LINK
Offset Level : (3.0 dB
Input : RF

* Parameter Setup
Scrambling Code No : 0
Trigger Mode ; EXT
EXT Trigger Slope :  +
EXT Trigger Delay : 1045 chip
DPCCH SF: 256
DPCCH No. : 0
Analysis Rate : 60} ksps
Meas Unit : 40 (2560 chip)
Meas Start Position: 0 (0 chip)
Threshold : -5dB
Phase Tnverse : Normal
Frequency Error: Normal

Verify the modulation accuracy in the same way by switching the R3562
MODTB selection and the function generator frequency from 3.84 MHz to 7.68
MHzy and then to 15.36 MHz.

Change ETRIG OFFSET within a range of 20 to 200, then verify the changes in
T (Time Alignment Error) on the same R3267 measurerment screen as is used in
Step 4.

NOTE: When setting ETRIG OFFSET on the R3562 to 100 chips or greater, make
a measurement with EXT Trigger Delay set to (1025+n) chips, and add n
chips to the displayed value io obtain a measurement value.

n: R3562 ETRIG OFFSET Value




R3562 Receiver Test Source Operation Manual

6.2.7 Clock/Timing Signal

(2)  Checking the CLOCK OUT signals 1 and 2
(a) Specifications

Output signals:  Chip clock, Symbol clock, Frame timing, Slot timing, TPC repeated timing,
TPC inserted timing

Output level: TTL
(b) Setup

Oscilloscope
R3562 EXT TRIG
O
CLOCKOUT 1
MCD TIME BASE iN
C CLOCK OUT 2
DATAIN CLOCKIN RFOUT O O O
o O O

Figure 6-10 Setup (CLOCK OUT 1,2)
(¢) Procedure

1. Monitor the output signals from the CLOCK OUT | connector on the rear panel
with the oscilloscope to verify that the output signals are at TTL levels.

2. Verify the output signals from the CLOCK OUT 2 terminal using the same pro-
cedure as outlined in Step 1.
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6.2.7 Clock/Timing Signal

(3)  Checking the internal reference source output

(a) Specifications

Frequency: 10 MHz
Output level: >0 dBm at 50 €
Warm-up: 2 minutes, 3 x 1077 (25°C)
Stability: 3x 10'8/day, 5x 10'7."year {based on 24-hour operation}
(b) Setup
Freq. STD
R3031
10MHz REF OUT 10MHz REF IN
R3562 EXT TRI R3267
O
WMOD TIME BASE IN
O
DATAIN  CLOCKIN RF OUT RF IN
o O @) Q

Figure 6-11 Setup (Internal Reference Source Qutput)
(cy Procedure

1. After turning the R3562 power supply on, preset the R3562 once and then allow
it to warm up by waiting the specified period of time.

2. Verify the frequency and level of the signal at the 10 MHz OUT connector on the
rear panel using the R3267 frequency counter and marker functions.
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6.2.7 Clock/Timing Signal

(4  Checking the synchronization with the external reference source
(a) Specifications

Input frequency: 1 MHz, 2 MHz, 5 MHz, 10 MHz or 15 MHz
Inpurt level: >0 dBm at 50 Q2

(b} Setup

EXT REF

Function Gen. L i

Q

10MHz REF OUT
SYNTHE REF IN l
R3562 EXT TRIG R3267
O
MOD TIME BASE IN
O
DATAIN  GLOCKIN RE OUT REIN
o O O O

Figure 6-12 Setup (Synchohization with the External Reference Source)

(cy Procedure

1. Setthe R3562 as follows,

Frequency: 1000 MHz
Output level: {}dBm
Modulation: OFF

SYNTHE REF IN setting: 1 MHz

2. TInputasignal of | MHz and 0 dBm from an external source to the SYNTHE REF
IN connector on the R3562 rear panel.

3. Verify that the RF OUT frequency of the R3562 is synchronized with the external
reference source using the R3267 frequency counter function.

4. Verify the RF OUT frequency synchronization in the same way by changing the
setting of the R3562 SYNTHE REF IN and the external reference frequency
from 1 MHz to 2 MHz. 5 MHz, 10 MHz, and 15 MHz.
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6.2.8 Local Output

6.2.8 Local Output

Verify the level of the R3562 local output signal with the power meter.
(the frequency does not need to be checked, because it has already been verified by the procedure outlined

in Section 6.2.1, "Output Frequency.")

(13  Specifications

Frequency: 5.0314 GHz to 6.5314 GHz
Level: >0 dBm

(2y  Setup

LOCAL OUT [——’:’—

Power Sensor

Power Meter

Q

R3562 EXT TAIG
O
MOD TIME BASE IN
@)
DATAIN  CLOCKIN RFOUT
0O O O

Figure 6-13 Set up (Local Output)

(3) Procedure

1. Setthe R3562 as follows. Connect the power meter to the LOCAL OUT connec-
tor on the rear panel to verify the output level.

Frequency: 800 MHz
Qutput level:  0dBm

2. Verify the output level in the same way by changing the R3562 frequency

according to the performance check sheet.

3. Check the output level as in Step 2 changing the frequency according to the per-

formance check sheet.



R3562 Receiver Test Source Operation Manual

6.3 Performance Check Sheet

6.3 Performance Check Sheet

. Spec Measured Spec . .
Item Setting (Min.) Value (Max.) Unit Decision
6.2.1 800 MHz to 2300 MHz checked
Qutput Fre- {in 10 MHz steps)
quency 811.1111MHz , 899.9999MHz
6.2.2 Modulation OFF ( dBm -1.5 +1.5 dBm
Qutput Level | 800 MHz to 2300 MHz
(in 50 MHz steps)
Modulation ON 0 dBm -1.5 +1.5 dBm
800 MHz to 2300 MHz
(in 50 MHz steps)
Modula- -16dBm -17.5 -14.5 dBm
tion OFF
-32dBm -335 -30.5 dBm
-64dBm -65.5 -62.5 dBm
-70dBm 715 -68.5 dBm
-80dBm -81.5 -78.5 dBm
-90dBm -91.5 -88.5 dBm
-100dBm -101.5 -08.5 dBm
-110dBm -111.5 -108.5 dBm
-125dBm -127.5 -122.5 dBm
6.2.3 Harmonic waves -30 dBc¢
Signal Purity | 800 MHz to 2300 MHz
{in 50 MHz steps)
Non-har- S00MHz -30 dBc
monic
waves 1500MHz -30 dBc
2300MHz -30 dBc¢
811.11T11MHz -30 dBc¢
§99.9999MHz -30 dBc
SSB phase 1000MHz -107 | dBc¢fHz
noise
ACP 800MHz -30 dBc¢
1500MHz -30 dBc
2300MHz -30 dBc¢
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6.3 Performance Check Sheet

. Spec Measured Spec . .
Ttem Setting (Min.) Value (Max.) Unit Decision
6.24 Modula- 800MHz 6 erms
Modulation tion accu-
racy 1500MHz 6 Germs
2300MHz 6 Grms
6.2.5 1/Q direc- INPUT 2 dBp-p
I/Q Inputand | tion
Output OUTPUT | checked
6.2.6 Pattern PNO 0 %
BER Counter
PN15 0 %
Bit length 1000 0 G
10000000 0 %
Clock POSI 0 %
NEGA 0 %
Data POSI 0 G
NEGA 0 e
0.2.7 MOD 3.84MHz | checked
Output Fre- TIME )
quency BASE 7.68MHz Checked
15.36MHz | checked
Trigger 20 to 200 chip | checked
offset
CLOCK 1 and 2 signals switch- checked
ing (TTL outpur)
10 MHz SYNTHE REF 0 dBm
output INTERNAL
SYNTHE IMHz | checked
REF
2MHz | checked
SMHz | checked
10MHz | checked
15MHz | checked
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6.3 Performance Check Sheet

. Spec Measured Spec . .
Ttem Setting (Min.) Value (Max.) Unit Decision
6.2.8 RF OUT 800(5031.4) MHz 0 dBm
Local Output | (LOCAL)
1500(5731.4) MHz 0 dBm
2300(6531.4) MHz 0 dBm
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7. R3562 SPECIFICATIONS

R3562 SPECIFICATIONS
Characteristics Specification
Output Fre- Range 800 MHz to 2300 MHz
quency .
Resolution 100 Hz
Accuracy Depends on the reference source accuracy

Cutput Level Range

-125 dBm to +0 dBm

Resolution 0.1dB

Accuracy Frequency:< 1000 MHz

(25 +10°C) <+1.5 dB(-120.0 dBm to {} dBm)
<12.5 dB(-125.0 dBm to -120.1 dBm)
Frequency: >1000 MHz
<+1.5dB(-110.0 dBm to (¢ dBm}
<+2.5dB(-125.0 dBm to -110.1 dBm)

Output impedance 50 Q

Maximum reverse input 2w

Signal Purity | Harmonic waves <-30dBc¢

Non-harmonic waves

< -60 dBc (offset > 10 kHz)

ACP

< -45 dBc (offset: 5 MHz)
< -55 dBc (offset: 10 MHz)

SSB phase noise

< -107 dBc¢/Hz (offset; 50 kHz, @ 1000 MHz)

Modulation Modulation mode QPSK (DLYHPSK (UL)
(Modulation -
basis) Applicable system 3GPP (FDD)

Chip rate 3.84 Mcps

Base band filter

Root Nyquist (a=(.22)

Data source

PNG, PN15, ALLGO, ALL1

Modulation accuracy

Vector error < 6 %rms
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7. R3562 SPECIFICATIONS

Characteristics

Specification

(Up Link) OQutput channel

DPCCH
DPDCH x 1channel

Channel bit rate

30/60/120/240/480/960 kbps (DPDCH)

Information bit rate

12.2/64/144/384 kbps (DTCH)

Long scrambling code

0to 16777215

Channelization code

SF/4 (DPDCH)

Channel power ratio

Gain factor Be, Bd = 0to 13

TECI bit

0 to 3FF |Hexadecimal number]

FBT hit

0 to 3FFFFFFF [Hexadecimal number]

TPC information

Maximum slot length:75, Up/Down or Repeat

(Down Link) Output channel

Primary CPICH

Primary SCH. Secondary SCH
P_CCPCH

DPCH x lchannel

Channel bit rate

60/120/240/480/960 kbps (DPCH)

Information bit rate

Information bit rate12.2/64/144/384 kbps (DTCH}

Primary scrambling code

0to 8191

Channelization code

2 to 127 (DPCH)

Channel power ratio

-20 to 0 dB/0.1 dB step

TECI bit

0 to 3FF |Hexadecimal number]

TPC information

Maximum slot length: 75, Up/Down or Repeat

Channel timing

T ppen= 0 chip

1I/Q Input and | Input frequency

1 kHz to 2.5 MHz, Frequency characteristic< 2 dBp-p

Output
Input level

V12 + Q2 = 0.5 Vrms at 50 Q, Maximum input 3 Vp-p

Internal 1Q output level

1 Vp-p at 50 €2

BER Counter Measurement rate

1 kbps to 5 Mbps

Measurement pattern

PNG, PN15

Measurement bit length

1000 to 10000000

Clock/Data polarity

POSI/NEGA

Input signal

CLOCK, DATA (TTL level)

[
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7. R3562 SPECIFICATIONS

Characteristics

Specification

Clock/Timing
Signal

Internal frequency refer-
ence

Stability: 3 x 10'8/day, 5 10'7/yezu'
(based on 24-hour operation)
Frequency : 10 MHz

Qutput level: > 0 dBm, 50 Q

Warm-up 2 minutes 3 x 1077(25°C)

External frequency refer-
ence

(SYNTHE REF IN)

Input frequency: 1 MHz/2 MHz/5 MH2/10 MHz/15 MHz
Input level: > 0 dBm, 50 £

Modulation time base
(MOD TIME BASE IN)

Input frequency: 3.84 MHzx n {n=1,24)
Input level: TTL

External trigger
{EXT TRIG IN)

Input level: TTL
Offset adjustable width: 20 to 200 chips

Clock/Timing output

(CLOCK OUT 1}
(CLOCK OUT 2)

Chip clock/radio frame timing/slot timing/TPC repeat
timing/TPC insert timing

(TTL leveD)

Local Output | Frequency 5.0314 GHz t0 6.5314 GHz
Level > 0dBm
External Inter- | GPIB 1IEEE-488
face - ..
Serial /O R3267/73 special interface
General Temperature Operating temperature: 0 °C to +30 °C
Specifications
Storage temperature: -20 °C to +60 °C
Humidity: Relative humidity of 85% or lower
(without condensation)
AC power supply input 100 VAC system/ 200 VAC system (automatic switching)

When operating100 VAC system: 100 V to 120V, 50 Hz/
60 Hz

When operating 200 VAC system: 220 V to 240 V, 50 Hz/
60 Hz

Power consumption

300 VA or less

Frequency

50 Hz / 60 Hz

Mass

16 kg or less

External dimensions

Approximately 178 (H) x 355 {W}x 420 (D) mm
(Excluding protruding portions such as rear feet or connec-
tors)
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





