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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
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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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R3965/66 3-Port Test Set Operation Manual

¢ This manual describes the following test sets and test adapters:
3-port test set: The R3965A and R39658
3-port test adapter: The R3966A and R3266B

» The R3965A and R3965B can be connected to the R3765AH and R3767AH network analyzers.
» The R3966A and R3866B can be connected to the R3765CH and R3767CH network analyzers.
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1.1 Products Overview

1 OUTLINE

1.1  Products Overview

The R3965A and R3965B are three-port test sets which can be connected to the R3765AH and
R3767AH network analyzers and used to measure transmission characteristics and reflection char-
acteristics for three-port devices.

The test sets allow you to measure S parameters in three directions without changing the device
connections .

The R3966A and R3966B are three-port test adapters which can be connected to the R3765CH
and R3767CH network analyzers and used to measure transmission characteristics and reflection
characteristics for three-port devices.

The test adapters can measure S parameters in three directions without the device connections
being changed.

In this manual, the above test sets and test adapters are sometimes referred to as "the instrument”.

1.2 R3965A/B and R3966A/B Precautions

(1) Turn the network analyzer power ON only after connecting the rear control cable between
the instrument and the network analyzer.

(2)  When turning the network analyzer on, make sure that the instrument is connected to the
network analyzer. If not, the instrument can net be controlled from the network analyzer.

(3) If the instrument is connected to the network analyzer after its’ power has been turned on,
the network analyzer cannot control the instrument.

Dec 30/97 1-1
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1.3 Attachments

1.3

1-2

Attachiments
When the instrument is delivered, make sure to check the following:
(I Visually check to make sure there is no darnage to the instrument.

2y Make sure that the standard attachments listed in Table 1-1 and Table 1-2 are present.

If any of attachment is damaged or missing, contact an ADVANTEST customer engineering center
or the nearest sales office.
Addresses and phone numbers are listed on the last page of this manual.

Note: Please refer to attachments by their stock number when ordering.

Table 1-1 Standard Attachments for R3965A/B

Part name Stock number Quantity
N-N cable AD1247 3
Control cable used for A type A01241 1
Control cable used for B type AD1281 1
N-SMA adapter used for B type JCF-AAOO1PX16-5 6

Table 1-2 Standard Attachments for R3966A/B

Part name Stock number Quantity
N-N cable A01247 2
Control cable used for A type AD1241 1
Control cable used for B type AD1281 1
N-SMA adapter used for B type JCF-AAQD1PX16-5 5
Dec 30/97
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1.4 Accessories

1.4 Accessories

Table 1-3 Accessories

Part name Type name Remarks
N type 50Q CAL kit Model 9617A3 DC to 18GHz female & male
3.56mm CAL kit Model 9617F3 DC to 18GHz female & male
Conversion adapter 5002 HRM-5555 N {maie) to SMA (male)
Conversion adapter 50Q HRM-5543 N {male) to SMA (female)
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2.1 Front Panel Description

2

2.1

PANEL DESCRIPTION

Front Panel Description
(1) R3965A/B
TEAT POKT & q:a—oum.r.;aerru&—ul TREY FONT 2 _::"-—- '_'-PW.-P-_W_I.‘M_I‘.
® © 6 ® ©
L——- BN T W AT AT FOO

Figure 2-1 R3965A Front Panel

[=4

-
ADMANTESY R39658 3-PORT TEST SET
TEST PORT 2 +(E—A--o-b'rE5‘trA=_roJm1+O—-B—-!>n> TEST PORT 2

I
l—- A MAX +204Bm OV DG AVOID BTATE: KHECHARGE _—J

Figure 2-2 R3965B Front Panel
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2.1 Front Panel Description

(2) R3966A/B

ADABNTEET H3%884 3-PORT TEST ADAPTER

'(g: .
TEAT PORT 2 A—Oﬂ-'!_.?rr 14O—n TEST PORT 3

® ® ®
| e —) O |

Figure 2-3 R3966A Front Panel

JENBNTEST R3968B 3-PORT TEST ADAPTER

<

TEST PORT 2 (-g—- A—-O'.'TES"I'A:‘?,HT 1 4pOmmm B o==(pe  TEST PORT 3
o

L— AMNAX 4204 0¥ DG 40D STATIC DISCHARAE —J

U L

Figure 2-4 R3966B front Panel
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2.2 Rear Panel Description

2.2 Rear Panel Description

Figure 2-5 A Type Rear Panel

B PORT

GUTRPUT

A PORT

ANAX +ITdBm oV DC

STATIG TISCHARGE

P-BRT AN ONL, r—AEMPELTTEL,

- A EE WARNING
T

ADNANTRET
MADE I JAPAN
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Figure 2-6 R3965B Rear Panel
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2.2 Rear Panel Description

A MAX 421 4Bm £30V DG AVOID STATIC DISCHARGE —cossromss

! A W& WARNING

$—EATARN OB F—2RGGOTTED.
HO OPERATOR SERVICEARLE PARTS INSIDE.
AERVICING TO BE PROVIDED EY TRAINED
INDIVIDUALE

JEAENTESY
WADE IN JARAN

Figure 2-7 R3966B Rear Panel
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3.1 RF Cable Connection

3 CONNECTING THE R3965/66 TO A NETWORK ANALYZER

The R23965A and R3965B can be connected to the R3765AH or R3767AH.
The R3966A and R3966B can be connected to the R3765CH or R3767CH.

3.1 RF Cable Connection

(1)

Dec 30/97

R3965A/B
Connect the instrument to the network analyzer using the attached N-N cables as shown
below:
R3965A/B R3765AH/R3767AH Cabhle used
INPUT L ¢ SOURCE A01247
APORT o— e APORT A0C1247
BPORT # ¢« BPORT A01247
e S
R3765AH/R3767AH o oz
(FRONT) ok @Ea@
i = ISR paes
ﬂ o |Eemans
W=l sls}ola]clon
o | SDoaonm
| L Beeooes o= |
AT .0, .8 8 b
g -
TL e o+ bk )
R3965A (FRONT) ® @ lf]a) @ @ ||
7 [ — | — ] ]

Figure 3-1 R3965A Connection

R3965B (REAR)

R3765AH/R3767AH (FRONT)

L3 )| B M 6 E

|l [oTaEf

Figure 3-2 R3965B Cennection
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3.1 RF Cable Connection

{2) R3966A/B

Connect the instrument to the network analyzer using the attached N-N cables as shown
below: '

R3966A/B R3765CH/R3767CH Cable used

PORT1 & -+ TEST PORT{ AQ1247
PORTZ2 e e TEST PORT2 AQ1247

:ﬁu

ot
e
[ —

R3765CH/R3767CH
(FRONT)

Dlil:l'ﬂ![ll
o o
Hagal e
SEHE O
D E
GAE
FEREm

gigsaiach

1

I

[m}4
mj:
ml3
0j
0¥
[F
|

== ]
R3966A (REAR) [{ @E}, . @ ;@ g%____‘_m__.;é? E

Figure 3-3 R3966A Connection

R3966B (REAR) R3765CH/R3767CH (FRONT)

=

DEEEN
CEEEH
DEREEH
[ LGl (=]

k=l

]
"1

[

YOO
Ot
| ol

[y

o
HIE

1
i
Ttk
)]
[u]]
O

o 1

|

Figure 3-4 R3966B Connection
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3.2 Control Cable Connection

1)

Dec 30/97

R3965A/R3966A

3.2 Control Cable Connection

Connect the instrument to the network analyzer using the attached control cable (A01241)

as shown below:

R3965A/R3966A

R3765AH/CH, R3767AH/CH

TEST SET &

® TEST SET

R3765AH/CH,
| Raze7AHICH
(REAR)

R3965A/R3966A
(REAR)

Figure 3-5 A Type Connection
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3.2 Control Cable Connection

3-4*

(2)

R3965B/R3966B

Connect the instrument to the network analyzer using the attached cable (AC1281) as
shown below:

R3965B/R3966B R3765AH/CH, R3767AH/CH
TEST SET o ¢ TESTSET
® o O @ ° ?ngﬁg?/ﬂsgsss

R3765AH/CH,
R3767AH/CH
(REAR)

Figure 3-6 B Type Connection
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4.1 Measurement Overview

4 BASIC MEASUREMENTS

4.1 Measurement Overview

CAUTION!

Use the 50 Q-system CAL kit and connecting cables for the instrument being used.

When calibrating the instrument, set the CAL kit type and FEMAL/MAL (polarity) according to connec-
tor terminals used before performing measurements.

Select the S parameter to be measured using the MEAS key.

811 Reflection characteristics for TEST PORT1
522 Reflection characteristics for TEST PORT2
533: Reflection characteristics for TEST PORT3
821: Transmission characteristics from TEST PORT1 to TEST PORT2
523: Transmission characteristics from TEST PORT3 to TEST PORT2
S12: Transmission charactetistics from TEST PORT2 to TEST PORTH
513: Transmission characteristics from TEST PORT3 to TEST PORT1
537 Transmission characteristics from TEST PORT1 to TEST PORT3
532: Transmission characteristics from TEST PORT2 to TEST PORT3
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4.2 Calibration (TRIPLEX 2PORT CAL)

4.2 Calibration (TRIPLEX 2PORT CAL)

A procedure for performing a TRIPLEX 2PORT CAL and measuring devices using the R3965A or
R3965B three-port test set is shown below:
The triplex two-port calibration has the same procedure as the three-port calibration.

CAUTION!
1. When a calibration has already been performed, clear the previous calibration data by selecting
CLEAR CAL DATA and then start the new calibration.

2. The calibration is completed when the "Wait for Sweep" massage Is turned off.
3. While this message is displayed, do not move the instrument, connecting cables, or connectors.

@ Invoke the TRIPLEX 2PORT CAL menu as shown below:
CAL, CAL MEAS, TRIPLEX 2PORT CAL

@ Invoke the PORT1 REFLECTION menu from the TRIPLEX 2PORT Reflection Calibra-
tion.
PORT1 REFLECT'N

@ Connect the open standard to the TEST PORT1 to obtain the calibration data.
S11(PORT1) OPEN

The screen displayed after the calibration data has been obtained is shown in Figure
4-1.

Figure 4-1 PORT1 Reflection Calibration Using the Open Standard
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4.2 Calibration (TRIPLEX 2PORT CAL)

@ Connect the short standard to TEST PORT1 to obtain the calibration data.
511(PORT1) SHORT

The screen displayed after the calibration data has been obtained is shown in Figure
4-2.

1947/85/18 Fr1 1H:48:%

Figure 4-2 PORT1 Reflection Calibration Using the Short Standard

(& Connect the load standard to TEST PORT1 to obtain the calibration data.
S11(PORT1) LOAD

The screen displayed after the calibration data has been obtained is shown in Figure
4-3.

Figure 4-3 PORT1 Reflection Calibration Using the Load Standard
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4.2 Calibration (TRIPLEX 2PORT CAL)

®

Perform the TEST PORT1 reflection calibration.

DONE PORT1 REFLECT'N

{It is possible to obtain the calibration data again for each calibration standard if this
key is not pressed.)

The screen returns to the TRIPLEX 2PORT CAL menu when the TEST PORT1
reflection calibration is completed.

When the key is pressed, the screen is displayed as shown in Figure 4-4.

Figure 4-4 TRIPLEX 2PORT (PORT1) Reflection Calibration

Calibrate TEST PORT?2 and TEST PORTS in the same way as TEST PORTH1
Step to step (@ shown below list how to do this:

Invoke the PORT2 REFLECTION menu from the TRIPLEX 2PORT Reflection Calibra-
tion.
PORT2 REFLECT'N

Connect the open standard to TEST PORT2 to obtain the calibration data.
522(PORT2) OPEN

Connect the short standard to TEST PORT?2 to obtain the calibration data.
$22(PORT2) SHORT

Connect the load standard to TEST PORT2 to obtain the calibration data.
S22(PORT2) LOAD

Execute the TEST PORT2 reflection calibration.

DONE PORT2 REFLECT'N

(It is possible to obtain the calibration data again for each calibration standard if this
key is not pressed.) :

The screen returns to the TRIPLEX 2PORT CAL menu when the TEST PORT2 reflec-
tion calibration is completed.
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4.2 Calibration (TRIPLEX 2PORT CAL)

Invoke the PORT3 REFLECTION menu from the TRIPLEX 2PORT Reflection Calibra-
tion.
PORT3 REFLECTION

Connect the open standard to TEST PORT3 to obtain the calibration data.
S33(PORT3) OPEN

Connect the short standard to TEST PORT3 to obtain the calibration data.
S33(PORT3} SHORT '

Connect the load standard to TEST PORT3 to obtain the calibration data.
S33(PORT3) LOAD

Execute the TEST PORTS reflection calibration.

DONE PORT3 REFLECTION

(It is possible to obtain the calibration data again for each calibration standard if this
key is not pressed.)

The screen returns to the TRIPLEX 2PORT CAL menu when the TEST PORT 3 reflec-
tion calibration is completed.

Invoke the TRANS MISSION menu from the TRIPLEX 2PORT Transmission Calibra-
tion.
TRANS MISSION

Perform the transmission calibration between TEST PORT1 and TEST PORT2.
Connect the thru standard between TEST PORT1 and TEST PORT2.
A(P1-P2) THRU

The screen displayed after the calibration data has been obtained is shown in Figure
4-5.

Figure 4-5 TRIPLEX 2PORT (PORT1 to PORT2) Transmission Characteristics
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4.2 Calibration (TRIPLEX 2PORT CAL)

® Petform the transmission calibration between TEST PORT1 and TEST PORTS3.
Connect the thru standard between TEST PORT1 and TEST PORTS.
B(P1-P3) THRU

@ Perform the transmission calibration between TEST PORT2 and TEST PORTS3.
Connect the thru standard between TEST PORT2 and TEST PORT3.
C(P2-P3) THRU

@ Execute the transmission calibration.
DONE TRANS
(it is possible to obtain the calibration data again for each calibration standard if this

key is not pressed.)

The screen returns to the TRIPLEX 2PORT CAL menu when the transmission
calibration is completed.

The screen displayed after the calibration data has been obtained is shown in Figure
4-6.

Figure 4-6 TRIPLEX 2PORT Transmission Calibration
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4.2 Calibration (TRIPLEX 2PORT CAL)

@ Invoke the TRIPLEX 2PORT |SOLATION menu.
ISOLATION

@ When you do not want to perform an isolation calibration, press the foliowing key:
OMIT ISOLATION

@) To perform an isolation calibration, do the following:
Connect the load standards to TEST PORT1 and TEST PORT2 to obtain the calibra-

tion data.

A(P1-P2) ISOLATION

The screen displayed after the calibration data has been obtained is shown in Figure
4-7.

Figure 4-7 TRIPLEX 2PORT {PORT1 to PORT2) isolation Calibration
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4.2 Calibration (TRIPLEX 2PORT CAL)

@ onnect the load standards to TEST PORT1 and TEST PORT3 and obtain the calibra-
tion data.
B(P1-P3) ISCLATION

& Connect the load standards to TEST PORT2 and TEST PORT3 and obtain the cali-
bration data.
C(P2-P3) ISOLATION

@ Execute the ISOLATION calibration.
DONE ISOLATION
(It is possible to obtain the calibration data again for each calibration standard if this
key is not pressed.)

The screen displayed after the calibration data has been obtained is shown in Figure
4-8.

Figure 4-8 TRIPLEX 2PORT Isolation Calibration
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4.2 Calibration (TRIPLEX 2PORT CAL)

@) Execute the TRIPLEX 2PCRT CAL.
DONE TRIPLEX 2-PORT

The screen is displayed as shown in Figure 4-9.

Figure 4-9 TRIPL.EX 2PORT Calibration

The TRIPLEX 2PORT CAL is now finished.
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4.3 Measurement Examples

4.3 Measurement Examples

4-10
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Figure 4-10 Setup Diagram

This section describes a method of measuring transmission characteristics using simultaneous dis-
play of channel 1 and channel 3(using SUB MEAS).
A 1.48 GHz circulator is used as an example.

(I Perform a setup and preset referring to Figure 4-10 and section 4.4.1 of the Network
Analyzer Operation Manual.
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4.3 Measurement Examples

3 To measure transmission characteristics between TEST PORT1 and TEST PORT2,
set the network analyzer as shown below.

Btock name Setting contents Key operation
ACTIVE Set to channel 1. CH1
CHANNEL
RESPONSE | Select the receiving section input port. MEAS, TEST PORT CONNECTION A(Pi1-P2)
MEAS, S21[A] TRANS FWD (P1-P2)
MEAS, SUB MEAS (ON)
Set the log magnitude format FORMAT, LOGMAG
Set to 5/DIV SCALE, 5/DIV
Select the receiving section input port. MEAS, S12[A] TRANS REV (P1+—P2)
STIMULUS | Set the center frequency to 1.48GHz. CENTER, 1,-, 4, 8, GHz

Set the span frequency to 500MHz.

SPAN, 5,0, 0, MHz

@ Perform the calibration (TRIFLEX CAL).

(see section 4.2 Calibration)

@ The screen when TEST PORT CONNECTICON A{P1-P2) is executed is displayed as

shown in Figure 4-11.

CH1 shows 521 measurement data and CH3 (SUB MEAS) shows 512 measurement

data.

Figure 4-11 Transmission Characteristics between TEST PORT1 and TEST PORT2
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4.3 Measurement Examples

% To measure transmission characteristics between TEST PORT1 and TEST PORTS,
set the network analyzer as shown below.

Biock name Setting contents Key Voperation

ACTIVE Set to channel 1. CH1

CHANNEL

RESPONSE | Select the receiving section input port. WMEAS, TEST PORT CONNECTION B(P1-P3)

MEAS, $31[B] TRANS FWD (P1—-P3)
MEAS, SUB MEAS (ON)

Set the log magnitude format FORMAT, LOGMAG
Set the scale to 5/DIV. SCALE, 5/DIV
Select the receiving section input port. WMEAS, S73[B] TRANS REV (P1—P3)

® TEST PORT CONNECTION B(P1-P3} is displayed as shown in Figure 4-12.
The CH1 shows S31 measurement data and the CH3 (SUB MEAS) shows 513 mea-
surement data.

Figure 4-12 Transmission Characteristics between TEST PORT1 and TEST PORT3
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4.3 Measurement Examples

_@ To measure transmission characteristics between TEST PORT2 and TEST PORTS3,
set the network analyzer as shown below.

Block name Setting contents Key operation

ACTIVE Set to channel 1. CH1

CHANNEL

RESPONSE | Select the receiving section input port. MEAS, TEST PORT CONNECTION C{P2-P3)

MEAS, $32/C] TRANS FWD (P2—P3)
MEAS, SUB MEAS (ON)

Set the log magnitude format FORMAT, LOGMAG
Set the scale to 5/DIV. SCALE, 5/DIV
Select the receiving section input port. MEAS, S23/C] TRANS REV (P2 P3)

TEST PORT CONNECTION C(P2-P3) is displayed as shown in Figure 4-13.
CH1 shows S32 measurement data and CH3 (SUB MEAS) shows 823 measurement

data.

1997785416 Fri 19

Figure 4-13 Transmission Characteristics between TEST PORT2 and TEST PORT3
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5.1 Operation of R3865A/B

5 OPERATION DESCRIPTION

5.1 Operation of R3965A/B

(1)

Dec 30/97

Reflection characteristics

@ When TEST-PORT CONNECTION [A(P1-P2)],S11[A] is set:

The signal from <INPUT> is passed through JO and J2 of the SW4, and the IN and
TEST of the Directional Bridge 2, and then output to <TEST PORT 1>,

Refiected components from <TEST PORT1> are passed through TEST and QUT of
Directional Bridge 2, and J2 and JO of the SW 2, and then output to <A PORT>.

When TEST-PORT CONNECTION [A(P1-P2),522[A] is set:

The signal from <INPUT> is passed through JO and J1 of the SW4, JO and J1 of the
SW5, and the IN and TEST of the Directional Bridge 3, and then output to <TEST
PORT2:>.

Reflected components from <TEST PORTZ> are passed through TEST and OUT of
Directional Bridge 3, and J0 and J1 of SW 3, the J1 and JO of the SW1, and then output
to <B PORT>.

When TEST-PORT CONNECTION [B(P1-P3)],511{B] is set:

The input signal and reflected components are passed through in the same way as
case (I above .

When TEST-PORT CONNECTION [B(P1-3)],533[B] is set:

The signal from the <INPUT> is passed through JO and J1 of the SW4, and the JO and
J2 of the SWS5, to the IN and TEST of Directional Bridge 1, and then output to <TEST
PORT3>. '
Reflected components from <TEST PORT 3> are passed through TEST and OUT of
the Directional Bridge 1, to the J2 and J0 of the SW 1, and then output to the <B
PORT>.

When TEST-PORT CONNECTION [C(P2-P3)],S22[C] is set:

The signal from <INPUT> is passed through JC and J1 of the SW4, and JO and J1 of
the SW 5, to the IN and TEST of the Directional Bridge 3, and then output to the <TEST
PORTZ2>.

Reflected components from <TEST PCRT2> are passed through TEST and OUT of
the Directional Bridge 3, the JO and J2 of the SW 3, and the J1 and JO of the SW2, and
then output to the <A PORT>.

When TEST-PORT CONNECTION [C(P2-P3}], S33[C] is set:

The input signal and reflected components are passed through in the same way as
case @ above.

The network analyzer compares and measures the <INPUT> signal to the <A PORT>
signal or <B PORT> signal, and displays the resuls.
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5.1 Operation of R3965A/B

(2)

Transmission characteristics

@ When TEST-PORT CONNECTION [A(P1-P2)],511][A] is set:

The signal from the <INPUT> is passed through JO to J2 of SW4, and the IN and TEST
of the Directional Bridge 2, and output to <TEST PORT1>. Then, the signal is passed
through the device between <TEST PORT1> and <TEST PORT2> and input into
<TEST PORT2>.

The signal input into <TEST PORT2> is passed through TEST and OUT of Directional
Bridge 3, JO and J1 of SW3, J1 and JO of SW1, and then output to <B PORT>.

When TEST-PORT CONNECTION [A(P1-P2)],S12[A] is set:

The signal from the <INPUT> is passed through JO and J1 of SW4, J0 and J1 of SW5,
and the IN and TEST of Directional Bridge 3, and output to <TEST PORT2>. Then, the
signal is passed through the device between <TEST PORT2> and <TEST PORT1>
and input into <TEST PORT1>.

The signal input into <TEST PORT 1> is passed through TEST and OUT of Directional
Bridge 2, the J2 and JO of SW2, and output to <A PORT>.

When TEST-PORT CONNECTION [B(P1-P3)],531[B] is set:

The signal from the <INPUT> is passed through JO and J2 of the SW4, the IN and
TEST of Directional Bridge 2, and output to <TEST PORT1>. Then, the signal is
passed through the device between <TEST PORT1> and <TEST PORT3> and input
into <TEST PORT3>.

The signal input into <TEST PORT3> is passed through TEST and OUT of Directional
Bridge 1, J2 and JO of the SW1, and output to the <B PORT>.

When TEST-PORT CONNECTION [B(P1-P3)],S13[B] is set:

The signal from <INPUT> is passed through JO and J1 of SW4, J0 and J2 of SW5, the
IN and TEST of Directional Bridge 1, and output to <TEST PORT3>. Then, the signal
is passed through the device between <TEST PORT3> and <TEST PORT1> and input
into <TEST PORT1>.

The signal input into <TEST PORT1> is passed through TEST and OUT of Directional
Bridge 2, J2 and JO of SW2, and output to <A PORT>.

When TEST-PORT CONNECTION [C(P2-P3)],532[C] is set:

The signal from <INPUT> is passed through JO and J1 of the SW4, JO and J1 of SW5,
the IN and TEST of Directional Bridge 3, and output to <TEST PORT2>. Then, the sig-
nal is passed through the device between <TEST PORT2> and <TEST PORT3> and
input to <TEST PORT3>.

The signal input into <TEST PORT3> is passed through between the TEST and OUT
of Directional Bridge 1, J2 and JO of SW1, and output to <B PORT>.
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51 Operation of R3965A/8B

& When TEST-PORT CONNECTION [C(P2-F3)],823[C] is set:

The signal from <INPUT> is passed through J0 and J1 of SW4, JO and J2 of SW5, the
IN and TEST of Directional Bridge 1, and output to <TEST PORT3>. Then, the signal
is passed through the device between <TEST PORT3> and <TEST PORTZ2> and input
to <TEST PORTZ>.

The signhal input into <TEST FORT2> is passed through TEST and QUT of Directional
Bridge 3, JO and J2 of SW3, J1 and JO of SW2, and output to <A PORT>.

(D The network analyzer compares and measures the <INPUT> signai to the <A PORT>
signal or <B PORT> signal, and displays the results.
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5.1 Operation of R3365A/B
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Figure 5-1 R3965A/B Operation Block Diagram
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5.2 Operation of R3966A/B

5.2 Operation of R3966A/B

(1)

Dec 30/97

Reflection characteristics

@ When TEST-PORT CONNECTION [A(P1-P2)], S11[A} is set:

The signal is input from PORT1. This signal is passed through JO and J1 of SW2 and
output to <TEST PORT1>.

Reflected components from <TEST PORT1> are passed through J2 and JO of SW2
and output to the <PORT1>.

When TEST-PORT CONNECTION [A(P1-P2)], S22[A] is set:

The signal is input from PORTZ2. This signal is passed through JO and J1 of SW1, J1
and JO of SW3, and output to <TEST PORT2:.

Reflected components from <TEST PORT2> are passed through JO and J1 of SW3,
J1 and JO of SW1, and output to <PORT2:>.

When TEST-PORT CONNECTION [B(P1-P3}], S11[B] is set:

The input signal and reflected componenis are passed through in the same way as the
case (D above.

When TEST-PORT CONNECTION [B(P1-P3}], S33[B] is set:

The signal is input from PORT2. This signal is passed through JO and J2 of SW1 and
output to <TEST PORT3>.

Reflected components from <TEST PORT3> are passed through J2 and JO of SW1
and output to <PORT2>.

When TEST-PORT CONNECTION [C(P2-P3)], $22[C] is set:

The signal is input from PORT1. This signal is passed through Jg and J1 of SW2, J2
and JO of SW3, and cuiput o <TEST PORT2>.

Reflected components from <TEST PORT2> are passed through JO and J2 of SW3,
J1 and JO of SW2, and output to <PORT1>.

When TEST-PORT CONNECTION [C(P2-P3)], S33[C] is set:

The input signal and reflected components are passed through in the same way as
case (& above.
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5.2 Operation of R3966A/B

5-86

(2)

Transmission characteristics

@

When TEST-PORT CONNECTION [A(P1-P2}], S21[A] is set:

The signal is input from PORT?. This signal is passed through JO and J2 of SW2 and
output to <TEST PORT1>. Then, the signal is passed through the device between
<TEST PORT1> and <TEST PORTZ> and input into <TEST PORT2>. The signal in-
put into <TEST PORT2: is passed through between J0O and J1 of SW3, J1 and JO of
SWA1, and output to <PORT2>.

When TEST-PORT CONNECTION [A(P1-P2)], S12[A] is set:

The signal is input from PORT2. This signal is passed through JO and J1 of the SW1,
the J1 to JO of the SW3, and cutput to the <TEST PORT2=. Then, the signal is passed
through the device between <TEST PORT2> and <TEST PORT1> and input into
<TEST PORT1>. The signal input into <TEST PORT 1> is passed through J2 and J0
of SW2, and output to <PORT1>.

When TEST-PCORT CONNECTION [B(P1-P3)], $31{B] is set:

The signal is input from PORT1. This signal is passed through JO and J2 of SW2 and
output to <TEST PORT1>. Then, the signal is passed through the device between
<TEST PORT1> and <TEST PORT3> and input into <TEST PORT3:>. The signal in-
put into <TEST PORT3> is passed through J2 and JO of SW1, and output to
<PORT2>.

When TEST-PORT CONNECTION [B{P1-P3})], S13[B] is set:

The signal is input from PORT2. This signal is passed through JO and J2 of SW1 and
output to <TEST PORT3=>. Then, the signal is passed through the device between
<TEST PORT3> and <TEST PORT 1> and input into <TEST PORT1>. The signal in-
put into <TEST PORT1> is passed through J2 and JO of SW2, and output to
<PORT1>.

When TEST-PORT CONNECTION [C(P2-P3}, 532[C] is set:

The signal is input from PORT1. This signal is passed through JO and J1 of SW2, the
J2 and J0 of SW3, and output to <TEST PORTZ>. Then, the signal is passed through
the device between <TEST PORT2> and <TEST PORT3> and input into <TEST
PORT3>. The signal input into <TEST PORTS> is passed through J2 and JO of SW1
and output to <PORT2>. '

When TEST-PORT CONNECTION [C(P2-P3)], S23[C] is set:

The signal is input from PORT2. This signal is passed through between J0 and J2 of
SW1 and output to <TEST PORT3=. Then, the signal is passed through the device be-
tween <TEST PORT3> and <TEST PORT2> and input into <TEST PORT2>. The sig-
nal input into <TEST PORT2:> is passed through between the JO and J2 of the SW3,
J1 and JO of SW1, and ouiput to <PORT1>.
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5.2 Operation of R3966A/B
O <PORT2>
{Q <PORT1>
Jz ] —O <TEST PORT3>
JO [
H [F—
Soiid - State Switch 1
J2 O <TEST PORT1>
Jo |}
g1 [

Solid - State Switch 2

J2

Jo

J1

1
jI—

Solid - State Switch 3

Dec 30/97

CONTROL

o..._

O <TESTPORTZ>

Solid

- State Switch

Controf

11y

521[A] S12(A] S13[B] S31(B]

S11[A] S22[A] S33(B] S11[B]
823[C] S32(C]
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Figure 5-2 R3966A/B Operatior: Block Diagram
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6.1 Preparations for the Tests

6 PERFORMANCE TESTS

6.1 Preparations for the Tests

(M

(3)

(4)

Dec 30/97

Warm-up
Warm up the instrument at least 60 minutes before starting the performance tests.
Use the PRESET key to initialize the instrument before the start of every test item.

Instrument Preparation
Prepare the following equipment for the tests listed as indicated on the chart below:

Test Equipment Remarks
Directivity Calibration kit For R3965A/B only
See Section 6.2
Test port load Calibration kit For R3965A/B only
match AF cable (TEST CABLE) See Section 6.3
Frequency Calibration kit For R3965A/B only
characteristics RF cable (TEST CABLE) See Section 6.4
Insertion loss RF cable (TEST CABLE) See Section 6.5
Conversion adapter
Isotation Calibration kit See Section 6.6
RF cable (TEST CABLE)
Conversion adapter

Calibration kit: Modei 9617A3 {18GHz, N connector) for the R3965A and R3966A.

Calibration Kit: Model 9617F3 (18GHz, 3.5mm. connector) for the R3965B and
R3966B.

RF cable: Use cables with good frequency characteristics (approx. 0.25dB/
GHz).

Use N-connector cables for the R3965A and R3966A.

Use SMA-connector cables for the R39658 and R3966B.
Conversion adapter: HRM-5548

For the R3965B and R3966R, use adapters which convert the

network analyzer ports to SMA.

Take account of the RF cables* frequency characteristics when performing a in the perfor-
mance test.

General precautions

« Use 90VAC to 250VAC and 48Hz to 66Hz input power.
= Connect the power cable only after turning the POWER switch OFF.
¢« Perform tests under the following environmental conditions only.
Test temperature range:  +25°C +5°C
Relative humidity: 80% or lower
Places free from dust, vibration, noise and so on.
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6.2 Directivity (R3965A/B only)

6.2 Directivity (R3965A/B only)

6-2

(O Connect the instrument tg the network analyzer.
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SHORT LOAD

@ Perform NOBMALIZE (SHORT) for TEST PORT1
@-1 CH1, MEAS, TEST-PORT CONNECTION [A(P1-P2)], S11[A] REFL FWD(PORT1)

(9)-2 Connect the short standard to TEST PORT1.
CAL, NORMALIZE(SHORT)

3 Connect the load standard to TEST PORT1 and read the directivity value from the
trace data using the marker.

(verir)  Directivity of TEST PORT? A0MHz to 2.6GHz  ~30dB typical
2.6GHz to 3.8GHz —-29dB typical
3.8GHz to 8.0GHz —25dB typical

@ Perform NORMALIZE (SHORT) for TEST PORT2.
@ -1 CH1, MEAS, TEST-PORT CONNECTION [A(P1-P2)], S22[A] REFL RE V(PORT2)
®-2 Connect the shont standard to TEST PORTZ2.

@-3 CAL, NORMALIZE(SHORT)
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6.2 Directivity (R3965A/B only)

® Connect the load standard to TEST PORT2 and read the directivity value from the
irace data using the marker.

Directivity of TEST PORT2 40MHz to 2.6GHz  -30dB typical
2.6GHz to 3.8GHz -29dB typical
3.8GHz to 8.0GHz -25dB typical

® Perform NORMALIZE (SHORT) for TEST PORT3.
®-1 CH1, MEAS, TEST-PORT CONNECTION[B(P1-P3}], S33[B] REFL REV(PORT3)
®-2 Connect the short standard to TEST PORT3.
®-3 CAL, NORMALIZE(SHORT)

(» Connect the load standard to TEST PORT3 and read the directivity value from the
trace data using the marker.

Directivity of TEST PORT3 40MHz to 2.6GHz —30dB typical
2.6GHz to 3.8GHz —29dB typical
3.8GHz t0 8.0GHz —25d8B typical
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6.3 Test Port Load Match (R3965A/B only)

6.3 Test Port Load Match (R3965A/B only)
@ Connect the instrument to the network analyzer.

@ Connect the test cable to TEST PORTZ and perform a 1PORT FULL CAL.

TEST CABLE

I-DJ LDJ ll:lj CALKIT

OPEN SHORT LOAD

@ -1 CHt, MEAS, TEST-PORT CONNECTION[A(P1-P2)], S22[A] REFL REV(PORT2)
@-2 CAL, CAL MENUS, TPORT FULL CAL

(@)-3 Connect the open standard to the test cable and press the OPEN key.

@)-4 Connect the short standard to the test cable and press the SHORT key

-5 Connect the [oad standard to the test cable and press the LOAD key.

®-6 Pressthe DONE 1-PORT key.
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6.3 Test Port Load Match (R3965A/8 only)

(@ Connect the test cable to TEST PORT1 and read the test port load match value from
the trace data using the marker.
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2.6GHz to 3.8GHz —20dB typical
3.8GHz to 8.0GHz —14dB typical

# Connect the test cable to TEST PORT1 and perform a 1PORT FULL CAL.
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6.3 Test Port Load Match {R3965A/B only)

@-1 CH1,MEAS, TEST-PORT CONNECTION [A(P1-P2)], S11[A] REFL FWD(PORT1}
@ -2 CAl, CAL MENUS, 1PORT FULL CAL

@-3 Connect the open standard to the test cable and press the OPEN key.

@ -4 Connect the short standard to the test cable and press the SHORT key.

@-5 Connect the load standard to the test cable and press the LOAD key.

®-6 Press the DONE 1-PORT key.

&) Connect the test cable to TEST PORT2 and read the test port toad match value from
the trace data using the marker.
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Load match of TEST PORT2  40MHz to 2.6GHz —250B typical
2 6GHz to 3.8GHz —20dB typical
3.8GH7 t0 8.0GHz -14dB typical
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8.3 Test Port Load Match (R3965A/B only)

& Connect the test cable to TEST PORT1 and perform a 1PORT FULL CAL.

i

Aeie el
[
Gl
B
&

i
i
[«]
u}
el
RGN
0
0]
0]

T G

OPEN SHORT LOAD

CH1, MEAS, TEST-PORT CONNECTION [B(P1-P3)], S11fB] REFL FWD(PCORT1)
CAL, CAL MENUS, 1PORT FULL CAL

Connect the open standard to the test cable and press the OPEN key.

Connect the short standard to the test cable and press the SHORT key.
Connect the load standard to the test cable and press the LOAD key.

Press the DONE 1-PORT key.
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6.3 Test Port Load Match (R3965A/B only)

> Connect the test cable to the TEST PORT3 and read the test port load match value
from the trace data using the marker.

' — -1

{
e [

Load match of TEST PORT3 ~ 40MHz o 2.6GHz —25dB typical
5.6GHz to 3.8GHz —20dB typical
3.8GHz to 8.0GHz -14dB typical
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6.4 Frequency Characteristics (R3965A/B only)

6.4 Frequency Characteristics (R3965A/B only)
6.4.1 Transmission Magnitude (R3965A/B only)

I Connect the instrument to the network analyzer.

@ Connect the test cable between TEST PORT1 and TEST PORT2.
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®-1 MEAS, TEST-PORT CONNECTION [A(P1-P2)], S21[A] TRNS FWD(P1—-P2)
@-2 SCALE, AUTO SCALE
® Read the frequency characteristics from the trace data using the marker.

®-1 MKR-», MKR SEARCH[ | RIPPLE, MAX-MIN

®)-2 The transmission magnitude from TEST PORT1 to TEST PORT2 is displayed as
a maker value.

Transmission magnitude between TEST PORT1 and TEST PORT2
4dB p-p typical

@ Set the network analyzer to measure frequency characteristics from TEST PORT2 to
TEST PORT1.

@-1 MEAS, TEST-PORT CONNECTION [A(P1-P2)], ST12[A] TRNS REV(P1—P2)

@-2 SCALE, AUTO SCALE
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6.4 Frequency Characteristics (R3965A/B only)

& Read the frequency characteristics from the trace data using the marker.
&-1 MKR—, MKR SEARCH[ ], RIPPLE, MAX-MIN

&-2 The transmission magnitude of TEST PORT2 to TEST PORT! is displayed as a
marker value.

Transmission magnitude from TEST PORT2 to TEST PORT1
4dB p-p typical

& Connect the test cable between TEST PORT3 and TEST PORT1.
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00
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®-1 CH1, MEAS, TEST-PORT CONNECTION [B(P1-P3)], S31{B] TRNS FWD(P1->P3)
®-2 SCALE, AUTO SCALE

7> Read the frequency characteristics from the frace data using the marker.
@-1 MKR—, MKR SEARCH[ ], RIPPLE, MAX-MIN

D-2 The transmission magnitude of TEST PORT1 to TEST PORT3 is displayed as a
marker value.

(verrv)  Transmission magnitude of TEST PORT1 to TEST PORT 3
' 4dB p-p typical

Set the network analyzer to measure the frequency characteristics from TEST PORT3
to TEST PORT1.

-1 MEAS, TEST-PORT CONNECTION [B(P1-P3)], S13[B] TRNS REV(P1<-P3)

®-2 SCALE, AUTO SCALE
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6.4 Frequency Characteristics (R3965A/B only)

@ Read the frequency characteristics from the trace data using the marker.

®-1 MKR—, MKR SEARCH[ ] RIPPLE, MAX-MIN

@-2 The transmission magnitude from TEST PORT3 fo TEST PORT1 is displayed as
a marker valuse.

Transmission magnitude from TEST PORT3 to TEST PORT1
4dB p-p typical

Connect the test cable between TEST PORT2 and TEST PORT3.

{j

.-.-. 8, G . " ‘- j

oElHEREEEE
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;1 1ofk O
gl
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-1 CH1, MEAS, TEST-PORT CONNECTION [C(P2-P3)], S32[C] TRNS FWD(P2—P3)
(@-2 SCALE, AUTO SCALE

@ Read the frequency characteristics from the trace data using the marker.
-1 MKR—, MKR SEARCH[ |, RIPPLE, MAX-MIN

@-2 The transmission magnitude from TEST PORT2 to TEST PORTS is displayed as
a marker value.

Transmission magnitude from TEST PORT2 to TEST PORT3
4dB p-p typical

VERIFY

@@ Set the network analyzer to measure the frequency characteristics from TEST PORT3
to TEST PORTZ2.

@-1 MEAS, TEST-PORT CONNECTION [C(P2-P3)], S23[C] TRNS REV(P2—P3)

@-2 SCALE, AUTO SCALE
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6.4 Frequency Characteristics (R3965A/B only)

4 Read the frequency characteristics from the trace data using the marker.
#@-1 MKR—, MKR SEARCH[ ], RIPPLE, MAX-MIN

-2 The transmission magnitude from TEST PORT3 to TEST PORT2 is displayed as
a maker value.

Transmission magnitude from TEST PORTS to TEST PORT2
4dB p-p typical

6.4.2 Reflection Magnitude (R3965A/B only)
I Connect the instrument to the network analyzer.

@ Connect the short standard to TEST PORT1.

IEM
.
e Oy

O™ @
= el alal e
 am emaroe o §7] £7] 5] [=3:|

ielololcy

ioEEEEREE

""" Q. 3 - .‘ 3
-

T NSNS

Eﬁ] SHORT

@-1 CH1, MEAS, TEST-PORT CONNECTION[A(P1-P2)], S11[A] REFL FWD(PORT1)

|
|
]
1
|

-2 SCALE, AUTO SCALE

(® Read the frequency characteristics from the trace data using the marker.
®-1 MKR—, MKR SEARCH[ ], RIPPLE, MAX-MIN

@-2 The frequency characteristics of TEST PORT1 are displayed as a marker value.

Frequency characteristics of the TEST PORT1 6dB p-p typical
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6.4 Frequency Characteristics (R3965A/B only)

@ Connect the short standard to TEST PORT2.

al S e B | = P
o |
E=in
£ |
[ ]
=N
M
5 |
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"' B, —__"-_ 3
E ! l = == L’
m:.?_ﬁém — %— %-m = |P
[ S@ |- § M
L A J

L|:|j SHORT

@-1 CH1,MEAS, TEST-PORT CONNECTION[A(P1-P2}], S22[A] REFL REV(PORT2)
-2 SCALE, AUTO SCALE

%) Read the frequency characteristics from the trace data using the marker.
-1 MKR—, MKR SEARCH[ ] RIPPLE, MAX-MIN

®-2 The frequency characteristics of TEST PORT2 are displayed as a marker value.

Reflection magnitude of TEST PORT2 6dB p-p typical
@ Set TEST PORT2 to three-port mode and measure the reflection magnitude.

®-1 CH1, MEAS, TEST-PORT CONNECTION [C(P2-P3)], $22{C] REFL FWD(PORT2)
®-2 SCALE, AUTO SCALE

(? Read the frequency characteristics from the trace data using the marker.
-1 MKR—, MKR SEARCH[ ], RIPPLE, MAX-MIN

@-2 The frequency characteristics of TEST PORT2 are displayed as a marker value.

Reflection magnitude of TEST PORT3 in the three-port setting
6dB p-p typical.
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6.4 Frequency Characteristics (R3965A/B only)

Connect the short standard to the TEST PORT3.

o T e e = b
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D EDEY
- vy e [ £ (21 (3
[ojojajcey

=

O

L‘:ll SHORT

-1 CH1,MEAS, TEST-PORT CONNECTION[B(P1-P3)], $33{B] REFL REV(PORT3}

§-2 SCALE, AUTO SCALE
® Read the frequency characteristics from the trace data using the marker.
@-1 MKR—, MKR SEARCH [ ], RIPPLE, MAX-MIN

@ -2 The frequency characteristics of TEST PORT3 are displayed as a marker value.

Refloction magnitude of TEST PORT3  6dB p-p typical
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6.5 Insertion Loss

6.5 Insertion Loss
(1) R3965A/B
(0 Connect the instrument to the network analyzer.

(3 Change the cable connection as shown below.

i
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2
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D0
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D

adzignace
(e
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s

[

o
u
5]}
i| (Gl

-1 CH1, MEAS, TEST-PORT CONNECTION[A(P1-P2)],
S21[A] TRANS FWD(P1-P2)

@-2 SCALE, AUTO SCALE

® Read the insertion loss from INPUT to TEST PORT1 out of the trace data using the
marker.

Insertion loss from INPUT to TEST PORT1 ~11dB typical

@ Change the cable connection as shown below.

opflElee

I
i
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6.5 Insertion Loss

@-1 CH1, MEAS, TEST-PORT CONNECTION[A(P1-P2)], S12[A] TRNS REV(P1—P2}

#-2 SCALE, AUTO SCALE

& Read the insertion oss from INPUT to TEST PORT2 out of the trace data using the
marker.

Insertion loss from INPUT to TEST PORT2 _14dB typical

® Change the cable connection as shown below.

J—

S . : =i

pfias=EEEEEEN
' iDIEI!D!‘ .
UID!Eﬂl
; RGN [
B g
T
EEm

®-1 CH1, MEAS, TEST-PORT CONNECTION [B(P1-P3)], S13[B] TRNS REV(P1<P3)

®-2 SCALE, AUTO SCALE

(@ Read the insertion loss from INPUT to TEST PORT3 out of the trace data using the
marker.

Insertion loss between INPUT and TEST PORT3 —14dB typical

Change the cable connection as shown below.

- B
___.D = (
=
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6.5 Insertion l.oss

-1 CH1, MEAS, TEST-PORT CONNECTION [A(P1-P2)], S11[A] REFL FWD(PORT1)

®-2 SCALE, AUTO SCALE

(@ Read the insertion loss from TEST PORT1 io A PORT out of the trace data using the
marker.

insertion loss from TEST PORT1 to A PORT —~224B typical

Change the cable connection as shown below.

J—

| R alals o ol
!
[
B
d

-1 CH1, MEAS, TEST-PORT CONNECTION[A(P1-P2)], S22[A] REFL REV(PORT2)
@-2 SCALE, AUTO SCALE

@ Read the insertion loss from TEST PORT2 to B PORT out of the trace data using the
marker.

Insertion loss from TEST PORT2 to B PORT —254B typical

@ Measure the insertion loss from TEST PORT2 to A PORT in the three-port setting.
@-1 CH1, MEAS, TEST-PORT CONNECTION[C(P2-P3)], S22[C] REFL FWD(PORT2)

-2 SCALE, AUTO SCALE
3 Measure the insertion loss from TEST PORT2 to A PORT out of the trace data using

the marker.
Insertion loss from TEST PORTZ to A PORT _25dB typical
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6.5 Insertion Loss

G Change the cable connection as shown below.
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-1 CH1,MEAS, TEST-PORT CONNECTION[B(P1-P3}], S33[B] REFL REV(PORT3)

-2 SCALE, AUTO SCALE

@ Read the insertion loss from TEST PORT3 to B PORT out of the trace data using the
marker.

Insertion loss from TEST PORT3 to B PORT —22dB typical

(2) R3966A/B
(D Connect the instrument to the network analyzer.

(@ Change the cable connection as shown below.

- ioEPeEEEER

HH/——‘—_ [

_ﬁ!- O, 0
—m——— .. . P
5 & o
[ ... J W

@-1 CH1, MEAS, TEST-PORT CONNECTION [A(P1-P2)], 821[A] TRNS FWD(P1—P2)

(2y-2 SCALE, AUTO SCALE
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6.5 Insertion Loss

@ Read the insertion loss from PORT1 to TEST PORT1 out of the trace data using the

marker.

Insertion loss between from PORTY to TEST PORTH

@ Change the cable connection as shown below.

—4dB typical
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@-1 CH1, MEAS, TEST-PORT CONNECTION [C(P2-P3)], $32[C] TRNS FWD(P2— P3)

@-2 SCALE, AUTO SCALE

@& Read the insertion loss from PORT1 to TEST PORT2 out of the trace data using the

marker.

Insertion loss from PORT1 and to TEST PORT2

® Change the cable connection as shown below.

—6dB typical

R

REsatEEes

]
14
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6.5 Insertion Loss

®-1 CH1, MEAS, TEST-PORT CONNECTION[A(P1-P2)], S12[A] TRNS REV(PORT2)

®-2 SCALE, AUTO SCALE

@ Read the insertion loss from PORT2 to TEST PORTZ out of the trace data using the
marker.

Insertion loss from PORT2 to TEST PORT2 _6dB typical

Change the cable connection as shown beiow.

-1 CH1, MEAS, TEST-PORT CONNECTION [B(P1-P3)], S13[B] TRNS REV(P1~P3)
®-2 SCALE, AUTO SCALE

@ Read the insertion loss from PORT2 to TEST PORT3 out of the trace data using the
marker.

Insertion loss from PORT2 to TEST PORT3 _4dB typical
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6.6 Isolation

6.6 Isolation
(1) R3965A/8
I Connect the instrument o the network analyzer.

@ Connect the test cable between TEST PORT1 and TEST PORTZ.

-3 .. P _ é‘____—_g'” 3

Trony Ve g

ERNEI sl RSN - T

| SMRW S

@-1 MENU, POINTS, 1,2,0,1, X1

[

®-2 CH1, MEAS, TEST-PORT CONNECTION[A{P1-P2)], S21[A] TRNS FWD(P1—P2}
®-3 SCALE, /DIV, 1, 0, X%, REF POS, 5, 0, X1, REF VALUE, -, 9, 0, X1

®@-4 AVG,1,0,0, X1

@)-5 CAL, NORMLIZE (THRU}

(3 Disconnecl the cable from the network analyzer B PORT and connect the Load stan-
dard to the B PORT.

I

I
ioEEEEEEER

EeECT
aof_ ool
RAERBE ]
e 0y
HERR BER

- 0. P _p 6 [:I LOAD

L

@-1 AVG, AVG COUNT, 6, 4, X1, AVG STATE ON

Dec 30/97 6-21



R3965/66 3-Port Test Set Operation Manual

6.6 Isolation

@ An average count is displayed in the upper left of the screen.
When the average count reaches 64, set the network analyzer as shown below.

@-1 DISPLAY, DATA-MEMORY, DEFINE TRACE[ ], DATA _MEMORY

& Connect the network analyzer B PORT to the instrument B PORT.

Disconnect the test cable between TEST PORT1 and TEST PORT2 and connect the
load standard to TEST PORT2.
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®-1 AVG, AVG RESTART

& When the average count (shown in the upper left corner of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORT1 to TEST PORT2
' 40MHMz to 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz —55dB or less

Set the network analyzer as shown below after checking the above.
®-1 AVG, AVG STATE OFF
©®-2 DISPLAY, DEFINE TRACE [DATA-MEN], OFF
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6.8 Isolation

(@ Connect the test cable between TEST PORT1 and TEST PORT2.
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(-1 CH1, MEAS, TEST-PORT CONNECTION [A(P1-P2)], S12[fA] TRNS REV(P1—P2)
-2 SCALE, /DIV,1,0,X1, REF POS, 5, 0, X1, REF VALUE, -, 9,0,X1
@ -3 CAL, NORMLIZE (THRU)

@ Disconnect the cable connected to the network analyzer A PORT and connect the load
standard to A PORT.
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®-1 AVG, AVG STATE ON

@ The average count is displayed in the upper left of the screen.
When the average count reaches 64, set the network analyzer as shown below.

@-1 DISPLAY, DATA—-MEMORY, DEFINE TRACE[ ], DATA—-MEMORY
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6.6 Isolation

6-24

Connect the network analyzer A PORT to the instrument A PORT.

Disconnect the cable between TEST PORT1 and TEST PORTZ and connect the load
standard to TEST PORT1.
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rlj] LOAD

-1 AVG, AVG RESTART

D When the average count {shown in the upper left corner of the screen)} reaches 64,
read the isolation value using the marker.

Isolation from TEST PORT2 to TEST PORT1

40MHz to 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz —55dB or less

Set the network analyzer as shown below after checking the above.
-1 AVG, AVG STATE OFF

(-2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF
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6.6 |solation

@@ Connect the test cable between TEST PORTT and TEST PORTS3.
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@-1 CH1, MEAS, TEST-PORT CONNECTION[(B(P1-P3)],
S31[B] TRNS FWD(P1—P3)

@-2 SCALE, /DIV, 1, 0, X1, REF POS, 5,0, X1, REF VALUE, -, 9,0, X1
-3 CAL, NORMLIZE (THRU)

@ Disconnect the cable connected to the network analyzer B PORT and connect the load
standard to the B PORT.

Ok 0. -[ [ Loap
I
—

Il e, 5

@-1 AVG, AVG STATE ON

@ The average count is displayed in the upper left of the screen.
When the average count reaches 64, set the network analyzer as shown below.

@-1 DISPLAY, DATA—>MEMORY, DEFINE TRACE[ ], DATA-MEMORY
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6.6 Isolation

45 Connect the network analyzer B PORT to the instrument B PORT.

Disconnect the cable between TEST PORT1 and TEST PORTS3, and connect the load
standard to TEST PORT3.
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®-1 AVG, AVG RESTART

#® When the average count {shown in the upper left corner of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORT1 to TEST PORT3

40MHz to 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz —55dB or less

Set the network analyzer as shown below after checking the above.
(-1 AVG, AVG STATE OFF
-2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF
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6.6 Isolation

d Connect the test cable between TEST PORT1 and TEST PORT3.
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-1 CH1, MEAS, TEST-PORT CONNECTION B(P1-P3), $13{B] TRANS REV(P1—P3)
@-2 SCALE, /DIV, 1,0, X1, REF POS, 5,0, X1, REF VALUE, -, 9, 0, X1
{»-3 CAL, NORMLIZE (THRU)

@ Disconnect the network analyzer A PORT cable and connect the load standard to the
A PORT.
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#@-1 AVG, AVG STATE ON

The average count is displayed in the upper left of the screen.
When the average count reaches 64, set the nefwork analyzer as shown below.

(-1 DISPLAY, DATA—-MEMORY, DEFINE TRACE[ |, DATA-MEMORY
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6.6 Isolation

@ Connect the network analyzer A PORT to the instrument A PORT.

Disconnect the test cable between TEST PORT1 and TEST PORT3 and connect the
load standard to TEST PORT1.
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@-1 AVG, AVG RESTART

@ When the average count (shown in the upper left corner of the screen) reaches 64,
read the isolation vaiue using the marker.

Isolation from TEST PORT3 to TEST PORT1

' 40MHz tc 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz —55dB or less

& Connect the test cable between TEST PORT2 and TEST PORT 3.
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6.6 Isolation

-1 CH1, MEAS, TEST-PORT CONNECTION[C(P2-P3)], S32[C] TRANS FWD(P2—P3)
@-2 SCALE, /DIV, 1, 0, X1, REF POS, 5, 0, X1, REF VALUE, -, 9, 0, X1
@-3 CAL, NORMLIZE (THRU)

@ Disconnect the network analyzer B PORT cable and connect the load standard to B
PORT.

] LOAD

@-1 AVG, AVG STATE ON

@ The average count is displayed in the upper left of the screen.

When the average count reaches 64, set the network analyzer as shown below.
@ -1 DISPLAY, DATA->MEMORY, DEFINE TRACE[ ] DATA-MEMORY

@ Connect the network analyzer B PORT to the instrument B PORT.

Disconnect the test cable between TEST PORT2 and TEST PORTS3, and connect the
load standard to TEST PORT3.
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@-1 AVG, AVG RESTART
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6.6 Isolation

@ When the average count (shown in the upper left comer of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORTZ to TEST PORT3
- 40MHz to 2.6GHz —-85dB or less

2.6GHz to 3.8GHz —80dB or less

3.8GHz to 5.0GHz —-65dB or less

5.0GHz to 8.0GHz —-55dB or less
Set the network analyzer as shown below after checking the above.

@-1 AVG, AVG STATE OFF
@ -2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF

@ Connect the cable between TEST PORT2 and TEST PORTS.

==

i N
[ ——— |

@ -1 CH1,MEAS, TEST-PORT CONNECTION [C(P2-P3)], S23[C] TRNS REV(P2« P3}
@ -2 SCALE, /DiIV,1,0, X1, REF POS, 5,0, X1, REF VALUE, -, 9, 0, X1

@ -3 CAL, NORMLIZE {THRU)
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6.6 Isolation

® Disconnect the network analyzer A PORT cable and connect the load standard to the
A PORT.

~~{ 1] Loap

@-1 AVG, AVG STATE ON

® The average count is displayed in the upper left of the screen.
When the average count reaches 64, set the network analyzer as shown below.

@-1 DISPLAY, DATA-MEMORY, DEFINE TRACE[ ], DATA-MEMORY

@ Connect the network analyzer A PORT io the instrument A PORT.

Disconnect the cable between TEST PORT2 and TEST PORTS, and connect the load
standard to TEST PORT2.

|G )
LB
| Ei |
=
[ ]
i
& |
[im]
=)
LD .9,
{ N o R
@
.0 _9

6-31



R3965/66 3-Port Test Set Operation Manual

6.6 Isolation

@-1 AVG, AVG RESTART

@-2 When the average count (shown in the upper left cormer of the screen) reaches
64, read the isolation value using the marker.

Isolation from TEST PORT2 from to TEST PORT3
- 40MHz to 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz -55dB or less
Set the network analyzer as shown below after checking the above.

@-3 AVG, AVG STATE OFF
@ -4 DISPLAY, DEFINE TRACE[DATA-MEN], OFF
(2) R3966A/B
{1 Connect the instrument to the network analyzer.

(& Connect the test cable between TEST PORT1 and TEST PORT2.

@-1 CH1,MEAS, TEST-PORT CONNECTION[A(P1-P2)], S21[A] TRNS FWD(P1—P2)
®-2 SCALE, /DIV, 1, 0, X1, REF POS, 5, 0, X1, REF VALUE, -, 9, 0, X1

@-3 AVG,1,0,0,X1

@-4 CAL, NORMLIZE (THRU}
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6.6 1solation

(@ Disconnect the network analyzer TEST PORT2 cable and connect the load standard

to TEST PORT2.

®-1 AVG, AVG COUNT, 6, 4, X1, AVG STATE ON

@ The average count is displayed in the upper left of the screen.

When the average count reaches 64, set the network analyzer as shown below.

@-1 DISPLAY, DATA->MEMORY, DEFINE TRACE[ ], DATA-MEMORY

1 1L0AD

(5) Connect TEST PORT?2 of the network analyzer to PORTZ2 of the instrument.
Disconnect the cable from TEST PORT1 and TEST PORTZ2, and connect the load

standard o TEST PORT2.
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ﬁ LOAD

®-1 AVG, AVG RESTART
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6.6 Isolation

® When the average count (shown in the upper left comer of the screen) reaches 64,
read the isolation value using the marker.

Isolation of TEST PORTA from TEST PORT2 .
T 40MHz to 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz -55dB or less

Set the network analyzer as shown below after checking the above.
®-1 AVG, AVG STATE OFF
®-2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF

(@ Connect the test cable between TEST PORT1 and TEST PORTZ2.
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@-1 CH1,MEAS, TEST-PORT CONNECTION [A(P1-P2)], S12[A] TRNS REV(P1—P2)
(D-2 SCALE, /DiV, 1, 0,X1, REF POS, 5,0, X1, REF VALUE, -, 9, 0, X1
@-3 CAL, NORMLIZE (THRU)
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6.6 Isolation

Disconnect the cable connected to the network analyzer TEST PORT1 and connect
the load standard to TEST PORT1.
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J[j LOAD
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®-1 AVG, AVG STATE ON

® The average count is displayed in the upper left of the screen.

When the average count reaches 64, set the network analyzer as shown below.
®-1 DISPLAY, DATA->MEMORY, DEFINE TRACE[ ], DATA-MEMORY

i@ Connect the network analyzer TEST PORT1 to the instrument PORT1.

Disconnect the cable between TEST PCRT' and TEST PORTZ2, and connect the load
standard to TEST PORT1.

ﬁ LOAD

@®-1 AVG, AVG RESTART
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6.6 Isolation

4 When the average count (shown in the upper left corner of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORT2 to TEST PORT1

40MHz to 2.6GHz -85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz —55dB or less

Set the network analyzer as shown below after checking the above.
-1 AVG, AVG STATE OFF
-2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF

@@ Connect the test cable between TEST PORT1 and TEST PORTS.
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@-1 CH1, MEAS, TEST-PORT CONNECTION[B(P1-P3)], S31{B] TRNS FWD(P1->P3)
@-2 SCALE, /DIV, 1, 0, X1, REF POS, 5, 0, X1, REF VALUE, -, 9, 0, X1

@-3 CAL, NORMLIZE (THRU)
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6.6 Isolation

@ Disconnect the cable connected to network analyzer TEST PORT2 and connect the
load standard to TEST PORT2.

clPfF P

] LOAD

r—il

g

-1 AVG, AVG STATE ON

(@ The average count is displayed in the upper left of the screen.

When the average count reaches 64, set the network analyzer as shown below.

(-1 DISPLAY, DATA—-MEMORY, DEFINE TRACE[ ] DATA-MEMORY

@ Connect the network analyzer TEST PORTZ2 to the instrument PORTZ.
Disconnect the cable from TEST PORT1 and TEST PORT3, and connect the load

standard to TEST PORTS3.
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-1 AVG, AVG RESTART
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6.6 |solation

@ When the average count {(shown in the upper left corner of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORT1 to TEST PORT3
40MHz to 2.6GHz —85dB or less

2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz -65dB or less
5.0GHz to 8.0GHz -55dB or iess

Set the network analyzer as shown below after checking the above.
-1 AVG, AVG STATE OFF
-2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF

@) Connect the test cable between TEST PORT1 and TEST PORT3.
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@ -1 CH1, MEAS, TEST-PORT CONNECTION[B(P1-P3)], S13[B] TRANS REV(P1—P3)
-2 SCALE, /DIV, 1, 6, X1, REF POS, 5,0, X1, REF VALUE, -, 9, 0, X1

-3 CAL, NORMLIZE (THRU)
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6.6 Isolation

@ Disconnect the cable connected to the network analyzer TEST PORT1 and connect
the load standard toc TEST PORT1.

:l LOAD

@-1 AVG, AVG STATE ON

The average count is displayed in the upper left of the screen.

When the average count reaches 64, set the network analyzer as shown below.
@-1 DISPLAY, DATA—MEMORY, DEFINE TRACE[ ] DATA-MEMORY

@ Connect the network analyzer TEST PORT1 to the instrument PORT1.

Disconnect the test cable between TEST PORT1 and TEST PORTS3, and connect the
load standard to TEST PORT1.
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@ -1 AVG, AVG RESTART
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6.6 Isolation

@) When the average count (shown in the upper left corner of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORTS to TEST PORTH

40MHz to 2.6GHz —85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz -55dB or less

Set the network analyzer as shown below after checking the above.
@-1 AVG, AVG STATE OFF
&)-2 DISPLAY, DEFINE TRACE [DATA-MEN], OFF
@ Connect the test cable between TEST PORTZ2 and TEST PORT 3.
[ j
L :. 0. 5 “..1:[.. 5 |n
-

e S vront W IR J

o .CH,...‘;.,FTFTZL e st s

n

[T — [ E—

=] =
e =1
o [
S0 B

oPlolle el

i

1
[ml}]
03t
[}
ol
[
[l
B

@-1 CH1,MEAS, TEST-PORT CONNECTION[C(P2-P3)], S32[C] TRNS FWD(P2—P3)
-2 SCALE, /DIV, 1,0, X1, REF POS, 5, 0, X1, REF VALUE, -, 9, 0, X1

@-3 CAL, NORMLIZE (THRU)

6-40 Dec 30/97



R3965/66

3-Port Test Set Operation Manual

Dec 30/97

6.6 Isolation

& Disconnect the cable connected 1o the network analyzer TEST PORTZ2 and connect
the load standard to TEST PORT2.
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[—__f‘| LOAD

@-1 AVG, AVG STATE ON

@ The average count is displayed in the upper left of the screen.

When the average count reaches 64, set the network analyzer as shown below.

@ -1 DISPLAY, DATA-MEMORY, DEFINE TRACE[ ], DATA-MEMORY

& Connect the network analyzer TEST PORTZ io the instrurnent POTR2.
Disconnect the test cable between TEST PORT2 and TEST PORT3, and connect the

load standard io TEST PORTS3.

giCagach

@-1 AVG, AVG RESTART
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6.6 Isolation

@ When the average count (shown in the upper left corner of the screen) reaches 64,
-read the isolation value using the market.

solation from TEST PORT2 to TEST PORT3
40MHz to 2.6GHz —85dB or less

2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz —65dB or less
5.0GHz to 8.0GHz —55dB or less

Set the network analyzer as shown below after checking the above.
®-1 AVG, AVG STATE OFF
@®-2 DISPLAY, DEFINE TRACE[DATA-MEN], OFF

@ Connect the test cable between TEST PORT2 and TEST PORT3.

l‘
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gt | |
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@-1 CH1,MEAS, TEST-PORT CONNECTION [C(P2-P3}], 523[C] TRNS REV(P2P3)
@h-2 SCALE, /DIV,1, 0, X1, REF POS, 5, 0, X1, REF VALUE, -, 9, 0, X1

@-3 CAL, NORMLIZE (THRU)
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6.6 isolation

& Disconnect the cable connected 1o the network analyzer TEST PORT1 and cennect
the load standard to TEST PORTA.

@-1 AVG, AVG STATE ON

@ The average count is displayed in the upper left of the screen.
When the average count reaches 64, set the network analyzer as shown below.

@-1 DISPLAY, DATA—MEMORY, DEFINE TRACE[ ], DATA-MEMORY

@ Connect the network analyzer TEST PORT1 to the instrument PORT1 .

Disconnect the cable between TEST PORT2 and TEST PORTS, and connect the load
standard to TEST PORT2.
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@-1 AVG, AVG RESTART
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6.6 Isolation

& When the average count (shown in the upper left corner of the screen) reaches 64,
read the isolation value using the marker.

Isolation from TEST PORT3 to TEST PORT2

40MHz to 2.6GHz —-85dB or less
2.6GHz to 3.8GHz —80dB or less
3.8GHz to 5.0GHz -B65dB or less
5.0GHz to 8.0GHz —55dB or less
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7 SPECIFICATIONS

7.1 Specifications of R3965A/B

7.1 Specifications of R3965A/B

ltem

R3965A/B

Directivity (25°C £5°C)

—30dB typical *—40dB typical (40MHz to 2.6GHz)
~-29dB typical *~32dB typical (2.6GHz to 3.8GHz)
—-25dB typical *-26dB typical (3.8GHz to 8.0GHz)
* :When 2PORT FULL CAL is performed

Test port load match (25°C £5°C)

-25d8 typical *-40dB typical (40MHz to 2.6GHz)
—20dB typical *-32dB typical (2.6GHz to
3.8GHz)

—14dB typical *—26dB typical {3.8GHz to
8.0GHz)

*» When 2PORT FULL CAL is performed

Frequency characteristics
Transmission magnitude
TEST PORT1 to TEST PORT2
{A(P1-P2)}
TEST PCRT1 to TEST PORT3
{B(P1-P3)}
TEST PORT2 to TEST PORT3
{C{P2-P3)}
Reflection magnitude
TEST PORT1
{A(P1-P2)}
TEST PORT2
{A(P1-2), C(P2-3) }
TEST PORT3
{B(P1-3)}

4dB p-p typical
4dB p-p typical

4dB p-p typical

6dB p-p typical
6dB p-p iypical

6dB p-p typical

Insertion loss

INPUT to TEST PORT1
{A(P1-2), B(P1-3} }

INPUT to TEST PORT2
{A(P1-2), C(P2-3) }

INPUT to TEST PORT3
{B(P1-3), C(P2-3) }

TEST PORT1 to A PCRT
{A(P1-2), B(P1-3) }

TEST PORT2 to A PORT
{C(P2-3)}

TEST PORT2 to B PORT
{A(P1-2)}

TEST PORT3 10 B PORT
{B(P1-3), C(P2-3) }

~11dB typical
—14dB typical
—14d8B typical
—22dB typicat
—25dB typical
—25dB typical

—22dB typical
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7.1 Specifications of R3965A/B

ltem

R3965A/B

|solation
TEST PORT1 to TEST PORT2

TEST PORT1 to TEST PORT3

TEST PORT2 to TEST PORT3

~85dB or less (40MHz to 2.6GHz)
--80dB or less (2.6GHz to 3.8GHz)
—65dB or less (3.8GHz to 5.0GHz)
—-55dB or less (5.0GHz to 8.0GHz)

—85dB or less (40MHz to 2.6GHz)
~80dB or less {2.6GHz to 3.8GHz)
—-65dB or less (3.8GHz to 5.0GHz)
—55dB or less (5.0GHz to 8.0GHz)

—85dB or less (40MHz to 2.6GHz)
—80dB or less (2.6GHz to 3.8GHz)
—65dB or less (3.8GHz to 5.0GHz)
—55dB ar less (5.0GHz to 8.0GHz)

Frequency range

40MHz 1o 8.0GHz

RF breakdown level

+20dBrm max.

Environmental conditions

Temperature range:  0°C {0 +50°C
Humidity range: 80% or lower (no
condensation)

Storage temperature range

—20°C to +60°C

Programming

The R37654H or R3767AH controls all functions.
Shares the R3765AH or R3767AH GPIB interface
for remote control.

Power supply

Powered by the R3765AH or R3767AH

Mass

5kg or less

External dimensions R3965A
R3965B

Approximately 424 (W) x 88 (H) x 400 (D) mm
Approximately 252 (W) x 88 (H) x 165 (D} mm

7-2
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7.2 Specifications of R3966A/B

7.2 Specifications of R3966A/B

ltem

R3966A/B

Insertion loss

PORT1 to TEST PORT1
{A(P1-P2), B(P1-P3) }

PORT1 to TEST PORT2
{C(P2-P3)}

PORT2 to TEST PORT2
{A(P1-P2)}

PORT2 to TEST PORT3
{B(P1-P3}, C{(P2-P3) }

—4dB typical
—6dB typical
—6d8 typical

--4dB typical

Isolation
TEST PORT1 o TEST PORT2

TEST PORT1 to TEST PORT3

TEST PORT2 to TEST PORT3

—85dB or less (40MHz 10 2.6GHz)
—80dB or less (2.6GHz 1o 3.8GHz)
—-65dB or less (3.8GHz to 5.0GHz)
-55dB or less (5.0GHz to 8.0GHz)

—85dB or less (40MHz {0 2.6GHz)
—80dB or less (2.6GHz to 3.8GHz)
—65dB or less (3.8GHz to 5.0GHz)
—55dB or less (5.0GHz to 8.0GHz)

—85dB or less (40MHz to 2.6GHz)
—80dB or less (2.6GHz to 3.8GHz)
~-65dB or less (3.8GHz to 5.0GHz)
—55dB or less (5.0GHz to 8.0GHz)

Frequency range

40MHz to 8.0GHz

RF breakdown level

+20dBm max.

Environmental conditions

0°C to +50°C
80% or lower (no condensation)

Temperature range:
Humidity range:

Storage temperature range

—20°C to +60°C

Programming

The R3765CH or R3767CH controls all functions.
Shares the R3765CH or R3767CH GPIB interface for
remote control.

Power supply

Powered by the R3765CH or R3767CH

Mass

5kg or less

R3966A
R3966B

External dimensions

Approximately 424 (W) x 88 (H) x 400 (D) mm
Approximately 252 (W) x 88 (H) x 165 (D) mm
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A1 MEAS Extension and Calibration Function Extension

APPENDIX

A.1 MEAS Extension and Calibration Function Extension

When the instrument is connected to the R3765AH/CH or R3767AH/CH network analyzer, the fol-
lowing two functions are enabled:
s MEAS extension {test port switching in three-port mode)

+ Calibration function extension  TRIPLEX 2PORT CAL
FULL 3PORT CAL

These two functions are described in this appendix.

A.1.1 MEAS extension (test port switching in three-port mode)

MEAS— S
S*
. S paramr selection menu
Measures the selected S parameter.
g
TEST-PORT/CONNECTION/* TEST PORT menu

Selects a system between measuring ports.
Selects the PORT1 to PORT2, the PORT1 to
PORTS3, or the PORT2 to PORTS setting.
Selecting these systems automatically
changes the 5 parameter selection menu.

List of MEAS soft key menus

MEAS

| S11[AIREFL FWD {(PORT1) 514[BIAEFL FWD (PORTH) S22[CIREFL FWD {PORT2)
SZ1[A]TRANS FWD (P1—-P2) S31[BITRANS FWD {P1--P3) S32[CITRANS FWD (P2—P3)
S12[A]TRANS REV (P1<P2) S13{B]TRANS REV (P1-P3) S23{C]TRANS REV (P2<P3)
S20[AIREFL. REV (PORT2) S33[BIREFL REV (PORT3} $S33ICIREFL REV {PORT3)
S11&521[A] FWD (P1-P2) 511&831[B] FWD (P1-:P3) S228&S32[C] FWD (P2—P3)
5228512[A] REV (P1<P2) $334513[B] REV (P1<F3) $334523[C] REV (P2¢-P3)
SUB.MEAS ON/OFF SUB.MEAS ON/OFF SUB.MEAS ON/OFE

‘—-» TESEPORT CONECTION [A(P1-P2)] -—-mt TEST-PORT CONECTION [B(P1-P3)} | | TESTPORT CONECTION [C{P2-P3)] —l
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A.1 MEAS Extension and Calibration Function Extension

A.1.2 Calibration function extension (TRIPLEX 2 PORT CAL / FULL 3 PORT CAL)

A-2

The TRIPLEX 2PORT CAL and FULL 3PORT CAL. function enables you to execute a calibration
when measuring multi-port devices using a test set.

As calibration data is operated according to the measurement item selected by MEAS, measure-
ment can be performed regardless of the combination between the measurement system (ANT
port, Tx port or Rx port) and the calibration data.

TRIPLEX 2PORT CAL —

PORT1 REFLECT'N Displays the PORT1 Reflection Error Data Acquisition
menu

PORTZ REFLECT'N Displays the PORT2 Reflection Error Data Acquisition
menu

PORT3 REFLECT'N Displays the PORT3 Reflection Error Data Acquisition
menu

TRANSMISSION Displays the PORT1, 2, and 3 Transmission Error Data
Acquisition menu

ISOLATION Displays the Isolation Data Acquisition menu

DONE TRIPLEX 2-PORT Executes TRIPLEX 2PORT CAL.

3PORT FULL CAL —

PORT1 REFLECT'N Displays the PORT1 Reflection Error Data Acquisition
menu

PORT2 REFLECT'N Displays the PORT2 Reflection Error Data Acquisition
menu

PORT3 REFLECT'N Developed to the PORT3 Reflection Error Data Acquisition
menu

TRANSMISSION Displays the PORT1, 2, and 3 Transmission Error Data
Acquisition menu

ISOLATION Displays the Isolation Data Acquisition menu

DONE TRIPLEX 2-PORT Executes FULL 3PORT CAL

TRIPLEX 2PORT CAL simultaneously executes FULL 2PORT CAL for three combinations
(PORT1 to PORT2, PORT1 to PORT3, and PORT2 to PORT3). As a result, when measuring
PORT1 to PORT2, the reflection error from PORTS cannot be removed because the error from
PORT3 is not calibrated.

In the same way, the error of PORT2 is not calibrated when measuring PORT1 to PORTS3, and
the error of PORT1 is not calibrated when measuring PORT2 to PORTS.

As the FULL 3PORT CAL completely calibrates the three-port network, it calibrates the error of
PORT?3 even when measuring PORT1 to PORT2. As a resulf, it calibrates the error caused by
the reflection from PORT3.

In the same way, the error of the PORT2 is calibrated when measuring PORT1 to PORT3, and
the error of PORT1 is calibrated when measuring PORTZ to PORT3.

However, measurement is always executed in three directions when performing the FULL
3PORT CAL. As the FULL 3PORT CAL measures PORT1 to PORT3 and PORT2 to PORT3
while measuring PORT1 to PORT2, three times the FULL 2PORT CAL measurement time is re-
guired.
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A.1 MEAS Extension and Calibration Function Extension

List of TRIPLEX 2PORT CAL soft key menus

PORT1 REFRECTN —~———M» [S11(PORT1) OPEN

PORT2 REFRECT'N S11{PORT1) SHORT

PORT3 REFRECTN S11{PORT1) LOAD

TRANSMISSION DONE PORT1 REFRECT'N

ISCLATION

DONE TRIPLEX 2-PORT » S22(PORT2) OPEN

S$22{PORT2} SHORT

522{PORTZ) LOAD

DONE PORT2 REFRECTN

S33(PORT3) OPEN

S33(PORT3) SHORT

S33{PORT3) LOAD

DONE PORT3 REFRECT'N

A(P1-P2) THRU

B(Pt-P3) THRU

C(P2-P3} THRU

DONE TRNS

OMIT ISCLATION

A(P1-P2) ISOLATION

B(P1-P3) ISOLATION

C(P2-P3) ISOLATION

DONE ISOLATION
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A1 MEAS Extension and Calibration Function Extension

A-4

List of FULL 3PORT CAL soft key menus

PORT1 REFRECT'N

PORT2 REFRECT'N

PORT3 REFRECT'N

TRANSMISSION

ISOLATION

DONE 3-PORT

____b.

S11(PORT1) OPEN

S11(PORT1} SHORT

S11{PORT1) LOAD

DONE PORT1 REFRECT'N

$522(PORT2) OPEN

S822(PORT2)} SHORT

S22{PORTZ2) LOAD

DONE PORT2 REFRECT'N

S33{PORTS) OPEN

S33(PORT3) SHORT

S$33(PORT3) LOAD

DONE PORT3 REFRECT'N

A(P1-P2) THRU

B(P1-P3) THRU

C(P2-P3) THRU

DONE TRNS

OMIT ISOLATION

A(P1-P2) ISCLATION

B(P1-P3) ISOLATION

C(P2-P3) ISOLATION

DONE ISOLATION
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A.1 MEAS Extension and Calibration Function Extension

A.1.3 List of GPIB codes

(1)

Dec 30/97

MEAS-related codes

[SENSe:IFUNCtionf<chno>}:POWer
[SENSe:JFUNCtion[<chno>][:ON]

Sets the Function MEAS mode and turns the SUB MEAS ON or OFF
(Command/Query)

New commands

Commands [SENSe:]JFUNCtion[ch|:POWer<input>
[SENSe:JFUNCtion[ch}[:ON}<str>

Parameters <input> = {RIAIBIARIBRIABIBDCIBDCRI
S11[AlIS21[A]IS12[A]ISFWDIA]ISREVIA]

S11BIS31BIS13BIS33BISFWDBISREVB

$22C1S32CIS23CIS33CISFWDCISREVCH

NONE}

<str>=  {*POWer{ACIDC} {11213}l

“POWer{ACIDC):RATIO[2,113,113,2}"]
“POWer:{S11[A]IS21[A]iS12[A]IS22[AlISFWDIAIISREV[A]
S11BIS31BISt3BIS33BISFWDBISREVBI
S22C1S32CIS23CIS33CISFWDCISREVCY|
“POWer:NONE”}

Response type RIAIBIARIBRIABIBDCIBDCRIS111821I1S12ISFWDISREVI
$11BIS31BIS13BIS33BISFWDBISREVEI
S22CI1832CIS23CIS33CISFWDCISREVCI
NONE

“POW:ACIDCH 11213}
“POW:{ACIDC)Y:RAT{2,1i3,113,2}"l
“POW:{5111S21i8121S22|SFWDISREVI
S11BIS31B1S13BIS33BISFWDBISREVBI
522CIS32CIS23CIS33CISFWDCISREVCY
“POW:NONE"
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A.1 MEAS Extension and Calibration Function Extension

Previous commands

Commands

SMEAS<hool>
Hesponse type
Description

CAUTION

{RIAIBIARIBRIABIBDCIBDCR}IN,
S11[A1,S21[A],S12]A],S22[A], SFWD[A],SREVIA],
511B,531B,513B,533B,SFWDB,SREVB,
$22C,532C,523C,533C, SFWDC,SREVC

o
See Table A-1.

When S11A to SREVC are set and as a result the switching of
the test ports (A, B, and C) is necessary, the correspondent
Main or Sub MEAS setting is used with the same port
connection.

Howsver, the channel MEAS setting used will be the previous
MEAS setting for that port.

Tabie A-1 Relationship between the New and Previous MEAS Commands

Previous New command L
command : Operation (input port)
<inpui> <str=
S11A S11A “POW:S11A” Sets S11[Al (TEST PORT connection A)
S21A S21A POW:S21A” Sets 521{A]. {TEST PORT connection A)
S12A S12A “POW:S12A7 Sets S12[A]. {TEST PORT connection A)
S22A S22A “POW:522A° Sets 522[A]. (TEST PORT connection A)
SFWDA SFWDA “POW:SFWDA" | Sets S21&S21[A]. (TEST PORT connection A)
SREVA SREVA “POW:SREVA” Sets S22&S12[A]. (TEST PORT connection A)
S118 S511B “POW:S11B” Sets S11[B]. (TEST PORT cennection B)
531B S3iB "POW:S318" Sets $31[B]. (TEST PORT connection B)
5138 5138 “POW:513B" Sets S13[B]. (TEST PORT connection B)
533B 533B “POW:S33B” Sets S33[B]. (TEST PORT connection B}
SFWDB SFWDB “POW:SFWDB” | Sets S11&S31[B]. (TEST PORT connection B)
SREVB SREVB “POW:SREVB” Sets S33&513[B). {TEST PORT connection B)
$22C 522C “POW.S22C7 Sets S22[C). (TEST PORT connection C)
832C S32C ‘POW:832C" Sets $32[C]. (TEST PORT connection C)
523C 523C “POW.523C" Sets §23[C]. (TEST PORT connection C)
533C S33C “POW:533C" Sets S33[C]. (TEST PORT connection C)
SFWDC SFWDC “DOW:SFWDC" | Sets S22&532[C]. (TEST PORT connection C)
SREVC SREVC “POW.SREVC” Sets 833&523[C]. (TEST PORT connection C)

A-6
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(2) CAL-related commands
Note <port> : 1; PORT1

A1 MEAS Extension and Calibration Function Extension

2;PORT2
3;PORT3

<eport>: 1;R channel

2;A channel
3;B channel
4;:PORT1
5;,PORT2
6;PORT3

1. | [SENSe:]CORRection[<chno>]:COLLect:METHod

=  Function

Sets the CAL method (type).

s Presence of command and query

« New command
Command

Parameter

Response type
= Previous command

Command

Response type

» Description

Dec 30/97

Command/Query

[SENSe:]CORRection<chno>]:COLLect: METHod<type>

<type>= {NORMalizel SNORmalizelF1PortiNISolation!
F2PortlD2PartIT2PortIF3Port}

NONEINORMISNORIF1PINISIF2PID2PIT2PIF3P

CAL{NONEINORMISNORIF1PINISIF2PID2PIT2PIF3P}
(CALNONE is only for Query.)

o

This command sets the CAL method in advance (see Table A-
2) before the CORR:COLL[:ACQ]STAN<n> or STAN{112|_c} is
used.
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A.1 MEAS Extension and Calibration Function Extension

A-8

CAUTION

When CORR:CSET:STAT or CORRECT is ON, this command
cannot be set. Also, if another type is specified when the CAL
has been obtained, the obtained data will be lost (same as
CORR:COLL:DEL).

The set value will be retained until the PRESET, *RST,
RECALL or LOAD command is used. { executed or reset).

When a <type> unavailable for the instrument is specitied, an
eIror OCCurs.

In Query, the currently used CAL type is returned even if the
calibration has not been completed (ie. not in DONE status;).

When CORR:COLL:DEL or CLEAR is executed, NONE is
automatically set.

[SENSe:]CORRection[<chno>]:COLLect[:ACQuire]<standard>

Function

Acquires the CAL. (Calibration) data.

Presence of command and query

New command
Command

Parameter

Previous command

Command

CAUTION

Command

[SENSe:]CORRection[<chno>]:COLLect[:ACQuire]<standard>

<standard>= [NORMalizelSNORmalizei---|
STANdard<n>}

STAN{1121314I5i6171819110111112(13114115116}

When using CORR:COLL STAN<n> or STAN{1I2I_c}, it is
necessary to set the CAL mode in advance using
CORR:COLL:METH<type> or
CAL{NORMISNORIF1P!F2PI_c} (see Table A-2).

When CORR:COLL:METH? Is NONE, or CALNONE is 1, the
result of CORR:COLL STAN<n> and STAN{1i2l_c} will be
invalid.
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A.1 MEAS Extension and Calibration Function Extension

Table A-2 Relationship between the Panel Menu and the STAN Command

Panel menu

Correspending GPIB command

Remarks

NORMALIZE (THRU)

CORR:COLL:METH NORM

Same as CORR:COLL NORM

CORR:COLL STANT1;*WAI Same as CORR:COLL NORM
NORMALIZE (SHORT) CORR:COLL:METH SNOR Same as CORR:COLL SNOR
CORR:COLL STANT1;*WAL Same as CORR:COLL SNOR

1 PORT FULL CAL

CORR:COLL:METH F1P

OPEN CORR:COLL STAN1;*WAI Same as CORR:COLL OPEN
SHORT CORR:COLL STANZ2;*WAI Same as CORR:COLL SHORT
LOAD CORR:COLL STAN3;*WAI Same as CORR:COLL LOAD
DONE 1-PORT CORR:COLL:SAVE

NORMALIZE & ISOLATION | CORR:COLL:METH NIS
THRU CORR:COLL STAN1;*WAI Same as CORR:COLL THRU

ISCLATION
DONE NORM & ISO

CORR:COLL STANZ2;"WAI
CORR:COLL:SAVE

Same as CORR:COLL ISOL

2 PORT FULL CALL

CORR:COLL:METH F2P

FWD:OPEN CORR:COLL STANT1;*WAI Same as CORR:COLL S110
FWD:SHORT CORR:COLL STANZ;"WA Same as CORR:COLL S115
FWD:LOAD CORR:COLL STAN3;*WAI Same as CORR:COLL S11L.
REV:OPEN CORR:COLL STAN4;*WAI Same as CORR:COLL 5220
REV:SHORT CORR:COLL STANS;*WAI Same as CORR:COLL §5225
REV:LOAD CORR:COLL STANG;*"WAI Same as CORR:COLL S22L
FWD.TRANS THRU CORR:COLL STAN7;*WAI Same as CORR:COLL FTR
FWD.MATCH THRU CORR:COLL STANS;*"WAI Same as CORR:COLL FMAT
REV.TRANS THRU CORR:COLL STAN9;*WAI Same as CORR:COLL RTR
REV.MATCH THRU CORR:COLL STAN10;"WAI Same as CORR:COLL. RMAT
GROUP THRU CORR:COLL STAN11;"WAI Same as CORR:COLL GTHR
OMIT ISOLATION CORR:COLL STAN12;*WAI Same as CORR:COLL OIS
FWD.ISOLATION CORR:COLL STAN13;*WAI Same as CORR:COLL FIS
REV.ISOLATION CORR:COLL STAN14;*WAI Same as CORR:COLL RIS
DONE 2-PORT CORR:COLI.:SAVE

DUPLEX 2 PORT CALL CORR:COLL:METH D2P

TRIPLEX 2 PORT CALL CORR:COLL:METH T2P

3 PORT FULL CALL

CORR:COLL:METH F3P

S11(PORT1)OPEN
S11(PORT1)SHORT
S11{PORT1)LOAD
522{PORT2)OPEN
522(PORT2)SHORT
S$22(PORT2)LOAD
S33(PORT3)OPEN
533(PORT3)SHORT
S33(PORT3)LOAD
A(P1-P2) THRU
B(P1-P3) THRU
C(P2-P3) THRU
OMIT ISOLATION
A(P1-P2) ISOLATION
B(P1-P3) ISOLATION
C(P2-P3) ISOLATION
DONE xxx

CORR:COLL STANT;*WAI
CORR:COLL STANZ;*WA
CORR:COLL STAN3;*WAI
CORR:COLL STAN4;*WAI
CORR:COLL STANS;*WAI
CORR:COLL STANG;*WAI
CORR:COLL STAN7;*WAI
CORR:COLL STANS;*WAI
CORR:COLL STANSG;*"WAI
CORR:COLL STAN10;"WAI
CORR:COLL STAN11;"WAI
CORR:COLL STAN12;*WA
CORR:COLL STAN13;*"WAI
CORR:COLL STAN14;*WAI
CORR:COLL STAN15;"WAl
CORR:COLL STAN16;"WAI
CORR:COLL:SAVE

Invalid when DUPLEX 2 FORT

Invalid when DUPLEX 2 PORT
DUPLEX, TRIPLEX,3-PORT
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A1 MEAS Extension and Calibration Function Extension
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[SENSe:]CORRection[<chno>}:CKIT:TERMinal|<pori>]

Function

Sets the male or female of the test port connector.

Presence of command and query

New command

Command
Parameter
Response type

Previous command

Command
Response type

Description

CAUTION

Command/Query

[SENSe:]CORRection[<chno>]:CKIT:TERMinal[<port>]<type>
<typex = {FEMalelMAL e}
FEMIMAL

PORT{112I13{FEMIMAL}
0

Switches between the male and female settings of the test port
connector when setting the CAL KIT for calibration. '

Sets the male or female for the test port, not for the CAL KIT.

Sets the connector type of the CAL KIT using
CORF:CKIT[:TYPE]«int> or CKIT{0I112131415}.

[SENSe:]CORRection{<chno>].CKIT[.TYPE]

Function

Sets the CAL kit connector type.

Presence of command and query

New command

Command
Parameter
Response type
Previous command
Command
Hesponse type

Description

Command/Query

[SENSe:JCORRection[<chno>]:CKIT[:TYPE]<int>
<int>
NR1 (integer number)

CKIT{OH 12131415}
ol

Sets the CAL Kit connector type used when setting the CAL kit
for calibration.
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A.1 MEAS Extension and Calibration Function Extension

Previous command | New command parameter Connector type
CKITO 0 Don’t care
CKIT1 1 N type (50€2) (male or female)
CKIT2 2 N type (75€2) {male or female)
CKIT3 3 3.5mm {male or female)
CKIT4 4 7mm
CKIT5 5 User defines

CAUTION The CORR:CKIT.TERM ({FEMIMAL} or PORT{1I2I3{FEM!

MAL)} sets the male or female setting for the connector.

[SENSe:]CORRection[<chno>]:PEXTension: TIME[<eport>]

Function

Setting correction value of reference plane extension

Presence of command and query

New command
Previous command

Parameter

‘Response type

Description

Command/Query
[SENSe:]CORRection[<chno>]:PEXTension: TIME[<eport>] <real>
EPORT{RIAIBI112|3}<real>

<real>

NR3 {real value)

Sets the value of the reference plane extension.

The command corrects the extension in accordance with the
input port. While the electrical length correction simply cor-
rects the set value, this command corrects in accordance with
input conditions by setting the value corresponding to the input
port.

For example, the command automatically sets the correction
value to two times the port extension value for reflection mea-
surements, and one lime the port extensicn value for transfer
measurements.
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A.1 MEAS Extension and Calibration Function Extension

6. | [SENSe:]Correction[<chno>]:SLOPe:PHASe

s Function Sets Phase slope.

* Presence of command and query
Command/Guery

s New command [SENSe:]Correction[<chno>]:SLOPe:PHASe<real>

+* Previous command PHASLO<real>

« Parameter <real>
e Response type NR3 {Real number)
« Description Sets the Phase slope value (degree).

Adds a phase slope value to the phase data so that the
starting point is 0° and the ending point is the specified phase
value.

This slope is not related to frequencies and is linearly
calculated at the points.

7. | [SENSe:]JCORRection[<chno>]:CKIT:DEFine:SAVE

» Function Saves the set STD value in USER-DEFINE.
¢ Presence of command and query
Command
« New command [SENSe:]JCORRection[<chno>]:CKIT:DEFine:SAVE

» Previous command STDSAVE

« Description Saves (registers) each STD value set by CORR: CKIT:DEF:
STN... or STD{11213}:- as USER-DEFINE.

8. | [SENSe:]CORRection|<chno>]:CKIT:DEFine:STANdard[<port>]:OCAPacitance[<n>]

¢ Function Sets the open capacitance of the open standard.

= Presence of command and query
Command/Query

e New command [SENSe:]CCRRection[<chno>]:CKIT:DEFine:STANdard[<port>]:
OCAPacitance[<n>]<real>

* Previous command STO{11213}C{0i112|3}<real>
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= Parameter <real>

» Response type NR3 (Real number)

« Description Sets open capacitance of the open standard (CAL kit).

Previous command New command<n> Setting range

STD{11213}C0 0 +10k (10~ - 15F)
STD{11213}CH 1 +10k (10~ - 27F/Hz)
STD{11213}C2 2 +10k (10~ - 36F/HzA2)
STD{112I31C3 3 +10k (10" - 45F/HzA3)

e CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.

9. | [SENSe:JCORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:ODELay

Function Sets the electrical length (time) of the open standard.

L

Presence of command and query
Command/Query

New command [SENSe:]JCORRection[<chno>}:CKIT:DEFine:STANdard{<port>]:
ODELay<real=>

Previous command STD{11213}ODEL<real>

»  Parameter <real>

s Response type NR3 (Real number)

¢ Description Sets the electrical length of the open standard (CAL kit) in
time.

«  CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.
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10.

11.

A-14

[SENSe:]CORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:0LOSs

Function Sets the loss of the open standard.

Presence of command and query
Command/Query

New command [SENSe:JCORRection[<chno>}:CKIT:DEFine:STANdard[<port>]:
OLOSs<real> :

Previous command STD{11213}0LOS<real>

Parameter <real>

Response type NR3 {Real number)

Description Sets the loss {©Q/sec) of the open standard (CAL kit).
CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a seiting has been
made, the set value will be lost.

[SENSe:JCORRection{<chno>]:CKIT:DEFine:STANdard[<port>]:GiMPedance

Function Sets the impedance (Z0) of the open standard.

Presence of command and query
Command/Query

New command [SENSe:JCORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:
OlMPedance<real>

Previous command STD{112[3}0IMP<real>

Parameter <real>

Response type NR3 (Real number)

Description Sets the impedance (Z0) of the open standard (CAL kit).
CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.
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12.

13.

A.1 MEAS Extension and Calibration Function Extension

[SENSe:JCORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:SDELay

Function

Sets the electrical length (time) of the short standard.

Presence of command and query

New command

Previous command

Command/Query

[SENSe:]JCORRection[<chno>]:CKIT:DEFine:STANdard{<port>]:
SDELay<real>

STD{112I3}SDEL<real>

Parameter <real>

Response type NR3 {Real number)

Description Sets the electrical length of the short standard (CAL kit) in
time.

CAUTION When the following operation is executed without performing
CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.

[SENSe:]CORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:SLOSs

Function

Sets the loss of the short standard.

Presence of command and query

New command

Previous command
Parameter
Response type
Description

CAUTION

Command/Query

[SENSe:]CORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:
SLOSs<real>

STD{11213}SLOS<real=

<real>

NR3 (Real number)

Sets the loss (/sec) of the short standard (CAL kit).

When the following operation is executed without performing
CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.
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14.

15.

[SENSe:]CORRectionf<chno>]:CKIT:DEFine:STANdard[<port>]:SIMPedance

Function Sets the impedance (Z0} of the short standard.

Presence of command and query
Command/Query

New command [SENSe:JCORRection[<chno>]:CKIT:DEFine:STANdard[<port>]:
SiMPedance<real>

Previous command STD{1i2131SIMP<«real>

Parameter <real>

Response type NR3 {Real number)

Description Sets the impedance (Z0) of the short standard (CAL kit).
CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.

[SENSe:]CORRection[<chno>]:CKIT:DEFine:STANdard{<port>]:TDELay

Function Sets the electrical length {time) of the thru standard.

Presence of command and query
Command/Query

New command [SENSe:]CORRection[<chno=]:CKIT:DEFine:STANdard{<port>];
TDELay<real=

Previous command STD{11213}TDEL<real>

Parameter <real>
Response type NR3 {Real number)
Description Sets the electrical length of the thru standard (CAL kit) in time.
Previous command | New command<port> Corresponding port
STD1TDEL 1 Between PORT1 and PORTZ2
STD2TDEL 2 Betwaen PORT1 and PORT3
STD3TDEL 3 Between PORT2 and PORT3
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16.

17.

A.1 MEAS Extension and Calibration Function Extension

CAUTION When the following operation is executed without performing
CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.

[SENSe:JCORRection[<chno>}:CKIT:DEFine:STANdard[<port>]:TLOSs

Function Sets the loss of the thru standard.

Presence of command and query
' Command/Query

New command [SENSe:JCORRectionf<chno>]:CKIT:DEFine:STANdard[<port>]:
TLOSs<real>

Previous command STD{11213jTLOS<real>

Parameter <real»
Response type NR3 (Real number)
Deseription Sets the [oss (Q/sec) of the thru standard (CAL kit).

Previous command New command<port> Corresponding port
STD1TLOS 1 Between PORT1 and PORT2
STD2TLOS 2 Between PORT1 and FORT3
STD3TLOS 3 Between PORT2 and PORT3

CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.

[SENSe:]CORRection[<chno>]:CKIT:DEFine:STANdard|<port>]: TIMPedance

Function Sets the impedance (Z0) of the thru standard.

Presence of command and query
Command/Query

New command [SENSe:JCORRection|<chno>]:CKIT:DEFine:STANdard[<port>]:
TiMPedance<real>

Previous command STD{t1213}TIMP<real>
Parameter <real>

Response type NR3 (Real number)
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s Description Sets the impedance (Z0) of the thru standard (CAL kit).
Previous command New command<port> Corresponding port
STD1TIMP 1 Between PORT1 and PORT2
STD2TIMP 2 Between PORT1 and PORT3
STD3TIMP 3 Between PORT2 and PORT3
= CAUTION When the following operation is executed without performing

CORR:CKIT:DEF:SAVE or STDSAVE after a setting has been
made, the set value will be lost.
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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.

06.11



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





