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Regulatory Information

The regulatory information is in the User's Guide supplied with the
analyzer.

Safety, Warranty, and Assistance

Refer to the User's Guide for information on safety, warranty, and
assistance.
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The Installation and Quick Start Guide
familiarizes you with the

HP 8753E/Option 011 network analyzer’s
front and rear panels, electrical and
environmental operating requirements, as
well as procedures for installing, configuring,
and verifying the operation of the analyzer.

The User’s Guide shows how to make
measurements, explains commonly-used
features, and tells you how to get the most
performance from your analyzer.

The Quick Reference Guide provides a
summary of selected user features.

The HP-IB Programming and Command
Reference Guide provides programming
information for operation of the network
analyzer under HP-IB control.

The HP BASIC Programming Examples
Guide provides a tutorial introduction using
BASIC programming examples to
demonstrate the remote operation of the
network analyzer.

The System Verification and Test Guide
provides the system verification and
performance tests and the Performance Test
Record for your HP 8753E/Option 011
network analyzer.
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HP 87533 Front and Rear Panel

Front Panel Features

Caution Do not mistake the line switch for the disk eject
button. See the figure below. If the line switch is
mistakenly pushed, the instrument will be turned off,
losing all settings and data that have not been saved.

17/
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Figure I-I. HP 87533 Front Panel

Figure I-1 shows the location of the following front panel features and
key function blocks. These features are described in more detail later in
this chapter.

1.  LINE switch. This switch controls ac power to the analyzer. 1 is
on, 0 is off.

HP 87533 Front and Rear Panel I-1



2. Display. This shows the measurement data traces, measurement
annotation, and softkey labels. The display is divided into specific
information areas, illustrated in Figure 1-2.

3. Disk drive. This 3.5 inch drive allows you to store and recall
instrument states and measurement results for later analysis.

4. Disk gect button.

Softkeys. These keys provide access to menus that are shown on
the display.
6. STIMULUS function block. The keys in this block allow you to

control the analyzer source’s frequency, power, and other stimulus
functions.

7. RESPONSE function block. The keys in this block allow you
to control the measurement and display functions of the active
display channel.

8. ACTIVE CHANNEL keys. These keys activate one of the four
measurement channels. Once activated, a channel can then be
configured for making measurements.

The analyzer has four display channels. activates channel
1or3, and activates channel 2 or 4. Refer to “Using
Display Functions” in Chapter 2 for information on enabling
channels 3 and 4 and making them active.

9. The ENTRY block. This block includes the knob, the step () ()
keys, and the number pad. These allow you to enter numerical
data and control the markers.

You can use the numeric keypad to select digits, decimal points,
and a minus sign for numerical entries. You must also select a units
terminator to complete value inputs.

The backspace key has two independent functions:
a Modifies entries and test sequences.

= Turns off the softkey menu and, if more than one marker is
active, the marker information is displayed in the softkey area.

Refer to “Markers and the Backspace Key” in Chapter 2.

1-2 HP 87533 Front and Rear Panel



10.

11.

12.

13.

14.

INSTRUMENT STATE function block. These keys allow you
to control channel-independent system functions such as the
following:

m copying, save/recall, and HP-IB controller mode

= limit testing

= external source mode

s tuned receiver mode

= frequency offset mode

s test sequence function

= harmonic measurements (Option 002)

s time domain transform (Option 010)

HP-IB STATUS indicators are also included in this block.

key. This key returns the instrument to either a known
factory preset state, or a user preset state that can be defined.
Refer to the “Preset State and Memory Allocation” chapter for a
complete listing of the instrument preset condition.

PROBE POWER connector. This connector (fused inside the
instrument) supplies power to an active probe for in-circuit
measurements of ac circuits.

R CHANNEL connectors. These connectors allow you to apply an
input signal to the analyzer's R channel, for frequency offset mode.

PORT 1 and PORT 2. These ports output a signal from the source
and receive input signals from a device under test. PORT 1 allows
you to measure S;2 and S;;3. PORT 2 allows you to measure Sz;
and ng.

HP 87533 Front and Rear Panel 1-3



Analyzer Display
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Figure 1-2. Analyzer Display (Single Channel, Cartesian Format)
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The analyzer display shows various measurement information:
= The grid where the analyzer plots the measurement data.

s The currently selected measurement parameters.

m The measurement data traces.

Figure 1-2 illustrates the locations of the different information labels
described below. In addition to the single-channel display shown in
Figure 1-2, multiple graticule and channel displays are available, as
described in “Using Display Functions” in Chapter 2.

When multiple channels are superimposed or displayed in separate
graticules, information is arranged as follows:

= Channel(s) displayed and measurement parameter(s) are at the top of
each graticule.

s Stimulus frequency information is at the bottom of each graticule.

s Marker information (when selected) is on the right side of each
graticule.

1-4 HP 87633 Front and Rear Panel



Stimulus Start Value. This value could be any one of the
following:

e The start frequency of the source in frequency domain
measurements.

m The start time in CW mode (0 seconds) or time domain
measurements.

= The lower power value in power sweep.

When the stimulus is in center/span mode, the center stimulus
value is shown in this space.

Stimulus Stop Value. This value could be any one of the
following:

® The stop frequency of the source in frequency domain
measurements.

m The stop time in time domain measurements or CW sweeps.
e The upper limit of a power sweep.

When the stimulus is in center/span mode, the span is shown in
this space. The stimulus values can be blanked.

(For CW time and power sweep measurements, the CW frequency
is displayed centered between the start and stop times or power
values.)

Status Notations. This area shows the current status of various
functions for the active channel.

The following notations are used:

Avg =  Sweep-to-sweep averaging is on. The averaging count is
shown immediately below.

Cor =  Error correction is on. (For error-correction procedures,
refer to Chapter 5, “Optimizing Measurement Results.”)

HP 87533 Front and Rear Panel 1-5



C? = Stimulus parameters have changed from the
error-corrected state, or interpolated error correction is
on. (For error-correction procedures, refer to Chapter 5,
“Optimizing Measurement Results. ”)

C2 = Full two-port error-correction is active and either the
power range for each port is different (uncoupled), or the
TESTSE T ZH H @L [iis activated. The annotation
occurs because the analyzer does not switch between
the test ports every sweep under these conditions.
The measurement stays on the active port after an
initial cycling between the ports. (The active port is
determined by the selected measurement parameter.)
You can update all the parameters by pressing

MEHSE

Del = Electri_cal delay ha_s been added or subtracted, or port
extensions are active.

ext = Waiting for an external trigger.

Ofs = Frequency offset mode is on.

Oof?= Frequency offset mode error, the IF frequency is not

within 10 MHz of expected frequency. LO inaccuracy is
the most likely cause.

Gat =  Gating is on (tune domain Option 010 only). (For time
domain measurement procedures, refer to Chapter 2,
“Making Measurements.”)

H=2 = Harmonic mode is on, and the second harmonic is being
measured (harmonics Option 002 only). (See “Analyzer
Options Available” later in this chapter.)
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Hid =
man=
PC =

PC? =

P? =

PRm =
Smo =
tsH =

Harmonic mode is on, and the third harmonic is being
measured (harmonics Option 002 only). (See “Analyzer
Options Available” later in this chapter.)

Hold sweep.
Waiting for manual trigger.

Power meter calibration is on. (For power meter
calibration procedures, refer to Chapter 5, “Optimizing
Measurement Results.”)

The analyzer’s source could not be set to the desired
level, following a power meter calibration. (For power
meter calibration procedures, refer to Chapter 5,
“Optimizing Measurement Results. ")

Source power is unleveled at start or stop of sweep.
(Refer to the HP 8753E Network Analyzer Service Guide
for troubleshooting.)

Source power has been automatically set to minimum,
due to receiver overload.

Power range is in manual mode.
Trace smoothing is on.
Indicates that the test set hold mode is engaged.

That is, a mode of operation is selected which would
cause repeated switching of the step attenuator. This
hold mode may be overridden.

Fast sweep indicator. This symbol is displayed in the
status notation block when sweep tune is less than 1 .0
second. When sweep time is greater than 1.0 second, this
symbol moves along the displayed trace.

Source parameters changed: measured data in doubt
until a complete fresh sweep has been taken.

Active Entry Area. This displays the active function and its
current value.

Message Area. This displays prompts or error messages.

Title. This is a descriptive alpha-numeric string title that you
define and enter through an attached keyboard or as described in
Chapter 4, “Printing, Plotting, and Saving Measurement Results.”

HP 87633 Front and Rear Panel 1-7



10.

11.

12.

13.

14.

15.

Channel. This is the channel selected with the (Chan1) and (Chan2)
keys. For multiple, superimposed channel displays, more than one
channel will be shown.

Measured Input(s). This shows the S-parameter, input, or ratio of
inputs currently measured, as selected using the key. Also
indicated in this area is the current display memory status.

Format. This is the display format that you selected using the

Format) key.

Scale/Div. This is the scale that you selected using the
key, in units appropriate to the current measurement.

Reference Level. This value is the reference line in Cartesian
formats or the outer circle in polar formats, whichever you
selected using the key. The reference level is also
indicated by a small triangle adjacent to the graticule, at the left
for channel 1 and at the right for channel 2 in Cartesian formats.

Marker Values. These are the values of the active marker, in
units appropriate to the current measurement. (Refer to “Using
Analyzer Display Markers” in Chapter 2, “Making Measurements.")

Marker Stats, Bandwidth. These are statistical marker values
that the analyzer calculates when you access the menus with the

key. (Refer to “Using Analyzer Display Markers” in
Chapter 2, “Making Measurements.")

Softkey Labels. These menu labels redefine the function of the
softkeys that are located to the right of the analyzer display.

Pass Fail. During limit testing, the result will be annunciated
as PRSE if the limits are not exceeded, and FA 1 L if any points
exceed the limits.
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Rear Panel Features and Connectors
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Figure 1-3. HP 87533 Rear Panel
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Figure 1-3 illustrates the features and connectors of the rear panel,
described below. Requirements for input signals to the rear panel
connectors are provided in Chapter 7 of the User's Guide.

1

HP-IB connector. This allows you to connect the analyzer to an
external controller, compatible peripherals, and other instruments
for an automated system.

PARALLEL interface. This connector allows the analyzer to
output to a peripheral with a parallel input. Also included, is a
general purpose input/output (GPIO) bus that can control eight
output bits and read five input bits through test sequencing.

RS-232 interface. This connector allows the analyzer to output to
a peripheral with an RS-232 (serial) input.

KEYBOARD input (mini-DIN). This connector allows you to
connect an external keyboard. This provides a more convenient
means to enter a title for storage files, as well as substitute for the
analyzer's front panel keyboard.

Power cord receptacle, with fuse. For information on replacing
the fuse, refer to the HP 8753F Network Analyzer Installation and
Quick Start Guide or the HP 8753E Network Analyzer Service
Guide.
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10.

11.

12.

13.

14.

15.

16.

Line voltage selector switch. For more information, refer to the
HP 87533 Network Analyzer Installation and Quick Start Guide.

Fan. This fan provides forced-air cooling for the analyzer.
10 MHZ PRECI SION REFERENCE OUTPUT. (Option 1D5)
10 MHZ REFERENCE ADJUST. (Option 1D5)

EXTERNAL REFERENCE INPUT connector. This allows for a
frequency reference signal input that can phase lock the analyzer
to an external frequency standard for increased frequency
accuracy.

The analyzer automatically enables the external frequency
reference feature when a signal is connected to this input. When
the signal is removed, the analyzer automatically switches back to
its internal frequency reference.

AUXILIARY INPUT connector. This allows for a dc or ac voltage
input from an external signal source, such as a detector or function
generator, which you can then measure using the S-parameter
menu. (You can also use this connector as an analog output in
service routines, as described in the service manual.)

EXTERNAL AM connector. This allows for an external analog
signal input that is applied to the ALC circuitry of the analyzer's
source. This input analog signal amplitude modulates the RF
output signal.

EXTERNAL TRIGGER connector. This allows connection of an
external negative-going TTL-compatible signal that will trigger a
measurement sweep. The trigger can be set to external through
softkey functions.

TEST SEQUENCE. This outputs a TTL signal that can be
programmed in a test sequence to be high or low, or pulse

(10 pseconds) high or low at the end of a sweep for robotic part
handler interface.

LIMIT TEST. This outputs a TTL signal of the limit test results as
follows:

= Pass: TTL high
= Fail: TTL low

MEASURE RESTART. This allows the connection of an optional
foot switch. Using the foot switch will duplicate the key sequence

P EE RESTART.
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17.

18.

19.

20.

TEST SET INTERCONNECT. This allows you to connect an

HP 87533 Option 011 analyzer to an HP 85046A/B or 85047A
S-parameter test set using the interconnect cable supplied with the
test set. The S-parameter test set is then fully controlled by the
analyzer.

BIAS INPUTS AND BUSES. These connectors bias devices
connected to port 1 and port 2. The fuses (1 A, 125 V) protect the
port 1 and port 2 bias lines.

Serial number plate. The serial number of the instrument is
located on this plate.

EXTERNAL MONITOR: VGA. VGA output connector provides
analog red, green, and blue video signals which can drive a VGA
monitor.
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Making Measurements

Table 2-1. Connector Care Quick Reference

Handling and Storage

Do

Do Not

Keep connectors clean
Extend sleeve or connector nut
Use plastic end-caps during storage

Touch mating-plane surfaces
Set connectors contact-end down

Visual Inspection

Do

Do Not

Inspect all connectors carefully
Look for particles, scratches, and dents

Use a damaged connector - ever

Connector

Cleaning

Do

Do Not

Try compressed air first
Use isopropyl alcohol
Clean connector threads

Use any abrasives
Get liquid into plastic support beads

Gaging Connectors

Do

Do Not

Clean and zero the gage before use
Use the correct gage type

Use correct end of calibration block
Gage all connectors before first use

Use an out-of-spec connector

Making Connections

Do

Do Not

Align connectors carefully

Make preliminary connection lightly
Turn only the connector nut

Use a torque wrench for final connect

Apply bending force to connection
Over tighten preliminary connection
Twist or screw any connection

Tighten wrench past “break” point
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Basic Measurement Sequence and Example

Basic Measurement Sequence

There are Eve basic steps when you are making a measurement.

1. Connect the device under test and any required test equipment.
. Choose the measurement parameters.

2
3. Perform and apply the appropriate error-correction.
4. Measure the device under test.

5

. Output the measurement results.

Basic Measurement Example
In the following example, a magnitude and insertion phase response
measurement is made.
Step 1. Connect the device under test and any required test
equipment.

1. Make the connections as shown in Figure 2-1.

NETWORK ANALYZER

o3 (ya00s
R B

5888 °
88 " o
o 9

{r—
DOOD 0ODO

DEVICE UNDER TEST

Figure 2-1. Basic Measurement Setup
Step 2. Choose the measurement parameters.
2. Press (Preset) PRESET: FRCTORY.
Setting the Frequency Range
3. ‘Ib set the center frequency to 134 MHz, press:

() @D )

2-2 Making Measurements



4. 'Ib set the span to 30 MHz, press:
(Gem) (30) (W)
Setting the Source Power
5. Ib change the power level to -5 dBm, press:
FOHER
Setting the Measurement
6. Ib change the number of measurement data points to 101, press:

(Fem) HUMBER OF POT HTS ()

7. 'Ib select the transmission measurement, press:
(Meas) Trans:FHD S21 ¢BeR)
8. ‘Ib view the data trace, press:

Scale Ref FTOEERLE

Step 3. Perform and apply the appropriate error-correction.

£l

9. Refer to the “Optimizing Your Measurement Results” chapter.

10. Ib save the instrument state and error-correction in the analyzer
E - MiOEY EETURH

internal memory, press:

ve Recal :
Ll o

STHEE

Step 4. Measure the device under test.

11. Replace any standard used for error-correction with the device
under test.

12. Ib measure the insertion loss of the bandpass filter, press:
|Marker | lM{ﬁ |

Step 5. Output the measurement results.

13. Ib create a hardcopy of the measurement results, press:

FRINT (or FLOT)
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Using the Display Functions

To View Four Channels Simultaneously

Note A full two-port calibration must be active before
enabling auxiliary channels 3 or 4. Refer to Chapter 5,
“Optimizing Measurement Results” in the User's Guide
for a description of a full two-port error correction.

1. Press @isplay ) DUAL: BLIAD P

2. Put channel 1 in the upper graticule and channel 2 in the lower
graticule:

Set BilHL CHRAH wm OFF to TH.
3. Enable auxiliary channel 3;
Set Alls CHAM om OFF to GH.
4. Enable auxiliary channel 4:
5. Create a four-graticule display:
Set SPLIT [+ EER« 1lEwRH=4Eto4H,

See Figure 2-2 for the resulting display. This is the default channel
orientation, where channel 1 is the upper left graticule, channel 2 is the
upper right graticule, channel 3 is the lower left graticule, and channel 4
is the lower right graticule.
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Description of the Auxiliary Channels

s Channels 1 and 2 are the primary channels.

s Channel 3 is the auxiliary channel for channel 1.
s Channel 4 is the auxiliary channel for channel 2.

s The auxiliary channels can be independently configured from each
other and the primary channels in all variables except stimulus; an
auxiliary channel always has the same stimulus values as its primary
channel.

The default measurement parameter for each channel is:
s Channel 1; S11
m Channel 2; S21
= Channel 3; S12
= Channel 4; 822

2 Sep 1998 14:135:57

CH1 LOB .5 dB/ REF -2 dB CH2 LOB 10 dB/ REF -50 dB
511 s21 DUAL CHAN
" N off
~ AUX CHAN
< o ort
PR PR
4 PARAM
c? \N,.r\ -, co DISPLAYS
hod Lo .4 T
SPLIT DISP
1x
+ +
CENTR 134.000 MHz SPAN 45.000 MHz CENTR 134,000 MHz SPAN 45.000 HHz
CH3 LOG 1@ dB/ REF -56 dB CH4 LOB .5 dB/ REF -3 dB
§12 §22
2%
Y N
M h 4] =
/ CHANNEL
N POSITION
o
T
. . RETURN
CENTR 134.000 MHz SPAN 45.888 MHz CENTR 134,080 MHz SPAN 45088 MHz

Figure 2-2. Four Parameter Display
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Quick Four-Parameter Display

A quick way to set up a four-parameter display once a full two-port
calibration is active is to use one of the options in the menu.

After a full two-port calibration has been performed or recalled from a
previously saved instrument state:

1. Press (Display).

2. Press Bl#RE | BUAE SETHE.
3. Press 4 FRERAMN BEEESFLAYS.
4. Press SETUP H.

To Make an Auxiliary Channel Active:

activates channels 1 and 3, and activates channels 2
and 4.

The following steps illustrate how the measurement channel
LED indicators work. From step 5 in “Ib View Four Channels
Simultaneously”:

1. Press (Chan 2).
The LED adjacent to is flashing. This indicates that channel 4 is
active and may be configured.

2. Press (Chan 1). The LED adjacent to is constantly lit. This

indicates that channel 1 is active.

3. Press again. The LED is flashing, indicating that channel 3 is
active and may be configured.

Once active, a channel's markers, limit lines, format, and other variables
can be applied and changed. Also, the active entry and stimulus values
will change to the color of the active channel.
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To Save a Data Trace to the Display Memory
Press (Display) ERTR—H1E:

To View the Measurement Data and Memory Trace

1. To view a data trace that you have already stored to the active
channel memory, press:

(Display) ME MO F %

2. To view both the memory trace and the current measurement data
trace, press:
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To Divide Measurement Data by the Memory Trace

1. You must have already stored a data trace to the active channel
memory.

2. Press(Display) DAT

FHAHEN.

To Subtract the Memory Trace from the
Measurement Data Trace

1. You must have already stored a data trace to the active channel
memory.

2. Press(Display) [

To Ratio Measurements in Channel 1 and 2

1. Press (€0n1) (Menu) HUMEER DF MTE.
2. Press (G2 J(Hemu )JHEIBEER]I D€ nter the same
value that you observed for the channel 1 setting.

3. Press MOFE and set 201 T8 D2 &n OFF to BH.

To Title the Active Channel Display

1. Press MORE TITL E toaccess the title menu.

2. Press ERBZE 1“ 1 TLE and enter the title you want for your
measurement display. Use an external keyboard or the analyzer front
panel.
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Using Markers

To Activate Display Markers
Press (farker )M AR E

Delta Markers and Statistics

AEHL)A MEEZ 1 to make marker 1 a
reference marker.

2. Move marker 1 to any point that you want to reference.

3. PressHAREER 2 and move marker 2 to any position that you want
to measure in reference to marker 1.

CH1 Sp4 log MAG 1@ dBs REF -5@ dB 2:~2.9117 dB
by 18. 395 9 MHz
AREF=1
1] @ 2 BE
MARKER 2-
10| 39S MHz

T i

Y % S e

CENTER 134 0@8 28@ MHz N 35 LZ'B'B‘RNz

aw000032

Figure 2-3. Marker 1 as the Reference Marker
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4. Press (Marker) MkR HODE MEMU 5

ATS B8H to calculate and

display the statistics of the measurement data between the active

marker and the delta reference marker.

CHL Sz; | og MAG 20 dB/ REF @ dB 2: -3.7131 dB
" 26. 304 0do MHz

PRm jREF-l
mean: --8.93j 5 dB

MARKER 2- k.dev{ 1.5481 dB

26[ 304 MHz p-p| S.B718 dB

/

N

/]

~

A

V'S

CENTER 125. 900 809 MHz

SPAN

120. 000 0@ MHz

Figure 2-4. Example Statistics of Measurement Data

Search for a Specific Amplitude

Searching for the Maximum Amplitude
1. Press GERREEH ) HAREER

2. Press SEARRCHY MAH,

Searching for the Minimum Amplitude

1. PressS(MakerAHEREERC H
2. Press TS TR,
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Markers and the Backspace Key

Besides modifying entries and test sequences, the backspace key has
a second function; it toggles the softkey display on and off and, if more
than one marker is active, moves the marker information off of the
graticules and into the softkey area. This function makes data traces
and marker information easier to view.
To Move Marker Information off of the Graticules
1. Activate markers 1 through 5:

Press (Market) MEEKER u g h HARKER &5
The display will appear similar to Figure 2-5.

2 Sep 1998 12109143

CHL LOS .5 dB/ REF -2 dB CH2 LOB 10 dB/ REF -58 dB
§11  41-1.4060 dB 151,509 508 MHz $21  41-69.313dB 151,509 500 Mz MARKER
3 I 1
M
LSL. £a95 | Mz CH1 Markers Wafkers |
Ju-1.0169 dB 15407
i 6.68200 MHz 1 B MHz
N v 3 2
e R SRR |
PR Z PRm : MHz
B-31389 8 ~43.278 a8
163.97660 MHz 3 @ MHz 3
c? \~ e c? A
FT R e r |
7 i
4
* * —_
CENTR 134.000 MHz SPAN 45.008 MHz CENTR 134,000 MHz SPAN 45.800 MHz
CH3 LOG 10 dB/ REF -50 dB CH4 LOB .S dB/REF -2.5 dB
$12 41-71.2%4 0B  151.569500 MHz $22 4:~2.11487dB 151.509 500 Mz
- ;
CH3 Markers [Matkers |
1:-75.952 dB 17923 o8
! .9\ 141 6.88200 MHz 14 0 MHz an
2:-23.108 dB -a14? a8 OFF
129.46850 MHz i M 12| 40 MHz
3:-23,120 dB ~3913s a8
9.97600 MHz 1 B MHz & MODE
by [ MENU
bl
£ 3
5 MKR ZERO
+ +
CENTR 134.000 MHz SPAN 45.008 MHz CENTR 134,800 MHz SPAN 45.000 MHz

Figure 2-5. Markers before Pressing the Backspace Key
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2. Press

The display will appear similar to Figure 2-6. Notice that the marker
information has moved off of channels’ 2 and 4 graticules and into the
softkey display area.

2 Sep 1998 12:12:09

CHL L06 .5 dB/ REF -2 CH2 LOG 1@ dB/ REF -5 dB
$11  4:-1.4831 dB  151.509 508 MHz $21  4-63.132 dB 151.589 500 MHz
g
. |
LS. 5095 z CH1 Markers CH2 Markers
11-1.0229 dB 11-75.710 dB
6.88208 MHz 116.88200 MHz
N i 3
Z-3:1009 48 21-23,481 dB
PR 1F .46858 MHz 129.46850 MHz
3:-3,1489 dB 31-23,407 dB
9.9%600 MHz 155768 E
c? . ¢? Al
fd wam
N A
+ +
CENTR 134.000 MHz SPAN 45.000 MHz CENTR 134.000 MHz SPAN 45000 MHz
CH3 LOG 10 d8/ REF -30 dB CH4 LOB .5 dB/ REF -2,% dB
§12 41-70.2%7 dB  151.509 500 MHz $22 4:-2,1132°dB 151.509 500 MHz

CH3 Markers CH4 Markers
1:-735.661 dB 1:-1.7005 dB
9\ 6.86200 MHz - 116.88200 MHz
2-23.316 dB hy 2:-3.8129 dB
9.46858 MHz i3 u‘ N - 129.46850 MHz
3-22,928 dB 3-3,9114 dB
9,97600 MHz ; 139.97600 MHz
T i
d 3
T +
CENTR 134,880 MHz SPAN 45.800 MHz CENTR 134.000 MHz SPAN 43000 MHz

Figure 2-6. Markers after Pressing the Backspace Key
To Move Marker Information back onto the Graticules

3. Press (&)

Notice that the marker information moves back onto the graticules

and that the softkey menu is restored as shown in Figure 2-6. The
softkey menu is also restored when a softkey or hardkey is pressed. The
hardkey must be one which opens a menu, such as (Format) or (System).
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Testing A Device with Limit Lines

Creating Flat Limit Lines

In this example procedure, the following flat limit line values are set:

Frequency Range ... ..., Power Range
127 MHzto 140 MHz.. ........ ... ... ... . . -27dBto-21dB
100 MHzto 123 MHz.. ........ .. -200 dB to -65 dB
146 MHzto 160 MHz.. .. ... ... ... -200 dB to -65 dB
Note The minimum value for measured data is -200 dB.

1. ‘Ib access the limits menu and activate the limit lines, press:

L ENL LIM
CZLE &

2 Ib create a new limit line, press:
=8

The analyzer generates a new segment that appears on the center of
the display.

3. To specify the limit's stimulus value, test limits (upper and lower),
and the limit type, press:

f it e LL' E @)

URP T
LOWE
BOME

Note You could also set the upper and lower limits by using
the M IBDLE MALIE and BEEEH LIMITS Keys. Ib
use these keys for the entry, press:

MIBDLE ¥ALHE
DELTA LIMITE 3)(1)

This would correspond to a test specification of -24
+3 dB.

4. |b define the limit as a flat line, press:
EIMIT THEFEFLAT L IHEE E TURN
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5. Ib terminate the flat line segment by establishing a single point limit,

ALUE (1a0) (M7w)
HGLE P

Figure 2-7 shows the flat limit lines that you have just created with
the following parameters:

= stimulus from 127 MHz to 140 MHz
= upper limit of -21 dB
= lower limit of -27 dB

€Wl fay leg MAC 1@ 4B/ REF -G§ dm

| et

CENTER 134.000 00@ MHz SPAN  50.008 @20 MHz
aw000010

Figure 2-7. Example Flat Limit Line

6. ‘Ib create a limit line that tests the low side of the filter, press:
e

STIMULUS WALLE M/s)
BRFPER LIMIT
LOWER LIMIT

LEOHE

LIMIT T¥FEFLAT LINRETURH
ADE

ETIMULUS WALUE M7e)

LOHE

LIMIT TYPE SINGLE F& I MT EETHRH
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7. To create a limit line that tests the high side of the bandpass filter,
press:

RDD

ALUE (128) (/)
em)

LIMIT TYPE FLAT LI HE RETUEH

AED
STIMULUS %A LUEQD) M)
DONE
LIMIT TYPE SEHELE RIIHT RETHRH

CHl Sp;  log MAG 12 4B, REF ~5@ dB

"
Cor
/ -\

CENTER 134. 90 92@ MHz SPAN  50.0P0 00@ MHz
aw000011

Figure 2-8. Example Flat Limit Lines
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Creating a Sloping Limit Line

This example procedure shows you how to make limits that test the
shape factor of a SAW Elter. The following limits are set:

Frequency Range ................. i, Power Range
123MHZ 0 125MHz ... ... -65dB to0 -26 dB
MU4MHzt0146 MHz . ... ... .. -26 dB 10 -65 dB

1. Ib access the limits menu and activate the limit lines, press:
MEHE LIMIT LINE @#H EDIT LIMIT BEIHE

2. 'lb establish the start frequency and limits for a sloping limit line that
tests the low side of the filter, press:

AL UE (Z25) ()
11T () )
T

GOHE

LIMIT TYPE SEEEI MG L | HE RETURN
3. 'Ib terminate the lines and create a sloping limit line, press:
REE
STIMULUS YALUE (125) (M/R)
THIT
LIMIT
BEME
LIMIT TYPE
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4. 'Ib establish the start frequency and limits for a sloping limit line that
tests the high side of the Elter, press:

: BLUOFPIMG LIHE RETURH
5. Ib terminate the lines and create a sloping limit line, press:

ADD
e

) @)

‘R THGEE POIHT EETURH
You could use this type of limit to test the shape factor of a filter.

CH1 Sp;  log MAG 10 4B REF -50 dB 1:-69.889 dB
[w 159. dae oda tHz

|

! {
A e
S
AASp A V¥
CENTER 134,98 280 MH2 SPAN $0.000 @22 MHz
aw000012

Figure 2-9. Sloping Limit Lines
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Creating Single Point Limits
In this example procedure, the following limits are set:

from -23 dB to -28.5 dB at 141 MHz
from -23 dB to -28.5 dB at 126.5 MHz

1. To access the limits menu and activate the limit lines, press:

] LIMET LINE OH ERLIT LIMIT LIHE
2. To designate a single point limit line, as shown in Figure 2-10, you
must define two pointers:

« downward pointing, indicating the upper test limit
= upward pointing, indicating the lower test limit

Press:

VALUE (50 G0
WER LINET

HEE

ED@

- FOIMT

FETURHN
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CHl Sp; | og MAG 1@ dB/ REF -5@ doB 1'-69.213 dB

y 155. 920 0@e MHz
Cor
F v
: / |
st
CENTER 134. 000 008 MHz SPAN $8.008 200 MHz
aw000013

Figure 2-10. Example Single Point Limit Lines
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Editing Limit Segments

This example shows you how to edit the upper limit of a limit line.

1. ‘Ib access the limits menu and activate the limit lines, press:
IT MENU LIMIT LIME OH EDIT LIMIT

2. 'Ib move the pointer symbol (>) on the analyzer display to the
segment you wish to modify, press:
SEGMEHT () or () repeatedly
OR
EE GME HT and enter the segment number followed by (x1).

3. To change the upper limit (for example, -20) of a limit line, press:

Deleting Limit Segments
1. Ib access the limits menu and activate the limit lines, press:
(System) LIMIT MEHU LIMIT EIHE OH EDIT LIMIT LIHE

2. Ib move the pointer symbol (>) on the analyzer display to the
segment you wish to delete, press:

SEC;H EHT () or () repeatedly
OR
ZEG M E HT and enter the segment number followed by (xI.

3. ‘Ib delete the segment that you have selected with the pointer
symbol, press:

DELETE
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Running a Limit Test

1. lb access the limits menu and activate the limit lines, press:
Gystem) EIMIT MEMU LIMIT LINE 0H EEIT LIMIT LIHE

Reviewing the Limit Line Segments

The limit table data that you have previously entered is shown on the
analyzer display.

2. Ib verify that each segment in your limits table is correct, review the
entries by pressing:

SEGMENT (#) and (1)

3. Ib modify an incorrect entry, refer to the “Editing Limit Segments”
procedure, located earlier in this section.

Activating the Limit Test

4. Ib activate the limit test and the beep fail indicator, press:
(@ystem) L IMIT MEHUWLIMIT TEST @ M BEEP FAIL H

Note Selecting the beep fail indicator BEEP F R IL BHis
optional and will add approximately 50 ms of sweep
cycle time. Because the limit test will still work if the
limits lines are off, selecting L 1B I T LEME ©H is
also optional.

The limit test results appear on the right side on the analyzer display.
The analyzer indicates whether the filter passes or fails the defined
limit test:

o The message FA | L will appear on the right side of the display if
the limit test fails.

o The analyzer beeps if the limit test fails and if BEEP FR 1L @H
has been selected.

o The analyzer alternates a red trace where the measurement trace is
out of limits.

o A TTL signal on the rear panel BNC connector “LIMIT TEST”
provides a pass/fail (5 V/0 V) indication of the limit test results.
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Measuring Gain Compression

Gain compression occurs when the input power of an amplifier is
increased to a level that reduces the gain of the amplifier and causes
a nonlinear increase in output power. The point at which the gain
is reduced by 1 dB is called the 1 dB compression point. The gain
compression will vary with frequency, so it is necessary to End the
worst case point of gain compression in the frequency band.

Once that point is identified, you can perform a power sweep of

that CW frequency to measure the input power at which the 1 dB
compression occurs and the absolute power out (in dBm) at compression.
The following steps provide detailed instruction on how to apply various
features of the analyzer to accomplish these measurements.

(a) (b)

1
\

Power (dBm)
<
-,
2
¥
Gain (dB)

\
\

tnput Power (dBm) tnput Power (dBm)
pb697a

Figure 2-11. Diagram of Gain Compression

1. Set up the stimulus and response parameters for your amplifier
under test. Ib reduce the effect of noise on the trace, press:
(Avg) IF B t@oE

2. Perform the desired error correction procedure. Refer to Chapter 5,
“Optimizing Measurement Results,” for instructions on how to make
a measurement correction.

3. Hook up the amplifier under test.

4. To produce a normalized trace that represents gain compression,
perform either step 5 or step 6. (Step 5 uses trace math and
step 6 uses uncoupled channels and the display function
Pirep2 to DE OHY)

5. Press(Deply) FAT A —MEMORY DATAMEM to produce a
normalized trace.
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6.

11.

. Press (Scale Ref) ZEHLE [

To produce a normalized trace, perform the following steps:

v &L eAm s e t
BEALE ©HAM on OFF to BH to view channels 1 and 2
simultaneously.

b. ‘Ib uncouple the channel stimulus so that the channel power will
be uncoupled, press:

COWPLED CH OFF

This will allow you to separately increase the power for
channel 2 and channel 1, so that you can observe the gain
compression on channel 2 while channel 1 remains unchanged.

c. 'Ib display the ratio of channel 2 data to channel 1 data on the
channel 2 display, press:

MORE and set D2»D1 tio B2 on OFF to

@ K . This produces a trace that represents gain compression only.

. PressMarkedl) pARKEAON the marker at approximately

mid-span.

to change the scale to 1 dB

per division.

. Press FOMWER.
10.

Increase the power until you observe approximately 1 dB of
compression on channel 2, using the step keys or the front panel
knob.

‘Ib locate the worst case point on the trace, press:

MKR ERRCHSERRCH M I H
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CH1 So logy MAG 10 dBs REF B dB 1l 19.723 dB

y 1.900 ode MHz
PRm
c?
+
CH1 START 1.000 800 MHz STOP | 00Q.008 000 MHz
Dz-D1 log MAG 1 dB/ REF @ dB 1:-1.9359 dB
1. 620 odp MHz
PRm
€? | 7EST| PORT [ POKER
-19[.87 dBm
(-25|.T0 _+ dBm N 1 —F—
CHZ2 START 1.900 088 MHz STOP | 90Q.000 VOO MHz

Figure 2-12.
Gain Compression using Linear Sweep and B2#0 1 % o B 2 8 H

12 IfE@UPL ED EH @F F was selected, recouple the channel
stimulus by pressing:

[Menu) COHPLED ©HOH
13. Ib place the marker exactly on a measurement point, press:
MARKER MODE MEHI! MRREERS: DISERETE

14. To set the CW frequency before going into the power sweep mode,
press;

Seq) HPEC I AL FUMCT I0MS MARKER — CH
15. Press SWEEP TYPE MEHU FOWER SWEEF.

16. Enter the start and stop power levels for the sweep.

&

Now channel 1 is displaying a gain compression curve. (Do not pay
attention to channel 2 at this time.)
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17. ‘Ib maintain the calibration for the CW frequency, press:
IMTERROL OH CUORRECTION ON
s e t

s2+ 04 ¥ =2 B was selected, press MORE
ta b2 OFF.
20. Press(Meas) IHFUT PORTS E.

Now channel 2 displays absolute output power (in dBm) as a
function of power input.

21. Press(Scale Ref) ZLALEZD I8 to change the scale of
channel 2 to 10 dB per division.

22. Press to change the scale of channel 1 to 1 dB per
division.

Note A receiver calibration will improve the accuracy of
this measurement. Refer to Chapter 5, “Optimizing
Measurement Results.”

23. Press (Marker) MARKER MODE MEHL MARKERS: COUFLED.
24. 'Ib find the 1 dB compression point on channel 1, press:

MER &

i REHE TARGET
Notice that the marker on channel 2 tracked the marker on
channel 1.

25. Press (Ghan2) [Marker) Mk R HODE BB
MAR e EEERT Ef:,

26. Ib take the channel 2 marker out of the A mode so that it reads the
absolute output power of the amplifier (in dBm), press:

((Marker) A MODE tIEMUA MOBDE  F
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CHL Sp; log MAG 2 dB- REF 19.81 dB 1l ~. 9956 dB

1 dB [Gain Comraession 13.{2 dBm
PRm AREF=a
c?
X
t
I N
CHZ B log MAG 5 dB/ REF B dB 1l: 7.6474 dB
Pwr aft 1 dB comgr. = [L: 7.5447 dBm oult. -11.|/4 dBm
PRm
1
.
_d—"-'_'_‘
T

START -25. B8 dBm CW 1.008 @89 MHz STOP 8.9 dBm

Figure 2-13. Gain Compression using Power Sweep
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Measurements using the Swept List Mode

Stepped List Mode In this mode, the source steps to

Swept List Mode

each defined frequency point,
stopping while data is taken. This
mode eliminates IF’ delay and allows
frequency segments to overlap.
However, the sweep time can be
substantially slower than for a
continuous sweep with the same
number of points.

This mode takes data while sweeping
through the defined frequency
segments, increasing throughput by
up to 6 times over a stepped sweep.
In addition, this mode allows the test
port power and IF bandwidth to be
set independently for each segment
that is defined. The frequency
segments in this mode cannot
overlap.

The ability to completely customize the frequency sweep while using
swept list mode is useful when setting up a measurement for a device
with high dynamic range, like a Elter. The following measurement of a
filter illustrates the advantages of using the swept list mode.

Note

Primary channels 1 and 2 can be set up independently
from each other with different frequency

lists (stepped or swept). Press and set
COURPLED OH OM &# £ to OFF to uncouple the
primary channels from each other. You can then
create an independent frequency list for each primary
channel.

Due to the permanent stimulus coupling between
primary and auxiliary channels, channel 3 and 4 will
have the same frequency lists as channels 1 and 2
respectively.
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Connect the Device Under Test

1. Connect the equipment as shown in the following illustration:

NETWORK ANALYZER

o 2
e

G |

-
DEVICE UNDER TEST
pg67e

Figure 2-14. Swept List Measurement Setup

2. Set the following measurement parameters:
COFND St (BYRY

(Cemter) (550) (LD
Goon) G20 (M)
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Observe the Characteristics of the Filter

CH1 Spy

log MAG

11 dB/

REF O dB

2]

PRm

]

\

\

il

VVI

'vuv

W

CENTER

900.000 Q00 MHZ

SPAN 500.000 000 MHZ

Figure 2-15. Characteristics of a Filter

m Generally, the pass band of a Elter exhibits low loss. A relatively low
incident power may be needed to avoid overdriving the next stage of
the DUT (if that stage contains an amplifier) or the network analyzer

receiver.

= Conversely, the stop band of a filter generally exhibits high isolation.
‘Ib measure this characteristic, the dynamic range of the system will
have to be maximized. This can be done by increasing the incident
power and narrowing the IF bandwidth.
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Choose the Measurement Parameters

1. Decide the frequency ranges of the segments that will cover the stop

bands and pass band of the filter. For this example, the following
ranges will be used:

Lowerstopband................ ... . i 650 to 880 MHz

Pass band ... 880 to 920 MHz

Upperstopband.. ............. ... .o L. 920 to 1150 MHz
2. 'lIb set up the swept list measurement, press

(Menu) SWEEP T¥EE MEHH EDIT LIST

Set Up the Lower Stop Band Parameters

3. To set up the segment for the lower stop band, press

ADL
STOP (50) (M[)

HUMBER of FOTHTS

4. Ib maximize the dynamic range in the stop band (increasing the
incident power and narrowing the IF bandwidth), press

MiRE B
LIST FOUER OH o IER (10) (xD)
IF BW OH . EM
LEH DOHE
Set Up the Pass Band Parameters
5. To set up the segment for the pass band, press
(M/p)
12E (2 (M)
6. ‘lb specify a lower power level for the pass band, press

MORE

ENT POWER:

: HT IF BEM (3700) (x1)
RETURH DONE
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Set Up the Upper Stop Band Parameters
7. 'lIb set up the segment for the upper stop band, press

8. ‘Ib maximize the dynamic range in the stop band (increasing the
incident power and narrowing the IF bandwidth), press

9. Press BEHE LIST FRER EEUHE

Calibrate and Measure

1. Remove the DUT and connect a thru between the test ports.

2. Perform a full two-port calibration. Refer to Chapter 5, “Optimizing
Measurement Results.”

3. With the thru connected, set the scale to autoscale to observe the
benefits of using swept list mode.

s The segments used to measure the stop bands have less noise, thus
maximizing dynamic range within the stop band frequencies.

= The segment used to measure the pass band has been set up for
faster sweep speed with more measurement points.
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CH1 Spy  log MAG .03 dB/ REF .150 dB
]

PRM

CENTER 000.000 000 MHZ SPAN 500.000 000 MHz

Figure 2-16. Calibrated Swept List Thru Measurement

4. Reconnect the filter and adjust the scale to compare results with the
first filter measurement that used a linear sweep.

» In Figure 2-18, notice that the noise level has decreased over

10 dB, confirming that the noise reduction techniques in the stop
bands were successful.

m In Figure 2-18, notice that the stop band noise in the third segment
is slightly lower than in the first segment. This is due to the
narrower IF bandwidth of the third segment (300 Hz).
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CH1 Szy  log MAG 11 oB/ REF 0 dB

ed
PRm

il %M

U'l'vvvv T
R |

CENTER 900.000 000 MHZ SPAN 500.000 000 MHZ

Figure 2-17.
Filter Measurement using Linear Sweep
(Power: 0 dBm/IF BW: 3700 Hz)
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CH1 Spy loa_ MAG |

dB/ REF 0 dB

¥zl

PRM

co!-

/

n

A N
IRk

VAL

CENTER

SEGMENT 1

IF BW: 1000 Hz

900.000 000 MHZ

Power: +1 0 dBm

SPAN 500.000 000 MHZ

SEGMENT 3
Power: +10 dBm
I IF BW: 300 Hz
—
SEGMENT 2

Power: -10 dBm
IF BW: 3700 Hz

Figure 2-18. Filter Measurement using Swept List Mode
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Making Mixer Measurements

Measurement Considerations

To ensure successful mixer measurements, the following measurement
challenges must be taken into consideration:

m Mixer Considerations
o Minimizing Source and Load Mismatches
o Reducing the Effect of Spurious Responses
o Eliminating Unwanted Mixing and Leakage Signals
= Analyzer Operation
o How RF and IF Are Defined
Frequency Offset Mode Operation
Differences Between Internal and External R Channel Inputs
Power Meter Calibration

O 0O O

Minimizing Source and Load Mismatches

When characterizing linear devices, you can use vector accuracy
enhancement to mathematically remove all systematic errors, including
source and load mismatches, from your measurement. This is not
possible when the device you are characterizing is a mixer operating
over multiple frequency ranges. Therefore, source and load mismatches
are not corrected for and will add to overall measurement uncertainty.

You should place attenuators at all of the test ports to reduce the
measurement errors associated with the interaction between mixer port
matches and system port matches. ‘Ib avoid overdriving the receiver,
you should give extra care to selecting the attenuator located at the
mixer's IF port. For best results, you should choose the attenuator value
so that the power incident on the analyzer R channel input is less than
-10 dBm and greater than -35 dBm.
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Reducing the Effect of Spurious Responses

By choosing test frequencies (frequency list mode), you can reduce the
effect of spurious responses on measurements by avoiding frequencies
that produce IF signal path distortion.

Eliminating Unwanted Mixing and Leakage Signals

By placing filters between the mixer's IF port and the receiver's input
port, you can eliminate unwanted mixing and leakage signals from
entering the analyzer's receiver. Filtering is required in both fixed and
broadband measurements. Therefore, when configuring broad-band
(swept) measurements, you may need to trade some measurement
bandwidth for the ability to more selectively filter signals entering the
analyzer receiver.

How RF and IF Are Defined

In standard mixer measurements, the input of the mixer is always
connected to the analyzer's RF source, and the output of the mixer
always produces the IF frequencies that are received by the analyzer's
receiver.

However, the ports labeled RF and IF on most mixers are not
consistently connected to the analyzer's source and receiver ports,
respectively. These mixer ports are switched, depending on whether a
down converter or an up converter measurement is being performed.

It is important to keep in mind that in the setup diagrams of the
frequency offset mode, the analyzer's source and receiver ports are
labeled according to the mixer port that they are connected to.

= In a down converter measurement where the O HH COHYEETER
softkey is selected, the notation on the analyzer's setup diagram
indicates that the analyzer's source frequency is labeled RF,
connecting to the mixer RF port, and the analyzer's receiver
frequency is labeled IF, connecting to the mixer IF port.

Because the RF frequency can be greater or less than the set LO
frequency in this type of measurement, you can select either
FEE ¥ E@ or RE < L.
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NETWORK ANALYZER
P ————

Eigess
dbB88°
ao o
o1 o2 1°

R IN

[
0000 0000

RF IF
Lo

pg622e

Figure 3-1. Down Converter Port Connections

= In an up converter measurement where the UP COHMEETER
softkey is selected, the notation on the setup diagram indicates that
the analyzer’s source frequency is labeled IF, connecting to the
mixer IF port, and the analyzer's receiver frequency is labeled RF,
connecting to the mixer RF port.

Because the RF frequency will always be greater than the set
LO frequency in this type of measurement, you must select only
EFZLO

NETWORK ANALYZER

%

o1 ez 1°

R IN

0o "0000
6000
aﬁgcnuum
GO 0000

&h 888 °
88 °

LO

p9623e

Figure 3-2. Up Converter Port Connections
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Frequency Offset Mode Operation

Frequency offset measurements do not begin until all of the frequency
offset mode parameters are set. These include the following:

= Start and Stop IF Frequencies

= LO frequency

m Up Converter / Down Converter
s RF > LO/RF < LO

The LO frequency for frequency offset mode must be set to the same
value as the external LO source. The offset frequency between the
analyzer source and receiver will be set to this value.

When frequency offset mode operation begins, the receiver locks onto
the entered IF signal frequencies and then offsets the source frequency
required to produce the IF. Therefore, since it is the analyzer receiver
that controls the source, it is only necessary to set the start and stop
frequencies from the receiver.

Differences Between Internal and External
R Channel Inputs

Due to internal losses in the analyzer's test set, the power measured
internally at the R channel is 16 dB lower than that of the source. To
compensate for these losses, the traces associated with the R channel
have been offset 16 dB higher. As a result, power measured directly

at the R channel via the R CHANNEL IN port will appear to be 16 dB
higher than its actual value. If power meter calibration is not used, this
offset in power must be accounted for with a receiver calibration before
performing measurements.
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Power Meter Calibration

Mixer transmission measurements are generally configured as follows:
measured output power (Watts) /set input power (Watts)
OR
measured output power (dBm) — set input power (dBm)

For this reason, the set input power must be accurately controlled in
order to ensure measurement accuracy.

Higher measurement accuracy may be obtained through the use of
power meter calibration. You can use power meter calibration to correct
for power offsets, losses, and flatness variations occurring between the
analyzer source and the input to the mixer under test.
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Conversion Loss using the Frequency Offset
Mode

Conversion loss is the measure of efficiency of a mixer. It is the ratio
of side-band IF power to RF signal power, and is usually expressed in
dB. (Express ratio values in dB amounts to a subtraction of the dB
power in the denominator from the dB power in the numerator.) The
mixer translates the incoming signal, (RF), to a replica, (IF), displaced
in frequency by the local oscillator, (LO). Frequency translation is
characterized by a loss in signal amplitude and the generation of
additional sidebands. For a given translation, two equal output signals
are expected, a lower sideband and an upper sideband.

CONVERS 10N LOSS

POWER LEVEL

fir=tre-fLo fo Tmr fiF=fRF ¢+ L0
FREQUENCY

p9694d

Figure 3-3.
An Example Spectrum of RF, LO, and IF Signals Present in a
Conversion Loss M easurement

The analyzer allows you to make a swept RF/IF conversion loss
measurement holding the LO frequency fixed. You can make this
measurement by using the analyzer's frequency offset measurement
mode. This mode of operation allows you to offset the analyzer’'s source
by a fixed value, above or below the analyzer's receiver. That is, this
allows you to use a device input frequency range that is different from
the receiver input frequency range.

The following procedure describes the swept IF frequency conversion
loss measurement of a broadband component mixer:

1. Set the LO source to the desired CW frequency and power level.

CW frequency = 1000 MHz
Power = 13 dBm
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2. Set the desired source power to the value which will provide
-10 dBm or less to the R channel input. Press:

(Menu)
POWER FHE RANGE MAH (0 (D)

3. Calibrate and zero the power meter.

4. Connect the measurement equipment as shown in Figure 3-4.

Caution ‘Ib prevent connector damage, use an adapter (BP
part number 1250-1462) as a connector saver for R
CHANNEL IN,

NETWORK ANALYZER

o po oooo
Bl
o [= =1
XD o
S gg o
¢ o |°
R
550 MHz
=\ [ Low pass
POWER FILTER
SPLITTER
10 98
POWER SENSOR

pg625¢e

Figure 3-4. Connections for R Channel and Source Calibration

5. From the front panel of the BP 87533, set the desired receiver
frequency and source output power by pressing:
| HEERUMENT MODE FRE® OFFS MEHL

ROUER (g‘

6. ‘Ib view the measurement trace, press:
(Meas) INFUT FORTER

7. Select the BP 87533 as the system controller:

SYETEM COHTROLLER
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8. Set the power meter’'s address:
ZET HODDRERZZES
ADBRESS: P MTREZHF IB

9. Select the appropriate power meter by pressing
FOWER BMTIR E 1 until the correct model number is displayed
(HP 436A or HP 438A/437).

10. Press PHEMTE CAL LOSS/EEMER LISTS
CAL ERETO R DE A and enter the correction factors as
listed on the power sensor. PressEEELFR E G HEHC %
CAL EA BEHE for each correction factor. When
finished, press B2 HE .

11. Ib perform a one sweep power meter calibration over the IF
frequency range at 0 dBm, press:

,, . BWEEP
12. ‘b calibrate the R channel over the IF range, press:

RECEIVER CAL
TAKE RCYR CAL SWEEF

Once completed, the display should read 0 dBm.
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13. Make the connections as shown in Figure 3-5 for the one-sweep
power meter calibration over the RF range.

NETWORK ANALYZER
e
oo Ouom
] Bemgas
> g o B33 ©
° [-3~] °
P o ] i
R FILTER
RN
10 dB
IF]
RF
POWER
SPLITTER L
3 dB
(6 Sounce ¢\
pg626e
Figure 3-5.

Connections for a One-Sweep Power Meter Calibration for Mixer
M easur ements

14. b set the frequency offset mode LO frequency from the analyzer,

press:
1 H HEMEHT MODE

FREQ OFES HEHU
41 (1000) (M7&)

LY MEHUFREEBBEH
15. To select the converter type and a high-side LO measurement

configuration, press:

RETUEH
[ . COMVERTER

REZLD
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NETWORK ANALYZER FREQ OFFS

ON off
ol oo 0000 Lo
§ Om MENU
] 5550 DowN
o
g gFg 888 ° CONVERTER
1 o2 |°
P
CONVERTER
R IN RF > LO
]
RF < LO
VIEW
MEASURE
RF IF
stort: 900 MHz Lo start: 100 MHz RETLRN
stop: BS50 NHz I stop: 350 MHz
FIXED LO: 1 GHz

LO POWER: 13 dBm
pgb27e

Figure 3-6. Measurement Setup from Display

16. To view the measurement trace, press:
I EW MEAS

17. ‘Ib perform a one-sweep power meter calibration over the RF
frequency range, press:

FUHEMTRE CRE ONE SWEEP (0)(x1) TAKE ZRE SWEEP

Note Do mot reduce the number of points to perform this
power meter calibration. Reducing the number of
points will turn off the receiver calibration.

The analyzer is now displaying the conversion loss of the mixer
calibrated with power meter accuracy.
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18. Ib view the conversion loss in the best vertical resolution, press:

AUT

CH1 R log MAG 1 d8/ REF -7 dB
pa

PRm

Cor

Ofs

START 100.000 000 MHz STOP 3S50.000 000 MHz

Figure 3-7. Conversion Loss Example Measurement

Conversion loss/gain = output power — input power
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High Dynamic Range Swept RF/IF
Conversion Loss

The analyzer has a 35 dB dynamic range limitation on measurements
made directly with its R (phaselock) channel. For this reason, the
measurement of high dynamic range mixing devices (such as mixers with
built in amplification and filtering) with greater than 35 dB dynamic
range must be made on either the analyzer's A or B channel, with

a reference mixer providing input to the analyzer's R-channel for
phaselock.

This example describes the swept IF conversion loss measurement of a
mixer and filter. The output filtering demonstrates the analyzer's ability
to make high dynamic range measurements.

‘Ib avoid the complexity of performing a separate power meter
calibration over the RF frequency range while the mixer under test and
reference mixer are operating, a broad band power meter calibration is
used. The broad band calibration covers the entire range of IF and RF
frequencies.

1. Set the following analyzer parameters:

) () W7

FOWER FUR RAHG

2. Calibrate and zero the power meter.

@jea)

3. Connect the measurement equipment as shown in Figure 3-8.

Caution Ib prevent connector damage, use an adapter (HP
part number 1250-1462) as a connector saver for R
CHANNEL IN.
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NETWORK ANALYZER

s

HP-IB
= B ey

10 48
509
TERMINAT | ON

POWER METER

pg628e

Figure 3-8.
Connections for Broad Band Power Meter Calibration

4. Connect the measurement equipment as shown in Figure 3-9.

NETWORK ANALYZER

A~ 10 dB

500
TERMINATION

pg629e

Figure 3-9. Connections for Receiver Calibration

5. Set the following analyzer parameters:

(G @) (W)
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6. Ib calibrate the B channel over the IF range, press:

IVER CAE THEE | HE
Once completed, the analyzer should display 0 dBm.

7. Make the connections shown in Figure 3-10.

8. Set the LO source to the desired CW frequency and power level. For
this example the values are as follows:

= CW frequency = 1500 MHz
= source power = 13 dBm

NETWORK ANALYZER

8 °‘?3 2500
1000 MHz E %;c Eg‘% R
LOW PASS [:—S’ 8|88 o
FILTER = o
9 9

10 d8 M

300 MHz
LOW PASS
FILTER

EXTERNAL
LO SOURCE

Figure 3-10.
Connections for a High Dynamic Range Swept |F Conversion Loss
M easur ement
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9. ‘Ib set the frequency offset mode LO frequency, press:
| HSTRUMEHT MODE EREE OFFS MEHW
LO HMEHY FREBUEH CH

10. ‘Ib select the converter type and low-side LO measurement
configuration, press:

RETURH
DOMH: BOHVERTER REXLE FEED OFFZ OH

In this low-side LO, down converter measurement, the analyzer's
source frequency range will be offset higher than the receiver
frequency range. The source frequency range can be determined
from the following equation:

receiver frequency range (100 to 1000 MHz) + LO frequency
(1500 MHz) = 1.6-2.5 GHz

11. ‘Ib view the conversion loss in the best vertical resolution, press:

VI Ell HERASLEE

CH1 B log MAG 10 dB/ REF -50 dB
a2

PRm
PC?
Cor

Ofs

g,
Tl

'\v 'V"V

Y sl

i

f

START 100 000 000 MHz STGP 1 000 .0008 000 MHz

Figure 3-11. Example of Swept IF Conversion Loss Measurement
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Conversion Compression using the
Frequency Offset Mode

Conversion compression is a measure of the maximum RF input signal
level, where the mixer provides linear operation. The conversion loss is
the ratio of the IF output level to the RF input level. This value remains
constant over a specified input power range. When the input power
level exceeds a certain maximum, the constant ratio between IF and RF
power levels will begin to change. The point at which the ratio has
decreased 1 dB is called the 1 dB compression point. See Figure 3-12.

T ST
2 Ratioing Shows
—~ e LCompression Poin
l‘g ‘po"y, «
N o »
‘\ﬁ/ - o
= —L 2
P et : R
- B
& \,%u/ » \\
g :
>
c
[ s
o
Input Signal (RF) w input Signal (RF)

pPb61004d

Figure 3-12.
Conversion Loss and Output Power as a Function of Input Power
Level Example

Notice that the IF output power increases linearly with the increasing
RF signal, until mixer compression begins and the mixer saturates.

The following example uses a ratio of mixer output to input power and
a marker search function to locate a mixer's 1 dB compression point.

1. Set the LO source to the desired CW frequency and power level.

CW frequency = 600 MHz
Rower = 13 dBm

2. Initialize the analyzer by pressing (Preset).
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3. To set the desired CW frequency and power sweep range, press:

ER SWEEP RETURH

) ()

4. Make the connections, as shown in Figure 3-13.

Caution Ib prevent connector damage, use an adapter (HP

part number 1250-1462) as a connector saver for R
CHANNEL IN.

NETWORK ANALYZER

Sen 088
L&

0g
l*l

L 0o

© m
i
&

R IN 700 MHz
/S

HIGH PASS
FILTER 10 o8

pgélde
Figure 3-13.

Connections for the First Portion of Conversion Compression
M easurement

5. Ib view the absolute input power to the analyzer's R-channel, press:

I HEUT PORTS R
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6. ‘Ib store a trace of the receiver power versus the source power into
memory and view data/memory, press:
A — MEMORSY
BREAMEN
This removes the loss between the output of the mixer and the
input to the receiver, and provides a linear power sweep for use in
subsequent measurements.

7. Make the connections as shown in Figure 3-14.

Caution ‘Ib prevent connector damage, use an adapter (HP
part number 1250-1462) as a connector saver for R

CHANNEL IN.

NETWORK ANALYZER

Eemet
so%"
o

=]
f
o4 700 M1z
HIGH PASS FILTER

—

10 dB

RF

MIXER
UNDER TEST

Lo
3 a8

EXTERNAL
) (o source

Figure 3-14.
Connections for the Second Portion of Conversion Compression
M easur ement

8. Ib set the frequency offset mode LO frequency, press:

HETRUMEHNT MODE FRER OFFS MEHU
HL 't o (600) (M/2)
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9. To select the converter type, press:

In this low-side LO, up converter measurement, the analyzer source
frequency is offset lower than the receiver frequency. The analyzer
source frequency can be determined from the following equation:

receiver frequency (800 MHz) — LO frequency (600 MHz) = 200 MHz
The measurements setup diagram is shown in Figure 3-15.

FREQ OFFS
ON off

NETWORK ANALYZER

Lo
MENU

DOWN
CONVERT'ER
uP
CONVERTER
RF > LO
R IN
RF < LO
VIEW
MEASURE
IF RF RETURN
CW: 200 MHz Lo CW: 800 MHz
600 MHz
13 dbm 2g636¢
Figure 3-15.

Measurement Setup Diagram Shown on Analyzer Display

11. Ib view the mixer’s output power as a function of its input power,
press:

W EH MEREBURE
12. ‘lIb set up an active marker to search for the 1 dB compression point
of the mixer, press:
HUTO SCALE

MER SERRCH OH SEARCH MAX
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13. Press:

(Ve ¥

The measurement results show the mixer's 1 dB compression
point. By changing the target value, you can easily locate other
compression points (for example, 0.5 dB, 3 dB). See Figure 3-16.

14. Read the compressed power on by turning marker A off.

(Marker) A MODE A HMiiE OFF

CH1 R/M log MAG 1 dB/ REF -10 dB 1. -.9849 o8B
ea 14 |2 dBam|
PRmM AREF=a

TAHGET| VALJUE
-1{ dB

Ofs

START -10.0 dBm CW B800.000 000 MHZz STOP 10.0 dBm

Figure 3-16.
Example Swept Power Conversion Compression
M easur ement
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Isolation Example Measurements

RF
Faedthrough

0 TO RF
Leck age Lo
Feedthrough

Figure 3-17. Signal Flow in a Mixer Example

pg6105d
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LO to IF Isolation

NETWORK ANALYZER

S0
LOAD
pg6l8e

Figure 3-18. Connections for a Mixer |solation Measurement

CH1 B/R log MAG 10 aB/ REF —-45 dB

b3
PRm
Cor

-
T

’\/\/
\ /
START 10.000 000 MHz STOP 3 000.000 000 MHz
Figure 3-19.

Example Mixer LO to RF Isolation Measurement
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RF Feedthrough

NETWORK ANALYZER

EXTERNAL
SOURCE

1g63%e

Figure 3-20. Connections for a Mixer RF Feedthrough Measurement

CH1 B/R log MAG 10 dB/ HREF -20 dB
e

PRm

Cor

Avg

16

1
i SN | T
START 10.000 000 Mz STOP 3 000.000 000 MHz
Figure 3-21.

Example Mixer RF Feedthrough Measurement

You can measure the IF to RF isolation in a similar manner, but with the
following modifications:

s Use the analyzer source as the IF signal drive.
a View the leakage signal at the RF port.
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Printing, Plotting, and Saving
Measurement Results

Configuring a Print Function

1. Connect the printer to the analyzer interface port.

2. Press (Local) SET RRDRESSES PR 1 MTER PORT
FEHTETYPE [ 1 until the correct printer choice appears.

3. Select one of the following printer interfaces:

s Choose FEHTE FOF
interface.

o Enter the HP-IB address of the printer, followed by (x1).

=1 Press(Local) S¥STEM COHTE
FEE PRSI EOHTEGLL

» ChooseFARHAL L EL E2@ B 1if your printer has a parallel
(centronics) interface.

 HEELE if your printer has an HP-IB

s Choose ZE E I AL if your printer has a serial (RS-232) interface, and
then configure the print function as follows:

a.PressERI M TER BARHE EAT E and enter the printer's baud
rate, followed by (x1).

b. 'Ib select the transmission control method that is compatible
with your printer, press 21 | T Z&HTE L (transmit control -
handshaking protocol) until the correct method appears.
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Defining a Print Function

Note The print definition is set to default values whenever
the power is cycled. However, you can save the print
definition by saving the instrument state.

1. Press BEFIHE PRINT.
2. PressPRIHT: MOHOCHROt EorRRINT: COLOR.

3. Press AETE@ —-F E E E until the correct choice (ON or OFF) is
highlighted.
o Choose HUT 2-FE ED @ H if you want to print one measurement
per page.

o Choose AUT @-FEED O F F if you want to print multiple
measurements per page.

Note Laser printers and some DeskJet printers do not begin
to print until a full page, or a partial page and a form
feed, have been received.

If You Are Using a Color Printer
1. PressREIHNT COEORZ.

2. If you want to modify the print colors, select the print element and
then choose an available color.

Note You can set all the print elements to black to create a
hardcopy in black and white.

Since the media color is white or clear, you could set
a print element to white if you do not want that
element to appear on your hardcopy.

To Reset the Printing Parameters to Default Values
1. Press DEFINE FRIMWT DEEH

T FRHMT SETUP.
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Configuring a Plot Function

If You Are Plotting to an HPGL/2 Compatible
Printer

2. Press SET ACLRESEES PRIKEER PORT and then press
PEHTR TH¥PEE [ 1 until the correct printer choice appears.

3. Configure the analyzer for one of the following printer interfaces:

= Choose FEH “F HFI B if your printer has an HP-IB
interface.

o Enter the HP-IB address of the printer, followed by (x1).

o Press ¥ COHTROLLER or
USE FH L.

» Choose PRERLL EL ECBP %1 if your printer has a parallel
(centronics) interface.

m Choose 5 ER | BE if your printer has a serial (RS-232) interface, and
then configure the print function as follows:

a.PressP RIBNTER BRWE RAT E and enter the printer's baud
rate, followed by (xl.

b. ‘Ib select the transmission control method that is compatible
with your printer, press®# | T £HTRL (transmit control -
handshaking protocol) until the correct method appears.

4. Press SET ADDRESSES FLATTER FORT and then
PLTR FYFE until PLTR TYPE CHPGL FETA appears.
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If You Are Plotting to a Pen Plotter
1. Press SET ARDRESSES PLOTTER PORT and then
FETE THEE until BETE TYPE LE ER1 appears.
Configure the analyzer for one of the following plotter interfaces
m Choose PLTR FZET HP IE if your plotter has an HP-IB

interface.
D Enter the HP-IB address of the plotter, followed by (x1).

o Press SYSTEM COHTRDELER or
USE PRSS COMTROL.

Choose PHHHLLEL [ iR 1 if your plotter has a parallel
(centronics) interface.
e Choose & ER | gL if your plotter has a serial (RS-232) interface, and
then configure the print function as follows:
RATE and enter the plotter's baud

a.PressFRIHEER EBRED
rate, followed by (x1).

b. Ib select the transmission control method that is compatible
with your plotter, press M | T ZHTE L (transmit control -
handshaking protocol) until the correct method appears.
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If You Are Plotting to a Disk Drive
1. press SET ABD

2. Press (Ea:
will plot to.

REZSZES FLOTTER PORT DISK.

SE-an)iEH] ect the disk drive that you

mChoose INT E RHBL ©&IS¥ if you will plot to the analyzer internal
disk drive.

» ChooseE #T E RHMAL B 15K if you will plot to a disk drive that is
external to the analyzer.
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Defining a Plot Function

Note The plot definition is set to default values whenever
the power is cycled. However, you can save the plot
definition by saving the instrument state.

1. Press DEFINE PLOT.

Choosing Display Elements

2. Choose which of the following measurement display elements that
you want to appear on your plot:

/TIME—DATE
T oApr 1904 0O:32:13° TEXT
MARKER ON icmsn Re mU/REF % ml) i 74218 m«}/
1351
Cor e
Y |ra
0093 \
DATA
GRATICULE- \
REFERENCE UNE

CHI SIART 1,078 ns STOP 1.505 re pg6150d

Figure 4-1. Plot Components Available through Definition

Selecting Auto-Feed
3. Press HUT © -FEED until the correct choice is highlighted.

o Choose HUT & ~ FEED i} H if you want a “page eject” sent to the
plotter or HPGL compatible printer after each time you press

o Choose HUT @— FEED @ F F if you want multiple plots on the same
sheet of paper.

Note The peripheral ignores HUT & -FEED @ H when you
are plotting to a quadrant.
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Selecting Pen Numbers and Colors

4.

Press HiZEE and select the plot element where you want to change
the pen number. For example, pressFE H HEI AT Aand then

modify the pen number. The pen number selects the color if you are
plotting to an HPGL/2 compatible color printer.

Press (xI) after each modification.

Table 4-1.
Default Pen Numbers and Corresponding Colors
Pen Color
Number
0 white
1 cyan
2 magenta
3 blue
4 yellow
5 green
6 red
7 black

Table 4-2. Default Pen Numbers for Plot Elements

Corresponding Key

Plot Element

Channel 1
Channel 3
[Pen  Numbers

Channel 2
Channel 4
Pen Numbers

FEH HUM DHTH

FEH

FEH

| MR

L HEH

FLIM
HLEH

MEMORY

GRATICULE

TERT
MBREER

Measurement
Data Trace

Displayed
Memory Trace

Graticule and
Reference
Line

Displayed Text

Displayed
Markers and
Values

2

3
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Note You can set all the pen numbers to black for a plot in
black and white. You must define the pen numbers for
each measurement channel (channel l/channel 3 and
channel B/channel 4).

Selecting Line Types

5. Press MORE and select each plot element line type that you want to
modify.

Table 4-3. Default Line Types for Plot Elements

Plot Elements Channel 1 and 3 Channel 2 and 4
Line Type Numbers Line Type Numbers

7 7
7 7

Data Trace

Memorv Trace

0- Spacifies dots only ot the points that ore plotted.
- . . .

p9b135d

Figure 4-2. Line Types Available
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Choosing Scale

6. Press SEHLE FLOT until the selection appears that you want.
LE PLOT LEULED

EERAT]

O
E)

Q

Pt

pg6157d

Figure 4-3.
Locations of P1 and P2 in SEREE FEOT [ SEET

Mode

Choosing Plot Speed

7.PressFL 1T SPEED until the plot speed appears that you want.
o Choose 42T SPEED [ FBET 1 for normal plotting.

o Choose L & T %PEE [x E%L @D for plotting directly on
transparencies. (The slower speed provides a more consistent line
width.)

To Reset the Plotting Parameters to Default Values
Press (Copy)PE F INE FLOTHOREMOREDEFAULT PLOTSETUFR.

If You Are Plotting to an HPGL Compatible Printer

1. Configure and define the plot, as explained in “Configuring a Plot
Function” and “Defining a Plot Function” located earlier in this
chapter.

2. Press (Copy) PLOT PLOTTER FOFM FEED to print the data the
printer has received.
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To Save Measurement Results

Note You can only save measurement data to a disk. The
analyzer internal memory can only store instrument
states and memory traces.

The analyzer stores data in arrays along the processing flow of
numerical data, from IF detection to display. These arrays are points in
the flow path where data is accessible, usually via HP-IB. You can choose
from three different arrays which vary in modification flexibility when
they're recalled.

Define Save | Modification Flexibility
During Recall

Raw Data Array Most
Data Array Medium
Format Array Least

You can also save data-only. A data-only file is saved to disk with
default filenames DATAQOD1 to DATA31D1 for channel 1, DATAOOD2 to
DATA31D2 for channel 2, DATAOOD3 to DATA31D3 for channel 3, and
DATA00D4 to DATA31D4 for channel 4. However, these files are not
instrument states and cannot be recalled.
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A—C
B ~—~O

o—‘ ‘——»' DIGITAL SAMPLER/IF
R —O ADC FILTER RATIO CORRECTI/ON
AUX INO—O
SWEEP/SWEEP RAW DATA ERROR DATA TRACE
AVERAG ING ARRAYS CORRECT |ON ARRAYS MATH
ERROR MEMORY
COEFF ICIENT ARRAYS
ARRAY
GATING ELECTRICAL CONVERS |ON TRANSFORM FORMAT
(OPT 010) DELAY (OPT 010)
OMA
FORMAT _>] OFFSET r—p DISPLAY ‘>I Lco
SMOOTHING ARRAYS SCALE MEMORY

LD MARKERS

e LIMIT TESTING

pb6101d

Figure 4-4. Data Processing Flow Diagram

1. Press (SAVE RECALL) SELECT [
2. Choose one of the following disk drives:

o INTERNAL DISK
o EXETEEHAL DIEK

3 . Press (SAVE RECALL) FEF

4. Define the save by selecting one of the following choices:

o BRATHA BRREAY S8
oRAH ARRAY aH
o FDRMAT AR
o BERFHICES OH

oATH BHLE @H(When ON, the other choices are ignored.)

RS =EANE.

Note IfyouselectB:AT B BHL® © H , you cannot recall
and display the file contents on the analyzer. This
type of data is intended for computer manipulation.
HiRTA GHLY 2 B always saves corrected data.
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5. Choose the type of format you want:

o Choose ZAME WEIHG B | KHARY for all applications except
CITIFILE, S2P, or CAE applications.

o Choose ZH¥E WEZIHWE BS £ I 1 for CITIFILE, S2P,and CAE
applications or when you want to import the information into a
spread sheet format.

THEH SRYE STRIE.

6. Press

Recalling an Instrument State
1. Press (SAVE RECALL) SELE

2. Choose from the following storage devices:

3. Press the (§) repeatedly until the name of the Ele that you want to
recall is high-lighted.

HEH REEALL STHTE.

4. Press
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Optimizing Measurement Results

Increasing Measurement Accuracy

Connector Repeatability

m Inspect the connectors.

m Clean the connectors.

s Gauge the connectors.

= Use correct connection techniques.

Interconnecting Cables

= Inspect for lossy cables.

= Inspect for damaged cable connectors.

= Practice good connector care techniques.

= Minimize cable position changes between error-correction and
measurements.

Temperature Drift

= Use a temperature-controlled environment.

= Ensure the temperature stability of the calibration devices.

a Avoid handling the calibration devices unnecessarily during
calibration.

= Ensure the ambient temperature is £1° of measurement calibration
temperature.
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Frequency Drift

= Override the internal crystal with a high-stability external source,
frequency standard, or use the internal frequency standard.

Performance Verification

s Perform a measurement verification at least once per year

Reference Plane and Port Extensions

Use the port extension feature to compensate for the phase shift of an
extended measurement reference plane, due to such additions as cables,
adapters, and Extures, after completing an error-correction procedure
(or when there is no active correction).

Press HORE PORT EXTENS I OHE EX
enter the delay to the reference plane.

EHES 1OHS OH. Then
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Measurement Error-Correction

Clarifying Type-N Connector Sex

When you are performing error-correction for a system that has type-N
test port connectors, the softkey menus label the sex of the test port
connector — not the calibration standard connector. For example, the
label ZHORT & F ¥ refers to the short that will be connected to the
female test port.

Response Error-Correction for Reflection
Measurements

1. Select the type of measurement you want to make.
2. Ib select a response correction, press:
LHL |ERATE HMEHU EESREOHEE

NETWORK ANALYZER

oo %%

B8 s
gp88 0

—

$
— TEST PORT
CABLES

S =2

-0 0«0

SHORT OPEN SHORT OPEN

0000 0000

FOR § 11 RESPONSE FOR § 5 RESPONSE
pg610e

Figure 5-1.
Standard Connections for a Response Error-Correction for
Reflection Measurement

3. ‘Ib measure the standard when the displayed trace has settled, press:
EZHEBRT ordFEH
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Response Error-Correction for Transmission
Measurements

1. Select the type of measurement you want to make.

2. Ib select a response correction, press:

prp—
|
B2
0,888 ©
¥ CIEE=R
—-
9
TEST PORT
CABLES
POSSIBLE
ADAPTERS
pgélle
Figure 5-2.

Standard Connections for Response Error-Correction for
Transmission Measurements

3. ‘Ib measure the standard, press:
THEU

Response and Isolation Error-Correction for
Transmission Measurements

This procedure is intended for measurements that have a measurement
range of greater than 90 dB.

1. Select the type of measurement you want to make.

2. Ib select a response and isolation correction, press:

3. Make a “thru” connection between the points where you will connect
your device under test.

4. b measure the standard, when the displayed trace has settled, press:
THRH
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5. Connect impedance-matched loads to PORT 1 and PORT 2, as shown
in Figure 5-3. Include the adapters that you would include for your
device measurement.

FOR RESPONSE FOR ISOLAT 10N
= OB
fepeas
5|58
9 = )
TEST PORT
TESEA;Egl l 6 CABLES
POSSIBLE
ADAPTERS
LOAD LOAD
pgbi3e
Figure 5-3.

Standard Connections for a Response and Isolation
Error-Correction for Transmission Measurements

6. Ib help remove crosstalk noise, set the analyzer as follows:

a. Press ERAGTHG oM AYERAGI MG FACTOR and enter
at least four times more averages than desired during the device
measurement.

b. Press MORE ALTERHATE A &nd B to eliminate one
crosstalk path.

7. 'Ib measure the calibration standard, press:
EESLUHME CAL SERUENEE I S8L ' H &TD

8. Return the averaging to the original state of the measurement. For
example, reduce the averaging factor by at least four tunes or turn
averaging off.

9. To compute the isolation error coefficients, press:
RESUME CAL SERUEMCE pBHE REZR I 80L ' H BHE
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One-Port Reflection Error-Correction

1. Select the type of measurement you want to make.

2. To select the correction type, press:

o If you want to make a reflection measurement at PORT 2, press:
S22 1 =FOET

NETWORK ANALYZER
e

s
s

® —
[Co——
TEST PORT
CABLES
r—- =
] ]

=i

)
00
OPEN SHORT LOAD OPEN SHORT LOAD
FOR Sy, FOR S,
pa614e

Figure 5-4.
Standard Connections for a One-Port Reflection Error-Correction

o To measure the standards in sequence, press:
BREH
SHORT
Lafh

o To compute the error coefficients, press:
DOHE . 1-BOET ERL
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Full Two-Port Error-Correction

1. Set any measurement parameters that you want for the device
measurement: power, format, number of points, or IF bandwidth.

2. Ib select the correction type, press:
CAL | BRATE MEHU FULL

FOR REFLECTION FOR TRANSMISSION

f EEELECTION

FOR ISOLATION

BEpgE H HepeEs ﬂ fepes
!  Eickaas ! e ! Blayes;

TEST PORT
CABLES

POSSIBLE

P N, .
r U |r L ADAPTERS

OPEN SHORT LOAD OPEN SHORT LOAD

FOR S, FOR S,

Figure 5-5.

LOAD LOAD

Standard Connections for Full Two-Port Error-Correction

3. ‘Ib measure the standards in sequence, press:

OFEH
EHORT
LOAL

FERHARLD:
FORMARE:
FEORHARE:

4. Repeat the open-short-load measurements described
above, but connect the devices in turn to PORT 2, and
use the REVERSE: [iFEH, REVERSE: SHORT, and

REVERSE: L&RE softkeys.

5. Ib compute the reflection correction coefficients, press:

STHHERAREBES DOHE

6. ‘Ib start the transmission portion of the correction, press:

TEAHEMIZSSIOHN

7. Make a “thru” connection between the points where you will
connect your device under test as shown in Figure 5-5.
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8. ‘Ib measure the standard, when the trace has settled, press:
3 BOTH EWD+REW
9. Press | & & LEAT | @ H and select from the following two options:

o If you will be measuring devices with a dynamic range less than
90 dB, press:
BHIE LATIOHN

o If you will be measuring devices with a dynamic range greater
than 90 dB, follow these steps:

a. Connect impedance-matched loads to PORT 1 and PORT 2.
Include the adapters that you would include for your device
measurement.

b. Activate at least four times more averages than desired during
the device measurement.

c. Press

d. Return the averaging to the original state of the measurement,
and press RESUME EfE SEQUENCE.

10. ‘Ib compute the error coefficients, press:
COME Z=FORET ERE
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Power Meter Measurement Calibration

You can use the power meter to monitor and correct the analyzer source
power to achieve calibrated absolute power at the test port. You can
also use this calibration to set a reference power for receiver power
calibration, and mixer measurement calibration.

Note Loss of Power Calibration Data

If your instrument state has not been saved after a
power meter calibration, the power correction data
will be lost if any of the following circumstances
exists:

= if you switch off the analyzer ac power and you
haven't saved the correction in an internal register.

= if you press and you haven't saved the
correction in an internal register.

= if you change the sweep type (linear, log, list,
CW, power) when the power meter correction is
activated.

= if you change the frequency when the sweep type is
in log or list mode.

Entering the Power Sensor Calibration Data

Entering the power sensor calibration data compensates for the
frequency response of the power sensor, thus ensuring the accuracy of
power meter calibration.

1. Make sure that your analyzer and power meter are conflgured.

2. Press(Ca)FHRMTR CALLOSS~SEHMSR EISTSCAL FACTOR
SEMSOR .

Compensating for Directional Coupler Response

If you use a directional coupler to sample power in your measurement
configuration, you should enter the coupled arm power loss value into
the power loss table, using the following procedure.

1. Press BUEMTE CHL LOSS SEHSE LISTS POMER LOss,
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Using Sample-and-Sweep Correction Mode

NETWORK ANALYZER

%%%%

POWER
SPLITTER

pg617e

Figure 5-6. Sample-and-Sweep Mode for Power Meter Calibration

[E

. Calibrate and zero the power meter.
2. Connect the equipment as shown in Figure 5-6.
3. Select the HP 87533 as the system controller:

AODRESS: P MTRZHRIE
5. Select the appropriate power meter by pressing
BOMERE MTR [ | until the correct model number is displayed
(HP 436A or HP 438A/437).

6. Set test port power to the approximate desired corrected power.

7. Press BHURMTE C AL and enter the test port power level that
you want at the input to your test device. For example, if you enter
(x1), the display will read CAL POWER ~ 1.

8. If you want the analyzer to make more than one power measurement
at each frequency data point, press:

HUMBER OF READIHGS (o) (x1), (where n = the number of
desired iterations).

If you increase the number of readings, the power meter correction
time will substantially increase.
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9. Press PUENMTR CRL ONE ZHEER TRKE CHL SWEEP.

Using Continuous Correction Mode

NETWORK ANALYZER

HPF-1B

POWER SENSOR

0 CONNECT FOR INITIAL SWEEP
@ CONNECT FOR SUBSEQUENT SWEEPS

>g616e

Figure 5-7.
Continuous Correction Mode for Power Meter Calibration

1. Connect a power splitter or directional coupler to the port supplying
RF power to your test device, as shown in Figure 5-7.

2. Set test port power to approximate desired leveled power.

3. Press (Cal) FHEMTE and enter the test port power level that
you want the analyzer to maintain at the input to your test device.
Compensate for the power loss of the power splitter or directional
coupler in the setup.

4. If you want the analyzer to make more than one power measurement
at each frequency data point, press HUMEEFR 0OF REREINGE(n)
(x1), (where n = the number of desired iterations).

If you increase the number of readings, the power meter correction
time will substantially increase.

5. Press FHEMTE CAL EBCH SHEEF TREE ORE SHEEPR to
activate the power meter correction.
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Increasing Sweep Speed

To Use Swept List Mode

Selectable IF' bandwidths can increase the throughput of the
measurement by allowing the user to specify narrow bandwidths only
where needed.

1. Ib set up a swept list measurement, press (Menu)
SHEEF TYPE HEHU EBTT LIST AbL.

2. The frequency segments can be defined in any of the following terms:

= start/stop/number of points/power/IFBW

o start/stop/step/power/IFBW

= center/span/number of points/power/IFBW

= center/span/step/power/IFBW

FE LIST FRE® [ SWEPT 1.

3. When finished, press
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To Decrease the Frequency Span

Modify the frequency span to eliminate as many band switches as
possible while maintaining measurement integrity. Refer to the
following table to identify the analyzer's band switch points:

Table 5-1. Band Switch Points

Baud Frequency Span
0 .01 MHz to .3 MHz
1 .3 MHz to 3.3 MHz
2 3.3 MHz to 16 MHz
3 16 MHz to 31 MHz
4 31 MHz to 61 MHz
5 61 MHz to 121 MHz
6 121 MHz to 178 MHz
7 178 MHz to 296 MHz
8 296 MHz to 536 MHz
9 536 MHz to 893 MHz
10 893 MHz to 1.607 GHz
1 1.607 GHz to 3 GHz
12 (Option 006) 3 GHz to 4.95 GHz
13 (Option 006) 4.95 GHz to 6 GHz

To Set the Auto Sweep Time Mode

o Press(Menu)SHEEE T 1ME @ (xI) to re-enter the auto mode.
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To Widen the System Bandwidth

1. Press IF B
2. Set the IF bandwidth to change the sweep time.

IF BW | Sweep Time (secs)1

6000 0.077
3700 0.102
3000 0.128
1000 0.254

300 0.707

100 2.010

30 6.980

10 21.40

1 Preset condition,
CF=1GHz, Span= 100MHz;
includes retrace time.

To Reduce the Averaging Factor
1. Press AYG FACTOR.

2. Enter an averaging factor that is less than the value displayed on the
analyzer screen and press (xl).

6-14 Optimizing Measurement Results



To Reduce the Number of Measurement Points

1. Press [Menu) HUMBER

OF ROIHTS.

2. Enter a number of points that is less than the value displayed on the
analyzer screen and press (xl.

The analyzer sweep time does not change proportionally with the
number of points, but as indicated below.

Number |Sweep Time (secs)1
of Points

51 0.062

101 0.066

201 0.106

401 0.181

801 0.330

1601 0.633

1 Preset condition, CF= 1GHz,
Span = 100MHz, Correction
off; includes retrace time.
Measurement speed can be
improved by selecting the
widest IF BW setting of
6000 Hz.

To Set the Sweep Type
1. Press SWEEP T#FE MENU.
2. Select the sweep type.
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To Activate Chop Sweep Mode

= Press (Cal) MORE CHOP A &rid B.

To Use Fast 2-Port Calibration

With the 2-port calibration on, faster measurements may be made by not
measuring the reverse path for every forward sweep. This is controlled
by the test set switch command.

1. Ib access the test set switch functions, press:
H TEST SET SH
2. Ib activate the hold mode, press:

@&

The analyzer will then display TEST SET &H

3. Ib enter the number of sweeps mode, press:

The analyzer will then display TEST SET SH # SHEEFE.
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Increasing Dynamic Range

Increase the Test Port Input Power

Press (Menu_) F @ WE R and enter the new source power level, followed by
(xI.

Caution TEST PORT INPUT DAMAGE LEVEL: + 26 dBm

Reduce the Receiver Noise Floor

Change System Bandwidth

Each tenfold reduction in IF (receiver) bandwidth lowers the noise floor
by 10 dB.

1. Press (Avg) IF El.
2. Enter the bandwidth value that you want, followed by (xl.

Change Measurement Averaging
1. Press BYERAG | HEE
2. Enter a value followed by (xI.
3. Press A%ERAGIHEG BH.
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Reducing Trace Noise

Activate Averaging
1. Press (Avg) A% & FRETOR.
2. Enter a value followed by (x1).

3. Press AMERRE LG B,

Change System Bandwidth

1. Press (Avg) IF Bl
2. Enter the IF bandwidth value that you want, followed by (xI].

Reducing Receiver Crosstalk
Set the alternate sweep, press MOREALTERMATE A AHD B,
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Softkey Locations

The following table lists the softkey functions alphabetically, and
the corresponding front-panel access key. Full-page menu maps are
available in the HP 8753E Network Analyzer User's Guide.
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Table 6-1. Softkey Locations

Front-Panel
Access Key

ROAPTERS 0
ADEETER HRAVERUIBE
AOHPTER: DEL

Display

O
L
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Table 6-1. Softkey Locations (continued)

Front-Panel
Access Key

AYERAGING

OF &t
EEEF FRIL on
BEEEF WARH on DFF
BLANE DISPLAY

Cal

Save/Recall

w0 g Id ¥ il i

96 EEEEEREEE

a1 = 5119 allal o

[] =1 |2 CARAN R
O]

3 <

w
®
-
o
3

[+]

Ol ¥ [O O
=l |a Y
o log oq % ol s o) =
21 1o
Y]
<] |0
1]
-

Display
System
Display
System

Display
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

gg@i
— —_— f— L2}
A
o
<

Of O
AN

ceeee
ol fo| (2] |2] &

Cal

Cal

KITH

S ELITE el
ERLOHIT: H 5ag
CAL KIT: H cal
Cal

CAL EIT: WSt
CAL ZO¢ LIME Z0
CHL Zo: SYSTER 20
CAL IBERATE MEHU
CALIBRATE: HOME
CH1 DATA [ 3

CHY1 DATA LIMIT LH
CHL -MEM Display
CHL MEM [ 3

o]

g Onﬂﬁﬁﬁ
° a CAREAR AR S
2 o | B

o)

<
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

CHAM PUE CCOURL
CHAM PHE [UHCOUPLEDR]

CoR%IAL DELAY
EnLnkR
COHE LGLE
COMEIGUREE ESTER]
COHTIHUE SERHENCE
COHTIHUOUS
COHMERSION [ 1
CORRECTEAN on OFFE

Copy

Copy
Dis|

Copy

g3

O

Save/Recall

w
1]
O

(o) (7 »)] fa] (v wn] o 0 ol fo
o L 191 |4 ol |® ol lo o o o IS
= allgl lv] o= = |e vl Sl s
o E— o B ST 2] BB 2
EAR AR ] < < <
L%
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

Eu F L
CH FIME
Pgell w4 DE om BFF Display

BRATA anmd MEMBRY Display

BRTA AREAY on OFF Save/Recall
DHTE-HEHN
BRTA -~ HEH Display
BERTH — HMEMORY
BATA OHLY on OFF Save/Recall
DECISIOHN HBEIHG

BECR ool COUNTER
EELDRS Dis

Display

o
O

-
O
<

DEFRULT RLAT SETUE

CDEFARULT ERIHTI SETUR
BEEIHE DISH-SAME Save/Recall
DEEL HE PLOT
PEFIHE PRINT
BEFI HE STAHERARD

BELAY Format
DELAY«THRY

DELETE HREL FILES Save/Recall
DELETE F ICE Save/Recall
CELTH EIMITS

BEMOE: ANEL | TUBE System
BEME: OFF System
BEMDE: FHREZE System

w 0O Of O] [O O
< v ol o] |o =)
@ S| O o | |=
o < | |< <

DIRECTORY SIZE CLIFS Save/Recall
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
LIsk U Local

Save/Recal

418 ol o Marker Fctn

u) fo

gg ao
A
o
<

O
L

BomE 2
DOHE T
POWE ol
oAt

v

wl 1o (v w w
—l le] ja]| |© ol l1=] lal {~] |—] t—
o | O [=4
] m; ]
3 3| < 3

B OFF
DUFLICATE SERUEHE
EAEH SHEEFR
EDIT LIMIT
ERITLIST

TLECTRIDAL DELAY Scale Ref
IMI1T EBEEF Seq
THO* OF LHEBEL
ZHE BHEEF HIGH FULEE
THE SHEER-LOW PULSE
ERAZE TLILE Cal

EE TITLE

(Save/Recall]

Softkey Locations 6-7



Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

ERT 20U

System

v o

O
-

Save/Recall

Save/Recall

TLEHAME Save/Recall
FILE UTILITES Save/Recall
F IRED

% HUx WHLUE
EE EOSITION

e STIMULLUS

‘B MALUE

System

o OFF Save/Recall

Save/Recal

Save/Recall

FORMAT: LIF Save/Recall

FORMAT EHAT DIBKE Save/Recall
FORMAT IHT LI&K Save/Recall
FOFMAT IHNT HMEMOEY Save/Recall
FREG OFFs MEHU System

-3 oo

FREN . Z on UEF System
FEEGLIEHDY

Q
-2
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

I HATCH
EHD MATCH THI

; BERLIEHCE

L5 on OFF
GRATICULE [ 1
CULE TEHXT
HERMOHILC MERS
HARMOHIC OFF
HARMOHIEC SECOHD
HREMOMID THIRD

System

(2]
4]
o
1] o
3

[N [
[=] [
S | =

System

System
System
System
System
System
System
Se

O

o » ] (2] {o] (0] [o) {o] [o
S b s|E ] (2] 1) e e
2 sLEIE| |

3 3"

Save/Recall

Display
System
System
System

System
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

Cal

Seq

eq

COUMTIER B

o
O

Format
Seq
Save/Recall

Save/Recall
System

Save/Recall
IRL MEMORY Save/Recall

ISOLATION

LSOLATION DOHE
IS0L'H 5T

KIT DOHE CHODIFIED:
LABEL CLASS

LABEL CLASS DOHE
LABEL KIT

LABEL 10

Of [OF [O w [ -
[ o Y] ©
o e} e 218

L

0O
=3

al{O] (O] (O] [Of [O
o || (o] {7} |o] |
S| (2] (&) {2 |2
<

LEET LOMWER
LEFT UERER Copy
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel

1T LIME o O F F
LIMIT MEHE

EIMIT TYPE
LI BRESR
EIH MAG
LIH MER
LIST ERE®

IF Bilon OFF
LIST POUMER om O F F
ELEST THRE
LIHEZMATCH

EIHE TYPE BETH

LH/MATCH 1
ERPMBTER o

L@ MEHHE

EQ SONREE ADDRESS
LEAE

LEED BD OEESET
LORD DFFSET

LBE FRE®
EE MAG
LOG HER

EIMIT LIME OFFSETS

EOAl ZER FROM BISE

System

stem

Marker Fctn

113

n) [0 (v T W w) v (v <

90 €E Q5 [$ EEEE [ EE 3 alalaralk:
i\ oo lgdl|gllsitoooRiIRIRB § | || |~ Q
ol o] |o < | 1< 3 ol||e]| ] 1]

EARELRE! 5 S50 18 @

<

Format

Marker Fcin
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

Lass=SENER LISTS
LOWER LIMIT

Lol FRAZE | MEULSE System
TER System
HAHUEL TRE OH FOIHT
HARKER — R
MARKEE —

Marker Fctn

w %) wn] fn
- al TSk e
® ©
3 3

5 Marker
MHRKER &1 1 OFF Marker
ttHRKER MEOEBE MEHU Marker
G5 BONTIHUOUES Marker

MARKER — GH Seq
MARKER — DELAY
MHRKER — 5
MHRKER — MIDDLE
MARKER — REFERENCE
MHRKER — REFEREHZE
IRREER — SEAH
‘ER — STRET
MARKER — 2T I MULUS
MHRKER — STOF
MHRKER 1
MARKER 2
MARKER B
MHRKER 4

6-12 Softkey Locations



Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

COUFLED

MARIMUM FREQ
MERSURE

OF GROUPS
% OF POINTS

DEFZET
OFFZET DEL
OEFSET
OEEZET

Marker
Marker

Marker Fctn

[call

System
M

—~

Q
=
=~
(0]
-
—

System

o
=2

Marker Fctn

Marker

I[I

v) O
o | &
o =
3E

0
3
3

System
(Menu)
(Menu)
[

Ca

BEEE
O |e| |uf|e

[a]
L
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

QEE
o] e

0
=2

o

Se
Se:

el

'3

3

LHEE Copy
M MAREEEER Copy

SEH

: Copy
SERIFHERAL HRELE ADBE

w
@
.Q

}Q?' § Qﬂngsﬂ.'ﬂgg

@l i3 clla) ol Inl ko] Lo fs3 —_—

RE 2 2 8| |s 2
ERRES

Scale Ref
Cop:
SLOT DATH. B s
RAT OH of f
2LOT MEHM BH off
1T MER O . off
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

FLOT SRE E 2
REDT TEST BH off
FLOTTER BEBLE T
PLOTTER FORM FEED
PLOTTER EOET
FETR FERT: DIZK
FLTR PORT: HRIE
BLTE FORT: PHEBILEL
PLTR BRORT: SEHIAL
BLIR TWPE [ 3

ROLHE

POLAR MEE HMEHU

BIIRT EXTEHSDIHE
PORT FHE [COURPLEDRD
PORT RHE LUHE
FOMER

FBMWER: FIZER
POMNER: SWEEP
FOKHEERE LO5E
POMEBEMTRE 7
REWER RARHGES
POWER ESHEEF
PRESET: FRECTORY
PRESET . USER
EREWMSIBLE FAGE
FRINT: COLOR

Copy
Copy

Loca

Loca

Loca
Loca

Loca

Format

System

Preset

Cop!

(a] e — (@) w O) [l [l O

g1 |z R X i 2 8 e e

2! 1s S 7 AR AR 8 2! |z
- 3
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

ol [Of [D
ol lo| |e
s =
< | |I< | <

Seq

=) M) M) (&) =
ollel el ]o] [e
allallalts] |o
ol 2] 2] &) =

ol O] I
'a'
=2 I £=H O 4

=

FHE EAHG
BHEMIE CHL L 1
FHRNTR CH

[«
=R

EAHEE

RANGE
FAHGE 4
RAMGE 5
FHHGE &
FAHGE 7 .
EHEH AERRY on BFF
FEAMN DEESET OH Dff System
Feslnm HMER

Menu

Save/Recal

2 z| (] (o
M oflo| |~
= =| |
x x| Lo
o o

= =
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Table 6-1. Softkey Locations (continued)

Front-Panel
Access Key

CHL PORTS
AL FORT 2
CHL SETS

MEHL
L EHOFF

HLUE

CRERS

SE~SHNE STRIE
RESET COLOE
RESROMEE
RESPOHSE & ISOLTH

A Sl fRsRE

Format

0O
=3

Display

Save/Recal
Save/Recall
Save/Recall
Save/Recall
Save/Recall
Save/Recall
Save/Recall
Save/Recall
Save/Recall

Save/Recall

f
Scale Ref

110 nﬁ
5|2 o | |o
Q_'_ =23 I 1
®
Y
®

ol [O
ol

Save/Recal
Save/Recal

Display

2 &

[l
o
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

F"E WOTR

FE &
RIGHT
RIGHT UPREF

ROUND SECOHDS

ST1 LHRORT
S11A

S11E

2110

11 EEFL OFEH
1=FORT

SAMPLRE &0

SHYE O

B s

Cal

EEEE
ol le||e

e
=X

System

System

[o]

8 Q
el Rel —-—
<

w
o«
-
o
3

AR RN AR ERE D

O
=X

System

O Al o) (0] o
g o fufle] (e
S
a
<

O
X
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

Save/Recall

Save/Recal
Scale Ref
Copy
Marker Fctn
Marker Fctn
Marker Fctn
Marker Fctn
Marker Fctn

Syste|

SEGHEHNT
BEGMENT
SEGHMEMT
SEGMEH
SEGMENT

Copy
Save/Recall
SELELT
SERUEHCE

0 ] @ -
3 o+
e m
2 3 3

SEQUEHEE Seq
SEQUENCE 3 B Seq
BERUEHCE (Seq)
SEGUEHEE ©
SEGHEHCE & Seq

Softkey Locations 6-19



Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

SET RBDRESEES
SET BIT

SET CLACE

SET DRY

SZET HOUER

SET MIHUTES

HET MOMTH

SET REF: THRU
SET REF: REFLECT
BET YEAR

BET Z&

SETUP H
SETUR B

SETUR o«

EETUF [

SETUR E

SETUF F

SHORT

SIMGLE

SIMGLE FOIMT
SIHCLE SE; SHWEEER
BEIDIHG

SLOPE

SLAFE @rn GFE
ZLOFIHE LIHE

SM | TH EHART

SERHEHCE FIEEHENIHE

SET FRER Lol RASS

Save/Recall

Seq

System
System
System
System
System
System

System

"

| (v O w ol o] fo! (o] (o] o 0l [v] v —
el Is @! !! = 5] F B ] & =[S o
ElR b o AR AR AN AR A0 ) e Y
5|8 2 | = |1z 2] |z] |15 el |2 2
=113 3 < | <[ [<{ L[ L] 2 EARE]
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

SMITH MER b

BEHLE
SERH
SFAM

STIMULUS
STIMUE
STORE
ZHEEFR
SHEER TIHME L
SWEEF THFE HMEHH
ZHE

TEM COHTROLLER
THEE ©CRL BHEEF

Display

w

®

Ol [O Ol [ Al (] O] [n] v

o) o) I3 ) 15| e (8 2| |
-r - - K
o o o
3 3 3

Marker Fctn

Il
2

w

i wn wni |\
[=] o < < <
gll3 allal|z] |z
—_— é 1] 1] ]

5 3 EJRE

e

O
=R
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key
TAKE RCWR CAL SHEER

ERZL | STEHEF (Local)
Marker Fctn

FEEMI HAL INFEDRHCE
TEST FORT 1 2

=
o

TESTSET I#0 FHD Seq
TESTSET I 20 REV Seq
TESTSET SW HEHE Cal
TEXT
TERTEL 1
THRU

THRH THRU

TIME S TAME O H of £

)
%24
)
3

=

TIHT
TITLE

TITLE SEGUI e
TITLE T@ HEMORY =

TITLE TO F HEREHRIE
TITLE TO PERIFHERHL
TITLE TH ERHTR.“HFIE
TEREKIHE om OFF Marker Fctn
TEANE BAEHE

FEAHE: FHE B21 {BsR3
TRAHES: EENY S12 tBs=ERY

w

gg’.ﬂﬂoo
o [
& e e Al
[T ()
< | =<

€

O
o

TEAHSFOREM MEHL System
TRAHEEDEM om OFEF System

TEAHSHMISESION

0O
D
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Table 6-1. Softkey Locations (continued)

Softkey

Front-Panel
Access Key

TRIGRER: TRIG ©
TRL/LRMS 2-FORT
BN OPTION

USER KIT

HZE ZEHZOR H
eI Ty FACTOR
YIEW MEREZL
YOLUME  HUME
WOLUME HUMBER
WALTT =

HARHIHG
WERHIHG [ 1
MAYEGUIDE
MAVEGUIDE DELAY
WIDE

WIDTH YALUE
MIDTHS on OFF

al || lo Y
R S N -] 2 =
3 < R

2

®

@]
o

[1:d

q

w
-3

(2] w wl [v
[ @ 0 L. -
0 (=g o
m —_ o ]
- 3 3

=

System

System

Loca

Of [O
of |o

System
Loca
Save/Recal

Se

f
System
Marker Fctn

Marker Fctn
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Table 6-1. Softkey Locations (continued)

Softkey Front-Panel
Access Key

IERS
LRI

S

Loca

w] [v] [ (v

< <

" w w

Ind (g - (=g
_— [ o o 1]
ERREIREIRE!
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Error Messages

Error Messages in Alphabetical Order

This chapter contains an alphabetical listing of all error messages to help
you interpret any error messages that my be displayed on the analyzer,
or transmitted by the instrument over HP-IB.

Z-PORT CRL REGI | RED FOR ALY CHAMHEL USE

Error Number This message is displayed if you attempt to enable an
217 auxiliary channel by pressing HH ¥ CHHHM om OFF
without a full 2-port calibration being active. Perform
(or recall) a full 2-port calibration and set
CORBELDT IOH on OFF to BH in the menu.

Then you can enable an auxiliary channel by pressing

ALY CHAM on OFF in the (Display) menu.

ABORT | MG COPY OUTRUT

Information ~ This message is displayed briefly if you have pressed
Message to abort a copy operation. If the message is not

subsequently replaced by error message number 25,
PR IHT ABORTED, the copy device may be hung. Press
once more to exit the abort process and verify
the status of the copy device. At this point, the copy
device will probably have an error condition which
must be fixed (for example: out of paper or paper jam).

Error Messages 7-1



ADDITIOHAL STAMDARDS HEEDED

Error Number Error correction for the selected calibration class
68 cannot be computed until you have measured all the
necessary standards.

ADDEESSED TO TALE WITH MOTHIMG TO SAY

Error Number You have sent a read command to the analyzer (such as
31 ENTER 716) without first requesting data with an
appropriate output command (such as OUTPDATA). The
analyzer has no data in the output queue to satisfy the
request.

HI B FLOW RESTRICTEDR: CHECK FAHMF I LTER

Error Number Something is restricting the air flow into the analyzer.
20 Check for any debris and clean or replace the fan filter.

ALL REGISTERS HAVE BEEH USED

Error Number You have used all of the available registers; you can
200 store no more instrument states even though you may
still have sufficient memory. There are 31 registers
available, plus the present instrument state.

AMALOG BUS DISABLED IH & KHE IF B

Error Number When you press IF BH E&B8&4],the analog
212 bus is disabled and not available for use in
troubleshooting. For a description of the analog bus,
refer to the HP 8753E Service Guide.
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AHALOG THPUT WERLOAD

Error Number The power level of the analog input is too high. Reduce
60 the power level of the analog input source.

AMOTHER SYSTEM COMTROLLER OH HP- | B ELIS

Error Number You must remove the active controller from the bus or
37 the controller must relinquish the bus before the
analyzer can assume the system controller mode.

ARGUMENT QUT OF RAMGE

Error Number The argument for a programming command is out of
206 the specified range. Refer to the HP 8753E
Programming and Command Reference Guide for a list
of programming commands and argument ranges.

ASCII: MISSIHG 'BEGIM' STATEMEMT

Error Number The citilile you just downloaded over the HP-IB or via
193 disk was not properly organized. The analyzer is unable
to read the “BEGIN” statement.

ASCII: MISSIMG 'CITIFILE® STATERMEHT

Error Number The citifile you just downloaded over the HP-IB or via
194 disk was not properly organized. The analyzer is unable
to read the “CITIFILE” statement.
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ASCITI: MISSING 'DATHR' STRTEMEHT

Error Number The citifile you just downloaded over the HP-IB or via
195 disk was not properly organized. The analyzer is unable
to read the “DATA” statement.

ASCII: MISSIMG 'WAR' STATEMENT

Error Number The citifile you just downloaded over the HP-IB or via
196 disk was not properly organized. The analyzer is unable
to read the “VAR” statement.

AYERAGIHG IMYALID OM HOM-EATIO MEASURE

Error Number You cannot use sweep-to-sweep averaging in
13 single-input measurements. Sweep-sweep averaging is
valid only for ratioed measurements (A/R, B/R, A/B,
and S-parameters). You can use noise reduction
techniques, such as narrower IF bandwidth, for single
input measurements.

BAD FRE& FOR HARMOM | C OR FRELR OFFSET

Error Number You turned on time domain or recalled a calibration
181 that resulted in start and stop frequencies that are
beyond the allowable limits.

BERTTERY FRILEDR. STATE MEMORY CLEARED

Error Number The battery protection of the non-volatile CMOS
183 memory has failed. The CMOS memory has been
cleared. Refer to the HP 8753E Network Analyzer
Service Guide for battery replacement instructions.
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EATTERY LOW! STORE SAYE REGS TO DISK

Error Number The battery protection of the non-volatile CMOS

184

memory is in danger of failing. If this occurs, all of the
instrument state registers stored in CMOS memory will
be lost. Save these states to a disk and refer to the

HP 8753E Network Analyzer Service Guide for battery
replacement instructions.

BLOCE IMPUT ERROR

Error Number The analyzer did not receive a complete data

34

transmission. This is usually caused by an interruption
of the bus transaction. Clear by pressing the key
or aborting the I/0 process at the controller.

BLOCEK IMPUT LEMGTH ERROR

Error Number The length of the header received by the analyzer did

35

not agree with the size of the internal array block.
Refer to the HP 8753E Programming and Command
Reference Guide for instructions on using analyzer input
commands.

CALIERATION ABORTED

Error Number You have changed the active channel during a

74

calibration so the calibration in progress was
terminated. Make sure the appropriate channel is
active and restart the calibration.
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CALIBRATION REQUIRELD

Error Number A calibration set could not be found that matched the

63

current stimulus state or measurement parameter. You
will have to perform a new calibration.

CAHMOT FORMAT DOS DISKS O THIS DRIVE

Error Number
185

You have attempted to initialize a floppy disk to DOS
format on an external disk drive that does not support
writing to all 80 tracks of the double density and high
density disks. The older single-sided disks had only 66
tracks and some disk drives were limited to accessing
that number of tracks. ‘Ib format the disk, either
choose another external disk drive or use the analyzer's
internal disk drive.

CAMMOT MOD | FY FRCTORY PRESET

Error Number
199

You have attempted to rename, delete, or otherwise
alter the factory preset state. The factory preset state
is permanently stored in CMOS memory and cannot be
altered. If your intent was to create a user preset state,
you must create a new instrument state, save it, and
then rename it to “UPRESET”.

CAMHOT RERD-MREITE HFS FILE SvESTEM

Error Number
203

The disk is being accessed by the analyzer and is found
to contain an HFS (hierarchical file system) or files
nested within subdirectories. The analyzer does not
support HFS. Replace the disk medium with a LIF or
DOS formatted disk that does not contain files nested
within subdirectories.
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CAH'T STORE-LOAD SEGUENCE, IMSUFFICIEMT MEMORY

Error Number
127

Your sequence transfer to or from a disk could not be
completed due to insufficient memory.

CAUT I0M: AL

Error Number
216

CHAMHEL=S MEASUREE S-PARAMETERS OHLY

This message is displayed if you attempt to select a
measurement type other than an S-parameter for an
auxiliary channel.

CARUTION: CORRECTION OFF: ALES CHAMMEL S DISABLED

Error Number
215

This message is displayed when correction is forced off
due to a stimulus change that is not compatible with
the current calibration while an auxiliary channel is
enabled. The auxiliary channels are restored when
correction is turned on by pressing
EBBREETION om BFF.

CAUTION: FOMWER OUT MAY BE UMLEVELED

Error Number
179

There is either a hardware failure in the source or you
have attempted to set the power level too high. The
analyzer allows the output power to be set higher or
lower than the specified available power range.
However, these output powers may be unleveled or
unavailable. Check to see if the power level you set is
within specifications. If it is, refer to the HP 8753E
Network Analyzer Serwvice Guide for troubleshooting.

CH1 cCH2M THE

GET WALUE MOT FOUHL

Error Number Your target value for the marker search function does

159

not exist on the current data trace.
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COMTIMUOUS SMITOHIMG HOT ALLOKED

Error Number Your current measurement requires different power
10 ranges on channel 1 and channel 2. ‘Ib protect the
attenuator from undue mechanical wear, test set hold
will be activated.

The “tsH” (test set hold) indicator in the left margin of
the display indicates that the inactive channel has been
put in the sweep hold mode.

COPY: device not responding: copy aborted

Error Number The printer or plotter is not accepting data. Verify the
170 cable connections, HP-IB addresses, and otherwise
ensure that the copy device is ready.

COPY OUTPUT COMPLETED

Information  The analyzer has completed outputting data to the
Message printer or plotter. The analyzer can now accept another
copy command.

CORRECT IOH AMD DOMATH RESET

Error Number When you change the frequency range, sweep type, or
65 number of points, error-correction is switched off and
the time domain transform is recalculated, without
error-correction. You can either correct the frequency
range, sweep type, or number of points to match the
calibration, or perform a new calibration. Then
perform a new time domain transform.
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CORRECTION COMETAMTS HOT STORED

Error Number A store operation to the EEPROM was not successful.
3 You must change a switch position on the A9 CPU
assembly. Refer to the “A9 CC Switch Position
Procedure” in the “Adjustments and Correction
Constants” chapter of the HP 8753E Network Analyzer
Service Guide.

COREECTIOH OM: AL CHAMMEL (S RESTORED

Error Number This message is displayed when a calibration is restored
214 and that calibration previously had one or both
auxiliary channels enabled.

CORREECTIOHN TURMHED OFF

Error Number Critical parameters in your current instrument state do
66 not match the parameters for the calibration set,
therefore correction has been turned off. The critical
instrument state parameters are sweep type, start
frequency, frequency span, and number of points.

CUREEMT PARAMETER MOT IM CAL SET

Error Number Correction is not valid for your selected measurement
64 parameter. Either change the measurement parameters
or perform a new calibration.

D2<01 THVMALIDWITHSIHGLE CHARMEL

Error Number You can only make a D2/D1 measurement if both
130 channels are on.
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L2<D1 IMYALID: CHI CH2 HUM PTS GIFFERENT

Error Number You can only make a D2/D1 measurement if both
152 channels have the same number of points.

DEACLOCE

Error Number A fatal firmware error occurred before instrument
111 preset completed. Call your local Hewlett-Packard sales
and service office.

DEMODULAT 1 OHMOT WAL 1 L

Error Number Demodulation was selected when the analyzer was not
17 in CW tune mode. Select demodulation only after
putting the analyzer into CW time mode.

DEMICE: not ona o ot connect. s wirong addrs

Error Number The device at the selected address cannot be accessed
119 by the analyzer. Verify that the device is switched on,
and check the HP-IB connection between the analyzer
and the device. Ensure that the device address
recognized by the analyzer matches the HP-ID address
set on the device itself.

DIRECTORY FULL

Error Number There is no room left in the directory to add files.
188 Either delete files or get a new disk.
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DISE HARDMWARE FROBLEM

Error Number The disk drive is not responding correctly. Refer to the
39 HP 8753E Network Analyzer Service Guide for
troubleshooting information. If using an external disk
drive, refer to the disk drive operating manual.

LISE IS WRITE PROTECTELD

Error Number The store operation cannot write to a write-protected
48 disk. Slide the write-protect tab over the write-protect
opening in order to write data on the disk.

DISK MEDIUM NOTIMITIALIZED

Error Number You must initialize the disk before it can be used.
40

DISK MESSAGE LEMGTH ERROR

Error Number The analyzer and the external disk drive aren't
190 communicating properly. Check the HP-IB connection
and then try substituting another disk drive to isolate
the problem instrument.

LISE: not ons not connected, wrong addrs

Error Number The disk cannot be accessed by the analyzer. Verify
38 power to the disk drive, and check the HP-IB
connection between the analyzer and the disk drive.
Ensure that the disk drive address recognized by the
analyzer matches the HP-IB address set on the disk
drive itself.
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CISK RERD-HRITE ERROR

Error Number There may be a problem with your disk. Try a new
189 floppy disk. If a new floppy disk does not eliminate the
error, suspect hardware problems.

LIZK WEAR — REPLACE DISKE SO0M

Error Number Cumulative use of the disk is approaching the
49 maximum. Copy files as necessary using an external
controller. If no controller is available, load instrument
states from the old disk and store them to a newly
initialized disk using the save/recall features of the
analyzer. Discard the old disk.

DOMARIM RESET

Error Number Time domain calculations were reset due to a change in
67 the frequency range, sweep type, or number of points.
Perform a new time domain transform on the new state.

DOSHAME L IMI TER TO & CHARS + 2 CHAR EXTEMS | OH
Error Number A DOS file name must meet the following criteria:
180 -
= minimum of 1 character
s formatisfilenams.ext
a maximum of 8 characters in the filename

«| maximum of 3 characters in the extension Eeld
(optional)

o a dot separates the filename from the extension
field (the dot is not part of the name on the disk)
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DUPL TCAT IMG TO THIS SEGUEMCE HOT ALLOWED

Error Number A sequence cannot be duplicated to itself.
125

EXCEEDED ¥ STRMDARDES PER CLASE

Error Number When modifying calibration kits, you can define a
72 maximum of seven standards for any class.

EATERMAL SOURCE MODE REQUIRES Cl TIME

Error Number An external source can only be phase locked and
148 measured in the CW time sweep mode.

EAT SOURCE HOT EERDY FOR TRIGGER

Error Number There is a hardware problem with the HP 8625A
191 external source. Verify the connections between the
analyzer and the external source. If the connections are
correct, refer to the source operating manual.

EAT SRC: HOT OM-COMMECTED OR WREOMG ADDE

Error Number The analyzer is unable to communicate with the
162 external source. Check the connections and the HP-IB
address on the source.

FILE HOT COMPART IBLE WITH INSTRUMEHT

Information ~ You cannot recall user graphics that had been saved on
Message an earlier model of analyzer with a monochrome
display. These files cannot be used with the HP 87533.
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FILE MOT FOLMD

Error Number The requested file was not found on the current disk
192 medium.

FILE HOT FOUMD OR WREOMNG TYPE

Error Number During a resave operation, either the Ele was not found
197 or the type of Ele was not an instrument state Ele.

FIRST CHARACTER MUST BE A LETTER

Error Number The first character of a disk Ele title or an internal save
42 register title must be an alpha character.

FORMAT MOT YALID FOR MEARSUREMEHT

Error Number Conversion measurements (Z or Y reflection and
75 transmission) are not valid with Smith chart and SWR
formats.

FORMATTING BATA

Information  The list information is being processed for a list data
Message output to a copy device and stored in the copy spool
buffer. During this time, the analyzer's resources are
dedicated to this task (which takes less than a few
seconds).

FRED OFFSET OMLY YALID IM HETWORE AMALYZER MODE

Error Number You can only make frequency offset measurements in
140 the network analyzer mode.
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FRECYS CAMHOT BE CHAMGELD, TOO MANHY POINTS

Error Number The number of points selected for setting the low pass
204 transform frequencies is too high. Reduce the number
of points so that the low pass criteria is met.

FUMCT 1 O HOT AYA | LHBLE

Error Number The function you requested over HP-IB is not available
202 on the current instrument.

FUMCT | OH HOT YAL 1D

Error Number The function you requested is incompatible with the
14 current instrument state.

FUMCTION HOT YALIL DURING MOD SEQUENCE

Error Number You cannot perform sequencing operations while a
131 sequence is being modified.

FUMCT | OH HOT YAl | 0 FOR | HTERMAL MEMORY

Error Number The function you selected only works with disk files.
201

FUMCTIOW OHLY YALID DURIHG MO SEGUEHCE

Error Number You canonly use the G0 SUE ZEGUEHNIE capability
164 when you are building a sequence. Attempting to use
this softkey at any other time returns an error message
and no action is taken.
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HF 2¢352 SOURCE PARAMETERS CHAMGED

Error Number Some of the stimulus parameters of the instrument
61 state have been changed, because you have turned
correction on. A calibration set for the current
measurement parameter was found and activated. The
instrument state was updated to match the stimulus
parameters of the calibration state.

This message also appears when you have turned on
harmonic mode or frequency offset, and the present
frequency range cannot be used with one of these
modes.

HP | B COPY | HPREOGRESS,, ABORT 4 1 TH LOCAL

Error Number An HP-IB copy was already in progress when you
169 requested the HP-IB for another function. Ib abort the
first copy, press (Local), otherwise the HP-IB is
unavailable until the first copy is completed.

IF BW KEY DISABLED, EDIT LIST MODE TBEL

Information ~ When list IF bandwidth has been enabled and swept list
Message mode is on, you will not be able to change the IF
bandwidth using the | F Eii key. Ib change the IF
bandwidth, edit the swept list table.

ILLEGAL LiH 1 T OR YOLLME HLIMBER

Error Number The disk unit or volume number set in the analyzer is
46 not valid. Refer to the disk drive operating manual.
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IMIT BISK removes all data fromdisk

Information  Continuing with the initialize operation will destroy any
Message data currently on the disk.

IMITIALIZATION FAILED

Error Number The disk initialization failed, probably because the disk
47 is damaged.

| HETRUMENT STATE MEMORY CLEARED

Error Number All instrument state registers have been cleared from
56 memory along with any saved calibration data, memory
traces, and calibration kit definitions. Additionally, all

user-settable selections (such as HP-IB addresses) are
set to their defaults.

IMEUFF | CIENT MEMORY

Error Number Your last front panel or HP-IB request could not be
51 implemented due to insufficient memory space. In some

cases, this is a fatal error from which you can escape
only by presetting the instrument.

| MSUFF ICTEMT MEMORY FORPRIMT-PLOT

Error Number There is not enough memory available for the print or
168 plot function. Increase the available memory by
changing or eliminating a memory-intensive operation
such as reducing the number of points in the sweep.
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IMSUFF I C1EHT MEMORY s FME MTR CAL OFF

Error Number There is not enough memory space for the power meter
154 calibration array. Increase the available memory by
clearing one or more save/recall registers, or by
reducing the number of points.

IHWAL LD KEY

Error Number You pressed an undefined softkey.
2

LIMIT THBLE EMPTY

Error Number Limit lines cannot be turned on unless a limit table has

205 been created. Refer to “Testing a Device with Limit
Lines” in Chapter 2 for information on how to create a
limit table.

LIST MODE OFF: T HYAL IR W I THLO FREG

Error Number List mode has been turned off in the frequency offset
182 mode because it is incompatible with your selected LO
frequency.

LIST THBLE EMPT'Y

Error Number The frequency list is empty. ‘Ib implement list
9 frequency mode, add segments to the list table.
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LOG SWEEP REGUIRES 2 OCTAVE MIM IMUM SPAM

Error Number A logarithmic sweep is only valid if the stop frequency
150 is greater than four times the start frequency. For
frequency spans of less than two octaves, the sweep
type automatically reverts to linear sweep.

Lol FASS: FREG LIMITS CHAHGED

Information  The frequency domain data points must be

Message harmonically related from dc to the stop frequency.
That is, stop = n x start, where n = number of points.
If this condition is not true when a low pass mode (step
or impulse) is selected and transform is turned on, the
analyzer resets the start and stop frequencies. The stop
frequency is set close to the entered stop frequency,
and the start frequency is set equal to stop/n.

MEMORY FOF CUREEMT SEQUENCE IS FULL

Error Number All the memory in the sequence you are modifying is
132 filled with instrument commands.

MORE SLIDES HEEDED

Error Number When you use a sliding load (in a user-defined
71 calibration hit), you must set at least three slide
positions to complete the calibration.
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MO CALIBRATION CURREMTLY IH PROGRESS

Error Number The RESUME EZRL SE ik EHE E softkey is not valid
69 unless a calibration is already in progress. Start a new
calibration.

HO DISKE MERIUM IH DRIVE

Error Number You have no disk in the current disk unit. Insert a disk,
41 or check the disk unit number stored in the analyzer.

MO FAIL FOUMD

Service Error The self-diagnose function of the instrument operates
Number 114  on an internal test failure. At this time, no failure has
been detected.

HOFILECSY FOUMD OH DISE

Error Number No files of the type created by an analyzer store
45 operation were found on the disk or the disk drive is
empty. If you requested a specific file title, that file was
not found on the disk.

HO IF FOURD: CHECK R IMFUT LEVEL

Error Number The first IF signal was not detected during pretune.
5 Check the front panel R channel jumper. If there is no
visible problem with the jumper, refer to the
HP 8753E Network Analyzer Service Guide for
troubleshooting.
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MO LIMIT LIMES DISFLAYED

Error Number You can turn limit lines on but they cannot be displayed
144 on polar or Smith chart display formats.

MO MARKER DELTA —SPAM HOT SET

Error Number You must turn the delta marker mode on, with at least
15 two markers displayed, in order to use the
MARKER =3 8 FHf H softkey function.

HO MEMORY AYAI LHBLE FOR I MTERFOLATI OH

Error Number You cannot perform interpolated error correction due to
123 insufficient memory.

HOMEMORY AYAT LABLE FOR SEQUENC | HG

Error Number You cannot modify the sequence due to insufficient
126 memory.

M SPACE FOR MEW CAL. CLEAR REGISTERS

Error Number You cannot store a calibration set due to insufficient
70 memory. You can free more memory by clearing a

saved instrument state from an internal register (which
may also delete an associated calibration set, if all the
instrument states using the calibration kit have been
deleted). You can store the saved instrument state and
calibration set to a disk before clearing them. After
deleting the instrument states, press to run the
memory packer.
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HOT ALLOMED LUR 1 HG POWER METER CHAL

Error Number When the analyzer is performing a power meter
198 calibration, the HP-IB bus is unavailable for other
functions such as printing or plotting.

HOT EMOUGH SFACE OM D1 5K FOR STORE

Error Number The store operation will overflow the available disk
44 space. Insert a new disk or purge files to create free
disk space.

HO WAL ID MEMORY TRACE

Error Number If you are going to display or otherwise use a memory
54 trace, you must first store a data trace to memory.

MO YALID STATE IM REGISTER

Error Number You have requested the analyzer, over HP-IB (or by
55 sequencing), to load an instrument state from an empty
internal register.

OHLY LETTERS AMD HUMEBERS ARE ALLOWED

Error Number You can only use alpha-numeric characters (and
43 underscores) in disk file titles or internal save register
titles. Other symbols are not allowed, except for the
“underscore” symbol.
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OPTIOHAL FUMCTIOM: HOT INSTRLLEL

Error Number The function you requested requires a capability
1 provided by an option to the standard analyzer. That
option is not currently installed. (Refer to Chapter 1 for
a description of the available options.)

OVERLARP ! LIST TYPE CHANGED TO STEPPED

Error Number The list type changed to stepped because one or more
211 frequency segments in the swept list table overlapped.
Change the frequency ranges of the overlapping
segments and switch back to swept list mode.

PHRHLLEL PORT HOT AYA I LAELE FOR GF I

Error Number You have defined the parallel port as COPY for

165 sequencing in the HP-IB menu. ‘Ib access the parallel
port for general purpose 1/0 (GPIO), set the selection to
[GPIO] .

PHRHLLEL PORT HAT AYA I LAELE FOR COPY

Error Number You have defined the parallel port as general purpose
167 /O (GPIO) for sequencing. The definition was made
under the key menus. Ib access the parallel port
for copy, set the selection to PARALLEE EEQR%1.
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FHASE LOCK CAL FARILED

Error Number An internal phase lock calibration routine is

4 automatically executed at power-on, preset, and any
time a loss of phase lock is detected. This message
indicates that phase lock calibration was initiated and
the first IF detected, but a problem prevented the
calibration from completing successfully. Refer to the
HP 8753E Network Analyzer Service Guide and execute
pretune correction test 48.

This message may appear if you connect a mixer
between the RF output and R input before turning on
frequency offset mode. Ignore it: it will go away when
you turn on frequency offset. This message may also
appear if you turn on frequency offset mode before you
define the offset.

FHASE LOCE FA | LURE

Error Number The first IF signal was detected at pretune, but phase
7 lock could not be acquired. Refer to the HP 8753E
Network Analyzer Service Guide for troubleshooting.

FHRZE LOCK LOST

Error Number Phase lock was acquired but then lost. Refer to the
8 HP 8753E Network Analyzer Service Guide for
troubleshooting information.

PLOT RECORTEL:

Error Number When you press the key, the analyzer aborts the
27 plot in progress.
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PLOTTER: not one not conmect, wrono addrs

Error Number The plotter does not respond to control. Verify power
26 to the plotter, and check the HP-IB connection between
the analyzer and the plotter. Ensure that the plotter
address recognized by the analyzer matches the HP-IB
address set on the plotter itself.

PLOTTER HOT REALDY-F | HCH WHEELS UP

Error Number The plotter pinch wheels clamp the paper in place. If
28 you raise the pinch wheels, the plotter indicates a “not
ready” status on the bus.

POSSIBLE FALSE LOCK

Error Number Phase lock has been achieved, but the source may be
6 phase locked to the wrong harmonic of the synthesizer.
Perform the source pretune correction routine
documented in the “Adjustments and Correction
Constants” chapter in the HP 8753E Network Analyzer

Service Guide.

FOWER METER | HVWHLID

Error Number The power meter indicates an out-of-range condition.
116 Check the test setup.
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FUMWER METER WOT SETTLED

Error Number Sequential power meter readings are not consistent.
118 Verify that the equipment is set up correctly. If so,
preset the instrument and restart the operation.

FOMER SUPFLY HOT !

Error Number The temperature sensors on the A8 post-regulator
21 assembly have detected an over-temperature condition.
The power supplies regulated on the post-regulator
have been shut down.

POWER SUPPLY SHUT LM !

Error Number One or more supplies on the A8 post-regulator assembly
22 have been shut down due to an over-current,
over-voltage, or under-voltage condition.

FREZS IHMEHUT, SELECT CW < IF » FRER . THEH SHMEFT LG

Error Number When you are sweeping the RF and LO, the IF must be
161 fixed.

PR INTHBORTEL

Error Number When you press the (Local) key, the analyzer aborts
25 output to the printer.
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print color not supported with EPS0ON

Error Number You have defined the printer type as EPSON-1%. Color
178 print is not supported with this printer. The print will
abort.

FEINTER: busyg

Error Number The parallel port printer is not accepting data.
176

FRIMTER: srror

Error Number The parallel port printer is malfunctioning. The
175 analyzer cannot complete the copy function.

FRINTER: not connected

Error Number There is no printer connected to the parallel port.
173

PRI HTER: not handshak ing

Error Number The printer at the parallel port is not responding.
177

FRINTER: mot on line

Error Number The printer at the parallel port is not set on line.
172
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FPRIMTER: not ons not connected, wrong adders

Error Number The printer does not respond to control. Verify power
24 to the printer, and check the HP-IB connection between
the analyzer and the printer. Ensure that the printer
address recognized by the analyzer matches the HP-ID
address set on the printer itself.

PRIHTER: papsr error

Error Number There is a paper-related problem with the parallel port
171 printer such as a paper jam or out-of-paper condition.

FRINTER: power of f

Error Number The power to the printer at the parallel port is off.
174

FEIMT-FLOT IHMFPROGEESS  ABORT WITH LOCAHL

Error Number If a print or plot is in progress and you attempt a
166 second print or plot, this message is displayed and the
second attempt is ignored. Ib abort a print or plot in

progress, press (Local).

PROCESSIMG DISFLAY LIST

Information  The display information is being processed for a screen
Message print to a copy device and stored in the copy spool
buffer. During this time, the analyzer's resources are
dedicated to this task (which takes less than a few
seconds).
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FUE MTRE HOT OM-COMHECTED OF WROHG ADDRS

Error Number
117

The power meter cannot be accessed by the analyzer.
Verify that the power meter address and model number
set in the analyzer match the address and model
number of the actual power meter.

FAMGE CAUSED POMER LVL CHAMGE | H LIST

Error Number
213

The selected power range changed the power level of
one or more segments in the swept list table. Change
the segment power or change the power range.

REQUESTED DRTA HOT CURREMTLY AYARI LRELE

Error Number

The analyzer does not currently contain the data you

30 have requested. For example, this condition occurs
when you request error term arrays and no calibration
is active.

SAYE FAILEDR. IMSUFFICIEMT MEMORY

Error Number
151

You cannot store an instrument state in an internal
register due to insufficient memory. Increase the
available memory by clearing one or more save/recall

registers and pressing (Preset), or by storing files to a
disk.

SEGMEMT #n POMER OUTS I DERAMGE LIMIT

Information
Message

The selected power range does not support the power
level of one or more segments in the swept list table.
This message appears when swept list mode is not on
and reports the first segment that is out of range.
Change the segment power or change the power range.
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SEGHMEHT #n START FRER OVERLARPS FREEYIOUS SEGHENT

Information A segment entered in the swept list table caused one or
Message more frequency segments to overlap. This message
appears when swept list mode is not on and reports the
first segment that is overlapping another. Change the
frequency ranges of the overlapping segments.

SELECTED SEGUEMCE IS EMFPTY

Error Number The sequence you attempted to run does not contain
124 instrument commands.

SELF TEST #r FHILED

Service Error Internal test #n has failed. Several internal test

Number 112  routines are executed at instrument preset. The
analyzer reports the first failure detected. Refer to the
HP 8753F Network Analyzer Service Guide for
troubleshooting information on internal tests and the
self-diagnose feature.

SERUEHCE ABORTED

Error Number The sequence running was stopped prematurely when
157 you pressed the key.

SEGUEHCE MAY HAVE CHAMGELD, CAM'T COMTINUE

Error Number When you pause a sequence, you cannot continue it if
153 you have modified it. You must start the sequence

again.
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SLIDES ABORTED CMEMORY RERLLOCATIOH?

Error Number You cannot perform sliding load measurements due to
73 insufficient memory. Increase the available memory by
clearing one or more save/recall registers and pressing

(Preset), or by storing files to a disk.

SOURCE POMER D ISABLED » ERI T LIST MODE TEL

Information ~ When list power has been enabled and swept list mode
Message is on, you will not be able to change the power level
using the POWER key. Ib change the power level, edit
the swept list table.

SOURCE POMER TURHED OFF » RESET UMDER POWER HMEHU

Information  You have exceeded the maximum power level at one of
Message the inputs and power has been automatically reduced.
The annotation Py indicates that power trip has been
activated. When this occurs, reset the power and then
press (Menu) FOMEREOHREE FUR om OFF, to
switch on the power.

STARTIHG COPY SPOOLER

Information  The analyzer is beginning to output data from the spool
Message buffer to the copy device. The analyzer resumes normal
operation; the data is being output to the copy device
in the background.

Error Messages 7-31



SWEEF MODE CHAMGED TO CH TIME SHWEEP

Error Number If you select external source auto or manual instrument
187 mode and you do not also select CW mode, the analyzer
is automatically switched to CW.

SWEEF TIME INCRERASED

Error Number You have made instrument changes that cause the
11 analyzer sweep time to be automatically increased.
Some parameter changes that cause an increase in

sweep time are narrower IF bandwidth, an increase in
the number of points, and a change in sweep type.

SHEEFP TIME TOO FAST

Error Number The fractional-N and digital IF’ circuits have lost
12 synchronization. Refer to the HP 8753E Network
Analyzer Service Guide for troubleshooting
information.

SWEEF TR IGGER SET TO HOLD

Information  The instrument is in a hold state and is no longer
Message sweeping. Ib take a new sweep, press (Menu)
TEIGGER HMEHUESIHGEEor COHTIHUOWS,
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SYHMTAX ERROR

Error Number You have improperly formatted an HP-IB command.
33 Refer to the HP 8753E Programming and Command
Reference Guide for proper command syntax.

SYET CTRL OF PASS CTEL IH LOCAL MERL

Error Number The analyzer is in talker/listener mode. In this mode,
36 the analyzer cannot control a peripheral device on the
bus. Use the local menu to change to system controller
or pass control mode.

TEST ABORTELD

Error Number You have prematurely stopped a service test.
113

THIZ LIST FRER IMVALID

Error Number You have set frequencies in the list that are outside of
133 the allowable frequency range of the analyzer. Reduce
the frequency range of the list.
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TOO MAMY MESTED SEQUEMCES. SEQ ABORTED

Error Number You can only nest sequences to a maximum level of six.
164 The sequence will abort if you nest more than six.

TOO MAMY SEGMEMTS OF POIHTS

Error Number You can have a maximum of 30 segments or 1632 points
50 in frequency list mode. In power meter calibrations,
you can have a maximum of 12 segments for power
sensor cal factors and power loss functions.

TRAHMSFORM, GATE HOT ALLOWED

Error Number You can perform a time domain transformation only in
16 linear and CW sweep types.

TEOUELE! CHECE SETUF AHD START OVER

Service Error Your equipment setup for the adjustment procedure in

Number 115 progress is not correct. Check the setup diagram and
instructions HP 8753E Network Analyzer Service
Guide. Start the procedure again.

WAITIMG FOR CLEAM SHEEFR

Information  In single sweep mode, the instrument ensures that all
Message changes to the instrument state, if any, have been
implemented before taking the sweep. The command
that you have initiated is being processed and will not
be complete until the new sweep is completed. An
asterisk * is displayed in the left margin until a
complete fresh sweep has been taken.

7-34 Error Messages



WARITIHG FOR DISE

Information
Message

This message is displayed between the start and finish
of a read or write operation to a disk.

WAITIMG FOR HP-IEB COMTREOL

Information
Message

You have instructed the analyzer to use pass control
(USEPASC). When you send the analyzer an instruction
that requires active controller mode, the analyzer
requests control of the bus and simultaneously displays
this message. If the message remains, the system
controller is not relinquishing the bus.

WRITE ATTEMFTED WI THOUT SELECT I HG IHFPUT TYFE

Error Number
32

You have sent the data header “#A” to the analyzer
with no preceding input command (such as INPUDATA).
The instrument recognized the header but did not know
what type of data to receive. Refer to the HP 8753E
Programming and Command Reference Guide for
command syntax information.

WROMG DISK FORMAT, IMITIALIZE DISK

Error Number
77

You have attempted to store, load, or read Ele titles, but
your disk format does not conform to the Logical
Interchange Format (LIF) or DOS format. You must
initialize the disk before reading or writing to it.
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1

10 MHz precison reference
output, 1-10

10 MHz reference adjust,
1-10

4
4 parameter display, 2-4

A

accuracy
frequency drift, 5-2
interconnecting cables, 5-1
measurement, 5-1
temperature drift, 5- 1
activating
alimit tegt, 2-21
active
channel of display, 1-7
entry area of display, 1-7
active channel keys, 1-2
AC voltage selector switch,
1-9
adjust 10 MHz, 1-10
analyzer
display, 1-4
front panel features, I-I
anayzer display
measurement setup
diagram, 3-19
annotations of display, 1-5
arrays
flexibility, 4-10

attenuation at mixer ports,
3-1
“FEEL, 4-6
FHTOSEEED USe, 4-2
auto sweep time mode
how to sat, 5-13
auxiliary channels, 1-2, 2-4,
2-5
auxiliary input connector
location, 1-10
averaging changes, 5- 17
averaging factor
how to widen, 5-14
Avg status notation, 1-5

B

backspace key, 1-2,2-11

band switch points, 5-13

bandwidth

system:how to widen, 5-14

basic measurement sequence
and example, 2-2

bias inputs and fuses locations,
1-10

broad band power meter
calibration connections,
313

C

C2 status notation, 1-6
cables
interconnecting, 5-1
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calibration
fast 2-port, 5-16
for mixer measurements,
35
power meter, 5-9
calibration factors entry, 5-9
centronics (parald) interface,
1-9
channel 1 and 2 ratio
measurement, 2-8
channd 3, 2-4
channd 4, 2-4
channel display titling, 2-8
channels, display, 1-4
choosing
display elements, 4-6
scale, 4-9
chop sweep mode
how to activate, 5-16
color printer use, 4-2
compensating for
directional coupler
response, 5-9
compression measurement,
2-22
configuration
plotter, 4-3
configuring
a plot function, 4-3
a print function, 4-1
printer, 4-1, 4-3
the analyzer for the printer,
4-1
connections
broad band power meter
calibration, 3-13
down converter port, 3-2
first portion of
converson  compression
measurement, 3-17

Index-2

high dynamic range swept
IF conversion loss
measurement, 3-14
mixer isolation
measurement, 3-22
mixer RF feedthrough
measurement, 3-23
one-sweep power meter
calibration for mixer
measurements, 3-9
R channel and source
calibration, 3-7
receiver cdibration, 3-13
second portion of
converson  compression
measurement, 3-18
up converter port, 3-3
connector
auxiliary input, 1- 10
external am, 1-10
externa trigger, 1-10
for external monitor, |- 1
for HP-1B, 1-9
for keyboard, 1-9
limit test, 1-10
parallel (centronics)
interface, 1-9
probe power source, 1-3
R channdl, 1-3
seria (RS-232) interface,
1-9
test sequence, 1-10
test set interconnect, 1-10
connector repeatability, 5- 1
connectors
rear panel, 1-9
considerations for mixer
measurements, 3-1
continuous correction
mode for power meter
cdlibration, 5-1 1



continuous mode, test set
switch, 5-16
controlling the test set switch,
5-16
converson compression mixer
measurement, 3-16
converson loss
and output power as a
function of input power
level example, 3-16
equation, 3-1 1
example measurement,
3-11
procedure, 3- 12
using the frequency offset
mode, 3-6
Cor status notation, 1-5
crosstalk
reducing, 5-18
C? status notation, 1-5

D

data
loss of power calibration,
59
data arrays
flexibility, 4-10
data trace saved to the display
memory, 2-7
decrease
frequency span, 5-13
default
line types for plotter, 4-8
pen numbers for plot
elements, 4-8
plotting parameters, 4-9
printing parameters, 4-2
default settings
plotter pen numbers, 4-7
defined plotting components,
4-6

defining

aplot, 4-6

the print, 4-2
deleting

limit segments, 2-20
Del status notation, 1-6
delta (A) markers, 2-9
directional coupler

compensation, 5-9

disk drive

configuring to plot, 4-5

location, 1- 1
display

information, 1-4

location, |-

of anayzer, 1-4

status notations, 1-5
display memory trace, 2-7
display titling, 2-8
display trace math, 2-8
down converter port

connections, 3-2

drift
frequency, 5-2
temperature, 5- 1

dynamic range
increasing, 5- 17

E
editing
limit segments, 2-20
entry block location, 1-2
error-correction, 5- 1
full two-port measurements,
57
one-port reflection
measurements, 5-6
response and isolation
for transmission
measurements, 5-4
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response for reflection
measurements, 5-3
response for transmission
measurements, 54
error messages, 7-1
aphabetically listed, 7-1
example
conversion loss and output
power as a function
of input power leve,
3-16
conversion loss
measurement, 3-1 1
mixer LO to RF isolation
measurement, 3-22
mixer RF feedthrough
measurement, 3-23
signa flow in a mixer, 3-21
spectrum of RF,LO,and
IF signals present
in aconversion loss
measurement, 3-6
swept IF conversion loss
measurement, 3-15
swept power conversion
compression
measurement, 3-20
external
am connector location,
1-10
monitor connector, |- 1
trigger connector location,
1-10
ext mon. connector, 1-11
ext status notation, 1-6

F

fan location, 1-10

fast 2-port calibration, 5-16
faster sweep speed, 5-12
features

Index-4

rear panel, 1-9
features of front panel, I-I
filtering for mixers, 3-2
first portion of conversion
compression measurement
connections, 3-17
flat limit lines, 2-13
format
area of display, 1-8
format arrays, 4-10
frequency
sdection for mixers, 3-2
frequency drift, 5-2
frequency offset mode, 3-6
operation, 3-4
frequency span
decrease, 5- 13
front panel access key for
softkeys, 6-1
front panel features, I-|
full two-port
error-correction, 5-7

G

gain compression
measurement, 2-22

Gat status notation, 1-6

GPIO interface, 1-9

H

H=2 status notation, 1-6

H=3 status notation, 1-7

high dynamic range
swept |F conversion
loss measurement
connections, 3-14

high dynamic range swept
RF/IF converson loss,
3-12

HId status notation, 1-7

hold mode, test set switch,
5-16



how to
activate chop sweep mode,
5-16
change measurement
averaging, 5- 17
change system bandwidth,
5-17

compensate for directional
coupler response, 5-9

configure a plot function,
4-3

configure a plot function
to disk drive, 4-5

configure a plot function
using and HPGL/2
compatible printer,
4-3

configure a plot function
using a pen plotter,

configure a print function,
4-1

control the test set switch,
5-16

create flat limit lines, 2-13

create sngle point limits,
2-18

create doping limit lines,
2-16

decrease frequency span,
5-13

define line types, 4-8

define the plot, 4-6

define the print, 4-2

delete limit segments, 2-20

edit limit segments, 2-20

enter the power sensor
calibration data, 5-9

error-correct for full two-
port measurements,
57

error-correct for one-
port reflection
measurements, 5-6

error-correct for response
and isolation
for transmission
measurements, 5-4

error-correct response
for reflection
measurements, 5-3

error-correct response
for transmission
measurements, 5-4

increase sweep speed, 5-11,
5-12

make a basc measurement,
2-2

measure gain compression,
2-22

measure high dynamic range
converson loss, 3-12

measure mixer isolation,
321

measure mixers, 3-1

measure swept RF/IF
mixers, 3-6

plot to an HPGL compatible
printer, 4-9

power meter calibrate, 3-5

ratio measurements in
channd 1 and 2, 2-8

reduce receiver crosstalk,
5-18

reduce receiver noise floor,
5-17

reduce the averaging factor,
5-14

reduce the number of
points, 5-15

reduce trace noise, 5-18

Index-5



reset plotting parameters
to default values, 4-9

reset the printing
parameters to default

values, 4-2
review limit line segments,
2-21

run a limit test, 2-21
save a data trace to the
display memory, 2-7
save measurement results,
4-10
search for maximum
amplitude, 2-10
search for minimum
amplitude, 2-10
set auto sweep time mode,
5-13
set source power, 2-3
set the measurement
parameters, 2-2
set the measurement type,
2-3
set the sweep type, 5-15
subtract the memory trace
from the measurement
data trace, 2-8
title the active channel
display, 2-8
use delta (A) markers, 2-9
use frequency offset mode,
36
use limit lines, 2-13
use swept list mode to
increase sweep speed,
5-12
widen system bandwidth,
5-14
HPGL/2 compatible printer,
configuring to plot, 4-3
HP-1B

Index-6

connector, 1-9

IF
how defined for mixers,
32
IF bandwidth
how to widen, 5-14
increase test port power,
5-17
increasing
sweep speed, 5-11, 512
increasing dynamic range,
5-17
increasing measurement
accuracy, 5- 1
information messages, 7-1
instrument state function
block location, 1-3
interconnecting cables, 5-1
interface
GPIO, 1-9
paralel, 1-9
RS-232, 1-9
isolation
measurements for mixers,
321

K

keyboard connector, 1-9
keys referenced to front panel
access key, 6-1

L
LCD, 14
limit test
connector location, 1-10
limit testing, 2-13
activating, 2-2 1
creating flat limit lines,
2-13



creating single point limits,
2-18
creating doping limit lines,
2-16
deleting limit segments,
2-20
editing limit segments, 2-20
reviewing limit line
segments, 2-21
running a limit test, 2-21
line switch location, |-
L IHETYPEDATH, 4-8
LI HETYFEHEHOEY, 4-8
line types
plotter, 4-8
line types available, 4-8
line voltage selector switch,
1-9
list frequency sweep
increasing sweep speed,
512

making measurements,

2-27
location

10 MHz precision reference
output, 1-10

10 MHz reference adjust,
1-10

active channel keys, 1-2

analyzer display, |-

auxiliary input connector,
1-10

bias inputs and fuses, 1-10

centronics (parallel)
interface, 1-9

disk drive, |-l

entry block, 1-2

external trigger connector,
1-10

fan, 1-10

fuse, 1-9

instrument state function
block, 1-3

limit test connector, 1-10

line switch, ||

line voltage selector switch,
1-9

Pl and P2 in
SOALEREOTIGRATI
mode, 4-9

parallel (centronics)
interface, 1-9

pass/fail message, 1-8

port 1 and port 2, 1-3

preset key, 1-3

probe power source
connector, 1-3

R channel connectors, 1-3

response function block,
[-1

RS-232 (serid) interface,
1-9

serial number plate, 1-11

serial (RS-232) interface,
1-9

softkey labels, 1-8

softkeys, |-

stimulus function block,
[-1

test sequence connector,
1-10

test set interconnect, 1-10

locations of softkeys, 6-1
loss of power meter cdibration
data, 5-9

M

man status notation, 1-7
marker

values area on display, 1-8
markers

delta (A), 2-9

Index-7



reference, 2-9
relative mode, 2-9
search for maximum
amplitude, 2-10
search for minimum
amplitude, 2-10
marker stats
bandwidth on display, 1-8
math with data traces, 2-8
maximum amplitude search,
2-10
measure
gan compression, 2-22
increased accuracy, 5- 1
using limit lines, 2-13
using swept lis mode, 2-27
measured inputs of display,
1-7
measurement
converson loss example,
311
measurement accuracy
compensating for directional
coupler response, 5-9
connector repeatability,
51
error-correction, 5-3
frequency drift, 5-2
increasing, 5-1
interconnecting cables, 5- 1
performance verification,
52
reference plane and port
extensons, 5-2
temperature drift, 5- 1
measurement averaging
changing, 5- 17
measurement data points
setting, 2-3
measurement  error-correction,
53

Index-8

measurement points
how to reduce, 5-15
measurement results
saving, 4-10
measurements
conversion loss for mixers,
36
high dynamic range
conversion loss for
mixers, 3-12
mixer, 3-1
mixer considerations, 3- 1
mixer conversion
compression, 3- 16
mixer isolation, 3-2 1
optimizing, 5-1
power meter calibration
for, 3-5
swept RE/IF mixers, 3-6
using swept list mode, 2-27
measurement sequence, 2-2
measurement setup diagram
shown on analyzer
display, 3-19
measurement setup from
display, 3-10
measurements  optimized, 5-1
measurement type
setting, 2-3
measure restart, 1-10
memory trace, 2-7
message area of display, 1-7
messages
error, 7-1
information, 7- 1
minimum amplitude search,
2-10
mixer
isolation measurement
connections, 3-22



LO to RE isolation
measurement example,
322

RF feedthrough
measurement
connections, 3-23

RF feedthrough
measurement example,
3-23

mixer measurements, 3- 1
mixers

attenuation at ports, 3-1

conversion compression,
3-16

conversion loss using
frequency offset, 3-6

eliminating unwanted
sgnas, 3-2

filtering, 3-2

frequency offset mode
operation, 3-4

frequency sdection, 3-2

high dynamic range
conversion loss, 3- 12

how RF and IF are defined,
32

isolation measurements,
321

minimizing source and load
mismatches, 3-1

power meter calibration,
35

reducing the effect of
SpUrious  responses,
3-2

swept RF/IF measurement,
36
mode
auto sweep time, 5-13
frequency offset, 3-6
monitor

connector, |- 1

noise

trace:reducing, 5-18
noise floor

reducing, 5-17
notations of display, 1-5
number of points

how to reduce, 5-15
number of sweeps, test set

switch, 5-16

0

offset
R-Channdl, 3-4
Of s status notation, 1-6
Of? status notation, 1-6
one-sweep power meter
cdibration for
mixer measurements
connections, 3-9
optimizing measurement
results, 5- 1
optimizing measurements,
5-1
outputting
measurement results, 4-1

P

P1 and P2 on the plotter, 4-9
panel
rear, 1-9
paralel interface, 1-9
parameters
defaults for plotting, 4-9
defaults for printing, 4-2
pass/fail
display location, 1-8
pass fail indicators on display,
1-8
PC? status notation, 1-7

Index-9



PC status notation, 1-7
P| status notation, 1-7
pen number settings, 4-7
FEHHUHEATH, 4-7, 4-8
BEHHEMG

pen plotter
configuring to plot, 4-4
performance verification
measurement accuracy,
5-2
peripheral
configurations, 4- 1
plot
defined boundaries, 4-9
definition, 4-6
BlLoT , 4-6
BLET T,4-6
FLOTHMEM, 4-6
PLOTHMER, 4
plot speed, 4-9
plotter
configuration, 4-3
line types, 4-8
pen number settings, 4-7
plotter P1 and P2, 4-9
FEOTTEXT, 4-6
plotting
arrays, 4-6
components defined, 4-6
to an HPGL compatible
printer, 4-9
plotting, printing, and saving,
4-1
point limit crestion, 2-18
points
datachow to reduce, 5-15
port 1 and port2, 1-3
port extensons, 5-2

Index-10

port power
increasing, 5-17
power
increasing test port, 5-17
power cord receptacle with
fuse, 1-9
power meter
cdibration, 5-9
calibration for mixer
measurements, 3-5
power meter calibration
continuous correction mode,
511
loss of calibration data, 5-9
sample-and-sweep
correction mode, 5- 10
power sensor
cdibration data, 5-9
preset
key location, 1-3
print
definition, 4-2
printer
color, 4-2
configuration, 4- 1, 4-3
printing
default setting, 4-2
printing, plotting, and saving,
4-1
PRm status notation, 1-7
probe power source connector
location, 1-3
procedure
basic measurement
sequence, 2-2
compensating for directional
coupler response, 5-9
configuring a plot function,
4-3
configuring a print function,
4-1



creating flat limit lines,
2-13

creating single point limits,
2-18

creating doping limit lines,
2-16

defining line types, 4-8

defining the plot, 4-6

defining the print, 4-2

deleting limiting segments,
2-20

editing limit segments, 2-20

entering the power sensor
calibration data, 5-9

error-correction for full two-
port measurements,
5-7

error-correction for
one-port reflection
measurements, 5-6

measuring gain compression,
2-22

plotting to an HPGL
compatible printer,

ratioing measurements in
channel 1 and 2, 2-8

resetting plotting
parameters to default
vaues, 4-9

resetting the printing
parameters to default
vaues, 4-2

response and isolation
error-correction
for transmission
measurements, 5-4

response error-correction
for reflection
measurements, 5-3

response error-correction
for transmission
mesasurements, 5-4
reviewing limit line
segments, 2-21
running a limit test, 2-21
saving a data trace to the
display memory, 2-7
searching for maximum
amplitude, 2-10
searching for minimum
amplitude, 2-10
setting measurement
parameters, 2-2
setting source power, 2-3
setting the measurement
type, 2-3
setting up a color printer,
4-2

subtracting memory trace
from measurement data
trace, 2-8

test with limit lines, 2-13

titling the active channel
display, 2-8

using ddta (A) markers,
2-9

procedures
miXer conversion
compression, 3-16
power meter calibration for
mixer measurements,
3-5
P? status notation, 1-7

Q
quick four-parameter display,
2-6

R
range

Index-11



dynamic:how to increasing,
5-17
ratio measurement in channed
1and 2, 2-8
raw data arrays, 4-10
R channel and source
calibration connections,
3-7
R channd connector locations,
1-3
R channd inputs, difference
between internal and
externa, 3-4
R channd power offset, 3-4
rear panel
features and connectors,
1-9
receiver calibration
connections, 3-13
receiver crosstak
reducing, 5- 18
recever noise floor
reducing, 5-17
reduce
averaging factor, 5-14
number of measurement
points, 5-15
reduce recelver noise floor,
5-17
reducing receiver crosstalk,
518
reducing trace noise, 5-18
reference
(10 MH2) adjust, 1-10
(10 MHz) output, 1-10
level of display, 1-8
reference markers, 2-9
reference plane
extending, 5-2
relative marker mode, 2-9
repeatability

Index-12

connector, 5-1
reset
plotting parameters to
default values, 4-9
printing parameters, 4-2
response
error-correction
for reflection
measurements, 5-3
error-correction for
transmission
measurements, 5-4
function block location,
[-1
results of measurement
saving, 4-10
reviewing the limit line
segments, 2-2 1
RF
how defined for mixers,
32
RS-232 (serial) interface, 1-9
running
a limit test, 2-21

S

sample-and-sweep correction
mode, 5-10
sample-and-sweep mode
for power meter calibration,
5-10
save a data trace to the display
memory, 2-7
saving, printing, and plotting,
4-1
scale/div. area of display, 1-8
SCALERLOT, 4-9
searching for values with
markers
maximum amplitude, 2-10
minimum amplitude, 2-10



second portion of conversion
compression measurement
connections, 3- 18
segment
deleting, 2-20
sdlecting line types, 4-8
sensor calibration data, 5-9
sequence of measurement,
2-2
serid number plate location,
1-11
seria (RS-232) interface, 1-9
sex of type-N calibration
standard, 5-3
shortened sweep time, 512
sgnd flow in a mixer example,
321
sngle point limits, 2-18
doping limit lines, 2-16
Smo status notation, 1-7
softkey
label location, 1-8
labels of display, 1-8
location, |-I
softkey locations, 6- 1
softkeys and corresponding
front panel access key,
6-1
span
frequency:decrease, 5-13
spectrum of RF,LO and
IF signals present
in a conversion loss
measurement, 3-6
speed increased, 5- 12
standard connections for
full two port error-
correction, 5-7
one port reflection error-
correction, 5-6

response and isolation
error-correction
for& transmission
measurements, 5-5
response error-correction
for reflection
measurement, 5-3
response error-correction
for transmission
measurements, 5-4
start values possible, 1-5
* gtatus notation, 1-7
status notations, 1-5
steps of making a
measurement, 2-2
stimulus
function block, I-I
stop values possible, 1-5
subtract memory trace from
the measurement data
trace, 2-8
sweep
how to set auto sweep time,
5-13
how to set chop sweep,
5-16
sweep speed
increase, 5- 12
increasing, 5- 11, 5- 12
sweep type
how to sat, 5-15
swept IF conversion loss
measurement example,
315
swept list frequency sweep
increasing sweep speed,
5-12
measurements, 2-27
swept list mode
increasing sweep speed,
5-12

Index-13



measurements, 2-27
swept power conversion
compression measurement
example, 3-20
swept RF/IF mixer
measurement, 3-6
system bandwidth
how to widen, 5-14

T

techniques
optimizing measurements,
5-1
temperature drift, 5- 1
testing with limit lines, 2-13
test port power
increasing, 5- 17
test sequence connector
location, 1-10
test set
interconnect location, 1-10
test set switch, controlling
the, 5-16
test using limits, 2-21
title

Index- 14

area of display, 1-7
title the active channel
display, 2-8
to use fast 2-port cdlibration,
5-16
trace math, 2-8
trace noise
reducing, 5-18
tsH status notation, 1-7
type-N calibration standard
sex, 5-3
type of sweep
how to set, 5-15

u

1 status notation, 1-7
up converter port connections,

Vv
voltage selector switch, 1-9

W
widen system bandwidth,
5-14
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