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Overview

w v
This chapter contains the following information:

m Key Operation Overview

m Numerical Entries

m Character Entries

After chapter 2, the procedural steps do not contain as much detailed
information. Therefore, you should read this chapter to understand
the basic rules of analyzer’s operation.

Key Operation Overview

Hardkeys and Softkeys

Toggle Keys

There are two types of front-panel keys; hardkeys and softkeys. Most
hardkeys that have a label display function menus on the right side of
the display. These function menus are also called softkey menus.

Softkey menus list functions other than those accessed directly by the
hardkeys. To activate a function that is on a softkey menu, press the
key located to the right of the displayed function label.

This manual uses the following conventions:
indicates a hardkey

Indicates a softkey

Some softkeys toggle menu settings. On a softkey label, the currently
active setting is displayed in high intensity and upper case characters.
The inactive setting is displayed in low intensity and lower case
characters.

This manual shows a toggled setting as follows:

N on OFF to O

ot

This line means that the dual channel function is currently OFF. You
turn it ON by pressing the corresponding softkey. The resulting upper

case expression, GN, shows that the function is now active {ON).

For more information about each hardkey and softkey, see the
Function Reference manual.

Overview 1.1




Character Entries

T
Numerical Entries

Notes

A numerical data entry is preceded by some function settings. For
example, before entering a center frequency you must specify the
center frequency value. The analyzer provides the following three
ways to enter numerical data:

Using Description

Numerical keys (0) .. (9) Enters numerical data directly and
terminates the entry using the units
terminator keys. This capability is useful
when you know the value you must enter.
For example, to enter 1 MHz, press (1) (M/u).

) and (D key Increments or decrements the settings. This
is useful for changing settings broadly.

£ Changes settings continuousty. This is useful
Rotary knob
¥ @ if you want to change the setting while
verifying changes on the display.

You can use following technigques when entering numerical data:

m [f you enter a wrong character, press to erase the last
character entered.

a [f you want to clear the current entry, press (Entry Gff).

Character Entries

To Enter Characters

1-2  Dverview

Save, recall, and display title functions require character entries.
When a function that requires character entry is activated, a
character entry menu is displayed {see Figure 1-1).

You can enter the characters by using following procedure:

i. Move the cursor (“1”) under the character you want to enter,

3. Repeat step 1 and 2 until all characters are entered.



Character Entries

GH1 &  Spactrum 20 dRy RZFE 0 d@m

POINT WITHIKROS {§ STER KEY) THER [PRESES] "SELECT LETTER'
[ MME

FILE
-

ABCDEF GHTJEL MMNORGRS TLWWXYZ! 0123456789

+

Amn 3 Mez WHW I MHZ ATH A0 dBE Swe A0 .05 meen
ETART a0z BTOF 1.8 3Hz

Figure 1-1. Character Entry Menu

You can use the following techniques when entering characters:

m If you want to use different case characters, press (] and @D to
toggle the upper and lower case of an alphabet list:

ABCDEFGHIJKLMNOPQRSTUVHEYZ 0123456789
abedefghijkimnopgrstuvwxyz_0123456783

iCE: or to

® If you enter a wrong character, press BACK &
erase the last entered character.

m If you want to clear the current entry, press ERASETITLE

If the keyboard is connected, you can use it for the character entry.
{Option 1C2 only)

Overview 1.3
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Recommended Spectrum Measurement Task Sequence

This chapter describes a typical task sequence commonly used for any
measurement using the spectrum analyzer mode.

If you are using the analyzer for the first time, see the User’s Guide
first. The User's Guide provides the information needed to install and
set up the analyzer, and a quick start guide to introduce you to the
analyzer.

The measurement tasks described in this chapter are as follows:

—
o0
®
=
£
D
A2
=
D
o
O
o .

» Step 1: Preparing for a measurement

m Step 2: Setting the trigger

# Step 3: Selecting the measurement format
m Step 4: Setting the frequency range

m Step 5: Seiting the vertical setfings

u Step 6: Tuning the seftings

m Step 7: Performing calibration

m Step 8: Reading the measured result

Generally, you can make a measurement by performing these steps. If
you want to perform a more complex spectrum measurement, chapter
3 provides additional measurement techniques.

Recommended Spectrum Measurement Task Sequence  2-1



Preparing for a Measurement
T

Step 1: Preparing for a Measurement

This step prepares the analyzer for a spectrum measurement. You
must perform the following procedures before you enter measurement
parameters (such as frequency range).

a To connect an unknown signal
m To preset the analyzer
a To select the active channel

a To select the spectrum analyzer mode

To Cennect an Unknown Signal
m Connect the unknown signal to the S input on the front panel.

The § input is a standard N 50 ) female connector, if you want to
connect the BNC cable, use the N-BNC adapter {furnished).

LINE . -
o | i& el E m;m%.’;‘; sor (&)
o e (I
@ [ e mwm (E‘))/ t@ FoweR

LH20200s

Figure 2-1. Location of the S Input

To Preset the Analyzer

» In the INSTRUMENT STATE block, press the green key to set
the analyzer to the preset state.

For additional information about the preset state, see appendix D of
the Funciion Heference,
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Preparing for a Measurement

To Select the Active Channel

= In the ACTIVE CHANNEL block, press {channel 1) or
(channel 2) to toggle the active channel,

The analyzer has two independent channels. Each channel can have
different settings that include whether the mode of operation is
network analyzer or spectrum analyzer. Select the active channel
before you select any other settings.

You can display two channels simultaneously.

To Display Dual Channels
1. Press (Bisplay).
2. Toggle DUAL

T
v ]
n
A
[0
@
0
o
@
—
(o]
@

3. Press MORE..

ustuaINsBap Wnieds

4. Select. the following display modes:

Display Mode

Split channel

Overlap channel

£H1 8 Bnsctrum 10 d8s REF O gfm LH3I % Spemtrum 10 uBs AEF O dSm
CHZ & Spectrum 10 dR/ REF O dBm

vt i i et

1 i LI '

RBW 3 MMz VEW 3 MHz ATH 13 dE BWP 40 05 fimed
Sril CENTER 900 Mz FPAN 1.8 OHE
CHE 5 SpeCtrmun 100 B/ REF O d@m

T 7 3 s ¥ T

] + AEW B Mpz | vBW 2 MHZ FTH 16 dB SwWR 40 05 msec
Az 3 MHgz VEwW 5 MHz AT 19 dB SWo A0 05 maec CH1I CENTER o0 MHZ sean 1 8 5Hz
CHZ2 CENTER 300 MHz SHAN 1.8 GHz ohE CEMTER 900 MHy SeaM 1.8 GHz

' DISP OH off . Toggle to SPLIT DISP on OFF .

Toggle to SPL]

Figure 2-2. Dual Channel Display

Recommended Spectrum Measurement Task Sequence 2.3



Preparing for a Measurement

To Select the Spectrum Analyzer Mode
1. Press {Meas).
2. Press .&H

When you change the analyzer type (mode), the analyzer is reset to a
known state. So, you must select the analyzer type before you select

any additional settings.
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Setting the Trigger

Step 2: Setting the Trigger

This step selects the trigger source and the sweep condition using the
following procedures:

u To select the trigger mode
o1 To use the external trigger

m To select the sweep condition

3. Select the trigger mode:

o
To Select the Trigger Mode §
1. Press (Trigger). § g';

2. Press TR g%

g

g

To Select a Trigger to

]
w
=
3
=
@
=
o

Internal trigger source
External trigger source
Video trigger

Manual

Time gated trigger

1 See the “To Use the External Trigger” procedure.

2 The “To Stabilize the Trace Using the Video Trigger” in Chapter 3, describes how 1o
use this trigger mode.

3 The “To Perform the Tine Gated Spectrum Analysis” in Chapter 3, describes how to
use this trigger mode. This function is option 1D6 only.
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Setting the Trigger

To Use the External Trigger

1. Connect the trigger source to the EXT TRIGGER connector on the
rear panel of the analyzer.

2. Press (Trgger)-

5. Input a trigger signal to the analyzer.

The external trigger signal must be TTL level compatible.

] |
e:.‘ i er pee

=T moR
PLN/EDNE
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i
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RCONMELT
9w
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i

cB202011

Figure 2-3. Location of EXT TRIGGER Connector
To Set the Trigger Signal Polarity.

1. Press (Trgger).

3. Toggle TRIC

IG PL G to set the trigger signal
polarity to negative.
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Setting the Trigder

To Select the Sweep Condition
1. Press (Trigger).

2. Choose one of the following.

To Sweep Do

Continuously Press CGH‘I‘INIE S.

Single Time Press

Specified Times Press Then enter number

of times t0 sweep.
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Selecting the Measurement Format

Step 3: Selecting the Measurement Format
This step provides the following procedure:

= To select the display unit

To Select the Display Unit

1. Press (Format).
2. Select unit:

To Display Unit

Power dBm
w

Voltage dBvV
dBuV
Vv

You can change the displayed unit anytime you want. The analyzer
calculates the unit conversion using the internal stored data. The
sweep is not required (it can even be in the hold state).

Notes  For more information about each unit, see chapter 5 of the Function
Reference.

If you want to make a noise measurement instead of a spectrum
measurement, see “To Measure the Noise Level” in Chapter 3.
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Setting the Frequency Range

Step 4: Setting the Frequency Range

The analyzer has some useful commands for setting the frequency
range. This step provides the following procedures that are related to
setting the frequency range.

w To set the center frequency

r1 1o set the marker position to center

o To set the maximum peak to center

o To change the center with the specified step size
m To set the frequency span

o To set the frequency range to full span

o To narrow the span setting

oy
o
&
o]
E
3
o
5
2
@
‘

Biuanbeg yse
uatliainseopd Winjoady |

m To zoom to a part of the trace

m To change the zooming magnification

o1 To display a zoomed trace on the other channel

= To zoom between the marker and the Amarker

To Set the Center Frequency
1. Press to activate the center frequency function.

2. Change the center frequency to place the farget signal in the
center of the grid by using the following keys:

To Use
Set, directly (©) ... (¢) and units terminator keys
Change continuously @

Change with 1-2-5 stepst @D

1 You can change the step size of @ @ See “To Change the Center with the
Specified Step Size” in this step.

Recommended Spectrum Measurement Task Sequence 2.8



Setting the Frequency Range

CH3 5 Spectrum 1C¢ ad/ HAEF O gEm

To Set the Marker Position to Center
1. Press to display the reverse-triangle shaped marker.
2. Place the marker on the position you want to set to the center by

using the rotary knob.

3. Press |

4, Press .

The center frequency setting immediately changes to the marker
position. If you are measuring an unknown signal, dispiay the signal
in full span first. Then move the signal to the center using this

function.

—GBd4 852 ¢hm CH1 = Spectrum 10 485

AEF © dB8m

~B« G244 dam

A0 MHz

w0 MHT

e

30 kkaz W
30 MHz

wHEW
CEMTER

Move the marker

HEW L=

CENTER

A0 whiz
40 MHZ

HE
SPan

180 maec
40 MHZ

Figure 2-4. Marker to Center

2-10  Recommended Spectrum Measurement Task Sequence

kHZ

Press MKR-:C

ATH




(e}

Note i

v

= SpECTrUWn iC usds REF O o3m

Setting the Frequency Range
To Set the Maximum Peak to Center
1. Press (Marker—).

3. Press (Entry Off ).

This function changes the center frequency to display the maximum
peak in the center of the grid.

When the frequency span setting is too wide, the peak cannot be
placed in the center of the grid correctly, If the peak is not on the
center of the grid, press PEAK-~CENTER again.

CHI S5 Spectroum 10 48/ REF O dBm —B7.75%9 u9m

13,138 MMz

MAFKER

18 . 125 MHZz

REW 30 kHz
SYTAHT [=I 14

<8 SWi 40 maec
STOFR 1.7 GHz

VBW 20 kWZ 10 dB ERT

STGR

180 maac
AR 25 MHz

Figure 2-5. Peak to Center

To Change the Center with the Specified Step Size

1. Press (Center).
2. Do one of the followmg

® Press CENTER STEP SIZE. Then set a step size directly by using
(@) .. @ and the units terminator keys.
= Press w Move the marker to the pomt you want to use as

4. Press (Center).

Press (ff) to increment (or {{) to decrement) the center frequency
setting the specified step size.

[ |
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Setting the Frequency Range

This function is useful to display peaks that have a constant interval
(such as a harmonics) one after the other. The following example
shows how to display the harmonics using this function,

Example: Displaying Harmonics. When you want to display the
fundamental and the harmonics of 100 Mz signal:

1.

2.

- Toggle SEAR

. Press

Press [Center} 100 (M/1z). Then set the span to display the
fundamenta} in the center of the grid.

Press 150 (M)

track function.

EP. Enter 100 Miz (so the step size

matches the fundamental frequency).

K to enable the specified

step size.
Press (Center). Then press {{f) to display the second harmonic.
. To display higher order harmonics, press ({f) as required.

The marker searches for the next harmonic each time you change the
center frequency by using the search track function.

£¥1 &  Spectroum 10 B,/ REF O dSm ~1%, 141 oBm CHzZ S So#strum 10 d8/s REF O dBm ~Z8. 5947 oBm
3ga Mz 2 Mrz
4
CENTER CENTER
100 Mz 200 Hz

|

H

o ill

oy B TR

i T [‘ lll

gi g, RN [a lw

REW 300 kHz vak 200 kdHzr  ATHM Io dB
CENTER 100 MHz

Fundamental

SW B0 maes REW 300 kHz ¥EW 200 kHz AT 10 di = S50 masc
SPaN 180 Hhz CENTES 200 MHz SEaAN 150 Moz

Second Harmonics

Figure 2-6. Displaying Harmonics
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Setting the Frequency Range

To Set the Frequency Span

1. Press (Span).

2. Enter the frequency span to display the target peak in the
optimum grid setting.

To Use
Set, directly {0) ... {8) and units terminator keys
Change continuously @

Change with 1-2-5 steps GR]E;

To Set the Frequency Range to Full Span
1. Press (Span).

2. Press }

This function is useful when you want to get a general view of the
spectrum after you have obtained the detailed view of a specific
signal.

=
)
@
-
o
@
£
o
®
=2
©
»

Notes  You can set the sweep parameter using and instead of
(Center) and (Span). See “To Set the Sweep Parameter Using and

(Stop)” in Chapter 4.
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Setting the Frequency Range

To Narrow the Span Setting
1. Press (Search).

4, Narrow the span setting. See the “To Set the Frequency Span”
procedure.

When you narrow the span setting substantially, the test signal

can disappear from display. This happens because of the difference
between the displayed and actual frequencies. For example, when the
span setting is set to full span, the displayed test signal frequency

has an error of approximately 2 MHz because of its resolution {1.8
GHz/800). If you narrow the span setting to less than the error
freguency, the test signal can be lost from the displiay.

The signal track function allows you to avoid this situation. When
signal track is enabled, the analyzer narrows the span setting while
centering the test signal as you narrow the span sett{ing. Therefore,
the test signal is placed in the center of the grid.

The following figures show an example of narrowing the span with
the signal track function. The actual signal frequency is 1.00001 GHz.
When the center is fixed and the span is 10 kHz, the signal is out of
display. The signal track function tracks the signal by changing the
center frequency, and keeps displaying the signal in the center of the

display.
o a
OH1 = SpecErum 0 AR/ AEF 15 2 dam -4 2%7 48m CHd o= Spectrum 30 4dBS PEF i 6 dBm ~ 35 . B39 dSm
1 Gz 1.000020008:2 GHr
Sanl Sere i

- +
E i R i i RS HEIRERR 38 W
L | i T PhA M 1
] I - I A t }

Wl

el
WA MW Wit

L 1 Hig 11 THE
AT T
B T VB 3 MMz ATH 1 dR SwE A0 maeo AW AC Mz - VEW 30 Hr ATR 10 d.E Sk 357 = 5-8:5
CEMNTER 4 Gz SPaN 1.6 Gz CEMTER 2.00001000681 Gl SFEAN 15 =z
Span 1.8 GHz Span 10 kHz

Figure 2-7. Narrowing Span with Signal Track
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Setting the Frequency Range

To Zoom To a Part of the Trace

1. Move the marker to the point where you want to observe the
signal details.

2. Press (Marker—).

3. Press

4. Ty zo0m more, press again.

To Change the Zooming Magnification

2. Enter a zooming aperture value as a percentage of the span.

If you want to magnify the display 20 times;, enter 5% for the
zooming magnification.

=
b
7
=
o
@
L2
=
19
=
o
ko]

watlialnses|y ';um;;aeds

To Display a Zoomed Trace on the Other Channel

1. Display two channels on the CRT. See the “To Display Dual
Channels” procedure.

2. Toggle

[~ E -] Spectrum 30 d8/ ARF O d&m -1d 751 dBm

9 840 kHZ
5 Sedi mony
i
i
i
PO
{1 i A
BEW A KHEZ VBW 3 kHz ATH Q10 oE Sk 2394 maes
CH1 CENTER 1 MMz SPAN 1 X
©HZ 8 Spectrum t0 @@, REF O dBm
L TN TN Y st A0 | Wt " "
F@w  R00 Hz VEW BOD HT ATM 10 dB @We Hi0.8 moec
CHZ CENTER 806G xHz SFAMN 100 kKHZ

Figure 2-8. Marker Zoom
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Setting the Frequency Range

To Zoom Between the Marker and the AMarker

1. Press (Marker).

2. Move the marker to the start point you want to zoom to by using
the @

3. Press

4. Move the marker to the end point you want to zoom to by using
the @

5. Press :'

The center frequency and span setting are changed automatically to
display the specified area. You can display the zooming result on the

other channel by toggling € * to DN off.

CcH1l = 10 o/ REF O dBm 1. 2988 dbB
'

7.5 MHz

DMk

E !
s WMWMMMWM

ARWHE 10 kHZ i b E 8T 10 48 S Z.9% seq

TH1 NTEA 40 MHz DD btz

[ sdnp=] Soecthum 1¢ d8/ REF © dEm o Bm
'

FEw 10 kHzZ vBW 10 kHiz &R 10 o8
cHz CENTER 20 . 4375 MHz

Figure 2-9. MKRA—SPAN

SHP 320 mzec
SErary T .0 MHz
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Setting the Vertical Settings

T T
Step 5: Setting the Vertical Settings

You need to change the vertical settings if the top of peak is out of
the grid or a signal level is too small relative to a reference setting. To
change the vertical settings, change the reference value or spread the
display area by changing the scale per division setting by doing one of
the following procedures:

m 1o set the reference level

m To change the scale per division

=
g
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=
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o
0
=
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=
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o
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Setting the Vertical Settings
To Set the Reference Level

Using the Entry Keys
1. Press (Scale Ref).
2. Press REFERENCE %

To Use

Move trace toward top '@or 113;

Move trace toward bottom @or @

Set reference value directly (@) ... (8) and unit keys

Using the Marker
L. Press (Sezan) SEARC
2. Press (Scale Ref).

3. Press

CHi 8 SpegTrun 10 487 REF 0 dBm -20. 715 d3m
®

o)
CH1l = Spechtrum 10 dBs HEF =20 .6 dBm -2

to move the marker to the peak.

. T7o4 amEm

g0 MHz,

20 MHZ

H

21=%3 2O k=R WEW 20 kHz ‘ATN 50 o8 EE 24D moes

1
CENTER 20 Muz soak’ RO Mes EEWTTET T W TER BG mHZ A TH
CENTER 20 MHz

Move the marker to the top of the peak Press MKR

Figure 2-10, Marker to Reference
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Setting the Vertical Settings

To Change the Scale per Division

1. Set the reference level to the peak level of the target signal. See
the “To Set the Reference Level” procedure.

2. Press (Scale Ref).

3. Press S¢

4, Change the scale/division setting to display additional details by
using following keys:

o
To Use B
. % vE A
Change continuously &) 258
Change 1-2-5 steps @D %’ 23
N . a3
Set Scale/Div directly @ ... (8) and unit keys Saa
s o
-1
This function can be used to display a small peak on a full grid. g;
CH:;;B Spectrum 10 an/ REF C73 [ZE=1=1 ~7E.BO0T JgBm C.H:lpS Spastrun = d8/ REF E)'?'B 5 dgm —-7H_Bi® dBm
. g0 Mriz Ba MHz

| L
| bl g

. d }
1

£

i

FBRW# 10 kilz Ve 10 kHz ATN 10 dB SWi 1. % sec RON# A0 kHz VBW 10 kHzZ AT iq de 5w i.2 aec

CEMNTER B0 M-z sPaN 30 Mz CENTER 50 iz SR AN 30 Mz

Scale 10 dB/Div Scale 3 dB/Div

Figure 2-11. Changing Scaie/Div.
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Tuning the Settings

Step 6: Tuning the Settings

This step provides the bandwidth settings. The RBW setting affects

the resolution of the frequency and lowers the displayed noise floor.
The video bandwidth setting reduces noise variation.

m To set the resolution bandwidth (RBW)
= To set the video bandwidth

. a To minimize the sweep time

To Set the Resolution Bandwidth (RBW)

oHI B Spectrum 10 dB/s REF

2. Change the RBW setting by using (1), (), or the @

If the internal IF filter is wider than the difference of the adjacent
signals, the analyzer cannot separate them. You must set the
Resolution Bandwidth {RBW) narrower to make sure the analyzer

can recognize each signal. For more information about EBW, see the
Function Reference.

Narrowing the RBW reduces the noise power per display point. As a

result, the displayed noise floor is down and the lower level signal is
displayed.

For example, the trace of a 20 kHz amplitude modulated signal
conceals sidebands in the skirt of the carrier trace when the RBW is
10 kHz. If you set the RBW to 1 kHz, the carrier and sidebands are
split completely and the displayed noise floor is down.
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1y ALLIF # AT 5 | " N AMM
10 6B GWE 20,02 meec BEwe 1 KMz WBW IRHE ETRCiG 4B BWE  3ia L moec
Skan HO0 Mz CENTER 1 GHz FEAN B00 kHz
RBW 30 kHz RBW 1 kHz

Figure 2-12. Setting Resolution Bandwidth (RBW)
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Tuning the Settings

To Set the Video Bandwidth
1. Press (Bw/Avg).

2. Press ]

3. Set video bandwidth by using the following keys:

To Use

Lower noise level @, or ’@

Faster sweep time %), or @

Set bandwidth directly ©) ... {g) and unit keys

When the target signal and the noise are hard to distinguish because
of noise variation, narrow the video bandwidth, This reduces the
noise variations and makes the signal clearly visible. However, if the
video bandwidth is narrowed, the sweep takes more time.

The allowable VBW setting is 1/1, 1/3, 1/10, 1/30, 1/100, and 1/300 of
the current RBW setting.
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To Turn Off the Video Bandwidth

1. Press (Bw/Avg)"
2. Enter the same value as the RBW setting.

For more information about the VBW, see chapter 12 of the Function
Reference manual.

CH1 5 Bpeoctoum ic g8s RAEF S0 obm CHi S Spectrum 10 98y REF —50 ofm

pd ' " O B ] " E—-— , 1
1l R (R i g A ] W ISV TP Pt __ng LU RN ISR POV POV
i a it Rt ALl T Al
IR UL e i :
E i 1 I ! i H
! P f
|
FBwe 30 KR vel o KHE AT IS EE GWE ST 0E masc FEWE 30 kHT VAW 300 HF TTN 0 o5 GWo ¥ D& meac
DENTER 1 BHz ERPAN Z Mz CENTER 1 GHz BRAN 3 M
Video BW 10 kHz Video BW 300 Hz

Figure 2-13. Setting Video Bandwidth (VBW)
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Tuning the Settings

To Minimize the Sweep Time
1. Press (Sweep).

3. Press () (x1J.

The analyzer reduces the NOP (number of points) to equalize the
display resolution and the RBW. As a result, the displayed trace
becomes rough. However, the frequency readout resolution does not
change,

This feature is effective when the RBW is greater than Span/NOP--1).
For more information about this feature, see chapter 6 of the
Function Reference manual,

Figure 2-14 shows an example of minimizing the sweep time. Center,
span, VBW, and RBW settings are the same, but the sweep time that is
shown on the right bottom of each trace is different. The sweep time
of channel 2 is approximately 256% of channel 1.

CHi S Spechrum 1Q o8/ REF O —H8m -45B L Vs m@Em
s &0 DOSFD MpiZ
7 T
-
«
" ‘ﬂﬁ" i " .
L 4l i 3 y
+ { I ! ]T :
ADWE 30 =Mz VBW 30 kHz AT 10 dB L 20 mmes
Gy CENTER a400 MHZ jetap AR I MHzZ
CHE_S Lpectrum 10 8/ REF O dEm —-318., 18983 oSm
A00 101 123595 MHzx
A
NUMBER |[OF SOiNTS 1Y
Iva:) / \
I
',v\ [J‘ i
PRV WY Y AN i T,
AN AR v
RN 30 kD =) 30 mHz AT 10 =8 SriP# A4.45 maec
CHE CEMNTER AOQ MHZ S 1 MHAz

Figure 2-14. Minimized Sweep Time
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Performing Calibration

Step 7: Performing Calibration

This step provides procedures for the reference level calibration.
Performing the reference level calibration improves the level
accuracy.

= To perform the reference level calibration
® Tb use the external reference
m To turn off the calibration

-

To Perform the Reference Level C&libration

1. Wait at least 30 minutes after the analyzer is turned on. This
warming up period is required to meet the analyzer’s specifications.

2. Attach the N{(m)}-BNC(f) adapter (furnished) to an input {5, R, A, or
B). (See Figure 2-15.)

3, Connect the CAL OUT output and the selected input using the BNC
cable (furnished).

4. Press (Meas). Then select the input (that the cable is connected to)
by pressing 'S, B, & or B.

5. Press (Cal).
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The analyzer autematically changes the frequency setfing to measure
the CAL OUT signal. When the reference level calibration is
completed, all measurement settings are restored.

After the calibration is completed, “Cor” appears on the left side of
the grid.

To obtain a higher level measurement accuracy, perform the reference
level calibration just before reading the measured value. If you
change the setting of the RBW or the attenuator, you must perform
the reference level calibration again. The analyzer stores the
calibration data individually for each of the inputs.

The error terms that are canceled by the reference level calibration
are described in chapter 12 of the Functzon Reference manual.
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Performing Calibration

o 1 !FEJ* ey CALDU}O:; ssoﬂ @
e

i
|

BNC to N adapter -~

J—
BNC cable —

|
|
!

C520202%

Figure 2-15. Reference Level Calibration Connection

To Use the External Reference

You can use an external reference signal instead of the internal
reference.

L.

Wait at least 30 minutes after the analyzer is turned on. This
warming up period is required to meet the analyzer’s specifications.

. Connect the external reference to the selected front-panel

spectrum input.

Set up the frequency range to measure the external reference
signal.

If a unit other than dBm is selected, press dBm

Press (Szarch) SE

the external reference 51gnal

. Then move the marker to the peak of

6. Read the external reference signal level.

7. Calculate the expected level — readout level of the reference signal.

Press (Cal} Lm :EATA Then enter the calculated value.
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Performing Calibration

To Turn Off Calibration

1. Press

.. Then press (0)

The “Cor” notation disappears from the display.

To Perform the Calibration for the 75 @ Configuration

If you want to perform a reference level calibration in the 75 Q
configuration:

1. If the analyzer is not set up for a 76 @ configuration, see appendix
A of the User’s Guide.

2. Confirm that the analyzer is conﬁgure(i to measure the 75 Q
configuration by pressing (Cai) - I 7,

SPUBIIIOITS 2
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3. Wait at least 30 minutes after the analyzer is turned on. This
warming up period is required to meet the analyzer’s specifications.

4. Attach the 75 Q N(m) to 50 0 BNC(I) adapter to the HP 11852B
option C04 50 Ym)/75 Of) minimum loss pad that is connected to
the S input. {See Figure 2-16.)

Connect the CAL OUT and the S input with the 50 @ BNC cable.

| Juswainseay u‘mmads

. After the completion of calibration, disconnect the BNC cable.
. Detach the 75 @ N(m) to 50 @ BNC{f) adapter.

CD-QG:CJI

LINE

PR e s I U
ol e = O
\ =

T = 1
118528 option C04

50(2/750 Minimum Loss Pad L

- - J.!

50 BNC to 750N adapter \

ENC cable (500)

el delin)

Figure 2-16.
Reference Level Calibration Connection for the 75 (! Configuration
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Reading the Measured Result

Step 8: Reading the Measured Result

If you can display the correct {race on the display, you can read the
measured signal level using the marker. The analyzer has several
useful search functions. This step provides the procedures for reading
the measured results using the marker.

w 1o read a value using the marker

m To stabilize the trace

m To use the sub-markers

® To use the Amarker

m To search for a single peak on the trace
m To search for multiple peaks

» To ignore small peaks

2-26 Recommended Spectrum Measurement Task Sequence



Reading the Measured Result

To Read a Value Using the Marker
1. Press (Marker).
2. Move the marker by performing the following steps:

m Turn the rotary knob until the marker moves to the point where
you want to read the measured value.

m Enter the target {requency by using numerical keys.
3. Read the marker value displayed on the upper right of the display.

If you want a more accurate frequency reading of the target signal,
set the span and the RBW as narrow as possible.

Note 1 The readout resolution of the frequency is determined by the setting

% of the frequency span, the number of points (NOP), and the resolution
bandwidth (RBW). The resolution is the larger value between
SPAN/(NOP-1) and RBW. For example, when the frequency span is 10
MHz, the NOP is 801, and the RBW is 10 kHz, the readout resolution

is approximately 12.5 kHz.
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Figure 2-17. Marker Readout
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Reading the Measured Result

To Stabilize the Trace

When the trace is not stable and the marker value changes frequently,
it is difficult to read the measured value. You can use the following
techniques to stabilize the trace:

® Stop the sweep.
® Use the averaging function.
® Use the maximum or minimum hold function.

m Capture the unstable signal using signal track.

To Stop the Sweep
1. Press (Trigger).

2. Press

The sweep is stopped immediately (even if the sweep is in progress).
If you want to restart the sweep, press CONTINUDGUS to start a

free-run sweep or press |

 to make a single sweep.

To Use the Averaging Function
1. Press (Bw/Avg).
2. Press AVERA

3. If needed, enter the averaging factor (number of times). Then
press the (x1}. Default averaging factor is 16.

4. Toggle &

The averaging notation (Avg) appears on left side of the grid when
averaging is turned on. The averaging notation indicates the number
of times averaging has been performed. When averaging is completed,
the counter stops incrementing. However, the trace continues
updating with each sweep.

Averaging requires a sweep with a specified number of times that is
enough for an averaging factor to complete the averaging. You can set
the number of sweeps by using the number of groups function.

If you want to change the setting of any parameter when averaging,
you can restart averaging from the 0 count.

T . This

resets averaging counter to 0.
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Reading the Measured Result

To Use Maximum or Minimum Hold Function
1. Press (Display).

2. Press

To Hold Press

Maximum Level

Minimum Level

“Max” (or “Min”) appears on the right of the grid when the maximum
(minimum) hold function is activated.
To turn off the maximum or minimum hold, press

wHD & Spectrum 10 @B/ AEF o dam

bid
| &
MR
; B o it T
PRI
REWS 3 MHZ vBW 1 MHZ ATH 10 OB SWS4 20.02 msec
STaRT 50 Mz STOR OO MHE

Figure 2-18. Maximum Holding the Drifting Signal
To Capture an Unstable Signal Using Signal Track
1. Press (Search).

2. Press SEARC

K to move the marker to the peak of the drifting
test signal.

3. Toggle sz Al n OFF to ON off .

The signal track function captures the peak that is indicated by the
marker and places it in the center of the grid for each sweep. If
the peak is unstable horizontally, use this function. The analyzer
automatically changes the center frequency to keep the peak in the
center of the grid.
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Reading the Measured Result

To Use the Sub-markers

1. Press (Marker).

2. Move the marker to the point where you want to set the
sub- marker

3. Press S

4. Select the sub-marker from

5. Press (Udlity).

:E to display the marker list on

the bottom of the dlsplay'

The sub-marker appears at the point of that the marker is displayed.
Sub-markers are fixed horizontally and you cannot move them,

The sub-marker value can only be displayed by using the marker list.

To clear a sub-marker, press {Marker) ' (WMarker) CLEAR _MER. Then press the
sub-marker number that you want to erase from the d:splay

To clear all of the markers, press (Marker) 1 PRES

CH1 &  Spectrum 10 9B/ REF © dém -29.723 <Bm
)
100 . 04575 MHZ
.
t f 15
/l!ig H A" |§= i; il
Il it
- : |
-~ + g‘ :
Sub Marker '
i
(i
o '
I TR A _
BEWs TED Mz 10 dB  SWF 6242 sec
CENTER 190 ™Mbz SPAN  EB00 wHZ
N SWE FaRaM VAL
9] 100 . 04575 MHz -29.723 dBnr
1 99 . 853 MHz —-23.3248 dBm
2 100,004 MHz ~34.114 dBm

Figure 2-19. Sub-marker and Maker List
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Reading the Measured Result

To Use the AMarker 1. Press (Marker).
2. Place the marker at the point you want use as the reference point

by using the '@.

3. Press

4. press AMKR .

5. The reference marker appears at the marker point.

6. To move the marker:

Dads-

m Enter an offset frequency by using the numerical keys.

m Turn the rotary knob until the marker moves to the point you
want to read the value.

7. Read the level and the frequency differences from the reference
marker that are displayed on the upper right of the grid.

o
F
Q.
2
1y
o
]
[
&
=
(9]
m

| jualuainsesiy

The marker value on the upper right of the grid shows the frequency
and the level differences between the reference marker and the
marker.

When you use the sub-markers, use the marker list to display the
difference between reference the marker and the sub-markers.

[S——
£H: S Spectrum 10 oB/ REF o d@m (—23, 318 EJED.\
.
e (20T MmE
A \

i

REWwe 10 HzZ VEW 10 kHZ ATH 1 OB BwWF 8. 98 seo
BT ART S50 MHz EXfia DED Mz

Figure 2-20. AMarker
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Reading the Measured Result

To Search For a Single Peak on the Trace

1. Press (Search).

2. Press & to search a maximum peak.

3. If you want {0 search for another peak:

To search next peak for Press

2nd highest peak
Peak just to the left
Peak just to the right

-20 . B&4 dBm

CHI 5 Socectrum 10 o8, REF © oBm
.
1W.87D MHz
—
\V.
REW# 50 KMz VEW 3 kHz LFNTio a8 SWE 3.2 sec
STOP 70 Mz

STAAT 10 MMz

Figure 2-21, Peak Search
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Reading the Measured Result

To Search For Multiple Peaks
| L. Press (Search)

2. Do any of following:

To search for peaks

For the all peaks
For peaks on the right

For peaks on the left

££ to list all

3. Press ([Uilig). Toggle MKE LI
marker values.

When this function is enabled, the marker is placed on the maximum
peak and the sub-markers are placed on up to seven other peaks.

i,l: searches for all the peaks and places the sub-markers in
the order of peak level.

—
1+
n
=
0
5]

w]
o
D
poo |
)
43

juawlamses|y Wnnosds

JEFT search only to the right or left side of
-markers on peaks in the order found.

the b ak and place the

If the frequency of the carrier is unstable, use the search track
function by toggling (Search) SEAR : [ off
analyzer searches for the peaks ‘each sweep to capture the shlfted
carrier and any harmonics or sidebands,

If the marker is to search for peaks other than harmonics, specify
the peak threshold for the search function. This makes the search
function ignore the peaks that have a lower level than the threshold
level. See the “To Ignore Small Peaks” procedure.

CH1l S Zoectrum 12 wBs ®EF O dEm —14_ 959 d8Sm oH1 = Speorrum 1D g8/, REF O g83m <o odB
, '

PO . ABAOTHHIL M ‘Q, a Hz
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WJWM Ll - JWWLWWM

'
HRENM 3 kT VBN 20T Nz WP 1.915 aeq W 100 ks VEW 100 mHZ ATH 10 g8 EWE TEC mHed

TCENTER S0 9907ES4AB MHZ arran A MHT ETART A0 Mz jThgwis] 550 MRz

il Sk FamAM Al N S PaArAM VAl

o 98.9990756465 MHz -14.9%3 dbBn G O Hz G ¢b

3 99 . 8993075548 MHz ~25.508 oBm 3 8% .75 MMz —43, 539 of

z 1G0. 099075648 MHZ ~26G .87 ciBm & 199.5 MHz -51.912 db

2 160, 198075848 MHz ~54 .55 dBm 3 2899 9525 MHzZ ~53.796 diB

4 9%, 800325548 MHEzZ -5 704 dEm a4 399, 7125 MHZ -51.598 GB

5 100 . 287820648 MHz -85 . 175 dzm = 4059, 4525 MHz -B7 .41 dB

=) 85 .70032%648 MBz -B8 . 484 d3m

7 100 . 307825540 MHz ~78.953 d8m & LG, 9% MHz —i5.104 oSm
PEAKS :ALL RIGHT with Amarker

Figure 2-22, Searching for Multipie Peaks
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Reading the Measured Result

To Specify the Search Range

You can set the search function to search within a specified range. To
specify the search range, use one of the following two procedures:

» Using the marker

m Using the Amarker

Using the Marker
1. Press (Search).

3 Toggle PARI
4, Move the marker to the start point of the search range.

NG to set the marker position as the left edge of

Using the ARMarker
I. Press (Marker).

Move the marker to the start point of the search range.

5. Move the marker to the end poini of the search range.

6. Press (Search).
7. Press SEARCH RANGE MENU .

8. Toggle PART SHEH on

All the search functions search within a specified search range. You
can specify the search range for each channel individually. The
triangle-shaped indicator at the bottom of the grid shows the current

search range (see Figure 2-23). In this figure, PEAX searches for the

highest peak within the specified range. It does not search all of the
grid.
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Reading the Measured Result

CH1 S Spectrum 10 dSS REF O d@m —-6B8 . 594 SBm
s B

299 4% MBEz

PEAK searches
thiz peak.

o
o
D i
et
w5
=3
(1)) :
; ! D =
0 ®
i = 30
o T _ L gg
: * 3
1
=5
A Sinmienia =
RGwWH# 100 kHZ VBN 100G KRz ATH il ¢B HWP 580 msE@c
START |80 MHIr ETOR 850 MMz —

Search Range
Figure 2-23. Search Range

To turn off the part search, toggle PART SHCH O off to on DFF.
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Reading the Measured Result

To Ignore Small Peaks

You can set the search function to ignore small peaks (such as noise)
by defining the peak. The analyzer accept the following two types of
peak definition.

u Peak threshold
m Peak height

Defining the Peak Threshold
Using Rotary Knob.

1. Press (Search).

ff to display the red threshold

4. Press THRESHOLD VALUE. Then set the threshold value using the
following:
m Enter the thresheld value using numerical keys.

m Turn the rotary knob to move the thresheld line to the
appropriate position.

Using the Marker.

2. Move the marker to the point you want to set as a threshold value.

When the peak threshold is activated, the red threshold line is
displayed. The marker search function searches only for peaks above
the threshold line.
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Reading the Measured Result

CH1 % HBomectrum 40 48, REF 0 g8m ~14.927 dBm CHI 5 So@cTtrum 10 4B/ REsS ¢ oSBe —14. 523 giEim
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e

Figure 2-24. Threshold Fuanction

Defining Peak Height
1. Press (Seerch).

4. Enter a peak height using the numerical keys and the units
terminator keys.

For more information about peak definition, see chapter 12 of the
Function Reference manual,
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Typical Spectrum Measurement Techniques

This chapter desecribes typical measurement techniques using the
spectrum analyzer mode of operation.

The measurement techniques described in this chapter are as follows:
» To measure the noise level

e ‘To measure the carrier to noise ratio

u To perform the time gated spectrum analysis

a To measure zero span (time domain measurement)

a To track unstable harmonics using search track

» To track and zoom a signal
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To Measure the Noise Level

]
To Measure the Noise Level
1. Press (Format).

3. Press {Scate Ref). Then press () until the noise trace closes to the
reference level.

4. Press Bw/Avs). Then press VIDE

5. Press (I to flatten the noise trace.

Press (Marker). Then turn the @‘ and read the normalized noise
fevel,

The marker readout unit becomes “dBm/Hz” and is normalized by
the 1 Hz equivalent noise bandwidth (ENBW}. To convert the ENBW,
see the “To Converi to a Different Equivalent Noise Bandwidth”
procedure.

CTHy & SFpet SRz 15 diBys REF =100 oBm ~ta3 V5 dBm k2
1 @Mz
Smp
Bonrgty b e g e WU )
+
FHwW* 3 kKHZ VEW AC Hz ATR 19 ob X 30.84 sec

CENTER 1 GHz FRAN 1 MHz

Figure 3-1. Noise Readout

Note | When you change the format to a noise format, the analyzer changes
ﬁ Lhe det_ectlon mode to sample detection. If you return the format to
PECTRUM, the detection mode automatically is set to the positive
pea.k detection mode. This happens even if vou selected the negative

detection mode before changing to the noise format.
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To Measure the Noise Level

To Convert to a Different Equivalent Noise Bandwidth

1. Calculate the conversion factor by using the following equations
with displayed units:

Unit Use

dBm/Hz K = 10log 8%
dBV/Hz and dBuV/Hz K = 20log ¥
V/Hz and W/Hz K = BW

Where, BW is the different equivalent noise bandwidth.
SET: for dBm/Hz, dBV/Hz, and dBuV/Hz.

® Press :

® Press Ga

N for V/Hz and W/Hz.
3. Enter K, then press (x1). |

=
2
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To Measure the Carrier to Noise Ratio

To Measure the Carrier to Noise Ratio

1.

© Press AMODE

. Press (Bw/Avg). Then press VI 7

Set up the frequency range to measure a carrier signal.

Press Gar) §

signal.

Press (Scale Ref) | MKR REFER

carrier signal level.

to place the marker on the carrier

- to set the reference level to the

. Adjust the scale/dw to display the ('arrxer and noise floor. Use

o) §

AMOD MEN ] to place the reference marker on

the carrier signal.

7. Enter an appropriate video bandwidth to reduce the variation.
8. Press {Marker). Then do either of the following:

10.

m Enter the offset frequency by using the numeric keys.

m Move the marker into the noise level of the trace by using the
rotary knob.

If you want to normalize the marker readout w1th the RBW filter,
press (Utihy ) and toggle NGIS__ F

Read the difference from the reference marker.

SHY S Spectrum 10 dBy "EF -45.2 JdBm —113 B cBz

30 RHZ

ol

i
AN
T T P T o Y T—,

FEws 100 Mz
TENTER 20 M-z

VEW 3 H2z ATH iG dB TS 4. Bl gaec

S AN 100 xHz

Figure 3-2, {/N Measurement
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To Perform the Time Gated Spectrum Analysis

L
To Perform the Time Gated Spectrum Analysis
Do the following steps to perform a time gated spectrum analysis:
Determining Gate Trigger Parameters
Gate Trigger Source Connection
Setting Center and Span Frequency
Adjusting Gate Trigger
Setting RBW, VBW, and Averaging

S @ e N

. Measuring

Note ﬁI This function is only available with the option 1D6.
Step 1: Determining Gate Trigger Parameters

1. Connect the target signal and the trigger signal to an oscilloscope
input {see Figure 3-3).

SIGNAL GENERATOR

@
@
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=
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3
[y}
e
2
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RF OUT TRIGGER CH cHz

O (P ouT CP C

=
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=
=i
<
=
@
=4
=
=4
@
)
I
=.
¥
=
]
»

GHZ03004

Figure 3-3. Time Domain Measurement Configuration

2. Adjust the oscilloscope to display the two signals.
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To Perform the Time Gated Spectrum Analysis

3. Using the oscilloscope, check the following parameters:
m For the target signal:

¢1 Signal width (r)
o Signal delay (8D)

a For the trigger signal:
o Pulse width (if you use the level trigger mode)

The signa! delay (SD) is the delay inherent in the signal {that is, 8D is
the length of time after the trigger, but before the signal of interest
occurred and becomes stable).

Burst j! ‘
Signal |
i

risr | | |

Signal

[sn Zz
|

PRI

C5203005

Figare 3-4. Target and Trigger Signal Timing on the Oscilloscope
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To Perform the Time Gated Spectrum Arzalysis

4. Calculate the set up time (SUT) using, SUT = r/2.

5. Determine the gate parameters using the following equations:
= Gate delay = SUT + SD
m Gate length = /4

Figure 3-H shows the scheme of these parameters.

Open the “gate” during the time the signal is in a stable condition.
The time from the start time of a signal and the open time of a gate
is the “set up time” (SUT). Generally, SUT is set to half the pulse
width. This is done so that you can allow the maximum time for the
signal and RBW filter of the analyzer to become stable. You must also
consider the end of the gate. Shut the gate before the last quarter of
the pulse width to maintain a stable condition during the time the
gate is open.

T i
Burst "——fﬁ\ \ ] Ml} \FWWMJ{E Hw )\/ FI__
= T |
“ i ‘Mi H Al 2.
| | | e
T
| 2%
_ OPEN _ 28
Gats ; S E
Cendition 3 2 g
CLOSE | - :
! L K
i Gate | Gat;e
Deiay Length

Figure 3-5. Gate Parameters
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To Perform the Time Gated Spectrum Analysis

Step 2: Gate Trigger Source Connection
1. Connect the RF signal source to the S input of the analyzer.

2. Connect the trigger output from the signal source to the EXT
TRIGGER connector on the rear panel of the analyzer.

External Trigger

AL o
F| | E2E oo
SIGNAL GENERATOR ey oo
F2 | le e o} OPOOD
Lol B o onnog
e 2L lll ivm |8
RF QUT TRIGGER =S sy
g”) i>(>er z — = ..
] tE=—les’ » «¢a%
m =

C5203006
Figure 3-6. Time Gated Measurement Configuration

Step 3: Setting Center and Span Frequency

w Set up the center and span frequency of the analyzer to display the
target signal.
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To Perform the Time Gated Spectrum Analysis

Step 4: Adjusting Gate Trigger

2. Press

ok

to activate a gate trigger.

ED: E to the required mode.

5. If you selected the LEVEL trigger mode, set the trigger polarity for
starting the gate.

7. Set a gate delay time.

8. If you select the EDGE trigger mode, press Gﬁ
set the gate open length.

You can see the gate trigger condition by monitoring the GATE Output

terminal using an oscilloscope. The GATE Output terminal is located

on the analyzer’s rear panei.

For detailed information about the EDGE and LEVEL gate control
modes, see the Function Keference.
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To Perform the Time Gated Spectrum Analysis
Step 5: Setting RBW, VBW, and Averaging

To Set the Resoluiion Bandwidth
1. Press (Bw/Avg).

2. Set the resolution bandwidth wider than w#=.

The RBW setting you can use is limited by the gate open position. You
can adjust a longer gate delay for a narrower RBW in step 5. This

is because the RBW filters need charge time until normal condition.
Therefore, you need to consider the balanced point between SUT and
RBW. Generally, the RBW f{ilter’s charge time is defined as 2/RBW.
Therefore, the SUT must be longer than 2/RBW or the RBW must be
wider than 2/SUT.

Note 1 If the RBW is set narrower than 3 kHz, the analyzer turns into the
w stepped FFT mode. In the stepped FI'T mode, the gate length must be
Ionger than one FFT sampling step time. You must set the gate length
longer than the minimum gate length that is listed in Table 3-1.

Table 3-1.

Minimum Gate Length setting with RBW setting
RBW Allowable Gate Length
1 Hz >5.1857 s
3 Hz >1.6595 s
10 Hz >0.51858 s
30 Hz >0.13457 s

100 Hz >0.0561213 5
300 Hz >0.012813 s
1 kHz >0.0032125 s
3 kHz >0.0016125 s

To Set the VBW

2. Set the video bandwidth.

You can set any video bandwidth {VBW) without concern for the gate
length setting. The analyzer implements the video filter using digital
processing. The video filter of the analyzer requires no settling time
for normal operation. Therefore, it is not affected by the gate length
setting,

You can also use the averaging function to reduce the variation of the
trace. The averaging function converges to the top of the variation.
This is different from the VBW, which converges to the middie of the
variation.
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To Perform the Time Gated Spectrum Analysis

Step 6: Measuring 1. Adjust the span setting to fit the trace to your requirement.

2. Perform your measurement.

oH1 S Sopetrum 10 dB RE CH:>5 Spectsum 59 OB/ REF O cBm

WIDED BEAMNO| WIDTH

3po Hr f !

/ !
et |
REBWs 100 kkz VBEW Z00 a T ERs=1=] Bl .12 acc
CENTER 950 MHzZ SPAR O M
Before Time Gated After Time Gated

Figure 3-7. Time Gated Spectrum Analysis
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To Measure Zero Span

AL T R A

To Measure Zero Span

1. Determine the following parameters:

m Sweep Time
m Display Number of Points (NOP)

2. Press (Center). Then enter the frequency of the target signal.

3. Press (pn) 2
4. Press {Sweep).
5. Select the sampling mode:

n If (Sweep Tlme) / (NOP—-1) > 25 us, then toggle to
. And Do both of step 6 and 7.

to set the frequency span to 0 Hz.

And do elther step 6 or 7.

6. Set the sweep time, press SW ME then enter the

sweep time.
7. Set - the numb r of points (NOP), by pressing
HU NTS and entering the NOP.

The allowable minimum sweep time is determined by the sampling
mode and NOP. In the normal sampling mode, the minimum sweep
time is 25 us x NOP.

In the repetitive sampling mode, the sweep time is determined by
0.5 ps x NOP. This is because that the time resolution is fixed at
0.5 ps in the repetitive sampling mode.

Notes  You can set the RBW greater than 10 kliz. If you enter less than 10
kHz for the RBW, it is set to 10 kHaz.

the repetitive sampling mode.

The detection mode is automatically set to the sample detection mode.

To Stabilize the Trace Using the Video Trigger
I. Press .

Adjust the video trigger level by using @ to trigger the sweep at
appropriate trace level

If the sweep time and the pulse repetition rate (PRI) are not
synchronized, the trace does not appear in the same position on the

grid on every sweep. To avoid this, change the video trigger setting as
appropriate.
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To Measure Zero Span
To Read a Time Transition Using the Marker
1. Press {(Utlity).

" Move the marker by using the '@

4. Read the transition time that is displayed on the upper right of the
grid.

When in zero span measurement, the marker displays the same

frequency on every point of trace. Using the marker time function,

you can change the marker display to the time format instead of the

frequency. The marker displays a time transition from the left end of

the grid.

CHi § Spestrum 10 H4Bs BEF O dBm a0 BOE dBm
% mal
seepmemere

Smp

T

ABwe 100 kkMz  vBW 200 kez  aTre 16 dB SWEw 20 maec
CENTER  S80 Mz SPan 0 rE

Figure 3-8. Marker Time
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To Track Unstable Harmonics Using Search Track

To Track Unstable Harmonics Using Search Track

1. Set the frequency range to display the carrier and the harmonics,
2. Press S
- Press

¢ to move the marker to the peak.

w

6. Press (Utliy). Then toggle M

Even if the frequency of a carrier changes, the anajy?er automatically
tracks the carrier and the harmonics on the end of the sweep.

Then the analyzer lists the difference between the carrier and the
harmonics on the lower display.

If necessary, use the peak threshold to ignore the peaks other than
the harmonics, See “To Ignore Small Peaks” in Chapter 2.

[',‘.1-11“5 BomEotoum 10 da/ REF O dSm -0 .473 dB CH1 = Spectrum 10 g8/ REF 0 JdYm -10.422 48
- §o. Mz 9% Mz
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E = 3 = -
P ': 7 = 7
i1 1
ot st gt i st R A AR R bt b e i E i P st s b e s k .
t ) H
ré'Sv-m 30 =H=z VW IO xHz FE 1= ) BWP 2.24 sac RBW#¥ 37 kHz VEBW 20 =Hz AT 10 d2 TP 28 s8n
STaRT < Hz STOR Qo0 M BTART Q HT VYO bDD Mz
N SWP PARAM VAL N SWe BARLM VaL
1 50 MHZ ~d6.978 03 H 55 MHz -4 258 4B
2 100 MHz ~52.01 oS z 116 MHz -51.081 48
3 180 MHz -S4.185 dB 3 16T MMz -57.348 B
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] 250 MHz “B5.747 dB 5 774.37% MHz -E8.53 dB
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7 IS0 MHz -87. 856 dB 7 3BA.375 MH:z -63.532 dB
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al * -4 o
Carrier Frequency: 50 MHz 55 MHz

Figure 3-9. Tracking Unstable Harmonics Using Search Track
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To Track and Zoom a Signal

To Track and Zoom a Signal

Step 1: Setting the Wide Frequency Range
1. Set both channels to the spectrum analyzer mode.

2. Press (Bisplay). Then toggle

3. Select either channel to track the signal in wide span. Then set
a frequency range that can display the signal as you change the
frequency.

4. Press (Marker—).
5. Toggle BRGEE Cil

6. Press (Search) PEAK.

7. Toggle SI(

Step 2: Setting the Narrow Frequency Range for the Other Channel

1. Select the other channel to display the zoomed signal in a narrow
span.

2. Press (Span).

3. Enter the frequency span to display the detail of the target signal.
Note that the span of the zoomed channel must be wider than the
frequency resolution x 2 of the channel that is set in step L.

4. Press (Search). Then toggle SEARCH TAK on DFF

(or the marker search functions) to analyze the target
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The analyzer displays a wide view on the wide span channel and a
detailed view on the zoomed channel. When the frequency of the

signal is changed, the wide span channel tracks the signal and the

center frequency of the zoomed channel automatically changes to

display the target signal.

When the marker list is turned on, wide span channel disappears from
the display. However, the wide span channel keeps tracking the signal
in the background and displays the resuits on the zoomed channel.

For more information about frequency resolution, see “To Read a
Value Using the Marker” in Chapter 2.
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To Track and Zeom a Signal
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Figure 3-10. Tracking and Zooming a Signal

channel, you can reduce the sweep time of the wide span channel.
If the sweep time is reduced, the analyzer can track the faster
movement of the target signal.

1. Press or to activate the wide span channel that has the
active signal track function.

2. Press (Bw/Avg). Then set the RBW to the maximum setting that is
narrower than the span of the zoomed channel.

3. Press (Sweep). Then press
4. Press (o) (x1).

Note ﬁl If the span of the zoomed channel is wider than the RBW of the wide
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Recommended Network Measurement Task Sequence

This chapter describes a typical task sequence for any measurement
using the network analyzer mode.

If you are using the analyzer for the first time, see the User’s Guide
first., The User's Guide provides the information needed to install and
set up the analyzer, and a quick start guide to introduce you to the

analyzer,

The measurement tasks described in this chapter are as follows:

x Step 1:
m Step 2:
® Step 3:
= Step 4:
u Step 5:
m Step 6:
m Step 7:
m Step 8

Preparing for a measurement
Setting the sweep

Selecting the measurement format
Setting the sweep parameter
Setting the vertical settings
Tuning the settings

Performing calibration

Reading the measured result

Generally, you can make a measurement by performing these steps. If
you want to perform a more complex network measurement, chapter
5 provides additional measurement techniques.
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Preparing for a Measurement

Step 1: Preparing for a Measurement

This step provides the procedures needed to prepare for a network
measurement. You must perform the following tasks before you select
measurement parameters (such as frequency range):

w To connect the test device
=» To preset the analyzer
® To select the active channel

m To select the network analyzer mode
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Preparing for a Measurement

To Connect the Test Device

You must setup the test set before performing the network
measurement. See appendix A of the User’s Guide for the set up

information of the test sets,

m Connect the device under test {DUT) as shown in Figure 4-1 or

Figure 4-2.
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Figure 4-2. Using the S-Paramefer Test Set
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Preparing for a Measurement

To Preset the Analyzer

w In the INSTRUMENT STATE block, press the green key to set
the analyzer to the preset state.

For additional information about the preset state, see the Function
Keference.

To Select the Active Channel

u In the ACTIVE CHANNEL block, press (channel 1) ar
(channel 2) to select the active channel.

The analyzer has two independent channels. Each channel can have
a different setting that includes whether the mode of operation is
network analyzer or spectrum analyzer. Select the active channel
before you set up any other settings.

Using this feature, you can change immediately to either of different
two settings by pressing a single key.

To Select the Network Analyzer Mode
1. Press (Meas).

When you change the analyzer type, the analyzer is set to the preset
state. So, when you want to change the analyzer type, you must
select it before you set up the other settings or just after you select
the active channel.
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Setting the Sweep

Step 2: Setting the Sweep
This step selects the trigger source and the sweep condition.
= To select the trigger mode
o To use the external trigger
o To trigger on each display point
& To select the sweep condition
a To select the sweep type

1 To use the power sweep

To Select the Trigger Mode
1. Press (Trigger).

2. Press

3. Select the trigger mode:

To Select a Trigger to Press

Free run

External trigger source EX ]
Manual HANUAL

1 See the “To Use the External Trigger” procedure.

DEQ and GATE (option 1D6 only) are only used for the spectrum
measurements.
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Setting the Sweep

To Use the External Trigger

1. Connect the trigger source to the EXT TRIGGER connector on the
rear panel of the analyzer

2. Press (Trigger).

5. Input a trigger signal to the analyzer.
The external trigger signal level must he TTL Level.
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Figure 4-3. Location of EXT TRIGGER Connector
To Set the Trigger Signal Polarity.

1. Press (Trigger).

osHEG to turn the trigger

polarity to the negative logic.
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Setting the Sweep
To Trigger on Each Display Point

1. Press (Trigger)-
2. Press T

3. Select a trigger source:

Trigger source Do
Manual Press
External Press EXT
4. Toggle 1

You can select this mode only for : L-
trigger mode. For more information about the bus trzgger mode, see
the HP-IB Command Reference.

To Select the Sweep Condition
1. Press (Trigger).

2. Choose one of the following:

To Sweep

Continuously
Single Time
Specified Times

>
To Select the Sweep Type i g»
o o Q
L. Press Gwesp) S Cm’;;g
@ o
2. Choose one of the following: = §.;
g
Sweep type Do 2 g
Linear Frequency Press L N FREQ . =
Log Frequency Press: L 3G - FREQ .
List Frequency See “To Make a List Sweep” in Chapter 6.
Power Sweep See the “To Use the Power Sweep” procedure,
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Setting the Sweep
To Use the Power Sweep
1. Press c
2. Press (Sweep).

. Then enter the CW frequency.

5. Enter the start and stop power.

For example, to sweep from —20 dBm to 10 dBm, press @ =)
D, @D

You can set the sweep power with 0.1 dB resolution,
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Selecting the Measurement Format

Step 3: Selecting the Measurement Format

To Select the Input Port

This step provides following procedures for selecting measurement
format:

w 1o select the input port
m To select the measurement format
m To display trace in a smith chart

x To use the impedance conversion function

With the T/R Test Set
m Press (Meas}.

To measure Type
Reflection Ratio
Transmission Ratio
Reflection Absolute A
Transmission Absolute B
Source Absolute R

With the S-Parameter Test Set

1. Set up the S-parameter test set. See Appendix A of the User’s

2. Press (Meas).

To measure Direction

Reflection Forward z
- z
Transmission Forward SE o
I S
Transmission Reverse g 2 2
Reflection Reverse -cé 2 g
cED
e R
o P2
1] -g

=1
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Selecting the Measurement Format

To Select the Measurement Format
1. Press (Format).

2. Seleet a measurement format from the following:

To Select Press

LOG Magnitude

Phase

Group Delay

Smith Chart

Polar Chart

Liner Magnitude

Standing Wave Ratio {SWR)
Real Part Only

Imaginary Part Only

Expanded Phase

Admittance Chart (Inv. Smith
Chart)

1 See “To Display the Group Delay” in Chapter 5.
2 See the “Tv Display Trace As a Smith Chart” procedure.

If you selected an absolute measurement by selecting 3_1!?.{1, A or B
under the key, only the following formats can be selected:

To Select Press

LOG Magnitude
Liner Magnitude
Standing Wave Ratio (SWR)

For more information about the measurement format, refer to chapter
5 of the FPunction EReference manual.
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Selecting the Measurement Format

To Display Trace As a Smith Chart
1. Press (Format].

3. Use the marker to read a measured value, by pressing and
rotating '@

Cria B/R FSel 1 W 42, 374 N -28.363 N1 78,503 pF

Cor

P ’
Ir @mW 40 kHz FPOWERs 0 cosm SHE 50 msec
CENTER T OMHZ “sPan 50 wHz

Figure 4-4. Smith Chart

To change the marker readout format, use the following procedure:

To Change Marker Readout Format
2. Select display format using the following keys:

Format Press

Real and Imaginary

Linear Magnitude and Phase

esﬂanbas ASEL

1.og Magnitude and Phase

Impedance
Admittance
SWR and Phase
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Selecting the Measurement Format

To Use Impedance Conversion Function
1. Press (Mess).
2. Press C

3. Select one of the formats listed below:

Convert to Selected Port

Impedance A/R, 811, or 812
B/R, 821, or 822

Admittance A/R, S11, or 812

B/R, 521, or 822

The marker readout value is a linear immpedance or admittance value
even if the LOG MAG format is selected.

For additional information about the impedance conversion function,
see the Function Keference.
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Setting the Sweep Parameter

Step 4: Setting the Sweep Parameter

To Set the Sweep Parameter Using (start) and (Stop)
1. Press to activate the start frequency function.
2. Change the start frequency setting using the following keys:

To Use
. Set directly @) ... {8) and units terminator
keys
; PN
Change continuously
Change with 1-2-5 steps HA
3. Press (Stop).

4, Enter the stop frequency in a similar way.

START STOP

- F\uq? ‘V‘l % \”w I\Vf !f
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Figure 4-5. Sweep Parameter Setting
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You can set the sweep parameter using (Center) and {Span ] instead
of and (Stop). See “Step 4: Setting the Frequency Range” in
Chapter 2.
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Setting the Vertical Settings

Step 5: Setting the Vertical Settings

It is necessary to change a vertical setting if the trace is out of
the grid or is too flat to see the required characteristics. This step
provides the procedure needed to sef the vertical scaling of the
analyzer:

= To set the scale and reference automatically

To Set the Scale and Reference Automatically
1. Press (Scale Ref).
2. Press & BS

E to fit the trace within the grid.

The scale and reference are automatically adjusted to obtain an
optimum trace display.

CHi BsR 1oy MAG % 4B/ REF -S0 dB cH1l BAR oy Mag 10 @/ AEF =47 dS
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1
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Ty T
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¥ |
i |

| | ‘\
TF 8w a0 wHz =OWES O dBm SwP B4 25 moec IF Bw 40 lery SOWER 0 d8m ElLE S0. 25 maec

CENTER 7O MHz SHEAM 100 kHz SENTER 7O HMHz SEAN LOO MR

Before Auto Scale After Auto Scale

Figure 4-6. Autoscale Function
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Notes

Setting the Vertical Seitings

If you want to set the scale and reference value manually, the
following functions are available:

® T change the scale per division setting, press SCALE/! v

a To change the reference position that is shown as “»”, use

U and () (@ keys.

B To change the reference value, use

If you are displaying a data trace and a memory trace together, you
need to consider whether you want to change the scale for one or
both traces. You can change the traces as follows:

= If you want to change the scale setting for the data trace only, set

. under

key.

want to change the

Recommended Network Measurement Task Sequence 4-15
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Tuning the Settings
IV O S

Step 6: Tuning the Settings

This step provides the following procedure:

8 To increase the dynamic range

To Increase the Dynamic Range (Setting IF Bandwidth)
1. Press (Bw/Avg)
2. Press IF BW.
3. Press (f) or (), or enter an IF bandwidth value directly from the
numeric keypad.

Narrowing the IF bandwidth setting increases the dynamic range but
it makes the sweep speed slower.

CH1 BB lon MAG 2c 9B,/ REF 80 OB OH1 BAR log MAG 20 aBs AEF ~B0 a8
“oe ot

IF BANMOWIDFEHE IE BanNOWIGTIH

A0} kHz /“’\ 100 Hz /‘\

\\
R / s
/ A N
7 T, p A - s
o N Yl «f‘v !5’ i b v . et i
[‘sﬂf\i l[Jl‘vf E v T A /k /\w
i r k’
) W
TETEW a0 kiiz TWEH T JBm WP @0 2t mass EEERTEE T ETWEE D GBn GRE A 251 meo
CENTER 70 Mz SPAN 200 whz CENTER 70 Mhzx SEAN 20D kMz
IF Bandwidth 40 kHz IF Bandwidth 100 Hz

Figure 4-7. Setting IF Bandwidth (IFBW)

Notes  You can increase the dynamic range by using the following
fechniques:

m Apply the highest allowable power. The output power can be set by
pressing BOWER .

=m Use the averaging. See “To Reduce Variation of the Measurement
Trace Using Averaging”.
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Performing Calibration

Step 7: Performing Calibration

This step provide procedures for performing calibration. The
calibration cancels the errors and improves the measurement
accuracy. The analyzer has six different methods of calibration. You
can select the method that fits your measurement requirement by
reading “To Select an Appropriate Calibration Method” procedure.
This step also contains a procedure to customize a calibration kit.

» To select an appropriate calibration method
m To perform a response calibration

m To perform a response & isolation calibration
e To perform an S11 1-port calibration

m To perform an S22 1-port calibration

To perform a {ull 2-port calibration
w 1o perform a I-path 2-port calibration
n To select the calibration kit

» To customize the user defined calibration kit

To Select an Appropriate Calibration Method

The analyzer has six calibration methods. You can choose the
appropriate calibration method to fit your measurement by using
Table 4-1.

Table 4-1. Calibration Method Selection Table

Measurement Type Calibration | Complexity See
Method

Transmission or reflection measurement Response simnple “To Perform a Response

when the highest accuracy is not required. Calibration” .

Transmission of high insertion loss devices |Response & |simple “To Perform a % N

or reflection of high return loss devices. Not |isolation Respornse & Isolation ES'% %

as accurate as 1-port or 2-port calibration. Calibration” LR
nzR

Reflection of any one-port device or wel S;; 1-port slightly “To Perform an S11 o %g

terminated two-port device. complex 1-Port Calibration” o %

Reflection of any one-port device or well 824 1-port slightly “To Perform an S22 3 % 2

terminated two-port device. complex 1-Port Calibration” '§ '

Transmission or reflection of highest Fall 2-port complex “To Make Full 2-Port

accuracy for two-port devices, S-parameter Calibration”

Test Set is required.

Transmission or reflection of highest One-path complex “To Perform a 1-Path

accuracy for two-port devices. (Reverse test | 2-port 2-Port Calibration”

device between forward and reverse

measurements. )
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Performing Calibration

To Perform a Response Calibration

L. press cl

calibration menu.

2. Connect one of following standards. Then press the corresponding

key.
Measurement Type Connect Standard Press
Transmission Measurement THRU THRU
Reflection Measurement OPEN

SHORT

to display the

5. Connect isolation standard (LOAD).
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Performing Calibration

To Perform an S11 1-Port Calibration

Step 1: Opening the S-11 1-Port Calibration Menu

1. Press (Cal}).

2. Select the proper calibration kit. If the connector type or
calibration kit name shown in the €AL KIT softkey label is not
the same as the calibration kit to be used, see the “To Select the
Calibration Kit” procedure.

Step 2: Measuring the OPEN

1. Connect OPEN standard to port 1.

: (for the 7 mm or 3.5 mm cal kit) or
3 (for the type-N cal kit).

When the 7 mm or 3.5 mm calibration kit is selected, the message
“WAIT - MEASURING CAL STANDARD” is displayed while the OPEN
data is measured. The softkey label :OPEN. is then underlined. Skip
to step 3.

3. If the type-N calibration kit is selected, do the following.

2. Press

(for a female port connector).

The QOPEN data is measured and the softkey label is then
underlined.

Step 3: Measuring the SHORT
1. Disconnect the QPEN. Then connect a SHORT standard to port 1.

2. Press SHORT (for the 7 mm or 3.5 mm calibration kit) or SHORTS
(for the type-N calibration kit).
When the 7 mm or 3.5 mm calibration kit is selected, the SHORT
data is measured and the softkey label is underiined. Skip to step
4,

3. If the type-N calibration kit is selected, do the following.
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a. Press SHORT [M} (for a male port connector) or press

JUBUIBINSESN YIOMISN

- (for a female port connector).

The SHORT data is measured and the softkey label is then
underlined.

b. Press DONE: HDTS

Step 4: Measuring the LOAD

1. Disconnect the SHORT, and connect an impedance-matched LOAD
(usually 50 or 756 ) at port 1.
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Performing Calibration

2. Press ] Then wait the LOAD is measured and the L0
softkey is underlined.

Step 5: Completing the Calibration

1. Press D to complete the calibration.

The error coefficienits are computed, and the correction menu is
returned to the screen with A corrected 811 trace is
displayed, and “Cor” appears at the left side of the screen.

If you press I}GKE without measuring all the required standards, the
message “CAUTION: ADDITIONAL STANDARDS NEEDED” is displayed.

To Perform an S22 1-Port Calibration

This calibration is similar to the S11 1-port calibration except that 522
is selected automatically. It is used only with an S-parameter test set,

For S-parameter measurements in the reverse direction with a
transmission/reflection test kit, use the 811 1l-port or 1-path 2-port
calibration and reverse the DUT between measurement sweeps.
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Performing Calibration

To Make Full 2-Port Calibration

Step 1: Calling the Full 2-Port Calibration Menu

1. Press (Cal).

2. Select the proper calibration kit. If the connector type or
calibration kit name shown in the CAL XIT softkey label is not
the same as the calibration kit to be used, see the “To Select the
Calibration Kit” procedure,

3. Press

Step 2: Measuring the Reflection
1. (‘onnect a shielded OPEN to port 1.

3. If the type-N calibration kit is selected, do the following.

a. Press 0 ‘ 3 (for a male port connector} or press
OPEN [F] (for‘a female port connector).
The OPEN data is measured. The softkey label is then
underlined.

b. Press D

4. Disconnect the OPEN and connect the SHORT to port 1.

13

10RT (for the 7 mm or 3.5 mm calibration kit) or
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The SHORT data is measured and the softkey label is then
underlined.

b. Press DONE: SHORTS

JUSLIRINSBO YIOMISN

7. Disconnect the SHORT and connect an impedance-matched LOAD
{usually 50 or 75 &) at port 1.

8. Press (Si AI} Then confirm the LDM} softkey label is
underlined.
9. Repeat the OPEN-SHORT-LOAD measurements described above,

connecting the devices in turn to port 2 and using the {S22)
softkeys.
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Performing Calibration

10. Press

The reflection calibration coefficients are computed and stored. The
two-port calibration menu is displayed (with the ] N softkey
underlined).

Step 3: Measuring the Transmission

1. Press

2. Connect a THRU connection between port 1 and port 2 at the
points where the test device is connected.

3. Then wait

3. When the trace settles, press F RANS . THRU
and the softkey label is

S21 frequency response is meas
underiined.

U. Then wait the S11 load match is
measured and the softkey label is underlined.

5. Press Then wait the 812 frequency response
is measured and the softkey label is underlined.

6. Press’ Then wait the S22 load match is
measured and the seftkey label is underlined.

7. Press Tt

The fransmission coefﬁczents are computed and stored. The two-port
calibration menu is displayed (with the mms SI_HL softkey
underlined).

Step 4: Measuring the Isolation

1. If correction for 1soiat10n is not required, press ISEI.A‘I‘IBN
N BONE Then skip to step 5.

2. If correction for isolation is required, connect impedance-matched
LOADs to port 1 and port 2.

. Then wan: the S21 isolation is

' CAL to complete the calibration.

The error coeﬂicie_n_ts are computed and stored. The correction menu
is displayed (with €O ). A corrected trace is displayed.
The notation “C2” at the left of the screen indicates that two-port
error correction is ON.
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Performing Calibration

Now the test device can be connected and measured. Save the
calibration data on the built-in disk drive.
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Performing Calibration

To Perform a 1-Path 2-Port Calibration

Step 1: Calling the 1-Path 2-Port Calibration Menu

1.
2.

. Press

Press (Cal).

Select the proper calibration kit, If the connector type or
calibration kit name shown in the C_'__ " softkey label is not
the same as the calibration kit to be used see the “To Select the
Calibration Kit” procedure

Step 2: Measuring the Reflection

1.

Connect a shielded OPEN to the test port.

The OPEN data is measured, and the softkey label i
underlined.

If the typeuN calibration kit is selected, do the foilomng

(for a female port connector).
The OPEN data is measured and the softkey label is then

underlined.
b. Press DONE:PENS

Disconnect the OPEN and connect a SHORT fo the test port.

5. Press SHORT (for the 7 mm or 3.5 mm calibration kit) or SHORTS

(for the type-N calibration kit).

When the 7 mm or 3.5 mm calibration kit is selected, the SHORT
data is measured and the softkey label SEORT is underlined.

If the type-N calibration kit is selected, do the following.

a. Press SH M] (for a male port connector) or press

:{F}; (for a female port connector).

The SHORT data is measured and the softkey label is then
underlined.

Disconnect the SHORT and connect an impedance-matched LOAD
(60 or 75 ) to the test port.

. Press LOAD . Then wait the LOAD is measured and the softkey

- Press REFLECT’N QQNE
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Performing Calibration

The reflection calibration coefficients are cemputed and .stored The
two-port calibration menu is displayed (with the RE - softkey
underlined).

Step 3: Measuring the Transmission

1. Connect a THRU between the test port and the return cable to
the analyzer (connect to the points at which the test device is
connected}.

Then wa.xt the 821 frequency response

calibration menu is displayed (with the
underlined}.

Step 4: Measuring the Isolation

Lo1f (,orrectlon for isolation is not required, press : ISELAT
] . Skip to step 5.

2. If carrection for isolation is required, connect impedance-matched
LOADs to the test port and the return port.

aouanbeg YSEiL
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The notauon “C2” at the ieft of the screen mdlcates that 2-port error
correction is ON.

Step 6: Performing the Measurement

1. Connect the test device in the reverse direction. Then press

2. Reconnect the test device in the forward direction. Then press

PRESS to CONTINUE.
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Performing Calibration

Now the error corrected trace is displayed. If you measure the other

test device, press ] . Then perform the
procedure of step 6.

Save the calibration data on a disk or RAM disk.

For additional information about calibration, see chapter 5 of the
Function Reference.,
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Performing Calibration

To Select the Calibration Kit
1. Press {¢al).

2. Press C
3. Press one of the following keys:

Calibration Kit

7 mm calibration kit

3.5 mm calibration kit

b0 Q N type

75 @ N type

User defined calibration kit

To Customize the User Defined Calibration Kit

To Define the Standard Definition
Step 1I: Preparation.

1. Prepare the “Standard Definitions” table of the standard kit you
want to use,

Table 4-2 is an example of a standard definition table.

Table 4-2.
Example of the Standard Definitions (HP 85032B 500 Type-N Calibration Kit)
STANDARD OFFSET FREQUENCY (GHz)
oo c1 o2 3 FIXED OR COAX or | STANDARD
NO. TYPE « 107157 <1027 | x 1073802 | x 10745F/Hz | SLIDING |DELAY|LOSS | Zo | MENIMUM ( MAXIMUM | WAVEGUIDE!  LABEL
ps Mi/is| @
1 SHORT 0 700 |50 0 909 CoAX SHORT(M)

2 OPEN 108 E5 130 o 0 700 |50 0 299 COAX OPEN(M) -
v

LOAD FIXED o | 70 |50 o 099 COAX  |BROAD-BAND @
. b
4 | DELAY/THRU ¢ | 700 |50 0 599 COAX THRU g%
=R

5 gt
L=

§ L2 X

= W
S@;

7 SHORT 17.544 | 700 {50 0 999 COAX SHORT(F) =g
D -
] QPEN 62 17 28 [H] 17.844 | 706 b0 o] jeiet] COAX CPEN(F) Z?g =
=y

Step 2: Activating the Define Standard Mena.
1. Press (Cal).

B, Select standard number.
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Performing Calibration

6. Select standard type.
if you did not select standard type as OPEN in step 2, skip to step 4.
Step 3: Entering a C Parameters.

L. Press €O. Then enter CO (x107%F).

2. Press Ci Then enter C1 (x 10-*"F/Hz).
3. Press 2. Then enter C2 (x10-35F/Hz?).
Step 4; Entering an OFFSET Parameters.
L. Press S T

® Press QFFSET L . Then enter DELAY.

1. Press LABEL STD.
2. Enter a standard label up to 10 characters.

3. Press DE}NE
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Performing Calibration

To Define a Class Assignment
Step 1: Preparing for the Class Assignment.

1. Prepare the standard class assignment table for your calibration

kit.
Table 4-3.
Standard Class Assignment of the HP 85032B
AIB|C|D|E|F]|G STANDARD
CLASS LABEL

814 218 OPENS
5:1B 1147 SHORTS
5::C 3 LOAD
S22 A 218 QPENS
5,8 117 SHORTS
82C 3 LOAD
Forward Transmission 4 Fwd. Trans Thra
Reverse Transmission 4 Rev. Trans Thru
Forward Match 4 Fwd. Match Thru
Reverse Match 4 Rev. Match Thru
Response 1]17:21814 RESPONSE
Response & lsolation 1173:2}1814 Response & Isol'n
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Performing Calibration

Step 2: Specifying the Class.
1. Press SPEC

2. Select standard class.

To Select

Si1A

5,:B

S1.C

Sop A

Sq2B

5320

Forward Transmission
Reverse Transmission
Forward Match
Reverse Match
Response

Response & Isclation

3. Enter the standard n
4. Press CLASS DONE (SPEC'D)
Step 3: Labeling the Standard Class Label.

1. Press LA

ASS to label the standard class.

2. Select the standard class.
See 2 of Step 2.

3. Enter or modify the correspondent standard class label.

1.

W

-

b.

After the user-defined calibration kit is defined, you can verify the
definition using the copy function that lists standard parameters and
class assignment.
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Performing Calibration
To Verify Definition of User-Defined Calibration Kit.
1. Press (Ca)

as a user-defined kit.
2. Press (Copy) MO '

[ 'Ib display the standard parameters defined, press
., Then press the softkey labeled standard

number if you want to List the defined parameters.

to specify the calibration kit

a To display the defined class assignment, press

4. Ty return to the normal display, press R !
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Reading the Measured Result

Step 8: Reading the Measured Result

If you can obtain the correct trace on the display, you can readout
the trace gain and frequency by using the marker. The analyzer can
search for specific points (like peaks or ripples} by using the marker
search function. This step provides procedures for reading values
using the marker and the marker search functions.

= To read a value using the marker
m To stabilize the trace

To use the sub-markers

m TO use the Amarker
m To search for a point which has the target value

u To search for the peak-to-peak of ripples using the statistics
function

m To define the peak for search

To Read a Value Using the Marker
1. Press (Marker).
2. Move the ma}rker to the point you want to read using the @

3. Read the marker value displayed on the upper right of the display.

CH: 8/"m iog MAG 1¢ dB3., REF ~40 og ;?«995 =}z
HO Mz
— d

cor 5
MAaBkED
TH oMHz / \
Y
s
\
)
A
v
L
e ‘\
-]
I BW 2 kHz POWER O diEm SWE’l B0 msac
TENTER FO O MHZ SN 120 kHz

Figure 4-8. Marker Readout
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To Stabilize the Trace

Reading the Measured Result
When the marker value changes frequently and it is difficult to read
the value, you can use the following techniques to stabilize the trace:
m Stop the sweep.

m Use the averaging function.

To Stop the Sweep
1. Press (Trgger).

The sweep is stopped immediately (even if the sweep is in pProgress).
If you want to restart the sweep, press €

To Reduce Variation of the Measurement Trace Using
Averaging

1. Press (Bw/Avg).
2. Press

3. Enter the number of times to average. Then press (X1).

"Avg" appears on the left side of display when averaging is turned on.
The averaging notation counts the averaging factor during averaging
until it reaches the specified averaging factor. When averaging is
completed, the counter halts and the trace continues updating with
each sweep.

The averaging factor can be set from 0 to 899,

If you want to change the setting of any parameter when averaging,
you can restart averaging from the 0 count.

To Restart the Averaging.
1. Press (Bw/Avg).
2. Press AVE

This resets the averaging counter to 0 and the counter starts
incrementing with every sweep.
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Reading the Measured Result

To Use the Sub-markers

Press (Marker).

Move the marker to a point where you want o set a sub-marker.

- Select from

5. Press (Utiity).

The sub-marker appears at the point of that the marker is displayed.
Sub-markers are fixed horizontally and you cannot move them.

The sub-marker value can only be displayed by using the marker list,

To clear a sub-marker, press (WMarker) CLEAR SUB MKR. Then press the
sub-marker number that you want to erase from the dlsplay

To clear all the markers, press (Marker) (Warker) P __SE‘I‘

CH1 S21 iog MAG 1 dB/ REF O dB -3 .438 a8
BE . BEED MR

o8
z 7
/ iy
1
{f
. / i
IF 8BW 1 kHzZ FOWER o cBEm BwWE BHO msec
CENTER 7O MHz SR AN 150 bz
N SWFE FPARAM VAL
0 59,9885 MHzZ —-3.438 48
1 52.89844 MHz -, 4504 48
& £9.992% MMz —4 . 40E8 48
3 EQ . 9385858 MHZ ~R.G1BT 48

Figure 4-9. Sub-markers

4.3 Recommended Network Measurement Task Sequance



To Use the AMarker

« Press

* Press &

Reading the Measured Result

. Press (Marker}.

. Place the marker on the point you want use as a reference point

using the @.

(R. The reference marker appears at the marker place.

. Move the marker by using the following procedures:

» Enter a difference frequency {(or power} by using the numerical
keys. :

m Turn the rotary knob until the marker moves to the point you
want to read the value.

. Read the gain and the frequency (or power) differences from the

reference marker that are displayed on the upper right of the grid.

CH1 B/8 1o MAG 10 o8/ REF -d of ~5. 013 diE
L152Fd kM
bk
con N
/__,.r’\:
MARKER |~ sMKR
FLiEE74 ked
4+ \
e
e
<
‘-\‘
IF BW 1 Mz POowWeHR 0ogEm Ze BH0 moaed

CEMNTER 7O T SR A 19D kHZ

Figure 4-10. AMarker
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Reading the Measured Result

To Search For a Point that has the Target Value
1. Press (Search).

2. Press

3. Enter the target value using (@) ... (¢) and the unit terminator
keys,

To search for a target on

All of the display
Left side of the marker
Right side of the marker

When the Amarker is active, the target value becomes the difference
from the reference marker, not an absolute value. For example, you
can search for the -3 dB cutoff point of a filter by mixing the Amarker
and the target search function,
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Reading the Measured Result

To Search for the Peak-to-Peak of Ripples Using the Statistics Function

Step 1: To Specify the Search Range
1. Press (Marker). Then move the marker to the start point of the

range.

2. 1 to place the reference marker on the

4.

5.

6. Press ¥ '53‘ to set the range defined by the reference

marker and the marker as the search range.

Triangle-shaped indicator (L) at the bottom of the grid shows current
search range.

Step 2: To Search For the Ripple

1. Press .

_ displays the mean value (mean), the standard deviation
(s dev), and the peak-to-peak value (p-p) of the ripple within the
specified range of the active channel. This information is displayed on
the upper right of the display (see Figure 4-11}. 1If you did not specify
the search range, the analyzer searches within the displayed area.

CH1l B/R log ™ac 8 dB/s REF -RE oB -, 27 93
-7 R MR
abtkr
@ e -5. 3804 dB)
/t_"”ﬁ\ o dey: 1959 ds) i
P adas ag 2
@
7 N 4z 7
y WO
! § W o=
. // oo
/ ) D
" b
N A2
Sonly & I
- oo
-~ -y
/ " PRUE
Fa m i
e =
r—te
fey b
IF Br £0 KHzZ POWER 0 g8 B G mgec
CENTERM ROG MMeg SFP AR 1o MRz

Figure 4-11. Ripple Parameters Readout
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Reading the Measured Result

To Define the Peak for Search

You can define the target peak for the search function using the
following techniques:

m Defining the peak slope to ignore the relatively broad peaks.
m Specifying the peak threshold to ignore the absolutely small peaks.

Defining the Peak Slope to Ignore the Relatively Broad Peaks
Entering Directly.

L. Press

2. Press :

3. Press PEAK Then enter a width of the peak.

4. peak Then enter a height of the peak.
Using the Marker.

1. Press (Marker). Then move the marker on the local maximum you
want to search.

2. Press AME

3. Press s
4. Move the marker to the foot of the peak.

5. Press '

This parameter defines the slope of the peak. The definition is made
by defining AX and AY as shown in Figure 4-12. The search function
searches only for peaks that are steeper than the specified slope. Use
this function when the search function searches for a peak that has a
gentle slope.

4.38 Recommended Network Measurement Task Sequence



Reading the Measured Result

AX, AY are defined as follows

AY1 . AY o AY2
AX1 AX = AXz

Then, L.ecal MAX is here.

CH20403

Figure 4-12, Peak Definition

Specifying the Peak Threshold to Ignore the Absolutely
Small Peaks

Entering Directly.
L Press

2. Press THRE

3. Enter a threshold value.

The red threshold line is displayed. The all search function searches
for only the upper side of the threshold line.

Using the Marker.
1. Press (Search).
2. Press SEERCH

3. Move the marker to the point you want to set as the threshold
value.
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For more information about a peak definition, see chapter 12 of the
Function Reference.
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Typical Network Measurements

This chapter provides the following typical measurement techniques
using the network analyzer mode of operation:

m To measure the 3 dB bandwidth using the width function

m To monitor the spectrum of the network measurement input
® To measure the elecirical length

» To measure the phase deviation

» To cancel an extension of a measurement cable
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To Measure the 3 dB Bandwidth Using the Width Function

To Measure the 3 dB Bandwidth Using the Width Function

1. Press (Searcn).
2. Do either one of the following:

To Use Do

Maximum point as a reference Press MAK

Nominal frequency as a reference Enter the nominal frequency using
the numerical keys,

- to make the marker a reference.

4 Pross Geardh) § FF] WIDTH
5. Press (=) to enter ~3 dB.
6. Toggle WIDTH on DFF. to OF ot

The sub-markers appear at a specified level down on both sides of the
reference marker and the center of the two sub-markers, as shown in
Figure 5-1. The bandwidth (BW), center frequency (cent), Q factor
(Q), insertion loss (loss), and left and right hand bandwidth from the
center frequency (AL.F and AR.F) are displayed on the upper right of
the grid.

You can move the reference marker using the rotary knob. When
you enable the width function, the reference marker automaticaily
turns into a tracking Amarker that allows you to move the reference
marker,

For more information about the width function, see chapter 12 of the
Fuynction Reference manual.

TRl BSR log MaG 10 dB/ REF -a4D o —3 1B4E OB

Fo.o04s MUz

Iak) Trow A

Cor i s —7\::\ B 15| 415038 KMz

Y jcent. B S57a3E MHz

\ =3 4. 9408 k
lnee -3 _1g4z dg
/ \lp ~g | Traids kez

LF $ . BS3HT s

s ™
B
.
y
£ \_\
E
! ™
b T
IF BW 32 Rk SOws R [sI <~ F SwWe A00 MmGeg
CENTE®R TO Mz SR AR 100 kHrz

Figure 5-1.
Bandwidth Measurement Using Width Function
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To Monitor the Spectrum of the Network Measurement Input

To Monitor the Spectrum of the Network Measurement Input

1. Press (Depiay). Then toggle D

2. Press or to activate the other channel (that is, the
channel that was not used for the network measurement).

3- Press !

4. Press { to set the spectrum analyzer mode.

5. Set the same frequency setting for both channels.

6. Press (Mess). Then select the input port (& or B) that you used for
the network measurement,

You can monitor the spectrum of the network input without
reconnecting the cables. This feature allows you to analyze the
network characteristics while separating the effect of unknown
signals {for example spurious signals) without performing any
additicnal procedures.

CH1 B/R log MAG 5 4B/ REF ~2% dB
/\m
/j//////// \\%><\\\\\\
/ ‘\-.._
Hld
IF B 40 kHz BOWESR O ofh SWFE 50 msec
CH1 CENTER 230 MHz BEAN 100 MHz

R == 1]

Y

cHz B Sosctrum i0 9B/ RLEF

A WMM MMW MWWMM

REW 100 x=HzZ vBwW 100 kHZ AT EwWF 100 msec
TCHZ CENTER Z30 Mz SRaMN 100 MHz

Figure 5-2. Spectrum Monitoring in the Network Measurement
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To Measure the Electrical Length

To Measure the Electrical Length

1. Select the phase format.
2. Do one of the following procedure:

m Using the marker:
a. Press (Marker).
b. Turn the rotary knob to position the marker at the center of
the dispiay.
C. Press (Scale Ref) |

¢. Turn the rotary knob unt;l the trace becomes flat at the
interested frequency

:. Then read the electrical length that is
dlsplayed under the electrlcal delay time,

CHZ B/R Dhass “h s REF o - —~121.7%1 m” CHz: B/M ohase |80 T/ RBEF O 27.078 -
E2.oa8713331 MHz ES. 995720831 Mez
Coe cor
(=133 -
ELECTATCAL ] DELIAY
DB . 235 us
i5.BBY km
™
|
+ + R a
‘\2 .. T [ * e
m__m““_‘\
TE &W 40 KH=z BOWERT 0 dBm SWEBD maec IF BW &0 xHz SOWER G dBm SWE 50 moes
CENTER  BD.S95 M SPAN 30 khz CENTER B3.985 Mz SPAN 20 ke
Before Adding the Electrical Length After Adding the Electrical Length

Figure 5-3. Adding Electrical Length

If the average relative permitivity (zg) of the DUT is known over
the frequency span, the length calculation can be adjusted to better
indicate the actual length of the DUT. This can be done by entering
the relative velocity factor for the DUT
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To Measure the Elecirical Length

TD Set VelocityFactor ...... O f a Cahle . . Y .
1. Press (Cal).

3. Press

4. Enter a new value. Then press (x1).
The relative velocity factor for a given dielectric can be calculated by:
1

VER

Default setting of the velocity factor is 1.
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To Measure the Phase Deviation

To Measure the Phase Deviation

To Display the Deviation from the Linear Phase

5-6 Typical Network Msasurements

1.
2.

3.

8.

Set up the frequency range.

Display the phase trace by pressing P ASE

Press (Marker). Then move the marker to any of the points where
the sloping trace crosses the center {(place the marker on the
sloping portion of the trace, not the vertical phase “wrap-around”).

Press (Scale Ref) EL AY to add enough
electrical iength to match the group deia‘y present at the marker
frequency.

Read the phase vahie as a deviation from the linear phase,

By adding the electrical length to flatten the phase response, the
linear phase shift caused by the DUT is removed. The displayed
response is the deviation from the linear phase.

To turn off the electrical length function, press

AY MENU ELECTRICAL DELAY

CH1 8754 Phase 80 °/ REF o v a7 ors

EQ. 998720831 Mtz

cor
Oel

il
-

ECTATCAL | DELAY
Sh . 235 us

16 EEE e

IF BW 20 KRz SOWESR o dBm SWE S0 maec
CENTER 689,835 mHz SPaAM 30 emE

Figure 5-4. Deviation from the Linear Phase



To Measure the Phase Deviation

To Display the Group Delay
1. Press (Format).
2. Press DEL

The group delay format displays phase deviation to group delay
aperture. Therefore, setting the group delay aperture affects the
trace shape. Setting a wider aperture makes the trace smoother. The
default setting of the aperture is 1% of span.

To Set the Group Delay Aperture
1. Press (Bw/Avg).
2. Press G >

3. Enter group delay aperture value as a percentage of the span.

The Group delay aperture is based on the number of points, not the
real aperture. For example, if the number of points is 201, a 1%
group delay aperture calculates the group delay using the adjacent
measurement points on both sides. Therefore, the group delay frace
is different by the number of points setting even if the group delay
aperture is the same setting.

CH1 B/R  delay 1 mss REF g m= CHI BRSO delay 1 ms/s BEF 2 ma
GROUP TELS ARERTUEE GROUP DEL A AR LT o
1% ﬁ‘WAN S5lwm dpan
_lam, iz /ff\ .S kHz ,/—\
I
K
S A\ AT
\.H J\V\ P/J W ;\ £ d
¥ =
T Ve + oo
S a
Tl
\,\'\ . .
P
"
rap ) ey
|
7
IF BwW S0 kHz POWE S O lRm SWE S0 .25 masc IR BW 40 kHZ LowWett G odBEm =T 54 25 masc
CONTER P MHEZ SRaN 20 kHz DENTER T oMz SERAN S0 wH=z
Aperture 1% Aperture 5%

Figure 5-5. Setting Group Delay Aperture

For more information about a group delay, see chapter 12 of the
Function Keference.
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To Cancel an Extension of a Measurement Cable

To Cancel an Extension of a Measurement Cable

If the Electrical Delay of the Extended Cable is Known

2. Enter the electrical delay vales for each input.

to call the port extension menu.

& If you do not use the S-parameter fest set:

O Press . Then enter the electrical delay of
the cable that is connected to the R input.

PUT 4. Then enter the electrical delay of

O Press ]

] . Then enter the electrical delay of
the B input. :

If you use the transmission/refiection (T/R) test set, enter the
electrical delay of the cable that is connected to the TEST PORT
(for the R and A inputs).

‘ RFOUT R A B |
Yoo H A
b
C_J =
TEST.
PORT
//
s
/ oot |
| N
\\
Clectrical delay of this cable is Electrical delay of this cable is
applied for both R and A input. applied for B input.

5205001

Figure 5-6. Port Extension With the T/R Test Set
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To Cancel an Extension of a Measurement Cable

w If you use the S-parameter test set:

and Binputs.

O Press E 1. Then enter the electrical delay of

the PORT 1
1 Press EKTEHSIE}N PGQ Then enter the electrical delay of

the PORT 2.
3. Toggle EK
extension.
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To Cancel an Extension of a Measurement Cable

If the Electrical Delay of the Extended Cable is Unknown

You can determine the electrical delay of the cable by foliowing
methods:

& Measuring the electrical length of the cable.
® Measuring the OPENed or SHORTed cable reflection.

Measuring the Electrical Length of the Cable

1.
2.

Connect the cable as shown in Figure 5-7.

Set up the frequency range to the measurement condition.

_ AY then read the electrleal delay of the cabie

7. Press (o) (x1) to clear the electrical delay

8. Enter a measured electrical delay as described in the “If the

Electrical Delay of the Extended Cable is

offset.

Known” procedure.

Splitter

S
Extend Cable

HP 87512A/B
TIR Test Set

HP 85064A/8
H S-Parameter Test Set

Y
Extend Cabile

TS0

Figure 5-7. Cable Measurement Configuration
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To Cancel an Extension of a Measurement Cable

Measuring the OPENed or SHORTed Cable Reflection

1.
2.

. Press

. Press

Connect the cable as shown in Figure 5-8.
Set up the frequency range for the measurement condition.

+{or R R] ) to select the reflection

measurement.,
E to select the phase format,

Press (Marker). Then move the marker to the sloping trace that
crosses the center of the display.

MKR i , then read the electrical delay of the cable. Note that

this value is twice the real delay because there is an output and a
return paths.

7. Press (0} to clear the electrical delay offset.
8. Enter half the value of the measured electrical delay as described

in the “If the Electrical Delay of the Extended Cable is Known”
procedure.

Spitier X‘ - Directional P 87512A/B N
Coupler T/R Test Set HP 85064A/B
/ S-Parameter Test Set
L Extend Cable & AN
Extend Cable Extend Cable

=— OPEN or SHORT

/ Bbdd Bhad
"["[n i}
00310
aakon
L,QUG
A
'!‘u@ﬂﬁ"ﬁfﬁi
| k3] g |
g liag;?
ﬁﬂ'éggi
pHooan

- ! L. L] o
tFEET e @ 8°8°8 ld%ﬂ% ;. 299

o [

T f ! L] ; .
T d @& & &
—————— |

; -?‘

s v -
OPEN or SHORT

CEXPEINE

Figure 5-8. Cable Measurement Cenfiguration

Notes

For more information about Electrical delay and port extension, refer

to chapter 5 of the Function Reference.
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6

Using Features Common to Both Modes of Operation

This chapter provides procedures for the analyzer features that can be
used in both the spectrum and network analyzer modes of operation.

This chapter provides the following procedures:
s To perform GO/NO-GO testing

a1 To offset the limit line

® To make a list sweep

m To use the trace memory

m To offset the trace

& To use the trace math functions

® 1o print and plot

& To save and recall

Using Features Common to Both Medes of Operation 61
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To Perform GO/NO-GO Testing

To Perform GO/NO-GO Testing

Step 1: Planning the Limit Lime
1. Determine the following parameters before editing the limit, line:
Parameter Description
Sweep Parameter Frequency of each segment.
Upper Limit Upper limit level of each segment.
Lower Limit Lower limit level of each segment,.

The limit line is constructed by connecting the segment points as
shown in Figure 6-1.

Segment 4 2 3 4 5 6

Upper Limit Line -~

Lower Limit Lme)/

206000

Figure 6-1. Limit Line Image

For example, if you want to specify four points for the limit test, the
limit line image is as shown in Figure 6-2. Each point has frequency
information and an upper and a lower limit value. Enter these values
as described in the “Step 2: Editing a Limit Line Table” procedure.
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To Perform GO/NO-GO Testing

SEG  SwWP PARAM UPPLER LOWER
1A i >
R 2> 2
3 A 3> >
=4 A 4>
CH06003

Figure 6-2. Frequency, Upper and Lower Limit

In this example, the limit line connects four limit points. If a
measured trace exceeds the upper or lower limit line, the limit test

fails,

Step 2: Editing a Limit Line Table

1.

2. Press (System ).

Set up the frequency range of the grid before starting the limit
line edit.

; NU.. Then toggle LIMIT LINE on OFF to ON.
"This makes it easier to understand the status of the limit line
while you are editing it.

Press EDIT LIMIT

LINE to call the limit line editor.

- If an old limit line table is still in the limit line editor, press

CLE T CLE ES to clear it.

- Press ED '1’ to edit the first segment.

Using Feztures Gammon to Both Medes of Operation
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To Perform GO/NO-GO Testing

CHL BS/R laog ™Al @0 gB/ MEF ~ED dB
car T
=
T, A
S APATT
e
+
TFBW 1 kHz POWER 0O d8m swh T BiZ 8 Tmaec
CEMNTER 70 MMz SPAN 200 RHZ
SEG SWP PamAM UPPER LOWER
> 1 100 MHz 0 aB o oG8
END

Figure 6-3. Limit Line Editor

7. Enter the frequency of the segment in one of the following ways:

. Then enter a lower limit value.

10. press -Zﬁ}?..i-lil_}_:."f5E to end editing the segment.

L. press ABD to edit the next segment.
12. Repeat list item 7 to list item 11 until all segments are defined.

13. When you finish editing all segments, press BGHE to complete
editing the limit line table.

You can enter the limit value using the mlddle and width method

by pressing MIDDLE VALUE and DEL' T You then enter the
amplitude value as a middle amplitude value Wlth a delta limit. The
upper and lower limit lines appear at an equal positive and negative
distance from the specified middle amplitude.
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To Perform GO/NQO-GO Testing

To Modify or Delete the Segment
1. Press SEGMEE\FF
2. Select the segment vou want to delete or modify:
® Enter the segment number you want to modify. Then press (X1J.

a Move cursor, “>”, to the segment you want to modify by using
the (), the (), or the @

3. Do either of the following;
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To
Modify specified segment
Delete specified segment

Step 3: Executing a Limit Line Test
To Make a Limit Line Test Active

If the limit line test passes, a green PASS message appears on the
right of the grid. If it fails, a red FAIL message is displayed. You can
set the analyzer to beep if the limit line test fails. (See the “To Beep

When the Limit Test is Failed™ procedure.)

GH: BsR tog MAS 20 oB/ REF ~J40 a8
P
~ \
7
// ~.
~ 4 |
e Y .
# ™ A
/ v e J\.
; ” R f Mt
;
[V[‘ f\ﬂ‘ i v
i
T <
~
IF gW 300 MNr SIWER O dBEm BF 3 .-DBS sec
CENTESR T MHZ BOAN 200 w2

Figure 6-4. Limit Line Test
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To Perform GO/NO-GO Testing

To Beep When the Limit Test is Failed
1. Press (System). '

Notes _
settings by pressing :
Measurement Data” for m
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To Offset the Limit Line

To Offset the Limit Line
L. Press (Szim) L
2. Press L
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3. Press the following keys:

To move line

Horizontally
Vertically

4. Then move the limit line by entering an offset value using one of
the following:

To Use

Move continuously @

Move with steps ©@

Enter offset value directly (@) ... (8) and unit keys

5. To move the limit line vertically {o the marker posifion:

a. Press Then move the marker to the point you want to
set as the offset value.
b. Press (Sptem) LIMIT LI

6. When you are finished offsetting the limit line, press RE’I’HRN
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To Offset the Limit Line

CH: B/F lap MAG 20 4B/ REF -0 dB GH: B/FR  log MAB 20 dB/ REF -8C 05
Cor Coe
AMBE TT D DEEAET
/‘Vﬁ 18 . 7908 d /-.,—
A
/7 ) /
S ~,
B T
7 ™~ A R
S e - N,
e . . .
™, s
[ A /// T f!
" = = \
LB YA AT
o) il M N | VY
# i - #
: i AN
e . _—
/ N
OWER ¢ dom @ 512 8 msac IF P 1 kez BIWER & dbBm SWHTT R 5 rmsec
BRAN 200 kMHr CENTER 70 Mez SPAN 200 KMz

IF §w § kuz

CEMNTER FO MHz

Before Offset

After Offset

Figure 6-5. Offsetting Limit Lines

To clear the offset, enter O for all the offset values.
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To Make a List Sweep

To Make a List Sweep

Step 1: Planning the List Sweep

1. Determine the following parameters before editing the sweep list.

Parameter

Sweep Parameter

Number of points

RBW

IF BW

Output Power

* RBW>10 kHz only.

Description

Fregquency (or power for the power sweep)
of each segment. Each segment cannot be
continuous. You can reduce the sweep time
by setting the segment only for the required
part of the trace,

Number of display points. You can adjust the
display area for each segment by setting this
parameter.

This parameter is for the spectrum analyzer
mode, You can set the resolution bandwidth
for the each segment individually. This

is useful if you want to display higher
resolution only for the specific segment.

This parameter for the network analyzer
mode, You can set the IF bandwidth for
each segment individually. This is useful if
you want to display higher dynamic range
only for the specific segment.

QOutput power from the RF OUT port of each
segment. The allowable range is -70 dBm

to +20 dBm. When you want to use the
internal tracking generator for spectrum
measurement, you can set this parameter in
the spectrum analyzer mode. *
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To Make a List Sweep

CH1 8 Spectrum 10 R/ REF —-Z20.5 dBm

8w 300 [z VBN 300 Mz I¥NETIS o8 =P )
CHi CENTES 80 Mez SE AN W.e—f .

cHz S \ﬁpe:t-ﬁum 10 a8/ RE/
)

e
ABWH# E00 Tz VBW A00 Hz ATR™i0 dB  SWE i3, & 399.4/
CHz CENTER 30 MHz SP AN AT 2

Figure 6-6. List Sweep (Upper) Reduces Sweep Time

Step 2: Editing a Sweep List

L press SWEEP
editor.

2. Press EDI‘I’ to edit the sweep list.

IS8T to call the sweep list

CH1 B/R lag MAG i) ©cBs REF -&40 9B
b ]
e
! T
=, N
g
¥l
»
IF BW 40 kHz POWEF O dBm SWP 50 msec
CENTE=R T Mz I AN 100G eHgz
SEG  START STO® POINTS POwWEIA IFBW
> 1 100 kHz 100 KMz s O dBm 40 krz
END

Figure 6-7, List Sweep Editor

3. Enter the frequency (or power) range of the segment.
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To Make a List Sweep

= Move the marker to the start point. Then press

m Press to enter the start sweep parameter. Then press
to enter the stop sweep parameter.
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NUMBER S Then enter the number of points for
the segment.
5. Set the output power:

= When in spectrum analyzer mode, ignore this parameter unless
you are using the internal tracking generator. The default value
(0 dBm) is not applied until you turn on the RF Qutput.

W Press PQWER Then enter the output power level for the
segment.

6. Set the internal filter bandwidth: .

» When in spectrum analyzer mode, press
resolution bandwidth.

7 to set the

» When in network analyzer mode, press TF BW to set the IF
bandwidth.

7. Press SEGMENT [

¥E to complete editing the segment.

8. Press ABI) to edit the next segment.

9. Repeat list item 3 to list item 8 until you complete editing of all
required segments.

10. When you finish editing all the segments, press LIST DONE
complete the sweep list.,

To Modify or Delete the Segment
1. Press SE

2. Select the segment you want io delete or modify:
m Enter the segment number you want to modify. Then press (x1).
m Move the cursor, “>”, to the segment you want to modify by
using the (), the (I), or the @

3. Do either of the following:

To Press
Modify specified segment EDIT
Delete specified segment DELETE
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To Make a List Sweep

Step 3: Activating the List Sweep
1. Press-

m Then toggl

Notes If you want to delete an edited sweep list, press (Sweep)

You can save and recall the edited sweep list with all other instrument

settings by pressing (Save) § . See “To Save an Analyzer Setting or
Measurement Data” for more mforma.mon

For more information about the list sweep, see chapter 6 of the
Function Reference.
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To Use the Trace Memory

A
To Use the Trace Memory

Step 1: To Store the Trace into the Trace Memory
1. Display the trace you want to store into the trace memory.

2. Press {Display).
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This operation only stores the digitized trace data into the trace
memory (not the display on CRT}. You can store the trace data for the
trace memory of each channel individually. The stored trace data is
retained until new data is stored, the analyzer is presei, or power is

turned off.

Step 2: To Display Memory Traces

1. Press (Display ).
2. Select the display trace:

To display

Memory trace
Data and memory trace together

Data trace

Memory traces are displayed as green {channel 1) or red (channel 2)
1o distinguish between the two traces. You can change this color by

using the modify colors menu under (Dispiay) MORE ADJ! ‘S3 DISPLAY

If the trace memory of the active channel is empty, the error message
(CAUTION: NC VALID MEMORY TRACE) is displayed.

Notes  The scale of the memory trace is coupling with the data trace. If you
want to change the scale setting for oniy the data or memory trace,

toggle m (Scale Ref) DEM LE} Then toggle
;ATA} or {MEMBB.Y} before you change the seitings.

For more information about trace memory, see chapter b of the
Function Reference.
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To Offset the Trace

To Offset the Trace

1. Press (Dipiap):

To Press
Set the marker position to the offset value MKR--OFFSET

Enter the offset value directly

OFFSET. Then
enter the offset
value

For example, if an attenuator is inserted between a signal source
and the input port of the analyzer, the offset function corrects the

attenuation of the input signal and displays the trace referenced to
the input signal to the attenuator.

Offset indicator, -0, appears on the left side of the grid.

Gk 5 Boectrum 1T g8l Ay o w8m

CHi 5 Spectrum 10 d8., AEF S oBm

DATH MATH DOFEDQE T

-8 u |
il

!
Cld il

10 48 SwWe 20,02 meec ABWs 10 KAz
SPan 500 kHz CEMNTER 1 GHz

L 4 i i —
REWH L0 kHZ VaW 10 kkz ATHN
CENTER 1 Ghx

AT 10 dB BWE 20 02 msec

HPAM SO0 KMz

6 dB Attenuated Signal After Offset

Figure 6-8. Offsetting the Trace

To Clear the Offset

1. Press (Display).

% Press DEFAULT GAIN & OFS.

Notes

For more information about offsetting and multiplying traces, see the
Function Reference.
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To Use the Trace Math Function

To Use the Trace Math Function

1. Press (Display).
2. Press DA’
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3. Do one of the following:

To Press

Add Trace with Memory Trace
Subtract Trace with Memory Trace
Divide Trace with Memory Trace

To Turn Off the Data Math Function

To Multiply the Trace 1.

3. Press GMN Then enter a multiplication factor:

To Use

. . Ko

Change value continuously @

Change value with 1-2-b steps Hd

Enter value directly (@) ... {9) and unit keys

To Clear a Multiplied Trace
1. Press (Display).

2. Press DATA MATH [GKOATAT

3 Press DEFAULT GAIN & OFS .
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To Print

|
To Print This step provides the following procedures for printing:

m To print out a display image
m To see or print a measured value list

m To print an analyzer setting

To Print Out a Display Image
1. Connect the printer to the analyzer with a cable.

2. Press PRI

] to print out a display image.

To See or Print a Measured Value List

1. Press (Copy).

S to display the measured value list,

® To see all of the measured value list, press

E to turn the pages.

® To print out the measured value list, press PRINT{S ANBARB}

¥ To return to the measurement display, press RESTDRE
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To Print an Analyzer Setting

1. Press (Copy).

2. Press P

setting table as sho

To Print

_ ING ?ARMETERS to display the analyzer
wn below.

ARD] to print out the settings.

Analyzer Seiting Table

OPERATING PARAMETER
ANALYZER TYPE

SWEEP TYPE

NUMBER of POINTS

RF OUT

PORT 1 ATTEN.

PORT 2 ATTEN.
GROUP DELAY APERTURE
PHASE OFFSET

PORT 1 EXTENSION
PORT 2 EXTENSION
INPUT R EXTENSION
INPUT A EXTENSION
INPUT B EXTENSION

VELOCITY FACTOR

CAL XIT

20
CAL TYPE

CE1

HEY

LIN FRER
201

oN

& dB

¢ dB

1 % SPAK
0°

0s

0s

=S

=3

Lo B o B s

B

OFF

Tmm
50 ohm
HOKE

CHZ

NA

LIN FREQ
201

OGN

¢ dB

¢ dB

1 ¥ SPAN
0

0s

s

E

s

oo o O

8
OFF

50 ohm
NONE
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To Save and Recall

To Save and Recall

This step provides the following procedures for saving and recalling:
® To save an analyzer setting or measurement data

® To recall a saved analyzer setting

» 1o save a display image to a TIF file

x 'To save measured data for a spreadsheet

m To copy the file

» To initialize a disk for use

a To initialize the RAM disk for use

To Save an Analyzer Setting or Measurement Data

v

Note

1. Imsert a LIF or DOS formatted 3.5 inch disk into the built-in disk
drive (if you are recalling an instrument state file from the RAM
disk, skip this step).

2. Press (Save).
3. Select a save data type:

Save Data Type

Instrument states only

Measurement data only!

1 You can specify a data array type. See the “To Specify a Data Array Type”
procedure. )

4, Se}_e_gp_Wﬁeyg_sﬁhgﬁ}e is stored by pressing either
3TO [DISKI (for the built-in disk drive) or

5. Enter a filename. Then press D{}NE

The analyzer automatically detects the disk format as either the LIF
(Logical Interchange Format) or DOS (Disk Operating System). If you
insert an any other format type disk, an error message is displayed.

For more information, appendix C of the Function Reference provides
a complete list of the instrument state to be saved.

You can automatically recall the instrument state every time the
analyzer is turned ON. Use “AUTGREC” as a filename. The analyzer
recalls this file from a disk that is inserted in the built-in disk drive
when it is turned ON.
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N : 3. Press

To Save and Recall
To Specify a Data Array Type
1. Press (Save) D '
2. Toggle to D

Data array
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Raw data array
Calibration data array
Data array

Memory array

Data Trace array

Memory Trace array

TURN to return to the top menu.

To Recall a Saved Analyzer Setting
1. Insert a disk (if you are recalling an instrument state file from the
RAM disk, skip this step}.
2. Press (Recal).

3. Se‘ccf where the § me is stored by pressing either
- (for a built-in disk drive} or

MEMORY] (for a RAM disk).

4. Search for the filename you want to recall (the files are listed on
the softkey label).

5. If a target file is not hsted on _the sofﬁkey label, turn the label page
by pressing PR ' T :

6. Press the softkey corresponding to the filename label.

To Save a Display Image to a TIFF File
L. Press (Saws) GRAPHICS .

2. Select where to store the file by pressing either S_ :_Rf DEV {BISK] '
{for a built-in disk drive) or ST IR DEV. [MEMORY] (for a RAM disk).

3 Enter flename. Then press DONE.

The analyzer saves a TIFF file with an extension, “.TIF” for a DOS
format, or a suffix, “_T” for a LIF format.

If there is a file that has the same name you entered on the disk, the
error message, “filename error” will be displayed. To save the file,
use the other filename to save or purge the old file. To purge a file,
press (Save) FILE UTIL 5:FILE then select the displayed
filename by pressing the assocxated softkey.
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To Save and Recall

To Save Measured Data for a Spreadsheet

1.

w o

j1

T

Insert a DOS format disk into the builf-in disk drive.
Press (Save) DATA

e built-in disk drive as the storage device by toggling to

[

- Enter a filename. Then press

he analyzer saves an ASCH file with a “ . TXT" extension.

The measured data is saved as ASCII text. Each value is separated by

a

tab. When you open this file from the spreadsheet software, specify

the file format as the “TEXT with TAB delimiter”.

=

Figure 6-9. Reading Saved Data from Spreadsheef Software
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To Save and Recall

To Copy the File 1

K] (for the build-in disk drive) or
- (for the RAM disk).
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4, Search for the filename you want to recall {the files are listed on
the softkey label).

5. If a target file is not listed on the softkey labels, turn the label page
by pressing PR E or

6. Press the softkey corresponding to the filename label.

7. Enter the filename of the target file.

8. Select the target storage device by toggling S
[MEMORY]

You cannot copy a file between the LIF and DOS formats. When you
want to copy a file on a DOS formatted disk to the RAM disk, you
must initialize the RAM disk to the DOS format.

To Initialize a Disk for Use

i Initializing the disk erases all data on the disk.

Note
v

1. Verify that the disk is not write protected.
2. Insert the disk.

3. Press (Save) ku.d:. UML
4

. Select the disk format (either DOS or LIF) by toggling
FORMAT [DOS] or [LIF].

SK] to select the disk drive.

7- Press INITIALIZE DISK: YES to initialize the disk.
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To Save and Recall

To Initialize the RAM Disk for Use

i Initializing the RAM disk erases all data on the RAM disk.

v

Note

The files on the RAM disk are kept until the analyzer is turned off.
When the analyzer is turned off, the data on the RAM disk is lost.

The format is retained in the backup memory. The analyzer initializes
the RAM disk automatically every time it is turned ON {using the
format in the backup memory).

Notes  For more information about saving data, see chapter 8 of the
Function Reference.
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Manual Changes

A

Introduction

This appendix contains the information required to adapt this manual
to earlier versions or configurations of the HP 43968 than the current
printing date of this manual. The information in this manual applies
directly to the HP 43968 serial number prefix listed on the title page
of this manual,

N T
Manual Changes

To adapt this manual to your HP 43968, see Table A-1 and Table A-2,
and make all the manual changes listed opposite your instrument’s
serial number and firmware version.

Instruments manufactured after the printing of this manual may be
different from those documented in this manual. Later instrument
versions will be documented in a manual changes supplement that
will accompany the manual shipped with that instrument. If your
instrument’s serial number or ROM version is not listed on the

title page of this manual, in Table A-1, or Table A-2, make changes
according to the yellow MANUAL CHANGES supplement.

In additions to information on changes, the supplement may contain
information for correcting errors {Errata) in the manual. To keep
this manual as current and accurate as possible, Hewlett-Packard
recommends that you periodically request the latest MANIUAL
CHANGES supplement.

For information concerning serial number prefixes not listed on the
title page or in the MANUAL CHANGE supplement, contact the
nearest Hewlett-Packard office.

To confirm the firmware version, turn ON the power for the HP 43868
or execute *IDN7 on the external controller.

Table A-1. Manual Changes by Serial Number

Serial Prefix or Number Make Manual Changes

Table A-2. Manual Changes by ROM Version

Version Make Manual Changes

Manual Changes A-1
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Toe Save and Recall

Serial Number Hewlett-Packard uses a two-part, ten-character serial number that is
' stamped on the serial number plate {see Figure A-1) attached to the
rear panel. The first five characters are the serial prefix and the last
five digi{s are the suffix.

f [7) HEWLETT PACKARD JAPAN |

SERNO. JP1KE 00101

|

. |

B . MADEINJAPAN33
R RN o

PREFIX SUFFIX

Figure A-1. Serial Number Plate
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50 m)/75 () minimum loss pad, 2-23
75 @ N to 50 @ BNC adapter , 2-23

ﬁ , 4-7
admzttancc _4 -9

analyzer mode
neitwork , 4-3
spectrum 2 4

ASCII save , 6-20
AI}TOREC 6-18

B4—7

B/R 47
built-in disk drive , 6-18

, 218

calibration

1-path 2-port , 4-22

75 @ configuration , 2-23

external reference , 2-22

full 2-port , 4-19

kit |, 4-25

response , 4-16

response & isolation , 4-16

5-11 i-port , 4-17

§-22 1-port , 4-18

turning off reference level calibration , 2-23
calibration , 4-15
calibration data , 6-18
calibration for spectrum measurement , 2-21
calibration method | 4-15

Index-1




T , 426
CAL OUT output , 2-21
capturing unstable signal , 2-27
carrier to noise ratio , 3-4
, 28
center frequency

marker-» , 2-8

peak—+ , 2-9
center frequency , 2-8
center step
setting , 2-10
CENTER ZE , 2-10

m’4'3

active , 2-3, 4-3
dual , 2-3
split | 2-3
aracter entr

12

D DATA an
ata array ,

data hold
maximum , 2-26
minimum , 2-26
, 2-26
, 6-15

, 6-18

data trace array , 6-18
dBm/Hz , 3-2
DELAY , 4-7

detection mode

sample , 3-2
deviation , 5-6
disk

initialize , 6-21
display

overlap channel | 2-3

Index-2



buT
connecting | 4-2

ELECTRICAL DELAY.
electrical length , 54
entry
character , 1-2
numerical data , 1-2
12
equivalent noise bandwidth , 3-3
ERA E,1-3
., 2-21, 2-23

extended cable , 5-8
extension , 6-19

EXT TRIGGER connector , 2-5, 4-4

F fie
copy , 6-20
purge , 6-19
file format
DOS , 6-21
LIF , 6-21
filter , 5-2
format
group delay , 5-7
network analyzer , 4-7
neise , 3-2
smith chart |, 4-8
, 27, 47
frequency
center , 2-8
full span , 2-12
span , 2-12
Zero span , 3-11
frequency resolution , 2-24

G GAIN , 33

gate trigger
averaging , 3-9
edge mode , 3-8
gate delay , 3-b
gate length | 3-5
level mode , 3-8
RBW , 3-8
VBW , 3-9

gate trigger , 3-5

go/no-go testing |, 6-2

group delay , 5-7
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Index-4

group delay aperture , 5-7

hardkey , 1-1
harmonics
displaying , 2-10
HP 11852B option C04 , 2-23

H*“b dwidth , 4-14

1mpedance 4-9
initialize disk , 6-21
initialize RAM disk , 6-21
input impedance , 2-23
mput port , 4-7
-, 2-23
mstrumem; state , 6-18

keyboard , 1-3
key operation , 1-1

LIF , 6-18
limit line
table , 6-3
to edit , 6-3
limit line test
activating , 6-b
beep , 6-5
display line , 6-3
modify table , 6-4
offset line |, 6-7
limit iine test , 6-2
llnear phase 5 6




manual changes, A-1

marker
displaying difference , 2-28, 4-31
fixed Amarker , 3-4
marker list , 2-28, 2-31, 4-30
noise marker , 3-4
reading value , 2-24, 4-29
to cenfer , 2-8
tracking Amarker , 3-13
transition fime , 3-12
Amarker , 2-29, 4-31

, 2-24, 4-29

max hold , 2-26

measurement
3 dB bandwidth , 5-2
cable electrical iength |, 5-9
carrier {o noise ratio (C/N), 3-4
noise level , 3-2
peak to peak of ripple , 4-33
ripple parameters , 4-33
time domain , 3-11
time gated , 3-5
zero span , 3-11

MEMORY , 6-13

memory array , 6-18

memory trace , 6-15

memory trace array , 6-18

-, 2-28, 2-31, 4-30

1

multiply trace , 6-15

N-BNC adapter , 2-2, 2-21
PEAK , 2-30

GROUPS |, 2-6, 4-6
eys, 1-2
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option 1D6 , 35
oscilloscope , 3-b

peak
defining peak specification , 4-34
setting to center , 2-9
to search multiple peaks , 2-31
~_to search single peak , 2-30
m 2 2 4 3
print
analyzer setting , 6-16
display image , 6-16
list values , 6-16
PR ﬁT 6-16
purge ﬁie 6-19
R & ,47

RAM disk
initialize , 6-21
raw data , 6-18

RBW

to set , 3-8
RE&L 4-7
recall

analyzer setting , 6-19
automatically , 6-18
reference level
marker— , 2-16
setting |, 2-16
reference level cahbramon 2-21
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, 2-12

S-parameter test set |, 4-2, 4-7

Spectrum monitoring , 5-3

8 , 2-3

spreadsheet 6 20

standard class
assignment , 4-27
label , 4-26
specifying , 4-27

standard definition
table , 4-26

Start ’ 4 11
£, 6-18
S 4-33

, 4-11
sub-marker
. using , 2-28, 4-30

-, 2-28, 4-30

sweep

linear , 4-6

log , 4-6

power , 4-6

to stop , 2-26, 4-30
sweep condmon 4-6
WEEP: | HLD , 2-20, 4-30
Sweep time

mmirmze 2 20
SWEEP , 315

sweep type 4 6
swept harmonics , 3-13

SWR ., 47

THRES LB_: 2-34, 4- 30
’I‘IFF 6-19
time gated spectrum analysis , 3-5
toggle keys , 1-1
trace arithmetic , 6-15
trace math
to add , 6-15
to divide , 6-15
to subtract , 6-15
trace math , 6-15
trace memory , 6-13
trace offset
clear , 6-14
setting , 6-14
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sampling

save
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' ) 4-4
trigger event , 4-b
trigger mode , 2-5, 4-4
trigger signal
negative |, 2-6, 4-b
positive , 2-6, 4-b
trigger source
external , 2-5, 4-4
i 2-5

. a-11
video bandwidth (VBW} , 2-19
i, 2-19

video trigger , 3-11

voltage , 2-7

Y
- gql}y}erﬁng , 4-9

converting , 4-9

zooming
setting magnification , 2-14
Amarker , 2-156

zooming , 2-14

ZOOMING APERTURE , 2-14
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REGIONAL SALES AND SUPPORT OFFICES

If you need technical assistance with a Hewlett-Packard test and measurement product or
application, please contact the Hewlett-Packard office or distributor in your country.

Asia Pacific:

Hewlett-Packard Asia Pacific Ltd
17-21/F Shell Tower, Times Square,
1 Matheson Street, Causeway Bay,
Hong Kong

(852) 2599 7070

Australia/New Zealand:
Hewlett-Packard Australia 1td.
31-41 Joseph Street
Blackburn, Victoria 3130
Australia

131 347 ext. 2902

Canada:

Hewlett-Packard Canada Ltd.
5150 Spectrum Way
Mississauga, Ontario

L4W 5G1

(905) 206 4725

In Europe, Africa and Middie East
please call your local HP sales office
or representative:

Austria/East Central Europe:
(1) 25000-0

Belgium and Luxembourg:
(02) 778 34 17

Czech Republic:
(2) 471 7327

Denmark: -
4599 1000

Finland:
(90y 88 721

France:
(1) 69.82.65.00

Germany:

(0180) 532 62-33

Greece:
(1) 7264045

Hungary:
(1) 252 4705

{reland:
{01) 284 4633

Israel:
(03) 5380 333

{taly:
02 - 92 122 999

Netherlands:
(020) 547 6669

Norway:
(22) 73 56 00

Poland:
(22) 37 50 65

Portugal:
(11) 301 73 30

Russia:
(095) 956 2126

South Africa:
(011) 806 1000

Spain:
900 123 123

Sweden:

(08) 444 20 00

Switzerland:
{01) 735 7111

Turkey:
(212224 59 25

United Kingdom:
(01344) 366 666

For European countries
not listed,
contact:

Hewlett-Packard
International Sales Europe
Geneva, Switzerland

Tel: +41-22-780-4111
Fax: +41-22-780-4770

Japan:

Hewlett-Packard Japan Lid.
Measurement Assistance Center
9-1, Takakura-cho, Hachioji-shi,
Tokyo 192, Japan

Tel: (81) 426 48 0722

Fax: (81) 426 48 1073

Latin America:

Hewlett-Packard

Latin American Region Headquarters
5200 Blue L.agoon Drive

9th Floor

Miami, Florida 33126

U.S.A.

(305) 267 4245/4220

United States:

Hewlett-Packard Company

Test and Measurement Organization
5301 Stevens Creek Blvd.

Bldg. 511-8C

Santa Clara, CA 95052-8059

1 800 452 4844
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