


























































































































































































































Measurements on Cable TV Systems R&S FSH3-TV

The channel bandwidth can also be set manually.

» Press the MEAS key.

» Press the CHANNEL BW softkey.

The R&S FSH3-TV opens the entry field for setting the channel bandwidth.

» Using the numeric keypad, enter 8 and confirm the entry with the MHz key.
» The R&S FSH3-TV sets the channel bandwidth to 8 MHz.

Setting the reference level:

The reference level is set manually in the AMPT menu. To simplify operation and to prevent incorrect
measurements, the R&S FSH3-TV has an automatic routine for setting the reference level. During the
reference level measurement, the LEVEL ADJUST function measures the maximum receive level and
sets the reference level accordingly.

» Press the MEAS key.
> If the reference measurement is active, press the LEVEL softkey.

» Using the rotary knob or the cursor keys, select LEVEL ADJUST and confirm your choice with the
ENTER key or the LEVEL softkey.

The measurement screen displays the reference guatect: Hax Pk T*io: Fres SRBY: 1 HHz
channel spectrum. The measured reference power is  Ref: =15 dBm Trace: Clitie  @UBW: 1 M2
displayed in the lower half of the screen. The reference | ... .. . A N 'ﬂiﬁ
level is output in dBm, dBpV or dBmV. 35 y N
' i | i
> Press the MEAS key. - b4 { A
> Press the LEVEL softkey. P e oo ' ' |
-75
» Using the rotary knob or the cursor keys, select the =
unit you want and confirm your choice with the 45 _ LEVEL ADJUST
ENTER key or the LEVEL softkey. i | | abm |
aae -20,1 dim
The reference measurement result is displayed in the tenter: 52 @Rl Span: § MHz

selected unit. HEASURE - B m clﬁl’il:l.
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R&S FSH3-TV Measurements on Cable TV Systems

Measuring the Composite Second Order Distortion

Composite second order distortion refers to unwanted intermodulation products of two vision carriers
that occur at nonlinearities. In cable TV systems, the individual second order intermodulation products
are "piling up".

The R&S FSH3-TV measures these noise products in an unoccupied channel and determines their ratio
to the reference power.

At nonlinearities, the two RF signals of the measurement example generate composite second order
noise products at 48.00 MHz (= 569.25 MHz — 521.25 MHz) and at 1090.50 MHz

(= 569.25 MHz + 521.25 MHz). The noise product at 48.00 MHz is part of the transmission channel 2
with a vision carrier frequency of 48.25 MHz.

Level
Reference
T30 channel
channel -20dBM 5o dBm
Frequencyl
offaet
—25%!42 :% 43MH
|
CSO |
product I
|
I
4800 MH 471,25 MHz RF
Ch 21
48 25 NMHz 519,25 MHz
Ch2 Ch 27
Switchover to the CSO measurement:
> Press the MEAS key. Ref CS0: -20.1 dBm  Trig: Free @RBUY: 30 KMz
Reaf: =20 dBm Trace: Clike SUBW: 10 Hz
» Press the CSO MEASURE softkey. SHT: 1.21 s
-30
» Using the cursor keys or the rotary knob, select -4
VISION CARR FREQ... from the menu and confirm =50
your choice with the ENTER key or the CSO -60
MEASURE softkey. =70 S s ey === S wy
B e el
The R&S FSH3-TV opens the entry field for setting the _gy
vision carrier frequency. - 10
VIS CARR: 48.25 MHz
» Using the numeric keypad, enter 48.25 and confirm s CS0: =530 dBc

the entry with the MHz key. Contor: 40 Mz <E Span: 58 kilz

SELECT | pypy HE.II_I .
The R&S FSH3-TV sets the TV channel 2 with a vision
carrier frequency of 48.250000 MHz and measures the
CSO product. The R&S FSH3-TV measures the noise
power at the vision carrier offset frequencies + 250 kHz
and + 750 kHz and sets the measurement frequency to
the maximum noise value.
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Measurements on Cable TV Systems R&S FSH3-TV

Setting the carrier frequency offset:

The frequency offset to the vision carrier can be set manually.
» Press the MEAS key.

» Press the CARRIER OFFSET softkey.

» Using the cursor keys or the rotary knob, select the carrier frequency offset you need from the menu
and confirm your choice with the ENTER key or the CARRIER OFFSET softkey.

The R&S FSH3-TV measures the distortion at the frequency vision carrier frequency plus offset
frequency and calculates the CSO ratio.

Setting the reference level:

The reference level is set manually in the AMPT menu. To simplify operation and to prevent incorrect
measurements, the R&S FSH3-TV has an automatic routine for setting the reference level. During the
CSO measurement, the LEVEL ADJUST function measures the power of the CSO-specific vision
carrier offset frequencies. Depending on the reference level, the CSO noise power of the offset
frequency is measured which has yielded the highest power. The R&S FSH3-TV sets the reference
level where the CSO noise power is lowest. This ensures that the R&S FSH3-TV is optimally set,
irrespective of the channels and levels of the input signal.

» Press the MEAS key.
» If the CSO measurement is active, press the LEVEL softkey.

» Using the rotary knob or the cursor keys, select LEVEL ADJUST and confirm your choice with the
ENTER key or the LEVEL softkey.

The measurement screen displays the frequency poe cso: -20.1 dBm  Trig: Free SEBL: 30 kitz
spectrum around the vision carrier with a span of Ref:-20 dBm Trace: Cl/br  @UBW: 10 Hz
50 kHz. The measurement settings are made in _g L2 s
compliance with the EN 50083 test specification. ol

The measured CSO ratio is displayed in the lower half ::

of the measurement screen. The reference power used
for the calculation is displayed in the upper left corner -7 P ————

80, - s
of the screen. - =1

= 110G
b CS0: 530 dbc

Coantar: 48 MHZ =E Span: 30 kHz
SELECT | cue  CARRIER  REF.
HEASURE i OFFSET ' CHAMMEL
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R&S FSH3-TV Measurements on Cable TV Systems

Measuring the Frequency Response of the Cable TV System

One of the most important parameters of cable TV systems is the system’s frequency response. To
measure this parameter, the R&S FSH3-TV provides the scan mode in the receiver mode. For example,
the frequency response can be measured by measuring the vision carrier power of the analog TV
channels.

For the receiver mode, you need the option R&S FSH-K3 (Order No. 1157.3429.02).

Using the R&S FSH View PC software, generate a channel table that contains only the analog TV
channels to be used for determining the frequency response. Then load this channel table to the
R&S FSH3-TV.

» Start R&S FSH View on the PC.
» Open the Channel Table Editor tool.

File View Instrument | Tooks Crtoos  Window Hel
EIEJ : - |imit Line Editor, ..
™ Transducer Editor...

> Enter the Channels fOr determlnlng the frequency Clyanree] Labik: Bdfor - L Programme FSH Ve’ Usanned 1 L &l 7 =
response of the cable network into the channel S I g B =1
table. ol [Frepmncy apones of CATY =
In the measurement example, the frequency response e T ; |
is to be determined by measuring the vision carriers _'j_i::'h'_ ;-: hfj ' E _ o |
with the frequencies T [t N T |
48.25 MHz :
210.25 MHz .
471.25 MHz ]
703.25 MHz -
> Save the channel table. e
e
» Close the Channel Table Editor. I He=
» Open the Channel Table Control tool.
» Transfer the channel table to the R&S FSH3-TV. o
|
E; L e 1
okt s L |

Select the Receiver mode.
» Press the MEAS key.
» Press the MEASURE softkey.

» Using the rotary knob or the cursor keys, select RECEIVER from the menu and confirm with the
ENTER key or the MEASURE softkey.
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Measurements on Cable TV Systems R&S FSH3-TV

Select the Channel mode.

» Press the FREQ key.

» Press the CHANNEL MODE softkey.

The R&S FSH3-TV opens the channel table list. 010171995 BAMD TABLE LIST 01:39:49

» Using the rotary knob, select the channel table
(CATV Tilt in the measurement example) and o ot age 00 0000
confirm with the SELECT softkey. o 11995 000000

Activate the Scan mode.
» Press the SPAN key.
» Press the FREQ SCAN softkey.

The frequency axis is scaled in accordance with the
channel table.

The four channels are displayed as level columns.
Alternatively the frequency response can be displayed
as a frequency polygon. The conversion is effected in
the TRACE / TRACE STYLE menu.

Heg Spacing
Analog TU USA)
Cable TV
finalog TY

01017 1955 D0:00:00
DD 1995 DO:DO=00
DD 1395 000000
DA 1995 D0 :00:00

SELECT DEFIHE. LIST=»
SELECT | USER TAB EXIT FUSER TAE | PRINTER

Detect: Peak
Ref: 100 dBpy

&0
i
o] - b
50
40
30
!. asa
i

] :
Start: 48.95 HHz

Trig: Frea RBW: 1 HH=z
Trace: Clike MT: 100 m=

| CATY Tilt

=E Stop: f03.25 MHz

PorL o Pamee | owim | o REE L F meuT

The most important settings such as reference level, measurement bandwidth, detector and
measurement time are centralized in the MEASURE menu,

Set the reference level, ensuring that no level exceeds the reference level.

A measurement bandwidth of 300 kHz is advisable for measuring the vision carrier level. This ensures
that the maximum level is still registered and existing adjacent channels are suppressed.

Select the peak detector to measure the vision carrier level correctly.

A measurement time of 100 ms is recommended.
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R&S FSH3-TV

Measurements on Cable TV Systems

For a better evaluation of the frequency response,
change the level range.

» Press the AMPT key.
» Press the RANGE softkey.

» Using the rotary knob or the cursor keys, select the
desired level range and confirm your choice with the
ENTER key or the RANGE softkey.

In the measurement example a level range of 1 dB/div
has been selected.

Using the marker function, the frequency response
results can also be displayed numerically.

» Press the MARKER key.
» Press the MARKER MODE softkey.

» Using the rotary knob or the cursor keys, select
MULTI MARKER and confirm your choice with the
ENTER key or the MARKER MODE softkey.

Detect: Peak Trig: Frea RBW: 1 HH=z
Ref: B6 dipl Trace: Clidr HMT: 100 ns
B[ o . s
B wamy 7 ; i
83 5 dB/DIV
ga i PRI
-l .....

LIH D - 100%
" L 16
[ ] S O e e R
o | e . BRSNS
77 LGER f=1.0

FEFL . COEFT .

Start: 48.2 SOUTHEHRRT - syop: 703.25 muz

LEobL [MANGET uMIT . offSer RF INPUT

Activate markers 1 to 4 and assign them to the four measurement channels.

Activate marker 1 and assign it to channel 2.

» Press the MARKER softkey and confirm with the
ENTER key or the MARKER softkey.

» Using the rotary knob, assign MARKER 1 to
channel 2.

Activate marker 2 and assign it to channel 10.
» Press the MARKER key.

» Using the rotary knob or the cursor keys, select
MARKER 2 and confirm your choice with the
ENTER key or the MARKER softkey.

ifl: Band | Ch: 2
Ref: 86 dBul

Start: 48,25 MHz

DELTA

iFi: Banad 111 Ch: 10

Ref: B6 dBay

i

Start: 48.95 Mz

DELTA

5.2 dBpl

e e CATU TIIt

REBW: 1| HHz
MT: 100 ns

=E Stop: ¥03.25 MHz

i%iwi%“

RBW: 1 HH=z
MT: 100 m=

-] O — O N L CATW Tilt

= Stop: f03.25 MHz
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Measurements on Cable TV Systems R&S FSH3-TV

Activate markers 3 and 4 accordingly and assign them to channels 21 and 50.

Activate markers 3 and 4 analogously to the marker 2 . gand v che 50 1.6 dBul RBW: 1 Mtz
example and assign them to channels 21 and 50. Ref: 86 dBpl MT: 100 ns
Insert the marker list. R s el S RS B R [ L Mili]
B4 : : g i
» Press the MKR LIST VIEW softkey. 83
The R&S FSH3-TV inserts the measured level values :"; I N :
of the measurement channels. . : [ 5 s
> " . ﬁ _—
R Band | Ch: 2 §5.2 dBpU
M2 Band 11l Ch: 10 85.0 dBpU
7w M3 Band IV Ch: 21 84.0 dBpy
Band U Ch: 50 §1.6 dBpy
Start: 48.25 MHz =E Stop: M3.25 MHz

Instead of the channel information, the frequency of . su3.95 pm 1.6 dBpl RBW: 1 Mtz
the measurement channels can be alternatively Ref: 86 dBpy MT: 100 ns
> Press the MARKER MODE softkey. :: ' : 1 -

» Using the rotary knob or the cursor keys, select et i EET RS AT AT S S ;
FREQUENCY and confirm your choice with the n|@ I o
ENTER key or the MARKER MODE softkey. o i : S e T

?! H l H H i H
» Press the MKR LIST VIEW softkey. PRUBR 48.25 MHz 5.2 dBpl)
M2 210.25 HHz #5.0 dBpU

The R&SFSH3-TV inserts the frequency of the ¥ v Ly -

measurement channels plus the associated measured  Start: 48.25 WHz =F_Stop: 703.25 MHz

level values. e JEERCIRIN SN+l

Note: For further detailed operating instructions, refer to the ‘Operation in Receiver Mode’

section.
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R&S FSH3-TV Power Measurements Using the Power Sensor

Power Measurements Using the Power Sensor

For highly accurate power measurements, the R&S FSH3-TV provides the Power Sensors
R&S FSH-Z1 or R&S FSH-Z18 as options. They measure power in the span 10 MHz to 8 GHz or
10 MHz to 18 GHz, respectively.

The power sensors are controlled and powered via a special RS-232-C interface at the top of the
instrument.

Power Sensor
connector

R&S FSH-Z1 or
R&S FSH-Z18

RF connector
(Device under Test)

The continuous power applied to the power sensor’s input must not exceed 400 mW
(26 dBm). However, brief (<10 us) power peaks up to 1 W (30 dBm) are permissible.
Higher input powers can destroy the sensor. An attenuator pad must be used to ensure
that the maximum permissible power for the sensor is never exceeded when
measurements are made on high-power transmitters.

» Connect the power sensor cable to the R&S FSH3-TV’s power sensor connector and screw it into
position.

> Press the MEAS key.
> Press the MEASURE softkey.

> Using the cursor keys or the rotary knob, select the POWER SENSOR menu item and confirm your
selection with the ENTER key or the MEASURE softkey.

The R&S FSH3-TV opens the screen for power measurements. If a power sensor has not been
connected, no measured value is displayed. If a power sensor has been connected, the R&S FSH3-TV
sets up a connection via the RS-232-C interface and, after a few seconds, displays the measured
power.

If there are any communications problems with the power sensor, the R&S FSH3-TV outputs error
messages (sensor error: error number) indicating the possible causes (see operating manual).

To compensate for internal offset of the power meter, the power sensor needs to be compensated
before starting the measurement.
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Power Measurements Using the Power Sensor

R&S FSH3-TV

» Press the ZERO softkey.

The R&S FSH3-TV outputs a message telling you not
to apply any signals to the power meter while zeroing
is being performed.

» Disconnect the power sensor from any signal
sources.

» Start zeroing with the first or second softkey
(CONTINUE).

The R&S FSH3-TV immediately starts power meter
zeroing. While this process is being performed, the
R&S FSH3-TV outputs the message "Zeroing power
sensor, please wait..".

When zeroing is over, the R&S FSH3-TV outputs the
message "Power Sensor Zero OK" and switches back
to the softkey menu for the power sensor.

Offset: 0.0 dB Meas Time: Hormal

Power Sensor

-/0.24 dBm

ZERDIHG POWER SEHSOR

Before zeroing the power sensor, please
remove all signals from the sensor input.

Press CONTINUE to start 2eroing...

COMT IHUE CAHCEL
Power Sensor Zero 0K
Freq: 100 MHz T
FRER UHIT ZERD =» REF TIHE

» Connect the signal under test to the RF connector of the R&S FSH-Z1.
The R&S FSH3-TV shows the measured power level in dBm.

For highly accurate measurements, enter the frequency of the signal under test.

» Press the FREQ softkey.

» Using the numeric keys, enter the frequency you
want and confirm the entry with the ENTER key or
by pressing the FREQ softkey again.

The R&S FSH3-TV transfers the new frequency to the
power sensor which then corrects the measured power
readings.

Dffset: 0.0 dB Meas Time: Hormal

Power Sensor

-b8.78 dBm

-f0 -60 -50 -40 <30 -28 -10 0 10 20

dBm dEm
FRER: 100 MKz
Fragq: 100 MHz =E
FREQ UHIT ZERD =» REF ;| TIHE
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R&S FSH3-TV Measurements Using the Tracking Generator

Measurements Using the Tracking Generator

Power and Return Loss Measurements with the R&S FSH-Z14 or the
R&S FSH-Z44

The Directional Power Sensors R&S FSH-Z14 and R&S FSH-Z44 are connected between the source
and the load and measure the power flux in both directions, i.e. from the source to the load (forward
power) and from the load to the source (reverse power). The ratio between reverse power and forward
power is a measure of the load matching and is displayed as the return loss or standing wave ratio.

The R&S FSH-Z14 and the R&S FSH-Z44 have an asymmetrical design and must therefore be inserted
into the test setup in such a way that the FORWARD arrow on the sensor points toward the load (= in
the direction of the power flux).

They are driven and powered via a special serial interface.

The cable on the power sensor must be connected and screw-fastened to the power sensor connector
on the R&S FSH3-TV. The directional power sensor itself has to be inserted between the source and
the load.

Directional Power Sensor
R&S FSH-Z14 /| R&S FSH-Z44

Source

Power sensor
connector

When measuring high powers, pay strict attention to the following instructions to avoid personal injury
and to prevent the power sensor from being destroyed:

e Never exceed the permissible continuous power (see diagram on the rear of the
sensor).

e Connect the sensor only when the RF power is off.

e The RF connectors must be screwed tight.

Failure to follow these rules can lead to injuries such as skin burns or cause the
destruction of the measurement instruments in use.

Operation:

> Press the MEAS key.
> Press the MEASURE softkey.

The R&S FSH3-TV opens the menu for the measurement functions.
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Measurements Using the Tracking Generator R&S FSH3-TV

Using the cursor keys or the rotary knob, select POWER SENSOR and confirm with the ENTER key or
by pressing the MEASURE softkey.

The R&S FSH3-TV opens the screen and the menu for the power measurement. If no power sensor is
connected, no measured value is displayed. If a power sensor is connected, the R&S FSH3-TV
establishes a connection to the power sensor via the interface and, after a few seconds, displays the
connected power sensor type (R&S FSH-Z14 or R&S FSH-Z44) as well as the measured forward power
and return loss of the load.

Before performing the power measurement, zero the power sensor.

> Press the ZERO softkey.

The R&S FSH3-TV informs you not to apply any
signals while the power sensor is being zeroed.

0ffset: 0.0 dB Std: Hone
| Power Sensor (FSH=2440 |

» Disconnect the power sensor from any signal

F
sources. SR S——

> Start zeroing with the first or second softkey -11.91dBm
(CONTINUE). | |

Softkey4 or 5 (CANCEL) can be used to cancel ZEROING

zeroing before it begins, e.g. if the signal source mm‘ll:utr:hul u-a-ul:lm-t.
cannot be disconnected.

USWR

1.00

Press CONTIHUE to start zeroing...

- cowmnme :

The R&S FSH3-TV immediately starts power sensor zeroing. While this is being done, the
R&S FSH3-TV outputs the message "Zeroing power sensor, please wait...".

When zeroing is over, the R&S FSH3-TV outputs the message "Power Sensor Zero OK" and switches
back to the softkey menu for the power sensor.

» Now connect the R&S FSH-Z14 or R&S FSH-Z44 between the source and the load.
» The R&S FSH3-TV displays the measured forward power level in dBm and the VSWR of the load.

To achieve maximum measurement accuracy, enter the frequency of the signal under test.

» Press the FREQ softkey.
The R&S FSH3-TV opens the entry box for the

Offset: 0.0 dB Std: Hone
[Power Sensor (FSH=Z 141 |

frequency.
; Forward Power [AVG) USWR
» Using the numeric keys, enter the desired frequency
and terminate the input with the ENTER key or by -0.05dBm 1.49
pressing the FREQ softkey again. l -
The R&S FSH3-TV transfers the new frequency to the 20 25 30 35 40 45 50 115 2 25 3
power sensor which then corrects the measured power deim dbim
readings. FREQ: 925 MHz

Freg: 925 MHz -E
FOMER
e

. =>REF  STAHDARD
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R&S FSH3-TV Measurements Using the Tracking Generator

Two-Port Transmission Measurements

For measurements of the gain or attenuation of two-port devices, the R&S FSH3-TV provides a tracking
generator which generates a signal exactly at the current frequency of the R&S FSH3-TV.

» Press the MEAS key.

» Press the MEASURE softkey.

The measurement function menu opens.

» Using the cursor keys or the rotary knob, select the TRACKING GEN menu item and confirm your
selection with the ENTER key or the MEAS softkey.

The R&S FSH3-TV switches on the tracking generator and calls up its softkey menu.

When the tracking generator is switched on, the R&S FSH3-TV displays | Track Gen Uncal |. This
indicates that tracking generator measurements are uncalibrated.

Before calibration, the span you want should be set because calibration is valid only for the calibrated
span and the reference. Changing the parameters after calibration invalidates calibration.

» Press the FREQ key.

» Using the numeric keys, enter the center frequency.
» Press the SPAN key.

» Using the numeric keys, enter the span.

Alternately, the start and stop frequencies can be entered using the START and STOP softkeys in the
frequency menu.

Calibrate the R&S FSH3-TV for the transfer function measurement.
The following example shows a scalar measurement of the transmission function. If the option
R&S FSH-K2 is installed, the measurement must first be switched to scalar.

» Press the MEAS key.

» Press the MEAS MODE softkey.

> Using the rotary knob or cursor keys, select SCALAR.

» Confirm with the ENTER key or the MEAS MODE softkey.

» In the main menu for the tracking generator, press Detect: Sampie Trig : Free RBW: 1 MHz
the MEAS key. Hef_i.ﬂ dB Trace: Clidr -gm: : Mz
H o

» Press the TRANSM CAL softkey.

The R&S FSH3-TV now prompts you to connect the =15
RF input to the tracking generator's output so that -2@

calibration can be carried out. -25
-30 i i
» Connect the RF output to the generator’s input CALIBRATE THROUGH
without the DUT. For calibration, please replace

the “DUT" by a "THROUVGH™ connection.

> Press the CONTINUE softkey to start calibration. Prass CONTINUE to start tha callbration.

During calibration, the R&S FSH3-TV outputs the COMT IHUE | CAKCEL
message "Calibrating THROUGH, please wait...".
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Measurements Using the Tracking Generator

R&S FSH3-TV

been
the message

completed, the
"Transm.

When calibration has
R&S FSH3-TV  outputs
calibrated" for 3 seconds.

The R&S FSH3-TV now displays in the

upper right-hand corner of the measurement diagram.
This tells you that the R&S FSH3-TV has been
calibrated for transfer function measurements. In
addition, the TRANS CAL softkey label is highlighted in
green.

» Connect the DUT between the RF input and the
generator's output.

The R&S FSH3-TV displays the magnitude of the
transfer function. You can read out values with the
markers, for example.

-0, . :

=45 ? 3 H i
i e R AR RS S S

Center: 1.5 GHz =F Span: 2.531925 GHz

REFLECT TRANSM REFLECT
SIS  CAL ' VECT CAL ' VECT CAL ¢

Detect: Sample Trig : Fres REW: 300 kHz
Raf: 0 dB Trace: Clidur UBW: 300 kHz
L SHT: 100 ms
5 _ [Transmission]
=10 i
Detect: Sample Trig : Free RBH: 300 kHz
Ref:0aB8 Trace: CIfWe ! UBW: J00 khz
L i i SUT: 100 ms
e S _.‘
|: 1 I | I 1
_mé....: ...... ........... | R L
15 : 5 o
TS S S— R R p— ] SR - IR —
e Ty, | J! O . W
35 A : r"’w —
it {17 rmrmiegrrrmn g i g e Rl s R EE T
e ;
Center: 380 Mz ) < Span: 28 iz
REFLECT MERS
CAL ! MODE !

The transmission calibration remains valid until the center frequency or the span is changed on the
R&S FSH3-TV. | Track Gen Uncal | is displayed in the upper right-hand corner of the screen if the

calibration is no longer valid.

If the reference is changed after calibration, greater measurement uncertainty must be anticipated. The
R&S FSH3-TV retains the calibration data but displays a red dot in front of to indicate

possible increase in measurement error.

When saving a data set for a scalar transmission measurement in a calibrated state, the R&S FSH3-TV
can store the calibration data along with the other settings (see section "Saving Calibration Data").
Thus, after the setting is recalled, a measurement can be performed without prior calibration, provided
that the instrument's temperature does not deviate more than 5 °C from its temperature when the data

set was stored.

If the temperature deviation is greater, the R&S FSH3-TV outputs a (red) dot in front of .
A precise measurement can then be made only after a calibration.
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R&S FSH3-TV Measurements Using the Tracking Generator

Measurement of Return Loss

For reflection measurements, the VSWR Bridge and Power Divider R&S FSH-Z2 and a short are
needed. The R&S FSH-Z2 is screw-connected to the RF input connector and the generator’s output.

VSWR Bridge and
Power Divider
R&S FSH-z22

Control

» Connect the control cable of the R&S FSH-Z2 to the power sensor connector of the R&S FSH3-TV.

» Connect the RF and generator port of the R&S FSH-Z2 to the RF input and generator output of the
R&S FSH3-TV.

The test setup must be calibrated before any measurements are made. This is done with a short and an
open at the point were the reflection measurement is to be made. If a cable is to be inserted between
the DUT and the bridge, perform the calibration at the measurement end of the cable.

» Press the MEAS key.
» Press the MEASURE softkey.

» Using the cursor keys or the rotary knob, select TRACKING GEN from the menu and confirm with the
ENTER key or the MEAS softkey.

The R&S FSH3-TV switches on the tracking generator and calls up its softkey menu. Since no
calibration has been performed, | Track Gen Uncal | appears in the upper right-hand corner of the
measurement diagram.

Before performing calibration, set the required span because calibration is valid only for the calibrated
span. Changing the parameters after calibration invalidates calibration.

» Press the FREQ key.

» Using the numeric keys, enter the center frequency.
» Press the SPAN key.

» Using the numeric keys, enter the span.

Alternately, the start and stop frequency can be input using the START and STOP softkeys in the
frequency menu.

Calibrate the R&S FSH3-TV for the return loss measurement.
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Measurements Using the Tracking Generator R&S FSH3-TV

The following example shows a scalar measurement of return loss. If the option R&S FSH-K2 is
installed, measurement must first be switched to scalar.

» Press the MEAS key.

» Press the MEAS MODE softkey.

» Using the rotary knob or cursor keys, select SCALAR.

» Confirm with the ENTER key or the MEAS MODE softkey.

» In the main menu for the tracking generator, press Detect: Sampie Trig :Free REL: 300 khz
the REFLECT CAL softkey. Raf: .40 TraCR: UMY ..... . 308 kit

- (Track Gan Uncal |
The R&SFSH3-TV prompts you to leave the i i v & 5 | ""Hmu"“'

measurement port open.

» Leave the measurement port of the bridge or the =20
cable end open. -3 :
I SO R T S e e
» Using the CONTINUE softkey, start the OPEN cali- CALIBRATE OPEM
bration. For calibration, please connect

an OPEH to the bridge measurement port.
While calibration is in progress, the R&S FSH3-TV

outputs the message "Calibrating OPEN, please wait...
COMTINUE ! CAMCEL

Proess CONTIHUE to start the calibration.

After OPEN calibration has been completed, the R&S FSH3-TV prompts you to perform SHORT
calibration.

» Connect a short to the bridge measurement port. -3

» Using CONTINUE, start the SHORT calibration.

While calibration is in progress, the R&S FSH3-TV
outputs the message "Calibrating SHORT, please  Press CONTIHUE to resume the calibration.

CALIBRAATE SHORT

For calibration, please connect
a "S5HOAT" to the bridge neasurement port.

wait... ". COHT IHUE CAHCEL
When calibration is over, the R&S FSH3-TV outputs patect: sample Trig :Free REW: 300 kHz
the message "Reflect. calibrated" for 3 seconds. Ref:0dB _ Trace:Cl/e  4BU: 300 kiz

Reflection | is displayed in the upper right-hand corner -

of the measurement diagram to indicate that the
R&S FSH3-TV is calibrated for reflection

----- . ----- Reflection

measurements.
» Connect the DUT to the R&S FSH-Z2 measurement  petect: Sampie Tein : Fras RBL: 300 ki
port Ref: 0 OB Trace: CliMde UL - I” kHz
: L T A7 SUT: 1M s
The R&S FSH3-TV displays the return loss of the DUT. f. N n f." [ReTtection]
-15 L v
2 l_
-5 1
=30 |
= F5 |
£ ]
15
Canter: 810.7 HHz <& Span: 2% MHz

2111.7040.12-04.0800 "BekTopCrap" +7 (495) 191-70-33-;@gles@vectorstar.ru; https://vectorstar.ru



R&S FSH3-TV Measurements Using the Tracking Generator

The transmission calibration remains valid until the R&S FSH3-TV’s center frequency or span is
changed. If calibration becomes invalid, the R&S FSH3-TV displays | Track Gen Uncal | in the upper
right-hand corner of the screen.

If the reference is changed after calibration, a larger measurement uncertainty must be anticipated. The
R&S FSH3-TV retains the calibration data but places a red dot in front of the | ¢ Reflection | display to
indicate possible increase in measurement uncertainty.

When saving a data set for a scalar reflection measurement in a calibrated state, the R&S FSH3-TV
can store the calibration data along with the other settings (see section "Saving Calibration Data").
Thus, after the setting is recalled, a measurement can be performed without prior calibration, provided
that the instrument's temperature does not deviate more than 5 °C from its temperature when the data
set was stored.

If the temperature deviation is greater, the R&S FSH3-TV outputs a (red) dot in front of | ¢ Reflection |. A
precise measurement can then be made only after a calibration.
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Measurements Using the Tracking Generator R&S FSH3-TV

Performing Distance-To-Fault Measurements

(Only for the R&S FSH3-TV with the installed option R&S FSH-B1 (distance-to-fault measurement) and
the VSWR Bridge and Power Divider R&S FSH-Z2)

Measurement

VSWR Bridge and cable

Power Divider
R&S FSH-Z2

Test port

under test

» Connect the control cable of the R&S FSH-Z2 to the power sensor connector of the R&S FSH3-TV.

» Connect the RF and generator port of the R&S FSH-Z2 to the RF input and generator output of the
R&S FSH3-TV.

» Connect the 1 m test cable supplied with option R&S FSH-B1 to the bridge test port.

Note: The 1 m cable must be used. Results are invalid without this cable.

» Press the MEAS key.

» Press the MEASURE softkey.

» Using the cursor keys or rotary knob, select DISTANCE TO FAULT from the menu and confirm with
the ENTER key or the MEAS softkey.

The R&S FSH3-TV switches on the distance-to-fault measurement function.
The R&S FSH3-TV delivers optimum results if the center frequency is set to the frequency at which the
device under test is operated.

» Press the FREQ key.

» Input the center frequency, e.g. frequency of the antenna at the end of the cable under test.
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R&S FSH3-TV Measurements Using the Tracking Generator

To perform distance-to-fault cable measurements, the R&S FSH3-TV needs to be informed about the
type of cable and its approximate length. Frequency-dependent cable models can be generated with
the supplied R&S FSH View software for Windows and loaded onto the R&S FSH3-TV. The procedure
is described in the R&S FSH View manual. The cable parameters for a frequency can also be entered
directly.

Selecting a cable model from the list:

» Press the MEAS key. /G 2003 CABLE LIST 153 28
» Press the CABLE MODEL softkey. —_ R T
The R&S FSH3-TV displays the list of loaded cable - pesssy e
models. RE214 1871272002 18:27:24
RG2130 18/12/2002 18:27:24
» Using the rotary knob or the cursor keys, select the :E:ﬁn ::F:iﬂ: }:;;;:
; LHRa00 18/12/2002 18:27:2
appropriate cable model. LMREDD 1871272002 1827 24
LMRE 1200 1122002 18:27:24

» Using the SELECT softkey, activate the cable model
you have selected.

The analyzer returns to the DTF measurement menu
and displays the cable used for the measurement in  seveer (355G, ear LU R
the upper right-hand corner of the screen.

Entering the cable parameters at a specific frequency:

If cables are used that are not listed in cable models stored in the R&S FSH3-TV, it is possible to enter
the cable parameters at a specific frequency. It is advisable to use the center frequency of the DTF
measurement.

» Press the MEAS key. 10/06/2003 CABLE LIST 11:02:34
» Press the CABLE MODEL softkey. — R ——
The R&S FSH3-TV displays the list of loaded cable  pgsssu e
models (if available). RG214 18/12/2002 18:27:24
RG213U 18/12/2002 16:27:24
> Press the SELECT USER MOD softkey. RGI4IA s 1o
o , . LHA900 18/12/2002 18:27:24
The softkey is highlighted in green to indicate that a LMREIN 18/12/2002 18:27:24

user-specific cable model has been chosen. LHR1200 18/ 122002 Nh:27:2d

The cable model is defined with the DEFINE USER
MOD softkey.

SELECT DEFIHE  LIST-»
SELECT Ry EXIT  ysem moD © PRINTER

» Press the DEFINE USER MOD softkey.

The R&S FSH3-TV opens a submenu for defining the ﬁmmm
FREQUENCY, the VELOCITY FACTOR and the e F o 1O«
ATTENUATION. SELECT

DEFINE  LIST->
SELECT IS EX¥IT uSER'MOD © PRIMTER

» Using the rotary knob or the cursor keys, select the
appropriate parameter from the submenu and press
the ENTER key.

» Enter the value (e. g. velocity factor) for the cable

used. UELOCITY FACT: 1.000

sELEcT oo gy | DEFIME  LIST-2
> Confirm with the ENTER key. USER HOD USER MOD © PRINTER
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Measurements Using the Tracking Generator R&S FSH3-TV

Please refer to the cable manufacturer's data sheet for
the velocity factor (= speed of wave in the cable
relative to the speed of light) and the attenuation of the
cable per meter or per foot at the specified frequency.

» Use the EXIT softkey to exit the menu for defining
the cable model.

The analyzer returns to the DTF measurement menu and displays the cable used for the measurement
in the upper right-hand corner of the screen.

The R&S FSH3-TV uses the cable length to determine the optimal span for the measurement and for
scaling the x axis in DTF mode. For best results, the cable should be specified 20% to 50% longer than

the actual cable length.

> Press the CABLE LENGTH softkey.

The R&S FSH3-TV opens the cable length (CABLE
LEN) value entry box and displays the current length
setting.

> Using the numeric keys, enter the cable length in
meters and terminate the entry with the ENTER key
or one of the unit keys, or

> Using the rotary knob (1 m steps) or the cursor keys
(10 m steps), adjust the cable length.

If the unit of length is set to Feet (via SETUP: LOCAL
SETTINGS), the entry is in feet.

The minimum cable length is 3 m. The maximum cable
length that can be set is 1000 m.

Calibrating the test setup:

Cable: RG213U
ﬂEﬂl}' dB
-5
=i

=15

=20
ETREL -|

= W) H
=4l "

Center: 1.2759625 GHz

CABLE LEN:20m
=F Cable length: 20 m

The test setup must be calibrated before any measurements are performed.

» Press the DTF CAL softkey.

The R&S FSH3-TV opens a text window that prompts
you to terminate the measurement cable with a
SHORT.

» Firmly screw the SHORT to the output end of the
measurement cable.

» Press the CONTINUE softkey to start the SHORT
calibration.

While the SHORT calibration is in progress, the
R&S FSH3-TV outputs the message "Calibrating
SHORT, please wait...".

CABLE  CABLE HERS DTF LIST
MIODDEL LEHGTH HODE CAL VIEW
Cable: RG213U
=Ll

-5

CALIBRATE SHORT

For calibration, please connect
a "SHORT™ to the cable measurement port.

Press COHNTIHUE to start the calibration.

COHTIHUE CAHCEL

When calibration is over, the R&S FSH3-TV displays | DTF CAL | in the upper right-hand corner of the

screen.
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R&S FSH3-TV Measurements Using the Tracking Generator

Calibration tip:

The R&S FSH3-TV performs calibration over its entire span. Therefore, recalibration is not necessary
after the cable length is changed. The calibration data is stored in the R&S FSH3-TV memory. Thus,
the calibration is valid after the operating mode is changed or after the instrument is switched off. For a
calibration to remain valid, the instrument temperature must not deviate more than 5°C. If the
temperature deviates more than this amount, the R&S FSH3-TV shows a red dot in front of the
display |. A new calibration is then necessary.

» Unscrew the short from the measurement cable.
» Screw the cable under test to the measurement cable.
The R&S FSH3-TV displays the return loss produced in the cable under test versus the distance.

The R&S FSH3-TV can also list any cable faults. It displays the return loss and distance from the
measurement plane of all reflections that exceed a definable threshold.

» Press the LIST VIEW softkey. Cable: AG213U

Ref: 0 dB [07F cal |
The R&S FSH3-TV opens the threshold value entry . ¥
box and also displays the threshold as a horizontal line 'm
across the measurement diagram. i

=15

» Set the threshold using the cursor keys (5 dB steps), -#
the rotary knob (1 dB steps) or the numeric keys. ==

=303

2l 1

| |

- 'ﬂﬁlﬂn“mﬁm['m lu'L| THRESHOLD: -30 dB 1_

Contar: 12759625 GHz Cable lendgth: 20 m
CABLE  CABLE nEns LIST
MODEL LEHGTH HODE VIEW
» Press the ENTER key or the LIST VIEW softkey Threshold: =30 dB Cable: RG2130
agaln_ Made : OTF cal
) . PEAK  DISTAHCE UALUE
The R&S FSH3-TV displays a table listing all the return 1 WO m =273 dB
losses that are above the threshold, sorted according 2 Go0m  -20.0 dB
to distance from the measurement plane.
» To close the list and to return to the graphical
display mode, press the EXIT softkey.
Center: 12759625 GHz Cable length: 20 m
THRES LIST=> EXIT
HOLD PRINTER
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Measurements Using the Tracking Generator R&S FSH3-TV

» Press the MARKER key. Tist : 1507 m 100 4B Cable: RG1SU
The R&S FSH3-TV opens the marker menu and

places the distance marker on the largest return loss. -
The marker readout provldes the dlstance Of the _In ....................................................
reflection from the measurement plane in meters and :;:
its return loss. i Eoi P i
> Change the distance marker by entering a number, _33? .......... ..... ......... ..... ......... .....
adjusting the rotary knob (pixel by pixel) or by using ~ =3%: L e ;
the cursor keys (step = 10 % of the span). :: """"" | I h L n H h.t “ J

R o i
¥ Cable length: 20 m
MR LIST
1 UNER

Center: 15 GHz
MARKER  SET  MARKER

For higher fault resolution, the R&S FSH3-TV offers a zoom function in the position of the marker. The x
axis of the display can be extended up to a span of 3 m.

» Press the MARKER MODE softkey. Dist :9.96m #7484 dB Cable: REI13
“*F'Eu' L OTF Cal]

» Using the rotary knob or the cursor keys, select
ZOOM ON from the menu.

» Confirm with the ENTER key. =15
&0

The entry field for the zoom factor is displayed while . D

the R&S FSH3-TV simultaneously expands the x axis . f

by a factor of 2. -35
=i l'l

» Using the rotary knob or the cursor keys, set the I" _.'l '.

zoom factor to the value you want. ~ S0 fi | Z00W FACTOR: §

Center: 9.98 m =E Span: .00 m

The screenshot on the right shows that the fault of the _ MARMER SET -%n
measured cable consists of two transitions. A coupling

of approx. 7 cm in length was used to connect two
cables.

Disable the zoom function as follows:

» Press the MARKER MODE softkey in the MARKER menu.

» Using the rotary knob or the cursor keys, select ZOOM OFF from the menu.

» Confirm by pressing the ENTER key or by pressing the MARKER MODE softkey again.

Checking the return loss of the cable under test:

» Press the MEAS MODE softkey.

» Select REFLECTION using the rotary knob or the cursor keys.

» Confirm by pressing the MEAS MODE softkey again or by pressing the ENTER key.
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R&S FSH3-TV Measurements Using the Tracking Generator

The R&S FSH3-TV measures the return loss over the petect: rms Trig :Free REW: 1 HHz
span that has been selected for the distance-to-fault Ref:d8 T g T2
cable measurement. I TN R N— i, ...... m

To indicate that the R&S FSH3-TV is measuring return

loss, | DTF refl. cal | is displayed in the upper right-hand

corner of the screen.

Conter: 1.5 GHz L} Span: 2.531925 GHz
LA E Chdil HERS .E_ LISY
MOGEL LEMETH ¢ MODE ¢ e

Checking the spectrum in the span for detecting external interferers:

» Press the MEAS MODE softkey.

» Using the rotary knob or cursor keys, select SPECTRUM.

» Confirm by pressing the MEAS MODE softkey again or by pressing the ENTER key.

The R&S FSH3-TV turns off the tracking generator and  petect: rHs Trig :Free RBW: 1 MHz

displays the spectrum over the span of the DTF Ref:-20 dBn Trace: Cliur _.ﬂ{f:“'z

measurement. P - _ {DTF Spectrum]
PP SO SRS N Fo— [ NN - O

To indicate that the R&S FSH3-TV is in the spectrum

mode, | DTF Spectrum | is displayed in the upper right- ::
hand corner of the screen. Otherwise, the

R&S FSH3-TV uses exactly the same settings as it did e e
for DTF measurements. ' : | .

-0

~100

=110

Center: 1.5 GHz P Span: 2531925 GHz
CABLE  CABLE HEAS 13 LISY
MOGEL § LEWGTH ¢ MODE LRL b ice
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Operation in Receiver Mode R&S FSH3-TV

Operation in Receiver Mode

(Available only if the option R&S FSH-K3 is installed.)

To provide a means of measuring levels at a specific frequency, the R&S FSH3-TV offers the receiver
mode as an option (option R&S FSH-K3). With this option, the R&S FSH3-TV functions like a receiver
that measures the level at a predefined frequency.

Switching on the receiver mode:

» Press the MEAS key. Detect: Auto Pk Trig :Free ABU: 1 HHz
Ref: =20 dBm Trace: Clike UBW: 1 HHz

> Press the MEASURE softkey. 30l

The R&S FSH3-TV opens the menu for measurement -0
functions. =50

SUT: 100 ms

» Using the cursor keys or the rotary knob, select

RECEIVER and confirm with the ENTER key or TRACKING GEH

MEASURE softkey. 'umlmn' m“ﬂﬂt
OCCUPIED BU
TOMA POUER

DISTAHCE TO FAULT  _3 5pan: 3 GHe
- TRANS  LIMIT  DISPLAY
DUCER ¢ LIMES @ LINE

The R&S FSH3-TV activates the receiver mode and measures the level at the specified frequency.

The most important settings for the measurement patect: Peak Trig :Free RBUY: 1 HHz
parameters are provided directly in the main menu of Ref: 90 dipy Wiz S ;e
the receiver mode, or they can be entered using the
corresponding keys.

ponding key Freq: 1500.0000 MHz

Level: 50.3 dBpV

-0 0 10 25 30 40 S0 G0 70 EM 90
dBpl

=E
REF BAHD HERAS
A (255 . OB, vevecton, TWEAD

Setting the frequency:
» Press the FREQ softkey in the main menu of the receiver mode.

» Using the rotary knob or the cursor keys, adjust the frequency, or, using the numeric keys, enter a
new frequency and confirm the entry with the ENTER key.

You can also enter the frequency by using the FREQ key.
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R&S FSH3-TV Operation in Receiver Mode

Selecting the frequency step size:

The frequency resolution in the receiver mode is 100 Hz. The tuned step size can be changed as
required for the application

» Press the FREQ key. e

> Press the FREQ STEPSIZE softkey. - Mo - SEPRRARF A,
dBpl)
» Set the required step size in the selection table. ":x
N - PANUAL...
» Confirm with the ENTER key.
rea srbeiee EEEEHN “Wo0E VT

» You can set any step size you want by using MANUAL....
» To do so, select MANUAL... for the step size in the selection table.

» Using the rotary knob or cursor keys, change the tuned step size and confirm with the ENTER key,
or, using the numeric keypad, manually enter a step size and confirm by pressing the units key.

Tuning the frequency in channel grids:

As an alternative to entering the frequency, the R&S FSH3-TV can also be tuned in channels. The
channel tables that the R&S FSH3-TV uses to set channel frequencies are defined either by using the
R&S FSH View software or by directly entering the first channel number, the associated frequency, the
number of channels and the channel spacing.

» Press the FREQ key.
» Press the CHANNEL MODE softkey.

The R&S FSH3-TV now uses the active channel table. The FREQ softkey for frequency entry is
renamed to CHANNEL for channel entry, and the R&S FSH3-TV displays the channel number instead
of the frequency. The channel numbers are now used to tune the frequency.

Selecting a channel table that was predefined using R&S FSH View:

» If the channel display is active (CHANNEL MODE 00472004 BAMD TABLE LIST 224008
softkey active in the FREQ menu), press the TuFramce 01032004 15:58:92
CHANNEL TABLE softkey. TU Japan 14032004 14:58:52

TU DK_DIRT BIAO004 14:40:20

The R&SFSH3-TV will display the stored channel  pygiione o rOaro00d 14aa e

tables. TU China DFDI004 14:34:40

TV Italy BI/03/2004 14:30:40
- TV French Dvers D1/03/2004 14:30:16
TUF 3l

» Using the rotary knob or cursor keys, select the Hd e SA81/1006 Bt

channel table you want. PCS DL B1/01/1995 02:0
G5M UL BI/01/1995 02:0

» To activate the channel table, press the SELECT G5M DL VIR1/1995 B2:0

softkey.

SELECT y3entas - EXIT 505"« primren
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Operation in Receiver Mode R&S FSH3-TV

Direct entry of a channel table:

» If the channel display is active (CHANNEL MODE softkey active in the FREQ menu), press the
CHANNEL TABLE softkey.

> Press the SELECT USER TAB softkey.
The R&S FSH3-TV will use the last channel table that was entered directly.

B o e e Ewww e

» Press the DEFINE USER TAB softkey. G5M UL

: - G5 oL 1ST CHANMEL FREQ...
The R&S FSH3-TV will open the submenu for defining HO OF CHAHNELS...
the channel table. CHAHHEL. SPACING...

saccr [ o WM A

» Enter the number of the first channel and confirm with the ENTER key.
» Press the DEFINE USER TAB softkey.

> Press the DEFINE USER TAB softkey again.

» Using the rotary knob or the cursor keys, select 1IST CHANNEL FREQ... from the menu and confirm
with the ENTER key.

» Enter the frequency for the first channel number.
» Press the DEFINE USER TAB softkey.

» Using the rotary knob or the cursor keys, select NO OF CHANNELS... from the menu and confirm
with the ENTER key.

» Enter the number of channels and confirm with the ENTER key.
» Press the DEFINE USER TAB softkey.

» Using the rotary knob or the cursor keys, select CHANNEL SPACING... from the menu and confirm
with the ENTER key.

» Enter the frequency spacing for the channels and confirm with the ENTER key.

» Press the EXIT key to exit the menu for defining channel tables.

The R&S FSH3-TV will now show channel numbers instead of the frequency. It also shows the

associated frequency above Channel.

Selecting the reference level:

The reference level is the maximum level of the analog bar-graph display. It must be set in such a way

that the level display is located within the bar-graph scale.

» Press the REF LEVEL softkey in the main menu of the receiver mode (MEAS key). Or press the
AMPT key.

» Using the rotary knob or cursor keys, change the reference level or, using the numeric keys, enter a
new reference level.

» Confirm with the ENTER key.
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R&S FSH3-TV Operation in Receiver Mode

Selecting the bandwidth:

The receiver mode provides the same bandwidths as in analyzer operation. In addition, the three
bandwidths 200 Hz, 9 kHz and 120 kHz are available for EMI measurements in accordance with
CISPR16.

» Press the BW key

<0 0 10 20 3 40 S§ B0 70 s@ S0

» Using the rotary knob or cursor keys, enter the dBpy
bandwidth you want and confirm by pressing the unit CISPR BW: 120 kHz =~
key. ~E

. _ HAHUAL  AlTo - AUTO

> For input of a CISPR bandwidth press the softkey R R—

CISPR BW.

» Using the rotary knob or cursor keys, change the bandwidth and confirm with the ENTER key, or,
using the numeric keypad, manually enter bandwidth and confirm by pressing the unit key.

According to CISPR16 the bandwidth is connected to the frequency. The R&S FSH3-TV allows to
couple the bandwidth to the set frequency automatically:

» Press the softkey AUTO CISPPR BW.

The R&S FSH3-TV uses the suitable bandwidth dependent on the set frequency.

Setting the detector:

The receiver mode of the R&S FSH3-TV offers a peak detector, average detector, RMS detector and
quasi-peak detector.
Set the detector either from the main menu of the receiver mode or by using the TRACE key.

> Press the DETECTOR softkey in the main menu of . . .
the receiver mode, or press first the TRACE keyand =" ® 10 #3040 SISSERESSSES 0
then the DETECTOR softkey AMS

> Using the rotary knob or cursor keys, select a REF BAHD MEAS
detector from the selection list. CHANNEL . LEveL  wiDTH '- TIHE

> Press the ENTER softkey.

Setting the measurement time:

The measurement time is the amount of time during which the R&S FSH3-TV collects measured values
and compiles them into a display result for the selected detector.

» Press the MEAS TIME softkey in the main menu of the receiver mode, or press the SWEEP key.

» Using the rotary knob or cursor keys, adjust the measurement time, or, using the numeric keys, enter
a new measurement time and confirm with the unit.

Note: If the quasi-peak detector is selected, the selected measurement time must be larger than
100 ms in order to ensure that fluctuating or pulse-like signals are measured correctly.
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Operation in Receiver Mode R&S FSH3-TV

Scanning in the receiver mode:

In the receiver mode, the R&S FSH3-TV can scan across a defined number of frequencies and
graphically display the results. It performs a measurement at each frequency for the defined
measurement time.

» Press the SPAN softkey.
» Press the FREQ SCAN softkey.

The R&S FSH3-TV switches to the scan mode and displays the measurement levels at the individual
frequencies as vertical lines.

» Press the SCAN START softkey. Detect: Paak Trig :Free REW: 1 HHz
Raf: 90 dBpy ~~ Trace:Clfwr _ WT: 10 ms
» Enter the start frequency for the scan. - i i i
» Press the SCAN STOP softkey. ?ﬂ;
Bl
» Enter the stop frequency for the scan. 5D

-
=

» Press the SCAN STEP softkey.

L
| S

» Enter the step size for the scan.

Starct: 100 M =E Stop: 200 MHz

Fhea Sl

It is also possible to scan the frequencies of a channel table. This requires activating a channel table as
follows:

» Press the FREQ softkey.
» Press the CHANNEL MODE softkey.

The R&S FSH3-TV now performs a measurement at the frequencies of the channel table.
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Saving and Recalling Settings and Test Results

Instrument settings and results can be saved to the R&S FSH3-TV’s internal memory. Results and
settings are always stored together, allowing them to be interpreted in context when recalled.

Saving Measurement Results

» Press the SAVE / PRINT key.

» Press the SAVE softkey. fark : 100 HHz 224 dBm RBY: 100 kHz
Ref: =20 dim UEW: 100 kHz

An input box opens and you will be prompted to enter N SWT: 100 ma

a name for the data set to be saved. :: |

The name for the most recently stored data set is -so /

suggested in the 'Name:' entry box, which is -&o

highlighted in red. When you press the ENTER key or -i® :
the SAVE softkey a second time, the data set is saved -&0

under the suggested name. SAVUE DATASET
Type a name or press EHTER for default name:
Hame: HySet.001 Free Locations: 98

SCRAEEH->
SAUE DELETE |, EXIT RECALL | “phiNTER

By pressing the BACK key, you can instruct the R&S FSH3-TV to browse through the list of names of
the data sets already stored and display them with the first available free extension. Thus, the name of
the data set recalled for a specific measurement can be selected for storing the measurement data.

A new name can be entered via the numeric keypad. The numeric keypad has the same letter
assignment as mobile phone keypads. Enter the letter above the key by pressing the key the
appropriate number of times.

The number of free memory locations is also displayed.

> Enter a name for the data set using the numeric keypad.
» Confirm with ENTER.

The data set is saved to the R&S FSH3-TV’s internal memory under the specified name.

The name of an existing data set can be edited with the cursor keys. It is therefore not necessary to
fully enter the name of a new data set.

> Press the SAVE key.
The R&S FSH3-TV suggests a name for the data set to be saved.
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» Press a cursor key (A or v). SAVE DATASET
. . . Type a name or press EHTER for default name:
A vertical cursor is positioned at the end of the name - [BATASEITS047 0 Free _—

for the data set.
[ Sae | oecere | ExiT | mecalL | SEREERSS

» Use the v key to move the cursor to the left.
» Use the A key to move the cursor to the right.
> Insert a new letter or number at the cursor position using the alphanumeric keypad.

> Press the BACK key to delete the letter or digit to the left of the cursor.

Saving Calibration Data

When performing scalar transmission or return loss measurements, the R&S FSH3-TV can store the
calibration data along with the settings and results. Saving the settings and results with calibration data
requires twice as much memory space as without it. This, of course, reduces the maximum number of
data sets that can be saved.

In the default state, calibration data storage is disabled.

» Press the SETUP key.
» Press the GENERAL softkey.

» Select SAVE CAL DATA... and confirm by pressing o el Ban o
the ENTER key or the GENERAL softkey. SEUE CAL DATA : English

» Using the rotary knob or the cursor keys, select ON

(1], ]
or OFF. (GEMERAL | DISPLAY | SETTINGS © PRINTER
» Confirm with ENTER.

The state for calibration data saving is entered in the SETUP menu.

When recalling data sets with stored calibration data, the R&S FSH3-TV checks whether the current
instrument temperature corresponds to the instrument temperature at the time the data was stored. If

there is a deviation, the R&S FSH3-TV displays a red dot in front of the | o Transmission | or E

Reflection | display. Recalibration is then necessary.
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Recalling Measurement Results
Use the R&S FSH3-TV’s recall function to review previously saved measurement results and settings.

» Press the SAVE / PRINT key.

» Press the RECALL softkey. 09/ 1242002 DATASET LIST 17:08:48

A list of all saved data sets opens. The red selection Hyset.000 OS/12/2002 17:04:54
ra.001 06/03/2002 10:43:24

bar marks the last data set to be saved. 5000 01/03/2002 12:10:43

» Select a data set from the list using the rotary knob.

» Confirm your selection by pressing the RECALL
softkey.

The selected data set is displayed on the screen, but
the R&S FSH3-TV is not set to the settings in the data
set. You can now check the data set before its settings

are activated. DELETE  pereve | Exiv REcALL | LIST=>
The name of the selected data set is displayed at the
lower left-hand corner of the screen.
Using the rotary knob or the cursor keys, you can scroll
through all the available data sets. The settings and
results for each data set are displayed.
You now have the following options: Tark : 1.49999967 GHz -106.3 dBm RE: 1 kHz
Ref: -20 dBn gm s!vsn kHz
» Press the STATUS key to see all the instrument -30 phui S
settings in the selected data set. When you press -40
the STATUS key again, the R&S FSH3-TV returns =50 .
to the graphical display. =60 ! -
=70 "
» Press the ACTIVATE softkey to load the data set. .80
» Press the EXIT softkey to display the list of data sets o _
again. Press EXIT a second time and the ::' ;
R&S FSH3-TV returns to its previous settings L sl T
Center: 1.5 GHz =E Span: 40 kHz

without loading a data set.

» Press SCREEN->PRINTER to send the displayed
data set to a printer.

SCREEH=»
EXTT. ExIT | ACTIVATE | “BRinTen

Pressing the ACTIVATE softkey transfers the stored trace to the R&S FSH3-TV's trace memory. The
current trace can be compared with the stored one by switching on the trace memory.
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Saving and Recalling Settings and Test Results R&S FSH3-TV

» Press the TRACE key.
» Press the SHOW MEMORY softkey.
The R&S FSH3-TV displays the stored trace in white and the current trace in yellow.

Note: The trace is in the R&S FSH3-TV's trace memory. The level and frequency values are
displayed correctly only if neither the instrument's frequency setting nor its level setting has
been changed.
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Printing Out Measurement Results

The R&S FSH3-TV can send screenshots to a printer equipped with a serial interface. The type of
printer and the baud rate of the serial interface can be defined in the setup menu (SETUP key) by using
the GENERAL softkey and selecting 'PRINTER BAUD..." and 'PRINTER TYPE..." from the menu. For
printers with a parallel interface, a serial/parallel converter (R&S FSH-Z22) is available.

Printer with serial interface:

» Connect the printer to the optical interface of the R&S FSH3-TV using the RS-232-C optical interface
cable (R&S FSH-Z34).

Printer with parallel interface:

» Connect the RS-232-C optical interface cable (R&S FSH-Z34) to the Serial/Parallel Converter
R&S FSH-z222.

» Connect the R&S FSH-Z22 parallel interface to the printer.
» Switch on the Serial/Parallel Converter R&S FSH-Z22

Operating the R&S FSH3-TV:

» Press the SAVE / PRINT key. il : 100001 HHz -19.0 dBm RBW: 3 kHz
;=100 kHz -58.8 dB UBW: 3 kitz
The SAVE/PRINT menu with the option for printing out Hﬁf: =13 dbn . ! SUT{ W7 ms
a screenshot to a printer opens. ; f\
; | i
> Press the SCREEN->PRINTER softkey. - ,r_} | II'
The R&S FSH3-TV starts printing out the screenshot to &+ | | o H 132
a printer. ki S Ul S i
-83 AR i i
Y o ! : Rt |
=1}
Cantar: 100 MHz -CE. Span: 300 kHz
SAUE  DELETE  ©EXiT  RECALL Siis>
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