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Supplement to Data Sheet FSB

The specifications given in the data sheet PD 756.8384.21 have been modified as foilows:

Residual FM
Span = 5MHMz .. < 3HzP®2in10s

(RBW = 10 Hz, VBW = 10 Hz}
Measurement error

RF frequency response :
fe S A0 MHZ . e e < # 148, ref level >-30 dBm
(RF attenuation = 10 dB and DC coupling, ref. to 100 MHz2)

Resolution bandwidth switching
calibrated ... ... . .. RBW < 10Hz < £ 1dB

AUDC switching of inputcoupling ... ... ... ..., f>3GHz £03d8

Spurious responsas

Internal, without input signal

input terminated with 50 Q)

RF attenuation = 0dB, f < 1 MHz, f > 4.7 GHz to < -100dBm

Second-order harmonic distortion

Mixer jevel < -30dBm
RF attenuation =108 . < -55 d8¢, typ. -70 dB¢

FM demodulator

Data given are valid for signal leveis between § and -30 dBm below the ref. level
NBW = 10 kHz, signal-to-noise ratio > 60 dB

Front panel, RF section

RF input 50 Q, RF attenuation 0 dB - '
VOV R L e e e 1GHz < f < 3GHz =35

756.8384.21 A g2






2 Operation

(see Figs. 2-1 and 2-2 in Appendix)

The bold-faced, italic numbers refer to the item numbers in Figs. 2-1 and 2-2. The vaiues in this
section are not guaranteed,; only the specifications of the data sheet are binding.

2.1 Explanation of Operating Controls

2.1.1 Front Panel of Display Unit

Page 232

Page 2.25
SPECIAL FUNCTIONS
Color monitor for displaying resuits. O
Cautiont : . .
Selection of menu for special functions.
hvsical he i . - Ry
(For p ysical reasons, the instrument is sensitive ~®Z One or more special func-
to magnetic fre{ds and also generates electric and 7N tions switched on.
magnetic fields itsalf). O Nospecial function active.

Page 2.27 Page 2.37
SCREEN

DISPLAY LINE

Selection of menu for setting up of monitor 7. Selection of menu for superimposing (measure-
mert) lines on screen.

Page 2.20

Fage 2.41

T
1 ]
o

MODE PLOT

Selection of menu for operating mode. Selectian of menu for documentation.

Page 2.30 Page 2.43
DISPLAY 9 HELP

Selection of menu for formatting of dispiay. Selection of menu for operator support.

848.0020.52 2.1 E-3



Page 2.47 Page 2.53

SwEEP MARKER
O
Selection of menu for operator support. Selection of menu for reference and delta mar-
ker,
'--.”/
—®T Sweep active,
N 2

O Sweep not active.
Reset phase.

Page 2.57

AUTO

Page 2.49

TRIGGER Selection of menu for various automatic fune-
tians.

sl

.

Automatic system of corresponding
1

function on?

//i\\

Selection of menu for setting sweep trigger.

O Automatic system of corresponding
function not in operation.

Page 2.50 Page 2.59
TRACE COUPLED FUNCTIONS

O

Selection of menu for defining mode of video Selection of menu for automatic coupling of
Memary. span, resolution bandwidth, video bandwidih
and sweep time.

/@5— Selected parameter is coupled to the
7iINT other parameters.

Page 2.52
MULT! MARKER O . . .
Parameter is not incorporated in

coupling.
{(manual control).

Selection of menu for max. 8 level markers.

OAQ NAASA T ’ e o



2.1.2 Front Panel of RF Unit

Page 2.70

Page 2.71 PHONES LOCAL

Headphanes connection. This is active only if the ~ SWitches back from 1EC-bus control to manual

frequency span is zero (receiver mode). operation.
~oZ REMOTE
’}g\\
Page 2.15 instrument is controlied by an
Q external controller.
WA
iy g
295 o
8 selection keys for menu control. Function ) ) )
depends on selected menu. Instrument is sending a Service
Request.

Page 2.17 Page 2.62

ﬂ FREQUENCY

Selection of frequency menu.

Center key: enables return to next higher menu
level.

Left and right keys: extension of selection range
of menu when more than 8 menuy functions are
avaifable,

Page 2.64
Ny SPAN
~@®% Further menu functions can be
71N sefected in the corresponding
direction.
O Menu level is empty in the corre- )
sponding direction. Selection of span menu.

Page 2.151

KEYBOARD

Socket for external keyboard. Connected in
parallel to socket 63 on rear panel.

848.0020.52 23 - E3



Fage 2.18 BACK SPACE

Used to correct faulty entries.

Incorrect number keyed
associated ENTER key 371:
last number keyed in is cleared.

in before pressing

Incorrect entry of complete sequence terminated
by ENTER 37:
the complete sequence is cleared and the
previous value is set again (unde function).

Page 2.70
SAVE

Selection of save function for settings.

Page 2.19

Spinwheel for modifying numeric values. The
parameter t¢ be modified must first be selected.

Magnetic tat¢hing indicates the step size when
ratating; the number of steps per rotation is 24.

Page 2.19

kil

Rapid variation of data to larger values,

Page 2.70
RECALL

Selection of stored settings.

Page 2.19

Rapid variation of data to smaller values,

GHz s
' ~¢Bm
NMiHz ms
myV  +dBm
kkz 35
uv di
Hz nsg
nv ER

Numeric keypad to enter numbers (consisting of
12 numeric keys and 4 ENTER keys).

R48 NO20 K7

Page 2.65 HOLD

Bilocking of data variation by 32, 33, 34.

\\l//

/]l\\

ENABLED

Data variation enabled.

24 F.3



?age 2.70

COUPLING
o () ovDC
MAX
ac O voc ‘Tommmem

Selection of DC isolation for input 37. Caution
when operating without DC isolation: DC
voltage can destroy input divider and/or input
mixer.

Observe automatic function AC/DC 14.

s . . . -
DC _ﬁ.é Dccoupt'ngiSSWltched on

AL :f" AC coupling is switched on. Not
2N
more than 20 V DC may be
applied.

Page 2.23

CALQUTPUT
-20 dBmi100 MHz

©r
BNC socket, 50 Q.

Level -20d8m +0.2 8.

Used to check the ievel caiibration or the input
divider,

Page 2.153 PROBE/CODE

12-way Tuchel socket. Used for DC supply and
taking into account the characteristics of level
and/ar frequency converters connected ahead.

Page 2.21
REINPUT

MAX + 30 dBm

N sacket, impedance 50 Q.

Maximum power:
Normai mode {2 10 dB attenuation):
< +30dBm,
With 0-dB RF attenuation: < « 20 dBm.

Caution with broadband signals: connect ahead

pulse-insensitive attenuator or puise limiter.

848.0020.52

Page 2.66
UNiTS

Selaction of menu for selection of level unit.

Page 2.68
LEVEL RANGE

Seiection of manu for the dispiayed levei range.

25 E-3



Page 2.69 Page 2.43

REF LEVEL O sELFTEST
O ca
. My . )
Selection of menu for the reference level. Ok A self-test or a calibration pro-
I cedure has been triggered.
PRESET O The corresponding process has

not been selected or has been
successtully terminated.

Instrument is reset to a defined status (see
Section 2.3.6.3 PRESET).

Page 2.14 Page 2.14 .
age STANDBY age 2

ON

Q DISPLAY

O RF

-
.

The corresponding unit is supplied — ON/OFFkey forinternal DCsupply.

with AC power.

Condition: ON/OFF key 46 is switched Check the AC supply before switching on for the
off. first time.

\\Y
®
/|\

N
re

O The corresponding unit is switched on "

by means fﬁ the-ON/OFF key 46 or the __:@5 Instrumaent is switched on.
AC supply is missing. /TN

O Intermal DC voltages are switched off

{exceptthe + 12V supply for the oven-

CHECK controlled reference oscillator). AC
power is still present in the instrument.

pispeay QO

RE C
:‘é’ﬁ On activation of the ON/OFF key 46, an
71> internal self-test sequence is perform-

ed for approx. 10 sec.
An error has been detected if one or

both of the LEDs light(s) up at the end
of the test sequence.

848 (0020.52 ’ ?6 F.2



2.1.3  RearPanel of Display Unit

Page 2.49 Page 2.14
EXTSWEEP TRG

S V/IE20V yan

] DC blower.

The performance of the blower depends on the
ambient temperature. If the blower does not run
High-impedance BNC input for an external start when the instrument is switched on, an error
signal for the frequency sweep. message appears on monitor T and the instru-
ment is switched off after approx. 10 min.

Nominal level: £5V.
Maximum level: £20V.

OC blower inside instrument {power pack).

Page 2.24

IFOUT

y Page 2,14
(NARROW] [} ¥ O A22 ————wmmm SUPPLY CHECK a2t O

21.4MHz

srror O

21.4-MHz IF output (narrowband).

Prerequisite; AC power must be present.

A21, A22:

VIDEC OUTPUT 71~ Power pack A21, A22 operaiing
O +1V correctiy.
O A2, A2

Voltage on module A21, A22 has failed

BNC output 50 Q, for IF video signal. or is overioaded.

Level 0V: lowerrangelimit 7

e
Level +1V: upperrange limit "'/C?\? ERRGR:
Errar sources:
- Excess temperature

- DCbiower 55 notrunning
- Vital module missing in display unit.

Label with instrument type, identity No., serial

No. The instrument restarts automatically when
cooled down following switch-off caused by an
excessive temperature.

848.0020.52 2.7 ‘ E-3



Page 2.14 Page 2.149

POWER
EXTERNAL MONITOR
GREEN BLuE COMP VIDEQ
Power switch. H SYNC/
COME SYNC VSYNE

When switched on, AC power is present inside ;
the instrument, ] ]

BNC sockets for an external black-and-white
monitor, a color monitor or a hardcopy device.
The control signals can be modified in accord-

" Page 2 3 i i
g ance with the external device.
100/120V T4.0 47
2200280V TZ.5 440 Hz

Page 2.12

ANALYZER BUS X132

AC power salector and connection. Chack the AC  Connector for cable to RF unit, item 69.
supply and the fuse before switching on for the
first time.

Page 2.151 ' Page 2.12

KEYBOARD ANALYZER BUS X133

Connector for cable to RF unit, item 82,

Socket for external keyboard. Connected in
parallel with socket 24 on front panei.

Page 2.145 N 3 Page 2.152
_IECs25 ' USER PORT

. QOOOOOCOOOO0O0
QOOCOOCOOLO0

Connector for control of external components
|EC-bus connector. (TTL level).

AR NN2N 1 7R .2



Page 2.146
PARALLEL INTERFACE

G

Similar to Centronics interface. Used to controi
external printers.

2.1.4

Rear Panel of RF Unit

Page 2.12

ANALYZER BUS X132

Connector for cable to display unit, item 63.

Label with instrument type, identity No., serial
No.

Page 2.147
RS 232

1V OO0 0O000COCO000
QGOOOOOOOOOOO}

RS-232 interface.

Page 2.14
DC blower,

The performance of the blower depends on the
ambient temperature. f the blower dees nat run
when the instrument is switched on, an error
message appears on monitor 1 and the instru-
ment is switched off after approx. 10 min,

Page 2.148

EXT FLOPPY

QOOQ0O00000COOOC00O0 i A
= OOCOCOO0COQ0OCOO00 o

Connection for up to three floppy disk drives.

848.0020.52

DC blower inside instrument {power pack)}.

Page 2.14
POWER

ON OFF

Power switch.

When switched on, AC power is present inside
the instrument.

2.9 E-3



Page 2.13
106/120 v T4.0 ar...
220/240V T25 440 Hz

AL power selector and connection. Check the AC
supply and the fuse hefore switching on for the
first time.

Page 2.80
10 MHz REF .@
g 200 0
50 Q . e ] 0
>10dBm 0.5..5Vpo

BNCsocket, 50 Q.
Optional output for internal reference signal or
input far external reference signal.

Page 2.14
(O 522 e SUPPLY CHECK - A21 O
O oven grroR O

Prerequisite: AC power must be present.

-
Y

A21,A22:
Power pack A21,
correctly.

\iy/

~

AL,
AN

A22 operating

O A21,A22:
Voltage on module A21, A22 has faiied
or is overioaded.

< ERROR:
N

Error sources:
- Excess temperature
« DChlower 71 not running

The instrument restarts automatically when

cooled down following switch-off caused by an
axcessive temperature.

Wi

—@®Z OVEN:
71N Internal reference aoscillator is being
heated.

QAR AN KD 4

SWEEP
OUTPLUT

T OSTOR

™ o5y

A ()

BNCsacket, TTL level.
Change inlogic level indicates stop of sweep.

-

TARY

SWEEP
QUTPUT

] ;‘ 3V

BNC socket, TTL level.
Change inlogic level indicates start of sweep.

SWEER QUTPUT
wviae 0.5V

BNC socket,

The valtage proportional to the span is:
0V atstart frequency

+ 5V at stop frequency



Page 2.23

IFOUTPUT
21,4 MHz (221.4 MHz)

@

BNC socket, 50 Q.

Broadband IF output 21.4 MHz (221.4 MHz).

Page 2.12

ANALYZER BUS X133

Connector for cable to display unit, item 64,

848.0020.52
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2.2 Preparation for Use

2.2.1 Fitting the Instrument Handles
The handles are supplied loose with each unit.
The two longer handles must be connected to
the left and right of the displtay unit using the
supplied screws, the two shorter handles must be
connected to the RF unit.

2.2.2  Adjustment of Power

Supply/Fuse Replacement

The units are set in the factory to an AC supply of
220 V. If the locai supply varies by more than £ 10
% from this vaiue, the voltage selector and the
fuse on the rear of both units must be changed
according to Table 2-1. The AC supply frequency
must be between 47 and 440 Hz.

Table 2-1 Selection of fuses

Nominal Per- Permissibie Fuse
ACsupply | missible voltage ot uni Display
voltage [tolerance range unit unit
100V £10% Wt 110V T4.0 T4.0
0267600 | 020.7600
120V $10% | 108to 132V T4.0 T4.0
Q2076800 | 020.7800
220V +10% 198 tp 242 V T2.8 T2.5
0207575 | 820.757%
240V 1% 216to 264 Y T2.5 T2.5
0207575 |1 020.7575

Adjustment procedure:

Caution! When working on lines upon which the
AC supply could be present, aiways ensure that
there is no connection to the supoly network.

Once the two AC connectors have been removed
from the AC filters of the two units, the plastic
cover of the voltage selector can be lifted off
using a screwdriver cn the pin side of the filter
units.

QAQ A/ RS ¥

The cover contains a fuse corresponding to the
set AC supply; this must be removed. Replace-
ment fuses are stored in four holders inside the
filter unit. Select the correct fuse according to
Table 2-1 and insert into the cover. Replace the
cover such that the arrow on the frame points to
the required voltage.

2.2.3 Mechanical Connection of the

two Units

Place the display unit onto the RF unit such that
the front panel of the former protrudes approx. 3
¢m beyond the front panei of the RF unit.

Push the display unit towards the rear panei so
that the holder locks in place. Subsequently
remove the two supplied links from the rear
pane! of the display unit and screw the two units
together (4 milled screws).

Electrical Connection of the two
Units

2.2.4

Once the mechanical connection has been made,
the electrical connection can be made using the
supplied set of cabies:

e Connection between 63 (display unit) and 69
(RF unit) using cabie W2.

¢ Connection between 64 {display unit) and 82
{RF unit} using cable W1,

The connectors are secured using the two screws
on each plug.

The power switches 58 (display unit) and 73 (RF
unit) must be switched off.

19 F-1



Caution! Connect the instrument excliusively to a
socket with a protective earth contact.

@ Connection from 59 (display unit) to AC
socket.

& Connection from 74 {RF unit) to AC socket.

With housing opened, note that AC voitage may
he present on the line filter connections even
with the instrument power switched off.

2.2.5 Installation in 19-inch Rack

Because of the large total weight, the two units
must be installed separately in the rack.

When instaliing in a 19-inch cabinet, ensure that
the ventilation is sufficient to dissipate the power
loss from the instrument.

The cooling air is to be supplied at the left
(viewed from the rear), whereas a uniform heat
dissipation must be ensured at the right.

't may be necessary to use a vertical sheet to
separate the cooling air from the dissipated heat.
Make sure that a thermal short-circuit canneot
oceur.

848.0020.52 2.13
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2.3 Manual Operation

2.31 Switching On and
Subsequent Response of

Instrument

With the two power switches 58 and 73 on the
rear panel and the ON/OFF key 46 on the front
panel switched off, insert the two AC cables into
the sockets 59 and 74 and connect to the AC

supply.

The two LEDs STANDBY DISPLAY and STANDBY
RF 44 light up when the two power switches 58
and 73 are switched on. The LED OVEN 75 on the
rear panel of the RF unit indicates that the
internal reference oscillator is being heated. The
two power switches remain on in normal mode;
the instrument is only switched on and off using
ON/OFF key 46. When this key is pressed, the LED
ON 46 lights up and the two LEDs STANDRY 44 go
out; the two LEDs CHECK DISPLAY and CHECK RF
44 light up for approx. 10 5. An extensive test
sequence is carried out during this time which
activates display 7 and outputs the resuit at the
end of the test.

The speed of rotation of the blowers 55 and 71 at
the rear of the units is monitored and is de-
pendertt on the ambient temperature. LEDs AZ1,
A22 (greer} 57 and A21, A22 (green) 75 indicate
that the power packs AZ1 and A22 in gach unit
are operating correctly. If one of these LEDs goes
out, this indicates a failure or overloading of the
corresponding power pack. The two LEDs ERROR
(red) 57, 75 must not light up during normal
aperation; if so, this means that the switch-on
command is blocked.

Possible causes:

¢ Excess temperature in Instrument ({(instru-
ment switches on again automatically follow-
ing cooling down with hysteresis).

¢ Blower 55 or 77 not running.

e Important modules missing {(e.g. micropro-
cessor, graphics, /O modules).

R4AR NI K7

The internal reference oscillator QCXO {oven-
controtled oscillator) is heated further never-
theless. When the instrument is connected to the
AT supply for the first time, the reference os-
ciliator requires approx. 5 min {depending on the
ambient temperature) to come close encugh to
its nominal frequency such that all internal
synehronization loops for frequency processing
can lock in. Various error messages may occur on
display 1 during this time which are then auto-
matically cancelied after the warm-up period.
The instrument automatically assumes a status
which exactly corresponds to the last status be-
fore switching off. Thus manual setting of the old
status is superfluous and setting errors are
orevented. For this reason, the status of the other

LEDs on the tweo front panels cannot be
predicted.
2.3.2 General Operation Concept

in order to combine the many facilities of the
instrument with as easy as possible operation,
hardkey opgraticn where each function has its
associated. key has been eliminated. Alternate
operation, e.g. softkey technique where a
minimum number of keys contains a maximum
number of alternate functions, has neither been
adopted so that the user is not required to
continually consider the assignment of functions
to keys.

The operating concept of the anaiyzer is a
compromise between hardkey and softkey
operation:

® 48 keys with fixed functions for selecting
menus (e.g. markers}, such as for direct
functions (e.g. LOCAL 25) and for entering
numbers {e.g. numeric keypad 271).

¢ 8 keys with changing functions for selections
from a menu.

& 1 spinwheel for all adjustable parameters.
This type of operation together with excelient

operator prompting results in @ minimum menu
depth and thus very easy cperation.

714 F.2



2.3.3 Explanation of Terms
Hardkeys:
Keys with fixed function.
Softkeys: '

8 keys (SK1 to 5K8) in the monitor frame whose functions (F1 to F8) are variable and depend on

the respective menu.

Function Function FUnCtion Function Function Function Function Function
1 2 3 4 5 8 7 3
s r s r r
Softkey Softkey Softkey Softkey Softkey Softkey Saftkay Softkey
L‘EIL‘21L3 a]\ms]‘6&7 SI
N J
Main menu: Mode:
Functions are assigned to the softkeys by pressing  (Higher) operating mode of instrument,
a hardkey.
Function:
Submenu: Higher aperating mode of instrument, can be
Functions are assigned to the softkeys by pressing  modified using hardkey or softkey.
a softkey.
Special Function:
Menu width: Lower operating mode of instrument,
If more than 8 functions are possibie in a menu
level, this menu can be extended to n + 8 Display:
functions (supplementary menu). Cutput on screen.
2.3.4 Menu Operation Structure
The lower-level menu hierarchies are selected
from a higher-level menu. These lower-level
menu hierarchies therefore each have a charac-
teristic format in display f as well as special
functions suitable for this mode (and also further
lower-fevel menus which can be selected) where
the keys in the monitor frame may have different
functions. Ali hardkeys retain their fixed func-
tions, some are switched off in various modes
and therefore have no functions.
848.0020.52 2.15 E-3



2.3.4.1 Schematic Representation of Hierarchy

The description of the keys and their operation are explained in detail for ANALYZER mode. In the
case of the ather modes, their special features are merely described.

Explanation: [j Hardkey
Meode

[ Mode 1 },A ( Mode 2 },/\/\ ( Mode 3 }., Text

ANALYZER RECEIVER SETUP
Y N 4 N r N v ™ s N s Y Y R 4 N - N
F1.1 F1,2 F1,3 Fz F2.2 F2,3 F3,1 F3,2 F3.32
e AN A N e AN AN N d VA AN A
a N s N r N 4 Y 4 N : N
SF1,1 SF1.2 SF2,1 SF2.2 §E31 SF3.2
. ] N M. v ol N N W,
0ag Mardkeys - Hardkeys 0 Hardkeys
miw with function Cod with function dR without function
misin g Cl

2.3.4.2 Schematic Representation of Menu Operation

Lower menu Higher menu

VAN
Qperating mode MODE g
Operating mode
_ ‘L merny N N \
. ‘ { \
Seiection of operating ANALYZER | ccmmmemmm=— MODE MENU T PRESET
mede, e.g. analyzer
Fur;cftzons (hardkeys} EREQUENCY Function
e.q. frequency menu - -
Functions (softkeys) stagT ¢ Hardke BACK MENU 1
e.g. start frequency MANUAL Y
N
Lower-lavel J ’
function menu ~/ —
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2.3.4.3 Width Control of a Menu

f up to 8 functions can be sefected:

= =

LEDs 23 do not light up.
Keys 23 {left and right) have no effact.

If mare than 8 functions can be selected:

=

=

O

One of the two LEDs lights up.
One of the two keys provides further functions of
the same menu level (supplementary menu).

2.3.4.4 Possible Status of Softkeys

The following colors refer to the basic setting of
the instrument. If the colors are changed by the
user, the wording of the subsequent description
is correspondingly changed:

Green: color of markers and softkeys.

Red: color of dispiay graticule and ia-
belling.

Yellow:  coloroftrace 1.

The background color of the softkey pad is
referred 1o as marking in the following text.

Status and their changes can be denoted by
marking the softkeys.

Change in status when pressing an inactive
suftkey

Softkey is marked in green:
® Pressing causes immediate change in status.
¢ Dependent softkeys are inactivated (depen-

dent softkeys are those whose status are
mutually exclusive, e.g.: GRID ABS/REL).

848.0020.52

Softkey is marked inred:

® Specified function is the new input function.

& Previously active input function is inactivated
{e.g.: START, STOP, CENTER) or marked in

green.

Change in status when pressing a softkey
marked in green

Softkey remains markad in green:
& No change in status.
Softkey is not marked:

# Specified function becomes inactive (e.q.
AUTO ZOOM, SIGNAL TRACK].

Softkey is marked in red:

& Specified function becomes active input
function. This change in status is only possible
with softkeys which are an input function
and also describe an active status.

& Previously active input function is inacti-
vated.

Change in status when pressing a softkey
marked in red

Softkey remains marked in red:

& Nochange instatus.

2.3.4.5 Datalnput/Data Variation

Data entry is made using the numeric keypad 37
in all modes. The process is terminated by
pressing the unit key corresponding to the input
value; this key has the function of an ENTER key.
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Correction of faulty entries:

¢  The last digit entered is cleared by pressing
BACK SPALE 28 before the unit key and can
be overwritten by another number.

Example:
Entry Screen display

Span 1235

BACK

SPACE
Span 123

4 115 || 6 ||MHz

Span 123.456 MHz

® If the unit key has aiready been pressed,
BACK SPACE 28 deletes the complete last
ertry, i.e. the instrument is reset to the old

setting.
Example:
Entry Screen display
Center Frequency 123.456 MiHz
1 11GHz
Center Frequency 1 GHz
BACK
SPACE
Center Frequency 123.456 MiHz

Advantage of this method: the cid status is
reestablished if the entry is totally incorrect
{undo function).

The intelligence of the instrument determines
the resolution with which parameters may be
entered for particular settings. Excess digits are
automatically suppressed.

A8 ANIN 82

Negative numbers:

The numeric keypad 27 contains a minus sign so
that it is directly possible, for example, to enter
negative values for the level or frequency offset.

Example: Entry-10.7 MiHz:

MiHz

There is a further possibility for entering level
values iess than O dB (unit), which occurs very
frequently, thus saving the pressing of one key.

Example: Entry-40dBm:

~dBm

Data can also be indirectly entered using the key
RECALL 30, (N) 37T (N = 0 to 9} if corresponding
data have previously been stored using SAVE 29
{N) 31.

The current entry is output in display 1 at
position “A3 (see 2.36.2) in the form: func-
tion/data value/unit {or ENTER).

Blocking the data entry:

The numeric entry can be blocked by pressing the
key HOLD 35 (LED ENABLED goes out).

Reactivation of data entry:
Blocking is canceiled by pressing the key HOLD 35
and the softkeys UNLOCK, i.e. a numaeric input

using 37 is possible again.

(Blacking of all hardkeys is possible for special
applications, see 2.3.6.4}

Data variation:
Two basic methods of data variation are possible:

Step-by-step variation using 33 and 34 or quasi-
continuous variation using 32.



Step-by-step variation:

After selecting a function by means of 26, 27, 41,
42, the corresponding parameter can be in-
creased by the set step sizes by pressing key 33 or
decreased by pressing key 34. The siep size
depends on the respective parameter and the
operating mode of the instrument. The selected
parameter is output in display 7 at position A3
{see 2.3.6.2). Key 32 or 34 can be pressed several
times in any sequence {without further pressing
of a function key), and the selected parameter is
changed accordingly.

Quasi-continuous variation:

Following selection of a function by means of 26,
27, 41, 42 and a step variation {coarse} by means
of 33, 34, the corresponding parameter can be
finely adjusted (= quasi-continuously) by rota-
- ting the knob 32,

Parameters are changed to smaller values by
ratating the knob in a counterciockwise direction
{corresponding to 34) or to larger values by
rotating the knob in a clockwise direction
{corresponding to 23).

The step size of the variation depends on the
respective parameter and the operating mode of
the instrument. The selected parameter is output
in display 1 at position A3 {(see 2.3.6.2). Key 32
can be rotated several times in any direction
{without further pressing of a function key), and
the selected parameter is changed accordingly.

848.0020.52

2.3.4.6 Changing the Softkey Labelling
Using an External Keyboard

A keyboard can be connected to the front or rear
of the display unit and used for documentation
purposes ta write two lines of text with 84
characters each instead of the softkey labeliing
before the screen contenis is output 2.g. on a
printer or plotter. This text is stored in a volatile
memory and is therefore no longer available if
the instrument is switched on and off again.

Refer to the hardkey function PLOT (see 2.3.6.4}.
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235 MODE

MODE 3

Foltowing switch-on the instrument selects the
last setting before it was switched off, once
the seif-test routine has heen executed (the
MODE rmenu is not displayed).

The seift-test examines the digital hardware
(ail RAMs, indluding the screen RAM and the
CMOS RAM with battery back-up} and the
peripheral Cs. An extensive test of the analog
hardware is also carried out. A test is also made
to see whether the connections between the
display unit and RF unit are made and whether
the power supply is correct. Error messages are
output on the screer in the svent of faulis
except in the case of faults which prevent a
screen output. in this case, the LED field TRACE
11 is used for the fault output.

Screen display:

The switch-on routine is executed if the hard-
key PRESET 43 is pressed, and the instrument
¢hanges into analyzer mode with the default
setting.

It is also possible to press the hardkey MENU 23
in which case the MODE menu with the
initialization display is selected without having
1o execute the switch-on routine.

If the internai back-up battery for the CMOS-
RAM has been repiaced, the instrument is
always started via the switch-on routine and
the initiatization display is retained, since no
valid data have been stored.

. JANALYZER

RECEIVER

The operating mode of the instrument is selected by pressing one of these softkeys. The possibie
modes are:

ANALYZER mode (see 2.3.6). The instrument operates as an RF analyzer characterized by simple
operating technique and a large number of test functions.

RECEIVER mode (see 2.3.7). This mode is a special function of the ANALYZER mode and provides
the instrument with additionai functions for use as s test or communications receiver.

SET UP mode (see 2.3.8). Communication to and from the peripheral units (printer, plotter, user
port, etc.) are largely defined in this mode.

n addition, further operating modes of the analyzer can be selected depending on the options
fitted in the instrument. The description of theses modes is contained in the respective manual of
each model.

For the controlier function "MSDQS" refer to the F5-K1 manual. With an external double floppy-
disk station attached and the system disk FS-K1 inserted this softkey allows for loading the
operating system MS-DQS with the R&S Basic interpreter. Without these accessories the following
error message is output in the command fine

"DOS-BOOT: Wrong Disk or Disk not ready”
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2.3.6  ANALYZER

2.3.6.1 Theory of Operation
Basic theory:

The analyzer operates according to the principle
of “sweeping signal system” analysis when used
in ANALYZER mode where a particular frequency
range (SPAN) is scanned by changing an internal
osciltator frequency using an analyzer filter with
a matched resolution bandwidth.

All spectral components of the signal which fall
i the passband of this filter cause the filter to be
excited and thus produce an output signal. This
signal is displayed directly in the LIN RANGE
mode following rectification or the logarithm is
taken and the signal rectified in the LOG RANGE
made,

The frequency range to be analyzed is defined by
any combination of the start frequency, centre
frequency, stop frequency and span.

The parameters, resolution bandwidth, video
bandwidth and sweep time important for the
analysis are coupled depending on the displayed
frequency range by means of a2 corresponding
algorithm (COUPLED mode).

The analysis is represented on a coiour display
with the frequency in the x-direction and the
associated ampiitudes i the y-direction with the
correspondingly selected scale.

Circuitry:

The analyzer has been dimensioned for optimum
dyrnamic characteristics {thermal noise up to
wideband overloading) with a minimum of active

elements.

The biock diagram (Fig. 2-3) shows the signal
flow in the instrument.

848.0020.32

The input signal passes through a selectable
input attenuator (attenuationrange 0 to 81 dB in
1-dB steps) via which the internai leve!
calibration signal is also connected. After passing
through the input lowpass, the input signal {100
Hz to 5000 MHz) is converted in a balanced high-
fevel mixer to the 15t intermediate frequency of
5421.4 MHz. This mixing produces two sidebands
which must be handled differently in order to
keep the ripple of conversion as fow as possible.
The lower-frequency sigral {1st ZF) is applied to a
low-noise amplifier via a ring filter and a
bandpass switched in series, the 2nd sideband
(input frequency + 1st oscillator frequency) is ap-
plied to an ohmic terminating resistor. Selection
at the ist intermediate frequency is made using a
five-stage iris-coupled cavity rescnator filter with
a low transmission loss, The 6-dB bandwidth of
this filter is approx. 40 MHz. The IF ievel is
increased in a further iF amplifier. in order to
prevent internal inherent noise, this is followed
by a cascade of lowpass filters with different cut-
off frequencies which are optimally adapted to
one another according to their spurious frequen-
cies. The 1st IF signai is stepped down to the 2nd
tF of 221.4 MHz in a second, halanced high-level
mixing stage. The 200 MHz reference signal is
used 1o switch to the 3rd IF of 21.4 MHz. The 3nd
iF signal is ampiified (according to the mode} in a
sefectable jow-noise amplifier; the frequeny
response correction is aiso carried out here and is
derived from the tuning voitage of the Ist
conversion oscillator.

in order to obtain high frequency stability and
low spurious FM, the complete frequency
processing circuit (ist and 2nd oscillators) is
designed in synthesizer technique which
combines high frequency accuracy with
extremely small tuning steps and low phase
naise. The complex relationship between display
processing and synthesizer contro! require a 16-
bit microprocessor system.

The IF signal (21.4 MHz) applied from the RF unit
to the display unit is limited in bandwidth at the
frequencies 21.4 Mkz or 4.194 MHz by a 5-stage
selection fiiter, according to the set bandwidth.
The filter bandwidth can be changed within a
very large range (almost 6 decades) with the
same reiative selection response and the tran-
sient respanse optimized for the frequency ana-
lysis procedure. In the course of this filter bank,
the signal passes through an amplifier with a se-
lectable gain corresponding to the set reference
level.
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In linear mode, the IF signai passes through a 40-
dB amplifier prior to rectification. In the loga-
rithmic modes, the logarithm of the IF signal is
takenin a precision amplifier and rectified.

The detector characteristic can be selected and
anables a measurement optimally adapted to the
signai together with the selectable video filter
{cutoff frequency 1 Hz to 3 MHz). An additional
parallel IF branch with automatic gain control
and AM and FM demodulators enable the set
signai to be monitored and thus simuitaneous
display on the screer.

A second 16-bit microprocessor system handles
the communication with the frequency processor
system as well as the level and bandwidth
control,

Furthermore, this processor enables singie-key
operation, numeric entry, data manipulation,
coupling of sweep time with span and resolution
pandwidth, internal calibration, seif-test, support
routines for the user as well as external commu-
nication (e.q. 1EC bus, various interfaces) In
addition, this nrocessor provides all information
required for the screen display to the graphics
systern. This graphics system contains another 16-
bit processor, a dual port RAM bank and a special
graphics processor, and enables display of curves,
grid, setting parameters and various additional
features on a high-resolution (9-inch) colour
monitor.

RAR NANIN KD
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2.3.6.2

A19 A2 A3 A20
Date 24, Jul."81 " Time 13:51:59  © {5,
‘Ref . Lvi | iMarker
0 -10.00 dBm: :

Erkldrung des Bildschirminhaltes

i Center . Sweep : Stop :
100,z é_?_.O.Gi.m.s ..... 1.‘.09:.5.‘.???‘!;;
A18 A16 A1S A4 A3 AT2
START SPAN CENTER $TOP
MANUAL p  FIXED MANUAL yey  FIXED MANUAL pmy  FIXED MANUAL pmy  FIXED
Nat7
R&S logo UNCAL:  if the sweep time is not automa-

Al

A2

can be switched off in the screen menu.

Status line: This line displays particular
operating status and instrument messages
(e.g. error messages}:

FRQOFF:
LVLOFF:
MSG:

848.0020.52

Frequency offset is active

Level offsetis active

instrument message indicating
overloads or errors. More detail-

ed information can be obtained TRIG:

using the functions STATUS and

ERROR REPORT in the HELP

menu. *:
2.25

tically coupled with the resolu-
tion bandwidth, i.e. if itis fixed or
anly manuaily variable, the reso-
fution filters can no longer settle
at small bandwidths and an addi-
tional frequency and level erroris
produced. The resuiting errone-
ous measurement is indicated by
UNCAL.

The trigger setting is not "Free
Run”, i.e. the start of the sweep
may depend on the signal.

The symbol "*" is displayed in the
status line whenever an instru-
ment parameter has been altered
during a sweep, i.e. the display of
the trace corresponds only par-
tially to the new setting. The



A3

Ad

AS

Ab

A7

A8

AZ

A0

AT

A2

A1l

Atd

AtS

Al

A7

A18

Al9

R4R NN20 RY

symbal “*” disappears as soon as
a complete sweep has been per-
formed without changing para-
meters.

Command line: activated during entries,
outputs the current value of the selected
parameter and is used 1o enter new numeric
values.

RES BW: display of currently set resoiution
bandwidth. Usually the 3-dB bandwidth is
output, also the 6-dB bandwidth with pulse
signais.

TRACKING GENERATOR: level display or
“OFF” of tracking generator if it is installed
in the instrument.

CF Stp: display of currently set centre fre-
guency step size.

LINE: dispiay of currently set threshold line,
if active.

VID BW: display of currently set video band-
width. The 3-dB bandwidth is always
output.

RF.ATT: display of set RF attenuation.

MIXER LEV: display of level at mixer re-
quired for full deflection to reference line.

Calculated from {REF LEV.) minus (RF.ATT).

UNIT: in the case of long units, eg.
dBV/m/MHz, the symbol "dB*” is used.

STOP: indication of set stop frequency.
SWEEP: indication of set sweep time,
CENTER: indication of set centre frequency.
SPAN: indication of set span.

START: indication of set start frequency.

Function field: 8 function fields assigned to
the softkeys.

Scale field: level scale corresponding to set

A20 MARKER:

for data associated with the

marker{s) (e.g. marker frequency and level),

if marker(s} active.

2.3.6.3 PRESET

PRESET 43

The following basic setting is called by pressing

the hardkey PRESET 43:

instrument mode Setting
Analyzer

CENTER FREQUENCY 1000 MHz
CENTER FREQUENCY STEP SiZE | 200 MHz
SPAN 3000 MHz
INPUT AC
REATT 20d8 COUPLED
RF:ATT STERS SdB
REF LEVEL -1G d8m
REF.LEVEL STEPS 1048
LEVEL RANGE 100 dB LG
DETECTOR AUTOPEAK | COUPLED
SWEEP TIME 20ms COUPLED
RES.BW 3 Mz COUPLED
VIDEC BW 3 MHz COUPLED
SWEEP CONT.
TRIGGER FREE RUN
TRACE i CLRAWRITE
TRACE 234 BLANK
REFERENZ INT,
FREQ. OFFSET OHZ
REF. LEVEL OFFSET 0ds

All active speciai functions are switched off auto-

diagram. Either relative or absolute data. matically.
REF.LEV.: |level required at socket RF INPUT
37 for full-scale deflection.

7 74
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2.3.6.4 Explanation of Hardkey Functions and Menus

SCREEN 2

The hardkey SCREEN 2 is used to call the menu
to format the screen and to set the colors,

Screen display:

BRIGHT.

GRID TRACE 1 TRACE 2

COLOR

SOFTKEY BACKGND oy DEFAULT

. Supplementary menu:

MONITOR |
OFF B

MARKER
FORM

COLCR
SET DEF.

Submenu LINE STYLE:

DISPLAY LINES
LINE Y LINE 2

FREQUENCY LINES

LINE 1 "

LINE 2

Main menu

The screen color and intensity are selectable. To
set the color, the intensities of the three
fundamental colors are displayed as horizontal
bars. The spinwheel 32 can be used to change the
proportion of the currently active color bar. The
colors red, green or biue are selected using the
STEP keys 33 and 34. The inscription of the active
color barisin inverted video.

The selected color setting is stored even after
switch-off.

The preferred setting can also be changed.

848.0020.52

BRIGHT '

Screen brightness.

The screen brightress can be adjusted in 64 steps
using the spinwheel 32:

darker
brighter

Counterciockwise:
Clockwise:

A colored bar at the top right of the display
serves as an indicator.
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Supplementary menu SCREEN

Color setting for grid.

MONITOR |

Color setting for trace 1. The line oscillator of the internal monitor alec-
tronics is switched off and the screen cleared.

The signals for the external monitor always

L remain activel As with the BACK funmction, the
' last set menu is automatically sefected after
TRACE 2 j switching off the internal monitor. Thus, the
S respective parameter of the main menu also
becornes active again and can be varied via the

spinwheel with the monitor electronics switched
off.

Color setting for traces 2, 2 and 4.

| COLOR
| SOFTKEY

The monitor is switched on again by pressing any
key.

Color settiné for the eight softkey labels.

LINE
STYLE §

OLOR ' Selection of a submenu to modify the elements
BACKGND J§ for display formatting. The following types of
—— line can be selected:

-

Color setting for the background. ‘
continuous
dashed
dotted

— : » dot-and-dashed
COLOR
DEFAULT
MER .
FORM
Selection of marker symbol using STEP keys 33

and 34.
The following symbols can be selected:

[ K BN BN

Resetting of modified colors to their preferred
settings. A previously activated input is ahorted.

BACK

g

Return to last set menu. triangle

circle

cross (vertical)
cross {(diagonal)

x 4+ & =

R4R NO2N 8 ?2R oo



Submenu LINESTYLE

0G0 |

ON OFF
Switching on/off of the R&S loge (A1) in the
display. GRID ]

)

Selection of grid display.

N |
ON OFF -
Switching on/off of the grid lines. S

Selaction of display of the two adjustable hori-
zontal level lines 1 and 2.

COLOR
SET DEF.

it

[T
-.ZJJ:
1EN] i

Saving of the current color setting as new pre-

ferred setting. selection of display of the two adjustable vertical

frequency tines 1 and 2.

BACK

a

Return to the last set menu.

Return ta the last set menu.



DISPLAY 4

Calling the menu for activating the Spiit-Screen dispiay to represent the measurement results in
two display ranges arranged one above the other; the trace storages 1 and 3 can be represented
in the upper grid whereas the trace storages 2 and 4 are displayed in the lower grid.

One display range can be active at one time; it is marked by a filled triangle at the upper right-
hand margin of the grid. Markers, level lines, tolerance lines, etc. are activated and changed in the
currently active display range.

Frequency lines are modified simultaneously in both ranges.

. Res. 8w 9 kiéz{';m?:;[ Ti: PKy T3 T
Date 24 .Jul.’91 Vime 15:38:07 T6.Lvi off T2 AV T4 7
Ref Lyl Manual 31.38 dBuY  Scon.Stp 0.10 % RF.Att 10 dBt—
97.00 diuv  PK+ 1.789 ¥z Unit {dBuV ]
90.0 us
i
N - Vil
I e s SN S
50.01— ST
40.0 ¥ n 41
- & W
AV W 48 — A S - - [~
| o ™ A% L \W -
0 l -
1 1M N
90.0 M
80.¢
0.0 Jromed
80. § [
56.0
40,0
kil £1add L.t
26.8
H}.g hi T L v SO
' TR i
Start Span Center Meas.Time top
150 kHz 29.65 Mz 242132 Mz 5 ms 30 MHz

Marking the active
display range

848.0020.52 2.30 E-3



Screen dispiay:

: ACTIVE WINDOW
) winpown ry WINDOW2

SPLIT
SCREEN

ACT WDW
WINDOW

| ———

Selecting the upper grid as active display range in
the Split Screen display. if markers, level iines,
tolerance lines, et¢. are subsegquently switched
on, they are displayed in the upper display range.

ACT WDW |
WINDOW2

Selecting the lower grid as active display range in
the Split Screen display. if markers, level lines,
tolerance lines, etc. are subsequently switched
an, they are dispiayed in the lower display range.

QAD ANIN DY

SPLIT
SCREEN

Switching on and off Split Screen display.

When switching on Split Screen display, the level
lines, markers, tolerance lines, etc. are displayed
again in the display range in which they were
activated. Default disptay range is the upper grid

range.
When switching off Split Screen display, the level
lines, markers, tolerance lines, etc. aof the

currently active display range are shown in the
common grid.

- BACK j

Return to the menu last selected.

21 [ |



SPECIAL FUNCTIONS 5

Selection of menu for activating additional functions for specific applications.

Screen dispiay:

TRANSD | | COUNTER | CAL. COR,
FACTOR | ] reson f ON OFF

Supplementary menu:
SERVICE

Submenu INPUTIMP.: g

INPUT IMPEDANCE

75 Q/RAM 75 Q/RAZ

Submenu TRANSD. FACTOR; G et

Submenu TRANSD. FACTOR EDIT:

CHANGE CHANGE INSERT PREVIOUS
TEXT DATA, DATA

Submenu MIXERLEVEL: -

MIXER LEVEL
COUPLED MANUAL

Submenu COUNTER RESOL.: s

COUNTER RESQLUTION

100 MZ 10 HZ B

Submenu DETECTOR: iy

DETECTOR

POS PEAK NEG.PEAK

0AOQ NNAIN T3 “ a0 ~ N



Main menu

INPUT
IMIF,

Selection of a submenu for setting the input
impedance (50 Q or 75 Q using the R&S matching

o
i
3
“

TRANSD.
FACTOR

it

Selection of a submenu for selection and input of
transducer factors.

MIXER
. LEVEL

Sefection of a submenu for entering the mixer
level.

COUNTER

5

RESOL.

Selection of a submenu for setting the frequency
counter resoiution (10 kHz to 0.1 Hz).

Selection of a
DETECTOR mode.

submenu for defining the

FUNCTIONS

=)

Selection of service routines for checking in-
strument and board functions for adjustment
and service purposes via the numeric keypad.

Refer 10 the Service Manual for details about the
complete functions.

Examples:

Function: Lock Keyhoard

(PRESET and POWER ON)

(Off)
{On)

SF 0.03.00
5F0.03.01

When the anaiyzer is remote-controtled via the
IEC bus interface, the PRESET key and the ON key
are enabled (aiso following the LLO command).
These keys can be disabled using the service
function Lock Keyboard.

Function: Analyzerinput

SF1.52.00 Input socket RF INPUT

SF 1.52.01 CAL signal (100 MHz, -20 d8m)

SF 1.52.02 Tracking generator (FSAS, FSAC)

The analyzer input can he switched to various
sources using function SF 1.52.xx. Normally, the
input is connected to the RF INPUT sacket (SF
1.52.00). However, it is also possible to through-
connect the CAL signal by means of SF 1.52.01, or
the output signal of the tracking generator by
means of SF 1.52 02.

e Note: Functions SF 1.52.01, SF 1.52.02 only

] provide a correct level display if the RF

4 attenuation is a multiple of 10 dB (to

be set in the AUTO menu). The output

Switching on and off the correction values for levet of the tracking generator (with SF

level, bandwidth and offset corrections deter- 1.52.02) always is - 20 dBm, irrespective
mined in the calibration routine. of the current setting on the analyzer.
848.0020.52 2.33 E-3



Submenu INPUT IMP.

NS IMP.
50

Setting an input impedarnice of 50 Q. Each level
indication refers to the 50 Q system.

INPIMP
75 S/RAM 1]

Setting an input impedance of 75 Q with the R&S
matching pad RAM. Each level indication refers
to the 750 system (analyzer and RAM).

INPIMP. ]

| 75 Qrraz I}

Setting an input impedance of 75 by means of
the R&S matching pad RAZ. Each level indication
refers to the 75 Q system (analyzer and RAZ).

Submenu TRANSD. FACTOR

Four different correction tables with max. 25
frequency and level sample points can be
defined. These sample points are entered,
chianged or inserted separately for frequency and
level via the numeric keypad. They are displayed
in a table, where they are sorted in ascending
order of the frequencies. The four correction
tabels are stored in the battery-backed memory
of the analyzer, thus ensuring that they remain
stored even after switching off the instrument.

A curve interpalation between the sample points
for the current setting of the analyzer is
performed for each activated correction curve,
Thus the definition of the correction curve can be
restricted to the peak values and inflection
points. The ranges below the first and above the
last defined frequency are not included in the
correction.

QAG NN T ]

One ar more correction curves can be activated at
one time. !f several correction curves are
simultaneously activated, the aggregate level of
ail the activated correction curves is considered
for the correction.

EDAT H

Selection of a submenu for entering or inserting,
changing and clearing sample points in the
current correction table.

Copy of the current correction table into another
table, which is defined by entering one of the
pumbers 1 to 4.

TABLE |

ON OFF
Switching on/off of the current correction table.
A new curve interpolation with reference to the
start and stop frequency is carried out with

activating the correction table as well as with
each change of the analyzer frequency setting.

Start of a hardcopy-output of the screen contents
to the printer via the parailel interface 66.

Abortion of a current output to the printer.



| CTHANGE
TEXT

Input of two text lines with max. 40 characters

each serving as comment for the current
correction value table is activated. Text input is
terminated by pressing again the CHANGE TEXT
softkey or using the MENU UP key 23.

CHANGE
DATA

The sample point | selected via the

PREVIOUS/NEXT softkeys (represented in the

table in reverse characters) may be changed via
the numeric keypad, i.2. the value may be alterad
with reference to the cursor position.

The cursor can be positioned within the scope of
the numeric value by means of the spinwhael.

The frequency and/or level value of the current
sample point is selected via the BACK SPACE key
28.

Upon a change of the frequency value the table

is sorted again in ascending order of the
frequencies.

The edit function is quitied by pressing again the
CHANGE DATA softkey or using the MENL UP
key 23.

If the tabie is empty, this softkey has no function.

INSERT ]
DATA

New fregency and level sample values can be
inserted. The cursar can be positioned within the
scope of the numeric value by means of the spin-
wheel. After having ended the input the table is
arranged according to increasing frequencies
and is displayed.

848.0020.52

The edit function can be quitted by pressing
again the INSERT DATA softkey or using the
MENU UP key 23.

When all the table values are assigned, this
softkey has no function.

CLEAR I

The sample point i {represented in the table in
reverse characters) is cleared, the tabkie is up-
dated. If the table is empty, this softkey has no
function,

CLEAR ]
| AL

This softkey is used for clearing the whole table,

PREVICUS |

Selection of the next lower frequency sampie
point in the table. The sampie point in question is
displayed in reverse characters. If it is the first
sampie point, the subsequent vaiue is the last
sampie point of the tabie ("WRAPARCUND").

Selection of the next higher frequency sample
point in the table, The sample paint in question is
displayed in reverse characters. if it is the last
defined value in the table, the subsequent value
is the first sample point of the table.
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MIXER LEVEL

Submenu DETECTOR

MIXER LVL
COUPLED

Automatic adiustment of the RF attenuation for
the mixer level with reference to the operating
modes selected {(LOW NOISE, LOW DISTORTION
or NORMALY}.

The rated mixer level can be entered via the
numeric keypad, the step keys or the spinwheel.
It is set by means of the RF attenuation, i.e. the
COUPLED MOBE must be selected for the RF
attenuation. In the LOW DISTORTION mode the
mixer level is set in steps of 1 dB - whereas in
steps of 5 dB in the other modes ~ referred to the
reference level. The mixer level is always lower
than the reference level.

The rated mixer level is indicated in the display
fieid {A 10) above the grid.

Note:

The special function MIXER LEVEL MANUAL is dis-
abled (COUPLED mode) in the operating modes
LOW DISTORTION, LOW NOISE and NORMAL,

Submenu COUNTER RESOLUTION

CNT. RES.
10KHZ |§

 S—

CMT RES. ||

0.1 HZ I
Setting of resolution of built-in counter from 10
kHz to 0.1 Hz with corresponding gate time. The
resolution of the coumter result in the marker
field corresponds to the resolution of the
counter.

Selection of DETECTOR mode for special appli-
cations.

COUPLED
Automatic selection of the detector

depending on the active write mode of the
traces.

mode

Clear Write = AUTOPEAK
Max Hold = Pps.PEAK
Average = Sample

AUTOPEAK

Automatic switchover between maximum and
minimum peak detector depending on the input
signal (noise or signal edges).

-

Fixed selection of positive peak-vaiue detector.

NEG,F‘EAK

Fixed selection of negative peak-value detector.

SAMPLE “

Fixed selection of random sample mode without

peak detectors connected ahead (as with
AVERAGE mode).
[QAQ NANIIN Y e e 7 ~4 el 3



DISPLAY LINE 6

The hardkey DISPLAY LINE 6 is used to select a
menu to activate additional level/frequency or
tolerance lines.

The status of the corresponding element is dis-

played by an inverted {=activated) repre-
sentation of the softkey field.

Screen display:

The frequency and level values of the activated
lines can be displayed and printed out in tabu-
lar form using the STATUS function in the HELP
menu.

DISPLAY LINES
LINE 2

1 THRESH.
LINE

1
LINE 1 48

FREQUENCY LINES
LENE1 LINEZ

Submenu TOL. LINES: e

TOLERANCE LINES
EDIT

r1 COopPY m ON OFF

LIMIT CHECK

UPPER

LOWER g

Submenu TOL. LINES EDIT:

CURSOR

EDIT TOLERANCE LINES

CLEAR PREVIQUS

CLRALL

Main menu

DISPLAY
LINE T2

Switching on/off of two lines whose position can
be changed using the spinwheel 32, the STEP
keys 33, 34 or by a numeric input 31. The level
value of these lines is displayed on the screen.
Pressing the softkey again switches off the func-
tion.
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THRESH .
LINE

N—

Switching on and off of a level [ine used to define
a threshold value. This threshoid value can define
a lower limit for the marker function NEXT PEAK
or the multimarker function PEAK SEARCH or
suspend automatic signal tracking for the func-
tion SIGNAL TRACK when the limit value has
fallen below.
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age '
LNE

 s————————

Switching on/off a level line used for difference
mode and normalization (efimination of fre-
quency responses}. Pressing the softkey again
switches off the function.

Selection of a submenu for selection and input of
max. 8 tolerance lines and for activating the
LIMIT CHECK.

NdB ]
DWN

One level line is set to the peak value, the second
level line is set n dB below the peak value of the
signal. When searching for the peak, the level is
excluded at a frequency of 0 Hz. The level can be
changed using the spinwheel, the STEP keys and
by directly entering numbers. The value is
displayed in the command line. The two lines are
switched off again by pressing the softkey again.

Switching or/off of two frequency lines, the
position of which can be changed using the spin-
wheei, the STEP keys or by directly entering
numbers. The lines are switched off by pressing
the softkey again.

Submenu TOL, LINES

Max. 8 tolerance lines with max. 16 sample points
can be defined. After each sweep a LIMIT CHECK
can bhe carried out. The sample points are
frequency and level values, which can be
positioned or changed interactively via spin-
wheel or STEP keys by means of cursor control.
They can also be defined by numeric inputs. The
tolerance lines are no graphic lines but actually
defined frequency and level values. Upon change
of the instrument setting {frequency or refarence

levei} the tolerance lines are automatically
adapted and, if necessary, clipped, ie. they do

not exceed the grid, even f the physical
definition range is beyond the instrument
setting.

Limit Check is indicated beside the grid, the
active tolerance lines being displayed with their
numbers and additionally with an arrow facing
upwards or downwards in case of limit check. A
imit violation is indicated by a change of the
mscription  color,. With the  respective
configuration a Service Reguest may be sent from
the IEC bus {s. Section 2.4).

Note:

The tolerance lines are ail stored in the battery-
backed CMOS RaM of the analyzer and are not
lost in case of switch-off.

TOL, LINES Y
SELECT

Selection of one of the tolerance lines 1 to 8 by
entering the respective number. The current
tolerance line is indicated in the command line.

TOL. LINES|]
EDNT

Selection of a submenu for entering, inserting,
changing or cdearing sampte points for the
current tolerance line.

(TOL. LINES])
cory |
Copy of the current tolerance line to another

tolerance line defined by entering the respective
number (1 ta 8). :




TOL. LINES
ON QFF

Switching on/off of the curremt tolerance line.
With activating the tolerance line as with each
change of the frequency and level setting or
change of the anaiyzer level range an adaptation
of the tolerance lines with reference to the start
and stop frequency is carried out.

LIMIT CHE [
TRACE

| “——————————

Selection of the trace {1 to 4) for limit check of
the current tolerance line.

LIMIT CHK
LOWER

With activating the iimit check the current{ly
acitve) tolerance line is defined to be the bottom
limit line, i.e. vaiues below this line violate the
lirmit,

LIMIT CHK

UPPER

With activating the Limit Check the current
tolerance line is defined to be the top limit line,
i.e. values above this line violate the limit.

LIMIT CHK Y

ON CGFF

Switching on/off of Limit Check with the current
tolerance line for the trace selected at the end of
the sweep. The resuit is then indicated heside the
grid, i.e. the number of the tolerance line with
the arrow facing upwards or downwards
{depending on the limit lines selected) is
displayed with the respective color.
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Submenu TOLERANCE LINES EDIT

This submenu is selected for entering, changing
or clearing the current tolerance line via cursor
control. The curve segments of the tolerance line
which change due to a variation of the current
sample point, are dashed

For first editing a new tolerance line the cursor is
positioned in the center of the display, whereas it
is located on the last sampie point for all further
editing procedures. The curser can only be
maved along the frequency or the level axis,
Exact positioning is possibie by entering
numbers.

Entering a new toleranca line:

A tolerance should be defined from “the left to
the right”, t.e. from low to high frequencies.
After positioning the cursor to the first sampie
point, the fatter is fixed using the SET softkey.
The MOVE softkey is activated simultaneously
(for defining the next sampie pointl). The
positior: of the second sample point is also fixed
with the SET softkey. The tolerance line is
completed in this way — the end of the line is
fixed by pressing the MOVE softkey again.

Changing a sample point:

The cursor can be positioned along the tolerance
line to the various sample paints using the soft-
keys PREVIOUS and NEXT. The sample points can
then be varied by pressing the MOVE softkey.
Freguency changes are limited by the respective
sampie points to the left and to the right,

Insertion of an additional sample point:

The additional sample point is defined by means
of the cursor. The new point is integrated in the
polyline by means of the SET softkey and saved
by actuating the MOVE softkey.
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Deletion of a sample point:

The cursor is positioned to the required sample
point by means of the softkeys PREVICUS or
NEXT. By pressing the CLEAR softkey this sample
point can then be defeted.

CURSCR |
FREQ)

Switchover to the frequency value of the cursor
position. The frequency can be changed via the
spinwheel, the STEP keys or via the numeric key-
pad.

LEVEL

CURSQR J

Switchover to the level value of the cursor
position. The level can be changed via the spin-
wheel, the STEP keys or via the numeric keypad.

EDITTOL.
SET

Marking a new sample point for the current
tolerance line. The MOVE mode is immediately
activated, If the cursor is positioned between two
sample points of the tolerance line, the new
sample point is automatically inserted in the
polyline,

EDITTOL. |}
MOVE

With the MOVE mode activated the current
sample point poisition can he changed by means
of the cursor. With the MOVE mode not activated
and the cursor poisitoned to a sample point, the
MOVE mode can be activated by pressing the
respective softkey. The curser position thus
determines the current sample poirt, which can
change its poistion.as well. if the cursor is not
poisitoned to a sample point, this softkey has no
function. The MOVE mode is deactivated by
pressing the softkey again.

AT NN S "

EDITTOL. {}
CLEAR

If the cursor is positioned on a sample point of
the tolerance line, this point is deleted from the
active poyline.

EDHTTOL.
CLRALL

g

The current tolerance line is deleted, the cursor s
placed in the center of the screen.

EDITTOL. |
PREVIOUS

H

The cursor is positioned to the next lower fre-
quency sample point of the current tolerance
fine.

EDITTOL.

o

NEXT

emer—

The cursor is positioned to the next higher fre-
guency sample point of the current tolerance
line,

Supplementary menu TOLERANCE LINES EDIT

SHIFT
FREQ

The current tolerance iine can be varied within
the frequency axis via spinwheel or STEP keys.

SHIET Y

The current tolerance line can be varied within
the level axis via spinwheel or STEP keys.

AN il |



PLOT?

These functions can be used to cutput hard-
copies on a printer.

The printer and plotter are seiected in the
menu SETUP. The printer or plotter ouput
takes place in the background frem a suffi-
ciently large bhuffer memory so that the ana-
lyzer is ready again for new measurements
after a few seconds.

For colored printer or plotter outputs, e.g. PDN
COLOR, the huffer memory is occupied several
times, thus increasing the time periad which
passes until the instrument is ready again for
new measurements.

Screen display:

PLOT
SCREEN CURVE

Start of hardcopy ouput of screen contents on
printer via parallel interface 66.

¥ the “PON COLOR” or “PAINTIET COLOR”
option has been selected in the SETUP menu, the
current cotor of the screen elements is output on

a color printer. The color can be changed in the

SCREEN menu.

With this setting the background is not printed,
the “white” color is printed black, the “black”
color is not printed. For all further colors the

Note:

The output to the plotter is carried out in the
controller mode via the IEC-bus interface. With
an external controller attached or with the
internal cantroller function F$-K1 activated the
cutput to the plotter is initiated by a
corresponding 1EC-bus command, which trans-
fers the controller function to the analyzer (see
example in Section 2.4.1.9}). When an external
controller is attached, the output to the plotter
cannot be manuaily started in order to prevent
a coilision of active controllers at the |EC bus.

Start of hardcopy output of complete screen con-
tents including grid and inscriptions. on plotter

_via IEC-bus interface.61.

PLOT
CURVE

Start of output of the visible TRACE memory
{memories} on plotter via IEC-bus interface &1.

respective red, green and blue portion is added  11is s particuiarly important for repeated
with printing, when the intensity is higher than = Measurements with unchanged instrument
50%. sattings.
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ENTER ||
TEXT |

instead of the softkey menu, two lines of text
with 84 characters each can be entered using the
external keyboard. The text entry is terminated
by pressing the MENU UP key 23

Abort current output an printer or plotter.

This has no effect on the buffer memories (of
variable size) in the printers.

Return to the last menu selected.



HELP 8

The hardkey HELP & is used to call functions
which inform the operator of further instru-
ment functions available, identify the current
instrument status and enable access to cali-
bration routines.

Screen display:

Nate:

Additional calibration functions are available
for the operating modes 'Receiver’ and 'Scalar
Network Analyzer’,

They are described in the manual section for
the respective mode.

EXPLAIN STATUS

CALIBRATION
SHORT 1 TOTAL

BACK

Submenu STATUS:

ERROR
REPORT

QUIT

Main menu

EXPLAIN l

Gerieral information on instrument function and
special facilities offered by the softkey menu
selected before. The respective functions are
ilfustrated.

]

Selection of a submenu which permits to list the
current instrument data, error messages and
czlibration correction values. These tables car be
output via a connected printer.

CALIBR. )
SHORT ||

Triggering of a short calibration. A tevel calibra-
tion is carried out at a frequency of 100 MHz and
an offset correction of the resolution filter per-
formed.
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caLiga. |
TOTAL

Triggering of the total calibration. In this case the
3-dB and 6-dB bandwidths are also catibrated for
all resolution bandwidths as well as the
amplitude deviations and any frequency offset.
The amplifiers connected in series and the loga-
rithmic and linear display ranges are aiso cali-
brated. Besides the offset display of the FM
demodulatoris also calibrated.

Note:

Actuating the PRESET key during total calibration
causes all data stored in the CMOS RAM to be
cleared. The instrument switches to the defauit

setting with the initialization dispiay. This "¢old

start” corresponds to the instrument setting after
replacement of the battery.

[ BACK l

Return to the last menu selected.
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Submenu STATUS

INSTR. ]
STATE

Qutput of current instrument status in tabular
form on the screen. If active, the following ele-
ments are listed:

& Markers (ref., delta and multimarker)

¢ Display lines (level lines, frequency lines, etc.)
with frequency and/or leve! values as well as the
current TRIGGER setting (free run, video, etc.).
Refer also to the example on the next page.

].

Output of messages (e.g. overload) in tabular
form on the screen by displaying "MSG”
(message) in the status line A2. The messages
that have occurred after the last ERROR QUIT (or
PRESET} are listed for RF unit and display unit
separately. Messages that have been added after
the last selection of the function ERRCOR REPORT
are distinguished in terms of color.

Refer also to the example on the next page.

ERROR
REPORT

i

Note:

Sweep is stopped during status output. Thus
error messages of synthesizers or overiocad are
not indicated.

A A A e P

Cancels and clears messages on the ERROR
REPORT display.

CAL. COR.

DATA |

Qutput of all correction values determined by the
internal calibration routine. The display is made
in tabular form on the screen on a total of five
pages. The STEP keys can be used to switch
between the individual table pages.



Example: INSTRUMENT STATE with marker, multimarker and display lines.

INSTRUMENT STATE

Ref. Markar

Delta Marker

Mulkti Marker 1
Muiti Marker 2
Mukti Marker 3
Mt Marker 4
Multi Marker 5
Mutti Marker s

100.60311111 MKz -28.20d8m
100.30444444 MMz -105.27 dBm

Display
Dispiay
Threshold
Reference
N dB down
Frequency
Frequency

Line 1 -43.76 dBm
Line 2

Line

Line

Line

Line 1

Line 2

Ref. Lvi.
Frequency
T.G. Lyl
T.G.Freq.

Offset 0 dB
Offsat 0 Hz
Offset O dB
Cffset 1. 000000 MHz

Trigger

Free

Example: ERROR REPORT with overicad message

ERROR REPORT

RF UNIT:

DISPLAY UNIT:

LEVEL 2.1F

A34

R4AR NN B
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i a significant deviation from the internasl
correction values occurs during the calibration
procedure, the respective parameter is marked in
the tabie by the remark "check”. A correction of
this deviation is carried out {exception: tracking
level, AF unit and bandwidths may show
deviations, which cannot be carrected).

Additional tests are performed during total
calibration {e.g. calibration level present?} in
order 1o ensure an error-free run of the cali-
bration routine. Calibration is aborted in case of
a machine error. This is indicated in the table by
the massage “Caitbration:aborted”.

Example: CALIBRATION DATA

Start of hardcopy output of screen contents on
printer via parailel interface 66.

PRINY
ABGRT

Aborts a currently running printer output.

Return to the last menu selected.

CALIBRATION DATA
Use t & keys to Page UoiDown Page tof6
Calibration ! passed Bandwidth Bandwidth
Calibration Date : 06-04-90 6Hz - passed I kHz : passed
10 Hz : passed ikHz : passed
. e 30 Hz . passed 10kHz @ passed
Preampiifier : passed 100 Hz : passed 20kHz : passed
Step Gain10.0dB : passed 180 Hz : passed 30kHz : passed
Step Gain 1.0 d8 : passed 300 Hz . passed
Step Gain 0.14d8 : passed 500 Mz : passed
LIN : passed 800 Hz : passed
LOG . passed Y kHz : passed
Bandwidth
AF Unig : passed -
Tracking Level : passed 128 E:i ' pgzigg
Attanuator . passed ?;GO KHz - gassed
T MKz : passed
3IMHz : passed




SWEEP 9

The hardkey SWEEP 9 can be used to define
the parameters for frequency sweep {time,
start, single sweep etc.).

Screen display:

SINGLE SWEEP
D.OFF

BIT-SCALING
ON  OFF

RESOL.

The current sweep is interrupted when this soft-
key is pressed and subsequently restarted auto-
matically. The continuous sweep, i.e. an auto-
matic restart once a sweep has been completed,
is the normal sweep form.

TSINGLE
SWEEP l
L DON

Switches to operating mode SINGLE SWEEP.

TSINGLE ¥
SWEEP ]
DOFE

DISPLAY OFF can be used to switch off the screen
for one sweep. The measurement is then only
started when the START softkey is pressed. The
screen is switched off immediately before the
sweep is started. It is switched on again
automatically at the end of the sweep. The
measured curve is visibie immediately.
Advantage: interference from built-in monitor is
avaided!

oA MAATYY TN e ]

SiINGLE
SWEEP ]
_SsTART. )

Triggers the start of the sweep in SINGLE SWEEP
mode.

" sweee
TIME |

The sweep time can be changed using the
spinwheel, the STEP keys and by directly entering
a number, Pressing the SWEEP TIME key removes
the sweep time from the coupled functions and
retains the set value in fixed mode.

The sweep time can be entered between 20 ms
and 1980 s if the span is >0 Hz. With zero span,
the sweep time can be additionaily reduced to

10 ms

8ms

4ms

2ms

1ms

800 us

400 ps

200 ps.

With sweep times <8 ms, no longer 901 but
accordingly less test points are displayed, and the
trace is graphicatly interpoiated.

AT i |



BIT
SCALING l | =
_ {only span= 0}

Allows the display of time-related dispiay values
{e.g. deltamarker time) in the bit scaling.

3T )
SCALING l i an= 0

The resalution of the bit scaling can be modified
by entering the time period of a bit. Vaiues
ranging from 1 ns to the maximum sweep time
are permissible.

The rotary spinwheel, STEP keys or direct entry of
nurnbers ¢can be used for input.



TRIGGER 10

Selection of menu to adjust triggering of the If the trigger setting is not FREE RUN, "TRIG" is
sweep. displayed in the status line A2,

Screen display:

| exTERNAL | SLORE

POSITIVE EGATIVE

)
The sweeps are triggered in continuous or free- Triggered by external signal.
running mode.

Trigger siope selection. The current sign is dis-
played by inverting the softkey field. This func-
tion is only relevant to the operating modes
Triggered synchronous to frequency of ACsupply  TRIGGER EXTERNAL and TRIGGER VIDEQ.

voltage.

=)
Triggered by videa signal. The trigger threshoid
is displayed as a dashed level line in the diagram

and can be varied using the spinwhesi. The
trigger line disappears when the menu is left.
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TRACE 11

Selection of menu for selection of the current
TRACE memory. The traces ! to 4 can be
selected by entering the respective number. Ail
softkey functions mentioned apply for the
current TRACE indicated in the command line
{A3}. The operating modes CLEAR WRITE, MAX
"HOLD and AVERAGE are provided for active
writing to the trace memory.

Each trace record consists of the measured
vaiues and the associated instrument setting.
The function SAVE 1 to 4 allows for storing the
TRACES 1 to 4 together with the instrument
setting. The TRACE data are not cleared in case
of switching off the instrument.

Screen display:

Note:

The diagram inscription (frequency and leval
axis} always corresponds to the current hard-

- ware setting of the analyzer. |n VIEW mode the

rmarker indicates the measured values of the
curve. They may differ from the current
instrument setting.

TRACE 1 can be written to or displayed
separately from the other trace memories. It is
then dispiayed on the screen by a separation in
terms of color. Only in VIEW mode traces 3 and
4 are displayed graphically. Writing s,
however, possible in all modes but not dis-
piayed.

| AVERAGE
1 sampLes

{ AVERAGE

Submenu Diff.: e

TRACE 1 MHNUS

TRACE 2 TRALE 3 TRACE 4

REF. LINE t

Main menu

CLEAR
WRITE

The current TRACE is cleared and the sweep re-
started. With each sweep the TRACE is rewritten
to. Switching TRACE 2 into the CLEAR/WRITE
mode causes TRACES 3 and 4 to enter the BLANK
mode, if they were displayed earlier in VIEW
mode.

NnAO AAAN e -~

With each sweep the max. vaiue resulting from
the addition of the new measured value and the
stored trace data is transferred to the current
trace. The trace memory is cleared and the pro-
cedure is restarted by pressing the softkey again.



The average vaiue is calculated from several
sweeps and stored in the current trace. The first
sweep after activating this function or after
changing the instrument setting is performed
with CLEAR/WRITE, then the average vaiue is
determined according to the formula

V() = Bzt

1
tY¥Yn-1) + ~ x Y(new)
n

where n is the number of average samples.

If AVERAGE SAMPLES = 0.n = 10.
The number of average sampies for the

AYERAGE
| SAMPLES

i

AVERAGE mode can be determined by entering
numbers up to max. 32767. If the number of
average samples = 0 (preferred setting)} con-
tinuous averaging is performed by applying the
above-mentioned formuia with n = 10, In
SINGLE SWEEP mode the new sweep is thus
averaged with the trace contents.

if the number of average samples n = 1 to 32767,
n sweeps are perfarmed and averaged. A single
sweep thus consists of the number of sweeps
entered which are then averaged.

Selection of submenu for forming the difference
of trace 1 and the other traces or the reference
line,

VIEW ]

VIEW is used to display the current trace memory
and for writing to the trace. Switching trace 3 or
4 to VIEW mode causes trace 2 to be switched to
VIEW mode also, if it has been written to earlier.

848.0020.52

Only in VIEW mode these traces can be displayed
together.

J

e ———

BLANK is used to clear the current trace memory
on the screen. The stored trace contents is
retained and can be displayed again using VIEW.

J

Copy of the current trace memory into another
ane, which is defined by entering one of the
numbers 1 to 4. This trace memory is then
automatically switched to the VIEW mode.

Submenu DIFF

LEV.
LINE

With the sweegp stopped, the difference between
trace 1 and traces 2 to 4 or the reference line is
formed and stored in memory 1 again. During
the sweap, the stored curve or the reference line
is subtracted from the current measured value. If
the difference mode is activated, all other mea-
surements (max. hoid, average) refer to this
difference.

if the reference line is switched on during
formation of the difference between trace 1 and
traces 2 to 4, this procedure is referred to as
normatization with the reference line being the
0-dB reference. The diagram labeiling is switched
to “relative”. This 0-dB reference can be changed
by shifting the reference line.

Switching off of difference mode.
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MULTI MARKER 12

This function permits the use of a maximum
of eight markers, marker 1 being always
used as reference marker and marker 2 as
defta marker so that the remaining six
multimarkers can be set independently.

Screen display:

The frequency and level values of the active
markers can be displayed and printed out in
tabular form using the function STATUS in the
HELP menu.

Note:
The multimarkers are not active
'Receiver' and with ZERQ SPAN.

it mode

ACTIVE MARKER TO MULTIMARKER

CLEAR PREVIOUS

T CLRALL

PEAK REF
SEARCH MARKER

DELTA
MARKER

L MULTIM.
| SET

Sets the next multimarker {in increasing sequen-
ce) to the current rmarker position.

MULTE M.
CLEAR

Clears the set multimarker if the active marker is
at this position.

aMuULTI M. |}

CLRALL

Ciears all set multimarkers.

MULTIM. {]
PREVIOUS

Sets the active marker to the position of the next
multimarker with smaller frequency, if available.

MULTI M.

NEXT

Sets the active marker to the position of the next
multimarker with greater frequency, if available.

GAO NANTA T b T =

PEAK [}
SEARCH

o —_

Sets all six multimarkers to the six greatest signals
in the spectrum. The frequency 0 Hz, if visibie, is
excluded from the search for the peaks. The
threshold line can be activated in order to deter-
mine a threshold value representing the lower
limit for the peak search. Depending on the
threshold value and signal spectrum, it is also
possible to set less than six muitimarkers.

REF. ’
MARKER
Activates the reference marker. The marker fre-
guency can be changed using the STEP keys, the
spinwheel or by entering numbers, For switching
off, the softkey must be pressed again.

DELTA |
MARKER ||

Activates the delta marker. If the delta marker
has not been switched on before, the marker is
automatically set to the greatest signal. The
marker frequency can be changed using the STEP
keys, the spinwheel or by entering numbers. The
level and frequency difference between the delta
marker and the reference marker is output in the
marker field (A20) on the display. For switching
off, the softkey must be pressed again.




MARKER 13

This function enables use of level/frequency
markers.

Pressing MARKER 13 automatically triggers the
search for and identification of the maximum
value on the trace if the marker has not
already been activated.

Screen display:

The frequency 0 Hz is excluded from the search
for the peaks.

MARKERTQ

REF.LVL. CENTER CF.STER

REE, ] DELTA
MARKER MARKER

Left-hand supplementary menu:

REFERENCE MARKER
TRACK 200M

SIGNAL
COUNT

ACTIVE MARKER TO

NXT PEAK MHN NXT MIN

Right-hand supplementary menu:

DELTA MARKER
SPan STERSIZE

SHAPE FACTOR
60 d8/3 dB 60 dB/6 dB

i MARKER
TO RPEA

The marker is positioned to the peak signai of the
spectrum (PEAK SEARCH).

MARKER ]
y

TO REF.LE

The current marker level becomes the new

reference level.

848.0020.52

| MARKER (]
TO CENTER

The current marker frequency becomes the new
center frequency.

MARKER 1}
TOCF.STEP

The marker frequency hecomes the new step size
of the center frequency. {important with harmo-
nics measurements!)

It is overwritten when the span is modified,
unless automatic coupling is switched off,
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MARKER ]
TO START

The marker frequency becomes the new start
frequency.

MARKER 1]
TQSTOR

The marker frequency becomes the new stop
frequency.

REF.
MARKER

0-.

Activates the (reference} marker. The marker
frequency can be changed using the STEP keys,
the spinwheel or by entering numbers. For
switching off, the softkey must be pressed again.

MARKER

DELTA I

Activates the delta marker. PEAK SEARCH is

carried out automaticaily if the delta marker has
not been switched on hefore. The level and fre-
quency difference between the delta marker and
the reference marker is indicated in the marker
field {A20) of the display. For switching off, the
softkey must be pressed again.

Left-hand supplementary menu MARKER

SIGNAL

count ||

The sweep is performed until the marker position
is reached. Then the frequency is mea-sured
using the built-in frequency counter and output
in the marker field (820} of the display. The
sweep is  automaticaily  continued  after
completion of the measurement. The process is
automatically repeated until the function is
switched off by pressing the softkey again, or the
marker position is changed.

RS AP -~

With reference marker and deita marker
switched on, the frequency is measured at both
pasitions and the difference is then indicated in
the marker field (A20).

Note:

The largest signal within the resolution band-
width is always counted. if the resolution
bandwidth contains several signals, the fre-
quency range can be limited to ensure that the
desired signal has the largest amplitude. The
minimum countabie amplitude must be at least
10 dB higher than the noise.

REF.MARK.
TRACK

This function enables automatic tracking of the
analyzer center frequency with drifting signals. It
corresponds to the function AUTO TRACK. PEAK
SEARCH and MARKER TO CENTER FREQ are car-
ried out following each sweep. This procedure is
oniy possibie as long as the drifting signal re-
mains within the display range of a window on
the screen or, with active threshold line, the sig-
nal level exceeds the threshold value. Otherwise,
tracking is interrupted but remains active.

REF MARK.{}
ZOCM

Activates the ZOOM function about the marker.
The input of the span is activated. if the span is
entered, the sweep is stopped at the marker posi-
tion and the frequency measured using the built-
in iF counter. Then the measured frequency
becomes the new center frequency and the span
is set as required.

This function is helpful in particular if a signal is
to be immediately analyzed with a high resolu-
tion from a large span. The function corresponds
to the AUTO ZOOM function.

)
The phase noise is measured at the marker
position, the bandwidth and all necessary correc-
tion factors being taken into account. The phase

noise is ouiput in the marker field (A20) of the
dispiay in dBm/Hz.




MARKER
PEAK

The marker is set to the greatest signal in the
spectrum. The signal at the frequency 0 Hz, if
visible, is automatically excluded if the threshoid
line is not active or its level is smaller than the
greatest signal in the spectrum.

MARKER
NXT.PEAK

Each time the key is pressed, the marker is set to
the next (smaller) maximum. The signal at the
frequency 0 Hz, if visible, is automatically
excluded. By activating the threshold line, it can
be used to determine a threshold value repre-
senting the lower limit in the search for the
peaks.

MARKER
MiN

The marker is set to the smaliest signal value in
the spectrum.

MARKER
NXT MN

Each time the key is pressed, the marker is set to
the next {(greater) minimum. By activating the
threshold line, it can be used to determine a
threshold value representing the upper limit in
the search for minima.

4R NP0 RD

Right-hand supplementary menu MARKER

When this menu is selected, the delta marker is
automatically activated if it was not already
switched an before.

SPAN

DELTAM. l

The frequency difference between the two mar-
kers hecomes the new span. The marker fre-
quencies become the new start and stop fre-
quency. The function is disabled with Zero Span.

DELTAM. |]
STEPSIZE

The frequency difference bhetween the two
markers becomes the new step size by which the
delta marker can be varied using the STEP keys.
The function is disabled with Zero Span.

NOISE i}
Levei line' 1 and frequency line 1 or time line 1,

respectively, are set to the level/frequency value
of the reference marker.

The difference between the point of intersection
of level and frequency line and the marker is
determined and output in dB¢/Hz in the marker
field (A20} of the display, the current noise
bandwidth and the correction factors being
taken into account. Adjustment is also possibie
by REFLVL.

Using this function, level line 1 and frequency
line 1 or time line 1, respectively, are set to the
level/ffrequency value of the reference marker.
The difference between the point of intersection
of tevel and frequency line and marker is output
in the marker field (A20).

The position of the level and frequency line can
also be changed in the DISPLAY LINE menu, thus
enabling level and frequency measurements with
reference to a point outside the measuring curve.
The two lines are switched off by pressing this
saftkey again.
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NdB 1
COWN

In addition to the referance marker, two further
markers are activated whose level s N dB smaller.
The level vaiue can be changed using the STEP
keys, the spinwheel or by entering numbers. The
frequency difference between these markers is
output in the marker field. When this function is
activated, all other muitimarkers are switched
off. If the N dB value cannot be formed (e.qg. if
the signal approaches the noise level), “invalid
BW* is displayed in the marker field (A20).

The function is disabled with Zero Span.

SHAPEFACH)
50dB/3dB

i1 addition to the reference marker, four further
markers are activated the level value of which is 3
dB/60 dB smaiier. One marker of each pair is
smaller in frequency than the reference marker
and ane marker is greater in frequency.
The shape factor of the anailyzed signal is output
in the marker field (A20) of the display.
When this function is activated, all other multi-
markers are switched off. If the 60-dE value
cannot be formed (e.q. if the signal approaches
the noise level), the display "invalid shape fac-
tor” is output in the marker field (AZ0).
The function is disabled with Zero Span.

sHaperac)
60dB/6dE

Corresponds to the function SHAPE FACTOR

B0 dB/3 dB, except that the level of the first pair
of markers is 6 dB smaller than that of the refe-
rence marker.

The function is disabled with Zero Span.
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AUTO 14

The user can be relieved of routine procedures
by means of various automatic procedures:

¢ adjustment of RF attenuation dependent
on reference level and input mixer level for
full-scale defiection; :

& adjustment of any signal level to the re-
ference line of the display (AUTO RANGE);

& switching on of DC iselation at socket RF
INPUT 37;

@ tracking of center frequency in line with a
signal of variable frequency (TRACK) ard
modification of the span to a preset value
(ZOQOM).

An automatic function, if switched on, is in-
dicated by the corresponding LED on the front
panel of the display unit,

Screen display:

Caution!

* In the case of AUTO RANGE, especially in
mode LOW NOISE, ensure that no problems
occur due to non-linearities (e.g. intermo-
dutation products) as an erroneous mea-
surement may otherwise be made.

8 RF attenuators of at least 10 dB are always
switched on to protect the input attenuator
and to avoid additional frequency
responise. In the case of measurements at
highest sensitivity (but additional frequen-
Cy response as soon as the source impe-
dance deviates from 50 QJ, the RF attenua-
tion can be reduced helow a value of 10 dB
by means of ant entry using RF ATTENUA-
TION MANUAL,

MODE

RE-ATTENUATION

MANUAL pry COUPLED E'{ LO.NOISE LOBIST

RE-ATT. |]

MANUAL

| mm————

The RF attenuation car be entered via the nu-
meric keypad, the STEP keys or the spinwheel.
The attenuation value remains fixed and is not
changed if the reference tevel is shifted.

Note;

If the RF attenuation is below 10 dB when switch-
ing off the instrument, the "RF-ATT. COUPLED"
mode is automatically enterad upon switching on
again in order to prevent damage to the input
attenuator caused by an exceeded [evel.

848.0020.52

RE-ATT.
COUPLED

The RF attenuation is automatically changed by
changing the reference level. The attenuation
depends on the reference value and the
operating mode selected (LOW NOQISE, LOW
DISTORTION, NORMAL).
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MODE
| LO NOISE

Mixer refergnce level -20 dBm (for full de-
flection). The operating mode is displayed by
inverting the softkey field. Sets step size of RF
attenuation to 5 dB.

Mixer reference level -40 dBm (for full de-
flection). The operating mode is displayed by
inverting the softkey field. Sets step size of RF
attenuationto 1 d8.

AUTO
RANGE

Switching on and off the AUTORANGE function
for automatic adjustment of attenuation by
determining the maximum amplitude and
correction of the reference level (attenuation)
following each complete sweep. :

The RF ATTENUATION function is switched to
COUPLED. The active AUTORANGE function is
displayed by inverting the softkey field and by
the LED in the AUTO field. The AUTORANGE
function is switched off by pressing the softkey
.again. .

The AUTORANGE function s automatically
switched off if no stable condition is obtained
after three sweeps (e.g. due to overioading or
heavily varying signals).

QAL NNIN K ' o]

AUTO |
AC/DC

A switch is automatically made to AC coupling if
the start frequency is larger than the limit
frequency of the AC coupling (1 MiHz).

auto
TRACK

This function enables automatic tracking of the
analyzer center frequency with drifting signals. it
corresponds to the function REF MARKER TRACK.
PEAK SEARCH and MARKER TQ CENTER FREQ.
are carried out following each sweep This is only
possibie as iong as the drifting signal remains in
the display range of a window on the screen or,
with active threshold line, the signal level
exceeds the threshold value. Otherwise, tracking
is interrupted but remains active.

The input of the span is activated. When the span
is entered, the sweep is stopped at the marker
position and the frequency measured using the
buiit-in IF counter. Then the measured frequency,
the new center frequency and the selected span
are set. This function corresponds to the MARKER
ZOOM function.



COUPLED FUNCTIONS 15

Selection of menu for automatic coupling and
manual setting of span, resolution bandwidth,
video bandwidth and sweep time.

Screen display:

RESOLUTION 8wW VIDEO 8W SWEEP TIME COUPLING
MAMNUAL pwe COUPLED MANUAL COUPLED MANUAL COUPLED DEFAULT MANUAL

Submenu COUPLING MANUAL: -

RES.BW/AID.BW OPT.TO
SINE NOISE MANUAL SWP.TIME

Main menu

RES.8W |
MANUAL

Fixed setting of resolution bandwidth with  Fixed setting of video bandwidth with facility for
facility for changing this function value by data  changing this function value by data entry.
entry.

RES.BW VIDEQ BW
COUPLED COUPLED

Activation of automatic coupling of resolution  Activation of automatic of video bandwidth to
bandwidth 1o span. resolution bandwidth and span.

AL SN -~



SWEEPT |
MANUAL

Fixed setting of sweep time with facility for
changing this function vaiue by data entry.

SWEEPT
COUPLED

Activation of automatic coupling of sweep time
to video bandwidth, resolution bandwidth and
spar.

COUPLING
DEFAULT
Automatic coupling of resclution bandwidth, vi-
deo bandwidth and sweep time to the span with

the default values (cf. Fig. 2-4: Schematic display
of coupling mode "COUPLING FUNCTIONS ).

COUPLING]
MANUAL

i

Selection of a submenu.

Coupling of resolution bandwidth, video band-
width and sweep time to the span with sslectable
factors.

S

in the case of pulsed signals, it is usually desired
that the signal provided by the resolution filter is
displayed as unmodified as possible. it is there-
fore necessary to make the video bandwidth sig-
nificantly larger than the resolution bandwidth.
This can be achieved using this function. The dis-
plaved value of the resolution bandwidth corre-
sponds to the pulse bandwidth of the filter
{approx. 6-dB value). The video bandwidth is set
10 a factor of 10 larger than the resolution band-
width.

REWNEW ]
| sine

The video bandwidth is approximately the same
as the resolution bandwidth, This is aiso the de-
fault value since this resuits in no considerably
tonger sweep time and no negative influences
on discrete (sinewave) signals.

RBW/NBW
NOISE

In the case of noise measurements, a video band-
width much smaller than the resotution band-
width is usually used to enable averaging of the
displayed (video} signal. The RBW/VID:NOISE
function is availabie for this purpose where a
video bandwidth smaller by a factor of 10 is
automatically used.



RBW/VBW
MANUAL

This function can be used to change the ratio
RBW/VBW using the spinwheet 32, the STEP keys
33, 34 or by a numaericinput 37.

| spans |
RES.BW

This function defines the number of selection

filter bandwidths per span. The value can basi-
caily be sat very high, but this has the disad-
vanitage that the sweep time is correspondingly
tong (increases with the square of the filter band-
width}. in SPAN LOG mode the minimum value is
Himited to 5.

Using this function and a preset sweep time, es-
pecially when the limit values of 20 ms or 2000 s
are reached, the optimum settings of the reso-
fution and video bandwidths corresponding to
the span can be automatically determined by
pressing the softkey.

The change of the resolution bandwidth applies
ardy for this setting. When this setting is changed
again, the normal toupled function algorithm is
applied.

Span

T =

Ras. BW

I
1
1
1
1
1
i
3

4

“OPTIMIZE to

Video
BW

SWEEP TIME"

Sweep
Time

Factor: Span/Res.BW
Default: 100

Factor: Res.BW/ideoBW
Defauit: 1

Sweep Time

Fig. 2-4.1 Overview of coupling functions
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FREQUENCY 25

This menu enables universai entry of the start
frequency, stop frequency, center frequency
and span. In addition to the usual combina-
tions

center frequency with span and
start frequency with stop frequency,

all other combinations are possible using the
function FIXED, e.g.

Screen display:

start frequency with span or

stop frequency with span or

fixed start frequency with variable center
frequency.

The function CENTER FREQUENCY is immedia-
tely active after pressing the hardkey FREQUEN-
CY. The softkey field CENTER FREQUENCY is
colored accordingly and the command line
activated for a frequency entry or variation.

START SPAN
MANUAL pat  FIXED '

MANUAL m FIXED

1 VANUAL pmy  FIXED

CENTER

Supplementary menu :

FREQ -

QFFSET 1 SPAN 1 5 SPAN

CENTER FREQUENCY STEP SIZE
MANUAL 3 | CENTER

Main rmenuy

The start frequency <an be changed by an entry
or variation. if this key is pressed, the relationship
to the stop frequency is displayed in the softkey
field STQP FIXED.

- starT )
fxep |

The start frequency is fixed by pressing this key.



SPAN
MANUAL

The span can be changed by an entry or
variation. The relationship to the center frequen-
¢y in the softkey field CENTER FIXED is displayed
by pressing this key.

SPAN
FIXED

The span is fixed by pressing this key.

CENTER
mANUAL ]

The center frequency can be changed by an entry
or variation. The relationship to the span is
displayed in the softkey field SPAN FIXED by
pressing this key.

CENTER |
| FIXED

The center frequency is fixed by pressing this key.

The stop frequency carn be changed by an entry
or variation. The relationship to the start fre-
quency is displayed in the softkey field START
FIXED by pressing this key.

| stop i
FIXED

The stop frequency is fixed by pressing this key.

P e e W S

Supplementary menu FREQUENCY

FREQ.-
QOFFSET

e ———

Entry of a frequency offset in the command line.

The deviation of the frequency displayed on the
screen from the actuai frequency is indicated by
the field FRQOFS in the status line (A2) on the
dispiay.

The center frequency is changed by 10 percent of
the span to higher or lower frequencies by
prassing the STEP keys.

The center frequency is changed to a frequency
50 percent higher ar lower by pressing the STEP
keays.

The certer freguency is entered as a numerical
value or varied step by step.

Application: measurement of signals within
specific frequency limits.

crss*
CENTER

| ST ——-

The step size corresponds to the center
frequency. This function is important when
measuring harmonics. This key is pressed after
tuning to the fundamental wave, and tuning to
the harmonics takes place using the STEP key.

*Abbreviation for CENTER FREQUENCY STEP
SIZE.



SPAN 27

Used to set the span. The dispiay field is in-
verted. The current value of the span appears
inthe command line.

Screen display:

SPAN

ZERO rmy MANUAL LIN LOG

Switchover to zero span, ie. no frequency
variation is available anymore. If the input level is
varied (amplitude modulation), a times
amplitude display of the input signal is obtained
(similar to an oscilloscope display).

SPARN

MANUAL

Entry of any span by means of a variation using
the STEP keys 33, 34, the spinwheel 32 or by
antering a number.

Sets the largest possible span.

A variation is possible .using the STEP keys
and/or the spinwheel or by entering a2 number.

SPAN
LIN LOG

ovmwmmamaa—,

Switchover between linear and logarithmic
frequency axis. The linear frequency axis is dis-
played with a refative scaling {10 divisions with
span/10). The logarithmic frequency axis is dis-
played by dividing the sweep into linear sub-
sweeps with absolute scaling (10 or 5 divisions
per decade). The decades are additionally
labelled at the bottom of the grid. The linear sub-
sweeps are formed and calculated also with
changes in frequency setting prior to the first
sweep. All values displayed are backed up by
measuring data. This is achieved by variable over-
sampling. For each subsweep the respective
resolution bandwidth, the video handwidth and
the sweeptime are automatically set, provided
that the "COUPLED” modes are selected.

Note:

The calculation of subsweeps and the logarithmic
division takes a few seconds. |t is therafore
recommended to enter the reguired instrument
settings (especiaily frequency parameters) in
SPAN LIN mode bef