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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
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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.

848.0020.52

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 before activating the SPAN LOG
mode.

For entering the SPAN LOG mode, the stop-to-
start-frequency ratio must exceed 1.4,

fStop_

> 1.4
q Start

Irt this mode, the AUTORANGE and AUTOTRACK
functions are not active. The frequency para-
meters can anly be entered via the numeric key-
pad. The spinwhee! and the STEP keys do not
work {(see above note).



HOLD 35

HOLD 35 can be used to call two different
functional modes:

® switch-off of data variation
¢ switch-off of front panel keys and controis

Screen display:

UNLOCK

=) - =
Elimination of disable of all front panel controls
by pressing both functions UNLOCK.

The LED ENABLED goes out in the function field
DATA VARIATION by pressing the softkey LOCK
DATA, and data variation using the spinwheel 32
or the STEP keys 33, 34 is no longer possible.

S e e

UNLCCK

All front panel controls, i.e. also the functions
PRESET 43 and POWER ON 46 are disabled {this is
important when operating in camped condi-
tions in a vehicie).

Return to the last set menu.



UNITS 40

A menu of units is output on the screen. The
corresponding softkey field is inverted and the
current unit outpur in fieid (A11} on the
screen.

Screen display:

Right-hand supplementary menu:

Left-hand supplemetary menu:

PROBE CODE
SELECT

Submenu PROBE CODE SELECT: e

TRANSDUCER UNIT K-FACTOR
dBuV/m dépadm 20 dB

Left-hand supplementary menu |

PROBE CODE ] '

SELECT

Seiection of required unit. Calling a submenu for selecting a unit and K-
factor of the transducer connected.

If the unit "dB” is selected, all displays (markers,

display lines, etc.) are relative to the current

reference level. The reference level is displayed in

the unit sefected before,
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PROBE CODE
ON OFF

Switching on and off the coding of transducers
connected to socket 39.

Connecting a transducer {also with appropriately
coded K-factor) or entering the transducer
unit/K-factar in the submenu “PROBE CODE
SELECT" automaticaily activates the "PROBE
CODE ON” display. The coded unit is displayed in
the unit field (A11}.

The unit can be changed using the softkeys in the
main menu and right-hand supplementary menu.
This may lead to the conversion of all the
concerned level values into the selected unit, the
K- factor being retained.

if “PROBE CODE ON" without connected
transducer is selected, a constant conversion
factor is taken into consideration if a unit other
than "dBm” is selected in the main menu or
right-hand supplementary menu. The constant
factoris 107 dB related to the basic unit "dBm”.

When the transducer is removed or coding is
switched off using “PROBE CQODE OFF",
automatically the unit “dBm” is selected.

A A e -~

BE CODE SELECT |

Submenu PRO

TR.UNIT ’

Selecting the unit of the transducer connected.

The unit selected here (dBpV/m, dBpA/m, dBpaA)
specifies which electrical magnitude {electric
fieldstrength, magnetic fieidstrength, current) is
taken up by the transducer. The alternatives
offered in this case correspond to the codings
possible at the socket 39.

When connecting a transducer to the socket 39
the appropriate unitis automatically selected.

An aiready selected unit can be deactivated by
pressing again the respective softkey.

)
Selecting the frequency-independent ¢onversion
factor of a transducer connected.

The alternatives offered in this case correspond
to the codings possible at the socket 39.
Simuitaneous activation of several level stages is
allowed.

When connecting a transducer to the socket 39,
the appropriate conversion factor is auto-
matically chosen.

An already activated level stage can be switched
off by pressing again the corresponding softkey.




LEVEL RANGE 47

Selectionn of menu for the displayed level
range.

Screen display:

LOG RANGE

50dB . 20 d8

GRID
ABS REL

EOGRANGE
tds8

oy

OGRANGE]|
11048 |}

et

i

Selection of level range to be displayed. {The
measurement of the specified range always takes
place with the full resolution of the internal 12-
bit A/D converter.)

The measurement is made linearly, the scale in dB
or % (toggle function).

Grio |}
_ABSREL

The inscription shows absoiute values or values
relative to the reference level (toggle function).
If the inscription is in % in the case of a linear
measurement, this key has no function.




REF LEVEL 42

Selection of menu for the reference levei.

Screen display:

reFivi Bl RreFLve B GRiD

orrseT F] assrer

REF LVL l

The field REFERENCE LEVEL is inverted. The
command line contains e.g. REFERENCE LEVEL: -
40 dBm, The reference level can be changed
using the keyboard, STEP keys and spinwheei.

Caution:
if the AUTO RANGE function is active, the

reference level is matched to the maximum signai’
following each sweep.

REFLVL
OFFSET

g

Entry of a mathematical offset of the reference
lavel. The deviation of the displayed value from
the physically set value is indicated by the
readout of LVLOFS in the status line (A2} on the
dispiay.

GRID ]
ABS REL

The inscription shows absolute values or values
relative to the reference level (toggle function).
If the inscription is in % in the case of a linear
measurement, this key has no function.
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SAVE 29

Up to 9 instrument settings can be stored using
SAVE and a subsequent digit. The stored setting
can be additionally protected against over-
writing by using SAVE *.” "digit”. The write pro-
tection can be eliminated for the setting using
RECALL “." {also with PRESET).

Using SAVE 1 to 4, the current TRACE memory 1
to 4 is stored together with the instrument
satting. Thus, the four trace memaories remain
stored even after switching off the instrument.

RECALL 30

The stored settings are made on the instrument
using RECALL and a subsequent digit. The write
protection for the stored setting is eliminated
using RECALL ".".

Using RECALL 1 to 4, the associated TRACE
memory 1 to 4 is again copied into the respective
TRACE. In order to avoid inadvertent over-
writing, the respective TRACE memory is auto-
matically switched to the operating mode VIEW,

The RECALL 0 function is used to obtain the basic
setting of the instrument, which corresponds to
the PRESET function.

However, in contrast to the PRESET function, the
built-in self test is not performed.

COUPLING 36

The input can be either DC-coupled or AC-
coupled using this function. The function is
displayed on LEDs (AC or DC).

LOCAL 25

The keyhoard functions are disabied in REMQTE
mode (IEC bus remote control). The keyboard is
enabled again by pressing the LOCAL key, and
the instrument enters the LOCAL state.



2.3.7 RECEIVER

2.3.7.1 Theory of Operation

in the RECEIVER mode, the Spectrum Analyzer
automaticaily operates with a frequency span set
to zero, i.e. with fixed ascillator frequency.

The instrument is thus a fixed frequency receiver
the receive frequency of which can be set by
numeric input, by means of the STEP keys or by
rotating the spinwheel in the entire frequency
range. The bandwidth can he varied i the same
manner in the range from 6 Hz to 3 MHz after
pressing the bandwidth key.

For the RECEIVER mode in particuiar, the ana-
iyzer is provided with an AM IF amplifier with
automatic level control {with AM over more than
60 dB), an FM IF limiter amplifier and AM or FM
demodulators. The demodulated signals can be
monitored via headphones. The internal loud-
speaker only serves for acoustic indication.

The power output of the built-in AF amplifier is
sufficient for operation of an external loud-
speaker system which is not excessively loaded
{(with normal ambient noise level).

Unwanted noise is suppressed by a micropro-
cassar-controlled squelch which can be set with
respect to the response level.

The low-frequency signal (the demodulated IF
signal} is displayed on the screen so that it can
also be opticaily estimated and evaiuated,

The demodulators are especially designed for the
“normal audio range <20 Hz to >20 kHz.
Narrowband FM (modulation index <1 to 1) or
broadband FM (modulation index up to about
50) can be used in F\V operation, with AM mo-
dulation depths of <3 % up tomax. 100 %.

The RECEIVER mode is largely separated from the
main operating mode ANALYZER in order to
enable rapid switching between these applica-
tions without the need for time-consuming new
entry of parameters.

The major settings in the operating mode such as

® receive frequency

& reference level

® resolution and video bandwidth
& sweepiime

can be set independently of the ANALYZER mode
and are automatically set again when the
operating made is changed.

The oniy exception is the receiver frequency:

it is automatically changed in the ANALYZER
mode when the center frequency is changed by
data input or variation or when, with active mar-
ker, the position of the reference marker is
changed.

The ANALYZER mode thus enables selection of a
signal with a marker. The signal can be imme-
diately demodulated and evaluated in the time
domain by switching to the RECEIVER mode.

In the RECEIVER made, the function keys are to
be used asin ANALYZER mode.

The following function keys are inoperative,
however (since not relevant in this mode):

& MULTI MARKER 72
& SPANZ7
& LEVEL RANGE 47

The COUPLED FUNCTION menu allows for
manually varying the resolution bandwidth, the
video bandwidth and the sweep time. The soft-
keys "COUPLED” and "DEFAULT" have no
functions.

In addition to the short and total calibration the
HELP menu allows to calibrate the frequency off-
set (indicating the offset of the FM demodulator)
by means of the CAL AF softkey.

The softkey GRID ABS/REL is omitted in the
selection of the menu for the reference level REF
LEVEL.

The softkeys AUTO RANGE..AUTO ZOOM are
omitted in the menu selection for the AUTO
functions.

The RECEIVER menu is followed by the expla-
nation of the function menus the meaning of
which is not the same asin ANALYZER mode.



2.3.7.2 RECEIVER Menu

in contrast to the ANALYZER mode, the
RECEIVER mode s provided with a main menu
which is automatically displayed when
changing the mode via the MODE key. This
menu can also be selected from the function
menus via the MENU UP key.

Screen display:

RECEIVER | : BANDWIDTH
FREQ. 1 Res VIDED

VOLUME

DISPLAY
LATION RF AF

Supplementary menu :

C. O R DELAY
ON  OFF

SQUELCH
ON  OFF LEVEL

Submenu DEMODULATION: -

200 KHZ

VOLUME

COUPLED |

Main menu

RECEIVER |
FREQ.
The receiver frequency can be changed using the

spinwheel, the STEP keys or by entering num-
bers.

REF.
LEVEL

The reference level is entered. The current
reference level is displayed in the command line
in the selected unit. The reference level can be
changed by numeric input or data variation.

BwW
RES.

The resolution bandwidth is set by data input
and variation.

With FM demodulation active, the associated

span is simultanecusly matched if the function
FIM COUPLED is active.

BwW ]
VIDE

The video bandwidth is set by data input and
data variation.



SWEEP
TIME i

The sweep time can be changed by numeric
input, data variation via the spinwheel or using
the STEP keys.

DEMODU-
LATION

Selection of a submenu.

Switchover of AM and FM demodulator with
setting of modulation depth.

DISPLAY "
RF AF
The screen display can be switched between
spectrum (frequency domain) and demodulated
signal (time domain} using the function DISPLAY
RF/AF. For display of the spectrum, the para-
meters of ANALYZER mode are used, i.e. center
frequency, span, reference level, sweep time and
resolution bandwidths. These parameters can be
selected independently in the RECEIVER mode.
The display can thus be changed without the
need for new entry of these values. Switching
between the operating modes takes place via the
MODE key,

=]
After pressing this softkey, the volume of the
signal can be varied by rotating the spinwheel.

A bar display for the volume {in order to avoid
problems with SQUELCH mode) is to be found in
the upper part of the display on the right.

P A N Y -~

. Supplementary menu RECEIVER

The SQUELCH function is switched on for
suppression of unwanted noise, if the receive
signal is missing or too weak. The B1 bit (pin 15)
at USER PORT B {configured to output) depends
an the level of the demodulatad signal.

1
0

Signal tevel = squelch level: Bit 31
Signat ievel = squelch level: Bit 81

H o

if the signai fevel is below the squelich [evel, also a
delay time can be set which has to pass before bit
B1 becomes 0. However, the volume is imme-
diately reduced in each case. USER PORT B can
thus be used for control of tape recording
depending on the applied signals ("Carrier
Operated Relay” = C.O.R) - provided that the
port configuration corresponds to “output”.

SQUELCH
ON  OFF

!

Switching on and off of the SQUELCH function
for suppression of unwanted noise if the receive
signal is missing or too weak.

Note:

The SQUELCH function is only active at the end of
a sweep, i.e. a level variation during the sweep
does not lead to immediate reaction by the
SQUELCH function.

SQUEH -‘
LEVEL
The SQUELCH threshold is selected via the

threshold function by numeric input or variation
using spinwhee! or STEP keys.

Selection of this function leads to display of the
spectrum in the frequency range, thus enabling
optimum setting of the SQUELCH threshold. The
demodulated sigrnal is again displayed in the time
range by pressing the softkey again or selecting
another menu.



C.ORDEL I}

ON OFF

Switching on and off the delay time for control
of bit B1 depending an the Squelch function.

C.ORDEL.
TiviE

Entering a delay time of 100 ms to 100 s for
control of bit Bt depending on the Squelch
function. The delay can be retriggered, i.e. if the
signals falls befow the Squeich level for less than
the delay time, this does not lead to switchover
of bitB1,

if a delay time is entered even though USER PORT
B is configured to "input”, the warning message
“Port B configured for Input”

is read out in the command line.

Submenu DEMODULATION

Activation of AM demodulator with selection
betweer: 100 % and 10 % modulation depth for
full deflection on the screen. The grid is labelied
accordingly. The maximum modulation frequen-
cy is 20 kHz.

FM FM
COUPLED

Activation of FM demodulator. it is possible to
select a span between *200 kMz, £20 kHz, t2
kHz and %200 Hz. The selection of the span is
automatically matched to the resolution band-
width if a corresponding input is made and the
function FM COUPLED is activated. The maximum
modulation frequency is 20 kkz,



DISPLAY LINE 6

The hardkey DISPLAY LINE is used to activate a
menu for superimposing on the screen addi-
tionat lines for measuring the signal. The status
of the corresponding display line is indicated
by inverted (= switched on) or colored {=
active input) representation of the softkey
field.

Screen display:

DISPLAY LINES : TIME LINES
LINE 1 unez Bi Lmed LINE 2

DISPLAY ]

LINET 2

Switching on and off of two horizontal display
lines whose position can be changed using the
spinwheel, the STEP keys or by entering numbers.
The output depends on the selected type of
demodulation, i.e. modulation depth in % for
AM or span in kMz for FM demodulation. For
switching off, the softkey must be pressed again.

848 NO2G K2

Explanation of the function menus whose meaning differs from that in ANALYZER mode:

TIiME
LiNET 2 ]

Switching on and off of two vertical display lines
whose pasition ¢an be changed using the spin-
wheel, the STEP keys or by entering numbers. The
output depends on the sweep time in us, ms or s
For switching off, the softkey must be pressed
again.

275 ‘ E-3



MARKER 13

This function enables use of level/time mar-
kers.

Screen display: (FM demodulation)

OFFSET REF.

MARKER

DELTA
MARKER

ACTIVE MARKER TO ] pev.
. ..

+PK ry NXT. + PK 8|

Screen display: {AM demodulation)

ACTIVE MARKER TO REF. DELTA.
NXT. 4 PK -PK MARKER MARKER

MARKER |}
NXT -PK

The active marker is set to the greatest signal  The active marker is set to the next (greater)
value. minimum.

DEV.
+ PK/2

WMARKER |
NXT + PK |}
o The reference marker is set to the maximum, the

The active marker is set to the next (smaller) deita marker to the minimum of the sigrai. The
maximurn. current FM deviation is displayed in the marker

field (A20). The measurement is performed auto-
MARKER
-k i

matically following each sweep.
The active marker is set to the smailest signal
vaiue,

A A e - ——



OFFSET ]

e ———

The reference marker is set to the maximum, the
delta marker to the minimum of the signal. The
average value generated from the positive and
negative peak deviation measured in this way
resuits in the offset from the signal, referred to
the receiver frequency. The offset is displayed in
the marker fieid (A20). The measurement is
performed automatically following each sweep.

The reference marker is set to the maximum, the
delta marker to the minimum of the signal. The
average value of the modulation depths
measured in this way is displayed as modulation
depth in % in the marker fieid (A20). The
measurement is performed automatically follow-
ing each sweep.

reg. |}
MARKER

Activation of the reference marker. The marker
time carr be varied by numeric entry using the
STEP keys and the spinwheel. i1 is switched off by
pressing the softkey again.

DELTA
MARKER

Activation of the deita marker. If the deita
marker has not been switched on before, a
search for the peak is performed automatically.

The time difference and the moduiation depth or
span difference are dispiayed in the marker field
(A20).

For switching off, prass.the softkey again.
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FREQUENCY 26

This menu permits to enter the receiver frequency as well as the variation step sizes.

Screen display:

RECEIVER |
req. [

MANUAL 8 RF m

R.F.STEPSIZE
S RBW )

EREQ -
QFFSET

1 RBW

RECEIVER {]

FREQ.

The receiver frequency can be changed by input
via the numeric keypad, using the spinwheel or
the STEP keys.

L

RFS.S.

MANUAL

Using the STEP keys, the receiver frequency can
be varied by the value entered in the step size
function,

This function reads in the current receiver
frequency as new step size for the STEP variation.

MAMA AN -

The step size for variation of the receiver
frequency using the STEP keys corresponds to
haif the resolution bandwidth,

The step size for variation of the receiver fre-
quency using the STEP keys corresponds to 1/10
of the resolution bandwidth.

FREQ. ||
OPBFSET

Input of a frequency offset in the command line.

The deviation of the frequency displayed on the
screen from the actual frequency is indicated by
the fietd "FRGQFS” in the status line {A2).



2.3.8 SETUP
2.3.8.1 Theory of Operation

Hn the operating mode SETUP, all interfaces of With the exception of HELP, all function keys
the instrument can be configured for the are disabled in this mode.
operation:

None of the data of the SETUP menu are

® |EC-bus changed by PRESET, except for the reference

& PARALLEL INTERFACE which is switched to “internal” and the user

e USER PORT ports A and B which are programmed for input
mode.

In addition, the builtin real-time clock with
calendar can he set. All current settings are
visible on the display; the entries are made
interactively following selection via the
softkeys. All settings are stored in a CMOS
RAM with battery backup so that they are
retained even when the instrument is switched
off.

2.3.8.2 SETUP Menu

Screen Display:

igc-sus f| sLoTTeR | ; USER PORT
1 PoRT A ry PORT 8

Suppiementary menu:

DISK DRIVE AUTO
A DOS-BQOT

Main menu:

PLOTTER ]

Selection of the plotter for hardcopy outputs
from the analyzer display. The plotter is selected
using the STEP kays, the IEC-bus address of the
plotter is selected by numeric input. The follow-
ing plotters are supported: ‘

The [EC-bus address of the analyzer is selected by
numeric input. Permissible values are the add-
resses 0 to 30; address 20 is factory-set. & R&SDOP

’ # HP GL (hp-Graphics language)
The terminator need not be selected since, in
accordance with the definition in the standard  The colors can be selected via the plotter pens.
1EC-625.2, the anaiyzer detects "Line Feed” (LF = ) )
0AH) and/or the END message (EOI) in Listener In general, the pen assignment is as follows:

mode and generates both in Talker mode. Pan 1: grid, labelling, text

Pen 2: date and time, markers
Pen3 ... Pen6: TRACE1to TRACE4

RAS AN 5 590 . £.2



PRINTER J

e ——

Selection of the type of printer for hardcopy out-

puts of the analyzer display 1o the printer. The

printer type is selected using the STEP keys. The
following printers are supported:

R&S PDN

R&S PDN COLOR

R&SPUD3

NECP6/P7 and compatible 24-needie printers
hp Paintjet

fip Paintjet color

hp Thinkjet

hp Laserjet and compatible laser printers

cock |}
| Timg
Input of the time in the 24-hour format via the

numeri¢ keypad. The time is output in the hard-
copy output in the command line.

Input of the date with day: month: year via the
numeri¢ keypad. The date is output in the
nardcopy output in the command line.

USER [
PORT A

Configuration of USER PORT A (8 data lines) as
input or output port. In inpu‘t mode the current
bit pattern is dispiayed, in output mode the bit
pattern to be output can be changed by numeric
input after pressing the saftkey again.

i USER

PORT B
Configuration of USER PORT B (4 data lines) as
input or output port. in input mode the current
bt pattern is displayed, in output mode the bit

pattern to be output can he changed by numeric
input after pressing the softkey again

REFE-
RENCE ]

Switchover between internal and external
reference frequency (10 MHz) {socket 76 at rear
of instrument) by means of STEP keys.

Note:

PRESET or IEC-bus command "*RST”
internal reference.

If an external reference frequency is required in
IEC-bus operation, the following command for
switching over must be added:

“*RST; Reference External”

switch to



Example: SETUP main menu

SETUP
IEC-Busaddress Printer Time Usar-Port A Reference 10 MMz
20 PDON 15:08:31 by Input » internal
PON COLOR Qutput Extarnal
Plotrer PUD3
NEC PE/P7 Date RRERAEE
y DOP2HP-GL » PAINTIET 06-04-90
Dop PICOLOR
THINKJET User-Part 8
04 LASERIET by Input
Cutput
1111

Piotter/User-Parts:

DISK DRY |
l A i
Selection of disk drive type A for the Computer
Function F5-K1 using the STEP keys:

®51/," with 1.2 Mbyte
# 31/," with 1,44 Mbyte

Note: After changing the disk drive type with
activated computer function, MS-DOS
should  always be rebooted (MODE

menu).

]
Selection of disk drive type B for the Computer
Function FS-K1 using the STEP keys:

®51/4" with 1.2 Mbyte
® 31/57 with 1.44 Mbyte

P Y ke -

Press Softkey again for nurmeric data entry!

Note: After changing the disk drive type with
activated computer function, MS-DOS
should always be rebooted (MOCDE

menu).

AUTO
DOS-800T

When the analyzer is operated with Computer
Function FS-K1, the operating system MS-DOS
can automatically be loaded from the system
floppy disk after switching on the instrument or
on actuation of the PRESET key. The STEP keys
are used for activating and deactivating this
function.



Example: SETUP suppiementary menu

SETUP

Disk Drive A

Y517 (1.2 MB)
31,7 (.44 MB)

Disk Drive 8

»SY,Y (1.2 MB)
31," (1.44 M8}

Auto DOS-Boot

QAQ NN By

y o Off
On
Warning: Reboot MS-DOS after changing disk drive type!




2.4

2.4.1 IECBus

The analyzer is fitted with an iEC bus interface as
standard. The interface corresponds to the 1EC
625-1 or {CEE 488.1 standard and to |IEEE 488.2
aiso approved of by the 1EC commission. This
standard describes data transfer formats and
comman commands etc,

The bus connection socket 67 is fitted 1o the rear
of the display unit. The analyzer is equipped with
the 24-contact socket according to the IEEE 488
standard. The interface contains three groups of
bus lines;

4. Data bus with 8 linesDIO 1to DIO 8
Data transmission is bit-parallel and byte-
serial with the characters in 1SO 7-bit code
{ASCl code).
DO 1 represents the least significant bit and
DIQ 8 the most significant bit.

2. Control bus with 5 lines

This is used to transmit control functions:

Remote Control of Instrument

3. Handshake bus with 3 lines
Used to control the data transfer timing.

NRFD (Not Ready For Data)

arn active Low on this line signals to the tal-
kerfcontroller that one of the connected de-
vicesis not ready to accept data.

DAV (Data Valid)

is activated by the talker/cantroiler shortly
after a new data byte has been applied to the
data bus.

NDAC (Not Data Accepted)

ts held at active Low by the connected device
unitil it has accepted the data present on the
data bus

Detailed information on the data transfer timing
is available in the IEC 625-1 standard.

According to the [EC 625-1 standard, devices
controtled via the IEC bus can be equipped with
different interface functions. Table 2-2 lists the
interface functions applicable to the analyzer:

Table 2-2 Interface functions

ATN (Attentf,on) . : ontrol interface function
hecomes active Low when addresses, univer- characters
sai com mands or addressed commands are SH1 Source Handshake function,
transmitted to the connected deviceas. complete capability
: AHT Acceptor Handshake functian,
REN (RemOte Ena?!e} . compiete capability
enables the device to be switched to the PR "
remote status La Listener function,complete capability,
: unaddress if MTA,
SRQ {Service Request} T8 Talker function.complete capability,
enables a connected device to send a Service ;‘;23':::;?;:&3’ toserial gol,
Reguest to the controlier by activating this
line. SR1 Service Request function,
compiete capability
IFC {interface Clear) PP1 Paraliel Poli function, complete capability
is activated by the controiler in order to set RL1 Remote/Local switchaver function,
the [EC interfaces of the connected devices to complete capability
a defined status. DCt Device Cleart function, complete capability
EOQ! {End or Edentify) o™ Device Trigger function,
can be used to identify the end of data trans- complete capability
fer and is used with a parallel poll. C1,C2,03, | Controller function, system controller,
Cci transmits IFC, REN and interface messages.
Controiter function can be transferred and
received.
848.0020.52 2.83 E-3



2.4.1.1 Setting the Device Address

The device addrass can be set in the SETUP menu
using the iEC-bus function. The address between
0 and 30 is entered using the numeric keys and
remains stored when the device is switched off.
The instrument is factory-set to address 20.

The address is the decimal equivalent of bits 1 to
% of the Talker or Listener address. This form is
also used with the |EC-bus command of the
controlier.

848.0020.52

2.4.1.2 Local/Remote Switchover

The device is in the Local state {manual mode}
when it is switched on and after the PRESET key
has been pressed.

If the analyzer is addressed as a Listener by a con-
troller {using the BASIC commands IECOUT or
ECLAD in the case of R&S controliers), it enters
the Remote state in line with the standard and
remains in this state after data transfer has bheen
completed. This is indicated by the REMOTE LED.
All controls on the front panel except the LOCAL,
PRESET and ON keys are disabled.

There are two methods to return to the Local
state:

& by the addressed command GTL {(Go to
Local) from the controller.

¢ by pressing the LOCAL key. Data output
fram the controller to the analyzer should
be stopped before pressing the LOCAL key
for otherwise the analyzer will immediately
enter the Remote state again. The function
of the LOCAL key can be disabled by the
controiler by sending the universal
command LLO {Locai Lockout).

The other device settings are not changed when
switching from Remote to Local state or vice ver-
5a.

The softkey menus are not indicated in the
Rermote state, since proper operation is not
possible.

When the analyzer is switched to the Local state,
the respective main menu of the current
operating mode or, in ANALYZER mode, the
Frequency menu is indicated.

2.84 E-3



2.4.1.3 Interface Messages

Interface messages (according to IEC 625-1/1EEE 488 standard) are transmitted to the device on the
data lines where the Attention iine ATN is active (Low);

2.4.1.3.1 Universal Commands

The universal commands have codes between 10
and 1F hexadecimal (see Table 2-5). They act,
without previous addressing, on all devices con-
nected to the bus.

Table 2-3 Universal commands

2.4.1.3.2 Addressed Commands

The addressed commands have codes hetween 00
and OF hexadecimal (see Table 2-5). They only act
on devices addressed as Listeners (by the BASIC
command "IECLAD addr”}.

Table 2-4 Addressed commands

*  The RASIC command “IECSPL adr, status”

contains

the

commands

“IECSPE”  and

“IECSPD" and additionally reads the status of
the device with address "adr" and stores this
in the integer variable "status”.

848.0020.52
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Command Basic command Funiction Command Basic Function
with R&S command with
cantrotiers R&S controllers

DCL {Device IECDCL Aborts processing of the $DC (Sefectad ECSDC Aborts processing of

Clear) currently received Device Clear} the currently received
commands and sets the commands and sets
command processing the command pro-
software to a defined cessing softwareto a
initial status. The device defined imtial status.
setting is not changed. The device setting is

not changed.

LLO HECLLO The LOCAL keyis

{Local disabled. GTL{GoTo IECGTL Change to Local state

Lockout) Local} {manual operation)

SPE IECSPE * Ready for serial poll. GET (Group {ECGET Starts a sweep

{Serial Poit Execute Trigger)

Enabie)

SPD {ECSPD > End of sarial poli.

(Serial Poil

Disable}



Table 2-5 ASCI/1S0O and EC-character set

Conirol characters Numbers and Upper-case letters | Lower-case latters
special characters
o | NUL 16 | DL 32 {spfas | 0o fea| @ sl pP {96 112 p
POISOH |G 17 et ol 33 ) 1 Jas | 1 fes | oA farfafer] o2 b1zl g
2 | 5TX 18 {pC2 3 " bs0t 2 {681 8 |82 R joes] b Jrial v
3 1ETX 19 1 DC3 35 ] & | st 3 671 € 83| s 99 ¢ jiis]| s
4 teoT|soCcf 20 |Dea|Da) 36 ] 0§ P52 | &4 |68 o Qs v oo d jiis] ot
5 {ENQIPPCE 21 INAK|PPU] 37 | % 153 1 5 163 | E fa5 | u j107i e {117 u
6§ |acx 22 | SYN 31| & Fsa: 6 Jvo] F |8 | v jroz| f fisl| v
7 | BEe 23 | ETB 13 sl 7l e lerlwlwa| g 1o w
8 | BS [GET§ 24 [can | spel a0 ¢ ( fse | & 720 w Jsag | x b1oa] W Lozol «
9 [ HT jTer) 25 | em [ seo ] y 57 ] 8 |7 ! 89 | Y F105| i 121 ¢
10 | LF 26 | suB 42 v * | 58 74 1 3 90 |z trs| j 122 2
1Mo vT 27 | Es¢ 43 | + | 59 | 75 1 K | o9 { 1107 &k J1231 ¢
12 | fF 28 | F§ a4 ;i , | 66 | ¢ 76 | L 9z} oy jos| 1 bi2al|
13 | cr 29 | &S 45 ¢ - 161 | = |77 M F 93| ] 1109F m fias]| )
14 | 50 30 | BS 46 | . 162 by jsl N foal -~ ltwof o a |28 -
15 S 31 | us 47 / 63 17/ 79 0 95 - Y| e 127 | DEL
URL
Addressad Universal Listener addresses | Talker addresses Secondary
commands commands. addresses and
commands
Code:

interface message

ASCll character

848.0020.52

Decimai
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2.4.1.4 Device Messages

Device messages (to 1EC 625-1) are transmitted on
the data lines, in which case the Attention line is
High, i.e. not active. The ASCH code (ISO 7-bit
code} is used (see Table 2-5).

As can be seen in Table 2-6, the device messages
can be grouped according to two different
aspects.

Tabelle 2-6 Device messages

Type of commands Direction of transfer
Messages Messages sent
received by the .
by the analyzer

anatyzer

Device independent see see

{commonj commands | Table 2-7 Table 2-8

fin linewith the {EEE

488 .2 standard)

Device-specific see see

commands Tabie 2-9 Table 2-3

{dependent on device

characteristics}

in the following text, device messages received
by the analyzer are referred to as commands.

Commands with a "?”, such as "FREQUENCY:
CENTER?”" request the analyzer to output a set
value where the same format is used as in the
command table. For the given example, thisis:

"FREQUENCY . CENTER 123.45678F +6°,

where the basic unit always applies (Hz in this
case).

2.41.4.1 Commands Received by the
Analyzer in Listener Mode
(Controller to Device
Messages)

input buffer:

All commands received are buffered in a memory
of max. 2560 bytes; it is also possible to process
command tines which are longer. in this case, the
part of the command line which was first re-
ceived is already processed in the device.

Command syntax:
Fig. 2-5 shows the syntax of a command line

{program message}. Every command line must
and with a terminator.

-~ ae A e -

Terminators:

& New line (ASCll code 10 decimal)

¢ End (EO! line active) together with the last
useful character of the command line or the
new line character.

Since the carriage return character (ASCll code 13
decimal} is permissibie as a filler without effect
before the terminator, the combination of
carriage return + new line is permissible.

All IEC-bus controilers from Rohde & Schwarz
send terminators accepted by the device as stan-
dard. A command line may require more than
one line on the controller screen since it is only
limited by the terminator. The terminator is
automatically added to the end of command text
with most IEC-bus controiters.

Separators:

A command line may contain several commands
(program message units} separated by semi-
colons (;).

Command structure:
A command may consist of the following parts:

® Onlyaheader
Example: *RST

# Header and question mark

(Query)
Example: F:C?

This combination requests the analyzer to trans-
fer the desired data to an output buffer in order
to transfer them via the IEC bus as soon as it i3
addressed as a Talker {see Section 2.4.1.4.2).

¢ Header and number

Examples: F:C 123.5E6
F:C 123.5MHZ

Te remain in accordance with the |EEE 488.2 -
standard, the header and number(s) must be
separated by at least gne space {ASClH code 32
decimal). In the case of device-specific
commands, the number can be supplemented by
a unit.

¢ Headerand string
Example: SPAN FULL

The headers and their meanings are explained in
Sections2.4.1.4.3and 2.4.1.4.4.



Lower case/upper case lettars:

Lower case |etters are permissible and are equi-
valert to the corresponding upper case letters.
Thus units can be used in the usuai form (e g.:
dBmy) instead of the notation using upper case
letters which is also permissible {(e.g. DBM).

Spaces:

Additionai spaces may be inserted at the follow-

ing points:

& before a header;

& hetween header and number;

¢ hefore and after commas {,) and semicoions
()

¢ before the terminator.

Numeric values:

Orly decimal values are allowed as numeric
values, the following notations are permissible:

&  With and without sign

& \With or without exponent to base 10, "E” or

wo

&" is used as the exponent character.

e.q..451, 451E-3, +4.57e-2

® The exponent is permissible with or without a

sign, also a space is permissibie instead of the
sign.

e.g L5E+3, 1.5E-3, 1.5E3

¢ leading zeros are permissible in the mantissa

and exporient.
e g. +00G1.5 -07.56-03

¢ The length of the number, induding the ex-
ponent, may be up to 20 characters. The
number of digits for the mantissa and expo-
nent is only limited by this condition. Digits
which exceed the resoiution of the device are
rounded up or down; they are always consi-
dered for the order of magnitude {power of
ten).
e. g. 150000000, 0.00000032

ce.9.5 +5 -5 Note: Specification of the exponent alone
& With and without decimal point, any position iiggﬁfng} s not permissible, 1£-3 s

of decimal point is permissible. o

e.g. 1.234, -i00.5, 327
Command line

()
mmi(Sm L—~—~Number Unit )
¥ .

& Fl*(Sf:‘}!é Header - EVP(SF')Ié Terminator

Zahlenwert

—E‘ (Digit) Lf 0 m

(+}

e Vg L]

| Maritissa

‘ (Digit) 1————m

A

o1 [ o]
L T T

Exponernt |

S$P1 Any character with ASCl cade 0to Sand 11 to 32 decimal, especially space.

Fig. 2-3 Syntax diagram of a command line
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2.414.2
Messages)

The device sends messages via the IECbus if it

®  has been requested to provide data in its
output buffer by one or more query
messages with a question mark within one
command line,

®  indicates by setting bit 4 (message available)
in the status byte that the requested data
are now present in the output buffer (see
also Section 2.4.1.5), and

@ has been addressed as a talker (BASIC
command "IECIN adr, string variable").

Note that the command line with the data
request must be transmitted directly before the
talker is addressed. If another command line is
present in between, the output buffer is cleared.
The maximum length of the cutput buffer is 2560
bytes.

A gquery message is formed by adding a question
mark "?° onto the header of Table 2-9, e.g.
"SPAN?".

If the device is addressed as a Talker directly after
the query message, the bus handshake is disabled
until the reguested data are available. This
simple synchronization procedure is certainly
meaningful with the analyzer if the execution of
a query message can take place independent of
the execution and termination of a sweep.

The syritax of the messages sent by the analyzer is
shown in Fig. 2-6. The syntax is similar to that for
commands received by the FSA.

A rew line {ASCH code 10 decimai) together with
end (line EQI active) is used as terminator.

AR NN KD

Messages Sent by the Analyzer in Talker Mode (Device to Controller

The transmission of “header and numbers”
makes it possible that the messages sent by the
analyzer can again be returned to the analyzer in
the same form, without any amendments as
setting commands. Thus a setting made on the
keyboard can he read, stored in the controlier
and repeated later via the 1EC bus.

® f the analyzer receives saeveral gquery
messages, it also returns several messages
within one line separated by semicolons {;}.

® Several numbers can be sent as a reply to
certain query messages {e.g. MARKER?), they
are separated by commas {,).

® Header and numbers are always separated by
spaces.

® Headers only consist of upper-case letters and
the characters ":", " "and "*"

®  The syntax of the numbers is described in Fig.
2-6. The exact form of the numbers of each
message is described in Tables 2-8 and 2-9.

® NMessages sent by the analyzer do not contain
units. in the case of physical variables, the
numbers are referred to the basic unit speci-
fied in Tabie 2-9.
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OQutput message line

oy Header (139] MNumber Terminalor

ASCH text Terminator

Number

s B R Iy BN oy 17
{SP) {Digt} () el {Digit) (E} (Digit)
L4 Lot t o S

gl |

E Mantissa { Exponent ___.___,.%

SPe Space (ASCH code 32 decimail)
ASClitext:  Reply to command *IDN? (see Table 2-8)

Fig. 2-6 Syntax diagram of messages sent by the analyzer

2.4.1.4.3 Device-independent Commands {Common Commands)

These commands are listed in Tables 2-7 and 2-8 @ Commands for device-internal sequences (re-
and can be split up into the following groups: set, calibrate) and for synchronizing sequen-
ces.
® Commands which refer to the Service Re-
guest function with the associated status and  These are taken from the (EEE 488.2 standard,

mask registers which ensures that these commands have the
¢ Commands for device identification - same effectin different devices,
& Commands which refer to the Parailel Poll

function The headers of these commands consist of a star

¢ Commands for triggering sequences (*) foliowed by three letters.



Table 2-7 Device-independent commands {common commands) reveived by the analyzer

Command | Number, range Meaning
*RST - Reset
Acts on the instrument setting like the PRESET key, however
without automatic self-test.
This command does not change the status of the IEC-bus
interface, the set |EC-bus address, the mask register of the Service
Request function and the output buffer.
A current Service Request is only reset i it has nat been produced
by a message in the output buffer.
*PSC 010 65535 Power On Status Clear {reset on power-up)
H >0 with power-up, the Service Request Enable mask register
{SRE) and the Event Status Enable mask register {ESE) are
cleared in addition.
if0: the above-mentioned registers retain their contents when
the device is switched on and off. This enables a Service
Regquest when the device is switched on.
*0PC —— Operation Compiete (ready signal)
Sets hit 0 (Operation Complete) in the ESR, if all pravious
commands have been procassad {see Section 2.4.1.7).
*CLS — Clear Status
] Sets the status registers (ESR and STB) to zero, The mask
registers of the Service Request function (ESE and SRE) are
not changed.
e  Clears the output buffer.
A present Service Request is cleared (see Section 2.4.1.5).
*ESE 0to0 255 Event Status Enable
The ESE mask register is set to the specified value which is
interpreted as a decimal number (see Section 2.4.1.5).
*$RE Jto 255 Service Request Enable
The SRE mask register is set to the specified value which is
interprated as a decimal number (see Section 2.4.1.5).
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Command | Number, range Meaning
*PRE 0to 65535 Parailel Poll Enable
The Parallel Poll Enable mask register is set to the specified value
which is interpreted as a decimal number {see Section 2.4, 1.5).
*PCB 01030 Pass Controi Back
Specify the address of the controller to which the bus controi is to
be returned after completion of the piotter output.
*TRG - Trigger
Starts a sweep. Same function as GET message.
*RCL 1109 Recal!
Recall a stored device setting. Same function as RECALL key 30.
*SAV 1t g Save
Save a current device setting. Same function as SAVE key 29.
*WAI e Wait To Continue
Only process the subsequent commands when ail previous
cormmands have been completely executed {see Section 2.4.1 7).

{AR NN KD
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Table 2-8 Device-independent commands sent by the analyzer

Command

Output message

Data value

No. of digits

Range

Meaning

*IDN?

23

Alpha-
numaeric

Identification Query

The following identification text is sent via the IEC
bus as a reply ta the IDN? command (always with-
out header).

Examuple:
ROHDE&SCHWARZ, FSA,0,1.00 1.00 1.00

ROHDE&SCHWARZ = Manufacturer

FSA = model

0 = reserved for serial number (not used with the
anaiyzer)

1.0 1.60 1.00 = firmware version (for example)

*PSC?

Jori

Power On Status Clear Query

To read the status of the Power On Clear flag, see
*PSCin Table 2-7

*OPC?

Operation Complete Query {ready message)

The message "*OPC1” is entered into the output
buffer and bit 4 (message available) set in the
status byte if all previous commands have been
completely executed. Bit 0 (operation complete) is
alsosetinthe ESR {see Section 2.4.1.7).

*ESR?

1to3

0to 255

Event Status Register Query

The contents of the ESR are output in decimal
form and the register then set to zero.

*ESE?

Tto3

Qte 255

Event Status Enable Query

The contents of the ESE mask register are output
in decimal form.

*STB?

Tto3

0to 255

Status Byte Query

| The contents of the status byte are output in

decimal form.

*CAL?

Jort

Calibration Query

A short calibration is triggered. The reply 0 is
output if the calibration is terminated properiy,
otherwise reply 1.

RAR (026 R
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Output message
Command Data value Meaning
No. of digits Range

*SRE? fto3 0to 255 Service Request Enable Query
The contents of the SRE mask register are output
in decimal form.

*TST? 1103 0to 255 Self-Test Query
Execution of device self-test routine. An output
value “0" indicates that the self-test has been
terminated carrectly.

*87? 1 Gor1 To read the current device status (see Section
2.4.1.5)

*PRE? fto03 0te 255 The contents of the Parallel Poll Enabie register
are outputin decimal form.

2.4.1.4.4 Device-specific Commands

All analyzer functions which can be set using the
keyboard can also be controlled via the 1EC bus.
The effect of the setting commands is the same as
the corresponding entry via the keyhoard.

According to the output in the display, the values
of alf setting parameters can also be read ocut via
the IEC bus, especially the marker frequency and
marker level values.

Table 2-9 shows the sefting commands and the
data request commands with the associated mes-
sages sent by the analyzer,

The headers are the same as the key designations
or similar to them. This resuits in easy-to-read
(setf-documenting) programs.

The headers can be abbreviated by omitting any
characters at the end (e.g. LEV instead of LEVEL).
The shortest possible notation is shown in Table
2-9in bold print.

Many headers consist of several parts separated
by calons (2), e.g. "FREQUENCY:START". The ab-
breviations can be used in each part of the hea-
derfe.g.: "F:STA").

P Y Y -~

Certain headers contain the underline character
(ASCH code 95 decimal) to facilitate reading.

All setting commands which must be assigned
values are listed in Table 2-9 in the column
"Data”. Certain commands may also nave a cha-
racter string as the data, e.g. "SPAN FULL" for a
frequency span across the complete frequency
range of the analyzer, or "SPAN ZERO" for
receiver mode.

A unit carn be added directly to the numbers in
the setting commands {e.g.: 125.3 MHz, or also
125.3E2 kHz}. The permissible units are listed in
Table 2-9. They may also be abbreviated and
written with lower-case or upper-case letters. If
no unit is used, the respective default unit applies
{Hz, dBm, dBV, %, dB, see Table 2-9),



Table 2-9 Device-specificsetting commands

Command Data Units Meaning
ATTENUATION 0.. max. De Preampiification
ATTENUATION?

INCREMENT - Increment
DECREMENT - Decrement
COUPLED -- Coupling on
AUTO:RANGE ON - Auto range on
OFF - Auto range off
:AC.DC Automatic
input coupling AC
ON - on
OFF - off
BANDWIDTH:RESOLUTION 6 Hzto 3 MHz HZ (default) - | Resoiution bandwidth
:RESOLUTION? KHZ
Muz
GHZ
INCREMENT - increment
DECREMENT - Decrement
COUPLED - ‘Automatic coupling on
Fixeo - Automatic coupling off
:VIDEO 1Hz, 3Hz, 10 Hz, HZ (default) Video bandwidth
:VIDEO? 10 3 MMz KHz
Muz
GQHZ
INCREMENT o Increment
DECREMENT - Decrement
COUPLED - Automatic coupling on
FIXED - Automatic coupling off
CALIBRATION:SHORT - - Shart caiibration
:TOTAL -- -- Total calibration
tAF - - Calibration AF unit
CAL_CORRECTION ON -- Incorporation of cal cor-
OF¢ - rection values

CAL_DATA?

Binary readout of
caiibration data

AR NN K7
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Command Data Units Meaning
COUPLING: DEFAULT - - Automatic coupling of
resalution bandwidth,
video bandwidth and
sweep time to span
:RES_VIDEO $,01...160 -- Coupling factor
:RES.VIDEQ? Res.-/video bandwidth
INCREMENT e Increment
DECREMENT e Decrement
SINE - Factor = 1
PULSE m— Factor = 01
NOISE - Factor = 10
:SPAN_RES 1...9999 - Coupling factor
:SPAN.RES? Span/res. bandwidth
INCREMENT - Increment
DECREMENT - Decrement
JINPUT AcC - Input coupling AC
DC - Input coupling DC
DATE dd, mm, yy - Date
DATE? (day, month, year)
DELTAMARKER Start frequency ... |Hz Change deita marker
DELTAMARKER: FREQUENCY Stop frequency KHz frequency (oniy with
MHz span > 0 Hz)
GHZ (absolute frequency)
DELTAMARKER 0...Sweep time S Change delta marker
DELTAMARKER: TIME Ms time (only with span
uUs >0Hz)
NS {absolute time)
INCREMENT - Increment
DECREMENT - Decrement
ON -- Deita marker on
QFF - Delta marker off
DELTAMARKER? - e Output of delta marker
frequency and level
{span> 0 Hz) or time
and tevel (span = 0 Hz)
{relative to ref. marker)
DELTAMARKER:FREQUENCY? | -- e Output of deita marker
frequency (span >0 Hz)
:TIME? .- -~ Output of delta marker
time (span = 0 Hz)
:BiT? e - Gutput of delta marker
bit (span = 0 Hz)
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Command Data Units Meaning
DELTAMARKER:LEVEL? - -- Output of delta marker
level
DELTAMARKER:PEAK - - Peak-Search
NEXT_PEAK - -- Next Peak Search
MIN - - Minimum Search
‘NEXT_MIN - - Next Min Search
:PHASE_NOISE ON = Phase noise marker on
OFF -~ Phase noise marker off
:COUNT ON - Frequency counter
OFF - switched on
‘N_DB_DOWN 0to150dB Dg N-DB-DOWN marker
ON on
OFF off
DELTA MARKER vailue
becomaes
:CENTER - -- - center frequency
:START - - - start frequency
:STOP - - - stop frequency
:REFERENCE - - - reference level
:CF.STEP - - Step size of center
frequency =
delta marker frequency
:SPAN - -- Span = delta marker
frequency
NEXT_MULTI - -- Delta marker to
next multimarker
TPREVIOUS-MULTI o - Delta marker to previous
multimarker
:SHAPE_FACTOR:F_60DB_3DB? | - Shape factor 60 dB/3 dB
:F.60DB.6D8B7? | -- - Shape factor 60 dB/6 dB
DETECTOR Detector mode
COUPLED - - coupled
AUTOPEAK - - normal
POS_PEAK - - positive peak
NEG_PEAK - - negative peak
SAMPLE - - sample
DisPLaY:LINE1 (Ref. Level- Dem Display line 1
:LINE1? Level Range)
... Ref. Level
INCREMENT - increment
DECREMENT - Decrement
ON -- on
QFF - off
:LINE2 ” g Display line 2
:LINE2?
QAOQ NNADN £9 3 47 | il J




Command

Data

Units

Meanirig

DIsPLAY:SPLIT ON e Splitscreen  on
OFF - off
:WinDOow 1to2 -~ Selecting the active
:WiNDOW? - - window
ERRORS? e - Qutput of error number

Onoerror

20
21
22
23
24
25

26

35

36

37

38

39
40
41
42

parser fatal errar
misplaced token
incorrect syntax
ilegal command
ambiguous
command

ilfegal character
data

ambiguous
character data
numeric¢ data out of
range

Hiegal suffix
ambiguous suffix
*OPC failed

Marker not active
Deltamarker not
active

Multimarker not
active

output queue over-
flow; some output
data lost

previous output not
read by controller or
attempt to read out-
put data from emp-
ty output queue
Invalid Biock Data:
Transmission
aborted

Normalize
transmissiorn/
reflection aborted
Response calibration
aborted

Line not active
Invalid Shape factor
Table not active

All traces blank or
view

No text available




Command Data Units Meaning

ERRORS:REPORT? n, Codel,..Coden |-- Output of error codes in
the error report

Error messages RF Unit:
1 YTO unlocked

IF averrange

Level 1st LO

Levei 2nd LO

Level 2nd iF

Level TG 2

Power supply

~ ghou W

11 Temperature
12 Fan
13 Powersupply

15 Frequency TG 2

16 Level TG 1

17 10 MHz reference
0s¢.

18 100 MHz reference
05C.

20 Freguency summing
0sC.

21 Frequency step osc.

22 Frequency M osc.

23 Frequency N osc,

24 Frequency sweep
0sC.

27 Frequency 2nd local
0sC.

29 RF overrange

30 YIG fine tuning
error

31 Qven cold

Error messages Display-
40 Powersupply

41 Temperature

42 Fan

43 Power supply

47 Level step gain

48 Analyzer bus

49 Analyzer bus

ERA? - - Qutput event status
register A

ERAE 0to 65535 - Enable register for event

ERAE? status register A

848.0020.52 2.99 E-3



Command Data Units Meaning
ERB? - e Output event status
register 8
ERBE 0 to 65535 - Enable register for event
ERBE? status register B
FREQUENCY:CENTER 0te max. HZ (Default) |Center frequency
:CENTER? Kz
MHZ
GHZ
INCREMENT e Increment
DECREMENT - Decrement
COUPLED = Frequency coupling on
FIXED -- Frequency coupling off
:START " " Start frequency
:START?
:STOP N " Stop frequency
:5TOP?
500 GH p
+OFFSET 5500 SWE ? GHz Frequency offset
: OFFSET? NCREMEN
DECREMENT
) . 0 to max. Step size of
,CENTiig%g;';;SSE INCREMENT " center frequency
. . DECREMENT
FREQUENCY:LINET Start frequency... Hz Frequency line 1
:LINE1? Stop frequency Knz
MHz
GHZ
INCREMENT e Increment
DECREMENT - Decrement
ON o on
OFF - off
:LINE2 * ” Frequency line 2
:LINE2?
GRID ON -~ Grid scaling on
OFF = Grid scaling off
INPUT:IMPEDANCE 50 OHM input impedance 50 G
KOHM
MOHM
RAM 750 Input impedance
: u .
‘RAZ Y . 75 Q (RAM measurement)

75 Q (RAZ measurement)
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Command Data Units Meaning
LEVEL: MIXER -10t0-140 dBm DM Mixer level
-Mixer? INCREMENT .- Increment
DECREMENT - Decrement
NORMAL - normal
LOW_NOISE - low noise
LOW._DISTORTION | -- low distortion
COUPLED -- coupled
:RANGE 110 dB Ds Dispiay range ievel
:RANGE? 100 dB
50d8
20dB
10 dB
1dB
‘REFERENCE ~130to +30d8m Dem Reference level
:REFERENCE?
INCREMENT -- Increment
DECREMENT - Decrement
‘REFERENCE: OFFSET -116t0 +120dB DB Reference level offset
‘REFERENCE: OFFSET? INCREMENT -
DECREMENT -
LIMIT:LINE1 n, freq, tvl - (n} Entering the sample
: {, freq, vi ) Hz (freq) | points of the limitiines
: KHz r: Number of sample
‘LINES Mz points{(max. 16)
(LINE1? GHZ freq: Frequency of
: sample paint
: or S {time) | time: Time of sampie
:LINEB? n, time, lvi Ms point
{, time, vi _.) Us (span = Q)
Ns
DM (vi) vl:  Level of sample
pamnt
ON Switching onand
QFF off of
CLEAR limitiine
COPY line_.nr Copytoline_nr
SHIFT,freq, vl Shift by
freq: frequ. gifference
ivi:  level difference
LIMIT-CHECK:LINE1 ON - Limit-Check on
: OFrF = off
: Check
:LINEB UpPER - upper limit
LOWER - lower limit
TRACE, tre_ne - Selection of trace

to be tested
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Command Data Units Meaning
LINESTYLE:GRID Grid tine style
SOLID - Solid
DASHED -- Dashed
DOTTED = Dotted
DASHED.DOTTED | ~- Dashed-dotted
LINESTYLE: DISPLAY:LINE1 " “ Display line style 1
:LINE2 “ " Display line style 2
:FREQUENCY:LINE1 " “ Frequency line style 1
:LINE2 “ " Frequency line style 2
LOGC ON - Logo of company on
OFr - Logo of company off
MARKER Start frequency ... bz Change marker frequen-
MARKER:FREQUENCY Stop frequency KHz ¢y {only with span >0 Hz)
MHz
GHZ
MARKER 0...sweeptime b Change marker time
MARKER: TIME Ms (only with span = 0 Hz)
Us
NS
INCREMENT - increment
DECREMENT ae Decrement
ON - Marker on
OFF -~ Marker off
MARKER? - - Output of marker
frequency and level (span
=0 Hz} or time and level
(span =0 Hz)
MARKER:FREQUENCY? w - Output marker frequency
{span >0 Hz)
:TIME? - - Output marker time
{span = 0 Hz)
:LEVEL? - e Output marker level
:FORM Change marker form
TRIANGLE = Triangle
CIRCLE - Circle
CROss . Cross (vertical)
X_.CROSS — Cross (diagonal)
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Command Data Units Meaning
MARKER:PEAK - - Peak Search
NEXT.PEAK - ,... Next Peak Search
MiN - - Minimum Search
NEXT.MIN - - Next Min Search
‘NOiISE ON - Noisa marker on
OFrF wm Noise marker off
:COUNT # . Frgquency counter
switched on
:FIxeD " - “Freeze” marker
:TRACK “ - Signal track on/off
1Z00M 0 to max. Hz Signal zoom
Knz
MHZ
Gz
:CENTER - — Marker to
(START - . - - center frequency
:STOP -- e - start frequency
:REFERENCE. - - -stop frequency
- reference level
CF_STEP - - Step size of center
frequency =
ker f
‘NEXT_MULTIMARKER markerreguency
- - Marker to next
:PREVIOUS_.MULTIMARKER muitimarker
- - Marker to previous
muitimarker
MODEe Operating mode
ANALYZER -- Analyzer
RECEIVER - Receiver
SETUP -~ Setup
MORNITOR ON - Monitor on
OFF -- Monitar off
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Command Data Units Meaning
MULTIMARKER Start frequency ... | HZ Set multimarker
Stop frequency KHz
Muz
GHZ
MULTIMARKER? == - OQutput of number,
frequency and level of all
active multimarkers
MULTIMARKER:FREQUENCY? - - Cutput of ali multimarker
frequencies
-LEVEL? -~ - Output of all muitimarker
fevels
‘PEAK e - Peak Search
"SET - - Set muitimarker to marker
position
Clear multimarker at
:CLEAR - - marker position
CLR_ALL - Clear all multimarkers
*A? to F? -- - Output of level and
frequency of muitimarkers
AtoF
:FREQUENCY:A? -— — Output of frEQLz'EHCy of
to multimarkers Ato F
FREQUENCY:F? |~ o
:LEVEL:A? - - Qutput of level of
to multimarkers AtoF
:LEVEL:F? -- -
N_DB_DOWN: LINE 0... Level Range Ds N-dB-down line
tLINE? -
INCREMENT - Increment
DECREMENT - Decrement
ON — on
OFrf - off
PLOT:ADDRESS 0to 30 - [EC-bus address of plotter
: ADDRESS?
:CURVE - - Plot curve
:SCREEN - - Plot screen
:TYPE HP_GL - Plotter code: HP-GL
Dop - DOP
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OFF

Command Data Units Meaning
PRINT - - Hardcopy onprinter
PRINT:TYPE PON - Type of printer:R&S PDN
PDN..COLOR n- R&S PDN Color
PUD3 - R&S PUD3
NECPE -- NEC P6/P7
PAINTIET -- HP Paintjet
PJ_COLOR -- HP Paintjet Co.
THINKIET -- HP Thinkjet
LASERIET - HP Laserjet
PROBE.CODE ON - - Coding socket on
OFF -~ Coding socket off
Conversion factor
DBUV.M - dBuV - dBpv/m
DBUA_M - dBuV — dBpA/m
DBUA - dBuV ~» dBuA
-150 to + 150 dB Dg K-factor
REFERENCE INTERNAL - Internal reference
EXTERNAL -- External reference
REFERENCE:LINE (Ref.Levei - Dem Reference line
“LINE? L.evel Range)
... Ref.Level
INCREMENT - Increment
DECREMENT - Decrement
ON .- on
OFF - off
RESOLUTION:COUNTER 10 kHz Hz Resolution of frequency
1 kHz KHz counter
100 Hz MHZ
16 Hz GHZ
1 Hz2
0.1 Hz
Bir 1 ns max. S Resolution of bit scaling
:BiT? sweep time Ms
us
Ns
SCALING:GRID:LINEAR - -= Linear scalingin %
Linear scalingin %
:GRID:LOG B B
Scaling in absolute vaiues
{ABSOLUTE . —
Scaling referred to
‘RELATIVE _ - reference level
ON - Scaling in bits on
BIT off
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rCOLOR:SET.DEFAULT

Command Data Units Meaning
SCREEN:BRIGHTNESS Jto63 e Brightness
:BRIGHTNESS?
Color (R, G, B)
:COLOR:GRID 0-15, 0-15, 0-15 - Grid
:GQRID?
:CURVE1 —
‘CURVE1? 0-15, 0-15, 0-15 Curve 1
CURVEZ
- .1 - -
‘CURVE2? 0-15, 0-15, 0-15 Curve 2
SOFTKEY
-15, 0-15, 0- -
SOFTKEY? 0-15,0-15,0-15 Softkeys
:BACKGROUND . B
BACKGROUND? 0-15, 0-15, 0-13 Background
cDEFAULT - - Default color

Setting the default color

SERVICE a, bb, c¢, ddddd - Service functions:
SERVICE? ddddd = 0, if no entry of
data is required
SPaN 0 to max. Mz (Default) |Frequency range
SPAN? KHZ
MHz
GHZ
FULL a Oto 2 GHz
ZERO - OHz
INCREMENT - Increment
DECREMENT - Decrement
COUPLED -- Frequency coupling on
FIXED - Frequency coupling off
LINEAR = linear frequency axis
LQGARITHMIC - logarithmic frequency axis
SWEEP: TIME {Span = 0 Hz:) S (default) |Sweeptime
«Time? 20Q0us  2ms Ms
400pus  4ms Us
800us 8ms Ns
1 ms 10 ms
{(Span =0 Hz:)
20 ms to 1980 s
INCREMENT - Increment
DECREMENT e Decrement
COUPLED - Coupling on
FIXED: - Coupling off
:CONTINUOUS - -~ Continuous sweep
-DISPLAY ON - Display on/off for
OFr - single Sweep
:SINGLE - - Single sweep
'START

Restart of sweep
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Command Pata Units Meaning
TERMINATOR LF.EOI -- Set terminator for
EOi data output
TEXT:LINE1 #0... - Text line 1
:LINE1?
:LINE2 #0... - Text fine 2
:LINE2?
THRESHOLD: LINE (Ref. level DBem Threshold line
TLINE? Level range}
... Ref. level
INCREMENT - fncrement
DECREMENT - Decrement
ON - on
OFF - off
Time hh, mm, ss - Time
Tinmie?
Time:LINE1 0. sweep time S Time line 1
:LINE1? Ms
Us
Ns
INCREMENT - Increment
DECREMENT - Decrement
ON - on
QFr - off
‘LINE2 # " Time line 2
(LINE2?
TOLERANCE:LINE1 n, freq, vl - (m Enter sample points of
: {, freq, vl ..} Mz (freq) |tolerance lines:
: KHZ n: number of sample
:LINES MHz points {max. 16)
‘LINE1? GHZ freq: sampie point
: frequency
‘LINE8? or S (time) |time: time of sampie
n, time, vl Ms point (span = 0}
(, tirme, ivl ... ) Us
Ns
Dam (v Ivl:  sample point level
ON Tolerance line
OFr on
CLEAR off
COPY,line_nr Copy to line_nr
SHIFT,freq,lvl Shift by
freq: Frequency
difference
Ivl:  level difference

848.0020.52
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COPY,tab_nr

Befehi Daten Einheiten Bedeutung
TRACE? - - New start of sweep and
readout of data
TRACE:WRITE 1.4 - New start of sweep and
writing of trace buffern
:MaxHOLD f..4 - Max. hold buffer n
tAVERAGE 1.4 = Average buffer n
:AVERAGE: SAMPLES 0..32767 - Number of sweeps for
:SAMPLES? average
IEW 1.4 -~ Stop writing to buffer n
‘BLANK 1.4 - Clear buffern
-COPY .4 1.4 -- Copy buffer
{n, (m) n-=m
JI)IFFERENCE 2.4 - Form difference
Trace 1 = trace 1 -
tracen
REF_LINE -- Trace ! = trace 1 -
reference line
QkF - Difference formation off
"BLOCK :T.1 #0.... -~ Write binary data to
to traces tto 4
T4
T 17 _ . Read out traces 1to 4
to binary
T.47
:RESTORE:T..1 #0... - Write binary data to
to traces 1to 4 and restore
-T_4 hardware setting
TRANSDUCER:FACTOR n, freq, Ivi -- (n) Enter tables w. sample
: {, freq, vl ..} Mz (freq) |points for antenna
: KHz correction
:FACTOR4 MHZ n: number of sample
:FACTOR1? GHzZ points (max. 25)
: freq. sample point
: 0B {(tvi} frequency
:FACTOR4? Ivi:  sample point level
Correction
ON - on
OFF - off
CLEAR -clear table

- copy to tab_nr
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Command Data Units Meaning
TexT:FACTOR1 #0... - Comment to the
: respective table
:FACTOR4 {max. 80 characters)
FACTORY? - -
:FACTOR4?
Mode of triggering:
TRIGGER:FREE - -- Free run
'LINE - - Line
‘VIDEO - - Video
(EXTERNAL - - Extern
. POSITIVE -- positive edge
:SLoPE NEGATIVE - negative edge
:LEVEL 0to 63 - Trigger level
{only for
TRIGGER:VIDEQ,
TRIGGER:EXTERNAL)
INCREMENT . Increment
DECREMENT ) Decrement
-LEVEL? Qutput of trigger level
UM Qutput unit:
DEM - dBm
DB - dB
pDBUV - dBuv
DBUV.M - dBuv/m
DBUV_MHZ - dBuV/MHz
DBUV_MMHZ - dBuv/miikz
DBUA - dBpA
DBUA.M - dBuA/m
DBUA_MHMZ - dBpuA/MHzZ
DBUA_MMHZ o dBpA/mVIHzZ
DePW - dBpW
DBPT - dBpT
DBPT.MHz - dBpT/MHz
v - vV
A - A
W - W
USER_PORT:A INPUT -- USERPQRT A
:A? OuTPUT -
0to 255 -
:B INPUT - USERPORTB
:B? OuTPUT --
Oto 15 -
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Additional commands for RECEIVER mode

Command Data Units Meaning
COR.DELAY 100 ms to 100 s S Delay time
Ms Carrier operated
us Relay
Ns
INCREMENT - Increment
DECREMENT Decrement
ON - on
QFF - off
DELTAMARKER 0.. sweeptime S Deita marker
DELTAMARKER: TIME Ms
Us
Ns
INCREMENT - Increment
DECREMENT - Decrement
ON - Delta marker on
OF¢ - Deita marker off
DELTAMARKER? - - Output of delta marker
time and level
DELTAMARKER: TIME? - - Output of defta marker
time
BiT? - = Output of delta marker
hit
hEvEL? - - Output of deita marker
levet
:MOD“DEPTH? - - Gutput of modulation
depth (only with AM)
‘DEVIATION? - - Output of frequency
deviaiton {only with FAM)
~OFFSET? - - CQutput of frequency
offset (only with FM)
‘PEAK - - Peak-Search
‘NEXT_PEAK e - Next Peak Search
‘Min - - Minimum Search
:NEXT_MIN - - Next Min Search
DEMODULATION: AM 100% PcT Type and range of
10% demoduiation
Fav 200kHz Mz
20kHz KHz
2kHz Muz
200Hz GHZ
COUPLED - Automatic matching to

resolution bandwidth




Command Data Units Meaning
FREQUENCY:RECEIVER 0to max. Hz Demodulation fre-
‘RECEIVER? KHz quency
MHZ
GHZ
INCREMENT - increment
DeCREMENT - Decrement
:RECEIVER :STEPSIZE " " Step size of
'STEPSIZE? demodulation
frequency
MARKER 0... Ablaufzeit S Change marker time
MARKER: TIME Ms
Us
Ns
INCREMENT - tncrement
DECREMENT - Decrement
ON - Marker on
OFF - Marker off
MARKER? - - Qutput of marker
time and level
MARKER: TIME? - - Output marker time
:LEVEL? - - QOutput marker levei
:FORM Change marker form
TRIANGLE - - Triangie
CIRCLE . - Circle
CROss - - Cross
X_CROSS - - X cross
Peak - - PeakSearch
NEXT.PEaK - - Next Peak Search
‘MiIN - - Minimum Search
NEXT.Min - - Next Min Search
SQUELCH -150 to 30 dBm DB Squelch level
SQUELCKH?
INCREMENT - increment
DECREMENT - Dacrement
ON o on
OFrF - off
VOLUME 0to63 - Volume
VOLUME?

QAG NN T
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2.4.15

Service Request and Status Register

The following Fig. shows the status registers and the effective links between them. To remain in
accordance with the (EEE 488.2 standard, the Status Byte (STB) and its associated mask register
(SRE), which are also present with older devices, have been supplemented by the Event Status

Register (ESR) and its Event Status Enable Mask Register (ESE).

Bit number

Significance

Bit number
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not empty
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MSS | ESB | MAV | ESBA | ESBB '
7 6 5 4 3 2 1 0
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l l | | ! ! |
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| | i | | | |
7 F 5 4 3 2 1 0
s
128 | 32 16 8 4 2 1
¥ (OR)=< \i l ( i ¥ ¥

Fig. 2-7 Statusregisters

Power On

Liser Request

Command Error
Execution Error
Device-dependent Errar
Query Error

Request Controi

Event Status
Register
*ESR?

Event Status
Enable

*ESE value
*ESE?

Status Byte
*STR?

Service Request
Enable

*SRE value
*SRE?

Abitissetto 1" in the ESR in the case of certain events (e.g. fault, ready signal), see Table 2-11.
These bits remain set until they are cleared by reading the ESR (by the command *ESR?} or by the
following conditions:

® The commands *R5T or *CLS
& Switching onthe ACsupply {the power-an bit is, however, set in this case).



Using the ESE mask register, the user can select the bits in the ESR which also set the sum bit £SB (bit 5
in the status byte) via which a service request can be triggered. The sum bit is therefore oniy set if at
least one bit in the ESR and the corresponding bits in the ESE are set to "1”". The sum bit is
automatically cleared again if the previous condition is no longer fulfilled, e.q. if the bits in the E3R
have been cleared by reading the ESR or if the ESE has been modified.

The ESE mask register is written by the command "*ESEvalue” {"value” is the contents in decimal
form) and can be read again by the command *ESE?. It is set to "0” when the AC power is switched on
if the power on status clear flag is "1” (*PSC1).The ESE mask register is not changed by other
commands or interface messages (DCL, 5DC).

The bits iisted in Table 2-10 are used in the status byte (STR):

Table 2-10 Bit allocation of status byte

Bit number Bus line Designation Meaning

2 Di0 3 £SBR Sum bit of the Event Status Register B for
overload check during the sweep.

3 DIC4 ESBA Sum bit of the Event Status register A for limit
check on tolerance lines T1 to T8.

4 DiC 5 MAV Message Available

Indicates that a message, which can beread, is
present in the output buffer. The bitis "0" if
the output buffer is empty.

5 DIO6 ESB Sum bit of the Event Status Register

& Dio7 RGS Request Service

Note that the status register bits are numbered from 0 to 7 in compliance with the standard, but
the bus data lines are designated DIQ1 to DIOS.
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Event-Status Reqgister A:

To remain in accordance with the (EEE 488.2 standard defining registers ESR and ESE, an Event
Status Register A"ERA” and its associated Enable register “"ERAE" have additionally been defined
in the analyzer to control bit 3 "ESBA” in the status byte .

Tolerance lines/ Limit Check

IR T |

T8 17 T8 T5 T4 T3 T2 T
g

Event Status

Bit number 7 6 5 4 3 P 1 .
Register A
Significance | 128 | 64 32 16 8 4 2 i |ERA?
I | | | | ! | l
AND  AND AND AND AND AND AND AND
I | | J | | | E Event Status
Bit number 7 6 5 4 3 2 1 0 | RegisterA
. Enabie
H 4 4
Significance 28 6 32 16 8 2 H ERAE value
l l ERAE?
o A Y 1
' (OR)
s v vy
MSS | ESB | MAV | E9BA | ESBB
Bitnumber | 7 6 5 4 3 2 1 0 Status Byte
*STR?
Significance | 128 32 16 8 4 2 1

i | |

Service Request

Bit number 7 5 4 2 H 0 Enable
e *SRE value
4
Significance | 128 32 | 16 2 *SRE?

E l L i
f AND AND AND AND AND AND
.
s
v

T T

boomet b

Fig. 2-8 Event Status Register A

With Limit Check activated the associated bit in the Event Status Register ERA is set for the
respective tolerance line T1 to T8 at the end of a sweep in case of violation of the upper or lower
limit ("LIMITCHECK:LINE1 UPPER” or "LIMIT-CHECK; LINET LOWER").



Event-Status Register 8:

To remain in accordance with the [EEE 488.2 standard defining registers ESR and ESE, an Event Status
Register B"ERB” and its associated Enable register "ERBE" have additionally been provided in the
analyzer to cantrol bit 2 "ESBB” in the status byte.

Level 2nd IF
Bit number 7 6 5 4 3 2 1 0 Event Status
o Register B
Significance | 128 64 32 16 3 4 2 1 ERB?

l R | | P

AND AND AND AND AND AND AND AND

| N B | ! L

Bit number 7 G 5 4 3 2 1 0 Eve:}t Status
Register 8
Significance | 128 | 64 32 16 8 4 2 1 Enable
ERBE vaiue
7
l l - l . A ¥ Y V ERBE?
: (OR) 3

Res++vl

MSS | ESE | MAV | ESBA | ESBB

Bit number 7 6 | .5 4 3 2 1 0 Status Byte
*STB?

Significance | 128 | 64 32 16 8 4 2 1

l b I

AND AND AND AND AND AND AND
. I ! | l t | | Service Request
Bit number 7 r 5 4 3 2 1 0 Enable
s *
Significance | 128 | v | 32 | 16 | 8 | 4 | 2 | 1 *ggg,:’a'“e
Y ORMe y ¥ l l’ ] ¥

Fig. Z-8a Event Status Register B

If the warning of the overload display “Level 2nd IF” is given during a sweep, the associated bit is set in
the Event Status Register B,
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Tabie 2-11 Bit allocation of £SR

Bit- Meaning
Number
7 Pawer On
Is set when the instrument is switched on or if the power returns following a failure.
8 User Request
The user can set this bit by actuating the LOCAL key ~ irrespective of whether the
instrument setting is REMOTE or LOCAL - and thus generate a Service Request with a
corresponding setting of the mark registers. This function is useful if test routines
require manual operation as well as control via the IEC bus.
5 Command Error
Is set if one of the following faulis is detected in the received commands:
@ Syntaxerror '
& lllegal unit
®  lllegal header
# A number has been combined with a header where no number is allowed.
4 Execution Error
Is set if one of the following errors was detected during execution of the received
commands
® A number is outside the permissible range {for the respective parameter).
& Areceived command is not compatible with the current device setting.
3 Device-dependent Error
Is set if functional errors occur. ]
The error messages of ERROR REPORT can be polled using the command
“ERRORS:REPQRT?".*)
2 Query Error
This bit is set:
¢ [fthe controller wishes to read data from the analyzer but no query message has
previously been output. :
¢ [f the data present in the output buffer of the analyzer have not been read out
and a new command was sent io the instrument instead. The output buffer is
cleard in this case.
1 Request Control
Is used by the device to obtain the controlier function for the plotter after a
“PLOT:CURVE” or "PLOT SCREEN" command.
0 Operation Complete
This bit is set by the commands *OPC and *OPC? if all previous commands have been
exacuted.

*} Incontrast thereto, the overload message “Level 2nd” is represented in the additional status
register ERB. '
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Using the SRE mask register, the user can
determine whether the ESB, ESBA, ESBB and/or
MAV bits of the status byte are set, and whether
a Service Request is sent to the controller by
activating the SRQ line. Since each bit in the SRE
mask register is assigned 1o the corresponding bit
ine the status byte, the following possibilities
result {see Table 2-12), and the c¢ocmbinations
thereof.

Table 2-12 Bit allocation of the SRE

Contents | Setbit
of SRE No.in Effect
{decimal} SRE

j - No Service Request

4 2 Service Request if ESBB
bit is set {at least 1 bit
set and not masked in
the ESR B)

8 3 Service Request if ESBA

' bit is set { at least 1 bit
set and not masked in
the ESR A)

16 4 Service Request if MAV
bit is set (message in
output buffer)

32 5 Service Reguest if ESB
bit is set {at least 1 bit
set and not masked in
the £SR)

The Service Request Enable mask register (SRE) is
written by the command “*SRE value” ("value” is
the contents in decimal form) and can be read
again by the command *SRE?. It is set to "0"
whien the AC power is switched on, if the power-
on clear flag is "1”; the Service Request function
of the analyzer is thus disabled. The SRE mask
register is not changed by other commands or
interface messages (DCL, SDC).

Several devices can trigger a Service Request si-
muttaneously, the open collector drivers gene-
rate an OR function on the SRQ line. The control-
ler must read the status bytes of the devices in
order to identify the device which has triggered
the Service Request. A set RQS bit {bit 6/DIQ7) in-
dicates that the device is sending a Service Re-
quest.

The status byte of the analyzer can be read in the
following manner:

&  Bythecommand *STB?.

The contents are then output in decimal
form. The status byte is not changed by
reading out, and the Service Request is not
cleared.

®  ByaSeriai Poll.

{With R&S controllers: IECSPL adr, status.)
The contents are transferred in binary form
as one byte. The RQS bit is then set to "0
and the Service Request becomes inactive;
the other bits of the status byte are not
changed.

The status byte is cleared:
€  Bythe command *CLS.

This command clears the ESR; the ESB bitin
the status byte is aiso set to “0”. This may
clear the RQS bit and the Service Request.

* By reading the ESR (*ESR? command) or set-
ting the £SE mask register to "0" (*ESE com-
mand} and by reading the contents of the
output butfer.

-



Paraiiel Poll Enable Register PPE

The Parallei Poll Enabie Register is a sixteen bit wide register. Each bit in this register corresponds to a
bit in the status byte or a device-specific register (not implemented in the FSA). If the bitwise
combination of the Parallel Poll Enable Register with the two others does not equal §, the ST
{(individual state) bit ist set to "1". The IST bit is sent in response to a parailel poll from the controiier,
which allows to identify the participating device requesting service. (The IST bit can also be read with
tEIST?"

Fig. 2-8h is given for better illustration.

Device-specific conditions Summary messages
LLLLLLLL LLLLLLLL
11a13 |12 {11 109 |8 | 7 {mssiess |maviessal 2] 1] o Register §T3
Logical f . @
OR ; 3 %
e
4 &
< ®
: o
: Q5
‘ 3 é?
tis Jrajalnfnjoleo s | (706 s |a |5 ]2 |1]0]
Parallel Poll Erable Register PPE
iST

Fig. 2-8b Paratllel Poll Enable Register PPE



2.4.1.6 Resetting of Device Functions

The following table lists the various commands and events which cause individual device
functions to be reset.

Tabie 2-13 Resetting of various device functions

Event Power on DCL, SDC (Device Commands
Ciear, Selected
Power-on-clear flag Device Clear) *RST | *CLs
0 1
Basic device setting - e -~ Yes -
Set Event Status Registers Yes Yes - - Yes
ESR, ERA and ERB to zero
Set mask registers ESE, - Yeas . -- -
ERAE, ERBE and SRE to
zero
 Clear output buffer Yes Yes Yeas - -
Clear Service Request Yas 1) 2) 3) 3)
Reset command pro- Yeg Yes Yes - -
cessing and input buffer

1) Yes, but “Service Request on power on” is possible.
2) Yes, if only caused by message in output buffer.
3) Yes, if not caused by message in output buffer.
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- 2.4.1.7 Command Processing Sequence
and Synchronization

The commands received by the analyzer are first
stored in an input buffer which can accommo-
date up to 2560 characters. Once the terminator
has been received, the commands are processed
in the sequence in which they were sent. During
this time, the IEC bus can be used for communica-
tion with other devices. Command lines which
exceed the capacity of the input buffer are pro-
cessad in several sections. The hus is occupied
during this time.

CPERATION COMPLETE:

The commands *OPC and *OPC? {operation com-
plete) are used as feedbacks to inform on the
time at which processing of the received com-
mands was terminated and a sweep {if any) has
been campletely executed.

*OPC sets bit 0 in the ESR, and a Service Request
can then be triggered if all previous commands
have beern executed.

*QPC? additionally provides a message in the
cutput buffer and sets bit 4 {MAV) in the status
byte.

Far synchronization with a complete sweep the
function “Operation Complete” can be used with
the following commands:

SWEEP: START
*TRG
SWEEP: CONTINOUS

This particularly applies to the commands
FAUTQ:RANGE" and “MARKER: ZOOM”,

Also, synchronization is performed with the cali-
bration routines “CALIBRATION: TOTAL" etc.

WAIT:

This syrichronization can be established within a
command line by the command “*WAI", i.e. all
subsequent commands are only executed when
the previcus commands have been completely
executed. This may be favourable in the case of
very short sweep times.

2.4.1.8 Error Handling

All errors detected by the analyzer in connection
with operation via the [EC bus are indicated in
the ESR by setting a bit (bit 2, 4 or 5, see Table 2-
11}). Function faults are signalled by setting of bit
3. These bits remain set until the ESR is read or is
cleared by the commands *RST or *CLS. Thisisin
line with the standard IEEE 488.2 and enables
triggering of a Service Request and program-
controlied evaluation of the type of error.

The Query command "ERRORS?” allows for a
detailed error detection {see Table 2-9,
"ERRORS:REPQRT?"}.



2.4.1.9 Programming Examples
The following section is provided ta give the user an easy approach to programming the analyzer via
EC bus.

The examples are taifored to the Rohde & Schwarz BASIC (version 2.02) but can easily be varied for
application at other controllers.

The examples are successively completed by further functional parts, which are explained in detail.
Note:

Generally, all programs should he given procedure names and lakels to be independent of BASIC line
rniumbers.

At the beginning of a program the terminator "LF” (acc. to standard |EEE488.2 the only legal
terminator} should be set for the system controller.

10000Proioy:

16010 REM Setup Lontraller
10020 FEC TERM 10: IEC TIME 5000

10030 REM Analyzer Bus Address
10040 Fsa=20

10050 REM ... other intt stuff
10460 False%=0: TrueZsl

10070 RETURN

10080 REM --vmormmoc e e

The variables False% and True% are used in the examples for a better understanding of the program.

Apart from the setting for the IEC bus, the initialization of the devices attached is necessary:

13100Fsa_reset:

{0110 REM Reset status reg's
10120 REM and analyzer setting
16130 FEC QUT Fsa, "*CLS*RST"

101440 RETURN

10180 REM ~-—w-mwe—mooomoee e

848.0020.52 2.1 E-3
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Example 1: Sending a setting command

The first example shows how to send a setting command to the analyzer, in order to set a center
frequency of 100 MHz and a span of 1 MHz.

108 REM =2========sss======sssssz22a==== Send commands to analyzer
119 REM prologue + reset device
120 GOSUB Prolog

130 GOSUB Fsa_reset

i40 REM send new setting

150 IEC QUT Fsa,"FREQUENCY:CENTER 100MHZ: SPAN 1MHZ®

160 REM

17¢ END

180 REM ==sssswetacsz=--=zsmssss=scssaxam

1060007rolog:

10019 REM Setup Lontrotler
10020 IEC TERM 198: IEC TIME 5000

19030 REM Analyzer Bus Address
10040 Fsa=20

10050 REM ... other imit stuff
10080 RETURN

10070 REM owememmmcmemm s e

10160Fsa_reset:

10110 REM Reset status reg's
i0129 REM and analyzer setting
ie613g IEC GUT Fsa,**CLS;*RST"

161490 RETURN

10358 REM ~----r-orwmemmanan

This example also contains the procedures "Prolog” and "Fsa_reset”; in the following examples only
the new program parts are listed.

Example 2: Reading a setting
This example is used for sending the same setting to the analyzer as in example 1, but with

abbreviated commands. The sweep time which is automatically set by the instrument is then read and
output on the scraen:

100 REM s=rmesssssscazassszszsssxsse==z== fead analyzer settings
110 " REM Iait section

120 GOSUB Prolog

130 GOSUB Fsa_reset

14¢ REM Setup analyzer

150 TEC QUY Fsa,"F:C 100M;SPAN 1M"

160 REM Read device satting
170 IEC QUT Fsa,"SWEER:TIME?"

180 IEC IN Fsa,Swptime$

130 PRINT Swptime$

200 END

210 REM ssa==ssss=ssssssasaazassssesss
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Example 2: Sweep and synchronization

The program part for synchronization with sweep is often required, e.g. to evaluate the peak signal
after a compiete sweep. The easiest way to obtain the synchronization is by using the “*WAI"
command. The IEC bus commands in the example below are not executed until completion of the
sweep; the bus, however, is busy during this time.

This simple procedure should be applied when short sweep times are set on the analyzer and no
further actions are planned on the controller during the sweep.

Example 3a: WAIT command

100 REM sumwswssas=z=s===szssz========= take sweep,wait + read peak
110 REM Init section

120 GOSUB Prolog

130 GOSUB Fsa_ reset

140 REM setup analyzer

180 TEC CQUT Fsa,"F:C 10OM;SPAN IM"

160 REM take sweep and wait

176 FEC OUT Fsa,"SWEEP:START;*WAI™

180 REM marker to peak sigral
18¢ IEC QUT Fsa, "MARKER:PEAK;MARKER?"

200 IEC IN Fsa, Marker§

210 REM frag. + level of marker
220 PRINT Marker$

230 END

240 REM =s=s=szzs=zgzsszzsssszzzzszzzas

A second possibility of synchronization is provided by the command Operation Complete "*QPC?” or
“*0PC” which can be used with or without Service Request (for *OPC?).

The *OPC? command forces the device to send a message to the output buffer and to simultaneoulsy
set the MAV bit in the status byte. The output of the message may now be waited for - which
corresponds to the *WAI command procedure - or, with appropriate configuration, a Service Request
can be triggered. It is not necessary for the message to be read, since sending further commands to the
analyzer automatically causes the output buffer to be cleared.
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Example 3b:*OPC? query without Service Request

100 REM 2=szws=c=szzsssss=scos=sss=ss==x {ake sweep,sync + read peak
110 REM Init sectiogn

120 GOSUB Prolog

139 GOSUB Fsa_reset

149 REM setup analyzer

150 IEC OUT Fsa,"F:C 100M;SPAN 1M"

180 REM start sweep

170 IEC QUT Fsa,"SWEEP START;=OpPC?"

180 REM sync by read OPC msg
140 TEC IN Fsa, Dummy$

200 REM marker to peak signal
210 IEC QUT Fsa, "MARKER: PEAK ;MARKER?"

220 IEC IN Fsa.Marker$

230 REM frea. + Tevel of marker
240 PRINT Markers$

250 ERD

280 REM ==ss=szzzszszaccazsssussseszas

Example 4: Service Request
The most flexible methed of synchronizing the sweep is represented by the Service Request.

The system controller is provided with an interrupt routine which can be processed upon every Service
Request (asynchronous to the normal program run).

During this procedure the calling devices are determined by polling. The status byte information then
initiates the device-specific actions accordingly.

The following statement is added to the main program for enabling the controller to service interrupt

routines: .

nnn ON SRQ GOSUB Srg_interrupt
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The following example shows a Service-Request routine

Example 4a: Service Request Routine

12000Srg_intarrupt:

12010 REM SRO Interrupt

12020 REM Poll analyzer

12030 IEC SPL Fsa,Stb%

12040 IF (Stb% AND 54)=0 THEN GOTO Poll_next_device

124054 REM Analyzer regquaest

124648 Fsa_srq%=True%

120790 . REM Clear status reg's
12089 IEC OUT Fsa,"*CLS"

12090Po 11 _next_device:

iz2100 REM ... poll other devices
12110S5rq_exit:

12120 REM reenable SRQ-Interrupt
12130 ON SRGT GOSUB Srg_interrupt

12140 RETURM

12580 REM = o e e

This Service Request routine may be extended for servicing further devices attached and/or
additionally evaluating error messages via the Event Status register.

The configuration of the Event Status register ESE and the Service Request Enable register must be
appropriate for the analyzer to generate a Service Request at the end of a sweep.

Bit 0 is set in the Event Status register at the end of a sweep by the *OPC command - thus generating a
Service Reqguest, if released by the mask register SRE.

The routine of the example helow is used for configuration of the registers, for triggering a sweep
and for synchronization to the sweep end. In this simple example this is achieved by testing the
Boolean variable Fsa-srq% set in the Service Request routine.

Of course, a series of other actions can be carried out in the controller within this sequence, such that
paratlel processing is done between analyzer and controiler.

The controller does not check the complete sweep until this is required by the subsequent actions.

Example 4b: Sweep with Service Request

1030CTake_sweep:

10310 REM take sweep with sync
10320 Fsa_srq%=False¥

10330 REM enable SRQ on OPC
10340 IEC QUT Fsa,"*CLS;*ESE i;*SRE 32°

10356 REM start single sweep
10380 IEC OUT Fsa,"SWEEP:START;*OPC"

1037¢ REM loop: sweep end?
1038cWait_for_sweep complete:

10350 IF Fsa_srq%=False¥ THEN GOTO Wait_for_sweep_complete
10400 REM that's it !

10416 RETURN

10420 REM ~=-mmmmmmcmmmmmmm oo



New routines have been added to the complete example for controt of the sweep with Service
Request as shown in the following:

Example 4c: Sweep synchronisation with Service Request

100 REM s=======s=s=s==s==sss=s=s=z==3z=2z take sweep,sync + read peak
1190 REM Init section

120 GOSUB Prolog

130 GOSUB Fsa_reset

140 REM enable SRQ-interrupt
150 ON SRg1 GOSUB Srg_interrupt
© 180 REM setup amalyzer

170 IEC DUT Fsa,"F:C LOOM;SPAN 1"

180 REM now take cone sweep
140 GOSUB Take_sweep

240 REM marker to peak signal
210 TEC QUT Fsa,"MARKER:PEAK ;MARKER?®

220 IEC IN Fsa, Marker$

230 REM freq. + Tevel of marker
240 PRINT Marker$

250 END

280 REM =sss=sssssssssossoxsssnszssaas

16300Take sweep:

16310 REM take sweep with sync
10320 Fsa_srg%=False%

1033¢ REM enabie SRQ on OPC
10340 IEC OUT Fsa,”*CLS;*ESE 1;*SRE 32*

10358 REM start single sweep
10366¢ TEC QUT Fsa,"SWEEP:START *QPC”

10370 REM lgop: sweep end?
10380Wait_for_sweep complete:

10390 IF Fsa_srax=FalseX THEN GOT(O Wait_for_sweep complete
10400 REM that's it !

10410 RETURN

10420 REM wwwwamam e s i o mm e

12000Srg_interrupt:

12010 REM SRQ Interrupt

12020 REM Poll analyzer

12030 IEC SPL Fsa,$tb%

12040 IF {Stb% AND 64)=0 THEN GOTO Pell_next_device

120890 REM Analyzer request
12060 Fsa_srq%=True%

12070 REM (lear status reg's
12080 TEC OUT Fsa,"*CLS"

12080P011_next_device:

12100 REM ... poll other devices
121105rg_exit:

12120 REM reenable SR-interrupt
12130 ON SRQ1 GOSUB Srq_interrupt

12140 RETURN

12180 REM === == e e



Example 5: Output to the plotter

The Pass Control protocal is used by the controlier for output of the complete screen contents or the
measuring curve from the analyzer to the [EC bus piotter.

This means that the controller function is passed to the analyzer for control of the piotter. The
analyzer then addresses the plotter as listener. After plotter output the controller function is again
passed to the controller.

The Pass Controf Back command “PCB” is used to inform the device about the address of the controlier
to which the controiler function was returned again.

The controiler can perform further actions during the plotter output - except for {EC bus control of

devices. The "Wait Take Control” command is used for waiting for the analyzer to pass the controller
function.

10800P1ot_screen:

10610 REM controller address
10520 Controllers=}

10830 REM configure PCB

10540 IEC ADR {(ontreller: [EC OUT Fsa,"*PCB "+STRE(Controller)
10550 REM send plot command

10580 IEC OUT Fsa,"PLOT:SCREEN®

10578 : REM pass control > analyzer
16580 IEC TAD Fsa: IEC TCT

15490 REM wait for plot complete
1G600 IEC, WTCT

16610 REM that's it !

10620 RETURN

10630 REM w=mmmmm s o s e

JER it



Example 6: Reading trace data and instrument settings

The contents of traces 1 to 4 can be read from the analyzer with the appropriate query. This also
applies for the associated instrument setting required for measuring the trace record. This record is
transferred with binary notation and consists of 2190 bytes. The first 1802 bytes represent 901
measuring values of the trace, the following represent the compiete instrument setting. For binary
data transfer the analyzer is configured to terminate on £0I, since a terminator cannot be identified in
binary mode.

The records read in can be saved on disk - with the variable Filename$ being preassigned in this case.
An array is required to read in binary data, which must be dimensionized accordingly.

Example 6a: Reading in and storing trace data

10760Trl_store:

10710 REM store trace 1 on disk
10720 OPENO# 1,Filenames

16730 REM tarminator EOI

16740 1EC TERM 1t

13750 REM read trace 1

107480 IEC OUT Fsa,"TRACE:BLOCK:T_ 17"

10770 IEC IN Fsa,Tri$

10780 REM store and close file
10790 PRINT# 1,Tr1$: CLOSE# 1

10800 REM restore terminator
10810 IEC TERM 10

10820 RETURN

L0830 REM --r—me e e e

The instrument data read in above the trace data are coded according to the table in Section 2.4.1.10,
The values for the reference level, the measuring range and the reference level offset can be used to
convert trace data (corresponding to the A/D converter values) to level values. When restoring the
trace data the trace buffer can either only be displayed (Exampie 6b} or completely reconfigured
together with the instrument setting (Example 6¢)

Example 6b: Transfer of trace data to the analyzer

108407r1_load:

109850 REM Toad trace_ti

10860 OPENI# 2. Filename$

10870 Tri$=INPUTS{2500,#2): CLOSE# 2

108840 REM config. binary transfer
10890 LIEC OUT Fsa, "TERMINATOR E0I”

10909 REM send trace_l data

19810 IEC QUT Fsa,"TRACE:BLOCK:T_1 #0"+Tri$

10829 REM recanfigure to default
10830 TEC QUT Fsa,"TERMINATOR LF_ECI”

10844 RETURN

10950 REM: =m=mmmmm oo



Example 6¢: Restoring trace data and instrument setting

10960Tri_restore:

10970 REM restore trace + setting
10980 OPENI# 2 .Filename$

10880 Tri$=INPUTS(2500.4#2): CLOSE# 2

11000 ) REM config. binary transfer
11010 IEC QUT Fsa,"TERMINATOR EOI™

11020 REM send trace_l + setting

11030 IEC OUT Fsa,"TRACE:RESTORE:T_1 #0"+Tri$

11040 REM reconfigure to default

11950 JEC CUT Fsa,"TERMINATOR LF_EGL"

11060 RETURN

11070 REM ~--eommmmmmmm e

The following programming example shows the handling of routines by saving a measurement on a
disk. The array size must be sufficiently dimensionized and the file name - including the path name -
preassigned.

Example 6d: Measurement with subsequent saving on disk

100 REM zezexszssexsszsssr=sszssmsesesss tgke Sweep and save on disk
110 REM Init section

120 GOSUB Prolog

130 GOSUB Fsa_resat

140 REM enabie SRQ-interrupt
150 ON SRQ1 GOSUB Srg_interrupt

160 REM define array + filename
1740 DIM Tri$(2500}

180 Filename$="A: TRACEL.DAT"

180 REM setup analyzer

260 IEC OUT Fsa,"F:C LOOM;SPAN 1M®

210 REM now take one sweep
220 GOSUB Take_sweep

230 REM marker to peak signal
240 TEC OUT Fsa, "MARKER:PEAK;MARKER?®

250 REM store trace_1 on disk
260 GOSUB Tri_store

270 END

280 REM RIS FREERSISSSISSSSSSESS=

P Y T T L) - 4 L |



Example7: Fastreadout of trace data

As in the preceding exampies, also in this case a trace record is read out from the instrument. This is
achieved by the “TRACE"? command which initiates several actions in the analyzer:

- Start of a sweep (without graphics display on screen)
-~ Synchronization to end of sweep
- Qutput of the binary trace data via the |EC bus

in this example, 10 sweeps are saved in one record for subsequent evaluation. Saving of the trace
record is carried out in paraliel to the next measurement. Sweep rates of approx. 130 ms inciuding
saving on hard disk are thus obtained.

100 REM ==s=ssrse=zc=sssssssemzzcoxszsas take 10 sweeps+save on disk
11g REM Init section

120 GOSUB Prolog

130 GUSUB Fsa_reset

140 REM define array + filename
1840 DIM Tr${2500)

164 FiTename$="TRACE .DAT": OPENO# 1,.Filename$

174 REM EOI for binary transfer
180 TEC TERM 1

130 REM setup analyzer

200 IEC BUT Fsa,"F:L 10OM;SPAN 10M:SWEEP:SINGLE"

210 REM now take one sweep

220 iEC QUT Fsa,"TRACE?": IEC IN fsa,Tr$

230 REM Toop for 9 sweeps

240 FOR I=1 T0 8

250 IEC OUT Fsa,"TRACE?": PRINT# 1.Tr§: IEC IN Fsa,Tr$

260 NEXT 1

270 REM save last sweep on disk
280 PRINT# :.Trs

280 CLOSE# §

3ga END

310 REM z=zzcesszscaozsmenessszssossme

u M A e . nma
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2.4.1.10 Trace Record

The trace record consists of 2190 bytes. The first 1802 bytes represent the 901 A/D converter valuas of
the trace buffer. The following bytes represent the complete instrument setting:

0000:  int trace_buffer [901]

A/D-Canverter result at start-freq. ga i ogjac|og

1800:

A/D-Cohverter result at stop-freg. GG oD 0000

Calculation of the level value

For conversion of the binary trace data into level values, the 16-bit values must be shifted by 4 bits to
the right. Due to the 12-bit resofution of the A/D converter, the result is a value between 0 and 4095.
The value "3938" corresponds to the reference level set.

Level conversion:

1. Log=Scaling

buffer[i] > 4) — 3938
lovel[i] = 2uferld > 4) . range + ref level
3938

2. Lin. Scaling

(buffer{il » 4)

level[i] = 2000 1
evelli] & 3938

+ ref. level

Level, range and ref. levef are indicated in 1/100 d8.

1802: unsigned char state [0]

67106 | G5t 0403510240100

Power Up Display
Frequency Analyzer
Scalar Network Analyzer
Communication Analyzer
Receiver

Function:

Setup

QW ~;Min bW N O

s

QAQ NNAIN B 7121 £.2



1803: unsigned char state [1]
07 {06 0510403 :02]01700
Hardkey: 0 -~
1 e o e
2 Special Function
3 Display Line
4 Marker
5 Multi Marker
6 Sweep
7 Trace
8  Trigger
5  Coupled Function
10 Auto
11 Freguency
12 Span
13 Reference Level
14 Level Range
13 Units
16 -
17 ==
18 Main-Menu Receiver
19 Receiver Frequency
20 Receiver Display Line
21 Receiver Marker
22 Main-Menu Scalar Network
23 J—
24 Main-Menu Communication Analyzer
1804: unsigned char state [2]
97 U6 ]G5 104103026100
Hardkeys/ 0  nothing active
Data entry: 2 Screen
3 Display
5  Plot
8 Help
7 Save
8 Recall
9 Hold
10 Mode
20 Fioat
21 Signed Float
22 Integer
23 Signed Integer
24 Number
1805: intreference [0] Referarce Level
1807 int referenice [1] Reference Level Offset
1809 inttglevel Level Tracking Generator
1811: int tgoffset Leveloffset Tracking Gen.
1813: unsigned char rfatt RE-Attenuation
1814: unsignhed char tgatt TG-Attenuation
1815: intmixiev Mixer level

e e N eVt Ta N ade )

*0.01dRB
*0.014d8
*0.01dB
*0.01dB
*1dB

*1dB

*0.01d8



1817: unsigned char gain [0} Range Frequency Analyzer

07 |66 105|064 ;0302|0100

I

fevel range
000 110dB
001 100dB
010 50dB8
01t 20d8B
100 10dB

101

td8

level scaling
0 -~ logarithmic
1 - linear

leval axis

¢ - dB

1 - %

level grid
0 - absolute
1 - relative

spare
freq. scaling
{0 - logarithmic
t - linear
1818: unsigned char gain [1] spare
1819: unsigned char gain {2] Units
p7posdos | 04§03 |o2iol|ae

e unit
0000  [dBm]
0001 [dBuV]
0010 [dBuA]
0011 [dBpT]
0100  [dBpT/MHz]
1000 [dBuv/m]
1001 {dBuV/MHz]
1010 [dBuV/mMHz]
1011 [dBuA/m]
1100 {dBuA/MHZ]
1101 {dBuA/mMHz]
1110 [dBpW]
receiver grid unit
0t - [%]
10 ~ [Hz]
11 - [kHz]
dB
Probe
0 - off

AT NN O

1 - on

i e e



1820: unsignedcharmode[0] Trace!

07 P06 05104103062 101]00C

I

1821: unsigned charmode{1] Trace2

97 q 08 [ 05 [0403]0201;0¢

samme as trace

1822: unsigned char mode (2] Trace3

07 § 08 : 06 1 ¢4 | 03 )02 ]| 01] 00

same as trace 1

1823. unsigned charmode(3] Trace4

07§08 | G5 (04| 0302 |0L]GO

same as trace 1

A AT T

mode

000 blank

001 view

010 clrfwrite

011 Max.Hold

100 Average

101 -

difference

0000 trace 1 + const.

0001 trace 2 + const,

0010  trace 3 + const.

0011 trace 4 + const.

0100 trace 5 {clriwr.)

0101 trace & + const.
{transmission)

0110  trace 7 + consti.
{reflection}

0111 trace 8

1006 traced

1111 levelline

difference

0 - off

1 - on

~ s

EL



1824: unsigned char mode {4]  Sweep
07 |06 o8 loajo3faz]aot]oo
I——‘_ trigger source

00 -  extern
01 -  video
02 - line
03 - free
siope
0 - neqgative
1 - positive
Curve Trace Disable
0 - enable
1 ~ disable
beam
0 - off
1 - on
sweep mode
¢ - continuous
1~ single

® sweep
0 - off
1 = on

1825: unsigned char mode [5]  Coupling
07 {06 §65 | o0a|03foz2}o1l]oo

—

AT AN £

Res. Bw.

0 -~ uneoupled
1 - coupled
Vid. Bw.

0 ~ uncoupled
1 - coupled
Sweeptime

0 -~ uncoupied
1 - coupled

spare
ratio
span/resbw
00 - sine
01 - noise
10 - pulse
11 - manual
1w



1826:

unsigned char mode {6]

Auto

G7

06 | 06 | 04 ] 03

0z fos

H

I

1427:

unsigned char mode [7]

ACDC

07

06 ;0510410302 01

]

1828:

unsigned char mode [8]

L

Span

07

06 {05 1040302 01

0g

OAQ NANTIA 25

share

RF Attenuation

0 ~ coupled

i - manual
mode

00 -~  normal
01 -  lownoise
10 -~  lowdistortion
range

0 - off

T - on

zZo0m

0 -~ off

t - on

track

0 - off

1 - on

auio ACG/DC

0 - off

i - on

ACIDC

0 - DC

T - AC
span

00H - normal
OFFH - zero

" ADC



1829:

unsigned char mode [9]

CF-5tep

az

06 [ G5 ;04 |03 02 |01

G0

I

stepsize

00 =~ 0.1 *Span
0t - 0.5*Span
10 - xMHz

1t - Centerfreq.

1830:

1836:

1842:

<har span.rbw [6]

char rbw._vbw [6]

unsigned char ifcount

Bit Display
0 - off
1 - on

ratio Span/Resbw

ratio Resbw / Vidbw * 1000

resolution iIF-Counter

a7

06 {06 | 04703 | 02101

a0

1843:

unsigned char spfunic [0]

resolution

0 10 kHz
1 1 kHz
2 - 100Hz
3 -~ 10Hz
4

5

1 Hz
0.1 Hz

i

H

Detector

a7

06 105 10400302 01

H

I

Detactor
0 off (coupled)
T on

Detector type

000 -~ Peak+
001 — Peak—

010 Sample
011 = ==

100 Auto Peak

i

DAG ANIA LY

spare

LR EL]



1844: unsigned charspfunc{1] Transducer Table

07106 J05F04103f027]0L |00

I

Transducer Correction
0 off
t on

Active Table

xxx1 = Table t
xxix — Table2
xixx = Table3
1xxx =~ Tabied

1845: unsigned char spfunc [2]

07 {06 105 (043030201100

1846: unsigned char spfunc [3]

07 106100 1041030210100

1847: unsigned char spfunc[4] Reference

07 |06} 05040302013 C0

L

Reference
0 - internal
T =  externa
1848: unsigned char spfunc{S] Mixer
G7 1068105 104:i03 1902101140
L_’“""s’\/lixeritfe‘u'&zl
0 = normal

1 - manual

i g



1849: unsigned char spfunc [6]

07 }06 (05 1040310230100

L

Active window
00 - -

81 - Window 1
10 - Window 2
11 - -

Split Screen
0 - off
T - on

1850: unsigned char spfunc [7]

B7 {06 (0516410302101 00

1851: unsigned charspfunc{8] 75 0hm

07 | G6 { 02 (0403 |02;01}00

I

Matching
0 - off
1 = on

FSA-in/ TG Out
006 - RAM
001 - RAZ

RAR 4NN K2 7129



Tracking Gen
0 - off
1 - on

Transmission

0 - off

1 - on
Reflection

4 - off

1 - an
Detector Auto
0 - off

1 - on
Detector

o - If

1 = rf
external ALC
0 - off

1 -~ on
external AM
0 - off

1 -« on

Source Power max
0 =~ off
1 - on

Average - Samples

Continuous Sample Mode

1852: unsigned char tgmode
07 {06 {08 }04]03]02|01]00
18583  intavg.hum
G
1..32767

A SR

Real Average Mode
Single Sweep: Stop Sweep

after avg.num Samples
(*OPC on IEEE Bus)



1855: intbw kfact Correction Level * 0.01 dB (Unit/MHz)

1857: charbit.resol [6] Bit Display Resolution * 1 ns

1863: unsigned char spare [19]

1882: chartgfreq (6] Frequency Offset
Tracking Generator * 1 Hz

1888: unsigned char spare

1889: unsigned char trace

G7 } 06 050403020100

L'"“—“ Trace 1
6 - Window!
1 = Window?2
Trace 2
0 - Windowi
1 - Window?2
Trace 3
0 - Windowt
1 - Window2
Trace 4
0 - Window1
1 - Window?2

Compatibility Bit
{always 0)

R4R OO0 52 2.141



2.5.4 External Fioppy Interface

The floppy disk station can be connected to the Pin | VO | Signainame Function
EXT. FLOPPY socket at the rear of the analyzer 27 b aw-Data Carries data to be-written. A
{(see Fig. 2-? 2. switch from High to Low causes
"’ B an impulse at the write head.
The signal warks only during
Write Gate = Low.
Pl sssseossesrsessenase, 28 i1 Ktep Moveﬁh?hgadonetrac‘km?hg
17 SHEOEHLOSCRDPEE O RGO 20 direction indicated t?y Direction
Select for each Low impulse.
When AVrite Gate is Low no step
ey T TE el is possible.
= = Ewtrernal socket
(connector soider sida) 29 i | /Dir Defines the direction of
ey oo 00T movement for the head.
Fig. 2-12 37-pin Cannon connector High = toward rim
Low = toward hub
30 i | AVotor an Turns on the motor of the disk
drive. Ajumper in the drive
LomE ailows the select signal to be
used.
2,5:4.1 Pin Assignment and Signal 21 11 | osel 2 e
Desmpﬁmn 37 i D-Sel 1 {externat, "B"}
23 | §/D-Seld {extarnal, "A")
ST Allows selection of the different
Tabie 2-17" drives if more than one is
installed.
Pin | /O | Signai name Function
21 1.0 -/READY . | Signals device ready (power on, 34 G | findex lndicgtes the start of track with a
_ A . | disk inserted and rotating) Low impulse for each rotation.
27 | sidesel Selects one of the two heads 36 i | /Meadload prers th_@ ﬁead to the floppy
. disk. The drive must alsc be
Low = Side 1 selected and /Ready = Low. Alse
Low = Side 2 turns on the access LED.
23 G [ /R-Data Carries raw read data. Signals a 204 n.c
t.ow pulse for each change in 352
magnetization. 37
24 oW Brot Determines if floppy disk may be
written to. Low Eocpgs out they 3o GND ground
write signal. The 5 1/4" floppy 9
disk is protected when the write
protect notch is covered.
25 O | /MTrack0 Signals first track. Usad to
determine position after power-
o,
26 | EW-Gate Selects signals for Write Data

and Read Data.
*High = Read Data active
Low = Write Data active
Use of a write protected diskette
internally prevents writing.

TS



255 External Video Interface

The analyzer allows connection of an external
color monitor. For this purpose five BNC sockets
are available on the rear of the unit. The socket
COMPOSITE VIDEQ may also be conneacted to a
video printer. Please note that the analyzer uses
a line frequency of approx. 30 kHz.

Connection is carried out using a 70-{ coaxial
cable. For connector lengths of under 2 m no
visible degradation of display quality is
noticeable when 50-0) lines are used. A special
connecting cable with a 9 pin socket is available
for IBM-PC/AT compatible monitors with a line
frequency of approx. 30 kHz under the designa-
tion:

Video Cable R-G-B-SYNCEZ-1.... 837.1514,02

EXTERNAL MONITOR diagram within a picture and withir a line.

GREEN BLUE COM? VIDED . . ,
Within the timeframe of a picture (20 msec.} 512
lines at 34 usec. each are written. Approx., 2.6
msec. are provided for picture. return tcgether-x
with the fieid sync pulse.

H SYNC/ .
COMPSYNC  VSYNC Each line {of 34 usec.) is composed of 1624 pixels -
- W T ' o of 25 nsec. each. Approx. 8.4 usec. are provided

_ . for the line return and the line sync pulse. ‘
RAR NY?0 R 7 149 F.2

2.5.5.1 Interface Description

® Internal resistance 75 Q

¢ (omposite video signal (BAS signal mono»
chrome) as well as o

® Composite sync. and red, green, biue ‘

& Field frequency of 30 Hz, non-interlaced
@ Llinefrequency 29.41 kHz.
@& Pixel frequency (bandwidth) 40 viHz

& Color monitor:
Four BNCsockets
Video signal RGB 0.3 to 1 V into 75 { (posi-
tive)
Composite sync 0 to 2V into 75 Q (negative)

2.5.5.2 Signal Timing Sequence

Fiqure 2-13 shows the composite: video timing.

e g

i



oSy
¥y £
Tov T
T USYNC_ . .
G S 512 x H $YNC
I . \ibianking !
{ [ i ] :
0 08 175 26 20 Tims
v
G5V
N s’
A
1024 Pixel & 25 ns:
ov = 25.6 s
HSYNC ‘ oy
{ | ! E ! -
0 23 S 84 34 Thas

Fig. 2-13 Time frame of COMP.VIDEOQ, picture (above) and line (below)

Th'e connectors R, G, and B show the same timeframe as the signal COMPOSITE VIDEOQ. However, the

sync pulses of 0V are not present. The voltage is 0.3 to 1V at fuil brightness.

Figure 2-14 shows the signal SYNC for a screen frame. It is composed of 560 line sync pulses and one

field sync pulse.

LTI

I ps

Pl R
0 095 20

Fig.'2-14 Timieframe synchromization
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2.5.6  Keyboard interface

2.5.6.1 Interface Characteristics
The interface hasthe following specifications:
® serial data transfer with 2400 baud

# |evel 0to 5V {reduced R5-232 ievél)
& data format: start bit + 8 data bits + stop bit

2.5.6.2 Connector

EXT
KEYBOARD

#5V sarielle  Schirm und Masse
Daten-
leitung

Fig. 2-15 Connection of keyboard

Connector 24 on the front pans!l of the display
unit is switched in parallel with connector 68 on
the rear panel. The itwo' connectors carm be
optionaily used.

848 (020 57 7?1581

2.5.6.3 Signal Timing Sequence

The interface functions with positive [ogic i.e.
inverted RS-232 signal. ON state corresponds to
+ 5V and OFF state correspgonds £6 0V, With the
standard speed of 2400 baud, a cyir:E@ corresponds
to approx. 416 psec. Fig. 2-16 shows the code
<CR> (= 0D hex} as an example. The stop hits
are not visible since the idle state levél alsois + 5
V. . :

8 data bits 0D {Hex.}

S5V S | p—
IV I b 006 Q 1
[ 1Y - -
StartLSB MSE  Stop
416ps T

g
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