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2 Preparation for Use and Operation

2.1 Initial Start—up

2.1.1 Setting up the Instrument
The instrument may be operated in any position; when using a power cabie with an angle connector
(R815 stock number DS 0864400), it may also be operated in the upright position. The instrument is
equipped with tilt feet at the bottom.

9 Do not obstruct the ventilation holes!
9 Ambient temperature 0 to 50 “C
" Prevent moisture condensation. Once the instrument

has become wet, it must be dried out before it is switched on.

2.1 .2 Rackrnountin-g

The Adapter zza-ee (order number 08214533) permits the instrument to be mounted in 19'; racks
according to the mounting instructions enclosed.

-

2.1.3 Power Supply

The instrument is designed for operation from AC suppiy voltages of 100 V. 120 ‘v'. 220 V. 230 V and
240 V and frequencies between 47 and 440 Hz.

The voltages may deviate as follows from the nominai vaiues of the AC supply voltage:

Nominal AC suppiy voitage permissible AC suppiy voltage

100V 210% QÜtGHÜU

HOV i0% l03toi32‘v’l+

220v 10% team 242vHr

230 {200) V - 113%! + 15%(-1fl%f +10%) 207 to 264v

The instrument is factory-eat to 230 V.

Adjusting to other AC supply voltages:

Disconnect the power cabie.
Lift off the cover of the voltage selector at the rear using a screwdriver.
Remove the coding cylinder and reinsert it. such that the desired voltage value can be read.
For an AC supply voltage of 240 V set the coding cylinder to 230 v.
If necessary. lift off the fuse holder marked by an arrow, insert appropriate fuses and reinsert the
holder.
Fuses for 100 V or 120 V: lEC 1 27-1“ SUUHJZSO V

220 V or 230 (240] V: iEC 127-51” ESOHIZSO V
(See also the iabeiling at the rear of the instrument).

Connect the instrument to the power outlet using the power plug and the power cable supplied-
Note the reievant provisions according to VDE/ESC.



2.1.4 Switching On. Basic Setting

The instrument is switched on using the power switch on the front. The dispiay wifieubseouentiy read
out the following messages: -

NRVD : instrument designation
new v Ly zecaaa 32 V my: firmware version number

:2 : IEG—bus address set

narrow INCLUDED Option NRvDuBZ instaiied

0r

we apnea not instailed

INLCHECK [man] Seifatest software and caiibration data

magi-lacs; [Aims] Self-test anaiog hardware

am: 55mm l Read data memory of measuring head

No fault has been detected in the seif-test.
(Error messages in the case of faults see 3.6).* ALL TESTS PASSED * l

ii measuring heads are connected, their data are read in and checked foiiowing the switch-on
sequence. The instrument is then ready for measurements. '

if NRW}

ä two measuring beads are connected to the NRVD or
'3 a measuring head is connected without changing the channel,
the instrument assumes its previous status prior to test switch—off. Exception: Zero correction is not
switched on again.

The response of the instrument changing of the measuring beads will be described in the next section.

The basic setting can be obtained using RCL 0 (see 3.3.12)

(-3 G E]SETUP E3 a 13-3 “CL
[::3 [jiZEEfi ?„.„

E] a e
Vaiue entry

Q5



2.1.5 Connecting the Measuring Heads

The measuring heads are connected to the NRVD by inserting the plugflin adapter into the receptacies
of the NRVD as far as possibie:

f @Rmoeescmnz “POWER METER*NRVB 351300332 N

' one:

{IllllllffllllllllllllliIIIHHIIilIHlH I ._ "
gfiml—‘r’r—I—j"—T—T

more: . fleet; '

33333333331 on: _

3
one}

FREQ CORR

I new

: i '= i Ker-:-l
weenie.

ea: '

Ä B E} UTFHT PBWE R
m raw

f“ 1‘

W

canoe m man“? j

I1: is possibie to measure with one or two (identical or different) measuring heads at the same time.

Connection and disconnection are aotomaticaiiy detected and indicated by the NRVD. With the
instrument switched on, this shooid only be done in manual operation (Connection and disconnection
in the remote status of remote controi see 3.8.1.7}.

When a measuring head is connected, the foiiowing message appears in the dispiay:



if no measuring head is connected, channel A is automatically set. Operation is then only possible
in channel A. instead of a measured value, the following is disolayed:

if only one measuring head is connected with the instrument switched on, the instrument
automatically switches on the associated channel and selects measurement mode AVG. Zero
correction (ZERO) is switched off. Operation is only possible in the channel switched on.

if, with two measuring heads connected, one power sensor is disconnected while a measurement
is being performed in its associated channel, the instrument automatically switches to the other
channel. if the measurement is performed in an operating mode which requires two measuring
heads (e.g. reference measurement or reflection measurement), the measurement mode AVG is
set.

When a measuring head is connected in the switch-on status, its data are read out and taken into
account in the subsequent measurement.

2.1.6 Fitting Sensor Connectors to Rear Panel

The two frontupanel sensor connectors as supplied from the factory can he refitted to the rear panel
by carrying out the following steps:

l—
"P

‘P
’E

‘J
"‘

”3“
?“

Screw off rear—panel feet (2 x 2 screws)
Take off bottom panel to the rear
Dismantle blank panel covering the sensor connectors (three screws)
Screw off frontupanel plate (four screws).

_ Screw off- plog—in with sensor connectors from the front panel (three screws) and fix it to rear
panel
Fit rear—panel blank panel to front panel.
Mount again frontapanel plate, cover and feet at he rear.



2.2 input/Output Option NRVD-BZ

Features of the option:

‘l‘wo simultaneous analog outputs for measurement channels A and B
Trigger input for triggering the start of the measurement
Ready output signal with valid measurement result
F reg uency-proportional DC voltage input for analog “frequency response correction

2.2.1 Fitting the Option

Unscrew the feet on the rear panel (4 Phillips screws).
Push the top and bottom cover towards the rear of the instrument and remove.
Remove the covers of the connectors at the rear of the instrument
Screw the connector panel of the option to the rear panel of the instrument by means of two
Phillips screws and run the flat cable to the top of the instrument.
insert the plastic spacers supplied (e pieces) into the holes on the computer board (top of the
instrument).

9 Engage the option board into the plastic spacers.
Remove the cable from plug X60.

Ü Connect three flat cables:
26»wlre cable from the option to pi ug X68 of the computer board
tO-wire cable from the connector panel to plug X8 of the option board
3-wire cable from the connector panel to plug x103 of the analog board.

9 Reassernble the instrument.

Ü
Ü

iü
i

Ü

2.2.2 Calibration of the Option

After fitting the Option NRVB-BZ, the two analog outputs must be calibrated.

The output voltages of the analog outputs are measured one after the other via an external
connection between the analog outputs and the frequency control input (DC-FREQ). This assumes that
the NRVD has alreadyr been calibrated.

To perform the calibration, the instrument itself measures the DC voltages of the analog outputs and
calculates correction valuesl which are stored in a nonvolatile memory. '

Caiibrierung:

Press the keys ”SPEC" ”mre" "DQOUTP" "CAL”
Use a BNC cable to connect analog output DC—l to the input for analog frequency response
correction DC (FREQ) (see page 3.4)
Press "EXEC" key
Connect output {DC-2 to input DC (FREQ):
press ”EXEC" key
Continue the measurement using the a» MEAS key.



23 Selection and Use of the Measuring heads
The power sensors for the NRVD permit voltage and power measurements according to various
methods and for a variety of applications. All power sensors have in common a few characteristics
which the user should make himself familiar with in order to avoid measurement errors and for safety
reasons:

Ground terminal

The ground terminal of all power sensors is DC coupled with the metal casing of the NRVD! in order
to avoid current surges, do not connect the ground terminal with dangerous contact voltages
exceeding 50 Vi

Powers-handling capacity and max. input voltage

Do not exceed the voltage and power limit values given in the Specifications of the power sensors!
Fire hazard! Risk ofcurrent surges!

Zero adjustment

Prior to measuring very small voitages and powers {recommended value: sensititity of measuring
head + 30 d8), a zero adiustrnent of the NRVD must be performed (ZERO, see 3.3. 36).

Weighting errors

Voltage and power measuring heads with diode rectifiers measure with rats weighting only with
reiatively small ieveis up to about 22 lO WV (220 mwt row with preceding 20—d3 divider). With
greaterievei values, display errors are to be expected for non-asinusoidal or amplitudeemoduiated
sigmals~

i‘herrnai sensors {NRV-ZSl and NRW-252) measure with true rms weighting over the entire
measurement range, irrespective of the waveform and type of modulation. No weighting error is
produced.



2.3.1 Power Measurement

High-frequency sources such as RF and microwave generators and also the outputs of passivecomponents (directionai couplers, attenuator pads, power dividers. fiiters, etc.) to which power isappiied are characterized by the reflection coefficient as weii as by their avaiiabie power.

in the field of measurements. the power avaiiable in the case of impedance matching (termination ofthe source with 50 or 7S {2) is of particu-iar interest. it can be measured over a iarge frequency and levelrange using the power sensors NRV-Z.-. (Fig. 2-H. The high caiibration accuracy and the exceiientmatching of these power sensors resuit in very smaii measurement errors.

‚r
ämu: mu mm» some

onisiieerllrmm

NEUE}

Source Power sensor . . ...... J,
NRVwZ...

mammar-
Nominal
power

into 50:75 fl

Fig. 2-1 Power measurement using Power Sensor NRVwZ and NRVD

in the RF range, the insertion Units URVS-eze and the RF Probe UMS-27 can aiso be used for powermeasurements (Fig. 2*2). They offer advantages over the NRV Power Sensors if a larger dynamic rangeand higher powe-r-handiing capacity are required. Since the insertion units and the iii: probe areconnected up in the same way for the caiibration (probe in the 50-52 adapter), a reiativeiy srn-aiimeasurement uncertainty can aiso be obtained.

in order to dispiay the voitage measured by the RF probe in the display units W and darn, thereference impedance of the adapter must be entered before (REF e IMP we» 502’75 a: STO). Theinsertion units aiready contain this information in their data memory.

The sensor-specific frequency reSpo nse correction is described in section 3.3.4.



Lew-reflection termination

RF insertien Unit URVflZZfi-Zd

RF Prebe URVS—Z?

Adanter uevizso {50 Q}

RF Probe UR'U'S‘Z?

Adapter URELZB {3’5 £1}

Fig. 2+~2 Connection of insertion unit and RF probe for power measurement

Tabie 2-1 Recemmended appi-icatien ranges for pewe-r measurements

PeWer Sensors
NRW-Z...

insertinn Head
URVS-ZZ

insertion Heed
URV‘SuZdJSB

RF Frühe in
Adapter
URVv-ZSG

insertien Unit
uevs-zms

RF Probe in
Adapter
UHU-23

Präguency
range

Ü t0
26.SGH2

9 kHz m2 (EH: zoo kHz w 2 an 2G kfizte 1 GHz 200 kHz tn 2 GHz 20 kHz w
500 NIH:

Lava!
measurement
range

453 ta +2? (13!?! ~60 te «r» 33 darn 4161:0 + 53 dfim “60 tn 4:- 33 darn 412m + 5‘? dBm —62 w +31 dBm

PDwEr
measurement
range

0.5 nw m 0.5 w TnWtflEW 100 nWtü 200W inWtflEW Si} nWte 130W 500 9W to i .3 W

Max. power-
handhng
ca packt};

4.5 W 450 W 2W 300 W 2W

Impedance 50 and F'S Q SÜQ SÜQ 27552 3’552

Measurement
accuracy

++++

Frequency
response
carrecnon

yes yes yes yes n0



2.3.2 Level Measurement on Coaxial Lines

if the signal ievel is to ise measured on a transmission fine with simple means, the coaxial voltage
measurement can be used (Fig. 2-3)- With a smelt VSWR, the voitage is constant aiong the line and
constitutes a measure for the signal level or the transmitted power.

RF insertion Unit
Source ueuszzszs Load

G -C3

ä VRF2
Ze

23 = 50/75 52

K.
Fig. 2-3 RF ievei measurement using insertion unit and NEW?)

For this measurement, 3 insertion units and the RF probe with adapter and piugeon divider are
auaiianie (Fig, 2-4 and Tabie 2—2).

Table 2-2 Recommended aopiication ranges for coaxiai ievel measurement (insertion loss <03 dB
and SWR €122 for the specified, frequency ranges .‚. tyo. vaiues unless stated othemise in
the Specifications).

RF probe in
adapter
{use—26)

fliuider 20 dB Divider :10 dB insertion Head
(U RWZE) {owes} unusizsns

insertion Head Insertion Head
oeusizz URVS‘ZMD

Frequency 9 kHz to 1 GHz 200 kHz to 2 GHz 29 kHzto 2 MHz to 1 MHz to 200 kHz to 2 GH:
range 300 MHZ £100 MHz 560 MHz
Voltage 200 puwwv zinvtoiflfiv zeoawoiov 2to 32V ZOrnUto 32V ZtoioDU
measurement
range

Level «Erato +33 darn 40 to +53 oBm' 4.50 to +33 {13111 40m +43 darn ~20 to +43 darn ~42 to +51 earn
measurement
range

Power 1nWto2W 1GGnWtoZGOW 1nWto2w iflfinWtoZGW 1Gto20W SUnWtotafiw
measurement
range

Mast- input Mixing/SCI Vgl 44D ’Uppf‘l wg 44 Vpplflßfl VII M0 "JWD’SD Ugh! 1,5 kvw’?50\ipk! W Um}? 5W}!
voitage i5 Vrms $50 um 15 um 32 if,” 32 V,” 150 Vrm

impedance at: n ' so a so a so a _ so a 75 o
Measurement + + + + + + + o e + + +
accuracy

Frequency yes yes no no no yes
response
correction



Levei and power can be displayed by selecting the dispiay unit dBm or W (key WedBm). in the case of
the RF probe, the impedance must be set before (only 50 S2!) (REF 4 IMP e 50 „3.. STD, saß-33.1 1), The
insertion units already contain the impedance information in their data memory. To reduce the
measurement uncertainty, the frequency response correction data of the insertion unit can be taken
into accou m; (see 3.3.4).

BNCedapter {SE} {1)

Reduction steeue

Plugeon divider 20 dB or :10 dB

RFn-Probe
URVS-Z?

Fig. 241- Connec‘iion of the RF probe for coaxial level measurement



2.3.3 Highvnimpedance AC Voltage Measurement Using RF Probe-

The RF Probe URVS~27 permits no-loed highufrequency AC voltage measurements in electronic circuits
(Fig. 2*5). The frequency range for this application extends from 20 kHrto about 400 MHz (to 1 GHz
for indication). The voltage measurement range extends from 200 pv to 10 V (to 100 ‘v’ or 1000 V with
plug-on divide-r}.

I"

6m mum“ urn

NRVD

RF- Probe

‚._._._ ________

W

Test item

RF probe with oiug-on divider 20 d3 {40 dB}

Fig. 2-5 AC voltage measurement in RF circuits with probe and NRVD

The plug—on dividers do not only extend the voitage measurement range. but aiso increase the input
impedance (Table 2—3). The attenuation value of 20 or :10 dB can immediately be taken into account in
the display using the function REF -> ATT CORRßY-n ..

The ground terminal of the RF probe is DC coupled with the metal casing of the NRVD! in order to
avoid current surges, do not connect the ground term'inai to dangerous contact voitages exceeding
50 V!



Table 2-3 Recommended appiicetion ranges for power meesu rements
W

Elf—probe with divider 20 1:13 with divider 48 dB
URV5'27 (U Fifi-25) (iiRV-Zfi)

Frequency range 20 kHz to 300 MHz 1 MHZ to 40i} MHz {3.5 MHz to SOG MHZ

Voltage meesurementrenge 200 go! to ‘Iü V 2 n11: to 109 if 20 mil to 100th V

input im pedance(with10 MHz} 2.5 man kfl 1pF if? M5} . 0-5 pF {1 if) MS}

Mex-input voltage M ldflfl V „I1 S Vim Mi} VW! I W „x150 um, 3 kvppü kV=J1GSÜ wir,“ 1'}

Frequency response correction no no no

1} Man. input voitege up to 40 MHz, for higher frequencies see Specifications uevsizi.

The measurement uncertainty for frequencies above 10 MHZ considerahiy depends on the matching
of the measuring head. instead of the ground cable, the tow-inductance ground connection according
to Fig. 26 should be used. This considerably improves the frequency response of the test setup and
simultaneously reduces the magnetic fieid sensitivity.

Ground sleeve

wider Ground strip RF Probe URVS—Z?

Fig. 2—6 Lowinductance ground connection



2.3.13 DC Voltage Measurement Using DC Probe

Due to its high input impedance, the DC Probe URVSJ? is perticuiariy suited for applications in RF
circuits: operatingepoint determination of empiifiers, checking of suppiy voiteges etc. (Fig. 2J).

Table 2-4 Characteristics of DC Probe URVSeZi

I Umfrage measurement range 1(1 mv' 400 V) I

i Resolution ‘ 0,1 mV i
[input impedance 9 mm If 3 pi: I I

r
(8&-mm new“ mm new I“ “no: 1‘

Mmeeywee
I :' I I

NEUE}

{DC—Probe
URUS—Zi

Test item

Fig. 2J Measuring voiteges and voltage differences referred to ground using BC Probe URVS-Zi
and NRVD.



The ground terminal of the DC probe is DC coupied with the metal casing of the MRI/D! In order to
avoid current surges, do not connect the ground terminal to dangerous contact voltages exceeding
50 V!

The ground terminal should remain connected to the circuit grounde

Voitege differences between two high-ievel test points (VBA in Fig. 2*?) are measu red as foiiows:

Test setup new

Lightiy touch reference Check vn.
point (A) Shift zero of NEW!) (e ZERo}.
{reference measurement) Check dispiay: O V.

"ZERO” must be reed-out in the display.

Lightiy touch test point-{B}. Read off um.
By pressing the ZERO key for e Eonger period of time, the display reéerred to
grau no is selected again.

Note:
The zero adiustment can he performed using the or: probe tip-to max. :23 v.



2.4 Applications
The following examples of measurement iliustrate the large range of applications of the NRVD. Power
measurements are shown almost exciusively since they represent the largest range of apoiicatioos.
Depending on the application, a Power Sensor NEU-1.„ an Insertion Unit URVS-ZZ/Ze or the RF Probe
URVS~Z? with seems-o adapter can be used. For the sake of simplicity, the iliustrations always show
power sensors.

2.4.1 Attenuation Measurement

The NEW permits coaxiai attenuation measurements up to 70 dB (NW-Z...) or 90 d8 (URVS—Z...) (Fig.
23). As far as allowed by the test item and the measuring head. the source is to be set to the highest
possible level. RF and microwave generators should be improved with respect to their matching by
using a lowereflection attenuator pad 3 to 10 dB.

Source
{wail matched} Test :tern NRW}

PGWEF SEfiSfir

G

VL..... Reference ievei

Fig. 2*3 Attenuation measurement by power corn parisoo according to the so bstituti on method

Procedure

Test setup HRVE}

Connect measuring head to Set unit ciE {UNIT ...... REL «or a :33}.
source {reference Store measured vaioe as reference value {M Eras—est —+ 3T0).
measurement}. Check dispiav: D dB

Set unites {UNIT as). Read oii= attenuation vaiue



Fig. 2-9 presents a setup for an attenuation measurement which allows for a particuiariy high
accuracy. This is achieved by using a power splitter containing two 50-52 resistors. in generai, its VSWR
is considerably smaller than the source impedance of a signai generator, so that a sma‘i‘i’er mismatch is
obtained, (cf. section 3.7.1).

Level variations of the signai generator during the two measurements, which cause errors as shown in
Fig- 2-8. can be negiected in this case due to the almost simuitaneous measurements using two
measuring heads.

1
r" ®mam mun um nun "rams:

II- |. it I 'gllili i 'r

NRUD

Power sensor i

Source

G._E
Power Spii‘t‘cer
{L 3. 33:5 RVZ}

Test item

Power sensor*1
:d

E;

n
u
fl
l
fi
fl
fl
h

n
fl
fl

k“... Measurement ieeei

k»— Reierence iesei

Fig. 2-9 attenuation measurement using a power spiitter

Procedure:

Test setup NRVD

Connect power sensor B to Seiect channei 3.
reference Ievei. Set relative measurement and unit as.

{UNiT —+ REL ... OTHEH.CH N —-+ ads)
Specify measured uaiue Ü dB:
(REF w» ATT -+ «AB-1.70 —+ 0 „.4, STD}
Check display: ÜdB

Connect test iterri Read of“? attenuation.



2.4.2 Sweep Tester for Transmission Measurements

The determination of attenuation or gain according to the substitution method (section 2.4.1) is very
accurate, however, it aiways requires reconnection of the measuring head for the reference
measurement.

Many transmission measurements aiiow higher measurement uncertainties, and often oniy relative
attenuation vaiues are required. Fig. 2-10 shows an appropriate test setup with a ievei-controlieo
generator, NRVD and XYurecorder for documentation of the frequencyndependent attenuation
characteristic.

The sawtooth output of the generator provides a DC voltage which is linearly dependent on the
frequency to the Xeinput of the recorder {frequency axis) and the input DC (FREQ) of the NRVD for the
frequency response correction-

The towel-proportional output voltage of the NRVD (DC! or DC2) is appiied to the Yeinout of the
recorder.

The NRVD must contain the option NRVD-«BZ.

hit-recorder
eg. Res 25K?

DC {FREQ} 1
r

ämm wows: um: nur:

osisooailssmsmm

Sawtooth
GUTE“? RFoutout

(10 Vara- 1‘ {er our}

to o >< 4]: , m
Power sensor

Sweep—generator with Test item
internal ievei control

(reg- R85 SWM)

Fig. 24-0 Sweep tester with NRVD and Xeecorder for transmission measurements



Operation

Sweep Generator NRVD {V}. Recorder {5)

Set RF ieuei.
Switch on internai Ieuef control-

Set Y-sensitiuity {3.2 Wart": {deviation Ü to 15 crn}.

Set unit odB {U N21” «a» REL —-+ 11013)

Set fiiter no. 5 (FELTER -+ MANUAL -~ 5 -I- 5T0}:

Scale analog display {DISF ...., BARGRPH -+ SCALE „J:

Sensitisrity 10 (micro man ciispiay range 150 d8. eg.
s dBi‘crn a. display range rs de. efg-
2 dam-n -+ display range BOdB. eg-
1 o‘cn‘i «ab display range ISdB. eg.

420 to +3Gd3
«JG to + Sd'B
'20 to +1ÜdB
45 to ÜdB

Enter starti‘stop freq uency.
Set nnanua'i sweep.
Set reference frequency
(fl~dB point}.

Enter uoitagei'freouency characteristic of sawtooth output
{FREQ—i- oceweure ADJUST ...}.
e-g. Ü start frequency and 10 Wstop frequency for SWM.

Check dispiay of reference frequency.

Store current measured uaiue as reference uaiue
{MEAS-REF -> 510}.
Check disoiay: Ü {33.

Set ü—dB position.

Set Xmsensitiuity.
eg. {3.5 won for 20 crn deflection with it) U deviation {SWM}.

Set position for reference frequency.

Sta rt automatic sweep.
Optimize sweep rate.



2.4.3 Reflection Measurement using Directional Coupler or SWR Bridge

Due to their large dynamic range the power sensors for the NRVD are exceiienti'y soitebie 1for
measuring small reflection coefficients. e.g. using SWR bridges of high directivity (Figs. 2*14 and 2-15).
The power reflected by the test item and the incident power are measured and displayed as reflection
coefficient. SWR or return loss.

A short circuit and/or a shieided open circuit are required for the measurement. The measuring head
should feature a sensitivity of at least i nw (—60 dBm), the source is to be set to a possibly large output
power (1 to 20 mW, 0 to + 13 dBm).

Reference

{Short circuitfopen circuit)
Directional coupler W: „

SÜUfce (E. 9. URV“ZQ} Test item

G—E¥3 ><

j NEVIS}

Fig. 2-H: Reflection measurement using directional coupler

Procedure

Source _
Test Item

G _ ><

(Short circoiflopen circuit)

m lll
Power senior rm] n

Power Spiitter Power sensor
SWR-bridge
{2. B. R815 ZRBZ)

Fig. 24 5 Reflection measurement using SWR bridge



Test Port HEW!)

Reference measurement Set channel A and reflection mode.
(MODE -+ REFL as RTL -+ i'NCiD.CHN* 3)

Connect short circuit Read off dispiayed 1iralue and enter as attenuation reference vaiue.
{REF -+ ATT CORREY —-+ Wert -+ STD}
Check display: 0 dB

if present:
Connect shielded open circuit of the Correct attenuation reference vaiue such that the displayed return ioss for
some eiectricai length short circuit and open circuit are syrn metrical about 3 d3.

Connect test item. Select display reflection coefficient. SWR or return loss.
REF

{MODE wir REFLm-i SWR-e iNCiD.CHN* B
RTL

2.4.11 Power Measurement in the Shortwave Range

A lot of measuring tasks require the signal ieuel to be continuously monitored on the feeder between
source and load. e.g. between mobile phone and antenna. Exact measurement of the transmitted
power, above all with poor matching, is only possible using directional couplers.

incident power
Source Load

W

G {Vi—e
\L—J \ ‚
Directional

Coupier

RF-Prooe URVHB
URVS-Z? NRVD

Fig. 2-15 Measurement of incident power of 10 ow to 2 kW and 300 kHz to 80 MHz. with NRVD

The Dual Directional Coupler UWE-29 is available in particular for the shortwave range and the
adjacent bands. it permits to measure the power transmitted to the load (incident power) using an RF
Probe URVS-Z? and the NRVD. The probe for the reflected power output can be dispensed with
without reducing the accuracy. By connecting it to measurement channel B, the reflected power can
also be measured and checked for illegaily karge mismatching.

The function REF «i- ATT CDR.BY «a permits to take into account the coupling attenuation (typ. 40
dB) in the display. The individual values can be obtained from a detailed calibration report for the
U RUE-29.

The reference impedance is to be set to 50 Q (REF a M? a SO a 5T0).



2.4.5 RF Current Measurement

RF currents up to 330 MHz can be measured without opening up the circuit using current probes (Fig.
2.. 1 5). Such current probes provide a voltage V proportionai to to RF current! into a 5042 termination

f"

RF current probe
(an- aas ESHE-ZI

Res ESV—Zi}
eas EZ-i ? (Mod.

Power sensor

Coax cabie

Fig. 2-17 RF current measurement using current probe

The transmission function is marked by the logarithmic conversion figure k:

V/V = W3“. i 10-ki2i} dB

k must be entered into the NRVD with its Sign as attenuation reference vaiue (REF 4 ATT m). The
numerical value displayed in the unit V (UNIT a, V) is then equal to the current in A.

The current probes ESH2~ZL ESV-Zi and E247 (mod. 02) can be aprziropria‘reiyr combined with a
terminated insertion Unit URVS-ZZ (Table 2-5). '

Table 2-5 Combination of current probe and RF probe for RF voltage measurement

55142-21 +- URVSwZZ ESV421 + URVS-ZZ EZ*17{MOd.G2} + UR‘JSn-Zl

Freouency range 100 {9} kHz to 30 MHz 20 MHZ to 143€} {300} MHz SMi—iz (9 kHz) w 100 MHz
Current zoomto 10A ZÜpAIO iA 5(3t 2e
measurement range

Conversion figure Ü dB *20 d8 40 dB
Max. current iflnfifir i S Apt _ 15:1?f Amt ZAGHIE Ask

*3 uaiues in i }: extended availabie frequency range with a freouency dependent conversion factor.





3 Operation
Operation of the NRW) is designed such that the two channels are available to the user like two
measuring instruments. They are operated via a common keyboard, which is assigned to the respective
channel after channel selection.

3.1 Explanation of Front and Rear-panel Views

f." ®mnmmmnz powan merge-emu esmoneez w‘
5 eeea

„4-m-

r..
. P' lllllllllllllllllllllllllllllllllllllllll||l| II II

WW__l—_'l
Ü asZERO
FREQ CORR

I .u'r..ii:e.'rijt.a

k . same in eeamana' A;

Fig. 3—? Front View

CHANNEL

C] , Switchover between channei A and B (3.3.1)

Wfidflm Directseiedion ofthe display unitsWor dBm (3.3.15)

Ü .3 Zero correction (3.3.16)

[:3 ,, Measurement modes AVG, PULSE, REFLEXEON, AM, DC (3.3.8)

”N” Dispiay units absolute V, dBV, :2!p (3.3.14)
Ü S relative ea, Pier, %w, w, we“ % v, v

C] a Automaticai or manual measurement range seiection (3.3.9)

Store measured value as reference value (3.3.7)

Reference value entry for impedance, attenuation and level (3.3.1?)M



DE?

HLTER [9

FRED

Di
C)

Cir:
{it

A

it
3

Display setting Anaiog display (332)
Numericai resolution
Extreme values
Single or dual—channel display
Frequency display for frequency response correction
Display of measurement uncertainty

Automatical or manual filter selection (3.3.3)

Correction of frequency response of measuring head (3.3.4)

Special functions lEC—bus—address (3.3.13)
Test generator
Externe? trigger
Analog output
Display illumination
Test front panel
Memory protection for instrument setups
Calibrate option

Return to measurement function (3.3.6)

Store or recall complete instrument setups;
basic setting (3.3.i2)

Display lEC-ious address, return to manual Operation (3.3.5)

MENU “"""““""““”““““

Channel A selected

Channel 8 selected

Menu keys for further entries according
to the messages in the dispiay

(3.3.1)

(3.3.1)

31% em Keyboard switched to numerical entry

it
OUTPUT
LfiünflN

Test generator switched on - (33-13)



MÄX*MIN

ZERO

Li" 1M
_"T"_lTr“!

REM see 5
Singie«channeiAT)" CORR FREQ CORR DISP HOLD RÄNGE HOLD BATT LOW LLO REIN {jimmy of

w

Measuring mode

{l (Hi "J TI .LPN ME... „J 7-

Dispiay uaiue

Measured uaiue
test channei A

Fig. 3—-2 Meaning of permanent messages in the dispiay

MIN

MAX

MAXwMiN

ATTLORR

FREQ.CGRR

DiSP HOLD

RANGE HOLD

BAT"? LOW

LLO

REM

SRQ

RDY

LP 7

LP 2 M

Dispiay of minimum possibie level
Dispiay of maximum possibie ievei
Display cf difference between maximum and
minimum level

Dispiay unit

measured u-aiui

Test channei

*3; h l Dual-Chennai
j 9:; ,1“)! dis-piay of

measured uaiui

Measured value
test channei B

(3.3.2)

(3.3.2)

(3.3.2)
An attenuation is taken into account in the measurement (3.3.11)
Frequency response correction switched on

Measurement resuit is retained

Measurement range is retained
Battery voltage for the batteryabacked
RAM is too low
Switchover to manuai operation using
LOCAL key is iocked
instrument is in remote state

Instrument requests service from controiler
Meeeurernent resuit is available
Fiiter i (0 te 12)is cut in (automaticaliy)
Fiiter 2 (0 to12)is cut in (manually)

(3.3.4)

(3.3.9)

(3.3.5)

(3.3.3)
(3.3.3)



Analog output für
channeks A and B (33.13)

m EEC bus connector

F‘HFZ
1ÜUH2Ü v: _
{EC 12?«TSUGHI250 v Üä‘fiäfifiäfiä‘fi
22mm} v: _4? m 443 Hz IEC 1211725024530 v EEEE 433

DC 2 DE FREQ READY EXT TRIG

_

External
tri er

„m. Power supply cunnection m53: (3.3 13)
and voltage sefector Measurement Ready

Output (3.3.10)

änput for anaiog frequency
resp
ünse correction (3.3-4)

Openings for rar fitting of measuring
head connectors

Fig. 3-3 Rear View



3.2 Manual Operation

3.2.1 Menu Operation and Numerical Entries

To permit convenient setting of the manitoid functions using a simple keyboard. the instrument is
provided with menu operation: Ten of the 35 keys in the righthand part of the front panel are used to
col! a menu. The alphanumericai display line of the display shows up to four subfunctions. which can
be selected by pressing the menu key beiow.

Meaning of generai menu messages or characters

more More possible menus can be selected than can be read out in the display line.
rnre By pressing more (rare).

the next menu level is calied up.

merit} Back to the beginning otthe menu

...* A message foiiowed by an asterix represents a comment. Pressing of the menu key beiow
does not produce any effect.

Pressing of a menu key causes one of the foilowing reactions:

i Immediate setting of the rneno function
* Next menu Ievei
i Request for data entryr

Numericai entries:

Some instrument setups require the entry of numbers. Whenever the LED marked by "DATA" is
iiluminated. the keys in the right‘hand keypad assume the meaning indicated by the blue notation.
The entry of a numerical value must be terminated by pressing the menu key "STD“.

Help in the case of operating errors:

were "this key can be used to abort a menu at any place (even during
numericai entry). The measurement wiii then be continued in the
operating mode set before the menu was caiieci up.

Direct keys which do not ca}! up a menu:

CHA NHEL Wfidflm BERG

DBL—.3

MEAS—rREF LOCAL

[3 Cl



3.2.2 List of Operating Functions

Function Page

Absolute display units ............................................................. 3.33
Amplitude modulation ............................................................ 3.25
Analog display ................................................................... 3.8
Analog output ................................................................... 3.34
Attenuation reference value ....................................................... 3.29
Average power ................................................................... 3.21

Channel selection ................................................................. 3.7

Display of correction frequency .................................................... 3.14
{Jisplay of measurement result ..................................................... 3.14
Dispiay of measurement uncertainty ................................................ 313
Display units ..................................................................... 3.38

Error messages .................................................................... 3.53
Extreme-value display ............................................................. 3.1 1

Filter setting .......................................................... . .......... 3.} S
Frequency response correction analog .............................................. 3.1?
Frequency response correction numerical ........................................... 3.16

Impedance reference value ........................................................ 3.28
INiT ............................................................................. 3.3?

Measurement range selection ...................................................... 3.26
Measurement start by external trigger .............................................. 3.33
Memory protection for instrument setups ._ .......................................... 3.36

Pulse modulation ................................................................. 32?

Ready output .................................................................... 3.27
Reference value entry ............................................................. 3.28
Reflection ........................................................................ 3.23
Relative display units .............................................................. 3.39
Resolution of displayed value ...................................................... 3.10

Setting the display iiluminatlon .................................................... 3.35 '
Setting the lEcubus address ........................................................ 3.3}
Setting manual operation (LOCAL) ............................................ . . . 3.19
Singleldual—ci‘aannel readout ....................................................... 3.12
Special functions ................................................................. 3.31
Storing-and recalling instrument setups ............................................. 3.30
Switching off frequency response correction ........................................ 3.18
Switching onloff the test generator ................................................ 3.32

Testing the front pa nel ............................................................ 3.35

Zero correction .................................. . ................................ 3.42



3.3 Description of Operating Functions

Notes on the iECwbus commands described in this section:

The iEC-bos commands described are examples with a possibiy simpie format. in many cases.
however, further notations are possible (see 3.3).

it the commands may apply to both channels, the desired channel is to be set before (see 3.3.1).
Section 3.3 contains further possibilities of channei selection.

The expression {unit} permits a unit to be entered. Otherwise, the basic unit (Hz, ‘v’, W) is used.
in the case of < unit), a unit must be transmitted.

In the case of <Vaiue>, a numerical value must be transmitted (decimal number optionally
with sign, point and exponent, permissible range as with value entry in manual operation).

Square and angled brackets [ l s: Z> must not be transmitted.

rnay also be sent instead of " within a command.

3.3.1

Function

Operation

Displays

Notes

CHANNEL (Channel Selection)

Selection of the measurement channel to which the keyboard is to be assigned and whose
operating mode setting and measurement resuit is to be indicated in the display. Kev with
scroll function tor aiternate switchover between channels A and B.

CHANNEL

Cl
iEC buscomrnand: iNP:SEL "A" or mpmsm. “l

iNP:SEL "B" or iNP:i~iSEL 2

The active channel is indicated by iliurnination of LED A or B. in the case of singieuchannel
readout (3.3.2), the designation of the channei (A or B) is read out at the bottom right of
the dispiay.

if no measuring heads are connected, channel A is automatically seiected, switchover to
channei B is not permissible. hc only one measuring head is connected, the other channei
cannot be seiec’ced.



3.3.2 DISP'(Di5pIay Settings)

The following functions can be set in the display menu:

Analog display (BARGRAPH)
Resolution of displayr value (RESOLUTION)
Extremes—value display (EXTREME)
Single or duaiechannei display of measurement result
Display of measurement uncertainty (UNCERTAiNTY)
Frequency display forfrequency response correction (FREQ)
Reset to single measured value display (MEAVAL)fi

i
fi
fi
l
fl
fi

Analog display

Function Switch analog display off

Operation
DiSPC] WG

iEC bus command: DISP:ANN:BARG OFF
DiSP:ANN:BARG 0N (switch on)

Funktion The scale of the analog display is automatically selected by the instrument
according to the displayed vaiue.

Operation

DiSP

C]

EEC bus command: DISP:ANN:BARG:AUTÜ



Function

Operation

Function

Operation

Note

The VOL display {volume display) indicates the volume within the selected
measurement range. The designation FS of the righthand full scale Peters to the
nominal value of the selected measurement range (see Measurement Range
Selection 3.3.9). Underrange or overrange can be easily detected using the VOL
display.

ÜISP

EAHGRPH
UÜL

lEC bus command: DiSP:ANN:BARG:VOL

Fixed scale of analog display freely selectable by the user. The first value entry
determines the iefthand fuli~scale value, the second the righthaod full-scale value.
The zero point can lie inside or outside the analog scale. Thus it is possible to
expand the display range at will, which is particularly suitable for adjustment
procedures.

EMS?

EARGH
SCALE LEFT

RGHT STD

1slaiue entry EJEJIII

Vaiue entryr

lEC—bus-command DlSPmNNfiARG 0N
DlSP:AN-N:BARG:SCAL:LOW <Value32;UPP <Value>

The f'ullescale values can he entered at will. However, they can only be read out
with a maximally three-digit mantissa in the display. it the entry comprises more
than three digits, the digits which can no longer be displayed are cut off. in order
for the mantissa of the input value to comply exactly with the displayed full—scale
values, it is recommended to enter a value with a maximally threes-digit mantissa
and the same exponents.



Function

Operation

Note

Resolution of the displayed value

The dispiay vaiue can be read out with different fractional parts so that the
foliowing resolutions are obtained reiative to the nominal vaiue of the
measurement range:

For linear vaiues (eg. V, W, %, PIPE): 0.01 %, 0.1 %,1 %

Für logarithmic vaiues (eg. dB, dBpV): 0.001 68, 0.0? dB, 0.1 dB

LÜW MEDEUM HiGH

5F or

EEC bus command: DES'P:ANN:AMPL:RES "LOW”
DISP:ANN:AMPL:RES "MED"
DiSP:ANN:AMPL:RE5 "HIGH"

In the case of automatic filter selection (see 3.3.3), the selected resoiution affects
the measurement rate. The highest measurement rate is achieved with the
resoiution LOW, the iowest with the resolution HEGH.

if resoiution HiGi-i is seiected in the case of two indications in the display (eng. doai-
channel measurement or display of levei and correction frequency), the fiiter
setting corresponding to this resolution is effected, however, the resoiution of the
vaiue displayed corresponds to the MEDIUM setting. The warning

SET #- Bot Ca n’t DiSP
is dismayed.

in IEC bus mode, numerical vaioes are output as they are read out in the dispiay. in
order to obtain foil resolution in duaiuchannel measurements with the setting
HiGH, the dispiay can be switched off.

IEC bus command: ÜISP OFF (Switching the dispiay off)
DISP ON (Switching the dis-piay on again)



Function

Operation

Readout

Note

Extreme-value display

The extreme—Halm disoiay indicates from the point of activation

0 the highest possible measured vaiue (MAX).
0 the lowest possibie measured value (MIN) or their
Ü difference (MAX-MW).

DISP

EXTREME
ütfiPL

MAX Mini

EEC bus command: DISP:ANN:AMPL:EXTR MIN
DISP:ANN:AMPL:EXTR MAX
DiSP:ANN:AM?L:EXTR MAXM
CALCEXTR: [NIT (Sta rt)

The start of extreme-value generation is indicated by the message

* START EXTREME *

The readout of extreme yaiues is marked in the dispiay by the messages

"MAX" or "MIN" or "MAX-MIN“.

Extreme-Mame generation is started

9 by pressing the menu key START
or. with extreme-value display switched on.

3 by changing the measurement mode (see 3.3.3) or
* by changing the dispiay unit (see 3.3.14).
a by pressing the WMEAS key. if enabied for the start of extreme-yaiee

generation. The key is enabied or disabied by entering

BEEF

OFF

With extremeevaiue generation switched on. all three extreme values (MAX. MEN,
MAX-MIN) are aiways simultaneously stored so that their display can be switched
over at wiii.

Using menu key OFF. extreme-value generation is aborted and the display of the
current measured value switched on again.



Function

Operation

Readout

Note

Single or dual-channel readout

if two measuring heads are connected for the measurement, the measurement
results of both Channels can be read out at the same time

DISP‘L

Ü mare

CHM " DUAL SGI.

:~:~:-:-:-'.-:-:..............................

l L... singlevchannel display

dual-channel disalay

lEC bus command: DISP:ANN:AMPL SiNG
DIS'P:ANN:AMPL DUAL

Measurement mode, measured value, channel (singiechannel display)
Measured value channel A, measured value channel B (dual-channel display)

The analog display applies to the channel selected using the CHANNEL key.



Function

Operation

Readout

Note

Display of measurement uncertainty

in the case of some measuring heads for the NRVD, the instrument can dispiay the
measurement uncertainty under the current conditions of measurement. Since this
value also depends on the VSWR of the source, it is to be entered as generator
SWR.

BISPL

Ü mßfe

ETD

sea. swa* ÜÜÜ

1L«tameentryr

ttoifi

iEC loos command: DiSP:ANN:UNC:GSWR <Value>

in addition to the measurement resuit, the measurement uncertainty is displayed
in dB.

The measurement uncertainty comprises the following components:

Frequency-dependent calibration uncertainty of the measuring head
Mismatch attenuation between generator and measuring head
Temperature and iieearity error of measuring head
Level-dependent measurement uncertainty resulting from noise
instrument error of the NRVD.
Zero errorÜ

Ü
Ü

Ü
Ü

I

Since the individuai errors are independent of each other and vary statistically
within particular error iirnits, the complete measurement uncertainty can be
calculated as the square root of the sum of the individual uncertainties squared.
This error covers a confidence interval of 95 %‚ i.e. 95 % of ali measurement resuits
do not exceed the dispiayed measurement uncertainty (see. 3.7.7).

The displayed vaiue is valid in the measurement mode AVG at the correction
frequency entered.With frequency response correction switched off, an initializing
value depending on the sensor is taken as a basis as frequency (for checking this
frequency, ct. 3.3.2 "Dismay of Correction Frequency").

in the other modes. additional external errors have to be considered.



Function

Operation

Readout

Function

Operation

Display of correction frequency

Display the correction frequency contributing to the measurement resuit
(frequency response correction see 3.3.4)

DiSPL

more

EEC bus command: ÜISP:ANN:FREQ ON

In addition to the measurement result, the effective correction frequency is
displayed.

Examples:

1.234 mW @ 1.5 GHz B (numericalcorrection)
2.345 darn 2.6 GHz A (analog correction)

Display of measurement result

The display of the measurement uncertainty or the correction frequency is cleared;
only the measurement result is read out.

DISPL

C]

iEC bus command: BISP:ANN:AMPL SING



3.3.3

Function

Operation

Readout

Note

FILTER (Filter Setting)

For suppression of larger display variations due to noisy signals, the NRVD is
provided with various filters, which are either automatically selected by the
instrument depending on the measurement range and dispiay resolution or
manualiy set by the user.

Filtering consists of average-value generation of various numbers of subsequent
measured values.

FILTER

automatic
setting

FESTE?!
D MANUAL

STD
manuai

setting

Vaiue entrv

i] to $2

iEC bus command: CALC:FiLT:AUTO 0N
CALC:FILT:NSEL <6 12>

0n the right of display: LP do (do n Ü to 12, automatic setting)
LP dd M (dd =0 to 122, manual setting)

The automatic filter setting makes sure that the optimum fiiter is set depending on
the measurement range and the dismay resoiution selected by the user (see 3.3.2).
The measurement rate results from the filter setting. Very small test signals (low
measurement range) and a high disoiav resolution require the most efficient filter
and thus result in the smallest measurement rate.

if the automatic filter selection seems to be unsuitable for a particular measuring
task, in which e.g. a greater measurement rate is required (which increases the
display noise), a different filter can be manually set.

The connection between fiiter number, measurement rate and noise is to be ob-
tained from the Specifications.



3.3.4 FREQ (Frequency Response Correction)

By entering the frequency at which the measurement is made. the frequency response of the
measuring head can be corrected.

The frequencyddependent caiibration factor is individuaiiy measured during production for each RF
probe which can be connected to the NRVD and stored in the nonvoiatiie data memory of the probe.

The frequency response curve is not automatically evaluated. since the NRVD does not contain a
frequency meter.
The correction frequency entered and the frequency at which the measurement is made must
comply with each other; otherwise. the measurement error may become greater as it would be
without correction.

The correction frequency can be-fed numericaiiy into the rear input DC (FREQ) via the keyboard or the
EEC pus (numericai frequency response correction) or as a frequencywproportional DC voltage as
supplied by a sweep generator for exampie (analog frequency response correction).

3.3.4.1 Frequency response correction (numerical)

Function Numerical entry of the test frequency and switching on of frequency response
correction.

Operation

Vaiue entryr

with to 999

iEC bus command: SENS:CORR;FREF <Value>lunitl

Readout On the left of the display: FREQ CORR

Note if the frequency entered iies between two caiihration frequencies, the caiibration
factor is caicuiated by iinear interpoiation.
For frequency response correction for external components see section 3.3.4.3



3.3.4.2 Frequency response correction (analog)

Function Sensitivity setting of the DC (FREQ) input at two different test frequencies and
with the associated DC voltages.

Operation
FREQ

LGW‘

'v'aloe entry

“Hin +12

LDW" mm GHz sto

‘v‘aiue entrv Sensitivit‘ir setting of

Gm 999 rearinput

U El": {FR EÜ}new one ammanoneone

Vaiue entry

‘12 to +12

UPP" UHU

Valoe entrv ‚z

üm 993

UN WHERE Switch on analog

D correction

lEC bus command: SENS:FREQ:ABJ:LOW <:Value:>V‚ (Value) <1 {mit}
SENS:FREQ:ADJ:UPP <Vai-ue>V‚-<:Vaiue> «innit?»
(unit: HZ, KHZ, MHZ or GHZ)

SENS:FREQ:STAT 0N
SENS:CORR:FREF:STAT ON

Readout On the Eeft of the display: FREQ CORR

Note The anaiog frequency response correction assumes a proportional relationship
between test frequency and DC voltage. During each measurement run. the
current correction frequency and the associated calibration factor are calculated
from the applied DC voitage and the entered sensitivity setting by means of linear
interpolation (display of the correction frequency see 3.3.2).



3.3.4.3 Frequency response correction (extern numerical)

In firmware version 1.50 and higher, the NRVD offers the possibiiity of including a frequency response
correct-ion for external components (a. g. an attenuator connected ahead) in the display ca iculation in
addition to the existing numerical calculation functions.

Preliminary remark:

it is possible to toad two independent frequency—response correction lists into the instrument, i. e. one
list per canoe-i. Even in this case. the two channei-s can be Operated independently of each others as
previously. (The lists can be loadedi’deieted separately and the status can be switched oniof‘i
separateiy).

Each list can be ioaded with a maximum of 60 Frequeny response points; this can however only be
done via the IECHIEEE ions.

The lists are not stored in the SAVEIRCL memories; the status (SENS:CORR:FREF:EDAT:USE Gill | Off} ‚
i. e. whether the iist is switched on or off; is integrated in the generai device status and thus aiso in the
SAVEIRCL memories.

The data are effective, i. e. included in the displv calcuiation, only if the frequency response correction
is on (SENS:-CORR:FREF:STAT 0N) and the data iist is activated (S'ENS:CORR:FRE-F:EDATzlJSE ON) . The
user can select a simple numerical correction with sensor data (as usal) or, if an external frequency
response correction list was loaded, a calcuiation with internal sensor data and this external “frequency
response list (external numerical).

Note:
After a firmware update. the error message ”DEViCE-ERROR* 0002"is displayed on switching on the
instrument because iist data are missing. An initialization is possible with the SPEC function: INiT-ra
PRESET SETUP" EXEC. This ciears all SAVEIRCL rnernories.



Calculation:

{liepiay value = display function (k int * km m * measured veiue)

61133130}

Attenuation correction veiue: k int = 10 B B = 10 for power ‚ 20 for Voit

Correction factor (ext. data): it! m

Display function : all existing display oeicuietione
(see section 3.3.14 UNIT, for exemoie)

External numerical correction switched off (er no list was loaded):

kit ext =1

External numerical correction switched on:

loaded iiet date: f; to in , am to attfi (n reference values)

current frequency: ix = test frequency (n umericeiiy entered)

correction tecto r: Rx ext

an; im . = . “ä“ 1 No extrapoietion is performedTOY ix. "i {1 . k! 9*“ watt } outside the defined
mil l frequency range ft to fntorixeefn: km: 10 B J

B =- 30 for power , 20 for Voit
aux

for {1 t: {X ‚c; in: km: 1 10 B Linear interpolation is performed
between the reference points

where
ett -— att . .ettx m attm +WW3: ... im) i}.c in the interval im «a: ix c: in,“

m+1 m



After pressing FREQ key (menus below), operation depends on whether a list with externei frequency
response correction data was ioaded or not.

No frequency response correction list was ioaded or an we re deieted.

FREQ

rrrrrr key

DCJMFUT ÜFF

STD

* {DATA

(Mum. entry of test frequency}

Operation is the same as with previous firmware versions an is described in section 3.3%.1.



A (valid) frequency response correction list for the current channel was ioad ed via the iECiiEEE bus.

DC-iNFUT OFF
.:.:.;.:.;-;............

DATAEKD

M H: STE}

* DATA

(Hum. entry of test frequeney

ÜFF

(Noni- entry of test frequency)
The ext. frequency response iist is not
included in the dESplay resuit.

MHz

(Mum. entry of test frequency}

The ext. frequency response {ist is incioded
in the dispiay resuit.

EXD is an identification indicating that the frequency response associated with the Charme! is
included in the caicuiation of the dispiay value with the frequency response correction being switched
on.

IECHEEE—bus command: :SENS:CORR:FREF:EDATA„..
(see section 3.8.5.2, Tabie 3—11)

Exempie: Switching on the ext. frequency response correction

:SENS:CDRR:FREF:EDAT:USE ON



The speciei functions menu (sections. 3.3.13. 3.4.9) has been extended by one iesrei extreme! to permit
numerical frequency response correction.

mre more

return to rneno USE iNFO

GIN. .ÜFF

return to
menu
USE INFO {measurement}

The menu does not depend on the ioad state of the frequency response correction iists. As an
aiternetive to the menu under the FREQ key, an externei frequency correction iist can be included in
or exioded from the ceicuietion of the dispiay vaiue vie menu item USE.

Thge status of the data iist for externei frequency response correction can be checked via menu item
iNFO.

n Number of iist points (1to60)

JD Text identification for loaded list no LIST (no iist)
no {D (iist available,

no name entered)
The text "no List” and " no it)" are generated by the NRVD.



3.3.4.2.1 Frequency response correction (external analog)

When the DC input (FREQ) (section 3.3.4.2) is used for the automatic determination of the test
frequency, the externai frequency response correction values can be inciuded in the display resuit.

The ext. data correction is switched oniofi either via the SPEC menu

SPEC

more EXE} MODE USE EKG USE’ UN .ÜFF

MENU keys

or via the FREQ menu

MENU keys

iECfiEEE~bus command: S'ENS:CÜRR:FREF EDATNSE ON



3.3.4.4 Switching of frequency response correction

Function This function switches off the frequency response correction at the frequency
entered by the user numericaiiy or via the rear input DC (FREQ)

Operation

FREQ

iEC bus command: SENS:CORR:FREF:STAT OFF

Note The frequency response correction permits to take into account the frequency,r
response of the measuring head.

With frequency response correction switched off, the dispiayed value is based on
the sensitivity of the measuring head at the reference frequency (display of this
frequency see 3.3.2).

It is recommended to switch off frequency response correction if an RF probe
(URVS-Z?) is used under measurement conditions that are different “from the con»
oitions of calibration (egg. measurement using the probe tip, whereas frequency
correction applies to operation with Adapter URVHZSO).



3.3.5

Function

Operation

Readout

Note

3.3.6

Function

Operation

LOCAL (Back to Manuel Operation, Di-play lEC Address)

lf the instrument is in the remote cootroi state (REM is read out in the display).
manual operation via the keyboard is disabled. it is enabled again by pressing the
LOCAL key.
lo manual operation. the lEGbos address set is briefly displayed after pressing the
LOCAL key.

LOCAL

Cl
in remote mode: REM display is cleared.
In manual mode: [Ecfibus address is displayed

Switchover from remote control to manual operation is only possibie if it is not
disabled by the lEC—bus command LOCAL LOCKOUT (LLO read out in the display).

u—e-MEAS (Continue Measurement)

This key function permits to terminate or abort menu entries at any place. The
same applies to nomericai entries. The numerical value entered so far is lost and
the measurement is continued in the operating mode set before the menu was
called up.

«MEAS

Cl



3.3.7 MEAS we REF (Store Measurement Result as Reference Value)

Function The measurement result can be stored as reference vafue.

Operation
MEASHHEF

C] 3T0

IEC bus command: AMPL:RIEF:MVAL

Readout After caliing up the menu, the measurement remit is retained for checking. Read”
out in the dismay: DISP HOLD

Note Continue measurement without storage:

qMEAS

C]

in the case of dispiay vaioes with reiative u-nits dB, PEP?” %W‚ I}; W, WV“ %V or in V,
the power or voltage veiue on which the measurement is based is stored as the
reference vaiue.

With extreme-value display (see 3.3.2), not the dispiayed extreme value, but the
measured veiue vatid on pressing of the MEAS—‚REF key is stored.



3.3.8 MODE (Measurement Modes)

Using the RF probes, the instrument can be operated in the measurement modes average power
(AVG). Pulse moduiation (PULSE), reflection (RFL) and amplitude moduiation (AM) (AM only with
thermal sensors). The {3C Probe URV~ZT permits (oniy) DC measurements.

Connection of a peak power sensor causes the ietters PEP to be read out in the display. The
measurement modes PULSE or AM cannot be set.

Peak power sensors measure the peak envelope power of modulated signals and the average power
of unmodulated signals.

Function

Operation

Readout

Function

Operation

Readout

Average Power (AVG)

Measurement of average value of power of modulated or unmodulated signals

MUSECl
lEC bus command: FUNC "POW:AC"

With singlenchannel measurement: measurement result channel

Pulse modulation (PULSE)

For squarewave moduiation, the rms value of the carrier signal is calculated from
the rms value of the modulated test signai and the duty cycie and d-ispiayed.

MODE
B PULSE

:?:E:E::»:-::-: 15:5 0W1 CY” ETC}

Vaiue entry

ear to um

EEC bus command: FUNC “POW:PULS <Vaiue>“

With singlefichannel measurement: PUL measurement resuit channel



Note The value

1: .“12'“ is stated in % as duty cycle.

HIE—wt

W?M

Determination of poise power requires rms weighting of the measurement signei. if the measuring
range for rm5 weighting is exceeded in the case of diode sensors, additional measurement errors
have to be considered, the measured value blinks,



Function

Operation

Readout

Note

Reflection (RFL)

When two sensors are used which measure incident and reflected power at a
directionei coupler or a VSWR bridge, reflection is calcuieted from this and
disoiayed as reflection factor, VSWR or as return ioss in dB.

MÜÜE

C] REFL
fi‘i'i.

“ri'.I‘.:_ or

ENCID. (ii-EN” A B

Entryr ofchannei

for incident power

IEC bus commend: FUNC "RFL"
FUNC "SWR"
FUNC "RTL"

RFL measurement result incident chanoei . reflected channel

Reflection factor p, VSWR and return ioss amt. are ceiculeted from incident power
PM and reflected power Pee}: es foiiows:

p: V Peer
/ac

1-i- VPRef/ac

1'" V PRef/ac
VS WR z

oRTLidB1310 * Zg(PIm/PR€f)

In the case of different coupling attenuations for incident and reflected power
and for the setting of the dispiay to p21 in the case of total reflection (open
circuit or short circuit) a positive or negative attenuation value can be entered (cf.
3.3.11).

in EC bus mode. the channel in which the reflection measurement is carried out is
always taken as incident channel.



For reflection measurements in which a peak power sensor together with a second
sensor for averagemvalue measurement (eg NEW-21, NRZ—ZS‘i) is used. please note
the following:

a) With unmoduiated signals, operation is the same as described above.

b) With moduiated signals, peak power sensors always measure the peak
envelope power, other sensors measure the average power in AVG mode.

This is why with squarewave modulation, the duty cycle associated with the
modulation in PULSE mode must first be entered in the channel in which the
sensor for average power measurements is connected. Then the reflection can be
measured in the REFL mode- As long as no other mode than REFL is selected,
reflection is caicuiated taking the entered duty cycie into account.

in the case of (sinewave) amplitude modulation, reflection measurements using
different power sensors are not possible.

Reflection measurements with different sensors causes the foilowing hint to be
displayed:

NOTE DEFF. SENSORS

iEC bus command:

a) Reflection measurement in the channel (eg A) in which the peak power sensor
is connected:

INP:SEL "A"
SENS:FUNC "POW:PULS <Werti>"‚"RFL"

b) Reflection measurement in the channel (eg B) in which the sensor for average
value measurements is connected:

iNP:SEL "B"
SENS:FUNC "POW:PULS (vs-litre)"
iNPISEL "A"
FUNC "EFL"



Function

Operation

Note

Amplitude modulation (AM)

The sideband frequencies produced during ampiitude modulation cause the
transmitter power to be increased. The modulation depth can be derived from the
ratio of the power of the unmoduiated signal to the power of the modulated
signal.

By pressing the menu key AM. the carrier power applied at this point in time is
stored as reference value. The transmitter signal must then still be demodulated.
the readout 0 % appears on the display. After switching on the moduiatioo, the
moduiation depth is read out.

MODE

Ü

IEC bus command: FUNC "AM"

The measurement is oniy possible using thermal sensors. Accurate measurements
require sinewave modulation and constant carrier average value during
modulation. The mdoulation depth is calculated as foilows:

mie] z 100 a V2 r (Pmd/Pmmd *1} "

in order to avoid periodical display variations. the modulation frequency shouid
not fall below 500 Hz.



3.3.9

Function

Operation

Readout

Note

RANGE (Measurement Range Selection)

The entire measurement range of the NRVD is divided into several subranges
whose number and size depends on the measuring head used.

The instrument can perform measurements with automatic or manuai measun
ement range selection:

With automatic range selection (AUTO RANGE), the appropriate measurement
range is automatically set by the instrument depending on the test level. With
manual range selection (Fix RANGE), the user can set a fixed measurement range.
This permits to prevent that the most sensitive measurement range is automa-
tica'ily set each time the test level is temporarily removed.

auto ä
Pi X wivMEAS

Ü

Screii function for automatic {AUTO}

and manual {roe measurement

range seiection.

.... increase measurement range and retain

""— Reduce measurement range and retain

lEC bus command: AMPL:RANG:AUTO 0N
AMPLflANGEmUTO OFF
AMPL:RANGE (Vaiuen

in the case of uoitage probes, the maximum expected RF voltage in V or, in the
case of power sensors, the maximum power in W is to be entered as {Value},
irrespective of the operating mode set. The upper range limits depending on the
measuring head used can be dispiayed in manual mode by pressing the keys l! ß

During menu operation the nominal range value is displayed between the signs
and . After setting FIX RANGE in the display: RANGE HOLD

With the measurement range retained, the measurement accuracy is reduced if
the test levei tails too much below the lower range i'irnit. According to the reduced
accuracy, the number of digits used for display of the measurement result is aiso
reduced,



3.3.10 READY Output (Option NRVD—BZ)

Function The READY output at the rear is set to iegic 1 f+ 5 V} if a vaiid measurement result
is availabie for output on the display or via [EC bus. At the same time, the message
RDY is read out in the dispiey. in the case of duaiuchannel measurement, RDY és
read out when the resuits of both channels are provided.

The READY output is set to Iogic 0 (Ü V) and the RDY message in the dispiay is
deieted

a when a measurement resuit has been read out using the lECiN command,
a when a new measurement has been triggered,

a after key operation or
a when a setting has been performed via [EC bus.



3.3.11 REF (Reference Value Entrie)

impedance, attenuation and ievei can be entered as reference vaiues for calculating the measurement
resu it.

Function

Operation

Note

Impedance reference value

Power P and voitage V applied to a toad are linked via its impedance Z:
v2

P2“...-
Z

To convert voltage into power and vice versa, the impedance Z of the ioad must be
known. With power sensors and insertion units (eg. {EWS-22), the impedance Z is
the characteristic impedance of the power sensor given in the data sheet. It is
automaticaily read from the data memory of the power sensor and stored as
impedance reference vaiue when switching on or connecting the power sensor.

When using probes (eg. URVS-Z?) the vaioe of the ioad impedance is to be
entered .

REF'

Ü

vaiue entrv

1to1tifli}

IEC pus command: iNPziMP <Vaiue>

With terminating measuring heads and insertion units their impedance is
automaticaiiy read from the data memory of the power sensor. it this vaiue is
changed by a manuai input. the warning

OVERWRITE SENSJMP

is displayed as an indication that in the case of power sensors the voltage and in
the case of voitage sensors the power is no ionger caicuiated from the acta
sensor impedance.



Function

Operation

Readout

Note

Function

Operation

IEC bus command:

Attenuation FEfEfEf‘ICE value

An attenuation or gain (negative attenuation) between signai source and measu—
ring head is taken into account in the readout of the measurement resuit

REF

D man? am

Vaiue entry

-2ÜÜ to + Eüü

HE?

ADLTÜ UNiT

Vaiue entry

AMPL:ATT fiVaiue>

Direct entry of an
attenuator in dB.

Correction of measured vaiue

STD

C]

Value: attenuator in
£18

With attenuation correction ON in the disoiay: ATT CORR

For measured vaiue correction, the User can enter a new measured vaiue for which
the NRVD calculates the attenuation {oniy in measurement mode AUG). The UNIT
key permits to enter the new measured value in the units V, W, dBV, dBuV and
dBm if the measurement is made in one of these units. if the measurement is made
in a reiative unit (dB, %‚ A ‚ PIPr), the new measured vaiue can oniy be entered in
this unit. Value entries which do not exceed an attenuation of e200 dB are
permissible.

Switch off attenuation correction

REF

Ci

IEC bus command: AMPL:ATT 0



Function

Operation

N ote

Level reference value

Storage of a level reference value for reiative measurements with the units dB,
PIP“ %W‚ A W, WM, %V and is V.

REFC} STU

Efitflfl
EHJE}
€335}
EIER]

value eotrv

‘lE—Ei to TEE W

im: to 2GB aav
Got} to 151:} eiflrr:
mill) to 35$ oapv

itEuGto LtiEE’r ‘v’

EEC bus command: AMPL:REF <Vaiue><unit>
<uoit>z M‘v‘, V, MW, W, DEV, 93M, or DBUV

The reference value can be stored in all available units. For display of reiative
measurement results, it is aotomaticaily converted into the unit which is required
for calculating the displayed value.

3.3.12 SETUP (Storing and Recalling instrument Setups)

Function

Operation

Note

2U different complete instrument setups can be stored in a non—volatile memory at
storage locations 1 to 20 and recaiied.

Each Complete instrument setup comprises the operating mode settings of both
channee.

Storage location O is reserved for the basic setting (see 3.8.2).

D REL SAVE
BEES :Iiiili:2:3:3.'J: ':':'.' :':". '.'-.'
nut“: ': : 2;: .‘T' E

515353 E... Store instrument setup
Vaiue entry
{1 to H} am. Rerail instrument setup
1 to In SAUE

To prevent unintentional modifications storage is only possible in the enabled
status (see 3.3.13). if the setups stored in a memory location can no longer be
performed leg. after disconnecting the second measuring head or the DC probe
instead of the RF probe), the following readout appears:

* SETYING CHANGED *



3.3.13 SPEC (Special Functions)

The following instrument setups are possibie in the menu of specie! functions:

Setting the iECwbos address
Switching on the test generator
Measurement start by externai trigger
Switching onioff and calibrating the analog output
Setting the dispiay Eiiomination
Memory protection for complete instrument setups
Settings I information concerning the extra-maß frequncy response correction {ist

Setting the iECubus address

Function Assignment of EECwbus address which is stored in a nun-‚volatile memory

Operation
SPEC
D rec. ADE

EEC. ADR"

Vaioe entry
the EG

Readout The iEC—bus address stored is read out during the switch-on sequence (see 2.1.4). it
can be checked by pressing the LOCAL key during manual operation.



Function

Operation

Readout

Note

Switching on/ofi the test generator

Switch on or off Bil—MHZ test generator.

SPEC

C]
TEST. GEN * ÜFF

iEC bus command: OUTRROSZ 0N-
0UTP:RDSZ OFF

if the test generator is switched on, the LED above the connector iights up.

The test generator provides an output ievei of “i mW with high accuracy for
checking the sensitivity of the measuring head.

CAUTION: The sensitivity of the measuring head is oniy correctiy dispieyed if the
entered correction frequency (see 3.3.4) compiies with the frequency
of the rest generator. When the fest generator is switched on, the
foiiowing note briefly appears:

CHECK CORR.FREQ



Measurementstart by external trigger

Function With the setting EXTERNAL TRSGGER ON, a measurement is started each time the
signal level "LOW“ (U V) is applied at the external trigger input. With the signal
level "HlGH" (+5 V), the last measurement result is retained in the display.
External triggering is possible both in manual and in IEC—bus operation.
in addition, the key msMEAS can be used to startthe measurement: Each time this
key is pressed, a single measurement is started, the measurement result being
retained in the display until the key is pressed again.

Operation
SPEC

Ei-ii-E-F-E-E

EXT WG" on ore

Readout After pressing of the menu key ON untii the first measurement start, WAIT is read
out instead of a measurement result. Then, the retained measurement results are
indicated by the message DISP HOLD.

Note

13210115
„.4 4*“-

' unefficient triggering
+ S V ""

EXTTRG

“>>— ou ...

Measurement resuit readREADY + s v m. ' y

{-3- Caicuiation of, measurement
resultUV

Fig. 3—4 Timing diagram external trigger with lEC-bus control



Function

Operation

Note

Analog Output

The rear analog outputs DCT and 0C2 of the option NRVD-BZ provide for each
channel DC voitages ranging from 43.5 to 3.6 V which are proportionai to the
displayed value. These DC voitages can be used for recording frequency responses
on a level recorder or XIY recorder or for automatic level control of sweep
generators equipped with an appropriate ALC input.

The value of the output voltage at the analog outputs is derived from the range of
the analog dispiay (see 3.3.2): The letthand full-scale value corresponds to a
voltage of G V. the righthand full-scale vaiue corresponds to +3.0 V. This
assignment is always valid, irrespective of the scale of the anaiog dispiay.

The displayed vaiue is derived “from the output voitage as follows:

V
A=L+-w* (Ru-L}

3V

A: displayed value
V: Output voltage
L: Letthand full-scaie value
R: Righthand full-scalle vaiue

SPEC

M»

ÜGÜUT“
DFF

JEC bus command: OUTPInkDC ON I
OUTPIn]:DC OFF
(n: 1 or 2 according to channel 1 or 2).

After the option has been fitted. the analog outputs must be calibrated before
using the option for the first time (Calibration instructions see 2.2.2).
in the setting DGOUTP ON, the output voltages are available even with the aoaiog
dispiay switched off.

The output impedance of the anaiog outputs is 1 k Q. in order to keep the errors of
the output voltage small, the load impedances should exceed 3 M9.



Function

Operation

Function

Operation

Readout

Note

Setting the display illumination

Continuoesiy adjustebie backiighting of the LCD for adapting to the ambient
tfing.

SPECC]
more

FRDNTPANEL
5::;::::::—:::::.- a." DARK LEG HT 2' «omens

Testing the front panel

Function test for keyboard, LCD and LED

SPEC

C]
more

("”7 FeoNTPANEL
veee CHECK iconeo KEY

fiäfiä CHECK' -:::: eon:
f L”... Keyboard test

LCD and LED test

During the keyboard test, the display shows the designation of the pressed key.

{During the LCDILED test, an segments of the dispia},lr and ali LEDs are checked.

The keyboard testis aborted by pressing the key aMEAS twice.
Pressing any other key than m-sM'EAS twice causes the ietters Re? (Repeat) to be
displayed in addition to the key lettering. The dispiay of ReP although the key has
been pressed only once indicates that the key bounces.



Memory protection for instrument setups

Function The memory protection prevents stored instrument setups from being uninten—
tionaiiy changed. Storage is oniy possibie with the memory protection switched
off.

Operation

SETUF-LÜCK *
OFF

Note The memory protection always applies to an memory locations from 1 to 20.

Calibration date

Function Readout of date the instrument was caiibrated last.

Operation



Initialization

Function Ail 20 memory iecetiens fer staring instrument setups are assigned the defauit
setting (see 3.3.12 and 3,3.2L The NRVD is set to the default setting. AN stored
instrument settings are cieared.

Operation
SPEC

ENIT PRESET SETUP * EXEC

Switchever of lEC/iEEE bus syntax

Function Via EECHEEE bus, NRVD can be remote-centroiled using SCPi commands or the
commands of the NRV-famiiy (see aise 3.839)

Operation
SPEC

Ü



3.3.14“- UNIT (Display Units)

The UNiT key permits to set the absolute units V, dBV, (3p and the relative units :13, PIP}, %W‚ e. W,
WV“ %V and at V.

Absolute disolay units

Function Level readout ¥n V, dBV or (1p

Operation

day dapu

{H a;

IEC bus command: AMPLMNIT W
AMPLMMT DEM
AMPLMNIT DBV
AMPLMNIT DBUV

Readout The displayed value is assigned the selected unit.

Note The following applies to the voltage:

V
VdBV 220*1 {m[ J g 1V)

V
VdpV] z 20* lgfm-w)

19V

In the case of power sensors, the displayed voltage is derived from the measured
power P and the power sensor impedance Z:

VIVP*Z



Relative display units

Function By selecting a relative display unit, the measurement resuit can be dispiayed reiative to a
reference value. As reference value, the fixed reference value stored in the set channel
(menu key REEVAL) (storage of reference values see 3.3.7 and 3.3.? i) or, if two measuring
heads are connected. the measured value of the other channel (menu key OTHERCHN)
can be used.

Operation

REF. VALUEOTHER. CHM

:13i more

fl'Fooiv With two '::E:E:E:E:E:E:E
measuring
heads {<-

saw flw more

I r-r I- r': fir

mit; with two
measuring heads
am: 2A x23

F‘Eiiiifi-i; a: 13525:; m,

IEC bus command:

UN, er, u

are-.332; or

POWMNH DB

:‚1.:.5.;.5.:_.; or

MEHUE

ciB(W)
voL‘mu-rr ea deer)
POW:UNIT REL we.
POW:UMT PCT %w
Powwurr uu aw
voumurt REL wv.
vomumr PCT %v
vomuurr UN av

With the given notation of the EEC commands, the fixed reference vaiue stored in
the selected channel is used as reference value. it (with two measuring heads
connected) the current measured value of the other channel is to be used as
reference value, the units DB...LlN are to be preceded by an X.

Readout With single-channel display: Mode measurement result channei reference channel

e.g. PUL 1.234 %W AB



Note The displayed value A is derived from the measured value and the reference value
as fellows:

Difference A [:11 z meas value —— refereac value

meas valve
Percentage A[%] 7-: 100 * {

reference value

_ meas value
Rana A m

reference valve

meaa valve
AME] 2': 1i} 3“ lg (ferpawer)

reference value

AldB] I 90 :1: lg meas value
- (for voltages)

reference value

if the measured value of the other channel is used as reference value (dual—channel
measurement), the display values in dB, calculated from voltage or power, are
equal only if the same measuring head impedances are stored in both channels. in
the case of different impedances, the display units d-BlW) and (130!) appear in the
menu, allowing to determine whether the displayed value is to be calculated from
power or voltage,

The reference value can be stored or measured in all available units. it is auto“
matically converted late a value with the unit required for ealculation of the disu
played value.



3.3.1 5 WeedBm (Direct Setting W and dBm)

Function Direct setting of the display units W or dBm. Key with scroll function for
aiternately switching between W and dBm.

Operation
wwdäm

C]
EEC bus command: AMPLMNIT W

AMPLMNIT DEM

Readout The dispiayed vaiue is assigned the unit W or dBm.

Note If a measurement mode {see 3.3.8) is set in which the measurement result cannot
be caicuiated in W or dBm (e.g‚ refiectien RFL or ampiitude moduiatien AM), the
warning

CHÄNGED TC} AVG - MOÜE

appears in the dispiay and the measurement mode AVG is set.



3.3.16 ZERO (Zero Correction)

Function

Operation

Readout

Note

Zero adjustment with the internai offset being measured so that, without test
power appiied, the power Ü is actuaily measured.

ZERO

C]
iEC bus command: CDRREEROHNIT

The foiiowing is displayed during zero adiustrnent: e.g. ZERO * CHNA *

When the instrument is again ready for measurement, the message ZERO is
displayed on the left side of the display.

ZERO is oniy performed in the seiected channei! Zero errors resuit in measurement
errors which are the larger, the smalier the test power is. For exact zero adiustment'
note the following:

No test power may be applied at the measuring head.

After measuring iarge powers only start zero adjustment when the displayed
vaioe has stabilized.

With varying ambient temperature or if the instrument has not yet idiiy stare
ted up, check the zero adjustment from time to time without test power ap-
plied and repeat, it necessary.

Ground ioops may produce externai offsets. if they cannot be cornpieteiy
removed by correct grounding, the measuring head remains connected to the
signai generator (with the test power cut off} even during zero adjustment.
Thus, the externai offset is aiso measured and considered in the caicoiation of
the dispiayed vaiue.

The zero adjustment is not stored after switching off the instrument. There
fore, it shouid be performed each time the instrument is switched on.

in the case of automatic fiiter seiection, zero correction is carried out using
fiiter setting 9 and takes approx. 4 s. The zero error remaining due to noise can
be reduced when one of tiiters 10 to i2 is set manualiy before zero correction.
Then the time the sensor takes for carrying out zero correction is approx. 25 to
40 5 depending on the sensor.

Zero correction takes into account the measured offset using a Speciai
algorithm. it can be switched off by pressing the ZERO key for a iarger period
of time until the display

ZERO TURNED OFF
has stabilized.

EEC bus command: CORRIZERO OFF

if the instrument recognizes a measuring power which is sobstantiaiiy larger
than the internai offset after the "ZERO” key has been pressed, the display

ERROR ZERO
blinks for approx. 3 s and zero correction is not carried out.



3.4 Menu Trees

The foHowing iliustrations are to provide an overview m‘ the structure of the individue§ menus.

3.4.1 MODE Menu

MODE

D
ér-

L PULSE AUG REFL AM ]

:mmm

i! +
M eesurement Measurement

%‘
[ EFL SWH RTE. }

mmmmH4
1NE5Ü.CHN * A B J

+ *
Measurement Measurement

l
[:DTY. CY * 12.34% STE} 1

. J

Meafiurement



3.4.2 UNIT Menu

UNET

C}
t

[ v dew dBpV REL J

mmmm

ttt
Measurement

[ OTHER. CHM REFMALUE]
'u

m £22.“: 1:2: m
i i .

_ t Y
{Mew} Mew} mm ] [- tide mere]
‘ t.

mmmm mmmm

ttt t
Measurement

ere? ssw Aw mere]

MEESUFEMEH?

’h.

mmmm

ttt
Measurement

t w as V LEV meme]

mmmm

ttt
MEESUIEMEflt

3.4.3 RANGE Menu

RANGE

If LEG mw x" AUTÜ
Fix

mammals

WMEAS



3.4.4

3.4.5

MEASaREF Menu

MEAS—«rREF

C]
4.

[1.2345 5'03 W STD ]

5:3 mum-m

V
M16235“ rament

REF Menu

REF

CHNA 1' EMF AT?" LE‘.»II

‚.w
-m

w—
m

.

M
J

mmmm

# .„

[ 1.2345 E - 53 W STUJ
i.

WWW?

MEESUFEMEHI

*1 w

(SURREY ABLTE} OFF J

mmmm

+
Maasuremem

*
[ 12.34 E+ü5 W STD]

Measurement

Ü
[ 12.34 GB STD J

mmmm

MEESHI’EE‘REHI

*
[ 12.34 ÜHM STU ]

1:23:35.223?

Measurement



3.4.6 DISP- Menu

DES-P

E]
Jr

at

{BAHGRF’H RESDL mere]
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mmmm

E I
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mmmm £3:m
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Measurement
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Measurement
m—‚MEAS

C}
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32:: EIS] E233 1:23 m m [:23 E23
l I+ E

Measuremeet &

{CHM * DUAL SGL more]
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mmmm
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Measurement
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{ LEVEL L 4- PM} L. + UNL]

[ LOW MEDIUM HiGH]

"emf? meme.
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Measurement Measurement
Measurement

[GEN SWR ' 1.23 STD]

mmmm
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Measurement



3.4.7 FiLTER Menu

FILTE F:

[3
%r

L AUTOMATEC MANURL ]

mmmm

t
Measurement

[ LP fi-12* 1 STU]

mmmm

i!
Measurement

3.4.8 FREQ Menu

FREE}

C]
ß

I" ‘I

LDC —— ENPUT DEW. ÜFF J

mmmm

‘?
; Measurement

t
[ELENP‘ eesus‘r UN J ‚- EH:

I {ä} 139 am]
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ä E221 1123123213221
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Measurement

Measurement

[LOW * „1.23 v am]
Menu item DATA has been extended by the items for the

£22.“: E2223 E: C2221 frequency respense correction fer externa! tom penents
r", {see section 3.3.4.3)
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mmmm
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mmmm
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3.4.9 SPEC Menu

SPEC

C}
I
if

L151“; AUF. TEST. GEN more]
J

mmmm
1 i
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3.4.10 SETUP Menu

SETU P

C}
w} .r

[SETUP * 1 RCL SAVE J

*5???
Measurement Measurement



3.5 Readout of the Measurement Result in the Display
if the measurement range is exceeded. this is indicated in the display as follows:

Message "RANGE HOLD"
biinks:

instead of measurement
result “2'.OFLÜ“:

Display value blinks:

OVERLOAD

With the measurement range retained (see 3.3.9 RANGE),
the test power exceeds the nominal vaiue of the upper range iimit,
however. the measured vaiue can still be measured without errors.

Upper range limit exceeded with the measurement
range retained (see 3.3.9 RANGE).

With puise power measurement using diode sensors, the measuring
range for rms weighting is exceeded.

The maximum permissibie power of the measuring head is exceeded.

CAUYION: The measuring head may be damaged!

Depending on whether the message appears on the iett or on the
right, channei A or B is overd-riven.



3.6 Error Messages

3.6.1 Operating Errors

A faulty entry during menu operation causes an error message in the display for approx. 3 seconds.
Then the menu line in which the operating error has occurred appears again.

Error Message Cause

WRNG. i iCan‘t RCL The memory iocation called up does not
contain a complete instrument setup.

WRNG. 2iOUTOF UM The vaiue entered lies outside the permissibie
limits. The permissible range is indicated in the
value entry of the respective operating functis
on.

WRNGJINO OPTEON The seiected operating function can only be
performed with the option NR‘v’DvB2 fitted.

WRNG, 4:940 SENSOR No measuring head is connected to the seiected
channel

WRNG. SKNEED 2 SENR Execution of the measuring function requires
measuring heads to be connected to both chart-
neis. (Measurement reflection. dual—channei
dispiay).

WRNG. EIAVG ONLY The operating function is only possible in the
- measurement mode “AVG".

(Display of measurement uncertainty).

WRNG. 8 iCant’DlSP The measurement result cannot be dismayed. '
(Dual—channel disoiay and display resoiution
"HZGH").

WRNG. 9 ESETUP LOCK Storage of complete instrument setups is disa-
I bled (see 3.3.13).
WRNG. 10 JDC SENSOR A DC probe is connected, however, the seiectecl

operating function can only be performed us—
ing an RF probe.

WRNGJHNOTHERMSNR The measurement is oniy possioie using a
thermai sensor (eng. NRV—ZSHZSZ) (amplitude
moduiation).

WRNG. 12INOTAVA1L. The operating function is not available (eg.
dispiay of the measurement uncertainty is not
possibie for all measuring heads).

WRNGJBWOTALLOW’D Operating function is not permissible (ca-.9.
function ABLTO with mode PULSE. REFL or
AM).

WRNG. MIPEP SENSOR PULSE mode not permissibie with peak power
sensors

WRNG. ZUICAL OUT 01‘. Analog output cannot be calibrated (e.g. con-
necting cable missing).



Error Message Cause

n. OFLO Numericai range exceeded
r. OFLO Measurement range exceeded
P, is; Pr incident power smaller than reflected power

(ooiy in reflection mode)

Pm i=5- P Modoiated power smaller than reference
power (only in AM mode)

3.5.2 Device Errors

The foliowing device errors are detected in the seif—test and indicated in the disoiay:

Error Message Cause, remedy

DEVICE-ERROR r 1 Check sum error EPROM
DEWCEwERROR 1* 2 RAM data missing
DEVICE-ERROR a 4 flattery fauity (dispiay BAT?" LOW)
DEVICEwERROR r 3 Calibration data missing
DEVICEeERRORr 10 Time exceeded for transmission to analog

board

DEVICE-ERROR * 20 Time exceeded for reception from analog
board

DEVICEfiERROR * :30 Error in data transmission between anaiog and
computer board

DEViCE-ERROR * 80 Parity error in data transmission between
analog and computer board

DEVICE-ERROR * 109 Hardware error anaiog board or sensor

DEViCE-ERROR * 400 Operating voitage for sensor fauity

Note Several errors may occur at the same time. The error message then contains the
sum of the individuai errors in hexadecimai notation.
(eg. battery faulty, RAM data and caiibration data missing: 4 + 2 + 8 = I4 E E
#3- DEVICE ERROR * OÜÜE)

Notes on error elimination see section 4.



3.7 Measurement Accuracy
inevitably, measurement errors of different causes are possible with every measurement. The actual
value of the error occurring with an arbitrary measurement is almost never known. The only thing one
can do is give information on the possible maximal values of the single values and calculate iirnits from
these between which the total error can he.

3.7.1 Mismatching

The high—frequency power sensors for the NRVD are used to measure the power which a source is to
provide to a load with the impedance Zg. in general. both the impedance of the source and the
impedance of the power sensor constituting the load deviate from the value ZU. The power error
resulting from this mutual mismatch can be ca icolated as follows:

1». Nil?
BP: n 1

314‘e

Pg: complex reflection coefficient of the source
I}: complex reflection coefficient of the load

The numerator in equation 1 - li‘gl2 includes an error component solely caused by the load. it can be
measured during calibration of the power sensors for the NRVD and is taken into account in the
calibration factor (see 3.12).

A second error component is produced by the denominator linI‘g I‘giz. Since F; and I‘g are complex
alternating current quantities, the error may be positive or negative depending on their phasing. In
general, the reflection coefficient {g of the source is not known according to magnitude and phase,
which is why the magnitude of this error cannot be specified in the data sheet and cannot be
calculated in practice either. '-
iiowever, the error limits can be determined from the maximum values of the magnitudes of the
reflection coefficients. The mismatch uncertainty MU produced between source and load can be
calculated in percent of power:

M in] : 100*[(1 : r r #4.]u g E
Approximately:

M [Oil-rile i200*r_ *ru g I

rg: Magnitude reflection coefficient of soure.
r5: Magnitude reflection coefficient of Load.



3.7.2 Calibration Factor

Since the reflection coefficient of a power sensor is unavoidably greater than zero (or its VSWR tat),
part of the power offered to the measuring head is reflected. A further part is absorbed by power
losses between RF connector and power sensor. All RF power sensors for the NRVD are individually
measured at a great number of calibration frequencies during production. The measured power is
compared with that provided by the calibration system, and the ratio between both values is stored as
the calibration factor. if a measurement is performed using the NRVD with frequency response
correction switched on, the measurement result is set off against the caiibration factor associated with
the entered test freq uency before.

All measuring systems used by R85 for calibration of power sensors are based on the appropriate
primary standards of the "PhysikalischTechnische Bundesanstait PTB”-

Nevertheless, the determination of the calibration factor also includes measurement uncertainties
resulting from mismatch, power transmission errors and the measurement uncertainty of the primary
standards. Depending on the frequency and the measuring head used, the error iirnits of the
caiibration factor are specified as RSS errors in the data sheet (see 3.717).

3.7.3 Linearity Error

An ideal power meter is supposed to feature a strictiv proportional relationship between the applied
test power and the displayed test power over the compiete measurement range. in reality, however,
power meters feature a iinearity error which depends on the output range and, in the case of power
sensors with semiconductor diodes, also on the frequency.

The power sensors manufactured by R86 feature a very smali linearity error, since the power
characteristic of each power sensor is individually measured during production and stored in the non-
volatile data memory. These data are used to correct the power displayed by the NRVD using a special
algorithm so as to produce an almost perfect linearity. The residual error is indicated in the
specifications of the power sensors.

3.7.4 Display Noise

“the noise superimposed on the output signal generated by the power sensor causes small variations of
the dispiayed vaiue resuiting in a measurement error. Since the generation of noise is statistical, it is
useful to describe the noise quantity using the methods of probability analysis.

R315 specifies the double value of the standard deviation for the noise power. this means that in the
case of 95% of a statistically sufficient number of measurements this vaiue of the noise power is not
exceeded.

The display noise is an additive value, i.e. the error caused by noise is the srnaiier, the greater the
measuring power.

The value of the display noise can be affected by the filter setting (see 3.3.3): Each additional doubling
during average—value generation reduces the display noise power by approx. 30%.



3.7.5 Zero Error

A zero error is produced it a power other than zero is dispiayed without test power applied. in rnost
cases, this offset is caused by temperature variations to which the power sensor is subiected. During
zero adjustment (see 3.3.16). the offset is measured and subtracted from the measured value in the
foilowing measurement.

The zero error is aiso an additive vaiue whose error influence is the smaiier the greater the test power.
When measuring smaii powers, it is therefore advisable to minimize temperature variations which
might be produced by body heat transferred to the power sensor or heated RF connectors of signai
generators and repeat the zero adjustment from time to time.

3.7.6 Temperature Influence

The temperature influence is an additionai error which is produced at a constant temperature
deviating from 23 “C.

in the basic instrument NRVD. an additional error may arise outside the temperature range 38 to 28 ”C.
whose maximum vaiue is indicated in the Specifications.

AN power sensors feature a temperature coefficient which may achieve up to {3.5 %i’degree. in the
case of 3&5 power sensors, the temperature influence is corrected using a special aigorithm: The tem—
perature coefficient is stored in the non—voiatiie data memory of the power sensor, and each power
sensor contains a temperature sensor, which the NRVD uses to carry out cyclicai temperature mea-
surements. This permits the temperature influence to be corrected except for a smaii residual error
indicated in the Specifications.



3.7.7 Maximum and RSS Error

A correct error specification must include the two statements:

Error iimits and size of the confidence intervai, i.e. how many measurement resuits of a
iarge number of measurements do not exceed the error limits.

With the maximum error, the confidence interuai corresponds to 100%: The error Eimits are never
exceeded. The maximum error Emax is the sum of the individuei maximum errors (Emaxh:

in practicer the maximum error is oniy rareiy achieved. if the complete error is the sum of a number of
individuai errors which have independent causes {and this is the case with the individuai errors
described so far), it is very rare, statisticaiiy, that ali individuai errors simuitaneousiy occur in a
measurement with their maximum vaiue and the same sign.

in the field of power measurements, it is therefore common practice to specify the RSS error {root sum
of the squares). '
This is the square root of the sum of the individuai RSS errors squared (Egggfit

x
N

Erase =\/ 2 (Erase)?
ifii

The RSS error of a sum or iodividuei errors is the error which, in generai, is not exceeded by 95% of all
measurement resuits.



3.8 Remote Control

The instrument is fitted with an EEC-bus interface as standard. The interface corresponds to the
iEC625~tiIEEE488wi standard. The common commands and data transfer formats are defined
according to the iECSZS-Z/iEEEABS-«Z standard. The deviceaspecific commands have been implemented
as far as possibie according to the recommendation of the SCPE consortium (Standard Commands for
Programmable instruments). The same appiies to error handiing and general status evaiuation. SCPi
commands are independent of manufacturer and instrument so that a simple and aniversai controi
language is provided. Deviations from this are marked as such. According to SCPi, oniy the short or
iong form of a command can be transmitted as the syntacticaiiy correct input sequence to an
instrument. The short torrn is marked by upper—case letters (eg. Display).

Both the standards EECEZS-HIEEEZLSE—T and the extensions iEC625~2iiEEE488u2 define general
commands. In the toiiowing, the commands according to iEC625~i wiii be referred to as universal
commands, the commands according to [EC625-2 as common commands.

3.3.1 Preparation for iEC—bos Operation

3.8.1.1 lEC-bus interface

interface characteristics:

The iEC-bus interface permits the NRW) to be mg mg Grip carer) Gwümmc
remoteucontroiied byan externalcontroiler. Ü 3 “35‘ '33} “i” SMD

oio oio nan one orio one
s r m {a} it}

Data bus Sfibit parallel.
Bidirectional data transfer
3—wire handshake
Data transfer rate max. 350 Wis
Up to i5 devices can be connected
Total length of the connection cables up to 15 m
(individual connection up to 2 m}

1i.

G
Ü

Ü
Ü

Ü
Ü

DEG DID EU! *JRFD iFC ATM
i 3

DEG DiD DAV Nflfiifi SRO SHIELD
2 4

Fig. 3-5 Pin assignment and signal designations of EEC-bus connector

Further information on electrical characteristics and the meaning/function of the individual iines can
be obtained from the IEC625~1XEEEE£188~1 standard.

3.8.1.2 iEC—bus Connector

The iEC—bus connection between controller and instrument should be made using a shielded cabie
(Rats stock number 0292201315! 1 m) in order to avoid EMi during operation.



3.8.1.3 IEC-bus Interface Function

in iine with the iECEZS-iiiEEE488—1 standard, the devices can be equipped with various interface
functions. Tabie 3—? fists the functions provided for the NRVD.

Tabie 34 interface functions

Co ntroi
lnterfacef cti oncharacters on

5H1 Source handshake function.foll capabiiity
AH1 Acceptor handshake function, fuii capability

L4 Listener function, foii capabiiitv. unaddress if ML
TB Taikerfunction, foii capa‘oiiity, capability to repiy to sesiai poii. onaddress if MLA

SR1 Service requestfunction. foil capabiiity

PP? Parailei ooii function. fuii capability
RH Remoteiiocai switchover fun ctio n, fell capabii itv
DE? Device ciear function. foil capabiiity
UT: _ Device trigger function. fuii capabiiitv

3.8.1.4 Setting the IEC—bus Address

'i‘he iEQbos address of the NRVD is factory—set to 20 (iisteneritalker address are identical}. it can be set
manuaiiy or via lEC~bus to vaiues "from ü to 3G.

iEC.AiJR TEST.GEN mre

DC]

IEC.ADR* 2i} STD

C]
Value entry moo

U to 39 gm:

The iEC—bus address remains stored in a oonuvoiatiie memory in the instrument.
The key {—sMEAS] permits to quit the menu without changing the stored and valid address.

The associated remote controi command reads:

SYSTem:COMMunicate:GPlB:ADDRess <N3> <: Nr» G...3O

Note that the instrument can then only be addressed under its new address.



3.8.1.5 Operation in Local Mode

lf the REN line (see Fig. 343) is deactivated, the NRVD remains in local mode even after transmission of
its listener address. Operation of the NRVD on the lEC bus is still possible with restrictions. Settings can
be made, measured values generated and read into the computer. Avoid simultaneous operation via
the interface and the keyboardi

CAUTlON: Complete operation of the NRVD via EEC bus is only possible in the remote state.

3.8.1.6 Local Remote “Switchover

After switching on, the instrument is always set to local mode. When the NRVD is addressed as a
listener by the controller. it enters the remote state in line with the standard (e.g. Rats BASlC lECLAD
or iECOUT). This is indicated in the display by the message REM. All keys on the front panel except the
LOCAL key are disabled; operation via the front panel is no longer possible.

Return to ’locai' state:

1. Pressing the [LOCAL] key

(The local key may have been disabled by the controller using the universal command LLO (Rats
BASlC IECLLO). This is indicated in the display by the message LLO. Switchover from remote to local
mode using the [LOCAL] key is no longer possible then.

2. Transmission of the addressed universal command ’GTL’ (Rats BASlC EECGTL; no restrictions).

Instrument setups are not changed when switching from local to remote or vice versa.

3.8.1 .7 Replacing a Power Sensor during IEGbus Operation (Remote)

The power sensors should only be connected to the basic instrument in local state, since the data of
the power sensor will subsequently be evalutated; then the instrument is ready for measurement.
it a sensor is inserted in the remote state, there is NO automatic initialization of the measuring head
data. The controller can only detect this via SRQ, if enabled. ~l'he user may then achieve initialization
by switching the instrument to LOCAL (LOCAL key or ’GTL’ command) or by transmitting the command

lNPut: SENSors: lNlTiate

to the NRVD.(see also note Table 3-5)

The display shows the following reading:

[ READ SENSOR

m— MENU W

When a sensor is disconnected, a running measurement is only interrupted if this sensor was used for
collection of measured values (sensor was in the current main channel. or doalnchannel measuu
rementfreflection measurement). The controller is again informed via SRQ.



3.3.2 Basic Setting

The basic setting of the instrument can be obtained via the SETUP menu using RC1. Ü during manuai
operation or via remote controi by transmitting the common command “"RST’.

Basic setting of the NRVD:

a Channel A (B, sensor only in this channei)

Mode AVG (DC with {)Cdsensor)

Unit W (V with DC sensor. voitage sensors)
Range auto
Zero off
Filter automatic

ATRCorr off
REFAtt Ü d8

a FRQ.Corr off
a REF.Freq 5E} MHZ (depending on sensor)

Ü
Ü

Ü
Ü

Ü
Ü

Ü

a Bargraph offi (automatic)
a Lefthand fuiifiscaie vaiue {MEI-3
a Righthand fuii—scaie value 1.0

a REF.Levei 1.0V
1: REF.impedance SE} E} (depending on sensor)

a Extreme-vaioe coiiection off (~ ::> M'EAS key for start of extreme-value coiiection disabied)
a Dispiay resoiotion medium (4 digits)
:3 Display singiewchaonei
e Duty cvie for measurement mode

puise 100 %
o Generator SWR‘ for caicuiating

the measurement uncertainty 1.0
a Test generator off

Option :
a DOOutput off
a Ext.trigg-er disabied

iEC—bus-operation:

a Display controi after trigger on
Unchanged (with command *RST):
IECabus address set
SETUP LOCK
Scaie (ADJUST) for {)C (FREQ) input (option)

a Status registerfmasking see 3.3.6.2
no evaluation of measuring head data
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3.8.3 Universal Commands (to lECfiZS-‘I/iEEEflBSw‘l)
The universal commands can be divided into addressed and unaddressed commands.
(Commandsiaddresses are transmitted with ATN = true); the appropriate values are indicated in
brackets).

Universal commands in line with lEEE488—l

Tabie 3—2a

Group of unaddressed universal commands

Command REiS—Basic Function

Locai Lockout
{11H}

IECLLO LOCAL key is disabi-ed

Serial Poi! EnableiDisable
(”i BHH EH}

EECSPE
EECSPD

Serial poi] capabiiitv, see iseiovv 8&5 command lECSPL

Paraiiei Foil Unconfigure
15H}

EECPPU Parallei poll capabiiitv. disabied for all devices

Device Clear
{1:1 H)

IECDCL Abo rts internai co mmand execution and sets
the EEC-bus software to a defined initial status.

NO basic setting

Tobie 3-21")

Adressierungsbefehle

command Rats-Basic Function

Listener address

{zen—Erie
EECLAD The foliowing data are determined for the addressed device.

LGCAL ....,. RE MUTE switchover. With aii
addressed co mrna nds, the listener address must be transmitted.

Tail-(er addresse
{40H«SFH}

iECTAEi The addressed device is to provide data for the controiier.
The controiier must have requested the data
before {triggeriquerv command).

Table 3—2c

Group of unaddressed universal commands

command REES-Basic Function

Group Execute Trigger
{03H}

IECGET Measurement start. in the case of the NRVD, the string can be
read in by the controiier after execution. Further
synchronization is not necessary.
After an error has occurred {DEVICE EHRÜR i lEC Error}.
it rnust first be cleared by sending a command
{for example *CLS or SYST:ERR?}.
Common command ”TRG' functions in the same way.

Go to Locai
{ml-ii

lECGTL Remote we Locai switchover

Parallel Poll Configure
(05H)

EECPPC

EECPCÜN

Parallel poll capabilitv
The Pies BASEC command IECPCÜN adr, p. d includes the
command sequence for preparing the device for a paraiiei poil.

{iECPPL, see 'oeiovv)
adr: device address

p: {in as message via
d: 1 tot: data line ore: to BIOS

Seiected Device Ciear
{ecu}

iECSDC Aborts internal command execution and sets the lECJous
software to a defined initial status

NO basic setting



R86 BASIC provides 2 commands which permit easy handling of seriai and paraiiel poll.

Command Rats—BASIC Function

Serial Poll FECSPL Seriai poll capabilityr

The R36 BASic command EECSF’L adr. 5% includes the
command sequence lECSPElEECTADidata—readliECSPD
for a complete serial poll.

adr: device address
5%: integer variable

Parallel Poli IECP?L Parallel poll {iECPPLp%}
p%: integer-variable

Note: The parallel poll capability described here must not be confused with the common
commands for the parallel poll {’*PRE' and ’iSTP’, see below). The command ”PR? is
necessary to enable a poll of the ’5?" state; evaluation via PPOLl. requires the instrument
to be additionally configured with PPC (PCON).
Polling via PPOLL is faster than evaluation of the common command ’*i5'i’?’, however. it
must be performed carefully since a register of the lEC—bus controller is directly polled so
that undefined intermediate states may be produced originating from run times of the
instrument firmware.

3.3.4 Common Commands (According to lECGZS-Z/IEEEfiflfl-Z)

The iECfiZS-ZilEEEABS-Z standard defines a number of commands which are to be understood by each
device operating according to this standard. These commands referred to as common commands
always begin with ’*' and consist of at least 3 letters (e.g. ’*TRG'). Abbreviations are. not possible.
After a query (e.g. ’*EDN?‘)‚ the controlier can read in the response string.



Common commands in line with lEEE488~2
Tabie 3-3a

Command Meaning

“RST Basie instrument setting {see 3.8.2}

*CLS Reset of registers ESR. 5TB, SCPi EventCiear output buffer and error queue
(see 3.8.6, not DCL EEEEfliSS-i)

*PSC d Power On Status Clear
at so: Resetrpreset ali status registers (on power-up}
d x Ü: Register contents are retained

{*PSC E): an SRO may be generated on power—up}.

*PSC? ower On Status Clear Query
0 l 1 (in output buffer}

instrument setup
*SAV dd save dd :— ‘E to 20
*RCL cicl recaii dd 2- Bto 26

*RCLÜ = *RST {basic instrument setting}

*TRG Starts a measurement {#GETIEEHBSJ)
{measurement result can be react by controiier}

*ÜPC Synchronization during measurement {see exarnoie}
DPC 2- i in ESR. it measurement is eornpiete

*ÜPC? like *OPC. additionaiiy MAV z 1 in STE and
t {in output buffer}

*WA: Wait untii measurement is completed, write measurement resuit in output buffer, continue
syntax analysis

*iDN? identification query
ROHDE E: SCHWARZ. NRUB, Ü, V1.1

Dr
RÜHDE 3: SCHWARZ. NEW}, 10196372'002, V1.3 v1.20

*OPT? Query option status
0 {option not fitted}
1,"NRVD option inelurieci"

*TST? Query seitatest
l} {switch-on test without error)
1 {error on power-up]

*CAL? Query caiibration data
{1 {Cai data okay}
1 {Cat ciata faulty or instrument in Cal müde}

Exampie: (*OPC)

*SRE 32:*ESE 1;*TRG;*OPC

important:

Notes:

Hint:

After terminating the measurement, bit 1 (OPC) is set in the ESR register. This resuits in
service request (SRQ) (*SRE 32;*ESE 1).

The string of the measured value has to be read first
(cf. example 3.8.7. note 3), 3) of SRQ routine as weit).
Synchronization commands
*opc. *opc?. *wai
do not interrupt data transmission via the EECHEEE bus. but only the interne! command
processing.
Commands *opc. *opc?. should be used only after triggering a measurement (*trg etc)
since they oniy efer to measurements.



Commen commands for evaluation of the Event Status Register ESR
Tabie 3-313

Evaluation of Event Status Register {ESR}

223 54 32 16 3 4 2 1
Significance

POM UHQ CME EXE DEE Q‘I’E Ü OPE

POWER USER ERROR W: eeeeanoe
0N REQ. (5. 3.3.3.3} ' COWL-

LOCAL-key l Message in
was pressed errenqueue

see above («P50 {pnii with syst: ERR?)L.
“-- see above

{*OPC}

Cemmand Meaning

*ESE ddd Sets the Event Status Enabie Mask
dddz {} In 255

*ES’E? Query the ESE mask
ddd (in output buffer}

*ESR? Queryfreading of event status register
«a: NR1:- {in output buffer}

(the ESR register is eieared with reading; aise a pending SRO)



Common commands for Serial/Parallel Poll in line with |EEE4888-2
Tabie 3—3c

Evaiuation of the Status Byte {STE}

128 64 32 16 3 d 2 1
Significance

05 M55 ESE MAW Q5 Ü i} i}

{J EVE NT
Operating STATUS
status is not {*ESE}
eeaiuated {Tab 3'313}

_..... Ques. Status is. 3.3.6}

MESSAGE “"— MESSAGE wee.
SUMMERY
a SRQ

{data in output buffer}

Command Meaning

*ERE n’dd Setting the Service Request Enabie mask
ddd = Ü to 255 (M55 need not be set}
{Enabie mask is used for SRQ generation; STE
isits are aiways set}

*SRE? Queryfor SHE mask {without MES}
ddd {in output buffer)

*STE? Queryfreaciing of status byte register
nNR‘I :2 {in output buffer}

{By reading the STE register using the command *STB’? a
pending SRO is NOT cieareci}
see seriai poi]. iEEEdSS-L section 3.3.3

*PRE dcid Setting the Paraiiei Poii Enable mask
ddd m Ü to 255
(The enabie mask PRE determines which hits of 5TB cause the
’Est' state to be generated and can he read using *iST‘?)

*PRE? Queryfor PRE mask
ddd {in output buffer}

*iST? Queryireading of statusa’message 'ist‘
i} 1 1 (in output buffer)

{an evaiuation via the universai commands for PPOLL must be
additionaiiy programmed; see section 3.3.3)

Note: For management and evaluation of the deviceuinternai status see also section 3.8.6.
For evaluation Series/Parallel Poll see section 3.3. 7.



Since the commands for macro definition ‘*DMC’ etc. have not been implemented in thisdnstrument,
the measurement resuit string can be read in by the controiier in line with the standard using the
command ’*TRG’ after compietion of the measurement. An additional command is not necessary
aithou-gh. strictiy speaking, the ’*TRG’ command is not a query command. The synchronization '*TRG‘
use data transfer is performed automatically. When data is requested by the controiier (iECTAD), the
handshake is stopped until the end of the measurement. It is therefore necessary with this method to
set a timeout on the controller which corresponds to at ieast the duration of measurement!

After a measured vaiue has been triggered ('*TRG‘}‚ the foiiowing measured vaiue or resuit string can
be read in by the controller.

9.95 + 3? OFLO - Measured value {in vaiid)

if the mode TEST} (’DEAG:TEST1 ON“) is switched on, the foliowing strings can be read in depending
on the error cause. The structure corresponds to that of the error string.

instrument is in the remote state. no sensor is
connected
(JEC error 4)

9.9 + E 3?, " NRVÜ no sensor"

instrument signals a. hardware error
XXXX 2 error code (see 3-21)
{IEC error 2410)

9.9E + 37," NRVD Device-Error XXXX"

Error evaiuation using the command '

SYSTern : ERRor?

is additionai'iy possible. (see 3.8.8)



3.8.5 Device~specific Commands (version 1.50 or higher)

3.8.5.1 Rules for Using Device—specific Cemmands

e {l Programming is eptiene£, need not be sent

e.g.CALC:EXTR[:STATI? m» CALCEXTR?

a E ("Or“) measn seiectien, only one eiement can be transmitted

Eng. DISP:ENABLE ON or DISPIENABLE OFF

Note:

If the string transfer was aborted or interrupted by the centreiler, the partial string which was
transferee up to this point remains in the input buffer. in some cases this can lead to a syntax error
when the next transfer takes place. (Can be cleared using iECDCL.)

9}
Characters in parentheses
must be sent

Che-rdete

3)

4} S} 5}re}
H - m

Ü 2} 3) -—-—-—-—-—-———— f?)

n T
[Cher-Idem

Fig. 3—6 Commend structure

The numbers indicated refer to the felfowing notes



1.) in the SCPi parser, the correntiy vaiid command leuei (node) is stored. This means that an
abbreviated notation is possibie in the case of command sequences with a common root. if continued
in this way {same levei) the command header must not be preceded by a coior. e.g.:

2.)

DiSP:ANN:BARG:STAT 0N; SCAL:LOW *3:UPP 3
l_J

GI"

msmmmßms ON;BARG:SCAL:LOW -3;UPP 3
mmJ

h‘ this is not the case, a ieading colon (:) must be set ahead of the next command header. Th us. the
parser again starts syntax analysis at the lowest ievei.E.g.:

DESP:ANN:BARG ON: :DISP:ANN:BARG:SCAL:LOW - 3::UPP 3

l l .l

Of

CALCEXTR 0N: :D!SP:ANN:AMPL:EXTR MIN
it

According to SCPl, 2 valid notations of the headeridata are possibie. Either the complete HEADER
or the given short form {marked by upper-case ietters, HEAD) is programmed.

e.g.: DiSPlay: either disp or DISPLAY or Display

in general. all headers and stringi’char data can be transmitted both in upper-case and lower-case
notation.

4.) The command header and the foiiowing data must be separated by at least one space-

5.) Numbers:

<numberiNR1 2‘: = intege:r
(without point and exponent 63.9.: 10)

<vauleKNRf> x decimal number
{optionaily with Sign, point and exponent
e.g.: 10., iOeO, ie+ 1.10.0300 etc.)

<NRS> z decimal number
{including Sign, point and exponent, eng. 10.00% + 00)



6.) Unit {[Unit]:

Optional entry; if not specified. the respective defauit unit is assumed.
(e.g.: FREQuency 1E6 # H2 „a. 3 MHz)

1 1.1.3:“! #5:;
II 1

. Q'Jr‘r‘a‘h‘a‘rn-nr. * ~.*.~.u~v.+.-.-.-.r.-.-.1.
. “tr‘h‘a‘ffihwhy .|:x a any“???

~ ”me.“- *- WWW?
qqqqqqqqqqqqq

"H . r” .I' 1:”- ..h-‚h-Ä F "hüqüd 1 . J “:‘HHHJJ I'm-I’- '- "-.- i? '- ‘ 'KA‘u-‘C'JJ.

7.) A query command is marked by a (2?). The appropriate response of the instrument is indicated.
New Line (NL) with EO! is aiways sent as terminator.

8.) E.g. 0N or OFF
(instead of ON. 1 can be sent and instead of OFF, Ü can be sent.)

9.) in the case of string data, the inverted commas in the string (") or C) must aiso be transmitted
(e.g. sens:func"am", or sens:func ’am').

30.) Separator between several data is the comma (,).

Examoies of oermissioie command sequences:

Range seiec’cion (fixed or automatic)

Header

{SENSeilizi}
:AMPLIitude
i :‘U’GLTage
E:POWer

:RANGe
[:UPPerI qualuemflf} {unit} f MIN E MAX 1 DEF
[:UPPer]? {MIN 1 MAX [DEM
:UNET?
:AUTL‘J UN iOFi‘ {ONCE
:AUTG?

( Range specifications are vaiid for sensor: NRV-ZSZ (100 mW) )

SENS? :AMPLIRANGE 300 mW
VOLT} :RANfizUPP MAX have the same effect
sensei :POWER:range:upper iflBe-3W ¢

only the same when channei A is seiected

powerwangemoper 0.1 W -
Pow:Range .1 havethesameefiect
sensewoimange 0.100 W
sen52:arnpi:range:au1:o once internaiiy triggers a measure—

ment and sets the measurement
range to a range which is ap-
propriate for the appiied power.
(when channei A is used:
no change of channel)

inpmsei 2;:oower:rang:auto on changesio channeiB(sensor is
present) and switches on the
automatic range seiec‘cion for
channelB.



3.8.5.2 Tables and Remarks on Device—Specific Commands

The following command tabies 3—4 to 3—17 are arranged according to their functions. Whether the
commands are in line with SCP! is indicated by 'Y' (yes) or 'N' (no).

Table 3—4
Table 3—8
Table 3—6
Table 3—7

Table 3—8

Table 3—9
Table 3—10
Yable 3—31

~fable 3-12
Table 3—13

Table 3—14
Table 3—1 S
Tabie 3—16
Table 3-17

Measured—value collection
Setting of channel and initialization of sensors
Setting of measured—value filtering (average vaiue)
Readout on the dispiay
Setting of analog bar

Evaluation with extreme—value coliection
Entry of reference vaiue
Frequency response correction i frequency measurement

Reading the measured-value memory
Setting the test generator

Setting the analog output i external trigger input

Device—internal status management (’STATos’)

’SYSTem‘ commands
DIAGnostic' commands

Reference list of lE'C—bus commands associated with front—panel keys
(in examples to provide a fast overview, in short notation)

CHANNEE

“Hed8m:

ZERO:

MODE

UN”:

RANGE:

MEAS—e—REF:

REF:

DISP:

FlLTER:

FREQ:
aMEAS:

SETUP:

SPEC:

lNP:SEL "A" or iNP:SEi. "B"

S-ENS:POW:UN1T W or POW:UNIT DEM

CÜRR:ZERO:INIT

FUNC "POW:AC"

PÜW:UNIT DEV

POW:RANG 1BDmW:RANG:AUTO OFF or
POW:RANG:AUTO ON

VOLT:REF:MVAL

VOLT:REF 10 DBVor
POW:ATT 20 D8 or
iNP:iMP 5i} OHM

DISHENAB ÜFF
DISP:ANN:BARG ON
Extreme—value collection

CALC:F1LT:NSEL 5

CORR:FREF 280 MHZ

*TRG or GET(to.IEEE483—-1)or MEfilS‘?

*RCL 10

Test generator, {JG-analog output

Page
3.77

3.80

3.82

3.83

3.85

3.86

3.87

3.89

3.93

3.93

3.94

3.95

3.97

3.98

Tab. 3-5
Tab. 3—4

Tab. 3-4
Tab. 3—4
Tab. 3-x;

Tab. 3—4

Tab. 3—10

Tab. 3-10

Tab. 3—7
Tab. 3—8
Tab. 3—9

Tab. 3—6

Tab. 3—11

Tab. 3—3a—c

Tab. 343/14



Table 3nd Commands for measured-value collection
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Header Data section

{SENS-3e [1.{211
:FfiNCfion

{:0N1 ” ifunction 2a” 1
:FUNCtion

ROH}? {"POWEI IPULSE Mi” } MAX I DEV} 3

{SENSe}
:FUNCfion

:CONCurrent ON [ OFF J
:FUNCtion

:CGMCurrent? i

Value range " <function :> ” oniy DC sensor
"V0 LTage [:DCI"
"POWer [:DC] " .

not DC sensor
”VOLTage: AC”
"i3OWer: AC”
”POWer: PULSe <valueiNRf> [%|PCT}”
FPOWar :PUi‚Se MIN 1 MAX 3 DEF””AM”

”SWR”
”RTL"
"RFL"

<vaiueiNRf> +ifis2... ~+~ 100

Response strino: " detonation > “ e. g.:"POW:AC“

Note: in the case of ”...:Puise”, the duty cycle must be given.
The ”AM” function is only possibie with th ermai power sensors.
Upon transmission of the ”AM " function, the carrier power currently applied
is stored as a reference value.
With SWR/RTL/RFL the respective test chann e! z incident channei; two
sensors are required.

Syntax of FUNCCONC 0N:

[SENSe]:FUNCtion[:ON] " <function >[1l2]" l,” <function >[ 1121"] {,"FREQ”]
[SENSe]:FUNCtEon[:OFF] "<functionle[112]" [,"tifunctionrfl 1121"} [,"FREQ"] | ”FREQ”

Without index [1|2] ‚ the ist parameter sets the current main channel ( I), and the
2nd parameter the adjacent channei.

Response strino (e. o.):

[SENSe]:FUNCtion:0N? "mm/am ","RFLZ"
ISENSe]:FUNceon:o:=F? ”FREQ."

This ailows the user to set a Z-channel measurement as foiiows:
FUNC "pow:ac.", "powzac" or FUNC ”pow:ac1", "pow:ac2”
Additional frequency output in the iECiIEEE-bus string (it contains 3 values separated by;):
FUNC "pow:ac”, ”pow:ac"."treq” or
FUNC "pow:ac2 ”,"freq" singiewchanai measurement in channel 2 (B)



hr k?“
I 4:. J q: ' + $24}: 2 ü. .‘C-I "ich" :

Stettin ‘ r We ere “3W“
:-. g, ‘* ear: W” Jim-”3;

. :.r - -

{5: v
'\.' ü). n '1‚.‚. My .- *r: :.- ‚r- ' “35.; 5.:; «.- „.r’..„._.;_:'::; =~'+m:-:r.-:+:rwee~:+xer< „a: - - - '-'- . “an!" . „ i '5” '3‘:.. EFfif-ti 522::.:.;.:.;.:.;4.::;.::::-;;:1:::1‚::.:. "Pi-H “WM-”35*" .

1.— . . ‚*‚+:-:-:-:.1-:.:c.:‚:‚:.-.:q.‚ .1.«.~.':~:-:r.-:“-JF:-_- ,-:-:-':-.-:?

Header Data sectien

[SENSeuien
:AMPLitude
{Homage
|:POWer

:UNiT w i DEM i V | DEV 1 DBUV
IDE; PCTE REL {LIN
MBB i XPCT 1 XREL 1 XLEN

{H
Z

-<
5

:UNiT?

Fer definitions see section 3.3.14
(REL = measured valuefrefe-rence vaiue, UN m measured value - reference value

X.” z Reference vafue of the measured Heine of the ether chennei

Respense strinq: <unit> e.g.: POW DEM or VOLT XÜB

Nate: With :VOLT z :AMPL and :POW, the unit (V or W) of the refetr’ve functions
used for the calculation is determined.

(e.g.: ...:POW:L1PJ # Measured value (W) - reference value (W)
VOLT:L!N 9% Measured value (V) .„ reference veiue (V))



i r. ‚_‚ . . .-.-.;.-.-._.:.-.;.;.;:.;.:.r.;-:i'.;.-.;.;.-.:.;..;.,5.....;.;.;.-.~.-.;.-.;-'. ‚;‚;».;.;‚„.;‚-‚.;._-.;..:.;+;.-.;._-.-c.-. ‚r. ‚um: -.; '. . ""..-‚-.. -. n . . .". '. ___._ . _„ . .' . ._ ..- ‚ ‚ .r: w. . . ._ . .- v.r ‘+ _“4.3..ad.i.41.Nrrr.‘.‘.:.‘.‘.:...:.‘.I.531.1.1.1.1.1.1.1.1.j.1{.1{up-g.I.1.1.‘in“L‘.‘mmL;.1.1¢.:.;.;¢.;s;.:.-_.;.; ; „1:;.J‘Jgfijig.:.:::»:.;.:.:.;::.r:x.f.53.:};‚3::‚:.;,:.:.;.;.5;t:.:.:.;::ä.:.j.;.;.Ir.;.;.::;:::;‚;‚;.:.fi.g.:‚:ähflfiv I'

Switching oniofi‘ z ro function (offset correction)
Triggering a zero measurement

l‘I'H‘i-‘i'l‘.':*;'."; '.'; + .. n- a
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Header Data section

[SENSel
:CORRectien

:ZERO
{STAR} ON | OFF
[:5TATel? LI
:iNITiate
:iNiTiate? H

A zero measurement is only possibie in the selected channel.

Response string: 1 E Ü (with „.:STAT‘?)
{3 1 1 (with ....:iNIT? Ü = ok;‘i : error)

Note: Synchronization in the run of a BASIC program
iECTRERM?.‘iECTiMEiOOOO:’ Timeout fOsec
iECOUTZO, ”CORR:ZERO:!NIT?"
iECiNZG, ERS:iF VAL (ERRS) 2:0 THEN PRINT ”ZERO ERROR”
Upon transmission of command ...:!NiT[?], the ZERO function is automaticaily
activated.

Ra nge seiec’tion (fixed or automatic)

Header 1 Beta section

[SEMSersizsi
:AMPLiitude
INOLTage
1:?0Wer

:RANGE
{:UPPer} ivaiueiNRfra [unit] i MIN 1 MAX i DEF
{:UPPer]? [MEN ) MAX iDEF] Y
:UNET'?
:AUTO ON {OFF iONCE
IAUTO? Y

The range selection (fixed range) is effected by indicating the expected measured vaiue
(not the dispiayed vaioe) and switching off automatic range seiectioni
e.g.: semswowmame :AUTO OFF; UPP GOmW

Value range rivaiueiNRfra: depending on the sensor
(unit: all basic units:
[U | M) V, IP [ N i U I WW, DEM, DEV, EBUV)

Response strind: C: NR3 > e.g.: 1-00.0005-03 (with .„:UPP?)

(Nominai value of selected measurement range)

2 i a (with memo?)
v g w (with...:umr?)

More: using AMPL:RÄNG:&UTÜ ONCE
an interne! measurement is triggered and a measurement range
appropriate for the applied level/power is set.
This measurement range is then retained.



Table 3-5 Setting of channel and initialization of sensors
fives: .avzn‘g'eqr'h' ' “an“ F ‚ ‘ new H. u_. .. ._.M am". J...” ‚M1. fig. 2.1. . . qua-H” _Heel-- mmw aémem. r ‘- efis::.;53. a. s.:-’>' _. -*-* I 1g.Seiectzon of channel g MM ‚m... M MMM s;

. 1 . wedge}? We M“ {flee-:3
'u-‘u‘qn. ' '...‚1.:;5.4.x

*- H. .-

q '

Header Data section

INPut
:SELect "A" l "B"
:SELect?
:NSE Led: c: numberENR‘l I)
:NSELeet?

(as string command er via num. entry)

Value range <numberINR‘i :>: HZ

Resgonse string: "A” g "B“ or 1 ;2
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Header Data section

iNPut
:SENSors

:lNiTiate
N

iNPut {1 i 21
:SENSors

:tNlTiate? Es:
:UNIT‘?

:SENSors?

iNPut [1 g 2]
:SENSors

:iNiTiate? N
:UNET?
:ENFO?
:TE MPeratura? [CELSius]

:SENSors?

Response string: with ...:UNiT? or with ‚11:5ENS?
In; oder x, if

with UNIT? (e. g.)
W;O
with ...:iNFO?

humane—:51 1* 5011:1357.9004152110114511095121115 Muenchen :251021921'ornl
Ü‚”2: : L nl+EÜI

Data of calibration

‚l 'I II
-

I calibration center

L“ Serial number
nae atoook no-

Designation of Sensors

- Channel

Statue

Ü: no sensor

1: aeneor

With ...:TEMP? (sensor temperature}
0 11111 no temperature sensor avaiiabie
380.0 in K(eivin)
23.0 in Celsius, if specified
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Detection of a sensor replacement via SRQ is possible by evaluating the
Ques.StatusNolt Bit 4112 (section 3.3.6)



Table 3-6 Commands for setting the measured value filtering
(average value)
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measured valueiresoiution).................... .--.-.--.-.----. ..................................... .„.„ _. ._ ..‚...‚_.................. ____________________________________ .rx, Jan-h“ - cams...............‚“an. an». . . .4........+ a... ‚n n ........— ‚ n. tau .....................t r. ..~. . .31 33,1 . _ .: 1 _ ..„„„„„„ .____________gum-.1.

CALCuiate I1 E 2]
:PILTer

:AUTO 0N E OFF i ONCE
:AUTG? N

Response string: 1 j O

Note: ONCE interne! measurement, current filter setting is set and
retained

Setting measured-value filtering
--'.'.'.'-.'-.'-.'-.'.'.'.'.-'.".—'.'.'.'.'.'.'.'.'.'.'.' ._._. . . . . .. . . . .. . . . ‚. . ‚ .

H „ade E Data section

CALCuiate E1 i 2]
:FILTer

:NSELeCt {numberiNR‘i} [ MIN 1 MAX E D£F
:NSELect? [MIN 1 MAX E DEF} H

Value range <numberiNR1 a»; {i to $2
Ü no i 32 maximum filtering

Response string: 0 12

(with setting .„:AUTO 0N current fiiter setting
of'Last measured value)
The tables for setting the filters in the automatic: mode or the
tables for measurement times as a function of filter setting are
specified in the data sheet.

The tables for setting the filters in the automatic mode or the tables for measurement times as a
function of fiiter setting are specified in the data sheet.



Table 3-7 Commands for readout on the display and with lEC/IEEEebus outfiut
.................................................................................."""a.'a."N"‘"'-u".r".. - . Ida} a. n. .- a - an... . 1 . .n. n... -. 1-.- . Iliad-hall I --:-:n.-:«.-.¢-:s.~:ebz.:.~._s':-.-:-:’~:I:—:~.a:e:---------1ri-i-rh-Jv:-.'1-I-ri'EJHs3:-.-.-i-.Win-:93:r.+‘h+.I:-.-?-:-.-.-:-:~II:-..r:‘..-.-:+.. .+..+..w.- . :- ;'~:-' ' ' 1‘ -— . - - +

Switching onfoff of numericai readou

Header Data section

DiSPiay
[:ENABEe] 0N f OFF
{:ENABiej ? Y

Resgoonse strino: 1 j 0

“Huf-T.

Setting the di piay value reso-iution

Header Data section

DESPIay[1{23
:ANNotation

:AMPLitude
lzvflLTage
[:PGWer

:RESoiution ”LOW" E "MEDium" { "HIGH"
:HESoiution? N
:NRESuiutinn {zahiINRi} J MIN 3 MAX 3 DEF
:NRESoEution? [MIN E mm: 1 DEF} N

(as string commaed or by num, specification)
Value range {numberKNmit-fi’: 3 5

Response Sarina: "LOW“ g "MED" l "HIGH" or 3 S

Note: This also defines the resolution of the outpat value for
IEC~bus transfer.



...............................

Header

I'I'l-lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 'n‘p‘p'u'a'a

uaI—channel display imeasurement

Data sectinn

EJISPIay
:Afifiumtion

:AMPLitude
f :VOLTage
f :POWer
:AMPLitude?
i :VOLTage?
f :POWer?

smste i mum. N

Response string: SING i DUAL

Note: DUAL is nniy pnssibie with 2 sensors,
dual—chann e! dispiay impiies duaiechannei measurement.

in this mode, the maxim um measured vaiue resoiution cannot be used.
This is possibie after switching off the dispiay (DiSP OFF)

iEC/iEEE—bus command:
DiSP:ANN:AMPL:HE5 HIGH; :DiSP OFF

(see aiso fable 3-?7, DiAG:EST5 ON)

With SINGie always switches to simple reading of the ampiitude vaiue and
may thus also switch off a pussibie dispiay of the frequency or measurement
uncertainty.
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__ Dispiay of measurement uncertainty of measured amplitude vaiu:::sees::::.-:::-.-._.-‘-.-:>.eer:eee‘r:eeeseea:5:.=e:E:3t:'=:*-ae+=e:r5:-:::-:5r5e:é:.¢eee:ee::-:iee:s‘::e:£:e:saeeersieeeectee:':ee2:433:35::e:e:soeE:5aegreeearnea: " ::::=:::=:::e:::«.:~::::aeesseie

''''''''''''''''''''''''''''''''''''

ä, .
:.:.7.:.;:;:jt:+„._.:|-1":fi-Hflf

Header Data section

fitSPiayMiZl
:ANNotetion

:FREQuency ON. 3 OFF
:FREQuency? Y
:UNCerteinty

E:STATE] ON i OFF
{:STATe]? N
:GSWR {vaiuemfifb EMIN i MAX g DEF
:GSWR? {MIN { MAX i DEF] N

Value range dvaiueINRf>: +1 +10

Response string: 1 E D (with ...:STAT?)
{N83} (with ...:GSWR?)

For dispiayiog the measurement uncertainty, the SWR of the generator must
be specified which is not possibie for every sensor.

Table 3 *8 Comm-ends for setting the analog bar

Switching oniofiz’sceiing ofanaiog bar display

Header I Date section

DISPIeyiliE]
:ANNotetion

:BARGreph
[:STATeJ 0H 1 OFF
{:STATe]? N
:SCALe [0N] |OFF
:SCALe? N

:LUWer dvaiueINRfle IMIN f MAX i DEF
:LGWer? {MIN j MAX f DEF} N
:UPPer äveluemflfb {MIN {MAX i DEF
:UPPer? [MIN 1 MAX i DEF] N

:AUTO ION] i {JFF i ONCE
AUTO? N
:VOLume {UN} 1 OFF
:UOLume? N

Value range (valueKNRf‘p: w«i-zh-1(}‘*”""2

Response strino: 1 i ü (with ...STAT?KSCAL?...
< NR3 > e.g.: 16.01306 + 00 (with ..:LOW?iUPP?)

No te: See eiso sequence example for setting with fixed scale
in section 3.8.5.1
„.ONCE interne! measurement and

retained setting (SCALe) corresponding to measured value



Table 3—9 Commands for evaluation with extreme-value collection

.....................1“. -..-.J.':'i'iri'ifi:'-:'-:-':-':'s'-:i:1:«‘:«':J:i*i*3*??I::11'.1*i:-"~'~‘-'‘i:-:-:-:-:-:-meme:-:«:-:-:-:—:-:o:1:€E=:=:1:*:*:-:=:-:=:::J I:~:1:i:=:=:=:‘f:':

Switching oa/oflc of extremewaiue coiiect'on
:Le:5:35:33::=s:=r:.-:-.5:3e,=:;:=,:5:,ee:'e' ' ' ' ' ' -::;55:32:55:;e;;r-_e;:;:;:3:1:;:‚::'- . . . . . - ’a::5:E:Ee,=:e;:;e;:::;:5:5:;:5~.5+.5:e-~--- - - - - . :................ . .*.'.*.+.+.4.r. . . . . .. .+.'1:1.":-.".".‘“.-' -. . --.. n: : _- -* ~ .-:*- . ~ -

Header Data section

CALCuiate [1 12}
:EXTReme

ESTATE} 0N f OFF
[:STATe} ? N

Response string: 1 5 ü

Header Data section

CALCuiate i1 1 2}
:E}(THeme

:iNtTiate N

Response strioo: no query possibie

Reading the extremewvaioe memory

Header I Data section

CALCuJate [1 i 21
:EXTReme

:DATA? [Miflimum E MAXimum E MAXMin} N

Response strino: <NR3> e.g.:1.000E +03

(independent of display setting since
parameters are specified)

Selection of readout with

Header ‚ Data section

DISPIayiliZI
:fiiNNotation

:AMPLitude
ENOLTage
{:POWer

:-£XTReme EON { OFF i MiNimum f MAXimum I MAXMin]
:EXTReme? N

Response strinq: G 3 MIN 1 MAX g MÄXM

Note: With ’OFF’and IEC—bus operation, extreme—value collection is
nevertheless possible in the background.



Table 3—- 10 Commands for reference value entry

Entry of a reference vaiue for reiative display
Transfer of the last measured vaiue inci-uding dispiay unit

|- | I- fr'l‘r'u- u‘u'r’u' 5"."3):":'a'a'a'a‘.‘q'p‘q'n'a.'..'p'."." ".-" *.“.“.“.V.Z'HIE-"H"?3.55.55'4'1'.I.1.1.!fEn“'a‘+‘i'h'i.|~.‘.".'p"..".#flg".‘\" 'J'..*."..+..".*. . .5." '. .."' ’I‘L'n'............ a.‘‚.'|.'|." ‚'‚'|.'.~‘:—:r:~.‘rE+1-:+:m*r'r:~7-r-'TW-:-:-:---:r:more-:4-1-1r:-:-_C:-:i*.-:-*r1ara:-'-: ''''''''''''man:-------------------------------r----------------- r-.'rfire:-:~*~:a:-h:r.-:-r-:«:- r . -.-.r.-.-:-:i1-:-:i:-.-:-'.-'-'a'«:------ ,.~.;.;.;.;.;:§.;.;.1.,_. .

Header Data section

{smegma}:
:AMPLitu‘de
iNOLTage
§:PGWer

:REFerence {vaiuefNRf> {MIN 1 MAX 1 DEF
:UNiT?

:REFerence? [mm |. MAX f DEF] I Y
:REFerence

:M‘UALuem i 1] N

Vaiue range <uaiuerNRf>: wee-reg withv (defauit unit withNOLT)
+10+i*9 with W (defaait unit with :POW)
e260 +200 with dBV
«100 +300 with dBuV
«200 +200 with dare
(unit : rev. v. mW, W. dEV. dam. dBuV)

DEF: 1 V

Response strinc}: «Ni-{32> e.g.: 20.000E-i—DG (with... : REF?)
(UNIT) eng: DEM orV (with... : REEUNIT?)

More: Transfer of the measured vaiue from the other channei with entry of
the numerical suffix with MVAL;

e.g.: SEN51:AMPL:REF:MVAL2

Sequence measured vaiue trigger e transfer of the measured value:
*TRG:*WAI: :AMPL :REF MM}.

Command sequence for triggering and acceptance of the measured uaiue as a
reference uaiue

En ry of attenuation correctio
"'.‘.-'.-'.'.|'.'.'.|' : :) "FF -. . _ .1" | . ..IpIpIprq_q_~._a’_pl.l.lpl.'|r.‘.1_.L.‘.-I.I.-_._-I

-:.;—' ‚14.14:. r."-.'-.'_.-.l.:.gJ.jJ._'q.g.I'.1._~u.-.'.-.f..-._-.-.-.-.-. „+5
..............--_I_--_a_-_|I_-_I_|II _ ‚u ___________ .111111111 .-" . .r.‘.__ 1 .

'-‘-‘-‘-‘-"-'-'-'-"-‘-T-"-'-'-'-'-'n"I'n'a‘-'|"'.‘-‘-"-‘-'-"-‘-"-'|'I."-"-‘.‘-'-"-."-'.

Header Gate section

[SENS-eta. i 21]
:AMPLitucie
{WOLTage Y
1:PÜWer

zA'I‘Tenuatiün ävaiueiNRf) {i383 |Mifi l MAX i DEF
:UNIT'?

:ATTenuation? [MIN 1 MAX 1 DEF]

Value range <valuerNRf>: i 200 (0 d8 x OFF)

Response strino: <NR3> e.g.: 20.ÜÜÜE+ÜÜ



mfiflfiififif
3:“:‘37517 TEE-Eä-bfiifi:

.-. .5}:k“
.y.
14::J...

J; . . . r

Header Data section

lNPut [1 i 21
:lMPedance?

UhHT?
:iMPedance?

fivalueiflflf} new g MAX g DEF

we: 1 max ; om Y

Vaiue range

Response string:

{vaiueINb’z +3120 +1000
(is correctly set during evaiuetion of power sensor data).

93%”: depends on sensor

<NR3> eg; sausen on



Table 3-11

i'HII'I-i'I-Z-t-iII'H-i-Irfi.' :1:.I..__..
______. w.“- „n' "a'-:i'a:-:-:-:-:51-1-33?» . .. .. - - '

Setting for frequency response correction

Header Bate section

Commands for frequency response correction
:Iv'vI-Jrir- Jfi"‘L"‘:*J‘:r:'C-':nr :r:-:r*~ - . - one. . . . „ . ..........: „„„„„
-:-‘:-:-;.‘=-'.'.I '.:1:.;:;‚;2.I.v.*.4:':.r .:t::::;::::‚:::::‚:: .- um! u;' 1 h‚- “my. ._._. ‘n
. . . . 1- r‚r_"|I______-.‚JUL-„p I- |I 1- __ +_|. .‘1. J?- .‘.‘.'r'.max-.::u,-,I;.-.-.I.-.-.~.-ici-:-:-:I:were...» .‚.:.„.;.;.;.;'._-.;‚:‚;.:.-‚:.;

...................................

. . ‚955:.......................................................................................”u...” (”Hertha J i . . “ "1 .'.'.'.'.'..'. I _.-. - I‘I - I - I I I I I I I - - - - 1' " ' ‘-‘.-'.-'.-'¢‘.-'.-'.‘.‘.-'.- .". du". Jr.'.-'.'a'.'a'a . . ."- -"-"-" "' "

i5ENSe£1§213
:CORRection

:FREFerence
:STATe ON I OFF
:STATe? N

:FREFerence? [MIN f MAX I DEF]

:uaiueiNRf} {unit} iMIN 1 MAX 1 DEF

Vaiue range <ualueiNRf>r + 103 +1012 Hz (unit : Hz, kHz, MHZ, 6H2)
Response strinq: 1 : O (with...:STAT?)

<NR3> e.g.: 10.000E +06 (with ...:FREF?)

Note: By transmitting C0 RR: FREF <2 veiuei NRf ta, numericai frequency response

.- 3-:

:--.:;: Switching onioff of frequency measurement
......SeisofDCFREQIW __ _.

Header

correction is automacicaiiy switched on.
in the case of entries exeeo’ing the specified iimits of the connected sensor,
the correction uaiue of the iimir parameter is used for calculation.
(e. g. NRV—ZS: fmax z 66H2‚ fuevo z 20 GHz -2: corrected as for6 6H2)

s :I1.:.:-:-:~:-7-:-.*-r-:-:I:-rI:-.'I‘.I‘

(via DC FREQ input)

Data section

{5514549511231
:FREQuency

:STATe

isense}
:FREQuency

:ADJust

: STATe?

:LGWer
:LOWer?
:UPPer
:UPPer?

on g orr

{uaiueiNRf} V, c: uaiueiNRf} {k1 M 361Hz

<ualueiNRf> U, fivalueiflfif? [k i M [GIHZ

Vaiue range ctvaiueiNRf} V: +MZ

Response string; 1 j G

Note:

<vaiueiNRf> Hz: +0 +999 105*

(with STAT?)

<NR3:>‚«=:NR3:> e.g.: 10.00‚10.00E+06 (with...:LOW?)

Switchover between numerical and anaiog frequency response correction
Command sequence for numerical frequency response correction:

SENS:CORR:FREF <valueiNRf>

Command sequence for analog frequency rue-Spenser correction:
5ENS:FREQ:STAT 0N::SENS:CORR:FREF:STAT 0N

MIN | MAX { DEF can be sent, aiso for a singie parameter, however .2
parameters must always be entered,
DEF: current setting
e.g. FR'EQ:AD1:LOW DEEÜGHZ or FREQ:ADJ:UPP? DEEMAX



41-: ' ' ‘ ' '1 __1;1:.:+:::.a.;.:‚:.;:;.;‚;.: _‚5
.'1. . . . ‚*1: . .c 1. 1!:- 1E" 'ci’Jis-‘so' Ji-klrufiicic-‘cicififi cm»:

Setting for zur ext maltrequencv response correction
1 1 . 1 1|"; |1‘1‘-'1‘4‘1-‘1'15'1'11‘1'1'+‘r".".n"q'1'M'4‘p‘p‘a'fln'üß...........V‘‘‘‘‘‘‘‘I“.‘n‘u‘.‘.'¢.'.*,'fi.‘ifi'r. .I- ‘(.~,{,I.I.‘.‘.I.‘-.‘. ''''''''‚f .......... r‘ . |. |. . .- 1. 1‘1.. .1‚1‚I„I.1.1.1.-.-‚-.-‚-.I.-‚*.+r.-.-\.I - I.-.............11. rrrrr.1.I-.I1.1-.r.r.r.r.r.u-.1.v 1.1.1.1 1 1 1 11.1 sh: 31,1153,“ . . . -‘._.- :_.-_ ._. . ‘.-‘ ...........................................................................i:131:5.-:~'_1:-:-:1:-:~:c~:r:~:~:r:-:-remcert-Hrr:«:-_~:-*_~:-53+}:rra:a:»:~:-:~:rzc-:=:-:-:-1bis-1:ts53:47:.:4.:.:easier»H:och-5:1:'.r'.-.r.-.-‘.-.a53:15:15}:;.;:+.1.;.*:::::.-.-.-.-:-.-:E.1.,-.-.-.1:-.;.....; r;‚;.;.-‚-‚.-‚.-.;‚-„1.-

Header Bet sectiopn

[SENSEEMZJE
:CORRection
:FREFerence

:EBATe {freqmerflNRfle [Unit] .1 <3tt.wertRf>{dB} I mm] N

:EDATa
:USE ON 1 OFF N
:ID "text-string“ N
:REMove:ALL
:ED?
:PGiNTs?
:FREE?

:EDATa siiridex} N

Description of individual commands:

Loading a list

' :SENS:CORR:FREF

:EDATa fifreqmertRf} {unit}, «cattwert/ NRfeIdB] I ...,..I

Thiss command must be transmitted at least once to the NRVD for each point of the frequency
response correction list, the values being transmitted in ascending order of frequencies.

a list of several pairs of values can alkso be transmitted. When the unit (dB) is specified, <freq.wert:>
and <att.vvert:> can be interchanged at one frequency response point.

A maximum of 60 frequency response points (pairs of values) is permissible.

Value range:
freq.value: (0 to +1012)‚f„+1 —> in + 10 kHz
attmalue: (1*: 200) current attenuation value

(A positive att. value increases the display value)

More: For reloading a list, the current list must be deleted with command
CÜRR:FREF:EDAT:REM:ALL.
This command can always be transmitted to the NRVD prior to loading a list.

After loading the list, CORR: FREF:EDAT: USE ON” is automatically executed.

Possible error message: 1222, "Data out of range" outside the value range
409. "Missing parameter" no pair of values
-1 31 ‚ "Invalid suffix" unit error
«224, "illegal parameter value" in.“ (cf. + 10 kHz
-225‚ "Data out of memory" an 2::- 60



Querying a list point

:SENS:CORR:FREF

:EEJATa? {index‘e

Vaiue range: finden:
Response string: <NR3>,<NRB>

Possibie error message: -1 5, "No fist defined"
409. "Missing parameter"
-223, "Too much data"
424, "IEIegai parameter vaiue 1'!

Switching on {he correction with the data of the loaded list

0t0(points—1),max = 59
(frequency, att. vaiue)

no list loaded
index missing
oniy 1 Endex permissibie
outside the vaéue range

:SENS:CORR:FREF

:EDATa
:USE ON I OFF
:USE?

Response string: 1 10

Possible error message: 15, "No list defined"

Entering a text identifica tion for theloaded list

no list loaded

:SENS:CORR:FREF

:EDAT3
:ED "texbstring"
:ED?

Vaiue range: max. 12 characters

Response string: text string

Note: A list can grt an ED only if a least 3 fist point is defined.

Possible error message: 15. "No fist defined"

Limitation automatic
onéy characters that can be
dismayed are permitted

no {ist foaded



Querying the number of used or free list pain ts

:SENS:CORR:FREF

:EDATa
:PGWTS?
:FREE?

Response string a: NR“! 2::

flefetinq the complete list

:SENS:CORR:FREF

:EDATa
:REMove:ALL



Table 3-12 Commands for reading out the measured-value memory
w H ‚ „' . .--:..................*~.-:-. ----- .n ........ .- 1 ‚.' -‚- Trau .3‘." .......nu I +.‘\.* “1....... a... .. I' "F x"':"':""':‘: a. .. l... . . eon“, ..".".. '...:."."'r"_‘ :::hhdhi‘«;qq-r|r.-.r.n-1+ri*r'~Rho:~ :v:emu-Quince5o».-55.w. :».-:»2+'r ....._..-.;.:.;.5:¢:+;.:.:.:,;.;.;.;

Reeding the East valid measured values (only query command
a - . ........'.r. era-anyone .-..-..-.-.. have U.“.'.*..v.*.'.'\-.-.-.-.'.................» .+.-.~ ~.~.-.v.-.-.r.r.-.r.r.v.r..~.-.-.r.~.~.-.~.~,................................ . . u. . ..- rrrrrr‘ '1... Ihn-33:“.- 1- f - -J 1'r'1‘v' | |. “-1.:- _ 1“... ‚Iran-„|5... 'u'. ... ' 4" ._.‘L_._ . u‘u 'u‘.‘ "I.'.".."..".."-"a'..".{.-".-"' . -. .- .- .- ‘Iuuuuuuuuu l'I-I'I {_— ..Fa:1.r:r:r:r:1:-":::-:-:-5‘:+:w:-:-:»’a:iri}:3:=:1:‚:v:«:-.ä-ü'w".5:3.;.:‚:;.‚„.‚. . „<9. :.:-_i:-_::-i-‘*”- ‘ ‘ "'"‘ " 5:555-l'iä'FFFJ-fr-‘H|- r‘ ". I. .«:«:-'.-:~.'+:~.-:*'.a.

Header Data seotion

SENSe[1{2}
:DATA

:AMPLEtude?
i :VOLTage? Y
g :eower?

SENSe
man

:FREQuenty? Y

Response strinq: <NR3> e.g.: 13.01064—00

Note: These commands need not necessarily be used with *TRG or GET
These commands also permit to read measured values in local mode.

Tebie 3-1 3 Commands for setting the test generator

Header Data section

OUTPut
:RUSZiltator

[STAR] ON 1 OFF
[:STATe1 ‘P Y

Response stri'no: 1 1 0



Table 3-14

-'.*-:.*-+-+-'-:.:.1I'T¢ '-I;"C 4:5;‚., s..._ ...-.:.:.~.~ . . -
"PH-1'I'Ä‘Ihi-H'Invidflwfln

Sw

Header

Commands for setting the analog output/external trigger input
Lau-95'»;
733+;v1"?1

i n)”

{Jeta section

OUTPut z 1 j 22 1
:DC

{STAR}
{:5TATel?

on t oer

Response strino:

Note:

Switching onioft of the external trigger input (option)

Header

1H]

Scaiing is oossibie via the analog bar
(setting commands see Tabie 36).
it need not be switched on for this purpose.

Data section

TRIGger
:SOURce
:SOURce?

EXTernai j BUS ä EMMediate

Response strino :

Note:

EXT 1 BUS 1 IMM

:TRIG:SOUR EXT
only enabies the externai trigger input *trg can be sent in this mode any time.

:TRG:SOUR {MM
means treeerunning measurement. The measurement rate is eouai to that
LOCAL müde; i. e. intermdiate values are output.

The measurement results can be read without additionai command via the
iEC/IEEE bus.

Sending *trg automaticaiiy switch es off this mode again.



Table 3-4 5 Commands for deviceflinternal status management (’STATus’)
Ear-F: ._+ .1? .1. Th" .{33?};r.1.: '- “5;"‚ q, q . _‚ . 1.1._. {QC-":23: ‘-.-._ ‘L‘h-lu" -.;.J"-. . . ‚F _ _.:.-‘ .-$:5 31-: .¢:+§e$Hki-’%-$fifiwflmwfi #2:.

Command ’STATus: OPERation’

Header Data section

STATUS
I OPERation

{:EVENtI ?
:CÜNDitinn?
:ENABIe ivaiueiNRf}
:ENABIE? -<

-<
-<

—
<

The commands 'STATus: OPERation’...haue no effect with the NRVD,
however they must be impiemented according to SCPL

Vaiua range <value!NRf>: O 65535

Response string: <5: NR1} an ü

Evatuation of an exceptionai case with “the NRVD

Head er F Data sectio n

STATUE
:QUEStionahie

{EUER} Z?
:CGNBEtion?
:ENABie ivaiuemflf}
:ENABIe?
:AMPLitude
f :VULTage
[ :PGWer

REVENt} ?
:CDNDition?
:EMABEE avaiueiNRf}
:fENABie?

:FREQuency
[:EVENt] ?
:CDNDition?
:ENABIe c: valuefNRf}
:ENABie?

4
4

:4
“
:

ii
i-
<

4
:

H
i-C

—
C

-‘C

Value range «(vaiuefNRfm Ü 65535

Response string: <1 NR? r» e.g.: 5

Note: AMPL/VOL TXPOWare equaf and affect the same register.



.1+55“+33“;

"23523::fiWfi'fi'&?'*'13::‘}:1fi$”55fi"“““ N. wxnxwfi- - vac.“ ‘

Header Data section

STATUS

:PRESet

Resnonse string: No query possible



Table 34 6 ’SYSTem’ commands

~45. ""|‘piI’ll dbad-Sh: *- ‚w -;: : ::+" ”".-:-":i:-.'-:‘:-‘f~:~:3‘: Mac" m" "':-:J'

Date section

SYSTem
:ERRor? Y

Response string : s: error number referrer text {mouse} "
eng. D.“No error“ (see 3.3.3.2)

Settingkhaoging the lEC-bus address

Header I Deteseco'oo I

SYSTem
:CÜMMunicate

:GPIB
:BUS

:ADEJRess {numbermm 2» Y

Vaiue range <oumberfNR1 >1 0:0 30

Response strino: no query possib§e

Reading the SCPI version relevant to the instrument (onfy query)

Header _ Data section

SYSTem
:VERSion? Y

ReSponse strino: eng. 1992.0

.- 1-2-1. 1}}.- v

calibre

-. R

Switchove
34111.:- n... "'. 1 '. _

omman
hilt..."-

'{n

rument
|-

ftOC

Header Bete section

SYSTem
:LANGuege “TOiCALihreteJhtdeeicefl Y

;"coMPatibiIity"z "new
I " scea" l "new“

Response strino: no query possible



Header Data section

' DIAGnostic
:AHARdware? [dnumberlnm 32-}

Value range: «(numbefiNRl 2» : 8 46, 48 51

With an index specified, the measured value associated with the error bit can he read out
including its limit values (e.g.: DIAG:AHAR? Ü). The index 0 is the last bit in the error
string (BEAG:AHAR?). if bits ('1 code) are not defined. the value 0 is output.

Response strinq: (without parameter)
if no errors have been detected,

i

{meaning of the individual bits see section 7.3.2.2).

An additional identification can be activated using the command DIAG:TEST} ON and is to be viewed
column by column.

egg-Hr
1.::

Since the error bits are placed ahead, they can be easiiv evaiuated in the controller (only ist line).
(Ail fines are filled up with <space> : 20H and terminated by CRNL.)
E.g.:

U a. . ** Huh-L
‘-
..-. '.



Raspanse string : (with parameter , 01:0 46)

" ' ' II 'TI'A'J'” 9.1.1.3..5- .. _- -.“amywwgmgzmafir was a.*1:- away >pp‘:~:::-:;.a:r.;._ _-;;:-.- -:+ ‘+'+.-:*:—:~rv:v:~».5§:-. yfifla: :
.' awrwmwwwamw_ _ -C -..-.+r.*:r.r.: ‚Haag: a -.-_-

avg: .- - .
r"- ++l I. I. ‚4.. I |-

‘.+-+-h“n'a'Ä'Axvmvmlfi‘bfia‘vaR-Hmin-5::-a '

:gwer limit value current measured value upper “mit vaiua

Response strinq : (with parameter . 48 SI )

3 hex numbers (interne! canversion values)

iawar current upper Emit vaEua

The foiiowing commands can be used to further examine the anaiag hardware:

DIAGnostic1AHARdwara im?)
DiAGnostic :ASET üNR‘p
DrAGnostic :ATEST camp
DEAGnostic :ACONvarte-r? QNR>

see section 7.3.2.2 I Service Manna?



3.8.5.3 Triggering a Measurement

When the NRVD is operated in the remote state, a measurement must be triggered intentionaiiy by
the controller (after modifyingfsetting ail necessary parameters):

The appropriate commands are as foitows:

1. Universai command {Group Execute Trigger) to [5531884 r’ R86 BASIC e.g. (BUS-Adr 28)

[ECLAD ZOiiECG ET

2. Common command (to iEEE488-2)

*TRG

3. Query command (no further parameters. possibie)

MEASure?

The three commands can be used independently of one another in the same way. The measurement
result string can be read by the controller after completion of the measurement (without additionai
commands), an internai handshake synchronization taking piace with the measurement, i.e. upon
poiiing prior to the end of the measurement, the bus handshake is stopped untii the end of
measurement-
(note the timeouti}

When the externe? trigger input is enabled (TRiGger: SOURce EXTernai)... a measurement can also be
started via the externe: trigger input.

if no measurement is triggered and no measurement result is Provided in the output buffer, the
exceptionai measured vaiue 9.9E+37 is issued by the NRVD. This can be switched off by the command
D]AGnostic:TEST2 OFF. Note that the described query (addressed to taik with nothing to say) causes a
BUS TIMEOUT or handshake error.



EMT FETCh? ABÜRt

iNiT

FETCh?

ABÜRt

This command starts a measurement and stores the resuit in the output buffer,
without generating an iECIiEEEebusu-String that a controiler ceuid read.

The tetlewing measured vaiues that are triggered with INIT ere aise stored in the
Output buffer.

With this query, alt measured vaiues generated by [NET can be read into the centroiier”

CAUTION:
iNiT;*WAI;*iDN?

20.01E-03;ROHDE&SCHWARZ;NRVD .....

i. e. the complete output buffer is sent upon a query

Abart of the running measurement

generate the feiiewing EECKIEEEibus-string:



3.8.5.3.1 Measurement Rate

The measurement rate of the NRVD, Lee. the response time during remote control via lEC bus, is
influenced by a number of settings.

a) Setting FILTER

0 :tastest measurement mode
12 : siowest measurement mode (greatest fiitering of measured values)

Depends on the test level (power) in the case of automatic filter

13) Display unit(s)

Fastest display in the basic unit, since no conversion takes piece
with uoitage probes: V
with power sensors: W

c) Additional measurementsfdisplays; corrections (FREQ. i ATT-Corr.)

Each additionai measuring or display task (eng. analog bar display) requires processing
time.

d) Value display

To obtain shorter response times via iEC bus, the value diSplay can be switched oft.

DiSPiay:ENABle OFF

(The analog bar must be switched off separately).

e) Use of trigger command

The trigger GET (to iEEEziBB—‘i, Group Execute Trigger) requires the shortest internal processing time of
the NRVD.

IECLAD 2U : IECGET

it is usefui to set the NRVD (or test set) first and then send the trigger command separately, since the
trigger command wiii be immediateiy executed in this case. if the NRVD is to be set for each
measurement, the trigger command *TRG may be appended without losing much time.

it should aim be mentioned that, apart from the resoonse time of the measuring instrument, the
structure of the (BASIC) control program is also relevant to an optimum measurement run. (E.g. if
measurement curves are included, caicuiations or the drawing of the curve may be nested into the
measuring time of the Didi. measurement)

A setting sequence taking into account items a) to d) reads as follows:

*RCL Ü;CALC:FILT:NSEL 0; :DiSP:ENAB OFF

it necessary, a compiete initialization sequence (see 3.8.2) is to be sent first.



3.8.6 Status Management in line with lEEE488-2lSCPI
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Fig. 3-7 Structure of the status registers in line with lEEE488—1,2lSCPI

Notes: U
2J

Sensor overload: Sensor is operated at its upper limit. (danger of being damaged)
Bit set means that a sensor is plugged in, but not initialized. if no sensor is plugged in,
bits 0 to 3 or 8 to 7 i are set, COND bit 4/12 is reset; EVENT bit 4/12 is set.
Th us, the EVENT bit 4/12 permits to detect or evaluate sensor replacement.
(Bits 0-5 / 3.13 = 0: device in the channel is ready to measure, only applies to
calibrated sensors.)
The significance of the bits is given to the left of the registers.
End of calibration measurement
Zero error
The end of a zero measurement can be recognized via the EVENT bit.
Associated CONE} bit 2 1 we ZERO ERROR

[+: logic ORing (sum bit)]

3)
4)
5)



3.8.6.1 Structure and Comparison of the Individual Registers of the i‘iiR‘Wi-

PRE

EI. .' Ist

i """"""" i _
i CÜND : not COND I! 5TB ll CONE}

availabie " 'a I i 1
i PTRANS I i PTRANS J fixedi i

ESR EVE NT

M55

,3 {see}'" ESB ' "' i i Q5

ESE ENABLE SRE

Eventétatus interhei structure Pa raileiiSeriai
Register of a SCPi register POLL-Register

CONE} and. PTRANS [ + ;iogic. Siting {sum biti]
registers are not E 1's: iogic. ANDing {MaskingH
avaiiahie

Fig. 3-7 Status registers (comparable registers are at the same ie‘rei)

An SCPi status register actuaiiy consists of 2 status registers {CGNDitionIEVENTk the ’COND’ register
contains the current instrument status, whereas, depending on the ’TRANS'ition register, the “EVENT“
register stores this status as an event that has occurred once. In the case of the NRVD, the ’TRANS’
register is instaiied as unchangeabie 'PTRANS'ition register, i.e. changing the 'COND’ register from
0 to 1 causes the corresponding bit in the ‘EVENT’ register to be set. This is reset when the ’EVENT'
register is read. As iiiustrated in Fig. 3-7, the status management is hierarchicaiiy structured. When
enabied via the 'ENAB LE' register, the superior registers can be caused to generate an SRQ.
The meaning of the individuai bits of the two registers for VOLTage (AMPLituderPOWer) and
FREQency can be obtained from Fig. 3-7.
The Event Status Register (ESR) features a similar structure, except that the 'COND'ition and
’TRANS'ition part are not accessibie to the user. Since the ’COND’ register is described internaiiy, the
ESR register should always be additionaiiy read during SRQ evaluation (ESB bit set) so that every new
event ieads to a new SRQ. To aii'ow a comparison, the equivalents of the status byte 5TB are given. ‘iST‘
and PRE are to be viewed separately.
The commands associated with the SCPI registers are indicated in Tabie 3‘15. Their usage is to be
explained by way of an exampie. (See aiso demo program in section 3.8.7).



Example:
Automatic frequency response correction via the {DC-FREQ input. An interrupt (SRQ) is to be triggered
when an error flag is set by the frequency measurement (UFLO or OFLÜ).

1. Setting the FREQeEVENT mask (enable)

STAT: QUES: FREQ: ENABLE ?

2. Enable questionable FREQ status

STAT: QUES: ENAELE16

3. Enable SRQistatus byte

*SRE 8

or
in one command line

STAT:QUES: ENABLE16:FREQ: ENABLE 7; *SRE 8

By setting the bits in the QS:FREQ-’COND' register an SRQ is generated.

By reading the ’EVENT’ registers (in the SRQ routine)

STAT: QUES: EVENT? FREQ: EVENT?

they are deieted. The following string may he read in as resuit
16:1

i6 being the FREQ bit of the questionabie status and 1 marking an invalid frequency measurement
resuit.

Reading of the QS:FREQ ’COND‘ register without SRQ evaluation is aiso possibie.

3.8.6.2 Clearing/Resetting the Status Registers

Tabie 348 influence of CieariReset on the status registers

SCH-Register iEEEdSB—Z-Register

ENABLE EVENT ESEISRE ESRI’STB

tRST " ‘* * '"

*CLS .. ciear - ciear

power-on resetiii ciearaii clearsii

STATus: PHESet reset - *

# only it Power On Status Clear Flag is set (*PSC 3, Table 3-33)

A complete initialization sequence, which resets the internal status management
(inciuding a basic instrument setup), therefore reads as foiiows:

*RäTP" CÄSFESE Ü; SRE Ü: STAT: PRESET



3.8.7 Serial/Parallel Poll IEC-bus Demo Program (R86 BASIC)

The evaluation of serialz’paralief poi! Es to be iliustrated using a reconstrudabie demo program (8&5
BASIC) and its printout. in addition to the comments in the program printout refer to the description
of the used commands.

Demo-program

lD EEC TERM lU: EEC TIME lüüüü: eaoEO
3 ON SRQl GGSUB Srqfireq
a0 '
5 PRINT ”ENE?"
e GÜSUB lnit_sequenz

80 PRINT "Faulty command sequence"
9U IEC OUT ed,”EERGE STRING;*trg”
lGO GGSUE flo_anvtnlngmor&walt
llG ‘
l2“ earns "Trigger measured string 1”
130 EEC GUT Hrvd,”*trg"
;ro GÜSUE Düiauythin _srflwait

RIJT “Trigger measured value 2”
UT e ,”nom:range lmw;range:auto orf:*

es nowanvtnlngm ruwalt

II.) Ft 3": EL}

ECU PRINT ”End“
"‘fi T‘-s LED

r *eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Printourt
Comments

KNIT
Faulty command sequence

Request from nave

Status avte z 96
Eventflfitatue Register 2 re

'Command error”
'executlon error‘

Errorwfiueue

3*”Undefineo needer;EaRDR STRING“

1. "Trigger ignoraci:*TRC-” me: an error is detected
fl,“No 330" in a command line.

an included trigger
command is not evaluated

'1Trigger measured value s
Request from nave

Status Byte = 80
Messwert: EÜ.ÜÜÜEmÜE

Trigger measured value 2
Request from NEUE

Status Byte s 88
Measured value: g.es+3? F“““““ HardwarE*Üverflsw
Ques. Events 2 1:4;0

Ques. Status Voltage Channel 1 üüüüülüü
Ques. Status Voltage Channel 2 ÜÜÜÜ 17”

Measured value channel 1 invalid

ä
i!

End no sensor in
channel 2



Comments
90g * wtwwtfdrkwwiran:rwttrwirwwrwffwrkrwwwtw WÄIT“RÜUTINE e

Blflflefienythingmer_weiti
92G Waitml
930 WHILE Waitel
946 MENÜ
95G RETURN
95E} J wurir'fi'ü't‘k‘it'i'irärYÜF‘k*‘if*Ww‘fl'fit*W‘Jr'i'fffi'kt'irit‘i'Wk********‘t*?***if*

11301:} - ****'Ji".f*W'I‘f‘rit'A‘fi‘iw****w*1¥#**wffi**t*t*i* INET“RÜUTINE 'lr

lüäü ’ EnableERRUEiutESR.SRQ en EEB.MÄV.P?ÜLL
1050 EEC OUT ed,“*eee 60;*$Ie 48;*pre as “ 4)

10?0 ' Enable fivENTwRegieter evaluation
108G EEC GUT ed‚“5tat:que5:anable l?;vnlt:enable 65535“

llüü ‘ EFOLL 1 en 3104 e E {zul. DIlDIÜE}
”110 IEC ECÜN ed,l,é

" "E I: “m 1'“ 'I‘£4.49 Ring—LN
114C? I intim:iriewr-rwHeirat-#1-wtüwirtwwww#tfiwiww+wiwir*+wwwk-fi-wwfw-wwww

2000 r ewe-etern-irirwttrwfirar-xtwwrtfitytxwixwxwwwwtx SRQ“RGUTIE\IE :-

EClOEraeq:
2020 '
2030

{Stb% AN s5J{?G G‘SE?% "m,,fi

End of wait 100p
2190 Weit=0
ZEODSrqnd:
2210 ON eael ensue Srq_req: RETURN

2220 '- *T'i‘i’fl1*1"'kif1'it?‘A"l'1.“!:I'"I?1“!*t*1-1.‘fii‘k‘t‘k'kif'kf'firi'ikw'f'kw‘ri'f'rfi

1} Every SHE} routine sheuid cuntain 2} A measured value rnust be read first. since the
these queries so that unis; true output buffer is cieared by transmitting enmmands.
SRQs are processed. (However, it can again be requested by the

NRVD using the cemrnand VOLT?)

3} If the E53 bit is set, the ESR register must be 4} Bit QS(= Ques. Event reg.) is net directiy enable.
read out; otherwise no further Since this bit is neuertheiess set {Enabiei iine 1030),
SRQs can be generated“ the ques. status can be evaiuated with SRQ

{e.g. MAM“ x 1}, if necessaryiQS m 1}.
Q5 can be set asynchronousiy.



366:} 1 *1:*‘t‘k*w-Jr‘t‘ir1k‘r'k*itwirti'ti'kfi'k‘fi‘t'tt'kfwti'tt ESR"EVALUAT:GN N

3010Esrüchsck:
3020 IEC GUT ed,"*ESR?“: IEC IN ed,Esr$
3030 ' ------------------------------------
3040 * Evaluation of ERROR status enly
3050 EsrsVAL€Ee}: IF {Est AND ED§KO THEN RETURN
3060 * """"""""""""""""""""""""""""""""""""
3030 PRINT TABiEÜ};"EvsntnStatus Register = “:Esr$
3080 IE {Est AND 32}232 THEN PRINT TAE{3G}:“‘Cemmand errer'“
3030 3? (Ear AND 16}:lfi THEN EEINT TAEi381;“‘exeeLtien etrer’“
3100 3? [Est ANN 08}:08 THEN EEINT TAEQ3G};“'deviee dependent erter'“
313 3E {Esr AND 04)=04 THEN PRINT TAEE3G};"’query errer'"
3120 PEINT TAEEEG};”Errer*Queue”
313DErruqueue:
3140 IEC 00T ed,“systrsrr?“: EEC EN ed,ErrS: PRINT TaBiEGlgErIS
3150 ‘ -----------------------------------
3160 ’ cheek whether 0; "We error“

33 3? NET ELEFTSäErrS‚lJ:“0“} THEN GÜTO Errmqueue
-Ü RETURN

:I‘w‘k*‘k*r‘k******‘k*1'tif'I'rfil'rfifk‘k-k'i'f'kWkitir'tfi'k'fl'iriewwfi'wirir‘r'k‘ktk'k

i
’
l

m
m

ÜL4
3-

Lr
)

h}
1.

..!

4000 ’ ****************“******** QUES.REGESTER EVALUATION *
401095mussck:
4030 ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ----------
4030 ' Read all 'EVENT‘ „ registers
4040 IEC ONT ed,“STAT:QUEE;EVENT?;NGLT:EVENT?;:STAT:QUES:EEEQ:EVENT?“
4 TEE IN Ntud,Qs$

PRINT TAE{ZU};”Ques. Events : “:s

Evaluation of Ques. status enly fer
amplitudeéUDLT}

seas ’ lst.element
4030 IF {UAL{Qs$} END 1}:Ü TEEN EETUEN
4100 ‘ wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
Ell IEC GUT NIVd,“$TAT:QUES:UO T COND3”: EEC IN ed,QS$: QEHVeUALEQSS}
432 QSMVI={Qs„v ANN 255}: qv2=Qs_vf256

413' PRINT TAE(30};“Quss. Status Uültsgs Channel 1 * “:EICHT${EIN${Qs_vl},8}
";REGHT${EIN${QSMVB},B}

{

k: t4140 PRINT TAE{BG};“Ques. Status voltage channel
I‘

„mm-m-„au-wem-.—.-n.—————____mmnh"„mmm___mmq0
G ' Cheek, OFLÜ channel l
Ü IF {Qsmvl ARE 14}30 THEN RETURN

e150 PRINT TAB{2U};”Neasured vaiue channel l invalid"
0 RETURN
Ü F ****r******T?******w****wwwt*w*w**w*w#*wn*wnwtwntenn

5066 1 reinsrewewt*inwtwinwnwnr****trenniw MAUTEUÄLÄTIÜN w

EOlDNav_ready:

5020 EEC IN ed,Mw$: PRINT TABEED};*Neasured value:”;NwS
5030 RETURN
5340 r *e*nwesternsw**wn*nwewfifiknninttnwnwwew*eewt*+*iweeen



3.8.3 Error Messages

3.3.8.1 Error Handling to lEC625~2 or lEEE438-2 and SCPI

Errors detected by the NRVD during iEC~bos operation may be indicated on the dispiay by the message

[ iEC. ERROR -113 ]

"mmnnmuuu MENU „„„„„_„„„„

At the Same time, the corresponding bits are set in the Event Status Register (ESR). it the associated
enable mask (”'ESE') is set accordingly, a service request (SEQ) can be caused. The bits in the Event
Status Register remain set untii this is read out or ciea red by the commands “*‘RST' or ”(13”.

Error codes with a negative Sign are generailv defined by SCPi; positive error codes are device-specific.
Particuiar device—specific error codes (warnings) as output in manual operation are assigned the error
codes defined according to SCPi in remote operation. (Tabies 3498-20)
(eng. WRNG. UCan’t RC1. 2-“ -3i4, "Saver’recali memory iost”)

Hardware errors detected by the NRVD during the switchuon routine or during permanent seh‘w
monitoring, may be indicated on the disoiav by the message (eg)

[ DEVICE-ERROR* 6002
_.____„„„ MENU „._„__„___

The command ‘SYSTem: ERRor?’ causes the error string ’-240‚" Hardware error;0002“ to be output.

The code 0002 is a hexadecimal code of the individual error bits. For the meaning of the error codes
(device error), refer to Table 3&2} and the expianations given in sections 3.6.2 and 4.3.

3.8.8.2 Reading in the Error String

Ail errors detected by the instrument are stored in an error queue for further evaluation (max. 5
entries oo‘ssibie). This queue functions according to the HR) principie, Le. the first entry stored is read
out first, the last entry is read out iast. '

To determine the error cause via EEC bus, e.g. after a Service Request (SRO) has been triggered, the
command

SYSTem: ERRor?

permits a string to be read in by the controller as follows:

<2 Error numberhfifirror text [;cause] “
e.g.

-113,“Undefined header; UNBEKANNTER: BEFEHL“
or

5,,"2 sensors need-ed“



if the error queue is full, no further error messages are written to the queue. This is indieeted to the
user by the string

~350,"Queue overflow",

which can be reed out as the last error string.

if no error has been detected before calling up of this command (SYSTEM?) or all stored entries have
been read. the NRVD sends the string

D."No error"

to the controller, deleting the queue.

3.3.8.3 Tables of Error Messages

3.8.8.3.2 Device-dependent Error Messages

Table 349 Device-dependent error

Execution Error

Device flee. Err

fivent-Statusnfiegister{ESE} 7 5 5 4 3 2 1 {3

Error-string EXE DDE

3, "Auaiiaioie with option only”
4, "Missing sensor“ X"
S, ”2 sensors needed "
6. "Aliüwed with AVG—mode only”
3, ”Can't display”
9, "Se-re was locked"
mC—Sensor plugged in"
1 1,”With thermal sensor only"
12, "Not avaiiabie with this sensor"
13,"Not aiioweo with this setting”
14,"?eak—sensor plugges in“
15,"No list defined”

X
X

H
X

H
X

X
X

X
M

20‚"CAL DUTP, out of tolerance"
21‚"DC{FREQ} not calibrated"

99,"?unctiori not impiemented" X

* if the NRVD detects these errors during a measurement (after '*TRG* or GET), error bit 4 (EXE) is set
in addition to error bit 3 (DOE).



3.8.8.3.2 SCPI Error Messages

Tables 3-20 Error messages in line with SCP!

Command Error

Execution Error

Device Dar}. Err

Query Error

Event—Statusmflagiatar {ESE} 7’ 5 5 4 3 2’ 1 Ü

Errarwstring CME EXE DDE QYE

-1B1,"1n~raiid character"
492, ”Syntax arrar"
-1{}3,”!nvaiid separatar
+104, "Data type arrar"
~105,"GET not aiiawad"

X
K

D
-C

X

-109,"Missing Parameter"

«112, “Pragram mnamanictaa Eang"
~113,”Undafinad header”
—114,"Haadarsufiix out afranga"

423, "Exponent taa Earga"
-1 24, "Tea many digits"
-128,"Numaria data an»: aEIawad” H

X
X

X
X

K
X

X

«131,”Envaiid suffix"
«134, ”Suffix tau Song"
-1 38, "Suffix not aHnwad” X

X
X

+141, ”invaitd charactardata"
11441, ”Character data ma iang"
"143, "Character data not ailawad X

X
X

“

43?, ”fnuaiid string data" X
4 53, "String data not aiE-awad" X

-163,"3iack data not aiiawaci X

-1?8, "Exprasaior’r data not aliawad" X

-20Ü, "Execution error"
-211,"Triggarignarad"
£22, " Data out af ranga”
«223, "To much data "
—224, "Eiiegal paramatarvaiua"
425, "Out of memory" X

X
X

X
K

K
X«240, ”Hardware arrar"

"31d, "Savarrarzaii memory inst"
331, "Saifatast failed"
4-358, "Quaua overflow" H

IK
E

~400, "Query error"
«410, "QueryäNTERRUPTäD"
«420, "Query UNTE RMINATEÜ"
«130, ”Query DEADLOCKED" H

ID
-(

X
X



3.8.8.3.3 Hardware Error (DEVICE ERRORr)
Tobie 3-21 Hardware error (DEVICE error)

Tra nsfer error from to
anarog board

PARITYwERRORiRECEiVE}

ANALOG-ERROR {ET}

TiMEOUT—RECEWE

TIMEÜUTüSEND

err GIT GE) UH

i} Ü Ü Ü ‘21 10 9 3 I" 5 5 41 3 2 i i}

x OH 3 {Ni 0!“! 0;“! OH UH

for internai use
CflLnDATf-i

sereoemrwee 3,5m row

not used RAM-DATA

HARDWARE {EH} CHECKSUM {FERMWARE}

Errors detected during the Test artig; during switching on
measurement

Exampies:

DEVICE-ERROR* 000E
m MENU W

or.—240.“Hardware error;OGGE“
means that faulty data have been found in the RAM on switching on of the instrument and that the
battery is empty.

DEVICE-ERROR" 0010

DOC]
or.‘240,"Hardware enormem"

means that the connection to the measuring hardware (anaiog boa rd) is interrupted. which is why no
measured vaioe can be produced (servicing required).

if the bit ’HARDWARE' error is set. an additionai error string can be read in by the controiier

DIAGnostic:AHARdware?

(see Table 3-17) using the command



3.8.9 COMPATIBi-LiTY MODE With NRVD

Legend :
V ex.

H06 t

Note:

3.8.9.1

identicai function as with NRV

Function is not availabie with NRVD.

Commands in brackets lead to a syntax error with NRVD.

E. 9.: E0 (E1) : E0 ~> okay, E1 wr» syntax error

see the foilowing notes

fling <spacers- maybe inserted between 15f letter andiodex (ccnumberb).
E. 9., KA I is wrong, KAI or KAÜI is correct.
40A TA > can be added to the command with or without dispace ‚“2.
E. 9.. DU5.0 or DU 5 or DU 5.0 is correct.

Switchover between SCPi and Compatibility Mode
is possible in the LOCAL as weil as in the REMOTE state.

LOCAL

SPEC

REMOTE

Command:

andior

INiT LNG menu ]

C3D
MENU

C]

[LANGUAGE scw E ]

CBC}

[ LANGUAGE new E ]

[3D

gramme reomatibinty' maNRV commands
or

“a NEW commands

#9 NRVD commands (SCPI)

NRVD
instruction set
permissibie

NRV
instruction set
permissibie
(compatibility
mode)



3.8.9.2 Comparison of [EC-Bus Commands URVSJNRV <-> NRVD

“FWD V1.3

NEU {URVIE}
Compatibility

Mode SCPI {short form}

separation character ';’ separation character between commands

CE} INP:SENS:INET

C1 8} * HST

ÜU. DV 2'2 DATA? SENS:VÜLT:REF c: DATA 2:: r: UNET} V,
<

<
.<

\<
„<

OW, BM, DB {DATA} W, DEM, DEM“,
3) DEUV

“i.DZ, DR a”. DATA} ENPHMP if. DATAbEGHM]

<11ÜF äDÄTÄ> SEMSIÜRRFREF äDATA‘} EEK i M {GEHEN

DA {DATA} v sawswommw «coma: {o3}

omzaagaa} v“ 7) nntauaiiabfe

EU {EI} - not avaiiable {no hardware}

FÜ to F5 V 5) CALC;F1LT:NSEU m12 {fiiter}

DtSP:ANN:VOLT:NRES 3 to S {resoEuIion}

Ff}
F1
F2
F3
F4
F5

CÄLCIFELTMSEL 11;:DESP:ANN:UOLT:NRES
CALC:FELT:N5EL 9::DISPIANN:VOLT:NRES

CALC:FELT:NSEL ?::D!SP:ANN:VDLT:NRES
CALGHLTINSEL 5::DISP:ANN:UGLT:NRES
CALC:FILT:NSEL 3;:DISPiANN2VGLTiNRES
CALC:FILT:NSEL D::DiSP:ANN:VÜLTINRES<<

_<
<.

<'
..<

h
m

m
m

m
m

H0 (H1) - not avaiiabie {obsoiete}

äIAHB the numericai suffix T or 2 {without space, for channei 332} can be
added to almost every command, e. 9.: SENS2LVÜLT2ATT 2U

mama: v SENS:VOLT:ATT c: DATA}
DATA 2: Ü me off

DATA e o “a on

KFÜJ’KFT ”3/ FREQSTAT 0FF::CORR:FREF:STAT OFF i 0N

'NÜJN’! v" not avaii. in this way {oum. string changed} or DIAG:TEST1 ON {OFF

ÜÜIÜ‘E V 1) SENS:CÜRR:ZERÜ:1NIT {trigger + on}
SENSIÜRREERÜISTAT OH: i ON

PAJPB v“ mimosa. 1 i 2

Q0 to Q3 V’ du} not available (other concept for SEQ), comparabie commands:
*ESE ..f*SHE..

o1 x/ *ESE o; *SRE 16 "-3- SRQ [30} MAV
Q2
Q3 {Q



NEW {URVS}
NEUE} V1.3

Campatihiiity
Mode

SC?! {shaft form}

HG... RGZ to RG4

KG. RGÜ

V

v’

2) SENSNÜLTMANG {DATA}: RANGzAUTO ÜFF
The setting of a measuring range is effected by specifying the rneasuredl
1«.iaiue expected -
SENS:VOLT:RANG:AUTD 0N
Autarange

ii are

we to us man {X}

UV, UW
U0, U}, U7, U2, ~
USW, UÄW, UEW, UEW
USWX, UäWX, UESWX, USWX

UÜ, U1. U37, U2,-
USV, Ud'u’, USU, USU
USVX. U4VX, UEVX. UEVX

3)

SENS:POW:U¥~J!T -=: UNIT:- {with respect to W)

c: unit)e W, 33M, V, DEV, DBUV
DE, PCT; REL; UN
XDB, XPCT, XREL, XLIN {asxp

fl!”
SENSNÜLT: UNET -: UNIT:- {with respect to V}

e'iisnit;a W, DEM, if. DEV, ÜBUV
DB, PCT, REL, LIN
KDE, XPCT, XREL, XLIN {äEXT}

Will to W8
W2, W?

W5

5i not avaiiabie

NL + EOE is terminator with NRU’D

SÜ to ST

50

S4
55

SEE

ST

SP

‘Ä

not auaiiabie or not availabie in this way

not avaiiabie

CALIINFO?
DIAfirAHAH?
or S¥ST:£HR?
The instrument aotornaticaiiy checks its check sons on switching on.
A version number is displayed or can iae eeaiuated using *iDN?.

{after CAL:CLEAR}
(other output string}

By adding a "s” to the respective command. each instrument status can
he poiied in principies
INP:SENS? {oniy sensor status Ü, T}

xe, x3

X4

x:
X2
X3 *} <

K
<

§
<

<
<

<
<

not avaiiabie

TRIGSÜURIMM

[BISP:ANN:VOLT SING:1*TRG
*TRG; *WAI; SENSNDLTmEFMVAL
{üiSPrANNNOLT BUA‘Lfl *TRG
The setting command 'D!SP:ANN:VOLT DUAL’ does not have to be
sent each time; both measurement results can be react in one string
ant.i are separated by ';’, e. g-: "3.072543; 1.ÜÜE}E+G{J”

{VG} Y? {YX,Y?} not avaiiaiaie

ZU to 23

ZÜ
Z1
Z2
Z3

<1.
<

<
<

<

By adding a '?' to the respective command the corresponding VEiU-E
can he read out.

SENS:VOL‘I‘:REF?
iNP:iMP‘?
SEHS:CÜRR:FREF?
SENSNOLTsATT?

*} Note: The LOCAL keys is evaluated onie it the two substrings are read into the controiier.



3.3.9.3 Notes for the Use of the COMPATIBILITY Mode

Data transmission with the NRVD is effected via DMA. This means that the instrument takes the
complete setting string from the control computer and begins evaluation only then.
When sending severai commands in one string, the NRVD, Compared with the NRWURVS, behaves as
if only a single command had been sent to the NRWURVS. The control computer is not stopped during
the string evaluation in the measuring instrument.

flotesiSuppie-ments (additionai commands):

For easier adaption of the NRVD to existing NRV programs, severe! additionai commands have been
implemented, i.e. existing programs shooid run on the new NRVD without or with oniy minimai
adaptions to be made.

Syntactic probiems can be evainated using the SYSTIERR? command. with so~caiied query errors (-400
ff.) being unimportant.

E. g.: «1532, "Syntax error; W4", Terminator W2 not avai-labie.
Wal, W5 (W0) or W6 (W1), W8 (W3) are permissibie

i) 02 like 01, however, an instrument response is generated after the end of the zero
measurement which can be read into the controiier using iECiN.
Ü x okay,1 = error (see Timing as weit)

Ü‘I, 02 When euaiuation takes piece via the iEC-oos, the power is output with a positive
Sign.

2} 361 to R64 sets the uppermost NRVD sensor ranges. The measuring ranges of the NRVD
sensors are expanded or aitered compared to NRV.

E. g.: URVS-Zl (DC sensor)
NRV grime-aspiring ranges iV, iOV, iGO V, 400V
NRVD „a. S measuring ranges 100 rnV, i V, 10 V, 100 V, 400 V
R64 —} measuring range 5 (N-RVD} = 430 V

NRV-«Zi
NRV a 3 measuring ranges 10 mV (ZpW) 100 mV (200 pW),1V(20 mW)
NRVD —+ 7 measuring ranges to nW, i0!) nW, ‘i 11W, iGpW, 100 11W,

i mW, 2G mW

R01 to... Using R? to MS the original NRVD measuring ranges can be set, the maximal
range number depends on the sensor.

RN <DATA> V, W corr. to measuring sensor
RU (UAW-12> in V
RV (DATA)- in V fixed range setting
RW <0ATA> in W by specifying the measured value expected
RM c DATfii} in dBrn (This does not alter the dispiay unit)
RB {.BATAD' in dBV
RS <DATA> in dBpV

RG, R60 : autorange for all range commands.
ST : returns the respective 'true’ NRVD measuring ranges,

e. g. 400V (DC sensor) 2: ROS

Caution: With NRVD, fixed ranges are set, i.e. an “upwardly“ ranging ’away” is not
possible.



3)

4)

5)

6)

3)

U3 dBpV
DS {DATA} respective data input command (in dBpV)

Q1 to Q3 The use of Q? to Q3 and the commands *SRE, *ESE, *PPE are mutually exclusive and
can thus not be used at the same time.

FA Auto filter can be set additionally.
ST then returns FA (possibly, substantially longer measuring times have to be
observed!)

WG.W‘I,W3 are accepted, but W5, W6 or W8 are set, i. e. E0! is sent with the defined
terminators in principle.

D: does not copy the impedance.

C1 W8 is the basic state for terminators.
Measuring range indication using RGE} or My e. 9. R05.

SOIOISOU’l Switching onloff of test generator after Ci : SOUG
SOU? Poll: Ü i 1 SRQ (85)

GQIG1 Switching onioff of measured value display after C1 : Gl
G? Poll: Ü l ‘i SRQ (85)

RN? Poti of measuring range:
e. g.: " W 1.6053 SRQ (85)

Power sensorf‘irnw range

in the compatibility mode of the NRVD, the following commands are avaiiable in addition:

ä

b.

b

all ‘*' commands (e. g. *iDN? or *RCL r‘ *SAV etc.) _
Trigger status (X3, X4), SRQ status (Qt to Q3), N0, Wx cannot be stored using *SAWWCL.

SCPl commands:

SYSTem:...

DiAGnosticL”

STATUE...

CALibration:...

When evaluating these commands and in the case of SRQ evaluation, the common commands
*SRE, *PPE, *ESE should be used.

Exception: SYSTEM? leads to SRQ (85) with Q‘liQZ.

iECDCl. or lECSDC executes a basic set-ting as in the case of NRWURVS.





4 Maintenance and Troubleshooting-

For regular checks and calibration of the basic instrument NRVD the Service Kit UZ~9 (order no.
350.7818.02) is recommended for use. It allows for computer-controlled testing, calibration and
troubleshooting in the analog unit of the NRW) (analog board and option bravo—32). The service kit
contains a specific sensor adapter for the analog test inputs as well as the necessary calibration and
test software for R&S~ or IBM-compatible computers. A D.C. voltage calibrator and a digital
multimeter (U D5 5) are also required.
To avoid the loss of the calibration data, it is recommended to check the lithium buffer battery and
output all-socket as well as the contacts of the lEC bus connectors at the rear panel approx. every 2
years. Furthermore, the front and display panel should be cleaned.

4.1 Maintenance
4.1.1 Cleaning the Front Panel and Display Panel

For cleaning these parts, only use a soft rag and, it required, a nonsalcoholic detergent (no spirit or
benzine). The labelling panel can be removed after unscrewing the four screws at the front panel
edges.

£1.11 Checking and Replacing the Lithium Buffer Battery

A memory with battery backup on the processor board provides for the preservation of the stored
calibration data and reference values and of complete NRVD setups when. the instrument is switched
off. The current consumption of the data memory and self-discharge of the battery are subject to
large manufacturing tolerances especially at higher temperatures. affecting the service life of the
buffer battery. it is therefore recommended to replace the batteries approx. every 4 to 5 years or after
recalibration.

Battery check:

9 Remove the two rear panel feet (4 Phillips screws)
o Slide the upper cover towards the rear panel and withdraw.
a NRVD is switched off (the battery is loaded by the current consumption of the data memory)
a Measure the battery voltage at the terminals X1 and X2. making sure that the positive terminal of

the battery (X3) is not short-circuited to ground.
The battery voltage should be at least 3.2 V.

0 if it is below this value, the battery must be replaced.

Mote:
With a battery voltage of less than approx. 2.8 V the error messages "DEVECE—ERROR * 4“ and “BAT“?
LOW“ are output on power-up of the NRUD. The battery undervoltage usually leads to the loss of
calibration data.



Replacing the Battery:

Loss of the calibration data in a calibrated instrument (no error message “DEVICE-ERROR * 8") can be
prevented by repiacing the batteryr very carefully. Recalibration is not necessary in this case.
a Switch on the instrument (data memory is mains-operated)
0 Cut the fastening strap of the battery and unsolder the terminals; make sure that the battery;r is

not short-circuited (use ungroanded soldering iron).
Soider in new battery and fasten using a new strap..
Switch off instrument and complete.
Put the instrument into operation.

if there is no errror message, the instrument is again ready for use-
if the error message "DEVICE»ERROR * 8" (caiibration data missing) is dispiayed, recalibrate the
instrument.

Caution!

o The batteries must not be charged.
0 Remove flat batteries from the instrument immediateiv and dispose of as toxic waste.
ü Make so re that the new batteries are correctiy connected to the poies (see bottom of batte

hoider).
a Note the manufacturer's instructions.
0 Danger of expiosion or lea Rage, if the instructions above are not followed.

a2 Function Test

The function test on the most important instrument features is automatically performed whenever
the instrument is switched on- After the switch-on sequence has been compieted without the
detection of errors. correct operation of the instrument is largeiy ensured.

' Processing of the individual seifmtest stages is read out on the display:

NRVD V abc IECADR xv Firmware version. ab: EEC adr. xv

OPTION INCLUDED (NO OPTEON) Opt. NRVD-BZ included (no option)

iNT-CHECK (DiGTL) Self-tesUdigitai unit
iNT.CHECK (ANALG) Seif-testr‘analog unit

iNlT SENSOR initialization of sensor

* ALL TESTS PASSED * Seifutest correctly corn plated

.. -... ...... ...... a- No sensors connected

9 With sensors connected. their data are read. checked and the current measured vaiue is
dispiayed. —s~ The instrument state is perfect.

o if any errors have been detected during the self—test, the error message "DEVICE-ERROR * xxx" is
output on the display- in the case of a faulty module, error iocation has been considerably
reiieved by seif—test stages and hexadecimal coding. Error coding is referred to in section 3.6.2.
instrument Errors.



4.3 Troubleshooting
Order and scope of the self-test stages and coding of any possible errors allows for error location in a
reiativeiy smali circuit range.

The instrument does not respond to activation of the power switch. lilo segments visible in the
display. no control LEDs illuminated.
Check the power supply of instrument. setting of the voltage selector and the fuses in the
voltage selector. Continue with examining the output voltages in the power pack.

After power-up only incomplete letters are output on the display.
Call the display test routine using the key “SPEC“ + "mre + mre + FRONTPANEL + CHECK +
LCOILED‘". All the segments in the display should be switched on, all the four control LEDS on the
front panei must be illuminated, otherwise continue with troubleshooting in the display unit.

Keyboard error:
Cail the test routine via "SPEC" + "mre + mre + FRONTPANEL + CHECK + KEY". Each
depression on the keyboard must be foilowed by the corresponding basic function name in the
diSplay- Quit the test routine by pressing the "MEAS" key twice- Troubleshooting starts with the
module display unit and, if there are no responses, continues with the processor board.

Faulty responses of the instrument following power-up. no error message.
Check the voltages on the processor board, lEeMi-lz clock oscillator, reset circuit. Continue with
troubieshooting in the data“ and address bus range.

The instrument can be manually operated via the front panel. however shows no response via
EEC bus. .
Check the set lEC bus address ("LOCAU' key in manual mode). Address the NRVD via process
controller and check the signals at the bidirectional driver components 031. £332 (processor
board).

Troubleshooting with the help of diagnostic means:

Error message Cause Remedyfl'est

bEViCE ERROR 1: l Checksurn error Replace EPROM (£35.06 forecessor board}
of EPROM

DEViCE ERROR r 2 RAM data missing Call SPEC function iNIT

DEVICE ERROR 1* ii um. battery fiat Replace battery
{Bispin " BATTLOW")

DEWCE ERROR r 3 Calibration data missing Recaiibrate

DEVICE ERROR w it} Time limit exceeded in

. Trigger service routine {analog board. >010
D-EVECE ERROR :- 20 Time iirnit exceeded in reception short-circ.).

from analog board Check signais at user, DING. (pose. U703).
DEViCE ERROR r iii) Error during data transfer

processor e analog board

DEViCE ERROR t BO Parity error during data transfer
analog board a- processor

DEVICE ERROR 1r zoo Hardware error in anaiog board Location using
' error string (table 4-1)

DEViCE ERROR woo Fauity operating voltage for Check fiiter board {Ari}. connection to anaiog
sensor boa rd and voltage conditioning {analog board,

' a2)-



Meaning of the Bits in the Hardware Error String

The hardware error string is read using the command "DEAGzAHAR? [Nr}". With Spefication of the
(error bit) no. the appertaining measured value is additionaiiy output.
The structure of a string and reading of furthe Ernforrnation are referred to in table 3-17.

Table AM

Error bit no. Meaning Test channel Vaioe range {test} Remark

W
ü

m
m

h
u

d
ü

m
an

11.12
13
1:1
15
16
I7
13
19

20,21

Um (0 U}
”at! (+5 V}

Um1(+12U) P
P

P
" 0.000

+ 0.245
+ 0.583

0.025
+ 0.282
+ 0.570

Reserved
Offset AC. ran. 6

"I
B
9

10
1 I P

P
P

P
P

P

43.080
0.230
*0.0?5
0.064
«0.040
«0.030

+ 0.430
+ 0.230
+ 0.0?5
+ 0.064
+ 0.0410
+ 0.030

Reserved
Deviation 1‘00 1.03 sensor
Offset 1-mA sensor
Test voit. ‘E ÜÜ-pA sensor
Test volt. Z-mfi. sensor
Um (0 V}
“:52 {"1" 5 V}

Ural { + T2 V) fl
a

m
e

rs
-P

P
}:

- +0100
0.100
40.010
3.540
0.000

+0.205
+0583

+ 5.000
+0.100
43.190
«2.1120
0.025

+0.282
+0.6?0

Reserved
OffsetACfian. 6

7

3
9

30
H m

m
tfl

m
m

m

43.030
43.230
—0.0?5
43.064
0.040
—0.030

+0.080
+0230
+0.0?S
+0.06%
+0040
+0030

Reserved
Oevratron EDD-M sensor
Offset I-rnA sensor
Test volt. 1 one». sensor
Test voit. 1411A sensor
Offs. DC. ran. 1

2
3
£1

{I Offs 00*369
Toning volt. man}
.5 v
34:13?)
2(15 V}
Offset ND converter

W
W

W
“
! +0000

43.100
"0.410
3.500
{3.500
45.050
«0.010
43.010
«0.073
4 .200
43.575
00??
43.026
«0.250

+ 5.000
+0.100
0.190
+2.420

+0500
+0050
+ 0.010
+ 0.01 0
+0075
«0.040
41511

+0.03”!
+0025
+0250

Reserved
Timeout ND

53 DIA set. AC A 2 .......... {Jess
49 em set. AC B 2 .......... ÜFEh
30 Orn'set. 0C 2 .......... DFEh
51 DIAset. 50 MHZ 2 .......... GFEh

53 - 54 Reserved --—-
55 Hardware error
55 Transmissions error

5?:38 Reserved ...._...



äA Module Replacement

4.4.1 Analog Board

0 Remove both rear panel feet after having loosened 4 Phillips screws and withdraw the lower
instrument cover toward the rear {do not damage RF seal at the rear panel).

. e Remove ribbon cable W150 from connector X102 and ribbon cable W 3 from connector X103.

0 Withdraw ribbon cable W4 from the holder at the screening cover of the analog board and
unplug connector X101. Put the levers of the connectors to their original positions.

a Unscrew the coaxial cable W10 from the analog board. (Fork wrench, size 6).

e Remove the screws with washer assembly from the analog board-

a Withdraw the anaiog board.

4.41.2 Service Position

The analog board withdrawn can be brought into its service position:

43 Remove the screws from the screening cover, if required, and withdraw-

3 insert the analog board (side with connector X102) into the slots provided at the inner side of the
ieftshand side panel of the instrument.

o Puil the folded ribbon cable W150 out of the opening to the processor board and connect it to
connector X102 (analog board).

0 Connect the ribbon cable we to X101.

in the service position the analog board can be accessed from both sides for measurement purposes
and can be operated.

installation:
Complete the analog board with the screening cover and fit it into the basic unit in the reverse order
to that of removal. Ford the cable W150 in the opening to the processor board. The cable must not be
lain together with cable we (disturbances) and most not touch the switch rod. Take care of the RF seal
position at the rear panel during assembly.

4.4.3 Filter Board

9 Remove both rear panel feet after having loosened 4 Phillips screws and withdraw the lower
instrument cover toward the rear (do not damage RF seal at the rear panel).

9 Remove ribbon cable W4 from connector X101.



4.4.3.1 Filter Board at the Front Panel

0 Remove the four screws from the front panel cover and and withdraw.

ü Remove three Phillips screws from the filter board and withdraw the filter board with the two
female connectors for the sensors and cable W4 towards the rear.

4.4.3.2 Filter Board at the Rear Panel

8 Remove three Phillips screws from the filter board and withdraw the filter‘board with the two
female connectors for the sensors and cable W4 tovvards the front panel.

Assam big:
Assemble the instrument in reverse order to that of removal.
Boring assembly at the rear panel. make sure that the cable W4 is not lain together with the ribbon
cable W1 50 (disturbances).

4.5 Dismay Board
or Remove both rear panel feet after having loosened 4 Phillips screws and withdraw the upper

cover.

i Remove the {our screws from the front panel cover and withdraw the covering plate.

9 Remove the ribbon cable W1 from connector X40 on the processor boa rd.

a Withdraw the display board with the front carrier boa-rd towards the front panel, pulling the
ribbon cable with the connector strip through the opening in the frame.

9 Remove the four screws from the front panel and the front carrier boa rd.

Caution: Remove only the screws marked by * in figure 4-1. The other screws (#9 serve to fasten
the sheets between keys and PC board.

Fig. 4 -t Screws to fasten the display board

For troubleshooting the removed display board can be connected to the processor board.

Assembly:
Fit the individual parts in reverse order to that or removal.



äß l/O Option NRVD-Bz
0 Remove both rear pane! feet after having loosened 4 Phiiiips screws and withdraw the upper and

iower instrument cover.

ü Rem ove both ribbon cable sockets (WZIprocessor board. W1 oh option).

i Press the four plastic hoiders from the upper side of the option together and withdraw the PC
board upwards.

5.6.1 Connector Plate

ü Remove the connecting cabies W3 and W1 on the aneiog board and U0 option, respectiveiy.

G Untighten the screws of the connector piate at the rear parse! and withdraw the connector piate.

Instaiietion:
Reassem bie the individuai parts in the reverse order to that of removal.

Caution:
When fitting the lower instrument cover, the User's Guide must not be damaged by damping it
between the front frame.





5 Checking the Rated Specifications

5.1 Measuring Equipment and Auxiliary Means

Required Suitable R&S. . . . Order No.Specifications instrumentItem Type of instrument

1 DC probe URVSaZI 395051232

2 insertion unit URVS—ZZ 395.1019m

3 Thermo—coupled power sensor NEW—251 857.30%-32

c D.C. calibrator i „.400 V, i 0.0? iii:

5 £5.12. caiibrator 200 pV...tD V a: 0.1%; ‘EÜÜ {200) kHz

6 Digitaimuitirneter DCiOflZ'ie. R i0.02%‚ S H2 dig. UDS S 349.1510ßz

? Freooency counter rnin. 50 MHZ, {3.1%. ‘v’; E [1.2 U FAM 33e.2{}15.54

8 Process controiier IECSZS interface PCA 5 33.291034

PCA 15 375110032

9 Osciiioscope BW 3:- 10 MHZ

5.2 Test Procedure

Wait for approx. 1 hour {thermal response time of instrument) before testing the measuring accuracy.
Some of the tests invoive the use of a sensor to check the behaviour of the entire test setup. which
aivvays consists of a basic unit and a sensor. Therefore the toierances indicated in the test report
exeed the iimits specified for NRVD aione. Service Kit NRVD-Si (1029.2808.{}2)-is recommended for
calibrating NRVD.

5.2.1 Checking the Front Panei

5.2.1.1 Key Functions

Select the NRVD test menu ”KEY" via the key sequence:
“SPEC“ + Softk. "mre‘h“mre“-"FRONTPANEL'HCHECK'H"KEY".

0 Check the function of the front panel keys. Each key depression must lead to the dispiay of the
appertaining basic function name.

5.2.1.2 Display Test

Test the function of display,»r iiiurn-ination using the key sequence:
"SPEC“ + Softk. "n1re"-“mre"-“FRONTPANEU-"DA’RK" (LIGHT).

Activate the softkeys “CHECK"»"LCDILED“ in the current menu.

e A“ four LEDS on the front panel must iight up. A“ segments must be visible in the dispiay.



5.2.2 Testing the Measuring Head interface Channel A (B)

Connect the passive measuring heads URVS—Z‘i and URVS-ZZ one after the other to channel A and
check recognition as vvell as reading out of data. After having connected a mea?uring head "lNiT
SENSOR"is displayed and after some time required for reading out data, the current. measured value is
indicated. For testing the povver supply of active measuring heads, connect the ThermowCoupled
Power Sensor NRV~ZSl to channel A and test generator and subsequently switch on the SOwMHz test
generator. The measured value is supposed to be in the range of £1.98 to 1.02 row.
Perform this test also in channel 3.

5.2.3 IEC625 Interface

Connect the device under test to the process controller via an appropriate cable. Check the
intercommunication capability using the NRVD iEC control commands (Tab. *-*}.

5.2.4 D.C. Measuring Accuracy

The output voltage of the E).C. calibrator is tested using the D.C. Probe URVSeZi and NRVD. Check all
the voltages in channel A as described in the test report (5.3). As a common D.C. amplifier is used for
channel A and B, channel B needs to be tested only at ‘l V. Testing the measuring accuracy in channel B
requires the D.C. measuring head to be inserted into channel B.

DUT
{1C calibrator Hi A BI I URVS—«Zl _

l0 i i - I | [j NRVD
8200 l

Fig. 54 Testing the DC. measuring accuracy

5.2.5 A.C. Measuring Accuracy

AC. measuring accuracy is checked by measuring the output voltages of an AC. calibrator using the
insertion Unit URVSw-ZZ (fig. 5-2). The noise voltage at the calibrator output (determined in broadband
measurement) must not exceed 200 1.1V; otherwise a lowpass filter or voltage divider is required.

Zero adiustment:
Set 0.2 mV ‚’10 Hz on the calibrator and trigger zero adiustment in channel A. Due to the low test
frequency only the residual noise voltage is measured and eliminated like an offset voltage.

Set the frequency to 100 kHz on the calibrator and measure the output voltage at the following
values:

0.2 m 10mm 100 mVr’ i V! 10V

The permissible measured values are given in the test report (5.3).

it is recommended to perform the measurements in the order specified, since the measuring heads
need some recovery time before srnall levels can be measured again.
Reconnect the measuring head to NRVD channel B instead of channel A and perform the test in
channel 8 anaio'g to that in channel A.



A.C.calibratot Hi Bandpass
Lo (Lovvfiass)
| 100 k z U RVS-ZZ

DUT

[]_[] NRVD
ß. 3

Fig. 5-2 Testing the AC. measuring accuracy

5.2.6 Testing the Analog Outputs (Option NRVD-Bz)

The output voltage range of the analog outputs is about —0.6 to 3.8 V. Scaling via the analog meter
has been designed such that the lettshand scale marker is assigned an output voltage of Ü V and the
right-hand scale marker an output voitage of 3 V. respectively.

a Make a test setup according to fig. 5-3: connect the D-C-. Probe URVSHZ‘I to channel A. the D.C.
voitmeter to the output DC}.
Feed in 1 Vtrom the D.C. calibrator via URVSFZL
NRVD: Store measured value as reference vaiue. Select display mode VNR.
Freeiy selectable scaling allows to define Ü V for the left~hand scale marker and 1 V for the right-
hand scale marker, respectively.
‘i'he output voltage at DU must be 3 V i 3 mV. Display = 1.000

e Freely selectabie scaling allows to define 1 V for the left-hand scale marker and 2 V for the right—
hand scale marker, respectively.
The output voltage at DC’! must be 0 V i 3 mV.

e Check the analog output 3C2 and channel B analog to the procedure described above.

DUT
A. B

Lo NRVD
3200 _„i_„. . calms [:1 [:1

Fig. 5-3 Test setup for checking the analog outputs



5.2.6.1 Testing the D.C. FREQ Input

Connect the ELC. calibrator to the DGFREQ input and set the voltage to 0 V.

Set the sensitivity of the DC-FREQ input in the frequency response correction menu of the NRVD:

OVtoOGi—iz
10Vto 1 GHZ

Switch on frequency response correction.

Select display of the correction frequency in the display menu.

The frequencies indicated for the calibrator voltages = 0 V and 10 V may deviate by max. 1 MHZ
from the specified no'rninai value.

5.2.6.2 Testing the EXT-TRIG Input and READY Output

Switch on TRIGGER-EXTERN in the SPEC menu of the NRVD.
Set FlLTER >5.
Connect an osciiloscope to the READY output.

The voitage at the READY output is to be logic ’0'“) V).

Press the " MEAS" key on the instrument.

After the measuring time the voltage shouid be iogic 'i’ (+ 5 V) at the READY output.

By pressing any key (except for "MEAS") the READY output is returned statically to the logic state
IÜJ.

When starting the measurement again, ‘G’ is only output during the measurement, itself.

Repeat the test for the external trigger signal analog to the test above (logic ‘0’ or shortficircuit at
the TRIGGERHEXTERN input to ground).

Note:
A continued short circuit leads to the immediate start of a new measurement as soon as the preceding
one has been completed, i. e. a square signal with a puise duty factor corresponding to the measuring
time and measured traiue output time appears at the READY output.

5.2.7 Testing the SÜ—MHz Test Generator

ü

Connect the Thermo-Coupled Power Sensor NRV-ZSi to the test generator.

Switch on 50—MH2 test generator and read off the measured value P543.

WithWith the frequency response correction ('50 Mhz ) of the NRV-ZSi switched on, output power
P53 must be within the limit values indicated in test report (see page 5.6)



5.3 Test Report

R85
POWER METER NRVD
Part No; 0837300802
Seriai No; ........................

Data: ....... .........

Name: ................. ......

Item
No.

Characteristics
Measure-
ment to
section

Min. Actuai Max. Unit

Front panel I functions 5.2.1

Measuring head
cannections

5.2.2

1EC — 625 conne-ction 5.2.3

D.C. measuring accuracy
0V
+ 1 V channel A
+ 1 ‘Jchannal B
- 1V
10V
100 V
400 V

5.2.4
- ESE—4
0.9955
0.9955
~0.99'55
9.959
99.59
397.6

nnnnnnn

lllllll

iiiiiii

lllllll

nnnnnnn

iiiiiii

SEI-4
1.0045
1.0045

—1.0045
10.041
100.41
402.4 <

<
fi
<

<
¢

i<
fi
<

AC. measuring accuracy
Channel A
Zeroing
0.2 am!
10 mV
100 mV
1 V
1-0 V

5.2.5

0.174
9.883
98.83

0.9883
9.883

iiiiiii

ooooooo

nnnnnnn

ttttttt

aaaaaaa

0.223
10.117
101.17
1.0117
10.117

AC. measuring accuracy
Channa10
Zeroing
0.2 1111/
10 mV
100 mV
1 V
10 V

5.2.5

0.1?4
9.883
98.83

0.9883
9.883

nnnnnnn

nnnnnnn

iiiiiii

0.223
10.11?
101.17
1.0117
10.117

mV
mV
NW
NW

Analog outputs
D.C.1 0 V

3 V
D.C.2 0 V

3 V

5.2.6
-0.005
2.995
"0.005
2.995

ooooooo

nnnnnnn

ttttttt

iiiiiii

0.005
3.005
0.005
3.005 <<

Z<
C

<C

Test generatar
50 MHZ PQUT

5.2.?
0.98 nnnnnnn 1.02 mW



5.2.8 Checking the Constant Currents Required for Temperature Measurement

The two constant currents (i mA f 0.1 mA) are checked using the calibration adapter with an adapter
connected ahead (fig. 5-3} in both channels.
The test can only be performed via IEC bus (calibration level).

0 Connect the calibration adapter LIZ—~93 with connected adapter instead of the calibrator to the
NRVD measuring head socket A in accordance with figure 5-3.

0 Wait for completion of initiaiization.

The check is started using the following command strings:

"SYSTzLANG ’TOWCAL' "
a "CAL:DATE year,month,day" ........ [e. g.: "CAL:DATE 1999, 11,11*‘1
o ”CAL:AMPLTEMP, value” Vaiue z 90.3 for 0.1mA sensor

: ~3for1mA sensor

The measurement is subsequently triggered

in "*TRG"

and the measured value appertaining to the sensor is read out via process controller.

a Insert the calibration adapter into channel B and initialize:

a ”CAL:SENS:lNiT"

e Perform the measurement for both temperature sensors analog to that in channel A.

The measured voltage can be defined as voltage drop attest resistor R1 caused by the constant current
selected for measuring the temperature

3.01 * 200
=m am Mm“

_—<—l—+I
.. I '

Oscilloscope MH' R1 to calibration
adapter
(13.52200 RS2)

BNC “c: 4mm telephone socket

Bild 53 Test setup for checking the currents required for temperature measurement




