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Certitied Quality System

SO 200]

Senr geshrter Kunde,

Sie haben sich fir den Kouf eines
Rohde & Schwarz-Produkies ent-
schieden. Misrmit erhalien Sie ain
nach modernsten Fertigungsme-
thoden hergestelites Produkt. Es
wurde nach den Regeln unseres
Qlualitatsmanagementsystems
sntwickelt, gefertigt und geprift.
Das Rohde & Schwarz-Qualitéts-
managementsystem ist nach IS0
001 zertifiziert.

_DQS REG. NO 1954-04

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. You
are thus assured of recsiving ¢
oroduct that s manufacturad
using fhe most modern methods
available, This product waos de-
veloped, manufactured  and
tested in compliance with our

quaiity management system stan-
dards.

The Rohde & Schwarz quality
management system is certified
according 1o 15O 9001,

Cher client,

Vous avez choisi d'ocheter un
produit Rohde & Schwarz, Vous
disposez donc d'un produit febri-
qué d'oprés les méthodes les plus
avancées. Le développement, lo
fobrication et les tests respectent
nos normes de gestion qualifé.

Le systéme de gestion qualité de
Rohde & Schwarz o été homolo-
gué conformément & lo norme

18O 9001,







Adressen/Addresses

FIRMENSITZ /HEADQIUARTERS Telefon/Phone
Tetefox
E-mait

ROHDE & SCHWARZ GmbH & Co. XG
Mihidorfsirafle 15 - 816771 Minchen +49 89 41 29-C

Pasitach 801469 - 81614 Miinchen +49 89 41 29- 12164
internet: www.rohde-schwarz.com -

WERKE/PLANTS

ROHDE & SCHWART Messgeritebay GmbH +49 83 31 10 80
RiedbachstraBe 58 - 87700 Memmingen +49 8331 1081 124
Posfiach 16 52 - 87686 Memmingen -

ROMDE & SCHWARZ GmbH & Co. KG

Werk Teisnach w49 $9 23 8 57.0
Kaikenrieder Strafe 27 - 94244 Teisnach +49 99 23 B 5711 74
Postfach 11 49 . 24240 Teisnoch -

ROHDE & SCHWARZ GmbH & Co. KG - Werk Kdin +49 22 03 490
Graf-ZeppelinStrafle 18 - 51147 Kéln +49 2203 4951308
Postfach 98 02 40 . 51130 Kaln -

TOCHTERUNTERNEHMEN / SUBSIDIARIES

ROHDE & SCHWARZ Vertriebs-GmbH +49 89 412912007
Miihidodstrefle 15 - 8167} Minchen +49 89 4129135 67
Postfach 801469 - 81614 Minchen customersupport@rohde-schwarz.com

ROHDE & SCHWAR? imternational GmbH +49 89 4129-120 05
Mihidarfsiralle 15 . 87671 Minchen +49 89 4129.135 97
Postfach 80 14 60 - 81414 Minchen -

ROHDE & SCHWARZ Engineering ond Soles GmbH  +49 89 4129137 11
Miihldorfsirafie 15 - 81671 Miinchen +49 89 4129137 23
Postfach 80 14 29 - 81614 Minchen -

+49 50 42 9 98.0
+49 50 42 9 98105
rsbick@rsbick. rohdeschwarz.com

R&S BICK Mobilfunk GmbH
Im landerfeid 7 - 31848 Bad Minder
Postiach 20 62 - 31844 Bad Miinder

ROHDE & SCHWARZ FTK GmbH +49 30 & 58 91-122
WendenschloBstrafle 68, Haus 28 +49 30 45 550221
12557 Betlin -
SIT Gesellschaft fiir Systeme

der informetionstechnik mbH
WendenschiofistraBe 168, Haus 28
12557 Bedin

+49 30 6 58 842 22
+49 30 & 58 841 83
sit.info@sit.rohde-schwarz.com

Iweigniederiassungen der Rohde & Schworz Vertriebs-GmbH /Branch offices
of Rohde & Schwarz Vertriebs-GmbH

{+4% 30] 34 79 480
(+49 30] 34 79 48-48
customersupport@rohde-schwarz, com

Zweeigniederkassung Berdin
ErmnstRavterPlatz 10 - 10387 Bedin
Posttach 100620 - 10566 Berlin

Iweigniederiassung Biiro Bonn (+49 2 28) 918 0.0
JosekWirmer-Strafle 1-3 - 53123 Bonn {(+49 2 28} 25 50 87
Postach 140264 - 53057 Bonn customersuppert@rohde-schwarz.com

Lweigniederlossung Hamburg {+49 40Q) 63 29 GO0
Steiishooper Allee 47 - 22309 Homburg {+49 40} 63078 70
Posfoch 602240 - 22232 Hamburg customersupport@robde-schwarz.com

Zweigniederiassung Koln {+49 22 03} 8070
GrafZeppelinStrafe 18 - 51147 Kaln {449 22 03} 807-50
Postfoch 900149 - 51111 Kéin cusiomersuppori@rohde-schwarz,com

Zweigniaderlassung Mifte
Siemensstrofie 20
63263 Newdsenburg

{(+49 61 02} 2007.0
(+49 61 02) 86 00 40
customersupport@rohde-schworz.com

Zweigniederiassung Minchen (+49 89} 41 84 950
Mithidorfstrafle 15 - 81471 Monchen (+49 89 40 47 64
Postfach 801449 - 81614 Minchen customersupport@rohde-schwarz.com

Zweigniederiassung Nirmbery {+49 9 11} 642030
Donaustrafe 36 {(+49 9 11} 64203-33
90451 Nijenberg customersupport@rohdeschwarz.com

Zweigniederlassung Telekommunikation
Siemenssirafie 20
43263 Neu-senburg

{(+49 61 02} 20 070
[+49 61 02) 20 0712
customersuppori@rohdeschwarz.com

ADRESSEN WELTWEIT/ ADDRESSES WORLDWIDE

Algeria ROHDE & SCHWARZ Bureau d'Alger 12) 59 24 53
5 B, Place de Laperrine {2) 69 46 (3
16035 HydrerAlger -
Argentina Pracision Electronica SRE {14) 331 1685
Av. Julic A, Roca 710 - Piso 6 (14) 334 51 1}
1067 Buenos Aires preslctr@sadink.com
Australia RCHDE & SCHWARZ Sales (2] 8845 4100
{ALUSTRALIA} Pry, Ltd. [2) 9738 3988
Unit 6, 2-8 South Street Service [2) 8845 4188
Rydalmere, N.S.W. 2118 {2 9638 0832
sales@rsaus.rohde-schwarz,com
service@rsous, rohde-schwarz.com
Austric ROHDE & SCHWARZ-OSTERREICH {1602 61 41
Ges. m. b. H. {11602 61 4174
Sonnieithnergasse 20 office@rsoe.rchde-schwarz.com
1100 Wien
Azerbaiion  ROHDE & SCHWARZ Azerbaijon 12933138
linison QOffice Baku 12930314
Azerbaijan Avenve 35 -
370139 Boku
Baitic
Countries siehe/see Denmark
Bangladesh  Business internotionat Lid. {2} 881 06 53
Corporation Office {2} 882 82 91
House No: 95/A, Block -'F -
Road Mo: 4, 3anani
Dhaka - 1213
Belgium ROHDE & SCHWARZ BELGIUM NLY, 27215002
Excelsiorloan 31 Bus 1 (217250936
1930 Zaventem infa@rsb.rohde-schwarz.com
Bolivia siehe auch/see diso Argenting
RIBCO LTDA, (2) 3284 03
Av. Mariscal $anta Cruz 1392 (213930 47
Ed. Cdmaro Nacional gibastc@cacba.enteinet.bo
de Comercio
Fiso 10, CL1010:1011
ia Poz
Breceil ROHDE & SCHWARZ DO BRASIL LTDA,
Av. Alfredo Egidio de (1156411200
Souzs Aranha, 177 {11} 5641 78 10

1¢ andar - Santo Amare
04726-170 60 Paule- SP
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Brunei

Bulgaria

Canada

Chile

China

Colombia

Costa Rica

Republic of
Cyprus

Czech

Republic

Denmark

Ecuador

£l Salvader

Estoria

GKt Equipment PTE. Lid.
#1107 BP Tower

394, Alexandra Road
Singapore 119954
Republic of Singapore

ROHDE & SCHWARZ
Representation Office Bulgaria
39, Fridtjof Nansen Bivd.
1000 Sofia

27606 26
27606 29

gkleqpt@signet.com.sg

{2) 963 43 34
{21963 21 97
rohdebg@rsoe.com

Kommunikationstechnik/Commynications Equipment:

RCHDE & SCHWARZ CANADA inc.
555 Morch Rd.
Kanata, Cntaric K2K 2M5

Messtechnik/T & M Equipment:
TEKTRONIX CANADA, inc,
3280 Longstoff Road, Unit 1
Concord, Oniaric 14K 584

DYMEQ tida.
Avenida Larrain 6666
Sanfiage

RCHDE & SCHWARZ
Representotive Office Beijing
Parkview Center, Room 602
No. 2 Jiangiai Road,

Chao Yang District

Beijing 100016, P. R, China

Farrostaal de Colombia
Av. Eldorado Nro, 9703 Interior 2
Saniafé de Bogota, D.C.

siehe/see Mexico {EPSA)
siehe/see Auskia

HINIS TELECAST LTD.

Agiou Thoma 18

Kiti

larnacs 7550

ROHDE & SCHWARZ - Pesha, s.r.0.

Pod Kastany 3
160 00 Praha &

RCHDE & SCHWARZ DANMARK A/S

Eiby Indusirivej 40
260C Glastrup

REPRESEMNTACIONES
MANFRED WEINZIERE
Guanguiltagua 72 {39-93)
Urbordzacidn jordines dei Botan
Quito

U.A.S. Universal Advanced Systems
31 Manshiet £} Bakry St., Heliopolis
11341 Cairo

siehe/see Mexico [EPSA)

ROHDE & SCHWARZ DANMARK A/S

Estonian Branch Office
MNarva mnt. {3
10151 Tedlinn

[613) 592 80 00
1613) 592 80 09

1416) 747 50 00
{905] 760 72 41

{2} 277 50 50
{2)2278775
dymeqg@entelchile.net

(10) 64 31 28 28
[10] 64 37 98 88

{1) 41577 00
(1) 413 18 06

me_fsc@mulfiphone.net.co

14 42 51 78
[4) 42 46 21

(2124322014
(2124 31 70 43
rohdecz@rsoe.com

43 43 66 99
43 A3 77 44
RSDK@post] .tele.dk

{2} 25 22 51
{2} 25 22 51

mweinzieri@accessinier net

{2032) 455 67 44
{202) 256 17 40
vas@intouch.com

16 1431 20
161431 21

Finland

France

Ghune

Greece

Guatemala

Honduras -

Hong Kong

Hungary

leedaevd

India

Orbis Oy
PO,B. 15
00421 Helsinki

ROHDE & SCHWARZ FRANCE
immeuble "Le Newton™

P11, rue Jeanne Braconnier
923466 Meudonda-Forat Cédex

MNiederlassung/ Subsidiory Rennes:
ROHDE & SCHWARZ FRANCE
Sigma 1

Rue du Biganan

35135 Chaniepie

Niederlassung/Subsidiary Toulouse:

ROHDE & SCHWARZ FRANCE
Technopare 3

8.P.5C1

314674 Labége Cédex
Biiros/Offices:

Aix-enProvence

Lyon

MNancy

KOP Engineering Lid,

PO Box 11012

3rd Floor Akei Housa, Osu
Accra

MERCURY SA.
&, Loukianou Sir,
10675 Athens

siehe/see Mexico {EPSA]
siehe/ses Mexico {EPSA}

Schmidt & Co. {HK) Lid,
9/F MNorth Somerset House
Taikoo Place

@79 King's Road
Gusarry Bay, Hong Kong

ROHDE & SCHWARZ
Budapesti Irada

Etele ut. 68

1115 Budapest

siehe/see Denmark

ROHDE & SCHWARZ
India Pvt. Lid.

244, QOkhia Industrial Estate
Phase - I}

MNew Delhi 110 020

P.T. REKANUSA SOLUSE
Manara Rojawali,

24th floor

Jt Mega Kuningan Lot # 5.1
Kawasan Mega Kuningon
Jakarta 1295C

ROHDE & SCHWARZ IRAN
Ligison Office - Reg. N° RFC 1947
Dr. Beheschiy Ave., Pakistan Ave.,
12th Strest N° |

Tehran 15317

(9} 47 88 30
19 53 16 04
info@orbis.fi

{1441 36 1000
(1141361110

(2) 95 51 97 00
{2} 99 41 91 31

{5161 39 10 69
151613999 10

14} 94 07 39 94
14 94 G7 55 11
(4] 78 29 88 10
(4] 78 29 94 71
(3) 83 54 51 29
{3) 83 55 3% 51

{21)77 99 13
(21) 22 47 49

(137229213
(13721 31 98
mercury@hol.gr

25070333
28 27 56 56

frankwong@shk.schmidigroup.com

(1) 203 02 82
{1203 02 82
rohdehu@rsoe.com

1111683 74 84

rsindiad@vsnl.com

121) 576 16 02
(21} 576 16 04

(21}87302 82
(2118730283
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Latvig
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sishe/see Great Britain

ROHDE & SCHWARZ ITALIA §.p.0. 6] 41 59 81
Via Tiburting 1182 (6i 41 598270
00156 Roma -
Ceniro Direzionale Lombardo (219570 43
Via Roma 108 2195302772
20060 Cassina de” Pecchi (M)

ADVANTEST Corporafion {3) 334275353
RS Sales Department {353 227270

Shinjuko-NS Building, 4.1
Nishi-Shinjuku
Tokyo 16308, jopon

yoshimu@inst.advantest.co.jp

Middte East Development (6] 465 96 71
c/o Jordan Crown Engineering & Trading Co. (6) 465 96 72
P.C. Bax 830414

Amman, 11183

327263 5555
327263 46 33

ROHDE & SCHWARZ Kazakhsian
Ligison Office Aimaty

P Respubliki 15 -
480013 Almaty

fxcel Enterprises Limited (2§ 55 80 88
Dunga Road (2} 54 46 79
P.C. Box 42 788

Nairobi

Hana Technica Comp. 12) 514 45 46
Seaul Kangnam, P.O. Box 1458 {2) 514 45 49

Young Dong Bidg. 4F hanateco@unitel .co.kr

43.14 Nonhyun-Dong, Kong NamKu

Secut

Group Five Trading & Contracting Co. 244 9172
P.O. Box 26645 244 95 28
Safet 13127

State of Kuwait

Rohde & Schwarz Danmark A/S 71 86 23 55
Latvian Branch Cffice {7150 23 60
Merkela iela 21301 rsdk@rsdk.rohde-schwarz.com

1050 Riga

Rohde & Schworz Internationa
Liaisan Office Rivadh

PO Box 361

/o Haji Abdultah Alireza & Co.
Riyadh 11411 - KSA

(1} 465 64 28 Bx. 303
{1] 465 64 28 Ext. 229

siehe/see Switzedand

Rohde & Schwarz Danmark A/S 222 46 62
Lithuarian Office 222 46 62
Lukiskiu 5-228

2600 Vilnius

siche/ses Balgium

DAGANG TEKNIK SDN. BHD, {31 7035503/7035568

No. 2, Jolan 85 4D/2 (3} 7033439
Taman Pecple’s Park danik@tm, net.my
47301 Pewling layo

Selangar Darul Ehsan

{TEC ~ international Technology Lid, 37 4300
B'Kara Road 3743 53
San Gwann iec@keyworld.net

Nepal

Netherlands

New Zevland

Nicaragua

Nigeria

Oman

Pakistan

Paname

New Guines

Vertrieb Kommunikafionstechnik/
Saies of Communications Equipment:

ELECTROINGENIERIA de Precisién {5} 5597677
S.A, [EPSA) {51 575 33 81
Uxmal 520 epsa@compuserve.com
Colenia Veriiz Norvarte

03600 Mexico OF

Yertrich Masstechnik/Sales of T&M Equipment:

Tektronix 3.A. de C.V. {5} 666 63 33
Periférico Sur 5000, 8° Piso {5) 466 63 36
Col. Insurgentes Cuicuilco

Del. Coyoacan

(4530 Mexico, D.F.

Abishek Trade Links (P} Lid, {1125 69 30
P.C.B. 9700 (1) 24 25 73
Kathmandy Durbar@hotel.mos.com.np
ROHDE & SCHWARZ (30) 400 17 00
NEDERLAND B.V. {30) 600 17 99
Perkinsbaan 1 Rob.DenHurtog@rsn.rohde-schwarz.com

3439 ND Nievwegein

(4) 232 32 33
Level 1 Tawa Plaza (4 232 32 30
210 Main Rd / P.O.B. 56045 ISDN (4} 237 3010
Tawa, Wellington robin.hodgson@nichecom.ca.nz

Nichecom

siche/see Mexico (EPSA}

Ferrosiaal {Nigeria} Lid, {1} 262 0O 40
27/29 Adeyemo Alkaija Street {1} 262 00 64
P.O. Box 72021

Victotia isiand

tagos

ROHDE & SCHWARZ NCRGE 231722 50
Dstensimveian 36, P.O.B. 103 8RYN 2317 22 6%
0611 Oslo -
T&M Equipment and Broadcasting:

Musteta & Jawad Science & industry Co. Lid. 60 20 0%
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EC Certificate of Conformity
Certificate No.: 9502121
This is to certify that;
Equipment type Order No. Designation
NRVD 0857.8008.02 Dual Channel Power Meter
NRVD-B2 0857.8808.02 Input-/Output Option

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
{73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(B9/336/EEC revised by 91/263/EEC, 92/31/EEC)

Conformity is proven by compliance with the following standards:
ENBC950 : 1992 + A1: 19883

EN50081-1 : 1992

ENS0082-1 : 1992

Affixing the EC conformity mark as from 1895

ROHDE & SCHWARZ GmbH & Co. KG
Miihldoristr. 15, D-81671 Minchen

Munich, 30.10.65 Central Quality Management FS-QZ / Becker






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 cable with an angle connector
(R&S stock number DS 086.4400), it may also be operated in the upright position. The instrument is
equipped with tilt feet at the bottom.

® Do not obstruct the ventilation holes!

®  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  Rackmounting
The Adapter ZZA-98 (order number 0827.4533) permits the instrument to be mounted in %9 racks
according to the mounting instructions enclosed.

2.1.3  Power Supply

The instrument is designed for operation from AC supply voltages of 100 V, 120 V, 220V, 230 V and
240 V and frequencies between 47 and 440 Mz,

The voltages may deviate as foilows from the nominal vaiues of the AC supply voitage:

Mominal AC supply voitage permissible AC supply voltage
/‘\ 100V £10% 80t 110V
/ !\ 120V £ 10% 10810132V
220v *10% 19810242V
230 2400 v “10%/ + 15% (-14% / + 10%) 20710 264V

The instrumentis factory-set to 230 V.
Adjusting to other AC supply voltages:

Disconnect the power cable. .
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.
i necessary, lift off the fuse holder marked by an arrow, insert appropriate fuses and reinsert the
holder,
Fuses for 100V or 120 V: TEC 127-T 500H/250 V
220V or 230 (240) V: {EC127-T 250H/250 V
(See also the labelling at the rear of the instrument),

® ® 8 G

Connect the instrument to the power outlet using the power plug and the power cable suppiied.
Mote the relevant provisions according to VDENEC,



2.1.4  Switching On, Basic Setting

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

NRVD: instrument designation
NRVD V x.y  IECADR zz Vox.y: firmware version nurnber
zz IEC-hus address set
OPTION  INCLUDED Option NRVD-B2 installed
or
NO  QPTION not instailed

INT.CHECK [DIGTL] Seif-test software and calibration data

INT.CHECK [ANALG]

READ SENSOR

* ALL TESTS PASSED =

Salf-test analog hardware

Read data memory of measuring head

No fault has been detected in the self-test.
{Error messages in the case of faults see 3.6).

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

® two measuring heads are connected to the NRVD or
® ameasuring head is connected without changing the channel,

the instrument assumes its previous status prior to last switch-off. Exception: Zero correction is not
switched on again.

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

The basic setting can be obtained using RCL O (see 3.3.12)
Hinin
SETUP
%r@‘ r@ RCL
C 0
O 2=

VaTue entry
1]




2.1.5 Connecting the Measuring Heads

The measuring heads are connected to the NRVD by inserting the plug-in adapter mto the receptacEes
of the NRVD as far as possible:

4 @mm&mz POWER METER - NRVD 857.8008.02
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It is possible to measure with one or two (identical or different) measuring heads at the same time.
Connection and disconnection are automatically detected and indicated by the NRVD. With the

instrument switched on, this shouid only be done in manual operation (Connection and disconnection
in the remote status of remote control see 3.8.1.7).

When a measuring head is connected, the foilowing message appears in the display:




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 displayed:

¥ only one measuring head is connected with the instrument switched on, the instrument
automaticaily 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 automaticaily 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 front-panel sensor connectors as supplied from the factory can be refitted o the rear panel
by carrying out the following steps:

Ui bW

~ o

Screw off rear-panel feet (2 x 2 screws)

Take off bottom panel to the rear

Dismantle biank panel covering the sensor connectors {three screws)
Screw off front-panel plate (four screws).

~ Screw off plug-in with sensor connectors from the front panel (three screws) and fix it to rear

panel
Fit rear-panel blank pane! to front panel.
Mount again front-panel plate, cover and feet at he rear.



2.2 input/Output Option NRVD-B2

Features of the option:

®  Two 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

&

Frequency-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 ramove,
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
Phitlips screws and run the flat cable to the top of the instrument.
* insert the plastic spacers suppiied (4 pieces) into the holes on the computer board (top of the
instrument).
® Engage the option board into the plastic spacers.
Remove the cable from piug X60.
® Connect three flat cables:
' 26-wire cable from the option to plug X860 of the computer board
10-wire cable from the connector panel to piug X8 of the option board
3-wire cable from the connector panel to plug X103 of the analog board.
®  Reassembie the instrument.

]

2.2.2  Calibration of the Opticon

After fitting the Option NRVD-B2, the two analog cutputs must be calibrated.

The output voitages 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 already been calibrated.

To perform the calibration, the instrument itself measures the DC veltages of the analog outputs and

calculates correction vaiues, which are stored in a nonvolatile memory.

Calibrierung:

Press the keys "SPEC” “"mre” "DC-OUTP" "CAL”

® Use a BNC cable to cornect analog output DC-1 to the input for anaiog frequency response
correction DC (FREQ) (see page 3.4)

8 Prass "EXEC” key ]

*  Connect output DC-2 to input DC (FREQ)

® press "EXECY key

@

Centinue the measurement using the -+ MEAS key.



2.3 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 famiiiar 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

Power-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 of current surges!

Zero adjustment

Prior to measuring very small voltages and powers (recommended value: sensititity of measuring
head ... + 30 dB}, a zero adjustment of the NRVD must be performed (ZERO, see 3.3.16).

Weighting errors

Voltage and power measuring heads with diode rectifiers measure with rms weighting only with
relatively smail levels up to about 22 mV/10 pW (220 mV/1 mW with preceding 20-dB divider). With
greater levei values, display errors are to be expected for non-sinusoidal or amplitude-maodulated
signais.

Thermal sensors (NRV-Z51 and NRVY-252) measure with true rms weighting over the entire
measurement range, irrespective of the waveform and type of modulation, No weighting error is
praduced.



2.31 Power Measurement

High-frequency sources such as RF and microwave generators and also the outputs of passive
components (directional coupiers, attenuator pads, power dividers, filters, etc.) to which power is
applied are characterized by the reflection coefficient as well as by their available power.

In the field of measurements, the power available in the case of impedance matching (termination of
the source with 50 or 75 Q) is of particular interest. It can be measurad over a large frequency and level
range using the power sensors NRV-Z... (Fig. 2-1). The high calibration accuracy and the exceilent
matching of these power sensors result in very smail measurement errors.

T ——— si7a0an 0% 1

s

NRVD

e |
Source Power sensor i)
NRV-Z...
6 F——0 ] /

At

Norminal

power
nto S075 0

Fig. 2-1 Power measurement using Power Sensor NRV-Z and NRVD

fn the RF range, the Insertion Units URV5-22/Z4 and the RF Probe URV5-77 can aiso be used for power
measurements (Fig. 2-2). They offer advantages over the NRV Power Sensors if a larger dynamic range
and higher power-handling capacity are required. Since the insertion units and the RF probe are
connected up in the same way for the calibration (probe in the 50-Q adapter), a relatively small
measurement uncertainty can aiso be obtained.

In order to display the voltage measured by the RF probe in the display units W and dB8m, the
reference impedance of the adapter must be entered before (REF = IMP = 30/75 = STO). The
insertion units already contain this information in their data memory.

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



T~

T~

Low-reflection termination

RF Insertion Unit URVS-Z2/-24

RF Probe URVS-Z7

Adapter URV-Z50 (30 Q)

Rf Probe URV3-Z7

Adaprer URV-Z3 (75 Q)

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

Table 2-1 Recommended application ranges for power measurements

Power Sensors | insertion Head | Insertion Head Rizr;:::;n insertion Unit R:Pdra(:’tr::n
MRV-Z... URVS.22 URVS-Z4/50 URV-Z50 URVS-24/75 URV-Z3

Frequency 0t SkHzto 2 GHz ]200kHzto 2 GHz| 20kHz 101 GHz [ 200 kMz 10 2 GHz 20 kHzto
range 26.5 GHz S00 MKz
Level -63 to + 27 dBm 1-60 to + 33d8Bm | -401t0 +53dBm | -60t0 +33dBm | -42t0 + 51 dBm | -6210 + 31dBm
measurement
range
Power 9.5nW to0SW TnWto 2W 1100 nWto 200W TnwWtozw SOnWto 130W 1500 pW1io 13w
measurement
range
MWax. power- . 43 wW AS0W 2W 300w 2w
handling
capacity
Impedance FCand 7592 S6Q 50 Q2 5090 75 Q 750
Measurement + o+ o+ + Ao PRI - R + +
accuracy
Fraquency yes yes yes yes yas no
response
corraction




2.3.2 Level Measurement on Coaxial Lines

-

if the signal level is to be measured on a transmission line with simple means, the coaxial voltage
measurement can be used (Fig. 2-3). With a small VSWR, the voltage is constant along the line and
constitutes a measure for the signal leve! or the transmitted power.

RF insertion Unit

Source URVS-Z22,-24 Load
G -1
(G OEARRIKL  mowks AETIE waVD [y,
2
| = ---—------.------....\‘!R‘"t -
Zy "
3 # ";' P
I LTI i o
i { : § i § % ; e
Zg = 50/75 Q . — g
NRVD

-

Fig. 2-3 RF level measurement using insertion unit and NRVD

For this measurement, 3 insertion units and the RF probe with adapter and plug-on divider are
availabie {Fig. 2-4 and Table 2-2}.

Tabie 2-2 Recommended application ranges for coaxial level measurement (insertion toss <0.5 dB
and SWR < 1.2 for the specified frequency ranges - typ. values uniess stated otherwise in
the Specifications).

Insertion Head | insertion Head RZ::;;::“ Divider 20 dB Divider 40 d8 insertion Head
URYS5-Z22 URVS-Z4/50 (URV-Z6) (URV-Z5) {LIRV-Z6) URYS-Z4/758
frequency SkHzto1GHz {200 kHz t0 2 GHz 20 kkz 1o 2 MHz10 1 MHzto 200 kHz 10 2 GHz
range 300 MHz 400 MMz 500 MHz

Voitage 200 uvto 10V 2mVto 100V 200 pvto 10V 2mVta 32V 20myto3d2yv 2mvVio 100V

measurement

range

Leval -60t0 +33dBm | 40 to +53 dsm' -60to +33dBm | 40t0 +43dBm | -20to +43 dBm | -42 10 +51 dBm

measurement

range

Power InWio2W 100 nW1to 200W: Tnwiol2w WWONWo20W | 10 pWo20W | S0nWto 130 W

measurement

range

Max_ input BAVLS0V ./ | 480V /TKVL/ | AN JA00 V. / | 840 V,/780 Vol 11,5 KV o/ TSOV/ | 880 Voo/t KV ./

voitage 15 Vime 150 Vomg 15 Vims 32V 32Vme 150 Vs

impedance 5002 504 500 500 50Q 750

Measurement + o+ + 4+ 4 + + Q + o+

accuracy

Frequency yes ves no ng ne yes

response

carrection




Level and power can be displayed by selecting the display unit dBm or W (key W edBm). In the case of
the RF probe, the impedance must be set before (only 50 £!) (REF - IMP - 50 — STO, see$.3.11). 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 account (see 3.3.4).

BNC-adapter (50 &)
- Reduction steeve
B s o PMug-on divider 20 4B or 40 dB
K / /
RF-Probe
URVS-Z7

Fig. 2-4 Connection of the RF probe for coaxial level measurement



2.3.3  High-impedance AC Voltage Measurement Using RF Probe

-

The RF Probe URVS-Z7 permits no-load high-frequency AC voltage measurements in electronic circuits
(Fig. 2-5). The frequency range for this application extends from 20 kHz to 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 divider).

o

@ BomTASTmI  FowhR UETEN Mwvy PPNz

NRVD

RF Probe
URVE-Z7

= Py

%.z-#
/ ma—

Testitemn
RF probe with plug-on divider 20 48 (40 dB)

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

The piug-on dividers do not only extend the voitage measurement range, but also increase the input
impedance (Table 2-3}. The attenuation value of 20 or 40 dB can immediately be taken into accountin
the display using the function REF » ATT CORR.BY » _,

The ground terminal of the RF prabe is DC coupled with the metal casing of the NRVD! In aorder to
avoid current surges, do not connect the ground terminal to dangerous contact voltages exceeding

50 v!



Tabie2-3  Recommended application ranges for power measurements

RF-probe with divider 20 d8 with divider;: dB

URVS.Z7 (URV-Z6) (URV-26)
Frequency range 20 kHz to 300 MHz 1 MHz to 400 MHz 0.5 MHz to 500 MHz
Voltage measurement range 200 V010V 2mvVw 100V 20mV o 1000V
Input im pedance (with 10 MHz) 2.5 pF80 k0 ToF ] 1 MQ 05 pFlioMQ
Max-input voltage A4V, 800V /15 Vg | 440 Vp/ 1RV 150 Vi | 3RV /1 RV 1050V 1y 1
Freguency responsa correction no no no

) Max. input voltage up to 40 MHz, for higher frequencies see Specifications URVS-Z7.

The measurement uncertainty for frequencies above 10 MHz considerably depends on the matching
of the measuring head. Instead of the ground cable, the low-inductance ground connection according
to Fig. 2-6 should be used. This considerably improves the frequency response of the test setup and

simultanecusly reduces the magnetic field sensitivity,

Ground sleeve
M \

soider Ground strip RF Proba URVS-Z7

Fig. 2-6 Low-inductance ground cornection



2.3.4 DCVoltage Measurement Using DC Probe

g

Due to its high input impedance, the DC Probe URVS-Z1 is particularly suited for applications in RF
circuits: operating-point determination of amplifiers, checking of supply voltages etc. (Fig. 2-7).

Table 2-4 Characteristics of DC Probe URV5-21

Voitage measurementrange | (1 mv ___400V)

Rasolution 1 0.1 mv

input impedance 9MQ |3 pF

-
B> AAEMABCHNLET  wER UKTER e BT

NRVD

DC-Frobe
URVS-Z1

Testitem

Fig.2-7  Measuring voitages and voltage differences referred to ground using DC Probe URVS-71
and NRVD.



The ground terminal of the DC probe is DC coupled with the metal casing of the NRVD! In order to
avoid current surges, do not connect the ground terminal to dangerous contact volftages exceeding
50 v! : -~

The ground terminal should remain connected to the circuit ground.

Voltage differences between two high-level test points (Vg in Fig. 2-7) are measured as follows:

Test setup NRVD .
Lightly tauch reference Check V,.
point (A) Shift zero of NRVD (-» ZERQ).
{reference measurement) Check dispiay: 0 V.

"ZERO" must be read out in the display.

Lightly touch test point {8). Read off Vg,
By pressing the ZERO key for a longer period of ume, the display referred to
ground is selected again.

Note:
Tha zero adjustment ¢an be performed using the DC probe upto max. 220V,




2.4  Applications

The following examples of measurement illustrate the large range of applications of the NRVD, Power
measurements are shown almost exclusively since they represent the largest range of applications.
Depending on the application, a Power Sensor NRV-Z..., an Insertion Unit URV5-22/Z4 or the RF Probe
URV5-Z7 with 50-Q/75-Q adapter can be used. For the sake of simplicity, the iltustrations always show
power sensors,

2.41 Attenuation Measurement

The NRV permits coaxial attenuation measurements up to 70 dB (NRV-Z._.} or 80 dB (URVS-Z...) (Fig.
2-8). 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 low-reflection attenuator pad 3 to 10 dB.

Scurce
(wall matched) Test item

Power sensor

G

X Measurement lovel

A S Reference level

Fig. 2-8 Attenuation measurement by power comparison according to the substitution method

Procedure
Test setup NRVD
Connect measyring head to | Set unit d8 (UNIT — REL — A dB),
source (referernce Store measured value as reference value (MEAS—REF - STO).
measyrement). Check display: 0 dB

Set unit dB {UNIT d8), Read off attenuation vaiue




Fig. 2-9 presents a setup for an attenuation measurement which allows for a particularly high
accuracy. This is achieved by using a power splitter containing two 50-Q resistors. In general, its VSWR
is considerably smaller than the source impedance of a signal generator, so that a smaftfer mismatch is
obtained. (cf. section 3.7.1).

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

[ B MAGMAMMAIAT ik wiTEN s

e

NRVD

Power sensor

Source

G

Power Spiitter
(z. 8. R&SRVZ)

Taest itern

— e

o
g
oL
~
n
14
=
n
o
-4

1
3
Ko Measurement level 1
1
1
!
..... /
r=.f 3 P
———fe o m et} o e o . o 2 1 s s o e 2 p—
Y i

" Reterence lavel

Fig. 2-9 Attenuation measurement using a power splitter

Procedure:

Test setupn NRVD

Connect power sensor 8 to Select channel 8.

reference level, Set relative measurement and unit dB.
{UNIT - REL — OTHER.CHN — AdB)
Specfy measured value 0 dB:

(REF — ATT — ADJ.TO = ( ~» STO}
Check display: 0dB

Connect test item Read off attenuation.




2.4.2  Sweep Tester for Transmission Measurements

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

Many transmission measurements allow higher measurement uncertainties, and often only relative
attenuation values are required. Fig. 2-10 shows an appropriate test setup with a level-controlled
generator, NRVD and XY-recorder for documentation of the frequency-dependent attenuation
characteristic.

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

The level-proportional cutput voltage of the NRVD (DC1 or DC2) is applied to the Y-input of the
recorder.

The NRVD must contain the option NRVD-B2.

XY-racorder

e.g. R&S Z5KT
U —f
f [ ] " ® o ‘.
d e 00
/ AR v
3

DL (FREQ) " DCLEV
B ROOELBCORMEL  pwgE TR we gy a5 roowor )

WRBGHERURIARS

Sawtooth

output RE-0ULpUL { .
(10 Vgert-} {RF OUT) I

S o X b—a
Power sensor
Sweep-generator with Testitem
internal tevel control
{e.g. R&S SWM)

Fig. 2-1C Sweep tester with NRVD and XY-recorder for transmission measurements



Operation

Sweep Generator NRVD (V), Recorder (5)

Set RF ievel. S:  SetY-sensitivity 0.2 V/cm (deviation 0 to 15 cm).
Switch on internai level control.
Vv Setunit AdB [UNIT — REL — AdB}

Set fiter no. 3 (FILTER — MANUAL = 5= 5TO):
Scale analog display (DISP ~ BARGRPH -+ SCALE )

Sensitivity 10 dB/ern -+ displayrange  150d8, e.g. -120 to + 3048
5d8/cm — displayrange 7548, e.g.-70 to +54dB
2d8/cm -» display range 30dB, e.g.-20 to +10dB
1 dB/cm - display range 15dB, e.g.-i5to GdB

Enter start/stop freguency. V: Enter voitage/frequency characteristic of sawtooth output
Set manuai sweep. (FREGQ — DC-INPUT — ADJUST ).

Set reference frequency e.g. 0 V/istart frequency and 10 Vistop frequency for SWM.
(0-dB point).

Check display of reference frequency.

Store current measured vaiue as reference value
{MEAS-REF — 5TQ).
Check dispiay: 0 d8.

S: Set-dB pesition.

Set X-sensitivity.
e.g. 0.5 Vicm for 20 cm deflection with 10 V deviation (SWM}.

Set position for reference frequency.

Start automatic sweep.
Cpumize sweep rate.




2.4.3 Reflection Measurement using Directionai Coupler or SWR Bridge

Due to their large dynamic range the power sensors for the NRVD are exceifenﬁ'y suitable for
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
coafficient, SWR or return loss.

A short circuit and/or a shielded open circuit are required for the measurement. The measuring head
shouid feature a sensitivity of at least 1 nW {-60 dBm), the source is to be set to a possibly large output
power (11020 mW, 0to + 13 dBm). ‘

Reference

(Short circuit/open circuit)

Directional coupier  bmmme_ ,
Scurce {e. g. URV-29) Test item

¢ —O~¢ [ ><

RF-probe
URVS-Z7

Fig. 2-14 Reflection measurement using directional coupier

Procedure

Source )
Test item

° X

anl

NRVD
{Short circuit/open circuit)
1
Power sensor 1
oo M ol
Power Splitter Power sensor

SWR-bridge
{z.B.R&S ZRB2}

Fig. 2-15 Reflection measurement using SWR bridge



Test Port HRVD
Reference measurement Set channel A and reflection maode. -
{MODE — REFL — RTL — INCID.CHN* 8)
Connect short circuit Read off displayed value and enter as attenuation reference value.
{REF — ATT CORR.BY — Wert— STO)
Check display: 0 dB
if present: : !
Connect shielded open circuit of the | Correct attenuation reference vaiue such that the displayed return loss for
same electrical length short circuit and open circuit are symmetrical about 0 gB.
Connect test item, Select display reflection coefficient, SWR or return loss. -
REF
{MODE «» REFL = SWR —» INCID.CHN* B
RYL

2.4.4 Power Measurementin the Shortwave Range

A lot of measuring tasks require the signal level to be cantinuously 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 coupiers.

tncident power
Source Load
S

N I Al S

L._.}\\

Directional
Coupler
RE-Probe URVS-Z3
URVS-Z7 NRVD

Fig. 2-16 Measurement of incident power of 10 pW to 2 kW and 100 kHz to 80 MHz with NRVD

The Dual Directional Coupler URV5-Z9 is available in particular for the shortwave range and the
adjacent bands. It permits to measure the power transmitted 1o the jocad {incident power) using an RF
Probe URVS-Z7 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 illegally large mismatching.

The function REF - ATT CORBY -+ ... permits to take into account the coupling attenuation (typ. 40
dB} in the dispiay. The individual values can be obtained from a detailed calibration report for the

URV5-29.

The reference impedance is to be set to 50 Q (REF —» IMP - 50 » STO).



2.4.5

RF currents up to 300 MHz can be measured without opening up the circuit using current probes (Fig.
2-15}. Such current probes provide a voltage V proportional to to RF current | into a 50-Q termination.

RF current probe

{e.g. R&S ESH2-21
R&S ESV-Z1)
R&S EZ-17 (Mod,

RF Current Measurement

Coax cable

Power sensor

-~

[ A ———

Fig. 2-17 RF current measurement using current probe

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

k must be entered into the NRVD with its sign as attenuation reference value (REF - ATT _). The

VIV = /A« 10-k20dB

nurnerical value displayed in the unit V (UNIT - V) is then equal to the currentin A.

The current probes ESH2-Z1, ESV-Z1 and £2-17 (mod. 02) can be appropriately combined with a

terminated insertion Unit URV5-Z2 (Table 2-5).

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

ESH2-21 + URVS-22

ESV-Z1 + URVS-22

EZ-17 {Mod. 02} + URVS5-Z2

Frequency range

100 (9} kHz to 30 Mz

20 MKz to 100 (300) MHz

5 MHz {9 kHz)to 100 MMz

Current 200 pAto 10 A 20pATo 1A S0pAtc2a
measurement range

Conversion figure 0dB -20 d8 -10 dB
Max. current TO A /15 Ay 1.5 A /2 Ay 2 A3 A

*) values in (): extended available frequency rangs with a frequency dependent conversion factor.







3 Operation -

Cperation of the NRVD is designed such that the two channels are available to the user like two
measuring instruments. They are cperated via a common keyboard, which is assigned to the respective
channel after channel seiection.

3.1 Explanation of Front and Rear-panel Views
& ROHDE&SCHWARZ  POWER METER - NRVD 857.5008.02
1Ilﬂ!IHIIIIEIE!IIHI!HI!!H][Ill!lHH!ilI]ll!]fll!l!ﬂl!iﬂl!lﬁl!m P
?—"W_T'_E
FREQ CORR
, MADE I8 GERMARNY Y,

Fig. 3-1 Front view

CHANNEL
; Switchover between channel A and 8 (3.3.1)
Werddim
) Direct selection of the display units W or d8m {3.3.15)
ZERD
G \ Zera correction (3.3.18)
fatsl
[E:j +  Measurement modes AVG, PULSE, REFLEXION, AM, DC {3.3.8)
UnT ,  Display units absolute V, dBV, dBpV {3.3.14}
D relative dB, P/Pr, %W, W, V/V,, %V, V
RANGE
D s Automatical or manual measurement range selection (3.3.9)
MEAS—<REF
D . Store measured value as reference vaiue (3.3.7)
ReL Reference value entry for impedance, attenuation and lsvel {3.3.11)

J



Dise

FILTER

FREQ

(0]

Display setting Analog display
Numerical resolution
Extreme values
Single or duai-channel display

(3.3.2)

Frequency display for frequency response correction

Display of measurement uncertainty
Automatical or manual filter selection
Correction of frequency response of measuring head

Special functions  1EC-bus-address
Test generator
External trigger
Analog cutput
Display illumination
Test front panel
Memory protection for instrument setups
Calibrate option

Return to measurement function

Store or recail complete instrument setups,
basic setting

Display IEC-bus address, return to manual operation

MENY smrmmemeeeneees - Meny keys for further entries according

E:] D D D to the messages in the display

%

A

£

B

Channel A selected

Channel B selected

{;{— oata  Keyboard switched to numerical entry

%

CUTPUT
1.00mwW

Test generator switched on

(3.3.3)
(3.3.4)

(3.3.13}

(3.3.6)

(3.3.12)

(3.3.5)

(3.3.1)

(3.3.1)

(3.3.13)



{UTAT P 1M

MAX-MIN I S | x
ZERO

(ATT CORR  FREQ CORR DISP HOLD RANGE HOLD BATTLOW LLO RDY|

) ¢ N w
A !:: ::' 4 H

Display value Display unit Test channei

Measuring mode

REM SRQ |

Measured value
test channei A

a:of’ i ‘

f o:- ,:" \1

Measured valug
test channei 8

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

MIN
MAX
MAX-MIN

ATT.CORR
FREQ.CORR
DiSP HOLD
RANGE HOLD
BATT LOW

LLO

REM
SRQ
RDY
L1
tP2M

Disptay of minimum possibie level (3.3.2)
Display of maximum possible levei (3.3.2)

Display of difference between maximum and
minimum |evel (3.3.2)

An attenuation is taken into account in the measurement (3.3.11)
Frequency response correction switched on (3.3.4)
Measurement result is retained

Measurement range is retained (3.3.9)

Battery voltage for the battery-backed
RAM is too low

Switchover to manual operation using
LOCAL key is locked {3.3.5)

instrument is in remote state

Instrument requests service from controller

Measurement result is available

Filter 1 (0 to 12} is cut in (automatically) {3.3.3)
Filter 2 (0 to 12) is cut in {manually) (3.3.3)

Singie-channel
display of
measured vaiu

Dual-channel
dispiay of
measured vaiu



Anaiog output for
channels A and B (3.3.13)

l—' IEC bus connector

F1/F2
100/120 V:
fEC 127-T500H/250 V & AN
220/230 v:
47 10 440 Hz |EC 127-T250H/250 V IESE 488

D '——-I De2 DCFREQ READY EXTYRIG

A B
External
) trigger
... Power supply connection inout (3.3.13)
and voltage selector Measurement Ready
Output {3.3.10)

input for analog frequency
resp
onse 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 manifold functions using a simple keyboard, the instrument is
provided with menu operation: Ten of the 15 keys in the righthand part of the front panel are used to
call a menu. The alphanumerical display line of the display shows up to four subfunctions, which can
be selected by pressing the menu key below.
Meaning of general menu messages or characters
more More possible menus can be selected than can be read out in the display line.
mre By pressing more (mre},

the next menu level is calied up.

meni Back to the beginning of the menu

L A message foliowed by an asterix represents a comment. Pressing of the menu key below
does not produce any effect.

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

#*  [Immediate setting of the menu function

®  Next menu level

2 Reguest for data entry

Numerical entries:

Some instrument setups require the entry of numbers. Whenever the LED marked by "DATA” is
illuminated, the keys in the righthand keypad assume the meaning indicated by the blue notation.

The entry of a numerical value must be terminated by pressing the menu key "STO".

Help in the case of operating errors:

~SMEAS This key can be used to abort a menu at any place {even during
numerical entry). The measurement wili then be continued in the
operating mode set before the menu was called up.

Direct keys which do not call up a menu:

CHANNEL WesdBm ZERC

o O O

MEAS—REF LOCAL

- O



3.2.2  List of Operating Functions -

Function Page
Absolute display Units .. ... . e 3.38
Amplitude modulation ... e e e 3.25
Analog display o 3.8
ANAlOg CUTDUL 334
Attenuationreference value ... . i e 3.29
AV BT BOE POWBT Lttt e e e e 3.21%
Channelselection . . e e 3.7
Display of cormection fTeqQuUenCY ... it i i e e e 3.14
Display of measurement result ... L 3.14
Display of measurement uncertainty .. ... ... e 3.13
SplaY UNIES 3.38
o T 4T 73-F To T - 3.31
Extreme-value display ... ... e ER R
3 Y- T o S 3.15
Frequency response correction analog .. ... . i 3.17
Frequency response correction NUMerical ... . ...ttt 3.16
Impedance referencevalue ... .. . 3.28
A 3.37
Levelreferencevalue .. ... .. i 330
Measurement range selection ... . . 3.26
Measurementstart by externaltrigger ... ... ... 3.33
Memory pratection for instrumentsetups ... ... ... ... . 3.36
Pulse modulation ... e 3.2%
Ready OUtDUL L o e 3.27
Reference value @ntry ... ... . . 3.28
Ref et O e 3.23
Relative display Units ... . . i i e e e 3.39
Resolution of displayed value ... ... o 3.10
Setting the display illumination ... .. . .. . . . . 3.35
Settingthe IEC-bus address ... .. ... . e 3.31
Setting manual operation (LOCALY ... . i e e e 3.19
Single/dual-channelreadout .. .. e 3.12
Spetial FUNCL IO L i e e e 3.31
Storing and recalling INSTrUMent SETUDS . ... it n e e 3.30
Switching off frequency response correction ... ... . . .. ittt 3.18
Switching on/off the test generator ... .. ... . i 332
Testing the front panel ... ... i i e e 3.35

ZBrO COITRCE ON L ittt e e e e e e e e 3.42



3.3

Description of Operating Functions

Notes on the IEC-bus commands described in this section:

The {EC-bus commands described are examples with a possibly simple format. In many cases,
however, further notations are possibie (see 3.8).

if the commands may apply to both channels, the desired channel is to be set before {see 3.3.1),
Section 3.8 contains further possibilities of channet 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 <Value>, a numaerical vaiue must be transmitted (decimai number optionally
with sign, point and exponent, permissibie range as with value entry in manual operation}.

Square and angled brackets { ] < > must not be transmitted.

‘may also be sent instead of ” within a command.

3.31

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 result is to be indicated in the display. Key with
scroli function for alternate switchover between channeis A and B.

CHANNEL

0

1EC bus command: iNP:SEL "A" or INP:NSEL 1
INP:SEL "B" or INP:NSEL 2

The active channel is indicated by illumination of LED A or B. In the case of single-channel
readout (3.3.2), the designation of the channel (A or B} is read out at the bottom right of
the display.

if no measuring heads are connected, channel A s automatically selected, switchover to
channel B is not permissibie. If only one measuring head is connected, the ather ¢channel
cannot be selected.



3.3.2  DISP(Display Settings)

The following functions can be set in the display menu:

®  Analog dispiay (BARGRAPH)

¢ Reseclution of display value (RESOLUTION)

®  Extreme-value display (EXTREME)

& Singie or dual-channel display of measuremaent result

¢ Display of measurement uncertainty {UNCERTAINTY)

®  Frequency display for frequency response correction (FREQ)

#  Resetto single measured value display (MEA.VAL)

Analog display
Function Switch analog display off
Operation
DisP
C] BARGRPH
[ECbuscommand:  DISP:ANN:BARG OFF
DiSP:ANN:BARG ON  (switch on)

Funktion The scale of the analog display is automatically selected by the instrument

according to the displayed value.

Operation

DISP

C] BARGRPH

AUTO

tEC bus command: DISP:ANN:BARG:AUTO



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 P&fers 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,

DISP

() oo

IEC bus command; DISP:ANN:BARG:VOL

Fixed scale of analog display freely selectabie by the user. The first vaiue entry
determines the lefthand full-scaie vaiue, the second the righthand 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 suitabie for adjustment
procedures.

DI5P

LEFT
[#{min]
EEE RGHT  STC
aoug ooo
jajuin]
Value entry mimin]
Vilue entry

IEC-bus-command DISP:ANN:BARG ON
DiSP:ANN:BARG:SCAL:LOW <Value>: UPP <Value>

The full-scale values can be entered at will. However, they can only be read out
with a maximally three-digit mantissa in the display. If 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 three-digit mantissa
and the same exponents.



Function

Operation

Note

Resolution of the displayed value

The display vaiue can be read out with different fractional parts so that the
following resolutions are obtained relative to the nominal value of the
measurement range:

For linear values (e.g. V, W, %, P/Pg): 0.01 %, 0.1 %, 1%

For logarithmic values (e.g. dB, dBuV): 0.001 dB, 0.01 dB, 0.1dB

Dis#

Low MEDIUM HIGH

ar or

IEC bus command: DISP: ANN:AMPL:RES "LOW”
DISP: ANN:AMPL:RES "MED”
DISP:ANN:AMPL:RES "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
rasoiution LOW, the lowest with the resolution MIGH.

if resolution HIGH is selected in the case of two indications in the display (e.g. dual-
channel measurement or display of level and correction frequency), the filter
setting corresponding to this resclution is effected, however, the rasolution of the
vaiue displayed corresponds to the MEDIUM setting. The warning

SET - But Can't DISP
is displayed.

in IEC bus mode, numerical values are output as they are read out in the display. In
order to obtain full resolution in dual-channel measurements with the setting
HIGH, the display can be switched off.

IEC bus command: DISP OFF (Switching the display off)
DiSP ON  (Switching the display on again)



Extreme-vaiue display

Function The extreme-value display indicates from the point of activation

® the highest possible measured vaiue (MAX),
® the iowest possible measured value (MIN) or their
#® difference (MAX-MIN).

Operation
DISP
D more
EXTREME
DISPL
MAX-MIN MAX MiN
. START
[ECbus command:  DISP:ANN:AMPL.EXTR MIN
DISP:ANN:AMPLIEXTR MAX
DISP:ANN:AMPL:EXTR MAXM
CALCEXTR:INIT {Start)
Readout The start of extreme-value generation is indicated by the message
* START EXTREME *
The readout of extreme values is marked in the display by the messages
"MAX" or "MIN" or "MAX-MIN®.
Note Extreme-value generation is started

® by pressing the menu key START
or, with extreme-value display switched on,

® by changing the measurement mode (see 3.3.8) or

& by changing the dispiay unit (see 3.3.14).

& by pressing the —MEAS key, if enabled for the start of extreme-value
generation. The key is enabled or disabled by entering

DISF

EXTREME

ENA

ON OFF

Key —MEAS *

START

With extreme-value generation switched on, all three extreme values (MAX, MiN,

MAX-MIN) are always simultaneously stored so that their display can be switched
over at wiil.

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
resuits of both channels can be read out at the same time.

DIsPL

D mare

Gl

E___“_._ single-channal display
dual-channel gisplay

IEC bus command: DISP:ANN:AMPL SING
DISP:ANN:AMPL DUAL

Measurement mode, measured vaiue, channel (single-channel dispiay)
Measured value channet A, measured value channel B (dual-channel dispiay)

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



Function

Operation

Readout

Naote

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
vaiue also depends on the VSWR of the source, it is to be entered as generator
SWR.

DISPL

D more

L FUNC. o

GEN, SWR* oog

Vatue entry
Tw i

IEC bus command: DiSP:ANN:UNC:GSWR < Value>

In addition to the measurement result, the measurement uncertainty is displayed
indB.

The measurement uncertainty comprises the following compoenents:

Frequency-dependent calibration uncertainty of the measuring head
Mismatch attenuation between generator and measuring head
Temperature and linearity error of measuring head

Level-dependent measurement uncertainty resulting from noise
Instrument etror of the NRVD.

Zero error

Since the individual errors are independent of each other and vary statistically
within pearticular error limits, 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 all measurement results
do net exceed the displayed measurement uncertainty (see. 3.7.7).

The displayed value 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, cf. 3.3.2 "Display 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 result
(frequency response correction see 3.3.4)

DisPL

-

mare

IEC bus command: DISP:ANN:FREQ CN

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

Examples:
1.234mW @ 1.5GH2 B {(numerical correction)
2.345 dBm 26GHz 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.

DISAL

O

morg

LEVEL

IEC bus command: DISP: 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 display resolution or
manually set by the user.

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

FILTER

C] AUTOMATIC
automatic

setting

FILTER

[:] MANUAL

manuat
setting

Value entry
Otosz

IEC bus command: CALC:FILT:AUTO ON
CALCFILT:NSEL <0..12>

On the right of display: LPdd  (dd=0to 12, automatic setting)
LPdd M {(dd=0to 12, manual setting)

The automatic filter setting makes sure that the optimum filter is set depending on
the measurement range and the display resciution 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 display resclution require the most efficient filter
and thus resultin the smallest measurement rate.

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

The connection between filter 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 frequency-dependent calibration factor is individually measured during production for each RF
probe which can be connected to the NRVD and stored in the nonvoliatile data memory of the prohe.

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; atherwise, the measurement error may become greater as it would be
without correction.

The corraction frequency can be fed numerically into the rear input DC (FREQ) via the keyboard or the
{EC bus (numerical frequency respanse correction) or as a frequency-proportional DC voitage as
supplied by a sweep generator for example (analog frequency response correction).

3.3.441 Frequency response correction (numericai)
function Numerical entry of the test frequency and switching on of frequency response
correction.
Operation

FREQ

D DATA

Valuz entry
0,001 to 399

IEC bus command; SENS:CORR:FREF <Vaiue>{[unit}

Readout On the left of the display: FREQ CORR

Note if the frequency entered lies between two calibration frequencies, the calibration
factor is calculated by linear interpolation.
For frequency response correction for external components see section 3.3.4.3



3.34.2 Frequency response correction (analog)

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

Cperation
FREQ
DCANPUT
: DC-INPT ADJUST
LOW™ jufinlu] vooso ~
[ ia
bufus)
nos
Value entry
~1Z2.te +12
oW —_— GHz $TO
n{nin]
oo
winini
Value entry Sensitivity setting of
310999 rear tnput
upp* ama ¢ 9@ DCFREG)
oo
oog
[ wtni
Value entry
«12t0 + 12
Upp* oon
[t
oan
fuintui
Valye entry
{to89%
ON ~MEAS switch on anaiog
correction
IEC bus command:  SENS:FREQ:AD)LOW <Value>V, <Value> <unit>
SENS:FREQ:ADJ:UPP <Value>V,<Value> <unit>
(unit: HZ, KHZ, MHZ or GHZ)
SENS:FREQ:STAT ON
SENS:CORR:FREF:STAT ON
Readout On the left of the display: FREQ CORR
Note The analog 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 voltage and the entered sensitivity setting by means of linear
interpolation (dispiay 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 possibility of including a frequency response
correction for external components (e. g. an attenuator connected ahead) in the display calcuiation in
addition to the existing numerical calculation functions.

Preliminary remark;

It is possible to load two independent frequency-response correction lists into the instrument, i. e. one
list per cannel. Even in this case, the two channeis can be operated independently of each others a5
previcusly. {The lists can be loaded/deleted separately and the status can be switched on/off
separately).

Each list can be loaded with a maximum of 60 Frequeny response points; this can however only be
done via the |IEC/IEEE bus,

The lists are not stored in the SAVE/RCL memories; the status (SENS:CORR:FREF:EDAT:USE ON | Off),
i. e. whether the list is switched on or off; is integrated in the general device status and thus also in the
SAVE/RCL memories.

The data are effective, i. e. included in the disply calculation, only if the frequency response correction
is on (SENS:CORR:FREF:STAT ON) and the data list is activated (SENS:CORR:FREF:EDAT:USE 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 calculation with internei sensor data and this external frequency
response iist {external numerical),

Naote:

After a firmware update, the error message "DEVICE-ERROR* 0002 is displayed on switching on the
instrument because list data are missing. An initialization is possible with the SPEC function: INIT->
PRESET SETUP* EXEC. This clears all SAVE/RCL memories.



Calculation: -

Dispiay value = display function (K iy * K. oq * measured value )

T gy
Aftenuation correction value: Kiy= 10 B B = 10 for power , 20 for Volt
Correction factor {ext. data). Kk, en
Display function : all existing display calcuiations

{see section 3.3.14 UNIT, for exampla)

External numerical correction switched off (or no list was loaded}:

Ky ext =1

External numerical correction switched on:

loaded list data: fy tof,, atty to att, {n reference values)
current frequency: iy = testirequency (numerically entered)
correction factor: Ky axt
atty ]
e n B | No extrapoiation is performed
forfe <=t Kron = 10aﬁ ' outside the defined
et | frequency range f; to f,
forfe>=1y Keea= 10 B J
B = 10 for power , 20 for Voit
atty
forf, <f, < f: Ko = 10 B l.inear interpolation is perfc_;rmed
between the reference points
where
att, = att_ + att,, —att, i, -1, f, in the interval fm < f, < fme

" frml - fm



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

No frequency response correction list was loaded or all were deleted.

FREQ

|

DC-ANPUT DATA OFF

MHz $TC

* DATA

(Num, entry of test frequency}.

Operation is the same as with previous firmware versions an is described in section 3.3.4.1.



A (valid) frequency response correction list for the current channel was loaded via the IEC/IEEE bus.

xy

FREQ

|

DC-INPUT DATA

EX.D MODE DATA

STO

* DATA

EX.D USE* ON

tkz $TO

* DATA

{Mum. antry of test frequency)
The ext. frequency response list is not
included in the dispiay result.

0.0 MHz STO

* DATA

{Num. entry of test frequency)

The ext. frequency response list is included
in the display resuit.

EX.D is an identification indicating that the frequency response associated with the channel is

included in the caiculation of the display value with the frequency response correction being switched
on.

IEC/IEEE-bus command: (SENS:CORR:FREF:EDATA....
(see section 3.8.5.2, Table 3-11)

Example: Switching on the ext. frequency response carrection

:SENS:CORR:FREF:EDAT:USE ON



The special functions menu (sections. 3.3.13, 3.4.9) has been extended by one level externel to permit
numerical frequency response correction.

SPEC

-Taste

!

mre ... more

CAL ING more

£X.D MCDE meny

INFO

return (o menu USE INFO

ON DFF

Vo

return to

menu
USE INFO {measurament)}

The menu does not depend on the load state of the frequency response correction lists. As an
alternative to the menu under the FREQ key, an external frequency correction list can be included in
or exluded from tha calculation of the display value via menu item USE.

Thge status of the data list for external frequency response correction can be checked via menu item
INFO.

n Number of list points (1tce0)
iD Text identification for loaded list no LiST {no list)
no D {list available,

no name entered)
The text "no List” and “ no ID” 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 external frequency response carrection vaiues can be included in the dispiay resuit.

The ext. data correction is switched on/off either via the SPEC menu

SPEC

EX.D MODE USE EX.D USE*

-

MENU keys

or via the FREQ menu

FREQ

DATA EX.D MCPE

EX.DUSE* ON OFF »> MEAS

MENU keys

{EC/IEEE-bus command: SENS:CORR:FREF EDAT:USE ON



3.3.44 Switching of frequency response correction

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

Operation

FREG

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

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

With frequency response correction switched off, the displayed vaiue 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
{(URVS5-Z7) is used under measurement conditions that are different from the con-
ditions of calibration (e.g. measurement using the probe tip, whereas frequency
correction appHes to cperation with Adapter URV-Z50).



3.3.5

Function

Operation

Readout

Note

3.3.6

Function

Operation

LOCAL (Back to Manual Operation, Diplay IEC Address)

e 3

If the instrument is in the remote control state (REM is read out in the display),
manual operation via the keyboard is disabled. it is enabled again by pressing the
LOCAL key.
In manual operation, the IEC-bus address set is briefly displayed after pressing the
LOCAL key.

LOCAL

O

Inremote mode: REM display is cleared.
In manual mode: [EC-bus address is displayed

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

—MEAS {Continue Measurement)

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

—VEAS

[J



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

Function The measurement result can be stored as reference vaiue.
Operation
MEAS-+REF
D STOD
IEC bus command: AMPL:REF:MVAL
Readout After calling up the menu, the measurement result is retained for checking. Read-

out in the display: DISP HOLD

Note Continue measurement without storage:

—MEAS

O

in the case of display values with relative units dB, P/P,, %W, AW, V/V,, %V or AV,
the power or voltage value on which the measurement is based is stored as the
reference value,

With extreme-value display (see 3.2.2), not the displayed extreme value, but the
measured value vaiid on pressing of the MEASSREF key is stored.



3.3.8

MODE (Measurement Modes)

e

Using the RF probes, the instrument can be operated in the measurement modes average power
(AVG), puise modulation (PULSE), reflection (RFL) and ampiitude modulation (AM) (AM only with
thermal sensors). The DC Probe URV-Z1 permits (only) DC measurements.

Connection of a peak power sensor causes the letters 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

MODE

O g

IEC bus command: FUNC "POW:AC™

With single-channel measurement: measurement result channe!

Pulse modulation (PULSE}

For squarewave modulation, the rms value of the carrier signal is calculated from
the rms vaiue of the modulated test signal and the duty cycle and displayed.

DTY. Oy STC

Vaiue entry
0.01to 100

IEChus command: FUNC "POW:PULS <Value>"

With single-channel measurement: PUL measurement result channel



Note The value i

t
"_? is stated in % as duty cycle,

oE— +

rsssmsnmss ] s

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



Function

Operation

Readout

Note

Refiection (RFL)

When two sensors are used which measure incident and reflected power at a
directional coupler or a VSWR bridge, reflection is calculated from this and
displayed as reflection factor, VSWR or as return loss in dB.

MODE

=
SWR RTL

INCID. CHNY

Entry of channet

for incident power

IEC bus command; FUNC "RFL"
FUNC "SWR"
FUNC "RTL"

RFL measurement result incident channe!. reflected channel

Refiection factor p, VSWR and return loss agy, are calcuiated from incident power
Pinc and reflected power Pyt as follows:

p= VPRef

/P[nc

1+ V Prep/Plnc

VSWR =
Y PRef/PInc
@ pp (dBI=10%1g (P, IP . )

In the case of different coupling attenuations for incident and reflected power
and for the setting of the display to p=1 in the case of totai reflection (open
circuit or short circuit) a positive or negative attenuation value can be entered {cf.
3391,

in {IEC bus moade, 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 vgqi;ch a second
sensor for average-value measurement {eg NRV-Z1, NRZ-Z51) is used, please note
the following:

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

b} With modulated 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 c¢ycle 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 made than REFL is selectad,
reflection is calculated taking the entered duty cycle into account.

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

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

NOTE DIFF. 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 <Wert>" "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 <value>"
INP:SEL "A"
FUNC "RFL”



Function

Cperation

Note

Amplitude modulation (AM)

The sideband frequencies produced during amplitude modulation cause the
transmitter power to be increased. The madulation 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 unmodulated,
the readout 0 % appears on the display. After switching on the modulation, the
modulation depth is read out.

MODE

OJ

IEC bus command: FUNC "AM"

The measurement is only possibie using thermal sensors. Accurate measurements
require sinewave modulation and constant carrier average value during
modulation. The mdoulation depth is calculated as follows:

m{%]=100* \/2 * (Pmod"Punmod —1)

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



3.3.9

Function

Cperation

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 manual measur-
ement range sefection:

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-
tically set each time the test level is temporarily removed.

AUTO :2
A FIX MEAS

CJ

Scroil function for autamatic {AUTO)
and manwal (FIX) measurement

range sejection,

" increase measurement range and retain

= Reduce measurement range and retain

[EChus command: AMPL:RANG:AUTO ON
AMPL:RANGE:AUTO OFF
AMPL:RANGE <Value>

In the case of voltage 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 displayed in manual mode by pressing the keys .7

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 level falls too much below the lower range iimit. According to the reduced
accuracy, the number of digits used for display of the measurement result is also
reduced.



3.3.10 READY Output (Option NRVD-B2)

Function

The READY output at the rear is set to logic 1 (+5 V) if a valid measurement resuit
is avaitable for output on the display or via |[EC bus. At the same time, the message
RDY is read out in the display. In the case of dual-channel measurement, RDY is
read out when the results of both channels are provided.

The READY output is set to logic 0 (0 V) and the RDY message in the display is
deileted

® when a measurement result has been read out using the IECIN command,

s when a new measurement has been triggered,

e after key operationor

& when asetting has been performed via IECbus.



3.3.11 REF (Reference Value Entrie) -

impedance, attenuation and level can be entered as reference values for calculating the measurement
result,

impedance reference value

Function Power P and voitage V applied to a load are linked via its impedance Z:
VZ
Pz
VA

To convert voltage into power and vice versa, the impedance Z of the load must be
known. With power sensors and insertion units (e.g. URVS-Z2), the impedance Z is
the characteristic impedance of the power sensor given in the data sheet. It is
automatically read from the data memory of the power sensor and stored as
impedance reference value when switching on or connecting the power sensor.

When using probes (e.g. URV5-Z7) the value of the load impedance is to be
entered .

Operation
REF

fuiwing

ad

oog

&oo

Valug entry

11e 1008

|EC bus command: INP:IMP <Vaiue>

Note With terminating measuring heads and insertion units their impedance is

automatically read from the data memory of the power sensor. if this value is
changed by a manual input, the warning

OVERWRITE SENS.IMP
is displayed as an indication that in the case of power sensors the voltage and in

the case of voltage sensors the power is no longer calculated from the actual
sensor impedance.



Attenuation reference value

Function An attenuation or gain (negative attenuation) between signal source and measu-
ring head is taken into account in the readout of the measurement result

Operation
REF
D . Diract entry of an
CORR.BY attenuatorin dB.
[eiutal
(iutal
mluin]
ooo
Value entry
-200 te 4+ 200
Correction of measured value
REF
ADLTO UNIT STO
msg ]
pog
ans
Value entry
IEC bus command: AMPL:ATT <Value> Value: attenuator in
dB
Readeout With attenuation correction ON in the display: ATT CORR
Note For measured value correction, the user can enter a new measured vaiue for which
the NRVD calculates the attenuation (only in measurement mode AVG). The UNIT
key permits to enter the new measured vaiue in the units V, W, dBV, dBuV and
dBrm if the measurement is made in ane of these units. If the measurement is made
in a relative unit (dB, %, A, P/P)), the new measured value can only be entered in
this unit. Value entries which do not exceed an attenuation of £ 200 dB are
permissible.
Function Switch off attenuation correction
Operation

O

1EC bus command: AMPL:ATT 0



Level reference value

Function Storage of a level reference value for relative measurements with the units dB,
P/P,, %W, AW, V/V,, %V and A V.

Operation
REF
C] UNIT 5TO
oo
gog
ulals]
itats]
Value entry
1E-9to 1E9 W
-280to 200 4BV
-200to 150 dBm
-100 to 360 dBuv
T 1E-3 10 % 1ES Y
[ECbus command:  AMPL:REF <Value> <unit>
<unit>: MV, V, MW, W, DBV, DBM, or DBUV
Note The reference value can be stored in all available units. For display of relative

measurement resuits, it is automatically converted into the unit which is required
tor calcuiating the displayed value.

3.3.12 SETUP(Storing and Recalling instrument Setups)

Function 20 different compiete instrument setups can be stored in a non-volatile memaory at
storage focations 1 to 20 and recailed.

Each complete instrument setup comprises the operating mode settings of both
channels,

Storage location O is reserved far the basic setting {see 3.8.2).

Operation

SETUP

(I R—
el b Store instrument setup
Value entry

Ote 20 ACL Recail instrument setup
1t 20 SAVE

SAVE

Note To prevent unintentional maodifications storage is enly possible in the enabled
status {see 3.3.13). If the setups stored in a memory location can no longer be
performed (e.g. after disconnecting the second measuring head or the DC probe
instead of the RF probe), the following readout appears:

* SETTING CHANGED *



3.3.13 ~ SPEC (Special Functions)
The following instrument setups are possible in the menu of special functions:

Setting the IEC-bus address

Switching on the test generator

Measurement start by externatl trigger

Switching on/off and caiibrating the analog output

Setting the display illumination

Memory protection for complete instrument setups

Settings / informaticn concerning the external frequncy response correction list

Setting the IEC-bus address

Function Assignment of IEC-bus address which is stored in a non-volatile memory

Operation

SPEC

D EC. ADR

L ADRY

Value antry
Do 30

Readout The IEC-bus address storad is read out during the switch-on sequence (see 2.1.4), It
can be checked by pressing the LOCAL key during manual operation,



Switching on/off the test generator

Function Switch on or off 50-MHz test generator.

Operation
SPEC

CJ

TEST. GEN *

OFF

IEC bus command:  QUTP:ROSZ ON
OUTP:ROSZ OFfF

Readout If the test generator is switched on, the LED above the connector lights up.

Note The test generator provides an output level of 1 mW with high accuracy for

checking the sensitivity of the measuring head.

CAUTION: The sensitivity of the measuring head is only correctly displayed if the
entered correction frequency (see 3.3.4} complies with the frequency
of the test generator. When the test generator is switched on, the

following note briefly appears:

CHECK CORR.FREQ




Measurementstart by external trigger i

Function With the setting EXTERNAL TRIGGER ON, a measurement is started each time the
signal levet "LOW" (0 V) is applied at the external trigger input. With the signal
level "HIGH" (+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 -—»MEAS can be used to start. the 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
D more
EXTIRG
EXT. TRG™ an OFF
Readout After pressing of the menu key ON until 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
210us
—
unefficient triggering
+5V ™ ‘
EXT TRG
~$ D= oy IO
¥ Y Y

Measurement result ready

READY +3V
4" p o l- ﬂ H ﬂ_ Caiculation of, measurement
ov resuit

Fig. 3-4 Timing diagram external trigger with 1IEC-bus control




Analog Output

Function The rear anaiog outputs DC1 and DC2 of the option NRVD-B2 provide for each
- channel DC voltages ranging from -0.6 to 3.6 V which are proportional to the
displayed value. These DC voitages can be used for recording frequency responses
on a level recorder or X/Y 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 display (see 3.3.2): The lefthand full-scale value corresponds to a
voltage of 0 V, the righthand full-scale value corresponds to +3.0 V. This
assignment is aiways valid, irrespective of the scale of the analog display.

The displayed value is derived from the output voltage as follows:

Vv
A=+ ——* (R~
3V ( )

A: displayed vaiue

V: Output yoltage

L: Lefthand full-scale value
R: Righthand fuil-scalle value

Operation
SPEC
C] BC-ouTe
oeOuT
OFF
IEC bus command:  OUTP[n]:DC ON
OUTP[n]:DC OFF
(n: 1 or 2 according to channel 1 or 2},
Note 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 DC-OUTP ON, the output voltages are available even with the analog
display switched off.

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



Function

Operation

Funiction

Operation

Readout

Note

Setting the display illumination

Continuously adjustable backlighting of the LCD for adapting to the ambient
lighting.

D i

more

FRONTPANEL

& DARK LGHT #  wMEAS

Testing the front panel

Function test for keyboard, LCD and LED

SPEC
O =

more

CHECK LCBALED KEY

CHECK ™" .
f L__.. Keybaard test

LD and LED test

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

During the LCD/LED test, ali segments of the display and all LEDs are checked.

The keyboard test is aborted by pressing the key —»MEAS twice.

Pressing any other key than —MEAS twice causes the letters ReP (Repeat) to be
displayed in addition to the key lettering. The display of ReP aithough 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-
tionally changed. Storage is only possible with the memory protaction switched
off.

Operatian

SPEC
D mare
mose
mafe
SET‘l‘JP }T‘OCK * OFF
Note The memory protection abways applies to all memory lacations from 1 to 20.
Calibration date
Function Readout of date the instrument was calibrated last.
Operation

SPEC




Initialization

Function All 20 memory locations for storing instrument setups are assigned the default
setting (see 3.3.12 and 3.8.2}). The NRVD is set to the default setting. All stored
instrument settings are cleared,

Operation
SPEC
mofe
T PRESET SETUP * EXEC
Switchover of IEC/IEEE bus syntax
Function Via IEC/IEEE bus, NRVD can be remote-controlled using SCPI commands or the
commands of the NRV-family (see also 3.8.9).
Cperation

SPEC

O

more

mare




3.3.14 UNIT (Display Units)

The UNIT key permits to set the absolute units V, dBV, dBpV and the relative units dB, PIP., %W, AW,
VIV, %V and A V.

Absolute display units

Function Level readout in V, dBV or dBuVv

Operation

dsv

ar oF

IEC bus command: AMPL:UNIT W
AMPL:UNIT DBM
AMPL:UNIT DBY
AMPLIUNIT DBUV

Readout The displayed vaiue is assigned the selected unit.

Note The following appiies to the voltage:

v
VIdBV] = 20*lg{—
[dBV] g 1V)

v
VIidBuV] = 20* [g (~————)
1V

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

V=\P*Z



Function

Operation

Readout

Relative display units

By selecting a relative dispiay unit, the measurement result can be displayed relative to a
reference value. As reference value, the fixed reference value stored in the set channei
{menu key REF.VAL) (storage of reference values see 3.3.7 and 3.3.11) or, if two measuring

heads are connected, the measured value of the other channe! (menu key OTHER.CHN)
can be used.

OTHER. CHN REF. VALUE

dBiw) de(v} more
ar

;‘\ only with two
mieasuting ‘f{ )
heads i oily with two
measuring heads
angz, =2g

W Aw more

4 or

ViV Wy menue

IEC bus command: POW:UNIT DB dB(wW}
VOLT:UNIT DB dB({V)
POW:UNIT REL P/P,
POW UNIT PCT 05
POW:UNIT LIN AW
VOLT:UNIT REL VIV,
VOLT:UNIT PCT %V
VOLT:UNIT LIN AV

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

With single-channel dispiay: Mode measurement result channel reference channe!

eg. PUL  1.234 %W AB



MNote

The displayed value A is derived from the measured value and the refgrence value
as follows:

Difference A [Al= meas value — referenc value

meas value
Percentage Al%] = 100 * [~ 1)
reference value

. meas value
BaticA= ——mo—
reference value

meas value
AldB] = 16 * [g——————— (for power)
reference value

‘ meas value
AldB] = 20* l[g———— {for voltages)
reference value

If the measured vaiue of the other channel is used as reference vaiue (dual-channe!
measurement), the display values in d8, calcuiated 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 dB{W} and dB(V} 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 into a value with the unit required for caiculation of the dis-
played value.



3.3.15 W<dBm (Direct Setting W and dBm)

Function Direct setting of the display units W or dBm. Key with scroll function for
alternately switching between W and dBm.
Operation
WesdBm
iECbuscommand: AMPLAUNIT W
AMPL:UNIT DBM
Readout The dispiayed value is assigned the unit W or dBm,
Note If & measurement mode {see 3.3.8) is set in which the measurement result cannot
be caiculated in W or dBm {e.qg. reflection RFL or ampiitude modulation AM), the

warning

CHANGED TO AVG - MODE

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



3.3.16 ZERO (Zero Correction) -

Function

Operation

Readout

Note

Zero adjustment with the internal offset being measured so that, without test
power applied, the power 0 is actually measured.

ZERD

O

1EC bus command: CORR:ZERQ:INIT

The foilowing is displayed during zero adjustment: e.g. ZERO * CHN.A *

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

ZERQ is only performed in the selected channel! Zero errors result in measurement
errars which are the larger, the smaller the test power is. For exact zero adjustment
note the following:

No test power may be applied at the measuring head.

After measuring large powers only start zero adjustment when the displayed
value hasstabilized.

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

Ground loops may produce external offsets. If they cannot be completaly
removed by correct grounding, the measuring head remains connected to the
signal generator (with the test power cut off} even during zero adjustment.
Thus, the external offset is aiso measured and considered in the calcuiation of
the displayed value.

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

tn the case of automatic filter selection, zero correction is carried out using
filter setting 9 and takes approx. 4 5. The zero error remaining due to noise can
be reduced when one of filters 10 to 12 is set manually before zero correction.
Then the time the sensor takes for carrying out zero correction is approx. 25 to
40 s depending on the sensor,

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

ZERQ TURNED OFF
has stabilized.

IEC bus command: CORR:ZERO OFF

if the instrument recognizes a measuring power which is substantially larger

than the internal 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 following illustrations are to provide an overview of the structure of the individual menus.

3.4.1 MODE Menu
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3.4.2 UNIT Menu ~
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3.4.3 RANGE Menu
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3.4.4 MEAS—REF Menu
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3.4.6 DISP - Menu
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3.4.7  FILTER Menu

FILTER
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3.49  5SPEC Menu -
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3.4.10 SETUP Menu
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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”
blinks:

instead of measurement
result "r.OFLO™:

Display value blinks:

OVERLOAD

With the measurement range retained {see 3.3.2 RANGE),
the test power exceeds the nominal vaiue of the upper range limit
however, the measured value can stili be measured without errors.

Upper range limit exceeded with the measurement
range retained {see 3.3.9 RANGE}.

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

The maximum permissibie power of the measuring head is exceeded.
CAUTION: The measuring head may be damaged!

Depending on whether the message appears on the left or on the
right, channel A or B is overdriven.



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. 1 /Can"tRCL The memory iocation called up does not
contain a compiete instrument setup.
WRNG. 2/0UT OF LIM The value entered lies outside the permissible

limits. The permissible range is indicated in the
value entry of the respective operating functi-
on.

WRNG. 3/NO OPTION The selected operating function can only be
nerformed with the option NRVD-B2 fitted.

WRNG. 4/NO SENSOR No measuring head is connected to the selected
channel.
WRNG. 5/NEED 2 SENR Execution of the measuring function requires

measuring heads to be connected to both chan-
neis. {Measurement reflection, dual-channe!
display).

WRNG. 6/AVG ONLY The operating function is only possible in the
measurement mode "AVG".

{Dispiay of measurement uncertainty).

WRNG. 8 /Cant'DISP The measurement result cannot be dispiayed.]
{Dual-channe! display and display resolution
“HIGH"}.

WRNG. 9 /SETUP LOCK Storage of complete instrument setups is disa-
bled {see 3.3.13).

WRNG. 10 /DC SENSCR A DC probe is connected, however, the selected

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

WRNG. 11 /NG THERM.SNR The measurement is only possible using a
thermal sensor {e.g. NRV-Z51/Z52) (amplitude
modutation).

WRNG, 12/NCT AVAIL. The operating function is not available {e.q.
dispiay of the measurement uncertainty is not
possible for all measuring heads),

WRNG. 13/NOT ALLOW'D Operating function is not permissible {(e.q.
function ADLTO with mode PULSE, REFL or
AM),

WRNG. 14/PEP SENSOR PULSE mode not permissible with peak power
sensors

WRNG. 20/CAL OUTO.T. Analog output cannot be calibrated (e.g. con-

necting cable missing).




3.6.2

Error Message

Cause

Numerical range exceeded

Measurement range exceeded

incident power smailer than reflected power
(only in reflection mode)

Modulated power smaller than reference
power {only in AM mode)

Device Errors

The following device errors are detected in the seif-test and indicated in the dispiay:

Note

Error Message

Cause, remedy

DEVICE-ERROR = 1
DEVICE-ERROR » 2
DEVICE-ERROR * 4
DEVICE-ERROR + 8
DEVICE-ERROR * 10

DEVICE-ERROR + 20

DEVICE-ERROR = 40

DEVICE-ERROR * 80

DEVICE-ERROR + 100

DEVICE-ERROR * 400

Check sum error EPROM

RAM data missing

Battery fauity {display BATT LOW)
Caiibration data missing

Time exceeded for transmission to analog
board

Time exceeded for reception from analog
board

Error in data transmission between analog and
computer board

Parity errar in data transmission between
analog and computer board

Hardware error analog board or sensor

Operating voitage for sensor faulty

Several errors may occur at the same time. The error message then contains the

sum of the individual errors in hexadecimal notation.

(e.g. battery faulty, RAM data and caiibration data missing: 4 + 2 + 8 = 14 = E
— DEVICE ERROR * 000E)

Notes on efror 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 limits from
these between which the total error can be.

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 Zy. In general, both the impedance of the source and the
impedance of the power sensor constituting the load deviate from the value Z;. The power error
rasuliing from this mutual mismatch can be calculated as follows:

- |r e
E = - 1
Lo r |

Iyt complex reflection coefficient of the scurce
Iyt complex reflection coefficient of the load

The numerator in equation 1 - IT}{2 includes an error companent 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 3.7.2).

A second error component is produced by the denominator 11 -I'q I')12. Since I'; and T'g are complex
alternating current quantities, the error may be pos:t ve or negatwe depending on thmr phasing. In
general, the reflection coefficient rg of the source is not known accordmg 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.

However, the error limits can be determined from the maximum values of the magnitudes of the
reflection coefficients. The mismatch uncertainty M, produced between source and load can be
calculated in percent of power:

M [%)]=100={(1£r r)2-1]
u g !
Approximately:

M (%] =+ 200%r *r
U & {

rqg: Magnitude reflection coefficient of soure.
12 Magnitude reftection coefficient of Load.



3.7.2  Calibration Factor -
Since the reflection coefficient of a power sensor is unavoidably greater than zero (or its VSWR > 1),
part of the power offered to the measuring head is reflected. A further part is absorbed by power
fosses 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 storad 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 calibration factor associated with
the entered test frequency before.

All measuring systems used by R&S for calibration of power sensors are based on the appropriate
primary standards of the "Physikalisch-Technische Bundesanstalt 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 limits of the
calibration factor are specified as RSS errors in the data sheet (see 3.7.7).

3.7.3  lLinearity Error

An ideal power meter is supposed to feature a strictly proportional refationship between the appiied
test power and the displayed test power over the complete measurement range. In reality, however,
power meters feature a finearity error which depends on the output range and, in the case of power
sensors with semiconductor diodes, also on the frequency.

The power senscrs manufactured by R&S feature a very small 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 value resuiting in a measurement error. Sinca the generation of noise is statistical, it is
useful to describe the noise quantity using the methods of probability analysis.

R&S 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 value of the noise power is not
exceaded,

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

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%.



3.75 Zero Error

A zero error is produced if a power other than zero is displayed without test power applied. In most
cases, this offset is caused by temperature variations to which the power sensor is subjected, During
zero adjustment (see 3.3.16), the offset is measured and subtracted from the measured valiue in the
following measurement.

The zero error is also an additive value whose error influence is the smaller the greater the test power,
When measuring small 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 signal
generators and repeat the zero adjustment from time to time.

3.7.6 Temperature Influence

The temperature influence is an additional 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 18 to 28 °C,
whose maximum value is indicated in the Specifications.

All power sensors feature a temperature coefficient which may achieve up to 0.5 %/degree. in the
case of R&S power sensors, the temperature influence is corrected using 2 special algorithm: The tem-
perature coefficient is stored in the non-volatile data memory of the power sensor, and each power
sensor contains a temperature sensor, which the NRVD uses to carry out cyclical temperature mea-
surements. This permits the temperature influence to be corrected except for a smail residual error
indicated in the Specifications.



3.7.7  Maximum and RSS Error
A correct error specification must include the two statements:

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

With the maximum error, the confidence interval corresponds to 100%: The error limits are never
exceeded. The maximum error Epay is the sum of the individual maximum errors {E a0

In practice, the maximum error is only rarely achieved. if the complete error is the sum of a number of
individual errors which have independent causes {and this is the case with the individual errors
described so far), it is very rare, statistically, that ali individual errors simuftanecusly occur in a
measurement with their maximum value 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 individual RSS errors squared (Erg)i:

/N |
Egss= ; (Erss)i?

i

ok

The RSS error of a sumn of individual errors is the error which, in general, is not exceeded by 95% of all
measurement results,



3.8 Remote Control -

The instrument is fitted with an IEC-bus interface as standard. The interface corresponds to the
IECB25-1/IEEE488-1 standard. The common commands and data transfer formats are defined
according to the IEC625-2/IEEE488-2 standard. The device-specific commands have been implemented
as far as possibie according to the recommendation of the SCPI consortium {Standard Commands for
Programmabile Instruments). The same applies to error handling and general status evaluation. SCPI
commands are independent of manufacturer and instrument so that a simple and universal control
language is provided. Deviations from this are marked as such. According to SCPI, only the short or
long form of a command can be transmitted as the syntactically correct input sequence to an
instrument. The short form is marked by upper-case letters {e.g. DISPlay).

Both the standards IEC625-1/IEEE488-1 and the extensions IEC625-2/IEEE488-2 define general
commands. in the following, the commands according to 1EC625-1 will be referred to as universal
commands, the commands according to [EC625-2 as common commands.

3.8.1  Preparation for IEC-bus Operation

3.8.1.1 IEC-bus Interface

Interface characteristics:

The iEC-bus interface permits the NRVD to be BIC DIO GND GNO GO LOGIC

remote-controtled by an external controlier, BB (B & D SN
OID | DI {REN IGND [GND IGND
517 7 ke i

Data bus 8-bit parallef.

Bidirectional data transfer

3-wire handshake

Data transfer rate max. 350 kB/s

Up to 15 devices can be conneacted

Total length of the connection cables up to 15 m
{individual connection up to 2 m)

& & & @ & I

DIC {DIO [EQY NRFO| $#£C ATN
T3

DIC  DIC DAV NDACSRQ SHIELD
I 4

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

Further information on electrical characteristics and the meaning/function of the individual lines can
be obtained from the IEC625-1/IEEE488-1 standard.

3.8.1.2 1EC-bus Connector

The {EC-bus connection between controller and instrument should be made using a shielded cable
(R&S stock number 0292.2013.15 / 1 m) in order to avoid EMi during operation.



3.8.1.3 IEC-bus Interface Function -

In line with the IEC625-1/IEEE488-1 standard, the devices can be equipped with various interface
functions. Tabie 3-1 lists the functions provided for the NRVD.

Table 3-1 Interface functions

cilca‘:':::‘;?ail‘s interface function

SH1 Source handshake function, full capability
AH Acceptor handshake function, fuil capability

14 Listener function, full capabiiity, unaddress if ML

T6 Talker function, full capabifity, capability to reply to serial poil, unaddress if M_LA
3Rt Service reguest function, full capability

PP Parailel poll function, full capability

AL1 Remote/local switchover function, full capability

DCY Device ciear function, full capability

DTy _ Device trigger function, full capability

3.8.1.4 Setting the IEC-bus Address

The IEC-bus address of the NRVD is factory-set to 20 (listener/talker address are identical). it can be set
manualiy or via |IEC-bus fo values from 0 to 30.

{EC.ADR  TEST.GEN mre

B 1|3 Y2 | [ U ——

O O

Value entry EEE
01030 Do
[nlws]

The |EC-bus address remains stored in 2 non-volatile memory in the instrument.

The key [-»MEAS] permits to quit the menu without changing the stored and valid address.

The associated remote control command reads:

SYSTem: COMMunicate; GPIB:ADDRess <N> < N> (..30

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



3.8.1.5 Operation in Local Mode -
If the REN line (see Fig. 3-5) is deactivated, the NRVD remains in local mode even after transmission of
its listener address. Operation of the NRVD on the [EC 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 keyboard!

CAUTION: Complete operation of the NRVD via IEC bus is only possibie in the remote state.

3.8.1.6 Local Remote -w» Switchover

After switching on, the instrument is always set to local mode. When the NRVD is addressed as a
fistener by the cantroller, it enters the remote state in line with the standard (e.g. R&S BASIC IECLAD
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 fonger possible.

Return to 'local’ state:

1. Pressing the [LOCAL] key
(The local key may have been disabled by the controller using the universal command LLO {R&S
BASIC 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’ (R&S BASIC IECGTL; 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 IEC-bus 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.

If 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. The user may then achieve initiaiization
by switching the instrument to LOCAL {LOCAL key or ‘GTL’ command) or by transmitting the command

INPut: SENSors: INITiate

tothe NRVD. (see aiso note Table 3-5)

The dispiay shows the following reading:

[ READ SENSOR ]

MENL
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 dual-channel measu-
rement/reflection measurement). The controller is again informed via SRQ.



3.8.2  BasicSetting

The basic setting of the instrument can be obtained via the SETUP menu using RCL 0 during manual
operation or via remote control by transmitting the common command "*RST".

Basicsetting of the NRVD:

* £ & ¢ @ @

e @

& &% @ @ @

® &

Channel
Mode

Unit
Range
Zero
Filter

ATT.Corr
REF.Att

ERQ.Corr
REF.Freqg

Bargraph
Lefthand full-scale value
Righthand fuli-scaie value

REF.Level
REF.Impedance

Extreme-value collection
Display resolution

Display

Duty cyie for measurement mode
pulse

Generator SWR for calculating
the measurement uncertainty

Test genarator

Option :

L
L

DC-Output
Ext.trigger

IEC-bus-operation:

Display control after trigger

Unchanged {with command *RST):

|EC-bus address set
SETUPLOCK

A {B, sensor only in this channel)
AVG {DC with DC-sensor)

W {V with DC sensor, voltage sensors)
auto

off

automatic

off
048

off
50 MHz (depending on sensor)

off / (automatic)
0.1E-3
1.0

1.0V
50 @ {(depending on sensor)

off (-> MEAS key for start of exireme-value collection disabled)
medium (4 digits)

singie-channel
100 %

1.0
off

off
disabled

on

Scale (ADJUST) for DC (FREQ) input {option)

Status register/masking

see 3.8.6.2

no evaluation of measuring head data

e
el



3.8.3  Universal Commands (to IEC625-1/IEEE488-1)

The universal commands can be divided into addressed and unaddressed commands.
{Commands/addresses are transmitted with ATN = true); the appropriate values are indicated in
brackets).

Universal commands in line with IEEE488-1

Tabie 3-2a
Group of unaddressed universal commands
Command R&S5-Basic Function
Local Lockout IECLLO LCCAL key is disabled
{11H)
Serial Poll Enable/Disabie IECSPE Serial poil capability, see below R&5S command IECSPL
{(18H/19H) IECSPD
Parallel Poil Unconfigure (ECPPU Parallei poll capability, disabled far ail devices
{15H)
Device Clear ECDCL Aborts internai command execution and sets
(14H) the [EC-bus software to a defined initial status.
NC basic setting
Table 3-2b
Adressierungshefehle
command R&S-Basic Function
Listener address ECLAD The following data are determined tor the addressed device.
(26H-37H) LOCAL ~ REMUCTE switchover. With ai
Ee addressed commands, the listener address must be transmittad.
Tatker addresse ECTAD The addressed device is to provide data for the controlier.
(AOH.5FH) The controiier must have requested the data
T before {trigger/query command).
Table 3-2¢
Group of unaddressed universal commands
command R&S-Basic Function
Group Execute Tnigger IECGET Measurement start. in the case of the NRVD, the string can be
read int by the controller after exacution. Further
{08H) y The cof
synchronization is not necessary.
After an error has occurred {DEVICE ERRCOR / JEC Error),
it must first be deared by sending a command
{for exampie *CLS or SYST:ERR?).
Common command "“TRG' functions in the same way.
Go to Local IECGTL Remote - Local switchover
{C1H)
Parallel Poll Configure IECPPC Parallel poll capability
(05H) The R&S BASIC command IECPCON adr, p, d includes the
IECPCON command seguence for preparing the device for a paraiie! poll.
(IECPPL, see below)
adr: device address
p: 0/1  as message via
d: 1to 8 datatine DIO1T to DIOB
Setected Device Clear ECSDC Aborts internal command execution and sats the {EC.hus
{04K) software to a defined initial status
NO basic setting




R&S BASIC provides 2 commands which permit easy handling of serial and parallel poil.

Command

R&S-BASIC

Function

Serial Poll

IECSPL

Seriai poll capability

The R&S BASIC command IECSPL adr, 5% indudes the
command sequence [ECSPEAECTAD/data-read/IECSPD
for a compiete serial poil.

adr: device address

s%: integer variable

Parailel Poit

IECPPL

Parallet poll {IECPPLp%)
p%: integer-variable

Note: The paralfel poil capability described here must not be confused with the common
commands for the paralle! poll {"*PRE' and “IST?’, see below). The command "*PRE’ is
necessary to enable a poll of the 'IST state; evaluation via PPGLL requires the instrument

to be additionally configured with PPC (PCON).

Poliing via PPOLL is faster than evaluation of the common command ‘*IST?', however, it
must be performed carefully since a register of the IEC-bus controfler is directly pofled so
that undefined intermediate states may be produced originating from run times of the
instrument firmware.

3.8.4 Common Commands (According to IEC625-2/IEEE488-2)

The IEC625-2/IEEE488-2 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. "*IDN?"), the controller can read in the response string.




Common commands in line with IEFE488.-2

-
Table 3-3a
Command Meaning
*RST Basic instrument setting (see 3.8.2)
LS Reset of registers ESR, STB, SCPl Event Clear output buffer and error queue
{see 3.8.6, not DCL IEEE488-1)
sl d Power On Status Clear
d>0: Reset/preset ail status registers (on power-up)
d=0: Register cantents are retained
(*P5C 0; an SRQ may be generated on power-up}.
*PSC? ower On Status Clear Query
0|1 (in output buffer)
Instrument setup
*SAV dd save dd = 11020
*RCL dd recalt dd = 0to 20
*RCL O = *RST (basic instrument setting}
*TRG Starts a measurement {#GET IEEE4R8-1)
{measurement result can be read by controlier)
*OPC Synchronization during measurement (see exampie)
QPC = 1in E5R, if measurament is complete
*OPCY like *OPC, additionally MAV = 1in ST8 and
1 {in output buffer)
*WAI Wait until measurement is completed, write measurement result in output buffer, continue
syntax analysis
“IGN? identification query
ROHDE & SCHWARZ, NRVD, 0, V1.1
or
ROHDE & SCHWARZ, NRVD, 101967/002, V13 V1.20
*QPT? Query option status
4] {option not fitted}
1,“NRVD option incduded”
*TIT? Query self-test
G {switch~on test without error)
1 (error on power-up)
*CAL? Query calibration data
f {Cal data okay)
1 {Cal data fauity or instrument in Cal made}
Example: (*OPC)

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

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

important: The string of the measured value has to be read first

Notes:

Hint:

{cf. example 3.8.7, note 2}, 3) of SRQ routine as well).

Synchronization commands

*opc, *opc?, *wai

do net interrupt data transmission via the IEC/IEEE bus, but only the internal command
processing.

Commands *ope, *ope?, should be used only after triggering a measurement (*trg etc)
since they only fefer to measurements.




Common commands for evaluation of the Event Status Register ESR

Tabie 3-3b
Evaluation of Event Status Register (ESR})
128 64 32 i6 24 4 2 1
Significance
PON URQ CME EXE DDE QYE 0 OPC
POWER USER ! ERROR ————-—-——x CPERATION
ON REQ. {s.3.8.8.3} COMPL.
LOCAL-key [ Message in
was pressad error-queue
L-..-. see abave («P5C) {pollwith syst: ERR?}
see above
(*OPC)
Command Meaning
*ESE ddd Sets the Event Status Enable Mask
ddd= 010 255
*¥ESE? Query the ESE mask
ddd {in cutput buffer)
*ESR? Query/reading of event status regisier
<NR1> {in output buffer}
(the £5R register is cleared with reading; aiso a pending SRQ)

s



Common commands for Serial/Parallel Poll in line with IEEE4888-2

-
Table 3-3¢
Evaluation of the Status Byte (5TF)
128 64 32 16 8 4 2 1
Significance
0s Mss ESB MAV Qs 0 ] 0
9 EVENT
Operating STATUS
status is not (*ESE}
evaluated {Tab 3-3b)
Ques. Status {s. 3.8.6)
MESSAGE = MESSAGE AVAIL.
SUMMERY {data in output buffer)
# SRQ
Command Meaning
*SRE ddd Setting the Service Request Enable mask
ddd = Gto 255 (MSS need not be set}
{Enable mask is used for SRQ generation; $T8
bits are always set}
*SRE? Query for SRE mask {without MSS)
ddd {in output butfer)
*5T87 Query/reading of status byte register
<HNR1> {in output buffer)
(By reading the 57TB register using the command *STB? a
pending SRQ is NOT cleared)
see serial poll, IEEEA88-1, section 3.8.3
*PRE deid Setting the Parailel Polf Enable mask
ddd = 0to 253
(The enabie mask PRE determines which bits of STB cause the
‘Ist' state to be generated and can be read using *i5T?)
*PRE? Guery for PRE mask
ddd (in output butfer)
*18T? Query/reading of status/message ‘Ist’
o ]1 {in output bhuffer
{an evaiuation via the universal commands for PPOLL must be
additionatly programmed; see section 3.8.3)
Mote: For management and evaluation of the device-internal status see aiso section 3.8.6.

For evaluation Serial/Paralle! Poll see section 3.8.7.



Since the commands for macro definition **DMC’ etc. have not been implemented in thisdinstrument,
the measurement result string can be read in by the controller in line with the standard using the
command "*TRG' after completion of the measurement. An additional command is not necessary
although, strictly speaking, the "*TRG' command is not a query command. The synchronization "*TRG’
-» data transfer is performed automatically. When data is requested by the controlier (IECTAD), the
handshake is stopped until the end of the measurement. It is tharefore necessary with this method to
set a timeout on the cantroller which corresponds to at least the duration of measurement!

After a measured value has been triggered ("*TRG’), the following measured value or result string can
pe read in by the controller.

9.9 + 37 OFLO - Measured value {in valid)

If the mode TEST1 ('DIAG:TESTT ON') is switched on, the following 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
(1EC error 4

9.9 + E 37, " NRYD no sensor”

Instrument signals a hardware error
XXXX = errorcode (see 3-21)
{IEC error 240)

9.9E + 37." NRVD Daevice-Error XXXX"

Error evaluation using the command

SYSTem:ERRor?

is additionally 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 Commands

e ] Programming is optionzl, need not be sent

e.q. CALC:EXTR[:STAT]? -~ CALC:EXTR?

& | {"Or™) measn selection, only one element can be transmitted
e.g. DISP:ENABLE ON or DISP:ENABLE OFF

Nete:

If the string transfer was aborted or interrupted by the controller, the partial string which was
transfered 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 ECDCL)

Characters in parentheses
9}

must be sent

Chardata

8)

4) 5} &)
10}

l 1’ " '} ()
() HEADer I-—{ num.SUFF }-— {1} — HEADer
1 2 3) ! *
7 l_ ——_—_A]\
{Char-ldata

Fig. 3-6 Command structure

The numbers indicated refer to the following notes



1)

tn the SCP! parser, the currently valid command level {node) is stored. This means that an

abbreviated notation is possibie in the case of command sequences with a common root. i continued
in this way {same level} the command header must not be preceded by a color, e.g.:

2.}

DiSP:ANN:BARG:STAT ON; SCAL:LOW -3;UPP 3
i I |

or

DISP:ANN:BARG ON;BARG:SCAL:LOW -3;UPP 3
I

if this is not the case, a leading colon {:) must be set ahead of the next command header. Thus, the
parser again starts syntax anaiysis at the lowest level.E.q.

DISP:ANN:BARG ON;:DISP:ANN:BARG:5CAL:LOW -3;UPP 3

E A

or

CALC:EXTR ON; :DISP:ANN:AMPL:EXTR MIN
A

According to SCPI, 2 valid notations of the header/data are possibie. Either the complete HEADER
ar the given short form (marked by upper-case letters, HEAD) is programmed.

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

In general, all headers and string/char data can be transmitted both in upper-case and lower-case
notation.

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

5.) Numbers:

<number/NR1> = integer
(without point and exponente.g.: 10}
< vaule/NRf> = decimal number

{optionally with sign, point and exponent
e.g.: 10, 10e0, 1e+1,10.0000 etc.)

<NR3> = decimal number
{including sign, point and exponent, e.g. 10.000E + 00)



6.) Unit /[Unit]:

Optional entry; if not specified, the respective default unit is assumed.

{e.q.: ... FREQuency 1E6 # Hz — 1MHz)

7.} A query command is marked by a (7). The appropriate respense of the instrument is indicated.
New Line (NL} with EOLl is always sent as terminator.

8.) E.g. ON or OFF
{instead of ON, 1 can be sent and instead of OFF, 0 can besent)

9.) Inthe case of string data, the inverted commas in the string {”) or (') must also be transmitted
(e.q. sens:func”am”, or sens:func’‘am’).

10.} Separator between several data is the comma {,).

Examples of permissible command sequences:

{fixed or automatic}

Header Data section

[SENSe{1[27}
{AMPLitude
| :V¥OLTage
j:POWer
:RANGe
[:UPPer] <value/NRf> funit] | MIN | MAX | DEF
[UPPer]? [MIN | MAX |DEF] Y
(UNIT?
IAUTO ON | OFF | ONCE
(AUTO? Y

{ Range specifications are valid for sensor: NRV-Z52 {100 mW) )

SENST:AMPL:RANGE 100 mwW
VOLTHRANG:UPP MAX
senset:POWER: range:upper 100e-3W

have the same effect

:

only the same when channel A is selected

Pow:Range .1 have the same effect

power:range:upper 0.1 W }
sense:voltirange 0.100W

sens2:amplirange:auto once internally triggers a measure-
ment and sets the measurement
range to a range which is ap-
propriate for the appiied power.
{when channet A is used:
no change of channel)

inp:nsel 2;:powsrirang:autc on changes to channel B (sensor is
present} and switches on the
automatic range selection for
channel B.



3.8.5.2 Tables and Remarks on Device-specific Commands

The following command tables 3-4 to 3-17 are arranged according to their functions. Whether the
commands are in line with SCPi s indicated by 'Y’ (yes} or ‘N’ {no).

Page

Table 3-4 Measured-value collection 3.77
Table 3-5 Setting of channel and initialization of sensors 3.80
Table 3-6 Setting of measured-value filtering (average value) 3.82
Tabie 3-7 Readout on the disptay 3.83
Table 3-8 Setting of analog bar 3.85
Table 3-9 Evaluation with extreme-vaiue collection 3.86
Table 3-10 Entry of reference value 3.87
Table 3-11 Frequency response correction / frequency measurement 3.89
Table 3-12 Reading the measured-value memory 3.93
Table 3-13 Setting the test generator 3.93
Table 3-14 Setting the analog output/ external trigger input 3.94
Table 3-15 Device-internal status management {'STATus") 3.95
Table 3-16 SYSTem’ commands 3.97
Table 3-17 DIAGnostic’ commands 3.98
Referenca list of {EC-bus commands associated with front-panel keys
{in examples to provide a fast overview, in short notation)
CHANNEL: INP:SEL "A" or INP:SEL "B" Tab.3-5
WedBm: SENS:POW:UNIT W or POW:UNIT DBM Tab.3-4
ZERO: CORR:ZERO:INIT Tab. 3-4
MODE: FUNC  "POW:ACY Tab.3-4
UNIT: POW:UNIT DBV Tab.3-4
RANGE: POW:RANG 100mW;RANG:AUTO OFFor

POW:RANG:AUTO ON Tab. 3-4
MEAS—REF: VOLT:REF:MVAL Tab. 3-10
REF: VOLT:REF 10DBVor

POW:ATT 20DB or

INP:IMP 50 OHM Tab. 3-10
DisP: DISP:ENAB OFF Tab.3-7

DISP:ANN:BARG ON Tab. 3-8

Extreme-value collection Tab. 3-9
FILTER: CALC:FILT:NSEL 5 Tab.3-6
FREQ: CORR:FREF 200 MHZ Tab.3-11
—MEAS: *TRG or GET {to.|IEEE488-1) or MEAS?
SETUP: *RCL 10 Tab. 3-3a-¢

SPEC: Test generator, DC-analog autput Tab.3-13/14



Table 3-4 Commands for measured-value collection

Settin_g_the measuring function (Mod
Data section
{SENSa[1}2711
FUNCtion
[:ON] " <function>" }
‘FUNCtion
[:ON7? 1"POWer :PULSe MIN | MAX | DEF™] i
{SENSe]
FUNCtion
CONCurrent ON | OFF ]
:FUNCtion
:CONCurrent? ;
Value range " <function>" only DC sensor
“VOLTage [:DC]”
"POWer [:DC}”
not DCsensor
“"VOlTage: AC”
“"POWer: ALY
"POWer: PULSe <value/NRf> [%{PCT]"
|"POWer :PULSe MIN]MAXDEF”
"AMN
"SWRH
" RTL"
" RFL"
<value/NRf> +10-2... 4+ 100
Response string! " < function>" e. g.:"POW:ALC"
Mote: In the case of "....Pulse”, the duty cycle must be given.

The "AM” function is only possible with thermal 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 channel = incident channel; two
sensors are required.

Syntax of FUNC:CONC ON:

[SENSe]:FUNCtion{:ON] " <function>[1)2]" [,” <function>[ 1j2]"] ,"FREQ"]
[SENSel:FUNCtion{: OFF] "<function>[1]2}" [," <function>[ 1]2]"]1[,“"FREQ"] | "FREQ"

Without index [1]2], the 1st parameter sets the current main channel ( 1}, and the
2nd parameter the adjacent channel,

Response string (e. g.):

{SENSe]:FUNCtion:ON? “POW:ACT","RFL2"
{SENSe]:FUNCtion: OFF? "FREQ"

This allows the user to set a 2-channel measurement as follows:
FUNC "pow:ac”, "pow:ac” or FUNC "pow:act”, "pow:ac2”

Additional frequency output in the IEC/IEEE-bus string (it contains 3 values separated by;):

"o

FUNC “pow:ac”, "pow:ac”,"freqq” or
FUNC “pow:ac2 ”,"freq" single-chanal measurement in channel 2 (B)



Header Data section
[SENSe[1]|21]
:AMPLitude
|:VOLTage
| :POWer
UNIT W | DBM | V | DBV | DBUV Y
iDB| PCT | REL | LIN N
{XDRB | XPCT | XREL | XLIN N
TUNIT? Y
For definitions see section 3.3.14
(REL = measured vaiue/reference value, LiN = measured value - reference value
X...= Reference value of the measured value of the other channei
Response string: <unit> e.g.: POW DEM or VOLT XDB
Note: With :VOLT = (AMPL and :POW, the unit {V or W) of the reiative functions
used for the calculation is determined,
fe.g......POW:LIN # Measured value (W) - reference value (W)

LIVOLT:LIN # Measured value (V) - reference value (V})



Switching on/off zero function ( offset correction)

Triggering a zero measurement

i 5
Header Data section

[SENSe}
:CORRection
:ZEROQ
[STATel ON | OFF
[:STATe]? ]
:iN{Tiate
:INITiate? N

A zerc measurement is anly possible in the selected channel.

Response string: 110 {with ...:STAT?)
01 {with . INIT? 0 = ok;1 = error)
Note: Synchronization in the run of a BASIC program
IECTRERM 1:IECTIME10000:" Timeout 10sec

IECOUT20, “CORR:ZERQ:INIT?”
IECINZ20, ERS:IF VAL {(FRRS) >0 THEN PRINT "ZERO ERROR”
Upan transmission of command ....INIT[?], the ZERO function is automaticaily

activated.
Range selection fixed or automatic)
Header 1 Data section
[SENSef1}2]1]
AMPLIitude
1:VOLTage
j :POWer
:RANGe
£:UPPer} <value/NRf> Tunit] | MIN | MAX | DEF
[:UPPer]1? [MIN | MAX {DEF} Y
UNIT?
TAUTO QON | OFF |ONCE
(AUTO? Y

The range selection (fixed range) is effected by indicating the expected measured value
(not the displayed value) and switching off automatic range selection.
e.g.. SENST:POW:RANG :AUTO OFF; UPP &0mW

Value range <value/NRf>: depending on the sensor
{unit; all basic units:
{UIMIV, [PIN]U]M]W, DBM, DBV, DBUV)

Rasponse string: <MR3> e.g.: 100.000E-03 {with ....UPP?)

(Nominal value of selected measurement range)

110 (with ...:AUTO?)
VW {with...:. UNIT?)
Note: using AMPL:RANG: AUTG  ONCE

an Internal 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 -

Selection of channel

e ra o

Header I Data section
INPut
1SELect "A" | "B”
:SELect? N
‘NSELect <number/NR1>
‘NSELect? N

(as string command or via nurm. entry)

Valye range <number/NR1>: 112
Response string: "A" | "B" or 112



s A . o
Hm Data section
INPut
:SENSors
:INiTiate N
INPutil{2:
:SENSors
[NITiate? N
TUNIT?
:SENSors?
INPut[1]2)
:SENSors
INfTiate? N
TUNIT?
HUNFO?
‘TEMPerature? [CELSius]
:SENSors?
Response string: with ...:UNIT? or with ...;.SENS?
Xy oderx, if..
with UNIT? (e. g.)
W;0
with .. INFQO?
1,71:NRV-Z51 / 50:0857.5004.02:101146/006:R&8 Muenchen 125.02.92;0rnl
0,72: : H i H L‘ nl+ECT
| Data of calibration
| calibration center
! Serial number
L“ R&S stocck ne.
Designaticn of sensors
Channal
Status

0 no sensor

1: sensor

With ....TEMP? (sensortemperature)

0 -» o temperature sensor available
300.0 in K{elvin)
23.0 in Celsius, if specified

Detection of a sensor replacement via SRQ is possible by evaluating the
Ques.Status/Volt Bit 4/12 (section 3.8.6)



Table 3-6 Commands for setting the measured value filtering -~
(average value)

Setting measured-value filtering {automatically according to
measured value/resolution)
Heade Data section
CALCulataf1}2]
FILTer
AUTO ON | OFF | ONCE
IAUTO? N
Response string: 110
Note: .. ONCE internal measurement, current fifter setting is set and '

retained

Setting measured-value filtering

Header Data section

CAlCulater1}2]

(FlLTer
‘NSELect <number/NR1> | MIN | MAX | DEF
:NSELect? {MHN | MAX | DEF] N

Vaiye range <number/NR1>: 0to 12
0 no/ 12 maximum filtering

Respanse string: 0..12

{with setting ....AUTO ON current filter setting

of Last measured value)

The tables for setting the filters in the automaticc 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 filter setting are specified in the data sheet.



Table 3-7 Commands for readout on the display and with IEC/IEEE-bus output

Header i Datasection
DISPlay
[:ENABle] ON | OFF
[:ENABle}? Y
Response string: 10
Setting the display value resolution
Header Data section
DisPlayr1i2]
:ANNotation
:AMPLitude
| :VOLTage
| :POWer
‘RESolution “LOW” | "MEDium” | "HIGH"
:RESoiution? N
‘NRESolution <zahl/NR1> | MIN | MAX | DEF
:NRESolution? [MIN | MAX | DEF} N

{as string command or by num. specification)

Valye range < number/NR1>: 3.5
Response string: "LOW" | "MED" | "HIGH" or 3...5
Note: This also defines the resolution of the output value for

IEC-bus transfer.



Header

Switching beteen single-channe!l and dual-channel display / measurement

Data section

DISPlay
:ANNotation

:AMPLitude
[ :VQOLTage
POWer
:AMPLRuda?
|:¥OLTage?
| POWer?

SINGle | DUAL N

Response string:

Note:

SING / DUAL

DUAL is only possible with 2 sensors,
dual-channel display implies duai-channe! measurement.

in this mode, the maximum measured value resolution cannot be used.
This is possible after switching off the display (DISP OFF)

IEC/IEEE-bus command:
DISP:ANN:AMPL:RES MIGH: :DISP OFF

{see also table 3-17, DIAG:EST5 ONJ
With ... SINGle always switches to simple reading of the amplitude value and

may thus also switch off a possible display of the frequency or measurement
uncertainty.



i e i i

Switching on/off of frequency display
Display of measurement uncertainty of measured am

Masder 7 Data section
DiISPlay 11}2]
:ANNotation
:FREQuency ON | OFF
:FREQuency? Y
(UNCertainty
[:5TATe] ON | OFF
[:5TATe1? N
TGSWR <value/NRf> |MIN | MAX | DEF
GSWR? [MIN | MAX | DEF] N
Value range <value/NRf>: +1...+10
Response string: 110 {with ...:STAT?)

<NR3> (with ....GSWR?)

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

Table 3-8 Commands for setting the analog bar

Switching en/otf/scaling of analog bar display
Header Data section
DISPlay[1]2]
:ANRNotation
:BARGraph

1:$TATe) ON | OFF

[:STATel? N

:5CAlLe [ON] | OFF

15CALe? N
LOWer <value/NRf> |MIN | MAX | DEF
LOWer? [MIN | MAX | DEF] N
:UPPer <value/NRf> [MIN |MAX } DEF
WUPPer? [MIN | MAX | DEF] N

:AUTO {ON] | OFF | ONCE

:AUTO? N

VOLume [ON31 | OFF

'VOLume? N
Value range <value/NRf>: -+/-10%"1?
Response string: 110 {(with ...STAT2/SCAL2..)

<NR3> e.g.: 10.000E +00 (with ..:LOW?/UPPY)

Note: See also sequence example for setting with fixed scale

in section 3.8.5.1
.-.ONCE internal measurement and
retained setting (SCALe) corresponding to measured value



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

Switching on/off of extreme-value collection

Header 2 Data section

CAlCulate[1|2]

(EXTReme
[:STATel ON | OFF
[:STATe:? N
Respanse string: 1140

Reset extreme-value memory

Header Data section

CALCulatei1|21
(EXTReme
(iNITiate N

Response siring; no query possible

Reading the extreme-vaiue memory {enly query command)

Header Data section

CALCulateri}z?

:EXTReme
IDATA? [MiNimum | MAXimum | MAXMin} N
Response string: <NR3> e.g.:1.000E + 00

(independent of display setting since
parameters are specified)

Selection of readout with extreme-value collection

Header I Data section
DISPlay {12}
:ANNotation
:AMPLitude
{:VOiTage
| :POWer
‘EXTReme [ON | OFF | MINimum [ MAXimum | MAXMin]
(EXTReme? N
Response string: 0} MIN | MAX | MAXM
Note: With ‘OFF’ and IEC-bus operation, extreme-value collection is

nevertheless possible in the background.



Table 3- 10 Commands for reference value entry

Header Data section

nit

[SENSe[1]213
{AMPLItude
| :VOLTage
j :POWer

TUNIT?

:REFerence
MVALuefz {1}

:REFerence <value/MRf> |MIN | MAX | DEF

:REFerence? [MIN | MAX | DER)

Value range <value/NRf>: +/-10+/-3

withV  {default unit with:VOLT)

+10+/-8 with W {default unit with :POW)
-200 ... + 200 with dBY
-100 ... +300 with dBuv
-200 ... +200 with dBm
{unit: mv, V, mW, W, dBV, dBm, dBuV)
DEF; 1V
Response string: < NR3> e.g.: 20.000E + 00 {with... : REF%)
< UNIT> e.q.:. DBM orV {with... : REF:UNIT?)
Note: Transfer of the measured vaiue frem the other channe! with entry of
the numerical suffix with MVAL;

e.g.. SENST:AMPL:REF:MVALZ

Sequence measured value trigger + transfer of the measured value:
*TRG, *WAL; :AMPL REF :MVAL

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

Entry of attenuation correction

Header Pata section

[SENSe{1}2]]

:AMPLitude
1:1VOLTage Y
[:POWer
:ATTenuation <vaiue/NRf> (D8] |MIN | MAX | DEF
HNIT?
:ATTenuation? [MIN | MAX | DEF)
Value range <value/NRf>: + 200 (0 dB = OFF)

Response string:

<NR3> e.g.: 20.000E+ 00



Input impedance
SARAER IS LA,
Header Data section
INPut[1}21
JIMPedance? <value/NRf> |MIN { MAX | DEF
UNIT?
:fMPedance? [MIN | MAX { DEF} Y
Vailue range <value/NRf>: +1to +1000

{is correctly set during evaluation of power sensor data),
DEF: depends on sensor

Response string: <NR3> e.g.: 50.000E4 00




Table 3-11  Commands for frequency response correction

Setting for frequency response correction

Header Data section
{SENSe[1]213
:CORRection
:FREFerence <value/NRf> [unit] |MIN | MAX | DEF N
:5TATe ON | OFF
STATe? N
:FREFerence? [MIN | MAX | DEF) N

Value range <value/NRf>: +103... +1012 Mz (unit : Hz, kHz, MHz, GHz)

Response siring: 10 (with....STAT?)
<NR3> e.q.: 10.000E + 06 (with ...:FREF?}
Note: By transmitting CORR:FREF <value/NRf>, numerical frequency response

correction is automatically switched on.

in the case of entries exeeding the specified limits of the connected sensor,
the correction value of the limit parameter is used for calculation.

(e. G. NRV-Z5! fipax = 6GHzZ, fypyp = 20 GHz - > corrected as for 6 GHz}

Switching on/off of frequency measurement {via DCFREQ input)
Scale of DC-FREQinput
Header Data section
[SENSe[1|2]]
:FREQuency
:5TATe ON | OFF
. iSTATe? N
[SENSe]
(FREQuency
tADJust
LOWer <value/NRf> V,<value/NRf> [k|M|GjHZ
LOWer? N
:UPPer <value/NRf> V,<value/NRf> [kIM|GJHZ
:UPPer? . N
Value range <value/NRf> Vo +/-12
<value/NRf>  Hz: +0.. +999 10°
Response string: 110 {with ...:STAT?)
<NR3>,<NR3> e.g.: 10.00,10.00E+ 06  (with...:.LOW?)
Note: Switchover between numerical and analog frequency response correction

Command sequence for numerical frequency response correction:
SENS:CORR:FREF <value/NRf>

Command sequence for analog frequency response correction:
SENS:FREQ:STAT ON;:SENS:CORR:FREF:STAT ON

MIN | MAX | DEF can be sent, also for a single parameter, however 2
parameters must always be entered.
DEF: current setting

e.g. FREQ: ADILOW  DEF 0GHz or FREQ: ADJ:UPP? DEF, MAX



Header Dat sectiopn

[SENSe[1]2]13
(CORRection
:FREFerence

:EDATa <freq.wert/NRf> funit], <att.wert/NrRf>[dB] [ ....] N

:EDATa
:USE ON | OFF N
D “text-string” N
:REMove:ALL
1iD?
POINTS?
(FREE?

EDATa <index> N

Description of individual commands:

Loading a list

:SENS:CORR:FREF

:EDATa <freq.wert/NRf> [unit], <att.wert/ NRf>[dB} [ ,...]

Thiss command must be transmitted at least once to the NRVD for sach point of the frequency
response carrection list, the vaiues 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.wert> can be interchanged at one frequency response point.

A maximum of 80 frequency response points (pairs of values) is permissible,

Value range:;
freq.value: (0to+1012), .4 -> f, + 10 kHz
att.value: (1200) current attenuation vaiue
{A pasitive att. value increases the display value}

Note: For reloading a list, the current list must be deleted with command
CORR: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,

Possiblie error message: -222, "Data out of range” outside the value range
-109, "Missing parameter” no pair of values
-131, "Invalid suffix” unit error

-224, "lHegal parameter value” faeq <fn + 10kHz
-225, "Data out of memory” n > 60



Querving a list point

:SENS:CORR:FREF

EDATa? <index >

Value range: <index>
Response string: <NR3>,<NR3>

Possible error message: -15, “No list defined”

-109, "Missing parameter”

-223, "Too much data”

-224, "lIlegal parameter value

Switching on the correction with the data of the loaded list

0 to (points-1), max = 59
{frequency, att. value)

no list loaded
Index missing
only 1 index permissible
outside the value range

:SENS:CORR:FREF

:EDATa
:USE ONIOFF
:USE?
Response string: 110

Possible error message: 15, "No list defined”

Entering a text identification for the loaded list

ne list loaded

:SENS:CORR:FREF

:EDATa
1D "text-string”
D7
Value range: max. 12 characters Limitation automatic
only characters that can be
displayed are permitted
Response string: text string
Nate: Alist can grt an ID only if a least 1 list point is defined.

Possible error message: 15, "No list defined”

no list loaded



Querying the number of used or free list points

:SENS:CORR:FREF

:EDAT:
:POINTS?
:FREE?

Response string <NR1>

Deleting the compleate list

:SENS:CORR:FREF

(EDATa
‘REMove:ALL




Table 3-12 Commands for reading out the measured-value memory

Reading the last valid measured values query command)
Header Data section
SENSe(1!2]
:DATA
:AMPLitude?
|:VOLTage? Y
[ :POWer?
SENSe
:DATA
‘FREQuenty? Y
Response string: < NR3> e.g.: 13.010E + 00
Note: These commands need not necessarily be used with *TRG or GET

These commands also permit to read measured values in local mode.

Table 3-13 Commands for setting the test generator

Switching on/off of the test

Header Data section
OUTPut

(ROSZillator
[:STATa] QN | OFF
[:STATe1? Y

Response string: 110




Table 3-14  Commands for setting the analog output/external trigger ingut

Switching on/off of the DC analog output  (option)
Header Data section
OUTPut{1]2}]
:pC

{:STATe] ON | OFF

[:5TATel? N
Response string: 110
Note: Scaling is possible via the analog bar

{setting commands see Table 3-8).
It need not be switched on for this purpose.

Switching
Meader Data section
TRIGgar
:50OURce EXTernal | BUS | iMMediate
(SOURce? Y
Response string : EXT | BUS | IMM
Note; [TRIG:SOQUREXT

only enables the external trigger input *trg can be sent in this mode any time.

STRG:SOUR IMM
means free-running measurement. The measurement rate is equaf to that

LOCAL mode; . e. intermdiate values are cutput,

The measurement results can be read without additional command via the
JEC/IEEE bus,

Sending *trg automnatically switches off this mode again.



Table 3-15 Commands for device-internal status management ('STATus’)

A ot

Command 'STATus: OPERation’

2o,

Header Datasection

STATus
:OPERation
IEVENLE?
:CONDition?
(ENABIe <value/NRf>
(ENABle?

< K<<

The commands 'STATus: OPERation’...have no effect with the NRVD,
however they must be implemented according to SCPI.

Value range <value/NRf>: 0...65535
Response string: <NR1> or, 0
Evaluation of an exceptional case with the NRVD
Header % Data section
STATus
:QUEStionabis
[:EVENt]}? A
CONDition? ¥
ENABle < value/NRf> Y
ENABle? Y
tAMPLitude
F:V0OLTage
[:POWoer
[EVENE}? Y
:CONDition? Y
ENABe <valua/NRf> Y
ENABIe? v
FREQuency
{:EVENt]? Y
:CONDition? Y
:ENABle <value/NRf>> Y
:ENABle? Y
Value range < vaiug/NRf>: Q.. 65535
Response string: <NR1> e.qg.:5

Note: AMPL/VOLT/POW are equal and affect the same register.



Reset ali status

register)

registers (except EVENT

Header Data section

STATus
:PRESet

Response string: No guery possible




Table 3-16  'SYSTem’ commands

RS

Reading the SC {only query)

Data section

SYSTem
ERRor? Y
Response string : <error number >, "error text [; cause}”
e.g. 0,"No error” (see 3.8.8.2)
Setting/changing the iEC-bus address
Header Datasection
SYSTem
COMMunicate
1GPIB
(BUS
:ADDRess <number/NR1 > Y
Value range < number/NR1>: 0to 30
Response string: no query possible

Reading the SCP!version relevant to the instrument  {oniy query)

i

Header i Data section

5YSTem
:VERSion? Y

Response string: e.q.1992.0

Switchover to commands for instrument calibration or [EC-bus language
Header I
5YSTem

:LANGuage "TO_CALibrate_the_device” Y
1 "COMPatibility” | "NRV"
| “ SCPI™ | "NRVD™

Datasection

Response string: no query possible




Reading out the hardware error string

Header Data section
| DIAGRostic

:AHARdware? [<number/NR1 >]

Value range: <number/NR1> 0..46,48 ... 51

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

Response string: {without parameter)
if no errors have been detected,

in the case of hardware error,

{meaning of the individual hits 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 coiumn.

43 index 4] ——1

Since the error bits are placed ahead, they can be easily evaluated in the controller (only 1st line).

(All lines are filled up with <space> = 20H and terminated by CRNL.)
E.g.:




Response string : { with parameter, 0to 46)

tower limit value current measured value  upper limit value

Response string : { with parameter , 48 ..51)

3 hex numbers (internal conversion values)

fower  current  upper Hmitvalue

The following commands can be used to further examine the analog hardware:

DIAGnostic : AHARdware <NR>
BPAAGnostic :ASET <MR>
DiAGnostic {ATEST <NR>
DIAGnostic :ACONverter? <NR>

see section 7.3.2.2 / Service Manual



3.8.5.3 Triggering a Measurement -

When the NRVD is operated in the remote state, a measurement must be triggered intentionally by
the controller (after modifying/setting all necessary parameters):

The appropriate commands are as follows:

1. Universal command (Group Execute Trigger) to [EEE488-1/ R&S BASIC e.g. (BUS-Adr 20)

[ECLADZ2CHECGET

2. Common command (to IEEE488-2)

*TRG

3. Query command (no further parameters possible)

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 additional
commands}, an internal handshake synchronization taking place with the measurement, i.e. upon
polling prior to the end of the measurement, the bus handshake is stopped until the end of
measurement.

{note the timeout!}

When the external trigger input is enabled (TRIGger: SOURce EXTernal), a measurement can also be
started via the external trigger input.

f no measurement is triggered and no measurement result is provided in the output buffer, the
exceptional measured value 9.9E+ 37 is issued by the NRVD, This can be switched off by the command
DIAGnostic: TEST2 OFF. Note that the described query (addressed to talk with nothing to say) causes a
BUS TIMEQUT or handshake error.



INIT FETCh? ABORt

INIT

FETCh?

ABORt

This command starts a measurement and stores the result in the output buffer,
without generating an IEC/IEEE-bus-String that a controller could read.

The following measured values that are triggered with INIT are also stored in the
output buffer.

With this query, all measured values generated by INIT can be read into the controller..

CAUTION:
INIT; *WAL *IDN? generate the following EC/IEEE-bus-string:

20.01E-03; ROHDE&SCHWARZ; NRVD.....
i. e. the complete output buffer is sent upon a query

Abort of the running measurement



3.8.5.3.1 Measurement Rate -

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

a) Setting FILTER

0 :fastest measurement mode
12 : slowest measurement mode {greatest filtering of measured values)

Depends on the test level {power) in the case of automatic filter
b) Dispiay unit(s)

Fastest display in the basic unit, since no conversion takes piace

with voltage probes: Vv

with power sensors: W

c) Additional measurements/displays; corrections (FREQ. / ATT-Corr.)

Each additional measuring or display task (e.g. analog bar display) requires processing
time.

d} Value display

To obtain shorter response times via iEC bus, the value display can be switched off.

DISPlay:ENABIle OFF

{The analog bar must be switched off separately).
e) Use of trigger command

The trigger GET (tc [EEE488-1, Group Execute Trigger) requires the shortest internal processing time of
the NRVD.

IECLAD 20 : {ECGET

It is useful to set the NRVD {or test set) first and then send the trigger command separately, since the
trigger command will be immediately executed in this ¢case, f the NRVD is to be set for each
measurement, the trigger command *TRG may be appended without losing much time.

It should also be mentioned that, apart from the response 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, calculations or the drawing of the curve may be nested into the
measuring time of the next measurement)

A setting sequence taking into account items a) to d) reads as follows:

*RCL 0 CALC:FILT:NSEL 0 :DISP:ENAB OQFF

If necessary, a complete initialization sequence (see 3.8.2) is to be sent first,



3.8.6 Status Management in line with IEEE488-2/SCP1 -

H
128 17 | PON I
128 |7 F~OSY) 64 16 | URQ |
64 |5 | mss 32 |5 | CME | Setting one of these bits
322 s bpsp ———-E 16 |4 1 EXE causes an entry into the |
16 14 L may— 8 |3 | DDE | ERRQE-queue i
4 8 13 Legs 4 4 |2 QYE i
4 12 o 2 |1 Jo 1
2 |1 ]g 1 1o | orc .
110
¢ Event-Status-Byte (ESR) to. JEEE488-1.2
. I
Status Byte (STB) {see. Tab. 3-3b) I
(5. Tab. 3-3¢} I
Output buffer
{O5*) aperation |
status is not i
evaiuated with NRVD
]
151 unused i
1410 i
1316
12} 0 i
15 | unused H
Il B + 440 i
1o 3 (3]0 i
1240 a | 2] orwo
11§06 i |
0o 1 10} UFLO(neg.) !
g 0 i
-+ 25618 ZERC ) ]
1287 CAL# QS:FREQ to. SCPI
6 i
5 p g 151 unused c ]
1440
i614 |- FRE s H
3 0 @ 8192 {13] S.overioad ! A !
3 3 4096 | 12{ Sensord N ]
7 1y 2048 | 11| NumoFLO | o
190 - VOLT 1024 [ 10} Hdw.CFLO £ !
512 19 OFLO L i
256 | 8 UFLC 2
Questionahle (QS) 7 1o I
Status +1y s lo c }
32 |5 | S.overioad ¥ H 1
16 |4 | Sensor? A l
8 (3 Num . OFLO N {
ERROR-Queue (ERQ) 2 one £
(5. ESR) Pi0 g URLD Loy
1
Qs:VOLT/POW !
Fig.3-7 Structure of the status registers in line with |EEE488-1,2/5SCPI
Notes: 1} Sensor overload: Sensor is operated at its upper limit. (danger of being damaged)

2} Bitset means that a sensor is plugged in, but not initialized. If no sensor is plugged in,
bits 0 to 3 or8ta 11 are set, COND bit 4/12 is reset; EVENT bit 4/12 is set.
Thus, the EVENT bit 4/12 permits to detect or evaluate sensor replacement.
(Bits 0-5 / 8-13 = Q: device in the channel is ready to measure, only applies to
calibrated sensors.)

3) Thesignificance of the bits is given to the left of the registers.

4) End of calibration measurement

5) Zeroerror
The end of a zero measurement can be recognized via the FVENT bit.
Associated COND bit = 1 —» ZERO ERROR

[+ logic ORing (sum bit)]



3.8.6.1 Structure and Comparison of the Individual Registers of the NRVDw

PRE

H- IST

T T
bOCOND e COND 5TB COND
) || available 1 1
: PTRANS } ; PTRANS 4 fixed
ESR EVENT

i . MSS
ESB . . [1Qs " E;‘ {(SRQ}
- =
ENABLE SRE
Event-Status internal structure Parallel/Serial
Register of a SCP1 register POLL-Register
COND and. PTRANS [ + :lcgic. QRing {sum bit}]
registers are nat [ *2logic. ANDing {Masking)]
available
Fig. 3-7 Statusregisters (comparable registers are at the same level)

An SCPI status register actually consists of 2 status registers {CONDition/EVENT): 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 installed as unchangeable '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 illustrated in Fig. 3-7, the status management is hierarchically structured. When
enabied via the 'ENABLE' register, the superior registers can be caused to generate an SRQ.

The meaning of the individual hits of the two registers for VOLTage {AMPLitude/PCWer} and
FREQency can be cbtained from Fig. 3-7.

The Event Status Register {(ESR) features a similar structure, except that the '‘COND’ition and
"TRANS'ition part are not accessible to the user. Since the 'COND’ register is described internally, the
ESR register should always be additionally read during SRQ evaluation (ESB bit set) so that every new
event leads to a new SRQ. To allow a comparison, the equivalents of the status byte STB are given. 'IST*
and PRE are to be viewed separately.

The commands associated with the SCPI registers are indicated in Table 3-15. Their usage is to be
explained by way of an example. (See also 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 OFLO).

1. Setting the FREQ-EVENT mask {enable)

STAT: QUES: FREQ: ENABLE 7

2. Enabie gquestionable FREQ status

STAT: QUES: ENABLE 16

3. Enable SRQ/status byte

*SRE 8

or
in one command line

STAT: QUES: ENABLE 16; FREQ: ENABLE 7; *SRE8

By setting the bits in the QS:FREG-'COND’ register an SRQ is generated.

By reading the "EVENT' registers {in the SRQ routine)

STAT: QUES: EVENT?; FREQ: EVENT?

they are dejeted. The following string may be read in as resuit

: 16;1
16 being the FREQ bit of the guestionable status and 1 marking an invalid frequency measurement
result.

Reading of the QS:FREQ 'COND' register without SRQ evaluation is also possibie.

3.8.6.2 Clearing/Resetting the Status Registers

Table 3-18 Influence of Clear/Reset on the status registers

SCPl-Register |IEEE488-2-Register

ENABLE EVENT ESE/SRE ESR/STB
*RST - - - - .
*CLS - clear - ciear
power-an raset# clear# clear# clear#
STATus:PRESet reset - - -

# only if Power On Status Clear Flag is set (*PSC 1, Table 3-3a)

A complete initialization sequence, which resets the internal status management
(including a basic instrument setup), therefore reads as follows:

*RST;* CLS;*ESE 0; SRE 0; STAT: PRESET




3.8.7  Serial/Parallel Poll 1EC-bus Demo Program (R&S BASIC) -

The evaluation of serial/parallel poll is to be iliustrated using a reconstructable demo program (R&S
BASIC) and its printout. In addition to the comments in the program printout refer to the description
of the used commands.

Demo-program

10 IZEC TERM 10: IEC TIME 10000: Nrva=20
30 ON SRQI GCSUB Srg_reg

50 PRINT "INIT®
60 GOSUR Init _sequenz

80 PRINT “Paulty command sequence®
30 IBC OOUT Nrvd, "ERRQR STRING; *trg”
100 GOSUE Do_anvthing_or wait

L2 PRINT "Tragger measured string 1°
130 LEC U Mrwd, "roygn

240 GOSUB Do_anything or_wait

LEQ
LB0 PRINT "Trigger measursd valus I
LT IEC OUT Nrvd, "pow:range lmi; range:auto offtorge
280 GOSUE Do_anvihing_or_wait
a0 ¢
00 PRINT "Enge
210 END
220 EEE LA RS R T R R R R L R R T R R R R R R
Printourt
Comments
INTT

Faulty command sequence
Regquest from MRVD
te = 96
tus Register = 48
"Cormand ervor!
‘exgcution arror’

i
&

STAaTus

Iz}
Event-5t

Error-Queue

. "Undefined header; ERROR STRING®
,"Prigger ignored; *TRG"

I oan error i
g,"No erron inoa comrand

an incliudad strigger
command i1s not evaluaced

Tr.gger measured value 1
Request from NRVD
Status Byte = 80
Messwerrt= 20.000FE-03

Trigger measursd value 2
Request from NRVD
Status Byre = 88
Measured values 9.9E+37 F““‘“ Hardware-Qverflow
Quesg. Events = 1;4;0 )
Ques. Status Voltage Channel 1 = (0000100

Ques. dtatus Veltage Channel 2 G0001L.]
Measured value channel 1 invalid

H]

End no sensor in

channel 2



Comments
-

900 v HEKEE KK AL RN E AT H XTI XTXTN Frdowr ko e ok WAIT_ROUTINE w
$10Do_anything_or_wait:

920 Wait=l

930 WHILE Waizt=1

940 WEND

951 RETIRN

L R R R R R R R R e Y T i

1000 . FHE X T AR EEEERE R TR AT T XN F AT LR TET R AR A >k IN:T_ROUTINE *
1010Init_sequenz:
1020 TEC QUT Nrvd,"*rst;-¢ls;vese 0;7sre (;stat:pres”

L1830 e
i¢s0 o Enable ERROR in ESR, SRQ on ESB, MAV, FRPOLL
1850 IEC QUT Nrwd, "*ese 60;*sre 48;*pre 64 = £)

1080

“O70 Inable EVENT-Register svaluation

1080 IZC OUT Nrwvd, 'stat:ques:enable 17;volt:enable E5535¢

LGO0 * e e e e
ing e PPOLL 1 on DIC4 # 8§ {zul. DIOL-DIOR)
1110 IEC 2C0M MNrwd,i.d

120 0
1130 RETURN

‘._“_40 I R R R R Iy L e e s

ECQD * LR A R R R AR E R AR AR R R R L RN T R SRQ“RGUTENE *

2Cl08Srg_r=qg:
ZOZ0 e o e e e e e

2020 - chesx whather NRYD has sent SCQ

2100 ¢ check wnether 5RQ Is valid (MSS set)

{Sth&% AND 15)<»0 GOSUR Mav_ready

08) <=2 GOSUER Qs_
ZITO e e
2180 End of wait loop

2190 Waie=0

2Z2005xg_end:

2210 ON SRQ)l GOSUB Srg_reg: RETURN

2220 . KEKE N NG h R T Tr d TR LT N e wr T w b kXN H W ®wddde oo deod deowrdedreow

1} Every SRQ routine should contain 2) A measured value must be read first, since the
these queries so that only {rue output buffer is cleared by transmitting commands,
SRQs are processed. {However, it can again be reguested by the

NRVD using the command VOLTT)

3) I the ESB bit is set, the ESR register must ba 4} Bit Q5 {= Ques. Eventreg.) is not directly enable.
react out; otherwise no further Since this bit is nevertheless set (Enable: fine 10803,
SRQs can be generated.. the gues, status can be evaluated with SRQ

{e.q. MAV = 1}, if necessary (Q5 = 1)
Q5 can be set asynchronousty,



3000 @ Axwwxwwk kAW kA AwANF kRN RN KX A AR AT DORLEVALUATTON * ~

3010Esxr  check:

1020 IEC OUT Nrvd, "*ESR?": IEC IN Nrvd, Esr$

3020 ° e e e e e
3040 ¢ Evalustion of ERROR stavus only
3050 Esr=VAL(Esr$): IF {Esr AND &0)=0 THEN RETURN

060 e e ——————————

3070 PRINT TAB{20};"Event-Status Register = “;Esr$

3080 IF (Esr AND 32)=32 THEN PRINT TAB{3(};"'Command error'*

3080 IF (Esr AND 16} =16 THEN PRINT TAB!30);"'execucicn error'”

3100 IF (Esr AND 08)=08 THEN PRINT TARB(30); ' device dependent error
3110 IF {Esr AND §4)=04 THEN PRINT TAB(30};" query error'"

3120 PRINT TAB(Z0);"Error-Queus”
1130Err_gueue:
3140 1EC OUT Nrwvd, "syst:err?r: IPC IN Nrvdg,Errs: PRINT TABRB{30):Errs

315 e e e e e
3160 - check whether 0, "Wo errcr”

3170 IF NOT (LEFTS{Err$.1)="0"} THEN GOTO Brr _gueue

3180 RETURN

3190 EE R R R R R R AR e R R R R R R R e R R s

4000 - #FxxErwoEssrwerkysarckkerr OUPS REGISTER EVALUATION
£010Qs check:

F0L0 © e e

3330 Read all 'EVENT® - registers

4040 IEC CUT Nrvd, “STAT:QUES:ZVENT?; VOLT:EVENT?; ; STAT:QUES: FREG: EVENT?*

4050 IEC I a5

4060 PRINT TAR{Z0)};"Ques. Zvents = " ;08§

2070 e

L0810 Evaluation of Ques. status onlv for
amplitude {VOLT)

£085 ist.aiement

4090 IF (VALI(QS$) AND i}=0 THEN RETURN

SLC0 T e

4110 IZC QUT Nrvd, "STAT:GUES;VOLT:COMD?": I IN Nrvd,0s5: Qs _v=VALICsS)

L2120 Qs wi={(Qs. v AND 23%): (Os5_w2=(Qs_vw/ /256

4220 PRINT TAR(30}; "Ques. Status Veltage chamnel 1 = “;RICHTS{BINS{Qs_vl),3)

£240 PRINT TAR(30);'Ques. Status Voltage channel 2 = “;RIGHTS(BINS(Qs_ w3}, )

&180 0 e

4160 check, OFLO channel 1

2170 IF {Qs._wl AND 14)=0 THEN RETURN

4150 PRINT TAB{20); "Measured value channel 1 invalid®

4150 RETURN

4200 b LA A R R E R ML RS EEA R AR L R ERE R R R R k.l

SOGG El AR EE R EREEE R EEREEERE R EE TR EERE SRR T R TR MA‘J‘"E‘\IA:JATION L3

5010Mav _ready:

3020 ZEC IN Nrvd,MwS$: PRINT TAB(20); "Measured walue=";MwS
3030 RETURN

SO0 & *FF R R A R R R A A P A KRR AR N AN T AT R RYN R kR A A kA T TR e ™ Tk



3.8.8 Error Messages

3.8.8.1 Error Handiing to IEC625-2 or IEEE488-2 and SCPI

Errors detected by the NRVD during iEC-bus operation may be indicated on the display by the message

[ [EC. ERROR - 113 ]

MENU

O 40

At the same time, the corresponding bits are set in the Event Status Register (ESR). If the associated
enable mask ("*ESE") is set accordingly, a service request {SRQ) can be caused. The bits in the Event
Status Register remain set until this is read out or cleared hy the commands "™*RST" or "*CLS".

Errar codes with a negative sign are generaily defined by SCPI; positive error codes are device-specific,
Particular device-specific error codes (warnings) as output in manual operation are assigned the error
codes defined according to SCPlin remote operation. {Tables 3-19/3-20)

{e.g. WRNG. 1/Can't RCL = -314, "Save/recall memory iost")

Hardware errors detected by the NRVD during the switch-on routine or during permanent self-
monitoring, may be indicated on the display by the message {e.q.)

[ DEVICE-ERRCR* 0002 ]

MENU

O Ogd

The command 'SYSTem:ERRar?’ causes the error string -240,"Hardware error; 06002 " to be output.

The code 0002 is a hexadecimal code of the individual error hits. For the meaning of the error codes
(device error), refer to Table 3-21 and the explanations given in sections 3.6.2 and 4.3.

3.8.8.2 Reading in the Error String

All errors detected by the instrument are stored in an error queue for further evaluation {max. 3
entries possible}. This queue functions according to the FIFO principle, i.e. the first entry stored is read
out first, the last entry is read out last.

To determine the error cause via IEC bus, e.g. after a Service Request {SRQ} has been triggered, the
command

SYSTem: ERRor?

permits a string to be read in by the controller as follows:

< Error number>,"Error text [;cause]"
e.g.

-113,"Undefined header; UNBEKANNTER:BEFEHL"
or

5,"2 sensors needed™



If the error queue is full, no further error messages are written to the queue. This is indieated to the
user by the string

-350,"Queue overflow",

which can be read out as the last error string.

if no error has been detected before calling up of this command (SYST:ERR?) or ali stored entries have
been read, the NRVD sends the string

3,"No error”

to the controller, deleting the queue.

3.8.8.3 Tables of Error Messages

3.8.8.3.2 Device-dependent Error Messages

Table 3-19 Device-dependent error

Execution Error

Device Dep. &rr

Event-Status-Register (ESR)

grror-siring EXE| DDE

3, "Available with opticn only”
4, "Missing sensor” xX*
5, "2 sensors needed”

8, "Allowed with AVG-mode only”
8, “Can't display”

9, "Save was locked”
10,"DC-Sensor plugged in”
11,7With thermal sensor only”
12,"Not availahie with this sensor”
13,”Not allowed with this setting”
14," Peak-sensor plugges in”
15,"No list defined”

P S e e O S

20,"CAL QUTP, out of tolerance”
21,"DC{FREQ) not calibrated”

99, "Function not implementad” 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 (DDE).



3.8.8.3.2 SCP!Error Messages

Tabies 3-20 Error messages in line with SCPI

Command Error

Execution Error

Device Dep. Err

Query Error

Event-Status-Register {ESR)

2 i 0

Error-string

EXE

DDE

Qve

-101, "invalid charactar™
-102, “Syntax error”
-103, “Invalid seperator
~104, “Data type error”
-105, "GET not allowed”

-109,

-1z,
-113,
-114,

-123,
-124,
-128,

«131,
-134,
-138,

-168,
-178,

-200,
=211,
=222,
-223,
-224,
-225,

~240,

-314,

“Missing Parameter”

“Program mnemonic toc fong”

"Undefined header”
"Header suffix out of range”

"Exponent teo large”
“Too many digits”
“Numeric data not aliowed”

"invalid suffix”
“suffixtoc long”

"Suffix not allowed”

"Invalid character data”

, "Character data too long”

"Character data not allowed

“invalid string data”
“String data not allowed”

“Block data not allowed
"Expression data not allowed”
“Execution error”

"Trigger ignored”

"Data out of range”

"To much data ”

"lllegal parameter value”
“Out of memaory”

“"Hardware grror”

"Save/recalt memory lost”

336, "Seif-test failed”
-350, "Queue overfiow"

-404, "Query error”
<410, "Query iINTERRUPTER"

-420, " Query UNTERMINATED"

-430, "Query DEADLOCKED”

KK H XK MR x

x> o=

bairagied

MR XX

>

KoK=

KX XX




3.8.8.3.3 Hardware Error (DEVICE ERROR*) ' -

Table 3-21 Hardware error (DEVICE error)

Transfer error front to
analog board

PARITY-ERROR (RECEIVE)

ANALOG-ERROR (ET)

TIMEQUT-RECEIVE

TIMECUT-SEND

IR TR R A N R T

0 0 .0 0 H 10 9 8 7 5 5 : 4 3 2 1 4]
x | 0N G | an Q77 (/1 o on

far internal usa CAL-DATA
SENSOR-FAJLURE BATT LOW
net used RAM-DATA
HARDWARE (EH) CHECKSUM (FIRMWARE}
Errors detectad during the Test only during switching on
measurement

Exampiles:

DEVICE-ERROR™ 00CE

FAENU

OO

or.-240,"Hardware error; 000E"
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

MENL

O 000

or.-240,"Hardware error;0010"

means that the connection to the measuring hardware (analog board) is interrupted, which is why no
measured value can be produced (servicing required).

if the bit "HARDWARE' error is set, ah additional errar string can be read in by the controller

PlAGnostic: AHARdware?

{see Table 3-17) using the command



3.8.3 COMPATIBILITY MODE With NRVD -~

Legend:
v = identical function as with NRV
- = Function is not available with NRVD.
Commands in brackets lead to a syntax error with NRVD.
E.g.. EO{ET) : EO -> okay, E1-> syntaxerror
itod = seethe following notes
Note: No <space>> may be inserted between [st letter and index {<number>).

E.g., KA Tiswrong, KAT or KAOT is correct.

<DATA > can be added to the command with or without <space >.
E. g., DUS0or DU 50r DU 5.010s correct,

3.8.9.1  Switch-over between SCPl and Compatibility Mode
is possible in the LOCAL as well as in the REMOTE staie.

LOCAL

SPEC

[ INIT LNG menu]

O 0@ O

NRVD
_ ] instruciion set
7
174

[ LANGUAGE SCPI* permissible

MENU

O OO

NRV
LANGUAGE NRV* instruction set
permissibie
MENY {compatibility
O O O mode)
REMOTE
Command:
SYST:LANG 'COMPatibility’ -» NRV commands
or
SYST:LANG ‘NRVS —» NRV commands
and/or

SYST:LANG ‘SCPT* - NRVD commands {SCPI)



3.8.9.2 Comparison of IEC-Bus Commands URV5/NRV <-> NRVD -

NRVD V1.3
NRV {URVS)
tibili
Compatibility 5CPI{short form)
Mode
"' separation character v ;" separation character between commands
co \4 INP:SENS:INIT
1 v 8) | *RST
DU, DV >DATA > v SENS:VOLT:REF < DATA> <UNIT> W,
DW, DM, DB <DATA> A W, DBM, DBV,
3 DBUV
DZ, DR <DATA> A4 INP:IMP < DATA>[OHM]
DF <DATA> v SENS:CORR:FREF <DATA> [[K | M [GIHZI]
DA <DATA> SENS:VOLT:ATT <DATA> [DB]
b = [AAIBB] vV 7)1 notavailable
EQ{E1) - not available {no hardwarej
FOtoF5 v 3y | CALCFILT:NSEL 1to 12 {filter)
DiSPANN:VOLT:NRES 3to5 {rasolution)
=y v CALCFILT:NSEL 11;:DISP:ANN:VOLT:NRES 5
F1 v CALCIFILT:NSEL  9;:DISPIANN:VOLTINRES 5
F2 \4 CALC:FILT:NSEL  7;:DISPIANN:VOLT:NRES &
F3 A" CALCIFILT:NSEL 5;:DISP:ANN:VOLT:NRES 5
Fa W CALC:FILT:NSEL 3;:DISP:ANMN:VOLT:NRES 3
F5 vV CALC:FILT:NSEL D::DISP:ANN:VOLT:NRES 4
WO (H1) - not availabie {obsoiete)
IA/IB A% the numerical suffix 1 or 2 {(without space, for channel 1/2Y can be
added to aimost avery commmand, e. g.: SENS2:VOLTATT 20
KAOKAl v SENS:VOLT:ATT <DATA>
DATA =0  ~—»off
DATA = 0 — an
KFO/KEY v FREQ:STAT OFF;:CORR:FREF:STAT OFF | ON
NO/N1 v not avail. in this way {(num. string changed) or DIAG:TEST1 ON[QFF
00/01 v 1) | SENS:CORR:ZERO:INIT {trigger + on)
SENS:CORR:ZERC:STAT OFF | ON
PA/PB v INPINSEL 1 {2
Q0 to Q3 Vv 4) | notavailable (other concept for SRQ), comparable commands:
*ESE ../*SRE..
Q1 A *ESE O; *SRE 16 > SRQ (80} MAV
Qz v
Q3 v




NRVD V1.3
NRY {URV5) Compatibili
patibility SCPI (short form)
Mode
RG...,RG1to RG4 v 2) | SENS:VOLT:RANG <DATA>; RANG:AUTO OFF
The setting of a measuring range is effected by specifying the measured|
value expected -
RG, RGO v SENS:VOLT:RANG:AUTO  ON [ | OFF]
Autarange
Ul to U7 {(WV] X} v SENS:POW:UNIT <UNIT> {with respect to W)
uv, uw v
Ug, b, U7, yz2, - 3) <unit> W, DBM, V, DBV, DBUV
USW, U4W, UsW, U3wW DB, PCT; REL; LIN
USWX, U4WX, UBWX, U3wWX XDB, XPCT, XREL, XLIN (AEXT)
or
SENS:VOLT:UNIT <UNIT> {with respect to V)
U0, U1, U7, Uz - 3) <unit> W, DBM, V, DRV, DBUV
UsV, Uav, usv, uzv D8, PCT, REL, LIN
USVX, U4VX, UBVX, J3VX XDB, XPCT, XREL, XLIN (AEXT}
WO te ‘W8 v 8) | not available
W2, W7 -
Ws v NL + EO!is terminator with NRVD
S0to ST not available or not availabie in this way
S0 2% not available
54 v CAL:INFO? {after CAL:CLEAR)
55 - DIAG:AHAR? (other output string)
or SYST:ERR?
56 Vv The instrument automaticaily checks its check sum on switching on.
A version number is displayed or can be evaluated using *IDN?.
5T v By adding a "7’ to the respective command, each instrument status can
be polied in principie.
5P v INP:SENS? {only sensar status 0,1}
X8, X3 v not availabie
X4 v TRIG:SOUR IMM
Xt v [DISP-ANN:VOLT SING;} *TRG
X2 v *TRG; *WAL; SENS:VOLT:REF:MVAL
X8 *} Vv IDISP:ANN:VOLT DUAL;] *TRG
The setting command "DISP:ANN:VOLT DUAL does not have to be
sent zach time; both measurement results can be read in ane string
and are separated by ';', 8. g.: "3.0672E-03; 1.000E+00"
(YOIYT(YX,YT) - not available
Z0toZ3 Vv By adding a "7 to the respective command the correspending value
can be read out.
26 v SENS:VOLT:REF?
71 v INP: IMP?
z2 Vv SENS:CORR:FREF?
73 v SENS:VOLT:ATT?

*) Note: The LOCAL keys is evaluated onle if the twe substrings are read into the controlier.



3.8.9.3 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 several commands in ane string, the NRVD, compared with the NRV/URVS, behaves as
if only a single command had been sent to the NRYV/URVS. The control computer is not stopped during
the string evaluation in the measuring instrument.

Notes/Supplements {additional commands):
For easier adaption of the NRVD to existing NRV programs, several additional commands have been

implemented, i.e. existing programs should run on the new NRVD without ar with only minimal
adaptions to be made.

Syntactic problems can be evaluated using the SYST:ERR? command, with so-called query errors {(-400
f.) being unimportant.

E. g.: -102, “Syntax error; W4", Terminator W2 not available.
W4, W5 (W0 or W6 (W1), W8 (W3) are permissible

1} 02 like 01, however, an instrument response is generated after the end of the zero
measurement which can be read into the controlier using IECIN.
0 = okay, 1 = error (see Timing as weii)
01,02 When evaluation takes piace via the {EC-bus, the power is output with a positive
sign.

2) RG1toRG4 sets the uppermost NRVD sensor ranges. The measuring ranges of the NRVD
sensors are expanded or alterad compared to NRV,

E.g.: URV>-71(DCsensor)

NRV — 4 measuring ranges 1V, 10V, 100V, 400V
NRVD  — 5 measuring ranges WomVv, 1V, 10V, 100V, 400 V
RG4 — measuring range 5 (NRVD) = 400V
NRV-Z1
NRV  — 3 measuringranges 10 mV {2uW) 100 mV (200 W), 1V (20 mW)
NRVD  — 7 measuring ranges 10 nW, 100 nW, 1 pW, 10 aW, 100 uW,
1w, 20 mWw
RO1 to... Using R1 to R15 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 <DATA> inV

RV <DATA> inV fixed range setting
RW <DATA> inW by specifying the measured value expected
RM <DATA> indBm (This does not alter the display unit)

RB <DATA> indBV
RS <DATA> indBpV

RG,RGO : autorange for all range commands.
5T returns the respective "true” NRVD measuring ranges,
e.g. 400V {DCsensor) = RGOS

Caution: With NRVD, fixed ranges are set, i.e. an ‘upwardly’ ranging ‘away’ is not
possible.



3)

4)

5)

6)

8)

us dBuVv
DS <DATA> respective data input command (in dBuV)

Q1to Q3 The use of Q1 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 additionaily.
ST then returns FA {possibly, substantially longer measuring times have to be
chserved?)

WO, W1, W3 are accepted, but W5, W6 or W8 are set, i. e. EQ! is sent with the defined
terminators in principle.

D == does not copy the impedance.

1 W8 is the basic state for terminators.
Measuring range indication using RGO or Rxy e. g. R05.

S0H/SOQUT  Switching on/off of test generator after C1: S0U0Q
50U? Pall: 01 SRQ {(85)
GO/G1 Switching on/off of measured value display after C1: G1
G? Poli: 01 SRQ {85)
RN? Poil of measuring range:

e.g.:" W 1.00E-3 SRQ (85)

Power sensor/TmW range

In the compatibility mode of the NRVD, the following commands are available in addition:

¥

¥

»

all "*" commands (e. g. *IDN? or *RCL / *SAV etc)
Trigger status (X3, X4}, SRQ status (Q1 to Q3), NO, Wx cannot be stored using *SAV/*RCL.

SCPY commands:
SYSTem:...
BIAGnostic:...
STATus:..,
CAlibration:...

When evaluating these commands and in the case of SRQ evaluation, the common commands
*SRE, *PPE, *ESE should be used.

Exception: SYST:ERR? leads to SRQ (85) with Q1/G2.

IECDCL or IECSDC executes a basic setting as in the case of NRV/URVS.






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 NRVD {(analog board and option NRVD-B2). 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 (UDS 5) are also required.

To avoid the loss of the calibration data, it is recommended to check the lithium buffer battery and
output N-socket as well as the contacts of the IEC 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  (leaning the Front Pane! and Display Panel

For cleaning these parts, only use a soft rag and, if required, a non-alcoholic detergent {no spirit or
benzine). The labelling panel can be removed after unscrewing the four screws at the front panei
edges.

4.1.2  Checking and Replacing the Lithium Buffer Battery

A memory with battery back-up on the processor board provides for the preservation of the stored
catibration data and reference vaiues 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 especiaily at higher temperatures, affecting the service life of the
buffer hattery. it is therefore recommended to replace the batteries approx. every 4 to 5 years or after
recalibration.

Battery check:

® Remove the two rear panel feet (4 Phillips screws)

@ Slide the upper cover towards the rear panel and withdraw.

® NRVD isswitched off (the battery is loaded by the current consumption of the data memory)
°

Measure the battery voltage at the terminals X1 and X2, making sure that the positive terminai of
the battery {X1) is not short-circuited to ground.
The battery voltage should be at least 3.2 V.

® ifitis below this value, the battery must be replaced.

Mote:

With a battery voltage of less than approx. 2.8 V the error messages "DEVICE-ERROR * 4™ and "BATT
LOW" are output on power-up of the NRVD. The hattery 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 replacing the battery very carefully. Recalibration is not necessary in this case.

¢ Switch on the instrument {data memaory is mains-operated)

@ (ut the fastening strap of the battery and unsolder the terminals; make sure that the battery is
not short-circuited {use ungrounded soldering iron).

Solder in new hattery 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" {(calibration data missing) is displayed, recalibrate the
instrument.

Caution!

# The batteries must not be charged.

® Remove flat batteries from the instrument immediately and dispose of as toxic waste.

® Make sure that the new batteries are correctly connected to the poles (see bottom of battery
holder}.

# Note the manufacturer's instructions.

& Danger of explosion or leakage, if the instructions above are not followed.

4.2 Function Test

The function test on the most important instrument features is automatically perfermed whenever
the instrument is switched on. After the switch-on seguence has been completed without the
detection of errors, correct operation of the instrument is iargely ensured.

' Processing of the individual self-test stages is read out on the display:

NRVD V abc IECADR xy Firrmware version. abc IEC adr. xy
OPTION INCLUDED {NQ OPTION) Opt. NRVD-B2 included {no option}
INT.CHECK (DIGTL) Self-test/digital unit

INT.CHECK (ANALG) seif-test/analog unit

INIT SENSOR Initialization of sensor

* ALL TESTS PASSED * Setf-test correctly completed

e mo ot - No sensors connected

® With sensors connected, their data are read, checked and the current measured value is
displayed. - The instrument state is perfect.

®  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 locaticn has been considerably
relieved by self-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 ceding of any possible errors allows for error location in a
refatively small circuit range.

The instrument does not respond to activation of the power switch. No segments visible in the
display, no control LEDs illuminated.

Check the power supply of instrument, setting of the voitage 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 dispiay test routine using the key "SPEC" + "mre + mre + FRONTPANEL + CHECK +
LCD/LED”. All the segments in the display should be switched on, all the four controtl LEDs on the
front panel must be illuminated, otherwise continue with troubleshooting in the display unit.

Keyboard error: _
Call the test routine via "SPEC" + "mre + mre + FRONTPANEL + CHECK + KEY". Each
depression on the keyboard must be followed by the corresponding basic function name in the
dispiay. Quit the test routine by pressing the "MEAS” key twice. Troubleshooting starts with the
moduie 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, 16-MHz clack oscillator, reset circuit. Continue with
troubleshooting in the data- and address bus range,

The instrument can be manually operated via the front panel, however shows no response via
EC bus.
Check the set IEC bus address ("LOCAL" key in manual mode). Address the NRVD via process
controller and check the signals at the bidirectional driver components D31, D32 (processor
board).

Troubleshooting with the help of diagnostic means:

Error message Cause Remedy/Test

DEVICE ERROR = 1 Checksum error Replace PROM (D35,06 /processor board)
of EPROM

DEVICE ERROR + 2 RAM data missing Call SPEC function iINIT

DEVICE ZRROR = 4 Lith. battery flat Replace battery

(Displ.:"BATT.LOW"}

DEVICEERROR =8 Catibration data missing Recalibrate

DEVICZ ERROR « 10 Time limit exceeded in

transmission to analog board Check serial interface to analog card.

Trigger service routine (analog board, X710

DEVICE ERROR + 20 Time limit exceeded in reception short-cire ).
from analog board Check signals at U704, D700, {poss. U703).
DEVICE ERROR = 40 Error during data transfer

processof -+ analog board

DEVICEERROR + 80 Parity error during data transfer
anaiog board - processor

DEVICE ERROR +100 Hardware error in analog board Location using
error string (table 4.1}

DEVICE ERROR =400 Faulty operating voltage for Check filter board (A4}, connection to analog
sensor board and voltage conditioning (analog board,
' A2).




Meaning of the Bits in the Hardware Error String

The hardware error string is read using the command “DIAG:AHAR? [Nr}”. With specTfication of the

(error bit) no., the appertaining measured value is additionally output.
The structure of a string and reading of furthe irnformation are referred to in table 3-17.

Table 4-1
Error bit no. Meaning Test channel Value range {test} Remark
0 Uees (O V} A 0.000 0.025
1 U (+5W) A +0.285 +0.282
2 fUg{+12v) A +0.583 +0.670
3.4 Reserved
S CffsetAC,ran. 6 A -0.480 +0.480
6 7 A -0.230 +0.230
7 8 A -5.07% +0.075
8 3 A -3.064 +0.064
9 10 A -3.040 +0.040
10 n A -0.030 +0.030
11,12 Reserved
13 Deviation 100 -uA sensar A +0.100 +5.600
14 Offset 1-mA sensor A -0.100 +0.100
15 Testvolt. 1 00-uA sensor A -3.410 -3.190
16 Testvolt. 1-mA sensor A -3.540 -2.420
17 U, {0V} B 0.000 4.025
18 U (+5V) B +.245 +0.282
19 Uea (#12V) B +3.583 +0.670
20,21 Raserved .
22 Offset AC Ran. 6 8 -0.480 +0.480
23 7 B -0.230 +0.230
24 8 8 0.073 +0.073
25 9 B -3.064 +0.064
26 10 B -0.04G +0.040
27 11 B -3.030 +0.030
28,29 Reserved
30 Deviation 100-pA sensor B +0.100 +5.000
31 Offset 1-mA sensor B -0.100 +0.100
32 Test voit. 100-uA sensor 8 -£.410 -0.190¢
33 Test volt. 1-mA sensor 8 -3.540 -2.420
34 Offs. DC, ran. 1 -0.300 +0.500
35 2 -0.9450 +0.050
36 3 -0.010 +0.010
37 4 -0.910 +0.070
38 {| OHs DO*IGQR 0078 +0.073%
39 Tuning volt. {TPO]} -1.200 -0.040
410 -8V -0.575 0611
41 Z{x15V) 0.077 +0.077
42 L{x5V) -0.026 +0.026
43 Offset A/D converter -04.250 +0.250
44 - 486 Reserved
7 Timecut AD
48 D/A set. AC A 2 . QFEhR
49 D/A set, AC B 2o OFeh
50 Daset DU 2 OFER
51 D/a set, SO MHz 2 GrEh
52-54 Reserved
35 Hardware error
56 Transmisions error

57758

Reserved




4.4 Module Replacement

441  AnalogBoard

& 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).

# Remove ribbon cable W 150 from connector X102 and ribbon cable W 3 from connector X103,

® \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.

& Unscrew the coaxial cable W10 from the analog board. (Fork wrench, size 6).
& Rernove the screws with washer assembly from the analog board.

® Withdraw the analog board.

4.4.2  Service Position
The analog board withdrawn can be brought into its service position:
® Remove the screws from the screening cover, if required, and withdraw.

® Insert the analog board {side with connector X102} into the slots provided at the inner srde of the
left-hand side panel of the instrument.

8 Pull the folded ribbon cable W150 out of the opening to the processor board and connect it to
connector X102 (analog board).

® Connectthe ribbon cable W4 to X101.

In the service position the analog board can be accessed from both sides for measurement purposes
and can be operated.

Instatiation:

Complete the analog board with the screening cover and fit it into the basic unit in the reverse arder
to that of removal. Fold the cable W150 in the opening to the processor board. The cable must not be
fain together with cable W4 (disturbances) and must not touch the switch rod. Take care of the RF seal
position at the rear pane! during assembly.

4.4.3 Filter Beoard

® Remove bhoth 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).

® Remove ribbon cable W4 from connector X101.



4.4.3.1 Filter Board at the Front Panel
* Remove the four screws from the front panel cover and and withdraw.

@ 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.

4.43.2 Filter Board at the Rear Panel

® 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 front panel.

Assembly:

Assemnble the instrument in reverse order to that of removal.

During assembly at the rear panel, make sure that the cable W4 is not l2in together with the ribbon
cable W150 {disturbances).

4.5 Display Board

® Remove both rear panel feet after having loosened 4 Phillips screws and withdraw the upper
cover.

8 Remove the four screws from the front panel cover and withdraw the covering piate.
@ Remove the ribbon cable W1 from connector X40 on the processor board.

8 \Withdraw the display board with the front carrier board towards the front panel, pulling the
ribbon cable with the connector strip through the opening in the frame.

® Remove the four screws from the front panel and the front carrier board.

Caution: Remove only the screws marked by * in figure 4-1. The other screws (#) serve to fasten
the sheets between keys and PC board.

Fig. 4-1 Screws to fasten the display board

For troubieshooting the removed display board can be connected to the processor board.

Assemnbly:
Fit the individual parts in reverse order to that of removal.



4.6 I/0 Option NRVD-B2

—

¢ Remave both rear panel feet after having loosened 4 Phillips screws and withdraw the upper and
lower instrument cover,

® Remove both ribbon cable sackets (W2/processor board, W1 on option).

® Press the four plastic holders from the upper side of the option together and withdraw the PC
board upwards.

4.6.1 Connector Plate
& Remove the connecting cables W3 and W1 on the analog board and YO option, respectively.

¢ Untighten the screws of the connector plate at the rear panel and withdraw the connector piate.

Instatlation:
Reassemble the individual 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 clamping it
between the front frame.






5 Checking the Rated Specifications

-
5.1 Measuring Equipment and Auxiliary Means
ltem Type of Instrument Reggire'd S}.! itable R&S Order No.
Specifications instrument
1 BC probe URVS-Z1 395.0512.02
2 insertion unit URV5-Z2 395.1019.04
3 Thermo-coupled power sensor NRV-Z51 857.9004.02
4 D.C. calibrator 1..400V, 2001 %
5 A.C, calibrator 200 pV.. 10V £ 0.1%; 100 (200) kHz
6 Digital muitimeter DC+0.02%, R £0.02%, 5 1/2 dig. upsS s 349.1510.02
7 Frequency counter min. 50 MHz, 0.1%,V, = 0.2V FAM 334.2015.54
8 Process controller {ECH25 interface PCAS 375.2010.04
PCA 15 376.1100.02
El Oscilloscope BW > 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 involve the use of a sensor to check the behaviour of the entire test setup, which
always consists of a basic unit and a sensor. Therefore the tolerances indicated in the test report
axeed the limits specified for NRVD alone. Service Kit NRVD-S1 (10298.2808.02) is recommended for
calibrating NRVD.

5.2.1 Checking the Front Panel

5.2.1.1 Key Functions

Select the NRVD test menu "KEY" via the key sequence:
“SPEC” + Softk. "mre”-"mre”-"FRONTPANEL"-CHECK"-"KEY".

e Check the function of the front panel keys. Each key depression must Jead to the display of the
appertaining basic function name.
5.2.1.2 Display Test
Test the function of display illumination using the key sequence:
"SPEC” + Softk. "mre”-"mre"-"FRONTPANEL"-"DARK" (LIGHT).
Activate the softkeys "CHECK"-"LCD/LED" in the current menu.

& All four LEDs on the front panel must light up. All segments must be visible in the display.



5.2.2 Testing the Measuring Head interface Channel A (B)

Connect the passive measuring heads URV5-Z1 and URV5-Z2 one after the other to channel A and
check recognition as well as reading out of data. After having connected a measuring head “INIT
SENSOR”is displayed and after some time required for reading out data, the current measured value is
indicated. For testing the power supply of active measuring heads, connect the Thermo-Coupled
Power Sensor NRV-Z51 to channel A and test generator and subsequently switch on the 50-MHz test
generator. The measured value is supposed to be in the range of 0.98 10 1.02 mW.

Perform this test also in channel B.

5.2.3  IEC625 Interface

Connect the device under test to the process controiler via an appropriate cable. Check the
intercommunication capability using the NRVD IEC control commands (Tab. *-*).

5.2.4 D.C. Measuring Accuracy

The output voitage of the D.C. calibrator is tested using the D.C. Probe URV5-Z1 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 1 V. Testing the measuring accuracy in channel B
requires the D.C. measuring head to be inserted into channel B.

DUT
D.Ccalibrator Hi A B
Lo URVS-Z21 D D NRVD
8200 ] {

Fig. 5-1 Testing the D.C. measuring accuracy

5.2.5 A.C. Measuring Accuracy

A.C. measuring accuracy is checked by measuring the output voltages of an A.C. calibrator using the
insertion Unit URVS-Z2 (fig. 5-2). The noise veltage at the calibrator output (determined in broadband
measurement) must not exceed 200 pV,; otherwise a lowpass filter or voltage divider is required.

Zero adjustment:

Set 0.2 mV /10 Hz on the calibrator and trigger zero adjustment in channel A. Due to the low test
frequency only the residual noise voitage is measured and eliminated [ike an offset voltage.

Set the frequency to 100 kHz on the calibrator and measure the output voitage at the following
values:

0.2mV/10mV/100mV/1Vv/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 small levels can be measured again.

Reconnect the measuring head to NRVD channel B instead of channel A and perform the test in
channel B analog to that in channel A.



A.C. calibrator  Hi Bandpass d

Lo {Lowpass) B
I 160 kﬂz URVS-Z2

DUT

[ 111 w~rvp
A B

Fig. 5-2 Testing the A.C. measuring accuracy

5.2.6  Testing the Analog Outputs (Option NRVD-B2)

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 left-hand scale marker is assigned an output voltage of 0 V and the
right-hand scale marker an output voltage of 3V, respectively.

» Make a test setup according to fig. 5-3: connect the D.C. Probe URV5-Z1 to channei A, the D.C.
voftmeter to the output DC1.
Feed in 1V from the D.C. calibrator via URV5-Z1.
NRVD: Store measured value as reference value. Select display mode V/Vg.
Freely selectable scaling allows to define 9 V for the left-hand scale marker and 1V for the right-
hand scale marker, respectively.
The output voitage at DCT mustbe 3V £ 3 mV. Display = 1.060

® Freely selectable scaling allows to define 1V for the left-hand scale marker and 2 V for the right-
hand scale marker, respectively.
The output voltage at DC1 mustbe OV = 3 mV.

@ Check the analog output DC2 and channel B analog to the procedure described above.

DUT

A B
Lo DD NRVD

8200 ! 1

ubpss

Fig. 5-3 Test setup for checking the analog outputs



5.2.6.1 Testing the D.C. FREQ Input

Connect the D.C. calibrator to the DC-FREQ 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:

O0VtoQGHz
10V io 1 GHz

Switch on frequency response correction.
Seiect display of the correction frequency in the display menu.

The frequencies indicated for the calibrator voltages = 0V and 10 V may deviate by max. 1 MHz
from the specified nominal vaiue.

5.2.6.2 Testing the EXT-TRIG Input and READY Cutput

Switch on TRIGGER-EXTERN in the SPEC menu of the NRVD.

®
® SetFILTER ... >5.
# Connect an oscilloscope to the READY output.
The voltage at the READY output is to be logic '0/(0 V).
8 Pressthe "MEAS” key on the instrument.
After the measuring time the voltage should be logic "1 (+ 5 V) at the READY ouiput.
& By pressing any key (except for "MEAS”) the READY output is returned statically to the logic state
Ky
When starting the measurement again, ‘0’ is only output during the measurement, itself.
& Repeat the test for the external trigger signal analog to the test above (logic ‘0’ or short-circuit at
the TRIGGER-EXTERN input to ground).
Note:

A continued short circuit ieads to the immediate start of a new measurement as soon as the preceding
one has been completed, i.e. a square signal with a pulse duty factor corresponding to the measuring
time and measured value output time appears at the READY output.

5.2.7  Testing the 50-MHz Test Generator

Connect the Thermo-Coupled Power Sensor NRV-Z51 to the test generator.

Switch on 50-MHz test generator and read off the measured value Pgq.

WithWith the frequency response carrection {50 Mhz ) of the NRV-Z%1 switched on, output power
Pgg must be within the limit values indicated in test report (see page 5.6)



5.3 Test Report
R&S Date:....... e
POWER METER NRVD
Part No.: 0857.8008.02
Seriaf NoO.» i, Name:......covevicnnnne,
item . Measure- . .
No. Characteristics ment to Min. Actual Max Unit
section
1 Front panel / functions 5.2.1 - - -—-
2 | Measuring head 5.2.2 - - -
connections
3 iEC- 625 connection 523 - - o
4 1 D.C. measuring accuracy 52.4
ov -84} L. 6E-4 v
+ 1Vchannel A 0.9855 | ... 1.0045 Vv
+ 1V channelB 0.9955 | .. 1.0045 v
-1V -0.8955 | ... -1.0045 WV
10V 9959 | ... 10.041 %
100V 9959 | ... 100.41 vV
400 v 3976 | . 402.4 \
5 | A.C measuring accuracy 5.2.5
Channel A
Zeroing - b - mv-
0.2 mv 0.174 | ... 0.223 mv
10 mV 9.883 10.117 myv
100 mv 98.83 | ... 10117 mYy
1V 0.9883 | ... 1.0117 v
aY 9.883 10117 v
6 AL measuring accuracy 5.2.5
Channel B
Zeroing T - my
0.2 mv 0474 1 L 0.223 mv
10 mv 9883 | ... 10.117 mv
160 mv 98.83 | .. 101.17 mv
1V 0.9883 1.0117 v
10V 9.883 10.117 V
7 | Analog outputs 5.2.6
DC1 0oV -0.005 | ... 0.005 v
3v 2995 1 ... 3.005 v
D.C2 o0V -0.005 | ... 0.005 v
3V 2995 1 ... 3.005 v
8 | Testgenerator 5.2.7
50 MHz Pyt ge98 I ... 1.02 mw




5.2.8  Checking the Constant Currents Required for Temperature Measurement
The two constant currents {1 mA / 0.1 mA) are checked using the calibration adapter with an adapter
connected ahead (fig. 5-3) in both channels. el "
The test can only be performed via [EC bus (calibration level).

e Connect the calibration adapter UZ-9 with connected adapter instead of the calibrator to the
NRVD measuring head socket A in accordance with figure 5-3.

& Wait for completion of initialization.
The check is started using the following command strings:
"SYST:LANG 'TO_CAL""
e “CAL:DATE year,month,day” ........ fe.g.: "CAL:DATE 1999, 11,11"]
e "CALAMPLTEMP, value” ............. Value = -0.3 for 0.1mA sensor
= -3 for TmA sensor
The measurement is subsequently triggered
e "*TRG"
and the measured vaiue appertaining to the sensor is read out via process controller.
& [nsertthe calibration adapter into channel B and initialize:
e “CAL:SENS:NIT”

8 Perform the measurement for both temperature sensors analog to that in channel A

The measured voltage can be defined as voltage drop at test resistor R1 caused by the constant current
selected for measuring the temperature

_3.01 *200
T 73.01 +200 temp  [Vi MA]
Adapter
o o - a2 -I
| : ¢ w—— >
. ]
- I .
Oscilloscope = - R1 | to calibration
andi 3,01kQ; 0,1% adapter
/A (R; =200 kQ)
i C
(R e
BNC —( = 4mm telephone socket

Bild 5-3 Test setup for checking the currents required for temperature measurement



