


CHARACTERISTICS AND USES

Charactsristics, uses

The Power Rellection Meter NAP is a handydilactional power
meler used to measure power and matching on radio equip-
m€nt. Thanks to the ease of operation, its main applications are
in servicing and production as well as in development and quali-
ty control.

Conliguration, measurement ranges The instrument con-
sists of a display unit and a plug-on power head connected by
a cable. The following power heads are available:

NAP-27
NAP.Z8
NAP-29
NAP.Z3
NAP.Z4
NAP.Z5
NAP.Z6

With its handy shape the NAP is id€al for moblle use, e.g.
transcoiver measur€ments in motor vehicles. For laboralory
measurements, permanent transmitter monitoring or use in au.
tomated measuring systems, a modelwith AC supply connec-
tion and IEC/IEEE-bus interlace is available.

The ins€rtion unit aonnected between the signal source and the
load - e.g. radio set and anlsnna - measures the lncldent
and retlected powers, and the microprocessor in the display
unit computes the values of all the othsr measuremenl func-
tions, so no convsrsion tables, nomograms o|t00o/o calibration
are necessary to determine the matching characteristics.

The insenion loss of the power heads is very low, so ttansmlt-
t€r gystema can be monilorsd and measurements made un-
der actual operating conditions wjthout aifecting the matching
between transmitter and load.

Ranges ol application are transceivers, HF transmitters, and
ATC systems (with NAP-23 to -28) as well as radiopaging sy-
stems, medical engineering and industrial radio telscontrol
(with NAP-29).
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The power heads NAP-27 and NAP-28 for the shortwave range
permit measuremenl ot the peak envelop€ power (PEP) and
the averags power (AVG) of modulat€d signals. A calibration
report is suppliod with each power head. The measurement
error can be rgduced by taking the calibration factor into ac-
count: e.g. from 60/0 to 40lo in the frequency rango 1,5 to
30 N4Hz.

The display unit and power heads ar€ RF-pickulproof, permit-
ting €rror-lree measurement even in the vicinity ol antonnas.

Measurement functions

o incident and refiected powers in W or dBm

. VSWR

r refleclion coelficignt in qo

a lransmission and return loss in dB

. reflected/incident power ratio in 96

a modulation depth in c,6

o relative measurem€nt (deviation of the incident and roflec-
ted powers in 06 or dB from specified reterence values)

a minimum and maximum valu€s of every measurement
function observed dudng a measuremenl seri€s

I measuremenl of peak envelope power (PEP) or average
powsr (AVG)

Oisplay ot measured value Two displays are provided tor 9i-
multaneous indication of the incident and reflected lunctions.
The functions selectsd are displayed either with the respEctive
unit (e. g. W) or a brief designation (e. g. SWR). The incident
function is always shown on the left and the reflected lunction
on the right display independent of the direction in which the
power head is connectgd betwegn the signal source and the
load. Below the 3'/.dlgll dlsplay the measured value is indica- Y
ted in analog form by means ol a bar meteron a calibrated scal€
ol 56 divisions. The analog dlsplay tacilitates adjustmenl pro-
cedurss, providing graphical tendency indication.

0.1 W to 195 W
1Wto1950W
l mWto 1.1 W
20mWto35W -
50mWto 110W I
o.2Wto35oW I
0.5 W to 11oo w /

0.4 to 80 [,lHz
0.2 to 80 MHz
100 to 1000 MHz

25 lo 1000 MHz

.0.2 to 1000 MHz/1 mW to 1950 W
a Soparat€ power heads for €asy mea6urem€nt al had-lo-

get-at poinls

a 7 interchangeable power h€ads

a PEP moasu€menl in th€ shorlwav€ renge

. Simullaneous display of incident (forwärd) and roflected
lunction6, digital and analog

a Di.€ct display in W or dBm, VSWR, r€fl€ction coeffici€nt,
lransmission and rgturn loss

a Sell-t€sl and speclal sorvic€ functions

a Model lor dry-battery op€raiion

. Mod€t tor rgchargeabte-bättory
and Ac-supply op€ration with
IEC/IEEE-bus connector
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Measuremenl rate The m€asured values are indicatsd at in-
tervals of 400 ms, yisldlng 2% indications per second. The bar
meter (analog display) indicates 12'l, values/s with AC opera.
tion, and with banery operation 2'h ot 12.h values/s, as re-
quired.

The measurement time for IEC/IEEE-bus operation is
400 ms (NAP-23 to -26 and -29) or
500/1500 ms (NAP-Z and -ZS, AVG/PEP).

The lransterred values always corrospond to th€ steady-stats
condition (triggered measurement value output). ln untriggered
opsralion (free-running measuremenls) valu€s can be output at
inlorvals ol 80 ms.

Simple operation and a clear-cut display make the NAP an
sasy-to-usE mEasuring instrument. The k6ys lor incident and 16-

fl€cted functions are combined in lwo groups assignod tothe re-
laled display. Roulin€ measur€msnt tunctions can be sgt by
means of a singlg keyslroke: pow€r in W or dBm, VSWR, rotlec-
tion coetficignt, transmission and rgturn loss. Thoro are three
possibililies of range sel€ction:
a automatic range selection
a retaining of selected ranges
a range presel€ciion

Relerence values/measuGment data processing The
msasu.ed power can also be indicated as a deviation in q6 or
dB from a rel€renco value. Reference values ar€ obtainod by
selgcting a mgasured value or keying in a numerical value.
Msasuroment of relative powgr variation (in o/o or dB) or
checking ol a referancE value in a unit other lhan that used in
lhe lirst place (W, dBm) may be etfected at any tim6 because
the NAP automatically conv€rtslhe value €xpress€d by one unit
into th€ corrosponding value of anolher unii. Various reterence
values may be stored for th€ incident and reff€cted tunctions,
tho r€terence valuos as well as th€ IEC/IEEE-buS address r€-
maining storod upon switching otl th€ unit. With th€ aid of the
minimum and maximum keys providgd on ths lronl panel, the
minimum and maximum valugs measured by the NAP as from
lhg measuring tunction last set can bs iMicated.

Powgr m€asur€m€nl on anlenna fg€der using th6 NAP

Dsscription
The VSWR bridges used in many instruments absoö lhe major
part ol th€ power, acting like an aitenuator between the trans-
mitter and the antenna. Sinc€ this configuration provides only
limited powerhandling capacity, measurem€nl of higher
powers is not possible, and in lhe cass of mismatch betwe€n
the signal source and the load the insertion loss thus produc€d
causes a considerable change in ths operating conditions.

ln contrast to this, the Rohde & Schwarz concept employing a
directional coupler olfers decisivs advantaggs. Due to thgir
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extremely low insertion loss (0.015 to 0.75 dB dspending on
power head), the NAP power heads can be connect€d b€tween
the signal source and lhe load without causing any changes in

the transfer of power or in the VSWR valu6. Measurgment takes
place under actual operating conditions, and transmilter moni-
toring is possible during operation.

Two rms reclifiers connectod to the directional coupler supply
DC voltages proportional to the incident and rell€ctsd powers.

Two low-drift chopper amplifiers in the NAP analog section
amplify the DC voltages gen€rated by the power head. The vol-
tages are taken via a multiplexsr to a comparator and a D-A
converter where they are digitalized one atler the other in suc-
cessive approximation.

Special lunctions A variety ol special functions can be ent-
ered via the keyboard, providing lor adaptation to sp€cial meae
urement tasks and permitting specific devica settings to facili-
tatg servicing and adjustment procedures. - The following
special functions ars available:

o Range preseleclion
o Retaining of automatically set rang€s
a Retaining of set analog scales
o Fixed dscimal point display
o Fast analog display in baltery operation
o lnhibition of automatic instrument switcholf in battery

operation
a Zero ofls€t m€asurement
a Prgmature zsro measurement in IEC/IEEE-bus operation
o Batlery voltage indication
o lnput and output of lEc/IEEE-bus address
o Service lunctions for various dovice settings

Analog output An analog output lor each the incident and lhe
reflected power is providgd on the rear panel. Tho DC voltages
available atthe oulputs are proportionalto thevalues displayed,
permitting graphical rgpresentation of these values on a recor-
der for each ol ths functions. The oulpul voltage is I mv/digil
(without taking thed€cimalpoinl into account);this yields a total
range ot t 1.999 V with smallest increments ol 1 mV.

Power supply The NAP is a battery-operated unit designed
tor mobile use indepsndent of AC supply, The basic model is
equipped with six round cells. With eight hours ot operation per
day the dry alkali-manganese batteries will yield a litetime ot
over 400 operating hours.

The model lor Ac-supply operation comprises an AC supply
section and rechargeable nickel-cadmium batteries permitting
AC supply or bansry operation, as required. ln addition, the
option includes an IEC/IEEE-buS interface lor remole control.

ln the case of batt€ry operation, the instrument is switched olf
automatically if no measuremgnls are taken lor about ', hour.

Self-test During the s€lf-test perlormed upon switching-on of
the unit, ess€ntial functions of the display unit are checked and
operating errors det€cted (e.9. power hoad not connected).
Errors, if any, can be determingd trom the code shown on the
display.
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FRONT PANEL DETAILS, REAR VIEW

AC operation Bemote control

second
nction

Average/ peak

switchover,
nput of
cal bral on

lactor

Cancelling of
error messa9es,
input of special
functions,
measurement
w/wo cal bralion

Call ot:

minimum value,
maximum value
(data nput)

Retlected
lunctions

Watt
dBm

VSWR

Return loss

Rellection
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Relative values
in o/0, dB
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lncident
lunclions
dBm Watt

lransmission loss
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REMOTE CONTROL, DISPLAY

lncident power Fleflected power

l09Y r^r iF. i td
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For the Ac-supply-operated model, measurement and special
tunctlons can be set via IEC/IEEE-buS and the measured
values be transferred, atfording the NAP lull syslem compati-
bility.

Simple setting commands facilitate program preparation, per.
mitting th€ sglectlon of various formals for data output, precisg
definition ot measurgmant start conditions as well as service
request with comprehensive status inlormation.

Measurement lunclions
Basic setting
Power in W or dBm
Amplitude modulation in or'o

Transmission loss in dB
VSWF
Return loss in dB
Retlected/lncident power ralio in 0r'0

Reflection coetficient in o/t

Peak value measurement
Averag€ value measurement
Relative power variation ln q6 or dB

Measuremenl start
Start of a single measurement
Start by data request
Continuous measurement
Start with storage ot referenc€ values

Dala output
Output for both channels
Output tor one channel
Oulput w/wo head€r

Calibration lactors
lnput ol calibration factors
(separately for incident / reflected
functlons)

Special tunclions
Automatic rangg selection
Retain measurement ranges
Preset mgasurement ranges
Fixed poinl indication
Zero otlset correction
Test functione

lnterface
Enable/disable service request
Data output with standard end characters

Service request
Measurem€nt completed
Underrange/overrange
Zero otfsst correction completed
Syntax error in programming
Oulpul ln local
outpul wlthout measurement start
Overflow ol readout
Msasured value undefined
lllegal calibration factor
Hardware error
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NAP.ZE NAFZg NAP-23 NAP.Z5 NAP?6

Measurur!.nl nng€ (AVG)
(PEP)

0.1 ro 195w
0.5 to 105W

I to 1950 W 0.2 lo 350 W 0.5 !o 1100 W

Fr6q!6ncy renga ( vG)
(PEP)

0-4 to €O MHz
0.zr io 80 MHz

0.2 to EO MHz
0.4 ro 80 MH:

100 !o 1000 MHz 25 !o l00O MHz

Pltlt
1 dlgll + 0.01%
ot mu, pow.r ol h€ad

(ln th. Llqu.ncy llnop
L5 !0 30 MHz)

=4% tahng lnlo account
lh€ cslibhtlon f.cto6 ot

vewn <r-25
5%

(in lh€ t..qu€ncy €n93
1.51o 30 MHz)

5qt
89t

PEP enorl)
pllr 0.04%
ol nex, pow.r ot h€aal
{hr .ln€tav. modülatlon

2% {>0.3 !o 3 kHz)
7% {30 üo 300 tlz,

>3lo 10 ktlz)

Dloctivny >35 c,a (1.6 to 30 MHz) >30d8
(1ru lo
1qr MHz),
:2EdB
(100 to
t7O MHr)

>30d4
(30 lo 1000 Mtlz)

>26d4
(25 io 30 MHz)

ChüaciariltL ltnp€dlnc! 600

<1.0? (3$ MHz)
31.0s (30 to 80 MHz)

r1.03

up io 80 MHz
uP lo 900 MH:
uP lo 500 Mtlz
uP lo 1OO0 MHz

s0.015 dB
30.1 d8
30.?5 da
30.75 d8

<0.1 dB
<0.25 da
<0.75 dB

<0.15 dB
30.35 dB

s0.08dB
30.15 dB
.0.2 dg

<0.1 dB
30.r5dB

N lyp6

ELclrlcd londn lAO nm 135 mm l3!, mm l32mm

(lvdnod ffig. twrbhov.ö
Dlgilai vdu. (rn!nud)

(vl. IEC/IEEE-bu!)

(AC aupdy op.dlon)
(brtery oparallcr)

z(P mi
500m( vG),l5ooff{PEP)

/(I) mr

a@ lllr/ü (didr.-bcr.d)

Olmeftloru (mm)
W.l!m (Io)

llEx I i6x a5
o.7

116 r 105x45
0.0

125x 105 x ll{t
0.6

SPECIFICATIONS

dB

g

Chlr-Lrlrllor ol poü.? h.d. l{AP:Zf md ilAP-Z! ln lh. tquf,llc llr 0.2 lo !O IH:.

Error ol poü,er nraarurementl)
(vdu.s ln paGnlh..s.: cdlbritlon l8ciorl ot
1.3r ßpod tlk n lnio accoun0 Dlrccdvlty

NAP.27

NAP.ZA

MH: O.2

35 02) 6 {4) 11 (4) 25 (5)

32 fi5) i9 G) 6 (4) 11 (4) 25 (5)

0.,t

1) Eßor limlts appllceblo for p()wor n€a!|uremenb in w diroclly
at pow€r h6ad at 20 to 25 oC and wlh sutoranging. All other
velu€6 lndlcated ars dotannlnad by wey ol conwrsion.

>20

>25 >95 >30 >4
0.4



SPECIFICATIONS
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Max, continuous pow6r rating of pow€r hgads

taAP dbphy unlt
Porü rangr..,,....,.-,........

Powar hcld oonrLcior.....,,....,
Funcüorr dlpl.y€d . . . . . . . . . . . . . .

1/ 10/ loocö ol m$( poiraf ot h€ad,
artofialb or müüal laLclbn
1$iay, io olN 4i0s2
lncld.nl / ßlacLd pou.ar

ßnlclbn cGtllcl.nl ln Cö.
lraßmlrion dld rdlün loa! ln dB,
Ft€ctad/incidant po[ar r.io ln q6

modüldbn deplh ln %
(30 H: io ao kfl2),
rd.tl,l m€a3,uür.ln h 9ö or.E,
lninlhuß, nülhum vCu-

Ordering inlormation
frar daaEmtlon
NAP drrphy unil,
b.tlory op.nr.d
NAP dlsphrunlt,
AC 3upply/lEC bu!

0.4 !o 8OMH4 195 W . . . . . . . . . . . .

0.2 ro 80Mtlz, 1950 w . . . . . . . . . . .

10 io 1@oMHr, r.rw....-.....
25 ro 1000MHz, 35W -.-...-.....

> P lr R.t.cüd M.Lr tl P

$,2..,t7.02

382./rc17.021

NAP-zr .....-....-..- 350.82ilr.@1)
MP-ZE ...... -.... -.. 350./l6la.q2l)
N P-ä -.......... -.. $12.5513.651)
MP-29......-....... 992.€6lo.t5

25 ro 1000 MHu, 110 W . . . . . . . . . _ . MP-24 . . . . . _ _ . . . _ _ . . 39et0ro.65
25 to 1000Mnz,350w. -......... NAP-25 .............. 392.7118.55
25b l0@MHz, 1r00w-......... NAP-ZE . . . . - . . . . . . . . . 38?.79t6.54

MP-22.............. m.581S.02
NAP-I,' ...._......._.350.49i4.trt

Th3 u-. c.r ..dly rdlpt tF.. conn cto.! to olhor .y.t€m! wilh tho
.ld ol s€*ln .smuL.i !a d.ir .n€d e02 i@.
Sult!!l. slr-ln a!..mbll€. (io b. olibrrd 3€püetstir:

r)Softrvare vorsbn 3.1 or hlgher roqulred lor op€rallon ol pow6r
hocd. Oldor unitr (up to Serlal t{o. 880751 . . -) can be relrofrttod
wnh NAP.Ui.

Drv

------<
---{

_____{

ln lixlbn ol nl.ruld v.lu.. . ..... dbnd dLdry: Sltdlgi!.
.nCog dlpbn b.r rih 5a .c-

.... - lü ffillt id lllLdd
lE4.mm6adr,

Gon€ral data
Nomlnd l.lnpol!tul€ reno€........
Sto.r€c ianlparalur' ün9...,,,,..
Arhbhnl condlüona..,......,,,,,.

AC lupp|y . . . . . . . . . . . . . . . . . . . .

Orir.nsbß . . - . . . . . . . ..
wob -......-....-............

1 üglt olurpLy corn polldne b
r mv EllF:
rurca t$.danca: 2.2 l(o
anor: < t20 mV, r.ltrad io dh"

nrod.l ior AC lupply opar6llon

!o rEc Ez+r/tEEE,
2+wly 

^ltloö€nol 
conn€.lo.

SH1, 
^111, 

Tt, L,i, 8F1, BL1, DCl,
DT'

-10 to +55'C
-/() to +70 .c
ratad r.rrgr of ua€ 1 !o lEc lrfrg
(wllh ertanded nolnlnel lomparalrra
ra4e)
lh. bqulr.m.{rtr !o voE otrtl .nd
MIL'SID €l A mothodr CE 03 and
BE 02, l.gadlng .purlou! rldldbn
ü|d lnLrbr.nc. on connitiq c!H-
ü wrll .a tho Imn vdu.l ot ndlo
lotld.llnco 9nd6 X lo VDE 0875

(bFndlng on mo(b} dry bltt d.l,
.tchal!!.b|. bdtlrh. or 

^C 
luppt

6 rcund c.llr, 1.5 V (LF 2O),
llhln >/(x) h (u.lng dtdln}
müq.n€la b6lLri.r E h/da9
5 NlCd buüon cdb 1.2 V
(G6Z r.E. OIN 10786),
!p9rox. 100 h lalwaan cnargea
100 io 120/220 lo 2/O V t10q6,
47 !o ß Hz (l4vA
241mmx110mmx219mm
3.6 k9

o!7.5306.00
017.57.00
01?.8516.@

Th3 medmon powü at oth€r lrcqu€ncle! lr calculatld:
Pnd. P0 cHa/y'iifil




