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2 Preparatlon for Use and Operatfne Instructlons

2,L Lesend r Fies. 2 arÄ i
TLre values stated hereafter are not guaranteed; only the speciflcations given
in the data sheet are blndlng.

Ref. No. Labe1lÍng Functlon

I OFF
BATT.
,0 dBnt
20 dBn
L0 dBn
0 dBn

-1O dBm

-2O dBn
-r0 den
-40 dBn

1.0 v
tv
1V

o.t v
100 mV

1O mY
1O mV

3mY

Rotary s¡^¡itch performing the followtng
functions:

switehing-on
battery check
selectlon of measurement ra"rrge

? DC DC output

2 Earthfng socket for DC output 2.

4 ON LED; signals when millivoltrneter is
switched on.

h¿ Screw for mechanÍcal zero adJustment
of instrument.

6 PROBE Socket for cor¡nection of probe or
lnsertion head.

7 0to10V
O to 3V
-2O to +, dBr
AC-NuIl
Batt.

Moving-coll meter for voltage and
level indication, battery check and
adjustnent of electrical zer"o.

g Battery box for aecommodatton of four
slngle ce1ls IEC R20, charger !! or
accumulator þ.

2 æR0 Potentlometer for adJustnent of
electrical zero.
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Ref. No. Label1lng Ft¡nctlon

10 CHARGER Socket for charglng accunulator Þ, bV
mea¡Ìs of cÌarger 11 and connectlng
cable E, and for feedlng the urlt
from a¡r external battery.

11 Charger (recomnend.ed extra) ;
can be lnserted lnto the battery box
instead of the battery.

L2 Cable (accessory delivered. with
charger) used for chargtng the accumu-
lator !] when accommorìated in the
battery box.

!2 DmfFIT accumulator (recomnend.ed. extra) ;
ca¡r be lnserted into tLre battery box
lnstead of the battertes and charged
wlth charger !! and cor¡necting cable
12.

14 Lld of battery box.

2.2 Pre tLon for Use

2.2.1 Settlns up the IJR\I z

ïn genenal, the unv, f.s set up 1n a hortzontar position. rt ls, however,

also ¡nssible to adJust it lnto a ttlted positlon after swinglng out the
earryÍng tundle, which ls unlocked by presslng the two Joints (arrow Ín
Flg. 1).

2.2.2 SuppIy

The Mllllvoltmeter mV, ls designed for universal power supply. lhe
accessorles supplled lnclude four slngle cells IEC R20 whlch are placed at
the bottom of the battery box Q accordlng to the labelllng. The batteny box

ls opened by slfdlng the lld 14 to the left-hand stop¡ 1.€. ln the d.irectLon
of t,tte charger socket, and renroving lt. After lnsertlng the single cells,
the lld ls put on again a¡rd the battery vortage checked accordÍng to
section 2.7.L. TL¡e Um¡ 7 ts now ready for operatÍon.

Tkre extras recorunended are a charger 11 (Rfe. f ) wlth co¡rnecttng cable .12

and an accumulator þ. Elttrer r¡nft ca¡r be accommodated in the battery box B
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instead of the single cells; attention mr¡st be pald that the positlon is in
accordance wlth the labelIlng at the bottom of the battery box. Charger !!
permits recharglng of an accumulator incorporated in the IJRV ). To this end.,

cable 12 must be cor:¡rected to socket !Q. Tre charging tlne is about 14 hours.

Buffered operation is possfble with accr.¡mulato? Ð.lnserted into the URV ,
and charger !! conr¡ected to socket 10 by means of cable 12. In case of AC

supply falh:re, operatlon is continued by the accumulator.

Power supply is also possible by connectlng a DC voltage source to socket L0

(positive pole to contact 4, negative pole to contact 5). Observe this pola-
rity, othemise the set wlII not fr:nction. The operatÍng voltages are ! V to
B V, the curuent drain ls approximately 75 m!'.

2.2.3 Cor¡r¡ection of Accessory Unlts

For measurements, a measurlng head. (probe or insertion r:nit) ls required.,
which ts connected to the three-po1e socket 6 (nfg. e). the measuring heads

are fltted with a three-pore prug mating with socket q. The plug ca¡r be

inserted into the socket only lf the marker line on the plug poÍnts towards
the top. It ls possible to fit the plug to the socket a¡rd turn lt by applyine
a sllght pressure wttil it ts felt that 1t has engaged.. After the plug has

locked fn place, lt is safegr:arded against being pulied out by accldent. To

pull out the plug, it must be held at the sleeve which Ís provided. with
grooves. Pulllng at thls sleeve unlocks the ph:g. ltre DC output voltage is
avallable at the two sockets 2 and Z (efe. Z). The open-circuit voltage is

L V in the ranges hauing the final value 1, 10 or LOO

with the scale value 10,

7 V 1n the ranges havlng the final value O.t, t or JO

with the scale value J.

An exceptlon Ls the méasr:rement range 10 V, in which the output voltage is
10 V lnstead of 1 V.

A remarkable advantage ts the hlgh llnearlty of the DC output down to L mV,

perrnltting the use of thts output down to such a low voltage. Thre URV J thus
operates as a linear AC/N converter wlth a d.ynamic range of BO dB a¡rd. a

converslon ratlo of 1.

Ttre output 1s short-circuit-proof and exhibtts a¡r output imped.ance of L kO.

TLre cor¡nectfon of the charger or an external tr voltage source is described.
ln section 2.2.2.
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2.q Operatlng fnstructions

2.1.L Swttchtr¡g-on and Battery Check

If the rotary switch 1 (nis. 2) ls brought to posltton BATI., the panel

meter f lndlcates the operating voltage of the Mlllivoltrneter. TYrls ls also

the case when the set ls operated from the charger, accumulator or external
power supply. The deflection of the potnter must be wtthin the blue range

Iabelled ilBatt.tt. If the d.eflectlon is smaller, the batterles have to be

replaced accordlng to sectlon 2.2,2,

When switch L is set to one of the positions between 10 V a¡td J mV, the

MfLLlvoltmeter ts switched on and the measurement range selected. The on-

condltton ls slgnalled by the flashing of I.ED 4.

2.1.2 General Remarks on RF Voltaee Measurements

As already mentloned ln section 2.2.7, lt is possible to connect a probe or
an lnsertlon r¡nlt to socket É (nfs. 2). Measurements can only be made with
the aid of a measurlng head. The probe permits dlrect measurement on clrcults
tn the frequency range up to approximately 200 MHz" Í?re earth connectlon to
the probe should. be short (".g. earth socket wlth solder strlp). lhe screw-

on earth cable can only be used for measurements up to about JO lrftlz since the

measurtng eruor would increase unduly at higher frequencies on accow¡t of
the length of the cable.

The voltage range wlth probe ls 700 pV to 10.5 V. llee manclmum permissible

AC voltage at the probe t" Vrr" = 15 V. A higher voltage leads to the

destructlon of the detector dlodes. The 2O-dB a¡d 40-¿B dlvlders recon¡nended

as extras extend the voltage range of the probe to 105 V a¡¡d 1050 V, respectl-
veIy.

In measurements with probe a¡d 40-dB divider, the ma¡cimum ¡neasurable voltage
of V___ = L05O V must not be applied at frequencies above 100 MHz since this

r¡ns
would lead to the destruction of the divider on account of the dielectrLc
losses of the dtvlden capacltance. Between 1@ MHz a¡td IOO MHz, the permlssible

voltage decreases lnversely with the frequency from 1050 V to 210 V.

Wlth the ald of the BNC adapter, the probe ca¡r also be.used for measurements

on coaxtal systems (frequency range lOO kHz to 1 GHz). Use of the reducing
sleeve supplled wlth the set permtts the probe to be fnserted lnto the

adapter with the dlvlder plugged on to lt.
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rn measurements wlth the 4o-dB d.ivider (frequency range 1 to 5oo MHz), the
ma¡cimum measurable voltage is only tlmlted by the permlssible voltag
(V- = 50O V) and. the power-handllng capacity of the BNC connecting cables.t/
Table l. lists the power-trandHng capacity of the BNC cables and. the voltage
calculated from it as functlons of the frequency.

Table 1

f /MIz 1 10 100 200 500
P /\I LlOO 4ro L70 Bz 42

v /\r 255 147 81 64 45

Iow-frequency insertfon r¡nlts are available for high-accuracy measurements

ln coaxlal systems. The 10-V Insertlon Unit UF[\I-Q comes with the character-
lstlc impedances l0 and 75 O and the IOO-V fnsertlon Unit IIRV-ZA wj-t;n 50 O.

The 50-O lnsertlon mits can be fltted wlth a¡r N plirg and. an N socket or
wfth Deziflx B. Tlre lnsertion units with other characteristic lmped.ances can
only be fltted wlth Dezlflx B.

2.i.2.1 Input Impedance of Probe

Up to frequencles of approxlmately 20 MHz, the lnput lmpedance of the probe
1s equlvalent to a capacitance of 2.5 pF shmted. by a¡r ohmlc resist¿¡¡ce
whose value at room temperature ls between LOO kO and. 1 MO d.epending on the
test voltage (Fig. 4; gr:aranteed. value up to 1O MHz > BO ff¿ at room tempera_
ture). At higher frequencies, the resistive component of the Ínput impedance
decreases as the square of the frequency d.ue to the input capacitance losses
(els. 5).

The input capacitance is reduced to 1 pF thror:gh the 2O-dB d.ivid.er and to
0.5 pF through the 40-dB divld.er. Tkre resistive component of the Ínput
impedarrce lncreases to several MO with the 2O-d.B divid.er and. to above 10 MO

with the 40-dB dlvlder in the frequency range up to 20 I,GLz. At higher fre-
quencies, the reslstlve component likewise decreases as the square of the
frequency.

2.i.2. Waveform Weiehting

The UF[\I J reads out the rms value in the case of sinusoldal voltages of any
magnitude as long as they are withtn the measurement range of the set. ¡x
the case of other waveforms, however, the welghting is d.epend.ent on the
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magnltude of the voltage to be measured stnce the dlode detector has a sguare-
law response only at low voltages up to about )O mtl and consequently measures

the true rms value only up to this value lndependent of the waveform of the
test voltage. Thls range can be expanded to 7 Y by means of the dlvlders
supplted' 1.e. the true ¡ms value of a¡t AC voltage can be measr¡red over the
range from f00 ¡rV to J V. Table 2 tlsts the rnaxlmum permlssible crest factor
as a fi¡nctlon of the magnitude of the test voltage at whlch the error of the
measured rms value nelative to the true rms value does not exceed 2 or Jft,
respectlvely.

Table 2 R¡ns value measurement

Measurement with
probe and lO-V
lnsertlon unit

Measurement wlth
probe, 2O-dB d1-
vider and 1@-V
lnsertlon unit

Measurernent with
probe and 40-dB
dlvider

Measured voltage 7ñr 10 mV JO mV 30 nY 100 mV l0O mV JOO mV 1V ,v
l1lax. crest
factor for
weightlng error
of +zfi

1.0 t L.7 t0 t 1.7 10 t T.T

Ivla¡c. crest
factor for
welghtlng error
ot +5fr

Lt 4 2 L7 4 2 tt 4 2

!'Ilth test voltages above I V (above 10 V using zO-dB dlvlden or 100-V insertion
uclt or above 10O V ustng 4O-dB dtvider), the dlode detector acts as peak-value

rectlfler. As there ls a full-wave rectlfter butlt lnto the. measuring head.s,

the peak-peak value ls measured. but the value (Vnn/Z). -[T is reacl out. This
corresponds to the readout of the rrns value ln the case of sinusoidal
voltages.

Tab1e J llsts the marclmun perrnisslble crest factor for a wetghtlng emor of
the peak-value rectifler of-2 a¡rd-5Í6, respectlvely, as a fi¡nctlon of the
magnitude of the test voltage.
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Table J Peak value measurement

2,i.1 Mechanlcal Zerolns

when the URv , ts swltched off, the pointer of meter 1 (ms. 2) must be at
the zero mark of the two upper scales; deviatlons can be corrected wtth
screw l.

2.7.4 Elec trical Zeroln¡¡

The electrical zero on the scale of meter I (f'fg. 2) need only be ad.justed.

lf voltages below 10 mV arre measurea (higher voltages when using dlviders).

An ur¡wa¡¡ted voltage at the lnput of the amplÍfler ls added to the detected.

voltage causlng a¡l erroneous reading. Since the d,etected. voltage of a dlode
detector f.s proportlonal to the square of the test voltage up to about JO mY,

the tnfLuence of this r¡nwanted voltage ls dependent on the magnttude of the
test voltage. Accordlng to the square-Iaw functl-on, the voltage readout 1s

given by

vread.out = ,ftest tf
r:nwa¡¡ted

+

where V--_, ls the AC voltage to be measured and V- _ -__--, the indtcatlontest 'L¡¡¡wanted

obtalned on the meter wlthout test voltage due to lnexact zerolng. Thus, alx

r¡nwa¡¡ted voltage of, say, 0.2 mV causes an error of about ú at a test
voltage of 1 mV, a¡¡d ar¡ error of about O.2% winen the test voltage 1s J mV,

Hence, zerolng ls only requfreã when voltages below lO mV are to be measrrred,;

the lower the voltage to be measured, the htgher the requlred accuracy of
zero adJust¡nent.

Measurement with
probe a¡¡d lO-V
lnsertion unlt

Measurement wlth
probe, 20-dB dl-
vlder and LOO-V
lnsertlon unit

Measurement with
probe and 4O-dB
divider

Measured voltage 1V 3v 10v 10v tov 100 v 100 v )0o v 1000 v

¡/la)c. crest
factor for
wetghtlng error
of -2%

ltZ 4 I 2.2 4 I 2.2 4 I

lvla:<. crest
factor for
weighttng error
of -5i6

t.B B 15 t.B I 15 ,.8 I 15
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For electrical zeroing of the set, connect a measuring head to socket 6.
No voltage must be present at the measrrrlng head. (preferably lnsert probe

into BNC adapter to ellmlnate stray pick-up). .

In the case of temperature varlatlons, thermal voltages affecting the
electrical zero may temporarlly occur ln the measr:rfng heads. Tlrerefore, the
connected measurtng head mr¡st have reached thermal equiltbrf.um prlor to zero

adJusturent. TLris also applies to the measurement of RF voltages in the most

sensitlve rarge (7 
^V, 

4o Ogn).

For electrÍcal zerolng, set swltch I to the J-mV ra¡rge. Adjust potentfometer

! on the rear panel (tr'lg. f) so that the pointer of meter ! remains within
the btue range ttAc-Nu[tt.

NOTE: Only a posltive deviatton from zero is lndicated. In the case

of a negattve devlatlon - regardless of its magnltude - the
lndlcatlon stays on tl¡e zero point even thor:gh lt also causes

a measuring error.

After some time, the electrlcal zero may slightly shift again; however,

accordlng to the explanatlons given at the beglnntng of thls section, the
measurement acerrracy is not considerably affected by such displacement.

2.?.5 Range Selectlon

Swfteh 1 serves for settlng the indlvldr¡al subranges (Fig. 2). The labelling
refers to voltage measurement by mearrs of the RF probe wlthout divider or with
the aÍd of the 10-V insertlon unit. \^lhen uslng the probe with the 20-dB

dlvider or the 10O-V Ínsertion r:nlt, the tndtcated value is to be nultlplied
by 1O or tncreased by +20 dB. Ílee probe with the 40-dB dlvider requires
rnultlplicatLon by lOO or addltlon of +40 0¡ to the readout.
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J. Maintenance

Tt¡e values mentioned Ín this sectlon are not gr.aranteed.; only the values
stated in the data sheet are btnding.

3.L Measuring Instrurnents and Ar¡rilÍarv pment Reouired

The equipnent required for mafntena¡ce is risted. Ín Tabre T (append.ix).

1.2 CheckÍng the Rated Speciftcatlons

The following r:nderlined reference numbers for operating controls a¡¿
terminals comply wlth those indlcated in sectlon 2 ilPreparatlon for Use and.

Operating InstructÍonsrr and. ln FÍg. 2.

Tlre set reaches the rated speclfÍcatfons after a warrn-up period of J.O minutes
and at operating voltages that cau.se the polnter of meter ! to d.eftect within
the blue rar¡ge designated w1thttBatt.rr, swftch 1 betng ln position BATI.

Prlor to perforrnance checking adjust the meclra¡rlcal zero accordlng to
section 2.1., and the electrical zero as described, in section 2.).4. Í:ne

measuring lnstruments requlred for performance checking are listed. in
Table 7.

3.2-L Absolute-value lbration

Note: Since the test s1gna1 is processed. in the measuring head., the absolute-
value calibration is sllghtly dependent on the measuring head. used.. An

appreciable lndicatlng error may be caused. by a fault in the set itself or
in the measr.rfng head. At any rate, a correctly operating measurÍng head.

must be used for absolute-value calibration.

The test setup shown in Fig. 6 is reco¡mend.ed. for checklng the absolute-value
calibratlon. lrlhen uslng the equipment llsted. ln Table 7, Lt, ls possible to
check the absolute-value calibration up to test voltages of L V. Test setup
Fig. 7 ls suitable for test voltages up to 10 V.

Before measr.rtrrg, the test setup is callbrated. with a ÐC voltage. To this end,
the thermal power meter must be DC-voltage coupled.

Measunlns wfth test set accondins to F'1s ,6(uptolV)
a) Connect a DC voltage source instead. of the generator and. ad.just for a

DC voltage (approx. 2 V) so that the power meter ind.icates 20 mr¡í.
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b) Connect the test input of the d.igital ratiometen to the inr¡er cond.uctor

of the BNC adapten.

c) Set the attenr¡ator to 0 dB.

d) AdJust the d.lvid.er at the DC output in such a manner that the read,out on

the ratiometer ls 1.0O0.

e) Cut off the DC voltage a¡¡d insert the URV probe lnto the BNC adapter.

f) Connect the generator and. apply a¡ AC voltage at f, = 1O MHz, thus
producing a reading of approx. 20 ml{.on the power meter.

g) AdJust the attenuatton values on the attenuator and the measurement

ranges on the URV f in the order glven ln Table 4 and take the readlng
on the ratiometer.

lhe values must not exceed the specifled llmits.

Table 4

Test voltage Attenuatfon Measurement
range

Max. derrlatlon
from 1.@0

1V
1O0 mV

10 mV

lmV

0dB
20 dB

40 dB

6o as

1V
10O mV

10 mV

1ñr

!7%

!t/"
!5%

le%

MeasurLnn orocedur:e with test accondlnc to Ffn. 7 (up to 10 V)

a) Replace the generator by a DC voltage source, feed ln a voltage
of 1O.00 V +10 mV a¡¡d read the value on the power meter.

b) Cor¡nect the generator a¡rd. apply an AC voltage at f = 10 MHz with
a¡ arnplltude causfng the same readout as the 10.00 V DC.

c) Read the value ind.fcated on meter 1 (ffg. a).
l?¡e d.eviatlon from 10.00 V may be +7%.

J.2.2 Measurement of Frequency Response of Probe

Note: Partlcular care should be taken when measuring the frequency response

on account of the bandv¡ldth ar¡d sensitlvity of the URV r. Short, matched

connectlons are very lmportar¡t.
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