
Slnce the frequency response of the URV J measuring heads is exclusiveJ-y
determlned by the built-in measuring dlodes a¡rd the meahanlcal design of the
measuring head, the frequency response need only be checked after the measuring
head has been repaired.

T?re frequency response ls best measured wlth the test setup shown tn F1g. /;
the thermal power meter, however, should be conr¡ected directly to the URV J
measurlng head wlthout tnserting a¡¡ attenr¡ator set.

Ad.lustment of the set

a)

b)

c)

d)

e)

Mal<e the adJustrnents at a temperature between 20 and 25oC.

Select the l-V ra¡rge wlth rotary swttch 1.

Corurect the probe to socket 6 and lnsert lt into the BNC adapter.

Callbrate the power meter with DC voltage.

Apply an AC voltage to the BNC adapter with frequency variable from
10O kllz to 1OOO MlIz ar¡d dlstortlon factoi < O.3% (use lowpass filter,
if necessary).

Performa¡rce check

AdJust the amplltude of the AC voltage so that it glves the same deflection
on the power meter as a DC voltage of I.OOO V and keep lt consta¡¡t.
Set the frequencles in the order glven tn Table 5 and read the value ind.Ícated
on meter Z. Tlt" deviatton from 1.000 V must not exceed the llmits speciffed
tn Tabl-e l.

lable 5

Frequency/ûllz Max. permisslble deviatlon
from 1.000 V

0.1

1

100

200

500

1000

!4/"
!1/"
lr/"
!5%

t9/"
t2o/"

R t622O - L5



a)

b)

c)

1.2.3 Measurement of Resoonse of fnsention Units

The frequency response of the insertlon urits ls best measured wlth the test
setup accordlng to Fig. 7, the thermal power meter being connected to the

mV , measuring head without lnsertlng an attenuator box.

AdJust¡nent of the set

Malce the adJusünents at a temperature between 20 and, 25oC.

Select the l-V or LOO-mV range wlth swltch 1 (Flg. 2).

Conr¡ect the cable of the insertlon unlt to be checked to socket 6

and terminate the insertlon r:nit at one end with the lO-0 probe of a

power meter (nis. 7).

Callbrate the power meter with DC voltage.

Feed an AC voltage to the lnsertlon unit wlth a frequency belng varlable
from 10 kllz to 200O MHz a¡d a d.istortlon factor < O.7ø (use lowpass

flLter, lf necessary).

d)

e)

Perforrnance cþeck

AdJust the amplltude of the AC voltage so that it causes the same deflectton
on the power meter as a DC voltage of 1.000 V and keep ft constant. Set the

frequencies accordlng to Table 6 a¡d read the value indlcated on meten f.
flre deviatlon must not exceed the limits specifled ln the followlng table.

Table 6

Frequency Max. permtssible deviatlon from the lndicatlon
M0OmV

10-V lnsertlon unit I 100-V lnsertlon unlt

10

1

10

100

200

500

1000

1600

2000

I<Ilz

MHz

MlIz

MHz

Mllz

MHz

MHz

MHz

MHz

!7"
!t%
!2',/"

!7"Á

!4%

!7"/"
+9y''

it
+2

4/"

2y'"
+)

p%

!t/"
!y,
!t+/"

!7'/'
!9/"
+L4/"

+22y'o

+) Only wlth l0-0 verslon
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.2.4 DC out

Ad-iustment of the set

a)

b)

a)

d)

Make the ad.Justments at a temperature between 2O and 25oC.

Select the l-V range wlth rotary swltch t (p:.e. a).

Connect a measuring head to socket Q.

Appty an AC voltage to the measuring head with an amplltude causing an

lndlcatÍon of 1.000 V on meter f.
Cor¡nect a digital voltmeter to output sockets 2 and l.e)

Performa¡rce check

If the readout on meter f 1s 1.000 V, the output voltage must be 1.000 V

+10 mV.

J.j Electrfcal Maintena¡rce

Under normal operatlng conditlons, the UF[\f, does not require regular
electrlcal malntenartce. The batteries or the charging conditlon of the

accumulator should be checked occaslonally according to sectlon 2.1.L.

3,1.1 Replaclng the Dtodes ln the Probe

See Rlg. 9

ïf any of the diodes 1n the probe have been destroyed by an excesslve input
voltage, aII four diodes rnust be replaced. A selected quad ca¡r be obtained
from Rohde & ScL¡,varz under the order number 247.9OOL. To replace the diod.es

proceed as follows:

a) Pr¡sh back the cable bushlng.

b) Ioosen the flxfne screw of the probe sleeve,

c) Wlthd¡aw the probe sleeve towards the cabIe.

d) Replace the qr:ad. GLII - GLIIV shown ln Fig. 9 with the aid. of a palr of
tweezers.

! ! No solderlng, dlodes are plugged in ! !

If any soldering mr¡st be done ln the measr.¡rlng head, first remove the four
diodes fron their sockets to protect them from inadmissibly high temperature.
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t.1.2 Replacln¡¡ the Dlodes 1n the 10-V a¡Ìd 1O0-V Insertlon llnfts
See Flg. 10

If an¡¡ of the d.lod.es have been d.estroyed, by an excessive lnput voltage, all
four dfodes must be replaced. A seleated quad can be obtalned from Rohde &

Schwarz r¡nder tt¡e order number 288.8104. To replace ttre dlod.es, proceed as

foLlows:

a) Unscrew,the cover wlth the engravlngs. All four dlod.es are now accessible.

b) PuII out the d.lodes GL1III a¡rd, GL1IV towards the top. The dlod.e leads
are p3.ugged lnto mlnlature socketsi they are not soldered ln pJ.ace.

c) Llkewlse' the dlodes GL1I and. GLIII are plr:gged, lnto mlniature sockets.
FÍrst puIl the Lead faclng the coaxlal sectlon out of the minlatr¡re
socket toward.s the top. Then pull the dlode towards the front, whtch at
t}¡e sane tlne pulls the other lead out of the sócket located ln tlre
ct¡amber partitlon wall.

d) For lnsertton of the new d,fodes see R[g. 10.
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4 Circult Descri Ption
See circuit diagram 7O2.9OL4 S.

Ttre values stated fn this seetion are not guaranteed; only the specifications
given in the data sheet are bind.ing.

The operating prÍnciple of the tAV, ls based. on the comparison of the output
voltages of two detector circults.

Besides a detector for measr.rfng the RF voltage, a reference d.etector of
similar deslgn Ís provided in the probe or insertlon unit, to which a referenee
AC voltage produced 1n the mV , is tal<en. The d.lfference between the two
detected voltages is anptified. in the set. Since the d.etected. voltages of
the detectors may be ress tkrarr L pv, the lnput amprifier of the URV ] is
designed as a chopper-stabilized DC voltage amplifier conslsting of the
chopper transistors TL and 12, the ampllfier þ a¡rd. BL2, the synchronorÀs

detector B11, the tra¡¡slst¡r T4 and. the ampllfler B1J. Generator 810 supplies
the switching voltage for the chopper arnpllfier and. the synchronous detector.
The boosted voltage passes via T5 and. rB to the attenr:atop w5 to RB1.

lra¡rsistors T5 ar¡d TB act as a rectifler passÍng positive voltages ar¡d inhÍ-
bitlng negatlve voltages, thus keeping the control loop stabre..

After attenr:atlon accordfng to the selected. subrange, the output voltage is
applled tó the feedback circult by means of FET su¡ltch BL7. B2 transforms
the attenr.¡ated DC output voltage into ar¡ amplltud,e-proportiorral 5-IçÌIz square-
wave AC voltage. Tkre trigger voltage for 82 is d.erived. from generator BJ. The

transformer Ttì2, capacltor C7 and the resistors R9 - R1l form a darnped. reso-
nartt clrcuft whose resona¡rt fnequency is ! kllz a¡rd. which transform the 5-kltz
squarewave voltage lnto a sinewave voltage. After amplification fn the d.river
anplifler B1' the sinewave voltage ls applled vla tra¡rsformer TIll to the
reference detector in the measr:rtng head. (probe or insertion r:nit). Tlee gain
of the drlver arnpllfier can be varled wlth R8, to obtain full-scale read.ing
on the meter.

On account of the htgh loop gain of the control clrcuit, the amplitud.e of the
referenoe voltage is adjusted such that the difference between the d.etected.

voltages ls zero except for a small offset. Since the d.iod.es in the measuring
a¡td reference detectors are selected for matched characteristlcs, the rms

values of measured a¡¡d reference voltages havlng the sarne (slnusoldal) wave-
fo¡m are Ídentical.
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through the feedback circuit a proportional fr¡nctton between the DC output
voltage a¡d the rms value of a sinusoidal test voltage is establlshed. As a
result, the meter reading is proportional to the rms value of a sinusoldal
test voltage. Tlte measurement accuracy is m'ainly determlned by the matching

of the characteristics of the for:r diodes used 1n the measurlng head.

Ttre measurement ranges are ad.justed by meaJrs of the switch I (RiS. 2) and

llET switch 817. Th.e wide dynamtc range of the control clrcuit permits

swltchlng over in 20-dB steps. The 10-dB interrnediate steps are achleved by

switching the detector/arnplifier.

The arnplifled. DC voltage 1s taken via the attenuator R1O4 - RLO6 to the

detector/amplifier Bl.8 whlch acts as a buffer for meter J1. D:e to the
resistors R1O4 - R10B - R111 and the capacitor Ø7, the amplifier BLB has a
dlfferenttatlng bel¡avlour, compensating for the inertia of meter Jl. lhÍs
compensation and the resulting transient response of the indfcation can be

affu.sted with R1O8.

Power supply

In tk¡e switchlng stage T17 a¡rd. T18, tne operating voltage (from batteries,
AC supply, accumulator or external power source) ls transformed. to a square-

wave voltage havtng a frequency of 10 kHz. Generator Blp supplies the

swltching voltage for T17 a¡rd TLB vla the driver transistors T15 and T16.

The AC voltage is stepped up ln TRJ and rectlfled with GLL5 - GLIB. Tlee

stabilized DC voltage of +15 V and -15 V ls derived from the control circuit
T9 - T1.4.

The blfnker cÍrcuÍt T19 - f.ZL feeds the LED GLJ with a pulse-slaped current
klaving a frequency of approxlmately 1 Hz a¡rd a duty cycle of O.01. GL1

bl1r¡ks when the set is on.

Rt622O - 20



Repair Instructfons

The values st¿ted 1n this section are not guaranteed; only the speciflcatÍons
gfven in the data sheet are btnding.

TLre component parts used ln the UR\¡ 7 are carefully selected and the set
itself is subJected to a rlgid exa¡ninatlon prior to delivery. Failures are,
therefore, not very llke1y to occur. In the case of a falh.¡re, however,

refer to the following to locate the trouble source:

a) Circuit descriptlon - sectton 4.

b) Circult diagrams with voltage and resistance values.
c) Section 5.2 in whlch the checklng of the various fr:nctional groups

1s described.

AIl components are readlly accessible. I¡osen the Philllps screws on either
side of the set to remove the upper and lower covers. A1l essential compo-

nents are arra¡Ìged on a slngle PC board whlch is accessible from both sÍdes
after removlng the covers and thus need not be withdrav¡n from the set in
case of repair. AIl connecting elements are plugged so that the PC board

ca¡ easily be dismounted, lf necessary. AI1 lntegrated circults are plugged

into sockets to facllitate repalrs. Ttre PC board ls equtpped with a L6-con-
tact test socket, to which all lmportant test points are connected. Ttrfs
permiis easy locatlon of electrical faults. The test socket ls designated
Bu1 a¡d the correspondlng connections may be seen from the circuit diagram.

Use only replacement parts of the sarne type and equal quality. For the
necessary ordering information refer to the respective parts lists (append.ix).

5.1 Measurinq Instnuments and Auxlliarv Eouipment RequÍred

Ttre measuring instruments and ar¡ciliary equiEnent necessary for repairs are
llsted 1n Table /.

.2 Tþouble

Il¡1s sectlon covers alL measurements, perfonnance data and settlngs required
for perfonnance checklng of the lndividual subassemblies and ensuing trouble
shooting and repair. The location of the adJustlng elements can be seen from

Fig.11.

Tkre specificatÍons of the various performance checks are generally based on

the assumption that the subassembly concerrred a¡ld all subassemblies
functlonally lÍnked with it are properly operatfng.
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Unless stated other:r¡ise, the current and voltage speclfications apply to the

nominal operating voltage (6 V). All voltages are measured. at high impedance

versus the reference potential of 0 V.

Followir¡g a repair on the URV, carry out the performartce check according to
sectÍon 3.2, to make sure that the set is fi¡nctioning properly.

5.2.1 Power Supply

See circuit dlagram )O2.9OL4 S and. component locatlon plan J02.9614.

Ttre operattng frequency of the voltage converter is approxlmately 10 klIz.

Generator B1! drives the swltching stage T17 and. T1B via the drlver transistors
T15 and. T16. The a:nplitude of the squ.arewave voltage at the primary of trans-
forurer TRf is

Io]V

llith a¡r operating voltage of.6 V, the rectifled second.ary voltage at the

charglng eapacitor C44 ls -24 V and tlrat at capacÍtor C45 +24 V, provided

the meter shows no or only a sllght deflection. In the case of full-scale
readlng, tÏre voltage may drop to +18 V and -18 V. Tkre +15-V operating voltage
is stabilized in the control cfrcuit T12 - TL4; the tolerance range extends

from +L4.2 to +I5.2 V. Tkre -15-V operatlng voltage is derived from the

+15-V voltage. TLn¡s the output voltage of -15 V is only correct if the +15-V

output voltage is avallable.

5.2.2 Switch-on ïndicatlon

Tkre transistors f20 and ï2L form an astable multivibrator oscillating with
a frequency of about L Hz. The collector voltage of T2O is differentÍated
via C¿E and R1f6 and taken to the drtver tranststor TL9. llre ct¡rrent flowing
through the I,ED GLJ is pulse-shaped with a pulse width of approximately
10 ms and an amplitude of about 50 rnA.

5.2.4 Chopper Generator

Generator BLO delivers a s¡rmmetrical squarewave voltage to lts output, the

frequency beÍng approxlmately 27 Hz and the amplitude

VnO = LZ V.

Tlee negative portion of the generator voltage switches the chopper transistors
T1 a¡¡d T2, while the synchronous detector B1i. is directly controlled by the
generator voltage.

=Vb - O'Jpp
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5.2.4 Reference Generator

Generator BJ supplles a sJrmmetrical sqr¡arewave AC voltage wtth a frequency

of 5 l',,flz a¡td an amplitude of +1! V. The frequency of thls generator can be

stightty varied with RLB. The DC output voltage of the reference generator

is tra¡rsformed to a squarewave AC voltage of equal amplitude Ín 82 and taken

to tra¡rsformer TR2 vÍa the resistors RB - R11. TR2 aJId CY form a damped reso-

nant circuit with a frequency of 5 kJIz, thus convertlng the squarewave

voltage to a slnewave voltage which is ampllfied in the driver amplifier 81

and d.elivered vla the transformer m T the reference detector in the

measr:ring head. The DC input voltage of the reference generator is avallable

at the test socket BuL, contact LJ, and the AC output voltage of 5 kllz is
present at socket 1., contact 5.

At a DC input voltage of 1 V at Bul.I7, tl:e AC output voltage of the reference

generator at B;ul.! must be about JOO mV (UOtf: output i:npedance at the test
socket 8u1.5 = 10 kO).

5.2.q Feedback Attenuator

' Tlee feedback attenuator for rar¡ge switching is provided between the ampli-

fier output and. the referenee generator whose lnput is connected to BuL.LJ.

In the ranges L0 V, J V and 1 V, no dlvision takes place. In the ranges

O.3 V and. 100 mV, the division faetor is 10, ln the rarlges 70 m\f and L0 mV

100 and ln the range 1 mY LOOO.

q.2.6 Detector'^'nplifler

The DC output voltage is tal<en via the attenuators R1O4 - RL06 to the

d.etector/amplifler BLB. T?re divislon factor is 1.0 in the rar]ge 10 V, y'lõ itt
the ranges J V, O.t V, )O nÍ{ arldT mV, L in the ranges L V, 100 mV and 1O mV.

B1B is d.esigned as a differenttating ampllfier, the differentiating time

constant being adJusted with R108 and matched to the characterlstic of

meter J1. Dr¡e to the dlfferentiation, the needle is accelerated ar¡d thus

seems to be almost inertlaless. TLre temperature-dependent resistor R100

compensates for the temperature-dependent output impedance of the meter.

RlOL serves for adJusting full-scale reading of the meter.
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5.1 AdJustments

Prior to any adJustment make sure that the UR\I J Ís in perfect operating
condltion; check the operating voltage accordlng to sectlon 2.1.L.

Carry out the adJusünents at a temperature between 2O and 25oC a¡rd. allow for
a war'¡n-up perlod of at least 10 minutes.

Use the test setup shown 1n Fig. 8 and observe the fotlowlng:

a) Ítre lowpass fflter ls not requtred if the signal generator supplies a
Iow-dlstortlon output voltage (U < O.t%).

b) As a measuring head. for the UR\I j, it is ad.visable to use the probe to-
gether with the BNC adapter (lnsertion adapter). T?re use of an fnsertion
head ls also possible but requires the connection of a T-section ahead of
lt, in order to malce the lnner conductor accessible for voltage measure-

ments.

For adJust¡nent proceed as follows:

a) Set the attenuator to O dB a¡rd the zero potentlometer R20O (9 fn Fle. f )

on the rear panel to mid-posltlon.

b) Select the l-V range.

c) Apply a voltage with a frequency of 1 MHz and an amplitude Vrr" = 1 V to
the measurlng head.

d) AdJust the poÍnter deflection on meter f exactly to mlnimum with RtB

(tr'tg. l1).

e) Re¡nove the test voltage and turn R27 to the right-hand stop.

f) Measure the voltage at 8u1"14 wlth an oscilloscope and adJust the AC

component (approx. 22 llz) to mlnlmum wtth R42.

g) Check the mechanLcal zero of meter Z and, lf necessary, adJust. Now set
the eLectrical zero with R10p.

h) Swttch on the J-mV range and adJust R27 so that the pointer of meter f
remains withln the fteld deslgnatedttAC-Nulltr. During thls procedure,

no voltage must be avatlable at the measurlng head.

1) Select the l-V range a¡¡d callbrate the test setup wlth a DC voltage.

k) Apply a voltage wlth a frequency of 1 MHz, an amplltude of V"rn" = 1 V

tl mV a¡rd a dlstortlon factor of < O.7% to the measurÍng head.
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r)

m)

n)

Conrrect a digltal voltmeter to sockets ! and 2 allrd adJust the lndlcated
DC output voltage of the UR\¡, to 1.000 V :1 rnv using R8.

AdJust the value lndicated onmeterlto the scale'\ralue 10 (â 1 V).

Decrease the AC lnput voltage stepvltse by about 10 dB (attenr¡ator) and.

then lncrease lt agaÍn. In dolng so, observe the lndLcatl.on on meter I
and. adJrrst for optlmum transtent response (apertodlc crftlcal case).

Renove the lnput voltage a¡rd cut ln the rarige 1 mY.

Check agafn the electrfcal zero according to g).

Apply the sane AC volt¿ge as above (1 ItEIz, I.OOO V +Lfr) a¡rd. sruitch ln
60 dB with the attenr¡ator. Ttrls resuLts ln L mV on the measurlng head.

AdJust for an tndlcatfon of l mV on neter f using ru6 (0 - J scaLe).

o)

p)

q)

r)

J

(J
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Î¿blc 7

Maasurl¡g l¡struûênts and ar¡xllle¡y equlrent for o¿lnte¡u¡rce (sectton J)

It€d o lVpc of equlFce¡rt,
requlred spect flcattons

¡ Rccourended náf¡ lnst,rtuênt

l}p€ O¡rler No. Usa acc. to
sectton

I o Dl8ttal 
"olt¡¡ctrr0 to 10 Vt rltt¡ fnput for

a¡rtcrn¿l rofor3tco voltagrt
cari ba uscd as a ratloEat€r

t.2.1
1.2.2
t.2.t
,.2"4
5.2"r
5.2.4
5.t

2 o Slsnal generat¡r(s)
10 kllz t¡ 2 cllz

r Po¡rer SlgnÂl Cenerator
25 to 10OO ¡'fHz

¡ UIIF Poircr glgnÂ1 Cenæato¡r
c.zT1 to 2.Tj Gitz

$.tut

SLRD

20o.10@.q2

100.4194.æ

tt,,

.2.L

.2.2

.2.t

.2.4
5.'

t o Poner: ncter
10 k¡¡z to 2 G¡Iz
?rltlr 50-¡1 probâ

o l¡lfcronave Pe¡cr ltleter
rltlr !O-O proba

NRS Læ.2411"92
100"2440.50

t.2.1
1"2.2
1.2.,
5.'

4 o hEclslon attenuator, 50 O

0to1GHz

o kogramable Attcnu¿tor
50 n, O to 1J9.9 dB;
O to 10OO Mlíz

DP\rP 2r4.80r7.52

t"2"L
t"2.2
,.2.)
5.t

5 o tlrillnåt1on, 50 n
0tâ2@tz

a le!.rlnatton E¡lC 10O"æ4O.5O

t.2"1
1"2.2
1.2.,

6 o ff voltage sour?e
Otol0V

r Forcr: Supp1y NcR 10O.5084"..

,.2.1
,.2.2
t.2.t
,.1

7 c lorpass fllter
50n
(not rcquired lf lor-dlstortton
sl,gnal generators arê used)

tt
)
5

2.L
.2,2
.2.'
"t

I o fbequancy cor¡rtêr 5.2.1
5.2"1
5.2"+

9 o Oscllloseope 5.2.1
5,2.2
,.2.t
5.2.4
5.)

10 o Atte¡rurtor
2 Gllzi 20 dB; 2 1^f; 5O fl

. ¡Ilgh-powêr Attenuator
2.4 Gitzt 2O dB¡ 20 W¡ 50 0

R¡D 100.æ85.50

1.2.1

1i o th¡cs-por.i junotlon
OtolCHz;i0O

o tbree-lo¡.t Jw^ctlon Box
O to ¡,00O ltúlz, 50 fl

Dr¡u , tc9.5rv.50

t.2.L

L? o Bl.lC lnsertlon adapter ttñI-7ß a
a

)
.2.1
cécé

.2.)

.)
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