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Supplément
to Manual 292,1946 ZV

ZPV-E2 292.0010.02

Complement
Data sheet 292 401 E-1

Under section Magnitude of ratio on page 14 of :the Data sheet
you should read:
Indication error at fixed frequency

with calibration button (linearity) seeecceccee 1.5 % (at £ >500 MHz
' only by Ug <0.3 V)
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2. Preparation for Use and Operating Instructions

2.1 Legend for Fig., 2-2

No. Engraving Funetion

UNSYNC. Indicatlon of synchronization; when the lamp
llghts up, the Tuner is not synchronized.

|

Indication of the selected fréqueﬁcy range;
effective only 1f the autoranging facility on the
basic unlt is discomnected. )

I

3 T Pushbutton for increasing the frequency range step
by step (indication on 2) if the autoranging
facility is disabled. '

Pushbutton for decreasing the frequency range step
by step (indication on 2) if the autoranging
faecllity is disabled.

[+=
£

5 B RF input cable for channel B, with probe.

\NLOCK. Knob for locking and unlocking the Tuner inserted
- in the basie ZPV unit.

[ [

T A RE input cable for channel A, wlith probe.

SWEEP ,Pushbutton fqr enabling and disabling the sweep mode
CN/OFF | 1in which the basic unit functions in purely analog
operatipn without mleroprocessor; operative only in
modes B and B/A with the autoranging facility of the
basic unit disabled.

{s1]

g Guiding pin for plug-in Tuner.

10 o Connector strip ST42 establishing the connection
upon insertion of the plug-in into the basic unit.
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2.2 Preparation for Use

2.2.1 Adapting the Probes

Depending on the measurement task, the probes can be fitted with the
accessories supplied, such as INC adapters, earth terminals, insulators or
100:1 dividers. For measurements on coaxlal systems, the probes can be
plugged directly into the Insertion Adapter ZPV ~ Zl. Since the probe tips
are very sensitive to mechanical stress, 1t is best to provide a protection
(e.g. the BNC adapters) even if they are not in use.

Prior té inserting the Tuner, disconnect the ZPV from the power supply.
After turming the locking knoblé to the lefthand stop, the Tuner can be
plugged into the bhasic unit. Next turn knob_§ to the righthand stop and
switch the ZPV on. The Tuner 1is immediately ready for operation. After
disabling the autoranging faeillty on the basic unit, the Tuner can be oper-
ated manually and thus checked.

2.3 Operating Instruetions

2.3.1 Operation with Autoranging Facility

When using the autoranging facility, the correct frequency subrange is
selected on the basic unit so that no contrels have to be set on the Tuner.
Sweeping 1s not possible in this meds,

BeB.2 Manual Operation without Autoranging Facilitxl

If the autoranging facility of the basic unit is disabled, the Tuner can
be manually operated., The frequenoy range indioation 2 is.operative.
Buttons 3 and 4 permit the correct range to be selected in accordance with
the RF signal applied to 7. If the correct frequency subrange is set and
the RF level is > 150 uV at the probe tip of 7, the Tuner is synchronized
and delivers, via 10, the IF signal to the basic unit. At the same time
lamp 1 goes out. The RF input 5 assoclated with channel B is ready for
recelving an RF signal and, wlth such a signal applied, delivers an IF
signal to the basic unit.
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2.3.3 Sweeping

The sweep mode can be switched on and off with 8 if the basic unit is set
to mode A or B/A and the autoranging facility is disabled. bDuring sweep
operation, purely analog signal processing takés place in the basic unit.
The microprocessor monltors only the dynamlc range in ratio measurements
B/A.

2.4 Measurement Examples

2.4.1 Vector Measﬁrements

2.4.1,1 Filter Measurements

Test setup

: Os cillOSOOpe
Sweep Zpy |SWEEP _ ,for :
generator | L. recorder
- L ‘ lVert. Horiz.
1 A g ' 8 1 ' input [input
| Test E%gjtj
_ 3 . item 3

1 50-0 termination
2 Insertion Adapter ZFV - 71
3 Feed Unit ZPV « Z2

The characteristics of narrowband crystals and filters can be determined with
the aid of'ﬁ sweep' generator assembly. For this purpose; the sweep mode is
set using 8. Frequency and amplitude autoranging are inhibited on the basie
unit, therefore it is necessary to first set the correct ranges. Thé.sweep
rate“should be max. 30 MHz/s and the sweep width sheculd not exceed 1 MHz

s¢ that the synchronizétion 1s maintained.

This test assembly permits the passband characteristie and the phase response
of a test item to be displayed on an oscllloscope or plotted with a recorder.
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2.4.1.2 Measurements on Amplifiers

The voltage gain is here referred to as gain for simplieity.

Test setup

Frequency
meter

generator

Gain control
voltage

H

05+

Measurement of gain, phase shift and group delay

R 35029 - 8
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Galn, phase shift and group delay are of interest in the development of
amplifier circuits. As an éxample, the gain, phase and group delay of the
first stage of a two-stage amplifier are plotted as a funetion of frequency
in the above diagram. The solid-line curves apply to the closed position

of swiltch 5, the gain of the second stage being <1 {emitter follower). With
the switch open, gain > 1, the dashed curves are obtained. It can be seen
how a variation of the input impedance of the second stage affects the gain
of the flrst stage. This reaction is caused by the Miller integration effect
of the base-collector capacitance and by the increased gain of the second

stage.

Group delay can be defermined from phase variation. The group delay 7 is
defined as the phase difference AT in a small frequency range Af

Af
T = 360" AT

The Group-delay Measurement‘Option ZPV = B3 performs this donversion, the
result being indicated on the basic unit (see 2.%.3).

2.4.1.3 Measurement on Open Control Loops
Test setup
Test item
Signal
generator — Output
A, R
B r
| 0 ZPV R

R = terminations of
closed loop
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Result

dB
PA 40 . -
- -150°
20
0 L1800
-20-
1 T T T T
1 2 4 10 20MHz

Measurement of gain and phase of an open control loop versus frequency

An inverting amplifier with a gain A and feedback factor,@ has the gain

A' = I_%7$K
when the feedback loop is closed. f3-A is the gain of the open loep., If the
feedback loop produces a phase rotatlion of -1800, B-A > 1 means positive
feedback and the amplifier oscillates. When deslgning feedback systems, the
gein margin and phase margin of the open loop are fhe declsive criteria for
the stability of the whole cirecult. Gain margin Am means the galn of the
open loop at the frequenecy at which the feédback phase rotatlion is -1800;
phase margin Tm 1s the phase difference between -180° and the phase rota-
tion of the feedback circuit at the frequency at which the gain of the opern
leop is O dB. Typlcal values providing satisfactory stability are -40 to
~10 4B for the gain margin and about 300 for the phase margin. Both quan-
titles can readily be determined by méans of the test setup shown above.
The results of such a measurement are given in the diagram. The gain and
phase as functions 6f frequency show that the amplifier is stable,
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2.4.1.4 Measurement on Closed Contrel Loops

Control loops with high gain are preferably measured as closed loops. A
disturbance signal is fed into the loop and the transmission characteristic
measured. An example is shown by"thle following diagram:

[f]‘ | - P | ‘ -l\~ ﬁVB |

= - — 0 ZPV
V -
- BI ,\%_’ | A Signal
- " Disturbance generator .
signal
Vg Le120° ©
Va
L+ 180°
. ~120°
I 1 | |
1 2 4 10 MHz
L ——

Measurement of the transmission characteristic of a2 feedback amplifier
wlth olosed control loop
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2.4.1.5 Frequency Comparison

Many methods employed for the frequency adjustment of precise-oscillaforg

or for the measufement of frequency stability yield a result of adequate
'accuracy only after a relatively long measurement time. Using the Vector
Analyzer this time can be cut down considerably. For example, the ZPV pérmits
two frequencies of 1 MHz to be compared'within one minute with an accuracy

of 3 x 10710,
Test setup
?Z?PV Ay Recorder
F
ctardard < T Test ttem
B R Y B ‘

Comparison of two very accurate frequencles

Provided that the two input, frequencles fA and fB are almost equal, their
phase difference varies very slowly. The difference frequency Af 1s obtalned
from the recorded phase difference Af and the measurement time At:

Af
360° x At

Af =
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2.4,1.6 Measuring the Electrical Length of Cables

Test setup

‘ ‘ Test ltem
Signal Directional - S |
generator coupler

A B
ZPV
? ?

Frequency |_ ‘
meter

Measuring the electrical length of a cable

Thanks to its high phase resolution the ZPV can be used for the accurate
measurement of the electrical 1ength'of cables. The forward and the reflected
volfage are derived vlia a direectional coupler and‘the ZPV measures the phase
différence. If thé electrical length of the cable 1ls an integral multiple of
A/2, then the ZPV indicates the phase differencé 0°. The test setup is there-
fore suitable to determine the electrical length of cables differing from
multiples of k/2 The measuring error decreases proportionally with in-
creasing test frequency.

First set the phase meter to QO while no cable 1s connected, i.e. the direc-
tional coupler output is opeﬁ. Then cénnect the cable and read the rhase
difference on the ZPV. If, for example, a test frequency of 41,666 MHz is
selected, a phase dlfference of 1° ~ corresponds to 10 mm electrical length

of the cable. The number of A/2 waves must of course be countéd to determine

~the overall cable length.

To adjust two cables for equal electrical length, the phase difference at

the output of the cables can be meésured, the two cable inputs being con=

nected in parallel to the signal generator. The indilcated phase difference
is ﬁroportional to the difference in'elecﬁfigal length of the cables.
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2.4.1.7 Antenna Measurements e

Test setup

Signal
Generator Q »| Test item
A .

ZPV

Measuring the radiation pattern of an antenna

Thanks to its uniformly high selectivity in the whole frequency range of
1 to 1000 MHz the Vector Analyzer can be used as a test receiver for the
,measurement of antenna radiation patterns. Te ZPV is synchronized to the
test frequency via probe A, while probe B is connected to the antenna. The

bandwidth of channel B is 30 Hz in the range < 100 uV and 2 kHz in the
other ranges. Other electrical or magnetiec fields can be measured in the

same way as radiation pattemns.

Because of multiple réception due to mix!.ng' with harmonics (fn = nfvco
teo kHz), the test system has tc.be protected from unwanted fields or the
useful level has to be selected sufficlently higher than the occurring it

unwanted levels.

2.4,1.8 Modulaticn-depth Measurement

The Vector Analyzer ZPV converts the received RF signal falthfully to IF.
Connecting an AF oscllloscope to the IF output one obtains a seamning
oscilloscope for RF signals in the range 1 to 1000 MHz. Modulation depth m

is calculated from the lengths Al and A2 measured on the screen:
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A, - A
1 2 100%

If the modulation signal is avalilable, the nonlinearity and phase shift of
the modulator can alse be measured. The modulation frequency must in this
case be low enough to make sure that the seanning bandwidth and the band-
width of the IF eirouits do not cause an attenuation or phase shift of the
modulated signal. The following test setup is used:

¥

FF signal Test iten (i ZPV
Q

generator A

IF

Measurement of modulation trapezium
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The lefthand oscillogram shows the modulation trapezium of a perfectly modu-
lated signal; the modulation depth can be determined from Al and Aa, it is
60%.. The other two oscillograms show nonlinearity (centre) and phase shift

(right).

2.4.2 Measurement on Four-terminal Networks

1

The followlng measurements on four-terminal networks are possible only when
using the s-parameter Measurement Option ZPV - B2,

2.4.2.1 General

Accurate measurement of the h, y and z parameters is difficult in the UHF
range since a current measurement is hard to perform in this range. The
s-parameters can be determined without voltage and current measurements,

the wave quantities being obtained by a measurement using directional
couplers. Assuming a forward wave at each of the two portsof a four-terminal
network, the wave is reflected, absorbed or partly transmitted by the net-
work (see figure). '

Z : zZ
Z
1 2 ‘—-’1;
V4

2] — ' -2y
J]_ Jz
- Test item A T M
-—Dhily; ' 12] B
=2

Test item with complex wave quentities a,, a,, by, b,; match-termination
wlith characteristlic impedance Z shown on right

The effect at the ports is described by the reflected waves b as functions

of the forward waves a.

by =532 * 503 (L.
By = 5p13) * Spafp (2)
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The coefficients 811+ Syns 521 and 522 are called the s parameters. The two
equations, whose terms are generally complex, fully describe the four-
terminal network. If the test item is terminated without reflection at

port'2,5 as shown in the above diagram, the a, = O and equation (1) yields
) 1

511 % 5

match-terminated. The equations for the other s~-parameters are obtained in

. Thus 5814 is the input reflection factor at port 1 if port 2 is

the same way:

- Meaning cf s-parameters

817 = ;% | ae -0 The two quantities are input reflection factors
which convey information on input impedance and
b, ' matching. During measurement the ecorresponding
S = E; a, =0 output must be match-terminated, as indicated by
the conditions a, = O and a, = 0.
b1 1 : 2
Sip = E; a, = 0 821 1s the forward transmission factor, 815 the
’ . backward transmission factor. During measurement
b2 the corresponding output must be match-terminated.
2178 |8, =0 ‘

2,4,2.2 Parameter Measurement without Directional Couplers
e
.
G
Insertion 'Insertion 125% TIngertion
Termination adapter adapter ltem adapter Termination
1 1 - l l " '
| Feed "
unit ' -
- Channel B
Yector
Analyzer .
° IRV
Channel A

Test setup for measuring s-parameters without directional couplers
The above method for measuring s-parameters is based on a kind of bridge

eircuit. It can be used with confidence between 100 kHz and about 100 MHz,
but it detericrates with higher frequencies due to the inherent reflection
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of the insertlion units. Special computing routines in the basic unit take

into account the complex relation between measured bridge voltage and s-param- —
eters az well as between input impedance and admittance so that the overall
characteristics are directly displayed. When adJusting the test setup for

measuring 811 and Sho the test item is replaced by a virtually reflection-

free termination and, in the mode 811’ 522, button PARAM. CAL. on the basic

unit 1s pressed. When adjusting the test setup for measuring s,., and s

21 12°
the unlts are interconnected without the test l1tem and button PARAM. CAL. on

the basle unit iz pressed in the mode 521, 512.
2,4.2,% Parameter Measurement with High Voltage at Test Item
using Direetlonal Couplers
G
Directional | = IDirectional Test Directional
coupler T }  coupler II item coupler IIT peoyrmination
Open >< = >< x X
Peed
unit
T |10e8 ‘ T [10a8 T [10a8
Insertion Insertion —_ Insertion
adapter adapter adapter
' ChannelLr.
B
Termination Termination Termination
Channel A Anaimzer
> 2PV

Test setup for measuring s-parameters with high voltage at test item

Since the s-paremeters, by definition, represent quotients of two waves,
the ZPV is used in the ratlio meter mode. The measurement range of the trans-
misslon factors s and s and of the reflection factors s and s

12 21 11 22
depends on the quality of the directional couplers. Reflection factors > 1
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Jpen

are obtained with test items having a negative incremental resistance, e.g.

amplifiers or oscilllators using tunnel diodes.

The teét setup is shown schematically above. Directlonal coupler I compen-
sétes for the frequency responses of dlrecticnal couplers II and III. Since
the test-outputs of the diréctional couplers must be match-terminated, the
two Iinsertion adapters are connected via 10-dB attenuator pads. The ZFV
indicates the ratio of the measured wave quantities with respect to magnitude
and phase.

When adjusting the test setup for measuring.sll ang 522 the test item is
replaced by a short circuit and button PARAM. CAL. on the basie unit is
pressed (the Sip7 sea‘mode should be selected).

When adjusting the test setup for measuring 521 and 512, the units are
interconnected without the test item and button PARAM. CAL. on the basic

unit iz pressed, the 521, 512 mode belng selected.

2.4.2.4 Parameter Measurement with Low Voltage at Test Ttem

using,Directional Couplers

G
- = -
Feed unit
Insertion Insertion Test item Insertion .
adapter Terminations adapter ¢ ladapter Termination
X i e al 2o iy Al P o
r- . -
DMirectional Directionel lrectional |
coupler I coupler IT coupler IIT |
_____________ e
tChannel B
Channel A L§§§;"

Test setup for measuring s-parameters with low voltage at test item
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In the test setup shown in section 2.4.2.3, about half the generatgr voltage,
depending on the input reflection factor 81+ is applied to the test item.

If the test item tolerates only a low voltagg, for instance during measure=-
ments on semlconductors and antenna ampliflers, the test setup shown above
1s used. It differs from the former only in that the feed-in connections

are interchanged with the test connections on the directional couplers I and
II. With 11 < 0.3, the voltage across the test item is about the same as
that measured in channel B.

Adjustment and performance checking are made in accordance wilth section
2.4.2.3.

2.4.3 Group Delay Measurements

The constancy of the group delay through a transmission network is a measure
of its waveform fidellty. Since the group delay is, by definition, df /dw,
it can be measured with the aid of the relation fz - fl/UJE -w, if the
differences are chosen small enough. The Group Delay Measurement Option

ZPV - B> permits the group delay or the group delay variation - referred to

a specified baslc group delay - to be indicated directly on the basic unit.

In addition to measurements using a high-impedance probe, measurements on
coaxial systems are possible. These measuréments can be performed either

in the manual mode by pressing two buttons and adjusting the generator
accordingly or in the automatic mode which requires a generator permitting
DC-voltage-controlled frequency modulation., With automatic operstion calibra-
tion is made with the aid of the calibraﬁing cable supplied with the Group
Delay Measurement Option and by pressing the CAL, button on the basic unit.
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By Maintenance and Repair

Bl RequiredlMeasuring Equipment and Accessories

o Instrument required Tyre Order No.
¢ Recommended R&S model

No.

1 . o Signal generator
0.1 - 1000 MHz, 2 V/50 Q

¢ Signal Generator sSMDU 249.3011, ..
15 Hz - 525 MHz
plus 1.05-GHz

Frequency Range Extension SMDU - B3 249.,0484 , 00
or 1.05-GH; Frequency Doubler - 8MU - BS 275.1312.02
e Decade Frequéncy Generator SMDS 154.8723.52
10 kHz - 1000 MHz ,
® Power Signal Generator ' SMLU 200.1009. ..

25 - 1000 Mz

2 o Frequency meter
18 - 22 kHz, sensitivity min 10 T

& SMDU frequency meter
(see No. 1)

3 0 RF voltmeter
0.1 - 1000 MHz, error < l%

¢ RF-DC Millivoltmeter URV 216.3612.02
in conjunetion
with No. 5

4 ¢ Power meter
0.1 - 1 GHz, error % 1%

8 Mlcrowave Power Meter NRS 100.24%33,92
with 50-0} Probe ’ - NR3-Z 100.2440.05
in conjunection with No. §

5 0 Digltal voltmeter
1mVv-1V, O~20 kHz,
error < 0.5%

6 0 Iowpass filter

60 - 1000 MHz,
30 - 60 dB, 50 Q
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Instrument required Type Order No.
No. Recommended R&S model '
T B0~ attenuators
0 - 1 GHz, 5/10/60 dB
8 50-0 termination
r<1%, 0~ 1 QHz
3.2 Checking the Rated Speeclifications
3.2.1 Performance Checking

Test setup

Slgnal
generator

ZPV

?E% ASAY
A |B

A A

1 Termination
2 Insertion Adapter ZPV - Z1
3 Peed Unlt ZPV - 22

The Tuner ZPFV - E2 1s inserted into the Vector Analyzer ZPV in accordance
with section 2.2.2 and fixed mechanically.

Disconnect the frequency autoranging facllity on the basic unit. Set the
generator output voltage to O V. The red lamp UNSYNC 1 and one of the green
lamps associated with the frequency range indication 2 should light up.

By pressing buttons 3 and‘& it must be possible to switch over the frequency

ranges accordingly in the corresponding order.

Set an output level of about 200 mV unmodulated and any frequency between

0.1 and 1000 MHz on the signal generator. Select the frequency range corre-
sponding to this frequeney by hand (button 3 or 4). Now the red lamp UNSYNC
should go out and the applied voltage of about 100 mV should be indlcated

R 35029 - 22




WD =

in both channels on the ZPV (modes A {B), LIN). Check for correct synchroniza-
tion in all frequency ranges.

Switch on the frequency autoranging facility on the basic unit., Tt should
track the generator frequency over the éntire range. Connect a 60-dB/F0-0
attenuator pad between the feed unit and the insertion adapter B. Set the
-generator frequency to 1 to 10 MHz and the amplitude in channel A to 30 mV.
A level of 30 uV should be indicated for the B channel.

3.2.2 Frequency Dependence of Amplitude Conversion

a) Range 0.1 to 100 MHz

Test setup

Signal
generator ) A . ZPV
B Digital
3 4 1 voltmeter
> —_— | I 1 :
> L
- Lowpass , URV
50-0 termination filter
Insertion Adapter ZPV - Z1 ! RF millivoltmeter
Attenuator pad '
URV insertion unit

The frequeney dependence of the amplltude conversion in the Tuner ZPV - E2

is checked by applying an accurately lmo'w-:n signal to its input (prf;be). The
accuracy of the measurement dependsl on the harmonic content of the calibration
signal. To obtain a‘h‘a.r'monic suppression of > 30 dB, a lowpass filter is '
used In the test setup. If an R4S signal genherator i1s used, no lowpass filter

is necessary.
- Set 10 MHz cn ‘the signal generator (wnmodulated).

- Adjust the ouiput level of the signal generator such that the RF millivolt-

meter Indicates 1 V .
rms

- Select the range 6 to 10 MHz on the ZFV - E2. Lamp UNSYNC should go out.

- Set mode B, LIN on the ZFPV.

- The indleated value should lie within the tolerance limits given in the

specifications.
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- Repeat the measurement at 0.1 MHz, 50 MHz and 100 MHz. When measuring at
0.1 MHz the level should be 100 mV.

- Replace probe B by probe A. Select mode A LIN on the baslic unit and
repeat the measurements for channel A,

b} Range 100 to 1000 MHz

Test setup
Signal
generator A . 2PV |Digital
! voltmeter
- Power
meter
Lowpass
filter

1 Attenunator
2 Insertion Adapter ZPV - Z1
3 Power meter insertion unit

The frequency response is checked with a calibrated signal. To increase

the accuracy and to keep the harmonlcs of the calibrated signal at least

30 dB down, a lowpass filter is used. It can be omitted if one of the
recommended signal generators is used. The measurement acocuracy then depends
on ‘the accuracy of the power meter alcne.

~ Calibrate the power meter in the 1 -mW measuring‘range in accordance with
its operating instruections. To increase the'accuracy, the power meter
should be used in conjunction with a digltel voltmeter and the calibra-
tion curve should be taken into account.

- Set the signal generator frequency to 300 MHz. Set the unmodulated output
to 1 mW (O dBm) with the aid of the power meter.

- Select the corresponding frequency range on the basic unit. Lamp UNSYNC
should go out.

- Select mode B LIN

- Any departure of the indicated value from nominal (= 223 5 mV) should.
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be within the tolerance limits glven in the specifications.
- Repeat the measurement at 500 MHz, 800 MHz and 1000 MHz.

- Carry out the same meaSurements for chamnel A.

5.,2.3 Differenfial Phase/Frequency Response
Test setup
Signa; ‘
generator
1
[ ]
2
1 50=; termination
2 Insertion Adapter ZPV = Z1
3 Feed Unit ZPV - Z2
4 10-4B/50-0 attenuator

The differential phase response of the Tuner ZFV - E2 is measured in a
symmetrical test setup.

- Set a reference frequency between 1 Miz and 10 MHz {unmedulated) on the
signal generator. The output level 1s adjusted for 100 nV at the ZPV.
Select mode A (or B), LIN. '

- Switeh In the frequency autcrangling facility ocn the ZPV,
- Store the reference phase at the reference frequency { f REF. STORE).

- Vary the generator frequency over the entire range.
The phase variatlon indicated on the ZFV should not exceed the values

specified in the data sheet.
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3.2,4 Differential Amplitude/Frequency Response

Test setup same as under 3.2.3,

- 3S8et a reference frequency between 1 MHz and 10 MHz on the signal genera-
tor (unmodulated). Adjust the output level for 100 mV at the ZPV. The ZPV
should be operated in mode A (B}, LIN.

-~ Change the ZPV mode to B/A, LIN. Store the reference level (ILEVEIL, REF.
STORE).

= When verying the generator frequency over the entire range from 0.1 MHz
to 1000 MHz, the departure from the 100% indication should not exceed
the values given in the specifications.

3.2.5 Crosstalk Attenuation of Test Channels
Test setup
:i;‘xzi;tor r A
! 1
2 A B 2
1 1

1 50-0 terminaticn
2 Insertion Adapter ZPV - Z1

The test signal 1s applied only to channel A; probe B is terminated with
50 0 in the insertion adapter. Prior to the measurement, the ratio B/A
1s calibrated at about 100 mV (mode B/A, dB (REL.)) using the test setup
under 3,2.3 and the value is stored (LEVEL REF. STORE).

- Set a frequency of 300 MHz on the signal generator: the output level
iz 1 V unnmodulated,

-~ The amplitude of the crosstalk signal is indicated in 4B on the ZPV.

- Repeat the measurement at 500 MHz, 800 MHz and 1000 MHz. The nominal
crosstalk attenuation is given in the specifications.
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3.2.6 Inherent Noise

Test setup same as under 3.2.5.

- Select a frequency-of 2 MHz on the signal generator. Adjust the generator
~output level such that about 7 to 10 mV are indicated for reference
channel A.

- Select mode B, LIN on the ZPV and dlsconnect the filter (button FILTER).

-~ Withdraw probe B from the insertion adapter such that the probe tip no
longer makes contact with the inner conductor. The indicated noise volt-
age should be < 10 pV (typ.).

343 Mechanical Maintenance

FeDal Probes

The probes should always be dry, clean and undamaged. The screw heads of the
probes must be well tightened to protect the thin-film circult located
inside. After unscrewing the protective cap, the thin-film circuit can be
withdrawn From the socket and exchanged (Fig. 2-1). When replacing this
circuit, make sure that the contact plns are correctly aligned so that the
spiral spring in the socket presses sufficlently ageinst the front contact
of the substrate. Both the socket and the thin-film circuit are marked with
a det; the dots should féce each other. After exchanging the thin-film
circult adjustment in accordance with sections 5.3.1, 5.3.2, 5.3.& and
5.3.5 is requlred.

Bedal Plug-in

The Tuner is a compact, exchangeable plug-in of the ZFV. To establish
perfect contact to the basle unlt, the plug-in is fitted with a connector
strip and a2 gulding pin on the rear panel, both elements being freely ad-

Justable to compensate for the tolerances.
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4, Circult Deseription

The Twner ZFV - E2 of the Vector Analyzer ZPV converts the input signal
received via the probes to the IF over a wide frequency range of 100 kHz

to 1000 MHz. In conjunection with the basic unit, the Tuner 1s synchronized
fully automaticaelly over the entire frequency range to the signal in refer-
ence channel A. For some special cases manual frequency—range'selection is
possible with the ald of pushbuttons. Then the instrument is automatically
synchroni zed in the selected subrange.

The signals received via the probes are converted in the ZPFV - E2 with the
correct phase and amplitude into a fixed IF of 20 kHz. Thanks to the high
input impedance of the probes, test item loading is very low. The measured
values are evaluated in the baslc unit at the fixed IF.

4.1 Frequency Conversion of the Test Signal

See Fig. #=1 in Appendix.

Flg. 4=-2 Frequeney conversion by sampling

The method of sampling the RF signal used in the Tuner ZPV - E2 permits
expansion of the signal with respect to time so that it can be processed
at a much lower IF. The expansion ls performed by sampling with the correct
phase after omitiing n periocds of the RF slgnal and storing the information
between two sampling points (Fig. 4-2).

The accuracy of the expanded display 1is determined by the number of sampling
points during one periled of the represented waveform, i.e. by the ratio of
the sampling frequency to the IF.
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The sampled voltage is stored in the storage capsaciter CS {Fig. 4-3) which
i1s temporarily connected to the voltage source via switch S. The capacitor
charges to the mean value of the voltage applied. During the hold time

betweenltwo sampling points the storage capacitor is discharged‘only by the

Input resistance R of the subsequent buffer amplifier.'The resulting volt-

in
age variation is negligible due to the long time constant CS x Rin'

Fig. 4=3 Sampling prineiple

The frequency f2 of the converted signal is the difference between n times

the scanning frequency fo and the input frequency fl:

f‘2 =n fo + fl, _ _ (1)

To keep the intermedlate frequency f2 constant and independent of the

input frequency, the scanning frequency 1s controlled accordingly. The
frequency control circult compares the nominal with the actual frequency
and produces a voltage proportional to the IF deviation. Ihis voltage is
processed in the control amplifier Y15 and applied to the variable oscilla-
tor Y16 (Fig. 4=1). Its frequency is controlled such that the remaining
deviation is reduced to a minimum. The pulse generator driven by the VCO
produces narrow pulses which, after symmetrization, are taken to the probes
for sampling the input signal. The pulses are produced together for both
channels, the phase noise being thus suppressed to a large extent. The‘
required decoupling 1s achieved by the coﬁfiguration of the two channels
and by the use of diode switches. The adjustable delay network Y19 located
between the pulse generator Y12 and the following amplifier B, Y13, 1s used
for compensating the slightly different electrical lengths of the pulse
lines associated with the two channels, thus eliminating the frequency

dependence of the phase relations during conversion.
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As is shown in Pig. 4-1, the input signal is applied to the two probes
directly without preselectiop. Thus a minimum frequency dependence of the

RF section is achleved, the high input impedance over the entire frequency
range being maintained. The bandwidth of the two channels, which is about -
50% of the sampling frequency, is max. 150 kHz. Considering the test band-
wldth of the basic unit, this large bandwidth has to be taken into account
particularly for measurements on open systems. As mentioned above, each

input ffequency yields an intermediate frequency which is found from equation
(1). Hence any frequency fx which meets the following conditions can be

evaluated:
fx = (n + m) fo t f2 + ¥ y < B2 (2)
nf =1f +1, (3)
fl = frequency of input signal in chamnel A
fo = sampling frequency
fx = unwanted frequency
f, = IF (20 kHz)

test bandwldth
,m=0, 1, 2 LI

(=
1

Vhen measuring in closed systems where only the test frequency to which the
instrument 1s synchronized exists, the measuring results cannot be falsified.

4.2 Sampling Probe and Amplifier (¥11, Y13)

See clroult diagram 237.1277 S.

In conJunction with the amplifier (Y11, Y13), the thin-film probe constit-
utes a complete sampling circuit. The input signal is taken to the diode
gate via Cl. During the interval between the sampling pulses, the diode

gate (GLl, 2, 3, 4) is inhibited by the bias voltages produced in the ampli-
fier (BU25.13, 17). The sampling pulses, which are superimposed on the bias,
open the gate for a fraction of a nanosecond. During this interval the
capaeitor comblnation C2, €3, Cl is charged in accordance with the voltage
applied.
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Fig. 44 BSampling circuit

During the gate-open time, the capacitors are charged to only a part of the
voltage applied. The storage capacitor Cs (Fig. 4-2), which is realized by
the configuration C2, G},.C#, 1s used for restoring the initial amplitude

of the signal applied.

The voltage difference occurring aaross Qj due to the charge applied is
amplified by TO0 and Tl and returned to the junction point (3, C4. The feed-
back shifts the dlfference in dhérge from C3 to C2. Thus the same voltage
1s present across C3 as before the sampling procedure, whereas the input

voltage with the correet emplitude 1s availlable across Cl.

The driving of the diode bridge in step with the IF signal via T3 in the
amplifier (Y11, Y13) suppresses the nonlinear distortion of the IF signal
at higher amplitudes. Resistor Rl (Fig. %4-4) takes the gate'of TO to a
defined DC potential during the sampling procedure. |

The blas voltages for the diode gate GLl1 to 4 are pfoduced in the amﬁlifier.
The sum of the two voltages is set with R18 and the symmetny is adjusted |
with R17 for optimum suppression of thg residual pulses at the prohe input
(C1). The use of a current source T4 for producing the bias further faeili-
tates the édjustnent. To ensure proper funectioning 6f the sampling circuit,
two symmetrical pulses which arrive at the same time are required. Symmetriza-
tion of the negative pulses. coming from pulse gaﬁerator Y12 takes place in
the amplifier, where alsoc the bias voltages are superimposed via R21 and

R22.

R 35029 - 31



The whole sampling probe is produced on a substrate in thin-film technique
(Fig. 2-1) permitting excellent reproducibility. The thin-film ciroult

i1s accommodated in the probe tip and is easlly accessible after unscrewing
the cap. The electriecal connection to the plug-in'is established via the
bullt-in four-way socket and the corresponding cable. The connection to the
probe tip 1s provided via the front contact on the substrate and an axially
arranged spiral spring in the base of the thin-film eircuit.

4.3 Automatic Frequency Control

The IF signal of chamnel A is used as the feedback quantity for the automatlc
frequency control. The AFC controls the frequency of the voltage-controlled
osclllater Y16 and thus alse the frequency £ of the sampling pulses as a
function of the IF offset. The IF is obtained from equation (1) (see section
4.1). '

The IF signal from the amplifier of channel A, All, 1s applied to input
ST28.5 of the synchronization subassembly Y14 (circuit diagram 237.1348 38).
The signal 1s amplified and limited in Tl and Bl, whereby disturbing ampli-
tude variations are suppressed. The limited slgnal ecarrying the frequency
information 1s applied to the coincidence demodulator of Bl. This demodula-
tor functions as a switch: the test signal is chopped at the rate of the
reference signal. The mean value of the demodulator output voltage (Bl,14)
is directly proportional to the phase dlifference between the two signals.
The symmetrical configuration of the demodulator largely suppresses the
reference signal, which wou;d otherwlse produce crosstalk.

{ |
v
Input L L L L
Sopag e L e N
Qutput ‘ | [~ TN T e

Fig. 4~-5 Phase relations at coineldence demodulator Bl
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The reference signal for the demodulator is produced in the parallel rescnant
cireuit L1-C22, which receives the limited signal coming from Bl.8 via the
buffer stage T4. The deviation of the IF signal‘from the resonant frequency
is converted into the corresponding phase shift: ‘

- 90"-]-

Fig: 4-6 Voltage and phase in the resonant circuit L1-C22

The frequency-~dependent amplitude variation of the reference signal is
largely suppressed in the diode limiter GL1l, GL12, GL13, which is connected
after the buffer stage T5. The reference signal is applied to the coinecidence
demodulator and at the same time used, via Cé?, as the reference signal for
the digital filter in the basic unit. The voltage proportional to ﬁhe IF
deviation is taken, via 3728.15, to the control amplifier Y15 for further
processing. The frequency dependence of the amplitude in the resonant circult
is used for obtaining the SYNC bit which is availaﬁle at ST28.19. The selec=-
tive amplifier T2 + T3 together with the voltage doubler GL6, 7, 8, 9 prod-
uces ‘a2 voltage used for slowing'down the searching oscillator.

During the searching procedure the IF signal applied from the postamplifier
to the AFC circult varies from O to fo/Q. At the highest IF, the signal is
amplitude-modulated by other mixture products, which might disturb the
carrect functioning of the AFC: .

"~
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For this reason, only the RF component is filtered at input ST28.7 of the

synchronization cireuit and the ratio of the two IF components is formed in
network T7 - R32. If the RF component exceeds the adjusted value, searching
ls triggered by T9 and thus a wrong lock-in of the control loop is avoided,

In the ranges 0.1 to 0.3 MHz and 0.3 to 1 MHz the ratio of the scanning fre-

quency to the lntermedlate frequency decreases as a function of the input
frequency. This leads to an additional phase shift due to the dead time of
the sampling mixzer (Fig. 4-2), At the same time the amplitude of the residual
pulses at the synchronization input increases, Transistors T10 and Tll cor-
rect the modified dynamic conditions. The switching signal is delivered by
subassembly Y16 (VCO). '

If no signal is applied to probe A and thus no IF slgnal 1s produced, the
searching csecillator T1, T2, T7 included in the AFC amplifier (eireult
dlagram 292.0562 S) sweeps the voltage~controlled oscillator until the AFC
loops starts to operate. -

When an IF of about 40 kHz 1s reached, the DIC voltage delivered by amplifier
T2, T in the syncﬂronization subassembly exceeds the switching threshold of
transistor T3 in the control amplifier. Thus the discharging current of Cli
is reduced conslderably. Consequently thé sweep speed of the voltage produced
in the searching oselllator decreases. During this transiticn fime the
resonant clreult Ll - C22 (Y14) determining the IF tunes in and the output
voltage of operational amplifier Bl reaches its positive maximum value.
Thus the discharging current of Cll in the searching oscillator is taken

- over by Hl and T3 is inhibited. Since only a low current flows, the sweep
speed is reduced (Fig. 4-=7).
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Fig. 47 Capture of AFC amplifier Y15

Overlapping of the transition at about 40 kHz is required to avoid disabling
of the searching procedure. When the desired IF of 20 kHz 1s reached, the
AFC loop starts to operate, keeping the voltage acfoss Cll at such a value
that the differencé between n times the scanning frequency and the input
frequency ylelds an IF of 20 kHz. Thus Cll assoclated so far with the
searching time constant now determines the control time constant in con-
junetion with R18. The voltage across Cll is delivered via impedance trans=
’former T6 and applied as the control voltage to the variable oselllator Y16.

If the voltage across C20 falls below the threshold of Schmitt tfigger T4,
TS, the searching oscillator is switched on again via T3 and the searchingr
procedure recommences. If the AFC loop has to track e signal of decreasing
frequency, the voltage across Cll increases uwp to +0.6 V. Whén this value
is reached, Tl staris to conduct. The veoltage variation at the collector of
Tl is Inverted in T2 and applied, via T7 and Cll -.R18, to the base of T1
as a positive feedback signal. During the discharge of the time-constant
network R21 - Cl2, which determines the.return sweep of the searching voltage,
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Cll is charged to +5 V. The highest voltage across Cll is fixed by the volt-
age divider R20, GLY7, R25. When the trigger threshold of T2 is exceeded, the
return sweep 1s stopped., T2 and T7 start to conduect and Tl is inhibited. Thus
the hold range of the AFC loocp is limited to about 6 V. Its searching range is
equal to the sweep width of the searching sawtooth of 5 V, The wider hold

range 1s of special advantage for sweeplng.

For group delay measurements, the AFC loop is brought to a defined state via
conneator 3T29.3 prior to each measurement to ensure that the test signal is
synchronized with the same harmonic. The reset pulses are available at the

control bhoard.

4.4 Variable Oscillator Y16
See clrcult diagram 292.0510 3.

The variable oscillator produces the trigger pulses for the pulse generator.
The VCO has to meet relatively stringent requirements with respect to the
short-term frequency stability. As is explained in 4.1, the instrument uses
harmonic mixing up to more than 1000 MHz. Considering the given IF and the
resulting bandwidth of the AFC loop, the short-term stability of the VCO
frequency should be at least 5 x 10-6.

VCO 2 (£l <60 MHz)

T3 B4
Bereichs-
umschaltung A ] ‘
8T20.5 ~ s
- offsat | w8502
Reg ‘ B2 ausgang
| VCO-Umschaltung y 1 (zum Impulsgeber)
. Ti...T3 Bl
BS = i
Ah i * GL1 ‘ 16
veo 1 (£l » 60 MH=z)
Fig. 4-8 Block diagram of VCO Y16

The variable oscillator Y16 contains the VCOl used at input frequencles of
fl > GO MHz and the VCO2 operative at fl < 60 MHz (see Fig. 4-8).

The control voliage arriving at ST30.5 i1s taken via B6, Bf to the two VCOs
and determines thelr frequency. Depending on the frequency range, the gain

of BY is switched over via the fixed-value memory B5, which also causes
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switchover of the two VCOs (B2, T4). The frequency of VCOl can be adjusted
via varactor GLl. The frequency of the VCOl, divided by 16 (Bl), is applied
to switch B2. The frequency of VCO2 is determined by the controllable
current source T8. For frequencies below 1 MHz, T6 conducts and, in addition

to C23, C24 determines the frequency range.

The voltage supply of VCO2 1s additlionally stabilized with B3, thus reducing
the spurious deviation and improving considerably the reproducibility of the
VCO control characteristic. ‘

4.5 Pulse Generator Y12

See circult diagram 237.1290 3.

The pulse generator supplies the two sampling probes with the sampling pulses.
Due to the centralized pulse generation the influence of the sampling-pulse
phase variations on the differential phese response of the two sampling

stages 1s suppressed to a large extent.

The TTL-level pulses coming from the VCO are differentiated by Cl1 - Rl and
applied to Tl. T1 steepens the edges of these pulses and ensures that T ié
driven to a constant output over the entire frequency range. The two tran-
sistors Tl and T2 function as avalanche transistors. In this mode the tran-
sistors are operated in the region of the first breakdouwn véltage. With a
sufficient driving level applied to the transistor, the critlecal point of
the collector voltage variation 1s reached, causing a multiplication of the
base current and thus the avalanche-like hreakdown of the transistor. After
the recovery time tr’ the collector voltage Vb Increases exponentially
untll it reaches the supply voltage Vé.

v, }

vyt

Fig. 4-9 Voltage characteristic a2t the collector of T2
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The abrupt rolloff of the collector voltage is differentiated by C3 (C4) and,
after symmetrization, applied to the sampling stages via diode switches

G152 and GL53. These diode switches ensure sufficient decoupling of the two -
channels. Due to the current injected by the pulse generator via RE8 (R7) the
shunt diode GL1 (Fig. %4-10) conducts. The voltage drop across GL1 inhibits
diode GI2; it is‘made conductive only by the negative pulses coming from

the pulse generator.

Lo
L=
v12 : GL52 v1l

v
GL1 ! i
U

|

Fig, 4-10 Application of the scanning pulses via diode switches
{component Nos apply to channel A)

h.6 Control Board Y22

See eircuit diagram 301.7360 S.

The control board permits a certain frequency subrange to be switched in.
The four-bit counter BY gives ‘the selected range in binary coding. The
count can be manually increased and decreased via the control lines ST35.a0,
b9, using the two front-panel buttons 3 and 4. In addition, the counter can
be set at will by the microprocessor of the basic unlt via the data lines
ST33,ab, ab, a%, a% and the strobe line St33.b4. BS and BO decode the count
and drive the LEDs for indicating the frequency subrange on the LED board
721 g well as the level converters T2 to TI15.

For group delay measurements, BY delivers a reset pulse for the AFC loop
prior to each measurement to ensure synchronization with the same harmonic.
Both the count and the plug-in identification with the synchronization bit .
can be taken %o the data bus via BlO and the bus driver Bll and read ln by

the processor.

Since only 1% of the binary combinations O to 15 are associated with the
frequency subranges, the microprocessor monitors via data lines - depending on
the plug-in - the count and causes the unused counter combinations to be
omitted. 'In this way switching through the 14 subranges is possible in both

directions.
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BlI and BlIT are used for locking the two pushbuttons 3 and 4 in the case

of remote conitrol and for extinguishing the frequency range indicators when
the autoranging facllity is used. ‘
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5. Repalr

5.1 Required Measuring Instruments and Accessories

The'measuring instruments listed under 3.1 are required. In addition, the

following equlpment ls necessary:
- Squarewave generator, 100 to 200 kHz, vﬁut 20 mV'Pp

- Oscilloscope, 0 to 30 MHz, vert. 1 mV/em, horiz. 0.5 pus to 20 ms

5.2 Assembly

Frior to inserting the Tuner flx 1lts bottom cover and remove the upper cover
of the basic unilt ZPV. The gulding pin aznd the connector strip STY2 on the
rear panel of the plug-in should be adjusted such that perfect insertion and
reliable contact making are ensured. Tighten the nuts ¢f the phase shifter
Y19 such that the rotor disk cean be turned, Then insert the plﬁg-in into

the basic unit and £f1t the different subassemblies.

After unscrewing the probe tip, the thin-film clreult with the splral spring
in the base ls inserted in accordance with the markings. The contact pins
should not be bent. Free movement of the thin-film eireult along its axis
should be possible. The spring should press agalnst the clreult such that
good contact with the probe tip ls ensured. If necessary, adjust the con-
tact pins accordingly. Then screw the probe cap into‘place.

5.3 Adjustments

The position of the subassemblies and adjustment controls is shown in
Fig. 5-~1 (in the Appendix).

Prior to the adjustment check the.supply voltages +20 V 10 mV,

=20 V +10 mV and 120 V 0.5 V according to section 5.2.%1 of the
manual for the ZPV basic unit and adjust, if not within tolerances.
The load resistors referred to in the above mentioned section of the
ZPV manual are not required if the Feed TUnit ZPV=-RE2 is fitted and
the frequency range 600 to 1000 MHz is selected.
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5.3.1 Sampling 3tages

Test setup
- Frequeney
meter
Squarewave
generator ZPV
Osgeillo-
B o scope

1 Insertion Adapter ZPV - Z1
2 PFeed Unit ZPV - Z2

Preliminary adjustment of amplifier ¥11l, ¥13

Select the manual frequency range selectlon on the basic unit ZFV. The
indicator FREQ. STOP AUTORANGING should light up. As well, one of the green
IFDs assoclizted with the frequenecy subrange indicatlon should light up.

Buttons 3 and‘& should permlt successive selection of the frequency sub-
ranges in the correct order. For further adjustments, selec; the range

600 - 1000 MHz. Use the oscilloscope to check the correct functioning of
the VCO Y16 and of the pulse generator Y12. To this effect, apply the probe
of the oécilldscope close‘to transistor T2 in the pulse generator and set
R12 to mid-position. Steep negative-going pulses of about 3 MHz appear on
the screen. If the pulses are missing, check the VCO output (ST30.2) and
input (8T30.5). The signal at pin 5 should be a sawtooth of ‘about 5 V and
that at pin 2 a square wave of z”BIYﬁp on which a +5-V bilas 1s supgrimposed.
For measuring connect the board via one of the twe adapter boards which

are included in the ZPV. However, these boards éannot be used for pulse
measurements on Y11, Y12 and Y13. Alsc use the oscilloscope to check whether
a DC voltage of +0.6 V 1s present at the output (XK27) of phase shifter Y19.
If required, turn the rotor of the phase shifter accordingly.

Select a fregquency of about 200 kHz with the duty cycle 2 (period/mark

- ratlo) on the squarewave generator. The voltages across the probes A and B
should be lOO‘mep. Connect the oscilloscope to the cursor of R3 in the
amplifier Y1l and turn R5 to the lefthand stop. Use R18 to set the bias and
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R17 to coarsely adjust the symmetry such that the waveform at B3 corre-
sponds to that at the probe tip. In the case of a wrong adjustment, the IF
signal 1s distorted:

T e 7

* Correct Wrong

Commect probe A of the ZPV - E2 directly to the oscilloscope and use R17

in the amplifier Y11 to adjust the minimum of the residual pulses at the

probe tip; theilr amplitude should not exceed 10 mVpp. Reinsert the probe

inte the insertion adapter and use R3 to adjust for the same amplitude of
the IF voltage as at the probe tip. ‘

Amplifier Y13 assoclated with channel B is adjusted in the same way.

5.3.2 Synchronization Cireult Y14 and AFC Amplifier Y15

The same test setup as under 5.3.1 is used, The squarewave generatonr ls
replaced by a sinewave generator (f = 5 kHz to 2 MHz).

Set the frequency of the generator to 20 kHz and its output voltage to
about 300 mV. Comnect the oscilloscope to the base of TS5 in the synchroniza-
tion circult Y14 and use Ll to adjust the voltage maximum.

Connect the oscilloscope te the collector of T in the AFC amplifier Y15,
Use R8 (Y15) to adjust for & voltage of -2 V at R22. This stops the search-
ing oscillator.

When reducing the input frequency below 5 kHz, the searching oseillator
should remain in circuit, When increasing the signal generator frequency
above 20 kﬁz, the searéhing frequency of about 100 Hz (adjustable with Re2)
1s swltched over to a few hertz. Increasing the generator frequency still
further brings the searching frequenecy agaln to the value adjusted with

R22 (the capture mode of the AFC loop is explained under 4.3). However, the
swltchover of the searching frequency should not cccur helow 24 kHz. In the
range from the slowing down of the segrching procedure to 20 kHz, the
searching oscillator should not be disconnected.
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Comnect the oscilloscope to STR9.T7 and vary the signal generator frequency
over the range from about 100 kHz to 5 kHz. The searching frequency should
be reduced in any case at 24 kHz and at 20 kHz the searching procedure
should be stopped. In the case of siow searching the output voltage at
Bl.10 (Y15) should be at least +8 V. At a generator frequency of < 20 kHz
searching should be enabled agaln.

Set the frequency of the generator to 1.4 MHz and its output voltage to
about 200 mV. The red lamp UNSYNC on the front panel should light up.
Select the frequency range 1 to 2 MHz using the corresponding pushbuttons.
Now the red indleator should go out. Connect the frequency meter to the
IF output of channel B (Zout = 1 k).

Use Ll in the synchronization eircuilt Y14 +to adjust for 20 kHz +10 Hz in

‘accordance with the frequency meter. Connect the oscilloséope to the ocutput

of operatlonal amplifier Bl (= C6, C9) in the AFC amplifier Y15, Use Ll and
I2 to adjust for maximum suppression of the 40-kHz and 20-kHz signals at

this checkpolnt.

5.35.3 Amplifiers Y11, ¥13
Test setup
Digital
voltmeter
Signal
generator i ZPV .
. 17 ‘| RF volt-
' ) 1 — : meter or <100MHz
A B power
Lowpass 1 3 4 3 ] 3 meter f>100MHz
filter I [ I [ [ I 1 — .
R | T s

B0=-N1 terminaticn

Insertion Adapter ZFPV - 721
10-dB/50-0 attenuator

Feed Unit ZPV - Z2

RF voltmeter probe (f < 100 MHz)
or power meter probe (f > 100 MHz)

(%ISR G \W e
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Set the signal generator frequency to 2 MHz. Adjust the level to 31.6 mV

in accordance with the RF voltmeter. Select the range 2 to 3 MHz on the
Tuner ZPV - E2 and mode B, LIN on the hasie unit ZPV. Disconnect the inser-
tion adapter with probe B from the feed unit. Lamp UNSYNC should not light
up. The ZPV indicates only the inherent noise. Withdraw the probe from the
adapter such that the tip does not make contact with thé inner conductor.
The indiceted noise should not exceed 10 puV (typ.). If necessary, use R12
in the pulse penerator Y12 to adjust for minimum noise. Restore the test
setup shown in the above figure. Seleet the modes A (B), LIN. The indicated
values should be 100 mV. If required, adjust R3 in the amplifier Y11 or Y13.

The RF voltmeter with the 10-dB attenuator‘is replaced by the Microwave
Power Meter NRS. When using different power meters, the attenuator should
remain in ecircuit and be considered for the measurement. Set a signal genera-
tor frequency of 900 MHz, connect the lowpass filter accordingly and adjust
the signal generator level such that the power meter indicates 0.2 mW.

Select the range 600 to 1000 MHz on the ZPV - E2. In the mode B, LIN use R18
(Y13) to adjust for 100 mV on the display and check the setting of R17 (see
under 5.3.1 "preliminary adjustment of amplifier"). Perform the same ad-
Justments for channel A. )

Set the signal generator frequency to 500 MHz and check the calibration.
Replace the power meter by the volimeter and veprify the calibration at

100 kHz and 300 kHz with an input voltage of 100 mV. The deviations should
not exceed the values glven ln the specificetions.

5.3 .4 Phase Shifter Y19

The test setup is the same as under 5.3.3. The power meter is replaced by
a 50-f1 termination.

Select the autoranging mode and the measuring mode A (B), LIN on the besie
unit. Set the frequency of the signal generator to 1 MHz and its level to
100 to 200 mV in accordance with the ZPV indication.

Store the reference phase using button 7 REF. STORE.

Increase the generator frequency to 800 to 900 MHz and adjust the indicated
phase to 0° using phase shifter ¥Y19. After the adjustment, the nuts of the
phase shifter should be well tightened. Next check the phase response,
referred toc 1 MHz, over thé entire frequency range. The deviations should

not exceed the values given in the specifications.
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5.3,5 Differential Amplitude/Frequency Response

The test setup 1s the same as under 5.3.5

Set the frequency of the signal generator to 1 MHz and the level to 100 mV
in accordance wlth the ZFV indication. Select mode B/A, LIN. Store the
reference value using button LEVEL REF. STORE. Check the ratio of the two
voltages over the antire frequency range. The test results should ﬁeet the
requirements of the speclfleation. '

5.3.6 Channel Crosstalk

See section 3.2.5.

5.3.7 vCo Ranges

The itest setup is the same as under 5.3.2.

VCo 2

Seleect the frequency ranée 0.3 to 1 MHz on the ZFV - E2. Reduce the signal
generator frequency from 1 MHz to 250 kHz. The set should.be synchronlized to
at leash 300 kHz., Increase the frequency starting at about 250 kHz until
synehironization is effective again, The frequency at which lamp UNSYNC goes

out should not exceed 300 kHz. If necessary, use C24 for correction.

Voo 1
Select the frequency range 60 to 100 MHz on the ZPV - E2, Set the signal
generator frequency to 60 MHz and reduce 1t continuously., When resynchroniz-

ing the frequency control (lamp UNSYNC lights up briefly), no reception gap
should oeccur, l,e. lamp UNSYNC should not be on eontinucusly and no permanent
searching should he measured at ST30.5. If necessary, use RS for correction.
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