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.. Characteristics

11. 1l Uses

"The VOLTAN is a fully transistorized multimeter for use in modern
electronic test assemblies, Type UVV 18 employed to advantage as a

high~impedance, high-sensitivity multimeter for the
measurement of the operating voltages and currents
encountered in modern electronic equipment as well as

for AC measurements at frequencles up to 100 kHz;
utility multimeter in test and development laboratories;
utility-servioe multimeter in the flield;

ohmmeter with 1.3 V test #oltage, for example, for seml-

conductor function tests.

A high-voltage probe is available to extend the DC voltage range up to
}OIRV; Another DC probe facilitates the measurement at points that
carry RF voltage superimposed on the DC voltage and do not allow the
AC conditions to be changed by the measurement (e.g. oscillator

circuits).

The URV probe with adapter permits measurements to be made up to

300 MHz. The UVV 18 then used as an RF tuning indicator, for example,
- or signal tracer. A correction curve permits the appiied RF voltage
to be determined to an accuracy of about 20%.

1.2 Description

The high input impedance (10 Ma and 100 Ma) achieved by the use of
an operational amplifier incorporating field-effect translstors,

the high voltage_sensitivity, the low voltage drop on the current
ranges,'and the almost complete freedom from earthing effecis
ensured by the double-screening syst§m (the instrument is completely
floating when solely powered from batteries) make the UVV

particularly suitable for measurements on semiconductor cirouits.
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Another convenience to the operator ~ made possible by the use ofﬁal
linearized rectifier on the DC as well as on the AC ranges - is the
orthopolar pointer deflection; which allows the instrument to be
operated with one hand when a varlety of semiconductor voltages of
di fferent polarity have to be measured., A special indicator'on the
meter scale shows the polarity and the type of voltage or current
(AC or DC) being measured.

The voltage input is fully overload-protected by means of protection
diodes, If any of the AC (~) ranges 1s selected, then a DC blocking
capacitor i1s switched into circuit, whilst on the + DC ranges aﬁ
 AC-rejection filter is automatically introduced. In the AC/DC (=)
mode, direct and alternating voltage as well as current measurements
can be carried out without the need for operating an AC/DC switch;
in this mode of operation the response of the UVV‘extenda-right

" down to DC,

The Multimeter 18 fed from the bullt-in 12-V N1 Cd storage battery
or, via the cable supplied with the unit, from the AC supply. In

the latter case, the 12-V storage battery and the 1,3-V battery
used for resistance measurement are charged simultaneously (floating
Opefation). In the CHARGE position of the function selector the
meter indicates the battery voltage. The fully charged battery

provides about 40 operating hours.

Note: The designations DC and AC refer to the type of current and

always embrace current and voltage measurements.
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Error limits
in the temperature range

1.3  Specifications

AC voltage measurement

Ranse L R BN BN BN BN B BN BN BN BN BN BN BN BF BN NN BN AN BN BN B BN NN NN N NN 3mv tODVfIs d!’
up to 1000 V via test 1nput x 10

-Subranges cotsesescsesncsssssssssss 3/10/30/100/300 mv/l/)/lo/}o/

100/300 V

'Frequency range (2% limit)

mOde:‘i'i...ifllii.i.li;iliiil Oto 100 kHZ

O to 15 kHz in the 3-mV range
O to 50 kHz in the 10-mV and +)
300~V ranges

mOde‘-.'lilill‘.iiiillliliiiIi.!i_'? 10 Hz to 100 kHZ
| | | 10 Hz to 15 kHz in the 3-mV range
10 Hz to 50 kHz in the 10-mV and '+)
500-V ranges

+10 £0 4307C eeeerevaresanassonsss +1.5% of reading plus 0.5% of f.s.d.
O to-+40°C tecessccesressccenons :1.5% of reading plus 1% of f.8.d.
=10 0 +50%C vevevevsncncncncocies +1.5% of reading plus 1.5% of f.s.d.

3-MV CANEZE seveecsosssnsncansessse 1% of fus.d. in addition

'Input impedance sseeseveeseccscese 10 M0 shunted by 30 pF

Range 10 mV to 100 mV ceeeveeesees 10 M shunted by 40 pE
}—mV range $ses00vessvsresssssoce 9:5 MO shunted by 50 pF

x 10 input
for the ranges }00 mV to 300 V ... 100 Ma shunted by 8 pF

additional error

O to 100 Hz v oosssevessvensrsssnne +2}6 of reading maxi 1000 vm
100 Hz tO}k.HZ o0 060008 cssnsoso e O’CO -5% of I‘eading
}kHz 20 100 KHZ svoceccessssesscees O to +2% of I‘eading

Type of rectification ssecsssssese quasi-rms rectification, |
(also for AC current measurement) Bouke rectifier up to crest factor 2

IHPUt lliIIlilll.i!i!illlli;iliill 4-mm t316ph0n& Jaeks

*) < 10% up to 300 V/100 kHz
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AC current measurement

}hnge (B BN BN BN BN BN BN BE BN BN B O BE BN BN BN BN BN BN BN NN NN BE BN BN OBE BN N :ﬁldx+) t'o looomA flsld.

:‘ . | ' 'SUbranses I'till!iil.'liiiiilil-l'Ill 3/50/500 I]A/}/jO/jOO “A/)/].O/DO/
| T ' 100/300/1000 mA

FreQUency range (2%'11mit) eescsses O to 100 kliz~, 10 Hz to 100 kHze~,
( - - (irrespective of input < 50 kHz for the ranges 100 to
| capacitance) 1000 mA ++)

Input capacitanc® secesscessvceess 40 pF

o Error limits
| in the temperature range

+10 to +}0 C eveevscesosccncscssscssoe +1-5% of I‘eading plus 0-5% of f.8.d.
[ C to +u0 C eovevvcsencosscssenns +1-5% of P@ading pIU3 I-Q% of f.s.d.
| - =10 to +50 C eovecoveovvcscncconss ':1-5% of reading plUE 1:5% O.f f.8,d.

i VOIth@ 'dPOP at f.8.ds cecccceccee 31.6 mV
| ' | 100 mV in the ranges 300 and 1000 mA

Inpu.t .lli.iilliliililliiiiii.l..‘ll' u-m telephone Jﬂcka

- DC voltage measurement

Range ¢eccoesrsrecsrsvsccsrssnacae 3mV to ,?)OOVftﬁcd-
( - | up to 1000 V via test input x 10,
f up to 30 kV with 30-kV DC probe

SUDTANZES ssessocsesssosonssesecse 3/10/30/100/300 mv/1/3/10/30/
( _ | 100/300 V

- Error limits
*' in the temperature range

+10 tO +30 C P00 00c0PIPPRGIOESESTIOOIOOIESEDS +1% of I‘éadin.g p1u3 0- 5% Of ftsidi
| 0 tO +‘!‘;'O C esoecvesvsoscsccssssce +1% Of I‘eading DIUS 1% of f'sldi |
8 | -10 1’.0 +50 C SeeP LGP IIEIOOEOCERIRSIEOOES +1% Of Peading plua 1'5% Of t'p'd'

3oV PANEZE eococsoscscsssssssssess % of fo8.de. in addition
] Input resistance .
f  Range 10 mV £0 1 V sevevssesnensss 10 Ma +1%

RANge 3 MV cevecescoscsccscssceccesre APProx. 9.5 Mn
E X 10 input

Additional error for- the -
ranges 10 mV 1o 300 V ceeesvecvcee 1-2% of reading; max. 1000 V

! | IHPUt o--------u.-:-.---f.----i--- u‘mm tGIEDhonﬁ JackB

+) 0.3 nA in the 3-mV range

+*)'< 10% at 100 kHz
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UvvV_30-kV DC Probe

E AtteHUﬂtion LR B BN BN BN BN BN BN B BN BN BN R AN B A N NN N N 1003 1
Input resistance seeeececcescsseses 1000 Mo
f | Error limits of measurement ...e000 ta%

Max. permlissible test voltage .sveee 350 kV

DC current measurement
e T T S

Range -I..I‘I!I.Ii..l'.lli"ilﬂliltiil. 3HA+) to 1000mA ri 'd.

SUDranges eeeecececsscccssccssessess 3/30/300 nA/3/30/300 wA/3/10/30/100/
3oq/1ooo mA

| - Error limits
| in the temperature range

. +10 to +}O C PSS B OIROOISTEOOIEPIPBOEPIOEROGORDS +1 5% Of I‘eading plus 0 5% Of f-E-d.
F , 0 to +40 C S¢S0 VvOEBRPRRPOESIIOSEOIEBIPEOIROTISLIOYS +l 5% Of Peading pIUB 1% Qf fOB-du
p -10 to +50 C 000 OsOIVBIICTOCEOIIOIBOIUETEES SO +1-5% of Peading p1u3 1.5% of f.s8.d.

| | VOIt&ge dl‘op at f.s.d. ceseccssnese 31:6 mv -
| | 100 mV in the ranges 300 and 1000 mA

Resistance measurement
“_—_-—___-—“.___

Rﬂnge PO U PO POGTIBINIOGEOIOGOIESOEIOOOGIOBOEOGOEOIEOLEOLES 100 £ tO 10 m midHBCﬂle pOBition
[ | .SUbPanges $o00c0s0000rr0srrvssvscnece 100 0/1/10/100 WI/IOM‘]

SCale I'Ange seevessaccsssscsensessse Oul to 10 x nominal value
(mid-scale)

| o Error limits

0.3 t0 3 x nominal value svveveeoee +75
0.1 to 10 x nominal value ..e.evee. 5%

| Test VOltAEE eeevevsrsensoenrannens 1.3V

General Data

Zer‘d drift I.Il'.iil!'i'ili--!-!;ll < 100 'JV/OC

Inputs ORI R AN I I R N R N N AR R A S unbalanCEG, floating,
capacitance to earth approx. 850 pF

Power supply

| AC Bupply Soossv0vesvvrssscsseenvni e 110/220 \'4 1‘2%
| Power consumption from AC supply .. 0.5 VA

: | | Batter'y Operation sesesevesnsesesnese NI Cd Btorﬂge bﬂttery' 12 v’ 100 mAh

Operating time with battery . :
f\llly chargﬁd ¢eevesssveccscscnssese 4O hours

f’ +) 0.3 nA in the 3-mV range

R 22870 Bl. 8



Charging time ceevececocecsossveecees 15 hours

Resistance measurement ccecececcoeses power supply from second Ni Cd
battery (1.5 V)

Both storage batteries are charged during AC supply operation

~ (floating operation).

Overall dimensions (W x H x D)

and Weight LR L BN A N BN B DR B BN IR AR BN B 2N N AR AR A N N N 200x150x50 m; akg

1.4 Accessories

1 power'cable, 2 m, R&S Stock No. LKA 08025

1 probe tip G 1220 ' ‘

1 e¢lip, insulated, R4S Stock No. FD 831 rt

1 test cable, shielded, R&S 'Stock No. 120001-50
1 test cable, shielded, R&S Stock No. 12000151
2 test cables 0334 G 12005

1,5 Recommended Extrgs_

30-kV DC Probe BN 10503
DC Probe BN 10504

R 22870 Bl., 9



e e Preparation for Use and Operation

2.1 Preparation for Use
(see Fig. 3)

The set is factory-adjusted for operation from an AC supply of 200 to
250 V. To adapt 1%t to a supply voltage of 100 to 130 V, remove the
rear wall and the cover of the transformer case (on top, left).‘Then'
insert a 63-mA fuse into the fuse holder at the socket marked
"110...120 V", (A 32-mA fuse is used for 220 V).

2.1.1 Front-panel Controls

(Fig. 2)
.: No. Engraving | Function
Y B Main meter
0.e+3.16 | Scales for linear E and I
| | Oue.lO V-4 - measurements
| - | |
| =20 dB...+2 dB Scale for logarithmic E and I
| - ' | measurements
o0 see O QN - Scale for resistance measurements
| Batt. 9...15 V Scale with limit indicators (10 V
| and 13.5 V) for the measurement of
the battery voltage
B ' ,
2 l Socket for connection to the AC supply.
| The UVV is earthed if an earthed power

| | N | - I cable is connected to this 8sockel,
|

| Indication of the range selected with
switch 4 . '

U SRR

Range selector.

R 22870 Bl. 10
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No.

Engraving

OFF

CHARGE

By

Function

Function selector

In this position the transformer 1is
gseparated from the AC supply and the
battgry from the amplifier.

With the AC supply connected, the
storage batteries Bal (1.3-V cell) dnd
Ba2 (12-V Ni Cd battery) are charged.
The voltage of Ba2 is indicated on

the Batt., 9...15 V scale of meter 1} .

DC voltage or current measurement with
low-pass filter of T ~ 50 msec (2.2 Mn,
22 nF); rejection of 50-Hz components
about 2% dB, Measured is the rms value
of the DC and superimposed AC,

DC and AC voltage or current measurement
without low-pass filter and blocking

capacitor,

AC voltage or current measurement with

" blocking capacitor switched in.

Reslistance méasurement with 1.0 V test

voltage.

The green field indicates that current
is drawn from the main battery Ba2 (also
in AC!supply operation) |

The red field indicates charging if the
UVV is connected to the AC supply.

Screwdriver adjustment for setiing the

electrical zero of meter 1l 1in the

O position of the range selector ;&
(see section 2.1.7).

R 22870 Bl. 11
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No. Engraving
Z:' . v
10 Ma || 30 pF
8 + Vx 10
100 Ma || 10 pF
9 (L)
LQ Q
_ +1.3 vV

Function'

Test input for voltage measurement
(DC and AC) with the following input

impedances;

Range }_ mV's 9.5 Mn, 50 pF Bhunt'
Range 10 mV - 100 mV: 10 Mn, 40 pF shunt
Range 300 mV -« 330 Vi 10 Ma, 30 pF shunt

Input for DC and AC voltagé measurement
with high impedance and 1/10 input
sensitivity.

~ Voltage limit 1000 V =.

For frequency response see section 1.3,

This socket 1s connected to the internal
screening system. '

Capacitance to earth approx. 850 pF;

‘permissible voltage 500 V<.

Input fbr,resistanoe measurement. The

test item must have no voltage of its own.
- The test voltage is 1.3 V 8o that semi-

conductor functions (forward and reverse

effects) can be checked.

Note:

Only resistances > 10 n may be connected
to 10 and 11 1in the ranges > 3 mA. If
10 and 11 are shorted and 5 1s at

n - for setting the zero for the resistance
measurement - the:ranges 2~) ﬁA must not be

switched in because of the danger of over-
loadling the battegx Bai.

R 22870 Bl, 12
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Function

Input for current measurement (DC and AC).

The current measuring resistors are in parallel

with this input without protection and are not

" DC blocked in the ~ mode either.

To avoid overloading in the ranges > D pA
refer to sectlon 2.2.3. .

The resistances are the same as specified on

the front panel for the resistance ranges;

Range 3nA |30 nA |3 uA |30 yA | 300 puA | 3 mA

]
R 10Ma | 1 Ma [10kn| 1 ka|100a |10 n

Range |10 mA |30 mA | 100 mA ({300 mA |1 A

1——-—-—-—-—-———.—.&-——-—.——.——.—

R .16 0 1o {0.316 n|0.316 n|0.1 n

The test voltage at f.s.d. is 31.6 mV for the
ranges > nA to 100 mA and 100 mV for the ranges

3crewdriver adjustment for setting the zero of I

the measurement range used, with sockets 10
and 11 shorted and switch 5 at . The zero
slightly depends on the range because of the
internal resisltance of the voltage source Bal

in the 100-0 range.

Screwdrlver adjustment for setting the mechanical
zero, switch 5 at OFF (see section 2.1.2).

No. Engraving
11 :.A
40 pF
12 f
|
13
‘l I -1-11 . | * .
I o

Py

Polarity indlcator
Indication of test-voltage polarity

- left
~ centre (rest position)
+ right

R 22870 Bl, 13
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2.1.2 Setting the Mechanical Zero

The mechanical zero (left-hand rest position) of the pointer can be
checked 1f the function selector 5 1s at OFF. If the pointer falls
to point to O of the topmost scale, correct with 11 .

2.1.3 Checking the Battery Voltage

- Set switch 5 to CHARGE.

The lowest; short scale of the meter (9...15 V) indicates the battery
voltage. WIth'battery operation, take care that the battery voltage
is suffioient in respect of the Operating time'provided.

Do not discharge the batiery below 10 V and do not store the set

with the battery discharged. | -

ol

1 -eee———n————————
12 - -
10 1=
S , | |
°1 | | h

0 10 20 30 40

’During AC supply operation the pointer is within the green raﬁge of
the Battery voltage scale, |

2.1.4 Charging the Battery

If the batlery voltage has dropped to about 10 V and measurements are
~to be taken with battery operation then the Ni Cd storage battery must
first be charged:

Connect the UVV to the AC supply with the power'cable. |
Set switch 5 to CHARGE,

R 22870 Bl. 14
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The battery voltage can be observed on the meter during charging.
Terminate the charging process when thie battery voltage is 13.5 V.
The charging time for a Ni Cd battery that has dropped to 10 V 1a

about 15 hours.

Excéeding the charging time by a few hours after reaching 13.5 V

1s of no consequence, but long overcharging impairs the life of the |

- battery-

- The 1.3~V cell Bal for resistance measurement 1s also charged when

the 12-V N1 Cd battery is charged; If the UVV is mainly operated from

| the-AC supply and the cell has not been charged for some time, 1l

may be discharged. Then set switch 5 to CHARGE for a few minutes.
The 1.3-V cell 1s charged from the Ni Cd battery Ba2, connection to
the AC supply is not absolutely necessary.

2.1, Batte eration

. Check that a sufficient operating time 1s ensured for the N1 Cd battery

tsae section 2.1.2). In addition to complete Independence of the AC
supply, battery operation offers the advantage of perfect 1solation
of the UVV from earth for measurements on critical and sensitlive '
circuit ﬁoints. No problems of potential will thus occur. The
capacitance between chassis potential Q9 and earth is about 25 pF

in battery operation., If necessary, chassis potentlial Q can be

' connected to a guard potentlal if the guard voliage does not exceed

42 V to earth (risk of electrio shock).

2.1.6 AC Supply Operation

Connect the UVV to the AC supply with the power cable.

'AC supply operation is preferable unless complete isolation from earth
is required. The buffer current maintains or renews the battery charge

8o that changeover to battery operation is possible at any time.

R 22870 Bl. 15
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Note: ] | o
To switch the UVV off in AC supply Opﬁwatiqn it is not sufficient to

draw the power cable from the waii;socket, 51nc¢ than.thé battery takes
over automatlically. To switch off, 86t the fpnct;oh selector 5 1o
OFF. | ’ |

r

2.1.7 Setting the Electrical Zero

The eledtrical zero can be set with the screwdriver adjustment § .

The mechanical zero must be corrected before (see 2.1.1.).

In the O position of the range selector 4 adjust .Q_'until the

pointer of meter 1 1s at O of the topmost scale (1 to 10) and the

poihter‘of the type-of-current indicator 14 at mid-position. This

adjustment can be carried out while a test item is connected.

The*electrical zero is very stable under normal temperature conditions.
It need be checked and adjusted onLy‘for accurate measuremenis in
sensitive ranges (also for AC) or after a great variation of ambient
temperature. A wide zero shift may, however, affect all measurement

I‘anges »

2.1.8 Modes of Operation

The fbllowing.modes can be selected:;
+ DC voltage or current measurement, even if AC voltages or currents
 are superimposed,
Rejection of AC about 23 dB at 50 Hz.
£~ For measuring DC and AC voltages or currents in one measuring process
without switching the function selector 5 from + Lo r,

Note: The quasi-rms responsive rectifier measures tne rms value of the

sum of the individual components. This mode of Operation is therefore

recommended only for pure DC or pure AC.

R 22870 Bl. 16
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The peak value of each half-wave is indicated for DC or AC voltages
or currents with very low frequency. Due to the inertia of the meter
and to the dynamic rectifier characteristics the peak value turns

into the rms value at higher frequencles.

~ For measuring pure AC voltages or currents. A common-mode DC

voltage of 300 V may be superimposed. The common-mode rejection is

about 90 dB.

The maximum permissiblé common-mode DC voltage at the current socketis
.2' and 11 1is 300V (voltage sensitivity 31.6 mV). Although any
superimposed DC current is auppressed for the measurement 1t loads
the current-measuring resistors. In the ranges > 50 uA, the rms

value of the sum of DC and AC current must not exceed ihe selected

range by more'than a factor of 10. In case of doubt, check in the
=~ mode first.

V=300V

+) I- < 10 x range value

o 31.6 (100) mV

Current measuring circuit in ~ mode

R 22870 Bl. 17



" fi For resistance measurements and checking of semiconductor functions

(forward and reverse effecgts).

Note: If the sockets 10 and 11 are shorted and switch 5 1s
at 5, do not switch to ranges 2~} mA since the battery Bal might

be o#erloaded.

.

Lol _ Operation
(Fig. 2)

2.2.1 Range Selection and Reading

Voltage measurement

]

Set pointer 3 to O using switch 4 .
Set switch 5 to +,= orn~., _
Apply test voltage to 7 and 9 or to 8 and 9.

Set 4 1o more sensitive ranges until the reading i1s between

30 and 100% of f.s.d.

Current measurement

Set pointer ) to O using switch‘.i .
Set switch 5 to +,ZZ or~~,

Connect current source to sockets Q and 11 .

Set 4 to more sensitive ranges until the reading is betweén
30 and 100% of f.s.d. | |
The pointer will first go to full-scale value, but this does not

cause any damage,

Voltages and currents are read either on the liﬁear V - A scale or
on the logarithmic scale marked dB. The range value refers to fulle

scale deflection.

The absolute voltage in dB is |
E [dB]= position of pointer 3 in dB + reading in dB

f

Add with the correct polarity sign.

R 22870 Bl, 18



Examples:

Range +30 dB, reading + 1 dB —> measured voliage +51 dB
Range +10 dB, reading -11 dB —> measured voltage 1 dB
Range -20 dB, reading - J dB —> measured volltage -25 dB

Resistance measurement

Set pointer 3 to O using switch 4 .

Set switch 5 1o n.

For the zero adjustment see section 2.2.4.

Connect the teat-item to sockets 10 and 11 .

Set switch 4 to more sensitive ranges (minimum full-scale value

100 n) until the reading 18 between 10 and 100% of f.a.d.

Determining the type of current and the polarity sign
If the reading 1s >20% of f.s.d. and the polarity indicator 14 1s

at + or -, a DC current or voltage is being measured. The indicated
polarity refers to the hot socket. If the pointer of the polarity
indicator 14 rests at about mid-position, an AC current or voltage

is measured.

2.2.2 Voltapge Measurement . | =

Conﬁect the voltage source to sockets 7 « 9 or 8 « 9. A commone
mode potential to earth up to 500 V is permissible, The common-mode
rejection is frequency- and range dependent. In case of doubt check
prior to the measurement for any inadmissible effect, by applying

only the common-mode voltage to the potentlal of the shorted input
soékets. More'favourablej(if feasible) 1s it to switch off the signal

- voltage in the test circult and to investigate the effect of the
common-mode voltage. The internal resistance of the voltage source

thus taken into account has a strong influence.

If there 1s no common-mode voltage, it is best to connect the sockets
9 (L) and 2 (). If the measurement conditions are problematic

and common-mode voltages exist, the chassis 4_? 2 nead not be

earthed for battery operation (without AC supply connection).

R 22870 Bl. 19



With oommon-modd“voltages'< 42 Vv (risk of electric shock) socket 2

may be connected to the common-mode potential.

E

Emeas (=

Ecomm?
i

N
T,_
S’

i

|
Te_'st item UVV

Always make sure that the earthy point of the test item 18 connected
to socket 9 .,

If measurements are taken on hlgh-impedance sources and in sensitive
ranges it may be necessary to use shielded leads BN 120001-50 (=51).
These leads increase the load capacitance by about 100 pF.

Use the input +V x 10 socket 8 4f a very high input impedance 1s

desirable. The_additional errors specified in section 1.3 then apply

to the measurement ranges > 300 mV. The errors for the ranges
< 100 mV are not specified; they rise to about 10%.

2e24 D Current Measurcment

- Current measurements are critical. There will be only few current
measuring instruments that do not have burns near their measuring
resistors and hardly any technlcian that has not seen his instrument

1h smoke when trying to lnvestigate the streﬁgth'of a current source,

Never connect the AC supply to sockets 9 and 11 .
'The best protection against faults in operation is heedfulness.
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What has been sald in section 2.2.2 on common-mode interference also
applies to current measurements. The earthy point of a current source
must be connected to 9 . At higher frequencies and with high-impedandé
sources, the input capacitance and capacitance to earth of socket Q
must be taken into account. In particular the capacitance to earth

'may lead to considerable errors if the test setup 1s not appropriate,

e . ' Poor test setup

Better test setup (if the current
source tolerates charging with
C(lL) —> L

Very good test setup
(1 practicable)

The most favourable test setup 1s obtained by connecting socket 2
(L) to 9 (L) and feeding the UVV from the battery (separated
from the AC supply). The voltage between sockets 11 and 9 must
then be < 42 V- (electric 8hock hazard). |
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Moreover, the input capacitance should be taken into account as 1t

 causes a frequency and range depéndent error. For errors < 2% the

upper limit frequency 1is

Range 3 nA 30 nA
ey (40 pF) 40 Hz 400 Hz 4 xHz
meas 10 Ma 1 Mn_ 100 kn 10 kn 1 ko
Range 300 pA 3 mA 10 mA 30 mA 100 mA |
£ 4m (40 pF) 100 kHz 100 kHz { 100 kHz 100 kHz - | 100 kHz
eas 100 0 10 3.106 n 1o - 0.316 Q|
- . 10
Fi, (28) =~ -
- im - e Cbtotal Rmeas
-Cptotal total parallel capacitance of test itlem
eas = current measuring resistor of the range selected

.1 Extension of the Current Ranges to 1 and O0.% nA

The overall current range can be extended to 1 and 0.3 nA, mainly for
DC measurements on semiconductors and insulation materials. The voltage
ranges 10 mV (1 nA) and 3 mV“(O.} nA) are used with Rmeas = 10 Mo

- for this purpose. Connect the test item to sockets 7 and 3 .

A particularly carefully arranged test setup and shielding against

noise are indispensable.

2.2.2.2' Permissible Waveforms for AC Current Measurements

with waveforms whose peak factors do not exceed 2 (peak value/rms value
= 2), the UVV gives a correct current indication. In case of doubl as
to whether the peak factor is < 2, set switch 4 +to the next higher
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range. If the value then measured differs less than 10% from that

obtained in the lower range, the latter can be considered correct.

2.2.4 Resistance Measurement

Prior to the measurement adjust the zero of the resistance scale

(after setting the electrical zero according to section 2.1.7).

Set switch 5 to q.

Select the desired range (100 n to 10 Ma) with 4 ,

Short sockets 10 and 11 . | |

Set the pointer of the meter to O of the resistance scale by
‘ means of the screwdriver adjustment 6 . '

"Remove short-circuit,

‘Note: While sockets 10 and 11 are shorted or a resistor

<10 0 is connected - switeh 5 at 0 - do not switch to ranges
> 3 mA since the voltage source Bal might be overloaded.

Mind the measuremcnt ranges.

Connect the test item to sockets 10 and 11 . The test item must

not have an-inherent voltage.

2.2.4.1 Measurement of Isolation Resistance

Isolatlon resistance up to 101# f1 can be measured by means of an
external test voltage (e.g. 1000 V).

Set switch 5 1o +.
Select 500~V range with 4 (or a lower range,

if necessary).
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The circult arrangement i1s as follows:

R isol.

— g ——

S |
| Perspex cover |
Egen | | | UV
(e.g.1000 V) | ‘ I
| : | I
' L)
|
| |
For R, . >> 10 Ma e
or isol ~ I
_ ren 7
Risol [n] B x 10
meas -

2.2.5  Measurement Usinz Accessories

2.2.5.1 DC Voltage Mecasurement Using 30-kV_Probe BN 10503

- DC voltages up to 30 kV can be measured in conjunction with the

30-kV Probe, Its input resistance is 1000 Ma, providing a voltage
division of 1:100. The reading must therefore be multiplied by 100,

The 30-kV Probe is also used to measure smaller voltages without
excessive loading of the test item. The smallest measurable voltage
is in this case 10 mV,

Insert the 2-pole plug of the Probe into sockets 7 and 9 , taking
care that_(J_) of the plug isnconnected to socket g (L) of the UVV.
The singie pin of the Probe marked 4+ must be donnected to earth
potential for reasons of safety. This can be done via socket 2 1f
the UVV is earthed via the power cable or in another suitable way;
Moreover a connection must be established between .l of the voltage

source and socket 1 .
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>.5,2 DC Voltage Measurement Using DC Probe BNll Ol

The DC Probe 1s used to measure DC voltages with superimposed
AC voltage at check points thatl do not tolerate capacitive loading
(e.g. RF circuits). | ' |

Set switch 5 to +.
Connect DC Probe to socket 7 or 8.

Connect the test point that is nearest to chassis potential
‘to socket 9 .

The input capacitance of the Probe is about 1 pF 1f the Probe is
held at its rear end. The bullt-in 500«ka resistor causes én error
of -5% when the Probe is connected to ‘f{ and an error of -0.5%

when the Probe is connected to 8 .

2eeDHe ) Measurement Using an RF Diode Prohe
(Fig. 4) -

Any diode probe that has no built-in load resistor and is designed
‘a8 shown 1n the drawing may be connected to the UVV,

C 100 kQ |

)“““““'{F'“_"'*”“_“-"‘“-—-{::}“——--——-€>-f*———-

W

|
|
v R
| e
€z - m-mmsm e e - e y——
Probe | (L) | uwv

The user can easily make up a dlode probe.
Set switch §5 to +,
Connect the RF dlode probe to sockets 7 and Q.

The relation between the RF input voltage and the rectified output
voltage being non-linear, the measured value cannot be read directly

in volt, The relative indication, however, is oftén sufficient for

R 22870 Bl. 25



signal tracking or for tuning RF circuits, The éurve*below; applicable
to germanium polnt-contact diodes, permits a more accurate determination

of the measured value,

.Emd[hN]

110 102 103 104 goc [mV]

For other types of diode or for more accurate measurements a
calibration curve must be determined. To do s0, measure the AC input

voltage E nnaat a frequency of 1 to 10 kHz with an adequate diode

1
coupling capacitor (C > 10 nF) for the probe, using the UVV,
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2o Maintenance and Repair

2.1. Required Mecasuring Instruments and Accessories

Voltmeter (> 10 Ma): UVV BN 120001; URT BN 1050 or UFWD BN 1110 for
systematic fault locatlon and for measuring the battery voltage.

AF oscillator: SRB BN 403851 or SBF BN 40861 for adJuéting the input

and main attenuators.

Do O Maintenance Instructions

(see Fign })

Care should be taken that the NI Cd storage batteries Bal and BaZl

are always adequately charged ( 10 V). If even after a longer

“pa2 2
chiarging time the voltage of Ba2 fails to rise beyond 11 V, then

~the battery should be replaced by a new one. To do so, withdraw

the rear panel after loosening of two screws. Loosen board 120001-33
and swing it down. The N1 Cd battery Ba2 is soldered to this board
at the right. The Ni Cd battery Bal (for resistance méaaurement)
soldered between the sockets 10 and 11 behind the front panel

i1s then also accessible.

2.2.1 Read justinz to Specification - S

(aee circult diagram 120001 S)“f

Cl is used for the capacitive adjustment of the input divider for the
test inputs +V x 10. '

Set 5 to~,
set ﬂ- to 10 V.,

For the adjustment, apply a voltage of 10 V with a frequency of 10 kHz
to socket 7 and adjust Cl acourately for full-scale deflection of

10 V.

Set 4 tol V.
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Apply the same voltage of 10 V and 10 kHz to socket 8 and adjust Cl
for full-scale deflection (mind the body effect on Cl).

AdJust the main divider R3 to R7 with the trimmers C2 and CJ.

Set 5 tor~,

Set 4 to 30 V.

Connect AF generator to sockets 7 and 9.
Adjust AT gene}ator voltage to 30 V and frequency alternately
to 300 Hz and 3 kHz.

Adjust C2 so as to reduce the difference in reading on

{

meter 1 to 0.

Set 4 to 300 mv.
- AdJjust AF generator voltage to 300 mV'ahd frequency alternately
to 300 Hz and 3 kHz. '
Repeat the adjustment with C3J.
Check the ranges 30 V, 3 V and 300 mV’and.average out any

residual differences by slightly_readjuating C2 and C).

AdJust the gain in the 3%-mV range with potentiometer RJ};

Set 4 +to 3 mV.
Set 5 to~~.
Apply > mV to sockets 7 and 9.

Adjust the pointer to full-scale deflection (3 mV) with RD}.

‘ -

Note: This adjustment affects the electrical zero (see section 2.1.7);

therefore adjust the gain and the zero alternately.

The operating point of the 1nput differential amplifier can be
adjusted with potentiometer R>5. The correct operating point is
attained if 4.5 V is measured at the gate of T1 (right).

Potentiometer R38 is used for the coarse adjustment of the electrical
zero. Adjust so that at mid-position of 6 (R39) the pointer of

il

meter 1 18 at O of the V-A sca.e (at normal ambient temperature).

The indication of the main meter I 1I {( 1 ) can be adJuated7with

potentiometer R68 (at normal ambj:nt temperature).
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Set the electrical and mechanicalzeros (see section 2.1.7 and 2.1.2).
Set 5 to+. | '

vet 4 to100mV,

Apply 100 aV DC +0., Bo to sockets J and 9 .

Ad just potentiometer R68 for full-scale deflection of meter 1 .

The indication of the battery voltage Ba2 can be adjuated with
potentiometer R70.

Measure battery voltage with a voltmetar.
Set i to CHARGE. ‘

Adjust battery voltage indication to the measured falue
using RT7O0.

5 e ) Repair Instructions

Fault'diagnosia

Set switch 5 to CHARGE.

Is the pointer within the green field of the battery voltago
indicator?

Connactlaocket 2 to the AC supply with the power cable.
Does the battery voltage rise?

If the battery voltage indication does not change, check the
AC supply voltage. -

Can the electrical zero be adjusted (see section 2.1.7)?
Potentiometer 6 should cover a range of about +2.5. mV.
Set § tocior ~. ' '

oat l to 3 mV.
Does meter 1 show full-scale deflection when socket J is

touched with a sorewdriver?

The answers to these questions facilitate the folloving systematic
fault location. ' |

R 22870 Bl. 29



 r——

- Systematic fault location

Measure the DC volfages relative to the -pole of hattery Ba2 at all
test polnts marked 1h the circuit diagram, using a voltmeter (R1n

> 10 Mn). It is best to start on the right in the circuit diagram

and to proceed toward the left, The voltages specified in the circuit
diagram should be obtaihed within a tolerance of%:ﬁ%. Of particular
importance is the symmetry of the voltages (better than 0.1 V) at

the differential transistor stages T1 to Ti7.

If no distinet differences from the speclfied values are found,

proceed according to the given circumnstances,

3.3.1 Circuit Description
(see circuit diagram 120001 S)

Amplifier

A differential push-pull operational amplifier made up of fleld-effect
transistors (T1, T3, T4) in the input guarantees the required
stablility and a high input impedance. Antipolaf shunted diodes (Gl 1
and G1 2) following the overload protection resistor R26 in the input
prevent overloading of the UVV in the voltage ranges. Range

debendent negative feedback and a capacitively compenaated high-
impedance input divider Cl, Rl, R2 provide a wide voltage range,

The current measuring resistors R9'to R18 are connected via a Kelvine
wired deck of the range selector S1 so that contact reSistances have

no effect.

Rectlfier

'_The Bouke rectifier Gl 18 to 21, C21, C22 in the meter circuit
ensures rms-resﬁonsive indication even of signals deviating strongly
from the sinewave'form, such as frequently encountered in AF measure-

ments,



»

Dfodés Gl 14 to Gl 17 compensate for the non-linearity of the diodes
in the rectifier circuit. Besides a practically linear scale, the
possibllity of using the rectifier circuit also for DC measurements
(=, t)~1s thus obtained. AC measurements can thus be madelat very

low frequencies down to DC without switchover and the advantage of

uni form scales and polarity independent indication for DC measure-
ments 18 ensured. The polarity indicator I 1II preceding the rectifier
indicates the polarity of test voltage or test current or, in its

- centre position,,thé measurement of AC voltage or current,

Power supply

The UVV is suitable for AC supply and battery operation. A Ni Cd
storage battery (Ba2) with.a nominal voltage of 12 V (100 mAh)
supplies power for about 40 hours of battery operation. It can be
recharged'via;the built-in charger circuit. During operation from
the AC supply both batteries (Bal and'BaQ) are charged simulteneously
(floating Operatioﬂ).-

| Double shielding of the power transformer Trl reduces the hum
voltage between (L) and (L) to 0.1 to 0.5 V’(depending.on'the
polarity of the power plug. A voltage stabilizer for the supply
voltage is prowided between the battery and the amplifier. Transe
former Trl can be changpd over for AC aupply Qéltages of ;10 to
130 V and 200 to 250 V. ' '
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Anavolt Type uvw

- Buchse
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