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SECTION 1
GENERAL DESCRIPTION, SPECIFICATIONS.

ENERAL D RIPTION
The 2003 is available in two versions. As a voltage source (order code 2003S) only
or as a voltage source and potentiometer (order code 2003N). The 2003N is a 2003S
plus a null balance amplifier and meter display. For potentiometric operation the
output of the voltage source section is balanced against the unknown voltage.

The main .advantage of the 2003N over conventional potentiometers are:
a) No standardisation is required.

b) It can be operated in any position.

¢) Up to 25mA output current without loss of accuracy.

d) Digital readout.

e) Electronic Null with microvolt sensitivity.

A precision zener reference diode is used as a basic reference source and low
temperature coefficient resistors are used. Power is provided by 10, U2 size cells
or alternatively a mains/rechargeable battery power unit. A front panel indicator
monitors the battery condition. The completely solid state circuit design provides
automatic standardisation against the internal reference and allows up to 25mA out-
put current with less than 0.1 ohms output resistance. Short circuit overload protec-
tion and a normal- off-reverse switch are provided. The null balance section incor-
porates a high gain, low noise amplifier to enable a 1 uV resolution null to be ob-
tained. The null sensitivity and zero are adjusted by front panel controls and the
null indicator is graduated with a linear scale which enables direct reading inuV or

mV after suitable adjustment of the sensitivity control.

1.2a SPECIFICATION: .

Ranges:
0-9.9999V in 5 ranges
0-9.9999V in 0.1 mV steps.
0-999.99mV in 10uV steps.
0-99.999mV in 1uV steps.
0-9.9999mv in 0.1uV steps.
0-999.99uV in 0.01uV steps.




2003 TECHNICAL MANUAL PAGE 5

Accuracy:
10V &1IVranges: ....ooveenneens + /- 0.02% of setting +/- 0.005% of range
100mV, 10mV & 1mV Ranges:... +/- 0.05% of setting +/- 0.005% of range

: +/- L.0uV,
Setting Resolution: 5 digits.

Output Resistance : Less than 0.1 ohm (typ 0.05 ohm) on 10V, 1V and 0.1V ran-
ges. 1 ohm on lower ranges.

Maximum Qutput current:

25mA max. on 10V, 1V & 0.1V ranges (an internal short circuit current limit is set
at approx 35mA). Lower ranges can be loaded up to the short circuit current value
although it should be noted that loads less than 1000 ohms will give greater than
0.1% error.

Maximum Overload:
The instrument can withstand a continuous short circuit on the output.

Qutput Voltage Stability.:

Less than 30 ppm/°C (0°C to +50°C)

Less than 20 ppm/V variation in supply voltage.
Less than75 ppm/year not cumulative.

Less than10 ppm/hr at constant temperature.

Output Polarity:

Positive or negative switch selected. A centre "off’ position on this switch provides
a short circuit on the output for 2003S voltage source. The 2003 has open circuit for
the centre position.

Output Noise Level:
10, 1 & 0.1V ranges, less than 10 ppm of setting +/- 2uV (0-10 Hz) .
10mV & 1mV ranges, less than +/- 0.2uV(0-10 Hz)

Null Detector:

Null balance display is on a front panel meter. Zero and sensitivity controls are
provided.

Maximum sensitivity : +/-25uv f.s.d. (2av/div).

Input resistance : Greater than 10M ohm at balance.

Dimensions: 20 x 160 x 190 mm.

Weight: Approximately 3.3kg with batteries.
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Power Units:
The 2003 can be supplied with one of two types of power unit. Both are located in-
side the 2003.

a) Battery power unit:

10 off 1.5V U2 size batteries. A front panel display provides a continuous indica-
tion of the battery state, a minimum level indicating when the batteries should be
changed. Access to the battery is from the rear of the instrument.

b) Mains power unit PU2:
The PU2 provides either battery or mains operation. The battery is automatically
charged when mains operation is used.

1.3 CIRCUIT DESCRIPTION:

The calibrator employs a temperature compensated zener diode as the basic
reference source. This provides the input to a FET chopper amplifier system which
operates in a feed-back stabilised mode, and has a gain value determined by a set
of precision metal film resistors which are selected by a 5 decade thumbwheel
switch. The output voltage is variable from 0 to 0.9999 volts in 5 ranges. An output
resistance of typically 0.05 ohms is maintained on the top three ranges; the maxi-
mum output current that can be drawn on these ranges is automatically limited to
35mA . This is to prevent damage to the circuitry in the event of accidental short
circuit etc. The lower ranges have an output resistance of 1 ohm and will supply
current up to the short circuit value. To ensure complete reliability the range switch
employs two contacts in parallel for each position - even if a contact fails the 2003
still functions correctly.

1.4 APPLICATIONS:

The uses of the instrument include the calibration applications of conventional volt-
age potentiometers. A 2003S in these applications has the advantage of requiring
no standardisation and being able to supply much higher output currents without
loss of accuracy. Long term stability is inherent since standardisation is not re-
quired. The 2003N with null detector can be used to make accurate voltage

measurements by comparing the unknown voltage with the calibrator setting.

Other applications as a precision voltage source include calibration, linearity and
gain stability measurements, etc., on D.C. amplifiers, digital and electronic
voltmeters, transducers and as a variable low current power supply or backing-off
voltage. The 10 ppm/HR stability and low noise levels are of particular interest
when an extremely stable voltage is required rather than a high accuracy calibration
source.



2003 TECHNICAL MANUAL PAGE 7

SECTION 2.
OPERATING INSTRUCTIONS.

2.1 OPERATING POSITION:
Unlike many potentiometers and devices incorporating Standard Cells, the 2003
DOES NOT require operation or transportation in a particular position.

2.2 QUTPUT VOLTAGE. (2003S or 2003N (Source Mode)).

a) Output terminals:

When the 2003N or 2003S is used as a voltage source the output voltage is con-
nected to the front panel terminals which are suitable for normal wire compression
connection or 4 mm ’‘wander’ plug insertion. When used as a potentiometer the
null system is switched in series with the source voltage and the voltage to be
measured should be connected to the output terminals.

b) Case terminals:

The case terminal is connected only to the instrument case and is isolated from the
circuitry. The case provides an overall electrostatic screen for the 2003 and can be
earthed as required to improve rejection of noise pick-up.

¢) Polarity:

Selected by a front panel toggle switch. The centre position is off and for 20035
voltage source provides a short circuit on the output terminals. For 2003N (Poten-
tiometer version) the off position gives open circuit on the output terminals - this
is to prevent accidental shorting of the voltage being measured.

d) Ranges: ,
Selected by front panel rotary switch.

e) Accuracy:
As specification.

f) Overload:
As specification.

g} Output current:
As specification.
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h) Qutput noise:

The electrical noise on the output voltage consists of chopper intermodulation, ther-
mal noise and random variations, Thermal noise becomes more significant on the
lower ranges (see Thermal EMEFS). In general the total noise level is less than
20ppm of setting +/- 2 uV for the 10v, 1v and 100mV ranges over the frequency
range 0- 10 Hz and less than + /- 0.2uV (0-10 Hz) for the lower ranges. Lower noise
levels can be obtained by connecting a low pass filter on the output terminals.

i) Common mode noise:

Additional noise and variation of the output voltage can be caused by large com-
mon mode voltages. These occur when the 2003 is used to calibrate (or measure)
any input which is above ground potential or has an a.c. component with respect to
ground. The battery powered version of the 2003 has inherently a very high d.c.
common mode rejection, but it is not recommended that 100V d.c. common mode
be exceeded. The a.c. common mode rejection is determined by the capacitive un-
balance to ground of the output terminals and associated connections.The 2003 is
checked before despatchwith 30 Vp-p 50 Hz common mode voltage on the output
terminals.

j) Thermal emfs:

When the 2003 isused to provide (and measure) precisionvoltages of less than about
1 mV, care must be exercised to avoid errors due to thermal emfs. These occur
where temperature differences are present at the junctions of dissimilar metals, e.g.
a normal solder to copper junctions has a thermal emf of approximately 3 uV/°C.
Errors inside the 2003 under temperature stable conditions are typically less than
+/-0.2uV. ‘

23 FRONT PANEL CONTROLS.

The following are common to the 20035 and 2003N:

a) Supply on/off:
A miniature toggle switch interrupts the supply line to the circuit module. Indica-
tion of supply on/off is provided by the battery level indicator.

b) Output polarity:

A change-over toggle switch enables the output polarity to be reversed. A centre
position provides a short circuit on the 2003S output terminals and an open circuit
on the 2003N output terminals. The open circuit condition for 2003N is to prevent
inadvertent shorting of a voltage being measured.

¢) Battery level:

The battery level is continuously monitored on a front panel indicator which also
serves as a supply on-off indication. A minimum mark indicates when the batteries
need replacing or recharging.
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d) Output voltage range:
Selected by a S position rotary switch.

e) Output level:
Selected on a 5 digit thumbwheel switch. The resolution of setting is 0.01% of full
scale.

THE FOLLOWING APPLY ONLY TO THE 2003N.

f) Function switch.
A three position toggle switch for selection of operating mode.

CAL (or SOURCE) Mode:

Allows 2003N to be operated as a 2003S. The null amplifier in this mode is discon-
nected from the output circuit. The null sensitivity control should be set to mini-
mum for this mode of operation.

NULL (or POT) Mode :

Allows operation as a potentiometeric Voltmeter with a measurmg resolution of
greater than 1 uV. Due to extreme sensitivity of the null detector, it is important to
ensure that it is correctly zeroed before attempting accurate measurements.

ZERO Mode :
For setting the NULL detector zero prior to measurements.

g) Null balance display:
Edgewise meter scaled 20-0-20, displays the output of the null amplifier.

h) Sensitivity:.
Adjusts gain of null amplifier. Max +/-25uV fs.d.
Min +/-250mV fs.d.

i) Zero:.
Adjusts null amplifier zero.

2.4 OPERATING PROCEDURE.
a) 2003S,

Operation of the 2003S is self explanatory from the front panel controls and
specification. Normal precautions concerning overload and incorrect range etc.,
should be observed. Battery condition should be checked on the front panel dis-
play before and during use.
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b) 2003N.

Operation of the 2003N as a voltage source is by selection of the *source’ mode posi-
tion of the function switch. The procedure is then as described in 2.4a. It is normal
practice to set the NULL SENSITIVITY control to the minimum position for
source operation to prevent small meaningless indications on the null display meter.
Operation of the 2003N as a potentiometric voltmeter is by selection of the 'POT’
Mode position on the function switch. It is IMPORTANT to ensure that the null
amplifier is correctly zeroed before attempting accurate measurements. It is
also wise to re-check the zero occasionally if the maximum sensitivity of the null is
being used.

ZERO SETTING PROCEDURE,

a) Set function switch to ’ZERO’.

b) Set RANGE switch to required range.

¢) Set all digits to zero.

d) Set sensitivity control to maximum fully clockwise.

e) Adjust zero control for zero reading on null display meter.

NOTE : The latest versions incorporate a modification which enables the zero
to set without operation. (c). (i.e.itis not necessary to set all digits to zero). This
speeds up the zero setting procedure.

ME RING PR DUR

a) Set function switch to "Pot’ mode .

b) Set output polarity switch to normal.

¢) Set sensitivity control to minimum - fully anti-clockwise .

d) Connect unknown voltage to output terminals (in the same polarity).
e) Adjust output digits and null sensitivity for null balance as required.

IMPORTANT NOTE:

The output polarity switches of the 2003S and 2003N are different.
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2003S provides a short circuit on the output terminals for "OFF’ position.
2003N provides OPEN circuit on the output terminals for "OFF’ position.

The reason for this is that it prevents the 2003N inadvertently shorting (by incorrect
switch selection) of the voltage under measurement.

2.5 FUSES:

The power supply and output fuses are mounted on the INSIDE of the front panel
printed circuit board. Accessis by removing the instrument front panel as described
in Section 3. Both are 16 mm(5/8") 250mA types. Spare fuses can be obtained
directly from Time Electronics

"'§ize 00 o altérnatively from your local supplier or authorised distributor.

2.6 BATTERY UNIT;

Access to the battery unit is via the rear of the instrument.
a) Battery replacement procedure.
1) Remove the battery unit locating screws.

2) Remove battery unit by extracting rearwards from the instrument (handle
provided).

3) Disconnect press-stud connectors.

4) Replace the 10 cells, taking care to ensure that they all seat correctly in the
holders with the spring contacts centrally located on the cell bases, rotating the cells
when they are in position helps to centralise the spring contact. It is easier to
withdraw the ’stud’ end of the cell first when removing the cells, and when replac-
ing them to compress the spring contact before inserting first the *base end’.
NOTE: The spring contact always connects with the battery negative.

5) Reconnect the press stud connectors - ensure these are a tight fit, bend *female’
connectors slightly if necessary.

6) Replace battery unit in instrument.
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b) Recommended battery types:

Any U2 size (60mm L, 33mm D) cell can be used to power the instrument. It is
recommended that the sealed type of battery be used in the instrument since leakage
can cause corrosion of the battery unit contacts. The following are estimates of the
operational life of one set of cells under typical laboratory usage (6 hrs/day):-

Mallory Manganese Alkaline Type No. MN1300 - approx. 4 months.
Ever Ready U2 (Zinc- Carbon) -2 -3 months. .

The Zinc-Carbon type of cell are probably the most economical type to use for the
intermittent operation of the instrument. Manganese Alkaline are clearly best for
long term performance and will outlast the Zinc-Carbon type in operation and shelf
life by a factor of 3 - 4 times. Rechargeable cells may be attractive in some cases.

IMPORTANT NOTE: 1t is strongly recommended when Zinc-Carbon batteries
are used they are replaced every six months irrespective of condition. This is be-
cause the limited shelf life of commercially available types is only 6-9 months and
the risk of leakage is much greater after this period. A small percentage of the so-
called leakproof cells have also been found to be unsatisfactory after long periods .

For this reason it is also important to ensure when replacing cells that they are all

"brand new’.
The above caution is not necessary with Manganese Alkaline or rechargeable types.

2.7 MAINS POWER UNITS TYPE PU2,

The PU2 incorporates a rechargeable Nickel-Cadmium battery and electronics
charge control circuitry. The circuitry is arranged to enable the PU2 to provide
power directly from the mains if the mains input is connected or alternatively from
the rechargeable battery if mains is not connected.

When the mains is connected the charging circuitry provides the correct charge cur-
rent (40-45mA) for the battery and automatically reduces this to a trickle rate 3-
4mA) when the battery is fully charged. This means that it is impossible to over-
charge the battery.

The D. C. performance is as follows:

With mains connected,

D.C. output 15.5 - 17V (0 - 100mA load).
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With mains disconnected (and battery fully charged).
D.C. output 14.5 - 15.5V (0 - 100mA load)
Mains input range is 200 - 250V a.c. 40 - 60 hz.

The capacity of the rechargeable battery is approximately 450mA Hrs. This allows
about 40 - 50 hrs. continuous use of the 2003. To fully recharge the battery requires
14-16 hours with mains connected.

b) Constructional details PU2.

The P.C.B. is located on the rear panel by 4 6BA screws and is spaced off approx.
10 mm. A metal cover protects and screens the P.C.B. and components. The out-
put connectors and output fuse are located outside the cover. The cover is fixed to
the rear panel by a 4 6BA screws. Circuit and layout diagrams are given in Section
4. Later versions of PU2 have fuse located inside cover.

IMPORTANT NOTE':

It is extremely important to take care when checking and dismantling a PU2. Even
though disconnected from the mains, there is still sufficient power stores in the
rechargeable battery to cause catastrophic damage to the electronic circuitry if in-
advertent short circuits occur. These can easily occur when the metal cover is being
removed.

¢) 240V to 110V conversion.

The PU2 mains transformer has tappings for 240V or 110V a.c. mains. The follow-
ing procedure should be adopted to convert from 240V to 110V, Refer to PU2
P.C.B. layouts in Section 4.

1) Remove mains pdwer unit from 2003.

2) Remove P.C.B. metal screening cover.

NOTE: TAKE CARE NOT TO SHORT ANY PART OF THE CIRCUITRY
WHEN CONVERTING A PU2.

3) Connect mains transformer windings in parallel by re-wireing the mains input to
the transformer. (As shown on the side of the transformer.)

4) Replace the screening cover.
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2.8 100 VOLT QUTPUT UNIT,

For use with Type 2003 Voltage Calibrator.
The unit is mains powered and operates externally to the 2003.
It enables the output capability to be extended to 100V.

Itis connected to the calibrator’s output terminals and accurately multiplies the out-
put by a factor of 10X.

Specification.

Input: Oto + 12V.

Output: 0to + 120V.

Accuracy: Transfer accuracy and linearity better than 0.002%. .

Max output current: 10mA. The output current is automatically
limited to approximately 15mA.

Max overload: The unit can withstand continuous short circuit.

Output polarity: Positive or negative switch selected. A centre "off’ position
provides a short circuit on the output.

Output Noise: Less than 20ppm of setting +/-20uV (0-10 Hz).
Power: 210/250V 50 Hz. or 100/120V 60 Hz

Dimensions: 100 x 190 mm 1.5 kg.
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SECTION 3.

3.1a CONSTRUCTIONAL LAYQUT DETAILS

The complete instrument assembly (except the Power Unit) is mounted on the front
panel, A printed circuit board which carries the components and range switch is lo-
cated immediately behind the front panel. The panel and p.c.b. can be removed as
follows:

1) Remove Power Unit - located in instrument rear by 4 screws.

2) Disconnect supply - connected to power unit by 2 press stud connectors.

3) Remove front panel locating screws.

4) Withdraw front panel and p.c.b. - the pbwer supply lead can also be
withdrawn through a hole in the plastic power supply cover.

Access to the components parts of the 2003 is now straight forward. Component
layout details are given in Section 4.

For recalibration the power supply can be connected without rehousing in the case.

3.1b CHOPPER AMPLIFIER MODULE.
a) Description:

The module contains the F.E.T. Chopper amplifier, precision zener and associated
circuitry. It is a fully encapsulated module and connections are via a 16 pin connec-
tor moulded into it. The modular form of the 2003’s basic circuitry protects it from
damage due to adverse conditions and thermal gradients which could give rise to
thermal emf errors. A replacement procedure should be adopted in the case of
failure or malfunctioning of the module - see Section 3.4. Type 20035 and 2003N
use the same circuit module. '

b) Module Replacement:
1) Remove and disconnect power unit located in instrument rear by 4 screws.

2) Remove front locating screws.
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3) Carefully withdraw the front panel and associated printed circuit board (p.c.b.).
The Power supply lead can also be withdrawn through a hole in the plastic supply
cover.

4) Remove 4 6BA nuts which locate the module on the p.c.b.

5) Withdraw the module from the p.c.b.

6) Remove 4 6BA nuts remaining on module mounting studs. Put these nuts on
the new module. Replace new module in reverse order ensuring the connector pins
align correctly - it may be necessary to bend slightly the 6BA mounting studs in

order to obtain smooth alignment of the 16 pin plug and socket.

It is important not to overstress the plug and socket, since poor connection will
result. (3.1b) Module Replacement.

7) Adjust the position of the module above the p.c.b. with the 6BA nuts on the
module side of the p.c.b. When the module is parallel the plug and socket just

closed, the nuts on the opposite side of the p.c.b. can be tightened. It is important
to ensure that no strain is put on the connector when the nuts are finally tightened.

8) Set Module zero and recalibrate as described in 3.1c.
3.1c. RECALIBRATION.
This is performed with the panel and p.c.b. outside the case.

a) ZERO.

The F.E.T. chopper amplifier zero must be set before calibration can be done. The
zero is set when the instrument is manufactured and under normal operation will
not require readjustment. If a new circuit module is fitted or readjustment is found
necessary, the following procedure should be adopted.

1) For 2003N select Source mode.

2) Connect power supply.

3) Select 99.999mV range.

4) Set all digits to zero.

5) Set output polarity to normal.
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6) Connect a null meter to output terminals. The meter sensitivity should be +/-
100uV £.s.d. with aresolution of better than 10uV. It is possible to use another TIME
ELECTRONICS 2003N or 2004 for this purpose, although any micro-volt null
meter or sensitive D.V.M. may be used.

7) Adjust the zero trimming pot on the module for less than +/- 10uV reading on
the meter. The zero trimmer is marked on the module label.

8). Check the zero reading for the other 4 ranges. The readings should be as fol-
lows:

999.99uV range less than +/- 0.25uV.
9.9999mV ranges less than +/- 0.75uV .
999.99mV ranges less than +/- 40uV .
9.9999V ranges less than +/- 100uV.

NOTE: It is not possible to use the null amplifier system on the 2003N for setting
up the module zero.

b) Full scales.

Fine adjustment of the 2003 output voltage is provided by 4 trimmers. One is lo-
cated on the module is marked ’"CAL’ and provides equal adjustment of the output
voltage for ranges. The other 3 trimmers are located on the front panel p.c.b. and
provide individual adjustment for the 10V, 100mV and 10mV ranges. Since a com-
mom attenuator is used for the 10mV and 1mV ranges the 1mV range is
automatically calibrated when the 10mV range is calibrated. All the trimmers are
set up when the instrument is manufactured and normally will not need readjust-
ment. If a new circuit module is fitted or readjustment found to be necessary the
procedure below should be adopted.

It is important to note that the maximum range of adjustment provides about +/-
0.29% variation in the output voltage. If errors of greater than this magnitude are
occurring there is no point in attempting to recalibrate using the trimmers and a
fault condition will be occurring somewhere in the unit.

ALIBRATION PROCEDURE.

1) Ensure zero has been set as in 3.1c.
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2) For 2003N select SOURCE mode.
3) Connect power supply.
4} Select 999.99mV range, normal output polarity, and output digits to 99999.

5) Connect a suitable accuracy voltage standard with microvolt null meter to the
output terminals. The voltage standard should have (.005% accuracy or better and
ranges from 10mV to 10V f.s. The null meter should have a resolution of better
than 1uV and preferably have calibrated ranges. The TIME ELECTRONICS
type 2004 is a suitable instrument (see opposite). Alternatlvely a high performance
D.V.M. can be used for calibrating.

NOTE 1: It is possible to use the null meter system in a 2003N in place of an ex-
ternal null but where possible a higher performance external instrument should be
used. The TIME ELECTRONICS type 202 is a suitable instrument.

NOTE 2: It is possible to calibrate against another 2003 but the inaccuracies in that
unit (if known) need to be taken into account.

6) Adjust the CAL trimmer on the module for better than S0uV null balance against
an output of 999.99mV from the standard. Note that the maximum range of adjust-
ment of this trimmer is 0.3%.

7) Select 9.9999V range and adjust the 10V range trimmer (VR4), for less than
500uV null balance against an output of 9.9999V from the standard. Maximum
range of adjustment of this trimmer is 0.08%.

8) Select 99.999mV range and adjust the 100mV range trimmer (VRS5) for less than
5uV null balance against an output of 99.999mV from the standard.

9) The specification allowances for these 3 ranges are as follows:

9.9999V range +/- 2.5mV.

999.99mYV range, +/-250uV.

99.999mV range, +/-55uV

3.1.d. 10mV AND 1mV RANGE CALIBRATION:

The two ranges are obtained by resistive attenuation of the 10V and 1V ranges. The

attenuation factor is 1000:1. The calibration of the attenuator is via the 10mV range
trimmer (VR3). Maximum range of adjustment is 0.16%..
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The attenuator is set up when the 2003 is manufactured and normally requires no
further adjustment. If, however, any of R2-R5 have been damaged by overload they
will require replacing with equivalent types.

After replacing the resistors recalibration may be necessary beyond the range of the
10mV trimmer. The 2003 output should be checked against a 9.9999mV output
from the standard and adjusting resistors (either R6 or R7) selected to bring the
calibration within the range of adjustment of the trimmer, which can then be ad-
justed for the final calibration as described above.

The calibration should be done on the 9.9999mV range and due account taken of
any thermal emf’s generated in soldering the adjustment resistor in position.

NOTE: Itisimportant to ensure that the zero and calibration (3.10) have been set
before commencing 3.1.d.

The specification allowances for these ranges are as follows:-

9.9999mV range : +/- 5.75aV. 999.99uV range : +/-0.75uV.

3.2 DIGIT SWITCH ASSEMBLY.
a) Description

It consists of 5 decade edge switches with gold plated contacts. Nine resistors are
mounted on each switch. After several years of heavy usage, the contact system used
in the switches sometimes need cleaning. If the 2003 has been in a dusty or cor-
rosive environment, contamination of the contacts is more likely. Contamination
causes the contact to become open circuit or intermittently open circuit in one or
more switch positions. This fault condition causes the output to rise to the supply
voltage (12-16 Vdc) on the top three ranges.

b) Repair.

If the 2003 has been in service for some time it is usually best to return the complete
unit to Time Electronics for repair. In addition to repairing the switch the 2003 will
be completely overhauled, updated where possible and recalibrated. Where this
is not possible, the digit switch assembly can be removed from the front panel as
described below and returned to Time Electronics for repair.

¢) Cleaning the switch contacts.
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Where it is not possible to return either the complete unit or the switch assembly
to Time Electronics, it is possible for the customer to overhaul the assembly
provided suitable tools and the correct cleaning materials are available.

DIGIT SWITCH REMOVAL AND DISMANTLE PROCEDURE.
1) Remove front panel from unit (see section 3).

2) Unsolder the 2 wires connecting the p.c.b. to the switch assembly.
3) Remove 2 6BA studs which pass through all 5 switch sections.

4) Compress spring clips which locate the assembly on the front panel and push the
complete assembly out through the panel aperture.

NOTE 1:,

Earlier versions of the 2003S incorporate a different type of digit switch which is lo-
cated on the front panel by 2 brackets. These need to be removed to allow the as-
sembly to be removed. 3 and 4, above are not necessary.

NOTE2 ;.

Dismantling the digit switch sections for cleaning requires removing the plastic pips
which locate the switch p.c.b., on the switch casing. This can be done with a sharp
knife. The functional parts of the switch can then be removed for cleaning. Care
must be taken to note the exact position of the parts so that they can be reassembled
correctly. The p.c.b. is relocated on the plastic studs by melting the top of the stud
with a hot iron or alternatively by covering the stud and surrounding p.c.b. with a
small amount of epoxy adhesive.

NOTE 3:

The correct cleaning fluid for this type of switch is general purpose degreasant with
a trichlorethane base. TAKE CARE NOT TO LET THIS FLUID TOUCH THE
PLASTIC PARTS OF THE SWITCH. It is good practice to coat the contacts with
silicon switch grease. A supplier of cleaning fluid and grease is: R. S. Components
Limited, P.O. Box No. 99, Corby, Northants, NN17 9RS.

3.3 NULL AMPLIFIER (2003N QNLY)

a) Description.

The null amplifier consists of a high performance amplifier with a resolution of bet-
ter than 1uV. Zero and sensitivity controls are provided on the front panel. Null
display is on a front panel indicator graduated 20-0-20. The circuitry is located on
the main printed circuit board below the digit switch. Since the operation of the
null amplifier circuitry is linked with the 2003 circuit module, faulty operation of
this cireuit requires 2003 to be returned to Time Electronics for repair.
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b) Preset controls (Ref: 2003N layout diagram, Section 4).

Preset trimmers are provided on the null amplifier.

1) A coarse adjustment of the nuil zero - this should be adjusted to give the front
panel zero control equal swing either side of zero. It is important to check that the
2003 circuit module has been correctly zeroed (see Section 3.1c¢) before setting the
null zero.

2) The null amplifier offset current can be adjusted to zero by trimmer control on
the null amplifier (see 2003N layout diagram Section 4). It is important to have a
low offset current since errors can be introduced when measurements are to be
made from high impedance sources.

The null amplifier input resistance is also affected by large offset current.

The current offset is adjusted by setting null zero as in 2.4b then:

I) Connect a 47K ohm resistor across the input terminals .

IT) Select the POT (or NULL) mode .

Hi) 9.9999mV range.

IV) Set all digits at zero.

V) Adjust offset trimmer for zero reading on the null display - the null sensitivity
can be gradually increased to maximum during the adjustment.

NOTE:

Both trimmers in ) and IT) are set up when the 2003N is manufactured and normal-
ly do not require readjustment.




