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IV. PRINCIPLE OF OPERATION (Fig. 9, page 55)

IV-1.

IV-2.

INPUT CIRCUIT

The input circuit of the PM 2527 consisting of the input attenuators, d.c. — and a.c. amplifiers supplies a direct
voltage of 2 V at end of range to the analog-digital converter.

— d.c. voltage
The input voltage is applied to the attenuators, which attenuates the unknown d.c. voltage in accordance with
the range selected. The attenuated voltage is supplied to the 1x/10x d.c. amplifier. At end of range, the d.c.
voltage supplied to the ADC is 2 V.

— d.c. current
The input is applied to the shunt, which differs dependent to the range selected. The voltage drop across this
shunt is applied to the 1x/10x d.c. amplifier. At end of range, the d.c. voltage supplied to the ADC is 2 V.

— a.c. voltage
The input current is applied to the attenuators, which attenuates the unknown a.c. voltage is accordance with
the range selected. This attenuated voltage is applied to the impedance converter, the a.c. amplifiers and the
r.m.s. converter. At end of range the output voltage of the r.m.s. converter is 5V. This voltage is divided by
2.5 and supplied to the ADC.

— a.c. current
As a.c. voltage, except for the input being applied to the shunt. The voltage drop across the shunt is applied
to the impedance converter.

—- At resistance measurements the unknown resistance is placed in the feed back circuit of the 1x/10x d.c. ampli-
fier together with a current source. The current flowing through Rx causes a voltage drop which is supplied
to the ADC. At end of range the input of the ADC is 2 V.

— HF voltage measurements are based on a compensation principle. For this purpose a 100 kHz oscillator, the
amplitude of which is controlled by the d.c. amplifier, is included in the HF circuit. In the probe the unknown
HF voltage is compared with the 100 kHz signal. The amplitude of the 100 kHz equals the amplitude of the
HF signal, controlled via the d.c. amplifier. This 100 kHz signal is supplied to the impedance converter and
a.c. amplifiers and measured.

— Function switching is effected manually.

— Range switching is either manual by means of the "RANGING" up/down switch, or fully automatic.

— Sampling is automatic (31/3 samples/second) or manual by means of the "START" switch.

ANALOG TO DIGITAL CONVERSION

The conversion of analogue signals into digital form is based on the integration principle.
The analogue input signal is applied to the integrator.
The comparator following the integrator supplies an output pulse, the width of which is proportional to the
measuring value.
Fig. 11. page 56 shows a graphical representation of the output voltage of the integrator as function of time
during the charging and discharging cycle.
During the integration process two main conditions should be distinguished, namely the ramp-up (first step) and
the ramp-down (second step) condition. During the first step (start) a voltage, which is proportional to the
input voltage, is applied to the integrator.
The output voltage of the integrator increases linearly as a function of time: its direction depends on the polarity,
and its steepness on the value of the input voltage.
The integration time is determined by the duration of 20,000 clock pulses. (100 ms)
During this interval, ramp»up is effected and the integration capacitor is charged.
During the second step the capacitor is discharged to zero by a constant current. The integrator is discharged by
connecting a reference voltage to its input, the polarity of which is opposite to the polarity of the input voltage
supplied. The discharge rate is determined by the discharge current, and consequently by the references voltage,
50 that it will be constant. The time t1 — t2 ramp-down is measured by counting the number of clock pulses;
it is directly proportional to the unknown input voltage applied during the first step.
As the same integration elements and clock generator are employed for both upward- and downward integration,
temperature variations, long-term drift and absolute values will not affect the measuring accuracy.
The measuring accuracy depends in the first place on the accuracy of the reference voltage.
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DIGITAL SECTION

— General
During the ramp-up phase of the ADC, 20,000 clock pulses of CLOCK OSCILLATOR are counted by the
COUNTER/MEMORY part of the PM 2527.
After 20,000 clock pulses the COUNTER/MEMORY gives a status pulse (to — t1 ) to the ADC via the
PROGRAM and the ramp-down phase starts.
The number of pulses counted during the ramp-down phase (t1— t2) is proportional to the height of the
signal supplied to the input of the PM 2527.
At zero passage of the ADC (t2) the number of clock pulses counted by the COUNTER/MEMORY are
transfered to the MEMORY. The output of the MEMORY is scanned by the SCAN OSCILLATOR (1 kHz).
The scanned BCD information is supplied to the DISPLAY via the BCD-to—7 segment CODE CONVERTER.
At the same time the SCAN OSCILLATOR is driving the anode switches in order to get a sequential display.

— Automatic ranging
When, during the ramp-down, the number of pulses counted are less than 01800 (down ranging) or more
than 20,000 (up ranging) and automatic ranging is switched on, up or down pulses are supplied to the
AUTOMATIC RANGE circuit in order to control the RANGE SELECTOR RELAYS.
Together with function information the reed contacts for the voltage attenuator, the shunts, the current
source and the gain factors of the amplifiers are switched by the RANGE SELECTOR CIRCUIT.

— Manual ranging
By means of ranging switches MAN and UP/DOWN manual control is possible.
The UP/DOWN information from the switches is supplied to the up/down counter of the AUTOMATIC
RANGE circuit, which switches the various ranges.

— Manual or automatic sampling is effected by the PROGRAM circuit. PROGRAM, AUTOMATIC RANGE
COUNTER and MEMORY are situated in two LSI circuits viz. 00052 and GZF1201.

DIRECTIONS FOR USE

Before any other connection is made, the protective earth terminal shall be connected to a protective conductor.
(see section: EARTHING)

MAINS SUPPLY AND FUSE

Before inserting the mains plug into the mains socket, make sure that the instrument is set to the local mains
voltage. The instrument is wired for operation from a 220 V — 50 Hz mains supply.

Adaption of mains voltage

Adaption of the instrument for other mains voltages is possible by altering the wiring of the mains transformer.
(Fig. 12, page 60).

To adapt the instrument from 220 V — 50 Hz to 110 V — 50 Hz mains supply, interchange connections 2 and
14, as well as 3 and 13.

To adapt the instrument from 220 V — 50 Hz or 110 V — 50 Hz to mains voltages of 202 V and 238 V or
92 V and 128 V, proceed as follows:

— Remove the top cover.

— Disconnect the transformer by removing screws A and loosening screws B (Fig. 13, page 60).

— Change the wiring of connections 4, 5, 6 and 14 according to figure 12, page 60.

NOTE: For 7 10 V mains a sticker is deliveredwith the instrument. It can be affixedupon ”220 V” in the
text ”CONNECTED FOR 220 V” at the rear.
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