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Examination of the duty of protective circuit

Turn on the meter and press down the button for resistance, mput 5V DC voltage at the voltage terminals,
monitor the voltage at Q1, Q3, the emitters, gradually switch mnput voltage to 25V to see if the voltage at Q1, Q3
were clamped under 9V; switch the input voltage back to 5V and exchange the polarities of the input voltage,
gradually switch the mnput voltage again to 25V to see if the voltage at Q1, Q3 were clamped under 9V. Should
the voltage at Q1, Q3 becomes more than 9V, do not increase the voltage further and examine relative protective
circuit,

Examination of the basic duties of the meter
Having turned on the meter and set the meter at the tap position of AC voltage, press each of the buttons, and all
the keys should make response or make sounds, with the sound of the buzzers being mellow and sonorous, and

there should be correct displays on VED for each of the testing tap positions, which are shown in the following
table:

Table 1 Correct Displays on VED for Each Testing Tap Position(Note: The minuses in the brackets are not
necessarily shown)

Tap Positions Digplay on VFD Tap position Display on VFD
AC Voltage AC. AUTO. V. VOLT Capacitanced - AUTOE, 4+
DC Voltage DC. AUTO. V. VOLT. (—) Microamperew A | DCAUTO, u A, AMP, (—)
Millivoltage DC. AUTO. mV. VOLT. (—) Milliampere mA | DC,AUTOmA, AMP, (—)
Logic frequency | AUTO. Hz. FREQ Ampere A DC,AUTO, A, AMP, (—)
Diode A
Resistor AUTO. MQ. OHM

Put the meter under the status for adjustment

Hold down the button for adjustment at the bottom of the meter and release 1t immediately after the meter 1s
turned on so the meter can go into the status for adjustment. You can tell whether the meter 1s in the status for
adjustment or not by seeing whether the meter goes into manual range (with MANUAL displayed on VFD) or
auto range (with AUTO displayed on VFD). After the setup 1s completed, warm the meter up for ten minutes
before adjusting it.

Modulations of Zeros

Press—~Hz button and the modulations of zeros will progress automatically under the control of the program mn
the meter. However, make sure to begin modulations of zeros after the display on VFD becomes stable, or the
zero might drift after modulation. Modulations of zeros must be done for each range of each tap position. Short
circuit or open circuit 1s needed at the mput ends, depending on different tap positions. Although 1t might take
longer time for you to wait for stabilization of the display on VEFD for AC voltage or electric current, stabilization
of the display 1s a must before zero modulation; otherwise, inaccurate zero 1s expected. To reduce the time spent
on waiting for stabilization, 1t 1s advisable to modulate more than one meter’s zero in a modulation. Table 2
shows the status of display you have to wait for , ranges and the connection at the input ends for modulation.

Modulations of the ranges of the meter.

Zero modulation must be done before the modulations of the ranges. It 1s necessary to input different standard
signals or connect standard components (such as resistors or capacitors) for modulations of ranges, depending on
different tap positions and ranges. Then, wait for the stabilization of the displays before pressmg HOLD button
to begin the modulations automatically with the software. In case that OL 1s shown on the VFD after the standard
signal 18 input, press HOLD button and wait for the stabilization of the display, Press the HOLD button again and
display of the meter shall be basically equal to the standard signals (with discrepancy not more than 2 digits).
Should big discrepancy occur, press the HOLD button so that the display becomes basically equal to the standard
signals. Table 3 shows the status of display you have to wait for , the value of the standard signals and the
connection at the mput ends for modulation. As high frequency compensation capacitors have influence on the
measurement of the capacitance, the modulation of capacitance should be done after the modulation of high

frequency. For modulation of range 5S0M Q, first connect the standard resistor of 40M Q  to expect E on VFD,
replace the resistor of 40M Q witha 20M & one, press HOLD button again.
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Table 2: Modulations of Zeros for P 4000
Tap Position Status (by pressing Select Range (by pressing Range Connection at the Input Modulation Method
g button button) Ends
5V
Establish short circuit
50V between the terminal of
AC Voltage (ACV) N/A Ve Qeglz ;;“E; zf Press—~Hz button
500V COM
1000V
3V
S0V
DC . —
300V Establish short circuit
1000V between the terminal of
o Vv O Hz and that of Press~—Hz button
DC Voltage (DCV ) 50V COM
AC
500V
1000V
50mV Establish short circuit
o = 500 mV between the terminal of
Millivolt {mV ) o V O Hz and that of Press—Hz button
m
AC 500 mV COM
Logic Frequencym II} . A — -
Establish short circuit
Diod _N_ between the terminal of
lode: 5 N/A N/A Ve ﬂeITz aen;mtll?;t zf Press—Hz button
COM
500 Q
SK &
Establish short circuit
50K @ between the terminal of
Resistance ( Q) N/A Ve ﬂeglz :n;mtll?;t zf Press—Hz button
500K & COM
SM @
SOM Q2
S0nF
500nF
: L i i
Capac1tanu_| |_ ) N/A EE;Ch of f all the input Press—Hz button
50uF
500 uF
5000 uF
500 1A
Ry 5000 1L A Establish short circuit
between the terminal of Press~Hz butt
Microampere( 14 A) 500 1 A L A/mA and that of | T o0 o PuHon
AC COM
5000w A
- cidiiis. Establish short circuit
500mA between the terminal of T
Milliampere (mA) 5 0mA L A/mA and that of | T o o DURon
AC 500mA CoM
5A : .
D T10A Establish short circuit
Ampere{A) A between the terminal of | Press—Hz button
AC 10A 4 and that of COM
Approv
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Table 3 Modulations of the Ranges of P 4000
. Status (by pressing Select Range (by pressing Bajed signaleor Connection at Modulatio
Tap Position values
button) Range button ) Input Ends n Methods
5V ~4¥ /60Hz y 5
AC Voltage - 50V ~40V /60Hz Tinm(;“Tal °f_Val PfIZ
500V ~400V /60Hz SSE;“ 2
1000V ~800V /60Hz
AV +4V
A0V +40V
Be 00V +400V X ;
1000V 1300V With terminal of V
sV AV /60Hz 2 Hz connected
DC Voltage - 50V ~40V /60Hz W‘gh pfs““.’e;l‘g“a%
500V ~400V /60Hz ?DM e”::;ﬂec t;’ ;
1000V ~800V /60H=z Gt _
— 50mV +10mV gt &
Millivolt (mV ) 200y RN Y
AC S0mV ~40mV /60Hz
500 mV ~400mV/60Hz
Logic Frequencyﬂ}[z}
With terminal of ¥V
Diode ( +|_ 2 Hz comnected
with positive signal
N/A N/A +1.5V and terminal of
COM  connected
with negative
signal
500 Q 400 &2
SKQ 4K Q —
Terminal of V 2 Hz
50K &2 40K @2
i 0 N/A -
Resistance{ Q) Ry O And 'Igglﬁtllnal of jﬁ
SMO AMQ HOLD
50M Q2 40M Q /20M Q
S0nF A40nF With terminal of ¥V
500nF 400nF 2 Hz connected
5uF 4uF with the positive o
Capacitar_l I_ ) capacitor and
N/A 500 F AQULF apac
500 L F 4001 F terminal of COM
connected with
5000 uF 1000 1 F negative of
capacitor.
500 p A +400 1 A
DC
5000 A +4000 1 A
Microampere( 1L 4) 5001 A ~400 W A/B0Hz With AT
AC 5000 1L A ~4000 b A connected with
60Hz positive signal and
30mA +40mé, COM  connected
DC with negative
500mA +400mA signal
Milliampere {mA) S0mA ~40m4 /60Hz
AC
500mA ~400m4 /60Hz
5A +d 4 With Terminal A
DC connected with
Asipere(i) 10 oA positive signal and
P 5A ~4 A/60HzZ COM  connected
AC 10A S A/60Hz ‘iﬂ:flth negative
signal
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High frequency modulations

Modulations of high frequencies shall be done when the meter is working(non modulating status).Only the high
frequencies at AC voltage position needs modulating and those at other tap position are ensured by the circuit.
Compensatory capacitors for high frequencies- C4,C5,C6,C7- have been built in the circuit and positions for four
testing capacitors- C4° ,C5’, C6°, C7’- have also been preset. The compensatory capacitances corresponding to
the ranges at AC voltage position are shown in the following Table 4

Table 4 AC Ranges and Corresponding Compensatory Capacitors

Range Sv 50v 500V 1000V
Compensatory C4.C4 C5.Cy Co,Co° C1.Cr
Capacitor

Signals of different frequencies are needed for high frequency modulations and the value of each testing signal
for each range at each frequency shall be ten percent of the full range. The testing signals and permissible errors
are shown in the following Table 5.

Table 5 High Frequency Performances of the Ranges of AC Voltage

Range Testing Signals Hrrors Ranges Testing Signals Precision
~50V
+0.49 +
1KHz +0.4% . 1KHz 0. 4%
5V ~0.5V | 10KHz +0. 8% OV ] okHz +0. 8%
- 500V ~300V —
~5V
20KHz T1.2%
~100V
e g
1KHz 0. 4% 1000V 1KHz £0.4%
SV 10Kz +0. 8%
SO 1000V
20KHz +1.2%

In case that positive errors (the displayed values are bigger than the input signals) occurs when modulating
10KHz or 20KHz and the precisions approximate or reach what is prescribed n the table, increase the value of
the testing capacitors corresponding to the range. In case that negative errors (the displaved values are smaller
than the input signals) occurs when modulating 10KHz or 20KHz and the precisions approximate or reach what
1s prescribed in the table, decrease the value of the testing capacitors corresponding to the range. In modulation,
signals for 20KHz modulations shall be firstly input, as performance at 10KHz andlKHz will likely be
satisfactory if 20KHz has been satisfactory.

Modulations of Capacitances

Modulations of capacitances shall be done after the modulations of high frequency compensation. It 1s necessary
to put the meter under modulating status for the capacitance modulation. Refer to Section 5 and Table 3 for
modulations of capacitances at different ranges

Initialization of the Memory

Under modulating status, press the button AREL | and in about 2 seconds, MEM will display on VI'D, which
means 30 sectors have been allotted , that is, the initialization has been completed. Switch off the meter and
restart it , then press MEM button and the screen information at the time is supposed to be stored in Memory 1.
Press VIEW Vbutton to return to Memory 1, and what has been stored is supposed to display.
Examination of the measurement of logic frequency and duty cycle

Press -n-Hlbutton, input logic square wave with amplitude of 2.5V from V Q Hz terminal and COM terminal,
with the COM terminal connected with low potential and the VR Hz connected with high one. Switch the
frequency of the square wave from5 KHz to 2 KHz. Should the display on VFD be in excessive error, replace the
4MHz crystal beside Ul.

Press SELECT button to show the duty cycle on the 2nd display, change the duty cycle of the square signal and
the display on the VFD 1s supposed to change.
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10. Examination of the Measurement of Linear Frequency

1

4,

Choose ACYV tap position, with the range set at 5V, input 500m V/200KHz signal from VQ Hz
terminal and COM termmal, press —~Hz button, and 1t 1s supposed that there be correct frequency

shown on the 2nd display, with error as +3(+0.006%+2) . Reduce the frequency to 10 Hz (with

amplitude unchanged), 1t 1s supposed that there be correct frequency shown on the meter ( finally
cut off the signal output).

Choose mV tap position, mput 4m V/200KHz signal from V Hz termmal and COM terminal,
press ~Hz button, and 1t 1s supposed that there be correct frequency shown on the 2nd display,

with error as +3 ( £0.006%+2) . Reduce the frequency to 10 Hz (with amplitude unchanged), it
18 supposed that there be correct value of frequency shown on the meter ( fmally cut off the signal
output).

Choose 1 A tap position, mnput 40 1 A/10KHz signal from VQHz terminal and COM terminal,
press ~—~Hz button, and 1t 15 supposed that there be correct frequency shown on the 2nd display,

with error as +3 (£0.006%=+2) . Reduce the frequency to 10 Hz (with ampere amplitude
unchanged), 1t 1s supposed that there be correct value of frequency shown on the meter ( finally
cut off the signal output).

Note: Examine such components as R41 and C21 should there 1s no frequency value shown.
11. Examination of RS232C, the infrared socket.
Insert the infrared plug on the RS232-C cable into the meter, with another end of the cable connected to the
computer. Execute the receiving program on the computer afrs.232¢ |2LD button for 2 seconds and release to
allow the meter to send data to the computer, with on VED appearing. ThefRg232¢|vn on the
computer display should be the same as what 1s shown on VFD of the meter. Press HOLD pution 1or another 2
seconds and release to stop sending signals to the computer, with

RS-232C

meter and the computer can not be realized, replace the cable and the nfrared plug for retry. &

disappearing, the data on the computer will no longer change. Should the connection between the

RS-232C

etry fail,

examine components such as R50, R51, Q7. D10 and their connections.

12. Examination of alarm for current tap position

Insert meter

cable into 1 A/mA socket, and the buzzer will sound if the meter 1s not set at 1 A position or mA

position. Insert meter cable into A socket, and the buzzer will sound 1f the meter 1s not set at A position.

13. Keep record of each step of the modulation for omission and the following Table 6 1s for the record.

Table 6 Record of P 4000 Modulation

Number [Protection *i‘?c DcV mV Diode ﬂ Cap uA mA Amp A A ES
Buttons -5V g -50 5008 30n -500 -50 ~5V
- - | -sA L ACV
my KA mA
Zero 5k 500
: 11
Modulation
1| =50 ~50 -500 -5000 -500 ~50
Buzzer R
— Vv V —|mV it = wh —| ma —| Ry my
VFD | Sockets | -500 ~500 | | ~50 500k 50 u ~500 | | ~50| 5 — ~500 mA
]7 v v Y oA A v
Modulations | 5M 500 u U Hz
Alarm -1000|___|~1000|__|~500 ~5000 | |~500| it | |~1000 .
u¥ v v mV sone ™ Ts000.4 LA nA N ki
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