Automatic Multimeter
PM2519

Service Manual

9499 475 02111
870308

]
Industrinl & Eleciro-acoustic Systems Division

eiups| Industrial &
% Electro-acoustic Systems



Automatic Multimeter
PM2519

Service Manual

498 475 0211
870308

IMPORTANT
“This service manual is based on instruments with a seriat number DY 01 3611 and onwards.

In ehapter 9, modfications to the PM 2519, an overview s given of modifications in the earlier instruments.

PHILIPS




IMPORTANT

In correspondence concorning this instrument, please quote the Type number and serial number as given on
the type plate.

NOTE: The design of je i t
Therefore the instrument may not exactly comply with the information in the manial.

©  N.V.PHILIPS' GLOEILANMPENFABRIEKEN - EINDHOVEN - THE NETHERLANDS - 1987



PHILIPS

Scientific & Analytical Equipment H
Test & Measuring Instruments
W Industr o Industrial
e 1t
Welding Division

860917

PM2519 SMELL6

Already issue
Re

Accuracy counter level

As documentation for the PM2519 the service manual 9499 475 02111 and
this infornation sheet should be used.

Problem: Signals with a level between 1,5V and 1,8V peak-peak 100 Kiz
cannot be measured with the PM2519.
Specified is that signals wust not be lower tham 1,5V 100 KHz.

Remedy : Replace resistor R1306 for a resistor with a value of 64K9
(orderingnumber 5322 116 50514).
Note : All the instruments to be repaired must be adapted

PM2519/01 serfalnumber lower tham DY OL 01 711
PN2519/21 -serialavmber lower than DY 21 00 726
PM2519/51 serialnumber lower than DY 51 01 061

9499 478 14711
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841205 PM2519

SME117

Already issued: SMELL6
Re : Mains interference

As documentation for the PM2519 the servxce manual 9499 475 02111, SME 116
and this information sheet should be us

Problem: The display shows the previously displayed value, (e.g. the

display does not change) and does not react to menual or
remote operation

Cause : Mains interference will sometimes hang up the I°C bus of the
microprocessor. The microprocessor of the TEC-625/IEEE-488
interface can also cause these problems .

Remedy : Replace capacitor CL600 for a capacitor with a value of 2200 uf
16V. (orderingnumber 5322 116 50514).

Proceed as follows:
- Unsolder C1600 and remove it
- Place the mentioned capacitor (the (-) connection is the same
the (+) connections are the tuo last points of the mains sultch)
(see fig 1.)
Note  :

All the instruments to be repaired, with the following serial
numbers, must be modified:

PM2519/01 serial number lower than DY O1 01 411
PM2519/21 serial number lower than DY 21 00 626
PM2519/51 serial number lower than DY 51 O1 766

9499 478 14811



Fig. 1. Main p.c.b., lay-out, component
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1. TECHNICAL DATA

Al values mentioned in this descripti ;
by the manufacturer.

11, GENERAL

Menufacturer + PHILIPS HIG S&I

Type number $PM 2519

Designation  Digital multimeter

Measured functions + Vo, U, 0B, Awer, A~, OB, i . g, OC, Hz,

2010 suppression
(Terms used in these specifications are based on definitions laid down in IEC 485.)

12, DCVOLTAGE MEASUREMENTS
Ranges £100mV*,1V,10V,100V, 1000 V

1V, 10V, 100V, 1000 V with audible tone for input
signals > preset
1000 V.

{max. input voltage in highest range)

Resolution 104V in 100 mV range
Number of representation units 11000
Accuracy +£(0.15% of reading + 0.02% of range)
Temperature coe 0.015%/°C
Input impedance +100mV range 1M 1%
1V, 10V range 0D £ 1%
100V, 1000 V range 9,11 MQ £ 1%
Offset current in input <2008
SMRR +60 0B for ac. signals a1 50 Hz 3 0.1%
4008 for a.c.signels 50 Hz 1%
cMRR +>100 6B for d.c.signals
> 100 6B for d.c. signals 50/60 Hz
Maximum CM-vohage +250 V, 364 Vpeak
Response time <1 sincluding rang
<0.5' oxcluding ranging
Maximum input voltage between THIanGLO 1000 Vrms™

Hlandearth 1000 Vrms**
LOandearth 250 Vims

Max. V-Hz product of input signal 107
Zeroing : Avtomatic
Zero point drift  Included in accuracy and temp. coefficient
Relative reference setting  With push-button “ze10 set on/off”
Audible tone : For nominal voltage > preset value

3 digis, on separste position function switch
High voltage sign §  indisplay i Vin> 110V

“) on separate position function switch
%) in 100 mV range 250 Vrms



4B MEASUREMENTS IN DC RANGES

Range

0B reference

Reference resistors

Resolution
Number of representation units
Accuracy

Temperature coofficient
Input impedance

CMRR

Response time
Maximum input voltage between

AC VOLTAGE MEASUREMENTS

Ranges
(max. input voltage in highest range)
Resolution

Number of representation units
couracy
(valid between 3% and 100% of range)

Temperature coefficient
Input impedance

CMRR

Freq. range

AC detector

Crest factor

Response time

High voltage sign

Maximum input voltage between

: ~57 ... +43 dB (reference resistor 600 ohm)
Measured value less than 1 mV is displayed as ~UL,
measured value > 110 V is displayed a5 OL and '

+ 1 mW in reference resistor or when selecting the relative
reference function with push button ‘zero set on/off"

+50, 75, 93, 110, 125, 135, 150, 250, 300, 500, 600, 800,
900, 1000, 1200, 8000 ohms can be selected with presst
knob

£ 0.16B for signals > 10mV.
1 dB for signals < 10mV

+999 for signals > 10 mV/
99 for signals < 10 mV

£0.0013dB/°C
£10 MR 1% for signals <100V
9,11 M * 1% for signals > 100 V.
+>100 4B for d.c. signals
> 100 dB for a.c. signals 50/60 Hz

<1s
+Hland LO 1000 Vems
Hiandearth 1000 Vims
(Oandearth 250 Vims

£1V,10V, 100V, 1000V
1600V
1004V in 1V range

Measured value less than 0.2% of range is displayed as zero
: 11000
140 Hz.. 1kHz: (0.6%of reading + 0.1% of range)

1 kHz ... 10kHz £ (1 % of reading + 0.1% of range)
10kHz .. 20kHz % (5 % of reading + 0.6% of range)
:<0.03%/°C
£1V,10V range 2MR2 = 1%
100V, 1000 V range 1,802 M2 * 1%
+> 100 dB for d.c. signals
> 80 dB for a.c. signals 50/60 Hz
£40 Hz .. 20 kHz
+ rms converter, a.c. coupled
+ 2 at full scale, indication ( } ) when crest factor exceeded
<25 including, < 1 s excluding ranging

/. indisplay i Vin 110 Vrms

:Hland LO 600 Vrms
Hiandearth 1000 Vrms
LOandearth 250 Vims



Maximum d.c. voltage
Maximum V-Hz product

Relative reference setting

dB MEASUREMENTS IN AC RANGES

Range

0.dB reference

Reference resistor

Resolution
Number of representation units
Accuracy for signals > 80 mV/
Signals> 10mV

< 80m

Temperature coefficient
Input impedance

CMRR

Freq. range
AC detector

Crest factor

Response time

Maximum input voltage between

Maximum DC voltage
Maximum V-Hz product
Relative reference setting

DC CURRENT MEASUREMENTS

Ranges
{max. input current in highes range)
Resolution

Number of representation units
Accuracy

Temperature coefficient

Voltage drop &t end of range

107
+ With pushbutton "zero set on/off"

©~51 ... +43 dB (reference resistor 600 ohm).
Weasured value less than 2 mV is displayed as UL,
measured value > 110 V is displayed as OL and

=1 mW in reference resistor or when selecting the relative
reference function with push-button zero set on/off
+50, 75,93, 110, 125, 135, 150, 250, 300, 500, 600, xoa
900, 1000, 1200, 8000 ohms can be selected with prese:
knob

£0.1dB for signals > 10 mV.
1 dB for signals < 10mV.

+999 for signals > 10 mV/

99 for signals < 10 mV

OkHz1 dB
10kHz .. 20kHz 24 dB.

£0.003d8/°C

12 MRt 1% for signals < 100 V
1,802 M2 £ 1% for signals > 100 V.

+>100 dB for d.c. signals
> 80d8 for .. signals 50/60 Hz

40 Hz .. 20 kHzZ

coupled
£ 2 at full scale, indication { 4 ) when crest factor exceeded

600 Vrms
600 Vrms
LOand earth 250 Vrms
1400V
107

+ With push button “zero set on/off”

120mA, 200mA, 24,20 A
<10 A (20 A for max. 20 sec.)
£ 10 A in 20 mA range

:2200
(0.5% of reading + 0.1% of full scale)
:0.05%/°C
120mA, 2Amnge < 60mV
200 mA range <300mv.

2 10Ain20 Arange <200mV



Response time
Protected up to

Max. CM-voltage
Maximum input voltage between
Relative reference setting

AC CURRENT MEASUREMENTS

Ranges
(max. input current in highest range)

Number of representation ur
Resolutions

Accuracy
(valid between 3% and 100% of range)
Temperature coefficient

Voltage drop at end of range

AC detector
Crest factor
Response time
Protected up to

Max. input voltage between

Relative reference setting
SMRR

RESISTANCE MEASUREMENTS

Ranges

Resolution

Number of representation units
Aceuracy

Temperature coefficient

Measuring current

Maximum voltage at open input
Relative reference setting
Polarity input sockets

£ <1 s including, < 0.5 s excluding ranging
+250 mVims range 20 mA, 200 mA,
Range 2 A, 20 Anot protected
max. current 20 A for 20 sec.

+ 250 Vrms, 354 Vpeak
+ Hl and LO 250 Vrms,
Hiandearth 250 Vrms
LOandearth 250 Vrms

ith push-button “zer0 set on/off”

120 mA, 200mA, 24,20 A
: 10A (20 A for max. 20 sec.)
:2200
+ 10 A in 20 mA ran;
Mebsard o s han 20 diits s splyed a5 0000
1 kHz : £ (0.8% of reading + 0.1% of full scale)
5kHz: % (5 %of reading + 0.1% of full scale )

20 mA, 2 Arange < gomv
200 mA range <300mv
at10Aand 20 Arange  <200mV

+ rms converter
+ 9 at full scale; indication ( 4 ) when crest factor exceeded
:< 25 including, < 15 excluding ranging
£ 250 Vems range 20 mA, 200 mA.
Range 2 A, 20 A, not protected;

max. current 20 A for 20 sec.
+ Hl and LO 250 Vems
Hland earth 250 Vrms
LOandearth 250 Vrms

* With push-button “zero set on/off""
£ 14.dB for d.c. signals at full scale

:1000 92, 10 k2, 100k, 1 M2, 10 M2
£ 100 mS2 in 1000 2 range
< 11000
£1000 2. 100 kS2 # (0.3% of reading + 0.1 of full scale)

1MD... 10MQ * (0.5% of reading + 0.1 of full scale)

£ 10002, 10 k22, 100 k2, 1 M ranges: £ 0,02%/°C

10 MQ ran
:1mA, 10044, 10 4A, 14A, 100 nA, 10nA
13V
£ With push-button “zero set on/off”

s—onHI
+ont0



111,

Response time

Protected up to
Maximum input voltage between

DIODE MEASUREMENTS

Driving current
Range

Protected up to

Maximum input voltage between

Resolution
Number of representation units
Relative reference setting
Polarity input terminals

CONTINUITY CHECK
(Buzzer range)

Range

Driving current

short o
Isolation

Response time

TEMPERATURE MEASUREMENTS

Accessory required for temperature measurements
Range

Resolution

Accuracy

reference setting

<2sincluding ranging
< 15 excluding ranging in ranges 1k ... 1 M,
155 for 10 MQ range

£ 250 Vims

“Hland LO 250 Vims
Hiandearth 250 Vrms
LOzndearth 250 Vrms

S1mA
£ 1000 mV/
£ 250 Vrms
*Hland LO 250 Vrms
Hlandearth 250 Vrms
LOandcarth 250 Vrms
1000V
: 11000

+ With push-button “zero set on/off”
: VIRUmA negative, 0" positve

+ In diode range

 Diode/buzzer
D1mA

: Audible tone from 0... 1092
 Resistance > 10 2, no tone
:<026sec

+ Pt 100 probe

500C.... +200°C

~. 0°C= 2 (3% of reading +0.5 °C)
0°C.. 100 °C = 2 (1% of reading +0.5 °C)
00 °C ... 200 °C = £ (2% of reading +0.5 °C)
+ With push-button “zero set on/off”
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FREQUENCY MEASUREMENTS

Range
Range selection

Resolution
Number of representation units
Accuracy
Gate time.

range 1 kHz

ranges 10 kHz, 100 kHz, 1 MHz
Conversion rate

v z

ranges 10 kHz, 100 kHz, 1 MHz

Input sensitivity
10 Hz... 100 kHz
100kHz .. 1MHz

Input sttenuation
Input impedance

Coupling

Relative reference sotting
Maximum input voltage between

RELATIVE REFERENCE SETTING

Last measured value
Prsct value
(not for By and dB, measurements)

Recall of the relative reference setting

CONVERSION CHARACTERISTICS

Type of conversion
Operating principle
Basic mode of operation
Range setting

+ 1000 Hz, 10 kHz, 100 kiz, 1 MHz

 ranges 10 kHz, 100 kHz, 1 MHz: manual or automatic

range 1000 Hz: manual only
£0.1 Hz in range 1000 Hz
11000
£ £0.025% of full scale

1105
D s

autom:
2m0

:AC

+ With push-button “zero set on/off”

tHiandLO 600 Vrms
Hiandearth 600 Vrms
LOendearth 250 Vims

By pressing push-button "zero set on/off"”

By selecting the preset value and pressing push-button

manual selected value,

range of the number of representation units of the

selected function.
+ By pressing RCL knob

+ linear
 delta modulation
 repetitive triggered

automatic or manual by means of UP-DOWN steps.
Polarity setting + automatic on Ve, A-
zer0 set

0c, trigger level d8 and




1.16.

117,

VISUAL REPRESENTATION

Range changing

Means of representation of output value

Means of polarity representation
Means of function representation
Means of unit representation

Means of overload representation
Means of decimal point representation
Data hold

Range hold

 Range up at 2200 +0, —4 digits for [m] A
{m] A~ ranges; 11000 40, —4 digits for other ranges
Range down at 200 * 4 digits for (m] A
{m] A~ ranges; 1000 £ 4 digits for other ranges

£ LCD, 11 mm, reflective

ional analog representation by means of bargraph

Ad
inLCD
wtomatic + and — in LCD

ith the function selector on the text plate

wtomatic in the LCD

+ LCD indicates OL

+ Automatic, depending on the selected range in the LCD
y using Data Hold probe PM 9267

ossible via Man./Auto. switch

WITH IEC 359

CONDITIONS IN

Climatic con

Upper temperature limit
Reference temperature.
Rated range of use
Adjustment temp. range
Relative humidity

Limit range of storage and transport
Mechanical conditions
From external origin

Reference value
Rated range of use
Note

Mains supply frequency
Reference value

Rated range of use
Power consumption

BATTERY SUPPLY (PM 2519/21 version only)

Operating time
Charging time

Group I of IEC 359 with extension of the temperature
it

+450C
14230C21°C
:200C...40°C

$2219C... 25 °C (factory only)

£20....80% non-condensing
Max. dew-point 26 °C
400C... 470 °C

 Electric and electromagn
Magnetic fields
radiation

 Instrument can be altered for nominal voltage 240 V.

+50 Hz/60 Hz
:147..63Hz
1<10VA

:>20 hours
+ 18 hours
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1.20.

INPUT TERMINALS ARRANGEMENT

Number of sockets

TIME FUNCTION ADC

Conversion rate
Range changing time
Recovery time overload for DC voltage ranges

WARM UP TIME

CALIBRATION

Recalibration interval

ACCESSORIES

Supplied with instrument

Optional

MISCELLANEOUS

Dimensions (hxwxd)
Weight

Cabinet material

SAFETY

Class.

+LO, H, 20 A, probe; ssymmetrical floating

hour before calibration

1 year

 Measuring leads (inl. probe)
Mains supply cable

Fuses
Operating menual

: Temperature probe PM 9249
EHT probe. PM 9246
Current transformer PM 9245
HF probe PM 9210
Shunt PV 9244
Data hold probe P 9267
Measuring leads. P 9260
Measuring leads. PM 9266
Current gun PN 9101
HF probe PM 9213

95236 x 280
i2kg
:ABS

1, according IEC 348 for PM 2519/51 version,
11, for the other versions



2 CIRCUIT DESCRIPTION

21, GENERAL
The circuit of the basic Automatic Multimeter PM 2519 can be subdivided into three main functional sections
shown in Fig. 2.1.
— Analog section
~ Digital section
Display section

the ic Multimeter the following derived

From the
In the battery version (PM 2519/21) a rechargeable battery is used to supply the

~ PM2519/21
instrument with power.

— PM2519/51 The PM 2519/51 version and an
I output data and remote control.

overall ci (Fig. 7.1,,7.2..

Each of the sections i
mer basic diagrams of the verious o e ncloded, itin the text, where considered necessary to

a better understanding of the complex parts of the overall circuit.

WPUT ATTERUATORS suscron Lo pispLsY
0D 11000 000070 (O DRIVER 12 ¢ CompaTiBLE
1 CROPROCE
000068 56 YOUAGE-10- Vit 1< comanise
(RACNT CONVERTER 000073 ADC INTERFACE 1 € COMPATIBLE
03008 PROGRAWMABLE CURRENT auz

2R
-5t STATE Raw 12C CownRTIBLE
encr DivoER

vace
000087 BIFET WPUT AOC

A o —
VnmAl
ANaL0G . oGImTAL oispLAY
SECTION secTion secrion

Fower
SuPPLY
BaTTERY
Pack

lec-8us

SawaNic
INTERFACE

SEPARATION

mcsopaCesson wiesiid 7 CONPATIOLE

i80S Taanstners

Fig. 2.1. Basic builtup of PM 2519 s
bt



22, SURVEY OF THE SECTIONS

Analog section
‘The analog section comprises the following input measuring signal facilties:
a. A voltage measuring path consisting of:
~ AC/DC voltage attenuators
~ RMS converter (0Q 0068)
— ADC converter (0Q 0067)
~ ADC interface (0Q 0071)
b. A current measuring path consisting of:
— AC/DC current shunt
~ RMS converter
- ADC

— ADC interface

o

A resistance/diode measuring path consisting of:
— Current source (0Q 0063)
~ ADC
— ADC interface
d. A temperature measuring path consisting of:
— PLI0O input

~ ADC interface

e. A frequency measuring path consisting of:
~ AC voltage attenuator
~ RMS converter (part of)
- Dividing circuits

Note:

ircuits used in this i are specially designed
applications to ensure high accuracy and stabiliy.

el

Fig. 2.2. Block diagram PM 2519
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Digital section
— The microcomputer MAB 8440 (with internal ROM and RAM)
— The external RAM with battery back-up

~ The function selector

~ The mode switches with their decoding

~ The ADC interface (FET switch control}

— The dividing circuits for the frequency messurements

Display section
“The display section consists of:
~ The display interface circuit
~ The 4.5 digit liquid-crystal display



232.

2321

FUNCTIONAL DESCRIPTION

General

integrated circuit MAB 8440.

‘The microcomputer has 4k internal ROM and 128 hytes o o comprises 20 quasi-bidirectional 1/0

parts, one serial 1/0 line and an 8:bit timer/event counter.

In combination with the ADC interface, the controls the timing and n

the instrument. The communication between these devices is achieved by the aid of a serial bus, the sucallm
C-bus

Al he Inpus rs corwerted o d.. signas nd sugpled o the ADC. The ADG. combination with the ADC
interface converts these d.c. signals into digital I tvia the 12C bus to

Analog section
DC voltage measurements

The unknown voltage to be measured is passed to the G
FET switches, the attenuation factor is changed (Fig. 2.
attenuated 11.11 or 1111.11 times. The table indicates the attenu:
ty and the range FETS.

The 11.11 attenuation is achieved with the resistors R1102, R103 and the Ri of the ADC. The 111111
attenuation, which is switched on by the signal RNG D, is achieved by the voltage division of R1102, R1103,
R1108 and the Ri of the ADC.

attenuator where by means of resistors switched by
Depending on the selection, the input voltage is
n factor for each range, the ADC input

Fig. 2.3. DC attenuator
RANGE
RANGE | ATTENUATION INPUT ADC | RiPM 2519
RNGD | RNDE

100 mv 11 - ) 0 mv 1Mo
1V 111 0 0 90mv 10 MO
10 v 111 0 1 900 mv 10 Mo
100 v 111 1 [ 90 mv 9.1 Me
1000 v i 1 1 900 mV ERIEYY

‘The 100 mV range is achieved by using 3 separate range. Attenuation s effected by means of R1110 and the
Riof the ADC.



23.22. Alternating voltage measurements

The input voltage to be measured is applied to the AC voltage attenuator, which changes the attenuation
factor by means of RCnetworks switched by a FET switch. The table for each range gives the attenuation
factor, the RMS converter input sensitivity and the range signals.
The basi ion (10) is given ivisic R1400, , C1402
and R1404. An 1000 is achieved i the resistors R1403 and R1402.
The attenuation signal is then passed to the RMS converter, which produces a d.c. signal between 0 and

. Any d.c. component at the input is blocked by C1400.

vama

Fig. 2.4. AC attenuator

RANGE
RANGE | ATTENUATION | AC INPUT RANGE RiPM2519 [ INPUT AC
RNGF | RNGG
v 10 100 mv [ 0 2 me| 900mv
10V 10 1000 mv 0 1 2 me| 900mv
100V 1000 100mv 1 0 1.802MQ | 900mV
1000 v 1000 1000 mv 1 1 1.802MQ2 | 900 mV




23.2.3. DC current measurement

In the function mA, two ranges (20 mA, 200 mA) are available. The ranges are determined by shunt R1301
and R1303 and the input impedance of the ADC. The ranges are protected by fuse F1300 (630 mA).

H incas of messuring volages, the unction switch s change 10 the (m)A function with the vltage
still on the input terminal which
‘would normlly damage the function switch. To prevent this, the (myA function is protected by means of
a switch position (m)A". In this case the input s first connected with resistor R1300. If the input voltage
at the input is too high then fuse F1300 will blow.

‘The high currents 2 A, 20 A to be measured are supplied to the A-socket. The ranges are determined by the
shunt R1303 and the input impedance of the ADC.

When inserted, the X1003 input socket, links the input socket with the base of transistor V1700, which sends
2logic 0to the 1/0 port of o signal that have been selected.

vama

Fig. 2.5. AC/DC current measurements

INPUT SENSITIVITY
RANGE INPUT RANG E
Apc
20mA 18mv mA socket [
200 mA 180 mV mA socket 1
2 A 18mv Asocket o
20 A 180 mv Asocket 1




2324.

2325

Alternating current measurements
The ac input current ranges are shunted in the same way a5 the dc currents (refer to 2.3.2.3.). The voltage
from the shunts is supplied to the 12 input of the RMS converter.

Input 11 of the OQ 0061 is earthed via resistance R1404.

INPUT SENSITIVITY INPUT SENSITIVITY
RANGE INPUT | RNGG
RMS Apc
20mA 20mV mA 0 180mVv
200 mA 200 mv mA 1 180mV
20mA 20mv. A 0 180mV
200 mA 200 mV/ A 1 180mV

Resistance measurements
The unknown resistance is connected between the V., 52, mA and 0 input socket and supplied internally by
a constant-current source. This current results in a poter oo et the resistor that is proportional
tothe oma
irof adjusted by R110 in paralll with esistor 1511, Te ot cument \r: of the reference current source
feeds the current multipliers, t0. currents Irx shown in the table, depending on the selected signal
RNG A, RNG 8 and RNG C.
s stated, the voltage Vx developed across Rx is applied to the ADC for measurements. However, the ADC
input resistance is finite (10 MS2) and the small input current drawn by the ADC has to be compensated to
avoid incorrac readings. This i achieved s follows: The voltage Vx across i s amplifed by a fator of 21n
(+Vin) by the equal R1505 and R1503.
The output voltage of 2 Vix appears at one end of R1508 and Vx is present on the other end. The voltage
across R1606 is therefore 2Vx - Vx = Vax. As R1506 is the input resistance of the ADC, the input current is
compensated. In this way, the load imposed by the ADC is compensated as Icomp = ladec:

Inx" = I+ lade ~ lomp.
50 Irx' = Inx

Protection for the current source is afforded by the PTC resistors R1500 and R1501, zener diodes V1550,
V1563 and diodes V1551, V1552 and V1554,
In the event of a high voltage on the input terminals, the parallel network R1500//R1501 goes high resistance.
To prevent part of Irx leaking through the protection diodes, the anodes of V1554 and V1550 are connected
1o buffered Vx. The leakage current is zero because the voltage over the protection diodes is zero.
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2327,

Diode measurements
g nd i junctions. in the same way as for
resisance mesuremonts the 1000 2 range, except for the input of the ADC. The unknown voltage across.
the diode s routed via R1110 to the ADC. This i done to get a uick response for the bleeper measuremens.
The value dlsol-yzd is the voltage across the diods the
ADC. ived from the OQ 0083 is 1 mA (see previous

ﬁl— CURRENT SOURCE
10 400 AN

s

Fig. 2.6. Ohm measurements

Temperature measurements (°C)

When the OC is selocted, the constant current Irx (1 mA) is routed from pin 2 of the probe connector X1004,
‘which is connected via the probe to one end of the Pt-100 resistance thermometer. The other lead is
connected to earth. i i i

Pt100 probe. The voltage drop is measured via two other points of X1004 (d-wire measurement). 0 °C will
give a voltage of 100 mV. The 100 mV offset is subtracted in the microcomputer 5o that 0 °C will be.
displayed.

o

Fig. 2.7. Temperature measurements
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2.3.2.8. Frequency measurements
The

nects the input signal to the attenuator to the RMS convertar.
‘The attenustor factor of the attenuator is 10 in all frequency ranges. The range of the RMS-converter is always
900 mV. Input SEL (RNG H) is switched to logic 0. This means that the zero-crossing detection is enabled.
ill g ith a freq s equal to the input freq
iides the frequency by either 10 or 100 This depends on the frequency range
ing of a frequency measurement, first select the highest range to see if the right
range has been selected. This is done by means of enabling the 100 times divider.

which is selected. At the begi

FREQUENCY | DIVIDING | MEASURING TIME

1000 Hz 1 105
10 khz 1 1s
100 kHz 10 1s
1MHz 100 15

To create 3 1000 Hz range the measure time is 10's instead of 1 5.

Fig. 2.8. Frequency measurements
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RMS Converter

In the RMS converter the difference between the inputs |1 and 12 s converted into current in 2 dual V-1

RNG G fror the i

converter.
The current is determined by Vm/n and the state of the RNG G signal (where R is either R1405 or
This of the

The current in the d i ion.
This current is nmnnﬂmna\ ot FORS vis of the it signal. Capacitor C1406 is the integrating copitor
for the RMS sec and C1405 provide the (AZC)  the
RMS converter. e utput of the RMS converter is converted into a voltage by resistor R1408.

In the RMS converter there is also an output to ‘whether the crest factor has been exceeded. When
point 10 (RNG H) of the RMS converter becomes logic 1 on the CF (point 9) indicates to the microcomputer
that the crest factor is exceeded. If RNG H is low then the output CF is switched to detect zero crossings.

This s used to measure frequencies (see 23.2.8.).

vnso
Xy asos &
0B00BEA Ll
AMS CIRCUIT Gl —
o ens
T

[

s
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ey
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RMS CONVERTER

e
e

stescs.
e

Fig. 2.9. RMS converter



234. Annlnw-w—d)nhal converter

i into a digi

i signal by

modulaunn ADC counts the difference in the

tevel, over a ixed period of time.

The
which is made proportional to the unknown input voltage to the ADC. Therefore, the number of pulses

counted within a

To obtain automatic zero

fixed measuring periods (two AZC periods).

One complete measurement

consist of two complete measurements.
During the first period of a measurement

clock-edge the logical state of the data signal. The value is kept in  reg

ind internal offset,

AZCiH

is low and the

on »m

. During the second period,

principle. Basically, the delta
2 taken to charge and to discharge 2 capacitor about 2 fixed

ed measuring period is proportional 1o the unknown voltage Vx. The obtained data signal
is fed to the ADC interface D1703 where it is counted.

two

‘used to update the bargraph or for automatic ranging. Howaver, a display result

e
data signal i invertad by the ADC interfocs and on each clock-edge the logical state of the input signal, uw register

s counted down. Also the input of the

‘The ADC has twe

sensit

R1211 or R1216 as conversion resistor.

crzte

cucd
3900

reion

5l

s
-

that offset in

ies 90 mV and 800 mV, selected by the signal RNG E. This signal selects

T

=

1 s

R0

iy

T B

1
T

< 0

3 cuoen out

o azc

cen

oo 55

T

lu_ance

T
]v'vnn

s ;xw

Fig. 2.10. ADC.

srusor
s
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DIGITAL SECTION

ADG interface
The inlurmﬂion transport to this device is by means of an 12C compatible interfaca (see 24.3.).

erfac s actvted by a start condiion s that st radsansgh it oddress. T four mos-
Sanicant bt cotain mand to be
executed by the device. This s in mmud-mm to the I2C specification where these bvte« are reserved for the
dovice addross.

‘The main purpose of the ADC interface is to count the number of clock-pulses within a given time period.
(12, the measuring time) in which the data input is opposite to the AZC input of the ADC, plus the riumber
of clock-pulses in another time period (T2) in which the AZC signal has been inverted. The time periods are
preceded by  waiting timo T1 (setting time). The figure below explains this sequence.

azc —
1 1

e

STagT “ReAor

steson
Heo

Fig. 2.11. AZC period

At the end of this cycle i ) rrupts
It instructs the microcomputer 1o read the mumxl cwnm o the ADC mertoce.
isati Id be such high and the number in T2 is N, that at the

end of the count-time the contents of the counter are also N.



Flow-chart of the sequence:

ADC INTERFACE

2 ou READY [
A o A
B sl —
e
e [, m
. sos e fTEE—
—amcufq,
e u 5,
e | o
aisa ] oy
P s
e 1] gy +[
P . Tor
ance 1) gy &
cencanre
reanorr
TRy
Cumice 2t

sTesn st
si0720 siomm
Fig. 2.12. Flowchart AZC period. Fig. 2.13. ADC interface
. the ADI i latches o control to ion (input
). One of the s used to give an a.c. signal which is used for

the bleeper.
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242, Miorocomputer
The integrated circuit MAB 8440, one of the MCS-48 family of single-chip microcomputers, forms the basis of
the digital section of the PM 2519, The MAB 8440 has an internal 4k ROM and 128 bytes RAM with address/
data decoding facilties.
In addition to this, the 8440 has 20 quas-bi al 1/0 ports. Data written to these ports remains
‘unchanged until written. Each line s able 0 serve as input or output, or both, even through outputs are
statically latched.

The microcomputer has been designed with an 12C bus to perform data transfer (see 12C).

[ soarzz : Used as serial output/input (can also be used as input/

outport).
so + Bidirectional clock for serial 1/0.
£20
Por[2
sozfe
posfZ " .
N o orro ¢ 8bit quasi-bidirectional 1/0 port used to read the func-
P tion switt
pose
pos|'C
po7f

+ INT input from the ADC interface to indicate that a com-
plete moasurement has been m

 Input pin, testable, I used to count the pulses coming
from the froquency divider in Hz measurements.
Also used to indicate that the crest factor has been ex-

- + Crystal input for the internal oscillator.

B SEr : Input, used to initialize the microcomputer.

ol p————eor1 1 : Bbit quasibidiectional /0 port used to read the func-
= tion switch, mode switches and the A-bus,

I P10 is used to switch off the battery power supply in the

prsf2e case of a low battery.

prof2s

o f2e

P22

ol ———— PORT2  : 4bitqu ional 1/0 port. P23 s used as serial

- output/input
el voo  : Program power supply (0 V) logic 1.
u ¥ss : Circuit earth potential (GND) (~5 V) fogic 0.

. 3 steen
Fig. 2.14. Microcomputer 8i0720
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12C interface.
The 12C bus diff in that data-transfer is effected in a bit-
serial, rather than in byte-paraliel format.
n i

. 12 address, B data and 4 contro lines are
ecessary for parallel data transfer. The 12C 8440 microcomputer, on the other hand requires only 2 fines 1o

transfer serially the same amount of date. Chips used for ADC, RAM and LCD drivers are 12C compatible

and uso also the same two lnes,

Thse two line arerespectively the SDA (serial daa i) and SCL (seral loc lne th function of which i

0 synchranise data-transfer between the appropriate 12C devices.

Avmon any number of devices can be connected to the I2C bus. Each device is allocated its own specific
ddress,which enables any two of these devices to communicate with each other upon receipt of a
message prefixed with the appropriate 7-bit address.
T specific Tt daressusalycornpries e acres part (4 s, s afinae ot (3 bt
The latter being assignable by tying “Define Address" pins to high or low levels.
Address recognition is effected in the I12C it each devi‘x and need for
decoding logic. The use of an automatic-invoked arbitration procadure, which provents two or more devices
from kes 12C technology fora v

Foran anpnlsll of ihe 12c data-transfer process, consider the npelmon of the PCD 8571, 1k-bit CMOS RAM,
440 the 12C bus this 8-pin RAM serves as a

o wansseer o he moser prossor. To uaminit ats 0 . nm the processor first transmits the

pecific 7-bit address, plus a Write Action Identi

e mastr processar then defnes th specfc ecwion i a0 address, and starts 1o transmit its data.

Correct synchronisation botween the devices i effected by the SCL (serial clock line).

For further information about 12C see: Philips data handbook; Integrated circuits for digital systems in radi
audio and video equipment.



244, Messuring sequence

After power on, the PM luate the ignal applied.
‘The software applications are briefly indicated hy e e ollowing scence.

After power on the microcompt
ills RAM locations in the uP w-m ne
HowToR status of the instrument e.g.

Auto-ranging

In this phase the microcomputer looks
whether an interface is connected and
if s0, checks if it has to do something

“This routine reads the function switch
(port 0) and updates the function
register. It also checks if the function
switch has been changed.

“This routine checks if a DATA HOLD
probe is connected and if so, it “reads”
the probe (e.g. freeze the display).

‘The ready test reads the ready signal

zero. At that time the set-up routine
is called 1o set-up the ADC interface
once again, otherwise it would stay in
that sequen

e

IR

'

st
Bioss

Fig. 2.15. Flowchart measuring sequence



Set-up routine: This routine sets-up the OQ 0071, The microcomputer reads the calibrated value out of the
RAM and sends it to the OQ 0071. This device performs the necessary setting (e.g. range).

Output routine: The output routine starts the first (part) measurement. It gives the ADC the start command
his routims g "

‘Compute: This routine reads the counter in the ADC interface and makes the necessary calculations.

Measur ‘measure routine (part) . The PV
for one display result. The measurement i displayed in the output routine.

is: setup, outpu, t te, set-up, output, e ete.
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Control inputs

The ten function switches, when selected, provide 2 -5 V supply to one of the inputs of the microcomputer.
i is el

port
The mode switches (push-buttons) are connected to a HEF 4532 an B-input pri
gives a binary bit pattern on the output and is also supplied to the microcomputer.

i

I

(]

Ga

L

Fu

T

3

I

)
g 1

ron=cros
W

s

3000

006

S |

Fig. 2.16. Switch decoding

Sren
bt

ity encoder. This encoder



246.

RAM

The external RAM in the PM 2519 is an 12C device; data and address are transferred serially via two lines.
The organisation internal is 128x8 bits. In the RAM all the calibration values are stored and also the preset
values for each function. A battery G1719 supplies the RAM if the power is switched off.

NOTE: To prevent loss of information during battery replacement, the latter can be done when the voltage
at Tp1005 and Tp1007 is present.

DISPLAY

The 0Q 0070 is a single chip silicon-gate C-MOS circuit, designed to drive  Liauid Crystal Display with up

1o 84 seqmens ina riplx manne. Reference volages re nternally generated with temperature compen-
nsfer with the

or mullvp\txmq o nformation of he segment line

will be driven by that lin

s, each backplane s criven one third of a timeperid, To ensure a

inverted every

portant for

Tonger lifotime, the driving pulse

sfed to
o thoss segments a0 ane of the backplanes s upplied.
The voltage across a segment will determine if it s lit or not.
The following is an example.

oare

U [ semmmecm e

o 1 LT LT

ViR A
wouace L
En
vourace
BERCE
st
P

Fig. 2.17. Signals LCD drivers
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POWER SUPPLY

‘The rectif tage s fed to A1600 (pin 7) diode V1660, This gives a voltage of 2.7 V on the
minus input of A1600 and gives a negative voltage on the output. Due to this, V1600 and V1601 start
‘conducting. The voltage on the collector is fed back to the input and is now stabilized by zener diode V1662.
‘Together with the voltage divider R1602 and R1604, it provides a voltage of +5 V on the collector of V1601.
The #5 V is routed t0.a fevel converter which stars 10 oscillate. ¢ converts the input voltage t0 ~9 V/ and
+9 V. The ci ized with the feed-back cir ing of zener diode V1671, V1670 supplied to
V1605,

PM 2519/21

General

‘The PM 2519/21 version is a standard PM 2519 that includes a built-in battery power suppl

Th Batery power upoly part conssts of ane P calland acircui that converts the n.mw voltage into
45V, +13 V and

The circuit of the n-mry power supply can be subdivided into three main parts:

— Charging circuit

As the battery pack is also used in the PM 2521, the level converters and the Schmitt trigger are not used for
the PM 2519/21.

Bt COMERTORS

cnmoiG,

wesnaszen
VouTaGE aneun

i
5
F
i
|
¥
3
i
4
i
Y

T
Fig. 2.18. Block diagram-battery power supply B notused in PM 2519 *10E

Charging circuit (refer to the overal circuit Fig. 7.12)
1 the battery s cherged by the power supply (power switch in position “OFF", PM 2519 connected to the
mains), the voltage on point 2 of X9101 is stabilized by A9101. The output voltage of A9101 is the charging
voltage for the battery.

When the 3 2 % V9101, 50 the required charging voltage
s always available.

In the PM 2519, the converters are always dissbled by mezns of two diodes V9202 and V9203, By this means,
the battery s prevented from discharging via the converters

NOTE: A PM 2519/01 in combination with a PM 9121 will convert the PM 2519/01 into a PM 2519/21.



PM 2510/51

1EC625/IEEE-488 interface

An 1ECbus intafacs e uied i ot davie ystems 2 connect instuments i puall 10 the same nteriac
(selected the rear of the muumzm).

™ ‘addressing system means that an instrument is only listening or talking after it has received its speci

adcnos (MLA; my Tt adoes, MTA; my 1l dress

The listen o talk addresses are generated by the controller of the system (computer) and are transmitted via

the data of the bus. During an address or interface message the ATN (attention) line is active to indicate that

the information on the bus has a special interface function. The 1EC-bus can be split up into three functional

parts, the data bus, the handshake bus and the management bus.

— The data bus is used to transport messages for the device functions as well for the interface functions and
consist of 8 lines (DI01-8).

~ The handshake bus controls the correct transfer of data bytes with the next three signals. Data valid (DAV)
indicates if the data is velid. Not Ready For Data (NRFD) indicates the condition of readiness of device(s)
to accept data.

— Not Data Accepted (NDAC) indicates the condition of acceptance of data bytes by devices.

= The mansgament bus s ued o manege an orderly flow of information across the interface. For this
purpose the next five signals are availabi

Attention Spocifies how data on the DIO lines are to be interpreted.
‘Active Indicates aintefaca message i tranferred via the data bus (or sxample s iten
address), not active status wransfer (for
for ranging)

Interface clear  IFC places the interface of all interconnected devices in the idle state.

the attention of the controller for

SRQir of
example to indicate that there is valid data.
Remote enable  REN sots an instrument to its remote-control mode f it i in the addressed state.
End of Identify  EOI indicates the end of a multiple byte transfer.
When the PM 2519/51 is switched on, the microcomputer reads the switches to identify the mode of the

interface only, Talk-only or Addressable mode.
After this it sots the interface in a condition to input date.

Receiving
First the system controller sonds a listen address (MLA) via the DIO lines (ATN is true). Due to ATN is true
D604 and DBO3 are switched to receive direction.

Ao via the hardware, NDAC is generated. The TA (talker active) signal is high so that the input of D602
(a special GPIB device) s low. This means that a part of D602 acts as input and another part as output.

Outputs: NDAC, NRFD, SRQ
D602
Inputs : DAV, REN, ATN, EOL, IFC

Ao afer ATN, the microcomputar aads the selected devics sdires by makm pin 10 of DGO low and nput
19 of D604 high (high impedance). Th the bus.
This s controlled via P1 of the microcomputer. If the device addmsi on m- bus is the same as m- device

the switches, handshake in the other data bytes.




Transmitting

After the microcomputer has received MTA (o in Talk-only mode) as described above, the interface becomes
talker. This means that D604 and D803 are now transmitters. The bytes on PO are now data for the controll
If the Interface becomes talker it makes P13 low. The GPIB device D02 is switched to another configuration.

Outputs: DAV, SRQ, EOI
D602
Inputs: : NDAC, NRFD, REN, ATN, IFC
The PM 2519/51 is that the lier or another devi

of the databytes the PM 2519/51 generates an EOI. The interface will remain talker until the Listenar address
s again on the bus or after an IFC command connected to the interrupt system of the interface.






CHECKING AND ADJUSTING

WARNING: Before switching-on, installed in

‘The opening of parts, ined by hand
is likely t0 expose live parts, and accessible terminals may also be live.

The instrument shall be disconnected from all voltage sources before any replacement or
maintenance and repair during which the instrument will be opened.

18 afterwards, any adjustment, opair of the opened tage
itions is inevitabl i by a skifled per is aware of the

hazard involved.

Bear in mind i i ill be charged even if the i

separated from all voltage sources.

‘The tolerances in this chapter correspond to the factory data, which only apply to a completely re-adjusted
instrument. These tolerances may deviate from those mentioned in the Technical Data, (Chapter 1 of the
Service Manual).

For a complete re-adjustment of the instrument the sequence in this chapter should be adhered too.
When individual components, especially semi-conductors are replaced, the relevant section should be
completely re-adjusted.

To calibratethis measuring nstrumant, oy efeence votages and messuring eqipment with m« required
accuracy should be applied. If le, comparative made with
another calibrated PM 2519, However, theoretically in extreme cases, the tolerances may Ime some room
for doubt.

The measu
Protect the circuit against temperature vay

g arrangement should be such that the measurement cannot be affected by external influences.
ions (fans, sun).

With all be kept as short as possible; at hig leads
should be used.
ials 5o that the measuring i LF voltage

values or hum voltage.



GENERAL

ATTENTION: Before checking and adjusting, the PRESET values, which are stored in RAM must be reset.
do this, shortcircuit Tp1001 and Tp1002, for one second in position » K| < 108
If the instrument is closed, shortcircuit spots via hole 2 and § in position % Kl < 1002,

“The adjusting procedure consists of two parts: A and B. The first part (A) and the second part (B) of the
procedure only should be used when the 0Q 0063 or the OQ 0068 have been replaced. In all other cases it is
with part B. If be made it is start first with

part A

1 the software there are subroutines which are used t0 adjust the PM 2519, To call these subroutines short-
circuit TP1001 and TP1002 for one second in position Hz, if the instrument is openad.

1f only calibration part B must be done, it is not necessary to open the instrument. In the bottom there are
8 holes. Short circuiting the spots via hole 2 and 5, will bring up the calibration mode. This must be done
in the position Hz.

L_voies

steats
Biom3

Fig. 3.1. Bottom cover

NOTE: For instruments with a serial no. lower than DYO1 3611, resetting the PRESET values and
entering the calibration mode is done via hole 2 and 4 (tefion holes).

When the calibr

on mode is entered the instumant wil espond with 10002 k. The ctherclibraton
the and

To calibrate the range, supply the a.wum mml o the input terminals, and push the ZERO SET ON/OFF
knob. The PM 2519 will respond with .g. 100.0r mV. If the supplied signal is not the right one the

PM 2519 will respond with 100.0F mV or if the input signal is unstable the PM 2519 responds with

100.0u mV.

1f @ range is selected which cannot be calibrated while pushing the ZERO SET ON/OFF button the PM 2519
will respond with Err.

After using thess subroutines the PM 2519 should be reset (switch the PM 2519 off and on).
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ADJUSTING THE PM 2519 WITH THE AID OF A CONTROLLER (for PM 2519/51 only)

The calibration mode can be called via the 1EC-bus. To use this feature, a program string must be sent to the
PM 2519, It is device programming, so the message consists of a header, a body and a separator.

- STaats
DEC (195) separaToR | 50408
On receipt of a character which is equivalent to decimal 195, on most controllers programmed as CHRS(195),
the cal bmm ‘mode is entored. The sama effect i afforded when short-circuiting TP1001 and TP1002 in the
mant
The body (rlnge) is a ducimal character which selocs the range o be cafibrated (see table).

mode, (X1 or GET) must be given, This has to be done
before a new lsten adess s sent otherwis the calibration mods wil b lft.

Example: To calibrate the 100 mV range CHRS(195)+"1X1" must be sent.
RANGE s 2 3
FUNCTION
mv= 100mV 10V 100V
V= 1V
A= 20mA
A~ 2A" * lead in Abus
ohm 20mA
°c 1000 ohm
v~ oo
- 10V

1f the calibration mode is entered, the output data is &.9. VDC 100.0c mV. A range is calibrated, when the
PM 2519/51 will espond in his output data with e.g. VDC 100.0r mV. If the supplied signal i not the right
one the PM 2519/51 responds with VDC 100.0F mV o if the supplied signa is unstable it responds with
100.0u mV. If  range has boen selected, which does not need to be calibrated the PM 2519/51 does not aive
output datal

Program example on P2000C

10 1EC INIT

20 PRINT “Select mV function and supply 100 mV"”

30 IEC PRINT #22, CHRS (195) + “1X1": REM enter calibration mode, range 1 and executo
40 1EC END
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ADJUSTING THE BATTERY POWER SUPPLY PM 2519/21

~ Disconnect the battery power supply from the PM 2519/21.
~ Remove the battery.

In its placs, fita 1 k2 1 the battery terminals of the power supply u
~ Connect a voltage of +10 V (20 mA) across point 10(+) and 8(~] of the printed circuit boerd.

With the preset R105, adjust the voltage across the external 1 KE2 resistor t0 6.9 V.

Connect tho PM 2519721 to the mains and check If the charging current is between § mA and 400 mA.
(Insert an Ammeter in series with the battery, range 1 A).

BATTERY

st
siom3






a.

FAULT-FINDING

WARNING: The opening of covers or (cept those to which by hand
ey 0 expore e parts, e sccasbe arminas sy o b e
‘maintenance and repair during which the instrument will be opened.
I afterwards, any ad] i epair of the openad oge
conditions is inevitable, it shall i by askilled person who is the hazard

involved.
Bear in mind that capacitors inside the instrument may still be charged even if the instrument is
separated from all voltage sources.

GENERAL

Servics hints
If servicing is necessary the following points should be taken into eccount in order to avoid damaging the
instrument.

~ Take care i i the
near the input terminals when high-voltages are present.

~ Use a miniature soldering iron (35 W max.) with a thin cleaner or a vacuum soldering iron.

~ Use an acid-free solder.
~ When fault finding,remove op and bottom covers and connect an external power supply of +7 V to
).

TP1005 (+) and T
— After repair, the instrument should be recalibrated.

. especially

Fault-finding procedure
‘This chapter gives a fault-finding procedure to locate the faulty section in the instrument.
From this procedure the faulty parts can often be found by using the detailed flow-charts.

) and obviously the faulty component

NoTE: intend
will not be found in every case.

Measuring instruments used:
~ Digital multimeter

~ Osclloscope

~ Counter

~ Signature analyser

After repair, the preset vaiues, which are stored in RAM, must be reset. To do this short.circuit TP1001 and
TP1002 for one second in the position




42, FAULT-FINDING FLOW-CHARTS

421 Initial test

e "
ORI W === .
Tt onER Siee
e

FIURES o creck &
coRmeCT 2 DIGITAL PART oiseL

SUPPLED
INBUT SiGRaL
DISPLAYED >




422, Function part test

CORRECT vac CHECK Vac
FuNcTIon 2 PaRT

CORRECT Aoc CHECK Acc.
FUNCTION? PaRT

CoRReCT 8 cHEck @
FUNCTION 7 eaaT

CHECK @
PART

CORRECT hz
EUNCTION 7

sTueas
80829



a4

423, Vae,mV and [} > preset part ast

SET NSTROE!
i PosTION
OR V. 2P

ComECT 19
10 THE VemA AND!
0 SOCKET

NOTE: The voltage on the junctions.
must be measured with a high
impedance voltmeter
(100 M. If this is not
possible take account of the
shunting effect (input impe-
dance PM 251"

CoRRECT (90my)

JouTace on THE
JUNCT

Ri208 AND

‘erEck ¥1100
a0 viior

N OF
R0 ?

CowiecT 10w 10
THE Vs N0
The 0 SOCKET

TREEK V100
‘ano viig!
RNGE AND RNGD

CORRECT VOLTAGE
{500mV) ON THE
SUNCTON OF
R1209 AND 81210 2

=
WSTRUVENT I
PoSITION 7

“ComECT J00mY
16 THE uoma ANO)
0 SOCKET

CORRECT VOLTAGE

lsamv) oN THE
JUNCTON OF

f1209 00 R1Z10 7

stz
810625

NOTE: Measurement zero is the fow socket.



424, Vacpart test

seT T
INSTRUMENT I8
POSITION Vv

CHECK_SwiTch NOTE: The voltage on pin 17 must be
e measured with a hi

AND Ade PART

account of the shunting effect

R s P PVt iy
oF arito 7 AND V1D
=
CORRECT VOLTAGE
TSioNAL T O
P AND PINT
OF w00 ?
e
i Signal 1 pin 6 and 7 of the RMS converter,
¥
0cv]
v
| lioms |,
RANGE | ATTN | SENS.RMS | RNGF| RNGG StoNAL 1
TV 10 [ i00mv 0 [
1ov [ 10 | 1000mv 0 1 0=-9v
100v | 1000 | 100mv 1 o | 1= ov
1000V | 1000 | 1000mVv 1 1

NOTE: Input sensitivity ADC 900 mV.
Measurement zero is the low socket.



425, Adepart test

SR Z0mA 0
THE Vama AND
THE 0 SOCKET

TR RI303
swiTc pce.
AND FUSE F1300

CORRECT voITAGE
C-iame) 0N

N OF
1209 ND R122 2

SUPRLY 200mA TO
THE VamA AND
THE 0 SOCKET

[ e e | ]

CHECK D17
P e

20mA [ 18mV
200mA | 180mv.
e 09V
8L0625 1= ov

CHECK
20C PaRT

NOTE: Measurement zero s the low socket.
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428, Asc part test

et Tae
INSTRUMERT
POSITION Arv.

[SupPLY 20ma 50+t ]
T0 THE vami_A%D|
THE 0 SoCKET

CoRRECT voLTAGE
somyl on

w08 Ao miar2 >

CORRECT voLTAGE.
120mvac) ON CrECe me
JUNCTION OF ioc 5

RI308 AND R1304 2, 07703 (RNG 61

CHECK SwiTch
PCa N1 AND.
FUSE 1300

e 200ma S0t
THE VA AN
TS Soeker

CORRECT VOLTAGE
T-180mi} ON THE
JURCTION OF
81209 AND R1212

CHECK A1200
01763 (RNG

RANGE | SENS.AMS | RNGE

20mA | 18mV.
200 mA | 180mV
0=-9V
1= oV

steazs
80823

NOTE:  Measurement zero is the low socket,



4.27. Ohm part test

ST T
INSTRUMENT
POSITION @

Fwss Pz P
Pra pce Picc|

|

NO GURRENT IN
AL RANGES ?

DIsCONNECT
THE AMMETER

check
A0C PART

SHORT-GIRCUIT
THE VRnA
ANO O SOCKET

RANGING
CORRECT 7

sreczs
Bucszs

NOTE: Moasurement zero is the low socket.



428, Hzpart test

ST S TANENT
W POSITION
Ha. RANGE <Mz

SURPLY 10V,
70 THE vama
AND 0 S0CKET

coRReCT
READING 7

o

CORRECT FRE-
QUENCY OV PNT3 OF
017007 10 iz

o

ToRRECT FRE-
UENCY ON PIC CF
01706 2270 cHz

CoRRECT FE-
QUERCY ON PN7 OF
1706 2. 1Mz

TFRES
GUENCY OR Pis oF
16007 11z

o

—

CHECK FoR
TRACK - NTER-
RUPTIONS

SRR 10V, 0K
70 THE vama
AND 0 SOCKET

CormECT FRE-
QUENCY ON PINL OF
1707 2+ 10 ki

CoRRECT FRE-
QUENCY ON pINS OF YES. cuec
1707 2 = 10 ki 1

CORRECT FRE-
QUENCY ON PING OF
01706 7= 1 khz

o

CoRRECT
TAGE ON PIN? OF

DY706 (L0GIC 01

01703
{RNGE )

PP 107 TR
10 THE Vama
AND 0 SOCKET

CORRECT FRE-
(GUENCY ON PING OF
01707 251 iz

sTeazy

THGE O g oF YO cHECK. cHeCK 840629
1707 2 1kt o oo

NOTE: Measurement zero is the low socket.



42.9. ADCpart test

cHECK
vde PART

o e\ o =
" )
N Pz o i i T |

CoRREC:
oN PING
(sionA

v NOTE: SC0PE

M
BN ac
sow s G

<L

sow ¢ ssoe |

NOTE: Measurement zero is the low socket.

STe8
8:0629



4:2.10. Digital part test

CONNECT 4 SiGNAT

URE ANALYSER 70 THE
M251 (N THE FOLLOWING WaY

3

[T oo vesveon rou wave)
o

21012

MEASURE THE FOLLOWNG
SIGNATURES ON PINZ 01700

FUNCTION SONATORE

V= WG PRESET
=z
AT

°
> aq<08

Losic 1+ P57

smezs
Bos2s

SONAL S

NOTE: The SDA and SCL pin 3 and pin 2
of D1700 can be disconnected from
the other IC by bending out the
two pins.

NOTE: Measurement zero is the low socket.




42,11, Display part test

SUPPLY VOLTAGE I -
N oo roven
(S { SR

CHECK RUBBER
INTERCONNECT ION

L0 oiseLAY

INTERCONNECTION

THECK 7 BACRPLANE
SIGNALS ARE PRESENT
4D ALSO THE OATA
SIONALS 2 ISEE TABLE!

SEE FI6

02706,04705

corRect
DISPLAY PART
ouns SIMBOLS AND SEOMENTS
= e w e oo s soen e sow T eeevew

145 Exa

wpiE)
o

I RN
el M SRR oA U S

993 | = €5 £6 04 ok E2 0 & €2 op c2 £ 01 Chumah v
oo GARGRAPH MMBERS AND STMBOLS

e TV R ¥ 76 %7 6 % WA KW FRE KR
s TS SRS s m B0 9 %
wn |10 7 s s o 3w e
Piimnmumnnn BuineLoa

NOTE: Measurement zero is the low socket.



oara s2
06705 PINEY — eea W wie et
S —aen

I
S B B B
T —
RN I, B S
p—

vourae
over I

voLTace
OVER S

voLTAGE
OVER ~

Fig. 4.1. Signals LCD

stun
820727



42.12. Powar supply test

- NN
s ] o
&

L SIGNAL §
ErEE Cr—e
AR RN\ no T g S
i oS,
e =

o P

ke e e [ s |

o

SoPeLY 45y 10

o
TR1005 ANG TP1006|
ooic o1

coRRECT
POWER SUPPLY

NOTE: Measurement zero is the low socket.



4.2.13. Galvanic separation tost (PM 2519/51)

VOLTAGE ON PINT
OF 25217 % 477v

ACTIITY ON PN cHECK.
N0 5 0F X5007 DIGHTAL PaRT

cHECK vsma
AD Vo

Measurement zoro is the low socket.

5 Messurement zero is the zero of the

Deate er supply on the galvanic separation.
preghen power supply galvanic separation.

ZCTVITY ON PG
OF 8502 AND PIV?

RETVTY OV PG
F BS0L AND PN

CHECK ¥506
aND V510

CHECK V505,
AND vS:

CHECK BS0T
AND 4501

CHECK 8503
AND A501

Steen
BLos2s

sTLe33
80628



42,14, 1EC-bus test (PM 2519/51)

CoRRECT vouTAGE O
THE FouONNG PIS 2

eece o505

Nosc m +33v
g
h m a3
st meav
v m ov
A n 3y
e~y
[y

oscowcr
e CNTHOLLER
ConcCT IS OF
D632 10 100K 0

TG
< o Guzex
m‘h il

AL

o vomAcE
FINE NOAC & OV (TAUE)
BING SR 0y ITRE)
NS RarD R 6¥ IFaLst,

Messuremant zero i the 7ero of the power supply of e

the galvanic separation p.c.b.




5.

ACCESS

WARNING: The opening of covers or removal of parts, except those to which access can be gained by hand
is likely to expose live parts, and accessible terminals may also be live
The from
maintenance and repair au.i.-; ‘which the instrument will be opened.
1f afterwards, any adjustme

penod i
conditions is inevitable, eanal e camiod autonty by 2 itoa erson who is aware of the hazard
involved.

Bear in mind itors inside the i stll if the instrument is
separated from all voltage sources.

DISMANTLING THE PM 2519

Removi

g the top cover (Fig. 5.1.)

— Place the hand in its bottom position.

~ Remove the two fixing screws at the rear which attach the top cover to the bottom cover.
~ Lover the top cover and pull it backwards.

isconnect the mains plugs which are connected to the p.c.b,

Removing the bottom cover (Fig. 5.2.)

~ Remove the top cover.

~ Remove the handle.

— Remove the three fixingscrews which attach the printed ci
~ Bend out the two hooks of the front piate (Fig. 5.2. item 2).
~ Remove the bottom cove:

board to the bottom cover (Fig. 5.2. item 1)

Removing the front assembly

~ Remove top and bottom cover.

~ Disconnect the flexible print from the connector X1700 (Fig. 5.2, item 3).

— Disconnect X1702 (Fig. 5.2. item 4).

= Bend out the two hooks of the front plate at the bottom of the printed-circuit board (Fig. 5.3, item 1).
~ Disconnect the front from the printed circuit board.



REPLACING PARTS

Liquid crystal display (Fig. 5.4. item 1), display unit N4 (Fig. 5.4. item 2), interconnection rubber (Fig. 5.4.

item 3) or function knob (Fig. 5.4. ite

~ Remove the front assembly.

— Remove the three screws which attach N3 to the front (Fig. 5.4. item 5).

— Remove the three screws of the screening.

— Remove the function knob by bending out the four hooks of the front plate (only for replacing the
function knob) (Fig. 5.4. item 8).

— Remove the three scrows from the splay urit covr and thecover el (Fg. 54. tam 9).

— Replace the defect nd mount the L.C.D. unit

NOTE 1: Make sure that the L.C.D., the display unit cover and the interconnection rubber are placed in the
most right hand pasition (Fig. 5.4. itom 7).

NOTE 2: Do not touch the L.C.D., and the displey unit N4 with
the fi

Function switch (Fig. 5.4)

~ Remove the top- and bottom cover. Remove also the front assembly.
~ Bend out the two hooks and remove the printed-circuit board (Fig. 5.4. item 6).
~ The function switch consist of
-2 slide bodies
-4 springs
- 4 switch contacts
— Remove the screws and nuts from the slide bodies, The bodies can now be lifted from the printed-circuit
board.

NOTE: The sl is with sp



Fig. 5.1. Removing the top cover

Fig. 5.2. Removing the bottom cover



e B

Fig. 5.3 Removing the front.

9 sty

Fig. 5.4. Front assembly



52.

DISMANTLING THE BATTERY POWER SUPPLY (PM 2519/21)

— Remove the top cover as desoribed.
— Disconnect the connector from X1600.

~ Remove the two screws from the battery power supply cover (Fig. 5.5. item 1),
— Lever up the cover and remove it.

~ Remove the two screws (Fig. 5.5. item 2).

= The battery and the printed-circuit board can now be removed.

T3

PRI
| ihih cbie ¥ g g s

ST4417

Fig. 5.5. Dismantling the battery power supply
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DISMANTLING THE IEC-BUS AND THE GALVANIC SEPARATION (PM 2519/51)

Dismantling the EC-bus
~ Remove the two screws (Fig. 5.6. item 1),
— Remove the connector X602,

~ The IEC-bus can now be removed.

— Remove the screening of the IEC bus.

Fig. 5.6, 1EC-bus

Dismantling the galvanic separation
~ Remove the top cover.

~ Unfasten the four screws to remove the screening.

~ Unfasten the four screws that attach the galvanic separation to the top cover.

~ Remove the two plugs of the main connector, which are connected to the p.c.b.

Fig. 5.7. Galvanic separation and IEC-bus



PARTS LIST

MAIN P.C.B.
Resistors
Pos. .

R1100
R1101
R1102
R1103
R1104
R1105
R1107
R1108
R1109
R1110

Description

MR30
MR30

MR25

MR25

MR25
MR30

MR25
MR25

MR25
MR25

MR25
MR25
MR25
MR25
MR25
MR30
MR30
MR25

MR25

MR25
MR25
PTC
PTC
MR25
MR25

MR25
VR25
MR25

0.5%
05%
0.25%

1%

K8

Ordering code

5322116 56677
532211651388
5322 11652126
532211662126
482211651268
4822 11651253
5322116 55549
5322 11662118
4822 116 61267
5322 11652125
5322116 62117
5322116 52121
5322 116 50904
532211652119
532211662119
5322116 50515
5322 116 64637
4822 116 30008
532211321004
5322 11654701
4822 11651247
4822 11651268
5322 11655419
532211654727
5322 116 55211
5322116 55265
5322 116 50954
5322 11651776
532211651773
532211651777
5322 116 50527
5322 11651781
4822 11651252
4822116 51252
5322 116 44006
5322 116 44006
482211651253
6322116 56279
4822 100 10075
5322 116 65279
5322116561786
5322116 56549
532211652116
532211661774
482211651268



Capacitors
Pos. or.

c1100
c1io1
c1102
c1103
clios

Description

250V
100V
630V
400V

6aNF
220NF
9.53NF

33N
10NF

Ordering codo.

5322 11654729
482211651144

5322 116 54587
5322116 54515
5322 116 50672
532211651368
482211651253
5322 116 50555
5322116 62122
5322 116 65367
532211652124
482211651268
5322116 50675
5322 11654758
5322116 50452
5322 116 55535
482211651235
482211651253
5322116 55649
5322 116 65549
5322116 54505
5322116 54694
5322 116 55535
5322116 54505
5322 116 54694
6322 116 55535
5322 116 55549
5322 116 55549
4822116 51253
5322 116 54595
5322 116 50452
4822116 51268
4822116 51236
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672

Ordering code

6322121 44137
482212140232
5322 121 50923
532212144025
482212231414



Pos.nr.

ciios
1201
c1203
c1204
c1205
c1206
c1207
c1208

ci210
ciz1
ci212
ci1213
ci214
ci215
€1302

c1401
c1402
c1403
1404
C1405

c1407
c1408
1409
ci410
cian
ca12
1500
c1501
c1502
1503

1505
1506
1507
1508
c1509
1600
1601
1602
1603

1605
c1608

ci610
ci611
c1612
cie1z
cig14
c1700
cio1
c1702

Description

250V
250V

100v
10v
100V

100v

260V

400v
25V

1ov

26V
25V
28V
10v

—20450%

~20+50%
~20+50%
~20+50%
—20+50%
~20+50%
2%

2%

2%

10%

0%

10NF
1.4/100F
4INF

390PF
a7PF
3.9PF
10NF
10NF
10NF
10NF
10NF
a7pF

2INF

220F
10UF
10NF
a7pF
INF
INF
INF
INF
10NF
10NF
1ONF

Ordering code.

482212231414
4822 125 50062
5322121 44138
482212231426
482212231426
482212231244
5322122 34107
4822 12231414
4822122 31414
4822122 31414
4822122 31414
482212231414
482212231244
5322 122 32047
5322122 32047
482212231174
5322121 44025
482212231217
482212231217
4822 12230048
4822122 31504
5322124 14036
5322121 40233
4822122 31414
482212231414
5322121 40197
4822122 31414
482212231414
4822 12231414
4822121 41587
4822 12230128
4822 12230027
4822122 31414
482212231414
4822122 31414
5322 121 44025
4822 124 20044
4822 122 30027
482212231414
4822 124 20705
6322124 14066
4822 124 20684
4822 124 20698
4822124 20698
4822 124 20698
5322 124 14066

4822 12230027
4822 12230027
482212230027
482212231414
482212231414
482212231414



6.13.

Pos. nr.

c1703
c1704
1705
ci708
c1707
ci708
ci709
ciro
cirn
cinz
ci713
ci714
ci1715
ci716
cin
ci718
ci719
c1720

Semi-conductors

Posr.

V1100
V1101
V1350
V1400
V1401
V1450
V1451
V1550
V1551
V1852
V1553
V1554
V1600
V1601
V1602
V1603
V1605
V1606
V1651
V152
V1653

Description

25V
25V

Description

BF2568
BF2568
BAWE2
BF2568
BF2568
BAWE2
BAWE2
BZVB5-C5V1
BAX12A
BAXI2A
BZV46-C2V0
BAW62
BC638
BD140
BC5478
8C5508
BC5598
BC5478
B2V85C18
8ZVE5.C18
BYV27-150
BYV27:150
BYV27-150
BYV27-150
BAW62
BAWE2
BZX79-83v3
BAWE2

BZX79-83V3
BRY39

Ordering code.

482212231414
482212231414
482212231414
482212231414
482212231414
482212231414
482212231414
482212231244
482212231414
482212420944
482212231414

482212230114
482212231414
482212420044
4822124 20044

Ordering code

5322130 44744
5322130 44744
4822130 30613
5322130 44744
5322130 44744
482213030613
4822 13030613
4822 13031456
5322130 34605
6322130 34605
482213031248
4822 13030613
4822 130 41087
4822 13040824
4822130 40959
4822 130 44358
4822130 44358
4822 130 40959
5322130 32212
5322 130 32212
482213031628
482213031628
482213031628
482213031628
482213030613
4822130 30613
532213031504
482213030613
5322130 31504
5322 130 40482



6.14.

Pos. nr. Description
V1670 BAWe

V1671 BZX79.810
V1672 BAW62
V1673 BAWG2
V1§74 BAWG2
V1700 BC5478
V1750 BAWE2
V1751 BAWG2
V1752 BAWG2
V1753 BAW62
V1754 BAWE2
V1785 BATSS
Integrated circuits

Pos. or. Description
D1700 MAB8440/D021
D1701 HEF45208D
D1702 HEF40018D
D1703 000071
01706 HEF45188D
01707 HEF4011BF
D1708 PCD8571
D3800 HEF45328D
D4704 0Q0070T
D4705 0Q0070T
A1200 0Q0067A
A1400 0Q0068A
A1500 0Q00B3KA
A1600 HATATCN
Miscellaneous

‘Top cover assembly

Description

Top cover assy.

Mains connector

Cable mains connector 10 p.c.b.
Bottom cover assembly

‘Cover with sereening and feet
Carrying handle

Front assembly.

Rubber connection

Display p.cb.

Ordering number

6322447 70078
5322 267 30434
5322 321 20854

5322447 70077
5322498 54105

5322447 70076

5322216 91847

Ordering code

4822130 30613
4822130 34207
482213030613
4822130 30613
4822130 30613
4822130 40959
4822130 30613
4822130 30613
4822130 30613
482213030613
482213030613
482213031983

Ordering code

5322209 10565
4822209 10276
4822209 10246
5322209 81901
482220010275
482220910247
4822 209 10427
4822209 10278
5322 200 81899
5322209 81899
532220981883
532220981884
532220981898
4822200 80617

ay Itom

Fig.

52,
5.




Description
Preset switch p.c.b.
Buzzer

Cable to switch p.c.o.
‘Switch assembly.

N2 printed circuit board
Function switch complete
VRPP connector X1005
Printed circuit board

Pos.or. Description

Knobs ranging
Knob preset
Knob power switch
Knobs zero set

3001

53002

3003

53004

53005

3006

53007

3008

51009 Power switch
X101 Input socket
X1002  Input socket
X103 Input socket
F1601  Thermal fuse
F1300  Fuse 630MA
F1600  Fuse 50MA
T1600  Mains transformer
TI601  Transformer
GI719  Lith, battery

X1600

X1700

X1701

X1702

X3001

BI700  Crystal
Fuse holder
Mains cable

Test leads + test pins

Ordering number

532221691844
5322280 10158
5322321 20773

5322276 11242
532227880181
5322265 61022

Ordering code

5322414 60037
5322 414 20043
532241420033
5322414 60036
5322276 14338
5322276 14338
5322276 14338
5322276 14338
5322276 14338
5322276 14338
5322276 14338
5322276 14338
5322276 84077
5322 267 30544
5322 267 30544

5322252 20117
4822253 30018
4822 253 30003
5322 148 80164
5322 144 14011
5322 138 10095

4822 265 40157
4822 24270323
5322 256 34081
5322 321 10329
5322 397 60086

tem

13
14




62.1.

623.

ADDITIONS TO THE PARTS LIST FOR PM2519/21 (battery version)

Resistors
Pos. nr.

R9101
RO102
RO103
RO104
R9105.
R9106.
R9201
R9301
R9302
R9303
RO304
RO305.

RO501
RO502

‘Somi-conductors

Vo101
Vo102

Capacitors

9101
€9201
9401
c9402
co501
co502
€9503
Co504

Description %

ceowm
a8

g
e bt R o

BZV46.C2V0
8YS27
BYS27
BAW62
BAW62
BC5578
80140
BC5578
BZX79.C3V9
BC369

62
BZX79.C24

BAWE2

BAW62

BAX12A

BAX12A

1000UF  —10+50%
15UF 10%
22UF 20%
33UF

100UF ~10+50%
270°F 2%

470F —10+50%
470F ~10+50%

PRI7
MR30
MR30
MR25
0.05W
MR25
MR25

MR25
MR25
MR25
MR25
MR25
MR25
MR25
MR25
MR25
0.05W
MR25
MR25
MR25

16V
16V

10V
10v

100v

25V

Ordering code

5322 116 65615
5322 116 55614
5322116 55614
5322 116 54502
4822100 10019
5322 116 54541
4822 11651268
4822100 10029
482211651253
5322 11650729
482211651268
482211651253
482211651263
5322 116 54651
5322 116 50506
5322 11655426
5322 116 55361

5322 116 50636
5322 116 54632

4822130 31248
4822130 31509
4822130 31509
4822130 30613
4822130 30613
4822 130 44568
4822130 40824
4822130 44568
482213031981
5322 130 44593
4822130 30613

5322 130 34605
5322 130 34605

4822124 20777
4822124 20977
4822124 10204
4822 124 20045
4822124 20679
482212231331
4822124 20699
4822124 20699



624.

6.2

&

Pos. nr.

Integrated circuits

Ag101
A9401

Miscellaneous

vLei01

Description

w317
CA3085

Transformer

Cable to 2519
Cable to battery

Ordering code

4822209 80591
5322200 86236

5322 158 10052
5322 158 10052
5322 148 84061
4822 263 20018
5322321 20856
5322321 20591



631

63.1.1.

ADDITIONS TO THE PARTS LIST FOR PM 2519/51

Galvanic soparation

Resistors.

Description

249K
265K
2.65K
265K
249K
787K
287€
100
287€
16K2
787K
249K
365K
365K
249K
365K
249K
365K
3.65K
2.65K
249K
787K
16K2
287€

787K
16K2
267
100E
249K
265K

249K

3.65K
681E
121K

10K
10K

100E
4.7

10K

MR25

MR25
MR25
MR25
MR25
MR25

MR25

MR25
MR25
MR25
MR25
MR25
MR25

Ordering code

5322 116 50581
5322 116 54587
5322 116 54567
5322 116 54587
6322 116 50581
6322116 52161
5322 116 55361
5322116 54506
5322 116 55549
5322 116 54506
5322 116 55549

5322 116 54587
5322 116 54587
5322 116 50561
5322 116 54587
5322 116 50581
5322116 54587
5322 116 54587
5322 116 54587
5322 116 50581
5322116 52161
5322 116 65361
5322 116 54508
6322 116 55549
5322116 52161
5322 116 55361
5322 116 54506
5322 116 55549

5322116 50581
5322 116 54587
4822116 51233
5322 116 54704
6322 116 55367
4822 116 51253
482211651253
5322 116 55549
5322 116 50412
4822116 51253
482211651253



6312

6.2.13.

63.1.4.

Pos. nr,

R546
R547
R548
R549
R560
RE51
RE62

Capacitors

501
503
C504
c507
c509
c510
cs11
c512
c513
c514
c520
c521

Semi-conductors

V501
V502
V503
V504
V506
V508
V509
V510
V511
V812
V513
V514
V516
V518
V519
V520
V522
V523
V524
V525
V526
V527
V528
V529

Integrated circuits
A501

As02
As21

Description
10K

16K2
16K2
16K2
18K2
2876

10UF
1ONF
1ONF
10NF
10NF
1UF
1UF
10UF
2200UF
100NF
INF
INF

BZVE5C18
BZV85.C18
BC5598
8C327

LM 3030

UA 7805

MR25

16V

26V
25V
16V
100V
100V

Ordering code

482211651253
4822 11651253
5322 116 55361
5322 116 55361
5322 116 55361
5322 116 55361
5322 116 54506

6322 124 14066
482212231414
482212231414
282212231414
482212231414
4822 124 20044
4822124 20944
5322 124 14066
4822124 21382
5322 12140323
6322 12240364
6322 122 40364

4822130 44358

4822130 41705
4822130 44358
4822130 40959
4822130 40959
4822130 44358
4822 130 40959
4822130 40959
482213041705
4822130 41705
4822130 44358
4822 130 40959
4822130 40959
482213031628
4822130 31628
4822130 31628
482213031628
5322 130 32212
5322 130 32212
4822130 44358
4822130 40854

482220981223
4822200 81223
5322200 84841



63

.5

Pos. o, Description

Miscellaneous
B501  Opto coupler CNX38"
B502  Opto couplor CNX36*
BS03  Opto coupler CNX36*
B504  Opto coupler CNX36*
B505  Opto coupler CNX36"
TS01  Transformer
F501 Thermal fuse
X1500  Connector 5P
X1501  Connector .r.p
Cable mains con. » galv.
Cable mains g, sepretion man .
Flatcable IEC ~ galv.
Flateable IEC 2519

Mains cable

* Solected types

Ordering code

532213090175
532213090175
5322130 90175
532213090175
532213090175
5322 148 80164
5322252 20117
5322 264 50122
5322264 50122
5322 321 20862
5322 321 20854
5322 321 20863
5322 321 20864
5322 447 70079
5322 267 40511
5322 321 20697

EFSEIN

Fig.

57.

57
57
57
57.
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6321,

6322,

6323

6.3.24.

6325

Pos. nr. Description

IEC-bus interface

Resistors

R601 10K 1 MR25

R602 100 1 MR25

R603 100 1 MR25

R604 10K 1 MR25

R605 100K 1 MR25

R606 ™ 1 MR25

R607 274K 1 MR25

R608 264K 1 MR25

R609 8.66K 1 MR25

R610 10K

R611 10K

R612 10K

Capacitors

601 33UF 0% 1ov

c602 1UF 40% 25V

€603 33UF 40% 1ov

c604 10NF 100V

C605. 10NF

€606 10NF

c607 33UF

c608 3%PF

c609 3pF

Semi-conductors

V601 BAWE2

V602 BAWE2

V603 BAW62

V604 BAWE2

V605 BAW62

V606 BAW62

V607 BAWG2

V608 BATES

Integrated circuits

D601 MAB 8440/D036

D602 SN 75161

D603 SN 75160

D604 HEF402458D

D605 N74LSO2N  SC

D606 N74LSOSN  SC

Miscellaneous

Pos. Description Ordering number

X601 Connector 24P 5322 265 51041

X602 Connector 5P 5322 264 50122

8601 Crystal 6MHZ 4822 24270392

5601 DIP switches 5322277 60217
Plastic ring 5322268 20141

(input sockets)

w m————

Ordering code

482211651253
5322116 55549
5322116 55549
4822111651253
4822 11651268
5322 116 56535
5322 116 50636
5322 116 60484
5322116 54613
482211651253
482211651253
482211651253

4822124 20945
4822124 20944
4822124 20945
482212231414
482212231414
482212231414
4822124 20945
4822122 31067
4822122 31067

4822130 30613
4822 130 30613
4822130 30613
4822130 30613
482213030613
4822130 30613
4822130 30613
4822130 31983

532220082221
5322200 81842
532220981807
5322 209 10867
5322200 85312
5322209 84994




7. CIRCUIT DIAGRAMS AND PCB LAY-OUT

LIST OF FIGURES

Preset pcb, ley-out, component side .
Preset peb, lay-out, conductor sid
Battery power supply

Battery power supply pcb, lay-out, component side. .
Battery power supply peb, liy -out, conductor side .
Galvanic separation .

pcb, ay-out, companent sids
Galvanic separation peb, lay-out, conductor s
IEC-625/IEEE-488 intorface . . R
Fig.7.19. 1EC -626/IEEE 488 interface pcb, lay-out component side . . .
Fig.7.20. 1EC-625/IEEE-488 interface peb, lay-out, conductor side . . . .
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Fig. 7.2. Digital part



POWER SUPPLY

Fig. 7.3. Powsr supply



Fig. 7.4. Main p.c.b., lay-out, conductor side
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Fig. 7.5. Main p.c.b., lay-out, component.
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Fig. 7.6. Switch p.c.b., lay-out, front view

<suoER oRawn i FUNCTION §27RESET

W>PRESET

= V=

Arv,
rms

~

>+
0<0Q

Fig. 7.7. Switch p.c.b., lay-out, rear view
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Fig. 7.8. Display p.c.b., ley-out, component side

Fig. 7.9. Display p.c.b., lay-out, conductor side
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Fig. 7.10. Preset p.c.b., lay-out, component side.

Fig. 7.11. Preset p.c.b., lay-out, conductor side



Fig.7.12. Battery power supply A
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36713

Fig. 7.13. Battery power supply p.cb., lay-out, component side. R Fig. 7.14. Battery power supply p.c.b.,lay-out, conductor side



Fig. 7.15. Galvanic separation



Fig. 7.17. Galvanic separation p.¢.b., lay-out, conductor side
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ADAPTING TO THE LOCAL MAINS VOLTAGE

PM 2519/01/21

s neut

o

Fig. 8.1. Adaption to the local mains voltage PM 2519/01/21

Adaptation for  Connections

~220V TP1009 TP1008 (drawn)
~ 240V TP1010 TP1008

NOTE: The fuse F1001 is the same for both adaptations (50 mAF).

PM 2519/51
| 38
ol B e o IRt
T = e |

g
Fig. 8.2. Adaption to the local mains voltage PM 2519/51
Adaptation for  Connections
~220V TP510 TP51T (drawn)
~240V TP509 TP511
NOTE: In the PM 2519/51 ir from ion are for both

connected to TP1009 and TP1008 on the main p.
The fuse F1001 s tho same for both adaptations (126 mAF.






9.

01,

MODIFICATIONS

MODIFICATIONS TO THE PM 2519/01

DY 013611 and onwards. For the instruments with a

lower number, the following modifications are given.

1. Modifications to main p.c.b. layout
For instruments with a serial no. lower than DY 01 2811 the following components are mounted at the
Solder side of the panel (Fig. 9.1.): V1755, R1105 and three wires. Also R1301 is connected in a different
way.

Bt

Fig. 9.1.



2. For instruments with a seri

side of the pane! (Fi

Fig. 92

I no. between DY 01 2411 and DY 01 3610, R1105 is mounted on the solder

5T4438
80713



MODIFICATIONS TO THE PM 2519/51

T also for , is based on the i DY 5101236 and onwards.
For i 2 lower number the icatic given,

R s sueear oo L

CCCASIONALLY 1T 15

PIGGY BACK PROCESSOR b




For instruments with a serial number DY 51672 up to DY 5101236 the piggy-back processor is replaced by a
8440/D026 with internal ROM (mask programmed ROM). Due to a fault in the software the IEC-bus
P.c.b. must be adapted as follows:

_
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COMPONENT DATA

HEF4001B QUADRUPLE 2INPUT NOR GATE

i
Functional diagram
Pinning diagram

HEF40118 QUADRUPLE 2INPUT NAND GATE

Functional diagram




HEF45188 DUAL BCD COUNTER

Functional diagram

PINNING

CPoa, CPog  clock inputs (L to H triggered)
TPya, CPyg  clock inputs (H to L triggered)
MR, MRg
Opato Oz outputs
OggtoOgg outputs

master reset inputs

HeFisies

sruss
80713

Pinning diagram

FUNCTION TABLE

Gro | CF1 | MR Mode
W | L | counter savances
L L | counter advances
X | €| nochange
x L | nochange
L] L | nochange
H L | o change
x | x| H| 0gto0z=Low

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

= positive-going transition

= negative-going transition




HEF45208 DUAL BINARY COUNTER

HERts208

o2 o
o [ eos
Ry DY
5]
stuss
Pt

Pinning diagram

Functional diagram

PINNING FUNCTION TABLE
CPon, CPop  clock inputs (L to H triggered) o 1] ] s
CP1a CP1g  clock inputs (H to L triggered)
U | counter advances
MRp, MRg  master reset inputs . b| counteradvances
OpgatoO3a outputs x| L | nochange
Oppt0 03z outputs x L | nochange
e L| L | nochange
H L | noch
x| x| H| 0gtoog=row

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state s immaterial

= positivegoing transition

= negative-going transition



HEF4532B 8-INPUT PRIORITY ENCODER

FRRTEN
i3 A wfe
= ef—
2z wfe
— oz wf T
—Huzs N
S P
JE)
J P
s,
T T
o
Functional diagram

TRUTH TABLE

sty
Btz

Pinning diagram
PINNING

lgtoly  pricrity inputs

Ein ensble input

Eout  enable output

65 group select output

0pt00; outputs

Ein] 17| '6| 's| '] '3]| 12| "1 | lo| GS| 02| O1] Qof Eour
Lfxfx x| x{xfxfx[xfuofofofjofe
wfolobofofofoefofo]ofe]ofegn
wln | x| xf x| x| x| x|x|u|n]|u]u|L
Hlo]wlxf x| x] x| x|[x]|u|u|nfc]|L
wicjofufx|x| x| x| xpu|u]e]n|L
Hlofofofwlx| x| x|{x|ulufrfc]e
Wlo]ofof o] x| x| x]ufofnlu]|L
[ (U I A B I I ' (' B (N I A
[ I I B I O O T S R R A T S
mlojo]of oo oo wfn]fe]efe

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial




HEF402458 OCTAL BUS TRANSCEIVER WITH 3.STATE OUTPUTS

2t Bolue
ajh oy
e ol
Pinning disgram
sl sals PINNING

AgtoA;  datainputioutput
BooB;  datainput/outout

OR direction input
B0 output enable input
sls A FUNCTION TABLE
Inputs Inputs/outputs
alte eles B0 | OR| Ay 8,
L[ L | A=B | inpur
Lo H | input | B=A
Hlx |z z
sl m

H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)

PR

Functional diagram



SNT75160A, SN76161A
IEEE-488 GPIB BUS TRANSCEIVERS.

SN75160A
IN DUAL-IN-LINE PACKAGE
(TOP VIEW)

TERMINAL
—_—
Vec ‘o1 oz b3 04 05 o6 o 08 e
[z [is] [ie] 2] [5] [ie] [v]

Description
These octal bus transceivers are designed to provide
communication an the general-purpose interface b
(GPIB) between operating unis of the instrumentation
system.
“The sixteen signal lines normally required by the interface
system can be impleme h two devices. The
SN75160A hanles the eight-line data bus. The dats-
ransfer and bus-management signals are handled by the
SN75161A in systems with one controller, or by the
SN75162A in systems with more than one. An active
turm-off feature has been incorporated into the bus-
amintiog tors 1 thet th dvies xhiie i

the bus when V¢
Vi PE e, 2 s o of the SNTB160A hve
the characteristics of open-collector outputs. They act as
throe-state ports when PE is high. Taking TE low places
those ports in the free state, wherein they can be driven
by the bus lines, and enables the D outputs.

Table of abbroviations s
CLAsS NAME | IDENTITY 1A
N DUALIN-LINE PACKAGE
CONTROL oc | Direction Control (TOP VIEW)
INPUTS PE | Pullup Enable R
TE | Talk Enable -
Vec /REN IFC NOAC NRFD DAV EOI ATN SRA' OC
SN75160A 8 Bus side of devics fol_fis] fre] (] [e] [1s] [e] [5] [ra] [%
1/0 PORTS. o Terminal sido of device
SN75161A/162A | ATN | Attention
SIGNAL DAV
MNEMONICS | EOI | End of Identify
IFC | tnterface Cle
NDAC | Not Deta Accepted
NRFD | Not Ready for Data
REN | Remots Enable
) T T B o
sho | s et RO gopngnyn ooy
SC | System Controlter S =
s
st
SN75161A function table
SN75160A function tables i
o omecronoroara”
- Receivers 76 00] ot "o men w330 v nonc oy
nputs _output | ineuts [ outeur el s ia o788
D TEPE| B 8 TEPE| D R IR
wowow| ow o fuo x| oo
[T N N
wx ol FoIxom x| oz
LHLfL
x L x| F

= fron ot = i vl L= o elevat,
Tiimpodanca s VThis s o v o 2 mor-
T3 o outpt o by th it reRors 10 VG 9
Ground.




00 0083

o] sum
vourls
1| stigsy
- aiaoe
oo
g
Pinnr. Name Description
1 Ref. current adjustment  With Rs the output current can be adjusted.
2 fos Smoothing Capacitor  Smoothing capacitor for the switched currents.
3 | 1 Ref Common Common connection of Rs and Rp.
4 | s Supply. Negative supply voltage
5 | Colock Capacitor for the clock-oscillator.
6 [ coock
7 | ruGe Range B Range information {see 12, 13).
8 | vou Output voltage: Output of the compensation ampli
9 | Coomp. c i for ion amplifier.
10 | +vin +Input +and — input of the compensation/protection amplifir.
1| ~vin ~ Input With the ampliie
the ADC is compensated during 2 measurements.
Protection: With the amplifer also the leak curent through the
ion di ing o,
12 | AnGe Range C Together with signal RNG B the signals determine the digital
13 | RNGA Rengo A range information from the OQ 0059,
Range _| Measuring current | RNGA RNG B RNGC
1k 1mA 1 1 1
10 kQ 100 uA 0 0 0
100 k2 10 pA 1 o 0
1m0 1 pA 0 1 o
10M 100 nA 1 1 o
1| ved Supply Positive supply voltage.
15| 6N GROUND Supply zero.
16 | out Output current.
e ‘Smoothing capacitor.
8 | With Rp the temperature-coefficient of the reference current i
determined.




0Q 0067A ADC

PINNING & PIN FUNCTIONS Pin  Namo  Description
number
1 v~ Most negative supply & substrate
2 c Clock Input
3 co ADC Clock Output
2 Do ADC Data Output
5 BP1 Butfer & Protaction Input
6 B Buffer Output
811  HI2  ADCHIInputs
L

0000674 1o Lec

7,12 GND
AzC

14 RANGE
15,17 RAL2
16,18 RB1,2
19,20 XY Integrator Capacitor
2 COM  Common point for current source resistors
2 RS Series Resistor
B Sriinee | ot
2 v+ Most positive supply

TOP VIEW

NOTE: Pin numbers 7 and 12 are not connected together internally.

ol {_
|

convERTER




0Q 0068 RMS CONVERTER

Pin . Name. Dascription
1 RB Range resistor 8
2 RE Range resistor B
3 "
4 RA Range resistor A
5 VN Negative supply
6 cAZ Autozero capacitor
7 cAZ Autozero capacitor
8 GND Ground
9 CF/zC OUT Digital output
10 CF/ZCSEL tal output select
11 PROT Input protection clamp
12 CRMS I cay
13 Jout Current output
1" v Positive supply
15 RNG SEL Range selection
16 ENA Enable input
17 12 Input 2
18 RA Range resistor A

OPERATION MODES

errze seL [ [$Jerrze oot

va[E] ocooes [T,
eve seL [F] R
2u[E] Ealt]

12 e
AL [re.

st
sicizy

ENA  SELCF/ZC SELRNG FUNCTION
1 X X Power down mod
) 1 ) Low range Measurement mode
3 1 1 High range Measurement mode
0 0 0 Low range Counter mode
0 o 1 High range Counter mode
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00 0070 DISPLAY DRIVER

Name Pinno.  Description
so1so8 213
7.22  Driver outputs
BP1BP3 2527  Back planes
REF ADJ 24 Voltage reference adjustment
SDA 15 Serial data line
scL 16 Serial clock
oa00m
VEE 1 Neg. voltage supply
VoD 28 Ground
vss 1 Pos. voltage supply

Pinning 0Q 0070
(Top view)

BLOCK DIAGRAM
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0Q.0071 ADC INTERFACE

101

Name Pinnr.  Description

VEE 1 Neg. voltage

Aze 2 Automatic zero control to ADC.
Data 3 Data signal from ADC
Clk 4 Clock input

Ready 5 Ready output

scL 6 Serial clock line

SDA 7 Serial data line

vss 9 Positive voltage
Q0.7 81017 Outputs

VoD 18 Ground

expdl
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PCD8571 128 x 8BIT STATIC RAM

General description
The PCDBS71 is a low-power 1024:bit static CMOS/RAM, organized as 128 words of 8 bits each.

Data and addr a (%) address
i ting i i inimizes bus raffc. address pins AO, Al and A2 i
when several devices are connected on the bus, which allows the use of up to 8 RAMs without additional
hardware.

peossn

oD,
AD0RE
REGIST

%,
S
[ ous éo
s daimo I

SurT
REGISTER

steese
810706

PINNING
1103 AOA2  Addressinputs

4 Vss

5 SDA Serial dataine |

6 scL Serial clock tine f 1°C2us

7 TEST Test input or test speed-up; must be connected to Vs when not in use

(power down mode, see figures)
8 VoD Positive supply.




