Automatic Multimeter
PM2519

Service Manual

0499 475 02111

b
Industrial & Electro-scoustic Systems Division )

Industrial &
Electro-acoustic Systems




Automatic Multimeter
PM2519

Service Manual

8498 475 0211
870308

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

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

PHILIPS




IMPORTANT

In correspondence concarning this instrument, piease GOt the Type number and seria number as given on
the type plate.

NOTE: The design of is i t
Therefore the instrument may not exacily comply with the information in the manual.

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



PHILIPS

Seientitic & Analytical Enuipment | - Scientific &
‘Test & Measuring Instruments. Industrial
Industrial Automation
Adancec Automation Syeeers | EQUIPIENY
Welding Division

860917 2519

SMELL6

Already issue
Re

Accuracy counter level

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

Problem: Signals with a level between 1,5V and 1,89 peak-peak 100 KHz
mnot be measured with the PM2519.
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Re : Mains interference

As documentation for the PM2519 the service manual 9499 475 02111, SME 116
and this information sheet should be used:

Problem: The display shows the previously displayed value, (e.gA the
display does not chnnga) and does not react to manual or
remote operation
Cause : Mains interference will sometimes hang up the I2C 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
6V. (orderingnumber 5322 116 50514).

Proceed as follows:

- Unsolder C1600 and remove it

- Place the mentioned capacitor (the (-) connection is the sam

E
The (+) commections are the tuo last poiats of the main swltch)
(see fig 1

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

PM2519/01 serial mumber lower than DY O1 01 411
PM2519/21 serial number lower than DY 21 00 626
PM2519/51 serfal 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 in
by the manufacturer.

11, GENERAL
Manufacturer
Type number
Designation

Measured functions

+ PHILIPS HIG S&I

:PM 2519

igital multimeter

+ Ve, V~, 0B,
2010 suppression

A~,0hm, i, @ °C, Hz,

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

12, DCVOLTAGE MEASUREMENTS

Ranges

(max. input voltage in highest range)
Resoll

Number of representation units
Accuracy

Temperature coefficient

Input impedance

Offset current in Input
SMRR
CMRR

Maximum CM-voltage
Response time

Maximum input voltage between

Max. V-Hz product of input signal
Zeroing

Zero point drift

Relative referonce setting

High voltage sign

*) on separate position function switch
**)in 100 MV range 260 Vrms

£100mV*, 1V, 10V, 100V, 1000 V.
1V, 10V, 100V, 1000 V with audit
signals > preset

+ 1000V

l tone for input

£ 104V in 100 mV range

: 11000
£ (0.1% of reading + 0.02% of range)
0.015%/°C
£ 100 mV range MR * 1%
1V, 10V range 10M2 1%
100V, 1000 V range 9,11 MS2 * 1%
1<20pA

+60 dB for a.c. signals at 50 Hz 2 0.1%
408 for a.c. signals at 50 Hz + 1%
+>100 B for d.c. signals
> 100 48 for d.c.signals 50/60 Hz
+250 V, 354 Vpeok
<1 s including ranging
<055 excluding ranging
tHIandLO 1000 Vrms®*
Hiand earth 1000 Vrms**
LOand earth 250 Vems
107
tomatic
Included in accuracy and temp. coefficient
 With pushbutton “zero set onfof”

 For nominal voltage > preset value
3 digits, on separate position function switch

7/ indisplay if Vin> 110V




48 MEASUREMENTS IN DC RANGES

Range

0B reference

Reference resistors

Resolution
Number of representation units
Accuracy

Temperature coefficient
Input impedance

CMRR

Response time
Maximum input voltage between

AC VOLTAGE MEASUREMENTS

Ranges
(max. input voltage in highest range)
Resolution

Number of representation units.
Accuracy
(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 > 110V is displayed 35 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 preset
knob
+ 0.10B for signals > 10mV.
1 d8 for signals < 10mV.
+ 999 for signals > 10 mV.
99 for signals < 10mV.
+ Signals > 10mV: 0.2d8
Signals <10mV: 1 dB
:0.0013 d8/°C
110 M 1% for signaks <100V
9,11 MQ * 1% for signals > 100V -
+>100 dB for d.c. signals.
> 100 dB for a.c. signals 50/60 Hz

i<is
+Hland LO 1000 Vems.
Hiandearth 1000 Vims
LOandearth 250 Vims

$1V,10V, 100V, 1000V
600V
100V in 1V ra

Measured value less than 0.2% of range is displayed as zero
£ 11000
140 Hz.. 1KkHz:(0.5%of reading + 0.1% of range)
10kHz £ (1 % of reading + 0.1% of range)
.. 20kHz* (5 % of reading + 0.5% 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 ( 4 ) when crest factor exceeded

: <25 including, < 1 s excluding ranging
+ 4/ indisplay if Vin 110 Vrms

:Hland LO 600 Vims .
Hland earth 1000 Vims
LOandearth 250 Vrms



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 > 10 mV

< 80m

Temperature cosfficient
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 highest range)

Resolution
Number of representation units
Accuracy

‘Temperature coefficient
Voltage drop at end of range

400V
107
+ With pushbutton “zero set on/off”

: 51 .. +43 dB (reference resistor 600 ohm).
Measured value less than 2 m\V is displayed as UL,
measured value > 110 V is displayed as OL and

=1 mW in reference resistor o 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 preset

knob.

0.1dB for signals > 10 mV.

1 dB for signals < 10 mV.

+ 999 for signals > 10 mV

99 for signals < 10 mV.

10kHz £0.368

20kHz£1 0B

10kHz 1 a8

20kHz4 0B

+0.003dB/°C

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

+> 10008 for d.c. signals
> 808 for a.c.signals 50/60 Hz

140 He .. 20 kHz

+ s converter, a.c. coupled

+2at full sale, ind (4 ) when crest factor exceeded

i<2s

‘HiandLO 600 Vims
Hiandearth 600 Vims
LOandearth 250 Vrms

= With push button “zero set on/off”

120 mA, 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 2Arange < BOmV

<300mv
2t 10Ain20 Arange <200 mV



Response time
Protected up to

Max. CM-voltage
Maximum input voltage between

Rel

reference sotting

AC CURRENT MEASUREMENTS

Ranges
(max. input current in highest range)

Number of representation uni
Resolutions

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

Voltage drop at end of range

AC detector
Crest factor
Responss time
Protected up to

Max. input voltage between

Rolative reference setting
SMRR

RESISTANCE MEASUREMENTS

Ranges
Resolution

Number of representation units
Accuracy

Temperature coefficient

Measuring current

Maximum voltage at open input
Relative reference setting
Polarity input sockets

+ <1 s including, < 0.5 s excluding ranging
+ 250 mVrms range 20 mA, 200 mA,
Range 2 A, 20 A,not protected
max. current 20 A for 20 sec.
+ 250 Vrms, 354 Vpeak
I and LO 250 Vrms
Hlandearth 250 Vrms
LOandearth 250 Vrms
+ With push-button "“zero set on/off""

120 mA, 200mA, 2 A, 20 A
£ 10A (20 A for max. 20 sec.)
+2200
+ 10 A in 20 mA range

Measured value less than 20 digits s displayed as 0000
(0.8% of reading * 0.1% of full scale) ;
SkHz: % (5 %of reading = 0.1%of full scale )

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

indication ( ) when crest factor exceeded
+ <2 sincluding, < 15 excluding ranging
+ 250 Vrms range 20 mA, 200 mA.
Range 2 A, 20 A, ot protected;
max. current 20 A for 20 sec.
* Hl and LO 250 Vrms
Hiandearth 250 Vims
LOandearth 250 Vrms
* With push-button "zero st on/off"
£14 08 for d.c. signals at full scale

+1000 2, 10k, 100k2, 1 MQ, 10 M2
+ 100 m2 in 1000 © range
= 11000
£1000 2. 100 kS2 * (0.3% of reading + 0.1 of full scale)
1MR .. 10 MR * (0.5% of reading + 0.1 of full scale)
£ 1000 2, 10 k2, 100 kS, 1 M2 ranges: + 0,02%/9C
10 MR range: £ 0.05%/°C
1mA, 100 4A, 104A, 1uA, 100 nA, 10 nA
:3v
+ With push-button “zero set on/off""
t—onHI
+onlO



1.10.

Response time + <2 including ranging
< 15 excluding ranging in ranges 1k2 ... 1 M2,
1.5 for 10 MQ range

Protected up to +250 Vrms

Maximum input voltage between *Hiand LO 250 Vrms

Hiandearth 250 Vrms
LOandearth 250 Vrms

DIODE MEASUREMENTS

Driving current S1mA
Range £ 1000 mV.
Protected up to + 250 Vems
Maximum input voltage between THIadLO 250 Vims

LOandearth 250 Vrms

Resolution 11004V
Nurber of representation units £ 11000

Relative reference setting + With push-button "zero set on/off"
Polarity input terminals. £ VIQUmA negative, “0" positve
CONTINUITY CHECK  In diode range

(Buzzer range)

Range  Diode/buzzer

Driving current t1mA

Short circuit + Audiole tone from 0 .. 1092
Isolation  Resistance > 10 €2, no tone
Response time <025 sec

TEMPERATURE MEASUREMENTS

Accessory required for temperature measurements : Pt 100 probe

Range 500C ... +200°C
Resolution
Accuracy 09C = + (3% of reading +0.5°C)

100 9C = + (1% of reading +0.5 °C)
100 °C ... 200 °C = £ (2% of reading +0.5 °C)
Relative reference setting * With push-button "zero set on/off”"
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113.

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

range 1 kHz

ranges 10 kHz, 100 kHz, 1 MHz
Input sensitivity

10 Hz... 100 kHz
100kHz... 1MHz

Input attenuation

Input impedance

Coupling

Relative reference sotting
Maximum input voltage between

RELATIVE REFERENCE SETTING

Last measured value

Preset value
(not for dByg and dB,

= 1000 Hz, 10 kHz, 100 kHz, 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
£0.02% of full scale

105
1s

+1conv/10s
:1convis -

: 15V peak-pesk

15V peak-peak

- automatically

s2mQ -

:AC

+ With push-button “zero set on/off"”

*Hiand LO
Hl and earth

LOand earth 250 Vrms

+ By pressing push-button zero set on/off”
+ By selecting the preset value and pressing push-button

Recall of the relative reference setting

CONVERSION CHARACTERISTICS

Type of conversion
Operating principle
Basic mode of operation
Range setting

Polarity setting

The preset value is a manual selected value; within the
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

+ automatic on V-, A==, °C, trigger level B and




1.16.

117,

VISUAL REPRESENTATION

Range changing

Means of representation of output value

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

Means of overload representation
Means of decimal point representation
Data hold

Renge hold

= Range up at 2200 +0, —4 digits for [m) A-

[m] A~ ranges; 11000 +0, 4 digits for other ranges
Range down at 200+ 4 di
[m) A~ ranges; 1000 * 4 digits for other ranges.

£ LCD, Il mm, reflective.
Additional analog representation by means of bargraph
in LCD

: Automatic + and — in LCD

+ With the function selector on the text piate

+ Automatic in the LCD

£ LD indicates OL

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

+ Possible via Man./Auto. switch

OPERATING CONDITIONS IN ACCORDANCE WITH IEC 359

Climatic con

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

Limit range of storage and transport
Mechanical conditions

From external origin

+ Group | of IEC 359 with extension of the temperature
it

:445°C
:423°C£1°C
:£0°C...40°C
£219C... 25 °C (factory only)
+20... 80% non-condensing
Max. dew-point 26 °C
40°C .. +70°C
: Group 2
: Electric and electromagnetic fields
Magnetic fields
lonizing radiation

Y N

Reference value
Rated range of use
Note

Mains supply frequency
Reference value

Rated range of use
Power consumtion

BATTERY SUPPLY (PM 2519/21 version only)

Operating time
Charging time

WITH 1EC 359, GROUP 52

20V £ 1%
120V £10%
 Instrument can be altered for nominal voltage 240 V

+50 Ha/60 Hz
7. 63 Hz
10vA

:>20 hours
: 18 hours
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1.20.

121,

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

Supptied with instrument

Optional

MISCELLANEOUS
Dimensions ( hxwxd)
Weight

Cabinet material
SAFETY

Class.

4110, HI, 20 A, probe; asymmetrical floating

2.6 measurements/s.

hour before calibration

+1yeer

+ Measuring leads (incl. probe)

Mains supply cable

Fuses
Operating manual

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

+ 95 x 236 x 280
12kg
- 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
as shown in Fig. 2.1.

— Analog section
~ Digital section
~ Display section

From the basic versions of the Automatic Multimeter the following type-numbers are derive

~ PM2519/21 In the battery version (PM 2519/21) a rechargeable battery is used to supply the
instrument with power.
— PM2519/51 ‘The PM 2519/51 version h: i ion and an E.
interface for digital output data and remote control.

Each of the sections is described separately in conjunction with the overall circuit diagrams (Fig. 7.1.,7.2..
However, basic diagrams of the various stages are included, within the text, where considered necessary 1o
assist In & better understanding of the complex parts of the overall circut.

T AT TEnuATORS Funcrow seeecron €0 oispLaY
L1180 1311210001 E sw 000070 LED DAVER 12 CO
i lowesstoma rocEsso
oa0se AC VOLTAGE Shcio 1C compaTieLe
RENT m.ms- oasors .\'-c wiehrace 1 ¢ covanaLs
03083 PROGRAMMABLE CURE

m.a T starc man 2 ¢ commarisie
WioER

Q00087 BIFET WeUT ADC
onts.

Ut TeRALS

ANaLOG
secTon

DG
secTion

oispLar
secTion

sawvamic
SEPARATION

tec-sus
IWTERFACE

0°10 courtess MCROPROCESSOR MaRS::0 7€ CONPAT
LIRS ADDRESS Swiicres
OCTAL BUS TRANSCENER Witk

SharE QuTeuT
€508 TaawstEwvers

Fig. 2.1. Basic builtup of PM 2519




SURVEY OF THE SECTIONS

Analog section —

The ion comprises the jing ing si :
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

© A resistance/diode measuring path consisting of:
urrent source (0Q 0063)
- Al
— ADC interface

d. A temperature measuring path consisting of:
input

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

Note: in this ir i igned LS| circui ir
applications to ensure high accuracy and stability.

Fig. 2.2. Block diagram PM 2519



222.

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 decading

~ The ADC interface (FET switch control}

— The dividing circuits for the frequency measurements

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



23.

234

232.

2321

FUNCTIONAL DESCRIPTION

General
The automatic multimeter PM 2519 is designed around the microcomputer integrated circuit MAB 8440.
‘The microcomputer has 4k internal ROM and 128 bytes RAM. It also comprises 20 quasi-bidirectional 1/0
parts,one serial 1/0 line and an Bbit timer/event counter.

In combination with the ADC interface, he timing and mea

I nstaumant, The commiication sebwee thes dovics 1 shioved by e 3 of 8 sorih b, he »calied
12C-bus.

Al the inputs are converted into d.c. signals and supplied to the ADC. The ADC in combination with the ADC
interface converts these d.c. signals. ital logic signals and are sent via the 12C bus to the microcomputer.

Analog section
DC voltage measurements

The unknown voltage to be measured is passed o the d.c. attenuator where by means of resistors switched by
FET switches, the attenuation factor is changed (Fi Depending on the selection, the input voltage is
sttenuated 11.11 or 1111.11 times. The table indicates the attenuation factor for each range, the ADC input
sensitivity and the range FETS.

The 11.11 attenustion 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.

Fig. 2.3. DC attenuator

RANGE
RANGE | ATTENUATION INPUT ADC | RiPM 2519
RNGD | RNDE

100mv m - ) 20 mv 1M
1V nn 0 0 90 mv 10 M2

10 v 111 0 1 900 mV/ 10 Mo

100 v 111 1 0 90 my 911 M2
1000 v 11111 1 1 900 mV s11mMe

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



2.3.22. Alternating voltage measurements

The input voltage to be measured is applied to the AC voltage attenuator, which changes the attenuation
factor by means of RC-networks switched by 2 FET switch, The table for each range gives the sttenuation

foctor, he FMS comerer input sensitvity and the range signals.

10) is given by

of
and R1404. An attenuation of 1000 is :dnzvsd oy the basicattenuation and the rsistors R1403 and R1402.
The

s then passed

R1400,

c1402

ich produces a d.c. signal between 0 and
900 mV. Any d.c. component at the -nm is blocked by C1400.

Fig. 2.4. AC attenuator
RANGE
RANGE | ATTENUATION | AC INPUT RANGE RiPM2519 | INPUT AC
BNGF | RNGG
1v 10 100mV o 0 2 me| s00mv
10V 10 1000 mV. 0 1 2 w2 | 900mv
100V 1000 100 mv 1 [ 1.802M2 | 900mV
1000 v 1000 1000 mV. 1 1 1.802M2 | 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).

It in case of measuring voltages, the function switch is changed to the (m)A function with the voltage.

st on the input terminals, then due to the i the shunts 2 high which

‘would normally damage the function switch. To prevent this, the (m)A 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 \/1700, which sends
2 logic 0 1o he 1/O port of the microcomputer, to signal that the high current ranges have been selected.

vama

Fig. 2.5. AC/DC current measurements

INPUT SENSITIVITY

RANGE INPUT RNG E
Apc

20mA 18mv mA socket [

200 mA 180mv. mA socket 1

2 A 18mV. Asocket [

20 A 180 mv. Asocket 1




2.3.24. Alternating current measurements
The ac input current ranges are shunted in the same way a the d 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 [ 180mV.
200 mA 200 mVv mA 1 180mV.
20mA 20mv A 0 180mV.
200 mA 200 mV A 1 180 mV.

23.25. Resistance measurements
“The unknown resistance is connected between the V., £2, mA and 0 input socket and supplied internally by
a constant-current source. This current results in a potential difference across the resistor that is proportional
10 the resistance value. The measuring currents in the OQ 0063 are derived from a reference current source
ref adjusted by R1610 in parallel with resistor R1511. The output current Irc of the reference current source
feeds the current multipliers, 10 give the 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 s finite (10 ME2) and the small input current drawn by the ADC has to be compensated to
avoid incorrect readin is achieved as follows: The voltage Vx across Rx is amplified by  factor of 2in
the compensation amplifier (+Vin) the gain being determined by the equal valus resistors R1506 and R1503.
The output voltage of 2 Vx appears at one end of R1506 and Vx is present on the other end. The voltage
across R1606 s therefore 2Vx - Vx = Vx. As R1506 is the input resistance of the ADc m input carrnt s
compensated. In this way, the load imposed by the ADC is compensated as lcomp =

I = lrx + lade — Icomp
50 Irx' = I

Protection for the current source s afforded by the PTC resistors R1500 and R1501, zener diodes V1550,
V1553 and diodes V1551, V1552 and V1554

Inthe event of a hmh volnge onthe mnul el the parallel network R1500//R1501 goes hlgh resistance.
odes of V1554 and V1550 are:

to buffered Vx. rn. |..x.g; curront s 2era bacaus the wehap over the protection diodes is zero.




2.3.26. Diode measurements.

2327,

i nd

performed in the same way as for
resistance messuremants n he 1000 €1 rang, excapt forthe input of the ADC. The unknown voltage cross
the diode is routed via R1110 to the ADC. This is done to get a quick response for the bleeper measurements.
The value islayed is the voltage i forward or reverse direction across the diode in the highest range of the
ADC. range, the from the 0Q 0063 is 1 mA (see previous

CURRENT SOURCE

10 40

Fig. 2.6. Ohm measurements

Temperature measurements (°C)

When the OC is selected, the constant current Inx {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 \nd is
connected to earth. the

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

Fig. 2.7. Tomperature measurements



2.3.2.8. Frequency measurements

The Hz function switch, connects the input signal to be measured via the attenuator to the RMS convertar.
The attenuator factor of the attenuator is 10 in all frequency ranges. The range of the RMS-converter is slways
800 mV. Input SEL (RNG H) i switched to agc . Tis mans that he zerocrossing detection s anabed:
The output CF will give a sauare wave with a frequency which is equal to the input frequency. The sat

wave i fed to a divider which divides the frequency by either 10 or 100. This depends on the lnque«cv range
i slcted. At the 1 of a frequency measurement, first select the highest range to see if the right
range has been selected. This T done t means of snablingthe 100 times dvidr.

FREQUENCY | DIVIDING | MEASURING TIME

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

To create a 1000 Hz range the measure time is 105 instead of 1s.

Fig. 2.8. Frequency measurements
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RMS Converter

In the RMS converter the differsnce between the inputs |1 and 12 is converted into current in a dual V-1

converter.

The current is determined by Vin/R and the state of the RNG G signal (whem Ris either R1405 or
. This RNG G from

The current in the is rectified and again by the RMS section.

This current i proportiona 1o the RMS value of the nput sgnal. Cl;mclmr C1406 s the integrating capacitor

for the RMS section. (AZC)

RMS converter. The output of the RMS converter is mverlad 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 s low then the output CF is switched to detect zero crossings.

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

oo o

RMS CONVERTER

steaos
i

Fig. 2.9. RMS converter
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Analogto-digital converter

ADC converts the anzlog signal into a digital signal by the deita modulation principle. Basically, the delta
modulation ADC counts the difference in the time taken to charge and to discharge a capacitor about a fixed
tevel, over a ixed period of time.

e number of
‘which is made proportional to m. unknown input mm o the ADC, Thretore, tho e of ol
counted within a fixed e
is fed to the ADC interface D1703 where it is counted.

To obtain automatic zero i.e. counteract drift and internal offset, one compiete measurement consist of two

fixed measuring periods (two AZC periods).

One complete measurement is used to update the bararaph or for automatic ranging. However, a display result
consist of two complete measurements.

During the first period of s fow and the ADC i ip on each

clock-edge the logical s of the data signal. Tne value is kept in a register. During the second period, the

data wn-: is Tnverted by t clock-edge the the input signal, the register
s counted down. Also m- input of the ADC is inverted so that offset in the result is compensated.

‘The ADC has two input sensitivities 90 mV and 900 mV, selected by the signal RNG E. This signal selects ei
R1211 or R1216 as conversion resistor.

J
w [T 77 £l

—

ous

- [Fane o
coneren iy S

a2
i

<l

weodt T T

sticor
s
Fig. 2.10. ADC.
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DIGITAL SECTION

The mlarmﬂlan lranspnn to this device is by means of an 12C compatible interfacs (see 2.4.3.).
sted by sart condition 50 that it firt reads aneigh bit addrss. The four most-
ddress, and the i

these bytes are

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

sz T —
| njm g T2

Fig. 2.11. AZC period
Actvend of s vt ey i
It m:lmcts xhe microcomputer to read the internal M"h! of lhl /ADC interface.

Id be such that high and the number in T2is N, that at the
end of the count-time the contents of the counter are also N.
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Flow-chart of the sequence:

ADC INTERFACE

2 oann ERDY [
A o . an
1 o
e
. e o, soa
ance ul o,
P
anca o g
e ] o s
ono 1 o i

1-RERDY 1
Cuanoe Azt

sTesos st
sior20 aion
Fig. 2.12. Flowchart AZC period Fig. 2.13. ADC interface

Besides fons, the ADC interface h o (input
sensitivities, output current OQ 0063 etc.). One of the latches is used to give an a.c. signal which is used for
the bleeper.
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242, Microcomputer
The integrated circuit MAB 8440, one of the MCS-48 family of single-chip microcomputers, forms the basis of
e gl secton of the P 2510, The MAD B44D s e 4k ROM and 128 bytes RAM with address/
data
i scicon 0 ms, e 8440 s 200 irectional 1/0 ports. Data written to these ports remains
unchanged undi wittn. Eoch fn s oble 10 s 5 mBut ot o1ut, o both, even trough ot s
statically latched.
The mi an 12 bus transfer (sse 12C).
- soaiP23 : Used as serial output/input (can also be used as input/
outport).
2 se irectional cioek for serial 1/0.
£
Por[5
so2fE
Fo3lZ . .
A eorto  + 8bit quasi-bidirectional I/O port used to read the func-
PO tion switch.
+ INT input from the ADC interface to indicate that a com-
plete measurement has been mad
3 n © Input pin, testable. Is used to count the pulses coming
ency divider in Hz measurements.
i Also used to indicate that the crest factor has been ex-
P S
P  Crystal input for the internal oscillator.
MaB8L0/0021 yalinputfor the

 Input, used to initialize the microcomputer.

w0
o |2
prf2e
P 2L
Tl p——rosT1  : Bbit quasibidirectional /0 port used to read the func-
o tion switch, mode switches and the A-bus.
P15 P10 is used to switch off the battery power supply in the
ersf case of a low battery.
pirf2s
P28
P22
ol ———— PRz : 4bitau ctional I/0 port. P23 is used as serial
output/input.
euf— puinect
2 voo Program power supply (0 V) logic 1.
i vss o Girewit (GND) (-5 V) fogic 0.

stun

Fig. 2.14. Microcomputer 80720
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12C interface.

The 12C bus dif from bus structures in is effected

seral, rather than in byte-paraliel format.

icrocomputer such as the 8048 for instance, 12 address, 8 data and 4 control lines are
necessary for paralle! data transfer. The 12C 8440 microcomputer, on the other hand requires only 2 lines to

transfer serially the same amount of data. Chips used for ADC, RAM and LD drivers are I2C compatible

and use also the same two lines.

Thesecwolines r esectively th SDA el deta ) and SCL frerial cock tino) the function of which is

to synchranise data-transfer between the appropri

abit-

Avmon anv number of devices can be connected to the 12C bus. Each device is allocated its own specific
ress,which enbles any two of these devices to communicate with each other upon receipt of 3
message. pveﬂxed with the appropriate 7-bit address.

-bit address usually comprises a fixed address part (4 bits), a user definable part (3 bits).
The oo bing asignable by g’ ”nume Adiross” pins to high or low lovels.
Address rocog each device, and need for
decoding logic. The use of an 2 two or more devices
from transmitting simultaneously, makes 12C technology eminently suitable for a multiprocessor system.

“For an appraisal of the 12C data-transfer process, consider the operation of the PCD 8571, Tk-bit CMOS RAM,
inconfnction wih th 4D mirocomputr. W conectad o th G s s $0i0 AW srves 53
lave tansceiver o the master processor To transmit data o the RAM, the processor first transmits the

i 7 ot s, plos a Wete Acion Kenr i

e mastr rocessor hen defines the specfc Iocation 1t wants o addrss, and sarts to transit s dita
Gorrctaynehronsation btwaen the dovces & afece by 12 SCL (sl cock ).

For further information about 12C see: Phili for digital systems in radio,
audio and video equipment.




244, Messuring sequence

the input signal applied.

After power on, the PM i i
The sof i briefly indicated by

MoNTOR

&8

After power on the microcomputer
fills RAM locations in the uP with the
status of the instrument e.g.
Auto-ranging

In this phase the microcomputer looks
whether an interface is connected and
if 50, checks if it has to do something

extornal.

‘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
coming from the ADC interface.

1f not present, it decrements the counter
until a ready occurs. This sequence is
executed until the counter

2er0. At that time the setup routine

is called 10 set-up the ADC interface
once again, otherwise it would stay in
that sequence.

=

]

Fig. 2.15. Flowchart measuring sequence

st
Buos20



: This rout the 00 0071 reads the calibrat outof the
RAM and sends it to the 0Q 0071. This device performs the necessary setting (e.g. range).

o : the first (part) nt. It gives the ADC
1o perform This i 50 the previ

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

Measure: nt. The PM
for one display result. The measurement i displayed in the output routine.

is: setup, output, te, compute, set: , te et
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221

Control inputs
The ten function switches, when selacted, provide 2 —5 V supply to one of the inputs of the microcomputer.
‘The microcomputer reads a bit pattern on port 0 and knows which range is selected.

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

o

B Sadan] l

=T

1706 I:s
35| 7,

5

T
A

gz )
3

ron-cnos
o

:
|
|
|
|
|
|

[

oy
i

Fig. 2.16. Switch decoding
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RAM

The external RAM in the PM 2519 is an 12C device; data and address are transferred serfally via two lines.
The organisation internal is 1288 bits. In the RAM ali the calbration values are stored and aso the preset
values for ezch function. A battery G171 supplios the RAN if the power s switched off.

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

DISPLAY

The 0Q 0070 s a single chip silicon-gate C-MOS circuit, designed to drive a Liquid Crystal Display with up
to 54 segments in a triplex manner. Reference voltages are internally generated with temperature compen-
sation. A 2Hine 1 transfer with

A LCD s an a.c. device, Therefore, i

each »gmam ‘that will be driven by that

When triplexing (in the PM 2519) is used, =w| backplane is driven one third of a timeperiod. To ensure a
Tonger mmm ‘the driving pulse is inverted every time peri

impor

ed 10
To these segments also one of the backplanes is supplied.
‘The voltage across a segment will determine if it s lit or not.
The following Is an example.

ous

s L L LT
oo [ LT LT

ovER A

ouTace
DEn 6

soyrace
BiER

st
e

Fig. 2.17. Signals LCD drivers
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POWER SUPPLY

‘The rectified voltage is fed to A1600 (pin 7) and also zener diode \/1660. This gives a voltage of 2.7V on the
minus input of A1600 and gives a negative voltage on the output. Dus to this, V1600 and V1601 start
conducting. The voltage on the collector is fed back o the input and is now stabilized by zener diode \/1662.
Together with the voltage divider R1602 and R1604, it provides a voltage of +5 V on the collector of V1601.
The +5 V s routed to a level converter which st oot t coners the Input voltage (0 ~9 V and

49 V. The circuit is stabilized eed-back circuit consisting of zener diode V1671, V1670 supplied to
V1605,

PM 251921

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

“The battery power supply part consists of one Pb cell and a circuit that converts the battery voltage into
45V, +13V and —

The ciruit of the battery power supply can be subdivided into three main parts:

Charging ci

As the battery pack is also used in the PM 2521, the lovel convrters and the Schmitt trigger are not used for

the PM 2519/21.

Ry

ES

e

EnaBLES CowERTORS

oo

B

nmoG,
aReun

vouTace

: Iauvswv

Fig. 2.18. Block diagram-bartery power supply 7 not used in PM 2519

Charging circuit (refer to the overall circuit Fig. 7.12)
1f the battery is cherged by the power supply (power switch in position “OFF", PM 2519 connected to the
‘mains), the voltage on point 2 of X101 i stabilized by A9101. The output voltage of A9101 is the charging
voltage for the batery.

When the 3 0 by V8101, 50 the required charging voltage
is always available.

In the PM 2519, the converters are always disabled by means of two diodes V9202 and V9203, By this means,
the battery is 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 2519/51

1EC 625/IEEE-488 interface

An [EC-bus interfaos i used in it cvics systems to comnect nstruments i parallel to the samo interface
lines. switches S0-54 on the rear of the instrument).

“This addressing system means that an instrument is only listening or talking after it has received its specific
addrss (MLA; my fisten address, MTA; my talk address).

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

the data of the bus. During an address or interface message the ATN (attention) line s 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 the next three signals. Data valid (DAV)
indicato i the daa s vli. Not Resdy For Data (NRFD) indicats the condition of readines of dovice(s
to accept data.

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

— The management bus is used to manage an orderly flow of information across the interface. For this
purpose the next five signals are available:

Attention Specifies how data on the DIO lines are to be inter
Active Indicates a interface message is transferred via e ot s for example a listen
address), not active status is present during normal data transfer (for example a command
for ranging).

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

Service request  SRQ indicates that one of the instruments wants the attention of the controller for
example to indicate that there is valid data.

Remote enable  REN sets an i toits mode if

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, Listen-only, Talk-only or Addressable mode.
After this it sets the condition to input data.

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

Also via the hardware, NDAC is generated. The TA (talker active] signal is high so that the input of D802
{a special GPIB device) is low. This means that a part of D602 acts s input and another part as output.

Outputs: NDAC, NRFD, SRQ

D602

Inputs : DAV, REN, ATN, EOI, IFC
Also after ATN, resds i g pir |o of DBOS low and input
19 of D604 high (high impedance). Th ing the he bus.
This is controlled via m of the microcomputer. If the devics address on the bus is m et devicn

witches, the other data bytes.



Transmitting
After the microcomputer has received MTA {or in Talk-only mode] as described above, the interface becomes
talker. This means that DB04 and DE03 are now transmitters. The bytes on PO are now data for the controll

If the it ice DBO2 is switched to another configuration.
Outputs: DAV, SRQ, EO!

D602
Inputs: : NDAC, NRFD, REN, ATN, IFC

The PM 2519/51 is that the bytes are sent

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 |FC command connected to the interrupt system of the interface.
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CHECKING AND ADJUSTING

WARNING: ing-on, installed i i

The opening of covers or removal of parts, except those to which access can be
is likely to expose live parts, and accessible terminals may also be live.

any
rep: g which the i ill be opened.
11 afterwards, any adjustment, maintenance of repai of the opened instrument under .urnue
out only by
hazard involved.
ill be charged even if

separated from al voltage sources.

The tolerances in this chapter correspond to the factory data, which only apply 10 a completely re-adjusted
instrument. These tolerances may deviate from those mentioned in the Technical Data, (Chapter 1 of the
Service Manual).

this chapter should be adhered t00.
Wheﬂ individual components, especially semi-conductors are replaced, the relevant section should be
completely re-adjusted.

To calibrate this measuring instrument, only reference voltages and measuring equipment with the required
accuracy should be applisd. If such equipment is not available, comparative measurements can be made with
snother cliroted PM 2519. However, theoretically in extreme cases, the tolerances may leave some room
for d

The measuring arrangement should be such that the measurement cannot be affected by external influences.
Protect the circuit against temperature variations (fans, sun).

With all be ke he ible; at high ie ial leads
should be used.
Non screened fals 50 that the ing i LF voltage

values or hum voltage.



GENERAL

ATTENTION: Befors chckingand adjusing. the PRESET yalues, which ar stored n RAM most be rest.
o do this, shortci #1001 and Tp1002, for onesecond inposiion B4 K1 <100
um. nd 5 inposition Kl <100

‘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 OQ 0063 or the OQ 0068 have been replaced. In all other cases itis
‘possible 1o start direct with part B. If a calibration cannot be made it is recommended to start first with

part A

I the software there are subroutines which are used 10 adjust the PM 2519, To call these subroutines short-
circuit TP1001 and TP1002 for one second in position Hz, if the instrument is opened.

1 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.

@ mauoE

stests
siom3

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 (teflon holes).

When the calibration mode i entered the instrument. wm respond with 1000, kHz. The other calibration
the he up/down buttons i

o calibrate the range, supply the displayed signal to o 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

PM 2519 will respond with 100.0F mV or if the input signal is unstable the PM 2518 responds with

100.0u mV.

If  range is selected which cannot be calibrated while pushing the ZERO SET ON/OFF button the PM 2519

will respond with Err.

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

The calbration mode can be called via the 1EC-bus, To use tisfeatue,  program string st be sent o the
PM 2519, Itis the body

STeu1e
840529

On receipt of a character which is equivalent to decimal 195, on most controllers programmed as CHRS(195),
the mhhrﬂlon mode is entered. The sama effect s afforded when short.circuiting TP1001 and TP1002 in the.
manu:
The hody (mw isa emml character which selects the range to be calibrated (see table)
After entering the cali mode, an execute command (X1 or GET) must be given. This has to be done
before a new listen e 1 som ot shecalfration o vl b et

Example: To calibrate the 100 mV range CHRS(195)+"/1X1"" must be sent.
RANGE B 2 3
FUNCTION
100mV. 10V 100V
1V
20mA
2A" * lead in A-bus
20 mA
1000 ohm
00
- 10V

1f the calibration mode is entered, the output data is e.g. VDC 100.0c mV. A range is calibrated, when the
PM 2519/51 will respond in his output data with e.g. VDC 100.0r mV. If the supplied signal is not the right
one the PM 2519/51 responds with VDC 100.0F mV or if the supplied signal is unstable it responds with
100.0u mV. If a range has boen selected, which does not need to be calibrated the PM 2519/51 does not give
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 execute
40 1EC END
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ADJUSTING THE BATTERY POWER SUPPLY PM 2519/21

isconnect the battery power supply from the PM 2510/21.

~ Remove the battery.

— In s place, it 1 kO resistor across the of the power supply un

T Connaet avohisg of OV 25m) svom pot 10114 81 ot v v

— With the preset R105, adjust the voltage across the external 1 k2 resistor 10 6.9 V.

~ Connect the PM 2519/21 to the mains and check if the charging current s between 5 mA and 400 mA.
(Insert an Ammeter in series with the battery, range 1 Al.

board.
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412,

FAULT-FINDING

WARNING: which access can be gained by hand

ot
ikely to expose live parts, and scosssible tarminals may also be i

‘maintenance and repair during which the instrument wil be opened.
If afterwards, any adjustment, e
conditions is inevitable, i i v a skil i f the hazard
involved.

Bear in mir it i the instrument is
separated from all voltage sources.

GENERAL

Service hints

If servicing is necessary the following points should be taken into account in order to avoid damaging the

instrument.

— Take care to avoid short-circuits with measuring clips and hooks if the instrument is switchedt-on, especially
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 top and bottom covers and connect an external power supply of +7 V to
TP1005 (+) and TP1007 ().

~ After repair, the instrument should be recalibrated.

Fault-finding procedure.

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

NOTE:

is only ir ing, iously the faulty component
will not be found in every case.

— Signature analyser

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



42, FAULT-FINDING FLOW-CHARTS

42.1. Initial tost

FiuREs
commeCT 2

DisPLaY PaRT

SuePLED
WBUT S1G;

SioNaL
DISPLAYED >




422, Function part test

CHECK vde, mv
AT

CORRECT Vac CHECK Vac,
FUNCTION 7 pasT
vEs

CORRECT Ade
FUNCTION 2
=

CHECK Aa
PaRT

comrecT 8
FUNCTION 7

cHEck @
PART

CORRECT “c cHECK g
FunCTIon 7 PaRT

CoRRECT Hz
EuncTion 2

staz
Biosz9



423, Vdo,mV and [| > presst part test

SET NSTRUMENT
N PoSITION
P

CowECT 1,
10 THE VamA AND
'3 SOCKET

NOTE: The voltage on the junctions
must be measured with a high
impedance voltmeter
(100 MR, If this is not
passible take account of the
‘shunting effect (input impe-
dance PM 2519).

CORRECT (90mV)
Vormace on THe
JUNCTON OF
R1203 AND RIZ0 ?

ComEeT 10V 10
THE Vama AND
THe 0'SOCKET

CORRECT VOLTAGE

T500my) ON THE
JUNCTION OF

R1209 AND R1210 7

TREGK V1100
AND V1101
RNGE AND RNGD.

ComNECT J00me
16UTHE, vamA AND
0 SOCKET

CORRECT VOLTAGE
3amy) ON THE

SONCTION OF
R1209 AND R1210 7

stz
810625

NOTE: Measuremant zero is the low socket.



a24.

Vac part test

et e
INSTRUMENT ¥
POSITION Vv

CarRzcT voiTace
TS00my1 oN PNt
OF A1200 2

CORRECT VOLTAGE
TSIGNAL 11 ON
PING AND PINT

stz

ais29
RANGE | ATTN | sens.RMS [ RNGF| RNG G
TV 10 | 100mv o [
10V 10 | 1000mv 1
100V | 1000 | 100my 1 [
1000V | 1000 | 1000mV 1 1
NOTE: Input sensitivity ADC 900 mV.

feasurement zero is the low socket.

45

NOTE: The voltage on pin 17 must be
measured with a high
impedance voltmeter (100 M.
1f this is not possible take
‘account of the shunting effect
(input impedance PM 2519).

Signal 1 pin 6 and 7 of the RMS converter.




SR Z07A 10
THE Vama AND
THE 0 SOCKET

CORRECT VoLTAGE
L-iame
JUNCTION OF

1209 aND R1272 2

SUPRLY 260mA TO
THE VaimA AN
THE 0 SOCKET

crEck o3
it BNGE]

stecae
Bu0628

NOTE: Measurement zero is the low socket.

[ [ o e | ]

20mA [ 18mV/
200mA | 180mv
0=-9v
1= 0V




428, Asc part test

Supr 2oma o]
70 e vanh 410
HE O

CoRRECT voLTAGE
sl on

w08 Ao A2 >

congecy vouGE

ChECK Av00,
Vo PART ARG
01703 RKG )

JeRETioN o
1308 A5 Risoc 7

CrEcK swiTch
s N AND
FUSE F1300

[SuPPLY 200ma. 5o
70 THE vami D)
THE © SOCKET

commecr vounoe
iB0m:

ST o
R1205 AND R1Z12 >

orEck
OIGITAL PART

ChECK 21200
01703 (RNG 61

RANGE | SENS RMS | RNGE

20mA | 18mv
200mA | 180mV

0=-9v
1= ov
steazs
810623

NOTE: Measurement zero is the low socket,



427. Ohm part test

ST e
INSTRUMENT
PoSITION_ 9

TORNECT AN RFNETER
O THE vma
AND 0 SaCKET

l s Pv7 Pt

PrGa PGB PNGC|

]

NO GURRENT N
AL RANGES 2

oIscoNNECT
THE AMMETER

creck
A0C PART

SHORT-CIRCUIT
THE vanA

=
ViSsIVSS?,
ViSS3 AN VESE

ANO 0 SOCKET

RANGING.
CORRECT 7

sTeize
Bioszs

NOTE: Measurement zero is the low socket.



428, Hzparttest

ET NS TANENT
e pos
Ha. RANGE 1 Mz

BT
TOTHE vama
AND 0 SOCKET

coRReCT
READING ?

o

TOoRRECT FRE-
QUENCY OV PNT3 OF
170072 10 kbz

o

CoRRECT FRE-
QUENCY ON PIVIL OF
01706 7210 iz

T
V7SS,
AND RIS

CORRECT FRE- CHECK FoR
GUENCY OR PiNS oF TRACK- INTER
RUPTIONS

12007 1z
o

—

a9

EpAT
0 THE vama
AND 0 SOCKET

CORRECT FRE-
QUENCY ON PING OF
D106 2= 1 khiz

©

=

TAGE ON PIN7 OF
V706 (Losic 01

Tk
01703
(RiGE )

SR 107 R
T0 THE Vama
AND 0 SOCKET

CoRRECT FRE
QUENCY ON PINE OF
‘01767 221 iz

CORRECT LEVEL

ON P2 oF

o7 2 (106C 0
e

st
CORRECT VOL— Hi seoess
THGE o o o YO s S
D1707 23 1 kHz. _
=

NOTE: Measurement zero is the low socket.




429, ADCpart test

SeLEcT v= suprLy
0 THE vama
48D 0 SOCKET.

cHECK
de PART

CORRECT VOLTAGE \\ o
(ON PNz OF 41200 2
IsioNAL 3) 2

cHEcK
DIGITAL PART
ey NOTE* SCOPE W

Fon ac
sous o

NOTE: Measurement zero is the low socket.

STee28
840629




4:2.10. Digital part test

CORRECT VOLTAGE
o PINS oF 517002

SONAL S

CONNECT 4 SGNATURE ANALYSER T0 THE -
M2519 N THE FOLLOWING WaY

PN Par

NOTE: The SDA and SCL pin 3 and pin 2

of D1700 can be disconnected from
the other IC by bending out the
SCTIVITY 0N "
Piz anp 3 YO CHETK
oo0s 1750
vEs
MEASURE THE FOLLOWING | LOGIC 15 #757
SIGNATURES ON PINZ D1700
FUNCTION SoRATORE
SELECTOR |
FosiTIoN
w2e
503
e | — - - -
icse i
1509
V= e pResET | er2
A= acop
A~ isic
] e - — S S
w108 = . -
< o7
oC YAUTOIMAN 2sHE
2 +DOWN osee
oG aup 6979
Coa 05
Faer
o€ + 0N 1077 5502
¢ 75

CHECK SWITCHES.
ON 01700

stizs
Bu0528
NOTE: Measurement zero is the low socket.



4.2.11. Display part test

< SURRLY VOLTAGE \ o

3 [ coecn rower
o o ez | S J

SUPPLY VOLTAGE
ON X1700 PINS
9y

TN OF

SeouENTS
DISPLAYED 7

/i
/ N

PULSE TrRAN
ON FINS AND 6
im0 2

e

creck
INTERCONNECTION

D704,04705

st
8:0713

SIMBOLS 2ND SEGUENTS
S5 S5t sp sBSE S sBsTSE
B

P3 n 02P2 p 01 m bz de T
532 52 B2 F1 AL 81 2 K M
CIE2 G2 C2E1 61 CIWAA V

2® s 0
325 25 31 33 % 39 41 L
B 9 2 26 27 %2 3 3540 L2 43 48

NOTE: Measurement zero is the low socket.




oaTa 52
4705 PN ET — eena
S —se2n
~— P

Wit e

N __L_._J'\_tz‘i
P
TJJLU_H_LJ“UJT:fEEE

wma L LT L L

vourae
ViR K]

voLrace
OVER S
voLTAGE

OVER ~

Fig. 4.1. Signals LCD

sTaen
820727



4212, Power supply test

COWECT +5v T0
751005 AND TP1007|
tLoic o

bt soun s

CORRECT VOLTAGE\ yo ComReCT VoTacE \ yes
ACROSS C 1505 ON GALLECTOR S
+8.5v 7 V1606 2 (SIGNAL 6}
lm

=3

V1606, 1605

ComECT voLTace -
ok U Yo I coeox o,
“a.5v 2

CORRECT VOLTAGE
08 7INS NG 2 07
Ao izin
3

cHEck vis2
AND V1500

SuPeLy 45V 10
TR1005 AND TP1006|
tosic of

orRECT voLTAGE
Aooe o
rs

cHEck visa3
AND V1602

stn
0523

coRrECT
POWER SUPPEY

NOTE: Measurement zero is the low socket.



4.2.13. Galvanic separation tost (PM 2519/51)

VOLTAGE 0N PIND
OF AS217 45%

VOUTAGE ON PNt
OF As2172477%

ACTVITY 0N PN cHECK.
AND 5 0F X15007 DIGITAL PART

crEcK vsos
AN v30i

* Measurement zero is the low socket.

A Measurement zero is the zero of the

crEck vsi3 wer supply on the Galvania separation.
praen power supply galvanic separation.

cHECK ASQZ
AND 8502

cHECK 850t
AND 4502

cHECK vSo6
AND V$10

cHECK vs0s
aND Vs

CHECK BSO1
AND 2501

OF AS01?2 A -

sTL33
820623



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

oecx oaAne

COmECT vouRGE o
THE FouLONiNG S 2

crec os0s
00 0606

oec 1evt

Nosc m 4330
regaen

wrov

oscowect
e conTac
ComeCT PINS 0F
Bec2 10 Lok ¢

oo
oz

T oo R
iR Cont P
10 tEolc QINDRG) SET
ovSies v 2ec

CRRECT VoLTAGE 08
D50 pAT 02y

]

NG NOAC R OV (TR
NS MRFD RSV IFALSE),

Measurement zero is the zero of the power supply of s

the galvanic separation p.c.b.



5.

51

ot ‘access can be gained by hand
terminals may also be five.

ing of covers o P
ely o expose live parts, and acoessi

maintenance and repair during which the instrument will be opened.

1 afterwards, i repai opened i tage
‘conditions is inevitable, it shall be carried out only by a skilled person who is aware of the hazard
involved.

i even if the instrument is
separated from all voltage sources.

DISMANTLING THE PM 2519

Removing 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.
~ Lever the top cover and pull it backwards.

— Disconnect the mains plugs which are connected to the p.c.b.

Removing the bottom cover (Fig. 5.2.)

~ Remove the top cover.
— Remove the handi

ixing which attach the frcuit board to (Fig. 5.2. item 1)
~ Bend out the two hooks of the front plate (Fig. 5.2. ftem 2).
Remove the bottom cover.

Removing the front assembly

~ Remove top and bottom cover.
~ Disconnect the flexible print from the connector X1700 (Fi
— Disconnect X1702 (Fig. 5.2. item 4).

~ Bend out the two hooks of
~ Disconnect the front from the printed ci

he prit i (Fig. 5.3, item 1).




REPLACING PARTS.

lay unit N4 (Fig. 5.4. item 2), interconnection rubber (Fig. 5.4.

{Fig. 5.4, item 1),
m4).

Liquid crystal display
itom 3) or function knob (Fig. 6.4.

~ Remove the front assembly.

— Remove the three screws which alh:h N3 to the front (Fig. 5.4

— Remove the three screws of the screer

— Remove the function kniob by bendlng out the four hooks o thefront plate (oly forraplacing the
function knob) (Fig. 5.4. item 8).

— Remove the three screws from the display unit cover and the cover itself (Fig. 5.4. item 9).

— Replace the defective component and mount the L.C.D. unit again as described above.

m5).

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

NOTE 2: Do not touch the L.CD., and the display unit N4 with
the fingers.

Function switch (Fig. 5.4)

~ Remove the top- and bottom cover. Remove alsa the front assembly.

~ Bend out the two hooks and remove the printed-circuit board (Fig. 5.4. item 6).

~ The function switch consist of

— Remove the screws and nuts from the slide bodies. The bodies can now be lifted from the printed-circuit
board.

NOTE: ic is with



Fig. 5.1. Removing the top cover

Fig. 5.2. Removing the bottom cover

i stdss




sreus

Fig. 5.3. Removing the front

9 s

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.

STa4r?

Fig. 5.5. Dismantling the battary power supply



DISMANTLING THE IECBUS AND THE GALVANIC SEPARATION (PM 2519/51)

Dismantling the IEC-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. 6.6, IECbus

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 1EC-bus.



PARTS LIST

MAIN P.C.B.
Resistors
Pos. nr.

R1100
RI101
R1102
R1103
R1104
R1105
R1107
R1108
R1109
RI1110
R1200
R1205
R1206
R1209
R1210
R1211
R1216
R1300
R1301
R1303
R1304
R1305
R1306

Description

MR30
MR3D

MR25

MR25

MR25
MR25
PTC
PTC
MR25
MR25

MR25
VR25
MR25

0.5%

£1K5
£ 1K5

Ordering cods

6322 116 55577
5322 11651388
5322 11652126
532211652126
4822 11651268
482211651253
5322 116 55549
532211652118
4822 116 51267
6322 11652125
5322 11652117
5322 116 52121
5322 116 50904
532211652119
532211652119
5322 11650615
532211664637
4822 116 30008
5322 11321004
5322 11654701
482211651247
4822116 51268
5322 11655419
532211654727
5322 116 55211
5322 116 55265
5322 116 50954
5322 11651776
532211651773
532211651777
5322 116 50527
5322 116 51781
4822 11651252
4822 11651252
5322116 44006
5322116 44006
4822 11651253

5322 116 66279
532211651786
532211655549
532211652116
532211651774
482211651268



Pos. nr.

Ri514
R1600
R1602
R1603
R1604
R1605
R1606
R1607
R1608
R1609
R1610
R1611
R1612
R1613
R1650
R1651
R1653

Capacitors
Pos. or.

c1100
c1101
ci102
c1103
ci104

Description

MR25
PR37

WR25
MR25
MRZ§
MR25
w25
MR25
MR2S
MR25
MR25
MR25
MR25
MR25
MR25
MR25
MR25
wR2s
MR25
MR25
MR25
wA2s
MR26
MR25
MR25
w25
MR25
MR25
w25
MR25
MR25
MR25
w25
MR25
wR2s
st

siKt

51K1

siK1

B51K1

sik1

51K1

Description

250V
100V

007

226K
1K87
™

3Kes

1K1

04w
0w
04w

6BNF
220NF
9.53NF

10NF

Ordering codo.

5322 11654729
482211651144
532211652123
5322 116 56535
5322 116 54587
5322116 54515
5322 116 50672
532211651368
482211651253
5322 116 50555
5322 116 62122
5322 116 65367
5322116 52124
482211651268
5322116 50675
5322 11654758
5322116 50452
5322 116 55535
482211651235
482211651253
5322116 55549
5322 116 55549
5322 116 54505
5322 116 54694
5322 116 55535
5322116 54595
5322 116 54694
6322 116 55535
5322 116 55549
5322 116 55549
482211651253
5322116 54595
5322 116 50452
4822 11651268
4822116 51235
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672
5322 116 50672

Ordering code

5322121 44137

532212144025
482212231414



Description

250V

400v

100v

10v
100v

100v

250V

a00v
25V

2V
25V
28V
10v

—20450%

~20+50%
—20+50%
~20+50%
—20450%
~20+50%
2%

2%

10%
10%

220F
10UF
10NF
a7k
INF
INF
INF
INF
10NF
10NF
10NF

Ordering code.

482212231414
4822 125 50062
532212144138
482212231426
482212231426
482212231244
5322122 34107
4822 12231414
4822122 31414
4822122 31414
4822122 31414
482212231414
482212231244
5322 122 32047
5322122 32047
482212231174

482212231217
482212230048
4822122 31504
5322124 14036
532212140233
482212231414
4822122 31414
5322121 40197
482212231414
4822 12231414
482212231414
4822 121 41587
482212230128
4822 12230027
482212231414
282212231414
482212231414
5322 121 44025
4822 12420944
4822 122 30027
482212231414
4822 124 20705
5322124 14066
4822 124 20684

4822 124 20698
5322 124 14066

4822 122 30027
4822 12230027
482212230027
482212231414
482212231414
482212231414

63



Pos. nr.

c1703
c1704
1708
ci706
c1707
c1708
c1709
ci710
ci71t
cin2
ci713
c1714
c1715
c1716
cin17
ci718
c1719
c1720

Semi-conductors
Posr.

V1100
V1101
V1350
V1400
V1401
V1450
V1451
V1850
V1551
V1852

V1553

Description

25V
28V

Description

BF2568
BF2568
BAWE2
BF2568
BF2568
BAWE2

B
BZVB5-CBV1
BAX12A
BAX12A
BZV46-C2V0
BAW62
BC638
BD140
BC5478
8C5598
BC5598
BCE47B
B2Ve5-C18
82Ve5-C18
BYV27-150
BYV27:150
BYV27-150
BYV27-150
BAWE2
BAWE2
BZX79-B3v3
BAWE2

BZX79-83v3
BRY39

Ordering code

482212231414
482212231414
482212231414
482212231414
482212231414
482212231414
482212231414
482212231244
482212231414
482212420944
482212231414
482212230114
482212231414
482212231414
482212230114
482212231414
4822124 20044
4822124 20044

Ordering code.

532213044744

532213044744
4822130 30613
4822 130 30613
4822130 31456
5322 130 34605
5322 130 34605
482213031248
482213030613
4822 130 41087
482213040824
4822130 40959
4822130 44358
4822130 44358
4822130 40959
532213032212
5322 130 32212
482213031628
482213031628
482213031628
482213031628
482213030613
4822130 30613
532213031504
482213030613
5322130 31504
5322130 40482



6.14.

6.15.

Pos. nr. Description
viero BAWE2
V1671 BZX79810
V1672 BAWG2
V1673 BAWG2
V1674 BAW62
Vvi700 BC5478
V1750 BAWG2
vi751 BAWG2
V1752 BAWG2
V1753 BAWG2
V1754 BAWE2
V1755 BATES
Integrated circuits

Pos.nr. Description
D1700 MAB8440/D021
D1701 HEF45208D
1702 HEF40018D
D1703 00071
01706 HEF45188D
01707 HEF40118F
D1708 PCD8571
D3800 HEF45328D
D4704 0000707
D4705 0Q0070T
A1200 0Q0067A
A1400 0Q0068A
A1500 0Q0063KA
A1600 WATAICN
Miscellaneous

‘Top cover assembly
Description

Top cover assy.

Mains connector

Cable mains connector 1o p.c.b.

Bottom cover assembly

‘Cover with sereening and feet
Carrying handle

Front assembly.
ront

Function selector

Window

LC.
Rubber connection

Display p.cb.

Ordering number

5322447 70078
5322 267 30434
5322321 20854

5322447 70077
5322498 54105

5322 447 70076
5322414 40016
5322381 10562
5322 13090158
5322290 84079
4822520 40044
5322216 91847

Ordering code.

482213030613

482213030613
4822130 30613

4822130 40959

4822 130 30613
482213030613
4822 130 30613
4822130 31983

Ordering code.

5322 209 10565
4822209 10276
4822209 10246
5322209 81901
4822 209 10275
482220910247

5322209 81899
5322209 81883
532220981884
5322209 81898
4822209 80617

ay Item




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

53002

3003

53004

53005

3006

53007

3008

51009 Power switch
X101 Input socket
X1002  Input socket
X1003  Input socket
F1601  Thermal fuse
F1300  Fuse 630MA
F1600  Fuse 50MA
TI600  Mains transformer
T1601  Transformer
G1719  Lith. battery

BI700  Crystal
Fuse holder

Test teads + test pins

Ordering number

532221691844
5322 280 10158
5322321 20773

5322 276 11242
5322 278 80181
5322 265 61022

Ordering code.

5322 414 60037
5322414 20043
5322414 20033
6322 414 60036
5322276 14338
5322 276 14338
5322 276 14338
5322 276 14338
5322 276 14338
5322 276 14338
5322 276 14338
5322 276 14338
5322 276 84077
5322 267 30544
5322 267 30544
5322 267 30544
5322 252 20117
482225330018
4822 253 30003
5322 148 80164
5322 144 14011
5322 138 10095
5322 26754107
5322 264 54061
5322266 44028
5322 264 44064

5322 256 34081

5322321 10329
5322 397 60086

rmma N

54.
54.
54.

52.

54.

52.
52.
52.

52.



62.1.

623.

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

Resistors
Pos. nr.

R9101
RO102
RO103
RO104
R9105.

RO403
RO404
R9405
RO408
R9501
RO502

‘Semi-conductors

vaio1
Vo102
Vo201
Vo202
Vo203
Vo301
ve401
V402
V8403
Vo501
V502
V9503
V9504
V9505
V9506
V507

Capacitors

co101
c9201
9401
c9402
c9501
co502
€9503
Co504

BZV46C2V0
BYS27
BYS27
BAW62
BAW62
BC5578
80140
BC5578
BZX79.C3V9
BC369

“oom

e Rk Rl

~10+50%

~10+50%

168V

16v
10v
10v

100v

25V

Ordering code.

5322 11655615
5322 11655614
5322116 55614
5322 116 54502
4822100 10019
5322116 54541
4822116 51268
4822 100 10029
482211651253
5322 11650729
4822 116 51268
482211651253
482211651253

116 54651
5322 116 50506
5322116 55426
5322 116 55361
4822100 10036
5322 116 54597
5322 116 50536
5322116 54632

482213031248
482213031509
482213031509
482213030613
482213030613
4822 130 44568

482213031981
5322130 44593
482213030613
482213034398
482213030613
4822130 30613
5322 130 34605
5322 130 34605

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



624.

6.2

&

Pos. nr.

Integrated circuits

Agt01
A9401

Miscellaneous

vLei01

Description

w317
CA3086

Transformer

Cabie to 2519
Cable to battery

Ordering code

4822 200 80591
5322209 86236

5322 158 10052
5322 158 10052

5322 321 20591



63.1.

63,

1

ADDITIONS TO THE PARTS LIST FOR PM 2619/51

Galvanic soparation
Resistors

Pos. . Description

R501 249K 1 MR25
R502 265K 1 MR25
R503 3.65K 1 MR25
R504 2.65K 1 MR25
R505 249K 1 MR25
R506 787K

R507 16K2

R508 287E

R509 100 1 MR25
R510 287€

R511 100 1 MR25
R512 16K2

R513 787K

R514 249K 1 MR25
R515 365K 1 MR25
R516 265K 1 MR25
R517 249K 1 MR25
R518 365K 1 MR25
R519 249K 1 MR25
R520 365K 1 MR25
R521 3.65K 1 MR25
R522 365K 1 MR25
R523 249K 1 MR25
R524 787K

R525 16K2

R526 287€

R527 100 1 MR25
R528 787K

R529 16K2

R530 267E

R531 1008

R532 249K 1 MR25
R533 3.65K 1 MR25
R534 3.65K 1 MR25
R535 249K 1 MR25
R536 3.65K 1 MR25
R537 681E

R538 121K 1 MR25
R539 3Kag

RE40 10K 1 MR25
R541 10K 1 MR25
R542 1008 1 MR25
R543 4.7 1 MR25
R544 10K 1 MR25
R645 10K 1 MR25

Ordering code

5322 116 50581

5322 116 54587
5322 116 50581
6322116 52161
5322 116 55361
5322 116 54506
5322 116 55549
5322 116 54506
5322 116 55549
5322 116 55361
5322116 52161
5322 116 50581
5322 116 54587
5322 116 54587
5322 116 50561
5322 116 54587
5322 116 50581
5322 116 54587
5322 116 54587
5322 116 54587
5322 116 50581
5322 116 52161
5322 116 55361
5322 116 54508
5322 116 55549
5322116 52161
5322 116 55361
5322116 54506
5322 116 55549
5322116 50581
5322 116 54587
5322116 54587
5322116 50581
5322 116 54587
4822116 51233
5322 116 54704
5322 116 55367
4822 11651253
482211651253
5322 116 55549
5322 116 50412
4822116 51253
482211651253



810

6312

6213

63.14.

RE51
RS62

Capacitors

Semi-conductors

V01
V502
V803
V504
V506
V508
VE09
V510
VeI
V812
V513
V514
VB16
V518
V519
V520
V22
V523
V524
V525
V526
V527
V528
vB29

Integrated circuits
As01

A502
As21

Description

10K
10K

16K2
16K2
16K2
18K2
2876

10UF
10NF
TONF
10NF
TONF
UF
UF
10UF
2200UF
100NF
INE
INF

BC5598
BC5478
BC47B
BSX20
BSX20
BC5598
BC5478
BC5478
BCS598
BC5478
BC5478
BSX20
BSX20
BC5598
BC5478
BC5478
BYV27-150
BYV27-150
8YV27-150
BYV27:150
BZVE5-C18
BZV85-C18
BC5598
BC327

LM 393P
LM 393P
UA 7805

MR25

18V

Ordering code.

482211651263
4822 11651253
5322 116 55361
5322 116 55361
5322 116 55361
5322 116 55361
5322 116 54506

6322 124 14066
482212231414
4822122 31414
482212231414
482212231414
4822 124 20044
482212420944
5322124 14066
4822124 21382
5322 12140323
6322 122 40364
6322 122 40364

4822 130 44358
4822130 40959
4822 130 40959
4822 13041705
4822130 41705

4822130 44358

4822 130 40959
4822130 40959
482213041705
4822130 41705
4822 130 44358
4822 130 40959
4822130 40959
482213031628
4822130 31628
4822130 31628
4822130 31628
5322130 32212
5322 130 32212
4822130 44358
4822130 40854

482220981223
4822209 81223
5322200 84841



Pos.nr. Description

6.3.1.5. Miscellaneous

B501  Opto coupler CNX36

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 5P

Cable mains con. > galv. separation

Cable mains galv. separation > main p.c.b.

Flatcable IEC
Flatcable IEC

x1 Mains connector
Mains cable

* Selected types

galv.
2519

Ordering code

5322130 90175
532213090176
5322130 90175
532213090175
532213090175
5322 148 80164
5322252 20117
5322 264 50122
5322264 50122
5322 321 20862
5322321 20854
5322 321 20863
5322 321 20864
5322 447 70079
5322 267 40511
5322 321 20697

EFPIN

Fig.

57.
5.7,
5.7,
5.



632,

6321,

6322,

6323

6224,

6325

Pos. . Description
IEC-bus interface
Resistors
R601 10K 1
R602 100 1
RB03 100 1
R604 10K 1
R605 100K 1
R606 ™ 1
R607 274K 1
R608 464K 1
R609 8.66K 1
R610 10K
R611 10K
R612 10K
Capacitors
601 33UF 40%
602 1UF 40%
€603 33UF 40%
c604 10NF 100V
€605 10NF
c608 10NF
c607 33UF
c608 33PF
c609 33
Semi-conductors

601 BAWE2
V02 BAWE2
V603 BAWG2
Vo4 BAWE2
V605 BAWG2
V606 BAWG2
V607 BAWE2
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
X601 Connector 24P
X602 Connector 5P
B601  Crystal 6MHZ
5601 DIP switches

Plastic ring

(input sockets)

10v
2V
1ov

Ordering number
5322265 51041

5322264 50122
4822242 70392
5322 277 60217
5322 268 20141

Ordering code.

482211651253
5322116 55549
532211655549
482211651253
4822 11651268
5322 116 55535
5322116 50636
532211650484
532211654613
482211651253
482211651253
482211651253

4822 124 20045
4822 124 20044
4822 124 20945
482212231414
4822 12231414
482212231414
4822 124 20945
4822 12231067
482212231067

4822130 30613
4822 130 30613
4822130 30613
4822 13030613
4822130 30613
4822130 30613
482213030613
4822 130 31983

5322 209 82221
5322209 81842
5322209 81807
5322 209 10867
5322209 85312
5322209 84994

P

Fig.
57.




7. CIRCUIT DIAGRAMS AND PCB LAY-OUT

LIST OF FIGURES

Analogpart ... .........

al part .

Power supply .

peb, lay-out, conductor s

Main pb, lay-out component side .

Switch peb, lay-out, front view .
ch

Display pcb, lay-out component side . .
Display peb, lay-out, conductor side ... .

Battary power supply peb, lay-out, component side. .
Battery power supply peb, lay-out, conductor side

Galvanic separation pab, .
Galvanic separation pob, Iﬂvwl conductor side . .

IEC-625/IEEE 488 intorface . . .
F.g. 710, 1EC -625/1EEE-488 intorface pcb, lay-out componer
Fig.7.20. 1EC.625/|EEE-488 interface peb, lay-out, conductor e,

Page






ANALOG PART

Fig. 7.1. Analog part
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DIGITAL PART
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Fig. 7.2. Digital part
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K1ddns ¥3ImMod

Fig. 7.3. Power supply
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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
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Fig. 7.7. Switch p.c.b., lay-out, rear view



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




ST
B3i013

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

sran0
B31013

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



Fig. 7.12. Battery power supply A

IR Twsereses?

=

BT - ST
Foms Fig. 7.14. Battery power supply p.c.b., lay-out, conductor side 83073

Fig. 7.13. Battery power supply p.c.b., lay-out, component side



Fig. 7.15. Galvanic separation



Fig. 7.16. Galvanic soparation p.c.b., lay-out, component sids

Fig. 7.17. Galvanic separation p.c.b., lay-out, conductor side
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Fig. 7.18.
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Fig. 7.19.

Fig. 7.20.
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ADAPTING TO THE LOCAL MAINS VOLTAGE

PM 2519/01/21

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).

82 PM2519/51

| ; =]

[ R S5

Fig. 8.2. Adaption to the local mains voltage PM 2519/51

Adaptation for  Connections
~220V TP510 TP511 (drawn)
~240V TP509 TPST1
the gah i th

NOTE: In the PM 2519/51
connected to TP1009 and TP1008 on the main p.c.b.
The fuse F1001 is the same for both adaptations (125 mAF).






9. MODIFICATIONS

91, 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 2611 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.




2. For instruments with 2 serial no. between DY 01 2411 and DY 01 3610, R1105 is mounted on the solder
side of the panel (Fig. 9.2.).

ST4438
840713

Fig. 9.2.



MODIFICATIONS TO THE PM 2519/51

This service manual, also for the PM2519/51, is based on the instruments numbers DY 5101236 and onwards.
For instruments with a lower number the following modifications are given.

For instruments with a lower number than DY 51672 the IEC p.c.b. is supplied with a piggy-back processor.
This is a MAB8440 with a 4K ROM on the back (se¢ Fig. 9.3.. For the circuit diagram refer to Fig. 7.18,

611 1S SUPERFLUOUS.
OCCASIONALLY IT 15
MOUNTED,

PIGGY BACK PROCESSOR s

Fig. 9.3.



For instruments with a serial number DY 51672 up to DY 5101236 the piggy-back processor is replaced by a
MABB440/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:










COMPONENT DATA

HEF4001B QUADRUPLE 2-INPUT NOR GATE

st
e
Functional diagram
Pinning diagram

HEF40118 QUADRUPLE 2.INPUT NAND GATE

Kersone

Functional diagram

Pinning diagram



HEF45188 DUAL BCD COUNTER

Functional diagram

PINNING

CPga, CPog  clock inputs (L to H triggered)
TPy, CPyg clock inputs (H to L triggered)
MR, MRg  mastor reset inputs
OpatoOga outputs

OpptoOgg  outputs

HeFisiEs

stus
80713

Pinning diagram

FUNCTION TABLE
Py | CF1 | MR Moce
W | L | counter advances
L L | counter advances
x|t ange:
x L | nochange
L} L[ nochange
H L | o change
x| x| H| 0g00z=tow

H = HIGH state (the more positive voltage)
L LOW state (the less positive voltage)
X immaterial
ing transition
st going vaniton




HEF45208 DUAL BINARY COUNTER

Functional diagram

PINNING
CPoa, CPoB
CP1a CP1g
MRa, MRg
Ogato O34
Ogg 0 035

clock inputs (L to H triggered)
clock inputs (H to L triggered)
master reset inputs

outputs

outputs

srusss
siorns

Pinning diogram
FUNCTION TABLE
cpo | 8y | MR| Mode
U | counter agvances
L L | counter asvances
x| L | nochange
x L | nochange
L| L] nochange
H L | nochange
x| x| H| 0gto03=LoW

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

= negative-going transition



HEF45328 8-INPUT PRIORITY ENCODER

|

vz

2212

21
wz
sz
sz
uzn

SNNEN

eva

HRITEN
o [N CI.

s
PR
p o

wf 5T
n be
b

a
.

3
T
B

Functional

diagram

TRUTH TABLE

Voo Eouros 13 2 b o G

s o 17 Em & 6 Ves
bt

Pinning diagram

PINNING

Igtoly  priority nputs

Ein enable input

Egut  enable output

Gs group select output

0OgtoOy outputs

Ein] 17| '| 's| '] '3]| 12| "1 | lo| GS| 2] O1) Oo| Eour
Lfxfx x| x x| xfx|xlojofo|o]te
[THR N NN U (N AN U A IS TN I R T )
wlw | x] xf x| x| x| x|x]u|ln|nlu]L
Hlo]wlxf x| x| x| x|[x|u|ufnfc]|L
wicjf el xpx| x| x|xpululoln]L
Hlofofofmlx| x| x|{x|ulufrfc]e
wlo]ofofolul x| x| x|ufrfrln]L
wlojolof ool u]x]x]ulefnfe]e
[ I I A I A A T 'S N O S T S
wlofof o ojuejofefmfnjfje]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.

By

2|%0 S Bolis
B

afA S Bl
B

Llh N 2[5
Bl

st N Bars

S Bl
B3l

7fAs N 35|
B3l

sjhs N Bsliz
B3l

siA7 N Bain
B

Functional diagram

stecse
si708

Pinning diagram

PINNING
AgtoA;  datainput/output
BgtoB;  datainputioutput

oR dirction nput
E output enbe input
FUNCTION TABLE

Inputs Inputs/outputs
o] A | e
L | Ae | e
L] H | inpu | B=A
Wlx|z |z

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

X = state is immaterial

Z = high impedance OFF-state
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SNT5160A, SNT6161A
IEEE-488 GPIB BUS TRANSCEIVERS

SNT5160
N DUAL IN-LINE PACKAGE
(TOP VIEW)

TERMINAL
—_—
Vec /o1 oz b3 o4 05 o6 o 08 e
[s] [s] fw] [e] [5] [5]_[ie]

Table of abbreviations st
cLASS NAME [ IDENTITY
CONTROL oc Direction Control
INPUTS PE Pull-up Enable

TE Talk Enable
SN75160A 8 Bus side of device
1/0 PORTS. D Terminal side of device
SN75161A/162A [ ATN | Attention
SIGNAL DAV | Data Valid

MNEMONICS | EOI | Endof identify
IFC | Interface Clear

Description
‘These octal bus transceivers are designed to provide
communication on the general-purpose interface bus
(GPIB) between operating units of the instrumentation

system.
The sixteen signal lines normally required by the interface
system can be implemented with two devices. The
'SN75160A handies the eight-fine data bus. The data-
transfer 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 zctive
turn-off feature has been incorporated into the bus-
terminating resistors 5o that the duvwvl ibit & high
impedance to the bus when V.
w, the bus outputs of!hv SN75160A have.
he eharactrites of apomcolccor outputs, They st a5
three-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.

51614
N DUAL-IN-LINE PACKAGE
(ToP VI
TERMINAL
DAC NEFD DAV

G g fo) (o] el [ fe] 51 Pl ()

=t ot = it v, L = low e, X = rclvent, Z =

mal 3tate output moclifed by the internal ressors to Ve and
ground.

NDAC | Not Deta Accepted
NRFD | Not Ready for Data
REN | Remote Enable T
T & [ O & O G G [
S | s st DR H LT BT
sc
= srssz
SN75161A function table
SN75160A function tables
oo omscronoroama
Drivers Receivers 76 0] 1y T 0t v 520 war0 sorc o
INPUTS | OUTPUT | INPUTS | OUTPUT I
D TE PE| B B TEPE| D IR
W on|ow o fue x|
[ B TR ]
wx o] Fofxow x| oz
[N
X L x| F



[

3
R

o]
st
E>venp o
e B
|e.cone
;

P, nme Derpin

" ot oot st Wit oot ot o b s

2 Cs ing capaci switched currents.

o e 1t Common Cammancometan o i and .

4 Vss Supply Negative supply voltage

s | con R —

6 Cclock

7 RNG B Range B Range information (see 12, 13).

8 Vout Output voltage Output of the compensation amplifier.

9 C comp. c. for i lifi
10 +Vin + Input. +and — input of the compensation/protection amphhef
n —Vin — Input tion: With the amplwhc

the ADC is compensated during 2 measurements.
Pt W a5 e e s e
P
12 RNGC Range C. Together with signal RNG B the signals determine the digital
13 RNG A Range A \ge i tion from the OQ 0059.
RNGA RNGB RNGC

[ e sy [ST—
15 GND ‘GROUND Supply zero.
o [ row PP
17 Cs Smoothing capacitor.
w [ R V—

determined.
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oa

0067A ADC

PINNING & PIN FUNCTIONS Pin  Name  Description
number
1 v~ Most negative supply & substrate
2 cl Glock Input
3 co ADC Clock Output
3 00 ADC Data Output
5 8P1 Buffer & Protection Input
6 80 Buffer Output
811  HI2  ADCHIInputs
9 Lo ADC LO Input
10 LBC  Low Buffer Capacitor

oacoens 7,12 GND  Digital Ground

13 AZC  AZClnput
14 RANGE  Range Input
15,17 RA1,2  Range Resistor A
16,18 RB1,2  Range Resistor 8
19,20 X,Y  Integrator Capacitor
2 COM  Common point for current source resistors
2 RS Series Resistor
B R e nesmer | CommtSas
4 v Most positive supply

TOPVIEW NOTE: Pin numbers 7 and 12 are not connected together interaly.
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00 0068 RMS CONVERTER

p— Fcrrze our
sonu

2 eroT [iT] [a]ono

Crms | Caze

sour[B] [£1%%ze

iz out|s o e
[ oaoose [T,
o s o
ez o = =
12[7] e

stz
siz

Pinor. Name.
1 RB
2 RB
3 "
4 RA
5 VN
5 cAz
7 cAz
8 GND
9 CF/zC OUT
10 CF/ZCSEL.
11 PROT
12 cRMS
13 Jout
N VP
15 RNG SEL
16 A
17 2
18 RA

OPERATION MODES

Description

Range resistor 8
Range resistor B

Input 1

Range resistor A
Negative supply
Autozero capacitor
Autozero capacitor
Ground

Digital output

Digital output sefect
Input protection clamp

Range selection
Enable input
Input 2

Range resistor A

ENA  SELCF/ZC SELRNG FUNCTION
1 x X Power down mode
) 1 0 Low range Measurement mode
0 1 1 High range Measurement mode
0 [ [ Low range Counter mode
0 o 1 High range Counter mode
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00 0070 DISPLAY DRIVER
Name
01508

8P1-8P3
REF ADJ
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Pinning 0Q 0070
(Top view)
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Pinno.  Description

213
17:22 { Driver outputs

2527 Back planes

2

Voltage referance adjustment
Serial data line

Serial clock line
Neg. voltage supply
Ground

Pos. voltage supply
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0Q.0071ADC INTERFACE

Name Pinnr.  Description
VEE 1 Neg. voltage

Aze 2 Automatic zero control to ADC
Data 3 Data signal from ADC

ik 4 Clock input

Ready 5 Ready output

scL 6 Serial clock line

SDA 7 Serial data line

vss 9 Positive voltage

Q0.7 81017

VDD 18 Ground

cioer contror

e i
1] R =T
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PCD8571 128 x 8-BIT STATIC RAM

The PODBS1 s  low-power 1024t tatic CMOS/RAM, organize a 128 words of 8 bitsexch.
i i bus (12C), i

Data and address vias 3 address
i ing i i affic. address pins A, A1 and A2 identify
when on the bus, which ofupto8 additional
hardware.

WoRs,
aBbRESs
REGISTER

peoesn

ST arw
REGISTER I controL. .

Voo
Test
6] st 1 o
BEN
stease
aiaos —
Pinning diagram - - - -
PINNING
1103 AO10A2  Address inputs
a Vss Negative supply
5 SDA Serial dataline }
6 scL Serial clock ine f 1Cbus
7 TEST Test input for test speed-up; must be connected to VS when not in use

(power down mode, see figures)
8 vop Positive supply





