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IMPORTANT

“This service manuals besed on instruments wih serie number DY 01 9611 and onwards

In chapter 9, modifications to the PM 2519, an overview is given of modifications in the earlier instruments.
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AZ,
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NOTE: The design of this instrument is subject to continuous development and improvement,
Therefore the instrument may not exactly comply with the information in the manual.

i

© N,V, PHILIPS’ GLOEILAMPENFABRIEKEN - EINDHOVEN - THE NETHERLANDS - 1987



EN PHILIPSNE

Seientific& Analytical Equipment] Scientific &

‘Test & Measuring Instruments Industria}
Industrial Automation Equi tAdvanced Automation Systems quipmen
Welding Division

840917 PM2519 ‘SME116

Already issued: =~

Re : Accuracy counter level

As documentation for the PM2519 the service manual 9499 475 62111 and

this information sheet should be used.

Problem: Signals with a level between 1,5V¥ and 1,8V peak-peak 100 KHz
cannot be measured with the PM2519.

Specified is that signals wust not be lower than 1,5V 100 KHz.

Remedy : Replace tesistor 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 serialnumber lower than DY G1 01 711

PM2519/21 serialnumber lower than DY 21 00 726

PM2519/51 serialnumber lower than DY 51 01 O61

9499 478 14711



ey PHILIPS

Scientific& Analytical Equipment | Scientific &

Test & Measuring Instruments | Industrial
Industrial Automation EquiAdvanced Automation Systems quipment
Welding Division

841205 ‘PM2519 SMELL7

Already issued: SME116
Re : Mains interference

‘As documentation for the PM2519 the service manual 9499 475 O2111, SME 116
and this information sheet should be used:

Problem: The display shows the previously displayed value, (e.g. the
display does not change) and does not react to manual or
remote operation.

Cause : Mains interference will sometimes hang up the I7¢ bus of the
microprocessor. The microprocessor of the IEC~625/IEEE~488
interface can also cause these problems -

Remedy : Replace capacitor C1600 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 two last points of the mains switch)

(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 01 O1 411

PM2519/21 serial number lower than DY 21 00 626

PM2519/51 serial number lower than DY 51 01 766

9499 478 14811
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1. TECHNICAL DATA,

All values mentioned in this description are nominal; those given with tolerances are binding and guaranteed
by the manufacturer.

11. GENERAL

Manufacturer : PHILIPS HIG S&I
Type number PM 2519

Designation : Digital multimeter
Measured functions 1 Veer, Vp dB, Axx, AX, Oh, ph, °C, He,

zero suppression

(Terms used in these specifications are based on definitions laid down in 1EC 485.)

1.2. DC VOLTAGE MEASUREMENTS

Ranges +100 mV", 1 V, 10V, 100 V, 1000V
1V, 10 V, 100 V, 1000 V with audible tone for input

signals > preset

(max. input voltage in highest range) 1000 V

Resolution :10HV in 100 mV range
Number of representation units 11000

Accuracy ££ (0.1% of reading + 0.02% of range)
Temperature coefficient 2 0.015%/9C

Input impedance £100 mV range 1M# 1%
1V, 10 V range Tome+ 1%

100 V, 1000V range 9,11 MSL 1%

Offset current in input :<20 pA

sMAR 160 dB for ac. signals at 50 Hz + 0.1%

40 6B for ac. signals at 50 Hz = 1%

MRR :> 100 GB for duc. signals,

> 100 eB for dc. signals 50/60 Hz

Maximum CM-voltage + 280 V, 354 Vpeak

Response time #1. s including renging

<0.5 s oxcluding ranging

Maximum input vottage between :Hland LO 1000 Vims**

Hi and earth 1000 Vrms**

LO andearth 250 Vems

Max. V-Hz product of input signal 2107

Zeroing : Automatic
Zero point drift : Included in accuracy and temp. coefficient

Relative reference setting : With push-button “zero set on/of”

Audible tone + For nominal voltage > preset value

+ 3 digits, on separate position function switch

High voltage sign pl in display if Vin> 110

*} on separate position funetion switch

**) in 100 mV range 250 Verns
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1.3, dB MEASUREMENTS IN DC RANGES

Range : 87 ... #43 dB (reference resistor 600 ohm) ~
Measured value less than 1 mV is displayed as —UL,

measured value> 110 V is displayed as OL and
0.08 reference 1 mW in reference resistor or when selecting the relative

reference function with push button ‘zero set on/off”

Reference resistors £80, 75, 93, 110, 125, 136, 150, 250, 300, 500, 600, 800,

900, 1000, 1200, 8000 ohms can be selected with preset
knob

Resolution 0.1 dB for signals> 10mV
1. dB for signals < 10mVv

Number of representation units £999 for signals > 10 mV

99 for signals < 10 mV

Accuracy + Signals> 10 mV: 0.2 dB
Signals <10mV: 1 dB

Temperature coefficient £0,013 dB/°C.

Input impedance 110 MQ+1% for signals < 100 V

9,11 MG # 1% for signals > 100 V -
cMRR :> 100 dB for die, signals

> 100 dB for a.¢. signals 50/60 Hz

Response time <ts

‘Maximum input voltage between : Hl and LO 1000 Vrms
Hi and earth 1000 Vrms

LO and earth 250 Vrms

1.4. AC VOLTAGE MEASUREMENTS

Ranges :1V, 10V, 100 V, 1000V
(max. input voltage in highest range) +600 V

Resolution +100 V in 1 V range
Measured value less than 0.2% of range is displayed as zero

Number of representation units + 11000

‘Accuracy 540 Hz... 1kHz + (0.5% of reading + 0.1% of range)
(valid between 3% and 100% of range) 1 kHz... 10kHz + (1 % of reading + 0.1% of range)

1O kHz... 20kHz+ (5% of reading+ 0.5% of range) .

Temperature coefficient 2<0.03%/°C -

Input impedance 5 1V, 10 V range2 MS + 19%
100 V, 1000 V range 1,802 M2 + 1%

cMRR :> 100 dB for d.c. signals

> 8048 for a.c. signals 50/60 Hz

Freq. range 140 Hz... 20 kHz

AC detector + rms converter, a.c. coupled

Crest factor +: 2at full scale, indication ( 4 ) when crest factor exceeded

Response time : $26 including, <1 s excluding ranging

High voltege sign 2 in display if Vin 140 Vrms
Maximum input voltage between : Hl and LO 600 Vims

HI and earth 1000 Vrms

LO andearth 250 Vrms
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Maximum d.c. voltage 400 V

Maximum V-Hz product 2107

Relative reference setting : With pushbutton “zero set on/off”

1.5. dB MEASUREMENTS IN AC RANGES

Range 2-61 ... $43 dB (reference resistor 600 ohm).
Measured value less than 2 mV is displayed as UL,

‘measured value> 110 V is displayed as OL and

0.dB reference = 1 mW in reference resistor or when selecting the relative

reference function with push-button zero set on/off

Reference resistor +: 80, 75, 93, 110, 125, 136, 150, 250, 300, 500, 600, 800,

800, 1000, 1200, 8000 chms can be selected with preset

knob

Resolution 0.1 dBfor signals> 10 mv
1 dB forsignals< 10 mV

Number of representation units +: 999 for signals> 10 mV
99 for signals < 10 mV

Accuracy for signals> 80 mV 240 Hz... 10kH2+0.3dB
1OkHz... 20kH2*1 dB

Signals> 10 mV 240 Hz... 10kHz#1 dB
< 80mV 1OKHz...20kHz24 dB

Temperature coefficient £0,003 4B/°C

Input impedance 52 MS 19 forsignals< 100 V
1,802 M22 + 1% for signals > 100 V

cMRR :> 100 48 for d.c. signals

> 8048 for a.c, signals 50/60 Hz

Freq. range £40 He .. 20 kHz

AC detector : rms converter, a.c, coupled

Crest factor + 2at full scale, indication ( 4 ) when crest factor exceeded

Response time :<28

Maximum input voltage between :Hi and LO 600 Vrms

Hi and earth 600 Vrms

LO and earth 250 Vrms

Maximum DC voltage :400V

Maximum V-Hz product 2107

Relative reference setting : With push button “zero set on/off”

1.6. DC CURRENT MEASUREMENTS

Ranges :20mA, 200 mA, 2.4, 208
(max, input current in highest range) #10 A (20 A for max, 20 sec.)

Resolution 510 HA in 20 mA range
Number of representation units £2200

Accuracy + + (0.5% of reading + 0.1% of full scale)
Temperature coefficient + 0.05%/°C

Voltage drop at end of range :20mA,2Arange << 60mV
200 mA range <300 mv

at 10A in 20 A range <200mV
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Response time <1 s including, < 0.5 s excluding ranging

Protected up to + 250 mVems range 20 mA, 200 mA,
Range 2.A, 20 A,not protected
max. current 20 A for 20 sec.

Max. CM-voltage + 250 Vems, 354 Vpeak

Maximum input voltage between :Hl and LO 250 Vrms
Hi and earth 250 Vrms

LO andearth 250 Vrms

Relative reference setting : With push-button zero set on/off”

1.7. AC CURRENT MEASUREMENTS

Ranges 120 mA, 200 mA, 2A, 20 A

(max. input current in highest range) 1 10.A (20 A for max. 20 sec.)

Number of representation units +2200

Resolutions £10 HA in 20 mA range
Measured value less than 20 digits is displayed as 0000

Accuracy 240 Hz... 1 kHz :+ (0.8%of reading + 0.1% of full scale)
(ald between 3% and 100% of range} TkHz... BkHz:+ (6 %of reading + 0.1%oF full scale }

Temperature coefficient + 0.05%/9C

Voltage drop at end of range :20mA, 2A range < 60mv
200 mA range <300 mv

at 10 A and 20A range <200 mV

AC detector + rms converter

Crest factor +9 at full scale; indication ( 4 ) when crest factor exceeded

Response time #2 including, <1 excluding ranging

Protected up to + 250 Vrms range 20 mA, 200 mA.
Range 2.A, 20 A, not protected;

max. current 20 A for 20 sec.

Max. input voltage between :Hland LO 250 Vrms
HI and earth 250 Vrms

LO and earth 250 Vrms

Rolative reference setting With push-button “zero set on/off”

SMRR +: 14.€B for d.c. signalsat full scale

1.8. RESISTANCE MEASUREMENTS

Ranges +1000, 10 k2, 100 kS2, 1M,10 MS
Resolution +100 m82 in 10002 range
Number of representation units #11000

Accuracy 1 1000 @..., 100 kS + (0.3% of reading + 0.1 of full scale)TMDL... 10 M22 # (0.5% of reading + 0.1 of full scale)

Temperature coefficient +: 1000, 10k, 100 k&, 1 MI ranges: # 0,02%/9C
10 MQ range: # 0.05%/0C

Measuring current 5 1mA, 100 HA, 10HA, 1HA, 100A, 10.0

Maximum vottage at open input :3V

Relative reference setting : With push-button “zero set on/off”

Polarity input sockets ron Hl
+ onto
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Response time :<2 including ranging

<1 s excluding ranging in ranges 1k... 1M,

1.8 s for 10 MO range

Protected up to £250 Vrms

‘Maximum input voltage between :Hland LO 250 Vrms
Hl and earth 250 Vrmns

LO and earth 250 Vrms

1.9, DIODE MEASUREMENTS

Driving current mA

Range +1000 mV
Protected up to 250 Vrms

Maximum input voltage between rH and LO 250 Vrms
HI and earth 250 Vrms

LO and earth 250 Vrms

Resolution +100 nV
Number of representation units 211000

Relative reference setting : With push-button “zero set on/off”

Polarity input terminals + V/Q/mA negative, “0” positve

1.10. CONTINUITY CHECK : In diode range

(Buzzer range)

Range : Diode/buzzer
Driving current :1mA

Short circuit : Audible tone from 0... 10.2

Isolation +Resistance> 10 £2, no tone
Response time 1 <0.25 see

4.11. TEMPERATURE MEASUREMENTS

Accessory required for temperature measurements : Pt 100 probe

Range :-60C... #200 °C

Resolution 20.1 °C
Accuracy 180°C... 0°C= + (3% of reading +0.5 °C)

0°C.... 100 OC = + (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/oft”
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1.12, FREQUENCY MEASUREMENTS

Range £1000 Hz, 10 kHz, 100 kHz, 1 MHz
Range selection + ranges 10 kHz, 100 kHz, 1 MHz: manual or automatic

range 1000 Hz: manual only

Resolution £0.1 Hz in range 1000 Hz
Number of representation units + 11000

Accuracy + # 0.02% of full scale
Gate time

range1 kHz 1105
ranges 10 kHz, 100 kHz, 1 MHz ras

Conversion rate

range 1 kHz : Teonv/10s

ranges 10 kHz, 100 kHz, 1 MHz : Teonv/s

Input sensitivity

10 Hz. 100 kHz 11.5V peak-peak

1OOkHz.. 1 MHz 15 V peak-peak

Input attenuation : automatically

Input impedance 22M, r

Coupling 2 AC
Relative reference setting : With push-button "zero set on/off”

Maximum input voltage between :Hland LO 600 Vrms
HI and earth 600 Vrms

LO end earth 250 Vrms

1.13, RELATIVE REFERENCE SETTING

Last measured value : By pressing push-button “zero set on/ofi”

Preset value + By selecting the preset value and pressing push-button

(not for dBge and dBy¢ measurements) "zero set on/oft”.
‘The preset value isamanual selected value, within the

range of the number of representation units of the
selected function.

Recall of the relative reference setting : By pressing RCL knob

1.14. CONVERSION CHARACTERISTICS :

‘Type of conversion + finear

Operating principle : delta modutation

Basic mode of operation + repetitive triggered

Range setting : automatic or manual by means of UP-DOWN steps

Polarity setting automatic on Vowe, Axx, °C, trigger level dB and
2er0 set
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1.15. VISUAL REPRESENTATION

Range changing : Range up at 2200 +0, —4 digits for [m] A=
[ml A~ ranges; 11000 40, —4 digits for other ranges

Range down at 200+ 4 digits for (ml A=
{m] A~ ranges; 1000 # 4 digits for other ranges

Means of reprosentation of output value + LCD, tI mm, reflective
Additional analog representation by means of bargraph

in LCD

Means of polarity representation : Automatic + and — in LED

Means of function representation : With the funetion selector on the text plate

Means of unit representation : Automatic in the LCD

Means of overload representation + LCD indicates OL

Means of decimal point representation + Automatic, depending on the selected range in the LCD

Data hold + By using Data Hold probe PM 9267

Range hold + Possible via Man./Auto, switch

1.16, OPERATING CONDITIONS IN ACCORDANCE WITH IEC 359

Climatic conditions : Group | of IEC 359 with extension of the temperature
limit

Upper temperature limit 145°C

Reference temperature :4230C# 10°C

Rated range of use :£00C.,.40°C

Adjustment temp. range 221 9C.... 25 2C (factory only)

Relative humidity #20... 80% non-condensing
Max. dew-point 26 °C

Limit range of storage and transport 1-40 °C... #70 °C

Mechanical conditions : Group2

From extemal origin +Electricand electromagnetic fields
Magnetic fields

lonizing radiation

1.17. MAINS SUPPLY CONDITIONS IN ACCORDANCE WITH 1EC 359, GROUP S2

Reference value 2220 £1%

Rated range of use 1220 £ 10%

Note : Instrument can be altered for nominal voltage 240 V

Mains supply frequency

Reference value +: 50 Hz/60 Hz

Rated range of use 247 63 Hz

Power consumption :<10VA

4.18. BATTERY SUPPLY (PM 2519/21 version only)

Operating time > 20 hours

Charging time 2 18 hours
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1.19. INPUT TERMINALS ARRANGEMENT

Number of sockets 141 LO, Hi, 20 A, probe; asymmetrical floating

1.20. TIME FUNCTION ADC

Conversion rate : 2.5 measurements/s

Range changing time 10.3 seconds

Recovery time overload for DC voltage ranges: <5 seconds

4.21, WARM UP TIME + Thour before calibration

1.22. CALIBRATION

Recalibration interval #1 year

1.23, ACCESSORIES -

Supplied with instrument + Measuring leads (incl. probe)

Mains supply cable

Fuses

Operating manual

Optional + Temperature probe PM 9249
EXT probe PM 9246

Current transformer PM 9245

HF probe PM 9210

Shunt PM 9244
Deta hold probe PM 9267

Measuring leads PM 9260

Measuring leads PM 9268

Current gun PM 9101
HF probe PM 9213

1.24, MISCELLANEOUS

Dimensions (hx w xd } + 95 x 236 x 280
Weight kg
Cabinet material 2 ABS

1.25. SAFETY

Class + J, according IEC 348 for PM 2519/51 version,
11, for the other versions
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2. CIRCUIT DESCRIPTION

‘as shown in Fig. 2.1.

— PM 2519/21 In the battery version (PM 2519/21} a rechargeable battery is used to supply the

— PM 2519/51 ‘The PM 2519/51 version has a galvanic separation and an IEC-625/IEEEE-488 bus

Each of the sections is described separately in conjunction with the overall circuit diagrams (Fig. 7.1., 7.2.).

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

=
j

& GALVANIC lec-Bus

Fig, 2.1. Basic built-up of PM 2519 crease
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2.2. SURVEY OF THE SECTIONS

2.2.1. Analog section -

‘The anatog section comprises the following input measuring signal facilities:

a. A voltage measuring path consisting of:

— AC/DC voltage attenuators
— RMS converter (OQ 0068)

— ADC converter (OQ 0067)

— ADC interface (00 0071)

b. A current measuring path consisting of:
— AC/DCcurrent shunt

= RMS converter

— ADC

— ADC interface

c. Aresistance/diode measuring path consisting of:

— Current source (OO 0063)

= ADC

= ADC interface

4. A temperature measuring path consisting of:

= PL 100 input

= ave

— ADC interface

e. A frequency measuring path consisting of:

= AC voltage attenuator

— RMS converter (part of)

~ Dividing cireuits

Note: The OO integrated circuits used in this instrument are specially designed LSI circuits for multimeter

applications to ensure high accuracy and stability.

r

VQmA os

é — me FEel

[I -—
AEE] = -fi sorte FF

ef yo —_a esne oe E44

Lesh {2%}. — Ts =bee Mawel [as = |

wa | | a ol |
nin a—-Ti

— mt sani: |
9 ay Fe ' [esr]

[=] | i
w-—-Se-

Fig. 2.2. Block diagram PM 2519
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22.2, 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 measurements

2.2.3. Display section

‘The display section consists of:

— The display interface circuit

~ The 4.5 digit liquid-crystal display
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2.3. FUNCTIONAL DESCRIPTION

2.3.1. General

‘The automatie multimeter PM 2519 is designed around the microcomputer integrated circuit MAB 8440.
‘The microcomputer has 4k internal ROM and 128 bytes RAM. It slso comprises 20 ques-idirectional 1/0

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

In combination with the ADC interface, the microcomputer controls the timing and measuring funetions of

the instrument. The communication between these dvices is achieved by the aid ofa serial bus, the so-called

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 into digital logic signals and are sent via the |2C bus to the microcomputer.

232. Analog section

2.3.2.1, DC voltage measurements

‘The unknown voltage to be measured is passed to the d.c. attenuator where by means of resistors switched by
FET switches, the attenuation factor is changed (Fig. 2.3.}. Depending on the selection, the input voltage is
attenuated 11-11 oF 1111.11 times, The table indicates the attenuation factor for each range, the ADC input

sensitivity and the range FETS.

The 11.14 attenuation is achieved with the resistors 1102, R103 and the Ri of the ADC, The 1111.11

attenuation, which i switched on by the signal RNG D, i achieved by she voltage division of R1102, 1103,
1108 and the Ri of the ADC. -

L -at a oota I,pees tes, 4a
e ant5 “4 || + ot
—_ a £i cy a
[= if woe eal nora

vama ae cag preg
| epee
Aabet j 7

ied y " “rt sworoe
Fig, 2.3. DC attenuator F

RANGE

RANGE | ATTENUATION awe [ne] input aoc | RipM 2519
100 mv VA - 90 mV 1 Mo
Tv 1441 oO 90mVv 10 MQ

10 Vv Wt 0 900 mv 10° MO
100 Vv WAT 1 90 mv 9.11 MQ.

1000 V WAT 1 900 mv 9.17 MQ

“The 100 mV range is achieved by using 9 seperate range. Attenuation i effected by means of R1110 and the

Riof the ADC.
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(2.3.2.2. Alternating voltage measurements

The input wltage tobe measured i aplid to the AC votage attenuator, whic change the stanuation
factor by means of RC-networks switched by a FET switch, The table for each range gives the attenuation
factor, the RMS convertor input sanity and he ange gals
The basic attenuation (10) is given by the voltage division of the components R1400, R1401//C1401, C1402
and R1404, An attenuation of 1000 is achieved by the basic attenuation and the resistors R1403 and R1402.
‘The attenuation signal is then passed to the RMS converter, which produces a d.c. signal between 0 and
900 mV. Any d.c. component at the input is blocked by C1400.

a dbz |VmA nro meO— LS
| se ~

[eo
jolt|
to

SB

sr ms conemes

Ea ec

oO

Fig. 2.4. AC attenuator

RANGE —

RANGE | ATTENUATION | AC INPUT RANGE [ance | me | Ri PM 2519 INPUT AC
iv 10 100 mV 2 MQ 900 mV
10. 10 1000 mv 2 MQ 900 mv

tov | 1000 100 mv 1.80262} 900mV
1000 V 1000 1000 mV 1.802 MQ. 900 mv
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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).

still on the input terminals, then due to the low resistance of the shunts a high current is switched, 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 is first connected with resistor R1300. If the input voltage

‘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,

vom ai LFecge | 1k fl
cq (CALF |

é =

, ies ;

Fig. 2.5. AC/DC current measurements o™ “ey

ADC

2A 18 mV Asocket
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23.2.4. Alternating current measurements

‘The ac input current ranges are shunted in the same way as the de currents (refer to 2.3.2.3.). The voltage
from the shunts is supplied to the 12 input of the RMS converter.

InputI1 of theOQ 0061 is earthed via resistance R1404.

INPUT SENSITIVITY INPUT SENSITIVITY
INPUT | RNGG

RMS ADC

20 mA 20 mv mA 180 mv
200 mA 200 mv mA 180 mV

20 mA 20 mv A 180 mv

200 mA 200 mv A 180 mV

23.2.5. 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

to the resistance value. The measuring currents in the OQ 0063 are derived from a reference current source

Irof adjusted by R1510 in parallel with resistor R111. The output current Irc of the reference current source
feeds the current multipliers, to give the currents Irx shown in the table, depending on the selected signal
RNG A, RNG B and RNG C.

As stated, the voltage Vx developed across Rx is applied to the ADC for measurements. However, the ADC
input resistance is finite (10 MQ) and the small input current drawn by the ADC has to be compensated to
avoid incorrect readings. This is achieved as follows: The voltage Vx across Rx is amplified by a factor of 2 in
the compensation amplifier (+Vin) the gain being determined by the equal value resistors R105 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 R1506 is therefore 2Vx - Vx = Vx. As 1506 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 = lade:

nx’ = Inc + lade ~ leomp
$0 lex’ = Inx

Protection for the current source is afforded by the PTC resistors R1500 and R1501, zener diodes V1550,

1553 and diodes V1551, V1552 and V1554,

In the event ofa 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

to buffered Vx. The leakage current is zero because the voltage over the protection diodes is zero.
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Diode measurements and measurements of semiconductor junctions are performed in the same way as for
resistance measurements in the 1000 2 range, except for the input of the ADC. The unknown voltage across

‘the diode is routed via R1110 to the ADC. This is done to get a quick response for the bleeper measurements.

‘The value displayed is the voltage in forward or reverse direction across the diode in the highest range of the
ADC. In the diode measuring range, the constant current derived from the OQ 0063 is 1 mA (see previous

Se CURRENT SOURCE

oe Fa Led

Lo LE (es
© PR we beat RS

Fig. 2.6. Ohm measurements °

23.2.7. Temperature measurements (°C)

‘When the OC is selected, 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. This current gives a voltage drop which depends on the resistance value across the

Pt-100 probe, The voltage drop is measured via two other points of X1004 (4-wire measurement), 0 OC will
give a voltage of 100 mV. The 100 mV offset is subtracted in the microcomputer so that 0 °C will be

C5) s+[8]sc
y
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2.3.2.8. Frequency measurements

“The He function switch, connects the input signal to be measured via the attenuator to the RMS converter.
‘The attenuator 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 logie 0. This means that the zero-crossing detection is enabled. woes cme nm
‘The output CF will give a square wave with a frequency which is equal to the input frequency. The square Onmes a

wave is fed to a divider which divides the frequency by either 10 or 100. This depends on the frequency range (pe Bese & 2s
‘which is selected. At the beginning of a frequency measurement, frst select the highest range to see if the right esse ae Rane
range has been selected. This is done by means of enabling the 100 times divider. 9 Ton umes colo

FREQUENCY | DIVIDING | MEASURING TIME a RT oa 26 ha |ue Sy 5 on |ew oe Fame ch
1000 Hz Fos i ran a -

10 kHz Sa

400 kHz sf Te
MHz 5 a Z S 1 ne

To ereate a 1000 Hz range the measure time is 10 s instead of 1s. Eevee | ‘chee | ese
@ hg

Oy | RMS CONVERTER E ee asOe _

a

i
eh ia a

Fig. 2.8. Frequency measurements



In the RMS converter the difference between the inputs {1 and 12 is converted into current in a dual V-I -

R1406+R1407), This RNG G from D1703 selects the input sensitivity of the RMS converter.

This current is proportional to the RMS value of the input signal. Capacitor C1406 is the integrating capacitor
for the RMS section, Capacitors C1404 and C1405 provide the automatic zero (AZC) compensation for the
RMS converter. The output of the RMS converter is converted into a voltage by resistor R1408.
In the RMS converter there is also an output to indicate 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 RNGH is low then the output CF is switched to detect zero crossings.

This is used to measure frequencies (see 2.3.2.8,).

far}

“¥ ls
ov LN Dis, ‘on

~t f
if C1408

7; ne

ama

Ebb | sth

aeRMS CONVERTER | * 5 ES

Fig. 2.9. RMS converter
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2.3.4. Analog-to-digital converter

The ADC converts the analog signal into a digital signal by the delta modulation principle. Basically, the delta

modulation ADC counts the difference in the time taken to charge and to discharge @ capacitor about a fixed
level, over a fixed period of time.

‘The number of charge/discharge cycles within this fixed time depends on the charge/discharge current
which is med proportional tothe unknown input voltage tothe ADC. Therefore, the numberof pulses

counted within a fixed measuring period is proportional to the unknown voltage Vx. The obtained data signal
is fed to the ADC interface D1703 where it is counted.

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

fixed measuring periods (two AZC periods).

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

During the first period of a measurement the AZC input is low and the ADC interface counts up on each

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

data signal is inverted by the ADC interface and on each clock-edge the logical state of the input signal, the register
is counted down, Also the input of the ADC Is iverted so that offic inthe results compensated.

‘The ADC has two input sensitivities 80 mV and 800 my, selected by the signal RNG E, This signal selects either
BR1211 or F126 as conversion resistor.

ADC

wy 08 0067

2380p eos

3300 “4 af . Je oma
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ay crn

=. CURRENT | ap
ree

' mV 5a Jo aze

Seva

ee “3
oe

$ I 4 Wen
+ buAL v

12 enoe wr RANGE iu RNGE

ov a CONVERTER CONTROL| yRIO 4] o ov

ce aS| on

= eke |. Ebb gapae 9 D0 oa a oe es

ge i) 6 .
Fig. 2.10. ADC



244

24, — DIGITAL SECTION

24.1, ADC interface

‘The information transport to this device is by means of an 12C compatible interface (see 2.4.3.).
This ADC interface is activated by a start conditionso that it first reads an eight bit eddress. The four most-

significant bits contain the group address, end the four leastsignificant bits contain a command to be
executed by the device. This is in contradiction to the 12C specification where these bytes are reserved for the
device address.

‘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 a waiting time T1 (setting time}. The figure below explains this sequence.

arsen
Laie fn!
Pan coun wa” count |

t ote
‘stan ReAOY

recon :
sion

Fig. 2.11, AZCperiod

At the end of this cycle the device generates a ready (READY) which interrupts the microcomputer.

It instructs the microcomputer to read the internal counter of the ADC interface.

‘The organisation should be such that when date continuously high and the number in T2 is N, that at the

end of the count-time the contents of the counter are also N.
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LOAD TIMER WiTit ADC INTERFACE.

DATA COUNTER ‘DATA Ready f=

2} are ad wee

TIMER ANGE MY gg

° vod)

4) oe veep e-ov

=

Fig. 2.12. Flowchart AZC period ‘Fig. 2.13. ADC interface

Besides these functions, the ADC interface has eight output latches to control to analog section (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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2.4.2, Microcomputer

‘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 facilities.

In addition to this, the 8440 has 20 quesi-bidirectionel I/O ports. Data written to these ports remains
tunchenged until written. Each line is able to 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 !2C}.

2 soair2a Used as serial output/input (can also be used as input/

outport).

a sot + Bidirectional clock for serial 1/0.

oo}

ports

02}

Poa i idirocti
A ———— Porto + Sbit quasi-bidirectional 1/0 port used to read the func:

Poe) tion switch.pos}

pose

por [tt

S INT0 INT input from the ADC interface to indicate that a com-
plete measurement has been made,

$3 n + Input pin, testable, Is used to count the pulses coming
from the frequency divider in Hz measurements,

15 ‘Also used to indicate that the crest factor has been ex-

6 > ———~___ maces.
bP + Crystal input for the internal oscillator.

aseduo/0021

td RESET _= Input, used to initialize the microcomputer.

Prop

en Po

p12 [20

Poa f2t

[2p FoR +: Sb quasi-bidirectional 1/0 port used to read the fune-
ad tion switch, mode switches and the A-bus,
ad P10 is used to switch off the battery power supply in the
ers} case of a low battery.
pi7 [2s

p21 [28

22/27

ent ——— Port? : 4-bit quasi bidirectional 1/0 port. P23 is used as serial
output/input.

e2e

2a yoo + Program power supply (0 V} logic 1.

us VSS: Cireuit earth potential (GND) (5 V) logic 0.

i staan
Fig, 2.14. Microcomputer 840720
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2.4.3. 1?C interface

The I2C bus differs considerably from the conventional bus structures in that data-transfer is effected in a bit-
serial, rather than in byte-parallel format.
tn a conventional microcomputer such as the 8048 for instance, 12 address, 8 data and 4 control lines are

necessary for parallel data transfer. The !2C 8440 microcomputer, on the other hand requires only 2 lines to
transfer serially the same amount of data. Chips used for ADC, RAM and LCD drivers are 12C compatible
‘and use also the same two lines.

‘These two lines are respectively the SDA (serial data line) and SCL (serial clock fine) the function of which is

to synchronise data-transfer between the appropriate I2C devices.

Almost any number of devices can be connected to the !2C bus, Each device is allocated its own specific
‘bit address, which enables any two of these devices to communicate with each other upon receipt of @
message prefixed with the appropriate 7-bit address.

This specific 7-bit address usually comprises a fixed address part (4 bits), a usor definable part (3 bits).
‘The latter being assignable by tying "Define Address” pins to high or low levels,

‘Address recognition is effected in the I2C interface hardware of each device, and this eliminates the need for
decoding logic. The use of an automaticinvoked arbitration procedure, which prevents two or more devices
from transmitting simultaneously, makes 12C technology eminently suitable for a multiprocessor system.

For an appraisal of the I2C data-transfer process, consider the operation of the PCD 8571, 1k-bit CMOS RAM,
in conjunction with the 8440 microcomputer. When connected to the !2C bus this 8-pin RAM serves as @ -
slave transceiver to the master processor. To transmit data to the RAM, the processor first transmits the

specitig 7-bit address, plus a Write Action Identifier bit.
‘The master processor then defines the specific location it wants to address, and starts to transmit its data.

Correct synchronisation between the devices is effected by the SCL (serial clock line),

For further information about I2C see: Philips date handbook; Integrated circuits for digital systems in radio,
audio and video equipment.
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2.4.4, Measuring sequence

‘After power on, the PM 2519 carries out some routines to measure and evaluate the input signal applied.

The software applications are briefly indicated by the following sequence.

After power on the microcomputer

fills RAM locations in the uP with the

MONITOR status of the instrument e.g.
Auto-ranging

In this phase the microcomputer looks

es whether an interface is connected and
EXTERNAL? if so, checks if it has to do something

external.

This routine reads the function switch

FUNCTION {port 0) and updates the function

Test? register. It also checks if the function
switch hes bean changed.

. This routine checks ifaDATA HOLD
probe is connected and if 0, it “read”

rT the probe (e.g. freeze the display).READY TEST ?

‘The ready test reads the ready signal
coming from the ADC interface.

If not present, it decrements the counter

> until a ready occurs. This sequence is
txecuted until the counter becomes

zero. At that time the set-up routine

is called to set-up the ADC interface

‘once again, otherwise it would stay in

Touma that sequence,
=0?

stuase
510820

Fig. 2.16. Flowchare measuring sequence
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‘Setup routine: This routine sets-up the 00.0071, 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

‘to perform the measurement, This routine displays also the previous measurement,

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

Measure: The measure routine starts the second (part) measurement. The PM 2519 makes two measurements

for one display result. The measurement is displayed in the output routine,

‘The sequence of a measurement is: set-up, output, compute, measure, compute, set-up, output, compute ete.
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2.45, Control inputs

“The ten function switches, when selected, provide a5 V supply to one of the inputs of the microcomputer.

“The microcomputer reads a bit pattern on port O and knows which range is selected,

“The mode switches (push-buttons) are connected to a HEF 4532 an -input priority encoder. This encoder

aives a binary bit pattern on the output and is also supplied to the microcomputer.
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248. 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 later can be done when the voltage
at Tp 1005 and Tp 1007 is present.

25. DISPLAY

The 00 0070 is a single chip slicon-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 24ine I2C bus structure enables serial data transfer with the microcomputer.
‘ACD is an a. device, Therefore, for multiplexing the information of the segment line is important for
each segment that will be driven by that line.
When triplexing (in the PM 2519) is used, each backplane is driven one third of a timeperiod. To ensure a
longer lifetime, the driving pulse is inverted every time period.

The data derived from one data output is fed to three segments.

To these segments also one of the backplanes is supplied.

The voltage across a segment will determine if i slit or not,
The following is an example.

ata

H 4 ; SEOMENT BAND CWILL LIGHT
eer ar2 Pa

se Ste HL FF
ee

er = +t
om LS LS

vor —f LS LS
ove a

OER

SER

squat,

Blow?

Fig. 2.17. Signals LCD drivers
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26. POWER SUPPLY

The rectified voltage is fed to A1600 (pin 7) and also zener 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 to a level converter which startsto oscillate. {t converts the input voltage to —9 V and
+9 'V. The circuit is stabilized with the feed-back circuit consisting of zener diode V1671. V1670 supplied to
vi60s,

27. PM 2519/21

2.7.1, 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
45: V, +13 V and -13 V.

The ceuitaf the batery power supply canbe subdivided into three main parts:

= Charing 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.

Peasdk ee aes VTE[ateae ete tea woe Stale

es ot pe ech EE
we dad EPEe Satish
a eecestrea ih

faeces ba Se A a

[aieSeecit
vesrasiuzss arcing Aesx TVRseePh edtie,cmcurt he een ee alyeSRe deg ie es We

+ <2. Lin toes eeecurrenA Male Ge ete Grae a A
eeeneree aiiSiege SPER esi

Fig. 2.18. Block diagram-battery power supply EEE not used in PM 2519 #20516

2.7.2. Charging circuit (refer to the overall circuit Fig. 7.12)

If the battery is charged 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 AQ101 is the charging
voltage forthe battery.

When the temperature changes, the output voltage is compensated by V9101, so the required charging voltage

is always available.

In the PM 2519, the converters are always disabled by means of two diodesV9202 and V9203. By this means,
the battery is prevented from discharging va the converters.

NOTE: A PM 2519/01 in combination with a PM 9121 will convert the PM 2519/01 into a PM 2519/21.
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28. PM 2519/51

2.8.1. 1EC-625/IEEE-488 interface -

‘An IEC-bus interface is used in multi-device systems to connect instruments in parallel to the same interface
lines. Each instrumenthas its own specific address (selected with switches SO-S4 on the rear of the instrument).
This addressing system means that an instrument is only listening or talking after it has received its specific,
address (MLA; my listen address, MTA; my talk address),

The listen or 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 (0101-8).

— The handshake bus controls the correct transfer of data bytes with the next three signals, Data valid (DAV)

indicates if the data is valid. 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 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 date on the DIO lines are to be interpreted.
Active indicates a interface message is transferred via the data bus (for example a listen
address), not active status is present during normal data transfer (for exemple a command

for ranging).

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

Service request SRO 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 instrument to its remote-control mode if itis 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 identity the mode of the

interface, Listen-only, Talk-only or Addressable mode.
‘After this it sets the interface in a 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 D603 are switched to receive direction.

Also via the hardware, NDAC is generated. The TA (talker active) signal is high so that the input of D602

{a special GPIB device) is low. This means that a part of D602 acts as input and another part as output.

‘Outputs: NDAC, NRED, SRO

D602

Inputs: DAV, REN, ATN, EOI, IFC

Also after ATN, the microcomputer reads the selected device address by making pin 10 of D605 low and input

19 of D604 high (high impedance). Then the microcomputer starts handshaking the device address on the bus.
This is controlled via P1 of the microcomputer. If the device address on the bus is the same as the device

address selected with the switches, the microcomputer starts to handshake in the other data bytes.
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Transmitting

After the microcomputer has received MTA (or in Talk-only mode) as described above, the interfece becomes
talker. This means that 0604 and D603 are now transmitters. The bytes on PO are now data for the controller.

If the Interface becomes talker it makes P13 low. The GPIB device D602 is switched to another configuration.

Outputs: DAV, SRO, EO!
D602

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

‘The PM 2519/51 is now handshaking so that the bytes are sent to a controller or another device. At the end
of the databytes the PM 2519/51 generates an EOI. The interface will remain talker until the Listener address
is again on the bus or after an IFC command connected to the interrupt system of the interface.
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3. CHECKING AND ADJUSTING

WARNING: Before switching-on, ensure that the instrument has been installed in accordance with the

instructions outlined in Section 4 of the Operating Manual.

‘The opening of covers or removal of parts, except those to which access can be gained by hand

is likelyto 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.

{f afterwards, any adjustment, maintenance or repairof the opened instrument under voltage
conditions is inevitable, it shall be carried out only by a skilled person who is aware of 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.

‘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 calibrate this measuring instrument, only reference voltages and measuring equipment with the required
accuracy should be applied. If such equipment is not available, comparative measurements can be made with
another calibrated PM 2519. However, theoretically in extreme cases, the tolerances may leave some room

for doubt.

‘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 measurements, the cables should be kept as short as possible; at higher frequencies co-axial leads
should be used.

Non screened measuring cables may acts as aerials so that the measuring instrument could measure LF voltage
values or hum voltage.
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21. GENERAL

ATTENTION: ore checkng and asin,the PRESET vl, which ate stored in RAM mst be ee,

To do this, shortcircuit Tp1001 and Tp1002, for one second in position EK] < 102.
If the instrument is closed, shortcircuit spots via hole 2 and 5 in positionbt Kl < 102,

‘The adjusting procedure consists of two parts: A and B. The first part (A) and the second part (B) of the

trocar only should be sed when the 00 0068 the 00 0068 hove Bee else, nal ote cat iti

possible to start direct with part B. If a calibration cannot be made it is recommended to start first with

fant A

Ite software thee ae subroutines which are ed toad the PM 2618 To cll hee subroutines hor:

circuit TP1001 and TP1002 for one second in position Hz, if the instrument is opened.

ony ealbration art Btbdo, ent etry oop the itrran. othe bottom theese

Biles. Short iting te spots va hole 2 and wl rng up te calibration mode, The mst be done

inthe postion He,

3
3

Stree
SH soes
8

DB] ref]

ig. 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 and4 (teflon holes).

Vines he ition rade is ented the neinwil repre with TODD KH, The other ealiaton

routines can be selected with the function switch and the up/down buttons (see calibration procedure). ~

‘To calibrate the range, supply the displayed signal to the input terminals, and push the ZERO SET ON/OFF

inc. The FM 2519 wl reson with og 109.0" te spp signa nt Se it on the

PM 2519 will respond with 100.0F mV or if the input signal is unstable the PM 2519 responds with
1000. mv.

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

itor ung ts subroutines te PM 2519 should be et lve he PM 2510 of ae on
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3.2. ADJUSTING THE PM 2519 WITH THE AID OF A CONTROLLER (for PM 2519/51 only)

The calibration mode cn be called vis he 1EC-bus, To use this featur, a program string must be sont othe
pv 25191 even programming, sth message consist of «header, a body and a operator.

Lia \ STALE
On receipt of a character which is equivalent to decimal 195, on most controllers programmed as CHR$(195),
the calibration mode is entered, The same effect is afforded when short-circuiting TP1001 and TP1002 in the
manual mode

The body rene) is @ decimal character which sls the rng to be calibrated se abe.
After entering the calibration mode, an execute command (X1 or GET) must be given, This has to be done
Gofore a now lstan adress one otherwise the elation mode wil be lef

Example: To calibrate the 100 mV range CHRS(195)+"1X1" must be sent,

ee ee ee
mV" 100 mV. 10V 100V
ve Vy

Ae 20 mA

a~ 2At * lead in A-bus :
onm 20mA

°C 1000 ohm

vw o°c
- 10V

vr ahe cairation mode is eneredthe output datas @g, VOC 100.00 mV. A range isclirate, when the
ti bsta/St wl eapond in his output data with eg VOC 100.0 mV Ifthe supplied sina not the ght
‘one the PM 2519/51 responds with VDC 100.0F mV or if the supplied signal is unstable it responds with
voo.0u nV Ifa range es been slested, which doesnot need to be cllbrted the PM 2519/51 doesnot give
output dot

Program example on P2000C

10 tEC INIT

20 PRINT "Select mV function and supply 100 mV”

30 IEC PRINT #22, CHR$ (195) + "1X1": REM enter calibration mode, range 1 and execute
40 1EC END
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a4. PARTB
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3.5. ADJUSTING THE BATTERY POWER SUPPLY PM 2519/21

— Disconnect the battery power supply from the PM 2519/21,

= Remove the battery.

— In its place, fit a 1 k® resistor across the battery terminalsof the power supply unit.
— Connect a voltage of +10 V (20 mA) across point 10(+) and 8{--} of the printed circuit board.

— With the preset R105, adjust the voltage across the external 1 kS? resistor to 6.9 V.

— Connect the PM 2519/21 to the mains and check if the charging current is between 5 mA and 400 mA.

(Insert an Ammeter in series with the battery, range 1 A).

sting

Blo
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4. FAULT-FINDING

WARNING: The opening of covers or removal 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 instrument shall be disconnected from all voltage sources before any replacement or

‘maintenance and repair during which the instrament will be opened.

If afterwards, any adjustment, maintenance of repair of the opened instrument under voltage

conditions is inevitable, it shall be carried out only by a skilled person who is aware of 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.

4.1, GENERAL

4.1.4. Service hints

Hf 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 ifthe instrument is switched-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.

4.1.2. Fault-inding 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,

NOTE: The procedure is only intended as an aid to fault-finding, and obviously the faulty component

will not be found in every case,

‘Measuring instruments used:

= Digital multimeter

= Oscilloscope
= Counter

— Signature analyser

‘After repair, the preset values, which are stored in RAM, must be reset. To do this short-circuit TP1001 and

7P1002 for one second in the position -by
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4.2. FAULT-FINDING FLOW-CHARTS

4.2.1. Initial test +

SwnTGH on

te lbw2st3

FUNCTION Vis

- CHECK MARIS =
oisecar ur? Se Cees ent pont Stoory

Fuse 8

ves

PeRronm
not on \ves
1a cAtipRarion

PROCEDURE

ie

figures \wo neck ovecn

connect > igitaL aR piseLay PART

ves

connect
section on No CHECK

Keve0aR) ieifaL PART

obvmnuanns. >

YES

gupeces \wo cee
INBUT SIGNAL te oa
INPUT SIGN FUNCTION PART

ves

connect

Png5 8 sres20
slave
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4.22. Function part test,

connect vae.mv \ wo CHECK Ve. mv

FUNCTION ? Parr
VES

correct voc \wo CHECK vac

FUNCTION ? PART

YES

correct ace \yo CHECK Ace

FUNCTION? PART

Fes

corREcT Ace \No CHECK Ade

FUNCTION? PART
ves

correct @  \no CHECK 9

FUNCTION 7 PART
ves

feanwect-r.9d <10\ no CHECK @
FUNCTION ? PART

TES

correct *¢ \no. CHECK @

FUNCTION 7 PART

ves

carnect Hz \yo CHECK Hz
FUNCTION ? PART

states
840629
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4.2.3, Vee, mV and IC] > preset part test

SET NSTAUNENT
iN POSITION, V=

08 ve > PRESET

ComNECT
ro THE vima AND

sooner

NOTE: The voltage on the junctions

comneer (abe) ‘mastbe measured with a highcoerce’ Pre \wo gf cuecx ¥1100 impedance voltmeterUNETION. OF Sno Vito 7100 MO. If thisis notmoze ano BNP possible ake accountof the
ES shunting effect {input impe

- dance PM 2519).
THEI VT
Poe. wes AND
the 0 Sooke"

connect VOLTAGE

iSions! oN THe 0 CHECK VIGOUNCTON1208 AND RIE ? NOE AND RNGD
VES

re a
pe Toomv [11 DOmV 0vv] q 90 mV 0

10 v} 1411 | 900mV °

SOMETT OR, roo v | 111111 | 90mv 11ST ams BROHe ama sooo v | 1112.11 | 900mv 1
1= ov

o--9V

comnect voLTase :
Bomvi on The No HECK
“UNCTON. OF wires pce

asmoa 200 R1210 7

VES

one

260 14122auoees

NOTE: Measurementzero isthe low socket.
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4.24, Voc part test

Set THe
INSTRUMENT N

BasiTON vw

COMNECT WV Sane

70 THe voma

Aol 8-soeket

CORRECT OUTAGE ves Greg SWITCH NOTE: The voltageon pin 17mustbe
ee moo 2 Ano" Age PART ‘measured witha high

a impedance voltmeter (100 MQ).
If this is not possible take

account of the shunting effect

ComRECT VOLTAGE, wo HECK vi4o0 {input impedance PM 2619).
OP hot Ono vot

YS

compet vottase

(SieNAL TL oN NO.

Ping AND PIN? cuba. C408
OF aod >

ve

HECK

soso stunsau

Signal 1 pin 6 and 7 of the RMS converter,

“amnroms

tv | 10 | 100mv

10V 10 1000 mV O--9V

100 V 1000 100 mv 1= OV
1000 v } 1000 | 1000mv

NOTE: Input sensitivity ADC 900 mV.
Measurement zera isthe low socket,
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4.2.5. Adc part test

SITE

INSTaUMENT

YosTioN as

TERY SomA

The o goocer

concen vatase SE RSae 10

snerion O= suitcsFoe
1209 AND RI212 7 “ a“

we

TREY SoGRATS

Tie 0 Soccer

conRect vouTAGe RANGE | SENS.ADc] RNGE |Toni ow wo, cxcon ones

sincriow = ive ct 20mA | 18mV

R1209 AND RI2Z12 7 200 mA | 180 mV

re

stun «= -9V

was ST gy
cnece

se east

NOTE: Measurementzero i the low socket
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75

eae Pa

7

eae

Maeda, eof oS waNce | sews. nus |ance|
1209 AND R1212 > 01703 (RNG 6)

20mA 18 mV

YES 200mA | 180mVv

NOTE: Measurementzero is the low socket,
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427. Ohm porttst

=e

Pac

sre J

COREE AN AMET

re

AB Paonete

ma pa? Ea

hoa Pace pe

coca aa

a ee

Em ere
ct a
SM Bee [Pd 8

wo cummeurn \wo_,[scomecr won om ames\wo_,[ rece

amanees 9 eee oot ase at

TF 7

ser not at

oy oo wie,

we er wees.

me a

Tee So rece
ESAS

«of —\_\—Moun2

Tanons wo cieee
eae, et

EE

rus ;
‘CHECK 40628
we

NOTE: Meosurement zeros the low socket.
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4.2.8. Hz part test }

SET WSTANENT TERY 00 ORE
ih Pasttion ‘To THE vama

bias RANGE Sie AND 0 SOCKET

SORRY ov Ire

Tome Vana ues( connect,
rebel

no

f CORRECT FRE
Es( CORRECT, ueNer on ve oF )¥ES cue

HEADING DI7072 = 10 KHz
ry i

CORRECT FRE " CORRECT FRE
‘QUENCY OW pts oF PES iro ‘QUENCY ON PINS oF YYES. cae
01007 0 Khe M07? = 10 kee _ ee

ory | a —

TORRECT FAET\ vee TEC CORRECT FRE
‘QUENCY ON Pave OF i750, v5, QUENCY ON PINS OF

(0106 9s 0 aie AND Be 1705 #= m2

ta RO
CORRECT FRE CORRECT VEL

auexey on PIN? oF YES cree rage oN PIN? of YES cus
Divas 9e thie o¥7e6 (woUte OFRo no

TORRECT FRET yes GER FOR cHenx
QUENCY ON PIN OF TACK INTER Svea i

A107 te RUPTIONS Tense) |
io

jp a

CHECK !
eo !

SORE 100 ae

To THE vama

ff AND 0 SOCKET
CORRECT FRE CORRECT TEVE

‘QUENCY ON Ping oF YO ‘ON PING OF SO agex
Bie 947077 11066 Ob

RES ES
14427

CORRECT VOI \ yo cree Saean auoees
TAGE. ON PING OF i
D170? 251 kHz br703 01707

ves

caecK

bio i

NOTE: Measurement zero is the low socket.



410

4.2.9, ADC part test

SELEET v= Spel"
N16 THE Vina

“ano 0 s0cKe? :

coRREST VOLTAGE. no /Voctace ion \\ no cHeex
HEME OF San Bon 2 ve Parr

TES res

creck

‘200 : - .

AE PULSES

ov enisor MO orecx
‘i200 > 9703 [a

eS _ —

CORRECT VONAGE

oi Ens oe 1200 2) NO crc(SIGNAL 3)? Digital. PAR

TES

GORREGT CLOOK\ y
‘ON PINS OF 41200 7-82 CHECK

ISIGNAL 4) 2 41200

RES

CHE

ougtaL Paar

cov Nove: SCoPE inPOSITION AC

siova, 2 eb

“LS\
siova «  Lpcetsoue| :

NOTE: Measurement zeros the low socket.

T6428

840629
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4.2.10. Digital part test

SORRY yore i

fon Pints oF 61700 2) NO cue 07700 i
{SIGNAL 5} AND 01701 ;

re

Ser here

ae /\Maca rptoeT sev
ae

ct oad Seno

SGML 8

COWECT A SOWATIRE ANALISER TO THE .

Sarsia wh OLLOwO War :

EE

Sat pea | eo fen
ae to | tepe | ba _——— Oo
sete | Fee) | Ten | SL '
Seto | FP | Tei | éSico — _ ;

NOTE; The SDA and SCL pin 3 and pin 2

of D1700 can be disconnectedfrom

the other IC by bending out the
Ta ow ,

Piv2 ano 3 2 Heck two pins.
‘OF 05700? 01700

we

weAsiRe Tie FoLLowna | LooIe+ Pr87
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4.2.11. Display part test
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4.2.12, Power supply test
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4.2.13. Galvanic separation test (PM 2519/51)
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5 ACCESS

WARNING: The openingof 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 instrument shall be disconnected from all voltage sources before any replacement or
‘maintenance and repair during which the instrument will be opened,

{f afterwards, any adjustment, maintenance or repair of the opened instrument under voltage
conditions is inevitable, it shall be carried out only by a skilled person who is aware of 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.

5.1. 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. 6.2.)

= Remove the top cover.
— Remove the handle.

— Remove the three fixing screws which attach the printed circuit board to the bottom cover (Fig. 5.2. item 1)
— Bend out the two hooks of the front plate (Fig. 5.2. item 2}.

Remove the bottom cover.

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. 6.3. item 1).
~ Disconnect the front from the printed circuit board.
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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. item 4).

— 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 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.

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

NOTE 2: Do not touch the contacts of the L.C.D., the interconnection rubber and the display unit N4 with
the fingers.

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:

+ 2slide 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 slide body is stocked complete with springs and switch contacts.
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5.2. DISMANTLING THE BATTERY POWER SUPPLY (PM. 2519/21)

— Remove the top cover as described.

— 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 printedcircut board can now be removed.
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Fig, 5.5, Dismanting the battery power supply
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5.3. DISMANTLING THE IEC-BUS 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 1EC-bus can now be removed.

— Remove the screening of the IEC bus.
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Fig, 5.6. 1EC-bus

Dismantlingthe 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.
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Fig. 67. Galvanic separation and IEC-bus
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6 PARTS LIST

6.1. MAINP.C.B.

6.11. Resistors

Pos. nr. Description Ordering code
R110 MR30 0.5% BIKI 5322 116 55577
Rt101 M30 0.5% 48K7 5322 116 61388
R1102 0.25% AMES 5322 116 52126
R1103, 0.25% 453 5322 116 62126
R1104 MR25 1% 100K 4822 116 51268
R105 10K 4822 116 51253
R1107 MR25 1% 1008 5322 116 55549
R1708 0.1% 7K87 5322 116 62118
R109 MR25 1% 75K 4822 116 51267
RIN10 MR30 0.5% 100k 5322 116 62125
1200 0.1% 8k76 5322 116 62117
R1205 MR25 0.5% 1K15 5322 116 62121

1208 MR25 1% 3061 5322 116 60904
1209 0.1% 828K 5322 116 62119R1210 0.1% 825K 5322 116 62119

R211 ma25 1% 1K78 5322 116 60515

R1216 R25 1% 178 5322 116 54637

1300 10% BOE 4822 116 30008
1301 1% 1€ 5322 113 21004
1303 MR25 1% 0K 5322 116 54701
1304 mrs 1% 3Ka2 4822 116 51247R1305 MR25 1% 100K 4822 116 51268

1306, MR25 1% 20K5 5322 116 55419
1308 MR25 1% 205K 5322 116 54727
i400 MR30 0.5% 909K 5322 116 56211
R140 MR30 0.5% 887K 5322 116 56265
1402 MR25 1% 3863 5322 116 60954
R1403, 0.1% 1K78 5322 116 51776
i404 0.1% 200K 5322 116 51773
1405, 0.1% 3K01 5322 116 5177
1408, MR25 1% 3362 5322 116 50527R1407 0.1% 30K1 5322 116 61781
R1408 MR25 1% 6Ket 4822 116 51252
R111 MR25 1% eKat 4822 116 51252

1500 PTC 750= 1K5 5322 116 44006
R1501 PTC 780 1KS 5322 116 44006,
1502 R25 1% 10K 4822 116 51253

1503 M25 0.5% 287 5322 116 55279
R1504 Carb. tin, 100E 4822 100 10075
1505 mR25 0.5% 2K87 5322 116 55279
1506 R25 1% tom 5322116 51786
R1508 MR25 1% 100E 5322 116 55549R151 0.1% 16K9 5322 116 52116

R1512 0.1% 121K 5322 116 61774

RI513, R25 1% 100K 4822 116 51268
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Pos. nr. Description Ordering code
Ris14 MR25 1% 226K 5322 116 54729 -
1600 PR37 5% 15E 4822 116 51144
R1602 MR25 0.5% 1K87 5322 116 52123
R1603 MR25 1% iM 5322 116 55535

R1604 MR25 1% 3K65 5322 116 54587
R1605 MR25 1% 248 5922 116 54515
R1606 MR25 1% 51K1 5322 116 50872
1607 MR25 1% 953K 5322 116 51368
R1608 MR25 1% 10K 4822 116 51253

1609 MR25 1% 1K27 5322 116 50555

R1610 MR25 0.5% 1K78 5322 116 52122

R161 MR25 1% 3K48 5322 116 55367
R1612 MR25 0.5% 3K65 5322 116 52124
R1613 MR25 1% 100K 4822 116 51268
1650 MR25 1% 2k26 8322 116 50675
R165 MR25 1% 536K 5322 116 54758
R1653 MiR25 1% 10E 5322 116 50452
R1700 MR25 1% iM 5322 116 55535
R1701 MR25 1% 1k 4822 116 51235

R1704 MR25 1% 10K 4822 116 51253
R1705 MR25 1% 100E 5322 116 55549
R1706 MR25 1% 100€ 5322 116 55549
R1707 MR25 1% SKIT 5322 116 54595

1708 MR25 1% 90K 5322 116 54694
1709 MR25 1% ™ 5322 116 55535
RI710 MR25 1% 5Ki 5322 116 54595

RIT MR25 % 20K9 5322 116 54694
RI712 MR25 1% iM 5322 116 55535

RI713 MR25 1% 100E 5322 116 55549

RI714 MR25 1% 100E 5322 116 55549

RI715 MR25 1% 10K 4822 116 51253

RI716 MR25 1% 5KI1 5322 116 54595

RI717 MR25 1% 10€ 5322 116 50452

RI718 MR25 1% 100K 4822 116 51268

RI719 MR25 1% 1K 4822 116 51235

3800 51K1 1% o.aw 5322 116 50672
380% BIK1 1% ow 5322 116 50672
3802 51K1 1% ow 5322 116 50672 mv
3803 BIKI 1% ow 322 116 50672
3804 BIK1 1% ow 5322 116 50672
3805 BIK1 1% ow 5322 116 50672
3806 BIKI % ow 5322 116 50672

6.1.2. Capacitors

Pos. ar. Description Ordering code
1100 250V 10% eanF 5322 121 44137
c1101 100V 10% 220NF 4822 121 40232
C1102 630V 1% 9.53NF 5322 121 50923
1103 400v 10% 33NF 5322 121 44025
C1104 -20150%  10NF 4822 122 31414
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Pos. nr. Description Ordering code
C1105 —20450% — 10NF 4822 12231414

1201 250V 1.4/10PF 4822 125 50062
¢1203, 250V 10% 47NE 5322 121 44138
c1204 2% 390PF 4822 122 31426
©1205 2% ‘S00PF 4822 122 31426
c1206 2% a7PF 4822 122 31244
1207 3.9PF 5322 122 34107
c1208 =20+50% © 10NF 4822 122 31414
1209 =20+60%  10NF 4822 122 31414
1210 ~20+50% — 10NF 4822 122 31414

1211 -20+50% — 10NF 4922 122 31414

ci2t2 ~20+50%  10NF 4822 122 31414

C1213 2% 4a7PF 4822 12231244
C1214 2% 39PF 5322 122 32047
C1215 2% 30PF 5322 122 32047
1302 10% 2.7NF 4822122 31174
1400 400v 10% 33NF 5322 121 44025
1401 3.9PF 4822 12231217

1402 3.9PF 4822 122 31217
1403 100v 10% 1.8NE 4822 122 30048
1404 2% 10°F 4822 122 31504
1405 tov 20% 15UF 5322 124 14036
1406 100 10% 6g0NF 8322 121 40233
1407 ~20+50% — 10NF 4822 12231414

1408 -20150% — 10NF 4822 122 31414
1409 1oov 10% 1UF 6322 121 40197
1410 =20+50% — 10NF 4822 12231414

c1att —20+50% © 10NF 4822 122 31414

1412 -20+50% © 10NF 4822 12231414

C1500 250V 10% 22NF 4822 121 41587
1501 10% 4.7NF 4822 122 30128
c1s02 10% NF 4822 122 30027
c1503 ~20+50% — 10NF 4822 122 31414

C1504 ~20+50% © 10NF 4822 122 31414
C1505 —20+50% — 10NF 4822 122 31414
C1506 400v 10% 33NF 5322 121 44025
C1807 25V 20% 1UF 4822 124 20944
C1508 10% INF 4822 122 30027
C1509 ~20+50%  10NF 4822 12231414
c1600 ~10#50% — 330UF 4822 124 20705
c16o1 tov 20% 10UF 5322 124 14066
C1602 =10450%  330UF 4822 124 20684
C1603 25v 50% 22UF 4822 124 20698
C1604 25 50% 22UF 4822 124 20698
C1605 25V 50% 22UF 4822 124 20698
c1608 tov 20% 10UF 5322 124 14066
c1609 =20'50% — 10NF 4822 12231414
cie10 2% 47PF 4822122 31244
ci611 10% INF 4822 122 30027
1612 10% INF 4822 122 30027
ci613 10% ANF 4822 122 30027
ci614 10% INF 4822 122 30027
c1700 -20+50% — 10NF 4822 12231414
1701 =20450% — 10NF 4822 122 31414

i702 -20150% — T0NF 4822 122 31414
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Pos. nr. Description Ordering code

1703 —20+50% — 10NF 4822 12231414 .

61704 =-20150% — 10NF 4822122 31414

1705 -20+50% © 10NF 4822 12231414

1706 =-20150% — 10NF 4822 122 31414

1707 —20150% © 10NF 4822 12231414

1708 -2050% — 10NF 4822 12231414

1709 —20150% — 10NF 4822 12231414

1710 2% 47°F 4822 122 31244
cit —20%50% — 10NF 4822 12231414

172 25V 20% 1UF 4822 124 20944
1713, —20450% — 10NF 4822 122 31414
1714 10% 2.2NF 4822 122 30114
1715, -20460% — 10NF 4822 122 31414
C1716 -20150% © 10NF 4822 12231414

1717 10% 2.2NF 4822 122 30114
1718 —20+50% — 10NF 4822 122 31414

C179 25 20% 1UF 4822 124 20944
1720 25V 40% 1UF 4822 124 20944

6.1.3, Semiconductors

Pose. Description Ordering code
v1100 BF2568 5322130 44744
1101 BF2568 5322 130 44744

V1350 BAW62 4822 130 30613

v1400 BF2568 5322 130 44744
1401 BF2568 5322 130 44744
v1450 BAW62 4822 130 30613

1451 BAW62 4822 130 30613

v1850 BZV85-C5V1 4822 130 31456
v1551 BAX12A 5322 130 34605

v1552 BAX12A, 8322 130 34605
v1553 Bzv46-c2v0 4822 130 31248

v1554 BAWe2 4822 130 30613
v1600 Bc638 4822 130 41087
vi601 BD140 4822 130 40824

vi1602 BC547B 4822 130 40959 _
v1603 ‘BC559B 4822 130 44358
v1605 BC559B 4822 130 44358

v1606 BCB47B 4822 130 40959
vi1651 BZV85-C18 8322 130 32212
v1652 BZV85-C18 5322 130 32212
v1653 BYV27-150 4822 130 31628

vi654 BYV27-150 4822 130 31628
V1655 BYV27-150 4822 130 31628
v1656 BYV27-150 4822 130 31628
vi1657 BAWe2 4822 130 30613
v1658 BAW62 4822 130 30613
v1660 B2X79-B3V3 8322 130 31504
i661 BAW62 4822 130 30613
v1662 BZX79-83V3. 8322 130 31504
1663 BRY39 8322 130 40482
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Pos. nr. Description Ordering code

v1670 BAWe2 4822 130 30613

vi67t BZX79-810 4822 130 34297
vi1672 BAWw62 4822 130 30613
vi673 Bawe2 4822 130 30613
vie74 BaWe2 4822 130 20613
vi700 8c5478 4822 130 40959
v1750 Bawe2 4822 130 30613
vi75t BAWe2 4822 130 30613,
vi752 Bawe2 4822 130 30613
vi753 BAWez 4822130 30613
vi754 BAWe2 4822 130 30613,
vi755 BATS 4822 130 31983,

6.1.4. Integrated circuits

Pos. nr. Description Ordering code

1700 mage44o/0021 5322 209 10565
1701 HEF45208D 4822 209 1027601702 HEF4001BD 4822 209 10246
D1703 oa0071 5322 209 81901
01706 HEF451880 4822-208 10275

01707 HEFO1IBF 4822-209 10247

01708 PoDes71 4822 209 10427

03800 HEFA5328D 4822 209 10278
4704 oa0070T 5322 209 81899
4705 o00070T 5322 209 81899
1200 000067 5322 209 81883

1400 oaons8a 5922209 81884
‘A1500 ‘000063KA 5322 209 81898
1600 HATAICN 4822 209 80617

6.1.5. Miscellaneous

Top cover assembly

Deseription Ordering number ary stem Fig.
Top cover assy 5322 447 70078 1 1 Bt.
Mains connector 5322 267 30434 1

Cable mains connector to p.c-b. 5322 321 20854 1

Bottom cover assembly

Cover with screening and feet 5922 447 70077 1 5 52.

Carrying handle 5322 498 54105 1 2 Ba.

Front assembly

Front 5322 447 70076 1 10 54.
Function selector 5322 414 40016 1 4 54,

Window 5322 381 10562 1 " 54.
Loo. 5322 130 90158 1 1 BA,

Rubber connection 5322 290 84079 1 3 54.

Ball 4822 520 40044 1 12 BA.
Display p.c.b. 5922 216 91847 1 2 5A,
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Description Ordering number ay tem Fig.
Preset switch p.c.b. 5322 216 91844 1 5 5A. -

Buzzer 5322 280 10158 1 13 5A,

Cable to switch p.c.b. 5322 321 20773 1 14 Ba.

‘Switch assembly

1N2 printed circuit board 8322 276 11242 1 6 52.

Function switch complete 5322 278 80181 2 7 52.
RPP connector X1005 5322 265 61022 1 6 54,

Printed circuit board

Pos. nr. Description Ordering code ary Item Fig.
Knobs ranging 5322 414 60037 4 18 BA.

Knob preset 5322 414 20043 1 18 54,

Knob power switch 5322 414 20033 1 16 BA.
Knobs zero set 5322 414 60036 2 19 BA.

$3001 5322 276 14338 1 18 Ba.
$3002 5322 276 14338 1 18 54,
$3003 5322 276 14338 1 18 54,3004 5322 276 14338 1 18 54,
$3005 5322 276 14338 1 8 Ba.
$3006 5322 276 14398 1 18 Ba,
$3007 5322 276 14338 1 8 5A.

$3008 5322 276 14338 1 8 54.
$1009 Power switch 5322 276 84077 1 16 54,

X1001 Input socket 5322 267 30544 1 7 54,
1002 Input socket 5322 267 30544 1 a 54,

X1003 Input socket 5322 267 30544 1 54,
F1601 Thermal fuse 5322 252 20117 1 8 2.

F1300 Fuse 630MA 4822 253 30018

F1600 Fuse 50MA 4822 253 30003

T1600 Mains transformer 5322 148 80164 1 8 52.

T1601 Transformer 5322 144 14011 1 9 52.

GI719_—_ Lith, battery 5322 138 10095 1 10 52.

x1004 5322 267 54107
x1600 5322 264 54061

x1700 5322 266 44028 :
x1701 5322 264 44064

x1702 4822 266 40063

3001 4822 265 40157
B1700 Crystal 4822 242 70323

Fuse holder 5322 256 34081 1 n 82.

Mains cable 5322 321 10329

Test leads + test pins 5322 397 60086
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6.2, _ ADDITIONS TO THE PARTS LIST FOR PM2519/21 (battery version)

6.2.1. Resistors

Pos. nr. Description % Ordering code

R9101 20 5 PROT 6322 116 65615
R9102 6.49 05 mR30 5322 116 55614
R9103 6.49 05 MR30 5322 116 55614
R9104 261 1 MR25 6322 116 54502
9105 220 20 0.05W 4822 100 10019
9106 825 1 MR25 5322 116 54541
9201 100K 1 MR25 4822 116 51268
9301 2.2K 20 0.05W 4822 100 10029
9302 10K 1 MR25 4822 116 51253
9303 4.22K 1 MR25 5322 116 50729
R9304 100K 1 MR25 4822 116 51268
9305 10K 1 MR25 4822 116 51253
R9306 10K 1 MR25 4822116 51253
R9401 26.1K 1 MR25 5322 116 54651
R9402 154 1 MR25 5322 116 50506
9403 6.19K 1 MR25 5322 116 55426
R9404 16.2K 1 MR25 5322 116 55361
9405 4.7K 20 0.05W 4822 100 10036
9406 6.36K 1 MR25 5322 116 54597
R9501 464 1 MR25 5322 116 50536

R9502 4.7K 1 MR25 5322 116 54632
6.2.2. Semi-conductors

9101 BZV46-C2V0 4822 130 31248
vg102 BY527 4822 130 31509

v9201 ByS27 4822 130 31509

9202 BAW62 4822 130 30613,

9203 Bawe2 4822 130 30613
v9301 BC557B 4822 130 44568

ve4aor D140 4822 130 40824
vg9402 BC557B 4822 130 44568
va94o3 BZX79-C3V9 4822 130 31981
9501 C369 5322 130 44593

9502 BAWe2 4822 130 30613

‘9503 BZX79-C24 4822 130 34398
v9504 BAWe2 4822 13030613
9505 BAWe2 4822 130 30613
9506 BAX12A 5322 13034605
9507 BAX12A 5322 130 34605

6.2.3. Capacitors

9101 1000UF — —10#50% —16V 4822 124 2077

c9201 15UF 10% 16V 4822 124 20977
co4o1 2.2UF 20% 16v 4822 124 10204
c9402 33UF 40% tov 4822 124 20945
C9501 100UF =10+50% — 10V 4822 124 20679
C9502 270PF 2% 100V 4822 122 31331
9503 aTUF —10+50% © 25V 4822 124 20699

9504 TUF ~10+50% = -25V 4822 124 20699
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Pos. nr. Description Ordering code
6.2.4. Integrated circuits -

Agt01 M317 4822 209 80591
A9401 CA3086 5322 209 86236

6.2.5. Miscellaneous

19501 5322 158 10052
19502 5322 158 10052
T9501 Transformer 5322 148 84061
vig101 Fuse 4822 253 20018

Cable to 2519 5322 321 20856

Cable to battery 5322 321 20591 .
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63. ADDITIONSTO THE PARTS LIST FOR PM 2519/51

63.1. Galvanic separation

63.1.1. Resistors

Pos. nr. Description Ordering code
R501 2.49K 1 MR25 5322 116 50581

R502 3.65K 1 MR25 5322 116 54587
R503 3.65K 1 MR25 522 116 54587

R504 3.65K 1 MR25 5322 116 54587

R505 2.49K 1 MR25 8322 116 50581

R506 787K 5322 116 52161

REO7 16K2 5322 116 55361
R508 287 5322 116 54506
R509 100 1 MR25 5322 116 55549
R510 2878 5322 116 54506

R511 100 1 MR25 8322 116 55549
R512 16k2 5322116 55361

R513 787K 6322 116 52161

Re14 2.49K 1 M25 5322116 50581

R515 365K 1 MR25 5322 116 54587

R516 365K 1 MR25 5322 116 54587

R517 2.49K 1 MR25 8322 116 50581

R518 3.65K 1 MR25 5322116 54587
R519 249K 1 MR25 5322 116 50581

R520 3.65K 1 MR25 8322 116 54587
R521 3.65K 1 MR25 8322 116 54587
R522 3.65K 1 MR25 5322 116 54587

R523 249K 1 MR25 5322 116 50581
R524 787K 5322 116 52161

R525 16K2 5322 116 55361

R526 2878 5322 116 54506
R527 100 1 MR25 5322 116 55549

R528 787K 5322 116 52161

R529 186K2 5322 116 55361
R530 287E 5322 116 54506
R531 100E 8322 116 55549
R532 249K 1 MR25 8322 116 50581

R533 3.65K 1 MR25 5322 116 54587

R534 3.65K 1 MR25 6322 116 54587
R535 2.49K 1 MR25 5322 116 50581
R536 3.65K 1 M25 5322 116 54587

R537 eBiE 4822 116 51233
R538 121K 1 MR25 5322 116 54704

R539 3k48 5322 116 55367
R540 10K 1 MR25 4822 116 51253

R541 10K 1 MR25 4822 116 51253
R542 100 1 MR25 5322 116 55549
R543, 47 1 MR25 5322 116 60412
R544 10K 1 MR25 4822 116 51253
R545 10K 1 MR25 4822 116 51253
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Pos. nr, Description Ordering code
R546 10K 1 MR25 4822 116 51253, -
R547 10K 4822 116 51253
Reag, 16K2 6322116 55361
R549, 16K2 5322 116 55361
R550 16K2 5322 116 55361
R551 18K2 5322 116 55361
R562 2878 5322 116 54506

63.1.2, Capacitors

cot 10UF 50% 16V 5322 124 14066

c503 10NF 100 V 4822 122 31414

504 1ONF 100V 4822 122 31414

C507 1ONF 100V 4822 12231414

509 1ONF 100V 4822 122 31414

e510 1UF 40% 25V 4822 124 20944

eit 1UF 40% 25V 4822 124 20944
e512 10UF 50% 16V 5322 124 14066,
513 2200UF 10% 100V 4822 124 21382
e514 100NF 10% ioov 5322 121 40323
520 INF 400V 6322 122.40364
e521 INF 400V 8322 122 40364

6.3.1.3. Semi-conductors

501 BC559B 4822 130 44358

vs02 BCS47B 4822 130 40959

v503 BCS47B 4822 130 40959

504 BSx20 4822 130 41705
506 BSX20 4822 130 41705

508 Bcs59B 4822 130 44358

509 8C547B 4822 130 40959

vs10 BC5478 4822 130 40959
veil BCB59B 4822 130 44358

vo12 BC547B 4822 130 40959

v513 Bc547B 4822 130 40959
vs14 BSx20 4822 130 41795

516 BSx20 4822 130 41705

v518 BC5598 4822 130 44358

519 BCB47B 4822 130 40959
520 Bc547B 4822 130 40959
v2 BYV27-150 4822 130 31628
523 BYV27-150 4822 130 31628

v524 BYV27-150 4822 130 31628

525 BYV27-150 4822 130 31628
526 BzVB5-C18 5322 130 32212

vs27 Bzv85-C18 5322 130 32212
528 BC559B 4822 130 44358

v529 BC327 4822 130 40854
6.3.1.4, Integrated circuits

A801 LM 393P 4822 209 81223
‘A502 LM 393P 4822 209 81223
Ag21 UA 7805 5322 209 84841
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Pos.nr. Description Ordering code ary Item Fig.
6.3.1.5. Miscellaneous

B501 Opto coupler CNX36" 5322 130 90175 1

8502 Opto coupler CNX36* 5322 130 90175 1
8503 Opto coupler CNX36* 6322 130 90175 1

8504 Opto coupler CNX36* 5322 130 90175 1
B505 Opto coupler CNX36" 8322 130 90175 1

1501 Transformer 8322 148 80164 1 1 57.

F501 Thermal fuse 8322 252 20117 1
1500 Connector 5P 5322 264 50122 1

X1501 Connector 5 8322 284 50122 1

Cable mains con.> galv, separation 5322 321 20862 1 2 57.
‘Cable mains galv. separation > main p.c.b. 322 321 20854 1 3 57.

Flatcable |EC —galv. 5322 321 20863 1 4 57.

Flatcable1EC 2519 §322.321 20864 1 5 57.

Top cover assy 8322 447 70079

xt Mains connector 5322 267 40511 1

Mains cable 5322 321 20697

* Selected types
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Pos. nr. Description Ordering code
6.3.2, 1EC-bus interface :

63.2.1. Resistors

R601 10K 1 MR25 4822 116 51253
R602 100 1 MR25 8322 116 55549
R603 100 1 MR25 5322 116 55549

R604 10K 1 MR25 4822 116 51253
R605 100K 1 MR26 4822 116 51268

Re0s ™ 1 MR25 5322 116 55535

R607 2.74K 1 MR25 5322 116 50636
R608 464K 1 MR25 5322 116 50484
R609 8.66K 1 MR25 5322 116 54613
R610 10K 4822 116 51253

R611 10K 4822116 51253,

R612 10K 4822 116 51253

6.3.2.2. Capacitors

601 33UF 40% 10v 4822 124 20945,
602 1UF 40% av 4822 124 20944
603 SUF 40% 10v 4822 124 20945,
C604 10NF 100V 4822 122 31414
60s 1ONF 4822 12231414
e606 10NF 4822 12231414
607 33UF 4822 124 20945
C608 33PF 4822 122 31067
C609 33PF 4822 122 31067

6.3.23. Semi-conductors

veo BAWE2 4822 130 30613
veo2 BAWwe2 4822 130 30613
ve03 BAWE2 4822 130 30613

‘ve04 BAW62 4822 130 30813
ve0s BAWe2 4822 130 30613 -
veos BAWe2 4822 130 30613
ve07 BAWe2 4822 130 30613
veos BATES 4822 130 31983

6.3.2.4, Integrated circuits

De01 MAB 8440/0036 5322 209 82221
Deoz SN 75161 5322 209 81842
Deos SN 75160 5322 209 81807
D604 HEF40245BD 5322 209 10867
605 N7ALSO2N SC 5322 209 85312
D606 N74LSOBN SC 5322 209 84994

6.325. Miscellaneous

Pos. Description Ordering number ay trem Fig.
601 Connector 24 5322 265 51041 1 6 57.

X602 Connector 5P 5322 264 50122 1

8601 Crystal EMHZ 4822 242 70392 1 8 87.
8601 DIP switches 5322 277 60217 1 7 57.

Plastic ring 5322 268 20141 3
(input sockets}
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7. CIRCUIT DIAGRAMS AND PCB LAY-OUT
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a ADAPTING TO THE LOCAL MAINS VOLTAGE

8.1. PM 2519/01/21

sas our

cS ae 7 aque T1600

vas | 1 mga wa a,
mum rh Ba, oar

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

Adaptation for Connections

~220V ‘TP1009 TP1008 (drawn)

~ 240 ‘TP1010 TP1008

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

8.2. ‘PM 2519/51

i sas nour
= Ga pe]
tes - FEE gt

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

Adaptation for Connections

~220V TP510 TP511 (drawn)

m240V TP509 TPSt1

NOTE: In the PM 2519/51 the mains leads coming from the galvanic separation are for both adaptations always
connected to TP1009 and TP1008on the main p.c.b.

The fuse F1001 is the same for both adaptations (125 mAF).
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a MODIFICATIONS

9.1. MODIFICATIONS TO THE PM 2519/01

‘This service manual is based on the instrument numbers DY 01 3611 and onwards. For the instruments with @
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.
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Fig. 9.1.
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2. For instruments with a serial no, between DY 01 2471 and DY 01 3610, R1105 is mounted on the solder
side of the panel (Fig. 9.2.).
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Fig. 9.2.
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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 (see Fig. 9.3.). For the circuit diagram refer to Fig. 7.18,
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PIGGY BACK PROCESSOR se
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ror invent with sil munber DY 61672 upto DY 6101298 the io hsk proceso replaced by

MAB8440/D026 with internal ROM (mask programmed ROM}. Due to a fault in the software the [EC-bus.
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10. COMPONENT DATA

HEF4001B QUADRUPLE 2-1NPUT NOR GATE

20):

ial fa) fi] fo) £1 fe}:

pon-

ea WEA Yoo

HEF4011B QUADRUPLE 2-INPUT NAND GATE.

Nop te 7 % 93 Ig Is

fe} fe] [2 f2) fe}

:

~ DEA WE

13 A ty tz 01 02 13 te Vs.

Functional diagram Pinning diagram
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DUAI ERHEF4518B DUALBCD COUNT coup? U fxy\0
Fale Fee _

CRD ©:

ie | Poa] [i]s

ako os [s ° nerusies
Ls 24 [5] 18

24 [5] Fi} %0

AS MR oa“Ln

ish 79 [ra
in seussa mors

Pinning diagram
Functional diagram

PINNING FUNCTION TABLE

Poa, CPog clock inputs (1 to H triggered} —

Taye docinnssthso comes [FO] | wal wow |
Mijq,MRg master reset inputs | _t | counter advances

L L_] counter advances
Opa to Oga, outputs
OA TOA OP x | & | nochange

Opp to Ogg outputs x L | no change
L | L ] nochange

4 L | nochange

x | x] | o9t003= 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
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HEF4520B DUAL BINARY COUNTER cop Ug oe

ca Mee
Oy esa

1 a

4 4 On Orn
A

oun [z]e00

My fia) Pi

2 " “ o,

8 7 suse
ie ears

Pinning diagram

Funetional diagram

PINNING FUNCTION TABLE

Se Ge ccm troteeees — LS] FL oe]woe]Fp, CP1p_ clock inputs (H to L triggered)

MRq,MRp— master reset inputs He] b | counter advances
‘a, MRg input L L_ | counter advances

Opa to Oza outputs x] L | nochange

Op to Ogg outputs x L | no change
L |] | nochange

H L | no change

x] x] H ] o9t003~ 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
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HEF4532B 8-INPUT PRIORITY ENCODER

TPRTET Yoo Four os Ia It lo %

S210 oa} Elml felyew to}?
2 A

2212 ia =) HEF 45328Ba213

Yiuzw sof

Atrios "tf UE oooe
Blere Te 's le '7 EN O2 OF ¥55
a = re

paw x E98
slevavw et whe Pinning diagram

° :

PINNING

Functional diagram _.lgtol7 priority inputs

Ein enable input

Eout enable output

Gs group select output

Op to Oz outputs

TRUTH TABLE

DOSSODRnooeoce
LyX] xX] xp xp xp xp xP Xie LPeye L

HULL L L eye L L LP Lye yep uy

HJHIX|] xX} xX] x] x) x} xy] HP HPA] AH L

wfefelx|x}x}xfxdxfayafadefe

wfeftepu} x} x] xp xfxfpafatepage

HEL L}L] RY xX} xX} x] xXpPauTa L L L

afedtefepeta} xf x}Pxdafetapage

wfefepefecfef af xt xfatedateye

HOL L L L L L HI X]HYIL LP HE

afefefepefepefetapafefefege -

H = HIGH state (the more positive voltage)
L_ = LOW state (the less positive voltage)
X = state is immaterial
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HEF40245B OCTAL BUS TRANSCEIVER WITH 3-STATE OUTPUTS:

ot U bgyso

oy “Gl fais
” fraJBo

: iS A ag FeoH in fae.
su sl Fes

4 pte sol '

La a
4) > Pa] 16 840706

CHA Proning degra
a5) > cs PINNING:
[tH AgtoAy data input/output4 Bg to By data input/output

; = A oR direction input
4 Ey output enable input

<]

2 > ha FUNCTION TABLE
oH pute —‘Inputfoutpus

=a A, B,ss To | de Lefontan Lo |
[tH Tt pace | imo<} L H input | B=A

atx |e

Dla > Bolt

[tH H = HIGH state (the more positive voltage)<} L_ = LOW state (the less positive voltage)X = state is immaterial

2 high impedance OFF sate

Functional diagram,
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‘SN75160A, SN75161A

1EEE-488 GPIB BUS TRANSCEIVERS

‘SN75160A Description
IN DUAL-IN-LINE PACKAGE These octal bus transceivers are designed to provide
(TOP VIEW) ‘communication on the general-purpose interface bus

TERMINAL (GPIB) between operating units of the instrumentation

Vee ‘or oR bi on a8 a system,
a_fe]_fil BLA al ‘The sixteen signal lines normally required by the interfacesystem can be implemented with two devices. The

SN75160A handles the eight-line data bus, The date-

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 active

‘turn-off feature has been incorporated into the bus-

terminating resistors s0 that the devices exhibit@ high
impedance to the bus when Voc =0 V.

‘When PE is low, the bus outputs of the SN75160A have

WEEE El Te] [2] [io] the characteristics of open-collector outputs. They act as
Te G62 83 Bf 5 8557 _&8, GND three-state ports when PE is high. Taking TE low places

as those ports in the free-state, wherein they can be driven
css) by the bus lines, and enables the D outputs.

Table of abbreviations srassr__ By the bus

~ N DUAL-IN-LINE PACKAGE
CONTROL DC | Direction Control (ror view)

INPUTS PE Pull-up Enable seRMInaL
TE | Talk Enable ————_

Veo (REN IEC NOAC NRFD DAV £Or ATH SRQ) DC

SN75160A Bus side of device fs) [3] fe] fs] fe) [3] ia
VO PORTS Terminal side of device

SN751614/162A | ATN | Attention

SIGNAL DAV | Data Valid

mnemonics | EOI | Endof identify

IFC | Interface Clear

NDAG | Not Data Accepted

NRFD | Not Readyfor Data
REN | Remote Enable

by be] LJ [s] lel [J Lo]
SRQ | Service Request TE REN FC NOAC NRFD DAY EOI _ATN SRG, GND
SC | System Controller —erev

Bus
srasse

$8N75161A function table
'SN75160A function tables

ee ee
inputs _JouTPuT| INPUTS _|OUTPUT woe [pe np Rr Rog

D TE PE B B TE PE] D BR of det Padtok
HHH] HO feu xfoL

ee

Hx Le] fF [x Hx] z '
ee

x ux] F

F = fre tate" = high evel, L = low level, X » ierlevant, 2 =
high-impedance state. “This is the high-impedance state of a nor-
nal 3sate output modified by the intemal resistorsto Vgg and
ground.
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(00 0063 Programmable Current Source “i
Vss ano VoD. esp] Ube

fee] cotock[s} o@aoes [iyo
s

| Tess avs 8| RNG ¢

Ln | :fom ase

f

Pin nr. Name eseripton

1 Irs Ref. current adjustment With Rs the output current can be adjusted,

2 Cs Smoothing Capacitor Smoothing capacitor for the switched currents.
3 | te 1 Ret Common Common conection of fs and Rp.

4 Vss- ‘Supply Negative supply voltage
5 | colock Capacitor forthe cock aster.
6 Clock

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

8 Vout Output voltage Outputof the compensation amplifier.

9 C comp. C. Compensation Compensation capacitor for the compensation amplifier,

10 +Vin + Input + and — input of the compensation/protection amplifier.
WW Vin — Input Compensation: With the amplifier the current consumption of

‘the ADC is compensated during 2 measurements.

Protection: Wich the amplifier also the leak eurent through the
Protection diodes during { measurements is compensated.

12 RNGC Range C Together with signal RNGB the signals determine the digital

13, RNG A Range A range information from the OQ 0059.

Range | Measuring current} RNGA RNGB RNGC

1kQ 1mA 1 1 1

10 kQ 100 pA 0 ° oO
100 kQ 10 pA 1 ° oO

1MQ 1 uA oO 1 oO
10 MQ. 100 nA 1 1 oO

14 Vdd ‘Supply Positive supply voltage.

15 ‘GND GROUND ‘Supply zero.
16 | tou Output eurent

[os Smoothing caactor.

w|i With Rp the temperature-coefcien ofthe reference currents
determined,
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00.0067 ADC

PINNING & PIN FUNCTIONS Pin Name Description

umber

vd U ve 1 v~ Most negative supply & substrate
2 cl Clock Input

“ ee 3 co ADC Clock Output

cof] es 4 D0 ADC Data Output
8 8PI —_Butfer & Protection Input

eof jem 6 BO Buffer Output
ori] bay 8.11 HIT.2 — ADCHI Inputs9 to ADC LO Input

ET coos HL” 10 Lec Low Buffer Capacitor
oo FF] b]se 7,12 GND Digital Ground

18 AZC_——AZC Input

we rae 4 RANGE — Range Input

vf] [lees 16,17 RA1,2 Range Resistor A
16,18 RBI,2 Range Resistor B

vee [i] ee 19,20 X,Y _ Integrator Capacitor
waft] Fa}rance 21° COM_—_Common point for current source resistors ~

' 22 ORS Series Resistorovo Fajaze aU Parallel Resistor f Current Source

= 2 Ve Most positive supply
eon

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

bs

B aze ance nepenence

— ovo wer
Cl

t—-f> PEcals

vole

A| 2
Weto oe —

af covere | | Sourcedada = a
i
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00 0068 RMS CONVERTER

wae . sour GH agen
or no set [5] Ra

ReorE eR 2 feFs
Pa] Q fe

-t STEA7O
4 L 860727

[| Tre]

Pin nr, Name Description

1 RB Range resistor B
2 RB Range resistor B

3 n Input 1

5 VN Negative supply

8 GND Ground

9 CF/ZC OUT Digital output

410 CF/ZC SEL Digital output select
ay PROT Input protection clamp

12 cRMS Integrating capacitor

13 JOUT Current output

14 ve Positive supply

16 ENA Enable input

v7 12 Input 2

1B RA Range resistor A

ENA SELCF/ZC SEL RNG FUNCTION

1 x x Power down mode

0 1 oO Low range Measurement mode
0 1 1 High range Measurement mode

oO oO O Low range Counter mode
oO oO 1 High range Counter mode
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00 0070 DISPLAY DRIVER

vee Uf vo0 Name Pin no. Description

$03 er s01sos 213
sot [23] era 17-22 f Driver outputs

‘08 [25] eP3 BP1-BP3 (25-27 Back planes
sos [5] REF ADJ REFADJ 24 Voltage reference adjustment

sor (| [a5 ose SDA 18 Serial data line

S08 [22] sor scl 16 Serial clock tineoa0070

soo [F] soz VEE 1 Neg. voltage supply
soo [3] [20] sors VDD 28 Ground

son [3] sors vss 14 Pos. voltage supply i
son fi] [i] srr

sora [2] sone

sou [] [is] sou

vss Ea] [5] sox

wren
aon

Pinning 00 0070

(Top view)

BLOCK DIAGRAM.

LE SASSAARSS SSA
i ad

zelagr ao) Rerenence \2[~ >) SAcKmLANe seowent
vouaces. 9 ee omens Larekes

[Joao |
of j0

[thy
cousren

waron Fee
ve sevect [ofptaers

a ee

[he i Si cchhh .
Teva

2y ILLAT 2 Ive TRANSloo epee TTia
voo | A 4
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0G 0071 ADC INTERFACE

Name Pinnr. Description ig ee _ / —on Lens: I
of [e}as VEE 1 Neg. voltage
or] fa)sea AZC 2 Automatic zero contro! to ADC

of oe Date 3 Data signal from ADC
oxffa] aoe [E]aeanr Clk 4 Clock input

ot Frncx Ready = 5——_=Ready output
as [ie] [Byoera SCL 6 Serial clock line
or Fete SDA 7 Seal data tine

vot] oq Awe VSS 9 Positive voltage
sue 00...7 8,10-17 Outputs
Eat VOD 18 Ground

(Top view)

rl 4 [} “i H

Te t—- Sey
me [pa Lee tH TET Ht a

Ip boo —e 1ce aod
Bab 2 ' [Teeny | we

. ee [a 1 oO orenrLest] |
vce lec] ! a oe Se

4° = cclstens ls] ;

z Pica os eer | 7
Ct: Uae | ia Laeoxo feip—[b | | [<}

en SEQUENCE CONTROL®BAIA CONVERTER [oosce | eo __——_-__- ai met | 4ems A ee be ao ae
i ! IH eo



10-12

pooesrttaix8m sraTICRAM

General description

The PCD8571 is a low-power 1024-bit static CMOS/RAM, organized as 128 words of 8 bits each.
Data and address are transferred serially via a two-line bidirectional bus (I2C), Automatic word address .
incrementing in read/write modes minimizes bus traffic. Three hardware address pins AO, A1 and A2 identify
when several devices are connected on the bus, which allows the use of up to 8 RAMs without additional
hardware,

4}A0 SELECT ARRAY

;

——
slsoa >| rurer | Jous conraoe —— a — -

,

wo] Dp

is co

a2 fe] sou if

va H-

Pinning diagram - ~ - ~

PINNING

1to3 AO to A2 Address inputs

2 SS Se
6 SCL Serial clock tine f '“C bus
7 TEST Test input for test speed-up; must be connected to Vgg when not in use

(power down mode, see figures)


