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4 l 
I. I ntroduction 	 GENERAL l 


l 


The Philips AC millivoltmeter PM 2454 B is a sensitive and accurate measuring instrument suitable for fleating 

measurements from 50 IlV up to 300 V in the frequency range from 10Hz up to 12 MHz. 

The instrument can be powered, either directly by mains or by means of an accumulator. 

By this, and the very great bandwidth and sensitivity the instrument has a width range of applications, e.g. 

measurements on LF and HF amplifiers, carrier-wave telephony, electra-acoustical as weil for measurements 

on transducers and measuring-transfonners, etc. 


The d.c. output, moreover, makes it possible to employ the instrument as an a.c. / d.c. converter. 

The instrument has a great indicating speed, a high temperature stability and is quickly ready for use. 

The 12 measuring ranges of l mV up to 300 V fsd .overlap so that a high reading accuracy is obtained. The 

moving-coil instrument is provided with a mirror scale with the ranges O - 30 and O - 100 as weil as dB scale 

from -20 dB .. . + 2 dB (total span - 80 dB ... + 52 dB). 


By means of the measuri ng-probe PM 9336 the i nput i mpedance can be changed from l Mn//30 pF except 

capacity measuring cable (100 pF) into 10 Mn/ ll pF to permit measurements on very high ohmic circuits. 


II. Technical data 

Properties expressed i n numerical values with tolerances are guaranteed by the factory. 

Numerical values without tolerances serve only for information and represent the properties of an average 

instrument. 


11-1 ELECTRICAL. 

Measuring range 	 50IlV ... 300V divided into 12 rangesfrom l mV ... 300V (fsd.) 

dB Measuring range 	 - 80 dB ... + 52 dB (12 ranges) 

OdB = l mW into600Q, 0,775 V 


Frequency range 	 10 Hz ... 12 MHz 

Input impedance 	 direct l Mn//33 pF 

with PM 9336: 10 MO/ / 11 pF 


Accuracy : Frequency 

40 Hz - 400 kHz ± 1% of reading, ± 1% fsd. 

10 Hz - 40 Hz ± 3% of reading, ± 1% fsd. 


400 kHz - 2 MHz ± 2% of reading, ± 1% fsd. 
2 MHz - 6 MHz ± 2% of reading, ± 3% fsd. 
6 MHz .- 12 MHz ± 4% of reading, ± 4% fsd. 

Note: By application of probe PM 9336 the accuracy will decrease 3% 
of reading. 

Pre-deflection 	 <3 scale divisions (w ith open or short-circuited input) 

Influence on accuracy: 

10% pointer deflection < 0.45% 

30% pointer deflection ~ O. 15% 
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Temperature range 

Temperature coeffi cient 

Effect of mai ns vol tage 
variations 

Rectifying circuit for the 
meter section 

Meter scale 

Overload protection 

Max. permissible voltage 
(all ranges) 

Common mode rejection ratio 
(between Lo and housi ng) 

: O ••. + 45°C 

: :::. 10/ 00/C 

: A mains voltage variation of 10% causes an additional measuring error
0

of 1 / 00 

: Average val ue rectifier 

Mirror scale with knife-edge pointer 
Calibrated in rms values of sinusoidal input voltages 
Linear division from O ••• 103 and O ••• 325 
dB sclae from - 20 dB •.. + 2 dB. 

: 	In the ranges 1 mV to 300 mV: 
300 V for frequencies between 10 Hz and 10 kHz 

10 V for frequencies above 10 kHz 
Other ranges: 
300 V for frequencies between 10Hz and 12 MHz 

Between Hi and Lo 400 V d.c. 

Between Lo and housi ng 500 V d. c. or 500 V 


pp 

In the 1 mV range 
Frequency 
10 Hz kHz > 140 dB 

1 kHz 10 kHz > 130 dB 
10 kHz 100kHz > 120 dB 

Note: These values decrease with 10 dB/ range in the higher ranges. 

Impedance between Lo and housing : 1 GG/ / 1.4 nF 

d .c. Output 

Accuracy d. c. output 

Supply 

Long-term stability 

11-2 	 MECHAN ICAL. 

Dimensions 

Weight 

Output resistance 1 kQ 

Output voltage 1 V short circuit proaf. 


: Frequency 
40 Hz - 400 kHz 
10 Hz - 40 Hz 

400 kHz - 2 MHz 
2 MHz - 6 MHz 
6 MHz - 12 MHz 

Mains voltage 
110 V or 220 V ± 10% 

± 1% of reading, ± 1% fsd. 
± 3% of reading, ± 1% fsd. 
± 2% of reading, ± 1% fsd. 
± 2% of reading, ± 3% fsd. 
± 4% of reacli ng, ± 4% fsd. 

Additional adaption by 18 V is possible 

Mains frequency 48 - 60 Hz 

Extemally d.c. supply 4 - 6 V 

Current consumption at 5 V: 

approx. 150 mA 


0
: At min. 90 operating days 1 / 00 of fsd. on the average 

: Height 145 mm 
Width 236 mm 
Depth 298 mm 

: Approx . 3.5 kg 
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III. Accessories [ 

l 

I 


111-1 SUPPLlED AS PART OF THE EQUIPMENT. I 
- Measuring cable 


- Fuse 250 mA d.a. 


- Manual 


111-2 OPTIONALLY AVAILABLE. 

- Measuri ng probe (10: 1) PM 9336 


- Meosuring cable BNC-BNC PM 9074 


Length l m Impedonce 50 Q 


- Meosuring coble BNC-BNC PM 9075 


Length l m. I mpedonce 75 Q 


- Measuring coble BNC-BNC PM 9076 


Length l m. Impedonce 135 Q 


• 

A 
ST 69 5 

Fig . 1. Meosuri ng probe PM 9336 
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IV. Principle of operation J 

J 
J 

J The test voltage connected to the "INPUT" socket is supplied to the input attenuator. This is a capacitively 
compensated and fully screened voltage divider with a proportion of l : l or 1000 : l. The output of the 
attenuator is connected to the input of the impedance transformer consisting of a feedback two-stage

J amplifier. 

The main attenuator following it is an ohmic voltage divider operating in steps of 10 dB and ensuring a 
constant and low impedance for the preamplifier.

J The lotter consists of two amplifier stages with a high input impedance and a low output impedance. The 
amplifier stage supplies the voltage for the rectifier circuit following it, the rectifiers of which are included 

] in the feedback network of on amplifier. The rectified current, which is proportional with the input voltage, 
flows through a test resistor . 

The voltage drop ocross this resistor is measured differentially by means of a d.c. amplifier supplying the
] current for the test instrument. This amplifier 0150 supplies the voltage for the d.c. output. 


] 
A reference voltage supplied by a calibrating-voltage generator which only works if supplied from the mains 
is opplied to o test spot at the reor of the unit. With the aid of this voltoge the unit can be colibrated in the 

J 

100 mY ronge. Furthermore this voltage renders it possible to adjust the attenuator probej this should be done 
in the 10 mY range. The unit con be fed from the mains or from accumulators that have to be connected 
between points 4 ond l (+ to 4) of BU4j points land 2 of BU4 must be connected with the plug. 

A DC-DC converter ensures that the d.c. supply vol toge is converted into the required, stable + 15 Y ond 
- 15 Y voltoges supplying the test amplifier.

I F urthermore the DC-DC converter ensures o good separation between the test amplifier and the supply source. 

] 

J 
I, so. 

INPUT o : -----ctJ ---cb[> [>
IOdB00d8 

J STEP STEPS 

[> 

110 - nov H~ 
o 

C-DC 
CON VERTE R 

l 

REF 
VOLT AGE 

+ lSV 

- l SV 

RE" 

J EX T SUWLY evrruT 
IV 

] 

J 

I 
lQOmVGE" ER. A TOR 

J 
S f ~ l~ 

] 
Fig. 2. Block diagram 

1 
l 
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V. Installation DI RECTIONS FOR USE 

V-l. MAINS SUPPLY. 

Before the instrument is connected to the mains, check that the instrument is set to the lead voltage by means 
of si ide switch SK ,. 

- Mains voltages between 99 Vand 121 V set SK 1 to 110 V 

- Mains voltages between 198 Vand 242 V set SK 1 to 220 V 

- If necessary, connect the transformer windings as shown in fig. 3. 

The instrument is set to 220 V in the factory. 

V-2. FUSE. 

Make sure that only fuses with the required current rating and of the specified type are used. 
The use of repaired fuses anQ the short-circuiting of fuse holders is prohibited . 
The rating of the mains fuse at the rear of the instrument should be 250 mA delayed action. 

V-3. EARTHING. 

The instrument should be connected to a protective earth in accordance with the local safety regulation. 
This can be effected via the 3-core means lead. The mains plug should only be inserted in a socket outlet 
provided with a protective contact, the protective action of which is not cancelled by the use of an extension 
card or device without protective conductor. 

V-4. BATTERY OPERATION. 

The instrument can also be powered by means of an accumulator. 

- Connect a voltage from 4 - 6 V to BU4 by means of a 5-pole connector. 
+ to pin 4 
- to pin 1 

Warning: Wrong connected polarity will destroy IC 201. 
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VI. Operation l 


[ 


[ 

VI-l. MECHANICAL ZEROSETTlNG. [ 

- Place the meter in a horizontal position and check the zero-setting of the meter. 


- If necessary correct the setting by means of plastic screw "A", fig. 4. [ 


VI-2. SWITCHING ON. [ 
The instrument is ready for use after connection to the mains and earthing. 

It is switched on by means of switch POWER ON (SK 2). 
 [
A warming-up time of approximately 30 min. should be observed to obtain full accuracy. 

[
VI-3. CALlBRATlON. 

VI-3.1Instrument. [ 
- Select measuring range 100 mV 


- Connect the shield of the measuring cable (Lo) to BU3 at the rear 
 l: 
- Put the signal lead (Hi) to the measuring spot "REF" at the rear 


- Ad just the meter to 100 scale di visions w ith potentiometer "CAL" (R 224). 
 I: 
VI-3.2 Measuring probe PM 9336. 

[
- Before ad justing, the instrument shou Id be cal ibrated as described above 


- Select measuring range 10 mV 
 [
- Connect the "earthlead" of the probe to BU3 


- Put the signal lead (Hi) to the measuring spot "REF" 
 [
- Adjust the probe by means of adjusting screw "A", fig. 1. 

[Vl-4. MEASURING. 

- Select the correct measuring range with range selector SK 101 [ 
- Connect the test voltage to coaxial socket "INPUT" (BU1) with the delivered measuring cable. 


Notes: 
 [
- By means of the 10: l measuring probe PM 9336 the input impedance can be increased from l MO// 30 pF 


(except capacity of the cable: 100 pF) to 10 MO// 1 l pF. 

This permits of carrying out measurements on very high-ohmic circuits. 
 [ 

- In case of measurements in the lowest range, (l mV) it may occur that h.f. interference signals will influence 
the results. 
Therefore it is advised to shield the measurement circuit. [ 

[ 

[ 

[ 
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VI-5. D.C. OUTPUT (BU5 and BU6). 

The instrument is provided with a floating d.c. output. The Lo is directly connected to the shield of the 

"INPUT" connector BUl. 

The output voltage is proportional to the input voltage and is l V at full scale deflection, irrespective of the 

seleeted measuring range. 

The impedance of the d.c. output is approx. 1 kO. 


VI-6. ERRORS DUE TO DISTORTION. 

Although the meter indicates the mean value of the full-wave rectified voltage, the scale of the instrument is 
calibrated in rms values of sinewave voltages. As a result measuring errors will arise when measuring non
sinusoidal voltages. 

The values of these depend on the coefficient of non-lineair distortion. 

Fig. 4. Front view 

• -- ~ 
- - ..;Y.-. • 

' C AL"'R l BU4 BU5 BU6 SKl VL 1 
Fig. 5. Rear view 
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VII. Circuit description 

VII-l. MEASURING SECTION. 

Input circuit, Fig. 6. 

L 

I. 

SERVICE DATA I. 

I~ 

L 

tThe test voltage connected to BUl is supplied to the impedance transformer stage via C 101 and SK 10l/lf and 
SK10l/2r (direct input) or via SK10l/lf; RIOI ... Rl04; C103 .•. C106 and SK10l/2r (via the high ohmic, 
frequency-independent 1000: l attenuator). [In both cases the input capacitance is equalised by means of C102, so that a possible probe (PM 9336) can be 
used i n every test area. 

Impedance transformation circuit, Fig. ? l 
This circuit consists of a two-stage amplifier (TS10l and TS102), the output signal of which is fully fed back. 
Thus a stab le single amplifier with a low output impedance is obtained. L 
For the protection of the field effect transistor TS10l two protective diodes GR102 and GR104 are provided 

which inthe reverse direction are connected between the input and GR10l and GR103 respectively. 

If the input voltage exceeds the zener voltage of GR10l or GR102 or GR104 will become conductive, as a 

result of which the voltage on the gate of TS10l is limited. 

The current through the diodes is limited by the impedance of the input circuit Rl06 - R108 and Cll!. 

In the voltage divider that follows now and that consists of SK10l/3r, Rll? ... R126 and Rl28 ... R132 the 
 L 
test voltage is attenuated in steps of 10 dB. Cl18 and Cl19 prevent the frequency-response curve from 
rising. 

[
Amplifier, Fig. 8. 


This consists of two feedback circuits, viz. TS103 with TS104 and TS105 with TS106. 

A d.c. feedback from nod a I point R154 and RIM via R133 to the base of TS103 is wired across the whole [ 

assembly. 

The amplification of the first circuit is determined by Rl40 and R141 and that of the second circuit by R13? 

and R142. [ 

The RC network R135 and Cl22 blocks oscillations from the first circuit. 


AC-DC converter, Fig. 9. [ 
This converter contains the amplifier stages TS10? and TS109 with TSllO coupled by the emitter-follower 
TS 108. [
Test resistor R158 is included in the feedback network together with the rectifier circuit. 

TS l 09 and TS 11 O together consti tute an ampl ifier stage i n cascode arrangement . Thus feedback from the output 

signal to the input of this amplifier stage is avoided. 
 [ 
By means of a differential amplifier (TS115 ... TS118) the operating point of TSllO is compared with the 
voltage obtained from potentiometer RI8?, see Fig. 10. A possible deviating voltage is amplified and fed 
back to the base of TS lO?, so that the voltage i s corrected. The vol tage on the collector of TS 110has been [
chosen so that it is equal to the emitter voltage plus half the knee voltage of GR106 and GR10?; consequently 
the latter diodes can never be come conductive on account of a voltage difference between the collector of 
TS 110 and the emitter of TS lO? T o prevent the a. c. signal from the collector of TS 110 from bei ng fed back [
to the base of TS10? via the differential amplifier, Cl52 has been applied across this amplifier. Ä5 a result 
of this the variable-gain amplifier behaves as an integrator with a time constant governed by Cl52 and R196. 
The property of this integrator is that it passes on signal with frequencies below f = l after amplification, [
but attenuates signals strongly if their frequency is higher. 2TT. RC 

[ 

[ 

[ 
.. 
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DC amplifier, Fig. 11. [ 
The rectified voltoge opplied ocross test resistor R158 is token up via resistors R160 ond R162 supplied to the 
d.c. amplifier via R163 ond Rl64. [R160 - R162 ond C140 ... C142 constitute o low pass filter. 

The d.c. amplifier consists of three d.c. coupled stoges. The first stage is formed by the FET pair TS111 ond 

TS 111'. The use of this pair of FET's ensures ostobie zero point ond o very low input current. The output [

si gnol of the first stage is appl ied to the junction of R166, TS 111 ond R168, TS 111'. This signa I dri ves the 

second stage consisting of the transistors TS 112 ond TS 113. 


[ 
VII-2. SUPPLy SECTION. 

[
Mains section, Fig. 12. 

The two primary windings S land Sl' of TS 1 con be connected in series or parailei by means of SK 1. 

For series-connection it opplies that the mains voltoge is 220 V. [ 

For parailei connection the mains voltoge is 110 V. 


By connecting S2 in forward or reverse direction the unit con be mode suitable for mains voltoges of 238, 128, [202 ond 92 V. The output voltoge of TS1 is rectified by GR201, smoothed by C202 ond stabilised by the 
circuit TS201; GR203; R204 ond R205. The lotter circuit functions os follows: if the voltoge on the cathode of 
GR203 exceeds the zener voltoge, this cathode will become conductive. The base of TS201 is driven, o 
collector current equal to hFe (I GR203 - VBE ) wi II stort flowing ond wi II increase the voltoge drop ocross [ 

R205 

R202, so that the voltoge rise ocross GR203 is counteracted. 
 [
If points land 2 of BU4 are interconnected, this circuit no longer functions. The odditionol current then 

released con be used for charging on accumulator box via the resistors R201 ond R203; the accumulator must 

be connected to BU4. 
 [ 
DC-DC converter, Fig. 13. 

This converter consists of on ostobie multivibrator driving the base of TS205 via the emitter-follower TS204. [ 
If TS205 is conductive, on energy equal to ~Li2 will be stored in the core of T201. If TS205 is driven Out of 

conduction, this energy will be shifted to the buffer capacitors C206, C211 ond C212 via GR208, GR209 ond 
 [GR210. These capacitors will be charged to o voltoge that will be higher according os the energy that is 
shifted greater. If the voltoge on C206 exceeds the zener voltoge of GR207, the collector current of TS206 
will decreose, so that the voltoge divider R212 ond R213 is less affected; the voltoge on the junction of 
R212 ond R213 decreoses. This lower voltoge affects the astobie multivibrator so that the time during which [ 
TS205 is driven into conduction is shortened. Consequently the energy stored in the core of T201 drops, so 
thot the voltoge ocross C206 ond hence ocross C211 ond C212, is reduced. The functioning of the ostobie 
multivibrator is os follows, see Fig. 14. It is assumed thot the voltoge at the junction of R212 ond R213 ond [ 
the collector of TS206 is a.Ub. 

Let us assume that the multivibrator flops over, os o result of which TS202 becomes conductive. C204 will [
charge itself via R210 ond the base emitter diode of TS202 to o value of Ub. The voltoge ocross C203 was Ub. 

C203 will showa tendency to charge itself via R208, GR207 ond TS202 from -aUb to +Ub. The voltoge on the 

base of TS203 wi II therefore vary from -aUb -+Ub. At the moment when C203 hos been chorged to 0.6 V, 
 [
TS203 is driven into conduction. The collector voltoge of TS203 becomes zero. C203 will charge itself to o 

Ub via R207 ond the bese emitter diode of TS203. TS202 is driven out of conduction via C204. 

C204 will showa tendency to charge itself from -Ub to +aUb via R209, GR206 ond TS203. The voltoge on the 
 [base of TS202 will consequently vary from -Ub - +aUb. At the moment when C204 hos been charged to 
0.6 V TS202 is driven into conduction ond the entire process is repeoted. 

[ 
VII-3. REFERENCE VOLTA GE GENERATOR, Fig. 15. 

This circuit only functions if the uni t is supplied from the mains. The generator contains o four-sca ler, IC201 [ 

which receives its input signal from the ostobie multivibrator of the d.c./d.c. converter. The output of the 

divider drives the chopper transistor T5207 which is connected inversely. TS207 tronsforms the d.c. voltoge 

of the reference diode GR211 into a square-wave voltage which is so divided by R222 .. _ R225 that this [ 

voltoge, if connected to the 100 mV range ond with o weil adjusted sensitivity of the amplifier, ensures full 

deflection of the test system. The supply voltage For GR212 is stabilised by means of R220 and GR211. 
 r 

r 
r 
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VIII. Access 

The opening of parts, or removal of covers, is likely to expose live conducIors. The instrument should there

fore be disconnected from all voltage sources before any opening·of parts or removal of covers is started. 


During and af ter dismantling, bear in mind that capacitors in the instrument may still be charged even if it 
has been separated from all voltage sources. 

USE A WELL-FITTING CROSSHEAD SCREW-DRIVER TO DISMANTLE THE INSTRUMENT TO PREVENT THE 

CROSS-SLOTTED SCREWS FOR DAMAGE. 


VIII-l.DISMANTLlNG. 

l. Top cover 

- Remove both screws "A" (Fig. 17) 

- Lift the cover at the rear and slide it backwards from the unit. 

2. Bottom cover 

- Remove both screws "Bli (Fig. 17) 

- Lift the cover at the rear and slide it backwards from the unit. 

IX. Maintenance and servicing 

AC millivoltmeter PM 2454 B requires no maintenance because the instrument contains no components which 

are subject to wear. 


However, to ensure reliable and faultless operation, the instrument should not be exposed to moisture, heat, 

corrosive vapours and excessive dust. 


IX-l. SERVICEHINTS. 

If service work must be performed, the following points should be taken inta account to avoid damage of the 

instrument. 


- In case of measurements on a switched-on instrument proceed carefully to avoid short-circuits by means of 

measuring clips or measuring hoaks. 


- For soldering use absolute (y acid-free saldering tin. 

- For all saldering work on the printed circuit boards, use a miniature saldering iron (35 W max .) with a thin
cleaner or a vacuum saldering iron. 

- On the printed wiring boards jumpers are introduced at the conductor side; they can be used to interrupt 

circuits in order to test the functioning of the corresponding circuit. 


- To check the power supply unit (U2A) the rest of the instrument may be simulated byaresistor of l kO 

between + 12 V and ~, and - 12 V and ~ . T~e resistars may be put inta the connector BU201. 


- The d.c. settings of the instrument gi ven on the circuit diagram are measured with the input short circuited. 
These values represent an average instrument. l 

l 
l 
I 
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x. Checking and adjusting I 
1 
l 
l X-l. GENERAL. 

The tolerances stoted in this chapter correspond to the factory dato; they apply when the instrument is re

l adjusted completely. Such dato may differ from these given in chapter II. Technical Dato. 

To calibrate this instrument only reference voltoges ond rneasuring equipment with the required accuracy 
should be opp lied • 

Before calibration, o warming-up time of appro~imately 30 minutes should be token into account. 

J X-2. SURVEY OF ADJUSTlNG ELEMENTS. 

J The next table gives o survey of the adjustments ond checking procedure. 

For o complete adjustment adhere to the sequence of point 3 of this chapter. 

J Adjusting Fig. Adjustment or Required measuring or Adjust according to 
unit final adjustrnent auxiliary instrument chapter X sub-poi nt 

J 


J 


J 

J 

J 

J 
] 


J 


J 

l 

l 

I 

I 


R231 

R103 

R187 

R173 

R179 

R218/R230 

R224 

C 102/103 

Colibrating the 
instrument 

Frequency
independent 
voltoge 
divider 

Operati ng poi nt 
of TS 110 

Zero point 
DC amplifier 

DC output 

Suppression of 
interference 
voltage 

Reference 
voltage 

Frequency
independent 
voltage 
divider 

LF generator 
precision LF milli 
voltmeter 

Voltmeter; for instance 
PM 2403 

Voltmeter, for instance 
PM 2403 

LF generator, precIsion 
LF millivoltmeter. 
Voltmeter, for instance 
PM 2421 

HF scope, for i nstance 
PM 3450 

LF generator, precIsion 
LF millivoltmeter 

LF generator, precision 
LF millivoltmeter. 
Probe PM 9336 

3.7 

3.8 

3.4 

3.5 

3.7 

3.6 

3.9 

3.8 
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X-3. 	 ADJUSTlNG PROCEDURE. l 
X-3.1 	 Mechanical zero-setting. 

- Check with the unit switched off whether the mechanical zero adjustment of the pointer is correct. l 
Deviations can be corrected by means of the correction screw. The unit should be placed horizontal in this 
case. 

L 
X-3.2 	Supply voltages. 

- The value adjusted by means of voltage selector SK 1 must correspond with the local mains voltage. If [
necessary the value adjusted by means of the voltage selector can be augmented or reduced by 18 V 
(see Fig. 3). 

- The mains fuse must have a current value of 250 mA, delayed action. L 
- The supply voltages are + 15 Vand - 15 V with respect to O 


Test points + 15 V: BU20l/1 
 [
OV: BU20l/2 


- 15 V: BU20l/3 


X-3.3 	 Power consumption and stabilisation of the DC-DC converter. l 
- Interconnect points 1 and 2 of BU4. 


- Connect a 5 V d.c. voltage between points 4 and 1 of BU4 (positive to point 4). 
 l 
- Switcb on SK2, the current consumption must be less than 160 mA. 


- I ncrease the vo I tage to 6 V. 
 l 
- Measure the voltage across C155; it should range between 15 V and 16 V. 


- Reduce the voltage to 4 Vi the voltage drop ocross C155 must be smaller than 1.2 V. [ 

X-3.4 	Adjusting the operating point of TS110. [

- Remove the tin from the interconnection spot para Ile I to C157 (5). 


- Measure the collector voltage of TS110 via a 10 k resistor. 
 [
- Test pin A with respect to ~ . See Fig. 20. 

- Adjust this voltage to + 120 mV with the aid of potentiometer R187. Then interconnect the interconnection 
spot again. l 

X-3.5 Zero-setting d.c. amplifier. 


- Set SK 101 to position 300 mV. 


- Measure the vol tage on the d. c. output. 


- Adjust this voltage to O V by means of potentiometer R173. 


- Set SK 101 to position 10 mV. 


- The pre-deflection must be less than 2 sd. 


X-3.6 	Adjusting the interference voltage suppression . 


- Connect a 1 k resistor paralIei to capacitor el (Fig. 23). 


- Monitor the interference voltage across el by means of a HF scope. 


- eonr"lect the scope earth to the instrument cabinet. 

0 

_ Adjust potentiometer R230 so as to be inclined approximately 30 from fully anticlockwise. 


- Adjust the voltage across Cl to a minimum value by means of potentiometer R218. 


- Check whether this value is reduced if R238 is turned. 


- Repeat this for R218. 
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X-3.7 	Adjusting the d.c. output. 


- Set SK10l to position 30 mV. 


- Connect a voltage of 31.6 mV ± 0.2%; l kHz to BU1. 


- Adjust the test system to 100 sd by means of R231. 


- Measure the voltage on the d. c. output BUS and BU6. 


- Adjust the voltage to l V i 0.2% by means of R179.


I 
I 

X-3.8 Adjusting the frequency-independent voltage divider. 


- Set SK 101 to position 10 V. 


- Connect a voltage of 10 V i 0.2%; 400 Hz to BU1. 

- Adjust the test system to 100 sd by meons of Rl03. 

J - Increase the frequency to SO kHz. 

- Adjust the test system to 100 sd by means of C lOS. 

J - Set SK10l to position 100 mV. 

- Connect a voltage of l V ± 0.2% to BUl via a PM 9336 probe.

J - Nate down the deflection of the test system. 

- Increase the frequency to SO kHz. 

J - Adjust the system to the value noted by means of the trimming potentiometer in the probe. 

- Set SK10l to position l V. 

J - Connect a voltage of 10 V ± 0.2%, 200 Hz to BUl via the probe now adjusted. 

- Nate down the deflection of the test system. 

) - Increase the frequency to SO kHz. 

- Adjust the system to the lotter value by means of C102. 

] 
X-3.9 Adjusting the reference voltage generator. 

- Set SK 101 to position 100 mV. 

J - Interconnect BUl to the test spot BU3 at the rear of the unit, screening to earth. 

- Adjust the test system to 100 sd by means of R224. 

J X-3. 10 Final check. 

After the abave adjustments, the instrument must comply with the specifications given in the table below.

J D.C. OutputPosition SK 101 Supply 	 'ndication in sd test system 

10 mV 10 mVi 10 kHz 100± 1.S% 	 l V i 1.S% 

J 30 mV 31.6 mVi 10 kHz 100 ± 1.S% l V ± 1.S% 
100 mV 100 mVi 10 kHz 100±1.S% l V ± 1.S% 
100 mV 100 mVi 400 kHz 100 i 1.S% l V ± 1.S% 
100 mV 100 mVi 10 Hz 100 ±3.S% lV+3.S%J 	

%100 mV 100 mVi 2 MHz 100 ±2 l V i 2.S% 
100 mV 100 mVi 6 MHz 100 ± 4 % lV±4 % 

100 V 100 mVi 12 MHz 100i 7 % lV±7 %J 
l V l V', 10 KHz looil . S% l V i 1.S% 
l V l Vi 12 MHz 100 ±7 % lV±7 % 

] 3 V 3.16 Vi 10 kHz 100 ± 1.S% l V ± 1.S% 
10 V 10 Vi 10 kHz 100±1.S% l V ± 1.S% 

] 	 Note: Accuracy of the voltoge supplied: ± O.S%. 

J 

] 
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XI. List of parts 	 [ 

[ 

XI-l. 	MECHAN ICAL. [ 
Item Fig. Qtz:. Ordering number Descri~tion 

l 16 
2 16 
3 16 
4 16 
5 18 

6 16 
7 16 
8 
9 16 

10 16 

11 16 
12 16 
13 
14 19 
15 16 

16 19 

XI-2. 	 MISCELLANEOUS. 

Item Fig. 

2 
l 
2 
l 
l 

5322 447 94068 
5322 460 64003 
5322 535 74367 
5322 52034138 
5322 520 34139 

2 
l 
l 
l 
l 

5322 498 74003 
5322 498 54032 
5322 532 54209 
5322 460 64002 
5322 456 14029 

5322 414 64039 
532241474019 
5322 535 74394 
5322 535 94637 
5322 414 24883 

5322 492 64337 

Orderi ng number Descri ~t ion 

[
Top and bottom cover 
Ornamental strip 
Spindle for handle [Bearing bush, left 
Bearing bush, right 

Cab for handle [
Handle assembly 
Coppl ing piece 
Ornamental frame [
Text plate 

Knob for SK 101 
Cab for knob [ 
Spindle 
Extension spindle 
Knob 	 r 
Retaining spring. 

[ 

Manufacturer 	 [ 
17 
18 
19 

16 
16 
17 

5322 344 64055 
5322 267 10008 
5322 535 80523 

Meter 4E 12525 fJA MEl 
Terminal BUl 
Contact piece BU2 

Suhner UG657/U [ 
20 
21 

17 
17 

5322 268 10031 
5322 237 44008 

Contact pi n BU3 
Connector 5 pol. BU4 H i rschman Mab 5 [ 

22 17 5322 267 30231 Terminal BU5 
23 
24 
25 

17 
19 

5322 267 30231 
5322 264 44009 
4822268 10107 

Terminal BU6 
Connector housing 
Contact pin strip 

AMP 163691-1 
AMP 163690-6 

[ 
26 

27 

17 

19 

5322277 20014 

5322 

Slide switch SK l 

Connector 6 pol. BU201 AMP 163680-6 [ 
28 19 5322 276 10272 Switch assembly SK2 
29 
30 

16 
18 

5322 273 64036 
5322 146 14061 

Switch assembly SK 101 
Mains transformer Tl [ 

31 18 5322 14264015 Converter transformer T201 

32 
33 

17 
17 

5322 256 40026 
5322 321 14001 

Fuse holder 
Mains cable 

[ 
34 
35 
36 

17 
18 
18 

5322 325 54029 
5322218 64039 
532221864038 

Cable grommet 
Printed circui t board U2A 
Printed circuit board UlA 

Heyman type SR-5P-4 

[ 
37 20 5322 158 10052 HF choke Ll0l 
38 
39 

20 
20 

5322 158 10052 
5322 158 10052 

HF choke L 102 
HF choke L l 03 

r 
40 22 5322 158 10243 Coil 100)JA L201 
41 22 5322 158 10052 HF choke L202 r 

I 
r 



J 
J 25 26 

J Item Fig. Ordering number Descri~tion Manufacturer 

J 
42 22 5322 158 10052 HF choke L203 
43 22 4822 526 10011 Ferroxcube ring L204 

] 

44 22 4822526 10011 Ferroxcube ring L205 
45 22 5322 158 10243 Coi I 100 fJA L206 
46 22 4822 526 10011 Ferroxcube ring L207 

] 
47 22 4822 526 10011 F e rroxcube ri ng L208 
48 22 5322 158 10243 Coil 100 fJA L209 
49 5322 321 24168 Measuring cable 
50 4822 253 30013 Fuse 250 mA d.a . 

] 

] ( 

] 
11 

]\ 29 

] 18 

) 

'"'----- 12 

5 

] Fig. 18. Top view 
' ~.) ~;';~;I~ )O )~~ 

] 
Fig. 16. Front view with item numbers

] 

l 
] 
t 
] 

~." 

• ~ , ,·r;=- ' t:= 

) 

] 
19 

l 
 20 


l 

l Fig. 17. Rear view with item numbers 

l 

11 

• 


21 22 2 3 26 32 34 33 

Fig. 19. Bottom v iew 
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This parU list does not conta;n multi-purpose and standard parts . These components are indicated in the circuit diagram by means of identilication 
marks. The specification can be derived from the survey below. 

Diese Ersatzteilliste enthält keine Universal- und Standard-Teile . Diese sind im jeweiligen Prinzipschaltbild mit Kennzeichnungen versehen. Die 
5pezifikat ion kann aus nachstehender Ubersicht abgeleitet werden. 

In deze stuklijst zijn geen universele en standaardonderdelen opgenomen. Deze componenten Iijn in het principeschema met een merkteken aangegeven. 
De specificatie van deze merktekens is hieronder vermeld . 

La presente liste ne contient pas des pieces universelles et standard. Celles-ci ont ete repen~es dans le schema de principe . Leurs specifications sent 
indlquees ci-dessous. 

Esu lista de componentes no comprende componente5 universales ni standard . Estos componentes estån provistos en el esquema de principio de una 
marcJ.. El significado de estas marcas se indica a continuaci6n. 

~ 

--€::J

~ 

-CJ

-.!j~ 

...~~ 

~~ 

il--l~ 

~~ 

Carbon resistor E24 series 
Kohleschichtwiderstand, Reihe EH 
Koolweerstand E24 reeks 
Resistance au carbone. serie E24 
Resistencia de carb6n, serie E24 

Carbon resistor E12 series 
Kohleschichtwiderstand, Reihe E12 
Koolweerstand En reeks 
Resistance au carbone, seri e E12 
Resistencia de carb6n, ser ie E12 

Carbon resistor E24 series 
Kohleschichtwiderstand, Reihe EH 
Koolweerstand E24 reeks 
Resistance au carbone, serie E24 
Resistencia de carb6n, serie E24 

Carbon resistor E12 series 
Kohleschichtwiderstand, Reihe En 
Koolweerstand E12 reeks 
Resistance au carbone, serie E12 
Resistencia de carb6n, serie E12 

5 % }o.m W 
-C}

1 MO, 5%}o" W; 
~ 

1 MO, 10% 

----r=J
}o., W, 'MO. 1% 

> 5 ~ 10 MO, 2% 
:;: 10 MO, 5% 

--c:J
W ~ 1,5MO, 5%} 0' 

> 1,SMO,10% 

Wire-wound resistor 
Drahtwiderstand 
Draadgewonden weerstand 
Re.sistance bobinee 
Resistencia bob inada 

Tubular ceramic capacitor 
Rohrkondensator 
Keramische kondensator, buistype 
Condensateur ceramique tubulaire 
Condensador ceråmico tubular 

Tubular ceramic capacitor 
Rohrkondensator 
Keramische kondensator, buistype 
Condensateur ceramique tubulaire 
Condensador ceråmico tubular 

Ceramic capacitor, ... pin-up .... 
Keramikkondensator 'Pin-up' (Perl typ) 
Keramische kondensator 'Pin-up ' type 
Condensateur ceramique, type perle 
Condensador ceråmico, version "colgable ~ 

.... Microplate ... ceramic capacitor 
Mi niatur-Scheibenkondensator 
"'Microplate'" keramische kond ensator 
Condensateur ceramique "'microplate" 
Condensador ceråmico "microplaca" 

Mica capacitor 
Glimmerkondensator 
Micakondensator 
Condensateu r au mica 
Condensador de mica 

} --!J~ 
500 V 

} .~~ 
700 V 

} ~~ 
500 V 

30 V } * 

500 V } * 


Carbon resi5tor E12 series 
Kohl eschichtwiderstand, Reihe E12 
Koolweerstand E12 reeks 
Res istance au carbone, serie E12 
Resistencia de carb6n, serie E12 

Carbon resistor E12 series 
Kohleschichtwiderstand, Reihe E12 
Koolweerstand E12 reeks 
Resistance au carbone, ser ie E12 
Resistencia de carb6n, serie E12 

Wire·wound resistor 
Drahtwiderstand 
Draadgewonden weerstand 
Resistance bobinee 
Resistencia bobinada 

Wire-wound resistor 
Drahtwiderstand 
Draadgewonden weerstand 
Resistance bobinee 
Resistencia bobi nada 

Polyester capacitor 
Pol yes t e rkondensa tor 
Polyesterkonde nsator 
Condensateur au polyester 
Condensador polyester 

flat-foil polyester capacitor 

}, W ~ 2,2 MO, 5% 
> 2,2 MO, 10% 

}, W 5% 

0,5%}o.H.•w 

'" 0, 10%}'.' W.> 200 O. 5% 

M i niatur-Polyesterkondensator (naCh) 
Platte miniatuur polyesterkondensator 
Condensateur au polyester, type plat 
Condensador polyester. tipo de placas planas 

Paper capacitor 
PapierkondensatElr 
Papierkondensator 
Condensateur au papier 
Condensador d~ papel 

Wire-wound trimrner 
Drahttrimmer 
Draadgewonden trimrner 
Trimrner å fil 
Trimmer bobinado 

Tubular ceramic trimmer 
Rohrtrimmer 
Buisvormige keramische trimmer 
Trimmer ceramique tubulaire 
Trimrner ceråmico tubular 

} "O' 

For multi-purpose and standard parts, please see PHILIPS' Service Catalogue . 

Fur die Universal- und Standard-Teile siehe den PHILIPS Service-Katalog. SERVICE 
Voor universele en standaardonderdelen raadplege men de PHILIPS Service Catalogus. 

Pour les pieces universelles et standard veuillez consulter le Catalogue Service PHILIPS. 

Para piezas universales y standard consulte el Catålogo de Servicio PHILlPS_ 
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XI-3. ELECTRICAL. 

J XI-3.1 Resistors. 

No. Ordering number Value % Series 

J R101 5322 116 54237 1 fv\n MR54 
R102 5322 11654617 9.53 kO MR25 
Rl03 5322 101 20416 4.7 kO Potentiometer

] 	 R104 5322 116 50842 1.1 kO MR25 
Rl05 5322 116 50268 100 O MR30 

J R 106 5322 116 50268 100 O MR30 
Rl07 532211654237 1 fv\n MR54 
Rl08 5322 116 51123 100 kO MR30 

Rll0 5322 116 54641 19.6 kO MR25
Jr--. 
R112 5322 116 50729 4.22 kO MR25 


J 
R113 5322 116 50452 10 O 1 MR25 
R115 5322 11654012 6.81 kO 1 MR25 
Rl16 5322 116 50452 10 O 1 MR25 
Rl18 5322 11654767 205 O 0.25 MR24C...-... 
R120 5322 11654767 205 O 0.25 MR24C] 
R122 5322 116 54767 205 O 0.25 MR24C 
R124 5322 116 54767 205 O 0.25 MR24C

J R126 5322 116 50865 140 O 0.25 MR24C 
R127 5322 116 54472 105 O 1 MR25 
R128 5322 116 50786 301 O 0.25 MR24C 

J 
J R129 5322 116 50786 301 O 0.25 MR24C 

R130 5322 116 50786 301 O 0.25 MR24C 
R131 5322 116 50786 301 O 0.25 MR24C 
R132 5322 116 50786 301 O 0.25 MR24C 
R133 5322 116 54643 20.5 kO 1 MR25 

] 	 R134 5322 116 54534 681 O MR25 
R135 5322 116 54466 90.9 O 	 MR25 
R136 5322 116 54567 1.69 kO 	 MR25 

J 	 R137 5322 116 50779 1.33 kO MR25 
R138 5322 116 54543 866 O 	 MR25 

R139 5322 116 50452 10 O MR25 

J R140 5322 116 54455 68.1 O MR25 
R141 5322 116 54502 261 O MR25 
R142 5322 116 54472 105 O MR25 

J 	 R143 5322 116 54519 402 O MR25 

R144 5322 11654532 649 O MR25 
R147 5322 116 54446 56.2 O MR25] R153 5322 11654595 5.11 kO MR25 
R157 5322 116 50451 21. 5 kO MR25 
R158 532211654513 332 O MR25] 

J 
R159 5322 116 54536 750 O MR25 
R160 5322 116 54696 100 kO MR25 
R161 5322 116 54536 750 O MR25 

R162 5322 116 54696 100 kO 	 MR25 

R163 5322 116 54696 100 kO 	 MR25 

J Rl64 5322 116 54727 205 kO MR25 
R165 5322 116 54696 100 kO MR25 
R173 5322 101 20241 l kO Potentiometer 

] R179 5322 100 10112 l kO Potentiometer 

R180 5322 11650671 2.61 kO MR25 

"1 

'J 

'I 
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No. Ordering number Volue % Series l 
R181 5322 116 54727 205 kO MR25 
R182 5322 116 50536 464 O MR25 
R183 5322 116 54565 1.62 kO MR25 l
R186 5322 11654643 20.5 len MR25 

R187 5322 101 20241 l kO Potentiometer 


R189 5322 116 54M3 20.5 kO l MR25 l 
R201 4822 112 41049 6 . 8 O 10 Corbon 
R202 4822 11241076 68 O 5 Corbon 
R203 4822 112 41063 22 O 10 Carbon L 
R218 5322 101 14072 100 O Potentiometer 

R220 5322 116 54834 402 O MR30 lR221 5322 116 50508 487 O MR25 
R222 5322 116 54683 68. l kO MR25 
R223 5322 116 54597 5.36 kO MR25 lR224 5322 116 14051 220 O Potentiometer 

R225 5322 116 50664 2.05 kO MR25 

R226 5322 116 54676 56.2 kO MR25 
 l 
R229 5322 116 50767 2.15 kO MR25 
R230 5322 101 14072 100 O Potentiometer 
R231 4822 101 30237 10 kO Potentiometer. l 

XI-3.2 Ca~acitors. 

No. Ordering number Value % V Descri~tion l 
Cl 5322 122 14003 l nF 20 400 Cerami c 
Cl01 4822 121 40117 l flF 10 400 Polyester [
Cl02 4822 125 60037 6 pF 500 Trimmer 
Cl03 4822 12231192 6.8 pF 500 Ceramic 
Cl04 4822 12231191 5.6 pF 500 Ceromic [ 
C 105 5322 12564011 3 pF 500 Trimmer 
Cl06 5322 12334016 2.4 pF Feed through cap. 
Cl07 5322 122 30103 22 nF -20+100 40 Ceromic [ 
Cl08 4822 124 20582 47 flF 4 Electrolyti c 
Cl09 4822 124 20467 15 flF 16 Electrolyti c 

LCllO 5322 122 30103 22 nF -20 + 100 40 Cera01ic 
Clll 4822 120 11125 4.7 nF -20 +50 500 Ceramic 
C112 5322 12230103 22 nF -20 +100 40 Ceramic 
C1l3 5322 122 30103 22 nF -20 +100 40 Ceramic L 
C1l4 4822 124 20457 470 flF 6.3 Electrol ytic 

C1l5 4822 121 40232 0.22 flF 10 100 Polyester l
Cl16 4822 124 20467 15 flF 16 Electrolytic 
Cl17 5322 12230103 22 nF -20 +100 40 Ceromic 
C1l8 4822 122 31197 15 pF 5 500 Cerami c lpFC119 4822 12231206 56 5 500 Cerami c 

C120 4822 120 11134 10 nF -20 +50 500 Cerami c 
C121 4822 124 20452 33 flF 6.3 Electrolytic l 
C122 4822 12231076 68 pF 2 63 Ceramic 

C123 5322 12230103 22 nF -20 +100 40 Cerami c 

lC124 4822 124 20467 15 flF 16 Electrolytic 

C125 5322 12230103 22 nF -20 +100 40 Cerami c 

C126 4822 124 20467 15 flF 16 Electrol ytic 
C127 5322 12230103 22 nF -20 +100 40 Cerami c l 
C128 4822 124 20578 100 flF 4 Electroly tic 
C129 4822 124 20581 220 flF 4 Electro lyti c r 


r 

l 
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No. Ordering number Value 0/0 V Descri~lion 

C130 5322 12230103 22 nF -20 +100 40 Ceramic 
C131 5322 12230103 22 nF -20 + 100 40 Ceramic 
C132 4822 124 20467 15 fJF 16 Electrolytic 
C133 4822 122 31063 22 pF 63 Ceramic 
C134 4822 124 20467 15 fJF 16 Electrolytic 

C135 5322 12230103 22 nF -20 + 100 40 Ceramic 
C136 4822 121 40232 0.22 fJF 10 100 Polyester 
C137 4822 124 20448 330 fJF 4 Electrolytic 
C138 4822 124 20459 22 fJF 10 Electrolytic 
C139 5322 122 30103 22 nF -20 +100 40 Ceramic 

C140 5322 122 30103 22 nF -20 +100 40 Ceramic 
C141 5322 121 40197 1 fJF 10 100 Polyester 
C142 5322 12230103 22 nF -20 +100 40 Ceramic 
C143 4822 124 20467 15 fJF 	 16 Electrolytic 
Cl44 5322 122 30103 22 nF -20 + 100 40 Ceramic 

C145 4822 122 30043 10 nF 10 100 Ceramic 
C146 4822 12420467 15 fJF 16 Electrolytic 
C148 4822 124 20467 15 fJF 16 Electrolytic 

~ 	 C150 4822 124 20467 15 fJF 16 Electrolytic 
C151 5322 122 30103 22 nF -20 +100 40 Ceramic 

C152 4822 124 20578 100 fJF 4 Electrolytic 
C153 4822 124 20467 15 fJF 16 Electrolytic 
C154 5322 122 30103 22 nF -20 +100 40 Ceramic 
C155 4822 124 20523 680 fJF 16 Electrolytic 
C156 4822 124 20523 680 fJF 16 Electrolytic 

C157 5322 122 30103 22 nF -20 +100 40 Ceramic 
C158 4822 120 11043 3.9 pF 500 Ceramic 
001 5322 122 30103 22 nF -20 +100 40 Ceramic 
C202 4822 124 20529 1000 fJF 25 Electrolytic 
C203 4822 122 30099 3.3 nF 10 100 Ceramic 

C204 4822 122 31175 nF 10 100 Ceramic 
C205 5322 121 40233 0.68 fJF 10 100 Polyester 
C206 5322 121 40197 l fJF 10 100 Polyester 
C207 5322 121 40197 1 fJF 10 100 Polyester 
C208 4822 124 20454 150 fJF 6.3 Electrolytic 

C209 4822 122 31177 470 pF 10 100 Ceramic 
010 4822 122 31177 470 pF 10 100 Ceramic 
C211 5322 121 40197 0.68 fJF 10 100 Polyester 
C212 5322 121 40197 0.68 fJF 10 100 Polyester 
C213 5322 121 40197 0.68 fJF 10 100 Polyester 

C214 5322 121 40197 0.68 fJF 10 100 Polyester 
C215 4822 124 20488 100 fJF 40 Electrolytic 
016 5322 12230103 22 nF -20+100 40 Ceramic 
C217 5322 122 30103 22 nF -20 +100 40 Ceramic . 
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XI-3.3 Transistors. 

No. Ordering number Tlpe 

T5101 5322 130 40408 BFW 11 
T5102 5322 13044127 2N2894A 
T5103 5322 13040493 BFY 90 
T5104 5322 13044127 2N2894A 
T5105 5322 13040493 BFY 90 

T5106 5322 13040493 BFY 90 
T5107 5322 13040493 BFY 90 
T5108 5322 13040144 BC 109 C 
T5109 5322 13040144 BC 109 C 
T5110 5322 130 44127 2N2894A 

T5111 5322 130 40702 ON 285 
T5112 5322 130 40453 BC 179 
T5113 5322 130 40453 BC 179 
T5114 5322 13040144 BC 109 C 
T5115 5322 13040144 BC 109 C 

T5116 5322 13040144 BC 109 C 
T5117 5322 13040453 BC 179 
T5118 5322 13040144 BC 109 C 
T5201 5322 130 40664 BD 137 
T5202 5322 13040417 B5X 20 

T5203 532213040417 B5X 20 
T5204 5322 13040144 BC 109 C 
T5205 5322 130 40664 BD 137 
T5206 5322 130 40453 BC 179 
T5207 5322 13040144 BC 109 C 

XI-3A Diodes. 

No. Ordering number Tlpe 

GR101 
GR102 
GR103 
GR104 
GR105 

5322 130 30773 
5322 130 30613 
5322 13030773 
5322 130 306 13 
5322 13030613 

BZX 79-C4 V7 
BAW 62 
BZX 79-C4 V7 
BAW 62 
BAW 62 

GR106 
GR107 
GR108 
GR201 
GR202 

5322 130 34062 
5322 130 34062 
5322 13030766 
5322 13030414 
5322 13030192 

FH 1100 
FH 1100 
BZX 79-C6 V2 
BY 164 
BY 126 

Fairehild 

Fairehild 

GR203 
GR204 
GR205 
GR206 
GR207 

5322 130 
5322 13030424 
5322 13040182 
5322 13040182 
5322 13034257 

BZX 79-B5 VI 
BAX 12 
BAX 13 
BAX 13 
BZX 79-Bl0 

r 
j 

GR208 
GR209 
GR210 
GR211 
GR212 

5322 130 30424 
5322 130 30424 
5322 130 30424 
5322 13034297 
5322 130 34298 

BAX 12 
BAX 12 
BAX 12 
BZX 79-Bl0 
BZX 90 

r 

GR213 5322 130 30424 BAX 12 

XI-3.S I ntesrated e i reu i ts . r 
No. Ordering number Tz:pe 

1C201 5322 209 8416S 5N7474N-oo \
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QUALITY REPORTING 

CODING SYSTEM FOR FAILURE DESCRIPTION 

The following information is meant for Philips service workshops on ly and serves as a guide for exact reporting of 

service repairs and maintenance routines on the workshop charts. 

For full detailsJeference is made to Information GI (lntroduction) and Information Cd 689 (Specific information for 

Test and Measuring Instruments) .. 


LOCATION 

ITIJJ 
Unit number 
e.g. 	OOOA or 0001 (for unit A or l ; not OOUA 

orOOU1) 

or: Type number of an accessory (only if delivered 
with the equipment) 

e.g. 905J or 9532 (for PM 905l or PM 9532) 

,)r: Unl,:nown /Not applicable 
0000 

CATEGORY 

D 
O 	 Unknown, not applicable (fault not present , 

in termi Ilen t or disappeared) 
Software error 

2 Readjustment 
3 Electrical repair (wiring, solder joint , etc) 
4 Mechanical repair (polishing, filing, remachining, etc .) 
5 Replacement 
6 Cleaning and /or lubrication 
7 Operator error 
8 Missing items (on pre-sate test) 
9 Environmental requirements are nol met 

COMPONENT/SEQUENCE NUMBER 

1111111 
Enter the identification as used in the circuit diagram, 
e.g.: 

GRI003 Diode G R I 003 
TS0023 Transistor TS23 
[COIOI lntegrated circuit ICIOI 
RO .... Resistor, poten tiometer 
CO .... Capacitor, variable capacitor 
BO .... Tube, valve 
LA .... Lamp [
YL... Fuse 
SK ... Switch 
BU.... Connector, socket, terminal 
TO .... Transformer 
LO.... Coil 
XO .... Crysta! 
CB .... Circuit block 
RE. Relay 
ME . .. Meter, indicator 
BA Battery 
TR ... Chopper [ 
Parts not identified in the circuit diagram : 

l990000 Un known /Not applicable 
990001 Cabinet or rack (text plate, emblem, grip, 

rail, gratieule, etc.) l990002 Knob (incl. dial knob, cap, etc.) 
990003 Probe (only if attached to instrument) 
990004 Leads and associated plugs l 
990005 Holder (valve, transistor, fuse, board, etc.) 
990006 Complete unit (p.w. board, h.1. unit, etc.) 
990007 Accessory (only those without type number) l 
990008 Documentation (manual, supplement, etc.) 
990009 Foreign object 
990099 M iscellaneous l 

l 
l 
l 
l 

l 
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Sales and service all over the world 

Argentina: Philips Argentina S.A . Cassila 
Correo 3479. Buenos Aires. tel. T.E. 70. 7741 
al 7749 , Australia: Philips Electrical Pty Ltd .. Philips 
House. 69-79 Clarence Street. Box 2703 
G.P.O. Sydney ; tel. 2.0223 

J Belgiä/Belgique : M.BLE . Philips Bedrijfs
apparatuur. 80 Rue des Deux Gares. Bruxelles : 
tel. 230000 

J Bolivia : Philips Sudamericana. Casilla 1609. 
La Paz; tel. 5270-5664 

J "'-""'asil: S.A. Philips Do Brasil . Inbelsa Division ; 
enida Paulista 2163: PO Box 8681. Sao 

I aula S.P.; tel. 81-2161 

J Burundi: Philips SAR.L. Avenue de Grece. 
B.P. 900. Bujumbura 

J nada: Philips Electronic Industries Ltd .. 

I 
.dctronic Equipment Division. Phil ips House. 

116 Vanderhoof Avenue. Toronto 17 (Ontario) : 
tel. 425-5161 

Chile: Philips Chilena SA. Casilla 2687. 
Santiago de Chile; tel 35081 

) 

I Colombia: Industrias Philips de Colombia 
S.A.. Calle 13 no. 51 -03. Apartado Nacional 
1505. Bogota; tel. 473640 

Costa Rica: Philips de Costa Rica Ltd .. 
Apartado Postal 4325. San Jose: tel. 210111 

] Danmark: Philips Elektronik Systemer AlS 
Afd. Industri & Forskning; Strandlodsvej 4 
2300-K0benhavn S; Tel (0127) AS 2222 ;

] telex 27045 

eutschland (Bundesrepublik) : Philips Elek
"'nik Industrie GmbH. Röntgenstrasse 22.] . 0stfach 630111. 2 Hamburg 63 ; tel. 501031 

Ecuador: Philips Ecuador S.A .. Casilla 343. 

] Quito; tel. 239080 

' re: Philips Electrical (Ireland) Ltd . New

] ilad. Clonskeagh. Dublin 14: tel. 976611 

El Salvador: Philips de El Salvador. Apartado 
Postal 865. San Salvador: tel. 217441 

] 

] Espaf'la: Philips Iberica S.A .E .. Avenida de 
America. Apartado 2065. Madrid 17 ; tel 
2462200 

Ethiopia: Philips Ethiopia (Priv Ltd . Co.). 

] 
P.O.B. 2565 ; Cunningham Street, Addis Abe 
ba ; tel. 48300 

France: Philips Industrie. Division de la S.A 
Philips Industrielle et Commerciale 105, Rue 

] de Paris. 93 002 Bobigny; tel. 84527 -09 

Ghana : Philips (Ghana) Ltd .. POB. M 14. 
Accra; tel. 66019 

Great Britain : Pye Unicam Ltd . York Street. 
Cambridge: tel. (0223) 58866 

Guatemala : Compariia Comercial Philips de 

Guatemala SA. Apartado Postal 238. Guate
mala City ; tel. 64857 

Hellas: Philips SA HellE~nique . B P 153. 
Athens : tel. 230476 

Hong Kong: Philips Hong Kong Ltd .. PO B. 
2108. St. George's Building. 21 st floor. Hong 
Kong : tel. H-249246 

India: Philips India Ltd. Shivsagar Estate. 
Block " A ". Dr. Annie Besant Road. P O B. 
6598. Worli . Bombay 18: tel . 370071 

Indonesia: P. T. Philips Development Cor
porat ion. Djalan Proklamasi 33. POB . 2287 . 
Djakarta : tel. 51985-51986 

Iran: Philips Iran Ltd .. P.O .B. 1297. Teheran; 
tel. 48344-68344 

Island: Heimilistaeki SF. Saetun 8. Reykjavik ; 
tel. 24000 

Islas Canarias : Philips Iberica SAE . Triana 
132. Las Palmas; Casilla 39-41 . Santa Cruz de 
Tenerife 

Italia: Philips S.p.A. . Sezione PIT ; Via Le 
Elvezia 2. 20052 Monza ; tel. (039) 361 -441 ; 
telex 35290 

Kenya: Philips (Kenya) Ltd .. P.O .B. 30554. 
Nairobi ; tel. 29981 

Malaysia: Electronic Supplies (Mala ysia) 
Sdn Bhd. PO. Box 332. Kuala Lumpur; tel. 
564173 

Mexico : Philips Comercial SA de CV. 
Uruapan 7. Apdo 24-328. Mexico 7 DF.; 
tel. 25-15-40 

Nederland : Philips Nederland BV. Bosch · 
dijk. Gebouw VB. Eindhoven; te l. 793333 

Ned. Antillen : NV Philips Antillana. Post 
bus 523. Willemstad ; tel . Curac;;ao 3622'2
35464 

New Zealand: Philips Electronical Industries 
(N .Z.) Ltd .. Professionai and Industrial Division . 
70-72 Kingsford Smith Street, POB. 2097. 
Lyall Bay. WeIlington; tel. 73 -156 

Nigeria: Philips (Nigeria) Ltd .. Philips House. 
6 Ijora Causeway. PO.B . 1921 . Lagos . tel. 
45414/7 

Nippon: Nihon Philips Corporation. P.O.B. 13. 

Trade Center. Tokyo 105; tel. (03) 435·5211 

Norge: Norsk AS. Philips. Postboks 5040. 
Oslo; tel. 463890 

Osterreich: Oesterreichische Philips Industrie 
GmbH. Abteilung Industrie Elektronik. Triester 
strasse 64. A -ll 01 Wien . tel. (0222) 6455111 
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Pakistan: Philips Electrical Co. of Pakistan 
Ltd. EI-Markaz. M .A Jinnah Road. P O.B . 
7101 . Karachi; tel. 10071 

Paraguay : Philips de.! Paragu ay SA.. Casilla 
de Correo 6G5. Asuncion; tel. 8045·5536 -6666 

Peru : Philips Peruana. SA.. Apartado Postal 
1841 . Lima . tel 326070 

Philippines: Electronic Development & Ap 
pllcat ion Center. 2246 Pasong Tamo Street. 
POB 911 . Makati Commerclal Center. Makati 
Rizal D -708 ; tel. 889453 to 889456 

Portugal: Philips Portuguesa S.AR .L . Rua 
Joaquim Antonio d 'Aquiar 66. Lisboa ; tel. 
683121 / 9 

Republique du Zaire: Philips du Zaire 
SC RL. 137. Boulevilrd du 30 Juin. B.P 
1798. Kinshasa 

Rwanda: Philips Rwanda SARL.. B.P. 449. 
Kigali 

Schweiz-Suisse-Svizzera: Philips A .G .. 
Binzstrasse 38. Postfach 8027. Zurich ; tel. 
051 -442211 

Singapore: Electronic Supplies (Singapore) 
Private Ltd . PO Box 4029. Singapore 21 

South Africa: South African Philips (Pty ) 
Ltd .. P.O.B. 7703. 2. Herb Street. New Doorn
fontein. Johannesburg ; tel. 24 -0531 

Suomi: Oy Philips Ab. Postboks 10255. Hel
sinki 10; tel. 10915 

Sverige: Svenska A.B. Philips. Fack. Liding
övägen 50. Stockholm 27 : tel. 08/635000 

Taiwan : Yuna Kang Trading Co. Ltd . San 
Min BUilding. 1 st Floor. 57 -1 Chung Shan N 
Road. 2 Sectlon. PO.B. 1467. Taipei ; tel. 
577281 

Tanzania : Philips (Tanzania) Ltd .. p/a P.O .B . 
30554. Nairobi. Kenya 

Thailand : Philips Thailand Ltd .. 283. Silom 
Road. Bangkok; tel. 36980. 36984-9 

Tiirkiye: Turk Philips Ticaret AS .. Posta 
Kutusu 504. Istanbul; tel 453250 . 

Uruguay: Philips de Uruguay. Avda Uruguay 
1287. Montev ideo; tel. 95641-2·3 -4 

U .S .A. : Test and Measuring Instruments Inc .; 
224 Duffy Avenue. Hicksville. L.I .. NY 11802: 
te l. (516) 433 ·8800 telex no. 510·221 -1839 

Venezuela: C.A Philips Venezolana. Apar . 
tado Postal 1167. Caracas : tel. 360511 

Zambia : Philips Electrical Ltd .. Professionai 
Equipment D,Vision . P.O.B. 553 Kitwe ; tel. 
2526/7 / 8 ; Lusaka P O. Box 1878 

730101 

For countries not listed and for information on 

changes of address : 
N. V . Philips 
Test and Measuring Instruments Dept. 

E indhoven . Netherlands 


