Multi-lead logic probe
PM8820/PM8821

{2450 088 20000) 9450 088 21000

Instruction manual

9499 503 00701
801120

S&d

Scientific & Industrial Equipment Division

@ PHILIPS



Multi-lead logic probe
Mehrfach-Tastkopf
Multisonde logique

PM8820/PM8821

Instruction manual Geratehandbuch Notice demploi et dentretien

9499 503 00701
801120

-t:_r_x

PHILIPS



CONTENTS

1. INTRODUCTION
& CHARACTERISTICS
3 PARTS LIST and CIRCUITRY (in back of manual)

FIGURES

Fig. 1. PM 8820/ PM 8821

Fig. 2. Input resistance (Rp) versus frequency
Fig. 3. Definition of propagation delay

Fig. 4. Probing with Pods

Fig. 5. P.C.board of the PM 8820 / PM 8821
Fig. 6. Cireuit diagram of the PM B820

Fig: 7. Circuit diagram of the PM 8821

INHALTVERZEICHNIS

 J¢ EINLEITUNG
2, TECHNISCHE DATEN
3. EINZELTEILENLISTE und SCHALTBILD { hinten in der Anleitung)

ABBILDUNGEN

Abb. 1. Logik — Pod PM BB20/PM 8821

Abb. 2. Eingangswiderstand (Rp) gegeniiber Frequenz

Abb. 3. Definition der Fortpflanzungsverzogerung

Abb. 4. Anschlussmaglichkeit mit Logik-Pod PM 8820 (PM 8821)
Abb. 5. Leiterplatte des PM 8820 / PM B821

Abb. 6. Schaltbild des PM 8820

Abb. 7. Schaltbild des PM 8821

TABLE DES MATIERES

i INTRODUCTION
2 CARACTERISTIQUES TECHNIQUES
3. NOMENCLATURE DES COMPOSANTS et CIRCUIT {arriére de la notice)

LIST DES FIGURES

Fig. 1. Sonde logique PM B820 / PM B321

Fig. 2. Résistance d'entrée (Rp) par rapport 3 la fréquence
Fig. 3. Définition du retard de propagation

Fig. 4. Test avec sonde PM 8820

Fig. 5. Circuit imprimé de la PM BB20 / PM 8821

Fig. 6. GCircuit électrique de la PM B820

Fig. 7. Circuit &lectrique de la PM 8821

© N.V.PHILIPS' GLOEILAMPENFABRIEKEN - EINDHOVEN - THE NETHERLANDS - 1980

PRINTED IN THE NETHERLANDS

22

10
22

15

22

1.1

1.2

INTRODUCTION

LOGIC POD PM B820 / PM 8821 (ANALYZER PROBE)

The PM B820 and PM 8821 universal, compact B bit logic Pods comprising B identical level detectors
lcontained in 4 high speed dual differential comparators/sense amps.) with a common wide range threshold,
high input impedance and TTL compatible outputs, Power is derived from the unit the logic probe is

being used with.

Both Pods the PM 8820 and PM 8821 are identical in contruction, with the exception of the ribbon cables
and connections. The PM 8820 has a 20-way ribbon cable and connector, the PM 8821 has a 16-way cable

and connector.

Fig. 1. PM 8820 / PM 8821

GENERAL

Unless otherwise stated the foliowing data applies only to the Pods PM 8820 and PM 8821, (Excluding
the possible effects of the instrument the Pod is being used with).

The data expressed in numerical values with tolerances stated is guaranteed by the manufacturer, values
without tolerances are typical and represent the characteristics of an average unit.

All data is valid only after a 15 minute warm-up period,
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CHARACTERISTICS

ELECTRICAL
Designation Specification Additional information
No darmage to the PM 8820/PM 8821
Maximum ratings:
Supply voltages®: Min, Max.
Uy ov + 6V
C_....u av +15V
Uy — BV ov All voltages with reference to
Uan 15V oV comman ground (L)
Reference voltage (Uggp) —50 vV +50 vV
Input voltages (at Dy to Diy) =60V +50 V
Power: To be supplied by an instrument
Voltage™: U, + 5+0,25V the Pod is used with
Upp +12+06 V
Uy - 5+025V
Upn -12£0,6 V
Current: Min. Typical Max.
drain from U, +110 mA 4200 mA
drain from U, =110 mA  — B2 mA
drain from Uy + 16mA + 25mA
drain from U, — 25mA - 16 mA
Input: Dig 1o Diy
Vaoltage range: -6Vwo+18YV Specifications valid within range
Impedanes; mv static 47201 MQ Test leads excluded
mn dynamic See curve Fig. 2 Input voltage within range,
n_u 6%1pF otherwise input impedance slightly
lower
Bias Current 0.5 pA
Min. slew-rate 0.5 V/us
Max. frequencey 20 MHz
Min. puise duration 20 ns At threshold level.
Min. input signal swing 500 mV Symmetrical around threshold
centre
Ap w0 T
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Fig. 2. Input resistance ba.n‘_ versus frequency

* These voltages refer to circuit diagram Fig. 6 and 7 respectively

&z

Designation

Specification

Additional information

Output

Logic: Up.out = "LOW”
Up out = "HIGH"

Threshold

Threshold level (Uth,)

Reference range (Uges)

Threshold hysteresis

Input resistance of Ugey input
Bias eurrent _.._32 input

Propagation delay

if Up.in < YUThreshold
itUp in > UThreshold

URef £ 22 % -50 mV
-3Vio+12V
80 mv

650 kil
35 A

DOgp 10 DOy

(DOp responds to Dig and
DD._ § {s] D___ etc.)

Upp = "LOwW™
Specification valid within range

Static decrement of threshold when
Upg = "HIGH"

Measured with 1 ns t, of input
pulse and C‘q._r_ﬂ =

Up.in “LOW" + Up i “HIGH"

2

LOwW HIGH transition min. 19 n sec. Response time measured from
(U, + 0.2 V) point of input 10
2 V point of output)
See Fig, 3,
HIGH LOW transition max. 26 n sec. Response time measured from
(UThe. = 0,2 V) point of input to
0.8 V point of output)
See Fig. 3.
.._u!n)q
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Fig. 3. Definition of Propagation” delay
MECHANICAL
Designation Specification Additional information
Dimensions
Pod-body: length 120 mm
width 65 mm feet included
height 22 mm
Pod-cable: length 1450 mm
witdth 25 mm for PM 8820
width 20 mm for PM B821
Test-lead length 265 mm
Test hook: length A8 mm
diameter 75mm max.



Aceessories supplied with PM 8820 / PM 8821

Test leads 9 Colour coded
Test hooks 9
Blank stickers 4
Pouch 1
Optional accessories PM 8819
(not supplied with PM 8820/
PM BB21)
PM BB10
PM 8820110
FM 8820/20

Wirewrop sockat

Fig. 4. Probing with Pod PM 8820 / PM 8821

L& or Qualit 2

DLS or Qualif 1

Test leods

DIT or Clock

Probe POD

See Fig. 4

Contains;

1 eight pin interface cannector
9 test leads

9 test hooks

4 blank stickers

Trigger qualifier extension prabe
45 test leads

35 testhooks

MAHIOST
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23.

ENVIRONMENTAL

These characteristics are vatid only if the instrument is checked in accordance with the official checking
procedure. Details of these procedures and failure criteria are supplied on request by the PHILIPS organisation

in your country, or by N.V. PHILIPS

MENT, EINDHOVEN, THE NETHERLANDS,

Designation

Specification

GLOEILAMPENFABRIEKEN, TEST AND MEASURING DEPART-

Additional infarmation

Ambient temperature

Rated range of use
Limits of operation
Storage and transport conditions

Recovery time

Humidity

Altitude

Limit of aperation
Limit of transport

Bump

Vibration

+ 59C o +40 °C
—10°C to +56 °C
~40 OC to +70 °C

1 hour

Probe withstands 21 cycles of
damp heat test: temp. 25 °C to
45 OC, Rel, humidity 90 %

to 100 %.

Cycle duration 24 hours.,

5000 m {in open air)
15000 m (in open air)

PM BB20/PM 8821 withstands 1000

bumps of 100 :.:__mn. 1/2 sine
6 ms duration in each of 3
directions.

PM BH20/PM BB21 withstands in each

of 3 direction, 30 min. vibration of
10-150 Hz, 0,7 mm peak to peak

amplitude or 50 mis? acceleration,

wich ever is greater.

Test procedure conforming to
IEC 68, Ab & Bb

If temperature of the POD is
raised from —40 °C 12 +20 °C
at 60 % relative humidity

Test pracedure canforming to
IEC 68 Db

Is 475 mbar or 47,5 kPa
Is 100 mbar or 10,0 kPa

In accordance with 1EC 68 Fc

In acoordance with 1EC 68 Eb
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3. PARTS LIST
u
X ¢ & :
x = a [ ] <
B ac gz q F—- 3§ 3.1,  CAPACITORS
bhei=] g8 R’/ L% pm— g
— 4 s 2 o gz m <
x5 %.w x T mm - - w g —« = Ordering number Vaiue Quantity
2 o i
— — = - g Be——w 4822 122 31045 47 pF 8
z w«w = ,.r. _M .:u. B = 4822 122 310861 18 pF 8
z z A = i S 4822 122 30043 10 nF 22
: o i 8 1 g 4822 122 20687 185 pF 4
2 5 o5 B——-~5
= e E — S
25 .3 || @ 32.  RESISTERS
i 1 L) o | —

2 h 4 — -

] = - m [ £322 116 64025 4  MOhm 8
B 7 m 2 S 5322 116 55284 681  kOhm 8
g 1ol = 5322 116 50904 30,1  Ohm 8

BE o — 5322 116 54714 154 kOhm 8
3 & T
2z - 5322 116 50675 2,26 kOhm 3
' ’ = 5322 116 50636 2,74 kOhm 1
3 | 4822 116 51169 562  kOhm 1
: | | _ 5322 116 50567 953 kOhm 1
5322 209 B6217 12,1 kOhm array R13, R14 . R23, R24 - and so on
| 3.3.  SEMICONDUCTORS
_ 5322 130 44404 BFQ13 8
| 5322 130 30644 BA182Z 16
E _ 4822 130 34048 BZX75.C2V8 2
=
"
| 3.4.  INTEGRATED CIRCUITS
1
7 5322 209 14441 NES21N 4
!
2 & |
& & 35 MECHANICAL PARTS
| 351, PM8820
® T 4 5322 447 94587 Cabinet complete
- oo 5322 323 54043 Flat cable 20 pins 1,5 mm
z 73 53 2 1 5322 265 44103 probe input socket 9 pins
3 t -m t— 5322 265 54059 probe output socket , 20 pins
., 5% |8 R 5322 401 14287 Pull relief bracket for output socket
/M S S 5322 268 34048 Interface connector
g 5322 265 54058 cable/board socket, 20 pins
o= A | 5322 310 34111 Wrap pin wire-set
5 _ 5322 395 84101 Test hook
£ 2
AT 352 PM 8821

5322 447 64025
5322 323 54049
5322 265 44103

Cabinet complete

Flat cable 15 pins, 1,5 mm
probe input socket, 8 pins

™ 5322 265 64115 probe output socket, 15 pins
S z 5322 265 44113 cable/board socket, 18 pins
- - 5322 268 34058 Interface connector

5322 310 34111
5322 395 84101

Wrap pin wire-set (test leads)

Test hook



CODING SYSTEM OF FAILURE REPORTING FOR QUALITY
ASSESSMENT OF T & M INSTRUMENTS
(excl. potentiometric recorders)
The infarmation cnntents of the coded fallure description is necessary for our computenized processing of
quality data

Since the reporting of repair and mai ines must be ¢ and axact, we give you an example
of a correctly filled-out PHILIPS SERVICE Job sheet.
@ @ Q@ @

Factory/Serial no.

[o]o]o[e]7]e]a]

Country  Day Month Year Typenumber MNersion

[e]z2] [iIslels]zls] [o]r]m]3]2]e]o]e]2]

CODED FAILURE DESCRIPTION ®

&
Nature of call Locstion Component/seguence no.  Category
i i 7/s[olslo]7 5| @
Pre sale repair rlololelal [ 2] Jatr compiered
Preventive ololz(1 g|afofolo) ] 24|
Corrective | . Working time (&
Oither [ B [TT1Z] H=

Detailed description of the information to be entered in the various boxes:

DCountry: mE = Switzerland

@Day Month Year [1]5] 0[4]715] = 15 April 1975

@I Type number/Varsion | O | P _ M “ 3i2|6|0 _D _m = Osei PM 3260, version 02 (in |ater

oscilloscopes this number is pisced in front of
the serial no)

@Factory/Serial number | O 0_ o IEH B .u = 0O 783 These data are mentioned on the type plate of

the instrument

(5 Nature of call: Enter a cross in the relevant box
B Coded fallure description

Location Component/sequence na. Catagory

(IT1] EEERRE 0l

These four boxes are used Thess six boxes are intended to 0 Unknown, not applicabie (fault

to isafate the problam srea. pinpoint the faulty component. nat present. intermittent or

Write the code of the part A. Enter the component disappeared]

in which the fault occurs, &g, unit | designation as used in the circuit 1 Software error

na or mechanical item no diggram. |1 the designation is 2 Readjustment

of this part (refer 1o 'PARTS alfa-numeric,the letters must be 3 Electrical repair [wiring, solder

LISTS’ in the manual}, written {starting from tha laft) joint, ete.)

Example: 0001 for Unit 1 in the two lefi-hand boxes and 4 Mechznical repair {polishing,
000A for Unit A the figures must be written {in
0075 for itam 76 such & way that the last digit

If units are not numbered, do not | occupies the right-most box) in

fill in the tour boxes; see Example | the four right-hand boxes,

Jab sheet, B. Parts not identified in the

circuit disgram:

filing, remachining, etc.)

& Replacement {of wransistor,
resistor, ete.)

6 Cleaning and/or lubrication

7 Operator error

B Missing items (on pre-sale tast]

980000 L /Not appli g Envit I reg are
880001 Cabinet or rack (text nat met
plate, emblem, grip, rail,
graticute, ete}
890002 Knob lincl. disl knob. can,
wc.)
290003 Probe (only if attached
1o instrument}
950004 Leads and sssociated plugs
980005 Holder (valveransistor,

nly those
without type number|

290008 Documentation (manual,
twpplement, etc.}

990009 Foreign object

90099 Mizcellaneous

(@ Job completed Enter a cross when the ok has been completed
_ﬂ_.__gol:_._a tima: Enter the total number of working hours spent in connection with the job lexcluding
traveiling. warting time, etc.). using the last box for tenths of hours.

BHHM ¢ 1.2 working hours (1 h 12 min.)

Sales and service all over the world

Algar: Buresu de Lisisan Philips,
13 Rue Med-El-Mansour Benkars (Ex Rus
Ferranda), Ef Blar, Alger; tel, 789336

Argantina: Phiilips Arganting S.A.,
Cassils Correa 3470, Buenos Aires;
10l 70,7741 of 7749

Australia: Philias Scientific & Industrial
Equipmmnt Division, Centre Court,

25 + 27 Paul Svremy, PO, Box 118,
North Ryde/NSW 2113: 1el. 8888222

Bangls Desh: Philips Bangls Desh Lid,
P.O. Box 62; Ramna, Decea; tel, 63332

Beigii/Balgiqus: S.A MBLE,

Philips Scientific snd Industrial Equipment
Dhiwision;

B0 Aue des Dews Gares; 1070 Bruwxelle;
tel_2 - 523.00.00

Bolivia: Industrias Bolivianas Philips S8,
Cajdn Postal 2084, La Poz,
el BO020/56270/65604

Brasil: § A Phitips Do Brasil;

Avenida 8 de Julho 5229; Calxe Postal BB81;
CEP 01407 - S8a Paula ISP.);

tel. 282.5722/282-1811

Burundi: Philip: 5.A.A L., Avenue de Gréce,
8P 800, Bujumburs; tel, 3082

Carndar Phitips Test and Messuring Ingtremants Ine.:

B Leswyn Road,
Toronia (Criarial MBATK2;
tel. (416] 7897188

Chile: Philips Chiling S.A . Casilla 2687,
Santiags de Chile; tel. 770038

Colombia: Industrias Philips de Columbia 5.4,
Calle 13 no. 5103, Apariado Asreo 4282,
Bogota; tel. B11877/600600

Certa Rica: Philips de Costs Rice Ltd,,
Apsrtade Postal 4325, San Josd: tel, 210111

Drenvmark: Philips Elektronik Systemer ASS
Atd, for Industri og Farskning: Strandiodeve] 4,
F.0, Box 1818, 2300 Kébenhavn 5;

el 01.57-; uus telaxn 31245

Dwumschiang (Bundesrepublik): Philips GenbH,
Unernehmemibsereich Elektronik fir
Wissenschalt und Indunrie,

Posifach 310 320; 38 Kansed -Bettenhausen,
Miramatrasse B7; tol, 561.5011

Ecusdor: Philips Ecuador .4 Cesilla 343,
Ouito; rel. 239080

Egypt: Philips Industries, Resident Dategate Office,
P.0. Box 1887, Cairo; tel, 745757738

Eire: Philips Electrical {Irefand] Ltd,,
Newstead, Clonskeagh, Dublin 14; -l._ BEI355

El Salvador: Prilips de El Salvadar 5.4,
Apartads Postal B85, San Sslvadar;
1el, 217441/229066

Espafia: Philips Ibérice S.AE .,

Dpte Apatatos de Medids, Martines Villesgas 2,
Apariads 2085, Madrid 27;

tel, 404-2200/3200/4200

Service Centre;

Dpto Teo, de Instrumentacién,

Calte de &lbasanz 75, Madrid 17;

tel, 2047100

Ethiopia: Philips Ethiopia (Priv. Ltd. Co ),
P.0 B, 2565; Ras Absbe Arsguay Avene,
Addis Abaha; tel, 448300

Findand: Sse Suomi

France: 5.4, Philips Divislon S&1,
Division de [a 5.A. Philips Industrislie et
Commarcisle,

105 Rue de Parks, 83 002 Bobigny;

ol B30:11.11

Ghanat Philips {Ghans) Lid,,
P.OB. M 14, Ascra; rel. 68010

Great Britsin: Pyw Unicem Lid, York Street,
Cambridge CB1-2PX; tul, {223} 58888

Sarwice Cantra:

Fye Unicam Lid.,

Beddingion Lane, Croydan, Surrey CRE4EN,
tal. {B84) 3670

Giresce: Saw Halles

Guatemala: Philips de Guatemals 5.4
Apartsde Postal 738, Ciudad de Guatemala,
Zona 9; wl. 320777

Hallaa: Philips 5.4, Hellénigue,

54 Avenue Syngrou, Athens 403;

P.0. Béx 153, tel. 8215311

Hong Kong: Phillps Hong Kong Lid.,

P.0.8, 2108, St. George's Bullding, 215t floor,
Hang Kong city; wi. 5-248246

India: Philips _.i- Lid,, m:a!s r Extaty,

ted, 370071/291431
P.T. Phillos Dy G

Philips fal O o,
uu.-atlasad!ao P08 811,
Makcati Rizal 3116; tel, [

Portugal: Philips Portuguesa SARL,

Ax. Eng.” Duarte Pachoco 6, Apertado 1331, Lisboa 1;
. 6831210

Service Contre;

Outureia, Lisboa 3; tel. 2180071

Saoudi Arabiat A, Rajab end A Silsilah,
PO, Box 203, Jeddah - Saudi Arsbin; tel, 77382/5

Schweiz-Suisis-Svizrers: Philips A.G,,
Alimendstrasse 140, Postfach,CH-B027 Ziwich,
e, 01432211

Singapare: Philips Singapore Private Lid,,
vD Box 340, .nunml.dtpasq-_tﬁ.—gﬂ!.

Jalan Let. Jen, M.T. Kav. 17,
P.0.B. 2287, Juksrta-Seintan; tel, BEIHINGE2

leme: Phillps Lran Lad,, P.O.B, 1287, Teheran,
tal, 372081/5

frmg: Philips Iraq W.L.L., Munir Abbat Building,
4th floor; South Gate, P.O. box 5748, Baghdad:
tel. B0409/98644

Infand: Hei 5F, Saerin B, B
sl 24000

Iskas Canarias: Phitips ibérica 5 AE.,
Triana 132, Las Palmas; Casilla 30-41,
Santa Cruz de Tenerite

Ftalia: Philips S0 A, Serione S&1/TaM:
Viale Elvezia 2, 20052 Monza; tel, 36351,
telex Mi 35290

Jdopan: Soe Nippon

Kenya: Philips (Kenyal Lad., P.O.B. 30554,
Nairobi; tel. 557999

Kurwait: Delegate Office of Philips Industries,
PO, Box 3801, Kuwsit; tel, 428678

Malaysia: Philips Malaya Sdr Bha
P.0, Box 2163, Petaling Jays, Kusia Lumpur:
Selangar, W. Malaya; tel, 774411

México: Philips Mexicana 5.4, de GV,
Div. Clentifico Industrial, _u:ﬂ:au.aq
Apartado Postal 24—328 Mexico 7 (D.F J;
tel. 526 16 40

Moroceo: S.AM.T.EL., 2 Aue de Bapsume,
Casablanca; tel, 243050-243052

Nederiand: Philips Nederfand B.V
Hoofdgromp PPS, Baschdijk 525, Gabouw VB,
Eindhaven; tei. 783333

New Zealand: Philips Electrical Industries of N2, Lid,,

Sedentific and Industrial Equipment Division ;
Wakefiaid Street 181.185,
P.OB. 2007, Wellington C1; tel, B58—559

Nigaria: Philips (Nigerial Lid,, 6 ljora Cauneway,
P.O8. 1821, Lagot! tel. 454147

Nippon: Nihon Phitips Cosporation,

Shuwa Shinagewa Building,

28~33 Takanawa 3 = Chome, Minato-Ku,

Tokyo 108, P_0. Box 13; tel. (03} 448-5674/5511

Marge: Norsk 4.5 Phillps,
Industri og Fartkning, Essendrop gate &,
Postboks 5040, Cslo 3. tel, 463880

%ﬁl‘-& Csio 6; wel. 294010

Dstaereich: Destareeichische Philips Industrin GmbH,
Abteilung Industrie Etektronik,

Breitenturterstrase 219, A-1230 Wien;

ol (222)84181115

Pakistan: Philips Electrical Co, of Pakistan Lid,,
El-Marksz, M_A_Jinnsh Road P OB T101,
Kneachi 3; ti, 70071

Paraguny: Philips del Paraguay S.A..
Casillz de Corren 605, Asuncitn;
tel, 4-B045/4-5010

Paridi Phillps Peruana 5.4,
Apsrtade Asroo 1841, Lima 100; i, 326070

12: rel. 538811

South Africa: South African Philips (Pry] Lid.,
P.0.8. 7703, 2 Hert Sireet, New Doorntontain,
Jehannestuurg 2000; tel, 240531

South-Koren: Philips Electronics (Korea) Lid.,
P.0. Box 3680, Seoul; tel, 794 4202

Suomi: Oy Phillps At~
Kaivokatu B,

P.0. Box 10265,

D011 Helsinki 10; wel, 17271

Sverige: Sverska A, Philios,
Phifips Industrieiektronik, Lidingdvigen 50,
Fack, 510250 Stockholm, tel, 535000

Syrla: Philips Moyen-Orient 5.A. Rue Ferdos 79,
Immeubile Kassas and Sadate, B.P, 2442, Damas;
1el, 118605221650

Taiwan: Philips Tabwan Ltd.,
San Min Building, P.O. Box 22678, . Taipei:
rel. 5713201

Tanzania: Philips [Tanzania) Lid.,
Box 20104, Dar es Salaam; tel, 29571

Thalland: Philips Electrical Co, of Thailand Ltd.
283 Siom Road, P.O, Box 261, Bangkok;
tel. 233633019

Toniia: 87.0,E.T,, 32 bis, Aue Ben Ghedhahem,
Tunis; tel, 744768

Tarkive: Tlek Philips Ticeret AS,
Posts Kunesa 504, W!..Ol_.. Gamissiyi Caddes] 78/80,
trtantul 1; tel. 435810 ©

Uruguay: Industriss Philips del Uruguay S.A,,
Avda Uruguay 1287, Casilla de Correo 204,
Montevideo; tel. 51564 1/44

LLS A Philips Test and Mensuring Instruments Inc,,
86, Mc Kee Drive, Mahwah, New Jorsay 07430;
i, {201) 6293800

Venuzusta; Industrias Vanesolanss Philips S.A,,
Agartado Asrea 1167, Carscas 107
tol. 239381 1/353533

Zaire: Philips S.2.A.L, B.P. 1798, Kinshasa;
tol. 31208

Zambia: Philips Electrical Ltd.,
Profssional Equiprment Division, PO B 553,
Kitwe: tel, Z626/7/8

Fot Information on changs of addres:
NV Phillps’ Glosiiampentabricken
Test and Memuring Instruments Dept,
Eindtoven « The Matheriands

For countries not listed:
NV, Philips &1 Export Dept.



