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Please note 

ln correspondence concerning this instrument, please quote the type number and serial number as given 

on the type plate. 

Bitte beachten 

Bei Schriftwechsel über dieses Gerât wird gebeten, die Typennummer und die Gerâtenummer anzugeben. 
Dlese befinden sich auf dem Typenschild an der Rückseite des Gera.tes. 

Noter s.v.p. 

Dans votre correspondance et dans vos réclamations se rapportant à cet appareil, veuillez toujours 
indiquer le numéro de type et le numéro de série qui sont marqués sur la plaquette de caractéristiques. 

Important 

As the instrument is an electrical apparatus it may be operated only by trained personnel. Maintenance and 
repairs may also be carried out only by qualified personnel. 

Wichtig 

Da das Gerât ein elektrisches Betriebsmittel ist, darf die Bedienung nur durch eingewiesenes Persona! 
erfolgen. Wartung und Reparatur dürfen nur von geschultem, fach- und sachkundigem Persona! durchge­
führt werden. 

Important 

Comme l'instrument est un équipement électrique, le service doit être assuré par du personnel qualifié. De 
même, l'entretien et les réparations sont à confier aux personnes suffisamment qualifiées. 

The wordmark Philips and the Philips shieldemblem 
are used under licence from Philips Export B.V. 
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2 LINE VOLTAGE SETTING AND FUSES 

The safety instructions in previous chapters must be followed. 

Before plugging in the power cord make sure that the instrument is set to the local line voltage. 

WARNING 

If the power cord has to be adapted to the local situation, such adaption should be 
done by a quallfiad parson only. 

On delivery from the factory the instrument is set to one of the following line voltages: 

Instrument Instrument Lina Voltage Daliverad 
Version Coda No. Satting Power Cord 

PM 5138N1x1 9445 051 381 x1 220V Universal Europe 
PM 5138N1x3 9445 051 381x3 120V North America 
PM 5138N1x4 9445 051 381x4 240V England (U.K.) 
PM 513BN1x5 9445 051 381x5 220V Switzerland 
PM 5138N1x8 9445 051 381x8 240V Australia 

The set line voltage and the corresponding fuse rating are lndicated on the rear panel. 

Make surethat onlyfuses otthe required current rating, and of the specifiedtype, are used for replace­
ment. The use of repaired fuses and/or the short circuiting of fuse holders are prohibited. The fuse 
should be replaced only by a qualified persan who is aware of the hazard involved. 

WARNING 

To prevant alectric shock, the instrument must be disconnected from ail voltage 
sources when a fuse is to be replaced or when the instrument is to be adapted to 
a dffferent llne voltage. 

The instrument can be set to the following line voltages: 100 V, 120 V, 220 V and 240 V ac. These nomi­
nal voltages can be selected via the voltage selector, located at the rear panel, adjacent to the power 
socket. The fuse is located in a holder at the same place. For I ine power voltage selection or replace­
ment of the fuse, rem ove the power cord and pry open the compartmentwith a small screwdriver (see 
drawing next page) . 
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Select one of the voltage ranges, as appropriate by turning the selector. If necessary, insert the 
correct fuse (T0.4A or TO.BA) into the fuse holder instead of the original one. 
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3 DESCRIPTION OF THE BLOCK DIAGRAM, Figure 100 

The CLOCK GENERATOR produces the clock frequency 10 x 221 Hz= 20.97 MHz for the Triangle 
Wave Synthesizer (TWS) and the 2 MHz clock frequency for the Modulation Osclllator. The Voltage 
Controlled Oscillator (VCO) for the 20.97 MHz in the Phase-Locked Loop (PLL) is an LC oscillator with 
a varicap tuning diode. The PLL is either coupled to the internai 10 MHz Crystal OSCILLATOR or to 
an extemal reference signal via the 10 MHz Bandpass Filter (BPF). Switching over to the external 
reference Is automatically done, when 10 MHz or one of its subharmonics, e.g. , 1 MHz. is applied to 
the REFERENCE INPUT connecter. The clock frequency of 20.97 MHz can be modulated with the M 1 
signal from the Modulation Oscillator. 

For internai modulation the MODULATION OSCILLATOR generates the programmable TTL signal M 1 
or 82 for the modulation modes Phase-Shift-Key PSK, GATE, BURST, or the programmable sine wave 
signal M1 for AM and FM. The amplitude determines the modulation depth m or the FM deviation. 

The TWS generates the read addresses O to 1023 for the subsequent RAM . Up ta the characteristic 
frequency fchar = 20.48 kHz, all 1024 amplitude semples are generated per output signal period. 
Above fchar the number of elements decreases linearly with increasing frequency, whereby the rate 
by which the elements are generated is still the clock frequency 20.97 MHz. 

Ou ring signal generation, the distinct signal amplitude samples are read outfromthe RAM. If the basic 
signal waveform is altered or the duty cycle in the frequency range :s; 20 kHz is altered, the corre­
sponding amplitude samples are loaded into the RAM by the CPU, then the CPU switches the RAM 
to read mode again . 

The Digital-to-Analog Converter (DAC) converts the digital amplitude samples lnto analog voltages 
between -0.5 and +0.5 V. The 5 MHz L..owpass Filter (LPF) smooths the stalrcase sine wave signal 
of the DAC. For square wave, pulses, sawtooth signais , and arbltrary waveforms, the output signal 
of the DAC bypasses the filter. 

The FREQUENCY MULTIPLIER doubles the frequency above 5 MHz by analog squaring. 

The PULSE GENERATOR generates rectangular signais and the TTL output signal from the most sig­
nificant bit 84 of the lWS. The Pulse Generator also generates signais for frequencies ab ove 20 kHz 
by zero crossing detection otthe sine wave signal. Forfrequencies above 20 kHz, the Pulse Generator 
sets the duty cycle for the rectangular signais. 

The MODULATOR for the modulation modes AM, PSK, GATE, and BURST is based on a multiplier 
circuit. 

The MODULATION OSCILLATOR generates the programmable sine modulation signal or the keying 
signal for the internai AM , FM, PSK, GATE. orfortriggerlng the BURST LOGIC. For external modula­
tion the Modulation Oscillator passesthesignaltrom the MOD{rRIG input connectorto the Modulator, 
to the PLL of the Clock Generator, or to the BURST LOGIC. 

The BURST LOGIC generates the control signal Bî for the Modulator and BK for the CPU by counting 
the programmed carrier periods N = 1 ... 2000. 



 

3    DESCRIPTION DU SCHÉMA DE FONCTIONNEMENT, Figure 100 

 

 

Le GÉNÉRATEUR D'HORLOGE produit la fréquence d'horloge 10 x 221 Hz = 20,97 MHz pour le Triangle 

Wave Synthesizer (TWS) et la fréquence d'horloge de 2 MHz pour l'oscillateur de modulation.  L'oscillateur 

contrôlé en tension (VCO) pour le 20,97 MHz dans la boucle à verrouillage de phase (PLL) est un oscillateur 

LC avec une diode d'accord varicap. La PLL est soit couplée à l'OSCILLATEUR interne à quartz de 10 MHz, 

soit à un signal de référence externe via le filtre passe-bande 10 MHz (BPF). Le passage en référence 

externe se fait automatiquement lorsque le 10 MHz ou l'une de ses sous-harmoniques, par exemple 1 MHz, 

est appliqué au connecteur REFERENCE INPUT. La fréquence d'horloge de 20,97 MHz peut être modulée 

avec le signal M1 de l'oscillateur de modulation.  

Pour la modulation interne, l'OSCILLATEUR DE MODULATION génère le signal TTL programmable M 1 ou 

B2 pour les modes de modulation Phase-Shift-Key PSK, GATE, BURST, ou la sinusoïdale programmable 

signal M1 pour AM et FM. L'amplitude détermine la profondeur de modulation m ou la déviation FM.  

Le TWS génère les adresses de lecture 0 à 1023 pour la RAM suivante. Jusqu'à la fréquence caractéristique 

fchar = 20,48 kHz, les 1024 échantillons d'amplitude sont générés par période de signal de sortie. Au-dessus 

de fchar, le nombre d'éléments diminue linéairement avec l'augmentation de la fréquence, le taux par lequel 

les éléments sont générés est toujours la fréquence d'horloge 20,97 MHz.  

Lors de la génération du signal, les échantillons d'amplitude de signal distincts sont lus à partir de la RAM. 

Si la base la forme d'onde du signal est modifiée ou le rapport cyclique dans la plage de fréquences  ≤20kHz 

est modifié, le correspondant les échantillons d'amplitude sont chargés dans la RAM par le CPU, puis le CPU 

commute la RAM pour repasser en mode lecture.  

Le convertisseur numérique-analogique (DAC) convertit les échantillons d'amplitude numérique en tensions 

analogiques entre -0,5 et +0,5 V. Le filtre passe-bas 5 MHz (LPF) lisse le signal sinusoïdal en escalier du 

DAC. Pour les ondes carrées, les impulsions, les signaux en dents de scie et les formes d'onde arbitraires, 

le signal de sortie du DAC contourne le filtre.  

Le MULTIPLICATEUR DE FRÉQUENCE double la fréquence au-dessus de 5 MHz par quadrature 

analogique.  

Le GÉNÉRATEUR D'IMPULSIONS génère des signaux rectangulaires et le signal de sortie TTL à partir du 

bit le plus significatif B4 du TWS. Le générateur d'impulsions génère également des signaux pour des 

fréquences supérieures à 20 kHz par détection de passage par zéro du signal sinusoïdal. Pour les fréquences 

supérieures à 20 kHz, le générateur d'impulsions définit le rapport cyclique pour les signaux rectangulaires.  

Le MODULATEUR pour les modes de modulation AM, PSK, GATE et BURST est basé sur un multiplicateur 

circuit.  

L'OSCILLATEUR DE MODULATION génère le signal de modulation sinusoïdal programmable ou le keying 

signal pour l’AM, FM, PSK, GATE interne, ou pour déclencher la BURST LOGIC. Pour modulation externe 

l'oscillateur de modulation transmet le signal du connecteur d'entrée MOD/TRIG au modulateur, à la PLL du 

générateur d'horloge ou à la BURST LOGIC.  

La BURST LOGIC génère le signal de commande B1 pour le Modulateur et BK pour le CPU en comptant les 

périodes de porteuse programmées N = 1 ... 2000. 
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The AMPLITUDE CONTROLLER acts as fine contr'ol for the output amplitude. 
The subsequent AMPLIFIER has constant gain; it amplifies the ±2 mA (4 mApp) maximum output of 
the Amplitude Controllerto 40 Vpp· The Amplifier is protected against short-circuits and external volt­
ages by current limiting. 

The ATTENUATOR can be set to 0, 20, and 40 dB; its output impedance can be set to 50 Q or 600 Q. 

The DC GENERATOR is a programmable DC source for the output offset voltage. tt can be set inde­
pendently of the ac amplitude within a ±.20 V output voltage window. 

The multifunction DISPLAY on Unit 5 is a backlit liquid crystal display (LCD) with 160 segments con­
trolled in duplex mode by two segment encoders. Unit 5 aise has the KEYBOARD with its assigned 
decoder and keyboard interface. 

The Central Processing Unit (CPU) contains the following: 
- microprocessor, clocked with 12 MHz 
- EPROM for the operating software 
- RAM for storing settings 
- EEPROM for the arbitrary wave 

The instrument can be remotely controlled via the IEEE-488 Interface or the RS-232 Interface. Only 
one of the two interfaces can be built in. The in1erface processor transfers the parallel IEEE-488 bus 
data, or the se rial RS-232 bus data to the internai serial l2C bus. Ta ensure reliable operation, the l 2C 
bus is decoupled by optocouplers. 

..___ 



Le CONTRÔLEUR D'AMPLITUDE agit comme un contrôle fin de l'amplitude de sortie. 

L'AMPLIFICATEUR suivant a un gain constant ; il amplifie la sortie maximale de ± 2 mA (4 mApp) du 

contrôleur d'amplitude à 40 Vpp.  L'amplificateur est protégé contre les courts-circuits et les tensions externes 

par limitation de courant. 

L'ATTÉNUATEUR peut être réglé sur 0, 20 et 40 dB ; son impédance de sortie peut être réglée sur 50 Ω ou 

600 Ω.  

Le GÉNÉRATEUR DC est une source programmable DC pour la tension de décalage de sortie. Il peut être 

réglé indépendamment de l'amplitude du courant alternatif dans une fenêtre de tension de sortie de ± 20 V.  

L'ÉCRAN multifonction de l'unité 5 est un écran à cristaux liquides (LCD) rétroéclairé avec 160 segments 

contrôlés en mode duplex par des codeurs à deux segments. L'unité 5 a également le CLAVIER avec son 

décodeur et interface clavier assigné.  

L'unité centrale de traitement (CPU) contient les éléments suivants :  

- microprocesseur, cadencé à 12 MHz  

- EPROM pour le logiciel d'exploitation  

- RAM pour stocker les paramètres  

- EEPROM pour l'onde arbitraire  

 

L'instrument peut être contrôlé à distance via l'interface IEEE-488 ou l'interface RS-232. Seulement l'une des 

deux interfaces peut être intégrée. Le processeur d'interface transfère le bus parallèle IEEE-488 ou les 

données du bus série RS-232 vers le bus série interne I2C. Pour assurer un fonctionnement fiable, le bus l2C 

est découplé par des optocoupleurs.  
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4 CIRCUIT DESCRIPTION, TROUBLESHOOTING 

4.1 

4.2 

POWER SUPPLY, Figure 103 

The Power Supply on Unit 1 generates five stabilized de voltages: +5 V, + 1 0 V, -1 0 V, +26 V, and 
-26 V. V302 generates +5 V. The four-terminal voltage regulators V305N306 generate ±26 V. The 
latter are used in the amplifier circuitry on Unit 3, for the backlight display on Unit 5, and for the Clock 

Generator on Unit 2. 
A power on and power down reset for the microprocessor (CPU) is achieved by transistor stage V351 

via line l'UR. 
An additional de voltage of + 7.7 Vis generated by V357 to supply the fan. 
Switching transistor V356 generates the control voltage of 0 V/ +5 V for the pen lift output. The stage 
is controlled by line PL from the CPU. 

The sweep output voltage of 0 V to 10 V atthe rear panel is generated by the shift register D307, digital­
to-analog converter N308, and amplifier N309 in the lower part of the circuit diagram. The voltage 
ramp has 10 to 200 steps depending on the sweep time. This circuitry is controlled by C-bus lines 
SC, SD, and strobe line STRB from the CPU. The sweep function itself is directly controlled by the 
processor; it is digitally generated. 

CLOCK GENERATOR, Figure 105 

Simplified Black Diagram: 

10 MHz }-1.--------1 
OlTTPUT 

OUTPUT 
STAGE 

CLOCK SHUT DOWN 

EXT. REF. 
INPUT 

10MHz 
OSCIUATOR 

PULSE 
GENERATOA L __ 

AUTOMATIC 
SWITCH 

10MHz 
SAND-PASS 

FILTER 

FAEQUENCY 
DIVIDER 
-!-32768 

PHASE 
DETECTOR 

+ 
PLL FrLTEA 

FREQUENCY 
DIVIDER 
+15625 

BUFFER 

VCO 
20.97 ... MHz 

AMPLIFIER 

20.97152 MHz 
torTWS 

M1 -------SWITCH 

FMO 

The Voltage Controlled Oscillator (VCO) generates a clock frequency of 20.97152MHz(1 0x221 Hz) 
for the subsequent Triangle Wave Synthesizer (lWS), routed via amplifier/butter V364 ... 366, V370, 
371. This frequency is divided by 32768 (D322, 321/15, 13) and routed to the phase detector 0323/3. 
The detector compares the signal with the reference frequency of 10 MHz divlded by 15625 (D319, 
320,321), fed to pin 14. The PLL filter N325 performs the DC contrai voltage for the VCO, applied to 
varicap V415. The operating point of the diode is adjusted by R663; see Adjustment Procedure, 
Section 8.3.2. 



4 DESCRIPTION DU CIRCUIT, DEPANNAGE 

4.1 ALIMENTATION ÉLECTRIQUE, Figure 103 

L'alimentation de l'unité 1 génère cinq tensions stabilisées : +5 V, + 10 V, -10 V, +26 V et -26 V. V302 

génère le +5 V. Les régulateurs de tension à quatre bornes V305/V306 génèrent les ± 26 V. Ces derniers 

sont utilisés dans le circuit de l'amplificateur sur l'unité 3, pour l'affichage rétroéclairé sur l'unité 5 et pour 

l'horloge Générateur sur l'unité 2. 

Une remise sous tension et hors tension du microprocesseur (CPU) est réalisée par l'étage transistor V351 

via la ligne 𝑃𝐷𝑅. 

Une tension supplémentaire de + 7,7 V est générée par V357 pour alimenter le ventilateur. 

Le transistor de commutation V356 génère la tension de commande de 0 V / +5 V pour la sortie de levage 

du stylet. L’étage est commandé par la ligne PL du CPU. 

La tension de sortie de balayage de 0 V à 10 V sur le panneau arrière est générée par le registre à 

décalage D307, le convertisseur numérique analogique N308 et l’amplificateur N309 dans la partie 

inférieure du schéma de circuit. La tension la rampe comporte de 10 à 200 pas selon le temps de 

balayage. Ce circuit est contrôlé par des lignes C-bus SC, SD et ligne strobe STR8 du CPU. La fonction de 

balayage elle-même est directement contrôlée par le processeur; il est généré numériquement. 

4.2 GÉNÉRATEUR D'HORLOGE, Figure 105 

Schéma fonctionnel simplifié :

 

 

L'oscillateur commandé en tension (VCO) génère une fréquence d'horloge de 20.97152MHz(10x221 Hz) 

pour le synthétiseur d'ondes triangulaires (TWS) qui suit, acheminé via l'amplificateur/buffer V364 ... 366, 

V370, 371. Cette fréquence est divisée par 32768 (D322, 321/15, 13) et acheminée vers le détecteur de 

phase D323/3. Le détecteur compare le signal avec la fréquence de référence de 10 MHz divisée par 

15625 (D319, 320, 321), envoyé à la broche 14. Le filtre PLL N325 réalise la tension continue de contrôle 

pour le VCO, appliqué à varicap V415. Le point de fonctionnement de la diode est ajusté par R663 ; voir 

Procédure d'ajustement, Section 8.3.2. 



4-2 CIRCUIT DESCRIPTION, TROUBLESHOOTING PM 5138A 

The 1 O MHz reference frequency ls generated by an internai oscillator circuit, ZSOO, C524, 526, 528, 
R625, D317/1,2, R 637 routed via the automatic switch (gates D318) to the divider 0319 and te the 
output stage V358, 360 if no external reference signal is applied. 

+5 V +5 V +5 V Clock shut down 10 MHz internai 

l 
C522 R635 

No ext. D317 
signal 9 1 

L 

H D318 

& .II 3 
L 

I'------' 

L D318 

& .II 6 
H 

'------' 

ruu D318 

10 MHz output stage 

lIUl D318 

& .II ...,.s__._ruu_ 
divider 

The automatic switch routes the intemal 10 MHz referencefl'equency if no externat reference issupplied. 

When an external reference signal (10 MHz/N, N = 1, 2, te 10) is fed to the REFERENCE INPUT, D315 
with the timing element R615, C510 generates pulses of approximately 50 ns duration. A 10 MHz 
Bandpass Filter (BPF), C515, 516,517,523,511, and L813, and a negative impedance converter 
V355 to 357 generate a 10 MHz signal via 0317. The circuit is adjusted by R624 and C517. 

If an external reference is supplied to the generator, a 1 0 MHz TTL signal at D317 /8 sets D318/2 to 
'low' by V414, because the time constant of C522 and R635 ls longer than the period of the 1 O MHz 
frequency. Because of this D318/3 becomes 'high' and stops the internai 10 MHz oscillator (clock 
shut down} via V412, 427. The signal is routed via D318/5,6 and D318/10,B to the divider and to the 
1 O MHz output stage. 

+5 V +5 V +5 V Clock shut down 10 MHz internai 

l 
C522 R635 

10 MHz D317 
signal 9 1 

ruu 

1 O MHz output stage 

& .II 8 JU1J 
10 ......_____. divider 

,ru 

The automatic switch routes 10 MHz from an external reference signal and stops the internai oscillator. 

....... 



La fréquence de référence de 10 MHz est générée par un circuit oscillateur interne, Z800, C524, 526, 528, 

R625, D317/1,2, R 637 acheminés via l'interrupteur automatique (portes D318) vers le diviseur D319 et 

vers l'étage de sortie V358, 360 si aucun signal de référence externe n'est appliqué. 

   

Le commutateur automatique achemine la fréquence de référence interne de 10 MHz si aucune référence externe n'est fournie. 

 

Lorsqu'un signal de référence externe (10 MHz / N, N = 1, 2, te 10) est envoyé à l'ENTRÉE DE 

RÉFÉRENCE, D315 avec l'élément de temporisation R615, C510 génère des impulsions d'une durée 

d'environ 50 ns. Un filtre passe-bande (BPF) de 10 MHz, C515, 516, 517, 523, 511 et L813, et un 

convertisseur d'impédance négative V355 à 357 génèrent un signal de 10 MHz via D317. Le circuit est 

réglé par R624 et C517. 

Si une référence externe est fournie au générateur, un signal TTL de 10 MHz à D317/8 définit D318/2 sur 

"bas" par V414, car la constante de temps de C522 et R635 est plus longue que la période de la fréquence 

de 10 MHz. De ce fait D318/3 devient 'high' et arrête l'oscillateur interne 10 MHz (clock shutdown) via 

V412, 427. Le signal est acheminé via D318/5,6 et D318/10, B vers le diviseur et vers l’étage de sortie 

10MHz. 

 

 

 

 

 

 

 

 

 

 

 

        Le commutateur automatique achemine 10 MHz à partir d'un signal de référence externe et arrête l'oscillateur interne. 
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4.12 IEEE-488 INTERFACE, Figure 124; RS-232 INTERFACE, Figure 126 
-:P/Vl 9-S''f✓ 1/N'7, ..Il~ t,lf/ A / o 37 

The instrument can be remotely controlled via the IEEE-488 Interface or the RS-232 lntertace. Only 
one of the two interfaces can be built in. 

The interface contrais the communication between the internai I2C-bus and the external bus or data. 
For this an independent interface processor is built in. The processortransfers the parallel IEEE-488 
bus data, or the serial RS-232 data to the internai seria1 I2C-bus. The instrument is in general 
IEEE-488.2 compatible. The IEEE-488 Interface has a mask-programmed PROM within the proces­
sor, while the RS-232 Interface has a separate EPROM. 

To ensure reliable operatlon, and to avoid electromagnetic interference and hum pickup, the 12C-bus 
is electrically insulated by optocouplers. The insulated circuit has a separate power supply, + 5 VA. 
8 Vac, directly derived from the transformer, are routed via the Power Supply, Unit 1, Figure 103, and 
the CPU, Unit 2, Figure 106. The fuse for the supply is located on Unit 1 , FB52. On the interfaces the 
voltage is rectified, stabilized, and smoothed ta 5 V DC. 
For troubleshooting on the two interfaces please note the different positions of the optocouplers with 
relation to the processors and so aise the different area for the two 5 V supplies. 

When a device-specific message is present, the processor sends an interrupt ta the CPU, line INT, 
8-pole socket, pin 3, and the message is transferred via the I2C-bus te the instrument processor. 
During running sweep, this interrupt is disabled by an internai software command. ln th is case only 
commands to stop the sweep are accepted. 

The RESET line, 8-pole socket, pin 8, sets the instrument processorto its initiais state when the power 
is turned on or when the RESET key is pressed. 

The IEEE--488 bus and the interface processor communicate via the input/output butter/driver D317 
for the contrai lines, and via D316 for the data lines. 
The I2C-bus lines are routed via the bidirectional buffer/drivers D301 , 031 1. 

The RS-232 signal lines and the Interface processor communicate via the drivers/receiver D105, 
0106. Crystal G101 with the dividers 0102 define the Baud rate for the transmission speed. 
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5 PERFORMANCE TEST 

5.1 INTRODUCTION 

5.2 

5.3 

The information in the following paragraphs describes the performance tests for the key parame­
ters of the PM 5138A Function Generator using the instrument specifications (Operating manual, 
Chapter 4) as the performance standard. 

These performance tests may be used as an acceptance test upon receipt of the instrument, as an 
indication that repair and/or adjustment is required, or as a performance verification after repairs or 
adjustment of the instrument. The PM 5138A must be warmed up with all covers in place for at 
least 30 minutes before starting the performance tests. For reference conditions see Sections 4.1 4 
and 4.15, Operating manual. The test result requirements in the tables of the following sections do 
not take into account the tolerances of the measuring equipment. 
If not stated otherwise the output impedance of the generator must be set to Zo 50 Q. 

RECOMMENDED TEST EQUIPMENT 

- 50 Q feedthrough termlnatlon 
600 Q teedthrough termination 
Wideband oscilloscope (tr <3.5 ns); PM 3295 

- DC voltmeter, resolution <1001J,V; PM 2535 
- Counter/timer; PM 6654 
- Spectrum analyzer; HP 8590 A 
- RMS voltmeter; Fluke 8920 A 
- Distortion meter, resolution 0.01 %; PM 6309 
- Power meter; HP 436A with power sensor HP 8482A 
- Modulation analyzer; Rohde & Schwarz FAM 

Reference synthesizer, accuracy ±10-6; PM 5192 

SELF-TEST ROUTINE 

When turned on, the Instrument performs a self-test that checks the PROMs, RAMs, and EEPROMs. 
After this the software version is indicated in the Upper line of the dlsplay for about 1 second. Ali 
segments of the display field are shown for about 2 seconds and the instrument is set to that operating 
mode to which it was set before POWER OFF. 

The output signal with the corresponding parameters is now available at the OUTPUT socket. 

A possible fautt is indicated by nErr" followed by a digit. 
For detailed information see Section 3.5.9, Operating manual. 
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5.4 PERFORMANCE VERIFICATION 

5.4.1 Frequency 

5.4.1.1 Frequency Accuracy Test 

Test Equipmant: 

- Frequency counter 

Procedure: 

Connect the PM 5138A OUTPUT to the frequency counter. 
- Set the counter to 1 O seconds gate time. 

Generator Settings: 

Wavefonn Frequency Modulation 

~ 1 MHz 

~ 10 MHz 

5.4.1.2 Unwanted FM Daviation Test 

Test Equipment: 

- Modulation analyzer 

Procedure: 

Mode 

OFF 

OFF 

Output Voltage 
ACpp oc 
10 V 0 

10V 0 

... 

PERFORMANCE TEST PM 5138A 

Test Result 
Requirement 

0.999998 MHz to 
1.000002 MHz 

9.99998 MHz to 
10.00002 MHz 

Connect the PM 5138A OUTPUT to the modulation analyzer. 
Set the modulation analyzer to the RMS measuring mode and LF-measuring 
bandwidth to 1 O Hz to 20 kHz. 

Generator Settings: 

Wavefonn Frequency Modulation Output Voltage Test Result 
(for all) Mode ACpp DC Requirement 

~ 5.000 MHz OFF 10V 0 <35 Hz 
10.000 MHz OFF 10V 0 <71 Hz 
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PM 5138A PERFORMANCE TEST 5-3 

5.4.2 1 o MHz Synchronization 

5.4.2.1 Synchronization Capture Range 

Test Equlpment: 

Reference synthesizer 
- Counter 

Procedure: 

- Connect the TIL-output of the reference synthesizer to REF INPUT of PM 5138A. 
- Connect the PM 5138A OUTPLTT to the counter. 

Set the counter to 1 second gate time. 
- Set the reference synthesizer to the frequencies in the following table. 

Waveform Frequency 

Av 1 MHz 

Av 1 MHz 

5.4.2.2 10 MHz OUTPUT Level 

Test Equipment: 

- RMS voltmeter 

Procedure: 

Modulation 
Mode 

OFF 

OFF 

Output Voltage Reference 
ACpp DC Frequency 

10V 0 0.998 MHz 

10 V 0 1.002 MHz 

- Connect RMS voltmeter to the 10 MHz OUTPUT of PM 5138A. 
Set RMS voltmeter to dBm and 50 O reference. 

Test Result Requirament: O to 5 dBm 

Test Result 
Requirement 

0.998 MHz 

1.002 MHz 



5-4 

5.4.3 Waveform Asymmetry 

Test Equipment: 

- Counter/timer 

Procedure: 

Connect the PM 5138A OUTPUT to the counter input. 

PERFORMANCE TEST PM 5138A 

Set the counter to 1 second gate time and time interval measurement ( f 1 ) . 

Waveform Frequency Modulation 
(for all) Mode 

1 kHz OFF 
r"1..J 1 kHz OFF 

1 kHz OFF 

1 MHz OFF 
r"1..J 1 MHz OFF 

1 MHz OFF 

2MHz OFF 
ri.... 2MHz OFF 

2MHz OFF 

5MHz OFF 
r"1..J 5MHz OFF 

5MHz OFF 

5.4.4 Sine Wave 

5.4.4.1 Total Harmonie Distortion Test at 1 kHz 

Test Equipment: 

- Distortion meter 

Procedure: 

Output Voltage Asymmetrie Test Result 
ACpp DC Requirement 

10V 0 10% 99 to 101 µs 
10V 0 50% 499 to 501 µs 
10V 0 90% 899 to 901 µs 

10 V 0 20% 190 to 210 ns 
10 V 0 50% 490 to 510 ns 
10 V 0 80% 790to 810 ns 

10 V 0 20% 90to110ns 
10 V 0 50% 240to 260 ns 
10 V 0 80% 390 to 410 ns 

10 V 0 20% 30 to 50 ns 
10V 0 50% 90to110ns 
10V 0 80% 150 to 170 ns 

- Connect the PM 5138A OUTPUT te 50 Q feedthrough termination at the distortion meter input. 

Generator Settings: 

Wavetonn Frequency Modulation Output Voltage Test Result 
Mode ACpp DC Requirement 

'v 1 kHz OFF 28V 0 <0.4% 
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PM 5138A PERFORMANCE TEST 

5.4.4.2 Harmonie Components 

Test Equipment: 

- Spectrum analyzer 

Procedure: 

5-5 

Connect the PM 5138A OUTPUT to the 50 Q input of the spectrum analyzer; be careful not to 
overload the analyzer input. Overloading the analyzer causes it to generate harmonies, thus invali­
dating the test. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage 
(for all) Mode ACpp oc 

'v 0.5 MHz OFF 28V* 0 
0.5 MHz OFF 40V* 0 

'v 5MHz OFF 28V* 0 
5MHz OFF 40V* 0 

'v 10 MHz OFF 28V* 0 
10MHz OFF 40V* 0 

5.4.4.3 Subharmonic Components (level at ½ of carrier frequancy) 

Test Equipment: 

- Spectrum analyzer 

Procedure: 

Test Result 
Requirement 

< -48 dBc 
< -42 dBc 

<-40 dBc 
<-34 dBc 

<-36 dBc 
<-30 dBc 

- Connect the PM 5138A OUTPUT to the 50 Q input of the spectrum analyzer. 

Waveform Frequency Modulation Output Voltage Test Result 
(for all) Mode ACpp DC Requirement 

'v 5MHz OFF 20V* 0 < -60 dBc 
10 MHz OFF 20V* 0 < -38 dBc 

* Note: To avoid demage to the spectrum analyzer, lnsert a 20-dB attenuator tt necessary. 
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5.4.4.4 Non Harmonie Components 

Test Equlpment: 

- Spectrum analyzer 

Procedure: 

PERFORMANCE TEST PM 5138A 

Connect the PM 5138A OUTPUT to the 50 Q input of the spectrum analyzer. 
Measure the relative level of the non-harmonie components, 
> 15 kHz distanced from the carrier. 

- Measuri ng frequency range O to 100 MHz. 

Generator settings: 

Wavefonn Frequency Modulation Output Voltage Test Result 
(for all) Mode ACpp DC Requirement 

'v 500 kHz OFF 20V 0 < -37 dBc 
500 kHz OFF 40mV 0 < -37 dBc 

'v 5MHz OFF 20V 0 <-37 dBc 
5MHz OFF 40mV 0 <-37 dBc 

'v 10MHz OFF 20V 0 <-37 dBc 
10MHz OFF 40mV 0 <-37 dBc 
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PM 5138A PERFORMANCE TEST 

5.4.5 Square Wave and Rectangular Pulses 

5.4.5.1 Rise and Fall Times 

Test Equipment: 

- Wideband scope; tr <3.5 ns 

Procedure: 

- Connect the PM 5138A OUTPUT to the 50 Q feedthrough termination at the scope. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage Test Result 
(for all) Mode ACpp oc Requirement 

ru 20kHz OFF 40V 0 tr,tf * < 30ns 
20kHz OFF 200mV 0 < 30ns 

rt_i 20.01 kHz OFF 40V 0 < 30 ns 
20.01 kHz OFF 200mV 0 < 30 ns 

rt_i 50 kHz OFF 40V 0 < 30 ns 
50 kHz OFF 200mV 0 < 30 ns 

rt_i 100 kHz OFF 40V 0 < 30 ns 
100 kHz OFF 200mV 0 < 30 ns 

~ 200 kHz OFF 40V 0 < 30 ns 
200 kHz OFF 200mV 0 < 30 ns 

fl...J 500 kHz OFF 40V 0 < 30 ns 
500 kHz OFF 200mV 0 __ < 30 ...!!.§_ 

rt_i 501 kHz OFF 40V 0 <25 ns 
501 kHz OFF 200mV 0 <25 ns 

Repeat these steps with positive and negative pulses, n...... u-, AC pp 20 V and 100 mV. 

* tr = rise time 
tf = fall time 
for 50 % symmetry 
setting 

5-7 
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5.4.5.2 Overshoot, Ringing, Tilt 

Test Equipment: 

- Wideband scope 

Procedure: 

PERFORMANCE TEST PM 5138A 

- Connect the PM 5138A OUTPUT to the 50 Q feedthrough termination at the scope. 

Generator Settlngs: 

Wavefonn Frequency 

2MHz 

2MHz 

2MHz 

2MHz 

Modulation 
Mode 

OFF 

OFF 

OFF 

OFF 

Output Voltage 
ACpp DC 

0.200 V 0 

20V 0 

10 V 0 

10 V 0 

Test Result 
Requirement 

< 200 mV j 
< 200 mV 

< 100 mV 

< 100 mV 

< 100mV 
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PM 5138A PERFORMANCE TEST 

5.4.6 AC Output Amplitude 

5.4.6.1 AC Voltage Accuracy Test in the Frequency Range <200 kHz 

Test Equlpment: 

- RM S voltmeter 

Procedure: 

5-9 

- Connect the PM 5138A OUTPUT to the 50 Q feedthrough termination at the RMS voltmeter input. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage Test Result 
(for all) Mode ACpp DC Requirement 

'v 10kHz OFF 150mV 0 25.9 to 27.0 mV 
10kHz OFF 0.41 V 0 71.0 to 73.9 mV 
10 kHz OFF 4.00V 0 0.693 to 0.721 V 
10kHz OFF 4.1 V 0 0.710 to 0.739 V 
10 kHz OFF 40V 0 7.215 to 7.212 V 

'v 200 kHz OFF 150mV 0 25.9 to 27.0mV 
200 kHz OFF 0.41 V 0 70.7 to 74.3 mV 
200 kHz OFF 4.00V 0 0.689 to 0.724 V 
200 kHz OFF 4.1 V 0 0.707 to 0.743 V 
200 kHz OFF 40V 0 6.894 to 7.248 V 

'Li 10 kHz OFF 150mV 0 36.8 to 38.2 mV 
10 kHz OFF 0.41 V 0 100.5 to 104.5 mV 
10kHz OFF 4.00V 0 0.980 to 1.020 V 
10kHz OFF 4.1 V 0 1.005 to 1.045 V 
10 kHz OFF 40V 0 9.80 to 10.20 V 

n..... 10 kHz OFF 150mV 0 36.8 to 38.2 rnv 
10 kHz OFF 0.21 V 0 51.4 to 53.5mV 
10 kHz OFF 2.00V 0 0.490 to 0.510 V 
10kHz OFF 2.1 V 0 0.514 to 0.535 V 
10 kHz OFF 20V 0 4.90 to 5.10V 
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5.4.6.2 AC VoHage Accuracy Test ln the Frequancy Range >200 kHz 

Test Equipment: 

Power meter with power sensor 
20-dB attenuator 

Procedure: 

Calibrate and zero the power meter. 
- Connect the probe ta the PM 5138A OUTPUT. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage 
(for al[) Mode ACpp DC 

"v 5MHz OFF 1.50V 0 
5MHz OFF 4.00V 0 
5MHz OFF 4.1 V 0 
5MHz OFF 2DV* 0 
5MHz OFF 40VJII 0 

"v 10 MHz OFF 1.00V 0 
10 MHz OFF 3.00V 

1 
0 

10 MHz OFF 4.00V 0 
10 MHz OFF 4.1 V 0 
10 MHz OFF 20V* 0 
10 MHz OFF 40V* 0 

Test Result 
Requirement 

1.34 to 1.48mW 
9.51 to 10.SOmW 
9.99 to 11.03 mW 

237.7 to 262.6 mW 
950.7 to 1050.6 mW 

0.56 to 0.69 mW 
5.03 to 6.26 mW 
8.93 to 11 .13 mW 
9.39 to 11.69 mW 

223.3 to 278.2 mW 
893.0 to 1113.0 mW 

* Note: To avoid damage to the power meter, insert a 20-dB attenuator and take into account a 
power factor of 0.01 . 

----

;.......t 

"--' 
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PM 5138A PERFORMANCE TEST 

5.4.7 DC Vottage 

5.4.7.1 DC Voltage Accuracy Test at AC OFF 

Test Equipment: 

- DC voltmeter 

Procedure: 

5 - 11 

- Connectthe PM 5138A OUTPUT to the 50 Q feedthrough termination at the DC voltmeter input. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage Test Result 
(for ail) Mode ACpp DC Requirement 

1 kHz OFF 2V -10V -4.800 to -5.200 V 
1 kHz OFF 2V -9V -4.310 to -4.690V 
1 kHz OFF 2V -av -3.820 to -4.180 V 
1 kHz OFF 2V - 7V - 3.330 to - 3.670V 
1 kHz OFF 2V -6V -2.840 to -3.160V 

--- 1 kHz OFF 2V -5V -2.350 to -2.650V 
1 kHz OFF 2V -4V -1.860 to -2.140 V 
1 kHz OFF 2V -3V -1.370 to -1.630V 
1 kHz OFF 2V -2V -0.880 to -1.120 V 
1 kHz OFF 2V - 1 V -0.390 ta -0.610 V 
1 kHz OFF 2V -0.1 V +0.051 ta -0.151 V 

--- 1 kHz OFF 2V av -100 to +100 mV 

1 kHz OFF 2V +0.1 V -0.051 ta +0.151 V 
1 kHz OFF 2V +1 V +0.390 ta +0.610 V 
1 kHz OFF 2V +2V +0.880 to + 1.120 V 
1 kHz OFF 2V +3V +1.370 ta + 1.630 V 
1 kHz OFF 2V +4V +1.860 ta +2.140 V 

--- 1 kHz OFF 2V +SV +2.350 to +2.650 V 
1 kHz OFF 2V +6V +2.840 ta +3.160 V 
1 kHz OFF 2V +7V +3.330 to +3.670 V 
1 kHz OFF 2V +av +3.820 to +4.180 V 
1 kHz OFF 2V +9V +4.310 to +4.690V 
1 kHz OFF 2V +10V +4.800 to +5.200 V 
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5.4.7 .2 DC Voltage Offset Error Test 

Test Equipmant: 

OC voltmeter 
Low-pass filter 

Procadure: 

PERFORMANCE TEST PM 5138A 

- Connect the PM 5138A OUTPUT to the 50 Q feedthrough termination at the OC voltmeter input. 

Note: Take care that the OC voltmeter does not respond on the AC portion of the tested voltage. 
If necessary, insert a low-pass filter. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage 
(for all) Mode ACpp DC 

'v 1 MHz OFF 20V 0 
2MHz OFF 20V 0 

1 MHz steps 

'v 9MHz OFF 20V 0 
10 MHz OFF 20V 0 

Repeat with ACpp = 40 V, test result requirement as above 

5.4.8 Modulation 

5.4.8.1 Modulation Frequancy Accuracy Test 

Test Equipmant: 

- Frequency counter 

Procedura: 

Test Result 
Requirement 

-100 ta +100 mV 
-100 ta +100 mV 

-100 to +100 mV 
-100 to +100 mV 

Connect the PM 5138A MODULATION OUTPUT (at the rear of the instrument) to the frequency 
counter. 
Set the counter to > 1 second gate time. 

Generator Settings: 

Waveform Frequency Modulation Output Voltage Test Result 
Mode fMoo m% Requirement 

'v 1 kHz AMINT 11 Hz 50 10.989 to 11.011 Hz 

'v 1 kHz AMINT 1 kHz 50 999 to 1001 Hz 

1....:. 

,.___, 
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PM 5138A PERFORMANCE TEST 

5.4.8.2 AM Envelope Distortion Test 

Test Equipment: 

- Modulation analyzer 

Procedure: 

Connect the PM 5138A OUTPUT to the modulation analyzer RF input. 
Set the analyzer to AM, 01ST, and the filter to 30 Hz to 20 kHz. 

5 - 13 

Note: The modulation depth m of 90 % must be checked with the modulation analyzer. 
If necessary, change the generator setting. 

Generator Settings: 

Waveform Frequency Modulation Modulation 
(for ail) Mode Parameter 

fMOo m% 

'v 5MHz AMINT 1 kHz 90 
10 MHz AMINT 1 kHz 90 

5.4.8.3 Internai AM Modulation Depth (m) Accuracy Test 

Test Equipment: 

- Modulation analyzer 

Procedure: 

Output Voltage 

ACpp DC 

5V 0 
SV 0 

Connect the PM 5138A OUTPUT to the modulation analyzer. 

Set the analyzer to fff and the filter to 30 Hz to 200 kHz. 

Generator Settings: 

Waveform Frequency Modulation Modulation Output Voltage 
(for alQ Mode Parameter 

fMOo m% ACpp DC 

2MHz AMINT 20 kHz 10 5V 0 
'v 2MHz AMINT 50 5V 0 

2MHz AM INT 90 5V 0 

5MHz AM INT 10 SV 0 
'v 5MHz AMINT 50 SV 0 

5MHz AMINT 90 SV 0 

10 MHz AMINT 10 5V 0 'v 10 MHz AMINT 50 5V 0 
10 MHz AMINT 20kHz 90 SV 0 

Note: Take into account the tolerances of the used modulation analyzer. 

Test Result 
Requirement 

<0.5% 
<0.5% 

Test Result 
Requirement 

9 to 11 % 
49 to 51 % 
89 to 91 % 

8 ta 12 % 
48 to 52% 
88 to 92% 

7 to 13% 
47 to 53% 
87 to 93% 
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5.4.8.4 FM Distortion Test 

Test Equipment: 

- Modulation analyzer 

Procedure: 

Connect the PM 5138A OLJTPUT to the modulation analyzer RF input. 

- Set the modulation analyzer to FM, DIST, ~ , and the filter to 30 Hz to 20 kHz. 

Generator Settings: 

Waveform Frequency Modulation 
Mode 

'v 10 MHz FMINT 

5.4.8.5 FM Deviation Accuracy Test 

Test Equipment: 

- Modulation analyzer 

Procedure: 

Modulation Output Voltage 
Parameter 

IMOD DEV ACpp DC 

1 kHz 1.00% 5V 0 

Connect the PM 5138A OUTPUT to the modulation analyzer. 

- Set analyzer to FM,~ , and the filter to 30 Hz to 20 kHz. 

Generator Settings: 

Waveform Frequency Modulation Modulation Output Voltage 
(for alij Mode Parameter 

fuoo DEV ACpp DC 

10 MHz FMINT 1 kHz 2% SV 0 
10MHz FMINT 1.8% 5V 0 
10MHz FMINT 1.6% SV 0 
10MHz FMINT 1.4% 5V 0 

'v 10 MHz FMINT 1.2% SV 0 
10MHz FMINT 1.0% 5V 0 
10MHz FMINT 0.8% 5V 0 
10MHz FMINT 0.6% SV 0 
10 MHz FMINT 0.4% SV 0 
10 MHz FMINT 1 kHz 0.2% SV 0 

10 MHz FMINT 100 kHz 2% SV 0 
10 MHz FM INT 1.8% 5V 0 
10MHz FMINT 1.6% SV 0 
10 MHz FMINT 1.4% SV 0 

'v 10 MHz FMINT 1.2% SV 0 
10MHz FMINT 1.0% SV 0 
10MHz FMINT 0.8% SV 0 
10 MHz FMINT 0.6% SV 0 
10MHz FMINT 0.4% 5V 0 
10 MHz FMINT 100 kHz 0.2% SV 0 

Test Result 
Requirement 

<0.4 % 

Test Result 
Requirement 

197 to 203 kHz 
177 to 183 kHz 
157 to 163 kHz 
137 to 143 kHz 
117 to 123 kHz 
97 to 103 kHz 
77 to 83kHz 
57 to 63kHz 
37 to 43kHz 
17 to 23kHz 

180 ta 220 kHz 
160 to 200 kHz 
140 to 180 kHz 
120 ta 160 kHz 
100 to 140 kHz 

BO to 120 kHz 
60 to 100 kHz 
40 to 80 kHz 
20 to 60 kHz 

0 to 40kHz 
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5.4.8.6 Phase Shlfl Keylng (PSK) Functional Test 

Test Equipment: 

5.4.8.7 

- Scope 

Procedure: 

Connect the PM 5138A OUTPUT to the 50 Q feedthrough termination at the scope. 
- Connect the PM 5138A MODULATION OUTPUT to the external trigger input of the scope. 
- Set the scope to external trigger and set the trace to the zero voltage line. 

Generator Settings: 

Waveform Frequency Modulation Modulation Output Voltage Test Result 
Mode Parameter ACpp DC Requirement 

~ 1 kHz PSKINT fMoD 1 kHz 5V 0 See drawing 

\ 
zero 

81 132 B3 

The pairs A,B of the transition points (showing varying distances A - B) must be symmetrlcal to the 
zero voltage line. 

Gate Functional Test 

Test Equipment: 

- Scope 

Procedure: 

- Conne et the PM 5138A OUTPUT to the 50 Q feedthrough termination at the scope. 

Generator Settlngs: 

Waveform Frequency Modulation Modulation Output Voltage 
Mode Parameter ACpp OC 

100 kHz GATE INT fMOo 1 kHz SV 0 

Test Result 
Requirement 

Note: Check the duty cycle ofthe gated output signal: approximately 50 % and voltage pp 2.5 V. 
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5.4.8.8 Sweep Functional Test 

Test Equipment: 

- Dual channel scope 

Procedure: 

- Con nect the PM 5138A OUTPUT to the 50 Q feedthrough termination at the scope input channel A. 
- Connect the PM 5138A SWEEP OUT (at the rear of the instrument) to channel Bof the scope. 
- Set channel B te DC-coupling. 
- Set the trigger to channel A. 
- Set the scope to chopped mode. 

Generator Settlngs: 

Waveform Frequency Modulation Modulation Output Voltage Test Result 
Mode Parameter ACpp DC Requirement 

'v fsTART LIN T = 5s 5V 0 See following text 
1 kHz SWEEP mode 1 

CONT 
fsrep 

10 kHz 

During the 5-second sweep period, the outputfrequency is sweptfrom start to stop (channel A), and 
the SWEEP OlJTPUT (channel B) is rising from O to +10 V open loop. 

- Connect channel B te the PM 5138A PEN LIFT OUTPUT (rear). 
Start single sweep by pressing the SINGLE key. 

When sweep is running the PEN LIFT voltage (channel B) must be approximately O V; at the end of the 
sweep the PEN LIFT voltage is switched to approximately +5 V. 

........ 



PM 5138A PERFORMANCE TEST 

5.4.8.9 Burst FunctionaJ Test 

Test Equipment: 

- Dual channel scope 
- External TTL source of 1 kHz 

Procedure: 

5 - 17 

- Connect the PM 5138A OUTPUT to the 50 Q feedthrough termination at scope channel A. 
- Connect the PM 5138A MODULATION OUTPUT (atthe rear of the instrument) to channel Bof the 

scope. 
- Connect the external 1 kHz-TIL source to the PM 5138A MODULATION INPUT (rear). 

Generator Settings: 

Waveform Frequency Modulation Modulation Output Voltage Test Result 
Mode Parameter ACpp DC Requirement 

'v 10 kHz BURST INT 3 ON cycles SV 0 +t-CONT 
Repetition 
frequency 

(fMoo) B 1 1 1 1 
1 kHz --u--u-4' = o· 

~1 ms-l 

'v 10 kHz BURST 3 ON cycles SV 0 Must be the 
EXT same display 

'v 10 kHz BURST INT 3 ON cycles SV 0 ++ CONT 
Repetition 
frequency 

(fMoo) 
B 1 1 1 1 

1 kHz L_J[__J 4i = -1ao· 
4i = +rno· 

~1ms~ 

'v 10kHz BURST 3 ON cycles SV 0 Must be the 
EXT same display 
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5.4.9 TTL OLITPUT Level Test 

Test Equipment: 

- Scope 

Procedure: 

PERFORMANCE TEST PM 5138A 

- Connect the PM 5138A TIL OUT to the scope (without 50 Q termination). 

Generator Settings: 

Waveform Frequency 

-

5.4.1 a zo 600 Q Test 

Test Equipment: 

1 kHz 

- RMS voltmeter 

Procedure: 

Modulation Output Voltage 
Mode ACpp oc 
OFF - -

- Connect the PM 5138A OUTPUT directly to the RMS voltmeter. 
- Set PM 5138A to Zo 600 Q. 

Waveform Frequency Modulation Output Voltage 
Mode ACpp oc 

~ 1 kHz OFF 20V 0 

Test Result 
Requirement 

lowlevel: 
-0.3 to +0.3V 

high level: 
+4.7 to +5.3V 

Test Result 
Requirement 

6.894 to 7.248 V 

- Connect the PM 5138A OUTPUT to the 600 Q termination at the RMS voltmeter. 

Waveform Frequency Modulation Output Voltage Test Result 
Mode ACpp oc Requirement 

~ 1 kHz OFF 20V 0 3.447 to 3.624 V 

'---' 

1-......; 

,__, 

___, 

....... 

'i.....! 
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6 TEST PROGRAM 

The test program of the PM 5138A contains the following seven subprograms: 

1 . Display test 
2. Keyboard test 
3. Memory register test 
4. Strobe test (test of the internai interfaces) 
5. Interface test (RS-232 or IEEE-4S8) 
6. Rotary knob test 
7. EEPROM test (PM 5138N12 and PM 5138N13 only) 

The test pro gram is activated by pressing the LOCAL key for about 3 seconds, while the instrument is 
being switched on, or by pressing the LOCAL key and pressing the concealed RESET key. The self­
test routine is tollowed by the word "TEST" in the display followed by the menu of subprograms 1 to 7. 
Press the LOCAL key briefly to select and carry out the test required. Press LOCAL again for about 1 
second to return to the subprogram menu. To leave the test program, either press RES ET or turn off 
the instrument. 

POWER OFF 0 ~+-
ON-

ffSf 

I Pr o. ~ P r o. 3 Pr o. -,. Pr o. 5 Pr o. 6 P r o. 1 .____,, __ 
LOCAL LOCAL 

■ ■ 
® lbutr 1 

LOCAL 

il . 
. 

LDCAL 

il 
LDCAL 

■ 
LOCAL 

Il , 
' 

LDCAL 

■ 

LOCAL 

ml 
[gQJ 

B 
LOCAL -

LOCAL 

rc5l 
~ 

[IE] 
LOCAL -
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Program 1: Display Test 

This test checks the operation of the liquid crystal display and the respective decoders/drivers. 

When the text "Pro. 1" appears in the subprogram menu, press the LOCAL key to select the display 
test. The letters "dlSP" appear in the display, whereupon each segment of the display is switched on 
one afterthe other. The generator waits with its total dis play lit up until elther you press LOCAL to take it 
back to the program menu or until you leave the test program. 

Program 2: Keyboard Test 

This test checks the function of each key as well as those of the keyboard decoder. 

Select this test and the letters "bUTT" (button) appear in the display. Press any key at random, except 
LOCAL, and the current number of this key will appear in the display together with a contrai n umber, 
e .g., 12-2 when key DC is pressed. This control number is generated by the keyboard de coder and 
can be changed to 0, 1, 2, or3 by pressing this key again. The keys are numbered row by rowfrom left 
to right. Thus, for example, the key SINGLE has the number 5 and the key ADDA the number 11. 
To return to the program menu, press LOCAL. 

Program 3: Memory Reglster Test 

This test checks the memory registers 1 to 9 for the storage of the generator settings and register O 
which stores the last setting before the instrument is switched off. The contents ofthese registers are 
not written over or deleted during the test and can be used as normal when the test has been 
completed. 

This test runs automatically. The display continually shows the numbers of the registers being tested. 
If the test is finished without detecting any errors, the display will read "PASS"; if it finds an error, then it 
will read "Errer". 

To return to the program menu, press the LOCAL key. 

Program 4: Strobe Test (Test of the internai interfaces) 

This test checks the internai data transfer to the shift registers. By turning the rotary knob you select 
the strobe lines to the related shift registers; the strobe lines are indicated on the display. By pressing 
any key you set all outputs of the selected registers to high, X - 11 , or to low, X - 00. 

Strobe to 

STR 1 RAM, Unit 4, D101 
STR2 RAM, Unit 4, D102, D103 
STR3 Ampl. Mod., Unit 4 , D144; Pulse Gen., Unit 4, D126 
STR4 Burst Logic, Unit 4, 0121, D122 
STR5 Modulation Oscillator, Unit 4, D130, 0138, 0139 
STR6 TWS, Unit 2, 0331 
STR 7 DC Generator, Unit 3, 0301 
STRB Sweep out voltage, Unit 1, D307 
STR9 Amplitude Controller, Unit 3, D101 , D102 

To return to the program menu, press the LOCAL key. 

L....J 

........ 

L....; 

....... 

'------' 
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Program 5: Interface Test (RS-232 or IEEE-488) 

This test checks the built-in interface, its input and output buffers, and the correct coding and decod­

ing of the data transferred. 

The test automatically checks which interface is actually available; if none, "noBUS" will appear in the 
display and the instrument returns to the program menu. ln instruments with an interface, there is a 
choice between an input test ("ldAT.A:') and an output test ("OdAT.A:'). Selection is done by pressing 
the LOCAL key. For the IEEE-488 interface the device address is set to 20. The configuration for the 
RS-232 interface is: Baud rate 9600, data bits 8, parity no. Using the RS-232 lntertace the instrument 

must be set with ESC 2 to remote. 

-Il 
naBUS 

Rdr.èD 

RS-232 

SE r I 

b 9.6 t 

d B 
p " 

Input tut Output taat r-_______ ..,a_ ____ ,i_ __ _ 

Id R r R't-------------0 d R r R 

LIICotL 

Il 

' -IJ 

$ -- -li œ <1Nœlld 

UICM. 

a 

⇒ 

⇒ 
PHIUPS,PM5138A,0,V -· 

UICM. 

11<1..-ld 



6-4 TEST PROGRAM PM 5138A 

Input test: 

The display shows "dCLr" when the interface command "IOCLEAR(720)" or "ESC 4" has been 
received. When data to set the instrument are received, the display will show "dATA", and the first eight 
figures of the string can be shown individually in hexadecimal form by pressing the SINGLE or CONT 
keys. The data input can be repeated as often as desired. 

Press LOCAL for less than 1 second and the program will return to the selection between input and 
output test. 

Output test: 

The letters "STAT" appear. Ali bits of the Standard Event Status Register are setto "1 ". If the bits of the 
Standard Event Status En able Register were setto "1" with the command '1tf:SE 255 the MAV bit of the 
Status Byte Registers wm be set to "1 ". The controller can ask for the contents of the Status Byte with 
serial poll or with the query *STB? (IEEE-488) respectively with ESC 7 for the RS-232 interface. The 
Standard Event Status Register can also be read out by a controller with query'1tf:SR?. The SINGLE or 
CONT keys set the bits to "0", the letters "dATA" appear in the display, and the controller can read in 
the identification string "PHILIPS,PM5138A,0,Vx.x" (x.x = software version). 

Press LOCAL for less than 1 second and the program retums to the selection between the input and 
output test; press LOCAL longer, and the program returns to the test program menu. 

Program 6: Rotary Knob Test 

This test checks whether the direction of rotation is recognized (display "L'.' or "r"). The display also 
shows a number of pulses, dependent on the speed of rotation. "Error" shows that there may be an 
error. 

.....J 

...... 

......_, 

Program 7: EEPROMs Test (PM 5138N12 and PM5138N13 only) ,.___ 

This test checks the memory registers for the arbitrarywaveforms. The contents ofthese registers are ._ 
not written over or deleted du ring the test. If the test finishes without detecting any errors, the display 
reads "PASS"; if the test finds an error, the display reads "Error". 
To return to the program menu, press the LOCAL key. 

L 
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7 

7.1 

DISASSEMBLING THE INSTRUMENT 

GENERAL INFORMATION 

This section provides the disassembling procedures required for the removal of components du ring 
repair operations. 

Ali circuit boards removed from the instrument must be adequately protected against damage, and 
all normal precautions regarding the use of tools must be observed. 

Ou ring disassembling make a careful note of all disconnected leads so thatthey can be reconnected 
to their correct terminais when the instrLJTient is reassembled. 

CAUTION: 
Damage may result if: 

The instrument is turned on when a circuit board has been removed. 
- A circuit board is removed within one minute after turning off the instrument. 

7 .2 REMOVING THE COVERS 

WARNING: 

Removlng the instrument covers or removing parts, except those to which access 
can be gained by hand, is likely to expose live parts, and also accessible terminais 
may be live. 
To avoid electric shock, turn off line power and remove the power cord before 
disassembling the instrument. 
If adJustment, maintenance or repalr of the disassembled instrument under 
voltage ls inevitable, it shall be carried out only by qualified personnel using 
customary precautlons agalnst electrlc shock. 
Capacitors inside the Instrument may still be charged even after the instrument 
has been turned off or disconnected from the power supply . 

• Unscrew the two rear 
bumpers (A). 

■ Loosen the four rear screws (B). 
• Remove top cover (C) and 

bottom cover. 
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7.3 UNIT 4 

7.4 UNIT 2 

DISASSEMBLING THE INSTRUMENT PM 5138A 

• Remove all cables from Unit 4. 

• Unscrew two screws (A}. 
• Move Unit 4 slightly 

to the front (B). 
• Move Unit 4 to the left-hand 

side (C) and lift it off (D). 
• ln order to detache the unit 

from the holder unscrew the five 
corner and one central nut. 

• Remove Unit 4, see Section 7.3. 
• Remove all cables from Unit 2. 
• Unscrew the four nuts (A). 
• Detache Unit 2 from Units 1 

and 3 (B): 
take care not to bend the 
connector pins. 

.......... 



,.._ 

1--

__J 

PM 5138A DISASSEMBLING THE INSTRUMENT 

7.5 UNIT 3 

7.6 UNIT 5 

7.7 TEXT PLATE 

• Remove Units 4 and 2, 
see Sections 7.3 and 7.4. 

• Remove coax cable 
to output socket. 

7 3 

• Unscrew the two distance 
pieces from the rear (A) and 
one screw from the central 
front (B) of Unit 3. 

• Move the unit with its holder 
slightly to the back (C) , 
shift the unit to the front in 
order to detache it from its 
holder. 

• Move the unit to the left-hand 
side and lift it off (similar to 
Unit 4, steps C, D) . 

• Remove Units 4 and 2, 

move Unit 3 to the back, 
see Sections 7.3, 7.4, 7.5. 

• Remove cap from 
the rotary knob. 

• Unscrew central nuts; 
rem ove the knob (A) . 

• Unscrew six screws and 
one distance piece (B). 

• Remove Unit 5 (C). 

The text plate is an adhesive foil strip which cannot be reattached after you have remove it. Place a 
small screwdriver behind the foil strip and remove it carefully. 
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8.1 

8.1.1 

CHECKING AND ADJUSTING 

GENERAL INFORMATION 

This chapter provides the complete adjustment procedure for the instrument. Because various con­
trol functions are interdependent, a certain order of adjustment is necessary. The procedure is, there­
fore, presented in a sequence best suited to particular adjustment. 

Warm-up t ime under average conditions is 30 minutes 
Adjustment should be done after 1 hour 

- Ambienttemperature (23 ±1) •c 
Line voltage, nominal value ± 2 % 
The cabinet must be closed with a special cover (part of the Service Kit) 
Instrument performance should be checked before any adjustment is done 

- Ali limits and tolerances given in this section are calibration guides, and should not be interpreted 
as instrument specifications 

- Tolerances given are for instrument under test and do not include test equipment errors 

WARNING 

Hlgh voltages exist at several points inside the instrument. To avoid injury, do not 
touch exposed connections and components while power is on. Disconnect line 
power before removing protective panels, soldering, or replacing components. 

Recommended Test Equipment 

50 Q feedthrough termination, tolerance ±0.05 Q (±0.1 %) 
600 Q feedthrough termination, tolerance ±0.6 Q (±0.1 %) 
BNC cables, mini-coax ta BNC adapter, 20 dB attenuator 
Wideband oscilloscope (tr <3.5 ns); PM 3295 
AC/DC voltmeter, resolution <100 µV; PM 2535 

- RMS voltmeter; Fluke 8920 A 
- Counter/timer; PM 6654 
- Modulation analyzer; Rohde & Schwarz FAM 
- Spectrum analyzer; HP 8590 A 
- Reference synthesizer, accuracy ±10-6; PM 5192 

RCL meter; PM 6303A with probe* 

Service Kit, 5322 31 O 10581, see page 8 - 2; consisting of: 
Special cover with holes for adjustment 
Adapter mini-coax to BNC 
Extension cable m ini-coax 
Extraction tool for ICs 
Trimming tool 

- Service Manual PM 5138A, 4822 87215n5, Service Manual PM 5136, 4822 872 15014. 

The Service Kit is the same as for PM 5138 and PM 5136. lfyou already have a complets Service Kit 
for PM 5139, you only need the special adjustment caver which you can order alone, 
code no. 5322 31 0 18084. 

* After coil replacement in the lowpass filter it is recommended to use a special probe, 
5322 310 10583 if you use the PM 6303 RCL Meter, or 
5322 21 0 7014 7 if you use the PM 6303A or PM 6304 RCL M eter. 
For adjusting the filter, see Section 8.3.7. 
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Parts of the Service Kit and Special Probe (left) 
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8.2 SURVEY OF ADJUSTING ELEMENTS 
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Unit 3, Amplitude Controller 
Amplifier 
Attenuator 
DC Generator 

Unit4, RAM 
DAC and Lowpass Filter 
Frequency Multiplier 
Amplitude Modulator 
Pulse Generator 
Modulation Oscillator 
Burst Logic 
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CHECKING AND ADJUSTING PM 5138A 

Unit 3, Amplitude Controller 
Amplifier 
Attenuator 
DC Generator 

Unit4, RAM 
DAC and Lowpass Filter 
Frequency Multiplier 
Amplitude Modulator 
Pulse Generator 
Modulation Oscillator 
Burst Logic 
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8.3 ADJUSTMENT PROCEDURE 

Rem ove the top cover of the instrument and unscrew Unit 4, because it is necessary to move this unit 
slightly to make some adjustments. Attach the special adjustment cover (part of the Service Kit) 
instead of the normal cover. 

8.3.1 Supply Vohages / Power Supply, Uni11 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

1 unchanged 
2 . 
3 " 
4 . 
5 . 

OC voltmeter 

Move Unit 4 a little to the front. 
Connect the DC voltmeter to ground and 
test point 10, pin 1 to 6, Unit 1. 

Sine wave, frequency 2 kHz, MOD OFF, 
AC = 20 V, OC = 0 V 

Adjusting Test Value to set 
Element Point 

--- T10, pin 1 DC, 5V 
U1/R609 T10, pin3 DC, +10 V 
U1/R613 T10, pin4 DC, -10V 
U1/R620 T10, pin 5 DC, +26V 
U1/R623 T10, pin 6 DC, - 26V 

Value min. to max. 

4.80 to 5.20V 
+9.998 to +10.002 V 
-9.998 to -10.002 V 
+25.98 to +26.02 V 
-25.98 to -26.02V 

8.3.2 Reference Frequency / Clock Generator, Unit 2 

Test equipment: 

Procedure: 

DC voltmeter, RMS voltmeter, counter, scope, adapter 

Remove the adjustment cover. 
Remove Unit 4. 
Connect the DC voltmeter to ground and test point T2 on Unit 2. 
Tum potentiometer R624 on Unit 2 to right stop. 
Check the DC value; 
it must be between +0.1 V and +0.5 V. 
If not, adjust with potentiometer R663 to +0.3 ±0.2 V. 
Reinstall Unit 4 and the adjustment cover. 
Connect the counter to the generator TTL OUT. 

Remark: Do not connect a cab le to the 10 MHz OUT connecter. 

Generator settings: 

Step Generator 
Setting 

6 unchanged 

Sine wave, frequency 1 MHz, MOD OFF, 
AC = 10 V, OC = 0 V 

Adjusting Test Value to set 
Element Point 

U2/C524 TTLOUT 1 MHz 

Value min. to max. 

1 000 000.3 Hz .. 
999999.7 Hz 
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Feed reference trequency 1 MHz ±10 Hz, sine wave, O dBm to REF IN. 
Connect the scope with 50 Q termination to 11 on Unit 2; use the BNC adapter. 
Set the scope to AC coupling. 
Set C517/U2 to maximum capacity. 
Turn R624/U2 until the signal appears on the scope. 
Turn R624 slightly reverse until the signal just disappears. 

Step Generator Adjusting Test Value to set 
Setting Element Point 

7 unchanged U2/C517 U2/T1 ACpp maximum 
8 " U2/R624 U2/T1 ACpp30 mV 

Repeat step 7 and 8 until the maximum is 30 ±5 mV. 

Connect the counter to the generator 10 MHz OUTPUT. 
Set the reference frequency to 1.003 MHz ±1 O Hz. 

Step Generator Adjusting Test Value to set 
Setting Element Point 

9 unchanged --- 10 MHz out 10030000 Hz 

Set the reference frequency to 0.997 MHz ± 1 O Hz. 

Step Generator Adjusting Test Value to set 
Setting Element Point 

10 unchanged - -- 10 MHz out 9 970 000 Hz 

Disconnect the counter. 

Value min. to max. 

25 to 35 mV 

Value min. to max. 

10 030 100 Hz 
10 029 900 Hz 

Value min. to max. 

9 970 100 Hz 
9969900 Hz 

Connect the RMS voltmeter with 50 Q termination to the generator 1 O MHz OUTPUT. 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

11 unchanged --- 10 MHz out level typ. 2 dBm min. 1 dBm 

......... 

.._____. 
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8.3.3 Amplitude and Offset/ DAC Output, Unit 4 

8.3.4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

12 unchanged 

OC voltmeter, RMS voltmeter, adapter 

Connect the RMS voltmeter to 
test point T3 on Unit 4, use the adapter. 

Sine wave, frequency 2 kHz, MOD OFF, 
AC = 20 V, OC = 0 V 

Adjusting Test Valueto set 
Element Point 

U4/R466 U4/r3 353.6mV RMS 

Con nect the OC voltmeter instead of the RMS voltmeter. 

Step Generator Adjusting Test Valueto set 
Setting Element Point 

13 unchanged U4/R471 U4/T3 DC 0V 

Amplitude and Offset for Amplitude Controller and Amplifier, Unit 3; 
Output lmpedance for Attenuator, Unit 3 

Test equipment: 

Procedure: 

OC voltmeter, RMS voltmeter, scope 

Connect the DC voltmeter with 50 Q 
termination to the generator OUTPUT. 

8 7 

Value min. to max. 

353.2 to 354.0 mV 

Value min. to max. 

-0.5 to +0.5 mV 

Note: Take care that the OC voltmeter does not respond to the AC portion of the tested voltage. 
If necessary insert a lowpass filter. 

10 kQ 

PM 5138A 50 Q >470 nF 
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Generator settings: 

Step Generator 
Setting 

14 AC OFF 
15 ACON 

Sine wave, frequency 2 kHz, MOD OFF, 
AC = 32 V, DC = 0 V 

Adjusting Test Valueto set 
Element Point 

U3/A273 OUTPUT oc ov 
U3/A116 OUTPUT oc ov 

Steps 14 and 15 are iterative. 

Value min. to max. 

-2 to +2mV 
-5 to +5 mV 

Connect the scope with 50 Q termination to the generator OUTPUT for step 16. 
Connect the RMS voltmeter with 50 Q termination instead of the scope for step 17. 
Set the generator to sine wave, frequency 2 kHz, 
AC= 0 (display must show .000 V), DC = 0, MOO OFF. 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

16 AC= 0 U3/R133 OUTPUT AC to minimum ---
OC =0 

17 AC= 3.20V U3/R120 OUTPUT AC RMS 0.5657 V 0.5647 to 0.5667 V 
OC =0 

Connect the RMS voltmeter with 600 Q termlnation to the generator OUTPUT for step 18. 
Set the generator to Zo = 600 Q output impedance: The LED next to the key must be lit. 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

18 AC= 3.20V ---
DC =0 

OUTPUT AC RMS 0.5657 V 0.5627 to 0.5687V 

Return to the generator output impedance Zo = 50 Q. 

L...-
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8.3.5 Square Wave / AmplHier, Unit 3 

Test equipment: Scope 

Procedure: 

Generator settings: 

Connect the scope with 50 0 termination to the generator OUTPVT. 

Square wave, symmetry 50 %, frequency 5 MHz, DC = O, Zo = 50 Q 

Step Generator Adjusting 
Settlng Element 

19 4.1 V U3/R269 
4.1 V U3/C231 

20 40.0V - --

Steps 19 and 20 are iterative. 

/ better 

/ 
I 

I'-
/ good 

Fig. 1: Adjustment with R670 

Test Value to set Value min. to max. 
Point 

OUTPUT 1-risena11 time see Fig. 1 
OUTPUT wlthout overshoot; see Fig. 2 
OUTPUT optimal signal tr/tf < 17 ns 

performance 

Fig. 2: Adjustment with C530 
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8.3.6 

CHECKING AND AOJUSTING PM 5138A 

DC at 40 dB and O dB Attenuation / DC Generator, Unit 3 

Test equipment: 

Procedure: 

Generator settings: 

OC voltmeter 

Connect the OC voltmeter with 50 Q termination 
to the generator OLTTPUT. 

Sine wave, frequency 2 kHz, 

AC= O V (display must show .000 V in lowest AC range, 40 dB). 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

21 DC = +0.2V U3/R302 OUTPUT DC +100 mV +95 to +105 mV 
22 DC = -10 V U3/R304 OUTPUT DC-5V -4.995 to -5.005 V 
23 DC = +10V U3/R317 OUTPUT DC +SV +4.995 to +5.005 V 

Check steps 21 and 22; if necessary.repeat adjustments. 

Set the generator first to AC >4 V, then to AC OFF (AC range for O dB). 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

24 DC = +0.2V U3/R303 OUTPUT DC +100 mV +95 to + 105 mv 
25 DC = -10 V U3/R339 OUTPUT DC-5V -4.995 to -5.005 V 

Steps 24 and 25 are iterative. 

'---' 
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8.3.7 Amplitude Flatness / Low-Pass Flfter (LPF), Unit 4 

Steps 26, 27, 28, 29 are only necessary if components in the lowpass filter circuit (C321-C332, 
L801-L803) have been replaced. If not, skip this part and continue with step 30. 

Test equipment: 

Procedure: 

RCL meter, probe, see Section 8.1.1 

Remove Unit 4. 

Open soldering switches S3, AS1 , AS2, AS3, AS4, AS5 on Unit 4. 
Prepare the test lead of the RCL meter for measurements 
at test points AT1 - AT4. 

The test lead must be free of capacitance: perform open-circuit trimming 
and short-circuit trimming with the probe connected to the RCL meter, see 
PM 6303A Operating Ma nuai. For short-circuit trimming carefully push the 
pins of the probe on to a conductive surface. 

Note: The measurement accounts for capacitances of the multilayer PCB. Make sure that the PCB 
is free of potential; do not touch the LPF area during measurement. 

Step Generator Adjusting Test 
Setting Element Point 

26 none U4/C323 AT1 
27 none U4/C326 AT2 
28 none U4/C329 AT3 
29 none U4/C332 AT4 

K809 

Value to set 

43 pF 
55.5 pF 
150 pF 

85.5 pF 

AS 1 
C D 

AS 2 

Value min. to max. 

42.9 to 43.1 pF 
55.4 to 55.6 pF 

149.9 to 150.1 pF 
85.4 to 85.6 pF 

OJ. AT 1 0 o a 

!@ il801 
•

. AS3 
D D 

ASS • a D 

C 332 

Close the solder switches. 
Reinstall the Unit 4 into the instrument. 
Reinstall the adjustment cover. 

~ ~·J.AT3 0 
< AS4 © D D ô L 803 

C 329 

Fig. 3 Part of Unit 4, LPF 
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Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

30 5 kHz 
31 5MHz 
32 4MHz 

CHECKING AND ADJUSTING 

RMS voltmeter 

Connect the RMS voltmeter with 50 Q termination 
to the generator OLTTPUT. 
Prepare the voltmeter for relative dBm measurements. 

Sine wave, frequency 5 kHz, 
AC = 8 V, DC = 0, MOD OFF 

PM 5138A 

Adjusting Test Value to set Value min. to max. 
Element Point 

--- OUTPUT store measured dBm value P 
U4/C332 OUTPUT P ±0.05 dBm * 

1 U4/C329 OUTPUT P ±0.05 dBm P ±0.05 dBm 

* Adjust L803 slightly only if you cannot setthis value with C332. 

Check the level in the frequency range 5 kHz to 5 MHz. If the level in the lower frequency range 
1 to 3 MHz deviates more than -0.1 dBm, turn L802 approximately 90 degrees clockwise; if it devi­
ates more than +0.1 dBm, turn L802 counterclockwise. Repeat steps 30 to 32. 

8.3.8 Duty Cycle / Pulse Generator, Unit 4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

33 square 
34 pos./neg. 

pulse 

RMS voltmeter, DC voltmeter, counter for interval measurement. 

Connect the RMS voltmeter with 50 Q termination 
to the generator OLTTPUT. 

Square wave, symmetry 50 %, frequency 21 kHz, 
AC = 3.20 V (half the value for pulses), DC = 0, MOD OFF 

Adjusting Test Value to set/check Value min. to max. 
Element Point 

U4/R540 OUTPUT 800mV 798 to 802mV 
--- OUTPUT 400mV 396 to 404mV 

Connect the DC voltmeter instead of the RMS voltmeter. 

Step Generator Adjusting Test Value to set/check Value min. to max. 
Setting Element Point 

35 square --- OUTPUT --- - 32 to + 32mV 

....... 

'--

........., 

..__ 
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Conne et the counter instead of the voltmeter. Set the counter to interval measurement ( f 1., ) 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

36 square 80 % U4/R553 OUTPUT 
100 kHz 

8 µs 7.99 to 8.01 µs 

AC= 10V 
37 square 20 % U4/R555 OUTPUT 2 µs 1.99 to 2.01 µs 

100 kHz 
AC= 10V 

38 square 20 % U4/C351 OUTPUT 40ns 39 to 41 ns 
5 MHz 

AC= 10V 

8.3.9 Output Signal Spectrum / Frequency MuHiplier, Unit 4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

39 unchanged 

RMS voltmeter, spectrum analyzer 

Connect the analyzer with 50 Q termination to the generator OUTPUT. 
Set the analyzer to fcENTER = 200 kHz, fsPAN = 400 kHz. 
Set C427, C438 on Unit 4 to minimum. 
Set R731 , R726 on Unit 4 to mid-position 

Sine wave, SWEEP LIN, fsrART = 200 kHz, fsmP = 10 MHz, 
not triggered, symmetry 50 %, AC = 0.8 V, DC = a 

Adjusting Test Value to set Value min. to max. 
Element Point 

U4/R748 OUTPUT 100 kHz subharm. < -50dBc 
to minimum 

Set the analyzer to fcENTER = 6 MHz, fsPAN = 12 MHz. 
Set the generator to SWEEP UN, fsrART = 6 MHz, fsTOP = 10 MHz, not triggered. 

Step Generator Adjusting Test Valueto set Value min. to max. 
Setting Element Point 

40 unchanged U4/C427 OUTPUT 9 MHz component < - 47d8c 
to minimum 

41 unchanged U4/R731 OUTPUT 3 MHz subharm. < - 47 dBc 
to minimum 
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Connect the RMS voltmeter with 50 Q tennination instead of the analyzer. 
Set the generator to sine wave, 5 MHz, AC = 3.20 V, OC = 0, MOD OFF. 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

42 5MHz --- OUTPUT store measured dBm value P 
43 5.001 MHz U4/R726 OUTPUT P ± minimum P ±0.02 dBm 
44 10 MHz U4/C438 OUTPUT P ± minimum P ±0.02dBm 
45 67, tolOMHz --- OUTPUT --- P ±0.12 dBm* 

* Take into account the frequency response of the voltmeter. 
If the values +0.12 dBm or -0.12 dBm are exceeded, repeat steps 42 to 44 to correct the total 
level within the ±0.12 dBm window. Check step 45 again. 

/ 
Step45, 
tolerance 

Level 

+ 0.12 dBm 

" - 0.12 dBm 

Corrected level 

--', ------------ '" 
/ Î Tolerance exceeding 

f--11---+-----+--
Frequency 

10 MHz Fig. 4 5MHz 

Set the generator to AC = 0.040 V. 
Connect the analyzer instead of the RMS vottmeter. 

Step Generator Adjusting Test Valueto set Value min. to max. 
Settlng Element Point 

46 6MHz --- OUTPUT 2nd and 3rd harm. < -40 dBc 
spurlous, * < -42 dBc 

47 8MHz --- OUTPUT 2nd and 3rd harm. < -40 dBc 
spurious, * < -42 dBc 

48 10MHz --- OUTPUT 2nd and 3rd harm. < - 40 dBc 

spurious, * < -42 dBc 

*f <100 MHz 

t,_.., 

...... 
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8.3.10 

8.3.11 

FM 0evlatlon / Modulation Osclllator, UnH 4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

49 unchanged 
50 unchanged 

Modulation analyzer 

Connect the modulation analyzer with 20 dB attenuation 

to the generator OUTPlJî. 
Set the analyzer to FM, AF-Frequency. 

Set R584 on Unit 4 to the left stop. 

Sine wave, frequency = 5 MHz, FM INT, OEV = 1 %, 
AC::; av, DC=0 

Adjustlng Test Valueto set Value min. to max. 
Element Point 

--- OUTPUT --- >52 kHz 
U4/R584 OUTPUT 50 kHz 49.9 to 50.1 kHz 

Gate Functlon / AmplHude Modulator, Unit 4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

51 unchanged 

Scope, RMS voltmeter 

Connect channel A of the scope with 50 0 termination 
to the generator OUTPUT. 
Connect channel 8 of the scope to the MODULATION OUTPUT 

of the generator. 
Set the scope trigger to channel B. 

Sine wave, frequency = 1 MHz, GATE INT, 
AC =BV, DC =0 

Adjusting Test Valueto set 
Element Point 

Value min. to max. 

U4/R609 OUTPUT carrier during OFF perlod to minimum 

Connect the RMS voltmeter with 50 0 termination instead of the scope. 

Step Generator Adjustlng Test Value to set Value min. to max. 
Setting Element Point 

52 GATE EXT --- OUTPUT store measured dBm value P 
53 Feed +5 Vto --- OUTPUT 

1 

P > -43 dBm 
MOD INPUT 
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8.3.12 AM Modulation Depth and Amplitude / Amplitude Modulator, Unit 4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

54 GATE EXT 
55 AM INT, 

depth = 0 

RMS voltmeter, modulation analyzer, 20 dB attenuator 

Connect the RMS vottmeter with 50 Q termination 
to the generator OUTPUT. 

Sine wave, frequency = 1 kHz, GATE EXT 
(no signal at MOD INPVT), AC = 8 V, OC = 0 

Adjusting Test Valueto set 
Element Point 

Value min. to max. 

--- OUTPlJT store measured dBm value P 
U4/R633 OUTPlJT P -6 dBm 

1 

P -6.01 dBm 
P -5.99 dBm 

Steps 54 and 55 must be done iterativety. 

Connect the modulation anatyzer instead of the RMS voltmeter; use the 20 dB attenuator. 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

56 5 MHz, 
AMINT, 

depth = 50% U4/R613 OUTPlJT 50% 49.9 to 50.1 % 

l,....j 

.__, 

......., 
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8.3.13 PSK Envelope / Amplitude Modulator, Unit 4 

Test equipment: 

Procedure: 

Generator settings: 

Scope 

Connect the scope with 50 Q termination 
to the generator OUTPlJT. 

Sine wave, frequency = 200 kHz, PSK INT, 
AC = 8 V. DC = O . 

Steps 57 and 58 must be done iteratively. lt is best if both steps are done at the same time. 

8 - 17 

Step Genetator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

57 200 kHz, PSK U4/R617 OUTPUT min. amplitude difference * 
58 w U4/R652 OUTPUT min. envelope displacement * 

* See Figures 5 and 6. 

_1 
Displacement 

t 

_1 
Dis placement 

Difference 
t 

Fig. 5 Fig. 6 
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8.3.14 Modulator AC and DC / Amplitude Modulator, Unit 4 

8.3.15 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

59 1 kHz, AM 
depth = 0 

DC voltmeter, RMS voltmeter 

Connect the DC voltmeter with 50 Q terminatîon 
to the generator OUTPUT. 

Sine wave, frequency = 1 kHz, AM INT, depth = O 
AC = 8 V, DC = 0, (no connection to MOD/TRIG INPUT) 

Adjusting Test Value to set Value min. to max. 
Element Point 

U4/R657 OUTPUT DC 0V - 5 to +5mV 

Connect the RMS voltmeter instead of the DC voltmeter. 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

60 20 kHz, 
MOD OFF --- OUTPUT store measured dBm value P 

61 GATE EXT U4/R684 OUTPUT P ±0.1 dBm 

Check steps 57 to 61 again 

62 PSK EXT, - - - OUTPUT store measured dBm value P 
200 kHz 

1 63 PSKINT --- OUTPUT P ±0.2 dBm 

Square Wave / Amplitude Modulator, Unit 4 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

64 unchanged 

Scope 

Connect the scope with 50 Q termination 
to the generator OUTPUT. 

Square wave, frequency = 5 MHz, AM INT, depth = O, 
AC= 1 V, DC = 0 

Adjusting Test Value to set Value min. to max. 
Element Point 

U4/C398 OUTPUT tr/tf min. tr/tf < 23 ns 
without overshoots 

:...,_; 

L....,. 

'---' 
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8.3.16 

8.3.17 

Overload Protection (Current Umiting) 

Test equipment: 

Procedure: 

Generator settings: 

Step Generator 
Setting 

65 unchanged 

Scope, resistor 10 Q, 1 %, 1 W 

Connect the resistor to the generator OUTPUT and to ground. 
Connect the scope without termination to the generator OUTPUT. 

Square wave, frequency 1 kHz, 

AC = 40.0 V, DC = O 

Adjustlng Test Value to set Value min. to max. 
Element Point 

--- OLJTPUT Current Limiting: after delay of approx. 
voltage at resistor t(l = 1 00 µs the voltage 

must be limited to 
U1 = ±2.65 ±0.35 V 

Bit Generator (Rotary Knob), see aise Section 4.11 
(only necessary after rotary knob replacement). 
For this test, Unit 5 must be removed, see Section 7.6. 

Test equipment: Scopa 

Step Generator Adjusting Test Value to set Value min. to max. 
Setting Element Point 

66 not important R602 A1 high>2.4 V 
(blue wire) __r-\_ 

low 0.2 ... 0.4 V 

67 not important R603 A2 J\f\_ high>2.4 V 
(green wire) 

low <0.4V 
during continuous turning 



'--

PM 5138A SPARE PARTS 10 -1 

10 

10.1 

10.2 

10.3 

10.4 

SPARE PARTS, FIGURES 
..S>!!',<,/tca fè/, 41 S3 t.:i.. ..3t o /OS-FI 

GENERAL 

The instrument is repaired preferably to component level. 

If the fault cannot be found at the component level, the single units can be ordered; or preferably the 
complete instrument can be sent to Hamburg. 
Spare Parts must be ordered via Consumer Service PCS Eindhoven. 

STANDARD PARTS 

Electrical and mechanical parts replacements can be obtained through your local Fluke/Philips orga­
nization or reprêsentative. However, many of the standard electronic components can be obtained 
from other local suppliers. Before purchasing or ordering replacement parts, check the parts list for 
value, tolerance, rating, and description. 

NOTE: Physical size and shape of a component may affect instrument performance, particularly at 
high frequencies. Always use direct-replacement components, unless it is known that a 
substitute will not degrade instrument performance. 

SPECIAL PARTS 

ln addition to the standard electronic components, the following special components are used: 
Components, manufactured or selected by Fluke/Philips to meet specific performance require­
ments. 

- Components thatare important for the safety of the instrument are markedwith 'S' in the parts list. 

NOTE: Both type of components may only be replaced by components obtained through your 
local Fluke/Philips organization or representative. 

TRANSISTORS AND INTEGRATED CIRCUITS 

If removed during routine maintenance, return transistors and IC's to their original positions. 
Do not replace or switch semiconductor devices unnecessarily, because this may affect the cal­
ibration of the instrument. 

Any replacement component should be of the original type or a direct replacement. Bend the 
leads to fit the socket or pcb holes and eut the leads to the same lenght as on the component 
being replaced. 

When a part has been replaced, check the operation of the part of the instrument that may be 
affected. 

When reinstalling power-supplytransistors, use heat-sink compound to increase the heat-t_ransfer 
capabilities. 

WARNING 

To avold skin irritation or injury, handle heat-sink compound with care. Avold 
contact with the eyes. Wash hands thoroughly after use. 
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10.5 

10.6 

10.6.1 

SPARE PARTS PM 5138A 

STATIC-SENSITIVE COMPONENTS 

This instrument contains electrical components that are susceptible to damage from static discharge. 
Servicing static-sensitive assemblies or components should be performed only at a static-free work 
station by qualified service personnel. 

HANDLING MOS DEVICES 

Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they 
can nevertheless be damaged by accidentai overvoltages. ln storing and handling them, the follow­
ing precautions are recommended. 

CAUTION 

To avoid electric shock testing or handling and mounting call for special attention 
to persona! safety. Personnel handling MOS devices should wear a ground strap. 

Storage and Transport 

Store and transport the circuits in their original packing. Alternatively, you canuse a conductive mate­
rial or a special IC carrier that either short-circuits all leads or insulates them from external contact. 

10.6.2 Testing or Handling 

Personnel must wear a ground strap and work on a conductive surface (e.g., metal table top) when 
testing the circuits or transferring them from one carrier to another. Connect all testing and handling 
equipment to the same surface. '-' 

Signais should not be applied to the inputs whilethe device power supply is off. Ali unused input leads 
should be connected either to the supply voltage or to ground. 

10.6.3 Mounting 

Mount MOS integrated circuits on printed circuit boards after all other components have been 
mounted. Take care that the circuits themselves, metal parts of the board, mounting tools, and the 
person doing the mounting are kept at the same electric (ground) potential. If it is impossible to 
ground the printed circuit board, the person mounting the circuits should touch the board before 
bringing the MOS circuits into contact with it. 

10.6.4 Soldering 

Soldering iron tips, including th ose of low voltage irons, or soldering baths should also be kept at the 
same potential as the MOS circuits and the board. 
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• PM 5138A/2 1 IEEEJ 
., PM 51381\/3 IRS-232) 

Rear Panel 

Description 

INl'IJTS 
~CE 

® 1 

INPUTS 
'-IOD{Tll/0 

@ 1 

LCD display for 
• frequencv 
- waveform 
• AC voltage 
• DC offset voltage 
• modulation pa,ameter 
• modulanon mode 
- trigger srAte 
• storage reg,ster 
- device address • 
• interface configuration·· 

prepanng 
DC setting 
DCor\/olf 

keys for 

preparing 
AC setting 
AC on/off 

- mod1JIA,ion mode 
- modulation parameter 

rotary knob to set 
• frequency 
• ACvoltage 

rotary knob 
inhibit/release 

· DC offset voltage 
• waveform asymmetry 

output 
impedance 
switch J 

zaso n1eoo o 

signal output 
short-circuit proof 

keys for asymmetncal signal 
return to symmemcal 

· modulation parameter store up to 9 seuings 
· storage , egister rnto reglSlers 
• device address ' recall of stored settmgs 

inter/ace configuration•• 

--· -•-••,1 --• •--- •--· -• •- -••-• "' •- -•• """' ' " ' •- --•---• ,, •~ """'~"" v, •• ,_ ~""', ,,ww1 ,w~ '"''""''• 

ll!l!f ◄H/RS232 

OPERATING INSTRUCTIONS PM 5138A 

Func11on 

External reforence 
lrequency input. 

External modulation or 
lrîgger signal input. 

01/JPUTS 
lO MHl 

OUT!'lJTS 
MOO 

l 
10 MHz internai reference frequency output 
for synchranizatian purposes 

Internat modulation or 
l keying signal output. 

oder ~§(@ IEEE-488 or RS-232 connecta, 
for remote control. 

O\ITPlJTS 

PENUFT 

OH -

Une voltage con nectar with fuse and 
voltage selector. 

Power swîtch 

@ 
OI.ITI't.JTS 

SWEEP 

@ 
01.JT?UTS 

TTl 

Signal output, e.g., to control a 
l ptotter pen during sweep. 

Sweep voltage oulput 
l (0 - 10 V, proportional ta sweep lrequency). 

TIL signal output 
l (frequency as output signal) 

Select one o1 lhe voltage ranges. as appropriate, by turning the selector. If nccessary, insert the 
speclfied fuse (T0.4A or T0.BA) that matches the line voltage setting into the fuse holder. 



10 4 

10.7.1 Surface Mounted Devices (SMD) Handling and Replacement 

Tools and Materials: 

SPARE PARTS PM 513eA 

The removal and attachment method of SMD components mainly employs convection heating. This 
involves the application of hot air to the solder joints. For removing, nozzles are available for different 
size and shaped components. This permits the heat to be placed directly on the leads. 
There are always two settings on the hot-air tool, one for temperature (50 ... 500 ° C) and the other for 
the air flow. 
Next, a mini soldering iron can be used to prepare the solder pads before attachment and to do any 

touchup work. 

To ensure proper repair of the surface mounted devices, the following tools have been carefully 
selected and are therefore recommended: 

A hot-air solder tool: Leister Hot-Jet 
- Nozzles for the different packages 

- Micro Electronlc Systems (MES) repair kit, containing dispenser, vacuum pipette and different 
caplettes 

Mini soldering iron station: WEPC-COD3 (regulated transformer) and Weller MLR-20 (mini solder­
ing Iron) 

The following materials are recommended: 

- Soldering tin, dia 0.8 mm, SnPb 60/40 with a Resin Midly Activated (RMA) flux. 
Ordering code: 4822 390 80133 

- Solder past 026 

- Non-corrosive and Rasin Midly Activated (RMA) Flux-Colophony. 
Ordering code: 4822 390 50025 

Desolder braided wire; ordering code: 4822 321 40042 
- Magnifying glass 3x ... 1 ox 

NOTE: The recommended Leistertools and Weller mini solde ring iron can be ordered via your local 
dealer. 

Handling SMD 

Electrostatic Discharge (ESD): 

Ali integrated circuits and many semi-conductors are susceptible to ESD. Careless handling during 
repair can reduce life drastically. To prevent any failure which is caused by static damage, some 
precautions must be taken for 

- transportation: use static shielding bags and containers 
- working area: use anti-static mat and wristband, connected to earth potential. 

Replacement of SMD: 

CAUTION 

Components once removed must NOT be used again, 

L....; 
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Fluxing and Cleaning: 

For optimal soldering result, solder flux must be used to chemically clean the metals and the solder. 
The flux rem oves oxide from the metals and acts as a wetting agent. Because the use offlux can cause 
electrical leakage problems in high-ohmic circuits, it is important to use non-corrosive and Rasin 
Midly Activated (RMA) flux, such as Colophony. 
The flux residue left over after attachment the SMD components must be removed. To ensure proper 
cleaning of the board, this must be done IMMEDIATELYafter repair. The longertheflux remains on the 
board, the harder it is to clean . 

Replacement of SMDs wlth up to four connections 

NOTE: Before removing the component, observe very carefully its position to avoid that the new 
component is installed upside-down. This is especially important for capacitors and four­
leads SOTS. 

REMOVING: 

ATTENTION: Be careful that the adjacent components are not damaged by the hot-air flow. 

450°( 

3 •1 5mm Nozzte 

ATTACHING: 

350°( 

3x1.5 111m Nozzte 

Prepare the hot-air tool; attach a 3 x 1 .5 mm oval tip nozzle, set 
thetemperatureofthe hotgasto450 ·c and the airflowto 'high'. 
Hold the nozzle 5 mm above the component to be removed. 
Heat the component up equally for about 5 seconds . 
When the solder becomes molten, remove the component from 
the board using the vacuum pipette . 
Remove the hot-air tool. 
Clean ail pads with the braided wire. 

Apply new solder paste in small dots to all soldering pads. 
Preparethe hot-airtool; use a 3x 1.5 mm oval tip nozzle, setthe 
hot gas to 350 • C and the air flow to 'low'. 
Place the new component with a pair of tweezers on the sticky 
solder paste of the contact pads. 
Position the component well. 

Apply the heat from a distance of 5 mm in the direction of the sol­
der paste. 

Allow even reflow of the solder, the soldering time per joint should 
be not more than about 1 O seconds. 
Remove the hot-air tool. 

Clean the pcb very carefully; be sure to remove ail flux residue. 
lnspect the solder joints and, if necessary, remove superfluous 
solder rests with the use of braided wire . 
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Replacement of SMDs with more connections 

REMOVING: 

ATTENTION: Be careful that the adjacent components are not damaged by the hot-air flow. 

ATTACHING: 

Prepare the hot-air tool; attach the correct nozzle, set the tem­
perature of the hot gas to 450 °C and the air flow to 'high'. 

- Hold the nozzle on the component to be removed. 
- Heat all connections of the component equally up for about 

10 seconds. 

- When the solder becomes molten, remove the component from 
the board using the vacuum pipette. Use a small screwdriver to 
break the glue bond when necessary. 
Remove the hot-air tool. 
Clean all pads with the braided wire. 

NOTE: lt is very helpful to use a magnifying glass having a magnification of 3 to 1 0 to check the 
correct position of all leads. 

3so•c 
3x1 5mm Nozzle \ 

-ismm 

Apply a certain amount of flux to the solder pads. 
Apply new solder paste in a straight line to the soldering pads. 

- Prepare the hot-air tool; attacha 3 x 1.5 mm aval tip nozzle, set 
the temperature of the hot gas to 350 ° C and the air flow to 'low'. 
Place the new component with a pair of tweezers on the sticky 
solder paste of the contact pads. Use the pin no. 1 location for 
reference. 

- Fix the component with a small soldering tip by briefly heating 
soldering pads in two diagonally opposite corners. 

- Applythe heatfrom adistanceof5 mm in the direction of the sol­
der paste. 

- Slowly move the nozzle over the row of solder joints. 
- Alloweven reflow of the solder, the soldering time per joint should 

be not more than about 10 seconds. 
Remove the hot-air tool. 

- Clean the pcb very carefully; be sure to remove all flux residue. 
lnspect the solder joints for good connections or short-circuits 
and, if necessary, remove superfluous solder rests with the use 
of braided wire. 

1,........: 
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10.9 MECHANICAL PARTS, HOUSING (Figure 30) 
'--

J1em_ auantity Pescriptioo Orderjng Code 

1 1 TOPCOVER 5322 447 91915 
2 1 BOTTOM COVER 5322 447 91818 

3 4 PLASTIC FOOT 5322 462 41712 ..__, 
4 4 RUBBERFOOT 5322 462 44148 

__, 
5 1 HOLDER FOR HANDLE (RIGHT) 5322 256 91648 
6 1 HOLDER FOR HANDLE (LEFT) 5322 256 91647 
7 1 HANDLE 5322 498 50311 

8 2 REARBUMPER 5322 462 4171 1 

'--' 9 1 REARPANEL 5322 447 91822 

10 1 SIDE PANEL (RIGHT) 5322 447 92164 
11 1 SIDE PANEL (LEFT) 5322 447 92163 
12 4 COVER PAO FOR SIDE PANEL 5322 466 62439 

13 1 FRAME FOR FRONT PLATE 5322 464 90663 
14 1 FRONT PLATE 5322 447 91821 

...__, 15 1 WINDOW FOR DISPLAY 5322 450 62173 
16 1 TEXT FOIL PM 5138A 5322 456 90458 

.._, 17 1 LOGO STRIP PM 5138A 5322 466 93368 

18 2 UNITHOLDER 5322 535 93098 
19 2 HOLDER FOR UNIT 4 5322 466 30377 

......... 20 2 HOLDER FOR UNITS 1 AND 3 5322 462 41707 

21 1 MONTING PLATE FOR TRANSFORMER 5322 466 30378 

L.... 

~ 
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10.10 MECHANICAL PARTS ON UNITS, CABLES, 
PARTS NOT ON UNITS, MISCELLANEOUS (Figure 31) 

~ 

Item auanttty Description Ordering Code 
..___ 

1 L751 1 TRANSFORMER s 5322 148 20039 

2 L870 1 MAINS SOCKET WITH VOLTAGE s 5322 121 43938 
1 SELECTOR AND FILTER 

...._ 
3 R608 1 HIGH VOLTAGE RES. VR25 4.7 MOHM s 4822 053 20475 
4 1 PROTECTION COVER MAINS SOCKET s 5322 462 41709 

'--
5 800 1 FUSE 800 MAT/250 V s 4822 070 38001 

1 FUSE 400 MAT/250 V s 4822 070 34001 

6 871 POWER SWITCH s 5322 276 12029 
7 1 PROTECTION COVER FOR POWER SWITCH s 5322 462 41708 

8 860 1 FAN 5322 361 10715 
9 1 PROTECTION GRID FOR FAN 5322 458 10413 

10 X805 1 CONNECTION CABLE U2 - U5 5322 321 607 43 ,__, 
11 1 PLUG FOR ITEM 10 5322 265 41007 

~ 
12 1 CABLE CLIP 5322 401 11521 

13 W801 1 CONNECTION CABLE IEEE-488 INERFACE - U2 5322 321 60757 
W101 1 CONNECTION CABLE RS-232 INERFACE - U2 5322 321 60757 

.._, 14 X809 1 PLUG FOR ITEM 13 5322 267 41136 

15 X808 1 CONNECTION CABLE U1 - U4 5322 321 60745 
16 1 PLUG FOR ITEM 15 5322 265 41045 

17 X807 CONNECTINON CABLE U2 - U4 5322 321 60743 

--- 18 PLUG FOR ITEM 17 5322 265 51294 

19 X801-804 4 CONNECTOR U1 - U2 AND U2 - U3 (SOCKET) 5322 267 70284 ._,... 
4 CONNECTOR U1 - U2 AND U2 - U3 (PLUG) 5322 264 71048 

'----
20 1 set MINI-COAX CABLES (7 PIECES WITH PLUG) 5322 310 10411 

~ 

21 1 MINI-COAX WITH BNC (WIRED) 5322 321 60742 
\._.. 1 EMC UNIT AT THE OUTPUT 532221491391 

R650 1 VDR RESISTOR 5322 116 21137 

22 X820-834 7 BNC CONNECTOR REAR 5322 267 10173 

\.-
14 DISTANCE PIECE FOR BNC 5322 532 51309 
7 SOLDER TAG FOR BNC 5322 290 30318 
7 SOLDER TAG, CRENATED 5322 290 30319 

C511-517 7 CAPACITORS 100 NF 5322 122 20041 

--- R601-607 7 VDR RESISTOR 5322 116 21137 

L......; S = Safety component 

'--' 
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Item auant;ty C!!ii!lii:.cigtia□ Qrd!ii!ring C1:1de 

23 X802 1 IEEE-488 CONNECTOR 5322 267 60162 
24 X101 1 RS-232 CONNECTOR 5322 267 41137 

25 1 HEATSINK ON UNIT 1 5322 255 41324 
26 8 HEATSINK ON UNIT 3 AND UNIT 1 5322 255 41307 
27 1 HEATSINK ON UNIT 6 5322 255 40439 

28 2 SCREEN ATTENUATOR (TOP SAME AS BUTTOM) 5322 380 41011 
29 1 

1 

30 1 
31 1 

32 S820-844 24 
33 24 
34 S822 1 

35 1 

UNITS COMPLETE 

UNIT 1 , POWER SUPPLY 

SCREEN VCO, TOP 
SCREEN VCO, BOTTOM 

KNOB 
CAP FOR KNOB 

SWITCH (PUSHBUTTON) 
CAP FOR PUSHBUTTON 
RESET PUSHBUTTON 

HOLDER AND SCREENING FOR UNIT 4 

UNIT 2, CPU/TWS/CLOCK GENERATOR, see page 10 - 15 
UNIT 3, AMPL. CONTROLLER/DC GENER./AMPUFIER/ATTENUATOR 
UNIT 4, RAM/DAC/MODULATION OSCILLATOR/BURST/MULTIPLJER 
UNIT 5, KEYBOARD AND DISPLAY 
UNIT 6, IEEE-488 INTERFACE 
UNIT 7, RS-232 INTERFACE 

5322 380 41013 
5322 380 41014 

5322 414 60708 
5322 414 70125 

4822 276 11076 
5322 414 60707 
5322 27612919 

5322 466 30376 

5322 214 91392 
5322 214 91398 
5322 214 91404 
5322 214 91399 
5322 214 91389 
PM 9548 
PM 9549 

.,_ 

'L...c.. 

.__. 

,__ 

LJ 

......, 

,.____, 

L-
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10.11 ELECTRICAL PARTS ON UNITS AND COMPLETE UNITS 

eos, ~o. Oesi:.cii:itio□ Qcderi□g Code --
..__, UNIT 1, POWER SUPPLY 

UNIT 1, COMPLETE 5322 214 91392 

INTEGRATED CIRCUITS / UNIT 1 
__, 

0307 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 
N302 INTEGR.CIRCUIT LM7805CT 5322 209 86445 
N303,304 INTEGR.CIRCUIT TL071ACP 5322 209 32989 
N305 INTEGR.CIRCUIT LM78GCP 4822 209 30093 
N306 INTEGR.CIRCUIT LM79GCP 4822 209 30094 
N308 INTEGR.CIRCUIT DAC08EN 5322 209 11254 
N309 INTEGR.CIRCUIT TL071ACP 5322 209 32989 

......., 
TRANSISTORS AND DIODES / UNIT 1 

V351 ,354 TRANSISTOR BC557B 4822 130 44568 
V352 TRANSISTOR 80645 5322 130 42701 
V353 TRANSISTOR BC5478 4822 130 40959 

-...J V355 TRANSISTOR 80646 4822 i30 41212 
V356 TRANSISTOR BC337-25 4822 130 40981 
V357 TRANSISTOR 80139 4822 130 40823 

V401 BRIDGE RECT. GBPC35-08 5:J'),,2., 1 'Jo J~'J/ 4822"t58-&1-218 ~" é Pc tJ __, 
4822 130 3417 4 tl'f ;uJ V402,403 DIODE BZX:79-84V7 

V404 BRIDGE RECT. GBPC35-08 4822 130 81278 
V405 DIODE BZX:79-87V5 4822 130 30861 
V406 DIODE BZV12 5322 130 34269 
V407 DIODE BZX:79-813 4822 130 34195 
V408 DIODE BZX:79-84V7 4822 130 34174 
V409 BRIDGE RECT. GBPC35-08 53~ /30 "321>3/ ~l278Fè.t-J LFIJ-0 
V410,411 DIODE BAW62 4822 130 30613 --- V412 DIODE BZX:79-88V2 4822 130 34382 
V421,422 DIODE BZX:79-85V1 4822 130 34233 
V425 DIODE BZX:79-86V2 4822 130 34167 

.___ 

CAPACITORS / UNIT 1 

--- C501 ,502 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C503 CAP.ELECTROLYT: 10000µF 20% 16V 5322 124 21343 
C504 CAP.CERAMIC 100NF 100/4 100V 5322 126 11584 

'-- C505 CAP.ELECTROLYT. lµF 10% 25V 5322 124 80871 
C506,508 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C507 CAP.ELECTROLYT: 4700µF 20% 25V 4822 124 22259 
C509 CAP.ELECTROLYT. 220µF 20% 25V 4822 124 41393 

........ 
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Pos. No. O~i;.[i12tio□ Orderi□A Code 

C510-512 CAP.CERAMIC 100NF 10% 100V 5322 12611584 
1--1 

C513 CAP.ELECTROLYT. 4700µF 20% 25V 4822 124 22259 
C514,515 CAP.CERAMIC 100NF 10% 100V 5322 12611584 ~ 

C516 CAP.ELECTROLYT. 47µF 20% 35V 4822 124 40846 
C517,519 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C518 CAP.FOIL 100NF 5% 250V 5322 121 42578 
C520 CAP.ELECTROLYT. 4700µF 20% 50V . 5322 124 80868 .__., 

C521,525 CAP.ELECTROLYT. 1µF 10% 25V 5322 124 80871 
C522 CAP.ELECTROLYT. 2,2µF 10% 35V 4822 124 80009 1-..-.1 

C523 CAP.CERAMIC 100NF 10% 100V 532212611584 
C524 CAP.ELECTROLYT. 4700µF 20% sov 5322 124 80868 
C526 CAP.ELECTROLYT. 2.2µF 10% 35V 4822 124 80009 
C527,528 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 '--' 

C529 CAP.CERAMIC 10NF 10% 100V 4822 122 31414 
C530,531 CAP.ELECTROLYT. 4700µF 20% 50V 5322 124 80868 
C532 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
C533 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 '---

C550,551 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
...._, 

RESISTORS / UNIT 1 
~ 

R601 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R602 RES.METAL FILM 2K49 1% 0.4W 4822 050 12492 1.-. 

R603 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R604,605 RES.NETWORK 1R44 1% 0.33W 5322 116 82498 .____; 

R606 RES.METAL FILM 1K54 1% 0.4W 4822 050 11542 
R607 RES.METAL FILM 1K69 1% 0.4W 4822 050 11692 1...-

R608 RES.METAL FILM 5K11 MBA0204 0.25W 532211711196 
R609 POTM.TRIMMER 500R 20% LIN 0.5W 5322 101 11076 ........, 
R610 RES.METAL FILM 1K 1% 0.4W 4822 OSO 11002 
R611 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 ~ 

R612 RES.METAL FILM 2K61 1% 0.4W 5322 117 10992 
R613 POTM.TRIMMER SOR 20% LIN 0.5W 532210111113 c__J 

R614 RES.METAL FILM 2K49 1% 0.4W 4822 050 12492 
R615 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 ....... 
R616,616 RES.NETWORK 1R44 1% 0.33W 5322 116 82498 
R618 RES.METAL FILM 5K11 MBA0204 0.25W 5322 117 11196 
R619 RES.METAL FILM 14K70 1% 0.4W 4822 050 11473 
R620 POTM.TRIMMER 500R 20% LIN 0.5W 5322 101 11076 
R621 RES.METAL FILM 4K42 1% 0.4W 5322 117 111 82 
R622 RES.METAL FILM 11<78 1% 0.4W 5322 117 10983 
R623 POTM.TRIMMER 500R 20%LIN 0.5W 5322 101 11076 
R624 RES.METAL FILM 141<70 1% 0.4W 4822 050 11473 
R625 RES.METAL FILM 20K50 1% 0.4W 4822 050 12053 

........, 
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Pos. No. 

R626 
R627,628 
R629 
R630 
R631 
R633 
R634 

Description 

RES.METAL FILM 
RES.METAL FILM 
RES.METAL FILM 
RES.METAL FILM 
RES.METAL FILM 
RES.METAL FILM 
RES.METAL FILM 

MISCELLANEOUS / UNIT 1 

F852 FUSE 400 MAT 
X816 TEST SOCKET 

2K61 
10K 
10K 
5K11 
51K10 
511R 
205R 

X803,804 CONNECTOR MALE 2X50-P 

UNIT 2, CPU / TWS / CLOCK GENERATOR 

1% 0.4W 
1% 0.4W 
1% 0.4W 
1% 0.4W 
1% 0.4W 
1% 0.4W 
1% 0.4W 

10 - 15 

Qrdering Qode 

5322 117 10992 
4822 050 11003 
4822 050 11003 
4822 050 15112 
482205015113 
5322 117 10785 
4822 050 12051 

4822 070 34001 
5322 265 54006 

5322 264 71048 

UNIT 2, COMPLETE 5322 214 91398 
delivered w ithout EPROM D306, EEPROM D310, battery G812. 
Please insert the EPROM D306 and eventually the EEPROM D31 O from the old unit into the new 
unit. lnsert a new battery G812. 

INTEGRATED CIRCUITS / UNIT 2 

D301 
D302 
D303 
D304 
D305 
D306 
D307 
0308 
0310 
0311 
D315 
0317 
0318 
0319-321 
D322 
D323 
D330 
D331 
D332 

N325 
N326 
N327 
N328 

PROCESSOR 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
EPROM LOADED 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
EEPROM 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 

INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 

PCB80C652 
PC74HCT04P 
74HCT132N 
PC74HCT573P 
PCF8570P 
HN27512G-25 --f¾ PcNJ/1 1/ 8 
74HCT4514P 
PC74HC367P 
HN58C256P-20 
74HCT32 
N74F132N 
PC74HCU04P 
74HCT132N 
PC74HCT390P 
47HCT4020 
PC74HCT4046AP 
N74F08N 
PCF1842P - -;; i:1: PC-tv 1/ s-~ 'L 

N74F821N 

AOOP27GN 
OP37GN 
LM78GCP 
LM79GCP 

5322 209 73417 
4822 209 82341 
4822 209 83044 
5322 209 11488 
5322 209 11065 
5322 130 83675 
5322 209 72809 
5322 209 11417 
5322 209 52566 
5322 209 11266 
5322 209 83342 
5322 209 11323 
4822 209 83044 
5322 209 11483 
5322 209 31534 
5322 209 73332 
4822 209 72675 
5322 209 62544 
4822 209 30097 

5322 209 73739 
5322 209 73741 
4822 209 30093 
4822 209 30094 
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Pos, No, Q~1.cigtio□ Ordeciog Code ---
"--'-

TRANSISTORS AND DIODES / UNIT 2 
~ 

V351 TRANSISTOR BC548B 4822 130 40937 
V352 TRANSISTOR 80203 5322 130 44325 \.....a 

V353-354 TRANSISTOR BC548C 4822 130 44196 
V355- 358 TRANSISTOR BC5488 4822 130 40937 
V359 TRANSISTOR 2N4035 5322 130 44201 
V360 TRANSISTOR BC5588 4822 130 44197 
V361 TRANSISTOR BF450 4822 130 44237 
V362 TRANSISTOR BC5488 4822 130 40937 
V363 TRANSISTOR BC5488 4822 130 40937 
V364,365 TRANSISTOR BF450 4822 130 44237 
V366 TRANSISTOR BC558C 5322 130 60068 
V367 TRANSISTOR 2N4035 5322 130 44201 
V369,370 TRANSISTOR BF240 4822 130 40902 
V371 TRANSISTOR BF450 4822130 44237 

'---' 

V401-404 DIODE BAW62 4822 130 30613 
V405,406 DIODE 8ATB5 4822 130 31983 
V409-411 DIODE BAW62 4822130 30613 
V412 DIODE 8AV45 5322 130 34037 
V413 DIODE BAW62 4822 130 30613 
V414 DIODE 8A481 5322 130 32239 

,___ 

V415 DIODE 88112 4822 130 32227 
V417,422 DIODE 8AW62 4822130 30613 1..-J 

V418 DIODE BZX79-87V5 4822 130 30861 
V419 DIODE BZX79-B3V9 4822 130 31981 ~ 

V420 DIODE BZX79-B3V0 4822 130 31881 
V421 DIODE 8ZV86-2VO 4822 130 81424 .___, 
V423 DIODE BZX79-B9V1 4822 130 30862 
V427 DIODE BAV45 5322 130 34037 -
CAPACITORS / UNIT 2 -
C501,503 CAP.CERAMIC 100NF 10% 100V -5322 126 11584 
C502 CAP.SOLID ALU. 2.2µF 20% 25V 4822 124 21255 
C504 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C505,506 CAP.CERAMIC 27PF 2% 100V 4822 122 30045 
C507,508 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
C509 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C510 CAP.CERAMIC 56PF 2% 100V 4822 122 32027 
C511 CAP.FOIL 1NF 1% 250V 4822 121 50566 
C512,514 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C513 CAP.CERAMIC 10NF -20/+50% 100V 4822122 31414 
C515 CAP.CERAMIC 100PF 2% 100V 4822122 31316 

:.......,; 
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'--' 

L-- PQ~, ~Q. D~~!;.ri~tiQn Qrd~ri□g QQd~ 

C516 CAP.CERAMIC 82PF 2"/4 100V 4822 122 31237 
C517 CAP.TRIMMER 3P-50P 250V 5322 125 50243 
C518 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 

'--
CAP.CERAMIC 1NF 10% 100V 5322 122 32331 C519-522 

C522 CAP.ELECTROLYT: 1µF 20% 63V 4822 124 21913 
C523 CAP.CERAMIC 100PF 2% 100V 4822 122 31316 
C524 CAP.TRIMMER 2.5-27P 100V 5322 125 54083 
C525 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C526 CAP.CERAMIC 27PF 2% 100V 4822 122 30045 __, 
C527 CAP.CERAMIC 1NF 1()% 100V 5322 122 32331 
C528 CAP.CERAMIC 47PF 2"/4 100V 4822 122 31072 
C529 CAP.CERAMIC 22PF 2% 100V 5322 122 32143 
C530-532 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C533 CAP.CERAMIC 100NF 10% 100V 53.22 126 11584 
C534 CAP.CERAMIC 100NF 10% 50V 5322 122 30108 

'---- C535 CAP.CERAMIC 10µF 5% 5V 5322 121 42398 
C536 CAP.CERAMIC 100NF 10% 50V 5322 122 30108 
C537,538 CAP.ELECTROLYT: 100µF 20% 16V 4822 124 21912 
C539 CAP.ELECTROLYT: 100µF 20% 16V 4822 124 21912 
C540 CAP.CERAMIC 1.5NF 10% 500V 4822 122 31169 
C541 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C542 CAP.CERAMIC 22PF 2% 100V 5322 122 32143 
C543 CAP.CERAMIC 470NF 200/4 50V 5322 122 33078 

...__ C544 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C545 CAP.CERAMIC 10PF 2"/4 100V 4822 122 32185 

,.___ C546 CAP.ELECTROLYT: 2.2µF 20% 63V 4822 124 40244 
C547 CAP.ELECTROLYT: 1µF 20% 63V 4822 124 21913 

L.- C548 CAP.ELECTROLYT: 100µF 200/4 16V 4822 124 21912 
C549 CAP.CERAMIC 33PF 2% 100V 5322 122 32072 
C550,551 CAP.ELECTROLYT: 22µF 20% 63V 5322 124 41301 
C552 CAP.CERAMIC 1NF 100/4 100V 5322 122 32331 
C553 CAP.ELECTROLYT: 220µF 200/4 25V 4822 124 41393 
C554 CAP.CERAMIC 1 0NF -20/+50% 100V 4822 122 31414 
C555 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C556 CAP.CERAMIC 27PF 2"/4 100V 4822 122 30045 
C557-559 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C560,561 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C562-564 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
C565,566 CAP.ELECTROLYT: 150µF 50% 35V 5322 124 41613 
C567 CAP.ELECTROLYT: 100µF 20% 16V 4822 124 21912 
C568-575 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
CSTT,578 CAP.ELECTROLYT: 47µF 20% 35V 4822 124 40846 ..__., 
C579,580 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
C581 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C582 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C583,585 CAP.CERAMIC 470NF 20% 50V 5322 122 33078 

~ C584 CAP.CERAMIC 10PF 2% 100V 4822 122 32185 
C586 CAP.CERAMIC 22PF 2% 100V 5322 122 32143 

'--' 

........., 

........ 

.....__ 
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Pas, No, Description Ordering Code 

RESISTORS / UNIT 2 

R602 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R603 RES.NETWORK 8X4K7 5% 0.125W 5322 116 90132 --R604 RES.NETWORK 4X47K 2% 5322 111 91102 
R605 RES.METAL FILM 18K7 1% 0.4W 5322 117 10984 ....... 
R606-608 RES.METAL FILM 48K70 1% 0.4W 4822 050 14873 
R609 RES.NETWORK 8X4K7 5% 0.125W 5322 116 90132 
R610 RES.METAL FILM 1K33 1% 0.4W 4822 050 11332 
R611 RES.METAL FILM 147R 1% 0.4W 5322 117 11173 L-.t 
R612 RES.METAL FILM 24R9 1% 0.4W 5322 117 10TT8 
R613 POTM.TRIMMER lO0R 20% LIN 5322101 10873 _ _, 
R614 RES.METAL FILM 953R 1% 0.4W 5322 117 10794 
R615 RES.METAL FILM 422R 1% 0.4W 5322 117 10952 ,__ 
R616 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R618 RES.METAL FILM 2K74 1% 0.4W 4822 050 12742 
R619 RES.METAL FILM 619R 1% 0.4W 5322 117 11 005 
R620 RES.METAL FILM 953R 1% 0.4W 5322 117 10794 
R622 RES.METAL FILM 3K32 1% 0.4W 4822 050 13322 
R623 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R624 POTM.TRIMMER 1K 20% UN 4822 101 10792 

;......., 

R625 RES.METAL FILM 3K32 1% 0.4W 4822 050 13322 
R626 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R627 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R628 RES.METAL FILM 51R10 1% 0.4W 4822 050 151 19 
R629 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R630 RES.METAL FILM 8K25 1% 0.4W 4822 050 18252 \,...-

R631 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R634 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 ;;......., 

R635 RES.METAL FILM 51K10 1% 0.4W 4822 050 15113 
R636 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R637-639 RES.METAL FILM 1M 1% 0.4W 4822 050 11005 
R640 RES.METAL FILM 787R 1% 0.4W 5322 117 11186 
R641 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 
R642 RES.METAL FILM 750R 1% 0.4W 4822 050 17501 
R643 RES.METAL FILM 48R7 1% 0.4W 5322 117 11184 
R644 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R645 RES.METAL FILM 9K09 1% 0.4W 5322 117 11011 
R646 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 '-----' 
R647 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R649 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 -R650 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R652 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R653 RES.METAL FILM 2K15 1% 0.4W 4822 050 12152 
R654 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R655 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R656 RES.METAL FILM 78K70 1% 0.4W 4822 050 17873 
R657 RES.METAL FILM 1K27 1% 0.4W 5322 117 10974 
R658,659 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 

._,; 
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...__ 
R660 RES.METAL FILM 2K26 1% 0.4W 5322 117 10987 
R661 RES.METAL FILM 6K49 1% 0.4W 5322 117 10796 

..._ 
A662 RES.METAL FILM 1K47 1% 0.4W 5322 117 10976 
R664 RES.METAL FILM 301R 1% 0.4W 5322 117 10779 

'---- R665 RES.METAL FILM 24K9 1% 0.4W 5322 117 10991 
R666 RES.METAL FILM 1M 1% 0.4W 4822 050 11005 
R667 RES.METAL FILM 226R 1% 0.4W 4822 050 12261 
R668 RES.METAL FILM 536R 1% 0.4W 5322 117 10787 

1......1 R669 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
A670 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R671 RES.METAL FILM 1K47 1% 0.4W 5322 117 10976 
R672 RES.METAL FILM 1K15 1% 0.4W 5322 117 10773 

.__ R673 RES.METAL FILM 4K02 1% 0.4W 5322 11710783 
R674 RES.METAL FILM 511R 1% 0.4W 5322 117 10785 
R675 RES.METAL FILM 402R 1% 0.4W 5322 117 10998 
R676 RES.METAL FILM 15R4 1% 0.4W 532211711174 

,___ R6TT RES.METAL FILM 2K49 1% 0.4W 4822 050 12492 
R678 RES.METAL FILM 316R 1% 0.4W 5322 117 10948 

..._, R679 RES.METAL FILM 17RB 1% 0.4W 5322 117 10944 
R680 RES.METAL FILM 301R 1% 0.4W 5322 117 10779 

'---" R681 RES.METAL FILM 10R 1% 0.4W 4822 050 11009 
R682 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 

..___ R683 RES.METAL FILM 261R 1% 0.4W 4822 050 12611 
R684 RES.METAL FILM 536R 1% 0.4W 5322 117 10787 
R685 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R686 RES.METAL FILM 301R 1% 0.4W 5322 117 10779 
R688 RES.METAL FILM 487K 1% 0.4W 5322 117 11183 

~ 

R689 RES.METAL FILM 0.4W 1K69 1% 4822 050 11692 
R690 RES.METAL FILM 348R 1% 0.4W 4822 050 13481 ,___ 
R691,692 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R693 RES.METAL FILM 1K47 1% 0.4W 5322 117 10976 
R694 RES.METAL FILM 1K87 1% 0.4W 5322 117 11176 
R696 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 
R697 RES.METAL FILM 21<37 1% 0.4W 5322 117 10988 
R698 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 

"-- R699 RES.METAL FILM 20KS0 1% 0.4W 4822 050 12053 

CRYSTAL$ / UNIT 2 

G800 CRYSTAL 10.000 000 MHZ 5322 242 72235 
..__. G816 CRYSTAL 12.000 000 MHZ 4822 242 71663 

COILS / UNIT 2 

L810 COil 470NH 5322 157 62404 
L811,814 COil 220µH 5322 157 53012 

.__ l812 COil 15 µH 5322 158 10629 
L813 COil 1.0 µH 5322 152 20693 ...... 

_, 

.__ 

.._, 
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10- 20 SPARE PARTS PM 5138A ......., 

· Pos. No. Description Ordering Code 

RELAYS / UNIT 2 

K840 RELAY 5322 280 80716 
1-...-

MISCELLANEOUS / UNIT 2 

G812 LITHIUM BATTERY 3V 5322 138 10088 
1.....-

IC SOCKET 24-P 5322 255 40881 '---1 
IC SOCKET 40-P 5322 255 44235 
IC SOCKET 28-P 5322 255 44234 
IC SOCKET 8-P 5322 267 50729 

X801-804 CONNECTOR FEMALE 5322 267 70284 '--

X809 CONNECTOR 50-P MALE 5322 267 41136 
X817 PIN FOR MINI COAX CONNECTOR 5322 268 14141 

......, 
X818 MINI COAX CONNECTOR 5322 265 10266 
X832 PIN FOR MINI COAX CONNECTOR 5322 268 14141 -.J 

X833 MINI COAX CONNECTOR 5322 265 10266 
X834 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X835 MINI COAX CONNECTOR 5322 265 10266 

UNIT 3, 
AMPLITUDE CONTROLLER /AMPLIFIER/ DC GENERATOR / ATTENUATOR ........ 

UNIT 3, COMPLETE 5322 214 91404 

INTEGRATED CIRCUITS / UNIT 3 .......... 

0101 ,102 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 
0103 INTEGR.CIRCUIT 000146 5322 209 72904 
D301 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 

N101 INTEGR.CIRCUIT AM6012F 5322 209 12592 ........ 
N201 INTEGR.CIRCUIT CA3127E 5322 130 42627 
N301 INTEGR.CIRCUIT TL072ACP 5322 209 83579 ___, 
N302 INTEGR.CIRCUIT DAC08EN 5322 209 11254 
N303,304 INTEGR.CIRCUIT LF356N 5322 209 86451 
N305 INTEGR.CIRCUIT TL072ACP 5322 209 83579 

~ 

1.-...... 



PM 5138A SPAREPARTS 10 - 21 

Pos. No. Description Ordedng Code 

TRANSISTORS AND DIODES / UNIT 3 

V101 DIODE BZX79-84V7 4822 130 34174 
V102,103 TRANSISTOR PH2369 4822 130 41594 
V104 DIODE BZV86-2V0 4822 130 81424 
V105 TRANSISTOR BC548C 4822 130 44196 
V106,107 DIODE BAW62 4822 130 30613 

'-J V108 TRANSISTOR PH2369 4822 130 41594 
V109 DIODE BAW62 4822 130 30613 

__, V110 TRANSISTOR BC5578 4822 130 44568 

--- V201,203 DIODE BAW62 4822 130 30613 
V202 DIODE BZX79-B13 4822 130 34195 

,___ V204 DIODE BZX79-87V5 4822 130 30861 
V205-208 TRANSISTOR BFQ252 4822 130 62708 
V209,210 TRANSISTOR BF450 4822 130 44237 
V211-215 TRANSISTOR BFQ232 4822 130 62437 
V216-218 DIODE BAW62 4822 130 30613 ,___ 
V219 TRANSISTOR BC548C 4822 130 44196 
V221 DIODE BZV86-2V0 4822 130 81424 
V223-229 DIODE BAW62 4822 130 30613 
V233 TRANSISTOR BFQ162 4822 130 62436 
V234 TRANSISTOR BFQ162 4822 130 62436 
V236 TRANSISTOR BC558C 5322 130 60068 

~ 

V23B DIODE BAW62 4822 130 30613 
V239-246 TRANSISTOR BFQ252 4822 130 62708 ,.._ 
V247-249 DIODE BAW62 4822 130 30613 

V301 DIODE BZV11 5322 130 34294 
V302 TRANSISTOR BD140 4822 130 40824 
V303 TRANSISTOR BC548C 4822 130 44196 
V304-306 DIODE BZV86-2V0 4822 130 81424 
V307 TRANSISTOR BC547B 4822 130 40959 
V308 TRANSISTOR BC557B 4822 130 44568 
V309-311 DIODE BZV86-2VO 4822 130 81424 
V312 TRANSISTOR BC558C 5322 130 60068 ,_ V313 TRANSISTOR BD139 4822 130 40823 
V314 TRANSISTOR BC547B 4822 130 40959 ,._, V315 DIODE BAW62 4822 130 30613 
V316,317 TRANSISTOR BC548C 4822 130 44196 
V401-405 TRANSISTOR BC547B 4822 130 40959 

CAPACITORS / UNIT 3 
...._. 

C101 - 105 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C106,108 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C109,110 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C111 CAP.CERAMIC 5.6PF 0.25PF 100V 5322 122 32163 
C112 CAP.CERAMIC 1 0NF -20/+50% 100V 4822 122 31414 
C113 CAP.ELECTROLYT. 22µF 10% 10V 5322 124 80869 

c,_; C141 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 

....... 

L-
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Pos. No. Oest.ri1Jtio□ Orderi□g Code 

C201,202 CAP.CERAMIC 100NF 10% 100V 532212611584 
C203 CAP.CERAMIC 1.8PF 0.25PF 100V 5322 122 32313 
C204 CAP.ELECTROLYT. 100µF 20% 50V 5322 124 42408 
C205-213 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C214 CAP.CERAMIC 4.7NF 80% 63V 4822 122 31125 
C215-217 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C218 CAP.CERAMIC 100PF 2% 100V 4822122 31316 __, 

C220 CAP.CERAMIC 0.47PF 0.25PF 500V 4822 122 31212 
C221 CAP.CERAMIC 4.7NF 80% 63V 4822 122 31125 
C222,223 CAP.CERAMIC 100NF .10% 100V 5322 126 11584 
C224 CAP.CERAMIC 0.47PF 0.25PF 500V 4822 122 31212 "--' 
C225,228 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C229 CAP.CERAMIC 5322 122 33078 
C231 CAP.TRIMMER 1P8-22P 250V 4822 125 50045 
C232 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 ~ 

C233 CAP.ELECTROLYT. 100µF 20% 50V 5322 124 42408 
C234,236 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C237 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C241 CAP.CERAMIC 10PF 2% 100V 4822 122 32185 
C242 CAP.CERAMIC 5.6PF 0.25PF 100V 5322 122 32163 
C243-261 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 

C301 CAP.CERAMIC 1NF 10% 100V 5322 122 32331 ,...._ 
C302-307 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C308 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C309 CAP.CERAMIC 3.3NF 10% 100V 4822 122 30099 
C310 CAP.CERAMIC 100PF 2% 100V 4822122 31316 
C311 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C312 CAP.CERAMIC 100PF 2% 100V 4822 122 31316 
C313,314 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 

._ 

C315 CAP.CERAMIC 3.3NF 10% 100V 4822 122 30099 
C316,318 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 

.___ 

C317 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 

C401 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C402,403 CAP.CERAMIC 6.8PF 0.25PF 100V 4822 122 31049 
C405-408 CAP.CERAMIC 10NF 100V 100V 4822122 31414 
C409 CAP.CERAMIC 18PF 2% 100V 4822 122 31061 

RESISTORS / UNIT 3 

-R101 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 
R102 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 

~ 

R105,106 RES.METAL FILM 5K11 MBA0204 0.25W 532211711196 
R107, 108 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 
R109,113 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R111 ,114 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R115 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 

'--' 

4-..J 

1.--
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'-- R116 POTM.TRIMMER 50K 20% LIN 0.5W 5322 101 11115 
R117,11 8 RES.METAL FILM 6K19 1% 0.4W 5322 117 11006 

'-- R119 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R120 POTM.TRIMMER 2KO 20% LIN 0.5W 5322 101 11114 
R121 RES.METAL FILM 909A 1% 0.4W 4822 050 19091 
R123 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R124 RES.METAL FILM 4K42 1% 0.4W 532211711182 
A125,126 RES.METAL FILM 110A 1% 0.4W 4822 050 111 01 

.._., R127 RES.METAL FILM 46K40 1% 0.4W 4822 050 14643 
R129 RES.METAL FILM 2K49 1% 0.4W 4822 050 12492 
A130 RES.METAL FILM 4K02 1% 0.4W 5322 117 10783 
R131 RES.METAL FILM 825K 1% 0.4W 5322 117 1 0792 
R132 RES.METAL FILM 86R60 1% 0.4W 4822 050 18669 
R133 POTM.TRIMMER 100K ±200/4 0.5W 5322 100 20885 
R134 RES.METAL FILM 2K15 1% 0.4W 4822 050 12152 
R141,142 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 
R143 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R144,145 RES.METAL FILM 5K11 MBA0204 0.25W 532211711196 
R151-154 RES.METAL FILM 61R9 1% 0.4W 5322 117 11185 

R201-204 RES.METAL FILM 28R7 1% 0.4W 5322 11710995 
A205 RES.METAL FILM 825K 1% 0.4W 5322 11710792 

~ 
R206 RES.METAL FILM 287R 1% 0.4W 4822 050 12871 
R207 RES.METAL FILM 4K02 1% 0.4W 5322 117 10783 
R208 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 
R209 RES.METAL FILM 287A 1% 0.4W 4822 050 12871 

\__ 
R210 RES.METAL FILM 4K02 1% 0.4W 5322 11710783 
R211,212 RES.METAL FILM 10R 1% 0.4W 4822 050 11 009 
R213-216 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 
R217,218 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R219 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 

'--- A220,221 RES.METAL FILM 10R 1% 0.4W 4822 050 11 009 
R222,23 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R224 RES.METAL FILM 464R 1% 0.4W 4822 050 14641 
R225 RES.METAL FILM 7K50 1% 0.4W 4822 050 17502 
R226 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R227 RES.METAL FILM 110R 1% 0.4W 4822 050 111 01 
R228 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R229 RES.METAL FILM 422R 1% 0.4W 5322 117 10952 - A230 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R231 RES.METAL FILM 464R 1% 0.4W 4822 050 14641 - R232,233 RES.METAL FILM 61R9 1% 0.4W 532211711185 
R234,236 RES.METAL FILM 12R1 1% 0.4W 5322 117 111 72 
R235,237 RES.METAL FILM 3R16 MBA0204 0.25W 5322 117 11195 
R238,240 RES.METAL FILM 12R1 1% 0.4W 532211711172 

........., 

---



'--
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R239,241 RES.METAL FILM 3R16 MBA0204 0.25W 5322 117 11195 
,__ 

R242 RES.METAL FILM 147A 1% 0.4W 5322 117 11173 
R243 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 

.__, 

R244,245 RES.METAL FILM 1K47 1% 0.4W 5322 117 10976 
R247 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 

,.._ 

R248 RES.METAL FILM 26R1 1% 0.4W 5322 117 10993 
R250,251 RES.METAL FILM 75R 1% 0.4W 4822 050 17509 
R252 RES.METAL FILM 750A 1% 0.4W 4822 050 17501 
R253 RES.METAL FILM 2K37 1% 0.4W 5322 117 10988 
R254,255 RES.METAL FILM 61R9 1% 0.4W 5322 117 11185 
R256,258 RES.METAL FILM 12R1 1% 0.4W 5322 117 11172 ..,_J 

R257,259 RES.METAL FILM 3R16 MBA0204 0.25W 5322 117 11195 
R260,262 RES.METAL FILM 12R1 1% 0.4W 5322 117 11172 '--' 
R261,263 RES.METAL FILM 3R16 MBA0204 0.25W 5322 117 11195 
R264 RES.METAL FILM 2K37 1% 0.4W 5322 117 10988 
R265,266 RES.METAL FILM 464-R 1% 0.4W 4822 050 14641 
R267 RES.METAL FILM 61A9 1% 0.4W 5322 117 11185 ~ 

R268 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R269 POTM.TRIMMER 50R 20% LIN 0.5W 532210111113 
R270 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R271,272 RES.METAL FILM 196R 1% 0.4W 532211711177 
R273 POTM.TRIMMER 100K ±20% 0.5W 5322 100 20885 
R274,275 RES.METAL FILM 61R9 1% 0.4W 532211711185 

.......,; 

R276,277 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R278,279 RES.METAL FILM 10R 1% 0.4W 4822 050 11 009 ,..__ 
R280,282 RES.METAL FILM 316R 1% 0.4W 5322 117 10948 
R281 RES.METAL FILM 4ôK40 1% 0.4W 4822 050 14643 
R283,284 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 
R287,290 RES.METAL FILM 1K47 1% 0.4W 5322 117 10976 
R288,289 RES.METAL FILM 133R 1% 0.4W 4822 050 11331 

.__., 

R291 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 
R292,293 RES.METAL FILM 10R 1% 0.4W 4822 050 11009 
R294,295 RES.METAL FILM 1K62 1% 0.4W 5322 117 10979 
R296-299 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 

R301 RES.METAL FILM 619R 1% 0.4W 532211711005 
R302,303 POTM.TRIMMER 1K 20% LIN 4822 101 10792 
R304 POTM.TRIMMER S00R 20% LIN 0.5W 5322101 11076 
R306,307 RES.METAL FILM 3K32 1% 0.4W 4822 050 13322 
R308,309 RES.METAL FILM 6K19 1% 0.4W 5322 117 11 006 :_.J 

R310 RES.METAL FILM 316A 1% 0.4W 5322 117 10948 
R311-313 RES.METAL FILM 4ôR40 1% 0.4W 4822 050 14649 
R314 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R315 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 
R316 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R317 POTM.TRIMMER 500R 20% LIN 0.5W 5322101 11076 
R318 RES.METAL FILM 3K16 1% 0.4W 4822 050 13162 
R319,320 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 ,.___, 

f__,J 

~ 

..._ 
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--- R321 RES.METAL FILM 47R 5% 3W 4822 053 12479 
R322 RES.METAL FILM 1M 1% 0.4W 4822 050 11005 

'--' R323 RES.METAL FILM 274R 1% 0.4W 4822 050 12741 
R324 RES.METAL FILM 205K 1% 0.4W 532211711045 

-.._J R325,326 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R327 RES.METAL FILM 274A 1% 0.4W 4822 050 12741 
R328,329 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R330 RES.METAL FILM 3K16 1% 0.4W 4822 050 13162 
R331 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R332,333 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R334 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 
R335 RES.METAL FILM 316A 1% 0.4W 5322 117 10948 

........, R336-338 RES.METAL FILM 46R40 1% 0.4W 4822 050 14649 
R339 POTM.TRIMMER 500R 20%UN 0.5W 5322 101 11076 
R340 RES.METAL FILM 1K15 1% 0.4W 5322 117 10TT3 
R341 RES.METAL FILM 9K09 1% 0.4W 5322 117 11011 - R342 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R343 RES.METAL FILM 9K09 1% 0.4W 532211711011 
R344,346 RES.METAL FILM 7K87 1% 0.4W 5322 117 10791 
R345 RES.METAL FILM 1K21 1% 0.4W 5322 117 10973 
R347 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 

R401-405 RES.METAL FILM 100E 0,1% 0.25W 5322 116 51701 
R406-416 RES.METAL FILM 100R MBE0414 0.65W 5322 117 11197 
R417-421 RES.METAL FILM 100E 0,1% 0.25W 5322 116 51701 
R422,423 RES.METAL FILM 178R 1% 0.4W 4822 050 11781 
R424,425 RES.METAL FILM 196R 1% 0.4W 5322 111 111 n ,.__ 
R426-428 RES.METAL FILM 100A MBE0414 0.65W 532211711197 
R429 RES.METAL FILM 4K02 1% 0.4W 5322 117 10783 
R430-432 RES.METAL FILM 100A MBE0414 0.65W 532211711197 
R433 RES.METAL FILM 56R2 0,1% 0.125W 5322 116 82504 
R434 RES.METAL FILM 4K42 1% 0.4W 532211711182 
R435-437 RES.METAL FILM 100A MBE0414 0.65W 5322 117 11197 
R439-441 RES.METAL FILM 10R 1% 0.4W 4822 050 11009 
R442-444 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 

'-- R445 RES.METAL FILM 10R 1% 0.4W 4822 050 11009 
R446 RES.METAL FILM 422A 1% 0.4W 5322 117 10952 
R447 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R450 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R451 RES.METAL FILM 3R16 MBA0204 0.25W 532211711195 
R452 RES.METAL FILM 5K62 1% 0.4W 4822 050 15622 

\.,,_, 

R701 RES.METAL FILM 287R 1% 0.4W 4822 050 12871 
R702,702 RES.METAL FILM 10R 1% 0.4W 4822 050 11009 
R704 RES.METAL FILM 46K40 1% 0.4W 4822 050 14643 
R705,706 RES.METAL FILM 1K62 1% 0.4W 5322 117 10979 
R707,708 RES.METAL FILM 61R9 1% 0.4W 532211711185 
R711 RES.METAL FILM 215R 1% 0.4W 5322 117 10986 
R712,713 RES.METAL FILM 28R7 1% 0.4W 5322 117 10995 

1...--
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Pos, No, Description Ordering Code 

COILS / UNIT 3 

l201-204 DAMPING BEAD 5322 526 10605 
L205,210 COil 68 µH 5322 157 62402 
L206-209 DAMPING BEAD 5322 526 10605 
L301-303 COil 4µH 5322 158 10271 L.., 

L401-403 COil 220 µH 5322 157 53012 
L405 COil 4µH 5322 158 10271 

RELAYS / UNIT 3 

K301 RELAY 5322 280 80716 
___. 

K401-404 RELAY 5322 280 80716 

MISCELLANEOUS / UNIT 3 ......., 

X801 ,802 CONNECTOR MALE 2X50-P 5322 264 71048 ~ 

X844 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X845 MINI COAX CONNECTOR 5322 265 10266 

UNIT 4, RAM / DAC/ MODULATION OSCILLATOR / BURST/ MULTIPLIER 

UNIT 4, COMPLETE 5322 214 91399 '--' 

INTEGRATED CIRCUITS, UNIT 4 

D101-103 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 
D104 INTEGR.CIRCUIT PC74HC367P 532220911417 
D105,106 INTEGR.CIRCUIT 74HC4050N 5322 209 33188 
D107,108 INTEGR.CIRCUIT CY7C128A-20PC 5322 130 83672 
D112 INTEGR.CIACUIT 74HCT4094N 4822 209 61522 
D114 INTEGR.CIRCUIT PC74HCT123P 5322 209 11379 
D115 INTEGR.CIRCUIT PC74HCT 4053P 

,_ 
4822 209 71584 

D116 INTEGR.CIRCUIT N74F112N 5322 209 70942 
D117-119 INTEGR.CIRCUIT PC74HCT191 P 5322 209 11481 
D120 INTEGR.CIRCUIT PC74HCT11P 4822 209 11427 
D121 ,122 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 1..-.. 

D125 INTEGR.CIRCUIT PC74HCT4053P 4822 209 71584 
D126 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 

!._) 

,_J 

...._ 

~ 
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0130 INTEGR.CIRCUIT PCF1842P - 5 t:1: (>( fV 1/ 5 fLJ7- 5322 209 62544 
0131 SINE PROM HN27C64G-25 PROG 5322 209 51856 
0132 INTEGR.CIRCUIT PC74HCT574P 5322 209 11489 
0138,139 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 
0140-143 INTEGR.CIRCUIT PC74HCT4052P 4822 209 71583 
0144 INTEGR.CIRCUIT 74HCT4094N 4822 209 61522 

,_ 0146 INTEGR.CIRCUIT 000146 5322 209 72904 
0153 INTEGR.CIRCUIT 000146 5322 209 72904 

__, 

N110 INTEGR.CIRCUIT TDC1012N7 5322 209 62546 
N111 INTEGR.CIRCUIT LF356N 5322 209 86451 
N127 INTEGR.CIRCUIT OAC08EN 5322 209 11254 
N128 INTEGR.CIRCUIT LF356N 5322 209 86451 
N133 INTEGR.CIRCUIT OAC08EN 5322 209 11254 
N134 INTEGR.CIRCUIT TL072ACP 5322 209 83579 
N135 INTEGR.CIRCUIT AD7523JN 5322 209 70195 
N136 INTEGR.CIRCUIT NE521N 5322 209 14441 
N137,145 INTEGR.CIRCUIT LF356N 5322 209 86451 
N147 INTEGR.CIRCUIT TL072ACP 5322 209 83579 
N152 INTEGR.CIRCUIT CA3183E 5322 209 85461 

L-
TRANSISTORS AND DIODES / UNIT 4 

V160 TRANSISTOR BC548C 4822 130 44196 
V161 TRANSISTOR BSS61 5322 130 44714 
V163 TRANSISTOR BC558C 5322 130 60068 

'-,- V164,165 TRANSISTOR BC548C 4822 130 44196 
V169 TRANSISTOR PH2369 4822 130 41594 
V170 TRANSISTOR 2N4035 5322 130 44201 
V171 TRANSISTOR PH2369 4822 130 41594 
V172,173 TRANSISTOR BC548C 4822 130 44196 
V174,175 TRANSISTOR BF450 4822 130 44237 
V176-179 TRANSISTOR PH2369 4822 130 41594 
V180, 186 TRANSISTOR BF240 4822 130 40902 - V183 TRANSISTOR BC548C 4822 130 44196 
V184,185 TRANSISTOR BF450 4822 130 44237 
V187 TRANSISTOR 2N5583 5322 130 44033 
V189, 190 TRANSISTOR PH2369 4822 130 41594 
V191 TRANSISTOR 2N4035 5322 130 44201 
V193 TRANSISTOR BC548C 4822 130 44196 
V194 TRANSISTOR BC558C 5322 130 60068 
V195,196 TRANSISTOR PH2369 4822 130 41594 
V197 TRANSISTOR BF240 4822 130 40902 
V198,199 TRANSISTOR BC548C 4822 130 44196 

---
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V200,201 TRANSISTOR BC548C 4822 130 44196 
V202 TRANSISTOR BF240 4822 130 40902 
V203-205 TRANSISTOR BF450 4822 130 44237 
V206,207 TRANSISTOR BF240 4822 130 40902 
V208 TRANSISTOR BF450 4822 130 44237 
V209 TRANSISTOR BC558C 5322 130 60068 
V210 TRANSISTOR BC548C 4822 130 44196 l-,i 

V211 TRANSISTOR BFW16A 5322 130 44015 
V213,214 TRANSISTOR BC548C 4822 130 44196 
V223 TRANSISTOR BF240 4822 130 40902 
V224-227 TRANSISTOR BF450 4822 130 44237 ..__., 

V228,229 TRANSISTOR BF240 4822 130 40902 
V230,231 TRANSISTOR BF450 4822 130 44237 

V241 DIODE BAT85 4822 130 31983 '--' 
V243 DIODE BAW62 4822 130 30613 
V244 DIODE BZV11 5322 130 34294 
V245 DIODE BZV13 5322 130 34301 
V246 DIODE BZX79-B4V7 4822130 34174 
V249,250 DIODE BZX79-B5V1 4822 130 34233 
V251 DIODE BZV86-2V0 4822 130 81424 
V252,253 DIODE BAW62 4822 130 30613 
V254 DIODE BZX79-B7V5 4822 130 30861 

'-V257,258 DIODE BZX79-B5V6 4822 130 34173 
,PC,</ '-/Ill V259,260 DIODE 8A48i 8A '/ R)... * 5322 130~ .34.frs.s-

' V261 DIODE BZV86-1V4 4822 130 81423 
V262 DIODE BAW62 4822 130 30613 
V263,264 DIODE BA481 5322 130 32239 

...... 
V268-271 DIODE BZX79-B4V7 4822130 34174 
V272 DIODE BAW62 4822 130 30613 '---' 

V273 DIODE BZV86-1V4 4822 130 81423 
V274-282 DIODE BAW62 4822 130 30613 
V283 DIODE BZX79-B4V7 4822130 34174 
V284,286 DIODE BZV86-1V4 4822 130 81423 -
V285 DIODE BZX79-B6V8 4822 130 34278 
V287 DIODE BZX79-B5V1 4822 130 34233 
V288,289 DIODE BAW62 4822 130 30613 
V293 DIODE BZV86-1V4 4822 130 81423 
V294 DIODE BZX79-B4V3 4822 130 31554 
V295 DIODE BAW62 4822 130 30613 

CAPACITORS / UNIT 4 

C301,302 CAP.CERAMIC 470PF 2% 100V 4822 122 32062 
C303,304 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C305 CAP.CERAMIC 10PF 2% 100V 4822 122 32185 

__, 

C306,307 CAP.CERAMIC 100NF 10% 100V 532212611584 
C308 CAP.CERAMIC 4.7NF 80% 63V 4822122 31125 ---.J 

C309,312 CAP.CERAMIC 1NF 10% 100V 5322 122 32331 
C310 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 1-..,.; 

..__. 

'--' 
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C311 ,316 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C313,315 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 .__, 
C317 CAP.CERAMIC 100NF 100/4 100V 5322 126 11584 
C319,320 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C321 CAP.CERAMIC 33PF 2% 100V 5322 122 32072 
C322 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C323,326 CAP.TRIMMER 1.5-5PF 12V 5322 125 11053 
C324 CAP.CERAMIC 39PF 2% 100V 4822 122 31069 
C325 CAP.CHIP 4.7PF 0.25PF 100V 4822 122 31822 
C327 CAP.CERAMIC 120PF 2% 100V 4822 122 31348 
C328 CAP.CHIP 15PF 2% 100V 4822 122 31823 
C329 CAP.TRIMMER 1.5-5PF 12V 5322 125 11053 

.,__ C330 CAP.CERAMIC 68PF 2% 100V 4822 122 31349 
C332 CÀP.TRIMMER 2-14PF 12V 5322 125 11052 

.._, C333-340 CAP.CERAMIC 10NF -20/+50% 100V 4822122 31414 
C341 CAP.CERAMIC 100PF 2% 100V 4822 122 31316 
C342 CAP.CERAMIC 33PF 2% 100V 5322 122 32072 
C343 CAP.CERAMIC 100PF 2% 100V 4822 122 31316 
C344,345 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C346,348 CAP.ELECTROLYT. 220µF 20% 25V 4822 124 41393 
C347,349 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C350 CAP.ELECTROLYT. 220µF 20% 25V 4822 124 41393 

,.__, C351 CAP.TRIMMER 3P-50P 250V 5322 125 50243 
C352 CAP.CERAMIC 120PF 2% 100V 4822 122 31348 
C353 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
0354,357 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C355,356 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 

'--
C358 CAP.ELECTRO LYT. 100µF 20% 16V 4822 124 21912 
C359 CAP.CERAMIC 27PF 2% 100V 4822 122 30045 
C361-368 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C369 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 

'-- C370 CAP.CERAMIC 680PF 10% 100V 5322 122 32052 
C371 CAP.CERAMIC 1NF 10% 100V 5322 122 32331 
C372,373 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C374 CAP.CERAMIC 1NF 10% 100V 5322 122 32331 
C375,376 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C377 CAP.CERAMIC 33PF 2% 100V 5322 122 32072 ..__ 
C378 CAP.ELECTROLYT. 100µF 200/4 16V 4822 124 21912 
C380 CAP.ELECTROLYT. 22µF 20% 63V 5322 124 41301 
C385-387 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C388 CAP.CERAMIC 10PF 2% 100V 4822 122 32185 
C389,391 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C392,393 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C394,395 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C396 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C397 CAP.CERAMIC 0.47PF 0.25PF 500V 4822 122 31212 
C398 CAP.TRIMMER 1P8-22P 250V 4822 125 50045 
C399 CAP.CERAMIC 100PF 2% 100V 4822 122 31316 

'--
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C405 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C419 CAP.CERAMIC 100NF 10% 100V 5322 126 11584 
C423.424 CAP.ELECTROLYT. 22µF 20% 63V 5322124 41301 
C425,426 CAP.CERAMIC 10NF -20/+50% 100V 4822122 31414 
C427 CAP.TRIMMER 2P-40P 250V 4822 125 50092 
C428 CAP.CERAMIC l0NF -20/+50% 100V 4822 122 31414 
C429 CAP.ELECTROLYT. 100µF 20% 16V 4822124 21912 1....-1 

C430 CAP.CERAMIC l0NF -20/+50% 100V 4822 122 31414 
C431 CAP.CERAMIC 1.8PF 0.25PF 100V 5322 122 32313 
C432-434 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C436 CAP.ELECTROLYT. 22µF 20% 63V 5322 124 41301 
C437 CAP.CERAMIC l00NF 10% 100V 5322 126 11584 
C438 CAP.TRIMMER 2P-40P 250V 4822 125 50092 ,..._,. 
C440,441 CAP.ELECTROLYT. 22µF 20% 63V 5322 124 41301 
C446 CAP.CERAMIC 22PF 2% 100V 5322 122 32143 

. 
'--

C447 CAP.ELECTROLYT. 22µF 20% 63V 5322 124 41301 
C448 CAP.CERAMIC 4.7NF 80% 63V 4822 122 31125 '--' 

RESISTORS / UNIT 4 
__,J 

R451 RES.METAL FILM 48K70 1% 0.4W 4822 050 14873 
.,_J 

R459 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R460 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 
R462 RES.METAL FILM 1K33 1% 0.4W 4822 050 11332 
R463 RES.METAL FILM 9K53 1% 0.4W 5322 117 10795 
R464 RES.METAL FILM 1K78 1% 0.4W 5322 11710983 
R465 RES.METAL FILM 1K33 1% 0.4W 4822 050 11332 
R466 POTM.TRIMMER 500R 20% LIN 0.5W 5322 101 11076 
R467,468 RES.METAL FILM 24R9 0.1% 0.25W 5322 117 10763 
R469 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R470 RES.METAL FILM 41<87 1% 0.4W 5322 11 7 11 1 65 
R471 POTM.TRIMMER 1K 20% UN 4822 101 10792 
R472 RES.METAL FILM 7K50 1% 0.4W 4822 050 17502 __, 
R477 RES.METAL FILM 221R 0.1% 0.25W 532211711164 
R478 RES.NETWORK 4R87 1% 0.33W 5322 116 82501 
R479 RES.METAL FILM 2K37 1% 0.4W 5322 1 17 10988 
R480 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 .__ 
R481 RES.METAL FILM 909R 1% 0.4W 4822 050 19091 
R482 RES.METAL FILM 12R1 1% 0.4W 5322 117 11172 
R483 RES.METAL FILM 226R 1% 0.4W 4822 050 12261 
R490,493 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 --' R491 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R492 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R494 RES.METAL FILM 1K78 1% 0.4W 5322 117 10983 

L. 
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~ RS00 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R501 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 .__ 
R502 RES.METAL FILM 3K01 1% 0.4W 4822 050 13012 
R503 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R504 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R505,506 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R507 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R508 RES.METAL FILM 226R 1% 0.4W 4822 050 12261 
R509 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R510,511 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R512 RES.METAL FILM 12R1 1% 0.4W 5322 117 11172 
R514 RES.METAL FILM 53R6 0.1% 0.125W 5322 116 82503 
R515 RES.METAL FILM 422R 1% 0.4W 5322 117 10952 
R516 RES.METAL FILM 590R 1% 0.4W 5322 117 10954 
R517 RES.NETWORK 3R48 1% 0.33W 5322 116 82499 
R518,519 RES.METAL FILM 237R 1% 0.4W 4822 050 12371 
R520 RES.NETWORK 3R48 1% 0.33W 5322 116 82499 
R521 ,522 RES.METAL FILM 105R 1% 0.4W 5322 117 11171 
R523 RES.METAL FILM 8K25 1% 0.4W 4822 050 18252 
R524 RES.METAL FILM 2K61 1% 0.4W 5322 117 10992 
R525 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R526 RES.NETWORK 4R87 1% 0.33W 5322 116 82501 
R527,530 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R528 RES.METAL FILM 11<87 1% 0.4W 5322 117 11176 
R529 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R531 RES.METAL FILM 215R 1% 0.4W 5322 117 10986 
R532 RES.METAL FILM 19R6 1% 0.4W 5322 117 11179 
R533 RES.METAL FILM 3K83 1% 0.4W 4822 050 13832 
R534 RES.METAL FILM 48R7 1% 0.4W 53221171 1184 ___, 
R535,536 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R537 RES.METAL FILM 249R 1% 0.4W 4822 050 12491 
R538 RES.METAL FILM 953R 1% 0.4W 5322 117 10794 
R539 RES.METAL FILM 649R 1% 0.4W 5322 117 10956 
R540 POTM.TRIMMER SOR 20% LIN 0.5W 5322101 11113 
R541 RES.METAL FILM 750R 1% 0.4W 4822 050 17501 
R543 RES.METAL FILM 12R1 1% 0.4W 532211711172 
R544 RES.METAL FILM 53R6 0.1% 0.125W 5322 116 82503 

1..- R551 RES.METAL FILM 402R 1% 0.4W 5322 117 10998 
R552 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R553 POTM.TRIMMER 2K0 20% LIN 0.5W 5322 101 11114 
R554 RES.METAL FILM 18K7 1% 0.4W 5322 117 10984 

~ R555 POTM.TRIMMER 1K 20% LIN 4822 101 10792 
R556 RES.METAL FILM 51<36 1% 0.4W 5322 117 10788 
R557 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R558 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R559 RES.METAL FILM 365R 1% 0.4W 4822 050 13651 
R560 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
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R561 RES.METAL FILM 511R 1% 0.4W 5322117 10785 
R562,563 RES.METAL FILM 24R9 1% 0.4W 5322117 10778 
R564 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R565 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R566 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R567,569 RES.METAL FILM 301R 1% 0.4W 5322 117 10779 
R568 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 

L., 

R570 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R571 RES.METAL FILM 249R 1% 0.4W 4822 050 12491 
R580,581 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R582 RES.METAL FILM 10K5 1% 0.4W 5322 117 10809 
R583 RES.METAL FILM 619R 1% 0.4W 5322 117 11005 
R584 POTM.TRIMMER 2K0 20% LIN 0.5W 5322 101 111 14 
R585 RES.METAL FILM 6K49 1% 0.4W 5322 117 10796 
R586 RES.METAL FILM 511R 1% 0.4W 5322 117 10785 1..-' 

R587 RES.METAL FILM 1K96 1% 0.4W 4822 050 11962 
R588 RES.METAL FILM 196K 1% 0.4W 5322 117 11178 
R589 RES.METAL FILM 4K02 1% 0.4W 5322 117 10783 
R590 RES.METAL FILM 715K 1% 0.4W 5322 117 10959 
R591 RES.METAL FILM 4K02 1% 0.4W 5322 117 10783 
R592 RES.METAL FILM 2K05 1% 0.4W 4822 050 12052 
R593 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R594 RES.METAL FILM 2K26 1% 0.4W 5322 117 10987 '--
R595 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R596 RES.METAL FILM 20K50 1% 0.4W 4822 050 12053 
A597 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R598 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R600 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R601 ,602 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R603 RES.METAL FILM 536R 1% 0.4W 5322 11710787 
R608 RES.METAL FILM 51K10 1% 0.4W 4822 050 15113 
R609 POTM.TRIMMER 20K 20% LIN o.sw 532210111074 
R610 RES.METAL FILM 5K1 1 1% 0.4W 4822 050 15112 
R611 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R612 RES.METAL FILM 8K25 1% 0.4W 4822 050 18252 
R613 POTM.TRIMMER 2K0 20% LIN 0.5W 5322101 11114 
R614 RES.METAL FILM 16K2 1% 0.4W 5322 117 10981 
R616 RES.METAL FILM 619R 1% 0.4W 5322 11 7 11 005 ---.1 

R617 POTM.TRIMMER 100R 20% LIN 0.5W 532210111075 
R618 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R619 RES.METAL FILM 909R 1% 0.4W 4822 050 19091 
R620 RES.METAL FILM 10K 1% 0.4W 4822 050 11 003 
R621 RES.METAL FILM 100K 1% 0.4W 4822 050 11 004 
R622 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R623 RES.METAL FILM 1K27 1% 0.4W 5322 117 10974 
R624 RES.METAL FILM 11K 1% 0.4W 4822 050 11103 
R625 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 

t......., 

"--' 
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R626 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 R627 RES.METAL FILM 2K26 1% 0.4W 5322 117 10987 
R628 RES.METAL FILM 5K62 0.1% 0.25W 5322 116 80372 R629 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R630 RES.METAL FILM 10K 0.1% 0.25W 5322 116 53102 
R631 RES.METAL FILM lOR 1% 0.4W 4822 050 11009 R632 RES.METAL FILM 46K40 1% 0.4W 4822 050 14643 
R633 POTM.TRIMMER 10K 20% LIN 0.5W 5322 100 20692 
R634 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R635 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R636,637 RES.METAL FILM 10K 0.1% 0.25W 5322 116 53102 
R638 RES.METAL FILM 681R 1% 0.4W 532211711198 
R639 RES.METAL FILM 681R 1% 0.4W 532211711198 
R640 RES.METAL FILM 562K 1% 0.4W 4822 050 15624 
R641 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R642 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R643 RES.METAL FILM 5K62 1% 0.4W 4822 050 15622 
R644,645 RES.METAL FILM 2K87 1% 0.4W 5322 117 10947 
R646,647 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R648 RES.METAL FILM 649R 1% 0.4W 5322 117 10956 
R649 RES.METAL FILM 5K62 1% 0.4W 4822 050 15622 
R650 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 

--- R651 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R652 POTM.TRIMMER 20K 20%UN 0.5W 5322 101 11074 
R653,654 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R655 RES.METAL FILM 536R 1% 0.4W 5322 117 10787 
R656 RES.METAL FILM 34K80 1% 0.4W 4822 050 13483 
R657 POTM.TRIMMER 200K 20% LIN 0.5W 5322 101 11116 
R658 RES.METAL FILM 536R 1% 0.4W 5322 117 10787 _.,. 
R659,660 RES.METAL FILM 301A 1% 0.4W 5322 117 10779 
R661 RES.METAL FILM 464R 1% 0.4W 4822 050 14641 
R662 RES.METAL FILM 249R 1% 0.4W 4822 050 12491 
R663,664 RES.METAL FILM 75R 1% 0.4W 4822 050 17509 
R665,666 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R667 RES.METAL FILM 1K96 1% 0.4W 4822 050 11962 
R668 RES.METAL FILM 3K16 1% 0.4W 4822 050 13162 
R669 RES.METAL FILM 464A 1% 0.4W 4822 050 14641 

'-- R670 RES.METAL FILM 249R 1% 0.4W 4822 050 12491 
R671 RES.METAL FILM 2K26 1% 0.4W 5322 117 1 0987 
R672 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R673 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R674 RES.METAL FILM 322R 1% 0.4W 4822 050 13321 
R675 RES.METAL FILM 41<32 0.1% 0.125W 5322 116 82505 
R676 RES.METAL FILM 2K26 1% 0.4W 5322 117 10987 
R677 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R678 RES.METAL FILM 5K9 0.1% 0.125W 5322 116 80323 
R679,681 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R680 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R682 RES.METAL FILM 40R2 1% 0.4W 532211711181 

........ R683 RES.METAL FILM 2K15 1% 0.4W 4822 050 12152 
R684 POTM.TRIMMER 10K 20%UN 0.5W 5322 100 20692 
R685,686 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
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R726 POTM.TRIMMER 50R 20% LIN 0.5W 5322 101 11113 
R728 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 
R729,730 RES.METAL FILM 511R 1% 0.4W 5322 117 10785 
R731 POTM.TRIMMER 100R 20% LIN 0.5W 5322101 11075 
R732 RES.METAL FILM 511R 1% 0.4W 5322 117 10785 
R733 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 
R734,735 RES.METAL FILM 511R 1% 0.4W 5322 117 10785 
R736 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 
R737 RES.METAL FILM 4K87 1% 0.4W 5322 117 11165 
R738 RES.METAL FILM 511R 1% 0.4W 5322 117 10785 
R739 RES.METAL FILM 249R 1% 0.4W 4822 050 12491 
R740 RES.METAL FILM 1K47 1% 0.4W 5322 117 10976 
R741 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 

,. 
'-...J 

R742 RES.METAL FILM 2K87 1% 0.4W 5322 117 10947 
R743,744 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R745 RES.METAL FILM 2K87 1% 0.4W 5322 117 10947 
R746 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 '--' 
R747 RES.METAL FILM 121K 1% 0.4W 5322 117 10775 
R748 POTM.TRIMMER 50K 20% LIN 0.5W 5322 101 11115 '--

R749 RES.METAL FILM 71R50 1% 0.4W 4822 050 17159 
R750 RES.METAL FILM 261R 1% 0.4W 4822 050 12611 __, 
R751 RES.METAL FILM 2K37 1% 0.4W 5322 117 10988 
R752 RES.METAL FILM 22K6 1% 0.4W 532211710777 
R753 RES.METAL FILM 562R 1% 0.4W 5322 117 10789 
R754 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R755,756 RES.METAL FILM 51 R10 1% 0.4W 4822 050 15119 
R757 RES.METAL FILM 22R6 1% 0.4W 5322 117 10945 
R758 RES.METAL FILM 0.4W 

,.__ 
51R10 1% 4822 050 15119 

R759 RES.METAL FILM 909R 1% 0.4W 4822 050 19091 
R760 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R761 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R762 RES.METAL FILM 562R 1% 0.4W 5322 11710789 
R763,764 RES.METAL FILM 205R 1% 0.4W 4822 050 12051 
R765,766 RES.METAL FILM 909R 1% 0.4W 4822 050 19091 
R767 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R768 RES.METAL FILM 40R2 1% 0.4W 532211711181 
R769 RES.METAL FILM 68R1 1% 0.4W 5322 117 10958 
R770 RES.METAL FILM 51R10 1% 0.4W 4822 050 15119 
R771 RES.METAL FILM 5K11 1% 0.4W 4822 050 15112 
R772 RES.METAL FILM 1K33 1% 0.4W 4822 050 11332 
R774 RES.METAL FILM 100K 1% 0.4W 4822 050 11004 
R775 RES.METAL FILM 4K87 1% 0.4W 5322 117 11165 

'--' 

....... 
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PM 5138A SPAREPARTS 10 - 35 

eQs, ~Q, QeskrigtiQ□ Orderjng CQde 
-' 

COILS / UNIT 4 
___, 

L801-803 SET OF COILS, ADJUSTEO 5322157 71179 
L804 COil 680µH 5322 157 62399 
L805 COI_L 4.7MH 5322 157 62403 
L816 DAMPING BEAD 5322 526 10605 
L870,871 DAMPING BEAD 5322 158 10271 
L872 DAMPING BEAD 5322 526 10605 
L880,881 OAMPING BEAD 5322 526 10605 
L885 DAMPING BEAD 5322 526 10015 

RELAYS / UNIT 4 

K809-815 RELAY 5322 280 80716 

MISCELLANEOUS / UINT 4 

X807 CONNECTOR MALE 26-P 5322 265 51294 
X808 CONNECTOR MALE 14-P 5322 265 41045 

X820 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X821 MINI COAX CONNECTOR 5322 265 10266 
X822 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X823 MINI COAX CONNECTOR 5322 265 10266 
X824 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X825 MINI COAX CONNECTOR 5322 265 10266 

,___; X826 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X827 MINI COAX CONNECTOR 5322 265 10266 
X828 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X829 MINI COAX CONNECTOR 5322 265 10266 
X830 PIN FOR MINI COAX CONNECTOR 5322 268 14141 
X831 MINI COAX CONNECTOR 5322 265 1 0266 

'-

,___ 



10 - 36 SPARE PARTS PM 5138A 

Pos. No. Description Ordering Code 

UNIT 5, KEYBOARD AND DISPLAY 

UNIT 5, COMPLETE 5322 214 91389 

INTEGRATED CIRCUITS / UNIT 5 

D302 
D303 
D304,305 

INTEGR.CIRCUIT 
INTEGR.CIRCUIT 
INTEGR.CIRCUIT 

DISPLAY / UNIT 5 

H401 
H402 

PRINTED CIRCUIT 
DISPLAY 

DIODES / UNIT 5 

V403 
V404 
H403 

DIODE 
DIODE 
LED 

CAPACITORS / UNIT 5 

C501 ,502 
C503,504 
C513 

CAP.CERAMIC 
CAP.CERAMIC 
CAP.CERAMIC 

RESISTORS / UNIT 5 

R602,603 
R604 
R605 

POTM.TRIMMER 
RES.METAL FILM 
RES.METAL FILM 

CRYSTALS / UNIT 5 

G850 RESONATOR 

SWITCHES / UNIT 5 

S820-844 SWITCH (PUSHBUTTON) 
S822 RESET PUSHBUTTON 

BITGENERATOR / UNIT 5 

S405 BITGENERATOR BG40 

SAA3007P 
74HCT132N 
PCF8576T 

5322 209 72061 
4822 209 83044 
5322 209 11129 

DL300 5322 130 82157 
LPH1535-2 .SEE ~eu 3/'?. I 7 4822130 91005 
Fo~ t,"Ttl~~ 12.E-rf'O cH',,,,Vuê.S -&.-6 /1/ E-'r. 

BZV86-2V0 
BZV86-1V4 
TLHY4405 

100PF 
100NF 
100NF 

5K 
178K 
301R 

CSB455A 

2% 
10% 
10% 

20% 
1% 
1% 

100V 
100V 
100V 

LIN 
0.4W 
0.4W 

4822 130 81424 
4822 130 81423 
4822 130 83412 

4822122 31316 
5322 126 11584 
5322 122 20041 

4822 101 10793 
5322 117 11175 
5322 117 10779 

5322 242 71606 

4822 276 11076 
5322 276 12919 

5322 693 11084 

\...... 

'---

,___ 

.__J 

'--

......., 

~ 

1......... 

'--

'---' 

l..-.,; 



PM 5138A SPAREPARTS 10- 37 

Pos, No, Description Orderjng Code 

UNIT 6, IEEE-488 INTERFACE 

UNIT 6, COMPLETE PM 9548 

OPTOCOUPLERS / UNIT 6 

H303-308 TRANSISTOR.PHOTO CNX36 5322 130 90097 

INTEGRATED CIRCUITS / UNIT 6 

0301,311 INTEGR.CIRCUIT OO0300A 5322 209 11126 
0313 PROCES SOR PCF84C41 CP/066 5322 209 30099 
0314 INTEGR.CIRCUIT PC74HCT04P 4822 209 82341 
0315 INTEGR.CIRCUIT PC74HCT08P 5322 209 11265 
0316 INTEGR.CIRCUIT SN75160BN 5322 209 73557 
0317 INTEGR.CIRCUIT SN75161BN 5322 209 73556 
N318 INTEGR.CIRCUIT MC7815CT 5322 209 71759 

TRANSISTORS AND DIODES / UNIT 6 

V312,319 TRANSISTOR PH2369 4822 130 41594 
V401 ,402 DIODE BAT85 4822 130 31983 
V403 TRANSISTOR PC40 5322 130 83608 

,.__ V404,405 DIODE BAT85 4822 130 31983 

-- CAPACITORS / UNIT 6 

C501 CAP.ELECTROLYT. 100µF 20% 16V 482212421912 
C502-513 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C514,515 CAP.CERAMIC 5.6PF 0.25PF 100V 5322 122 32163 
C516 CAP.ELECTROLYT. 47µF 20% 10V 5322 124 21391 

~ C517,519 CAP.CERAMIC 10NF -20/+50% 100V 4822 122 31414 
C520 CAP.CERAMIC 2200µF 20% 16V 4822 124 21382 
C521,522 CAP.CERAMIC 100NF 10% 100V 532212611584 
C523 CAP.ELECTROLYT. 47µF 20% 10V 5322 124 21391 

....._, 

RESISTORS / UNIT 6 

R601,602 RES.METAL FILM 100R 1% 0.4W 4822 050 11001 
R603 RES.METAL FILM 81<25 1% 0.4W 4822 050 18252 
R606,609 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 

<-- R607,608 RES.METAL FILM 261R 1% 0.4W 4822 050 12611 
A610 RES.METAL FILM 1K 1% 0.4W 4822 050 11002 

--- R611 RES.METAL FILM 205K 1% 0.4W 5322 117 11045 
R612 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 



10- 38 SPARE PARTS PM 5138A 

Pos. No, Oesi;;rigtio□ Ordering Code 

R621 RES.METAL FILM 261R 1% 0.4W 4822 050 12611 
R622,623 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R624 RES.METAL FILM 261R 1% 0.4W 4822 050 12611 

..__; 

R625 RES.METAL FILM 46K40 1% 0.4W 4822 050 14643 
R626 RES.METAL FILM 205K 1% 0.4W 5322 117 11 045 
R627 RES.METAL FILM 825K 1% 0.4W 5322 117 10792 
R628 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 \.-, 

R629 RES.METAL FILM 8K25 1% 0.4W 4822 050 18252 
R630,631 RES.METAL FILM 10K 1% 0.4W 4822 050 11003 
R632,633 RES.METAL FILM 100A 1% 0.4W 4822 050 11001 
R634-637 RES.METAL FILM 4K64 1% 0.4W 4822 050 14642 
R604,605 RES.METAL FILM 1K78 1% 0.4W 5322 117 10983 
R638,639 RES.METAL FILM 1K78 1% 0.4W 5322 117 10983 

CRYSTAL$ / UNIT 6 
"-' 

G781 CRYSTAL 9.216 000 MHZ 5322 242 72349 
,__, 

:..._i 

MISCELLANEOUS / UNIT 6 
~ 

W801 CONNECTION CABLE TO UNIT 2 5322 321 60757 
X802 IEEE-488 CONNECTOR 5322 267 60162 

IC SOCKET 28-P 5322 255 4404 7 
'--

'-----' 

UNIT 7, RS-232 INTERFACE 

UNIT7, COMPLETE PM 9549 

___, 

OPTOCOUPLERS / UNIT 7 
_____, 

H101-107 TRANSISTOR.PHOTO CNX36 5322 130 90097 
,..._ 

INTEGRATED CIRCUITS / UNIT 7 

0101 PROCESSOR PCB80C652 5322 209 33173 
0102 INTEGR.CIRCUIT PC74HC393T 5322 209 60427 
0103,104 INTEGR.CIRCUIT PC74HC14T 5322 209 11548 
0105,106 INTEGR.CIRCUIT L232 5322 209 61886 '--
0107 INTEGR.CIRCUIT PC74HCT573T 5322 209 31276 
0109 EPROM LOAOEO N27C010 5322 209 52543 
N101 INTEGR.CIRCUIT LM7805CT 5322 209 86445 

~ 

,.._ 

,__ 



PM 5138A SPAREPARTS 10 - 39 

Pos, No. Description Ordering Code 

TRANSISTORS AND DIODES / UNIT 7 

V101 TRANSISTOR PC40 5322 130 83608 
V102 TRANSISTOR,CHIP BSR57 5322 130 60646 
V103-108 DIODE,CHIP BAS32L 4822 130 80446 

CAPACITORS / UNIT 7 

C101 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
'-.J 

C102,103 CAP.CHI? 27PF 2% 63V 4822 122 31825 
C104 CAP.ELECTROLYT. lOOOµF 20% 40V 5322 124 21551 
C105,106 CAP.CHI? 100NF 100/o 63V 4822 122 33496 
C107 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
C108,113 CAP.CHIP 10NF 10% 50V 4822 122 32442 
C115,116 CAP.ELECTROLYT. 22µF 20% 63V 5322 124 41301 
C117,118 CAP.ELECTROLYT. 47µF 20% 35V 4822 124 40846 
Cl 19,120 CAP.ELECTROLYT. 22µF 20% 63V 5322 124 41301 
C123 CAP.ELECTROLYT. 100µF 20% 16V 4822 124 21912 
C124,125 CAP.CHI? 100NF 10% 63V 4822 122 33496 
C137 CAP.CHI? 10NF 10% 50V 4822 122 32442 

RESISTORS/ UNIT 7 
_.., 

R102,103 RES.METAL FILM 10K 0.1% 0.25W 5322 116 81249 
R104,105 RES.METAL FILM 82R 1% 0.25W 5322 116 81305 
R109-111 RES.METAL FILM 464R 1% 0.25W 5322 116 83697 
R112 RES.METAL FILM 4K64 1% 0.25W 5322 116 83698 
R113 RES.METAL FILM 464K 1% 0.25W 5322 117 11036 
Rl 14,116 RES.METAL FILM 4K64 1% 0.25W 5322 116 83698 
R115,117 RES.METAL FILM 464K 1% 0.25W 5322 117 11036 
Rl 18,122 RES.METAL FILM 4K64 1% 0.25W 5322 116 83698 
Rl 19,121 RES.METAL FILM 464K 1% 0.25W 5322 11711036 
R123,125 RES.METAL FILM 464K 1% 0.25W 5322 117 11 036 
R124 RES.METAL FILM 4K64 1% 0.25W 5322 116 83698 
R126-129 RES.METAL FILM 464R 1% 0.25W 5322 116 83697 
R131 RES.METAL FILM 100K 1% 0.25W 5322 116 81258 
R133 RES.METAL FILM 1M 1% 0.25W 5322 116 81259 
R141 RES.METAL FILM 4K64 1% 0.25W 5322 116 83698 
R142 RES.METAL FILM 19K6 1% 0.25W 5322 117 11029 

CRYSTAL$ / UNIT 7 

G101 CRYSTAL 11.059 200 MHZ 5322 242 72245 

MISCELLANEOUS / UNIT 7 

W101 CONNECTION CABLE TO UNIT 2 5322 321 60757 
X101 RS-232 CONNECTOR 5322 267 41137 

IC SOCKET 32-P PLCC 5322 255 41318 
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