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INTRODUCTION

Description

The AM 502 is a dc-coupled differential amplifier with
excellent common-mode rejection capabilities and high -
gain for low voltage measurements. The dc offset capabili-
ty permits nulling up to 1 volt dc, so that low level, low
frequency signals impressed on a dc level can be
amplified without the degradation often introduced by ac
input coupling. High and low frequency —3 dB points can
be selected at the front panel to suit the application. Signal
inputs and outputs are available at the rear connector as
well as at the front panel. A front panel lamp indicates
most overrange conditions of excessive input signal,
excessive gain, or excessive offset.

The input circuit can be represented by approximately
1 megohm to ground paralleled by approximately 47
picofarads. The input impedance can be raised to about
200 megohms with the removal of a jumper.

Overload protection is provided by fuses in series with
the input which open when large amounts of current flow
due to overloading conditions.

A STEP GAIN DC BALANCE control is provided to
adjust for zero shift as the gain switch is changed fromone
position to another.

The DC OFFSET COARSE and FINE controls give
offset up to +1 volt dc potential difference at the input
connectors. The amplifier internal bias is changed to
accomplish the offset. The LF —3 dB switch must be in the
DC OFFSET position to actuate these controls.

The HF —3 dB switch is used to reduce the upper
bandwidth limit as necessary to improve the signal-to-
noise ratio when using the AM 502 in low-frequency
applications. The LF —3 dB control increases the lower
bandwidth frequency.

Use of the pre-charging feature prevents surge
currents, due to charging the ac coupling capacitor, from
damaging the circuit under test.

REV D SEP 1980
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OPERATING
INSTRUCTIONS

Installation and Removai

Turn the power module off before inserting the plug-
in; otherwise, damage may occur to the plug-in
circuitry. Because of the high current drawn by the
AM 502, it is also recommended that the power
module be turned off before removing the AM 502.
Refer to Fig. 1-1. Check to see that the piastic
barriers on the interconnecting jack of the selected
power module compartment match the cut-outs in
the AM 502 circuit board edge connector.

Align the AM 502 chassis with the upper and lower
guides of the selected compartment. Push the module in
and press firmly to seat the circuit board in the inter-
connecting jack.

To remove the AM 502, pull on the release latch located
in the lower left corner, until the interconnecting jack
disengages and the AM 502 will slide out.

Controls and Connectors

Refer to Fig. 1-2. Even though the AM 502 is fuily
calibrated and ready to use, the functions and actions of
the controls and connectors should be reviewed before
attempting to use it. Pull the Power switch on the power
module to apply power to the AM 502. The POWER
indicator light indicates when power is applied to the AM
502.

OPERATING CONSIDERATIONS

Overheating

The AM 502 is designed to operate at an ambient
temperature from 0° to +50°C. However, when operating
several power supplies in a multi-plug-in power module,
especially at low output voltages, orwhen operating close
to other heat-producing equipment, internal temperature
may exceed safe limits and actuate a thermal cutoutin the
power module. Refer to the power module instruction
manual for more complete information.

English 1-1
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POWER
MODULE

Barrier

Bottom
Groove

(1412)1682-2

Fig. 1-1. Plug-in installation and removal.

Input Connections

Unshielded test leads can be used to connect the AM
502 to a signal source when a high-level, low-frequency
signal is monitored at a low impedance point. However,
when any of these factors is missing, it becomes in-
creasingly important to use shielded signal cables. In all
cases, the signal-transporting leads should be kept as
short as practical.

When making single-ended input measurements
(conventional amplifier operation), be sure to establish a
common ground connection between the device under
test and the AM 502. The shield of a coaxial cable is
normally used for this purpose. See Fig. 1-3 for reference.
Push the GND button for the input not connected to the
device under test.

In some cases differential measurements require no
common chassis ground connection, and therefore are
less susceptible to interference by ground-loop currents.

Consider the change in the source operating
characteristics due to loading by the signal input cables.
The circuit at the input connectors can be represented by
approximately 1 megohm to ground paralleled by ap-
proximately 47 picofarads. Two feet of 50 ohm coaxial
cable increases the parallel capacitance by about 60
picofarads, which could be excessive in many situations.
To minimize these effects, use a higher impedance cable
or an attenuator probe.
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Probes

Attenuator probes decrease the resistive-capacitive
loading of a signal source. They also extend the measure-
ment range of the AM 502 to substantially higher voltages.
Some measurements require a higher resistance input to
the AM 502, with very little source loading or signal
attenuation. In such situations use a FET probe or the
high-impedance input provision of the AM 502. Contact
your Tektronix Representative for further information on
probes.

High Impedance Input

To raise the internal input impedance of the AM 502 to
about 200 megohms, remove the P40 plug (Fig. 3-1). Make
certain the attenuator is in the NORM mode. Signal source
impedance now becomes an important factor. For exam-
ple, a 100 picoampere gate current through 10 megohms
produces a one-millivolt offset. This offset may result in
significant error when small voltages are measured.

input Overloading

When measuring unknown dc voltages, push the <100
pushbutton in, and start with the 100 position on the GAIN
switch. Increase the GAIN switch setting and finally
release the +100 pushbutton until a suitable outputsignal
is obtained. If the input circuit of the AM 502 is overdriven,
large amounts of current will flow, opening the protective
fuses.

REV C SEP 1980



Operating Instructions—AM 502

<+ 100 Pushbutton

STEP GAIN DC BAL Control Divides GAIN switch setting
Adjusts dc balance in the by 100. DC OFFSET COURSE and FINE

preamplifier stage. Controis

Provides internal offset of
approximately +1V to input
signal. LF —3 dB switch must
be in the DC OFFSET position
for controls to operate.

DC OFFSET LIV

Variable Gain Control con-
FINE —@& COARS|

tinuously variable.

Calibrated in the cw position.

GAIN Switch

Selects amplifier gain. POWER Indicator

OVER RANGE Indicator : / app‘::::n lit, indicates power is
When lit, indicates most over- ~ :
range conditions. 3

AC Pushbutton 3 HF —3dB Switch

/ Selects upper —3dB point of

Selects the inputsignal (acor ™
; g the amplifier.

dc) into the negative side of the
preamplifier.

%

+ Input Connector LF —3 dB Switch

.~~~  Selects lower —3 dB point of
the amplifier and activates DC
. OFFSET controls.

-

BNC connector for the
positive side of the ampilifier.

GND Pushbutton S

Grounds + amplifier input.
OUTPUT Connector

/ BNC output terminal con-
nector.

Ground Binding Post

Provides a chassis return for

signals. /
— Input Connector :

BNC connector for the - Selects the input signal (ac or

negative side of the amplifier. dc) into the positive side of the
preampilifier.

\ AC Pushbutton

GND Pushbutton

Release Latch "
Ground - amplifier input.

Pull to remove plug-in.

16829

Fig. 1-2. AM 502 controls and connectors.
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Waveforms applied to the (+) and
(—) input connectors.
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Fig. 1-3. Waveforms showing differential rejection of a common-mode signal. Resuitant waveforms show the difference between

the two signals.

Output Connections

Make output connections using a bnc to dual binding
post connector, or a coaxial cable with at least one bnc
connector. To prevent current limiting in the outputstage,
do not load the output with less than 250 ohms. Output
current is limited to 20 milliamperes.
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Step Gain DC Balance

If this control is misadjusted, the dc output level will
shift as the GAIN switch position is changed. Push both
GND buttons and place the GAIN switch in the 100
position. Rotate the GAIN switch from stop to stop while
adjusting the STEP GAIN DC BAL control fornodc shiftat
the QUTPUT terminat.

REV C SEF 1980




DC Offset Coarse and Fine

Use these controls to offset up to +1 volt dc potential
difference at the input connectors. The amplifier internal
bias is changed to accomplish the offset. The differential
rejection capabilities of the AM 502 are not affected. The
LF —3dB switch must be in the DC OFFSET position to
activate these controls.

HF and LF Bandwidth Reduction

Use the HF —3dB switch to reduce the upper bandwidth
limit, as necessary, to improve the signal-to-noise ratio
when using the AM 502 in low-frequency applications.
The LF —3dB control increases the lower bandwidth
frequency. Use this control to reduce dc drift, when
raising the lower bandwidth does not undesirably reduce
the bandwidth for the signal being measured.

Pre-Charging

Use of this feature prevents surge currents, due to
charging the ac coupling capacitor in the AM 502, from
damaging the circuit under test. Before connecting the
AM 502 to a signal containing a dc component, push the
AC and GND pushbuttons. Connect the input to the circuit
under test. Wait about one second for the coupling
capacitor to charge. Release the GND pushbutton, and
the coupling capacitor is charged to the value of the dc
voltage to be measured.

Ditferential Operation

A differential measurement is made by connecting
each of the two inputs to selected points in the test circuit.
The input to the amplifier will then be the difference in
voltage of the two selected points. Consideration should
be given to the proper connection method used between
the AM 502 and the circuit under test; otherwise improper
measurement results may occur. See Fig. 1-4 for
reference.

Differential voltage measurements are made by apply-
ing the signals to the +input and —input connectors. Set
the input coupling switches to the same position, AC or
DC, depending on the measurement being made. In
differential measurements, only the voltage difference
between the two signals is amplified. Common mode
signals (common in amplitude, phase, and frequency) are
rejected. See Fig. 1-3 A, B, and C for reference.

Single-ended measurements often yield unsatisfactory
results because of the interference resulting from ground-
loop currents between the AM 502 and the device under
test. In other cases, it may be desirable to eliminate a dc
voltage by means other than the use of a blocking

REV C SEP 1980
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(A) Right
- =71
|
N
probe shields
: tied together —'II'
é l',/ Differential
: Amplifier
!

|
__ 45
circuit \
under test common ground
(B) Wrong
|
|
<-ﬁ__—_t
A —
| Probe shields Differential
g ! Shating o o Amplifier
| J —I
1 :ﬂ
I
|
circuit
under test
(C) Wrong

=,

Differential
Amplifier

i

|
b

—_———dd
circuit probe shields should
under test not be grounded to

equipment under test (0931)1582-13

Fig. 1-4. Connecting a differential amplifier to a signal source.

capacitor, which could limit the low-frequency response.
The limitations of single-ended measurements are effec-
tively eliminated by using ditferential measurements.
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DC Offset Operation

By using the FINE and COARSE DC OFFSET controls,
itis possible to use the AM 502 differentially in a slide-back
mode, to observe a small signal whose dc potential
difference may be considerable. The offset voltage is
continuously adjustable from plus 1 volt to minus 1 volt,
and is internally available for all of the GAIN switch
positions. The LF —3dB switch mustbe in the DC OFFSET
position to activate the offset circuit.

Common Mode Rejection Ratio

The ability of the AM 502 to reject common-mode
signals is indicated by the common-mode rejection ratio
(cmrr). For example, assume that a signal consists of
unwanted 60 hertz at 10 volts peak-to-peak (common
mode connected to both inputs), plus a desired signal at 1
millivolt peak-to-peak (differentially connected to one
input). The AM 502 gain is set at 200. The output of the AM
502 shows the desired signal at an amplitude of 0.2 volt (1
millivoit X 200}, and the 60 hertz signal is viewed at an
amplitude of 0.02 volts. The cmrr in this application is
100,000 to 1. This figure is calculated by muitiplying the
value of the common-mode signal (10 volit) by the gain of
the amplifier (200) for a product of 2000 volts. This product
is divided by the observed 60 hertz voitage at the output
(0.02 volt) and result is the cmrr, 100,000 to 1. it would, of
course be impossible to view the 1 millivolt signal
superimposed on the 60 hertz signal by using singie input
methods.

Degradation of Common Mode Rejection

There are a number of factors that degrade common-
mode rejection ratio (cmrr). The principal requirement for
maximum rejection is for the common-mode signal to
arrive at the input FET gates at the same phase and
amplitude. A difference of only 0.01% in the attenuation
ratios of the input attenuators will reduce the rejection
ratio to 10,000 to 1. Also, any difference in source
impedance will degrade the rejection ratio. Figures 1-5
and 1-6 show common-mode rejection degradation due to
differences in source impedance. The frequency of the
common-mode signal also affects the common-mode
rejection ratio. Generally, as the frequency of the input
signal increases, the common-mode rejection ratio is
more difficult to maintain.
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A, 9.90 voits

B, 9.95 volts

Differential
Amplifier

source Z
=10 kQ
source Z
=5kQ
equal 10.0-volt
generators e B-A=0.5volt

=10V _ oo
Apparent CMRR = o5V =200:1

(A)

A, 9.99%0 voits

B, 9.9995 voits

Differential
Amplifier

source A
=100 0
source Z
=500
equal 10-volit
generators B-A = 0005 volt
— 0V
= A = = .
pparent CMRR 2005V 20,000:1
(B) 1582-6

Fig. 1-5. Relationship of test point source impedance to the
amplifier input impedance and the apparent CMRR caused by (A)
large difference between test-point impedances and (B) low
impedance test points.
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9 meg
Probe A

9 meg |
ProbeB L __ ___|

{Apparent)]

Probe Tolerance CMRR
A +1% 50:1
B -1% 50:1
A +2% 25:1
B ~2% 25:1
A +3% 16:1
B -3% 16:1

(0787)1582-3

Fig. 1-6. Simplified input circuit and table showing the change in
apparent CMRR due to 10X probes that are within 1,2, and 3% of
their attenuation values (with matched 1 megohm resistors).
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The high frequency cmrr will also depend upon the
signal source impedance, since various shunt
capacitances between the source and the input gate must
charge and discharge through that impedance.

Outside influences such as magnetic fields can also
degrade the performance, particularly when low level
signals are involved. Magnetic interference may be reduc-
ed by using identical signal transporting leads to the two
inputs. Twist the two leads together over as much of their
length as possible. Low-frequency measurements can be
similarly protected by using a shielded cable thatcontains
a twisted pair of conductors.

English 1-7



Chapitre 1 - AM 502

INSTRUCTIONS D’UTILISATION

INTRODUCTION L’emploi du dispositif de précharge évite les surcharges et
les risques de détérioration en mode couplage alternatif.
Description
Le tiroir AM 502 est un amplificateur différentiel a cou- Installation et extraction

plage continu présentant un excellent taux de réjection en

mi%e commun ainsi qu’un gain élevé. Ces caractéristiques ATTENTION

destinent cet appareil tout particuliérement aux mesures & Couper I'alimentation du chéssis avant d’insérer le ti-

bas niveau. |l posséde également une commande de décalage roir afin d‘éviter de détériorer les circuits de ce dernier..

de tension continue, la plage de compensation de cette com- L‘AM 502 nécessitant un fort courant d‘alimentation,

posante continu étant * 1 V. Cette compensation permet il est également recommandé de couper I’alimentation

d'amplifier les signaux & bas niveau et & faible fréquence et avant d’6ter le tiroir du chdssis. Se reporter 3 la figure
. superposés & une composante continue, tout en évitant les 1-1. Vérifier que les détrompeurs s’adaptent bien aux

distorsions souvent introduites par un couplage de type aiter- encoches du connecteur de I'AM 502. Aligner les rails

natif. Les limites inférieure et supérieure de la réponse en de guidage de I’AM 502 avec les guides du comparti-

fréquence (4 —3 dB) peuvent étre sélectionnées sur le pan- ment sélectionné. Engager le tiroir a fond et appuyer

neau avant, en fonction de I’application. Les entrées et sor- fermement jusqu’a ce que le circuit imprimé se place

ties des signaux sont disponibles & la fois sur le connecteur correctement.

de Vinterface et sur les bornes d’entrée du panneau avant.

Lige Jemoa sitiida sy le naoneay ayant iodigus eo s allumant. Boyr extraire |ZAM 502. tirer sur la barrette de verrouillage

P

lu )

trop grande amplitude du signal, I'emploi d’un gain ou d’une puisse glisser a ["extérieur.
tension de décalage excessifs.

Commandes et bornes

I m oo i df medodm ot i1 Adrn roarmracnrnta mar 110 rdeletanmro g - o e em e e .y o, g s



Instructions d’utilisation - AM 502

Détrompeur

Guide
inférieur

(TF)1582-23

Fig. 1-1. Installation et extraction du tiroir.

Connexions d'entrée

Il est possible d’utiliser des cables non blindés pour connec-
ter I’AM 502 a une source de signal 3 grande amplitude et
basse fréquence lorsque le signal est issu d'une source & bas-
se impédance. Cependant, lorsque I'une de ces conditions
n’est pas remplie, il devient trés important d’utiliser des ca-
bles blindés. Dans tous les cas, les conducteurs véhiculant le
signal doivent étre aussi courts que possible.

Lorsque |’on effectue des mesures & 1'aide d’une seule en-
trée (utilisation en amplificateur conventionnel), il est indis-
pensable d’établir une connexion de masse commune entre
I'équipement sous test et I’AM 502. Le blindage d'un céble
coaxial est généralement utilisé 3 cet effet. Pour information
détaillée voie la figure 1-3. Appuyer sur le bouton GND pour
déconnecter I'entrée de I'équipement.

Dans certains cas de mesures en mode différentiel, une
masse commune n’est pas indispensable. En conséquence,
ces types de mesures sont moins susceptibles d’étre pertur-
bées par les problémes posés par I'interconnexion de masse.

Il est nécessaire de tenir compte de l'influence des cables
de liaisons sur les signaux & mesurer. Le circuit d’entrée de
I'’AM 502 est équivalent & une résistance d’environ 1 M2 en
paralléle avec une capacité d’environ 47 pF. Un céble coaxial
d‘impédance caractéristique 50 2 et de longueur 0,60 m

French 1-2

augmente la capacité paralléle d’environ 60 pF ce qui pourrait
étre excessif dans de nombreuses applications. Pour minimiser
ces effets, il faut utiliser un cable a haute impédance ou une
sonde atténuatrice.

Sondes

L’emploi de sondes atténuatrices permet de réduire la
charge (résistance-capacité) apportée & une source de signal.
Eiles permettent également d’élargir la gamme de mesures
de I’AM 502 dans le domaine des mesures de tensions élevées.
Certaines mesures exigent une résistance d'entrée plus élevée
que celle de I'AM 502 de fagon a charger trés faiblement la
source des signaux. Dans de tels cas, il faut utiliser une son-
de FET (transistor & effet de champ) ou disposer d’une en-
trée a haute impédance sur I’AM 502. Pour toute informa-
tion compiémentaire, contacter votre représentant local
Tektronix.

Entrée a haute impédance

Pour porter I'impédance d’entrée de I’AM 502 2 200 MS
environ, oter la prise P40 (Fig. 3-1). S‘assurer que les atté-
nuateurs sont en mode normal (NORM). L'impédance de la
source du signal devient alors un facteur important. Par
exemple, un courant de 100 pA avec une charge de 10 MQ
produit un décalage de tension de 1 mV. Cette chute de ten-
sion peut constituer une source d’erreur non négligeable
lorsque !"on mesure des tensions & faible niveau.
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Instructions d‘utilisation - AM 502

STEP GAIN DC BAL

Commande permettant le réglage Commande ~ 100
de I'équilibre en continu du pré- Divise I'indication du commuta-
amplificateur teur GAIN par 100

DC OFFSET COARSE et FINE

Commandes permettant de
compenser une composante conti-
nue a I'entrée (par réglage interne)
dans une plage = 1 V. Le commu-
tateur —3 dB doit étre sur la po-
sition DC OFFSET pour que les
commandes puissent agir

Commande de gain continiment
variable. Le gain est étalonné lors-
que la commande se trouve dans

la position extréme dans le sens
horaire

GAIN
Commutateur sélectionnant le
gain de "amplificateur
POWER

Témoin lumineux s’alilumant pour
indiquer que I’appareil est sous

OVER RANGE
Témoin lumineux s"allumant pour

indiquer une surcharge de I'am- tension
plificateur
Bouton poussoir AC (alternatif) HF -3 dB

Commutateur sélectionnant la
fréquence de coupure supérieure
de I'amplificateur (point —3 dB)

Sélectionnant le mode de cou-
plage du signal (alternatif ou
continu) appliqué a 'entrée néga-
tive du préamplificateur

LF -3dB

Commutateur sélectionnant la
fréquence de coupure inférieure
4 de I’amplificateur (point —3 dB)
et de mise en service des com-

+ Input
Borne BNC pour I’entrée positive
de I"amplificateur

GND mandes DC OFFSET
Bouton poussoir de mise a la mas-
se de I'entrée + de I’amplificateur

OUTPUT

Ground binding post Borne BNC de sortie du signal

Borne de masse

AC

Bouton poussoir sélectionnant le
mode de couplage du signal (alter-
natif ou continu) appliqué a I'en-
trée positive du préamplificateur

— Input
Borne BNC pour I’entrée négative

de I'amplificateur FFERENTIAL AMPL

GND
Release Latch Bouton poussoir de mise 3 la
Commande de verrouillage. La ti- masse de I'entrée négative de
rer pour I’extraction du tiroir Vamplificateur

(TF)1582-24

Fig. 1-2. Commandes et bornes de I"AM 502.
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Signaux appliqués aux bornes d’entrée
(+) et (=)

(+)/ 5 !
t

(+) PN 7
N
(=) \\ //
~N— -
L
Deux signaux de phase différente
(+) (7 Q
- [
N LD
,/"'\
Z
(=)

Un signal carré superposé a un signal 3 la
fréquence réseau est appliqué 3 la borne
d'entrée (). Le signal interférant (sinu-
soidal) est appliqué a la borne d’entrée
(=)

Affichage résultant
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Fig. 1-3. Signaux, en mode différentiel, montrant la réjection d'un signal de mode commun. Les formes d’ondes qui en résultent montrent la dif-

férence entre les deux signaux.

Surcharge a I’'entrée

Lorsque I’on mesure des tensions continues dont |'ordre
de grandeur n’est pas connu  engager le bouton poussoir
+ 100 et positionner la commande de gain sur 100. Augmen-
ter alors le gain pour finalement relacher le bouton poussoir
+ 100 jusqu’a obtention du signal de sortie voulu. Si le cir-
cuit 3 I'entrée de I"’AM 502 est surchargé, le courant d’entrée

sera important, entrainant la fusion des fusibles de protection.
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Branchements de sortie

Pour connecter le signal de sortie, utiliser un adaptateur
BNC fiches bananes ou un cdble coaxial muni d'un adapta-
teur BNC classique. Pour éviter la limitation du courant de
I'étage de sortie, la charge ne doit pas étre inférieure a 250 Q.
Le courant de sortie est limité & 20 mA.
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Equilibrage en continu en fonction de la commande
de gain

Un déréglage de cette commande provoque des variations
du niveau de sortie continu en fonction de la position du
commutateur de gain. Appuyer sur les deux boutons GND
et placer le commutateur GAIN sur la position 100. Agir sur
le commutateur GAIN tout en réglant la commande STEP
GAIN DC BAL de fagon & éliminer le décalage de la tension
continue sur la borne OUTPUT.

DC offset COARSE et FINE

Utiliser ces commandes pour compenser une composante
continue présente sur les bornes d’entrée dans une plage de
+ 1 V. La polarité de I'amplificateur est modifiée pour per-
mettre ce décalage de tension. Les capacités de réjection de
I'AM 502, en mode différentiel, ne sont pas affectées. Le
commutateur LF —3 dB doit étre sur la position DC OFF-
SET pour mettre ces commandes en service.

Réduction de la bande passante en haute et basse
fréquence

Utiliser le commutateur HF —3 dB pour réduire la bande
passante supérieure, si nécessaire, afin d’améliorer le rapport
signal /bruit lorsque l‘on utilise I'AM 502 dans des applica-
tions & basse fréquence. Le commutateur LF —3 dB réduit
la fréquence de coupure inférieure de la bande passante. Uti-
liser cette commande pour réduire la dérive en continu dés
que la fréquence de coupure basse peut étre augmentée en
évitant tout influence sur le signal lui-méme.

Circuit de précharge

L’emploi de ce dispositif évite que le courant de charge
de la capacité utilisée en couplage alternatif ne détériore le
circuit sous test. Avant d'appliquer & I’AM 502 un signal
contenant une composante continue, engager les boutons
poussoirs AC et GND. Relier ensuite I'entrée au circuit sous
test. Attendre environ une seconde pour laisser la capacité
de couplage se charger. Relacher le bouton poussoir GND,
la capacité de couplage est chargée 2 la valeur de la tension
continue 3 mesurer.

Fonctionnement en mode différentiel

Une mesure différentielle s'effectue en reliant chacune
des deux entrées aux points sélectionnés du circuit 2 tester.
Les entrées de "amplificateur sont soumises & la différence
de tension entre les deux points sélectionnés. Il est nécessaire
d'utiliser une méthode de connexion appropriée pour relier le
circuit a tester 3 I’AM 502, sinon la mesure peut étre aléa-
toire.

Les mesures de tension en mode différentiel s’effectuent
en appliquant les signaux aux bornes d’entrée + (positive)
et — (négative). Placer les commutateurs de couplage d’entrée
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Fig. 1-4. Connexion d'un amplificateur différentiel & un signal.

sur la méme position : AC (alternative) ou DC (continue) en
fonction de la mesure a effectuer. Dans les mesures en mode
différentiel, seule la différence de tension entre les deux si-
gnaux est amplifiée. Les signaux en mode commun (méme
amplitude, méme phase et méme fréquence) sont éliminés.
Pour information détaillée, se reporter  la figure 1-3A, B, C.
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Des mesures effectuées en utilisant une entrée unique
donnent souvent des résultats peu satisfaisants en raison
des perturbations provoquées par les courants de masse cir-
culant entre I’AM 502 et I'équipement sous test. Dans d’au-
tres cas, il peut étre souhaitable d’éliminer une tension ayant
une composante continue autrement que par |'utilisation
d’une capacité bloquant cette composante et réduisant ainsi
la réponse en basse fréquence.

Décalage de la composante continue

En utilisant les commandes FINE et COARSE DC OFF-
SET, il est possible d’utiliser I’AM 502 en mode différentiel
(slide back) afin d'observer un faible signal dont la compo-
sante continue peut étre considérable. La tension de décala-
ge est continGment réglable sur une plage de £ 1 V. Elle est
disponible pour toutes les positions du commutateur GAIN.
Le commutateur LF —3 dB doit étre placé sur la position
DC OFFSET pour mettre ce mode en service.

Taux de réjection en mode commun
L‘aptitude de I’AM 502 a éliminer des signaux en mode

commun est définie par le taux de réjection en mode commun

(TRMC). Par exemple : supposons qu'un signal soit composé
d’un signal indésirable de 10 V créte-a-créte a la fréquence
de 60 Hz (le mode commun étant connecté aux deux entrées)
plus un signal & mesurer de 1 mV créte-a-créte appliqué a
une entrée en mode différentiel. Le gain de I’AM 502 est ré-
glé a 200. Le signal de I'’AM 502 obtenu en sortie montre ce
signal avec une amplitude de 0,2 V (1 mV x 200) et le signal
a la fréquence de 60 Hz présente une amplitude de 0,02 V.
Dans cette application, le taux de réjection en mode commun
est de 100 000 : 1. Ce chiffre s’obtient en multipliant la va-
leur du signal en mode commun (10 V) par le gain de I'ampli-
ficateur (200) soit 2 000 V. Ce nombre est ensuite divisé par
la valeur du signal 60 Hz obtenu en sortie (0,02 V). Ceci don-
ne un taux de réjection en mode commun de 100 000 : 1. li
aurait été, bien sar, impossible de visualiser un signal de 1 mV
superposé au signal de 60 Hz en utilisant une seule entrée de
I'amplificateur.

Dégradation de la réjection en mode commun

Un certain nombre de facteurs peuvent dégrader le taux
de réjection en mode commun. La principale condition né-
cessaire pour obtenir une réjection maximale est que le signal
en mode commun soit appliqué aux entrées avec la méme
phase et la méme amplitude. Une différence de seulement
0,01 % dans les taux d’atténuation 3 I'entrée diminue le taux
de réjection de 10 000 : 1. De méme, n‘importe quelle diffé-
rence dans I'impédance de source dégrade le taux de réjec-
tion. Les figures 1-5 et 1-6 illustrent la dégradation de I'éli-
mination du mode commun due aux différences d’impédan-
ce des sources. La fréquence du signal en mode commun af-
fecte également le taux de réjection en mode commun. Gé-
néralement, au fur et & mesure que la fréquence du signal
d’entrée augmente, e taux de réjection en mode commun
est plus difficile 3 maintenir.
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Fig. 1-5. Relation existant entre I'impédance au point de test et I'im-
pédance d’entrée de I’amplificateur. Taux de réjection apparent en
mode commun di 3 (A) la différence importante entre les impédan-
ces au point de test et (B) points de test a faible impédance.

Le taux de réjection en mode commun en haute fréquen-
ce est également fonction de I'impédance de la source du
signal car les diverses capacités «shunt», entre la source et
I'entrée doivent se charger et se décharger a travers cette im-
pédance.
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{(TRMC
Sonde Tolérance:apparent)

A +1% 50:1
B -1% 50:1
A +2% 25:1
B -2% 25:1
A +3% 16:1
B -3% 16:1
(TF)1582-28

Fig. 1-6. Circuit d’entrée simplifié et tableau indiquant la variation du
TRMC apporté par des sondes 10X dont la précision est inférieure 3

1,2, 3 % (avec des résistances d'entrée de 1 MS2).
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Des causes extérieures telles que les champs magnétiques
peuvent également dégrader les performances, particuliére-
ment lorsque I'on mesure des signaux & bas niveau. L'inter-
férence magnétique peut étre diminuée en utilisant des liai-
sons identiques pour les deux entrées. Torsader les deux fils
ensemble sur la plus grande longueur possible. Des mesures
en basse fréquence peuvent étre améliorées de maniére simi-
laire en utilisant un céble blindé comportant une paire de
conducteurs torsadés.
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EINFUHRUNG

Beschreibung

Der AM 502 ist ein gleichspannungsgekoppelter Diffe-
renzverstarker mit sehr guter Gleichtaktunterdriickung
und hoher Verstarkung fiir die Messung kleiner Spannun-
gen. Eine Gleichspannungsoffseteinstellung arbeitet bis
zu 1V, wodurch gleichspannungsunterlegte Signale mit
geringem Pegel und niedriger Frequenz, ohne die durch
Wechselspannungskopplung auftretenden D&mpfun-
gen, verstarkt werden kénnen. Uber frontseitige Schalter
lassen sich verschiedene obere und untere Grenzfre-
quenzen (-3dB) wahien, wodurch der AM 502 an ver-
schiedene Mef3probleme angepaBt werden kann. Die Ein-
und Ausgangssignale sind sowohi frontseitig, alsauchan
derrickseitigen Kontaktleiste abnehmbar. Uber eine Sig-
nallampe werden Ubersteuerungszustinde - wie zu
hohes Eingangssignal, zu hohe Verstarkung oder zu
groBer Offset - angezeigt.

Die Eingangsimpedanz beim AM 502 betragt 1 MQI
47 pF. Durch Entfernen einer Briicke 148t sich die Ein-
gangsimpedanz auf 200 MQ steigern.

Ein Uberlastschutz erfolgt duch Sicherungen im Ein-
gangsbereich, die bei zu hohem StromfluB im Ubersteue-
rungsfall unterbrechen.

Die bei verschiedenen gewdhlten Verstérkungen auf-
tretende Verschiebung in der Gleichspannungsbalance
1&Bt sich durch ein frontseitiges Potentiometer einstellen.

Mit den Gleichspannungsoffseteinstelireglern (grob
und fein) ist am Eingang eine Potentialdifferenz von £1V
einstellbar, die die" interne Verstarker-Vorspannung
beeinfluBt. Fur diese Einstellungist der Schalter derunte-
ren Grenzfrequenzwahl in die Position DC-OFFSET zu
bringen.

DerWahlschalterfirdie obere Grenzfrequenz dient zur
Reduzierung der Bandbreite am oberen Bereich, um bei
der Verarbeitung von niedrigen Frequenzen einen guten
Stérspannungsabstand zu erhalten. Die untere Grenzfre-
quenzwahl| gestattet eine Verringerung der Bandbreite
am unteren Bereich.

Bei Anwendung der Wechselstromankopplung durch
einen Kondensator, verhindert eine Voraufladevorrich-
tung am AM 502 Verschiebestréme in dem Kondensator,
die eine Beschadigung des Testobjektes hervorrufen
kénnten.
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Kapitel 1 - AM 502

BEDIENUNGS-
ANLEITUNG

Ein- und Ausbau

VORSICHT

Vor dem Einsetzen des AM 502 in eine Vorsorgungs-
einheit, ist diese unbedingt auszuschalten, da durch
die hohe Stromentnahme des AM 502 evtl. Schdden
an der Schaltung auftreten kénnten. Es ist ebenfalls
vor der Entnahme des AM 502 empfehlenswert, die
Versorgungseinheit abzuschalten.

Beziehen Sie sich auf Abb. 1-1und iberpriifen Sie, ob
die Plastikisolierstege auf der Steckverbindungs-
leiste in der gewdhiten Versorgungseinheit mit den
Ausschnitten aus der Platinenkontaktieiste des
AM 502 lbereinstimmen.

Setzen Sie nun das Chassis des AM 502 in die obere
und untere Fihrung des gewéahiten Faches und schieben
es mit dem nétigen Druck soweit ein, bis die rlickseitige
Steckverbindungsleiste einrastet.

Zum Herausnehmen des AM 502 ziehen Sie die Entrie-
gelungsklinke an der linken unteren Ecke des Einschu-
bes, bis sich die rickseitige Steckverbindung I6st.

Bedienungselemente und Steckverbindungen

Beziehen Sie sich auf Abb.1-2. Der AM 502 ist bei Liefe-
rung kalibriert und gebauchsfertig. Bevor Sie jedoch das
Gerét bedienen, sollten Sie sich mit den Funktionen der
Bedienungselemente vertraut machen. Zum Einschalten
des AM 502 ist der Netzschalter an der Versorgungsein-
heit zu ziehen, wonach am AM 502 die Netz-Anzeigelam-
pe leuchtet.

BEDIENUNGSHINWEISE

Uberhitzung

Der AM 502 ist fir einen Umgebungstemperaturbe-
reich von 0°C bis +50°C konzipiert. Arbeiten jedoch in
einer Versorgungseinheit mehrere Einschibe oder befin-
den sich in der Ndhe weitere hitzeentwickelnde Geréte,
so kann die innere Temperatur den zulassigen Bereich
Gberschreiten und in der Versorgungseinheit einen Uber-
temperaturschalter ausldsen. Beziehen Sie sich daher
far weitere Informationen auf die Bedienungsanleitung
der verwendeten Versorgungseinheit.
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Obere
Fiihrungsnut

Fiihrungsnut

(TG)1582-29

Abb. 1-1. Ein- und Ausbau des Einschubs.

Eingdnge

Wird in den AM 502 ein Signal mit hoher Amplitude, ge-
ringer Frequenz und geringer Quellenimpedanz einge-
speist, so kann das mit ungeschirmten Verbindungska-
beln erfolgen. Fehlt jedoch eine der obengenannten Be-
dingungen, so muB abgeschirmtes Kabel verwendet wer-
den. Es ist dabei auf mdglichst kurze Kabelverbindungen
zu achten.

Wird eine MeBung im Eintaktbetrieb vorgenommen
(konventionelle Betriebsart), so muB eine Masseverbin-
dung zwischen dem Testobjekt und dem AM 502 herge-
stellt werden. Das kann Ublicherweise (ber die Abschir-
mung eines Koaxialkabels erfolgen. Der nichtbenutzte
Eingang des AM 502 ist mit dem mit GND bezeichneten
Schalter auf Massepotential zu legen.

In manchen Fallen ist bei Differenzbetrieb keine Mas-
severbindung erforderlich, wobei auch keine Masse-
schleifenstréme auftreten kdnnen.

Beachten Sie die geanderten kapazitiven Belastungen
des Testobjektes bei der Verwendung langerer AnschluB-
kabel. Die Eingangsimpedanz des AM 502 betragt
1 MQI 47 pF. Durch Verwendung eines Koaxialkabels
von ca. 70 cm Lange erhéht sich die Parallelkapazitat um
ca. 60 pF, was in manchen Féllen zu hoch sein kann. Es ist
dann ein Kabel mit héherer Impedanz oder ein Teilertast-
kopf zu verwenden.

Tastkopfe
Teilertastktpfe verringern die kapazitive Belastung
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des Testobjektes und erweitern den Eingangsspan-
nungsbereich des AM 502 zu héheren Spannungen hin.
in Anwendungsféllen, wo eine hohe Eingangsimpe-
danz bei geringster kapazitiver Belastung der Signalquel-
le jedoch ohne Signalabschwachung erforderlich ist, ist
ein FET-Tastkopf oder die Hochimpedanzvorrichtung am
AM 502 zu verwenden. Fir weitere Informationen tber
Tastkopfe wenden Sie sich bitte an Ihre Tektronix-Vertre-
tung.

Hochimpedanz-Eingang

Um die Eingangsimpedanz des AM 502 auf >200 MQ
zu steigern, ist der Stecker P 40 (siehe Abb. 3-1) zu entfer-
nen und der Teiler in die Betriebsart NORM zu bringen. In
diesem Fall ist die Signalquellenimpedanz von groBer Be-.
deutung. So erzeugt z. B. ein Gatestrom von 100 pA durch
10 MQ eine Offset-Spannung von 1 mV. Bei der Messung
von geringen Spannungen kann diese Offsetspannung
Zu bedeutenden Fehlern fihren.

Eingangsiiberlastung

Vor der Messung nichtbekannter Gleichspannungen
ist die = 100 Taste zu bet&tigen und der Verstarkungs-
schalter GAIN in die Position 100 zu stellen. Die Einstel-
lung der Verstarkung ist zu steigern und schlieBlich die
+ 100 Taste zu lésen, bis ein verwertbares Ausgangssig-
nal am AM 502 vorliegt. Bei Ubersteuerung des Eingangs
verursachen hohere Eingangsstréme ein Auslésen der
Schutzsicherungen.
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STEP GAIN DC BAL
Gleichspannungsbailance

Gleichspannungsbalance-
Einstellung fiir die verschie-
denen Verstarkungsfaktoren.

Kontinuierliche Verstar-

+100 - Drucktaste

Im gedriickten Zustand ist der
Verstarkungsfaktor am Schal-
ter GAIN durch 100 zu teilen.

kungseinstellung.
Kalibriert bei Rechtsan-
schiag.

GAIN-Verstidrkungsschalter
wihlit die Verstarkung.

OVER RANGE -
Ubersteuerungsanzeige.

Beim Lc_a_uchten der Lampe
liegt eine Ubersteuerung vor.

AC-Kopplungsartenwabhltaste

Bei gedriickter Taste liegt
fiir den positiven Verstarker-
eingang Wechselspannungs-
kopplung, bei geldster Taste
Gleichspannungskopplung
vOor.

+ (positiver) Verstarker-
eingang

BNC-Buchse fiir positive
Verstarkerseite.

GND-Druck-Taste

Im gedriickten Zustand
wird der positive Eingang auf
Massepotential gelegt.

MasseanschluBbuchse
MasseanschluB fiir
Signale.

— (negativer) Verstéarker-
eingang

BNC-Buchse fiir negative
Verstarkerseite.

Release LATCH -
Entriegelungsklinke

Zum Herausnehmen des
AM 502 ist an der Entriege-
lungsklinke zu ziehen.

DC OFFSET FINE / COARSE -
Fein/Grob-Einsteller fiir
Gleichspannungsoffset

Hiermit kann eine interne
Offsetspannung von =1V
dem Eingangssignal unteriegt
werden. Dazu ist der
LF —3 dB Schalter in die Posi-
tion DC OFFSET zu bringen.

POWER -
Betriebsspannungsanzeige

Das Leuchten zeigt an, daB3
Versorgungsspannung an-
liegt.

HF -3 dB

Wahlschaiter fiir die obere
Grenzfrequenz.

LF—-3dB

Wahischalter fiir die untere
L~~~ Grenzfrequenz (—3 dB) und
Aktivierung der Gleichspan-
nungsoffseteinstellung.

OUTPUT -

— Ausgangs-BNC-Buchse

AC-Kopplungsartenwahltaste

Bei gedriickter Taste liegt
fiir den negativen Verstarker-

N

iX® AM 502 DIFFERENTIAL AMPL

GND-Drucktaste

Im gedriickten Zustand
wird der negative Eingang auf
Massepotential gelegt.

eingang Wechselspannungs-
kopplung, bei geloster Taste
Gleichspannungskopplung
vor.

(TG)1582-30

Abb. 1-2. Bedienungselemente und AnschluBbuchsen des AM 502.
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Abb. 1-3. Die Kurven zeigen die Unterdriickung eines Gleichtaktsignals durch Differenzbildung. Die resultierende

Kurve ist die Differenz der beiden Kurven.

Ausgangsverbindungen

Das Ausgangssignal kann Uber einen Adapter BNC/
Bananenstecker oder Koaxialkabel mit mindestens
einem BNC-Stecker abgegriffen werden. Dabei ist der
Ausgang mit nicht weniger als 250 Q zu belasten zur Ver-
meidung der bei 20 mA einsetzenden Strombegrenzung.
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Gleichspannungsbalance-Einstellung

Bei unkorrekt eingesteliter Gleichspannungsbalance
springt der Ausgangsgieichspannungspege!l beim
Umschaltender Verstarkungsfaktoren. Zur korrekten Ein-
stellung am Gleichspannungsbalance-Regler ist der Ver-
starkungswahlschalter von Anschiag bis Anschlag hin-
und herzudrehen, bis am Ausgang keine Gleichspan-
nungsverschiebung mehr auftritt,
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Gleichspannungsoffset Grob/Fein

Diese Einsteliregler dienen der Kompensation eines
Spannungsoffsets am Eingang bis zu =1V durch interne
Vorspannungsénderung. Dabei werden die Gleichtaktun-
terdrickungseigenschaften nicht beeinfluBt. Zu dieser
Einstellung muB sich der Schaiter fr die untere Grenzfre-
quenz (LF —3 dB) in Position DC OFFSET befinden.

Bandbreitenreduzierung

Mit dem Regler HF —3 dB ist die obere Grenzfrequenz
abzusenken, bei Anwendungen des AM 502 im niederifre-
quenten Bereich. Man erreicht damit einen héheren Stor-
spannungsabstand.

Der Regler LF —3 dB erhéht die untere Grenzfrequenz,
wodurch Drifterscheinungen beseitigt werden kénnen.

Voraufladung

Diese Einrichtung am AM 502 verhindert Verschiebe-
strome im Koppelkondensator bei Wechselspannungs-
kopplung, die eine Beschadigung des Testobjektes her-
vorrufen kénnten.

Zur Anwendung sind vor der Einspeisung eines mit
Gleichspannungskomponenten behafteten Signals an
den AM 502 die Drucktasten AC und GND zu betatigen.
Das Signal ist nun anzulegen und ca. 1 Sekunde Aufla-
dungszeit abzuwarten. Dann ist die GND-Taste wieder zu
l6sen. Der interne Koppelkondensator ist damit auf den
Wert der Gleichspannungskomponente des MeBsignals
aufgeladen.

Differenzbetrieb

Eine Messung im Differenzbetrieb liegt vor, wenn beide
Eingédnge gespeist werden. Im Verstarker wird dann die
Differenz der an den MeBpunkten liegenden Spannungen
verarbeitet. Es ist dabei auf korrekte Signaleinspeisungin
den AM 502 zu achten, da sonst Fehimessungen auftre-
ten kénnen. Siehe hierzu Abb. 1-4.

Im Differenzbetrieb sind die Kopplungsartenschalter
der beiden Eingénge, entsprechend der geforderten
Kopplungsart, in gleiche Positionen zu bringen. Es wird
nur die Spannungsdifferenz zwischen den Eingangssig-
nalen verstarkt. Gleichtaktsignale (gleich in Amplitude,
Phase und Frequenz) werden unterdrickt. Siehe dazu
Abb.1-3. A,Bund C.

Eintaktmessungen ergeben oft durch Uberlagerung
von Brummspannungen, bedingt durch Masseschleifen,
unzufriedensteliende MeBergebnisse. In anderen Félien
ist die Verwendung eines Koppelkondensators zur Elimi-
nierung einer Gleichspannungskomponente, wegen der
Anhebung der unteren Grenzfrequenz, oft nicht win-
schenswert. In diesen Falien kénnen diese Fehler durch
die Anwendung des Differenzbetriebes beseitigt werden.
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(A) Richtig
L
! Zusammen- I
: |gefaBte Tast- —'Il'
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2 ¢ verstarker

S ¥
1 |
s \ )

Gemeinsame Masse

Zu testende
Schaltung

(B) Falsch

-7/
|
|
|

ﬁ*C[

| Tastkopfab-
| schirmungen
| sollten nicht
|
|
1

—in

Differenz-
verstirker

—

~Sschwimmen*

it

Zu testende
Schaltung

(C) Faisch
-7

1

Differenz-
verstarker

!

2\

Zu testende Tastkopfabschirmungen soliten
Schaltung nicht an die Masse der zu testenden

Schaltung angeschlossen werden.  (TG)1582-32

Abb. 1-4. AnschluB eines Differenzverstirkers an eine Signal-
quelle.
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Bedienungsanleitung - AM 502

Gleichspannungsoffset-Betrieb

Unter Verwendung der Gleichspannungsoffset-Ein-
steller ist es méglich, den AM 502 im Kompensationsbe-
trieb anzuwenden, wenn ein kleines MeBsignal mit einer
erheblichen Gleichspannungsdifferenz behaftet ist. Die
Offsetspannung ist im Bereich =1V einstellbar und far
alle Verstarkungswerte verfligbar. Bei der Einstellung ist
der Schalter LF —3 dB in die Position DC OFFSET zu brin-
gen.

CMRR Gleichtaktunterdriickungsverhaltnis

Die Fahigkeit des AM 502 Gleichtaktsignale zu unter-
driicken, wird durch das Gleichtaktunterdriickungsver-
haltnis CMRR ausgedrickt.

Ein Beispiel: Man nehme an, ein Signal bestehe aus
einem unerwinschten 60 Hz Anteil mit einer Amplitude
von 10 Vgs (im Gleichtakt an beiden Eingédngen liegend)
und einem Netzsignal mit einer Amplitude von 1mVgg
(eingespeist im Differenzbetrieb an einem Eingang). Die
Verstarkung des AM 502 ist auf 200 eingestelit. Das Aus-
gangssignal zeigt das Netzsignal mit einer Amplitude von
0,2 Vgs (1 mV x 200) und das unerwiinschte 60 Hz-Signal
mit einer Amplitude von 20 mV. In diesem Fall ist das
CMRR 100.000:1. Dieser Wert entsteht durch Multiplika-
tion des Amplitudenwertes von 10 V (des unerwiinschten
Signals) mit der Verstarkung von 200 zu einem Produkt
von 2.000 V. Dieses Produkt wird nun durch den Amplitu-
denwert der unerwinschten Ausgangsspannung von
20 mVdividiert und man erhait 100.000 : 1. Bei Anwendung
von Eintaktbetrieb wéare es natiirlich unméglich, das Netz-
signal von 1 mVgg Uberlagert mit dem 60 Hz-Signal von
10 Vgs, darzustellen.

Verringerung der Gleichtaktunterdriickung

Die grundsatzliche Bedingung zur Erreichung einer
maximalen Gleichtaktunterdriickung ist das Vorliegen
des Signals in gleicher Phase und Amplitude an den Ein-
gangs-FET’s. Nun gibt es zahireiche Faktoren, die das
CMRR verringern kénnen. Eine Differenz von nur0,01%im
Teilerverhaltnis der Eingangsteiler verringert das CMRR
auf 10.000:1. Also jede Differenz in der Quellimpedanz
fuhrt zu einer Verringerung. Die Abbildungen 1-5 und 1-6
zeigen Falle, wo Differenzen in den Quellimpedanzen zu
Verringerungen des CMRR fiihren. Auch die Frequenz
eines Gleichtaktsignals beeinfluBt das CMRR. .
Je hoher die Signalfrequenz ist, desto schwieriger ist es,
das CMRR zu erhalten.
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A,9.90V
B,9.95V
Quellimpe-: I Differenz-
danzZ - verstirker
=10ka Quellimpe-
danz Z
=5kQ
gleiche 10 V- —
Generatoren = B-A=05V ov
scheinbares _ —apn.
CMRR —0’05 v— 200:1
(A)
A.9,9990 V
-
]
-
T
L.
:
B.9,9995 V T
< L - L~
i 4 Differenz-
dQ::z“;n Pe verstiarker
=100 Q
Quellimpe-
danz Z
=50Q
gleiche 10 V-
Generatoren B-A = 0,0005 V
= scheinbares _ 10V
i = =20.000:1
CMRR 0,0005 V
il (TG)1582-33

Abb. 1-5. Beziehung zwischen der Testpunktquellimpedanz
und der Verstirkereingangsimpedanz und des scheinbaren
Gleichtaktunterdriickungsverhéltnisses (CMRR). (A) mit gro-
Ber Differenz in hohen Quellimpedanzen und (B) bei niedrigen
Quellimpedanzen.
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(scheinbare)
IMQ Tastkopf CMRR
Tastkopf A Toleranz
A +1% 50:1
B -1% 50:1
A +2% 25:1
8 -2% 25:1
A +3% 16:1
| B -3% 16:1
|
9IMQ ! !
Tastkopf B Lee—-J
(TG)1582-34

Abb. 1-6. Ein vereinfachter Eingangskreis und eine Tabelle zei-
gen die Veriinderung des scheinbaren CMRR bei der Verwen-
dung von x 10 Teilertastkopfen an 1M Q-Eingéngen, die in
ihren Teilerverhiitnissen um 1, 2 und 3% abweichen.
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Das hochfrequente CMRR hangtauch von der Quellimpe-
danz ab, insbesondere daher, daB verschiedene Parallel-
kapazitaten zwischen der Quelle und dem Eingangsgate
durch die Impedanz auf- und entladen werden.

AuBere Einflusse wie z. B. magnetische Felder kénnen
auch die Leistung herabsetzen, besonders bei sehr klei-
nen Signalen. Solche Einflisse lassen sich durch Ver-
wendung gleicher AnschluBleistungen fiir beide Eingan-
ge und dariiberhinaus durch Verdrillen der Leitungen auf
ihrer Gesamtlange, verringern. Die Messung von Signalen
niedriger Freqzenz 1Bt sich einfach schitzen, durch Ver-
wendung von abgeschirmten zweiadrig verdrillten
Kabeln.
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Performance Conditions

The electrical characteristics are valid only if the AM
502 has been calibrated at an ambient temperature
between +20° C and +30° C and is operating atan ambient
temperature between 0°C and +50°C unless otherwise

Section 2—AM 502

SPECIFICATION AND
PERFORMANCE CHECK

SPECIFICATION

Items listed in the Performance Requirements column

of the Electrical Characteristics are verified by completing
the Performance Check in this manual. Items listed in the
Supplemental Information column are not verified in this
manual; they are either explanatory notes or performance

noted. characteristics for which no limits are specified.
Table 2-1
ELECTRICAL CHARACTERISTICS
Characteristics Performance Requirements Supplemental Information
Gain

Normal Mode

100 to 100,000 within 2%,
10 steps in 1, 2, 5§ sequence.

+100 Mode

1 to 1000 within 2%.

Variable Range

Continuously variable uncal-
ibrated gain to at least 2.5 times
the calibrated gain setting.

Frequency Response

Direct Coupled

dc to 1 MHz

With Gain control set to 20K
or less, selectable HF —3dB
points are within +1dB, —2dB.
Upper —3dB point reduces to
500 KHz at 50K gain, and

250 KHz at 100K gain.

AC Coupled 2 Hz or less, at lower
frequency —3dB point to 1 MHz.
Bandwidth
HF —3dB 100 Hz to 1 MHz, 9 steps in Reference approximately 5.0 V
1-3 sequence. peak-to-peak output at 1 KHz.
Accuracy +1dB, —2dB Reading range —2dB to —~5dB.
LF —3dB 0.1 Hz to 10 kHz 6 steps in
1-10 sequence.
Accuracy +1dB, —2dB Reading range —2dB to —5dB.
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Specification and Performance Check—AM 502

Table 2-1 (Con't)

Characteristics

Performance Requirements

Supplemental Information

Output
Voltage Swing

5 V.

Current

+20 mA

Ro

5Q or less

Minimum Load
Impedance

250 Q

Common Mode

Normal Mode
Range

5 V.

Rejection Range

100 dB, dc to 50 kHz.

Direct coupled with inputs
shorted together.

<100 Mode
Range

+50 V.

Rejection Range

50 dB, dc to 50 kHz.

Direct coupled with less than
100 V peak-peak sine-wave input.

DC Offset
Range

At least+and — 1 V.

Maximum Safe Input
Voitage

Direct Coupled
Normal Mode

15 V (dc plus peak ac) to
5 MHz or less.

+100 Mode 350 V (dc plus peak ac) to
5 MHz or less.
AC Coupled 350 V (dc plus peak ac) with

coupling capacitor precharged.

Maximum Input Gate
Current (each input)

50 pA at 25°C.

Noise (Referred to
Input)

NORM mode <25 uV, tangentially 10 Hz to 1 MHz selected
measured with 25 Q bandwidth. Typically
or less source resistance. <6.0 nV/+/Hz above 1 kHz.
+100 Mode Typically <2.0 uV/\/Hz

from 1 kHz to 9 kHz,
decreasing in a I/'F
fashion to <600 nV/\/Hz
above 30 kHz.

Voltage Drift with
Time

Short Term

10 uV (peak-to-peak) per hour

22
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Table 2-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

Long Term

20 uV (peak-to-peak) per hour.

Voltage Drift with

100 uV per °C.

Operating and
Non-operating

Temperature
Resistance, 1 M.
Input R and C Capacitance, Approximately 47 pF.
Table 2-2
ENVIRONMENTAL
Characteristics Information
Temperature
Operating 0°C to +50°C
" Storage —40°C to +75°C
Altitude To 15,000 feet; maximun
Operating operating temperature
decreased by 1°C/1000
feet from 5000 to 15,000 feet.
Storage To 50,000 feet:
Vibration With the instrument compiete

and operating, vibration freg-
uency swept from 10 to 55 to
10 Hz at 1 minute per sweep.
Vibrate 15 minutes in each of
the three major axes at 0.015
inch total displacement. Hold
10 minutes at any major reson-
anace, or in none, at 55 Hz.
Total time 75 minutes.

Shock

Operating and
Non-operating

30 g's 1/2 sine, 11 ms duration,
2 shocks in each direction along
3 major axes, for a total of 18
shocks.

Table 2-3

PHYSICAL CHARACTERISTICS

Characteristics Information
Overall Dimensions (measured at maximum points)
Height 5.0 inches
12.7 centimeter
Width | 2.5 inches
6.35 centimeter
Length 11.8 inches

30.0 centimeter

Net Weight (Instrument Only)

1.8 lbs.
.82 kilograms
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PERFORMANCE CHECK

introduction

This procedure checks the electrical characteristics of
the AM 502 that appear in the Specification section of this
manual. If the instrument fails to meet the requirements
given in this performance check, the calibration
procedure should be performed. This procedure can also
be used by an incoming inspection facility to determine
acceptability of performance.

The electrical characteristics in Section 2 are valid only
if the AM 502 is calibrated at an ambient temperature of
+20° C to +30° C and operated at an ambient temperature
of 0°C to +50°C. Forced air circulation is required for
ambient temperature above +40°C.

Tolerances that are specified in this performance check
procedure apply to the instrument under test and do not
inciude test equipment error.

Test Equipment Required

The following test equipment, orequivalent, is required
to perform the performance check. Test equipment
characteristics listed are the minimum required to verify
the performance of the equipment under test. Substitute
equipment must meet or exceed the stated requirements.
All test equipment is assumed to be operating within
tolerances.

Special test devices are used where necessary to
facilitate the procedure. Most of these are available from
Tektronix, Inc. and can be ordered through your local
Tektronix Field Office or representative.

Table 2-4
LIST OF TEST EQUIPMENT REQUIREMENTS
Performance
Description Requirements Applications Example
Oscilloscope Bandwidth, dc to 2 MHz; | Used throughout pro- TEKTRONIX 5110.

Minimum deflection
factor, 20 mV/div;
sweep rate, .2 ms/div
to 1 us/div; accuracy,
within 3%.

cedure to provide
display.

5A13N, 5B10N.

Power Module Three compartments or

more.

All tests

TEKTRONIX TM 503 or
T™ 504.

Calibration Gen-
erator

Amplitude calibration,
5 mV to 10 V; accuracy,
+0.25% into 1 MQ; out-
put, square wave at
approximately 1 kHz.

Amplifier gain check

TEKTRONIX PG 506
Calibration Generator.*

Function Generator Waveforms, sine and
square; voltage ampl-
itude, 10 V p-p; freq-
uency range, 1 kHz to
50 kHz; accuracy, with-

in 3%.

Signal generation
for cross neutral-
ization and high
frequency cmrr
check.

TEKTRONIX FG 501
Function Generator."

Termination Impedance, 50 Q; accur-
acy, within 2%, conn-

ectors, bnc.

Output termination
for signal gen-
erator.

Tektronix Part No.
011-0049-01

Attenuator, 10X
(4 required)

Impedance, 50 Q; accura-
cy, within 2%; conn-
ectors, bnc.

Output attenuation
for signal gen-
erator. Noise check.

Tektronix Part No.
011-0059-02

Coaxial cable
(2 required)

Impedance, 50 QQ; length,
36 inches; connectors,
bnc.

Provides signal
interconnection.

Tektronix Part No.
012-0057-01

' Requires TM 500-Series power module

24
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Preliminary Procedure

1. Ensure that all testequipmentand the AM 502 under
test are suitably adapted to the line voltage to be applied.
Refer to the installation section of the power module
manual.

2. Ensure that all test equipment is suitably adapted to
the applied line voitage.

3. Install the AM 502 into the power module, and if
applicable, install the TM 500 series test equipment into
the test equipment power module.

4. Connect the equipment under test and the test
equipment to a suitable line voltage source. Turn all
equipment on and allow at least 20 minutes for the
equipment to stabilize.

Initial Control Settings
Set the following controls during warm-up time:

AM 502

STEP GAIN DC BAL midrange
+100 pushbutton out
DC OFFSET

FINE and COARSE midrange
GAIN 100
CAL fully clockwise (cal)
HF —3dB 1 MHz
LF —3dB DC OFFSET
+ AC pushbutton out
+ GND pushbutton out
— AC pushbutton out
— GND pushbutton in

Oscilloscope

Set for well-defined trace
and normal brightness.

Intensity, Focus

Vertical Amplifier

Volts/Div 1V
+ Input dc
Variable fully clockwise (cal)
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Time Base Plug-in

Time/Div .5 ms
Variable (cal in)
Triggering
+ Slope selected
Mode p-p auto
Coupling ac
Source internal
Position Set so trace starts at left
side of graticule.
Display Mode main sweep
Magnifier X1
Calibration Generator
Amplitude 1V

PERFORMANCE CHECK PROCEDURE
NOTE

The oscilloscope vertical amplifier system gain,
the 50-ohm termination, and 50-ohm attenuator
are required to be calibrated within 0.5% ac-
curacy prior to proceeding with Steps 1 and 2.
The PG 506 calibration generator may be used
to set the system to 0.5% accuracy.

1. Check Amplifier Gain. Gain Accuracy is within
2%

a. Connect the calibration generator to the AM 502 +~
input connector through a 50-ohm cable, a 50-ohm 10X
attenuator and 50-ohm terminator.

b. Connect a 50-ohm cable from the AM 502 OUTPUT
connector to the vertical amplifier input connector.

¢. Adjust the AM 502 DC OFFSET controls (FINE and
COARSE) until the OVERRANGE indicator light goes out.
Position the crt display to the center of the graticule with
the vertical amplifier position control.

d. Check—using the AM 502 GAIN and calibration
generator amplitude settings givenin Table 2-5, check the
vertical deftection within the given limits.

2-5
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NOTE

The OVER RANGE indicator light must remain
off during all switch settings. Adjust the DC
OFFSET controls as required during the check
procedure.

NOTE

Install both plug-in side covers and insert plug-
in into power module for checking gain below
5K setting to minimize noise on the display.

Table 2-5
AMPLIFIER GAIN ACCURACY
Calibration
AM 502 AM 502 Generator Vertical
GAIN HF —3 dB Amplitude | Deflection
Setting | Switch Setting| Setting in Divisions
100 1 MHz 1V 49 -51
200 1 MHz 5V 49 -5.1
500 1 MHz 2V 49-5.1
1K 1 MHz a1V 49-51
2K 1 MHz 50 mV 49-51
5K 1 MHz 20 mV 49-5.1
10K 10 kHz 10 mV 49-51
20K 10 kHz 5 mV 49 -51
50K 10 kHz 2 mV 49-5.1
100K 10 kHz 1mV 49-5.1

2. Check +100 Amplifier Gain Accuracy. Gain
Accuracy is within 2%

a. Disconnect all cables and repeat Step 1 partsa, b, c,
and d.

b. Set the AM 502 GAIN switch to 10K and the HF —3
dB switch to 1 MHz; push in the +100 pushbutton.

c. Set the calibration generator amplitude control to
1 V. Adjust the AM 502 DC OFFSET control (FINE and
COARSE) until the OVERRANGE indicator light goes out.

d. Position the crt display to the center of the graticule
with the vertical amplifier position control.

e. Check—the crt display amplitude for 4.9 to 5.1
divisions.

2-6

f. Disconnect the 50-ohm terminator from the AM 502
+ input connector and connectittothe — input connector.
Push in the +input GND pushbutton and push and release
the — input GND pushbutton.

g. Check—repeat parts d, e, and f of this step.

h. Disconnectthe 50-ohm termination, 10X attenuator,
and cable.

3. Check Common Mode Rejection. Rejection Ratio
is 100 dB, dc to 50 kHz

a. Connect a dual-input connector cable between the
AM 502 + input and — input connector.

b. Set the AM 502 +100 pushbutton out; the + input
and — input AC and GND pushbuttons out, and the GAIN
switch to 100.

c. Setthe AM 502 HF —3dB switch to .3MHz and theLF
—3 dB switch to DC.

d. Set the vertical amplifier deflection factor for
10 mV/div.

e. Connect a 50-ohm cable from the function
generator to the center connector of the dual-input
connector. Set the function generator for a 10 V, 50 kHz
sine-wave output signal, with DC offset set to 0 at <1 V.

f. Adjust vertical amplifier position to center display on
screen.

g. Check—the crt display for one division of vertical
deflection or less.

4. Check +100 Common Mode Rejection. Rejection
Ratio is 50 dB, dc to 50 kHz

a. Disconnect the 50-ohm cable from the function
generator and connect it to the calibration generator
output. Press in the +100 pushbutton.

b. Set the vertical amplifier deflection factor for
100 mV/div.

c. Set the calibration generator for a 100 volt, square-
wave output signal.

d. Check—crt display for 3.1 divisions or less of
vertical deflection.

e. Disconnect the dual-input connector and 50-ohm
cable from the AM 502 input connectors.
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5. Check HF —3 dB Bandwidth. Accuracy is +1 dB,
—2 dB

a. Set the AM 502 HF —3 dB switch to 1 MHz, the —
input pushbutton to GND, and +100 pushbutton out.

b. Set the vertical amplifier deflection factorto 1 V/div,
and the time-base sweep rate to 1 ms/div.

¢. Set the function generator controls for a 50 mV, 1
kHz sine-wave output signal. (Use appropriate attenuation
to eliminate input overdrive condition.)

d. Connect a 50-ohm cable from the function
generator to the AM 502 + input connector. Adjust the
vertical deflection amplitude for a five-division display.

e. Set the function generator output frequency to 1
MHz.

f. Check—the amplitude of the crt display for 3.15 to
3.85 divisions. .

NOTE

The specification in part f of this step must be
met before proceeding with part g of this step.

g. Check—the remaining settings of the HF —3 dB
switch, using Table 2-6 as reference. (Change time-base
sweep rate as needed for lower frequencies.)

Specification and Performance Check—AM 502

6. Check LF —3 dB Bandwidth. Accuracy is +1dB,
—2dB

a. Check—the settings of the LF —3 dB switch, using
Table 2-7 as reference. Adjust the time-base sweep rate to
obtain an appropriate display.

Table 2-6
HF —3 dB BANDWIDTH ACCURACY

AM 502 Function Vertical
HF -3 dB Generator Deflection
Switch Setting | Output Frequency | in Divisions
.3 MHz 300 kHz 3.15-3.85
1 MHz 100 kHz 3.15-3.85
30 kHz | 30 kHz 3.15-3.85
10 kHz I 10 kHz 3.15-3.85
3 kHz 3 kHz 3.15-3.85
1 kHz 1 kHz 3.15-3.85
.3 kHz 300 Hz 3.15-3.85
.1 kHz 100 Hz 3.15-3.85

i. Set the HF —3 dB switch to 1 MHz.
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Table 2-7
LF —3 dB BANDWIDTH ACCURACY
AM 502 Function Vertical
LF -3 dB Generator Deflection
Switch Setting | Output Frequency | in Divisions
10 kHz 10 kHz 3.15-3.85
1 kHz 1 kHz 3.15-3.85
1 kHz .1 kHz | 3.15-3.85
10 Hz 10 Hz © 3.15-3.85
1Hz 1Hz | 3.15-3.85
NOTE

The components used in the .1 Hz position are
also used in the other positions of the switch;
therefore, the tolerance of the .1 Hz position is
checked.

b. Pressinthe AM 502 + input AC pushbutton. Set the
function generator controls for a 2 Hz output signal.

c. Check—the amplitude of the crt display for 3.15 to
3.85 divisions.

d. Disconnect the 50-ohm cable from the AM 502 +
input connector and connect it to the — input connector.

e. Pressinthe AM 502 + input GND pushbutton and—
input AC pushbutton. Press to release the — input GND
pushbutton.

f. Check—the amplitude of the crt dispiay for 3.15 to
3.85 divisions.

g. Setthe LF —3 dB switch to the DC OFFSET position.
Press in the AM 502 — input GND pushbutton.

h. Disconnect the 50-ohm cable from the AM 502 —
input connector.
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7. Check Overall Noise (Tangentially Measured)

a. Set the AM 502 GAIN control to 100K; press in to
release the + input AC and GND pushbutton, and the —
input AC pushbutton.

b. Setthe vertical amplifier deflection factorto 5 V/div.
Set the time-base sweep rate to 10 us/div, and the trigger
source switch to external.

c. Connect a 50-ohm termination to the AM 502 +
input connector; connect four series-connected 10X
attenuators to the 50-ohm termination.

d. Connect a 50-ohm cable from the calibration
generator fast-rise output connector to the end of the
attenuator string. Set the pulse duration control for 1 ms.

e. Adjust the AM 502 DC OFFSET controls (FINE and
COARSE) until the OVER RANGE indicator light goes out.

f. Adjust the calibration generator pulse amplitude
control and observe two noise bands as shown in Fig. 2-1A
(remove one attenuator if necessary, to produce the
desired display).

g. Decrease the calibration generator pulse amplitude
until the noise bands just merge. See Fig. 2-1B.

h. Remove three of the attenuators and connect the
signal through the 50-ohm attenuator (including the 50-
ohm termination), to the vertical amplifier input and
measure the puise amplitude. Caiculate the tangentially
measured display noise as follows:

i _ Signal level (measured in part h)
Noise (in uV) Attenuation Removed

Typical figures are:

12 mV

o 12 x 10™° = 12 uV of noise

28

(A)

(8)
. 1582-22

Fig. 2-1. Typical display of (A) two noise bands and (B) noise
bands merged.

i. Disconnect all cables and equipment.

This completes the Performance Check of the AM 502
Differential Amplifier.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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Introduction

This adjustment procedure is to be used to restore the
AM 502 to the original performance specification. Adjust-
ment need not be performed unless the instrument fails to
meet the Performance Requirements of the Electrical
Characteristics listed in the Specification section, or the
Performance Check cannot be completed satisfactorily.

Completion of all adjustment steps in this procedure
ensures that the instrument will meet the performance
requirements listed in the Specification section. However,
to fully ensure satisfactory performance, itis recommend-
ed that the Performance Check be performed after any
adjustment is made.

Services Available

Tektronix, Inc. provides complete instrument repair
and adjustment at local Field Service Centers and at the
Factory Service Center. Contact your local Tektronix
Field Office or representative for further information.

REV. B MAR 1878
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ADJUSTMENT

Test Equipment Required

The test equipment listed in Table 3-1, or equivalent, is
required for adjustment of the AM 502. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment and measurement. All test equip-
ment is assumed to be correctly calibrated and operating
within specification.

If other test equipment is substituted, control settings
or calibration setup may need to be altered to meet the
requirements of the equipment used.

A flexible plug-in extender, Tektronix Part No. 067-
0645-03, is useful for troubleshooting or adjusting the AM.
502; however, the complete Adjustment Procedure can be
performed without use of the extender. Remove the power
module cabinet to make adjustments to the AM 502 inside
the power module.
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Table 3-1
LIST OF TEST EQUIPMENT REQUIREMENTS

Performance
Description Requirements Applications Example
Oscilloscope Bandwidth, dc to 2 MHz; Used throughout pro- TEKTRONIX 5110.

minimum deflection
factor, 20 mV/div;
sweep rate, .2 ms/div
to 1 us/div; accuracy,
within 3%

cedure to provide
display

5A13N, 5B10N

Digital Voltmeter

Range, 0 to 50 V; accuracy,
within 0.1%

Voltage measurements.
Output voltage flatness
check.

TEKTRONIX DM 501 Digital
Multimeter.*

Power Module

Three compartments
or more.

All tests

TEKTRONIX TM 503 or
T™M 504.

Calibration Gen-
erator

Amplitude calibration,
5 mV to 10 V; accuracy,
+0.25% into 1 MQ; out-
put, square wave at
approximately 1 kHz.

Amplifier gain check

TEKTRONIX PG 506
Calibration Generator.”

Function Generator

Waveforms, sine and
square; voltage ampi-
itude, 10 V p-p; freq-
uency range, 1 kHz to
50 kHz; accuracy, with-
in 3%.

Signal generation

for cross neutral-
ization and high
frequency cmrr check.

TEKTRONIX FG 501
Function Generator.*

Autotransformer
with ac voltmeter

Capable of supplying
an output voltage from
90 to 132 V, ac; 120
watts of power at the
upper limit.

Power supply check.

General Radio W1OMTR3W
Variac Autotransformer.

Input RC normalizer

Time constant, 1 MQ x
47 pF; connectors, bnc.

Input capacitance
check.

Tektronix Part No.
067-0541-00

Termination

Impedance, 50 Q; conn-
ectors, bnc.

Qutput termination
for signal gen-
erator.

Tektronix Part No.
011-0049-01.

Attenuator, 10X
(4 required)

Impedance, 50 Q; conn-
ectors, bnc.

Output attenuation
for signal gen-
erator. Noise check.

Tektronix Part No.
011-0059-02

Coaxial cable
(2 required)

Impedance, 50 Q; length,
36 inches; connectors,
bnc.

Provides signal
interconnection.

Tektronix Part No.
012-0057-01.

‘Requires TM 500 Series power module

3-2
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Preparation

a. Remove the left and right side covers of the AM 502
to gain access to the component side of the circuitboards.
Pull the rear end of the side cover outward from the side of
the instrument (the cover snaps into place).

b. Install the AM 502 into the left power module
compartment, or if appropriate, connect the AM 502 to the
power module by means of the flexible plug-in extender.

c. Set the power module for the line voltage to be
applied (see power module manual) and connect it to the
variable autotransformer; connect the autotransformer to
the line voltage source. Be sure that the power switch is
off.

d. Install the TM 500-series equipment, inciuding the
AM 502 into the power module.

e. Connect all test equipment to a suitable linevoltage
source.

f. Turn on all test equipment and allow at least 20
minutes for the equipment to warm up and stabilize.

Initial Control Settings

Set the following controls during warm-up time:

AM 502

STEP GAIN DC BAL midrange
<100 pushbutton out
DC OFFSET

(FINE and COARSE) midrange
GAIN 100
CAL fully clockwise (cal)
HF —3dB .1 kHz
LF —3dB 10 kHz
+ AC pushbutton out
+ GND pushbutton in
— AC pushbutton out
-~ GND pushbutton in

Oscilloscope

Intensity, Focus Set for well-defined

trace and normal brightness.

Vertical Amplifier

Voits/Div 1V
+ Input dc
Variable fully clockwise (cal)
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Time Base Plug-in

Time/Div S5 ms
Variable (cal in)
Triggering
+ Slope selected
Mode peak-to-peak Auto
Coupling ac
Source internal
Position Set so trace starts
at left side of graticule.
Display Mode main sweep
Magnifier X1

ADJUSTMENT PROCEDURE
1. Check +15 Volit Power Supply

a. Connect the digital voltmeter between the +15 V
test point on the Main circuit board, and chassis ground.
See Fig. 3-1 for voltage test point location.

b. Check—for a meter reading of +14.25 to +15.75
volts.

c. Disconnect the digital voltmeter.

2. Check —15 Volt Power Supply

a. Connect the digital voltmeter between the —15 V
test point on the Main circuit board, and chassis ground.
See Fig. 3-1 for voltage test point location.

b. Check—for a meter reading of —14.25 to —15.75
volts.

c. Disconnect the digital voltmeter.

3. Check +5 Volt Power Supply

a. Connect the digital voltmeter between the +5 V test
point on the Main circuit board, and chassis ground. See
Fig. 3-1 for voltage test point location.

b. Check—for a meter reading of +4.50 to +5.50 volts.

c. Adjust the autotransformer output voltage from the
low limit to the high limit as indicated in Table 3-2. Meter
reading should not vary more than £500 millivolts. Repeat
this check for the +15 volt and —15 volt supplies, except
the meter reading should not vary more than £750
millivoits. Return the autotransformer to the nominal line
voltage setting.

d. Disconnect the digital voltmeter.
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R205

R269 R461 — INPUT GATE
VARIABLE COURSE STEP R105 LEAKAGE CURRENT
+5V  GAIN DC BAL GAIN DC BAL _+ INPUT GATE COMP R40
Test Point R161 LEAKAGE CURRENT ATTEN DC
(R532) STEP GAIN COMP CMRR
\ AC BAL /
| ’

- C32-C35

+ ATTEN
COMP
C52-C55
— ATTEN
COMP
C50
— INPUT
COMP
N
P40
= h
== .
= B
== t
=
R191 Test Point —-15V GAIN C150  + INPUT CROSS C122 + INPUT
OUTPUT DC (R916) Test Point HF NEUTRALIZATION  — |NPUT CROSS COMP
LEVEL (R990) CMRR NEUTRALIZATION
1582-10A
Fig. 3-1. Location of power supply test points, and all adjustments.
Table 3-2 c. Adjust—Step Gain AC Bal, R161, for minimum trace
POWER MODULE UNIVERSAL TRANSFORMER shift while switching the AM 502 GAIN switch between the
—T ‘ ‘ 100 and 100K positions. See Fig. 3-1 for adjustment
Line location.
Selector Regulating Ranges
Block
Position | 110-Voits Nominal 220-Volits Nominal d. Return the AM 502 GAIN switch to the 100 position.
L 90 Vacto 110V ac 180 V ac to 220 V ac
M 99 V ac to 121 V ac 198 V ac t0 242 V ac Adiust Variable Gain DC Balance
H 108 Vacto 132V ac | 216 V ac to 264 V ac S. Adj
Line Fuse a. Setthe vertical amplifier deflection factorto .1 V/div.
Data 1.6 A slow-blow 0.8 A slow-biow

b. Check—for a trace shift of not more than one
" division vertically while rotating the AM 502 CAL control
4. Adjust Step Gain AC Balance from fully clockwise to fully counterclockwise position.
a. Connect a 50-ohm cable from the AM 502 OUTPUT
connector the vertical amplifier input.
c. Adjust—Variable Gain DC BAL, R269, for minimum
trace shift while rotating the AM 502 CAL control from fully

b. Check—for a trace shift of not more than three clockwise to fully counterclockwise position. See Fig. 3-1
divisions vertically while switching the AM 502 GAIN for adjustment location. Return control to the fully
switch bwtween the 100 and 100K positions. clockwise position and note the position of the trace.
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6. Adjust Output DC Level

a. Set the vertical amplifier deflection factor to 10
mV/div.

b. Without changing the AM 502 control positions
from the previous step, note the position of the trace.

¢. Adjust—Output DC Level, R191, to place trace at
same position as was established in Step 5 part c.

7. Adjust Coarse Step Gain DC Balance

a. Setthe vertical amplifier deflection factorto2 V/div.
Position the trace to the center of the graticule.

b. Set the LF —3 dB switch to the DC position (not DC
OFFSET), the GAIN switch to 10K, and STEP GAIN DC
BAL control to midrange. Leave the other AM 502 controls
as in the previous step.

¢. Adjust—Coarse Step Gain DC Bal, R461, to return
trace to the center of the graticule. See Fig. 3-1 for
adjustment location.

d. Turn the AM 502 STEP GAIN DC BAL control fully
clockwise and fully counterclockwise, and observe trace
shift of at least two divisions above and below the graticule
centerline, respectfully. Return the trace to the graticule
center.

8. Adjust + Input Gate Leakage Current
Compensation

a. Connect a 50-ohm termination to the AM 502 +
input connector.

b. Setthe vertical amplifier deflection factor to .1 V/div.
Press in to release the + GND pushbutton.

c. Adjust—the + Input Gate Leakage Current Comp,
R105, while alternately depressing and releasing the +AC
pushbutton, for minimum trace shift.

d. Press in to release the +GND and +AC pushbut-
tons. Remove the termination from the + input connector.

9. Adjust — Input Gate Leakage Current
Compensation

a. Connect a 50-ohm termination to the AM 502 —
input connector.
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b. Press in to release the — GND pushbutton.

¢. Adjust—the — Input Gate Leakage Current Comp,

. R205, while alternately depressing and releasing the — AC

pushbutton, for minimum trace shift.

d. Press in the — GND pushbutton, and press in to
release the —AC pushbutton. Remove the termination
from the — input connector.

NOTE

The oscilloscope vertical amplifier system gain,
the 50-ohm termination, and 50-ohm attenuator
are required to be calibrated within 0.5% ac-
curacy prior to proceeding with Steps 10and 11.
The PG 506 calibration generator may be used
to set the system to 0.5% accuracy.

10. Check Amplifier Gain.

a. Set the vertical amplifier deflection factor to
0.2 V/div.

b. Set the AM 502 GAIN control to 100, the LF —3dB
switch to DC OFFSET, and the HF —3dB switch to 1 MHz.

¢. Connect the calibration generator to the vertical
amplifier input, using a 50-ohm cable.

d. Set the calibration generator for a five-division,
square-wave display; set the Deflection Error control for
zero per cent error. Disconnect the 50-ohm cable from the
vertical amplifier input.

e. Connect the calibration generator to the AM 502 +
input connector through a 50-ohm cable, a 50-ohm 10X
attenuator, and a 50-ohm termination. (This reduces the
generator output by 50%.)

f. Connect a 50-ohm cable fromthe AM 502 OUTPUT
connector to the vertical amplifierinput connector. Setthe
vertical amplifier deflection factor to 1 V/div.

g. Adjust the AM 502 DC OFFSET controls (FINE and
COARSE) until the OVER RANGE indicator lightgoes out.
Position the crt display to the center of the graticule with
the vertical amplifier position control.

h. Adjust—Gain, R159, for a five-division display
amplitude.
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i. Rotate the AM 502 CAL control fully
counterclockwise and check for two divisions or less of
display amplitude.

j. Set the AM 502 CAL control fully clockwise and in
the detent position.

k. Check—using the AM 502 GAIN and calibration
generator amplitude settings given in Table 3-3, check the
vertical deflection within the given limits.

NOTE

The OVER RANGE indicator light must remain
off during all switch settings. Adjust the DC
OFFSET controls as required during the check
procedure.

NOTE
Install both plug-in side covers and insert plug-

in into power module for checking gain below
5K setting to minimize noise on the display.

Table 3-3
AMPLIFIER GAIN ACCURACY
Calibration

AM 502 HF —3 dB Generator Vertical
GAIN Switch Amplitude | Deflection
Setting Setting Setting in Divisions

100 1 MHz 1V 49-5.1

200 1 MHz 5V 49-5.1

500 1 MHz 2V 49-5.1

1K 1 MHz a1V 49-5.1

2K 1 MHz 50 mV 49-5.1

5K 1 MHz 20 mV 49-5.1

10K 10 kHz 10 mV 49-51

20K 10 kHz 5 mvV 49-5.1

50K 10 kHz 2mv 49 -5.1

100K 10 kHz 1 mV 49-5.1

11. Check +100 Amplifier Gain Accuracy. Gain
Accuracy is within 2%

a. Disconnect all cables and repeat Step 10 parts a
through f.

b. Setthe AM 502 GAIN switch to 10K and the HF —3dB
switch to 1 MHz; push in the + 100 pushbutton.

c. Set the calibration generator ampiitude control to
1.0 V. Adjust the AM 502 DC OFFSET control (FINE and
COARSE) until the OVER RANGE indicator light goes out.

3-6

d. Position the crt display to the center of the graticule
with the verticai amplifier position control.

e. Check—the crt display amplitude for 4.9 to 5.1
divisions.

f. Disconnect the 10X attenuator from the AM 502 +
input connector and connect it to the — input connector.
Push in the + input GND pushbutton and push in to
release the — input GND pushbutton.

g. Check—repeat parts d and e of this step.

h. Disconnectthe 50-ohm termination, 10X attenuator,
and cable.

12. Adjust Input Cross Neutralization

a. Set the AM 502 + 100 pushbutton out, the + and —
input GND pushbuttons out, the + and — AC pushbuttons
in, the LF —3dB switch to DC, and the GAIN switch to 100.

b. Connect a 50-ohm termination and a 10X attenuator
to the AM 502 + input connector.

c. Connect a 50-ohm cable from the fast-rise output of
the calibration generator to the 10X attenuator on the +
input of the AM 502.

d. Set the calibration generator amplitude control to
produce a five-division crt display (1 ms period). Set the
time-base triggering controls for a stable, triggered dis-
play.

e. Check—the crt display for roll-off or overshoot
(upper corner of the leading edge) within 0.2 division.

f. Adjust— + Input Cross Neutralization, C222, for
minimum roli-off or overshoot (upper front corner of the
leading edge).

g. Disconnect the 50-ohm termination (with 10X
attenuator and 50-ohm cable attached) from the + input
connector, and connect it to the — input connector.

h. Repeat part e of this step.

i. Adjust— —Input Cross Neutralization, C122, for
minimum roll-off or overshoot (upper corner of the
leading edge).
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13. Adjust Input Capacitance

a. Disconnect the 50-ohm termination from the —
input and connect a 47 pF Normalizer to the — input
connector; connect the 50-ohm termination to the other
end of the 47 pF Normalizer.

b. Increase the signal amplitude of the calibration
generator to maintain five divisions of display.

¢. Check—the upper front corner of the leading edge
for roll-off or overshoot, within 0.2 division.

d. Adjust— —Input Comp, C50, for the best upper
corner on the leading edge of the displayed square wave.

e. Disconnect the 47 pF Normalizer, with 50-ohm
termination, 10X attenuator, and 50-ohm cable from the —
input connector and connect them to the + input connec-
tor.

. Repeat part c of this step.

g. Adjust— +lnput Comp, C30, for best flat top
(minimum roll-off or overshoot on upper front corner) on
displayed waveform. See Fig. 3-1 for adjustment location.

14. Adjust Attenuator Compensation

a. Press in the = 100 pushbutton. Set the vertical
amplifier deflection factor to .1 V/division.

b. Disconnect the 10X attenuator that is connected
between the 50-ohm termination and the 50-ohm cable;
reconnect the 50-ohm cable to the termination.

c. Readjust the calibration generator amplitude con-
trol to maintain a five-division display.

d. Check—the crt display for roll-off or overshoot
(upper corner of the leading edge) within 0.2 division.

e. Adjust— + Atten Comp, C32-C35, for best flat top
(minimum roli-off or overshoot on upper front corner) on
displayed waveform. See Fig. 3-1 for adjustment location.

f. Disconnect the 47 pF Normalizer, 50-ohm termina-
tion, and 50-ohm cable from the + input connector and
connect them to the — input connector.

g. Readjust the calibration generator amplitude con-
trol to maintain a five-division display.
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h. Check—the crt display for roli-off or overshoot
(upper corner of the leading edge) within 0.2 division.

i. Adjust— —Atten Comp, C52-C55, for best flat top
(minimum roll-off or overshoot on upper front corner) on
displayed waveform. See Fig. 3-1 for adjustment location.

j. Disconnect the 47 pF Normalizer, 50-ohm termina-
tion and cable from the AM 502 — input connector.

15. Adjust High Frequency Common Mode
Rejection

a. Connect a dual-input connector cable between the
AM 502 + input and the — input connector.

b. Set the AM 502 + 100 pushbutton out; the + input
and — input AC and GND pushbuttons out, and the GAIN
switch to 100.

c. Setthe AM 502HF —3dB switchto 3MHzandLF—3
dB switch to DC.

d. Set the vertical amplifier deflection factor for 10
mV/div.

e. Connect a 50-ohm cable from the function
generator output to the center connectorof the dual-input
connector. Set the function generator for a 10 V, 50 kHz
sine-wave output signal.

f. Check—the crt display for one division of vertical
deflection or less.

g. Adjust—HF CMRR, C150, for minimum crt display
amplitude within one division or less.

16. Adjust -~ 100 Common Mode Rejection
a. Set the AM 502 =+ 100 pushbutton in.

b. Set the vertical amplifier deflection factor for .1
V/div.

¢. Disconnect the 50-ohm cable from the function
generator output and connect it to the calibration
generator output. Set the calibration generator for a 100
volt output signal.

d. Check—the crt display for 3.16 divisions of vertical
deflection or less. (Disregard spikes on squarewave.)
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e. Adjust— — Atten Comp, C52, and Atten DC CMRR,
R40, for minimum crt display amplitude within one
division or less. (interaction between C52 and R40 will
occur. Adjust for optimum display.)

f. Disconnect the dual-input connector and 50-ohm
cable from AM 502.

17. Check HF —3dB Bandwidth

a. Setthe AM 502 HF —3dB switch to 1 MHz, the = 100
pushbutton out, the — input pushbutton to GND.

b. Set the vertical amplifier deflection factor to 1 V/div,
and the time-base sweep rate to 1 ms/div.

c. Set the function generator controls for a 50 mV, 1
kHz sine-wave output signal. (Use appropriate attenuation
to eliminate input overdrive condition.)

d. Connect a 50-ohm cable from the function
generator output to the AM 502 + input connector. Adjust
the vertical deflection amplitude for a five-division display.

h. Set the HF —3 dB switch to 1 MHz.

18. Check LF —3 dB Bandwidth

a. Check—the LF —3 dB switch settings, using Table 3-
5 as reference. (Adjust the time-base sweep rate as needed
for lower frequency settings.) Obtain a 5 division display, dc
coupled, on each range before proceeding to Step b.

e. Set the function generator output frequency to 1

MHz.

f. Check—the amplitude of the crt display for 3.15 to

3.85 divisions.

NOTE

The specitication in part f of this step must be
met before proceeding with part g of this step.

g. Check--the remaining settings of the HF —3dB
switch, using Table 3-4 as reference. (Change time-base
sweep rate as needed for lower frequencies.)

Table 3-4
HF —3 dB BANDWIDTH ACCURACY

AM 502 Function Vertical
HF —3 dB Generator Deflection
Switch Setting | Output Frequency | in Divisions
.3 MHz 300 kHz 3.15-385
1 MHz 100 kHz 3.15-3.85
30 kHz 30 kHz 3.15-3.85
10 kHz 10 kHz 3.15 -3.85
3 kHz 3 kHz 3.15-3.85
1 kHz 1 kHz 3.15-3.85
.3 kHz 300 Hz 3.15-3.85
.1 kHz 100 Hz 3.15-3.85
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Table 3-5
LF —3 dB BANDWIDTH ACCURACY
AM 502 Function Vertical
LF -3 dB Generator Deflection
Switch Setting | Output Frequency in Divisions
10 kHz 10 kHz 3.15 - 3.85
1 kHz 1 kHz 3.15-3.85
1 kHz 1 kHz 3.15 - 3.85
10 Hz 10 Hz 3.15-3.85
1 Hz 1 Hz 3.15-3.85
NOTE

The components used in the .1 Hz position are
also used in the other positions of the switch;
therefore, the tolerance of the .1 Hz position is
checked.

b. Press in the AM 502 + input AC pushbutton.

¢. Check—the amplitude of the crt display for 3.15 to
3.85 divisions.

d. Disconnect the 50-ohm cable from the AM 502 +
input connector and connect it to the — input connector.

e. Pressinthe AM 502 + input GND pushbutton and —
input AC pushbutton. Press to release the — input GND
pushbutton.

f. Check—the amplitude of the crt display for 3.15 to
3.85 divisions.

g. Setthe LF —3dB switch tothe DC OFFSET position.
Press in the AM 502 — input GND pushbutton.

h. Disconnect the 50-ohm cable from the AM 502 —
input connector.
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19. Check Overall Noise (Tangentially Measured)

a. Set the AM 502 GAIN controi to 100K; press in to
release the + input AC and GND pushbutton, and the —
input AC pushbutton.

b. Set the vertical amplifier deflection factor to 5
V/division. Set the time-base sweep rate to 10 us/division
and the trigger source switch to external.

c. Connect a 50-ohm termination to the AM 502 +
input connector; connect four series-connected 10X
attenuators to the 50-ohm termination.

d. Connect a 50-ohm cable from the calibration
generator fast-rise output connector to the end of the
attenuator string. Set the pulse duration control for 1 ms.

e. Adjust the AM 502 DC OFFSET controls (FINE and
COARSE) until the OVER RANGE indicator lightgoes out.

f. Adjust the calibration generator puise amplitude
control and observe two noise bands as shown in Fig. 3-2A
(remove one attenuator if necessary, to produce the
desired display).

g. Decrease the calibration generator pulse amplitude
until the noise bands just merge. See Fig. 3-2B.

h. Remove three of the attenuators and connect the
signal through the 50-ohm attenuator (including the 50-
ohm termination), to the vertical amplifier input and
measure the pulse amplitude. Calculate the tangentially
measured display noise as follows:

N _ Signal level (measured in part h)
Noise (in uV) Attenuation Removed

Typical figures are:

12 mV

0 =12 x 10 = 12 uV of noise
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(A)

(8)

1582-22

Fig. 3-2. Typical display of (A) two noise bands and (B) noise
bands merged.

i. Disconnect all cables and equipment.

This completes the Adjustment procedure of the AM
502 Differential Amplifier.
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MAINTENANCE AND

INTERFACING INFORMATION

Preventive Maintenance

There are no special preventive maintenance
procedures that apply to the AM 502. Refer to the power
module instruction manual for general preventive
maintenance procedures and instructions.

Corrective Maintenance

Refer to the power module instruction manual for
general corrective maintenance procedures and instruc-
tions.

Troubleshooting

Use the Performance Check, Adjustment Procedure,
and Circuit Description as aids to locate trouble in the
event of equipment failure. The test equipment listed in
the Performance Check and Adjustment Procedure will
prove useful in troubleshooting the AM 502.

Functions Available at Rear Connector

A slot between pins 23 and 24 on the rear connector
identifies the AM 502 as a member of the signai source
family. Insert a barrier in the corresponding position of the
power module jack to prevent other than signal source
plug-ins from being used in that compartment; this
protects the plug-in should specialized connections be
made to that compartment. Consult the Building A System
section of the power module manual for further informa-
tion.

Signal outputs, or other specialized connections, are
made to the rear interface connectors as shown in Fig. 4-1.
The Signal In and Signal Ground are not factory wired. If
Signal In connections are made, use coaxial cable.
Connect one end to the pads as shown in Fig. 4-1 and the
other end to the front panel bnc connector.

REPACKAGING FOR SHIPMENT

If the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attachatag
showing: owner (with address) and the name of an
individual at your firm that can be contacted. Include
complete instrument serial number and a description of
the service required.

Save and re-use the package in which your instrument
was shipped. If the original packaging is unfit for use or
not available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength
and having inside dimensions of no less than six inches
more than the instrument dimensions. Cushion the
instrument by tightly packing three inches of dunnage
or urethane foam between carton and instrument, on all
sides. Seal carton with shipping tape or industrial
stapler.

The carton test strength for your instrument is 200
pounds.
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ASSIGNMENTS
FUNCTION CONTACT

Pad For + Signal In Ground 258 —————»
Pad for + Signal In 248 ———>4

Pad for — Signal In Ground 22B —>§
Pad For — Signal In 21—

NOTE: These connections are

I
-

Il

ASSIGNMENTS
CONTACT FUNCTION

) «——————28A Signal Out
J+———27A Signal Out Ground

not factory wired.

} Factory-wired

1682-4

4-2

Fig. 4-1. Input/Output assignments at rear connector.
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CIRCUIT DESCRIPTION

Introduction

This section of the manual contains a description of the
circuitry used in the AM 502 Differential Amplifier. In-
dividual descriptions are separated into the following
parts; Input Coupling, Input Attenuators, input Overdrive
Protection, Gate Current Compensation, Preamp,
Floating Power Supply, Common Mode Rejection, Cross
Neutralization, DC Offset, LF —3 dB Frequency Selector,
Gain Switching Amplifier, HF —3 dB Frequency Selector,
Variable Gain Stage, Output Amplifier, Overrange In-
dicator, and Power Supplies. The circuit titles correspond
to those listed in the Block Diagram. The numbered
diamond by each title refers to the corresponding circuit
diagram in the Diagrams section of this manual.

input Coupling @

A signal applied to the + or — input connector passes
through the input-coupling selector switch to the input-
attenuator circuit. The signals can be ac coupled, dc
coupled or disconnected internally. The + and — inputs
are identical except for circuit numbers. Except where
needed for clarification, only the amplifier for the + input
will be described in detail.

When the input-coupling switch is in the DC position,
the input signal is coupled directly to the attenuator. in the
AC position, the signal is coupled through capacitor C10.
The capacitor prevents the dc component of the signal
from passing to the attenuator. The GND position dis-
connects the input signal from the attenuators and
connects it to ground through C10 and R10. This
represents the same load to the signal source as was
presented when the input switch was set in the AC mode.
Thus, a ground reference to the input of the amplifier is
provided without the need to remove the applied signal
source. The PRECHG position limits the instantaneous
current, caused by connecting a large signal to the input
connector, by inserting R10 in series with C10.

Input Attenuators @

The input attenuators for the + and — inputs are
identical and are conventional RC type attenuators. The
attenuators are frequency-compensated voltage dividers
that provide a straight-through or NORM position, or a
<100 position. Resistor R30 provides the 1 megohm input
resistance, while C28, C30, and stray capacitance make
up the 47 picofarad input capacitance in the NORM
position. In the +100 position, R35 in series with R38
comprise the 1 megohm input resistance, and also form

the 100X divider for the dc component of the signal. The
parallel combination of C32 and C34 in series with C38,
comprise the ac 100X circuit. Each attenuator containsan
adjustable capacitor to provide correct attenuation at high
frequencies, and adjustable shunt capacitance to provide
correct input capacitance.

Input Overdrive Protection @

Fuses F100 and F200, combined with diode clamps
CR108, CR109, CR208, and CR209 provide overdrive
protection for Q121A and B at the +16.2 volt level. The
+16.2 volt level is set by zeners VR438 and VR448, through
isolation diodes CR438 and CR448, and the clamp diodes.
If the signal amplitude exceeds approximately 16.2 volts,
depending on the duration of the excess voltage, the fuses
will open.

Gate Current Compensation @

The leakage associated with the gates of the input
Field-Effect Transistors (FET) may be as high as 100
picoamperes. This amount of leakage current (through 1
megohm, R30 or R50, to ground) will produce an offset of
100 microvolts, which at high gain settings, drives the
output into overrange. To compensate for this effect, the
gates of the input FET may be adjusted to zero volts by
returning R107 and R106 through variable controls R105
and R205 to a slightly negative supply voltage.

Leakage current associated with the gates of the input
FET and the overdrive protection diodes, increases rapidly
with temperature, approximately doubling for every 10
degree Celsius. To compensate for this increase, a
temperature sensitive input-current balancing network is
included, using thermistors RT104 and RT203 as sensing
elements.

As the gate current increases due to a temperature
increase, the resistance of the thermistors decreases, thus
maintaining a constant voltage difference as a function of
temperature.

Preamp @

From the input attenuators, the signal is coupled to the
preamp. The preamp consists of two identical feedback
amplifiers connected in a differential configuration. Ex-
cept where needed for clarification, only the amplifier for
the + input will be described in detail.
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The supply voltages for the two amplifiers are obtained
from a common power supply that is bootstrapped to the
input to improve the common-mode rejection ratio of the
preamp.

The feedback circuit for the + input consists of
comparator Q121A, error amplifier Q131A and Q136,
feedback modifier R125 and R126, and output load
resistor R136. R126 is the gain-setting resistor for the
amplifier. Diode CR131 connected between the base-
emitter of Q131A protects the transistor against reverse-
bias breakdown, and also provides negative feedback to
stabilize the circuit at higher frequencies.

The last stage of the preamp consists of Q152A and
Q152B. Zener diode VR252 provides the collector supply
voltage for this stage. The gain of this stage is ap-
proximately 5.

STEP GAIN DC BAL control, R158, balances the dc
level at the output and is adjusted for minimum dc level
shift when the GAIN switch is rotated throughout its
range.

Floating Power Supply @

Refer to Fig. 5-1. The supply voltages for the preamp
and the dc offset circuit are derived from a series-
connected resistor chain consisting of R431, R433, R435,
two current sources, plus a current-setting transistor,

Q443. The positive current source consists of Q410A and

B, and Q416. The negative current source consists of
Q422A and B, and Q426.

Any common-mode changes that occur in the input
amplifier, except at the output, are coupled to the power
supply through Q451, which is connected as an emitter
follower. It acts as a X1 bootstrap amplifier whose gain is
maintained very close to unity by the minimum loading
presented to its output by the high collectorimpedance of
Q121A and B, thus achieving good bootstrap efficiency.

Quiescently, approximately 13 milliamperes of current
flows through Q422A and B. R421 shunts about 4
milliamperes of this current from Q422A, leaving a balance
of 9 milliamperes flowing through the positive current
source, Q410A, Q410B, and Q416. Approximately 12
milliamperes of current from the negative current source
also flows from Q422B and Q426, and to the dc offset
circuit, Q141A and B, and Q145A and B. In any mode
except the dc offset, the 12 milliamperes of current splits
equally and becomes the negative current source for
Q121A and B. About 4 milliamperes is shunted through
Q136 and Q236. This leaves the balance of 9 milliamperes
of current to flow through Q121A and B, and to the
summing point at the collector of Q416.
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Resistors R440, R441, R442, and R443 set the base
voitage of Q443, with CR441 providing the temperature
compensation. Current through R445 divides between
Q443 and Q445. The current through Q445 is the negative
current source for Q131A and B. After flowing through
Q131A and B, it returns and passes through emitter-
follower Q431, then to the summing point at the collector
of Q416.

The 1.9 milliamperes of current flowing from Q443 and
through resistor chain R435, R433, and R431, continues to
the summing point at the collector of Q416. The voltage
drop across each resistor, in reference to the emitter of
Q451, sets the "floating” power supplies. The difference in
the 9 milliamperes of current needed to satisfy the current
demand of the positive current source, and what flows into
the summing point from Q433, Q431, and Q121A and B,
will come from Q451.

Common Mode Rejection @

One of the primary functions of the preamp is to reject
any common-mode component in the input signals, and
amplify only the difference. In the extreme case of the
inputs tied together and a common voltage applied, the
output of the amplifier is ideally zero, and would actually
be zero provided that the characteristics of all correspon-
ding elements on the two sides of the amplifier (see Figs.
1-5 and 1-6) were exactly matched. In practice, any
mismatch will cause a differential output. Even with
perfect matching, there is still a common-mode output
current resulting in an undesirable common-mode signal
applied to the subsequent stages of the ampilifier (com-
mon mode gain)-

The floating power supply eliminates these difficulties
and improves the common mode rejection. It can be seen
that the entire power supply and amplifier moves an
amount equal to the common-mode voltage, and that no
change in voltage or current levels occur anywhere within
the amplifier as a result of this common-mode voltage,
except for Q136 and Q236 drain to gate voltage. Thus the
only mismatch of importance is that of Q136, Q236
amplification factors. Being in the third stage of the
amplifier at a point of relatively large differential signal
level, this causes only a small degradation in common
mode rejection.

At higher frequencies the stray capacitances from
various points in the preamp to ground begin to inject
significant current into the amplifier as a result of common
mode signals. Differential capacitor C150, connected
from a point in the floating power supply to the two output
lines, is used to inject adjustable currents into the output
to compensate for the change.
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Positive
Q4108 Current Source

-

Current summing
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From
-2~ Q121A&B
- — - —— - — DRAINS
9 mA
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—g—- Q121A & B
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l current from

‘ Q451 Q121A & B Sources
1.9 mA l

’ | R451

|

| -15V

‘ To

Q445 f\ —s Q131A & B
) /‘ -»—_——— Collectors
1.3 mA

(
|
A

To dc offset circuit
— Q141A & B
—_————— —— e —— Q145A & B
12 mA (R141, R241)
Negative
Current Source
1582-7

Fig. 5-1. Preamp tloating power supply showing positive and negative current source.
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Cross Neutralization @

Refer to Fig. 5-2. The use of acommon bootstrap power
supply results in an undesirable capacitive coupling
between the two inputs. Consider the effect of applying +1
volt to the + input of Q121A while keeping the — input of
Q121B at zero volts.

The results are: an output current of i, of 4 milliamperes,
and a shift of all supply voltages and several other voltage
levels by +0.5 volt due to the divider action of R126 and
R226, operating into the bootstrapped power supply
system. Specifically, the drain of Q121B also rises +0.5
volt and injects current i, through the drain to gate
capacitance, Cq; of Q121B, and into the — input. If there is
any impedance between the — input and ground, i, will
develop a voltage across the impedance, and since it's
applied to the — input, subtracts from the original + input,
thereby causing an erroneous output (see Fig. 5-3).

From
+ INPUT

1582-8

Fig. 5-2. Simplified preamp circuit showing cross neutralization
circuit.

54

HINPUT / —~INPUT grounded
P
/7
i y

Net input

"°'t:9° —INPUT grounded through 1 meg—47 pF

an
output
current

—iNpUT TS

- 0831-01

Fig. 5-3. Effects of high impedance to ground in the — input.

Capacitor C122, connected in the + input circuit, is
adjusted to divert the undesirable capacitive currentaway
from the input point, minimizing the unbalance. Capacitor
C222 performs the same function for signals applied to the
— input circuit.

DC Offset <>

The purpose of the dc offset system is to allow a
differential slide-back measurement; that is, to buck out
small dc components of input signals and allow the
amplifier to amplify only the varying components, while
keeping the differential capability. This means thatwhen a
dc voltage is applied across the inputs, some means must
be found to balance out the resultant output current.

The dc offset system, with zero input signal conditions
and resultant currents is illustrated in Fig. 5-4. Source and
output currents remain at 2 milliamperes and 5
milliamperes respectively, thereby producing a balanced
output. The amplifier and dc offset system illustrated in
Fig. 5-5 shows the current conditions when a 0.25 volt dc
signal voltage is applied to the + input. This voltage
causes an additional 1 milliampere of current to flow
through R126 and R226. However, if a 1 milliampere offset
current is supplied by the offset generator, the net output
current will remain at its zero signal value.

When the dc offset is not used, the dc offsetcontrols are
switched by the LF —3 dB switch, to a fixed reference
voltage divider R460, R461, and R462.
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|
R121 % R136
Q131A * 5mA

Q136

Q121A

2mAT

OFFSET

GEN
— Q141A & B

R236

1582-11

Fig. 5-4. Amplifier and dc offset system, showing balanced output
conditions. :

LF —3 dB Frequency Selector @

This switch selects the low frequency —3 dB point of
the amplifier and has a range of 0.1 Hz to 10 kHz in six
decade steps. Selection is done by switching the resistor
and capacitor of a pair of capacitor couplings in each side
of the amplifier, between the pre-amp and the gain-
switching amplifier. For 100 Hz to 10 kHz, C470 is used,
and resistors R474, R478, and R470 are switched to the
output in the following combinations:

—3 dB frequency | 100 Hz 1 kHz 10 kHz

output resistors R470 |R470 & R474 [R470 & R478

Whenever R474 or R478 is not used on the output side
of C258, the resistance (R474 or R478) is placed across the
input to keep the high frequency load resistance, as seen
by the pre-amp, constant.

Capacitor C472 is switched across C470 for the lower
three ranges (0.1 Hz, 1 Hz, and 10 Hz) and C258 isshorted
out for dc coupling. Resistors R474, R478, and R470 are
switched in the same combination for the lower three
positions as they are for the three higher positions.

R121

é R136

Q121A Q136
5 mA

+ INPUT
+0.25V

6 mA

OFFSET
GEN
Q141A & B

1582-12

Fig. 5-5. Amplifier and dc offset system, showing a 0.25 voit dc
offset and resuitant current conditions.

Gain Switching Amplifier @

The gain switching amplifier is a balanced differential
configuration very similar to the preamp but with a fixed
power supply. A gain of 0.48 to 480 is changed by
switching different values of resistance with switch S480.
Qi162A, Q164A, and Q168 comprise the switching
amplifier. Q167 and Q267 serve two functions; the base-
emitter junctions serve as reverse bias protection for Q168
and Q268 and they drive the over range indicator circuitry
to indicate a differential over range condition.

Step Gain AC Balance control, R161, is used to remove
any initial unbalance in the gate-to-source voltages of
Q162A and B, and sets the voltage across the gain-setting
resistors when the differential input (gate-to-gate) voltage
is zero.

Capacitors C164 and C264 are in the circuit for peaking
at frequencies near 2 MHz. Inductors L164 and L264
reduce the gain at high frequencies, thus preventing
oscillations.
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HF —3 dB Frequency Selector @

This switch selects the high frequency —3 dB point of
the amplifier and has a range of 100 Hz through 1 MHz in
nine steps of a 1-3 sequence. This is accomplished by
simply switching different values of capacitance across
the output of the gain-switched stage.

Variable Gain Stage @

The variable gain stage (Q171A, Q171B and Q181,
Q281) is a feedback amplifier having a gain range of
approximately 2.5:1, determined by CAL control R178.
Feedback resistors R173 and R273, plus gain setting
resistors R177, R277, and R178 set the overall gain of the
stage at 10.

The common mode signal at the output of the feedback
amplifier is compared to ground by comparator Q195 and
Q196. A dc feedback loop is provided to feed back the
output of the comparator to Q171A and B via emitter
follower Q269 to maintain the junction of R175 and R275 at
a zero volt level.

Variable Gain DC Balance R269 adjusts the input levels
of Q171A and B so their source voltages will be equal. With
the source levels equal, rotating the front panel VAR
control causes no shift of the dc output level.

Output DC Level controi R191 adjusts fora zero-voltdc
level at the output of the amplifier. R191 and R193 actas a
current source or sink to set the voltage difference across
R175 and R275. Their common junction is at zero volts due
to feedback action described earlier. Q185 and Q285 act
as the negative current source for the variable gain stage.

Diodes CR181 and CR182 act as peak detectors,
providing a signal to the over-range detector circuit (Q501
emitter). A voltage swing greater than +6 volts on the
collector of Q181 or Q281 will produce an over range
indication, lighting indicator lamp DS50.

Output Amplifier @

The output amplifier stage consists primarily of tran-
sistors Q561A and B and Q571A and B and provides a 5
volt differential voltage swing with a zero-voltdc level. The
output R, is 5 ohms or less. Transistors Q555 and Q558
comprise the positive and negative current sources
respectively.

5-6

The output stage is short-circuit protected to ground. If
the current in R571 causes the voltage at Q571B collector
to fall below the level of Q555 emitter, CR555 conducts,
taking current from Q555, thereby reducing the drive to
Q571B, limiting the output current.

Over Range Indicator @

When the LF —3 dB switch is in a position other than
DC, there is no on-screen indication of the dc conditions
in the preamp or output amplifier, and it may be driven into
non-linearity or overload by a dc component, leading to
erroneous displays. The over range indicator circuit
detects this condition and so indicates by means of
indicator lamp DS50. )

The over range circuit consists of three input tran-
sistors Q501, Q511, and Q521, monostable multivibrator
Q532 and Q541, indicator lamp driver Q540. When any of
the three input transistors become turned on by an over-
range signal from the respective amplifiers, a turn-on
current is supplied to the base of Q532. This starts the
multivibrator action which has a minimum on time of
approximately 200 milliseconds; thus the indicatorlamp is
held on for a minimum of 200 milliseconds regardless of
the duration of the over-range signal. The timing com-
ponents are C536, R536, and R531.

Power Supplies @

Regulation of the +15 volt and —15 volt supply is
accomplished through the respective operational
amplifier, U910 and U990. Zener diode VR910 sets the
reference voltage for U310; the +15 volt supply sets the
reference for U990. The operational amplifiers control the
current to the AM 502 through series-pass transistors
located in the power module. The inputs of both in-
tegrated circuits seek common levels by varying the
current supplied to the unit. Should the power supply load
increase, pin 2 of U990 goes more positive, causing pin 6
to go more negative. This action increases current flow in
the series-pass transistor and restores the voltage to the
initial level. The +15 volt supply operates in the same
manner except the polarities are different.

Transistors Q910 and Q990 act as current sensing
regulators. Shoulid the current increase to a level that the
voltage drop across R970 (R920) is great enough to cause
Q990 (Q910) to conduct, current is taken from the series-
pass transistor until it is turned off. This action limits the
current available to the amplifier, should an overload or
short circuit occur.

The +5 volt supply is comprised of Q940 and Q942. The
base voitage level of Q942 is set by divider R945 and R946.
The base-emitter drop of the transistors produce the +5
volt supply.
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OPTIONS

No options are available at this time.
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Section 7—AM 502

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tektronix, inc. Field Office
or representative. -

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts, to include the following information in your order: Part number, instrument
type or number, serial number. and modification number if applicable.

If a part you have ordered has been replaced with a new or improved part, your local
Tektronix. Inc. Fieid Office or representative will contact you concerning any change in part
number.

Change information. if any. is located at the rear of this manual.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed after this serial number

ITEM NAME

In the Parts List, an Item Name is separated from the description by a colon (:).
Because of space limitations, an ltem Name may sometimes appear as incompiete. For
further item Name identification, the U.S. Federal Cataloging Handbook H6-1 can be
utilized where possible.

ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QTZ QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
compP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND INCANDESCENT ww WIREWOUND
LED LIGHT EMITTING DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL
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Replaceable Electrical Parts - AM 502

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr,

Code Manufacturer Address City, State, Zip Code

00853 SANGAMO WESTON INC SANGAMO RD PICKENS SC 29671
SANGAMO CAPACITOR DIV P 0 BOX 128

01121 ALLEN-BRADLEY CO 1201 SOUTH 2ND ST MILWAUKEE NI 53204

02114 AMPEREX ELECTRONIC CORP 5083 KINGS HWY SAUGERTIES NY 12477
FERROXCUBE DIV

03508  GENERAL ELECTRIC CO N GENESEE ST AUBURN NY 13021
SEMI-CONDUCTOR PRODUCTS DEPT .

04222 AVX CERAMICS DIV OF AvX CORP 19TH AVE SOUTH MYRTLE BEACH SC 29577

P 0 BOX 867

04713 MOTOROLA INC 5005 € MCDOMELL RD PHOENIX AZ 85008
SEMICONDUCTOR GROUP

05397 UNION CARBIDE CORP MATERIALS SYSTEMS 11901 MADISON AVE CLEVELAND OH 44101
Olv )

07716 TR INC 2850 WMT PLEASANT AVE BURLINGTON It 52601

TRN ELECTRONICS COMPONENTS
TRM IRC FIXED RESISTORS/BURLINGTON

13511 AMPHENOL CRDRE DIV BUNKER RAMO CORP L0S GATOS CA

14193 CAL-R INC 1601 OLYMPIC BLVD SANTA MONICA CA 90404
14433 ITT SEMICONDUCTORS DIV REST PALM BEACH FL
14552  MICRO/SEMICONDUCTOR CORP 2830 S FAIRVIEW ST SANTR ANA CA 92704
19396  ILLINGIS TOOL WORKS INC 900 FOLLIN LANE S E VIENNA VA 22180
PRKTRON DIVISION
19701 MEPCO/ELECTRA INC P 0 BOX 760 MINERAL NELLS TX 76067
A NORTH AMERICAN PHILIPS CO
29546  CORNING GLASS WORKS 550 HIGH ST BRADFORD PR 16701
31918 ITT SCHADON INC 8081 NALLACE RO EDEN PRAIRIE MN 55343
32293 INTERSIL INC 10900 N TANTAU AVE CUPERTINO Ch 95014
32997  BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CA 92507
TRIMPOT DIV
33095  SPECTRUM CONTROL INC 8061 AVONIA RD FAIRVIEN PR 16415
52763  STETTNER ELECTRONICS INC 6135 AIRNAYS BLVD CHATTANDOGA TN 37421
PO BOX 21947
54473  MATSUSHITA ELECTRIC CORP OF AMERICA  ONE PANRSONIC NAY SECAUCUS NJ 07094
56283  SPRAGUE ELECTRIC CO 87 MARSHALL ST NORTH ADAMS MA 01247
57668  ROHM CORP 16931 MILLIKEN AVE IRVINE CA 92713
58854  GTE PRODUCTS CORP 60 BOSTON ST SALEM MA 01970
LIGHTING PRODUCTS GROUP
53660  TUSONIX INC 2155 N FORBES BLVD TUCSON, ARIZONA 85705
59821 CENTRALAB INC 7158 MERCHANT AVE EL PASO TX 79915
SUB NORTH AMERICAN PHILIPS CORP
71400  BUSSMONN MFG CO 114 OLD STATE RD ST LOUIS WO 63179
MCGRAN EDISION €O PO BOX 14460
71590  GLOBE-UNION INC HNY 20 B FORT DODGE 1A 50501
CENTRALAB ELECTRONICS DIV P 0 BOX 858
71744  GENERAL INSTRUMENT CORP LAWP DIV 4433 N RAVENSMOOD AVE CHICAGO 1L 60640
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV 2500 HARBOR BLVD FULLERTON Ch 92634
79970  JOHNSON E F CO 299 10TH AVE S W NASECH MN 56093
80008  TEKTRONIX INC 4900 S N GRIFFITH DR BEAVERTON OR 97077
P 0 BOX 500
84411 TR INC 301 NEST 0 ST OGALLALA NE 69153
TRN ELECTRONICS COMPONENTS DIV
TRR CAPACITORS
87034 TLLUMINATEB PRODUCTS INC S MAIN ST CRYSTAL LAKE IL 60014
91637  DALE ELECTRONICS INC P 0 BOX 609 COLUMBUS NE 68601
91836  KINGS ELECTROMICS CO INC 40 MARBLEDALE ROAD TUCKAHOE NY 10707
TK1036 E F JOHNSON CO 299 10TH AVE SN NASECA MN 56093
TK13a5  IWAN AND ASSOCIATES 7633 S 180TH KENT Wit 98032
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Replaceable Electricai Parts - AM 502

Tektronix Seriai/Assembly No. Mfr.
Component No. Part No. Effective  Dscont Name & Description Code Mfr. Part No.
at 670-2733-00 8010100 8051720 CIRCULIT BD ASSY:MAIN 80009 670-2733-00
a1 670-2733-01 8051721 5052349 CIRCULIT BO ASSY:MAIN 80009 670-2733-01
(i)} 670-2733-02 8052350 B057429 CIRCUIT BO ASSY:MAIN 80009 670-2733-02
At 670-2733-03 8057430 B053399 CIRCULIT BB ASSY:MAIN 80009 670-2733-03
A1 §70-2733-04 8060000 8070603 CIRCULT BD ASSY:MAIN 80008 670-2733-04
A1 670-2733-05 B070610 8071443 CIRCULT BO ASSY:MAIN 80009 670-2733-05
A1 §70-2733-06 B071450 8071936 CIRCULIT BD ASSY:MAIN 80009 670-2733-06
A1 6¢0-2733-07 B071937 : 80009 670-2733-07
c1 295-0155-00 COP SET MATCHED: (2) 0.1UF MATCHED 1% 80009  2395-0155-00
c2n ——— {PART OF C10)
c28 281-0663-00 CAP,FXD,CER DI:10.4PF 1%,500V 52763 2RDPLI007 10P&LC
C30 281-0081-00 CAP,VOR ,AIR DI:1.8-13PF,375VDC 74970  189-0506-075
€32 281-0081-00 COaP VAR AIR DI:1.8-13PF,375V0C 74970  189-0506-075
34 291-0645~00 CAP,FXD,CER DI:8.2PF,+/-0.25PF 500V 52763  2RDPLI007 8P20CC
€35 281-0081-00 COP ,VOR AIR DI:1.8-13PF,375V0C 74970  189-0506-075
c38 283-0626~-00 CAP,FXD MICA DI:1800PF ,5%,500V 00853 D185F18240
c48 281-0663-00 CaP,FXD,CER D1:10.4PF,1%,500V 52763  2RDPLI0O7 10P4LC
C50 281-0081-00 €0P VAR ,AIR DI:1.8-13PF,375V0C 74970  189-0506-075
52 281-0091-00 CAP VAR ,AIR DI:1.8-13PF,375VDC 74970  189-0506-075
C54 281-0645-00 €QP,FXD,CER DI:8.2PF,+/-0.25PF 500V 52763 2RDPLI0Q7 8P20CC
(55 281-0081-00 €QaP ,VOR,AIR DI1:1.8-13PF,375V0C 74970  189-0506-075
58 283-0626-00 CaP,FXD,MICA DI:1800PF,5%,500V 00853 D195F18240
cw? 283-0005-00 CAP,FXD,CER D1:0.01UF,+100-0%,250V 04222 SR303E103ZIAA
ci22 281-0033-00 8010100 8033399 €aP VAR, CER DI:5.5-18PF, 350V 52783 302322237
C122 281-0092-00 8040800 CaP,VAR,CER DI:9-35PF,200V 33095 53-717-001 D9-35
C131 281-0612-00 cap FYXD,CER DI:5.6PF,+/-0.5PF 500V 52763  2RDPLI007 5P6BOC
€146 283-0177-00 COP,FXD,CER DI:1UF,+80-20%,25V 04222 SR302E105IAATR
€150 281-0114-00 CAP VAR, AIR D0I:1.3-5.4PF 425V TK1036 189-0752-075
C164 291-0523~00 €ap,FXD,CER DI:100PF,20%,350V 52763  2RDPLI007 100PMU
C17% 281-0618-00 CAP,FXD,CER DI:4.7PF,+/-0.5PF 500V 52763  2RDPLI007 4P70DC
€195 281-0518-00 CaP,FXD,CER DI:47PF,+/-9.4PF 500V 52763 2RDPLI0GT 47POMU
c2o7 283-0005-00 €oP, FXD,CER DI:0.01UF,+100-0%,250V 04222 SR303E103IRA
22 291-0093-00 8010100 B039999 CAP, VAR CER 01:5.5-18PF 350V 52783 302322237
€222 281-0092-00 B040000 CAP VAR, CER DI:9-35PF,200V 33095 53-717-001 09-35
231 281-0612-00 CAP,FXD,CER D1:5.6PF,+/-0.5PF 500V 52763  2ROPL1007 5PS0BC
€252 290-0512-00 8052350 8059993 Cap,FXD,ELCTLY:22UF ,20%,15V 05397  T368B226M0150S
€252 290-0745-00 8060000 CaP FXD,ELCTLT : 22UF , +50-10% , 25V 54473  ECE-A25V22L
C254 281-0523-00 CAP,FX0,CER DI:100PF,20%,350V 52763  2RDPLI0O? 100PMY
C27% 291-0618-00 Cap,FXD,CER D1:4.7PF,+/-0.5PF 500V 52763 2RDPLI007 4P70DC
Ca31 290-0527-00 B010100 8053993 Cap,FXD,ELCTLT:15UF ,20%,20V 05397 T368B156M020AS
431 290-0745-00 B0O600O0D CQaP,FXD,ELCTLT: 22UF ,+50-10% 25V 54473  ECE-A25V22L
€433 290-0527-00 8010100 8059993 CoP,FXD,ELCTLT :15UF ,20% 20V 05397  735688156M0200S
C433 290-6745-00 8060000 Cap,FXD,ELCTLT: 22UF ,+50-10% , 25V 54473  ECE-A25V22L
C435 290-0527-00 B010108 B053399 cap,FxD,ELCTLT :15UF ,20% , 20V 05397  T3688156M02005
Cd35 290-0745-00 8060000 CAP,FXD,ELCTLT : 22UF ,+50-10% , 25V 54473  ECE-Q25V22L
€438 283-0177-00 CAaP,FX0,CER DI:1UF,+80-20%,25V 04222  SR302E105IAATR
Ca43 230-0527-00 B010100 8059999 €ap,FXD,ELCTLT : 15UF ,20% , 20V 05397  T3688156M020AS
ca43 290-0745-00 B0G000D CAP,FXD,ELCTLT : 22UF, +50-10% ,25V 54473  ECE-A25V22L
Ca43 283-0177-00 €ap,FX0,CER DI:1UF,+80-20%,25v 04222 SR302E105IAATR
€450 281-0613-00 8010100 B051720 cap,FXD,CER DI:10PF,1%,500V 59660 374-018C0GO100F
€450 281-0629-00 8051721 CAP,FX0,CER DI:33PF,5%,600V 52763 2RDPLI007 33P0JC
470 283-0594-00 COaP,FX0,MICA 01:0.001UF,1%,100V 00853 D151F102FD
can 283-0594-00 cap,FYXD MICA DI:0.001UF,1%,100V 00853 D151F102F0
car2 285-0809-00 Cap,FXD,PLASTIC: 1UF,10% 50V 56289  LPH6A1A105K
caz3 285-0809-00 cap,FX0,PLASTIC:1UF,10% 50V 56289  LP66A1A105K
€430 281-0511-00 €aP,FX0,CER DI:22PF,+/-2.2PF 500V 52763  2RDPLI007 22POKC
€491 281-0721-00 CAP,FXD,CER DI:72PF,5%,500V 52763  2RDPLZ007 72P0JU
€493 293-0604-00 Cap,FXD,NICA DI:304PF, 2%, 500V 00853  0155F3040560
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Replaceable Electrical Parts - AM 502

Tektronix Serial/Assembly No. Mfr.
Component No. Part No. Effective  Dscont Name & Description Code Mtfr. Part No.
€494 283-0594-00 CAP,FXD MICA DI:0.001UF,1%,100V 00853 D0151F102F0
€495 285-0627-00 CAP,FXD ,PLASTIC:0.0033UF,5%,100V 07716  TEX44-33251
€496 285-0598-00 CAP,FXD,PLASTIC:0.01UF 5% ,100V 19396  DU4908103J
Ca97 285-0702-00 CAP,FXD ,PLASTIC:0.033UF,5% , 100V 19396  0US91/74-16903
ca4g8 285-0703-00 CAP,FXD ,PLASTIC:0.1UF,5% 100V 19396  104J01PT605
C499 285-0633-00 CAP FXD,PLASTIC:0.22UF,10%,100V 84411  663UN-22491
€530 283-0111-00 CAP,FXD ,CER DI:0.1UF,20%,50V 05397  C330C104M5U1CA
C536 290-0534-00 CAP,FXD,ELCTLT :1UF ,20%,35V 05397  T36BA105M035AZ
£552 281-0511-00 CAP,FXD,CER DI1:22PF,+/-2.2PF 500V 52763  2ROPLI007 22PO0KC
£560 283-0111-00 CAP,FXD,CER DI:0.1UF,20%,50V 05397  €330C104M5U1CA
Cs70 283-0111-00 : CAP ,FXD,CER DI:0.1UF,20%,50¥ 05397  €330C104M5U1CH
€910 290-0512-00 8010100 8059999 CAP,FXD,ELCTLT: 22UF ,20% ,15V 05397  73688226M01545
C910 290-0745-00 8060000 CAP,FXD,ELCTLT : 22UF ,+50-10% , 25V 54473  ECE-A25V22L
922 283-0111-00 CAP,FXD,CER DI:0.1UF,20%,50V 05397  C330C104M5U1CA
c924 283-0111-00 CAP,FXD,CER DI:0.1UF,20%,50V 05397 C330C104M5U1CH
€926 283-0111-00 CAP,FXD,CER DI:0.1UF,20%,50V 05397  (C330C104M5U1CA
C930 290-0527-00 CAP,FXD,ELCTLT : 15UF ,20% ,20V 05397 T3688156M0200S
942 283-0111-00 CAP,FXD,CER D1:0.1UF,20%,50V 05397  C330C104MSU1CA
C960 290-0527-00 CAP,FXD,ELCTLT:1SUF ,20% ,20V 05397 73688156M0200S
€964 283-0111-00 CAP,FXD,CER DI:0.1UF,20%,50V 05397  C330C104M5U1CA
€966 283-0111-00 CAP,FXD,CER D1:0.1UF,20%,50V 05397 C330C104MSU1CA
C968 283-0111-00 CAP,FXD,CER DI:0.1UF,20%,50V 05397  C330C104M5U1CA
CR108 152-0323-00 SEMICOND OVC,01:SW,SI,35v,0.1A,00-7 14433 HG1518
CR109 152-0323-00 SEMICOND DVC,DI:SN,SI,35v,0.1A,00-7 14433 NG1518
CR131 152-0141-02 SEMICONO DVC,DI:SN,SI,30V,150MA 30V 03508 0AZ2527 (1N4152)
CR150 152-0141-02 SEWICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DAZ527 (1N4152)
CR181 152-0141-02 SEMICOND OVC,D1:SH,SI,30V,150MA,30V 03508 DAZ527 (1N4152)
CR208 152-0323-00 SEMICOND OVC,DI:SM,SI,35v,0.1A,00-7 14433  WG1518
CR209 152-0323-00 SEMICOND OVC,D1:SW,SI,35v,0.14,00-7 14433  RG1518
CR231 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DAZ527 (1N4152)
CR250 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1IN4152)
CR281 152-0141-02 SEMICOND DVC,DI:SN,SI,30V,150MA,30V 03508 DAZ2527 (1N4152)
CR438 152-0141-02 SEMICOND DVC,DI:SW,ST,30v,150MA,30V 03508 0A2527 (1N4152)
CR441 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MA,30V 03508 OA2527 (IN41S2)
CR448 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 0R2527 (1N4152)
CRS31 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 0A2527 (1N4152)
CRS5S5 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRS58 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 0A2527 (1N4152)
CRS60 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2S27 (1N41S2)
CRS61 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V 03508 0A2527 (1N4152)
CR570 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRS71 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MRA,30V 03508 DA2S27 (1N4152)
0S50 150-0107-00 8010100 B052349 LAMP , INCAND: 12V ,0.04A ,#227AS25 ,NIRE LD 87034  227AS25
0SS0 150-0048-01 8052350 LAWMP , INCAND:5v ,0.06A ,#683 ,AGED & SEL 58854 683AS15
05900 150-0107-00 8010100 8052349 LAMP , INCAND: 12V ,0.04A ,#2270525 ,RIRE LD 87034 2274525
05900 150-0109-00 B052350 LAMP , INCAND: 18V ,0.026R , #CW7220 ,HIRE LD 71744 CM7220
F100 159-0024-00 FUSE ,CARTRIDGE: 306 ,0.0624,250V,0.35€C 71400 MGB 1/16
£200 159-0024-00 FUSE,CARTRIDGE: 310G ,0.062A ,250V,0.3SEC 71400  MGB 1/16
J10 131-0955-00 CONN ,RCPT ,ELEC:BNC , FEMALE 13511 31-279
J15 129-0103-00 POST ,BOG , ELEC: ASSEMBLY 80009  129-0103-00
J20 131-0955-00 CONN ,RCPT ,ELEC:BNC , FEMALE 13511 31-279
J850 131-0818-00 CONN ,RCPT ,ELEC:BNC , FEMALE 91836 KC-19-153
L164 108-0409-00 COIL,RF:FIXED,17.5UH TK1345 108-0409-00
L2864 108-0409-00 COIL,RF:FIXED,17.5UH TK1345 108-0409-00
L416 276-0507-00 SHLD BEAD,ELEK:FERRITE 02114  56-590-658/38
L426 276-0507-00 SHLD BERD,ELEK:FERRITE 02114  56-590-65B/3B
L445 276-0507-00 SHLD BEAD,ELEK:FERRITE 02114  56-590-658/3B
Q121 151-1027-00 TRANSISTOR: FET ,N-CHAN,S1,70-71 80009  151-1027-00
0131 151-0261-00 TRANSISTOR:PNP ,S1,T0-77 04713 SD441
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Tektronix Serial/Assembly No. Mfr.
Component No. Part No. Effective Dscont Name & Description Code_ Mfr. Part No.
Q136 151-1025-00 8010100 8059999 TRONSISTOR: FET ,N-CHAN,SI T0-32 04713  SPF3036
Q136 151-1042-00 8060000 SEMICOND DVC SE:FET,SI,T0-92 04713  SPFB27M2
0141 151-0176-00 TRANSISTOR:NPN,SI,TO-78 04713 S0555
Q145 151-0261-00 TRONSISTOR:PNP ST, TO-77 04713  SD441
Q182 153-0586-00 B010100 8057429 SEMICOND DVC SE:MATCHED PAIR 80009  153-0586-00
Q192 151-0354-00 8057438 TRANSISTOR:PNP ,SI,TO-78 32293  I1T§-1200-0
Q162 151-1036-00 TRANSISTOR: FET ,N-CHON,SI ,T0-71 90008  151-1035-00
Q164 153-0586-00 B010100 8057429 SEMICOND OVC SE:MATCHED PAIR 80009  153-0586-00
Q164 151-0354-00 8057430 TRANSISTOR:PNP ,SI,TO-78 32293  17S-1200-0
Q187 151-0190-00 TRANSISTOR:INPN,SI,T0-92 90009  151-0190-00
0168 151-0220-00 TRANSISTOR:PNP ,SI,T0-92 80009  151-0220-00
0171 151-1029-00 TRANSISTOR: FET ,N-CHAN ,SI ,T0-71 80009  151-1029-00
Q181 151-0188-00 TRANSISTOR:PNP ,SI,T0-92 80009  151-0188-00
Q185 151-0130-00 TRANSISTOR:NPN ST ,T0-92 80009  151-0190-00
Q185 151-0220-00 TRANSISTOR:PNP S1,T0-92 80009  151-0220-00
Q196 151-0220-00 TRANSISTOR:PNP ST,T0-92 80009  151-0220-00
Q236 151-1025-00 8010100 5053399 TRANSISTOR: FET ,N—-CHAN,SI,T0-92 04713  SPF3036

(PART OF 0138)

Q267 151-0190-00 TRANSISTOR:NPN ST, T0-92 80009 151-0190-00
Q268 151-0220-00 TRANSISTOR:PNP ST ,T0-92 80009  151-0220-00
Q263 151-0220-00 TRANSISTOR:PNP SI,T0-92 80009  151-0220-00
Q281 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80008  151-0188-00
Q285 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80003  151-0190-00
0410 153-0586-00 8010100 8071449 SEMICOND DVC SE:MATCHED PAIR 80009  153-0586-00
0410 181-0354-00 B071450 TRANSISTOR:PNP ,SI,T0-78 32293  I7S-1200-A
0416 151-0220-00 TRANSISTOR:PNP ST ,T0-92 80009  151-0220-00
0422 153-0587-00 8010100 8071449 SEMICOND DVC SE:MATCHED PAIR 80009  153-0587-00
Q422 151-0236-00 8071450 TRANSISTOR:NPN, ST ,DUAL, TO-77 32293 1751074
Q426 151-0130-00 TRANSISTOR:NPN,SI,T0-92 80003  151-0190-00
Q431 151-0180-00 TRANSISTOR:NPN,S1,T0-92 80009  151-0190-00
Q443 151-0130-00 TRANSISTOR:NPN,SI,T0-92 80008  151-0190-00
Q445 151-0220-00 TRANSISTOR:PNP ,ST,T0-92 80009 151-0220-00
Q451 151-0220-00 TRANSISTOR:PNP ,SI,T0-92 80008  151-0220-00
0501 151-0220-00 TRANSISTOR:PNP,S1,T0-92 80009  151-0220-00
Q511 151-0220-00 TRANSISTOR:PNP ,S1,70-92 80009  151-0220-00
Q521 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00
Q532 151-0130-00 TRANSISTOR:NPN, ST, T0-92 80008  151-0190-00
Q5490 151-0260-00 TRANSISTOR:NPN ST, T0-39 04713 ST1083
0541 151-0220-00 TRANSISTOR:PNP ,S1,T0-92 80009 151-0220-00
Q555 151-0220-00 TRANSISTOR:PNP ,SI,TD-92 80009  151-0220-00
Q558 151-0190-00 TRANSISTOR:NPN, ST ,T0-32 80009  151-0190-00
Q561 151-0307-00 TRANSISTOR:PNP ST, TO-78 . 04713 2N3726
Q571 151-0303-00 TRANSISTOR:NPN,SI,T078 04713 S03167
Q3910 151-0301-00 8010100 B040389 TRANSISTOR:PNP ,S1,T0-18 04713 ST898
Q910 151-0302-00 5040390 TRONSISTOR:NPN,SI,T0-18 04713 57899
Q940 151-0334-00 TRANSISTOR:NPN,SI,T0-126,5EL 04713  SJE914
Q942 151-0190-00 TRAMSISTOR:NPH ST, T0-32 80009  151-0190-00
Q930 151-0302-00 8010100 8040389 TRANSISTOR:NPN SI,T0-18 Q4713  ST899
Q930 151-0301-00 8040390 TRANSISTOR:PNP SI,T0-18 04713 91898
R10 315-0106-00 RES,FXO,FILM:1M OHM,5%,0.250 19701  5043CX1M000J
R20 315-0105-00 RES,FXD,FILM:1M OHM,5%,0.25% 19701 5043CX1M000J
R30 322-0687-07 RES,FXD,FILM:1.005MEG OHM,0.1%,0.25W,TC=T9 19701 5043RE1400SB
R35 322-0624-07 RES,FXD,FILM:990K OHM,0.1%,0.25NW,TC=T9 19701 S043REVI0KOB
R38 321-0289-03 RES,FXD,FILM:10.0K OHM,0.25%,0.1254,7C=T2 07716  CERC10001C
R4 311-1566-00 8010100 8052349 RES VAR NONWW:TRMR ,200 OHM,0.5W 32997  33%27-1-201
R4 311-1568-00 B052350 RES VAR NONWN: TRMR 50 OHM,0.5H 32997  33527-1-500
RSD 322-0687-07 RES,FXD,FILM:1.005MEG OHM,0.1%,0.25W,7C=T9 19701 S043RE1M005B
RS5 322-0624-07 RES,FXD,FILM:990K OHM,0.1%,0.25K,TC=T9 19701  5043RE9S0KOB
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RS8 321-0289-03 RES,FXD,FILM:10.0K OHM,0.25%,0.125W,TC=T2 07716  CEAC10001C
R103 321-0281-00 8010100 B0S59999 RES,FXD,FILM:8.25K OHM,1%,0.125M,TC=TO 19701  5043€D8K250F
R103 321-0239-00 8060000 RES,FXD,FILM:3.01K OHM,1%,0.125K,TC=TO 19701  S043ED3K010F
R105 311-1559-00 RES VAR NONNW:TRMR , 10K OHM,0.5N 32097  33527-1-103
R106 315-0107-00 RES,FXD,FILM:100M OHM ,5%,0.25M 01121 CB1075
R107 315-0107-00 RES,FXD,FI1M:100M OHM,5%,0.25W 01121 CB1075
R120 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25M 57668 NTR25J-E 100E
21 321-0222-00 RES, FXD FILW:2.00K OHM , %,0.1250,TC=T0 19701  S033ED2K00F
R122 315-0512-00 RES ,FXD,FILM:S.1K OHM 5%,0,25R 57668  NTR25J-E05K1
R125 321-0114-00 RES,FXD,FILM:150 OHM,1% ,0 125 W,7C=T0 19701  S033ED1S0ROF
R126 321-0927-07 RES,FXD,FILM:125 OHM,0.1%,0.125K,TC=T9 19701  S033RE125R08
R131 321-0251-00 RES FXD FILM 4,02 0HH,17.,0.125N,TC=T0 19701  S033ED4K020F
R136 321-0199-06 RES,FXD,FILM:1.15K OHM,0.25%,0.125H,TC=T9 07716  CEAE11500C
R137 315-0101-00 RES,FXD,FILM:100 OHM,5%,0,.25W 57668 NTR25J-E 100€
R144 321-0813-07 RES,FXD,FILM:495 OHM,0.1%,0.125MW,TC=T9 19701  5033RE4950B
R145 321-0353-00 RES ,FX0 ,FILM:46.4K OHM,1%,0.12508,TC=T0 07716  CEAD4B401F
R146 321-0272-00 RES,FXD,FILM:6.65K OHM,1%,0.125K,TC=T0 19701  S043ED6KE50F
R152 321-0222-00 RES,FXD,FILM:2.00K OHM,1%,0.1250,TC=T0 19701  S033ED2K00F
R154 321-0225-06 RES,FXD,FILM:2.15K OHM,0.25%,0.125M,T=T94I 07716 CERE21500C
R155 321-0154-00 B010100 8039999 RES ,FX0,FILM:392 OHM,1%,0.125M,TC=T0 07716  CEAD392ROF
R155 321-0150-00 6040000 RES,FXD,FIU4:357 OHM,1%,0.125K,TC=T0 07716  CERD357ROF
R157 315-0564-00 B010100 8059999 RES ,FXD,FILM:S60K OHM,S%,0,25H 19701 5043CX560K0J
R1S57 321-0457-00 B060000 RES,FXD,FILM:562K 1%,0.125 W,TC=T0 19701 5043ED562K0F
R1S8 311-0467-00 RES VAR NONWW:PNL, 100K OHM,0.5W 01121 W77058
R159 311-1567-00 B010100 8039999 RES VAR NONWNM:TRMR ,100 OHM,0.5M 32997  3352T-1-101
R159 311-1566-00 B040000 RES VAR ,NONMW: TRMR , 200 OHM ,0.5W 32997  3352T-1-201
R160 315-0102-00 RES ,FXD,FILM: 1K DHM,SZ,O.ZSH 57668  NTR25JE01K0
R161 311-1564-00 B010100 8059999 RES , VAR NONWN:TRMR ,500 OHM,0.5H 32997  3352T-CKSS01
R161 311-1307-00  BOG0000 RES VAR NONWN: TRMR ,500 OHM ,0.5W 32997  3299n-R27-501
R162 321-0240-00 RES,FXD,FILM:3.09K OHM,1%,0.125K,TC=TO 07716  CEAD30900F
R164 321-0309-00 RES,FXD,FILM:16.2K OHM,1%,0.125W,TC=T0 19701 S033ED16K20F
R166 321-0143-00 RES,FXD,FILM:301 OHM,1%,0.125K,TC=T0 07716 CEAD301ROF
R168 321-0224-00 RES,FXD,FILM:2.10K OHM,1%,0.125W,TC=T0 07716  CEAD21000F
R170 315-0102-00 RES ,FXD,FILM: 1K OHM,S%,0.250 57668 NTR25JE01KO
R171 321-0277-00 RES,FXD,FILM:7.50K OHM,1%,0.129M,7C=T0 26546  NASSD7S01F
R173 321-0239-07 RES,FXD,FILM:3.01K OHM,0.1%,0.1250,TC=T9M] 07716 CERE301008
R175 321-0289-07 RES ,FXD,FILM:10.0K OHM,0.1%,0.1250,TC=T9 19701 S033RE10K008
R176 321-1267-03 RES,FXD,FILM:5.97K OHM,0.25% ,0.125K,TC=T2 19701  S033RCSK971C
R177 321-0147-00 RES,FXD,FILM:332 OHM,1%,0.1290,TC=T0 07716  CERD3II2ROF
R178 311-1494-00 RES ,VAR ,NONNN:PNL , 2K OHM, 1N W/SN 01121 11187

(PART OF S178)

R181 321-0187-00 RES ,FXD,FILM:866 OHM,1%,0.1258,TC=T0 07716  CENDBGEROF
R184 321-0297-00 RES,FXD,FILM:12.1K OHM,1%,0.125W,7C=TO 07716  CEAD12101F
R185 321-0236-00 RES,FXD,FILM:2.80K OHM,1%,0.125W,TC=T0 07716 CEAD2B000F
R191 311-1555-00 RES VAR ,NONMH: TRMR , 100K OHM ,0.5M 32997  3352T-1-104
R193 315-0474-00 RES,FXD,FILM:470K OHM,5%,0.25M 19701 5S043CX470K0J92Y
R195 315-0512-00 RES ,FXD ,FILM:5.1K OHM ,5%,0.25N 57668  NTR2SJ-E05K1
R196 315-0682-00 RES,FXD,FILM:6.8K OHM,5%,0.25N 57668  NTR25J-E06K8
R198 315-0472-00 RES ,FXD,FILM:4.7K OHM,5%,0.250 57668  NTR2SJ-E04K?7
R205 311-1559-00 RES ,VAR ,NONNN:TRMR ,10K OHM,0.5M 32997  33521-1-103
R206 315-0107-00 RES ,FXD,FILM:100M OHM,S%,0.250 01121  CB107S
R207 315-0107-00 RES ,FXD,FILM:100M OHM,5%,0.250 01121 CB1075
R220 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25K 57668 NTR25J-E 100E
R221 321-0222-00 RES, FXD FILM 2.00K OHH 17. 0.125K,TC=T0 19701  S033ED2K00F
R222 315-0512-00 RES,FXD,FILM:5.1K OHM S‘L 0 25K 57668  NTR25J-E05K1
R225 321-0114-00 RES,FXD,FILM:150 OHM,1%,0.125 N,TC=TO 19701  S033ED1S0ROF
R226 321-0927-07 RES ,FXD,FILM:125 OHM,0.1%,0.125W,TC=T9 19701  S033RE125R08
R231 321-0251-00 RES,FXD,FILM:4,02K OHM,1%,0.1250,TC=T0 19701 5033ED4K020F
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B236 321-0199-06 RES,FXD,FILM:1.15K OHM,0.25%,0.1250,7C=T9 07716 CEAE11500C
R237 315-0101-00 RES,FXD,FILN:100 OHN, 5%,0.250 57668 NTR25J-E 100E
R241 321-0813-67 RES,FXD,FILM:495 OHM,0.1%,0.1254,TC=T9 19701  5033RE48508
R245 321-0353-00 RES, FXD,FILM:46,4K OHM,1%,0.125W,TC=T0 07716  CEND4G401F
R246 321-0272-00 RES,FXD,FILM:6.65K OHM,1%,0.125M,TC=T0 19701  5D43ED6KGS0F
R252 321-0222-00 RES,FX0,FILM:2.00K OHM,1%,0.1250,TC=T0 19701  5033ED2KO0F
R25% 321-0225-06 RES,FXD,FILM:2.15K OHM,0.25%,0.125M,T=T9MI 07716 CEAE21500C
R285 321-0154-00 8010100 B033933 RES,FXD,FILM:392 OHM,1%,0.125W,TC=TD 07716  CEAD392ROF
R255 321-0150-00 8040000 RES ,FXD,FILM:357 OHM,1%,0.1254,TC=T0 07716  CEND357R0F
R260 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25H 57669  NTRZSJED1KO
R261 321-0239-00 RES,FXD,FILM:3.01K OHM,1%,0.1250,TC=TO 19701  5043ED3K010F
R262 321-0240-00) RES,FXD,FILM:3.09K OHM,1%,0.1250 ,TC=TO 07716  CENDB30S00F
R254 321-0309-00 RES,FXD,FILM:16.2K OHM,1%,0.125#,TC=TO 19701  5033ED16K20F
R266 321-0143-00 RES ,FXD,FILM:301 OHM,1%,0.1250,TC=TO 07716 CERO301ROF
R268 321-0224-00 RES,FXD,FILM:2,10K OHM,1%,0.125%,TC=T0 07716  CERD21000F
R269 311-1564-00 B010100 8053939 RES,VAR NONWN:TRMR 500 OHM,0.5W 32997  3352T-CK5501
R253 311-1307-00 BO0GO00D RES, VAR NONWW:TRMR 500 OHM ,0.5W 32997  3299W-R27-501
R270 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.251 57668 NTR25JEO1KO
R271 321-0277-00 RES,FXD,FILM:7.50K OHM,1%,0.125%,TC=T0 24546  NASSD7S01F
R273 321-0238-07 RES,FXD,FILN:3.01K OHM,0.1%,0.1254,TC=TIMI 07716  CENE301008
R275 321-0289-07 RES,FXD,FILM:10.0K OHM,0.1%,0.125%,TC=T9 19701  S033RE10K00B
R276 321-1267-03 RES , FXD,FELM:5.97K OHM,0.25%,0.1258,7C=T2 19701 5033RCSKI71C
R277 321-0147-00 RES,FXD,FILM:332 OHM,1%,0.1254,TC=T0 07716  CENO332R0F
R294 321-0314-00 RES,FX0,FILM:18.2K OHM,1%,0.125M,TC=TC0 19701  5043ED18K20F
R285 321-0236-00 RES,FXD,FI{M:2.80K OHM,1%,0.125W,TC=T0 07716  CEND2B00CF
R410 321-0068-00 RES,FXD,FILM:49.9 OHM,0.5%,0.125# ,TC=T0 91637  CMF55116G49R30F
R4 321-0068-00 RES,FXD,FILM:49.9 OHM,0.5%,0.125M,TC=T0 91637  CMF55115G43R30F
R4 315-0680-00 8010100 B071936 RES,FXD,FiLM:68 OHM 5% ,0.25W 57668 NTR25J-EB3ED
Ra14 315-0470-00 BG71937 RES,FYD,FILM:47 OHM ,5%,0.25H 57668 NTR25J-E47E0
RA20 322-0238-00 RES,FX0,FILM:2.94K OHM,1%,0.25%,7C=T0 19701  5043R02K%40F
R21 321-0274-00 RES ,FXD,F1LM:6.98K OHM 1% B 0.125K,TC=T0 19701  5043ED6KIBOF
R422 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25N 57668 NTR25J-E47EQ
R423 321-0068-00 RES,FXD,FILM:AQ 9 OHM,0.5%,0.1251,TC=TO 91637  CMF55116649R30F
Ra24 321-0068-00 RES,FXD,FILM:49.9 OHM,0.5%,0.125W,TC=T0 91637  CMF55116649R30F
Ra431 321-0182-00 RES ,FXD,FILM:768 OHM,1%,0.125W,TC=T0 07716  CEND76BROF
R433 321-0179-00 RES,FXD,FILM:715 OHM,1%,0. 125N,TC=T0 07716  CEAD71SROF
R435 321-0233-00 RES,FXD,FILM:2.61K OHM,1%,0.1290,TC=T0 07716  CEND26100F
R436 315-0472-00 RES,FX0,FILM:4.7K OHM,5%,0.25¢ 57668  NTR25J-EQ4K?
R438 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.254 57668  NTR25J-E02K2
R440 321-0268-00 RES,FXD,FILM:6.04K OHM 1% ,0.1250,TC=TO 19701  S043ED6K040F
Rad1 321-0247-00 RES,FXD,FILM:3.55K OHM,1%,0.125K,TC=TO 19701 S043ED3KESOF
Ra42 321-0400-00 RES,FXD,FILM:143K OHM,1%,0.125#,TC=T0 19701  S043ED143KOF
Ra43 315-0471-00 RES,FXD,FILM:470 OHM 5%,0.250 57668  NTR25.J-E470E
R445 321-0218-00 RES,FXD,FILM:1.82K OHM,1%,0.125W,TC=T0 19701  5033ED1K82F
R446 315-0472-00 RES,FXD,FILM:4.7K OHM 5% ,0.25# 57668 NTR25J-E04K7
Ra4g 315-0222-00 RES,FXD,FILM:2.2K OHM 5% ,0.25W 57668 NTR25J-ED2K2
R450 315-0222-00 . RES,FXD,FILM:2.2K OHM ,57,0.250 57668  NTR25J-E02K2
Rax1 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.250 57668 NTR25J-E 100€
R460 321-0228-00 RES,FXD,FIUM:2.37K OHM,1%,0.125R,TC=TO 19701  SD43ED2KI7F
Ra51 311-1566-00 B010100 8053999 RES,VAR NONWW:TRMR 200 OHM,0.5M 32997  3352T-1-201
Ra451 311-1036-00 B0GO0OCD RES, VAR, NONWW:TRMR 200 OHM,0.5N 32997  3299W-R27-201
Rag2 321-0229-00 RES,FXD,FILM:2.37K OHM,1%,0.125K,TC=T0 19701  S043ED2K37F
Rag4 321-0204-00 RES,FXD,FILM:1.30K OHM,1%,0.1254,TC=TC 19701  S033ED1K300F
R4866 315-0105-00 RES,FXO,FILM: 1M OHM,5%,0.25M 19701  5043CX1M000J
RaB? 311-1057-00 RES, VAR WH:PNL 5K OHM ,2M 73138 7266-371-1
R468 311-0887-00 RES, VAR NONWNW:PNL 50K OHM,10%,0.58 71590 BAO2520017
R470 316-0155-00 RES,FXD,CHPSH:1.5M OHM,10%,0.250 01121 (B15%1
Ra71 316~0155-00 RES,FXD,CMPSN:1.5% OHM,10%,0.251 01121 (B1531
Rar4 321-0408-00 RES,FXD,FILM: 174K OHM,1%,0.129W,TC=T0 07716  CEND17402F

REV OCT 1986 7-7



Replaceable Electrical Parts - AM 502

Tektronix Serial/Assembly No, Mfr,
Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
R475 321-0408-00 RES,FXD,FILM: 174K OHM,1%,0.125N,TC=T0 07716  CEAD17402F
R478 321-0303-00 RES,FXD,FILM:14.0K OHM,1%,0.125K,TC=TO 07716  CEAD 14001F
R479 321-0303-00 RES,FXD,FILM:14.0K OHM,1%,0.125K,TC=T0 07716  CERD 14001F
R480 324-0289-03 RES,FX0,FILM:10.0K DHH,O 25%,0.1261,TC=T2 07716  CEAC10001C
Rag1 321-0816-07 RES,FXD,FILM:5K OHM,0.1%,0.1250,TC=T9 19701  5033RESK000B
R482 321-0222-03 RES,FXD,FILM:2.0K GHM 0.25%,0.1250,TC=T2 19701  5033RC2K000C
R483 321-0193-03 RES,FXD,FILM:1K OHM,0. 251,0 125K, TC=T2 07716  CEAC10000C
Rag4 321~0612-03 RES, FXD,FILM:500 DHN ,0.25%,0 1257! ,TC=T2 19701  S033RCSOOROC
R485 321-0126-03 RES,FXD,FILM:200 OHK,0.25%,0.125M 19701 5033RC200R0OC
R486 321-0097-03 RES,FXD,FILM:100 OHM,0.25%,0.1258,TC=T0 91637  CMF551160100R0C
R487 321-0751-06 RES,FXD,FILM:SO onn,o.zsz,o.125n,rc=rg 91637  CWF55116C50R00C
R488 321-0030-02 RES,FXD,FIWM:20.0 OHM,0.5%,0.125N,TC=T2 91637  CMF55116020R00D
Ra4gg 321-0001-01 RES,FXD,FILM:10.0 OHM,0.5%,0.125N,TC=TO 19701  5033RD1CRO0D
R501 316-0225-00 RES,FXD,CMPSN:2.2M OHM,10%,0.25M 01121 (B2251
R503 321-0452-00 RES,FXD,FILM:499K OHM,1%,0.125W,TC=TO 19701  S043ED499KOF
R504 321-0423-00 RES,FXD,FILM:299K OHM,1%,0.125K,TC=T0 19701  5043ED249K0F
R507 315-0473-00 RES,FXD,FILM:47K OHM,5%,0.258 57668 NTR25J-E47KO
R510 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.25M 57668  NTR25J-E100K
R511 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.250 57668  NTR25J-E100K
RS13 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0,250 57668  NTR254-E100K
R521 316-0276-00 RES,FXD,C“PSN:Z?H 0HM,10%,0.25M 01121  (B2761
R523 321-0423-00 RES,FXD,FILM: 249K OHM,1%,0.125K,TC=T0 19701  S043ED249K0F
R524 321-0452-00 RES ,FXD,FILM:499K OHM,1%,0.125W,TC=T0 19701  5043ED499KOF
RS27 315-0104-00 RES ,FXD,FILM: 100K OHM,5%,0.254 57668  NTR25J-E100K
RS31 315-0224-00 RES,FXD,FILM:220K OHM,5%,0.25H 57668  NTR25J-£220K
R532 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.250 19701  S043CX10K00J
R533 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25H 19701  5043CX10K00J
R536 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.25M 57668  NTR25J-E100K
R541 315-0681-00 RES,FXD,FILM:680 OHM,5%,0.250 57668  NTR25J-€680E
R642 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.250 19701  5043CX10K00J
RSS0 315-0682-00 RES ,FXD,FILM:6.8K OHM 5% ,0.250 97668 NTR25J-E06K8
R551 315-0153-00 RES,FXD,FILM: 15K OHM,5%,0.25M 19701  5043CX15K00J
RS52 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.258 57668 NTR25JE01KO
R553 315-0682-00 RES,FXD,FILM:6.8K OHM,5%,0.25H 57668  NTR25J-E06K8
RS55 315-0302-00 RES ,FXD,FIWM:3K OHM,S%,0.25N 57668  NTR25J-E03K0
R558 315-0302-00 RES,FXD,FIUM:3K OHM,SZ,0.250 57668  NTR25J-E03K0
R559 315-0202-00 RES,FXD,FILM:2K OHM,5%,0.250 57668 NTR25J-€ 2K
RS60 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.250 57668  NTR25J-E 100E
R5B1 315-0181-00 RES,FXD,FILM:180 OHM,5%,0.25N 57668 NTR25J-E180E
RS62 307-0104-00 RES,FX0,CMPSN:3.3 OHM,S5%,0.25M 01121 (B33GS
R570 315-0101-00 RES,FXD,FILM: 100 OHM,5%,0.250 57668  NTR25J-E 100t
RS71 315-0181-00 RES,FXD,FILM: 180 OHM,5%,0.25R 57668 NTR25J-E180E
R572 307-0104-00 RES,FXD,CMPSN:3.3 OHM,5%,0.25N 01121  CB33G5
RS0G0 304-0102-00 8010100 B029999 RES,FXD,CMPSN: 1K OHM,107% 14 01121  6B1021
RS00 303-0511-00 B030000 B0S2349 RES,FXD,CHPSN:510 OHM 5%, 1% 01121 GB5115
RS00 303-0751-00 B052350 RES ,FXD,CMPSN: 750 OHM 5%, 1K 01121 687515
R910 315-0821-00 RES ,FXD,F1LM:820 OHM,5%,0.25K 19701  5043CX820R0J
R915 321-0285~00 RES,FXD,FILM:9.09K OHM,1%,0.125K,TC=T0 07716  CEADIDIVOF
R916 321-0268-00 RES,FXD,FILM:6.04K OHM,1%,0.125W,TC=TO 19701  5043ED6K040F
R920 307-0105-00 RES,FXD,CMPSN:3.9 OHM,5%,0.25N 01121 (B 3965
R922 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.250 19701  S043CX10RR00J
R924 315-0100-00 RES ,FXD, FILH 10 OHN,SZ,U 25K 19701  S043CX10RR0O0J
R926 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.250 19701  5043CX10RR00J
R840 307-0106-00 RES,FXD,CMPSN:4.7 OHW,5%,0.25H 01121 (B 4765
R942 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0,250 57668 NTR25JE01KO
R94S 315-0912-00 RES,FXD,FILM:9.1K OHM,5%,0.25N 57668  NTR25J-E09K1
R946 315-0622-00 RES, FXD "FILM:6.2K OHM ,5%,0.25% 19701 5043CX6K2004
R964 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25W 19701 5043CX10RR00J
R966 315-0100-00 RES,FXD,FILM:10 OHM 5%,0.25W 19701  5043CX10RR0O0J
7-8 REV OCT 1986



Component No.

/968
R370
Re89
R3%0
RA%4
Re85

RT104
RT203
510
S20
S30
$179

S470
5430
5430
U310
Uaso
VR252

VR438

VR#48
VR310

REV OCT 1986

Replaceable Electrical Parts — AM 502

Tektronix  Serial/Assembly No. Mir.

Part No. Effective  Dscont Name & Description Code Mfr. Part No.
315-0100-00 RES,FXD,FILM: 10 OHM 5% ,0.251 19701  5043CX10RR0O0OJ
307-0105-00 RES, FXD,CMPSN:3.9 OHM ,5%,0.250 01121 (B 3965
315-0561-00 RES,FXD,FILM:560 OHM,5%,0.251 19701 5043CXS60R0J
315-0102-00 RES,FXD,FILM:1K OHM 5%,0.25W 57668 NTR25JED1KO
321-0306-00 RES,FXD,FILM:15.0K OHM, 1%,0.125W,TC=T0 19701  5033ED15J00F
321-0306-00 RES,FXD,FILM:15.0K OHM,1%,0.1250,TC=TO 19701  5033E015J00F
307-0181-00 RES , THERMAL: 100K OHM,10% NTC 14193  K10-10002K
307-0181-00 RES , THERMAL: 100K OHM,10% NTC 14193  K10-10002K
260-1207-00 SWITCH, PUSH:DPOT ,28VDC , PUSH-PUSH 59821 ORDER BY DESCR
260-1207-00 SWITCH ,PUSH: DPOT ,28VDC , PUSH-PUSH 59821 ORDER 8Y DESCR
260-1209-00 SWITCH,PUSH: 1BUTTON, 4 POLE,DISPLAY 31918 601347

—— (PART OF R178)

263-1004-00 SW CAM ACTR AS:LF-3DB POINT 50003  263-1004-00
263-1005-00 SW CAM ACTR AS:GAIN 80009  263-1005-00
263-1003-00 SW CAM ACTR AS:HF-30B POINT 80009  263-1003-00
156-0067-00 MICROCKT ,LINEAR:OPNL AMPL,SEL 04713  MC1741CP1
156-0067-00 MICROCKT ,LINEAR:OPNL ANPL,SEL 04713 MC1741CP1
152-0169-00 SEMICOND DVC,DI:ZIEN,SI,12v,5%,0.4%,D0-7638 14552 T0331689
152-0243-00 SEMICOND DVC,DI:ZEN,SI,15V,5%,0.4%,D0-7 04713 SI13203 (1N965B)
162-0243-00 SEMICOND DVC,DI:ZEN,SI, 15V ,5%,0.41,00-7 04713  SI113203 (1N96SB)
152-0123-00 SEMICOND DVC,DI:ZEN,SI,9V,5%,0.50,00-7 04713  SZ11530RL

7-9



Section 8—AM 502

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators

Electrical components shown on the diagrams are in the following units unless noted otherwise:

Capacitors =

Values one or greater are in picofarads (pF).

Values less than one are in microfarads {(uF).

Resistors = Ohms (£2).

Graphic symbols and class designation letters are based on ANSI| Standard Y32.2-1975.
Logic symbology is based on ANSI ¥32.14-1973 in terms of positive logic. Logic symbols depict the logic

function performed and may differ from the manufacturer’s data.

The overline on a signal name indicates that the signal performs its intended function when it goes to the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are:

Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and

Electrical Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A Assembly, separable or repairable H

(circuit board, etc) heat radiator, etc)

Heat dissipating device (heat sink,

S Sw

itch or contactor

T Transformer

AT Attenuator. fixed or variable HR Heater TC Thermocouple
B Motor HY Hybrid circuit TP Test point
8T Battery J Connector, stationary portion 19} Assembly, inseparable or non-repairabie
Cc Capacitor, fixed or variable K Relay (integrated circuit, etc.)
cs Circuit breaker L inductor, fixed or variable v Electron tube
CR Diode, signal or rectifier M Meter VR Voltage regulator (zener diode, etc.)
oL Delay line P Connector, movabte portion w Wirestrap or cable
0s Indicating device (lamp) Q Transistor or silicon-controlled Y Crystal
E Spark Gap, Ferrite bead rectitier b4 Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter RT Thermistor
Plug to E.C. Board
The following special symbols may appear on the diagrams:
Identifies Panel
Strap or Link PIS , Controls, Connectors and
BAL Indicators
. 3
Cam Switch +i12V "
Closure Chart 5 >|‘ 2' Modified Component—See
(Dot indicates 10 SN N Parts List(Depicted in grey,
switch closure mV [ I or with grey outline
closure) 20 WIi6 l| I 50K grey )
SOJ —‘zv |J4/P1Ug Index
SEL Value Selected 3 +i2v > -
at Factory \
| *RM‘ Refer to Waveform
| e 5
+H2v | ot
—o TPI2 TO
é/ J DIAG Refer to Diagram Number
g l .
Test Voltage ' Ji3 P13 J14 Coaxial Connector

Internal
Screwdriver
Adjustment

Functional Block
Outline \‘—

Assembly Number
Board Name

IEY
\ f Shielding
/

Heat Sink

N\ /
/l /Decoupled or Filtered
/Voltage

Etched Circuit Board

/Outlined in Black

VERTICAL AMPLIFIERZ><ana Number "



SO0

FLOATING
POWER SUPPLY
G410 Q443
Q416 Q445
Q4122 Q45)
@426
Q43|

&

Jio (COVUPLING)

EComn Mt

ATTENUATOR

Y

S480
GAIN

&S

T
|
|
1

JiIs

cho)

S20

J20 (COUPLING)

B

ATTENUATOR

<

\f
1
1

GAIN SWITCHED

AMPLIFIER

QlL2
Q.4
QU7
Q68
Q267
Q28

&

. - -4

S440
HF -348

VARIABLE GAIN
STAGE

QT
Qg
Q185

Y

Y

QI95
QI
Q281
Q2649
Q285

Y

PREAMP s4a710
LF -348
Qizl
&
A3 :
QB2 |
A236 1
T
o |
|
1
I
!
!
i
A A DC OFFSET
Q141 QM5

O

%

OUTPUT
AMPLIFIER

Q555
Q558
Q561
57l

&

Y

Y

Y

1582~ 14
REV. B, MAR, 1978

OVER~-RANGE

DETECTOR
Qs0l Q532
Qs Q541
Q521 Q540

&

—>8A  jsso
ouUTPUT
P— —0) |+5V 20mA
MAX
—>27A
+
DS%O

:@) __ovsn -RANGE

4+1S VOLTS S——]

+5 voLTS W——1

—

=15 VOLTS @———

DC SUPPLY 2B S +33.sv
REGULATORS
@990 DSQoo
POWER.
Qato U1
42 U[do
« AN sy
AN
> @ND
8B
> —323.5v

AM 502 Block Diagram 2554
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PARTS LOCATION GRID

AM 502
A B C D E F G H | J K L. M
| B SRETEARC) OO0OCY P
58 R @) s M
. "" & 103 Pd (WQQ(\Q -Z .
[—S_l_—
}@—JQLJ;‘»_?L §,C38 & £\ 4 C58
. - . VI—, I: R{105 R38_4E R40 R58:
me—2 ) ) P v Gas ¥ L5548
o \a,lr% CR?_53 21 RABo F‘Y‘U R3S M R5S5
~ {R553- 0 LRase =
2 F~) {_cr566 17C560 l _\ k
RE51- 17 [RSpY- R203 c3z c3s cs2
= — . C107 _»p 2
S > [ crs7o | €570 11 £ = g}
B =] o [R50 || {czor > § T
s o 2 [ReSOr 4 OFr106 [ B)cRi 28) = S 3
° \10 ) ,_5'355':‘“““ 580 RT07 448~ 5y 1(:_2;30‘“'}4 - c4;‘ ) “‘e
_ 33 O{rz06 R248 MVRMB . : ,
E___, CR561 k307 [ cRr200 fa4s a |
= =@__ 7] K436} R446;% S
3 'Lm cso |§ cs55 csg0
Ca | F 100 A *
[il“] ° % \/F (w! F200 Ol Ra3s— L)
=" ] S49D ~—h N L—W QIO A
14 NN S
R262 37 cas3 Qast —— s10A | [ /H
=] l’ R16 R433 3 (oo
‘e Cl Y ZoRpe O
— C493 =113 3 RAG1 | Q15 ALEY S106 |- [
gﬁ)k-] 195 R26Y | (?tiﬁiﬁ oA wa 4 ( \\ '/"‘\ ( "\;
r— Sl E| S Camo Rwi\ Z i (L1250 CQa31 Ci31 a6 L ~
S e N\ e P v
@= R‘%F@ R10 ]ﬂ R195 i | @ m—@
_h x =} Q
5 : SEEN émto Carer Qaz2 O ) ’L
BaTaY S I i o
o) v
(L y
—  s208 | -
o i
6 - «
1582-15

A1 Main Circuit Board "A’ side.
1 Back of board.

>

REV MAR 1986



&= Voltage and Waveform Conditions

(DCPLI)
SIOA SiI08 Y
RC cHg, Rize 5470
+INPUT cROsS )
p:‘i (":E’ s10 NEUTRALIZATION p sezk )
. pePLy)
10 | I = ouT: RI31 6 oo ¢
3 ! ! [Zi00] Q‘)RM"D o3 ¥ 402K ane o Hev
; ' I +INPUT COMP T i RI21 : ' § e
! (NORMAL) i 2.0K ’ N RIS8
| e | o o a s 100K
| . €30 QI2IA Gy QIBIA STEP GAIN
1813 R120 +2.9 — DC 8AL
| : 100 1 | Pe——
o /9 .&38_ \ | \ S I~ 12t CRI3I
/%7 / T AT w00sM| \ F100 +INPUT GATE e 0 Bl
: 177 LEAKAGE CURRENT ‘éll?kz X 1 CR150 Y/ (DcPLY)
COMP Rlas
| pao[3Y/4 3 S 1 150 HF cMﬂIL‘— \1 @_._ EMT‘?TER
| |+ATTEN
RIOT CRIO8 521
| coMP N )97 100M %TZ |R2|52c. 4 — ,,2\,:554‘( @ Q
I p® ok . ¢iso b= +5Y
oK —) 13-5.4 |CR2507%
I pevLl ¢ S Rioe C‘}a“ CRI09 7\ (DCPLy)
n:vai:P\l o ,BR(l)c()a loom .ol RISS!
J15 - RT104 357
€35 Lo R35 100K SEE PARTS LiST FOR EARLIER
Q152 (SN B057429 & BELOW), 1 >___E l.s-lal A 990K - - - VALUES AND SEMIAL HUMBER GAIN
Q4a10, Q422 = ”+ 1§ ATTEN 1203 RAMGES OF PARTS QUTLINED ¥ gige
| DC CMRPR. R OR DEPICTED M GREY. 3 :
| cR209 @ 200
15V ! A4
s 2 cs8 s M R226 ~INPUT CROSS
Pty 4 RSOSK 1800 G CR2087%, 125 P NEUTRALIZATION Ro5S
REo.
-arTEN | —
INPUT CAP ! R225 ~ )
| cs4 1 150
( | B2 4 —— I —IMPUT GATE R222 / PN 5V
cs2 /AT EN LEAKAGE CURREMNT sk WYy R254 (pCPLY)
| -g-13 1, COME | comp : _J 2.15K
At | F200 R220 H CR23I
| \ 160 L ¢722)
c20 Loo 8\ o— A CalE
cuv |y vE & i capd e NS Qi3I8
| 0.4 Tr T 3852 QB @&
B Lf | o 005 M Q236
20 AN ©cPLY) p % a2zl - 4o.8 o
Q416, Q426, Q431 0] G+ : DTN o ©CPLY (e { \
451 |3 <INPU - +ISV p:
Qa43, Q445, Q45 I 7 mermany - Y2 _3"?40 caan f €& 231 0 Rest | @!528
! & T & @00
DUAL - Al R236 L “
CRA48 SR448 . 115K F—(:)——> s470
PRE 2.2k R253g
S20A 5208 § 2o =)
-I5V +I5V 7
pang ©OCPL) 3.6 @crLD el A VRS2
4TK - 22 4F _|
-5V
C ,_0-15 (oceL)
’
B Q451
(peeLn) (ocpLi)
15V +15V
E iy MR R245
kv Elng 46.4K
Q121, 131, Q141, Q145, (ocPLn Re4s QiAlB
422 kil 6.65
Q152, 0410, Q42 QiatA | i |
< I4F R24|
%‘9‘35‘ b QI45A Q1458 'aSs
+I5V -5V @>®CS>
; R467
(pcpu) D 5K
(2
Q426 ! ~[conrsE]
L -D OFFSET
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o L426 ) oK -
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Component Reference Chart

CKT GRID|CKT GRID|CKT GRID|CKT GRID|CKT GRID| CKT GRID
NO Loc |NO LOC |NO LOC |NO LOC {NO LOC |NO Loc
c28 k3 |cri08 12 |as01 E1 |R185 C2 |R451 J4 |[R926 H6
c30 k3 |crioe J3 0511  F1 {R191 B4 |R460 F4 [R940 cC6
c32 K2 |CR141 H4 0521 E1 |R193 Cc4 |R461 G4 |[R942 E6
c34 kK2 |criso Ga4 |0532 €1 |R195 C5 |R462 F4 [R945  E6
c35 L2 |cri1st D2 |as40 B1 |R196 B85 |R464 H1 |R946  F6
c38 K1 |cr208 13 |Q541 c1 |[R198 A5 [R466 H1 |R964  H6
c48 L3 CR209 J3 Q555 B3 R205 12 R470 F5 R966 H6
Cc50 L3 |CR231 H4 |Q558 A2 |R206 13 R471 E5 |R968 E5
Cc54 M2 |CR250 G4 [Q561 c2 |R207 13 R474 G5 |R970 B5
~ CS5 L3 |cr281 D2 Q57 c3 |R220 14 R475 F5 |R989  BS
Cc58 L1 |CcrR438 J2 |Qg910 B6 |[R221 14 R478 G6 |R990 D5
C107 12 |CR4a1 k4 |Q940 B6 |[R222 H5 [ga79 g |R994 C5
c122 13 |craag «3 |0942 D6 |R225 H5 |Rago G2 (R995 C5
c131 H4 CRS531 D1 Q930 BS R226 1) R481 G1 RT104 H2
C146 16 |[cms55 83 R231 15 |pg4g2 G1 |RT203 H2
C150 H5 |CR558 82 (R10 K4 |[R236 G5 |gag3 G1

Cc164 E3 |[CR560 B2 |R20 K5 |R237 G5 |pagq  G1 [S10A L4
C176 E2 [CRS61 B3 |R30 K3 [R241 U6 gags G2 |siw0B L4
c195 €5 |cRs70 B2 |R35 kK2 |R245 U6 |pase G2 |s20Aa Ls
c207 12 |[cRs71 B2 |R38 K2 |R246 H6 |gpag7 F1 |s208 L6
c222 15 R40 L2 |R252 G5 |gpags F1 |s30 L1
€231 W5 |F100 J3 [R50 L2 |R254  HS 1gagg F2 |s178 C3
c252 G5 |F200 13 |RS5 L2 |R255 G5 sa70t E5
c264 E4 RS8 L2 |R260 D4 iggp1 D1 |S480  G3
c276 €3 |L164 F3 |R103  H1 |R261  E3 |pgo3 D1 |s490t B4
ca31 44 |L264 F4 |R105 12 |R262 D4 |pg54 D1

ca33 44 |L416 U5 [R106 12 |R264  E4 557 D1 (U910 A6
cass ka4 |L426 ks |[R107 13 |R266 E4 |ggig  F2 |usgo A5
caas 42 |Lea5 K3 |R120 14 |R268  E4 g5y gy

caa3 L4 P40 K3 R121 14 R269 ca R513 EF1 VR252 G5
ca48 K3 Q121 14 R122 H4 R270 F3 R521 G3 VR438 42
C450 Ka [Q131 H4 |[R125 H4 |R271 E2 R523 E1 VR448 43
Cc470 F5 [Q136 H4 |R126 14 R273 E2 R524 b1 |vroto cs
ca71 Es [Q141 15 R131 13 R275 D3 |Rs27 E1

ca72 Fe [Q145 16 R136 G4 |R276 D3 R532 B1

ca73 E6 |Q152 Ga |R137 G4 |R277 D3 R533 c1

cago B4 |Q162 D3 |R141 U6 |R284 D2 |R536 C1

c491 A4 Q164 E3 R145 J5 R285 c2 R541 B1

caas B4 0167 F3 |R146  He |R410 U5 |RS42 Al

cassa A4 Joes E3 |R152  G3 ([R411 U6 [RS550 B2

cas5t c2 |@171  F2 |R154 H3 |R414- U5 |RS51 A2

cas6t c2 |0181 E2 |R155 G4 |R420 K5 |RS552 D2

ca97t c2 Jjo1ss D2 |R157 F1 [R421 K5 |RS53 B2

cag8t B2 Jo195 <c4 |[R159 G5 |[R422 K5 |R555 B3

caget B2 |Q196 5 |R160 D3 [R423 K5 |RS558 B2

c530 F1 (0236 H4 |R161 D3 |[R424 K6 |R559 B2

cs36 C1 l0267 F3 |R162 D3 |R431 44 |RS60  C2

cs52 cCc2 0268 F3 [R164 E3 |R433 J4 | R561 A2

cs60 B2 (0269 C5 |R166 E3 |R435 J4  |R562  C2

cs70 B2 Q281 E2 |R168 D4 |R436 J3 |R570 C2

co910 Be (@285 D2 |R170 F2 |R438 J2 | RS71 B3

Cc922 ps [Q410* J5 R171 E2 |R440 Ka | RS72 c3

c924 He [0416 Ja R173 E2 |R441 K4 | R90O A4

C926 He [Q422* U5 R175 D2 |R442 K4 |R910 D6

Cco30 B85 (@426 K5 |R176 D3 |R443 K4 |R915 C5

cos2 D6 |0431 Ja [R177 D2 |R445 K3 |R916 D6

Cc960 C5 (@443 L4 |R178  E3 |R446 U3 |R920 C5

c964 G6 [0445 K& |R181 E2 |R448 J2 |R922 E5

co66 G [0451 44 |R184 C1 |R450 U4 |R924  H6

ce68 D5

*See Parts List for
serial number ranges.
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VOLTAGE AND WAVEFORM CONDITIONS

Dangerous potentials exist at several points throughout this instrument. When the instrument
is operated with the covers removed, do not touch exposed connections or components.
Some transistors have voltages present on their cases. Disconnect the power source before

replacing parts.

The voltages and waveforms shown on the diagram 1 and 2 were taken with the AM 502 front panel

controls set as follows:

pushbutton out

VOLTAGES WAVEFORMS®
GAIN 100 GAIN 100
+100 pushbutton out =100
HF —3 dB switch 1 MHz HF —3 dB switch 1 MHz
LF —3 dB switch DC LF —3 dB switch DC

+ input AC pushbutton out + input AC pushbutton out
GND pushbutton in GND pushbutton out

— input AC pushbutton out — input AC pushbutton out
GND pushbutton in GND pushbutton in

STEP GAIN centered STEP GAIN centered

DC BAL DC BAL

DC OFFSET centered DC OFFSET centered

(COURSE - FINE)

*Ground reference: center

horizontal graticule line

(COURSE- FINE)

The waveforms shown were taken with a 50 mV square-wave input signal applied to the + input

connector of the AM 50

2.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital muitimeter
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13
Digital Multimeter used with readout equipped, 7000-series oscilloscope).

Wavetorm Conditions. The waveforms shown are actual waveform photographs taken with a
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factor shown on the
waveform is the actual deflection factor from the probe tip. Voltages and waveforms on the diagrams are
not absolute and may vary between instruments because of component tolerances, internal calibration,
or front-panel settings. Readouts are simulated in larger-than-normal type.

o

.-

100m\/
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VOLTAGE AND WAVEFORM CONDITIONS

Dangerous potentials exist at several points throughout this instrument. When the instrument
is operated with the covers removed, do not touch exposed connections or components.
Some transistors have voltages present on their cases. Disconnect the power source before
replacing parts.

The voltages and waveforms shown on the diagram 1 and 2 were taken with the AM 502 front panel
controls set as follows:

VOLTAGES WAVEFORMS®
GAIN 100 GAIN 100
=100 pushbutton out +=100 pushbutton out
HF —3 dB switch 1 MHz HF —3 dB switch 1 MHz
LF —3 dB switch DC LF —3 dB switch DC
+ input AC pushbutton out + input AC pushbutton out
GND pushbutton in GND pushbutton out
— input AC pushbutton out — input AC pushbutton out
GND pushbutton in GND pushbutton in
STEP GAIN centered STEP GAIN centered
DC BAL DC BAL
DC OFFSET centered DC OFFSET centered
(COURSE - FINE) (COURSE- FINE)

*Ground reference: center horizontal graticule line

The waveforms shown were taken with a 50 mV square-wave input signal applied to the + input
connector of the AM 502.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7013
Digital Multimeter used with readout equipped, 7000-series oscilloscope).

Waveform Conditions. The waveforms shown are actual waveform photographs taken with a
Tektronix Oscilloscope Camera System and Projected Graticule. Vertical deflection factorshownon the
waveform is the actual deflection factor from the probe tip. Voltages and waveforms on the diagrams are
not absolute and may vary between instruments because of component tolerances, internal calibration,
or front-panel settings. Readouts are simulated in larger-than-normal type.




& Voltage and Waveform Conditions

-Q162, Q171

Q164 (SN B057429 & BELOW)

Q167, Q168, Q181, Q185
Q195, Q196, Q267, Q268
Q269, Q281, Q285

STEP aAIN (DCPL 2)
L

(DCPL 2)

(DCPL 3)
+15Y

o

TWISTED
Pjy {0550}
OVER
RANGE

4550 _

SOK
AC BA +15¥ -15Y R168 QITIA —©
\ *® . ’0 Q18I
s o o
B W
Q168 +5v
c176
R160 | 4.7 +5V
IK _!_ 3
AN \%_ " @ L +15V Q54!
Ql6ZA R1b6 RITS \ +15v
Liea g 301 10.0K R
ﬁ QS
RSI10 .-+14.f
100k R513
161
6o +15Y 53 5V
T wW— RS31 C536
f;‘l‘;l?K (DCPL 3) 220K \4F
~15v +
©& ® D & Ry
RIT7
coLL 32
QI52A 4
+ R541 Q540
—( @ @ [szznqa 680
3 120K 4
b & ‘ @
2 9 1 R542
S JR 5480 e Qi85 ™= oK 3
o S 4 GAIN b Coo) 32 L
<> 0w (OCPL 2) L ; ( Ty} 1 r7
_ o4 DCPL3) | cs30
(€AY si78 g.za%?( = G
(@] Q285 -] 7
&OstLé (ocm.va) 3 R277 )
p:
+IS 332 %f%i - SEE PARTS LIST FOR EARLIER
R196 L) AR | . = VALUES AND SERIAL NUMBER
u @ @)@ Gb@ 6.8k (OCPL3 0% CR 28 RANGES OF PARTS OUTLINED
Q196 5.97K -15y OR DEPICTED IN GREY.
Q195 (DCPL 3)
—AM-
3RH?( )
4.7
S5y (DCPL3)
(Dc?m 3) 15V
RI9:
R269 ®© 4701( Ri91 +15Y HSY
=0 I 100K RSTI
VARIABLE cI9s
R 1an 0269 wos {5 >l HSV RsSS - 180
Lz64 R266 DC BAL -15 ’ % (DCPL 3) R550
R27S
Q628 301 (ocrt2) -5V 10.0K 68K
(ochu 3) GO |
@ Q648 U
oUTPUT
Rﬁi’" - - DC LEVEL C42;6
0268 -
rve) QI718 R273
=2 (=T 30K RS5I 3
% R210 5 Qz8i K
| R271 @ "
7.50K } @ R552
Y15V
(DCPL 3)
=179
R553
68K
~I
1582- 19 Bvz
AM 502 REV DEC 1984 Ourput AmpPLiFIER @

a9 | outPuT
+5Y 20mA
MAX

Q501, Q511, Q521, Q532
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VOLTAGE CONDITIONS

Dangerous potentials exist at several points throughout this instrument. When the instrument
is operated with the covers removed, do not touch exposed connections or components.
Some transistors have voltages present on their cases. Disconnect the power source before
replacing parts.

The voltages shown on the diagram were taken with the AM 502 front panel controls setas follows:

VOLTAGES
QGain 100
=100 pushbutton out
HF —3 dB switch 1 MHz
LF —3 dB switch DC
+ input AC pushbutton out
GND pushbutton in
— input AC pushbutton out
GND pushbutton in
STEP GAIN centered
DC BAL
DC OFFSET centered

(COURSE - FINE)

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter
with a 10 megohm input impedance (TEKTRONIX DM 501 Digital Multimeter or TEKTRONIX 7D13
Digital Multimeter used with readout equipped, 7000-series oscilloscope).
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Section 9—AM 502

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to include the following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable.

if a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

Change information, if any, is located at the rear of this
manual.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example of the indentation system
used in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts List, an item Name is separated from the
description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

ABBREVIATIONS

" INCH ELCTRN  ELECTRON

# NUMBER SIZE ELEC ELECTRICAL

ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT

ASSEM ASSEMBLED EXT EXTERNAL

ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE

AWG AMERICAN WIRE GAGE FLH FLAT HEAD

BD BOARD FLTR FILTER

BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE FT FOOT

BSHG BUSHING FXD FIXED

CAB CABINET GSKT GASKET

CAP CAPACITOR HDL HANDLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE

CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE [[o] INSIDE DIAMETER
DEG DEGREE I0ENT IDENTIFICATION

OWR DRAWER IMPLA IMPELLER

IN INCH SE SINGLE END
INCAND  INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR  LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

[o]-1s] ORDER BY DESCRIPTION sQ SQUARE

[e]s} OUTSIDE DIAMETER SST STAINLESS STEEL
OovH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE SwW SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR



Replaceable Mechanical Parts - AM 502

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

City, State, Zip Code

DOVER OH 44622

NORMALK CT 06852
CLEVELAND OH 44125

CAMP HILL PR 17011
KENILHORTH NJ 07033
CAMPBELLSVILLE, KY 42718
JENKINTONN PR 19046

ELK GROVE VILLAGE IL 60007
CINCINNATI OH 45206

NEST HARTFORD CT 06110
ELGIN IL 60120

ELGIN IL 60120

LONG ISLAND CITY NY 11101
BEAVERTON OR 97077

GLENDALE CA 91201
TUCKRHOE NY 10707
ROCKFORD IL 61101

BEAVERTON OR 97005
CHICAGO IL 650609
SAN FRANCISCO CA 94107

Mir,
Code Manufacturer Address
02107 SPARTA MFG CO 5200 N ROOSTER RO
P 0 BOX 449
09922 BURNDY CORP RICHARDS AVE
12327 FREEMAY CORP 9301 ALLEN DR
13511 AMPHENOL CADRE OIV BUNKER RAMO CORP LOS GATOS CA
22526 DU PONT E I DE NEMOURS AND CO INC 30 HUNTER LANE
DU PONT CONNECTOR SYSTEMS
28520 HEYCO MOLDED PRODUCTS 147 MICHIGAN AVE
P 0 BOX 160
45722 USM CORP., PARKER-KALON FASTENER DIV
56878 SPS TECHNOLOGIES INC HIGHLAND AVE
71159 BRISTOL SOCKET SCRENM CO RATERBURY CT
71785 TRR INC 1501 MORSE AVE
TR CINCH CONNECTORS
73743 FISCHER SPECIAL MFG CO 446 MORGAN ST
76445 HOLO-KROME €0 31 BROOK ST
77900 SHAKEPROOF SAINT CHARLES RD
DIV OF ILLINDIS TOOL NORKS
78189 TLLINOIS TOOL NORKS INC ST CHARLES ROAD
SHAKEPROOF DIVISION
79136 HOLDES KOHINOOR INC 47-16 AUSTEL PLACE
80009 TEKTRONIX INC 4900 S N GRIFFITH OR
P 0 80X 500
83385 MICRODOT MANUFACTURING INC 3221 N BIG BEAVER RD TROY MI 48098
GREER-CENTRAL DIV
86928 SEASTROM MFG CO INC 701 SONORA AVE
91836 KINGS ELECTRONICS CO INC 40 MARBLEDALE RORD
93907 TEXTRON INC 600 18TH AVE
CAMCAR DIV
TK0392  NORTHWEST FASTENER SALES INC 7923 SN CIRRUS ORIVE
TXK0435  LEMIS SCREN CO 4114 S PEORIA
TKOS07 O HARA METRAL PRODUCTS CO 542 BRANNAN ST
S-2



Replaceable Mechanical Parts - AM 502

Fig. &
Index  Tektronix Serial/Assembly No, Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1-1 337-1399-01 B010100 8130524 2 SHIELD,ELEC:SIOE 80009 337-1399-01
337-1399-01 B130525 1 SHIELD ,ELEC:SIDE 80009 337-1399-01
-2 337-1399-00 B130525 1 SHIELD,ELEC:SIOE 80003 337-1399-00
-3 366-0494-00 1 KNOB:GRAY NITH SETSCREM 80009 ' 366-0494-00
213-0153-00 1 .SETSCREN:5-40 X 0.125,STL TK0392 ORDER BY DESCR
-4 366-1518-00 8010100 B040799 1 KNOB:GY,0.083 10 X 0,392 00 X 0.4 H 80009 366-1518-00
213-0153-00 8010100 8040799 1 .SETSCREN:5-40 X 0.125,5TL TK0392 ORDER BY DESCR
366-1084-00 8040800 B049999 1 KNOB:GY,0.08 1D X 0.392 0D X 0.4 H 80009 366-1084-00
213-0725-00 B040800 B049999 1 .SETSCREW:3-48 X 0.094,STL 566878 ORDER BY DESCR
366-1023-00 8050000 1 KNOB:GY,0.127 1D X 0.392 0D X 0.531 H 80009 366-1023-00
213-0246-00 8050000 1 .SETSCREN:5-40 X 0.094,STL 71159 ORDER BY DESCR
-5 366-1101-00 1 KNOB:GY,0.127 1D X 0.706 00 X 0.6 H 80009 366-1101-00
213-0153-00 1 .SETSCREM:S5-40 X 0.125,5TL TKG392 ORDER BY DESCR
-6 366-1317-00 1 KNGB:RED CAL,0.127 1D X 0.5 00 X 0.531 H 80009 366-1317-00
213-0153-00 1 .SETSCREN:5—40 X 0.125,STL TK03392 ORDER 8Y DESCR
-7  _ 366-1001-00 1 KNOB:GY,0.252 10 X 0.925 00 X 0.67 80008 366-1001-00
213-0153-00 2 .SETSCREN:5-40 X 0.125,S5TL TK0392 ORDER BY DESCR
- 366-1163-00 2 KNOB:GY ,0.127 1D X 0.392 0D X 0.466 H 80009 366-1163-00
213-0153-06 1 .SETSCREN:5-40 X 0.125,STL TK0392 ORDER BY DESCR
-9 366-1257-11 2 PUSH BUTTON:SIL GY ,AC PRE 80009 366-1257-11
-10 366-1257-12 2 PUSH BUTTON:SIL GY,CHG GND 80009 366-1257-12
-1 366-1489-31 1 PUSH BUTTON:SIL GY,DIVIDE BY 10 80009 366-1489-31
-2  426-0681-00 5 FRAME ,PUSH BTN: 80009 426-0681-00
214-1840-00 8010100 B053579 1 PIN ,KNOB SECRG:0.12 L X 0.094-0.1 OD,ACETAL 80009 214-1840-00
-13 366-1422-01 8010100 B053579 1 KNOB: LATCH 80009 366-1422-01
366-1690-00 BO0S53580 1 KNOB ,LATCH:SIL GY,0.53 X 0.23 X 1.059 80009 366-1690-00
-14 129-0103-00 1 POST ,B0G ,ELEC:ASSEMBLY 80009 129-0103-00
(ATTACHING PARTS)
-15 210-0455-00 1 NUT ,PLAIN HEX:0.25-28 X 0.375,BRS NP 73743 3089-402
-16 210-0223-00 1 TERKINAL,LUG:0.26 1D,LOCKING ,BRZ TIN PL 86928 5441-37
(END ATTACHING PARTS)
200-0103-00 1 NUT ,PLAIN,KNURL:0.25-28 X 0.375"00 BRASS 80008 200-0103-00
123-0077-00 1 .STUD,SHOULDERED:0.938 L X 0.375,0.250-28 80009 129-0077-00
-17 131-0955-00 2 CONN ,RCPT ,ELEC:BNC, FEMALE 13511 31-279
-18 131-0818-00 1 CONM ,RCPT ,ELEC:BNC, FEMALE 91836 KC-19-153
-19 384-1221-06 B010100 8049999 1 EXTENSION SHAFT:3.0 L X 0.081 00,SST 80009 384-1221-00
384-0415-01 BOS0000 1 EXTENSION SHAFT:3.18 L X 0.081 0D,STEEL 80009 384-0415-01
-20 —_— 1 RESISTOR VARIABLE: (SEE R468 REPL)
(ATTACHING PARTS)
-21 210-0583-00 1 NUT ,PLAIN HEX:0.25-32 X 0.312,8RS CD PL 73743 2X-20319-402
-2 210-0940-00 1 WASHER ,FLAT:0.25 1D X 0.375 00 X 0.02,STL 12327 ORDER BY DESCR
(END ATTACHING PARTS)
-23 ——— —— 1 RESISTOR ,YARIABLE: (SEE R158 REPL)
(ATTACHING PARTS)
-24 210-0583-00 1 NUT ,PLAIN HEX:0.25-32 X 0.312,BRS CD PL 73743 2%-20319-402
=25 210-0940-00 1 NASHER ,FLAT:0.25 1D X 0.375 00 X 0.02,STL 12327 ORDER BY DESCR
(END ATTACHING PARTS)
-26 358-0378-00 8010100 B054649 2 BUSHING ,SLEEVE:0.131 10 X 0.18 00 X 0.125 L 80009 358-0378-00
358-0599-00 B054650 2 BUSHING ,SLEEVE:0.125-10 X 0.25 00 X 0.234 28520 B-187-125
=27 358-0029-00 1 BSHG ,MACH THD:0.375-32 X 0.5 HEX,BRS NP 80009 358-0029-00
(RTTACHING PARTS)
-28 210-0590-00 1 NUT ,PLAIN HEX:0.375-32 X 0.438 BRS CD PL 73743 28269-402
-29 210-0978-00 1 NASHER ,FLAT:0.375 1D X 0.5 00 X 0.024,STL 12327 ORDER BY DESCR
(END ATTACHING PARTS)
-30 333-1741-00 1 PANEL ,FRONT: 80009 333-1711-00
-3 214-1513-01 B010100 8053579 1 LCH,PL-IN RTNG:PLASTIC 80009 214-1513-01
105-0719-00 B053580 1 LATCH,RETAINING : PLUG-IN 80009 105-0719-00
(ATTACHING PARTS)
-32  213-0254-00 1 SCREM,TPG,TF:2-32 X 0.25,TYPE B,FLH,100 DEG 45722 ORDER BY DESCR
-33 105-0718-00 B053580 B054529 1 BAR,LATCH RLSE: 80009 105-0718-00
105-0718-01 8054530 1 BAR,LATCH RLSE: 80009 105-0718-01
(END ATTACHING PARTS)
-34 200-0935-00 2  BASE,LAMPHOLDER:0.29 0D X 0.19 L,BK PLSTC 80009 200-0935-00
-35 378-0602-01 1 LENS ,LIGHT : AMBER 80009 378-0602-01
-36 378-0602-00 1 LENS, LIGHT :GREEN 80009 378-0602-00
-37 352-0157-00 2 LAMPHOLDER: (1)T-2 UNBASED ,RHITE 80009 352-0157-00
-39 386-2529-00 8010100 B043999 1 SUBPANEL , FRONT: 80009 386-2529-00

REY OCT 1986 9-3



Replaceable Mechanicai Parts - AM 502

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1- 386-2529-01 B050000 1 SUBPANEL , FRONT : 80009 386-2529-01
(ATTACHING PARTS)
-39 213-0229-00 8010100 B054759 4 SCREN,TPG,TF:6-20 X 0.375,TYPE B,FLH,STL 93907 ORDER BY DESCR
213-0123-00 8054760 4 SCREN, TPG,TF:6-32 X 0.375,SPCL TYPE,FLH 93907 234-21940-026
(END ATTACHING PARTS)
-40 337-1782-00 B010100 8049999 1 SHIELD ,ELEC:REAR PANEL 80009 337-1782-00
337-1782-01 B050000 1 SHIELD ,ELEC:REAR 80009 337-1782-01
-41 214-1061-00 1 CONTACT ,ELEC:GROUNDING,CU BE 80009 214-1061-00
-42 426-0725-00 1 FR SECT,PLUG-IN:TOP 80009 426-0725-00
(ATTACHING PARTS)
-43 213-01456-00 2 SCREM,TPG, TF:6-20 X 0.312,TYPE B,PNH,STL 83385 ORDER BY DESCR
) (END ATTACHING PARTS)
~44 386-3657-00 8053580 8055259 2 SUPPORT ,PLUG-IN: 80009 386-3657-00
386-3657-01 B055260 2 SUPPORT ,PLUG-IN: 93907 ORDER B8Y DESCR
-45 210-1270-00 8053580 2 MASHER ,FLAT:0.141 ID X 0.219 0D X 0.04,AL 80003 210-1270-00
-46 426-0724-00 1 FR SECT ,PLUG-IN:BOTTOM 80009 426-0724-00
(ATTACHING PARTS)
-47 213-0146-00 1 SCREN,TPG,TF:6-20 X 0.312,TYPE 8,PNH,STL 83385 ORDER BY DESCR
-48 211-0012-00 1 SCREM ,MACHINE:4-40 X 0.375,PNH,STL TK0435 ORDER BY DESCR
-49 210-0406-00 1 NUT ,PLAIN HEX:4-40 X 0.188,BRS CD PL 73743 12161-50
(END ATTACHING PARTS)
-50 376-0033-00 1 CPLG ,SHAFT ,RGD:0.082 & 0.128 1D,AL 80009 376-0039-00
213-0075-00 2 .SETSCREN:4-40 X 0.094 ,STL 74445 QRDER BY DESCR
51 —_ 1 CKT BOARD ASSY:MAIN(SEE A1 REPL)
-52 —— —— 1 .TRANSISTOR: (SEE A1Q940 REPL)
-53 210-1122-00 1 . .NASHER ,10CK:0.12 ID,DISHED,0.025 THK,STL 86928 ORDER BY DESCR
-54 210-0910-00 1 . .NASHER ,FLAT:0.19 00 X 0.281 0D X 0.046 02107 S—47-11
-85 131-0604-00 36 .CONTACT ,ELEC:CKT 8D SN,SPR,CU BE 80009 131-0604-00
-56 136-0252-04 8010100 B030294 72 .SOCKET ,PIN TERM:U/N 0.016-0.018 DIA PINS 22526 75060-007
136-0252-04 B030295 56 .SOCKET ,PIN TERM:U/M 0.016-0.018 DIA PINS 22526 75060-007
136-0514-00 B030295 B058919 2 .SKT ,PL-IN ELEX:MICROCIRCUIT 8 DIP 09922 DILBBP-108
57 200-0687-01 1 .COVER ,XSTR:T0-5,ACETAL 80009 200-0687-01
131-0608-00 4 .TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
-58 136-0235-00 1 .SKT ,PL-IN ELEK:TRANSISTOR,6 CONTACT 71785 133-96-12-062
-59 —— ——— 1 .RESISTOR ,VARIABLE: (SEE A1R467 REPL)
. (PTTACHING PARTS)
-60 210-0583-00 1 .NUT ,PLAIN HEX:0.25-32 X 0.312,BRS CD PL 73743 2X-20319-402
-61 210-0045-00 1 JNASHER ,LOCK:0.261 ID,INTL,0.018 THK,STL 77900 1214-05-00-0541C
62 210-1025-00 8010100 8059999 2 JNASHER ,FLAT:0.312 [D X 0.469 00 X 0.031,BR 12327 ORDER BY DESCR
.S
210-0465-00 B0GOODO 1 NUT PLAIN HEX:0.25-32 X 0.375,BRS CO PL 73743  3095-402
.(END ATTACHING PARTS)
-63 407-1337-00 1 BRACKET ,VAR RES:STEEL 80009 407-1337-00
.(ATTACHING PARTS)
~-64 211-0008-00 2 .SCREW MACHINE:4-40 ¥ 0.25,PNH,STL 93907 ORDER BY DESCR
-65 210-0551-00 2 JNUT ,PLAIN HEX:4-40 X 0.25,ST CD PL TK0435 ORDER BY DESCR
.(END ATTACHING PARTS)
-66 337-1883-00 2 LSHIELD ,ELEC:PUSHBUTTON ,CTR 80009 337-1883-00
-67 —— ——— 2 JSRITCH,PUSH: (SEE 41510 AND A1S20 REPL)
-68 361-0385-00 8010100 8052349 8 JSPACER,PB SH:0.164 L,GREEN POLYCARBONATE 90009 361-0385-00
361-0384-00 8052350 8 JSPACER ,PB SW:0.133 L,RED POLYCARBONATE 90009 361-0384-00
-69 — 1 SHITCH PUSH: (SEE Q1530 REPL)
-70 361-0383-00 2 .SPCR,PB SW:0.33 L,CHARCOAL ,POLYCRRBONATE 80008 361-0383-00
-7 344-0154-00 4 .CLIP ELECTRICAL: FUSE,CKT BD MT 80009 344-0154-00
198-2155-00 1 JHIRE SET ELEC: 90009 198-2155-00
-72 175-0825-00 1 ..CABLE,SP ELEC:2,26 ANG,STRD,PVC JKT,RBN 80003 175-0825-00
-73 179-0826-00 1 ..CABLE,SP ,ELEC:3,26 AWG,STRD,PVC JKT ,RBN 80009 175-0826-00
-74 131-0707-00 4 ..CONTACT ,ELEC:22-26 QNG ,BRS,CU BE GLD PL 22526 47439-000
-75 352-0162-02 1 ..HLDR ,TERM CONN:4 WIRE,RED 890009 352-0162-02
-76 179-2028-00 1 JRIRING HARNESS:MAIN 80009 179-2028-00
175-3112-00 1 .CABLE ASSY,RF:50 OHM COAX,0.958 L 80009 175-3112-00
-7 384-0173-00 1 EXTENSION SHAFT:6.439 L X 0.125 STEP 00,STL 80009 384-0173-00
-78 384-0348-01 1 EXTENSION SHAFT:9.161 L X 0.125 STEP 0D 80009 384-0348-01
263-1004-00 1 SH CaM ACTR AS:LF-308 POINT 80009 263-1004-00
(ATTACHING PARTS)
-79 211-0116-00 B010100 8057469 q SCR,ASSEM WSHR:4-40 X 0.312,PNH,BRS NP 77900 ORDER BY DESCR
211-0292-00 B057470 q SCR,ASSEM WSHR:4-40 X 0.29,PNH,BRS NI PL 78189 51-040445-01
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Replaceable Mechanical Parts - AM 502

Fig. &
Index  Tektronix Serial/Assembly No. Mfr,
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1- (END ATTACHING PARTS)
-80 200-1598-00 1 .COVER ,CAM SN:16 ELEMENTS 80008 200-1598-00
-81 354-0218-00 1 .RING ,RETRINING:EXT ,CRESCENT ,U/0 0.25 DIA 79136 5103-25-5-10-R
-82 401-0155-00 1 .BEARING ,CAM SW:FRONT ,0.454 DIN CAM 80009 401-0155-00
-83 131-0840-00 1 .CONTACT ,ELEC:GROUNDING ,NI BE 80009 131-0840-00
-04 214-1704-01 2 .SPRING ,FLAT:0.52 X 0.125 X 0.008,CU 8E 80009 214-1704-01
-85 214-1127-00 2 .ROLLER ,DETENT:0.125 DIA X 0.125,55T 80009 214-1127-00
-86 105-0496-00 1 ACTUATOR ,CAM SH:LF-308 80009 105-0498-00
-87 401-0156-00 1 .BEARING ,CAM SH:REAR,0.454 DIA CAM 80009 401-0156-00
-88 210-0406-00 4 .NUT PLAIN HEX:4-40 X 0.188,BRS CD PL 73743 12161-50
213-0075-00 2 .SETSCREN:4-40 X 0.094 ,STL 74445 ORDER BY DESCR
263-1003-00 1 SK COM ACTR AS:HF-3DB POINT 80009 263-1003-00
(ATTACHING PARTS)
-89 211-0116-00 4 SCR,ASSEM WSHR:4-40 X 0.312,PNH,BRS NP 77900 ORDER BY DESCR
(END DTTACHING PARTS)
-0 200-1597-00 1 .COVER,CAM SH:10 ELEMENTS 80009 200-1597-00
-91 354-0219-00 1 .RING ,RETAINING: EXT ,CRESCENT U/0 0.25 DIA 79136 5103-25-5-10-R
-92  401-0155-00 1 JBEARING ,CAM SN:FRONT,0.454 OIN CAM 80009 401-0155-00
-93 131-1248-00 1 .CONTACT ,ELEC:SHAFT GND NI BE 80009 131-1248-00
-94 214-1704-00 1 .SPRING ,FLAT:0.52 X 0.125 X 0.006,CU BE 80009 214-1704-00
-95 214-1704-01 1 .SPRING ,FLAT:0.52 X 0.125 X 0.008,CY BE 80008 214-1704-01
-96 214-1127-00 2 .ROLLER DETENT:0.125 OIA X 0.125,SST 80009 214-1127-00
-97 105-0502-00 1 ACTUATOR ,CAM SW:HF-3DB 80003 105-0502-00
-93 401-0156-00 1 .BEARING ,CAM SW:REAR,0.454 DIA CAM 80009 401-0156-00
-99 210-0406-00 4 NUT ,PLAIN ,HEX:4-40 X 0.188,8RS CO PL 73743 12161-50
213-0075-00 2 .SETSCREN:4-40 X 0.094 ,STL 74445 ORDER BY DESCR
263-1005-00 1 SN CAM ACTR AS:GAIN i 80009 263-1005-00
(ATTACHING PARTS)
-100 211-0116-00 5 SCR,ASSEM NSHR:4—40 X 0.312,PNH,BRS NP 77900 ORDER BY DESCR
(END ATTACHING PARTS)
-101  200-1596-00 1 .COVER ,CAM SM:10 ELEMENTS 80009 200-1596-00
. (ATTACHING PARTS)
-102  211-0008-00 4 .SCREN MACHINE:4-40 X 0.25,PNH,STL 93907 ORDER BY DESCR
-103  210-0004-00 q RASHER ,LOCK:#4 INTL,0.015 THK,STL 77900 1204-00-00-0541C
-104  210-0406-00 3 .NUT ,PLAIN HEX:4-40 X 0.188,BRS CO PL 73743 12161-50
-105 131-0963-00 1 .CONTACT ,ELEC:GROUNDING ,PH BRI W/BRACKET TK0507 ORDER 8Y DESCR
. (END ATTACHING PARTS) .
-106  354-0391-00 1 .RING ,RETAINING:EXT,U/0 0.438 DIA SFT 80008 354-0391-00
-107 401-0081-02 1 .BEARING ,CAM SW:FRONT W/0 MOUNTING BOSSES 80009 401-0081-02
-108 214-1139-03 1 .SPRING ,FLAT:0.885 X 0.156 CU BE RED CLR 80009 214-1139-03
-109 214-1139-02 1 .SPRING ,FLAT:0.885 X 0.156 CU BE GRN CLR 80009 214-1139-02
-110 214-1127-00 2 .ROLLER DETENT:0.125 DIA X 0.125,5ST 80008 214-1127-00
-111  105-0503-00 1 ACTURTOR ,CAM SK:GAIN 80009 105-0503-00
-112  401-0115-00 1 .BEARING ,CAM SW:CNTR,0.83 DIA CAM,0BL 8D 80009 401-0115-00
210-0406-00 3 .NUT ,PLAIN HEX:4-40 X 0.188,BRS CD PL 73743 12161-50
131-0963-00 1 .CONTACT ,ELEC:GROUNDING ,PH BRI N/BRACKET TK0507 ORDER BY DESCR
-113  384-1220-00 1 EXTENSION SHAFT:8.038 L X 0.125 00,AL 80009 384-1220-00
-114  376-0029-00 8010100 B059999 1 CPLG,SHAFT ,RGD:0.128 10 X 0.312 00,AL 80009 376-0023-00
376-0051-00 B060000 8070609 1 CPLG ,SHAFT ,FLEX:0.127 ID X 0.375 0D 80009 376-0051-00
376-0051-01 8070610 1 CPLG ,SHAFT ,FLEX:0.127 10 X 0.375 0D 80009 376-0051-01
213-0075-00 2 .SETSCREN:4-40 X 0.094 ,STL 74445 ORDER BY DESCR
-5 — — 1 RESISTOR ,VARIABLE: (SEE R178/5178 REPL)
(ATTACHING PARTS)
-116  210-0583-00 1 NUT ,PLAIN HEX:0.25-32 X 0.312,BRS CO PL 73743 2X-20319-402
-117  210-0045-00 2 NASHER,LOCK:0.264 ID,INTL,0.018 THK,STL 77900 1214-05-00-0541C
-118  407-0803-00 1 BRACKET ,ELEC SW:BRASS 80009 407-0803-00
(END ATTACHING PARTS)
STANDRRD ACCESSORIES
070-1582-01 1 MANUAL  TECH: INSTRUCTION 80009 070-1582-01
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FIG. 1 EXPLODED

AM 502
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