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INTRODUCTION 

The PG 506 Calibration Generator is designed to 
operate in a TM 500Series Power Module. The instrument 
is a combination Amplitude Calibrator and Square Wave 
Pulse Generator intended for calibration and adjustments 
of oscilloscope amplifier systems with a 50.ohm or l- 
megohm input &stance. 

The Amplitude Calibrator function provides either a f 
dc voltage or a 1 kHz square-wave output. as selected by 
an internal switch. Peak-to-peak amplitudes from 0.2 
millivolt to 100 volts across a I-megohm load and 
amplitudes of 100 microvolts to 5 volts across a 50.ohm 
load areavailable. Outputamplitudesareselected inal.2, 
5 sequence. 

Because errors are often stated as a percentage, an 
Internaldigitaldifferentialvoltmsterwithfront-panellight- 
emitting diode (LED) readout is used to provideadisplay 
equal to oscilloscope vertical or horizontal deflection 
errors. If the indicated deflection on an oscilloscope 
graticuledoesnotagreewiththsproperreferenceline,the 
output amplitude from the PG 506 Amplitude Calibrator 
can bevaried until theproperalignment isobtained. In this 
operating mode, the front-panel readout isadirectdisplay 
of the oscilloscope deflection error. 

A 5 mA Current Loop is provided. which supplies 
current (dc or 1 kHz) for calibration of Current probes. 

The Pulse Generator provides three square-wave out- 
puts: variable High Amplitude pulses and simultaneous 
positive- and negative-going Fast Rise. variable- 
amplitude pulses. In the Pulse Generator mode, the Period 
is selectable from one microsecond to 10 milliseconds in 
decaae steps, A variable control extends the maximum 
period to at least 100 milliseconds (for each decadestep. 
the period is variable over a IO:1 range). A positive going 
pretrigger output is also provided for triggering external 
equipment. 

section l-PG 506 

OPERATING 
INSTRUCTIONS 

Installation and Removal 

[ WARNING 1 

Dangerous voltage may be pr.%ent on the ironl- 
panol ENC connector labeled AMP1 OUTPUT 
(HlGH or STD). Before installation. turn the control 
labeled AMPLITUDE (VOLTS /NT0 1 MO) ftrlly 
counter-clockwise (ccw), cl the control labeled 

If is nor recommended 
B live Power Module. 

The PG 506 is calibrated and ready to use aa received. 

Referring to Fig. 1-1, install the PG 506. 

To remove the PG 506 from the Power Module. pull the 
release latch to disengage the plug-in and pull straight 
out. 

Refer to the foldout pages for a description of front- 
panel controls, connectors. and rear connector 
assignments. 

Preliminary Checks 

Make all desired connections to equipment under test 
before applying power to the PG 506. The power switch 
on the Power Module. Power application to I:h& PG 506 
indicated by the PERIOD light turning on, or the light 
behind the knob skirt of the AMPLITUDE control switch 
being lighted. 

The front-panel LED’s can be tested (868 display) 
setting the three-position Mode switch to STW AMPL 
position, then pushing and holding the VARIABLE knob 
concentric with the AMPLITUDE switch. 

To test the digital voltmeter system, release the 
VARIABLE knob to the out position and rotate the control 
in both directions. 



Operating Instructions-PG 506 

Fig. l-1. PG 506 Installation and Remow. 

Allow 15 to 20 minutes warmup time for all equipment Oscilloscope Controls 

1, AMPLITUDE CALIBRATOR MODE 

Connections and Terminations 

To use the PG 506 Amplitude Calibrator system, set the 
mode switch to the STD AMPL position. Connect the 
1 kHz calibrated amplitude signal at the AMPL OUTPUT 
connector to the input of an oscilloscope through a 
coaxial cable that has a 50-ohm characteristic impedanca 
(RG-58/U) with a maximum length of 42 inches (shorter 
cablei can be used). 

With acable termination of 1 Mnand the DEFLECTION 
ERROR display off, the 1 kHz signal peak-to-peak output 
amplitude Will be equal to the indicated reading on the 
AMPLITUDE switch. If the cable is terminated into a 50- 
ohm load, use an output amplitude in the 10.volt to 0.2- 
millivolt rang@: the output amplitude will then be one-half 
the indicated reading on the AMPLITUDE switch. 

The deflection factor (either vertical or horizontal) for 
oscilloscopes is the ratio of the amplitude of the input 
signal to the amount of beam deflection produced on the 
cathode-ray tube (crt), usually stated as volts per division 
of deflection (Volts/Div). Calibration proceo’uresforsome 
oscilloscopes require that the gain be set and the deflec- 
tion accuracy be checked with a probe (properlycompen- 
sated) connected between the PG 506 and the os- 
cilloscope input connector. 

For oscilloscope gain adjustments and checking of 
deflection accuracies, it is always best to set all o$- 
cilloscope controls exactly as called out in the calibration I 

and performance sections of the oscilloscope instruction 
manual. However, it may be found desirable to set the I 
oscilloscope sweep controls to a 0.1 millisecond/division _ 
(or faster) swap rate and free-run the Sweep when 
performing vertical deflection (amplitude) checks and _ 
adjustments. This procedure produces two horizontal 
traces that are separated vertically by an amount propor- 
tional to the peak-to-peak amplitude of the 1 ktlr square- 
wave from the PG 506. At faster weep rates, the display l = 
becomes more readable. 

II 



Deflection Error Readout 

When performing gain adjustments on oscilloscope or 
amplifier systems, it is mandatory that the DEFLECTION 
ERROR readout be turned off in ordertoobtain calibrated 
output amplitudes. The PG 506 DEFLECTION ERROR 
readout feature finds its greatest use in its ability to allow 
an operator to verify the oscilloscope deflection accuracy 
associated with amplifier gain and input attenuators. 

I Gain adjustments foroscilloscopeamplifiersareusual- 
ty made at low levels, for example; at a 10 mV/div 

1 

deflection factor and a50 mVsignalfrom IhePG 506.This 
ratio corresponds to five majorgraticuledivisionsof beam 
deflection, If the gain of the oscilloscope amplifier SySiEm 

is low. the indicated deflection will be less than five major 
I graricule divisions, for example; 4.8 major divisions. The 

I 
VARIABLE AMPLITUDE (OUT) control on the PG 506can 
then be used to increase the output amplitude Until the 
total deflection isexactlyfivemajordivisions.Atthispoint. 

1 

the DEFLECTION ERROR readout will read 4.0% LOW. 
Conversely,iftheoscilloscopeamplifisrsystemgainistoo 
high, the indicated deflection on the crt will be above the 

I 

proper reference line. for example: 5.2 major divisions. 
Using the VARIABLE AMPLITUDE control on the PG 506 
to reduce the output amplitude for exactly five major 
divisions of deflection will produce a DEFLECTION 

I - ERROR readout of 4.0% HIGH. 

For some oscilloscopes the deflection factor may not 
he constant throughout the full vertical dimension of the 
graticule, due to compression orexpansion nonlinearities. 
To check for this type of nonlinearity; center s two- 
division display, then position the display to the top of the 
graticule. Measure any deflection errors with the PG 506 
VARIABLE AMPLITUDE control. Next, position the two- 
division display to the bottom of thegraticuleand measure 
thedeflectionerrors.Thesenonlinearitiesshould betaken 
into account when making meawrements with full 
graticule deflection, or with the crt trace positioned 
towards the top or bottom graticule limits and using small 
deflection factors. 

current Loop 

One end of the Current Loop is grounded and ter- 
minates a precision voltage divider. The direction of the 
arrow is oriented for conventional current. To obtain a 
calibrated 5 mA from the Current Loop, set the mode 
switch to STD AMPL position and the AMPLITUDE 
control switch to the 100 V position. The DEFLECTION 

1 ERROR readout should be off, or adjusted to read 0.0%. 

I 

The current signal can be either dc or 1 ktlz square-wave 
current, as selected by an internal switch. 

Operating Instructions-PG 506 

PULSE GENERATOR MODE 

General 

In order to ensure waveform fidelity when using the 
Pulse Generator function of the PG 506, the following 
precautions should be observed. 

1. Use high quality 50-ohm coaxial cable, conneCtor% 
and terminations (where applicable). hhske all connec- 
tions as tight and short as possible. 

2. Reduce capacitive and inductive loads to a 
minimum. Aisetime degradation occurs with long cable 
lengths. 

3. Minimum risetime and pulse aberrations are ob- 
tained with SO-ohm loads and loads must be capable of 
dissipating the power available at any output connector in 
sny operating mode. 

4. The external equipment is assumed to have no dc 
voltage across the load to which the PG 506 is connected. 
If a dc voltage exists, the output amplitude from the 
PG 506 will be in error by the amount of the dc offset. To 
prevent de-offs@ errors. couple the PG 506 outputs 
through a dc blocking capacitor to the load. The time 
constant of the coupling Capacitor and the total resistance 
in series must be long enough to maintain pulse flatness. 

High Amplitude Output 

To use the PG 506 Pulse Generator $ystt?m to produce 
high amplitude square-waves, set the mode switch to 
HIGH AMPL position and connect external equipment to 
the AMPL OUTPUT HIGH connector. Set the Period 
controls for the period or frequency desired. The output 
amplitude of this signal can be adjusted with the PULSE 
AMPLITUDE control. 

1-3 



Operating Instructions-PG 506 

This signal can be used toadjust oscilloscopeamplifier 
input capacitance, attenuator compensation networks, 
and otherinternalfrequencycompensation networks.The 
AMPL OUTPUT HIGH signal is negative with respect to 
ground, with its risetime related to the rising portion (from 
a negative potential) of the waveform. Refer to Fig. i-2. 
The absolute peak-to-peak value of the square-wave is 
determined by the load resistance and the setting of the 
PULSE AMPLITUDE control. Table l-l lists the typical 
amplifudes available when the PG 506 is terminated into 
three different load resistances. 

REFERENCE EDGE 

FAST RISE 
REFERENCE EDGE 

,“+& --J pj( n 

REFERENCE EDGE 

Fy -m;l::7 

,., 
OUTPUT 

Fig. 1-2. OuIFul $.re,,a,F from FG 506 Square Wave Generator 
system. Dashed line Is zero volt level for each waveform. CTRlG 
OUT SierraI leads HIGH AMPL Fulre by al,oet la nanosedondz 
and leads FAST RISE pulse by about 8 nanoseconds. 

TABLE 1-i 

HIGH AMPL OUTPUT PULSE AMPLITUDE Control’ 
Termination MIN ! MAX 

50 0 Load 0.3 v p-13 5.2 v P-O 

600 fl Load 1.9 V D-D 32.5 V D-D 

1 MR Load 3.8 V p-p 1 >%O.O V p-p 

‘Approximate amFlltudes. 

Fast Rise Outputs 

To use the PG 506 Pulse Generator system to produce 
low amplitude. fast-rise square-waves. set the mode 
switch to FAST RISE position and connect external 
equipment to the FAST RISE OUTPUTS connector(s) 
the PERIOD controls for the period or frequency desired. 
The output amplitude can be adjusted by the PULSE 
AMPLITUDE control. Coaxial cable, P,N 012-0482-00 
should be used when operating the PG 506 in a FAST 
RISE mode. 

These signals are usually used to adjust high- 
frequency compensation networks in oscilloscope 
amplifier circuits. Theadjustmentsare madeforoptimum 
response (minimum, aberrations). The risetime and 
amplitude specifications for the FAST RISE outputsapply 
only when they are terminated into a 50-ohm load. Larger 
amplitudes (greater than 1 volt peak-to-peak) can be 
obtained from these output connectors under unter- 
minated conditions, but the risstime specification is no 
longer applicable. 

GENERAL INFORMATION 
Aisetime Considerations 

The PG 506 can be used in conjunction with an 
oscilloscope to determine the risetime of a device under 
test (dut). Risetima is normally measured (unless 
otherwise specified) between the 10% and 90% amplitude 
levels on the leading edge of a waveformThe risetimeofa 
displayed waveform is illustrated in Fig. i-3. 

Before measuring the risetime of a device under test, I 

thecombined risetimeof thePG 506outputsignalandthe 
oscilloscope vertical amplifier system must be known. 
Refer to Fig. 1-3 for the percentage error to be expected 
when the two devices are cascaded. Sweep timing ac- 
curacy should be verified before any risetime 
measurements are made. Inaccuracies in the sweep 
timing and display reading errors must be added 
algebraically to the percentage error obtained from com- 
putations related to Fig. I-3. 

Thegraphfor Fig. I-3can beusedasaguidelineforthe 
following general conclusions. 

1. Oscilloscopes should have a vertical system 
risetime about one-seventh of the fastest signal applied to 
keep system errors to a minimum. I 

2. Conversely. if the signal risetime is at least seven 
times faster than the risetime of the oscilloscope vertical L 
system, the displayed (observed) waveform will have a 
risetime that is very close to the risetime of the vertical 
system. 
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3, The displayed risetime as observed on any OS- 
cilloscope can never be fasler than the risetime of the 
slowest device in the System. 

than expected. If a fast-step signal produces a crt display 
with little or no overshoot or ringing, the product of 
oscilloscope risetime and oscilloscope bandwidth should 
result in afactorwhosevalue lies between0.329and0.350. 

Risetime of a displayed waveform is related to total 
system bandwidth. A System with limited high-frequency The following steps describe the procedure to follow in 
response will produce a displayed risetime that is slower determining the risetime of a device under test. 
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1. Connect the appropriate output signal from the 
PG 506 to the oscilloscope vertical input with a short 50. 
ohm coaxial cable terminated into a do-ohm load. 

2. Set the oscilloscope controls to display the leading 
edge of the waveform. Risetime measurements should be 
made over the largest part of the graticule area possible. 
When the fastest sweep rate is relatively slow compared 
with the vertical system risetime (or the scale is small), 
measurements become confined to small sections of the 
graticule. and the probability of display reading errors 
becomes greater. 

3. Measure the time duration between the 10% and 
90% amplitude levels. ThiS is the combined risetime of the 
PG 506 and the oscilloscope (T,,). 

4. Disconnect the coaxial cable and 50-ohm tsrmina- 
tion from the oscilloscope. 

5. Connect the coaxial cable from the PG 506 to the 
input of the device under test and connect the output of 
the device under test to the oscilloscope vertical input. 
Terminate the dut in its characteristic impedance for 
optimum performance. 

6 Set the oscilloscope controls to display the leading 
edge of the displayed waveform and measure the time 
duration between the 10% and 90% amplitude levels (over 
the Same graticule area, if possible). This is the total 
system risstime (T,,). 

7. Calculate the risetime of the device undertest using 
the following formula: 

Checking Amplifier Response 

The square-wave output signals from the PG 506 can 
be used to check the response of active or passive 
systems. Because the characteristics of a pulse from the 
PG 506 is known (see ELECTRICAL CHARACTER- 
ISTICS), distortion of the waveform b,eyond these limits is 
due to the device under test. 

The compensation of an ac-voltage divider, such as 
used in theinputattenuatorofanoscilloscopeorapassive 
attenUatOr probe, can be checked by observing its 
response when a square-wave signal is applied, Correct 
response is shown by optimum square corner on the 
displayed waveform. If the waveform has overshoot, 
rolloff. or front-oornerrounding.thesystem isnotcorrect- 

justments. When performing these compensation checks, 
the repetition rate of the applied square-wave signal 
should be at least 3 to 4 decades above the low-frequency 
cutoff point (frequency, where the eauivalent sine-wave 
amplitude is 30% down). 

Fig. l-4. Typical wavelorms showing correct and lntorrect eom- 
pensation ad,“stmena. 

The low end cut-off frequency (due to RCcoupling) for 
anamplifiercan beapproximatedveryclosely by using the 
following procedure. 

1. Apply a square-wave at a repetition rate that is not 
affected by the low-frequency limit, 

@ ‘i-6 



2. Slowly reduce the square-wave frequency and 
adjust the oscilloscope (amplifier) controls to display a 
signal similar to Fig. I-5. 

Operating Instructions-PC 506 

Fig. l-6 illustrates other waveform distortion effects 
that may be observed if amplifier circuits are not properly 
compensated for low frequencies. 

,,- ,,- 
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Fig. l-5. Llmlted low frequency response due lo RC coupling. 
Ratio V,lV, cm be used to determine the low end cul-off 
frequency (ree text). Wavelorm is due to phase lead and low 
ampllt”de for low frequencies. 

3. Determine the ratio between theamplitude Iev~ls. VI 
and VI. Note that VI andV* arepeakvaluesabovsthezero- 
volt reference Iwel. 

4. The equivalent RC product can be determined by 
using the following formula; where F, is the applied 
frequency for a given ratio of VI/V> (greater than unity). 

1 
= 2 F:, In VI/VI 

RC (for square-waves only) 

5. Using the RC product obtained in step 4. calculate 
the low-end cut-off frequency. 

F,. (3 de, r 159 x 1o-1 
RC 

For example: if the applied frequency. F:,, is IO Hz and the 
amplitude values shown in Fig. l-5 are used. the lowercut- 
off frequency is calculated to be about 1.6 Hr. 

L. Low frequency phsw lagging. 

C. Low frequency gain is high. 

Fig. I-6. Distortion of square WBV~S caused by low frequency 
emcls 

Fig. l-l illustrates waveform distortion due to incorrect 
high-frequency compensations. Ringing indicates in- 
correct peaking adjustments or undesired inductive 
effects, while excessive overshoot and rolloff indicates 
incorrect capacitive adjustments. Limited high-frequency 
response is also indicated by risetime measurements that 
are much slower than expected (see Risetime Con- 
siderations). Impedance mismatching will usually show 
up as excessive aberrations somewhere along the flat 
portion of the waveform. 
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Fig. l-f. Typlcal wawtorm showing ringing at front corner. 

ELECTRICAL CHARACTERISTICS 

STANDARD AMPLITUDE OUTPUT 

Amplitude (Peak- 
to-Peak) 

1 Mn Load: 200 microvolts to 100 volts in 
s 1,2.5 seqtience. 

50 C’l Load: 100 microv?lts to 5 volts in 
a 1.2.5 sequence. 

Accuracy: Within 0.25%. +I PV. 

Period: Approximately one millisecond 
(I km square-wave, cnoppeo dC). 

Amplitude (dc) Selected by internal switch. 

Accuracy: Same as stated for peak-to-peak 
values, except that accuiaey IS 
not specified for amplitudes 
below 100 mV. 

Deflection Error 
Readout 

Range: 17.5%. 

Resolution: Within 0.1% 

HIGH AMPLITUDE OUTPUT 

Amplitude (Peak- 
to-Peak) 

Unterminated: 6 volts or less to at least 
60 volts. 

50-n Load: 

Polarity: 

output 
Resistance: 

Output Period: 

Accuracy: 

Variable: 

Duty Cycle: 

Risetime 

Unterminated 

50-n Loed: 

Leading Edge 
Aberrations: 

FAST RISE OUTPUTS 

Amplitude (Peak- 
to-Peak) 

50-n Load: 

Polarity: 

output 
Resistance: 

Risetime 

50-t? Load: 

Leading Edge 
Aberrations: 

0.5 Volta or less to at ieast 
5 volts 

Positive. Measured from a neg- 
ative potential to ground. 

600 fl, within 5%. 

1 ,ue to IO ms ir’ decade steps, 

Within 5%. 

Extends output period to at 
least 100 ms. Xl to greater than 
X10 range for each decade step. 

Approximately 50% 

100 nanoseconds or less at 
output connector. 

lo nanoseconds or less 

During first 50 nanoseconds. 
Within 2% of signal peak-to- 
peak amplitude or 50 millivolts, 
whichever is greater. 

100 millivolts or less to at 
least 1 Volt. 

Simultaneous positive and neg- 
ative. Positive is measured from 
a negative potential to ground. 
Negative is measured from a 
positive potential to ground. 

50 n. within 3% at either 
output cOnnectOr. 

One nanosecond or less. 

During first IO nanoseconds. 
Within 2% of Signal peak-to- 
peak amplitude or 10 millivolts. 
whichever is greater. 



Output Period: 

Accuracy: 

seconds 

1 us lo 10 ms in decade steps. 

Within 5%. Duty Cycle: 

least 100 ms. Xl to igreater then 
X10 range for each decade step. 

Approximately 50%. 
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THEORY 
OF OPERATION 

Primary Power 

The 120~volt dc supply is the main powersourceforthe 
Standard Amplitude system. 

the Digital Voltmeter circuitry, the Fast Rise stages, and 
two operational amplifier circuits in the Standard 

I 

Amplitude system. 

The -72~volt. variable dc supply is the main power 
source for the High Amplitude section. This supply can 
vary from about -10 volts to about -72 volts. dependent 
upon operating conditions. 

All of the,above dc supplies are produced by conven- 
tional, full-wave bridge rectifier circuits that are driven by 
an inverter system that changes a de voltage to 25 ktlz 
power in the primary and secondaries of T130. Each 
supply is switched on or off, dependent upon the 
operating modes. 

The 5.2.volt dc supply is derived from a 11.5~volt dc 
source in the Power Module and is distributed mainly to 
the Period Generator. Counter Circuits, and certain logic 
gates. This supply is also used as a return for the High 
Amplitude circuits. 

CRiO and CRll, togetherwith CIO. convert 25voltsac 
(rms) from two transformer secondaries in the Power 
Module to about 35 volts dc. VRlO sets and regulates the 
base voltage of emitter-follower 015 to about 15 volts, 
establishing a fixed 14 volt supply for the 25.kHz free- 
running multivibrator (Q90-QlOO). 

The output at the collectors of the free-running mul- 
tivibrator circuit has a peak-to-peak amplitude of about 5 
volts, and the positive swing is limited to about +5.@ volts 
by CR86 and CR105. This signal drives the bases of Q85 
and Q120 for the inverter system. The feedback connec- 
tions from the collectors of QBO and Q125, through CR80 
and CR125, ensures that both transistors are never on at 
the same time. 

The maximum voltage swing at the collectors of Q80 
and 0125 is about twice the dc level established at the 
junction of L35 and C36 in any operating mode. For the 
High Amplitude mode, this dc level is dependent on the 

_ setting of the PULSE AMPLITUDE control and the sxter- 
nal load that terminates the PG 506. With a i-megohm 
(unterminated) load, the dc level will be about 3.5 volts for 
the MIN position and about 20 volts for the MAX Position. 

Remote voltage sensing to regulate the -72.volt 
variable supply originates in the High Amplitude circuit 
and is applied through CR27 to pin 4 of voltage regulator 
u20. 

When the PG 506 is in a Standard Amplitude or Fast 
Rise mode, the junction of L35 and C36 is about 20 volts 
dc, with the -72-v& variable supply disconnected from 
the High Amplitude circuitry 

Voltage regulation fortheStandardAmplitud%and Fast 
Rise modes is dependent upon the peak voltage (about 10 
volts) developed across C75 by the half-wave rectifier 
action of CR78, which obtains its ac voltage from a sense 
winding of T130. The peak level across 05 is applied to a 
voltage divider composed of R31. R30. and R29. The 
quiescent level set on pin 4 of U20 by the adjustment of 
R30 determines the quiescent current through the NPN 
series-pass transistor. Pin 4 of U20 is the inverting input 
terminal for an internal comparator. and any voltage 
change on pin 4 causes a voltage change in the opposite 
direction on pin 10. R30 is adjusted to produce a potential 
difference of exactly 33.00 volts across the 116.5volt 
supplies. 

Current limiting for the35-volt dc input iscontrolled by 
the voltage drop across R22. If pin 2 of U20 goes about 0.6 
volt more positive than pin 3. pin IO goes negative to limit 
current through the NPN series-pass transistor and the 
load. CR22 protects a transistor internal to U20. C22 
frequency compensates the voltage regulator. VR30 is not 
normally on; it protects the.supply from over-voltage 
conditions if the potential difference across it exceeds 12 
volts. 

U20 sets its own reference voltage Of about 7 volts on 
pin 6. with pin 5 being the non-inverting input to an 
internal comparator. The reference voltage on pin 6 is 
divided down by R40 and R42 to set a reference level of 5.2 
volts on pin 2 of error amplifier U50. 

Voltage regulation of the 5.2.volt supply is ac- 
complished by comparing the voltage level on pin 3 of U50 
with thevoltagereferenceon pin2. lfthevoltageon pin3is 
higher than the reference level, the output of US0 goes 
positive. This voltage increase is applied through emitter- 
follower Q60 to the base of the PNPseries-pass transistor. 
This action decreases current in the PNP series-pass 
transistor and the load, returning the 5.2.volt supply to its 
original level. 
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VR56 and CR55 operate as current limiting control 
devices. The normal operating potential at the baseof Q60 
is about 9.2 volts, with VR55 and CR55 not conducting. If 
the load current increases (due to lower load resistance). 
pin 3 of U50 goes negative. This drives the base of 060 
negativetoabout8.3volts.Theaction issufficient tocause 
VR.55 and CR55 to conduct, clamping the emitter of 060 
and the base of the PNP series-pass transistor to about 9 
volts. R65 limits the load current to about 1.5 amperes. 

An over-voltage condition of about one volt on the 5.22 
volt supply causes VU45 to conduct. developing a SCR 
firing pulse across R45. If 045 turns on, the output level is 
clamped to about 0.2 volt. 

The collector of 070 wve~ as a 5-volt source for the 
Digital Voltmeter and Display circuits when the PG 506 is 
in a Standard Amplitude mode. 

Standard Amplftude 

The Standard Amplitude system consists of two sec- 
tions,ahigh-voltagesectionanda$O-ohmso”rceseetion. 
Output amplitudes of 100 V. 50 V, and 20 V originate 
directly from a precision voltage divider composed of 
R276. R277. R276. R275, and the 5 mA Current Loop. For 
these three output amplitudes, the input to the 50-ohm 
source section is disconnected and pin 2 of U375 is 
grounded through R380. With pin 2 of U375 grounded, its 
output locks the base of Q365 to f16 volts, disabling the 
current drive for the 50-ohm source section. 

120 V from the Primary Power system is applied to the 
emitterof~280,a10mAc”rrentso”rce.This10mAissplit 
between two b,ranches Containing matched diodes: 5 mA 
through CR280A and the precision divider. 2 and 5 mA 
through CR280B from the 100.volt bus. I” the dc mode, 
0255 and 0270 are cut off (due to saturation of U255) and 
the quiescent level at the anodes of the matched diodes is 
about 100.7 volts. 

With S225 closed, (VARIABLE AMPLITUDE control 
pushed in, and DEFLECTION ERROR readout off), a IOO- 
volt bus is established across a voltage divider composed 
of R237 and R234. The reference source for the loo-volt 
bus originates with Zener diode VR210, which produces 
an exact g-volt drop whendrawingexactly7.5mAthrough 
R210. The g-volt level across R210 also serves as a 
reference voltage for the Digital Voltmeter circuit. 

When R205 has been adjusted to produce exactly 
100.000 volts across an external I-megohm load, pins 2 
and 3 of U200 will be essentially at the same potential (9 V) 
and pin 6 of U200 is at a quiescent level of about 4 volts. 
Theemitterof 0190 will beat18voltsandthispointserves 
as a regulated voltage source to power operational 
amplifiers in the 50.ohm ?.o”rce section. Because a190 is 
included in the feedback loop around U200, the current 
through VR210 and R210 remains Constant. 

One milliampere through R237 and R234 sets a g-volt 
level on pin 2 of U240. t’in 3 of U240 is returned to the g-volt 
Zener reference through R225A and R215. With almost 
equal potentials on each side of R225A, the CurrerIt 
through this network is in the low microampere range. 
R225A tracks with R225B and serves only as a variable 
Th&enin input impedance for the non-inverting input 
terminal of U240, which aids in stabilizing the offset bias 
current. 

U240 and the circuitry associated with 0245 and Q290 
operateasavoltage regulating circuitfortheloo-volt bus. 
Any voltage change on the 100”volt bus is sensed across 
R237 (or through C237) and applied to pin 2 of U240. Q245 
operates es a level shifter and signal inversion through 
Q290 returns the 100.volt bus to its calibrated level. CR290 
and CR291 operate to limit turn-on surge current through 
Q290. 

When the VARIABLE AMPLITUDE control is released 
to theout position, R237 isdisconnectedfromgroundand 
R227 is inserted in series with R22SB. The 100.volt bus 
now becomes a variable level. R2256 can adjust the IOO- 
volt bus over a range of approximately 92-108 volts 
(!&O%), and the regulating circuit will hold the selECted 
level. The difference in potential between the adjustable 
level on the loo-volt bus and the g-volt Zener reference is 
applied totheDigitalVoltmetercircuitryforDEFLECTlON 
ERROR readout (100 volts equals 0.0%). 

When the 1 kHz (calibrated amplitude) mode is se- 
lected, a 1 kHz square-wave is applied to the base of Q270 
through U255 and emitter follower, 0255. The positive 
step on the ba$e of Q’270 saturates this transistor, pulling 
its collector below 0.4 volt. This action disconnects 
CR280A and CR280B. allowing the voltage swing across 
the precision divider to start from ground and rise to the 
level selected on the variable bus when Q270 is Cut Off by 
the negative Step of the 1 kWz signal. 



The 50-ohm source section must drive either a 1. 
megohm or50-ohmexternal load resistance. This require- 
ment is met by using a constant-current supply; which, by 
definition. will alter its output voltage by just the proper 
amount to maintain its total output current at a constant 
value when the load resistance changes. The SO-ohm 
source section operates only when amplitude settings of 
10 volts or lower are selected. 

A nominal 14.volt input to the50-ohmsourcessction is 
derived from the precision divider at the junction of R275 
and R276 and applied to pin 2 of U375 (R380 is dis- 
connected from ground). This input voltage will always be 
a dc level proportional to the dc level established on the 
100.volt bus. U375 and Q365 operate as a tracking voltage 
source. If the input to U375 changes by 5%. the collector 
voltage of 0365 changes by 5% 

The constant-current supply is programmed by 
current-setting resistors in series with theemitterof Q325 
and thecollectOrOfQ365toproducethreeseleCtedoutput 
current levels through CR320. Selected calibrated 
currents of 200 mA, 100 mA, or40 mAsplit between three 
branches consisting of R316, the symmetrical pi (ladder) 
attenuator network, and the external load. With R340 
properly adjusted. three voltage levels (10 V. 5 V, or 2 V) 
can he selected to appear across R316 for an external 
termination of one megohm. With an external termination 
of 50 ohms, the three selected levels across R316 will drop 
to 5 V, 2.5 V. or 1 V. Each section of the ladder attenuator 
divides by 10 and if the level across R316 isconsidered to 
be a 0 dS reference, the total attenuation is 80 dB (20 dB 
per section). The attenuator presents an output im- 
pedance of 50 ohms at any voltage take-off point. 

Regulation for the constant-current supply is provided 
by the operational amplifier feedback connections from 
the low level end of the current-setting resistors through 
U330 to the base of Q326. Q320 is cut off for the dc mode 
and operates as a saturating switch for the 1 kHz mode. 

Digital Voltmeter 
0 

The Digital Voltmeter circuitry is an analog-to-digital 
converter, which operates on the principle of a modified 
dual-slope integrating system. 4 change in input current 
to integrator U460 causes e ramp voltage toappearat pin 
6. At a given time during the ramp. C462 isdischarged by a 
reference current of opposite polarity. At the time the 
discharge current is applied, a counter is at a count of 200 
(00). When the integrated waveformon pin3ofdifferential 
comparator U470 (zero crossing detector) reaches zero. a 
number in the counter is stored. The accumulated countS 
are displayed as being proportional to the value of the 
Input voltage applied; a higher input voltage means a 
longer time to zerocrossing, thusa highercount. lttakesa 
few cycles of dual-slope integration for the analog-to- 
digital converter system to settle down for a stable 
readout. 
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A non-linear reciprocal relationship exists between the 
Standard Amplitude output from the PG 506 and the 
actual deflection error of an oscilloscope amplifier 
system. Consequently. to indicateadeflection errorthat is 
6.8%LOW,theoutputfromthePG 506m”st headjusted to 
be 7.3% high (variable loo-volt bus set to 107.3 volts). For 
an indicated deflection error of 7.3% HIGII. the variable 
100.volt bus must be adjusted for 93.2 volts. It is the 
voltage changes on thevariable 100~volt bus that result in 
a DEFLECTION ERROR readout. 

Assume that the Latch Pulse for the counter has just 
occurred. The nominal calibrated level (0.0%) on pin 3 of 
U460 is 9 volts. A decrease in voltage on the 100.volt bus 
pulls pin 3of U470negative belowzeroandC462 beginsto 
charge through R460. producing the first ramp after the 
Latch Pulse. During this charge time the output of U470 is 
high and the counter is counting up to a count of 200 (00). 
0475 is turned on and light-coupled through U480 to the 
base of Q480. The collector of 0480 is high, turning on 
CR480 and HIGH indicator light DS480. 

The system contains two reference current sources: a 
+I, so”rce from the collector of Q415, and a ~.-I, source 
from the collector of 0440. Only one of these current 
sources is switched on at a given time, dependent on the 
polarity of the voltage change on the 100.volt bus. For a 
rampthatisnsgative,pin5of U400Bissettoahighandpin 
1 of U400Aisset toalow. PinsZand4oftheseNANDgates 
connecttoacommoncontrolline,andwhilethecounteris 
counting up to a count of 200 (00), pin 6 of U4OOC is at a 
low level. During the first ramp period, theoutput levelsof 
U400A and U4OOB we high and both reference current 
Sources are cut off. See Fig. 2-1. 

When the Counter has reached a count of 200 (OO), a 
negative-going Full Pulseappearson pin Sof U400C.This 
Full Pulse switches the common control line (pin 8) to a 
high level. Pin 3 of U400A remains high while pin 6 of 
U4OOB goes low, turning off 0410. Q415 isswitchedonfor 
the +I. discharge current to C462. The ramp on pin 3 of 
U470 switches polarity (runs toward zero). The counter 
begins to accumulate the necessary counts for display. 
0535 has been turned on by the Full Pulse and liaht- 
coupled through U535 to the emitter of 0540, cuttingihis 
transistor off. 

When the ramp crosses the zero-volt level, a negative- 
going Latch Pulse occurring on pin 7 of U470 is 
transmitted through C506 and CR502 to pin 13 of U4000. 
This Latch Pulse switches pin 8 (common control line) of 
U4OOC to a low. locking Out both reference current 
sources and turning off 0535. A positive-going Latch, 
Pulseappearsat thecollectorof Q565tostorethecount in 
the counters for display. After the Latch Pulse has been 
produced at zero crossing, C4.62 again starts to charge 
through R460 (ramp increases inanegativedirection) and 
the cycle repeats. 
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Fig. 2-i. DVM Umtng diagram lor a nagatlve Input to the Integrator “460, 

For input voltages above 100 volts, the circuit actlon is Period Generator and Display ., .a . . 4, 4 ,. .a ., , ,a 

ramps on pin 3 of U470 are positive, DS462 is turned on for 
a LOW indication of DEFLECTION ERROR, and the -I, 
reference current source is used to discharge C462. For 
positive ramps. the Latch Pulse occurring at zero crossing 
is transmitted through C500 and CR500 to pin 13 of 
U400D. 

Reference currents from both reference sources track 
with changes on the 100~volt bus and in the same 
direction. allowing the instrument to becalibrated directly 
for oscilloscope deflection error rather than output 
amplitude from the PG 506. The adjustment of R415 
calibrates the HIGH Indication, while the adjustment of 
R425 calibrates the LOW indication. 

CR395 and CR397 protect components in the DVM 
circuitry if the $16.5.volt input connections are acciden- 
tally reversed. 
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The Period Generator circuit consists of six transistors 
(Q575. QS60. Q565, Q595. 0605 and Q610) and timing 
capacitor C580 in series with main timing resistors R587, 
R590. and R593. These components Set a basic 0.5 
microsecond period (2 MHz square-wave signal) for the 
entire instrument. 

The timing capacitor and resistor(s) have a common 
connection at the base of Q560. The signal on the base of 
1X80 is basically a linear ramp (with switching transients) 
that causes the output level at the COlleCtOr Of Q605 t0 go 
high and low when the ramp crones the hysteresis limits 
of the circuit. 



Assume that when power is applied, Q.575 turns on and 
Q580 turnsoff. Thisaction alsotumsoff Q595,settingo”a 
end of the timing resistors to the saturated level at the 
collector of 0595. The base of 0580 now begins a ramp 
rundown toward the lower limit of the hysteresis window. 
C580 is charging toward a 5-volt supply through R582a”d 
the timing resistors. When the ramp at the base of Q580 
crosses the lower limit of the hysteresis window, Q580 
lurnsonand Q576tur”soff.Thisactio”tumsQ585ona”d 
Q595 off. R593 is now disconnected from essentially a 
ground potential and con”ectedtoa5-voltsupplythrough 
Q610. The effective voltage across the timing resistors has 
now changed polarity and C580 begins to discharge 
because the emitter of Q585 is essentially at zero. The 
base of 0580 begins a ramp runup toward the upper limit 
of the hysteresis window. When the ramp crosses the 
upper limit, 0580 is again turned off and Q575 turned on, 
reconnecting the timing resistors to the collector level Of 
Q595. The voltage swings aoross R600 (caused by 0580 
turning on and off) are inverted by 0605 and applied as 
TTL levels to pin 14 of U665. 

U665. U666. U667, and U668 operate as divide-by-ten 
frequency dividers (multiplies input period by ten) with a 
0.2 kHz (5 millisecond) square-waveon pi” 11 ofU668and 
a 5 microsecond (200 ktlz) square-wave on pin 11 of U665. 
Input data for the counter latch circuits originates on pins 
1, 12.9.8 and 11 of u66fi and U667, respectively. BCD data 
from the counter latches (U670-U671) isdecoded byU673 
and U675 to drive the seven-segment LED displays 
(05700.DS702). 

U6iOA and U61OB are each one-half of a Dual J-K 
Master-Slave Flip-Flop, The input to pi” 1 of U610A is 
always a2-kHzsig”al,obtainedfrompinll ofU667.Pin,lZ 
of U610 is a 0 terminal and the l-kHz outputsignal is used 
to drive the diode section of LIZ55 in the Standard 
Amplitude circuitry. To remove the 1 kHz drive t0 the 
Standard Amplitude circuitry when it is not needed. pi” 2 
of U610A is held low. which sets pin 12 to a logical Zero. 
The Standard Amplitudecircuitry is in a dc modewhen pi” 
2 is grounded by the closure of S660. For the High 
Amplitude mode, pi” 2 is grounded through CR661: forthe 
Fast Rise mode, through CR660. CR656 and CR657 
provide ground connections for the PERIOD light when 
the instrument is used as a Pulse Generator. 

The input signals to U61OB (asselected bythePERlOD 
control) are obtained from pi” 11 ofthefrequency dividers 
ordirectlyfrom the2M~lzPeriodGenerator.TheperiodOf 
the output signals on pins 8 and 9 of U61OB are twice the 
selected input period, These signals are applied to NAND 
gates U615B and U615C to drive the High Amplitude or 
Fast Rise circuits. The drive signals on one input terminal 
of a NAND logic device are gated through with inverted 
polarily if theotherinputterminal is held high.The.t TRIG 
OUT signals are supplied by inverter CO”“eCtiO”S Of 
U6’15A and U615D. To remove (lockout) drive Signals 
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through both NAND gates when they are not needed 
(Standard Amplitude mode), pin 6 of U61OB is held low by 
theclosure of S180A-5B.Thisactionsetspin9of UGlOBto 
a logical zero (low) and pin 6 to a logical one (high). 

The closure of $180A-70 locks out drive signals to the 
High Amplitude circuitry when the instrument is in a Fast 
Rise mode: for the High Amplitude mode, the closure Of 
S180A-6B locks out signals to the Fast Rise circuitry. 

To disable the High Amplitude power supply when 
operating in a Standard Amplitude mode, CR616 is 
grounded through SIEOA-56. When operating in a Fast 
Rise mode. CR615 is grounded through S18OA-79. 

High Amplitude 

The negative-going output, with Q745 and Q755 
supplying the current, is developed across 60U-ohm 
resistor R805 and the external load. CR755 and CR756 
operate asdisconnectdiodesat the<erovOltoutput levels. 
The specified reference is the positive-going edge of the 
output waveform. requiring that Q745 and Q765 be 
switched off for the output to swing from a negative 
potential to ground. Q760 serves aa a 2 mA current shunt 
throughdiscon”ectdiodesCRi’66andCR767.Thiscircuit 
absorbs the leakage currents from Q745 arld 0755 during 
transitions and adds a slight amount of reverse bias to the 
output disconnect diodes, improving the risetime end 
ensuring very sharp corners for the output voltage swing. 

The bases of 0745 and Q755 are connected in parallel 
and the voltage transitions at this point determine the 
output current swing. A negative transition at the bases of 
0745 and Q755 requires a negative-going transition at the 
base of Q715 to saturate 0730 and cut off the output 
current. The RC networks associated with Q725and in the 
base circuit of Q755 arc wave-shaping components. 

The High Amplitude circuitry is floating on a variable 
power supply with limits of about -10 volts to a maximum 
of about -72 valts. The collectors Of Q725. 0740, and 
Q790 translate the dc (and signal) levels from ground to a 
negative supply for the output stages and amplitude 
control circuitry. C!790 is a 4 mA current source that floats 
the amplitude control circuitry at about 6 volts more 
positive than the variable supply voltage level. 
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R736 in the emitter of Q736. along with R746 and R749 
in th8 emitters of Q745 and 0755 are chosen so that the 
current into these nodes is a function of the actual supply 
voltage. The actual current that enters Q745 and 0755 is 
controlled by their base voltages and the voltage drops 
ecroas R745 and R748. The emitter of Q736 is a low- 
impedance driving point that controls the limits of the 
output current. Q736 also temperature-compensates the 
base junctions of Q745 and 0755. The base of 0736 (and 
the collector of Q782) is considered to be a zero 
temperature coefficient voltage point. 

The PULSE AMPLITUDE co”trOl is R785A. located in 
the base circuit of Q784. This control obtains its reference 
voltage from across VR790. 0780 and Q764 form a 
differential circuit with Q760 connected as a diode for 
temperature compensation. 0736 is driven by 0782. 
whichaddsadditionalgaintosetthebaseofQ78Oequalto 
the base of 0764. R784 sets the minimum output current 
limit, and R790 is adjusted to set a 5.2.volt output 
amplitude across a SO-ohm load. CR734, connected 
between the variable supply and the most negative level of 
the amplitude control circuitry. allows an additional 0.7 
voltage drop across Q780 and Q782. thereby improving 
the amplitude linearity. 

The sensing point to regulate any one level of the 
variable supply is at the collector of 0790. A drift in the 
supply voltage is level shifted, through VR790 and applied 
to pin 2 of U840. CR27 is turned on to control the level at 
pin 4 of U20, the voltage regulator in the Primary Power 
SUPPlY. 

The actual voltage of the variable supply is made a 
function of the negative peak levels of the output signal. 
The negative peaks are sampled through CR800 and 
emitter-follower 0800 to store a charge on memory 
capacitor CBOO. If theoutput signal amplitude is increased 
(larger negative,peaks), pin 3 of U640 goes negative. A 
negative charge on pin 4 of US40 results in a larger dc 
supply for the inverter system in thw Primary Power 
circuit and the variable supply to the High Amplitude 
circuit goes more negative. The net result is that the 
voltage drop across the output transistors remains 
relatively constant. The variable supply tracks with the 
selected output amplitude and in the same direction. The 
emitters of Q745 and Q755 ere connected through VR790 
to pin 2 of U840, and thecollectors areconnected through 
QBOO to U840 pin 3. Because an operational amplifier 
(U840) always attempts to reduce the voltage difference 
between its input terminals to zero, the constant voltage 
drop across the output transistor network is essentially 
equal to the drop across VR790 plus about two to seven 
volts across other components in the feedback loop. 

K810 and K812 are energized to connect a noise filter 
network in series with output terminal J820 only when the 
50-ohm source section of the Standard Amplitude cir- 
cuitry is being used. 

Fast Rise 

The Fast Rise circuit produces two Output signals that 
occur simultaneously. Q935 and 0995 operate as non- 
saturated current-mode switching sourcea for the output 
signals. CR944 and CR1004 are disconnect diodes that 
have very low leakage current characteristics at zero-bias 
Ievels.Theselevelso~curwhe” Q936andQ995aracutoff. 

In order to produce 1 volt across a 25-ohm load (50. 
ohm termination in parallel with either R950 or RlOlO) It 
requires 40 mA. This current is available through resistors 
in series with the emitters of 0935 and Q995. A negative 
transition occurs at J9.50 when Q935 is turned off and a 
positive transition occurs at JtOiO when Q995 is turned 
off. Both transistors turnoffsimultaneouslywithR935and 
R995 providing return paths for leakage currents. C840 
and Cl000 are provided to reduce excessive overshoot 
and ringing. 

Simultaneousamplitudecontroloftheoutputsignalsis 
accomplished by diverting current from the emitters of 
0935 and Q995 through the series path of Q1036 and 
01045. Thevoltage drop a~ro~~R1040i~co”trolled bythe 
adjustable voltage level at the emitter of Q1030, a low 
impedance ?.ource for the baseof 01036. Q1020operates 
as a current switch to set the collector of Q1030 toabout 
volts when the Fast Rise mode isselected. R1025sets the 
minimum amplitude available at the output and R785B 
controls the minimum and maximum amplitudes. 

When the Fast.Rise modeisswitchedoff, the-fl6.5~volt 
supply is switched off. The collectors of 01020and Q1030 
drop to about zero, driving the base of Q1036 negative. 
This action complefely cuts off the leakage currents that 
might haveexisted i”thacollectorsofQ935,Q1036.Q995, 
and 01045ifthecollectorof01030had beentiedtoafixed 
5-volt source. This arrangement enwres that the output 
connectors rest at a zero-volt level when the instrument is 
not in a Fast Rise mods. 

Q860 and 0862 operate asaSchmitttriggerfortheFast 
Rise circuit, with VR666 providing positive feedback and 
0850 serving as a constant-current source. A positive- 
going pulse at the base of 0860 results in a negative-going 
pulseat thecollectorofQ880andapositive-goingpulssat 
the collector of Q890, where the transitions are speeded 
up and translated to ground levels by R882 and R892. At 
this point, the signal currents are split into two paths 
through differential amplifiers (0900-Q910 and Q960- 
0970). For a positive-going input to the base of 0860. the 
emitter of Q935 is driven negative by the saturation of 
0920 and the emitter of Q995 is drive” positive by the 
saturation of 0980. 

CR1062 and CR1067 protect the Fast Rise circuit 
components if the wiring plug to the circuit board is 
accidentally reversed. The diodes in the base circuits of 
Cl030 and 01045 are for temperature compensation. 



Section 3-PG 506 

SERVICING 
INFORMATION 

CALIBRATION PROCEDURE 
Calibration Interval 

To ensure instrument accuracy. check the calibration 
of the PG 506 every 500 hours of operation. or every three 
months, if used infrequently. Before calibration, 
thoroughly clean and inspect this instrument as outlined 
in the Service section of the Power Module instruction 
manual. 

Services Available 
Tektronix. Inc. provides complete instrument repair 

and calibration at lOCal Field Service Centers and at the 
Factory Service Center. Contact your local Tektronix Field 
Office or representative for further information. 

System Maintenance 
System maintenance procedures are provided in the 

I - Power Module manual: i.e., preventive maintenance, 
) trouble-shooting. aids, parts removal and replacement 

procedures, parts ordering information, etc. 

Test Equipment end Accessories Required 
The following test equipment and accessories, or their 

1 

equivalents, is required for complete calibration of thePG 
506, Specifications given for the teat equipment are the 
mln~mum necessary for accurate calibration or measure- 
ment. All test equipment is assumed to be correctly 

I 

calibrated and operating within specifications. 

If other test equipment is substituted. control settings 

I 

or calibration setups may need to be altered to meet the 
requirements of the equipment used. Detailed operating 

I 
instructions for the test equipment used are not given in 
the adjustment or calibration procedures. Referto instruc- 

I 

tion manual for the test equipment if more information is 
dcsired. 

1. TM 500 Series Power Module 

2. TM 500 Series Plug-in Extender. Tektronix Part 
Number 062-0645-01. 

3. Variable autotransformer, such as a General Radio 

4. Precision DC Voltmeter. This should be a 5 l/Z-digit 
DVM. accurate to within 0.025% or better on any range 
from 100 V down to and including 100 mV. A John Fluke 
Model 8375A or equivalent is suggested. 

5. Resistor. 1 MD. l/2 W. 0.1%. 

6. Resistor. 50 fl precision. 0.05% 2 W minimum. 

7. Stable 20 mA current source. Output current 
variable over a 0.5% range (fO.l mA). 

8. Real-time oscilloscope. Minimum bandwidth 50 
MHz with a Dual-Trace Vertical Amplifier. 1 PAi? input 
resistance. A Tektronix 7603 Mainframe, 7A26 Dual-Trace 
Amplifier, and 7B53A Time Base was used for this 
procedure. 

9. Sampling oscilloscope. A Tektronix 7603 Main- 
frame, 7Mll 50 fl Delay Line, 7511 Sampling Unit with S-1 
Sampling Head. and 7Tll Sampling Sweep Unit was used 
for this procedure. 

10. Calibration Fixture (Tunnel Diode Pulser). 
Tektronix Part Number 067-0681-01. 

11. Coaxial Cable, 50 n, 18 inches. Tektronix Part 
Number 012-0076-00. 

12. Coaxial Cable. 50 R. 42 inches. Tektronix Part 
Number 012-0057-01. 

13. CoaxialCable.50nPrecision.36inches.Tektronix 
Part Number 012-0482-00. Supplied with PG 506 
(substitution may cau?.e fast rise calibration to be dif- 
ficult). 

14. Coaxial Cable, GR Connectors. 50 R. 2 ns 
RG58A/U. Tektronix Part, Number 017-0505-00. 

WlOMT3A for 115.volt nominal line or a General Radio 
W20HMT3A for 230.volt nominal line operation. 

15. Adapter, BNC Female to GR. Tektronix Part 
Number Oj 7-0063-00. 
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16. Adapter, SMA Male to BNC Female. Tektronix Part 
Number 015-1018-00. 

17. Adapter. ENC Female to BNC Female. Tektronix 
Part Number 103-0026-00, 

16. TWO 50 R Feed-Through Terminations. Tektronix 
Part Num’ber 011-0049-01. 

19. One 2.5X 60 n Attenuator. Tektronix Part Number 
011-007601. 

20. One 5X 50 n Attenuator. Tektronix Part Number 
011-0060-02. 

21. Adjustment Tool. Tektronix Part Number 003. 
0675.00 or equivalent. 

22. Marking Pencil; for example, Dixon Phano (for 
glazed surfaces). 

Preparation 

Dangerous potentials exist at several points 
throughout this instrument. When the instrument is 
operated with the covws removed, do not touch 
exposed connectk~ns or components. Disconnect 
power beforo cleaning or replacing parts. 

1. ,Check that the correct nominal line SeleCtOr block 
has been installed on the line selector pins on the Power 
Module interface and that the regulating range selected 
includes the input line voltage. See the installation Section 
of the Power Module manual. 

2. Remove the PG 506 side covers and connect the PG 
506 to the Power Module using the Plug-in Extender. 
Connect the Power Module to the variable 
autotrar)$former and autotransformer to the input line. 
Adjust the autotransformer for nominal line voltage out- 
put. 

MOTE 

Refer to the foldout page labeled ADJUSTMENT 
LOCATIONS before proceeding with the next step. 
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3. Set the PG 506 AMPLITUDE switch to the 10 V 
position and the mode switch to STD AMPL position. 
Apply power to the PG 506 and allow at least 20 minutes 
warmup time for all equipment. Make adjustments at an 
ambient temperature between +2O”C (+68”F) and-I-30’C 
(f86” F). 

NOTE 

The numerical quantities listed in this procedure are 
adjustmentaidsonlyandarenotbe beinterpretedas 
a specification that contradicts the items as listed 
under ELE,CTRlCAL CHARACTERISTICS. 

Adjustments 

,I. Primary Power Adjustment (R30) 

Change the PG 506 mode switch to the FAST RISE 
position. Set internal switch $660 to the de position (up). 
The front-panel LED display must be off. Using the 
precision dc voltmeter, measure the potential difference 
between the t and -16.5 V test points. Adjust A30, 16 V 
Set, for a voltmeter indication of 33.00 volts. Check the 
t5.2-volt supply; the voltage must be between 4.9 and 5.5 
volte. 

2. 100 V Regulator Adjustment (R205) 
a. Connect the precision coaxial cable (Tektronix Part 

Number 012-0462-00) from the PG 506 AMPL OUTPUT 
connector to the input of the precision dc voltmeter. If 
necessary, shunt the input terminals of the dc voltmeter 
with a precision resistor that en$ure$ that the total load 
resistance on the AMPL OUTPUT connector is 1 MR 
(within 0.1%). 

b. Set the voltmeter to the 100 V range and change the 
PG 506 AMPLITUDE switch to the 100 V position. Change 
the PG 506 mode switch to STD AMPL position. Adjust 
R205 (100 V Set) for a voltmeter indication of 100.000volts 
(as close as possible). After Ft205 has been adjusted, use 
the variable autotransformer to check that the voltmeter 
indications change less than 4 mV from high-line to low- 
line voltage. Reset the autotransformer for the nominal 
line voltage output and recheck the adjustment of R205. 
Switch the PG 506 AMPLITUDE control to the 50 V and 20 
V positions and verify that the accuracy of the 50 V and 20 
V outputs are within 0.15%. 

MOTE 

Reler to Table&1 torvoltsgelirnitsassociated with a 
0.15% tolerance and the PG 506 AMPLITUDE con- 
fro1 settings. 



TABLE 3-1 
Voltage Limits (1 MO Load) 

175 mv 50.075 1 49.925 

130 mv 20.030 19.970 

f15 mV “’ set for 10.000 (as close as 
possible) 

It7.5 mv 5.0075 1 4.9925 

13.0 mv 2.0030 1.9970 - 
1v 1.0015 0.9965 

“.!i ” 0.50075 0.49925 

0.2 v ( 10.30 mv ) 0.20030 I 0.19970 

0.1 v 10.15 mv 0.10015 ,- ) 0.09985 

r 

3. 10 V Regulator Adjustment (R340) 

a, Change the PG 506 AMPLITUDE switch to the 10 V 
position. Adjust R340. 10 V Set, for a dc voltmeter 
indication of 10.0000 volts (as close as possible). Switch 
the PG 506 AMPLITUDE control and the dc Voltmeter 
controls down range to verify the output amplitudesdown 
to and including 0.1 V (100mV).Accuracyofeach selected 
amplitude setting must be within 0.15%. 

b. Note and record the actual 6-digit voltage readout 
on the precision dc voltmeter for the 0.1 V position. This 
actual voltage value is needed for the next step. 

4. Check Attenuator Accuracy Below 0.1 V 

a. Remove the plug-in extender to disconnect power 
frcm the PE 506. Retain the 0.1 V position of the PG 506 
AMPLITUDE switch and connections to the precision dc 
voltmeter, Apply a stable, adjustable 20 mA Current Scurce 
to R306. Connect the negative probe to ccmmon floating 
ground and the positive probe to the top of R308. 

b. Adjust the current scurce $0 that the precision dc 
voltmeter indicates a 6-digit voltage readout that is exactly 
ten times the 6.digit voltage readout recorded for step 3b. 
Change the PG 506 AMPLITUDE control tc the 10 mV 
position. The precision dc voltmeter should indicate 100 
mV within 0.15% Note and record this actual S-digit 
voltage readout for the next step. 

4 c. Retain the 10 mV position of the PG 506 

I 
AMPLITUOE switch. Move the positive probe to the top of 
R304. Adjust the current source so that the precision dc 
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voltmeter indicates a 6-digit voltage readout that Is exactly 
ten times the readout recorded for step 4b. Changethe PG 
506 AMPLITUDE control to the 1 mV position. The 
precision dc voltmeter should again indicate 100 mV 
within 0.15%. 

d. Disconnect both current-source probes. Reset the 
PG 506 AMPLITUDE switch and dc voltmeter controls to 
the 100 V range. Reapply power to the PG 506. Allow IO 
minutas for the temperature to stabilize. Retain connec- 
tions to precision dc voltmeter. 

5. DEFLECTION ERROR Readout Adjustments (R450- 
R425-R416) 

a. Release the VARIABLE (OUT) control to turn on the 
front-panel LED display for the PG 506. Rotate the 
VARIABLE (OUT) control for a dc voltmeter indication of 
100.000 volts. Adjust R450. Zero Set, for a 0.1% HIGH and 
0.1% LOW with the final adjustment of R450 resulting in a 
0.0% display with both the HIGH and LOW indicator lights 
slightly on. 

b. Rotate theVARIABLE (OUT) control foravoltmeter 
indication of 107.3 volts. Adjust R425. -6.8% Set, fcr a 
display of 6.6% LOW. Adjust R425 to Center on 6.6%. 

c. Rotate the VARIABLE (OUT) control for a dc 
voltmeter indication of 93.2 volts. Adjust R415. +7.3% Set. 
foradisplayof 7.3%i-lIGH.Adjust R415tocenterOn7.3%. 

d. Recheck the O.O%, 6.6% and 7.3% indications. If 
necessary. repeat steps 5a through SC until no further 
adjustments are required. The final performance of the 
DEFLECTION ERROR readout can be verified over its 
complete range by referring to Table 3-2. 

TABLE 3-2 
-I- 

Output Amplitude 
(100 V Range) 

108.7 
107.3 
106.5 
105.6 
104.6 
103.2 
100.000 

96.9 
95.6 
94.7 
93.9 
93.2 
92.6 

PG 606 
Olsplay -I.“- 

8.0% LOW 
6.8% LOW 
6.1% LOW 
5.3% LOW 
4.4% LOW 
3.1% LOW 

0.0% 
3.2% HIGH 
4.6% HIGH 
5.6% HIGH 
6.5% t1IGH 
7.3% HIGH 
6.0% HIGH 

3-3 



Servicing Information-PG 506 

6. CheckDEFLECTION ERRORTrackingandAccuracy 
in10 tl 50 0 Load 

a. Set the PG 506 AMPLITUDE switch to the 10 V 
position. Adjust theVARIABLE (OUT) control for a display 
of 0.0%. The voltmeter should indicate 10.000 volts (for a 1 
Mn load). Rotate the VARIABLE (OUT) control until the 
voltmeter indicates 10.73volts. ThePG506displayshould 
indicat% 6.6% LOW. Rotate the VARIABLE (OUT) control 
until the voltmeter indicates 9.32 volts. The PG 506 display 
should indicate 7.3% HIGH. Return theVARIABLE (OUT) 
control on the PG 506toO.O%and turnoffthe LEDdisplay. 
Retain the 10 V output position in STD AMPL mode. 

MOTE 

Th% ,actual output voltage tram the PG 506 (in the 
STDAMPL mode) when operatingintoa50~loadis 
highly dependent on the TOTAL load resistance: 
Including coaxial cable resistance, all contact 
resistances. and the accuracy of the 50 R termina- 
tion. For the next step all connections must be made 
in a manner to eliminate (as much as possible) the 
inaccuracies caused by external factors. If desired, 
the 50 R precision resistor can be installed 
(soldered) in an accessory housing with the proper 
input and output BNC connectors. The total errors 
caused by sxternal factors should not exceed 0.1%. 

‘1 
b. Remove the coaxial cable and 1 Mn termination 

from the system. Connect the 50 fl precision resistor as 
close as possible to the AMPL OUTPUT connector on the 
PG 506. If a” accessory housing is being used. reconnect 
the coaxial cable to the input of the precision dc voltmeter, 
Checkfor5V,2.5V,and1Voutputso”the10V.5Vand2V 
positions of the PG 506 AMPLITUDE switch, respectively, 
Output amplitudes must be within specifications. 

o. Reset the PG 506 AMPLITUDE switch to the 10 V 
position and release the VARIABLE (OUT) control. A 
DEFLECTION ERROR readout of 0.0% corresponds to85 
V output. 5.365 V corresponds to 6.8% LOW and 4.66 V 
corresponds to 7.3% HIGH, respectively. Disconnect all 
terminations. cables and the dc voltmeter from the sytem. 

7. Adjust Period in STD AMPL Mode (R587) 

Connect the coaxial cable from the PG 606 AMPL 
OUTPUT terminal directly to the 1 MR input on the Wual- 
Trace Amplifier unit of the real-timeoscilloscope. Change 
$660 (PG 506 internal switch) to the~positio”. Adjust 
the oscilloscope controls to display a 1 kHz square-wave 
at a sweep rate of 200 flsldiv. Adjust R587. Period, for 
exactly 1 Complete period over the first 5 horizontal 
divisions. After R587 has been adjusted, change the PG 
506 AMPLITUDE switch to the 20 V position and check for 
a 20 V peak-to-peak, 1 kHz output signal. Return to the 10 
V position of the PG 506 AMPLITUDE switch and insert a 

50 fl feed-through termination between the coaxial cable 
andtheoscilloscopeinput.Checkfora5Vpeak-to-peak,l 
kHz output signal. 

8. Adjust Max Amp1 Set into 50 n (A7913 
Retain connection and 50 R termination into one 

channel. Switch the PG 506 to HIGH AMPL modeandset 
the PERIOD control to 1 &I MHz (Xl) position. set the 
PG 506 PULSE AMPLITUDE Control to MAX (fully 
clockwise). Adjust the oscilloscope controls for a oon- 
venient amplitude and sweep rate display. Adjust R790 
(Max Amp1 Set)forexactly5,2V peak-to-peakof displayed 
signal. After R790 has been adjusted for a 50 n load, use 
the oscilloscope controls to check for output signals for 
every position of the PG 506 PERIOD control and check 
operation of the Period Variable control on at least one 
range (greater than X10). Also check for a-i- TRIG OUT 
signal from the PG 506. 

J 9. Check High Amplitude Output (Unterminated) 

Remove the 50 n feed-through termination and con- 
nect coaxial cable from the PG 506 AMPL OUTPUT 
terminal directly to the 1 Mfl input of the oscilloscope. 
Reset PG 506 controls for a 1 us/l MHz (Xl) output period 
in a HIGH AMPL mode. Retain the PULSE AMPLITUDE 
controls at the MAX position. Use the oscilloscope 
controls to check for at least a 60 V peak-to-peak 
displayed signal. For oscilloscopes with a maximum 
calibrated vertical deflection factor of 5V/dlv. thevertical 
system can be calibrated for a lOV/divdeflection factor by 
using the PG506STDAMPLmode(l kHrand10Voutput) 
and adjusting the oscilloscopeverticalvariablecontrolfor 
a one-division signal. After checking for a 60 V output 
signal. rotate the PG 506 PULSE AMPLITUDE control to 
the MIN positionandcheckfora6V(orless) peak-to-peak 
output signal. Retain the MIN position of PG 506 PULSE 
AMPLITUDE control. Retain the position of the PERIOD 
COntrOlS. 

NOTE 

)II /I risetime mcasurwnonts are made for an unte 
minated condition of the PG 506. the displaya 
risetime on the real-time oscilloscope crt is depen- 
dent on the oscilloscope system used. Reter to the 
Opsrating Instructions. The risetime for an u 

(. 

I 

mirrated condition can be calculated by using 
lormula T, ‘i 2.2RC: wh@rO R is the GOO-ohm out 
resistance cl the PG 506 and C is the total 
capacitance, including about 32 pF/ft for 5 
coaxial cable. 

10. Adjust Fast Rise Min Ampl (R1025) 
Use two50fI coaxial cables to connect both FAST RISF 

L 
I 

OUTPUTS to the Dual-Trace Amplifier un ., ,.,....... _ 
both cables with50Rfeed-through terminations. Connect I 



the positive-going signal to Channel 1 and the negative- 
going signal to Channel 2. Set the PG 506 to FAST RISE 
mode. Use the oscilloscope controls to display both 
signals in either a chopped or alternate mode at a 1 &div 
sweep rate. Adjust I?1025 Min Ampl. located on the Fast 
Rise board until the larger signal at either of the FAST 
RISE OUTPUTS is 80 mV peak-to-peak. Rotate the PG 506 
PULSE AMPLITUDE control to MAXandcheckforat least 
a 1 V signal from each FAST RISE OUTPUT. Disconnect 
all cables and terminations from the PG 506 and the real- 
time oscilloscope. Reset the PG 506 PULSE AMPLITUDE 
control to the MIN position. 

11. Check and Adjust Fast Rise Aberrations (CIOOO- 
C940) 

a. Connect a” la-inch, 50 D coaxial cable (Tektronix 
Part Number 012-0076-00) from the PG 506 AMPL OUT- 
PUT connector to the input of the Tunnel Diode Pulser 
(Calibration Fixture No. 067-0681-01). Connect a ENC 
Female to BNC Female adapter to the output of the TD 
Pulser. Connect a precision coaxial cable (Tektronox Part 
Number 012-0482-00) between the SD Pul$er and Input 2 
0” the7Mtl viaa BNC Female to GRadapter.Connecta2 
“s GR to GR Cablefrom Output2o” the7M11 tothsinput 
of S-l Sampling Head installed in the7Sll Sampling Unit. 
Connect a 42-inch, 50 n coaxial cable (Tektronix Part 
Number 012-0057-01) from the Trigger Output on the 
7Mll to the Trig Input connector on 7T11 via a 2.5X 50 n 
Attenuator and SMA Male to ENC Female adapter. 

b. Set the following ContrOlS on the 7Tll: Ext Trig (50 
R, 2 V Max), t Slope Triggering. Sequential sampling, 
Scan (Rep), Time Pos Rng 50 “s, Time/Div 2 “s. 

c. Set Trigger Selector on the 7Mll to 2. Set the 
following controlso”7S11;50mV/div(Cal In), + up. Delay 
(10 “s Range) centered. Smooth Wot Response. DC Offset 
for centered trace. 

d. Set the TO Triggered Level on the TD Pulser fully 
counterclockwise. Set the PG 506 mode switch to HIGH 
AMPL and PERIOD controls for 10/x./100 kHz. Set the PG 
506 PULSE AMPLITUDE control to the MAX position. 

%. Rotate TD Triggered Level control on the TO Pulser 
slowly clockwise just to the point of obtaining 8 stable 
triggered display on the crt. It may be necessary to 
readjust the Time Position and Triggering controls on the 
7Tll to locate the leading edgeof a positive-going pulse. 
When a stable, triggersd display is obtained, do not 
readjust the Trig Level or Stability controls on the 7Tll. 
The display should be a positive-going pulse ap- 
proximately 2 divisions in amplitude. 
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f. Use the Variable deflection and DC Offset controls 
o” the 7Sll to expand and display a” exact b-division 
(vertical) Signal on the crt. Use the Time Position control 
o” the 7Tll to align the 50% level of the positive-going 
pulse with the first-division reference line. If stable 
triggering is lost after this time position reference point 
has been established, repeat step 11% and llf up to this 
woint. 

g. Without changing thevariabledeflectio” control on 
the 7.91, switch to a 5 mV/div deflection factor setting. 
Use the DC Offset controls to return the top of the 
waveform to center scr%%“. Set the SCAN control o” the 
7Tll for the slowest convenient scanning rate just above 
a” eye-flicker rate (about 15 Hz): faster scanning rates 
tend to smooth out the front-corner aberrations. Adisplay 
similar to Fig. 3-i should be obtained. Each majorvertical 
division now represents 2% of the original 5.division 
signal. This display is the total sampling system response 
to a signal from the TD Pulser and is used as a rafersnce 
for comparison purposes. 

h. Useagrease-marking pencil to carefully reproduce 
the displayed signal 0” the crt graticule. Not all sampling 
systems will display a Signalexactlyasillustratad in Fig.3- 
1. Once this reference graph has bee” draw” on the crt, do 
not erase it until all aberration checks (adjustments) and 
risstime measurements have been completed. If stable 
triggering or the Trig Level (Stability) control on the 7Tll 
have been readjusted before the graph has been drawn, 
repeat steps lie through llg. 

i. Remove the TD Pulser and an IEinch coaxial cable 
from the SyStBm. Connect the coaxial cable (Tektronix 
Part Number012-0482-00)from Input 2onthe7Mll tothe 
positive-going FAST RISE output on the PG 506. Switch 
the PG 506 to FAST RISE mode. Set the 7511 for a 
calibrated 100 mV/div (Cal In). Reset the 7T11 Trigger 
Controls if necessary. to obtain a stable display. Use the 
PG 506 PULSE AMPLITUDE control and DC Offset 
controls on the7Sll toestablisha”exact5-division (1 volt 
peak-to-peak) signal from the PG 506. Use the Time 
Position controls on the 7Tll to set the 50% level of the 
positive-going pulse on the first-division reference line. 
Switch the deflection factor of the 7511 to a calibrated 10 
mV/div (Cal I”). Use the DC Offset controls to return the 
top of the waveform to Center screen. Align the displayed 
signal vertically with the reference graph in the areaof the 
last horizontal division. Do not use the Time Position or 
Triggering controls on the 7T11 in a” attempt to align the 
leading edges of the displayed signal with the leading 
edge of therefere”cegraph.Thesignalfrom theTO Pulser 
has a faster risetime than the PG 506. 
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Fig. 3-l. Typlcal response curw 01 total sampling os~iI106CoP~ 
syslem when step ,,g has bee” completed. The response C”We 18 
used 86 a gratkule referencegraph forallaberration checksand 
adjurtments. See step llh. 

j. When the proper vertical alignment has been made, 
adjust Cl000 so that the response curve for the positive- 
going FAST RISE output signal is aligned with the 
reference graph as close aa possible. Averyslightamount 
of front-cornerovershoot relative to thegraph isdesirable. 
See Fig. 3-2. Do not expect to obtain thesameaberration 
amplitudes as the reference graph. In no case should the 
displayed signal aberrations deviate from the reference 
graph by more than 1 vertical division. 

k. Connect the coaxial cable to the negative-going 
FAST RISE Output from the PG 506. Reset the Xl1 fora 
calibrated, 100 mV/div deflection factor and push the 
INVERT button, Push the -Slope button on the 7T11 and 
adjust the Trig Level controls for a stable display. Use the 
PG 506 PULSE AMPLITUDE control and DC Offset 
controls on the7511 toe$tabliahanexact5-division (1 volt 
peak-to-peak) signal on the wt. Use the Time Position 
controls on the 7T11 to position the 50% level of the pulse 
on the first-division reference line. Switch the deflection 
factor control on the 7Sll for a calibrated 10 mVldiv. Use 
the DC Offset controls to return thetopofthewaVefOrmt0 
center screen and vertically align thedisplayed signal with 
the reference graph in the area of the last horizontal 
division. Do not readjust Triggering controls or Time 
Position controls on the 7Tll. 

I, When the proper vertical alignment has been made 
for the negative-going FAST RISE OUPUT signal, adjust 
C940 so that the response curve Is aligned with the 
reference graph as close as possible. A slight amount of 
front-corner overshoot relative to the graph is desirable. 
See Fig. 3-3. Do not expect to obtain the same aberration 
amplitudes as the referonCe graph. In no case should the 
displayed signal aberrations deviate from the reference 
graph by more than 1 vertical divisipn. 
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Fig. 3-2. Typlcsl sampling O~C~~~O$COPB system ,M OIISB t”t”= 
obtained when Cl000 has bee” properly adjusted Step Ill). P 

I 
I 

J 

Fig. 3-3. Typical sampling oscilloscope system response cuwe 
obtalned when CWO has been properly adlust#d (steP Ill). I 
12. Check Riseend Fall Times of Fast Rise OUtpUt SlgnalS 

Use the sampling system set-up to measure the 
risetime (between 10% and 90% levels) of a 1 volt peak-to- 
peak positive-going output signal from,the PG 506 FAST 
RISE OUTPUT connector.~Establish a 5-division signal at 
a calibrated 100 mV/div deflection factor. See Fig. 3-4. A 
risetime greater than 1 nanosecond can be caused by 
Cl000 not being properly adjusted. Measure the fall time 
(between 90% and lo%, levels) of a 1 volt peak-to-peak. 
negative-going output signal from the PG 506 FAST RISE 
OUT connector. Establish another 5.division displayed 
signal. See Fig, 3-5. A fall time greater than 1 nanosecond 



L 

can be caused by C940 not being properly adjusted. If the 
rise or fall times are not within specifications. it may be 
necessary to repeat steps lla through Ilk and adjust 
CiOOO or C940 for slightly more front-corner Overshpot, 
but do not exceed the 2% aberration limits relative to the 
graph. 

J 13. Check High Amplitude Riselime and Aberrations into 
50 i-i 

1 
a. After the FAST RISE checks and adjustments have 

been made, the reference graph should still be on the crt 
graticule. Insert a 5X.50 SI Attenuator between theadapter 
on the 7Mll and the precision coaxial cable. Connect the 
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coaxial cable (Tektronix Part Number012-0482-00) to the 
PG 506 AMPL OUTPUT connector and switch the PG 506 
to IIIGH AMPL mode. Use + Slope Triggering and 2 nsldlv 
sweep rateforthe7Tll,Push+Up buttononthe7Sll and 
use a calibrated 100 mV/div deflection factor (Cal In). 

b. Use the PG 506 PULSE AMPLITUDE control and 
DC Offset controls on the 7S11 to establish a stable 5- 
division (vertical) signal on the crt. It may be necessary to 
rotate the Delay Range control on the 7S11 to the right in 
order to display the complete leading edge of a posltive- 
going, 5 volt signal from the PG 506. Total attenuation is 
10x. 

c. After a stable display has been achieved at this 
point. measure the risetime. It must be ‘10 ns or less 
(between 10% and 90% levels). 

d. Rotate the Time Position control on the 7Tll to 
align the 50% level of the positive-going pulse with the 
firs-division reference line. Switch to a calibrated, IO 
mV/div deflection factor for the 7511 and use the DC 
Offset controls to align the top of the waveform with the 
last horizontal division ofthe referencegraph. The 1 major 
vertical division aberration limit applies for the High 
Amplitudesignalonlyduring thelast horizontaldivisions 
of the reference graph. See Fig. 3-6. Switch to a 5 ns/div 
sweep rate for the 7T11, While rotating the Time Position 
control on the 7Tll fully counterclockwise, note dis- 
played signal aberrations in the area of the last 5 
horizontal divisions. Aberrations should not exceed 1 
major vertical division. 

Fig. 3-6. Typical sampling oscilloscope syrtem response curve 
obtained when performing Hlgh Amplilutle aberration check 
(step 13d). 

e. This completes the CalibrationlPerformanceCheck 
procedure for the PG 506. 
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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 IpFI. 

I 

Resistors = Ohms Ifi, 

Symbols used on thediagrams are based on ANSI Y32.2 - 1970. 

I 
Logic symbology is based on MIL-STD.8068 in terms of positive logic. Logic symbols depict the logic function performed 
and may differ from the manufacturer’s data. 

Is 

The following special symbols are used on the diagrams: 

)d 
External Screwdriver adjustment. 

1 External control or connector. 

II Clockwise control rotation in direction of arrow. 

Refer to diagram number indicated in diamond. 

Refer to waveform number indicated in hexagon, 

I 
,;,,,i,,;, ~ 
r Connection soldered to circuit board. 

&+gz-Y ConneCtIOn made IO circuit board with interconnecting pin. 

A I 
: u Blue tint encloses components located on circuit board. 

,PJO’,ciruiit llo~@l 



REPLACEABLE 

ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 

SPECIAL NOTES AND SYMBOLS 

x000 Part first added at this Serial nwlbe, 

00x Part removed after this serial number 



MFRCODE MANUFACTURER ADDRESS CITY,STATE,ZIP a- 

l 



,- 
I 
I 
I 

I 
I 

_ ,.. 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A1 



Ckt No. Port No. Eff Dscont Name & Description Code Mfr Part Number 

CAP.,!Cm,cm or;ZZPE,+/-2.2PF,500vV 
cAP.,mD,cER DT:100PF.+/-20PF1350" 
CAP.,FXn,E~~PLT:ZUF,+5~-1~~,~5~" 
CAP.,FXO,CER or:0.1UF,+80-209,30" 
cP.P.,FXD,cER DT:0.1UF,+80-201,30" 

90201. 
72982 
72982 
72982 
72982 

00853 
56289 
56284 
56289 

301455X5P127111 
DL51F891GO 

72982 
72982 
56284 
56284 
56289 

72982 301400C0602201( 
56289 273C16 
56284 27X16 
56269 274ClO 
72982 8151!3202C103M 

72982 
72982 
72982 
56289 
56289 

8121MO%W5R&42M 
8L3LNO75651224M 
27X16 
27X16 

80031 
56285 
56285 

729s2 
72982 
56289 



Electrical Parts List-PG 506 

Tektronix Serial/Model No. Mfr 
Ckt No. Pwt No. Eff D.co.t Name & Description Code Mfr Part Number 

290-0527-m ULP..FXD.ELCTLT:1SUFr26~,ZO” PO201 TDCL56wl020FIi 



.Ele,ctrlcel Parts Llat-PG 506 

Tektronix Serial/Model No. Mfr 
Ckt No. Purt No. Eff Dscont Name & Description Code Mfr Part Number 

J640 
5820 
JVW 
JlOlD 

Km0 
K812 

b35 
L65 
L135 
L145 

IA10 
LB12 

PI5 
Q45 
Q60 
Q7O 
QQO 

Q65 
QVO 
QlOO 
QlZO 
Q135 

9190 
Q345 
9255 

152-0333-K 
152-0536-00 
152-0333-00 
162-0141-02 
152-0141-02 

60009 152-0333-00 
04713 mm01 
80009 152-0333-00 
07910 lN4152 
07910 1N4153 

152-0333-00 
152-0141-02 
1$2-0536-m 
152-0536-00 
152414142 

152-0141-02 
152*0141-02 
152-0333-00 
152-0333-00 

150-1001-01 
150-1001-01 
160-0048-00 
150-1011-00 
150-1011-00 

350-0048-00 

159-0022-00 
159400340 

148-0070-01 
148-0070-01 

108-0317-00 
108-0606-00 
108-0808-00 
108-0317-00 
106-0317-00 

108-0317-00 
108-0317-00 
108-0317-00 
108457440 
108-0574-00 

151-0302-00 
151-0515-01 
151-0301-00 
151-0301-00 
331-0473-00 

151-0302-00 
151-0186-00 
3"51-0186-00 
151-0302-00 
Y.51-0473-00 

80004 152-0333-00 
07910 lN4152 
04713 E(BQ101 
04713 Mm101 
07910 IN4152 

07910 lMlS3 
07910 IN4152 
80009 152-0333-00 
80009 152-0333-00 

08806 683 

71400 AGel 
71400 MDXl 6-10 

80009 131-1315-00 
80009 131-1315-00 
24931 28zw!62-1 
24931 28Jn262-1 

04713 ZN2222A 
04713 a44441 
04713 ZN2907A 
04713 2Ei2907A 
03508 04409 

04713 ZN2222A 
04713 2N3906 
04713 2N3906 

3-14 



El&trlcal Parts List-& 506 

Tektronix Serial/Model No. 
Ckt No. Part No. Eff 

Mfr 
Dscont Name 8 Description Code Mfr Part Number 

151-0347-m TRwSTSTOR:SILICON.NPN R”““cl lT’,-“?‘l7-‘9” 



Ckt No. Part No. Dscont Name & Description Code Mfr Part Number - 
04713 -..-_-- 
07263 ZN5769 I $036 

01045 624649 

cm325 
CB1025 

315-0332-00 
315~OLO2-00 
315410340 
308-0755-00 
315-0512-00 

P.27 315-0202-00 
F.29 311-0391-00 
R30 333-1223-00 
P.31 315-0202-00 
P.40 321-0287-00 

321-0328-00 
315-0102-00 
315-0102-00 
315-0202-00 
315-0103-00 

316-0131-00~ 
306-0677-00 
315-0303-00 
315-0221-00 
301-0511-00 

315-0271-00 
315433040 
315-0472-00 
315-0392-00 
315-0822-00 
315-0623-00 
315-0413-00 

315-0413-00 
315-08X-00 
315-0623-00 
315-0392-00 
315-0472-00 
315-0330-00 
315~0271-00 

315-0203-00 RES.,FXD,CoMP~2OK OHM,5%,0.25!4 
321-0289-00 PsEs.,Pxn,FIL!4:lox m",1~,0.125!4 
311-1754-00 PBES.,"AR,NOwTR:TmR,2K oHM.o.5w 
321-0289-00 RES.,FxD,F~m~1OK oHM,1*,0.125!4 
325-x200-07 RES*,FW,FIm4:lt20K OHM,O.l~,0.50W 
321-0264-00 REaS.,FxD,Fr~~5.49K 0HM,1%,0.125W 
321-0279-00 RESr,FxD,EIul:7.87K 0L1M11~,0.125W 
321-0213-00 mS.,F'Xo,FII&l:1.62K 0m.19,0.125w 

RlOO 

R225A,B1 311-1586-00 mS.,"m,NoNwm:PNL 2 x ZOK OHM,O.SW 
PA27 321-1649-07 RES*,FxD,FILM:6.38K ORM,0rl%,0.1Z5W 
R.230 321-0213-00 KE~.,FXD,FILM:~.~~~C OKM,l~,O.l25W 
R234 X3-0381-07 RES.,Fxn,FIW:90.9K OHMrO*1~,0.50W 

3-16 

PsS,,FXrl,COMP~270 OxM.5%.0.25!4 

cm035 
Yam-R75OOJ 
CB5125 

CB9135 
cm225 
CBb235 
cm925 
cm725 
cm305 
CB2715 

CBZ035 
cEATo-1002F 
306P-l-202 
CEmo-1002F 
MFF122bC12000B 
Cwm-5491F 
cEATO-7871F 
cEATo-162lF 

I 
I 
1 

-I 
I 
I 

@I 
I 
I 
I 
I 
I 
I 
I c I 
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Electrical Parts List-PG 506 

Tektronix Serial/Model No. 
Ckt No. Part No. Eff Dscont Nome & Description 

313-1224-00 RES.,vAR,NOmlTR:5Oo OBM.20%,0.5ow R425 
R427 321-0227-00 

321-0263-00 
315-0102-00 
315410240 R440 

R.445 
R447 
R450 
St452 

R465 
R470 
R475 
R477 

M80 
MS4 

R495 

F.500 
R502 
F.506 
P-508 

WI4 
R516 
F.520 
P.524 
PA30 

F.532 
R535 
Ed7 
P.540 
R543 

F.545 
P"550 
R554 
P-556 
R558 

R560 
R563 
R565 
R.575 
X576 

R578 
F.582 
R585 
R587 
R.590 

R593 
Es95 
Rs97 

3.18 

315-0272-00 
315-0562-00 
311-1225-00 
323-0294-00 
323-0294-00 

321-0223-00 
315-0332-00 
315-0242-00 
315-0332-00 
315439140 

315-0102-00 
315-0392-00 
315-0202-00 
315~bmz-00 
3L5-0431-00 

315~0133-00 
315-0822-00 
315-0133-00 
315-0822-00 
315-0273-00 

315-0202-00 
31s0272-00 

,315-0102-00 
315-0391-00 
315-0472-00 

315-0342-00 
315-0391-00 
315-0751-00 
31%oapz-00 
315-0911-00 

31.s0x2-00 
315-0202-00 
335-0472-00 
315-0273-00 

315-0472-00 
X5-0472-00 
31sOLO2-00 
315-0242-00 
31s0132-00 

315-0511-00 
315-0241-00 
315-0100-00 
331-1223-00 
311-1747-00 

31510471-00 
315-0102-00 
315-0102-00 

Code ,Mfr Part Number 
80294 3389F-P31-501 
75042 CEATO-236lP 
75042 CEmO-5361F 

01121 cm335 
01121 CBB325 
01121 CB1335 
01121 CB8225 
01121 c82735 

OllZJ. cm035 
01121 CB2725 
01121 CB1025 
01121 CB3915 
OllZL CB4125 

01121 CB4725 
01121 CB4725 
01121 cm025 
01121 cm425 
OlLZl CB1325 

01121 CB47L5 
01121 CB1025 
01121 CB1025 



Electrical Parts List--PG 506 

Tektronix SeriollModel No. Mfr 
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number 



Ckt No. Port No. ,Eff Dscont Name & Description Code Mfr Part Number 

315-om-bo RE6.,PXD,CwP:3.6K OHM,5%,0..?5W 01121 CB3625 
73136 91A40000M I 

307-0106-00 
307-0106-00 
315-0622-00 

315-0360-00 
322-0164-00 
315-0750-00 
315-0243-00 
321-0064-00 

315-0162-00 
315-0162-00 
317-0220-00 
317-0220-00 
315-0101-00 

323414840 
315-0151-00 
315-0100-00 
307-0106-00 
323-0094-00 

317-0220-00 REs.,Fxo,cOMP:22 Ow4.5a.O.lZSW 
307-0086-00 Kcs.,mD,FTLM:50 OHM,l%,lW 
317-0220-00 F.ES.,ExD,COMP122 OHM,5%,0.125W 
315-0362-00 RES.,TXD,COMP:~.~K OH",5%,0.25W 

I 
I 
I 
I 
I 
I 

@I 
I 
I 
I 
I 
I 
I 
I 



Electrtcal Parts List-PG $06 

Tektronix SeriollModel No. Mfr 
Ckt No. Port No. Eff DSCOnt Name & Description Code Mfr Part Number 



Electrical Parts Li‘st-PG 506 

Tektronix Serial/Model No. Mfr 
Ckt No. Part No. Eff Dscont Name R Description Code Mfr Part Number 
“666 
U670 
!.I611 
"673 
Lx75 

3-22 

156-0079-00 
156-0040-00 
156-0040-00 
156-0379-00 
156-0374-00 

156-0067-W 



STEP 8 -’ MAX AWL SET 

R205 

NOTE: STEP 4 
A 20 mA current-source approxlma,,on can be bu,,l 
by lnsertlng B 931 S-J, 1% resistor and B 50 Cl potent,. 
ometer in mr188 with a 20 V zource. A 20 mA eur- 
renl source C(L” 8,Po ba obtained lmm another 
PG 506 AMPL OUTPUT .xmn.xtor. “se the 2 V AM- 
PLITUDE selling and aU)usI the VARIABLE (OUT) 
control in a STD AMPL mode. 



ADJUSTMENT LOCATIONS 

-. 



J7HT 3 cgy 

:iTMENT LOCATIONS 

STEP I-UP - STEPsiipWN 

STEP 7 
P\.Qg 

STEP 5~ 
+7A%fET 

STEP 111 

NOTE: 
C940 and Cl000 

TEP 10 

70% SEf 
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MAIN bD ‘Ai SIDE I I I I 
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CKT GR,D CKT GRID CKf GRIlJ CKT GRIO CKT GRIC 
NO LOC NO LOC NO LOC NO LOC NO LOC 

Cl5 
cm 
c22 
CZ? 
-230 
-234 
C40 
c42 
C85 
C67 
c75 
C78 
C85 
c90 
Cl08 
Cl45 
Cl50 
Cl54 
Cl65 
C175 
CISO 
Cl96 
Cl98 
C200 
c210 
c212 
C237 
c240 
C247 
C285 

-2365 
c370 
c375 
C380 
cl18 
C720 
C726 
C734 
C736 
c752 
C764 
C782 
C785 

JB CR10 L6 LT35 
KS CR,, L.I L165 
L4 CR22 w L175 
K6 CR27 J6 LB10 
KS CRSS ~6 L812 
K4 CR57 HZ 
M6 CR,0 H3 PI50 
J5 CR78 L2 PI55 
K4 CRBO ~3 P276 
L4 CR86 
54 CR105 : 

P785 

KZ CR125 L3 015 
L3 CR135 K2 060 
K3 ~~136 K2 a80 
L3 CR137 KZ aa5 
J2 CR138 KZ a90 
.I3 CR145 K2 a100 
J3 CR146 K2 a120 
Jl CR147 KZ a125 
J, CR148 KZ a190 
II CR166 Kt a245 
H5 CR166 10 (1258 
14 CR167 K, a270 
1-I CR168 K, a280 
16 CR170 13 0290 
W5 CR190 H5 a320 
H3 CR166 65 G325 
H4 CR236 13 a326 
G5 CR245 GS G365 
F3 CR276 E5 a715 
G5 CR280A E4 G725 
06 CR280B F4 a730 
05 CR290 F4 0736 
F5 CR291 FP .a740 
F5 CR320 CS a745 
F1 CR734 G2 WE.5 
El CR755 82 a760 
El CR756 B2 a780 
Dl CR764 Bl a782 
D2 C~768 A2 a784 
C2 CR767 82 a790 
Al CR600 82 aa00 
Fl CR625 H2 
F2 RIO 
02 5800 83 RI5 
q 6 JBOI c5 R20 
66 J815 A5 R22 
A5 R26 
A5 K6.10 85 R27 
H2 K612 85 R29 

Jl R30 
52 R31 
J2 R40 
B6 R42 
A6 R45 

R52 
12 R64 
82 R57 
24 RSO 
F2 R66 

R76 
.J6 R80 
L5 R82 
L3 R85 
L4 R86 
K3 R90 

K3 R94 
K3 RB8 
L3 R98 
H6 RlOO 
G5 RI04 
G5 RIO5 
F6 RI08 
E4 R120 
63 RI22 
E5 RI36 
c5 RI54 
E5 RI70 
E6 RI90 
El R194 
a1 RI66 
D, R209 
02 R205; 
E2 R207 
cz R210 
Cl R212 
Al R215’ 
02 R220 
E2 R227 
E2 R230 
E2 R237 
C2 Rzx 

R247 
JS R250 
J5 R255 
L6 R256 
L4 R257 
J5 R268 

JB R260 
J5 R266 

KS R267 
J5 R275 
J5 R276 
JS R277 
.J5 R278 
J5 R290 
L6 R287 
L5 R290 
L.5 R295 
L6 R300 
J4 R302 
L3 R304 

L4 R310 
KP R312 
K3 R314 
K4 R330 
K3 R332 
K3 R338 
K3 R340 
K3 R342 
L3 R350 
L3 R352 
L3 R354 
Ji R366 
52 R358 
13 R360 
H6 R362 
H5 R375 
“5 R377 
15 R380 
I4 R715 
I6 R716 
16 R718 
15 R720 
16 R724 
13 R728 

r 
R730 
R736 

H3 R738 
GP R740 
G4 R745 
GS R746 
H3 R746 
F4 R746 
G4 R752 
F6 R760 
F5 R762 
F5 R784 

F5 
E4 
04 
D4 
04 
FP 
F3 
F4 
G4 
84 
84 
B4 
BP 
84 

E 
c4 
65 
E5 
E5 
G6 
E8 
D4 
DP 
c4 
04 
C4 
D4 
CP 
E5 
E5 
F5 
F, 
Fl 
F1 
El 
El 
El 
Dl 

z 
F2 
02 
c2 
01 
61 
82 
$1 
Bl 
El 

,762 
,764 
,767 
1790 
,792 
,800 
,808 
,810 
,612 
,825 
,827 
,830 
1832 
1835 
,837 
,840 
,842 

ns 

120 
150 
1200 
,240 
1255 
J330 
1680 

IRIO 
IR30 
,R45 
,R55 
IRWO 
rR210 
IR260 
IR790 

E2 
F2 
62 
G2 
HZ 
F2 
c2 
B5 
CS 
c5 
HI 
Gl 
62 

E 
Gl 
H, 
HZ 

54 

L5 
J5 
“5 
HP 
G4 
FS 
Ill 

JB 
54 
JP 
LB 
12 
15 
F4 
El 





IIIIIII II I 5225 I I I s,.m* i 1 s180~ 1 1 

L 
Cl0 

c3s 
C45 84 lP55 

IA c135 c2 IF65 85 lP190 G5 /R905 K2 
i3 1P225 E2 

SlEWA 
Cl90 Gl IL65 c4 /a45 D5 /SlSOB ,53 

LDC 
63 
FP 

82 



PARTS LOCATION GRID 

I 

DVM PERIOD SD - 



PARTS LOCATION GRID 



CKT GRID CUT GRID CKt GRID CUT GRlD CKT 
NO ‘DC NO LOC NO LOC NO LOC NO 

C382 
c400 
C420 
c436 
C460 
C462 
C465 
c470 
c474 
c4Bp 
C600 
C506 
C620 
c545 
CF.58 
c5eo 
C562 
C616 
C.585 
C9W 
c9oe 
c914 
C926 
C936 
ca40 
C962 
C9SS 
c974 
C988 
C9S6 
Cl000 
Cl026 
Cl026 
Cl034 
Cl045 
c1aeo 
Cl062 
Cl065 
Cl067 
Cl070 

CR395 
CR397 
CR465 
CR469 
CR466 
CR464 
CA465 
CR500 
CR502 
CR520 
CR576 
CR615 
CR616 
CR630 
CR656 

CP C~657 02 a6Bo 
c4 CR660 GZ 0890 
14 CR661 HZ a900 
F4 CR6B8 C3 0910 
G3 CR944 F7 QS20 
FP CR1004 F6 0935 
EP CR1026 A6 0960 
E4 CRlO47 E6 as70 
F4 CR1046 EB 0980 
F4 CR1062 86 0905 
la CR1067 S6 01020 
H3 
H4 OS460 
G2 DS482 
J4 05700 
J4 OS702 
82 
81 5635 
12 
D6 L562 
07 
D7 PI0 
E7 P72 
D7 P396 
F7 P580 
F6 P615 
D6 P650 
DE P673 
E6 P675 
EB P700 
FB P702 
F6 P1025 
A7 PlOBo 
se 
EB 070 
FB 0410 
Bf 0415 
q U 0435 
87 0440 
07 0445 
Bt 0475 

a460 
G3 a490 
GS 0635 
F4 a540 
F4 10550 
HZ 
18 
IB 
H3 
H4 
F2 
81 
Jl 
Jl 
“1 
“2 

Q560 
0565 
0576 
QSBO 
Q585 
0595 
0605 
0610 
a850 
QWO 
0882 

I6 
16 
J6 
16 

01030 
a1056 
01643 

R70 
R72 

I1 R400 
R405 

61 RPO? 
R410 

I1 R415 
I1 R417 
04 R420 
BP R423 
I3 R425 
02 R427 
Fl R490 
Fl R435 
J6 R440 
K6 R445 
A7 R447 
87 R450 

R462 
13 R464 
G4 A460 
GS R465 
F4 A470 
Fa A475 
G3 R477 
G4 A460 
H2 R4e4 
HZ R466 
I4 R490 
14 R495 
14 RSOO 
14 R562 
13 R606 
83 R506 
63 R510 
82 R514 
83 R516 
BP R626 
83 R524 
ce R520 
c7 RS32 
C6 R535 

De R537 J4 
De R540 J4 
07 R543 54 
87 R546-+ 54 
E7 R550 
F7 R554 
De R556 
DB R556 
E6 R56(r 
F6 R563 
66 R565 
86 R67$, 
E6 ~576- 
FS R576 

R562 
J3 R566 
13 R567 
64 R593 
I44 R596 
G4 R597 
G4 R800 
F3 R602 
ES R605 
ES RBOB 
F3 R615 
F4 R616 
Da R620 
F3 R626 
F4 R627 
G3 R630 
i-13 R635 
H3 RBSO 
E3 R664 
D4 R656 
D4 RWO 
E4 Re6o 
F4 RE61 
G4 R662 
64 R663 
Hz R664 
13 R685 
H2 RE66 
G2 RBBO 
62 R691 
I6 R692 
H3 R693 
H3 Re94 
H4 A695 
14 A696 
H4 R7W 
t-14 A705 
GZ ~650 
G-2 R&W 
c3 R655 
H4 R657 
H4 R8eo 
14 R862 

J4 
53 
53 
53 
JP 
13 
13 
82 
81 
B3 
B2 
S2 

c 
83 
q 3 
83 
84 
BP 
84 
Hl 
Jl 
Jl 
Hl 
HI 
Hl 
Hl 
Wl 
I2 
I2 
Gl 
F2 
F2 
F2 
F2 
F2 
F2 
F2 
El 
El 
El 
El 
El 
El 
El 
I6 
F2 
Bf 
c7 
87 

c7 
C6 

R866 
R670 
R871 
R674 
R676 
R660 
R662 
Reed 
R666 
R660 
R892 
R900 
R902 
R604 
A906 
R910 
R914 
R916 
R916 
R920 
R924 
R92e 
R930 
R635 
R937 
R936 
R940 
R944 
R950 
R960 
R962 
R964 
R966 
R970 
R974 
RS76 
R976 
R9eO 
R984 
R9B6 
R990 
R995 
R997 
R996 
R1000 
R1904 
RlOlO 
R1020 
Rl021 
R1025 
Rl028 
RlO28 
Rl030 
Rl034 
R1036 
RIO40 

C6 
c7 

:: 
ce 

D6 
De 
D6 
D7 
07 
07 

07 
07 

GRID 
LOC 

E6 
86 

12 
G4 
Gl 

F3 

02 

E2 
El 

H4 
F4 
04 
ce 

E7 
Ef 
El 
E7 
E7 
E7 
F7 
F7 
E7 
” 
i; 
F7 
F7 
V6 
D6 
De 
D6 

E6 
ES 
EB 
EB 
EB 
E5 
F5 
F5 
EB 
F5 
F6 
FB 
F6 
A6 
B6 
A7 
A6 
A6 
A6 
Be 
E7 
E6 

R1046 
R1047 

S19OA 
8610 
SB60 

T520 

lJ400 
“436 
UP60 
“470 
U460 
u535 
U610 
US15 
Ue66 
U866 
U667 
U666 
ue70 
U671 
U673 
ue76 

VR396 
VR430 
VR470 
VR666 



LOCATIONS FOR USER WIRED 
REAR INTERFACE CONNECTIONS 

AMPLITUDE OUTPUT 



REAR INTERFACE CONNECTOR ASSIGNMENTS 

Pin 
B - 
28 

27 

ou,pu, or 
l”p”t 

Ground 

I < 

Ground 

Ground 

MSD A 
out 
M.9.D B 
out 
MSD c 
O”, 
MSD D 
ou, 

LSD A 
ou, 

LSD B 
O”, 
LSD c 
out 
LSD D 
out 
HIGH-LOH 
output 

ii one TTL 

H one TTL 

SE 

- 
w one TTL 

H one TTL 

.Eifi -ii 

17 

16 iq--J-- 

‘26 V BF winding 



S 

- 

CONTROLS AND CONNECTORS 

DEFLECTION ERROR 
Readout 

l-w digits (remlutlon 
0.1%). Operates in STD 
AMPL mode when “AR,- 
ABLE knob 16 released. , 
When VARIABLE control 
IS rotated. LED di+3y 14 
used to irrdkate Per- 
centage ~trors relzded 10 
05clllQ5cOpe “Brtlc*I ana 
hOrlZ(lnlal deflectlo”. D,Bl 
lighli6ononlyforIheSTO \ 
AMPL mode. 

AMPLITUDE 

Selects calibrated output __ 
amplitude% across X-2 or 
5On load aitechsd to SNC 
connedor labeled AMPL 
OUTPUT (S-m). 

i, TRIG 0”T 

Used 8% a slgnal wwrce . 
to pretrigger external 
equipment. 

PERIOU/VAR 
A--+ 

Controls determlns the 
period of squire-wave 
signal for either ths HIGH 
AMPL or FAST RISE 
modes. PERIOD light 1% 
on ml, when tnstrumenr 
Is I” B HIGW AMP,. or 
FAST RISE mode. 

PG 506 /I 

by PERIOD/VAR co”. 
,__I_ 

I’ Mods Switch I 

Retermi”es whethe, in- 
strument I% operated In a 
STD AMPL, HIGH AMPL, 
or FAST RISE mode. 

PULSE AMPLITUDE 

v 

. 

. 

COntrOb output mlpli- 
tude al AMPL OUTPUT 
(HIGW) or FAST RISE 
8NC connectors. 

AMpL OUTPUT (HIGH or 
STD, 

‘Common BNC output 
Fonneclor lot STD AtvtPC 
of HIGH AMPL modes. I 
kHz square wave or dc lo, 
STD AMPL. Perlod of 
HIGH AMPL squara wave 
set by PERIOD-controls. 

CURRENT LOOP 

1 kHZ square-wave E”,- 
rent or dc as selected by 
Internal avttch. LED dis- 

- Play ,““I be otf or adjus- 

I/ 

ted to read 0.0% to, OS,,- 
braled 5 ,,,A. VARIABLE 
(OUT) Control Will vary 
current through lhe loop, 
but DEFLECTION ER- 
ROR Readout Is no, di- 
rectly related to cu,,*tlt 
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Mechanical Parts List-PG 506 

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER 

MFRCODE 00779 MANUFACTURER ADDRESS CITY,STATE,ZIP l 
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Mechanical Parts List-PG’506 

Fig. & 
Index Tektronix Serial/Model No. 

NO. Part No. Eff Dscont QfY 1 2 3 4 5 Name & Description 
1 cm BOARD ASSY:DTSPLAY(SEE A4 EPLl 1-44 

-45 
-46 
47 
-48 

-49 

-50 
-51 
-52 
-53 
-54 
-55 
-5.6 
-57 

-59 
-60 

-61 

-62 
-63 

-64 

-65 

-66 
-67 
-68 

-69 

-70 
-71 
-72 
-73 
-74 
-75 
-76 

-77 
-78 

-79 
-80 

-81 

-82 

-83 

3-26 

2 
4 

14 
1 

10 

13 
1 
1 

46 

4 
14 

1 

4 
1 

1 
1 

4 
I 

4 

4 
1 
1 

1 

4 

1 
1 

384-1323-00 384-1323-00 214-1190-02 214-1190-02 
I I 

2x20319-402 2x20319-402 
L214-0%Oo-0541C L214-0%Oo-0541C 



Mechanical Parts List-PG 506 

Fig. 8 
Index Tektronix Serial/Model No. _, Mfr 

Part No. Eff Dscont “V I 2 3 4 6 - Name & Description Code Mfr Part Number 
131-1314-00 
2X12361-402 
131-0963-00 
214-1139-02 
214-1139-03 
214-1127-00 
401-0081-02 

80009 
73743 
80009 
80009 

97464 



No. Part No. Eff 1 2 I 4 5 Nome & Description 

065-0151-00 

Code Mfr Part NL 

070-1740-00 
OX!-0482-00 

rmber - 







MANUAL CHANSE INFORMATION 
At Tektronix, we continually strive to keep up with lotest 

electronic developments by adding circuit and component 
improvements to our instruments CIS won os they are devel- 
oped and tested. .* 

Sometimes, due to printing and shipping requirements, we 
can’t get these changes immediately into printed monuuls. 
Hence, your monwl may CQntoin new change information on 
following pages. +: 

A single change may affect several sections. Sections of 
the manual are often printed ot different timer, 50 some of 
the information on the change pages moy olrecldy be in 
your monuol. Since the change information sheets are curried 
in the monuol until ALL changer ore permanently entered, 
some duplication may OCWT. If no such change pages oppeor 
in this section, your manual is correct 05 printed. 



HANGE REFERENCE 
Somd”d b 

TEXT CORRECTION 
Page l-8 ELECTRICAL CHARACTERISTICS 
ADD : 

The ELECTRICAL CHARACTERISTICS we valid for the following 

environmental conditions. 
Temperature 

operating: 0°C to +50°C. Forced air circulation is 

required for ambient temperatures above 
+4ooc. 

storage: -4ooc to +75Oc. 

Altitude 
operating: To 15,000 feet. 
storage: To 50,000 feet. 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 
Cl40 283-0057-00 CAP.,FXD,CER DI:O.lwF, +80%-20%, 200V 
R423 321-0229-00 RES.,FXD,FILM:2.37K OEIM, l%, 0.125W 
R430 321-0261-00 RES.,FXD,FILM:5.11K OHM, I%, 0.125W 
R540 131-0566-00 LINK, TERMINAL, CONNECTING 
R558 131-0566-00 LINK, TERMINAL, CONNECTING 
~916 ,323-0150-00 RES.,FXD,FILM:357 OHM, I%, O.SOW 
R928 323-0097-00 RES.,FXD,FILM:lOO OHM, l%, 0.5OW 
R930 323-0097-00 RES.,FXD,FILM:lOO OHM, l%, 0.50~ 
R944 317-0180-00 RES.,FXD,COMP:lS OHM, 5%, 0.125W 
R1004 317-0180-00 RES.,FXD,COMP:18 OHM, 5%, 0.125W 

REMOVE: 

C85 283-0065-01 CAP.,FXD,CER DI:O.oOl NF, 5%, 1OOV 
Cl08 283-0065-01 CAP.,FXD,CER DI:0.001 PF, 5%, 1OOV 
c545 283-0204-00 CAP.,FXD,CER DI:O.Ol pF, 20%, 50V 
4540 151-0223-00 TRANSISTOR:SILICON, NPN 
QUO 151-0221-00 TRANSISTOR:SILICON, PNP S24849 

R537 315-0751-00 RES.,FXD,COMP:750 OHM, 5%, 0.25W 
PAGE 1 OF 4 



PRODUCT- PG 506 REFERENCE cu1074 DATE 10-17-74 

REMOVE: 
R543 315-0911-00 RES.,FXD,COMP:910 OHM, 5%, 0.25W 

R545 315-0162-00 RES.,FXD,COMP:1.6K OHM, 5%, 0.25W 

PA.50 315-0202-00 RES.,FXD,COMP:2K OHM, 5%, 0.25W 

R554 315-0472-00 RES.,FXD,COMP:4.7K OHM, 5%, 0.25W 

RS56 315-0273-00 RES.,FXD,CoMP:27K OHM, 5%, 0.25W 

u535 156-0399-00 MICROCIRCUIT, DI:OPTOELECTRONIC TSOLATOR 

Ano: 

C294 290-0405-00 CAP.,FXD,ELCTLT:lO IJ.F, +50-lo%, 15OV 
c745 281-0543-00 CAP.,FXD,CER:270 PF, 500 V, +10% 
C748 281-0543-00 CAP.,FXD,CER:270 PF, 500 V, +lO% 
CR3,8 152-0333-00 SEMICOND DEVICE:SIEICON, 55v, 200 MA 
CR140 152-0586-00 SEMICOND DEVICEZSILICON, 6oov, 5oOMA 
CR535 152-0141-02 SEMICOND DEVICE:SILICON, 3OV, 15OM4 
L38 108-0337-00 COIL, RF: 25 pH 
RI042 315-0221-00 RES.,FXD,CCIMP:k?O OHM, 5%, 0.25W 
T.532 120-0952-00 TRANSFORMERqRF:TOROID 2 WINDINGS TD-301 

DIAGRAM 1 
Q " 

PRIMARY POWER - Parrial 
tlw40 

, PI50 

TOCRl35 - 
LI35 

>T 
F---- ‘: 

+ 
RI35 == Cl35 == Cl40 

d--- 

fQ Q90 1 I 
CR38 

TO FSO 
L” 

TO 1130 
L 

=3zk3k L35 

l-38 
25yl-i 

TO R06 

+5v 
(DC PL) 
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PRODUCT PG 506 CHANGEREFERENCE Cl/1074 ,,A,-E 10-17-74 

DIAGRAM 2 0 STANDARD AMPLITUDE - ~8rciai 

+i2ov 

DIAGRAM 3 DIGITAL VOLTMETER - Partial 0 

f5V R565 

R563 
u 470-13 u 470-13 

0 0 4 4 

60 

t 

+F Q535 
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PRODUCT 

r 

PC: 506 

CHANGE: I 

CHANGE REFERENCE- Cl/1074 DATE- lo-17- .74 

AMPLITUDE - Partial 

-ma745 TO Q 755 

DIAGRAM 6 FAST RISE - Partial 
0 
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