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Fig . 1-1 . FIG 501 Ramp Generator Plug-in Module .



The RG 501 Ramp Generator produces an adjustable
10 V ramp, either positive-going or negative-going, with
selectable and variable durations from 10 s to 10 μs. Α
TTL-compatible gate signal coincident with the ramp
d uration is provided at the front panel .

The RG 501 has α full set of oscilloscope-type trigger-
ing controls providing normal or automatic triggering,
slope and level selection, and triggers from three sources:
line, internal, or external via α front panel BNC connector.

Installation and Removal

REV. C, ΜΑΥ , 1976

Turn the PowerModule offbefore inserting the plug-
in ; otherwise, damage may occur to the plug-in
circuitry.

Check to see that the plastic barriers on the inter-
connecting jack of the selected Power M odule compart-
ment match the cut-outs in the RG 501 circuit boardedge
connector.

Align the RG 501 chassis with the upper and lower
guides of the selected compartment. Push the module in
and press firmly to seat the circuit board i n the inter-
connecting jack.

INSTRUMENT DESCR IPTION

PREPARATION FOR USE

Section 1-RG 501

OPERATING
INSTRUCTIONS

The RG 501 operates in α TEKTRONIX TM 500 Series
Power Module only . It is completely compatible with other
members of the system in terms of signal interconnec-
tions.

The RG 501 is designed to operate in ambient
temperatures between 0°C and +50°C. It can be stored in
temperatures ranging from -40° Cto+75° C. After storage
in these temperatures, allow the RG 501 -chassis to return
to room ambient temperature before applying power.

To remove the RG 501, pull on the release latch,
located i n the lower left corner, until the interconnecting
jack disengages and the RG 501 will slide out.

Apply power to the RG 501 by pulling out the power
switch knob of the Power Module.

Controls and Connectors

Refer to F ig . 1-2. Even though the FIG 501 is fully
calibrated and ready to use, the functions and actions of
the controls and connectors should be reviewed before
attempting to use it . Note that the POLARITY, AUTO
TRIG, and SLOPE pushbuttons are push-push actions,
while all the rest are self-cancelling actions. Notealsothat
the DURATION MULTIPLIER knob skirt is illuminated
from behind . This light is the only visual indication that
power is being applied to the RG 501 .
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RAMP AMPLITUDE Control

Varies peak amplit ude of

t he ramp from about
50 mV at the εεω end to
greater than 10 V at the cw

end.

DUR ATION MULTI PL I ER

Control

V aries the RAMP
DURATION from Χ1
(calibrated ) at the εω end
of rotation to about Χ 11
at the εεω end . Control
uncalibrated in between .

LEVEL Control

Varies the amplitude point
on the triggering signal at
which the triggeri ng
window is p laced.

ΕΧΤ I NPUT Connector

ΒΝC connector p roviding
an in put for external
triggeri ng signals .

GATE OUTPUT Connectors

B NC connector p roviding

	

�.~ .-
front-panel access to the -

Gate signal, which is
coincident with the R amp
signal .

Pull-to-release latc h.

ΕΧΤ button pushed in
selects the front panel BNC
inputΕΧΤ IN as the trigger
signal source .

POLARITY Pushbutton

Selects positive-going
ramps (button in) or
negative-going ramps
(button out) .

L I NE button pushed in
seiects li n e-frequency
voltage as the trigge r signal
source .

Fig . 1-2. Front panel controls and connecto rs.

INT

	

button

	

pushed

	

in
selects internal trigger
sou rce input via rear
inte rface connections.

Select six ranges of ramp
duratio n . Calibrated when
DURATION MULTI-
plier is at 1 .

TRIGGERING Pushbuttons

Pu s hbu ttons select
triggeri ng mode, slope, and
trigger source .

AUTO TRIG mode
produces recurrent ramps
of selected RAMP
DURATIONS at rates
determined by h oldoff
time . The AUTO TRIG
mode p revails (1) in the
absence of an adequate
triggering signal or (2) in
the prese nce of an
adequ ate triggeri ng signal

b u t wit h the LEVEL
control misadjusted or (3)
in the presence of an
adequate triggering signal
running at 20 Hz or less .

NORM (button out) mode
requ ires an adequate
triggering signal and
adjustment of the LEVEL
control to produce α signal
at the RAMP OUT
connector.

SLOPE button in (+) or
out (-) determines whether
ramps will be initiated on
the positive-going or
negative-going portions of
the triggering signal .

BNC connector p roviding
front-panel access to signal
output .

1352-02Α

REV. Β , MAR . 1978



Function Generators

The RG 501 ramp is ideally suited to sweep the VCFor
VCO inputs of most fu nction generators. Selectable ramp
polarity provides for sweeping frequencies up or down .
Variab le ramp amplitude and duration provide for con-
trolling the range and rate of the frequency swee p. The
RG 501 gate out signal provides for synch ronizing the
swept oscillator to the sweeper input .

Α natural application of the RG 501 would be to pair it
with a noth er member of the TM 500 Series, the FG 501
Function Ge n erator . The FG 501 frequency can be swept
over α 1000 :1 range with the RG 501's 0 to 10 V li near
ramp . The output of the FG 501 can then be used to test
the response characteristics of frequency sensitive cir-
cuits. See Fig . 1-3.

Χ-Υ Monitors

The RG 501 can be used as α sou rce for X- and Y-axis
signals to convert an Χ-Υ display to α Υ-Τ disp lay. Set the

Fig . 1-3. Sweeping and gating α Function Generator syn-
chro nously .
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APPLICATIONS

Operati ng Instructions-RG 501

RG 501 to AUTO TRIG and use the RAMP OUT signal to
d rive the X-axis . Α positive-going ram p will sweep most
CRT d isplays from left to right . Vary the RAMP
AMPLITUDE for th e desired sweep lengt h . Th e 10-volt
range of the RG 501 should give α full-screen scan on j ust
about any Χ-Υ CRT disp lay.

Use the GATEOUT signal, which is coi ncident with the
RAMP OUT, to d rive the Z-axis . The gate's +3 Vamplitude
is sufficient to un blank most CRT's and provide α usable
i ntensity level .

If the even t to be displayed in the Y-axis meets the
triggering requirements, it can be used to externally
trigger th e RG 501, producing α stable d isplay when the
LEVEL con trol is correctly set.

Using time marks and α gratic ule for th eCRT d isplay, α
calibrated 3ο/ο time base can be generated . See F ig . 1-4.

Fig . 1-4. Converti ng an Χ-Υ display to α Υ-Τ display .
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Pulse Generators

Th e RG 501 can be used as α sou rce for externally
triggering pulse generators, such as th e TM 500 Series
PG 501 PulseGe nerator . For a pplicationswhere the p ulse
output period is controlled by the period of the triggeri ng
signal, such as th e PG 501's External Trigger Mode, the
fast-rising GATE OUT signal from the RG 501 can provide
periods ranging from about 20 μs (50 kHz) to about 10 s
(0 .1 Hz) at voltage levels sufficient to trigger and reset the
PG 501 .

For applications wh ere the pulse output period and
duration are dependent on the period and du ration of the
triggering signal, such as the PG 501's External Duration
Mode, th e FIG 501 can provide gati ng periods ranging
from about 20 μs to about 10 s and gate d uratio ns from
10μs, withi n 3ο/ο , tο 1 s, with in 3ο/ο , a n d to about 11 s using
the uncalibrated DURATION MULTI PL I ER . See Fig . 1-5.

The RG 501 RAMP OUT signal can be used as α
calibrated delay trigger source for external trigger circuits
having fixed trigger th resholds with in the range of the
RAMP AMPLITUDE control .

REPACKAGING FOR SHIPMEN T

If the Tektron ix instrument is to be shi pped to αTe ktronix
Service Center for service or repair, attac hα tag s howing:
owner (with add ress) and the name of an individual atyour
firm that can be contacted , complete instrument serial
number and α d escription of the service required .

Save a nd re-use the package in which your instrument was
sh i pped . If the original packagi ng is unfit for use or n ot
available, repackage th e instrument as follows:

1 . Obtain α carto n of corrugated cardboard having inside
dimensions of no less than six inches more tha n the
i n strument dimensions ; this will allow for cush ion ing.
Refer to the following table for carton test strength
requirements .

2 . Surrou nd the i nstrumen t with polyethylene sheeti ng to

protect the finish of the instrumen t .

Fig . 1-5. Triggering or gating α Pulse Generator.

3.

	

Cushion the i nstrume nt on all sides by tig htly packing
d un nage or urethane foam between carton and instru-
ment, allowi ng three inc hes on all sides.

4. Seal carton with sh ipp i ng tape or in dustrial stap ler .

SHIPPING CARTON TEST STRENGTH

REV . Α , ΜΑΥ , 1976

GrossWeight (lb) Carton Test Strength (lb)

0-10 200

10-30 275

30-120 375

120-140 500

140-160 600



Ramp

Duration. Range, 1 s to 10 μs; M ultiplier, Χ1 to at least
Χ10 ; Accu racy, with in 3ο/ο with MULTIPL I ER set to 1
(MULTI PLIER not calibrated).

Linearity . W ithin 2ο/ο of α straig ht-line plot .

Amplitude. Range, variable from 50 mV or less to at
least 10 V, either polarity ; DC Level Between Ramps, Ο V,
with in 20 mV; Driving Capability, 3 kΩ min imum, 300 p F
maximum .

Gate

DURATION. Coincident with ramp.

Source Impedance . 160 Q, within 5ο/ο .

Introduction

REV. Α, ΜΑΥ, 1976

SPECI FICATION

Amplitude. TTL-compatible, 0 V within 100 mV, to
+3 V, within 0.6 V ; Risetime, 100 ns or less ; Falltime,
100 ns or less .

This procedure checks the electrical characteristics of
the RG 501 that appear at the beginning of th is section . If
the instrument fails to meet the requirements given in this
perfo rmance check , the calibration procedure should be
performed. This proced ure can also be used by an
incoming ins pection facility to determine acceptability of
performance .

Triggering

Level. Range, at least f1 V.

Line. Triggers at the li ne frequency .

Other

PERFORMANCE CHECK

Section 2-RG 501

SPECIFICATION AND
PERFORMANCE CHECK

Auto . Sweep circuit free-runs i n absence of an
adequate internal or external signal or in the presence of α
sig nal ru nn ing at 20 Hz or less .

External. Sensitivity, at least 200 mV peak-to-peak;
Response, DC to at least 100 kHz; Input Impedance,10 kΩ
to 20 kΩ, diode-protected ; Max Input Voltage, 50 V (DC +
peak AC) .

Internal. Same as External except that the trigger i nput
is via the rear interface.

Temperature. Operating, 00 Cto+50°C ; Nonoperating,
-400C to +750C.

Altitude . Operati ng, To 15,000 feet ; Nonoperating, To
50,000 feet .

The electrical characteristics in th is section are valid
only if the RG 501 is calibrated at an ambient temperature
of +20°C to +30°C an d operated at an ambient
temperature of 0°C to +50°C.

Tolerances that are specified in th is Performance
Check p rocedure apply to the instrument under test and
do not inclu de test equ ipment error . Limits and tolerances
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i n this p roced ure are i nstrument performance re-
q ui rements only if stated as suc h i n theSpecificatio n part
of this section.

Test equ ipment front-panel control settings are listed
at the outset of each major segment of th is procedure .
Thus, only α part of theprocedu re need be performed if so
desi red . However, it is advisable to perform the complete
procedure to completely verify the perfo rmance of the
FIG 501 .

Test Equipment Required

The following test equipment, or equivalent, is required
to perfo rm the procedure . Test equ ipment characteristics
listed are the minimum required to verify the performance

2-2

of theFIG 501 . Substitute equipment must meet or exceed
the stated requirements . All test equ ipment is assumed to
be operating with in tolerance .

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

Special Interface Connections

The test eq ui pment or the equipment under test may
have been altered to fit special application requirements.
In such cases, the procedure should be chan ged to
accommodate the instrument alterations, or the instru-
ment should be restored to its original configuration .

TABLE 2-1
List of Test Equipment Requirements

REV. D, ΜΑΥ, 1976

Description Performance Requirements Application Example

Oscilloscope Dual-trace with Add mode. Vertical Amplitude and Time 1 . Tektronix Τ922 oscillo-
sensitivity : 20 mV/div through Measurements . scope.
5 V/div . Sweep rate: 0.1 s/div, 2. Tektronix 5440 oscillo-
with 10Χ sweep magnificatio n . scope, with 5Α38 dual-trace
Bandwidth : 10 MHz. vertical amplifie r, and 51340

Time Base.

Time Mark Marker period: 10μs through 5 s, in Triggering and Tektronix TG 501 Time Mark

Generator 1-2-5 seq uence . timing measure- Generator .
Marker am plitude: At least 200 mV in ments .
500.

SineWave F requ ency : 100 Hz to 100 kHz. Triggering measure- Tektronix SG 502 Oscillator.

Generator Amplitude: 200 mV to 4 V ρ-ρ into ments .
approximately 10 kΩ.

Power Module Th ree compartments or more. All tests. Tektron ix TM 503.

Four coaxial Impedance : 50 Ω. All tests . Tektronix part no. 012-0057-01 .

cables Connectors : Male bnc on both ends.

Two termi na- I mpedance : 50 Ω All tests. Tektronix part no . 011-0049-01 .

tions Connectors : bn c.

Tee connector Connectors : bnc, two female, and All tests. Tektronix part no. 103-0030-00.

one male .



Preliminary Procedure

1 . Ensu re that all power switches are off.

2 . Check the rear panel of the Power M od ule to ensure
the in d icated line voltage an d the li ne voltage sou rce are
the same . Refer to the Installation section of the Power
Mod ule manual .

3.

	

Ensure that all test equipment is suitably adapted to
the line voltage to be app lied.

4. Install the RG 501, Time Mark Generator, and Sine
Wave Generator into the Power Modu le .

5.

	

Connect all test equipment to α suitable li ne voltage
source . Turn all equipment on an d allow at least 20
mi nutes for the equipment to stabilize .

Initial Control Settings

Set the followi ng controls d uring warm-up time :

RAMP
AMPLITUDE ccw
POLARITY

	

+
DURATION	1 ms
DURATION MULTI PL I ER

	

cw
TRIGGER ING

	

AUTO TRIG,
+ SLOPE, EXT .

LEVEL

	

0

Vertical Am plifier
Channel l

Input Coupling

	

ac
Volts/Div

	

20 mV
Channel 2

Input Coupling

	

do
Volts/d iv

	

1
Display Mode

	

CH 1
Trigger Source

	

CH 1
Time Base

Time/Div

	

.5 ms, unmagn ified
Triggeri ng

	

+ Slope,
Auto Trigge r
AC Coupling
I nternal

Inten sity and Focus

	

Adjust fo r well-
defi ned display

REV. C, ΜΑΥ , 1976

RG 501 RAMP GENERATOR

OSCI LLOSCOPE

Specification and Performance Check-RG 501

TIME MARK GENERATOR

Marker Period

	

.1 ms, cali brated

PERFORMANCE CHECK PROCEDURE

1 . Check + And - Ramp Start DC Level (0 volt
with in 20 mV)

α . Connect α coaxial cable from th e RG 501 RAMP
OUTconnectortotheOscilloscope CH 1 input connector.

b. Adjust the RG 501 RAMP AMPLITUDE control for
approximately eight divisions of display.

c. Set the CH 1 i nput coupli ng to g nd and center the
oscillosco pe trace .

d . Set the CH 1 inp ut coupling to dc.

e. CHECK-That the start of the displayed ram p is
withi n one vertical divisio n of graticule center.

f. Set the RG 501 POLARITY switch to -.

g. CHECK-That the start of the d isplayed ramp is
with in one vertical division of graticule center.

h . Do not change connections or cont rol settings .

2. Check + And - Ramp Amplitude (50 mV to at
least 10 V)

α . Set the CH 1 Volts/Div switch to 10 mV, and
vertically cente r the display .

b . Adjust the RG 501 RAMP AMPLITUDEcontrol fu lly
counter clockwise .

c. CHECK-That for each RAMP DURATION setting
on the RG 501, the displayed sig nal am plitude is no more
than five divisio ns (50 mV negative ramp) .'

d . Set the RG 501 POLARITY switch to +, and center
the disp lay.

'If the display is left free-runn ing, the oscilloscope Time/Div
setting can be left unchanged at .5 ms/div for the enti re step.
Otherwise, set the Time/Div switch to provide an appropriate
triggered display .

2-3
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e . CHECK-That for each RAMP DURATION setting
on the RG 501, the displayed signal amplitude is no more
than five divisions (50 mV positive ramp ) .'

h . Adjust the RG 501 RAMP AMPLITUDEcontrol fully
clockwise, and center the display.

i . CHECK-That for each RAMP DURATION setti ng
on the RG 501, the displayed signal am plitude is at least
five divisions (10 V negative ramp) .'

j . Set the RG 501 POLARITY switch to +, and center
the display .

k. CHECK-That for each RAMP DURATION setting
on th e RG 501, the displayed signal amplitude is at least
five divisio ns (10 V positive ram p).'

3. Check Χ1 Ramp Duration (within 3ο/ο)

α . Set the RG 501 RAMP D URATION control to 1 ms .

b. Set the Oscillosco pe Time/Div switch to .1 ms, and
the Trigger Source switch to Ext .

c. Set the Oscilloscope vertical mode to Add, the CH 1
input coupling to gnd,and the CH 1 Volts/Div switch to 5.

d . Position the trace two divisions below graticule
center and to the left ed ge of graticule.

f. Connect α coaxial cable from the RG 501 GATE
OUTcon nector to theTime Base Ext Trig inp ut con nector.

'If the display is left free-runn ing, the oscilloscope Time/Div
setting can be left unchanged at .5 ms/div for the enti re step.
Otherwise, set the Time/Div switch to provide an appropriate
trigge red display .

2-4

f . Set th e RG 501 POLARITY switc h to - .

g . Set the CH 1 Volts/Div switch to 2 V .

Ι . Do not change connections or control settings .

e . Set the CH 1 input coupling to dc .

g . Connect α bnc tee connector to the Marker Out
connector . Connect α coaxial cable to each side of the bnc
tee connector, and α 50 Ω termination at the end of each
cable .

h . Connect one of the terminated coaxial cables to the
RG 501 Ext In con nector; connect the other coaxial cable
to the CH 2 in put connector.

i . Adj ust

	

the

	

RG 501

	

LEVEL

	

control

	

and

	

the
Oscilloscope controls for α stable display.

j . Adj ust t he Horizontal P ositioni n g of t h e
Oscilloscope to place the last time mark over the center
graticule line .

k . Select Swp Mag, a nd reposition the leading edge of
the last d isplayed time mark to the center graticule li ne.

Ι . Disconnect the coaxial cable and termi nation from
the CH 2 input con nector.

m. CHECK-That the falling edge of the ramp starts at
the center graticule line, with in three divisions.

η . Release the Swp Mag button , and reposition th e
start of the trace to the left side of the g raticule.

ο . Do not change connections or control settings .

4. Check Χ11 Ramp Length (within 3ο/ο)

α . Reconnect the coaxial cable and termination to the
CH 2 input connector.

b . Set theTime Mark Generator for 2 ms ma rkers, and
the oscilloscope Time/Div switch to 2 ms .

c. Set the RG 501 TRIGGER ING SLOPE to-, and the
DURATIO N MULTI PLIER fully counter clockwise (Χ11).

d . CHECK-Ramp ends between fift h and sixth
markers .

e . Position the fallin g edge of the ramp at graticu le
center.

REV. D, ΜΑΥ , 1976



f . Select 10ΧSwp Mag, and position the time mark just
preceding the ramp falling edge to the left ed ge of the
graticu le .

g. CHE CK-Ramp ends at five d ivisions past marker,
with in 1 .6 d ivisions .

h . Do not change connections or control settings .

c . Set the Time Mark Generator for 1 μs markers.

d . Ad just the RG 501 LEVEL control for α stable
disp lay.

e. H orizontally position the rig ht-most displayed time
mark over the center graticule line .

f . Disconn ect the coaxial cable and termi nation from
the CH 2 I nput .

g . CHECK-That the ramp falling edge occurs at the
center graticule li ne, with in 0.3 d ivision .

h .

	

U si ng Table 2-2, repeat this check for theremain ing
RAMP D URATION setti ng.

TABLE 2-2
Ramp Duration Checks

REV . D, ΜΑΥ , 1976

ΝΟΤΕ

Unstable triggering may occur at the slower
sweep rates, e.g ., .1 s, with theRG 501 and the

Specification and Performance Check-RG 501

test oscilloscope triggering mode set at auto
trigger. If th is occurs, set the triggering mode
to normal trigger and adjust the triggering
controls for α stable display.

i . After completing th is step, remove all cables .

Set the equipment controls as follows:

Vertical Amplifer
Channel l

I nput Coup lin g

	

do
Volts/Div

	

5
Chan nel 2

Input Coupling

	

do
Volts/Div

	

.5
Display Mode

	

CH 2
Trigger Source

	

CH 2
Time Base

Time/Div

	

1 s, unmagnified
Triggering

	

+Slope
Auto Trigger
AC Coupling
Internal

Intensity and Focus

	

Adjust for well-
defined d isplay

Marker Period

OSCILLOSCOPE

TIME MARK GENERATOR

5 s, calibrated

6. Check Gate OutAmplitude (0 Vwithin 100 mVto
+3 V within 600 mV)

α .

	

Position the CH 2 trace to the bottom graticule line .

b. Connect α coaxial cable from the RG 501 GATE
OUT connector to the CH 2 input connector.

2-5

Time/Div Marker RAMP DURATION

10 μs 10 μs 100 μs
.1 ms .1 ms 1 ms
10 ms 10 ms 10 ms
.1 s .1 s 1 s

5. Check Ramp Duration (within 3ο/ο) RG 501 RAMP G ENERATOR

α . Adjust the RG 501 DURATION MULTIPL I ER con- RAMP
trol fully clockwise, and set the RAMP DURATIO N control AMPLITUDE cwto 10 μs.

POLARITY +
DURATION 1 s

b . Set the Oscilloscope Time/Div switch to 1 μs, and DURATION MULTI PL I ER εω
Swp Mag off . TRIGGER I NG AUTO TRIG,

+ SLOPE, ΕΧΤ
LEVEL 0
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c . CHECK-(using Table 2-3) That for all RAMP
DURATION settings of the RG 501, the lower level of the
display is at the bottom graticule li n e, within 0.2 d ivisio n
and the u pper level is 6 d ivisio ns above the bottom
graticule line with in 1 .2 divisions.

TABLE 2-3
Gate Out Amplitude Checks

2-6

d . Do not ch ange connections or control settings .

7. Check Gate Out R isetime and Falltime (less than
100 ns)

α .

	

Position the bottom of the CH 2display one division
up from the bottom graticule line .

b. Adj ust the Volts/Div Variable control for α five-
division display .

c. Set the Oscilloscope Time/Div switch to .1 μs .

d . Adjust the Oscillosco pe Trigger Level control for α
triggered display and position the display for α risetime
measureme nt.

e . CHECK-That th e waveform rises from the 10 ο/ο to
90ο/ο points, with in 100 ns (o ne ma jor horizontal division) .

f . Set the Oscilloscope Trigger Slope switch to - and
adjust the Level control for α triggered disp lay.

g. CHECK-That the waveform falls from the 90ο/ο to
10 ο/ο points, with in 100 ns (one ma jor horizontal division) .

h . Set the Oscillosco pe trigger controls to + Slope,
and the CH 2 Volts/Div Variable control to the calibrated
position .

i . Do not change connections or control setti ngs .

8 . Check Gate Out Duration (Coincident with

ramp)

α . Connect α coaxial cable from the Time Mark
Generator Marker Outconnector, through a50 Ω termi na-
tion , to the RG 501 ΕΧΤ IN connector.

b . Set the RG 501 triggeri ng to ΕΧΤ , + SLOPE, and
NORM.

c. Co nnect α coaxial cable from the RG 501 RAMP
OUT connector to the Oscilloscope CH 1 i nputconnector .

d . Set the Oscilloscope CH 2 Volts/Div switch to 2, the
Disp lay Mode control to Dual Trace, the Trigger Source
switch to CH2, and the Time/Div switch to 5 μs.

e. Set the Time M ark Generator M arker Period to
20 μs .

f . Ad just th e RG 501 and Oscillosco pe triggering level
controls for α stable display.

g. CHECK-(Usin g Table 2-4) That at each RAMP
DURATION setting, th e ramp and the positive portion of
the gate waveform occur for app roximately the same
length of time .

TABLE 2-4
Equipment Settings for Gate Du ration Checks

h . Disconnect all cables .

Set the Equipment Controls as follows :

RG 501 RAMP G ENERATOR

RAMP
AMPL ITUDE
POLARITY
DURATION
DURATION MULTI PL I ER

TR IGG ER I NG

LEVEL

cw

10 μs
εω
AUTO,
+ SLO PE, ΕΧΤ
0

REV . Α , ΜΑΥ , 1976

Oscilloscope
Time/Div

RG 501
RAMP DURATION

1s 1s
.1 s 100 ms
10 ms 10 ms

1 ms 1 ms
.1 ms 100 μs
10 μs 10 μs

RAMP D URATION Time Marker Period Time/Div

10 μs 20 μs 5 μs
100 μs .2 ms 50 μs

1 ms 2 ms .5 ms
10 ms 20 ms 5 ms

100 ms .2s 50 ms
1 s 2s .5s



OSCILLOSCOPE

Vertical Amplifer
Channel l

I nput Coupli ng

	

do
Volts/Div

	

1
Channel 2

I nput Coupling

	

do
Volts/Div

	

5
Display Mode

	

Add
Trigger Source

	

CH 1
Time Base

Time/Div

	

.2 ms, unmagnified
Triggering

	

+ Slope,
Auto Trigger
AC Coupling
I nternal

Inten sity and Focus

	

Adjust for well-
defined d isplay

SINE WAVE GENERATOR

Freque n cy

	

1 kHz
Attenuation	ccw(minimum amplitu de)

9. Check + and - Slope Range (at least +1 V and
-1 V)

α . Connect α bnc tee conn ector to the RG 501 ΕΧΤ IN
connector.

b. Connect α coaxial cable from t he Sine Wave
Generator si ne-wave output connector to the bnc tee
connector.

c. Vertically position th e CH 1 trace at graticule
center.

d .

	

H orizontally position th e start of the trace at the left
edge of th e graticu le .

e. Connect α coaxial cable from the open side of the
bnc tee con nector to the CH 1 in put connector.

f. Ad just the SineWave Generator Atten uation control
for α four-d ivision dis play .

g . Adj ust the Oscillosco pe Trigger Level co ntrol so
that the start of th e displayed sine wave occurs at th e left
edge of th e g raticule, equ idistant from top and bottom of
the graticule.

REV . Α , ΜΑΥ , 1976
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h . Connect α coaxial from the RG 501 RAMP OUT
connector to the CH 2 i nput connector.

i . Adju st the RG 501 LEVEL control to position the
markers at the center horizontal graticule li ne, i .e .,
equid istant from to p and bottom .

j . CHECK-That the index dot on the FIG 501 LEVEL
control is near 0.

k . Adjust the RG 501 LEVEL control and observe that
the marker can be positioned at least one major division
below and at least one major d ivision above graticu le
center before the marker disappears .

Ι . Change the RG 501 Triggeri ng to - SLOPE.

m. Repeat part k of this step.

η . Discon nect all coaxial ca bles.

10 . Check External Trigger Sensitivity (at least
200 mV do to 100 kHz)

α . Set the Oscillosco pe CH 1 Volts/Div switc h to
50 mV, the Display Mode to CH 1, and the FIG 501
Triggerin g to NORM, +SLOPE.

b. Connect α coaxial cable from the Sine Wave
Generator sine-wave output connector , via α bnc tee
connector, to the CH 1 in put connector.

c. Adjust the Sin eWave Generator Attenu ation control
for α fo ur-division display.

d . Connect α coaxial cable from the open side of the
bnc tee connector to the RG 501 ΕΧΤ IN connector.

e . Set theSineWave Generator Frequency controls to
100 kHz.

f . Set t h e CH 2Volts/Div switc h to 5, the Display Mode
to CH 2, th e Trigger Source switch to CH 2, and the
Time/Div switch to 20μs.

g. Con nect α coaxial cable from the FIG 501 RAMP
OUTconnector to th e Oscilloscope CH 2input connector.

2-7
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h . CHECK-That by adjusting the RG 501 LEVEL
control, α stable disp lay can be obtain ed .

i . Set the Oscilloscope Time/Div switch to 10 ms, and
the RAMP DURATION control to 10 ms .

j . Repeat part h of this step .

11 . Check Norm/Auto Low Frequency Triggering

α . Set the Oscillosco pe Trigger Source an d Display
Mode switc hes to CH 1, Norm trigger. Ensure that the
RG 501 is set for AUTO triggeri ng .

b. Set the Sine Wave Generator Frequency controls to
30 Hz.

c. Adjust the Oscillosco pe Level control for α stable
display .

d . Adjust the si ne wave attenuatio n for α four-divisio n
d isplay .

e. Set th e Oscilloscope Trigger Source switch to CH 2
and the Display Mode switch to Dual Trace-Chopped .

2-8

f . CHECK-That α stable ramp signal display (one
ramp per sine cycle) can be obtained by adj usting th e
RG 501 LEVEL control .

g. Decrease the si ne wave frequency (and sweep rate
to display to or more cycles) until the ramp sig nal
becomes u nstable or doubles i n repetition rate.

h . CHECK-That the si ne wave frequency is 20 Hz or
less .

i . Select NORM trigger on the FIG 501 .

j . CHECK-That α stable ramp sig nal display can be
obtained, and the triggering is one ram p per sine wave
cycle.

12 . Check Line Triggering

α .

	

Set theFIG 501 L I NE switch in, an d the Oscillosco pe
Time/Div switch to 2 ms .

b. CHECK-That the disp layed ram p period is ap-
proximately 8.5 divisio ns.

c. Disconnect all cables and turn off all equipment .
Th is completes the Performance Check proced ure .
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS ARE
FOR USE BY QUALIFIED PERSONNEL ONLY . TO
AVOID PERSONAL INJURY, DO NOT PERFORM ANY
SERVICING OTHER THAN THAT CONTAINED IN
OPERATING INSTRUCTIONS UNLESS YOU ARE
QUALIFIED TO DO SO .



Introduction

This adj ustment proced ure is to be used to restore the
RG 501 to origi nal performance specifications . Adj ust-
ment need not be performed unless the instru ment failsto
meet the requirements listed in the Specificatio n section,
or the Performance C heck cannot be comp leted satisfac-
torily .

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

Services Available

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

Test Equipment Required
The test equipment listed at the beginning of the

Performance Check, with the exception of the Sine-Wave
Generator, is required to perform the Adjustment
Procedure . In addition, α DC Voltmeter with the following
specifications is required for checking the do power
supplies : Range : ±15 volts; Accuracy : 1 ο/ο or better;
Recommended equipment : Tektronix DM 501 Digital
M ultimeter.

Α flexible plug-in extender, Tektronix Part No . 067-
0645-01, is useful for troubleshooting or adjusting the
RG 501 ; however, the complete Adjustment Procedure
can be performed without use of the extender.

Preparation
α . Remove the left-hand side cover of the FIG 501 to

gain access to the component side of the circuit board.
Pull the rear end of the side cover outward from the side of
the instrument (the cover snaps into p lace) .

Section 3-RG 501

ADJUSTMENT

b . If the RG 501 is to be adjusted withou t use of the
flexible plug-in extender, remove the Power Mod ule
cabi net cover.

c . I n stall the RG 501 into th e Power Mod ule, or if
appropriate, connect the RG 501 to the Power Module by
means of the flexible p lug-in extender .

d . Set the Power Module for the line voltage to be
applied (see Power Module manual) and connect it to the
line voltage source . Be sure that the power switch is off.

e. Install all TM 500-series equipment, including the
RG 501, into the Power Module.

f.

	

Connect all test equipment to α suitable line voltage
source .

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

Initial Control Settings

Set the following controls during warm-up time :

RG 501 RAMP GENERATOR

RAMP
AMPLITUDE ccw
POLARITY +
DURATION

	

1 ms
DURATION MULTIPLIER

	

cw
TRIGGERING

	

AUTO TRIG,
+ SLOPE, EXT.

LEVEL

	

0

OSCILLOSCOPE

Vertical Amplifier
Channel l

I nput Coupling

	

ac
Volts/Div

	

20 mV



1 . Check Power Supplies

α . Co n nect the do voltmeter leads to ground and the
+5-volt test point . Referto F ig .3-1 for test point locations .

b . C HEC K-For α voltmeter read ing of +5 volts
±0.25 volt .

c . Move the positive meter lead to t he +15-volt test
poi n t, leaving the other meter lead connected to ground .

3-2

M arker Period

TIME MARK GENERATOR

.1 ms, calibrated

ADJUSTMENT PROC EDURE

Fig . 3-1 . A djustmen t and Test P oin t locations .

2 . Adjust + And - Ramp Start DC Level (0 volt
within 20 mV)

α . Connect α coaxial cable from the RG 501 RAMP
OU T conn ector the the Oscilloscope CH 1 i n put connec-
tor .

b . Ad just t h e RG 501 RAMP A MPLITU D E control for
approximately eight d ivisions of d isplay .

c . Set the C H 1 i n put cou pling to gnd and center the
oscilloscope trace .

d . Set the CH 1 i nput coupling to dc .

e . CHECK-That t h e start of the displayed ramp is
with in one vertical d ivision of graticule center .

Α
+15 V Test

ι1~
i � R 70

Offset ~----
R90

Neg . Ramp
Offset -,

El C55
R21Τ~

10 μs Timing
R63 +5 V -15 V

Χ 11 Ramp Λ
~

Test Test
Cal

!~~ΖίΖ"~ι

R50
Χ 1 Ramp
Length

1352-06
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Channel 2 d . CHEC K-For α meter read ing of +15 volts

I n put Coupling dc ±0.75 volt .

Volts/Div 1
Display Mode CH 1

e . Connect the do voltmeter leads between the
Trigger Source CH 1 -15-volt test point an d ground .

Time Base
Time/Div .5 ms, unmagn ified
Triggering + Slope, f . C HEC K-For α voltmeter read i ng of -15 volts

Auto Trigger ±0.75 volt .
AC Coupling
Intern al

Intensity and Focus Adjust for well- g . Disconnect t h e meter leads from the R G 501 .

d efi ned display



f. ADJUST-R70, Offset, to position the start of the
displayed ramp with in one vertical division of graticule
center .

g. Set the RG 501 POLARITY switch to -.

h . CHECK-That the start of the d isplayed ramp is
with in one vertical division of graticule center .

i . ADJU ST-R90, N egative R am p Offset, to position
t h e start of the displayed ramp within one vertical division
of graticule center.

3. Check Χ1 Ramp Duration (within 3ο/ο)

α . Set th e RG 501 RAMP DURATION switch to 1 ms,
the POLARITY switc h to +, and the RAMP AMPLIT UDE
control fully clockwise .

b. Set the Oscilloscope Time/Div switch to .1 ms and
the Trigger Source switch to Ext .

c.

	

Set th e Oscillosco pe vertical mode to Add , the CH 1
in put cou plin g to gnd , and the CH 1 Volts/Div to 5 .

d . Position the trace two divisions below graticule
center a nd to the left edge of graticule.

e. Set the CH 1 in put coupling to dc .

f. Connect α coaxial cable from the RG 501 GATE
OUTcon nector to th e Time Base Ext Trig input connector.

g. Con n ect α bnc tee connector to the Marker Out
connector. Connect α coaxial cable to each sid e of thebnc
tee conn ector, and α 50 Ω termination at the end of eac h
cable .

h .

	

Connectoneof theterminated coaxial cables to th e
RG 501 EXT IN connector; connect the other coaxial cable
to the CH 2 input conn ector.

i . Adj ust the RG 501

	

LEVEL control and th e
Oscilloscope controls for α stable display.

j . Adjust t he Horizo ntal P ositioni n g of th e
Oscilloscope to place the last time mark over t h e center
graticule line .

k . Select Swp Mag, and reposition the leadi ng edge of
th e last d isplayed time mark to the center graticu le li ne.

Ι . Disconnect the coaxial cable and termination from
th e CH 2 input connector.

m . CHECK-That the falling edge of the ramp starts at
th e center graticule line, withi n th ree divisions .

η . ADJU ST-R50, Χ1 Ramp Length, to position the
falli ng edge of the ram p at thecenter graticule line, with in
th ree divisio ns.

ο . Release the Swp Mag button, a nd reposition the
start of the trace to the left side of the graticule.

ρ . Do not change connections or control settings .

4. Adjust Χ11 Ramp Length (within 3ο/ο)

Ad justment-RG 501

α .

	

Reconnect the coaxial cable and termination to the
CH 2 inp ut connector.

b. Set t he Time Mark Generator for 2 ms markers, and
the Oscillosco pe Time/Div switch to 2 ms .

c. Set RG 501 TRIGGER ING SLOPE switc h to -, and
t he DUR ATIO N MULTI PL I ER control fully
counterclockwise (Χ 11) .

d . CHECK-Ramp ends between fifth and sixth
markers.

e . Position the falling edge of the ramp at graticule
center .

f .

	

Select 10Χ Swp Mag, an d position the time mark just
preceding the ramp falling edge to the left edge of the
graticule .

g . CHECK-Ram p en ds at five divisions past marker,
within 1 .6 divisions.

h . ADJUST-R63,

	

X11 Ramp Cal, until ram p ends at
five divisions past marker, with in 1 .6 d ivisions .

i . Do n ot ch ange connections or control settings .

3-3
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5. Adjust Ramp Duration (within 3ο/ο )

α . Adjustth e RG501 DURATIO N MULTI PL I ER control
fully clockwise, and set the RAMP DURATION switch to
10 μ s .

b . Set the Oscilloscope Time/Div to 1 μs, and Swp Mag
off .

d . Ad j ust th e RG 501 LEVEL control for α stable
display .

e . Horizontally position the right-most displayed time
mar k over the center graticule line .

f . Disconnect the coaxial cable and termination from
the CH 2 I nput .

g . CHEC K-That the ram p falling edge occurs at the
ce nter graticule li ne, with in 0.3 division .

c . Set the Time Mark Generator for 1 μs mar kers .

h . ADJUST-C55, 10 μs Timing, to position th e ram p
falling edge at the center graticule line .

i .

	

Using Table 3-1, repeat t his check for th e remaini ng
RA MP DURATION settings .

TABLE 3-1

Ramp Duration C hecks

ΝΟΤΕ

Unstable triggering may occur at the slower sweep
rates, e.g ., . 1 s, with the RG 501 and th e Oscilloscope
triggering mode set at auto trigger . If this occurs, set
the triggering mode to normal trigger and adjust the
triggering controls for α stable display .

j . After comp leting this ste p , remove all cables .

Time/Div Marker . RAMP D URATION

10 μs 10 μs 100 μ s
.1 ms .1 ms 1 ms
10 ms 10 ms 10 ms
.1s .1s 1s



Preventive Maintenance

There are no special preventive maintenance
procedures that apply to the RG 501 . Refer to the Power
Module instruction manual for general preventive
maintenance procedures and instructions .

Corrective Maintenance

Refer to the Power Module instruction manual for

Section 4-RG 501

MAINTENANCE

general corrective maintenance procedures and instruc-
tions.

Troubleshooting

Use the Performance Check, Adjustment Procedure,
and Circuit Description as aids to locate trouble in the
event of equipment failure . The test equipment listed in the
Performance Check and Adjustment Procedures will
prove useful in troubleshooting the RG 501 .



Introduction

Th is description is broken down i nto the following

parts : Trigge r Circuits, Sweep Logic, M iller Integrator,
Timing Circu its, Outp ut Amp lifier, Gate Ou tput Amplifier,

and Power Supplies . Refer to Fig . 5-1, Fu nctional Block
Diagram, and the Ramp Generator Sc hematic Diagram
while readi ng this description .

Trigger Circuits

Trigger Selection. Switch S10E (AUTO TRIG) dis-
connects α positive voltage level from pin 13 of U30,
enabli ng brig ht baseline operation. The +SLOPE switch ,
S10D, con nects α positive voltage level to pin 5 of U30 for
positive-slope triggering. S10A, Β , and C select triggering
sign als respectively from ΕΧΤ IN, the line trigger source,
and internally via the Power Module mai n i nterface board .
The External and Internal circuits eac h provide α static
20 kΩ impedance at dc, changin g to about 10 kΩ as the
limiter diodes conduct to clip the incoming signal . The li ne
ci rcuit attenuates ac voltage from α secondary wi nd ing in

TABLE 5-1

Sweep Logic U30

Sweep Logic

Miller Integrator

Section 5-RG 501

CIRCU IT
DESCR IPTION

the Power Module, producing α one-volt, line-freq uency
trigger signal .

Trigger Input Circuit . Emitter-follower 015 is the
current source th roug h R19, d riving pin 4 of the Sweep
Logic IC, U30 . TheLEVELcon trol, R27, biases p i n 4 of U30
to differe nt current levels such that the IC can trigger at
any point with in ±1 V of the input sig nal .

U30 controls trigger in itiation, slo pe selectio n, b rig ht
baseline operation, sweep start and stop , and holdoff
timing . See Table 5-1 .

U50 generates α li near, positive-going ram p, controls
its length and timing, and resets the sweep logic in U30 .
See Table 5-2 .

Pin Function
1,Reset Cu rrent (logic 1, h igh state) for at least 20 ns ends ram p, regardless of how far th e ram p has run up .

No current (logic 0, low state) allows U30 to operate.

3,Ground Circuit ground.

4,Trigger Input threshold : zero. Analog input, low impedance . Accepts analog current trigger signal . Trigger
current, ±100 μΑ .

5,Slope Select Logic 1 permits trigger to be initiated on the positive slope of the trigger sig nal . Logic 0 permits
trigger to be initiated on the negative slope of the trigger signal .

6,N ot Used Held at logic 1 .

8,G N D, Su bstrate Reference ground .

11,Holdoff Timing Connects timing components which set trigger lockout period after end of ramp . Hold off capacitor
d isc harges when ramp starts and holdoff timing starts at end of ram p as holdoff capacitor charges.
When upper th reshold is reached, α new ramp can be started .

12,Bright Baseli ne Used in A uto Triggered mode to con nect timing components that set the time the bright
Timing/Off baseline is off followi ng trigger recognition . If triggeri ng signal is absent or occu rring at α rate less

than 20 Hz, capacitor charges toward +3.5-volt threshold. Above this level, U30 is conditioned to
p rovide α free runn i ng sweep at α rate determined by thesweep timing and holdoff RC. As soon as α
trigger arrives at pin 4 of U30, pin 12 is driven to grou nd and C35 is discharged.
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25Α

GATE
OUT

LEVEL

DURATION
MULTIPL IER

RAMP
OUT

INT
24Β

εχτ
IN

L I NE
1Β

RAMP
PL ITUDE

1352-07

Fig. 5- 1. Function al Block Diagram.



Pin

13,B right Baseli ne
Control

14,+ Gate Out

16, Power Supply

Timing Circuits

S50, RAMP DURATION, connects timi ng capacitors
across pins 8 and 9 of U50 and con n ects holdoff timing
components to p i n 11 of U30 . W it h DURATION
MULTI PL IER R56 at Χ1 (fully cw), R55 is the common RT
for all the switched timi ng positions . R50, Χ 1 Ramp
Length , establis hes the do reference level at pi n 6 of U 50
for "end of ram p" logic. When R56 is fully ccw, R63
calibrates t he ramp for α

	

X11 value.

P rovides Vcc of +5 V.

TABLE 5-1 (cont)

TABLE 5-2

M iller Integrator U50

Fu nction

Output Amp lifier

Circuit Description- RG 501

Curre n t

	

into

	

pin

	

(logical

	

1

	

for >_20 ns

	

keeps

	

pin

	

12 at grou nd,

	

holding

	

b rig ht

baseline off. Baseli ne remains off for on e timing period after curre nt level is removed . No input

(logical 0) allows bright baseline to fu nction (see pin 12) .

Provides α +5 V (logic 1) source th roug h R40 during ramp runup, driving current into pin 1 of the

M iller Integrator . Logic 0 ends ramp .

Α positive-going ramp of about 9 V is fed into the non-
inverting in put of an operational am p lifier formed by
Q70A, 070Β , and Q82. R70 offsets the ramp-start potential
at the positive i nput of the operation al am p lifier, p rovid ing
ad justment for α zero-volt starting point of the output
sig nal . Closed-loop gain of the stage is establis hed by the
ratio of R74 to R75 . R75 feeds the output signal back to the
i nverti ng inp ut, the base of Q70B . R85, RAMP

5-3

P in Function

1,Sweep Gate In Current into pin 1 results in α linear voltage ramp at p in 8 .

2,Oscillatio n
Su pp ressor

Connects discrete components to p revent oscillation of the integrator .

3,Ground Provides α reference ground.

4,Delayed Gate Out Provides reset logic to pin 1, U30 when output level on p i n 8 reaches the level set on pin 6 by R50 .

5,Not Used Held at logic 1 .

6,Ram p Length Provides the do reference level for the internal comparator to set up "end of ramp" logic .

7, Power Su pply Provides Vcc of +15 volts .

8,Output Prod uces α linear voltage ramp out wh en current is gated into pin 1 . Ramp is positive-going with an
amplitude of approximately 0 to 9 volts.

9,Timing Current
Summing Node

Connects timin g components wh ich determine the ramp rate .

10,Substrate = -13 mA from R42 .
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AMPLITUDE atten uates the sig nal to the outp ut . Q78, R83
and CR80 act as α current limit for the output stage. L85
reduces any tendency to oscillate with reactive loads .

Q90 and Q92 form α unity gai n, inverting feed-back
amplifier. R90 and R92 offset the base of Q90, providing
adju stment for zero volt starti ng point of the negative-
going ramp. Open loop gain of the amplifier is set by the
ratio of R95 to the forward resistance of CR89 . Closed loop
gain is set by the ratio of R94 to R86 . CR89 also
temperature-compenstates the emitter-base junction of
090. Current limiting for short circuit protection is
provided by R98 in the collector of Q92 .

Gate Out Amplifier

Q44 and Q46 buffer the positive-going gate o utput
sig nal from the Sweep Logic IC, U30 . R47 is the effective
output impedance at the front panel GATE O UT connec-
tor, J 45 .

Power Supplies
+5 V Supply . An un regulated do voltage from the

mainframe is s upplied to the input of α three-terminal
voltage regulating IC with built-in short-circuit protection .
The +5 V outpu t is decoupled by C110 .

+15 V Supply . Α 15 volt zener, VR100, establish es α
reference voltage at the non-inverting input of U 100, an
operational am p lifier con nected in α voltage-follower
configu ration . Cu rren t to th e load is supplied via R102 and
an ΝΡΝ series-pass transistor moun ted in the Power
Module. Chan ges i n the load are fed back to the inverti ng
i nput of U100 . Α short circuit iri the load will cause α
voltage d rop across R102 sufficien t to tu rn οη Q100wh ich
takes base current from the series-pass, thus s hutting it
off . C102 decouples the +15 V sup p ly .

-15 V Supply. Α 9 volt, temperature-com pensated
zener, VR 120, estab lishes α reference voltage at the non-
inverting i nput of U 120, an operational amp lifier con-
nected in α voltage-follower configuration. The regulated
output voltage of -15 V occurs as α result of the p recision
d ividers R124 and R126 establis h ing -9 V at the i nverting
input. Current to the load is su pplied via R122 and α ΡΝΡ
series-pass transistor mounte d in the PowerModule. Load
changes are sensed across R 124, causi ng U 120to change
thebase drive to the series-pass u ntil the output returns to
-15 V and the fed-back , i nverting in put of U120 returns to
-9 V. Short circuit protection is provided by Q120 . As α
voltage drop occurs across R 122, Q120 will begin to turn
on and takeoutput curren t from U 120 until the series-pass
is tu rned completely off. C122 decouples the -15 V
supply .



(No options are available at this time .)



REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERI N G INFORMATION

Replacement parts are availablefromor through yourlocal Tektronix, Inc. F ield Office

or representative .

Changes to Tektronix i nstruments are sometimes made to accommodate improved

components as they become available, and to give you the benefit of the latest circuit

improvements developed in our engi neering department . It is therefore important, when

ordering parts, to i nclude the following information in your order: Part number, inst rument

ty pe .or num ber, serial number, and modificatio n number if applicable .

If α part you have ordered has been replace d with α new or improvedpart, your local

Tektronix, Inc. F ield Office or representative will contactyou concerning any change in part

number.

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

SPECIAL NOTE S AN D SYMBOLS
ΧΟΟΟ

	

Part first added at this serial number

ΟΟΧ

	

Part removed afte r this serial number

ITEM NAME

In the P arts L ist, an Item Name is separated from the descr iption by α colon (:) .

Because of space limitations, an Item Name may sometimes appear as incomplete. For
furt her Item Name identification, the U.S . Federal Cataloging Handbook H6-1 can be
u tilized where possible.

ABBREVIATIONS

ι
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ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QTZ QUARTZ

CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCU IT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICONDUCTOR

ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL VAR VARIABLE
INCAND INCANDESCENT WW WIREWOUND
LED LIGHT ΕΜΙΤΤλΝG DIODE XFMR TRANSFORMER
NONWIR NON WIREWOUND XTAL CRYSTAL



Replaceable Elect rical Parts-RG 501

Mfr. Code

	

Manufactur er

CROSS I NDEX- MFR. CODE NUMBER TO MANUFACTURER

Address City, State, Zip

REV . Α APRIL 1978

00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV . Ρ Ο BOX 128 PICKENS, SC 29671
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204
04222 ΑVΧ CERAMICS, DIVISION OF AVX CORP. Ρ Ο BOX 867, 19TH AVE. SOUTH MURTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 Ε MCDOWELL RD ,ΡO BOX 20923 PHOENIX, AZ 85036
05091 ΤRΙ-ORDINATE CORPORATION 343 SNYDER AVENUE BERKELEY HEIGHTS, NJ 07922
07910 TELEDYNE SEMICONDUCTOR 12515 CHADRON AVE. HAWTHORNE , CA 90250
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051

32997 BOURNS, INC ., ΤRΙΜΡΟΤ PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 92507
34553 ΑΜΡΕRΕΧ ELECTRONIC CORP ., COMPONENT DIV. 35 HOFFMAN AVE . HAPPAUGE, NY 11787

56289 SPRAGUE ELECTRIC CO . NORTH ADAMS, MA 01247
71450 CTS CORP . 1142 W. BEARDSLEY AVE. ELKHART, IN 46514
71744 CHICAGO MINIATURE LAMP WORKS 4433 RAVENSWOOD AVE. CHICAGO, IL 60640
72982 ERIE TECHNOLOGICAL PRODUCTS, INC . 644 W. 12TH ST. ERIE, PA 16512
80009 TEKTRONIX, INC. Ρ Ο BOX 500 BEAVERTON, OR 97077
87034 ILLUMINATED PRODUCTS INC., Α SUB OF

OAK INDUSTRIES, INC . 2620 SUSAN ST, PO BOX 11930 SANTA ΑΝΑ, CA 92711
90201 MALLORY CAPACITOR CO., DIV. OF

Ρ. R. MALLORY AND CO., INC. 3029 Ε WASHINGTON STREET
Ρ Ο BOX 372 INDIANAPOLIS, IN 46206

91637 DALE ELECTRONICS, INC . Ρ. Ο. BOX 609 COLUMBUS, NE 68601
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lAvailable as α matched set ; part number 295-0161-00. The letter suffix and the tolerance

should be the same for all of the timing capacitors in the assembly.
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Ck t No .
Tektronix
Part No .

Serial/ Model No .
Eff Dscont Name & Description

Mfr
Code Mfr Part N umber

Α1 670-2213-00 Β010100 Β041819 CKT BOARD ASSY :MAIN 80009 670-2213-00

Α1 670-2213-01 Β041820 CKT HOARD ASSY :MAIN 80009 670-2213-01

CS 281-0523-00 CAP.,FXD ,CER DI :100ΡΣ , +/-20PF ,SOOV 72982 301-OOOU2MOl O1M

C8 281-0523-00 CAP.,FXD ,CER DI :l00PF , +/-20PF ,SOOV 72982 301-000U2MOl O1M

C10 283-0187-00 Β010100 Β029999 CAP.,FXD ,CER DI :0 .047UF,10% ,400V 72982 8131N401X5R473K

C10 283-0341-00 Β030000 CAP.,FXD ,CER DI :0 .047UF ,10% ,100V 72982 8131N145X7R0473K

C15 281-0523-00 CAP.,FXD ,CER DI : 100PF ,+/-20PF ,500V 72982 301-000U2MO1O1M

C35 290-0247-00 CAP .,FXD,ELCTLT:5 .6UF ,10% ,6V 56289 162D565X9006CD2

C37 290-0244-00 0AP .,FXD,ELCTLT:0 .47UF ,58,35V 56289 162D474X5035BC2

C38 281-0525-00 CAP .,FXD,CER DI :470PF ,+/-94PF , 5 OOV 04222 7001-1364

C40 281-0504-00 CAP .,FXD,CER DI :lOPF, +/-1PF,500V 72982 301-0550000100F

C42 283-0177-00 CAP .,FXD,CER DI : lUF ,+80-20$,25V 72982 8131Ν039 Ε 105Ζ

C50 283-0003-00 CAP .,FXD,CER DI :O .O1UF,+80-20% ,150V 72982 855-558Ζ5U-103Ζ

C53 281-0518-00 CAP .,FXD,CER DI :47PF , +/-9 .4PF ,500V 72982 301-000U2J0470M

C54 281-0523-00 CAP .,FXD,CER DI : l 00PF ,+/-20PF ,SOOV 72982 301-000U2MOlO1M

C55 281-0184-00 CAP .,VAR,PLSTC :2-18PF, 5OOVDC 34553 2222-809-05003

C56 283-0633-00 CAP .,FXD,MICA D :77PF ,1$,100V 00853 D151E770F0

C57 1 285-0754-01 CAP ., FXD , PLSTC :995PF ,3 .5% ,400V 80009 285-0754-01

C581 285-0753-01 CAP,FXD,PLASTIC : .O1UF ,3% ,100V 80009 285-0753-01

C591 285-0895-00 0AP.,FXD,PLSTC : lUF ,3$,25V 80009 285-0895-00

C601 285-0891-00 CAP.,FXD ,PLSTC :O . lUF ,3%,100V 80009 285-0891-00

C611 285-0784-01 CAP.,FXD ,PLSTC : 1 0UF ,3 .5% ,25V 80009 285-0784-01

C88 290-0512-00 CAP .,FXD,ELCTLT :22UF,20% ,15V 56289 196D226XOO15KA1

C98 283-0111-00 CAP .,FXD ,CER DI :O .lUF ,20% ,50V 72982 8121-N088ZSU104M

C100 290-0512-00 CAP .,FXD,ELCTLT :22UF,20% ,15V 56289 196D226XOO15KA1

C102 290-0527-00 0AP .,FXD,ELCTLT :15UF,208,20V 90201 TDC156M020FL

C110 290-0527-00 CAP .,FXD,ELCTLT :15UF,20% ,20V 90201 TDC156M020FL

C120 290-0512-00 CAP .,FXD,ELCTLT :22UF ,20%,15V 56289 196D226XOO15KA1

C122 290-0527-00 0AP ., FXD, ELCTLT :15UF ,208,20V 90201 TDC156M020FL

CRS 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 07910 1Ν4152

CR6 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 07910 1Ν4152

CR8 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 07910 1Ν4152

CR9 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 07910 1Ν4152

CR21 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 07910 1Ν4152

CR44 152-0141-02 SEMICOND DEVICE :SILICON,3oV ,150MA 07910 1Ν4152

CR71 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 07910 1Ν4152

CR72 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 07910 1Ν4152

CR80 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 07910 1Ν4152

CR89 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 07910 1Ν4152

DS56 150-0107-00 Β 010100 Β041819 LAMP,INCAND :12V ,0 .04A,T-1 87034 227AS25

DS56 150-0109-00 Β041820 LAMP,INCAND :18V ,26MA 71744 CM7220

J40 131-0955-00 CONNECTOR,RCPT, :BNC,FEMALE,W/HARDWARE 05091 31-279

J45 131-0955-00 CONNECTOR,RCPT, :BNC,FEMALE,W/HARDWARE 05091 31-279

J90 131-0955-00 CONNECTOR,RCPT, :BNC,FEMALE ,W/HARDWARE 05091 31-279

L85 120-0407-00 XFMR,TOROID :5 TURNS SINGLE 80009 120-0407-00

Q15 151-0219-00 TRANSISTOR :SILICON,PNP 80009 151-0219-00

Q44 151-0188-00 TRANSISTOR :SILICON,PNP 80009 151-0188-00

Q46 151-0188-00 TRANSISTOR :SILICON,PNP 80009 151-0188-00

Q70A,B 151-0232-00 TRANSISTOR :SILICON,NPN,DUAL 80009 151-0232-00

Q78 151-0188-00 TRANSISTOR :SILICON,PNP 80009 151-0188-00
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Q82 151-0103-00 TRANSISTOR :SILICON,NPN 80009 151-0103-00
Q90 151-0188-00 TRANSISTOR :SILICON,PNP 80009 151-0188-00
Q92 151-0188-00 TRANSISTOR :SILICON,PNP 80009 151-0188-00
Q100 151-0302-00 TRANSISTOR :SILICON,NPN 04713 2Ν2222Α
Q120 151-0301-00 TRANSISTOR :SILICON,PNP 04713 2Ν2907Α

RS 315-0103-00 RES .,FXD,CMPSN:lOK ΟΗΜ,5%,0 .25W 01121 CB1035
R8 315-0103-00 RES .,FXD,CMPSN : lOK ΟΗΜ,5%,0 .25W 01121 CB1035
R10 315-0104-00 RES .,FXD,CMPSN:l00K ΟΗΜ,5%,0.25W 01121 CB1045
R12 315-0473-00 RES .,FXD,CMPSN:47K ΟΗΜ ,5%,0 .25W 01121 CB4735
R13 315-0432-00 RES .,FXD,CMPSN:4 .3K ΟΗΜ,5%,0 .25W 01121 CB4325

R15 315-0103-00 RES .,FXD,CMPSN:lOK ΟΗΜ ,5%,0 .25W 01121 CB1035
R18 315-0152-00 RES .,FXD,CMPSN:1 .5K ΟΗΜ,5%,0 .25W 01121 CB1525
R19 315-0201-00 RES ., FXD,CMPSN:200 ΟΗΜ,5%,0 .25W 01121 CB 2015
R21 315-0103-00 RES .,FXD,CMPSN:lOK ΟΗΜ,5%,0 .25W 01121 CB 1035
R23 315-0473-00 ΧΒ040000 RES .,FXD,CMPSN:47K ΟΗΜ,5%,0 .25W 01121 CB4735

R25 315-0392-00 RES .,FXD,CMPSN:3 .9K ΟΗΜ,5%,0 .25W 01121 CB 3925
R27 311-1368-00 RES .,VAR,NONWIR :5K ΟΗΜ ,20%,1W 01121 73A1G040L502M
R30 315-0682-00 RES .,FXD,CMPSN :6 .8K ΟΗΜ,5%,0.25W 01121 CB 6825
R32 315-0682-00 RES .,FXD,CMPSN:6 .8K ΟΗΜ,5%,0.25W 01121 CB 6825
R33 315-0682-00 RES .,FXD,CMPSN:6 .8K ΟΗΜ,5%,0.25W 01121 CB 6825

R35 315-0223-00 RES .,FXD ,CMPSN :22K ΟΗΜ ,5%,0 .25W 01121 CB2235
Α37 315-0303-00 RES .,FXD ,CMPSN :30K ΟΗΜ ,5%,0 .25W 01121 CB 3035
R39 315-0104-00 RES .,FXD ,CMPSN:l00K ΟΗΜ,5%,0.25W 01121 CB1045
R40 315-0682-00 RES .,FXD ,CMPSN :6 .SK ΟΗΜ,5%,0.25ω 01121 CB6825
R41 315-0105-00 RES .,FXD ,CMPSN :IM ΟΗΜ,5%,0.25W 01121 CB1055

R42 315-0621-00 RES .,FXD ,CMPSN :620 ΟΗΜ,5%,0 .25W 01121 CB6215
R44 315-0512-00 RES .,FXD ,CMPSN :5 .1K ΟΗΜ,5%,0.25W 01121 CB5125
R46 315-0471-00 RES .,FXD ,CMPSN :470 ΟΗΜ ,5%,0 .25W 01121 CB4715
R47 315-0161-00 RES .,FXD ,CMPSN :160 ΟΗΜ,5%,0 .25W 01121 CB1615
R50 311-1370-00 RES .,VAR,NONWIR :2K ΟΗΜ,30%,0.25W 71450 201-ΥΑ5556

R51 321-0262-00 RES .,FXD,FILM :5 .23K ΟΗΜ,1%,0.125W 91637 MFF1816G52300 F
Α52 321-0282-00 RES .,FXD ,FILM :8 .45K ΟΗΜ,1%,0.125W 91637 MFF1816G84500 F
R53 315-0682-00 RES .,FXD ,CMPSN :6 .SK ΟΗΜ,5%,0.25W 01121 CB6825
Α54 315-0101-00 RES .,FXD,CMPSN :100 ΟΗΜ,5%,0 .25W 01121 CB1015
R55 321-0406-02 RES .,FXD,FILM :165K ΟΗΜ ,0 .5%,0 .125W 91637 MFF1816D16502D

Α56 311-1365-00 Β010100 Β 010244 RES .,VAR,NONWIR : 50K ΟΗΜ,20%,1W 01121 11Μ164
R56 311-1470-00 Β010245 RES .,VAR,NONWW :PNL ,SOK OHM,1W 01121 11Μ055
R57 303-0511-00 Β010100 Β 041819 RES .,FXD,CMPSN :510 ΟΗΜ ,5%,1W 01121 GB5115
R57 303-0751-00 Β041820 RES .,FXD ,CMPSN :750 ΟΗΜ,5%,1W 01121 GB7515
Α59 321-0253-00 RES .,FXD,FILM :4 .22K ΟΗΜ,1%,0.125W 91637 MFF1816G42200 F

R63 311-1226-00 RES .,VAR,NONWIR :2 .SK ΟΗΜ ,20%,O.50W 32997 3386Σ-Τ04-252
R65 321-0126-00 RES .,FXD,FILM :200 ΟΗΜ,1%,0.125W 91637 MFF1816G200ROF
R66 315-0153-00 RES .,FXD ,CMPSN :15K ΟΗΜ,5%,0 .25W 01121 CB1535
R67 321-0193-00 RES .,FXD,FILM :IK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10000 F
R69 321-0356-00 RES .,FXD,FILM :49 .9K ΟΗΜ ,1%,0 .125W 91637 MFF1816G49901 F

R70 311-1363-00 RES .,VAR,NONWW :TRMR,50K OHM ,0.25W 71450 201-ΥΑ5555
R72 315-0752-00 RES.,FXD ,CMPSN :7 .SK ΟΗΜ ,5%,0 .25W 01121 CB7525
R74 321-0251-00 RES.,FXD,FILM:4 .02K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G40200 F
R75 321-0193-00 RES.,FXD,FILM :IK ΟΗΜ,1%,0 .125W 91637 MFF 1816G10000 F
R76 315-0153-00 RES .,FXD ,CMPSN :15K ΟΗΜ,5%,0 .25W 01121 CB1535

R78 315-0302-00 RES .,FXD ,CMPSN :3K ΟΗΜ ,5%,0.25W 01121 CB3025
R79 315-0123-00 RES.,FXD ,CMPSN :12K ΟΗΜ,5%,0 .25W 01121 CB1235
R81 315-0222-00 RES .,FXD ,CMPSN :2 .2K ΟΗΜ ,5%,0 .25W 01121 CB2225
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R83 315-0101-00 RES ., FXD,CMPSN:100 OHM,5% ,0 .25W 01121 CB1015

R84 307-0103-00 RES ., FXD,CMPSN:2 .7 OHM ,5% ,0 .25W 01121 CB27G5

R85 311-1369-00 RES .,VAR,NONWW:PNL ,1K OHM,1W 01121 12Μ887

R86 321-0260-00 RES .,FXD,FILM :4 .99K OHM,1% ,0.125W 91637 MFF 1816G49900 F

R88 315-0100-00 RES ., FXD ,CMPSN :10 OHM ,5% ,0 .25W 01121 CB1005

R89 315-0202-00 RES .,FXD ,CMPSN :2K OHM ,5% ,0 .25W 01121 CB2025

R90 311-1363-00 RES.,VAR,NONWW :TRMR,50K OHM,0.25W 71450 201-ΥΑ5555

R92 321-0452-00 RES.,FXD,FILM:499K ΟΗΜ,1% ,0.125ω 91637 MFF1816G49902F

R94 321-0261-00 RES .,FXD,FILM: 5 .11K ΟΗΜ ,1%,0 .125W 91637 MFF1816G51100F

R95 315-0103-00 RES .,FXD ,CMPSN :lOK OHM,5% ,0.25W 01121 CB 1035

R97 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0.25W 01121 CB2025

R98 303-0221-00 RES ., FXD,CMPSN :220 OHM ,S% ,1W 01121 GB2215

R100 315-0302-00 RES .,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025

R102 307-0105-00 RES .,FXD,CMPSN:3 .9 OHM ,5% ,0 .25W 01121 CB39G5

R120 315-0242-00 RES .,FXD,CMPSN :2 .4K OHM,5% ,0.25W 01121 CB2425

R122 307-0105-00 RES .,FXD ,CMPSN :3 .9 OHM,5% ,0 .25W 01121 CB 39G5

R124 321-0268-00 RES.,FXD,FILM:6 .04K OHM,1% ,0.125W 91637 MFF1816G60400F

R126 321-0285-00 RES .,FXD,FILM:9 .09K OHM ,1% ,0 .125W 91637 MFF1816G90900F

S10A
S10B
S10C ι( 260-1437-00 SWITCH,PUSH :5 STA,NON-SHORT 80009 260-1437-00

S10D ΙΙ
510Ε1

550Α
S50Β
SSOC 260-1438-00 SWITCH,PUSH :6 STA,INTERLOCK,NON-SHORT 80009 260-1438-00

S50D
SSOE
SSOF

S90 260-1208-00 SWITCH, PUSH :DPDT 80009 260-1208-00

U30 155-0056-00 MICROCIRCUIT,DI :SWEEP CONTROL 80009 155-0056-00

υ50 155-0042-03 MICROCIRCUIT,DI :MILLER INTEGRATOR 80009 155-0042-03

U100 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 80009 156-0067-00

U110 156-0277-00 MICROCIRCUIT,LI :VOLTAGE REGULATOR 27014 LΜ340Τ-5

U120 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 80009 156-0067-00

VR100 152-0243-00 SEMICOND DEVICE :ZENER,0 .4W,15V ,5% 80009 152-0243-00

VR120 152-0212-00 SEMICOND DEVICE:ZENER,0 .5W,9V,5% 80009 152-0212-00



Symbols and Reference Designators

Elect r ical com ponents shown on thediagrams are in the following units unless noted otherwise :

Symbols used on the diagrams are based on ANSI Standa rd Υ32.2-1970.

Logic symbology is based on ANSI Υ32.14-1973 in te rms of positive logic .
function perfo r med and may d iffe r from the manufacturer 's data .

The following prefix lette rs are used as reference designators to identify componen ts or assemb lies on the diag rams.

The following special symbols are used on the d iagrams:

Capacitors =

	

Val ues one or greater a re in picofa rads (pF) .
Val ues less than one are i n microfarads (μF ) .

Resisto rs =

	

Ohms (Ω) .

DIAGRAMS

ΡΙ 5

VERTICAL AMPLIFIER

Logic sym bols depict th e logic

., ο
1174

Sectio n 8- RG 501

Cam Switch Closure Chart

I ntern al Sc rewd river Adjustment

Test Voltage

P lug to E .C . Board

Pan el Adjustmen t

Plug Index

Mod ified Component-See Parts L ist

Refer to Waveform

Refer to Diagram Number

SEL V alue Selected at Factory
Coaxial Connector

Panel Connecto r

Assemb ly Numb e r

Board Name

Etched Ci rcu it Board Ou tli ned
in Black
Schematic Name and Nu mber

REV. Β ΜΑΥ 1976

Α Assembly, se p a r able o r r epai rab le Η H eat d issi p ati ng device ( h eat si nk , FIT Therm isto r
(circuit board , etc .) h eat radiator, etc .) S Switch

AT Attenuato r , fixed o r va r ia ble HR Heate r Τ Transformer
Β Moto r ΗΥ Hybr id ci rcu it TC Thermocouple
BT Batte ry J Connector , statio n a r y po rtion ΤΡ Test poi n t
C Capacito r , fixed o r va r iab le Κ Relay υ Assembly, i n separab le or non-repairable
CB Ci r c u it br ea k e r L Inductor, fixed o r va r iab le (integrated circu it, etc.)

CR Diode, sig n al o r rectifier LR I nducto r /r esisto r comb ination V Electr o n tube
D L Delay line Μ M ete r VR Voltage reg u lato r (ze ner d iod e, etc .)
OS I nd icati n g device (lamp) Ρ Connector , movab le por tio n Υ C rystal
Ε Spa rk Gap Q T ran sisto r or silico n-controlled 2 Phase shifter
F Fuse rectifie r
FL F ilte r R Resisto r , fixed or va r iab le
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*See Parts List for
serial number ranges.
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NOTE :

	

COMP O NENTS SH OWN WITH DASHE D LI NE S ARE LOCAT E D ON B ACK SIDE OF BOAR D,

REV. C ΜΑΥ 1976



TR IGGER IN G : NO RM, +SLOPE, ΕΧΤ
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VOLTAGE AND WAVEFORM CONDIT IONS

The voltages and waveforms shown on diagram 1
RG 501 front panel controls set as follows :

were taken with no in p ut signal and the

T R IGG ER I N G: AUTO, +SLOPE, ΙΝΤ

*gnd ref erence : cente r horizo n tal graticule line

Γ500mV

t
-_ α--~-;

IMON

ONE

NOMEN

Voltages *Waveforms

RAMP AMPLITU DE 5 V RAMP AMPLITU D E 5V
DURATION MULTI PL I ER 1 D URATION MULTI PL I ER 1
POLARITY + POLARITY +
RAMP DURATION 10 μs RAMP DURATIO N 10 μs
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PARTS OR DER ING INFORMATIO N

Replacemen t p arts are availa b le from or th rough you r local
Te k tron ix, Inc. F ield Office or re presen tative .

Changes to Tekt ron ix instrume n ts are sometimes made to
accommodate im proved components as they become available,
and to give you the ben efit of the latest ci rcu it improvemen ts
develo ped in our engineering de partmen t . It is therefore
imp orta n t, when ordering par ts, to include the following
in formatio n in you r or der : P art n um b er, in st rumen t ty pe or

num ber, serial number, and modification nu mber if app lica b le.

If α p art you have ordered has bee n replaced with α new or

improved part, you r local Te k t ronix, Inc. F ield Office or
represen tative will con tact you concern ing any change in part
nu mber .

Change informatio n , if any, is located at the rear of
manu al .

SPECIAL NOTES AND SYMBOLS
ΧΟΟΟ

ΟΟΧ

P art fi rst added at th is serial numb er

Part removed after t h is serial number

FIGURE AND INDEX NUMBERS

th is

Items in th is section are reference d by figure and index
numbers to the illu strations.

REPLACEABLE
MECHANICAL PARTS

ABBREVIATIONS

INDENTATION SYSTEM

Section 9-RG So l

T h is mechan ical parts list is inden ted to ind icate item
r elationsh ips. F ollowi ng is an examp le of the indentation system
used in t he descr ip tion colum n .

1 2 3 4 5

	

Name & Description

Assembly and/or Componen t

Attaching par ts for Assembly and/or Component

Detail Pa rt of Assembly and/o r Component

Attaching parts fo r Detail Pa rt

Pa rts of Detail Pa rt

Attac h ing parts fo r Pa rts of Detail Pa rt

Attach ing P arts always appea r in the same indentation as
the item it moun ts, wh ile the d etail p arts are indented to the r ight .
Indented items are par t of, and included with , the next hig her

i nden tation . The se paration symbol ---' --- ind icates theend of
attach ing pa rts .

Attach i ng parts must be purc hased se parately, unless other wise

specified .

ITEM NAME
In the Parts L ist, an Item Name is separated f rom the

descr ip tion by α colon (:) . Because of space lim itations, an Item
Name may sometimes appea r as incomplete. For further Item
Name iden tification , theU.S . Fed eral Cataloging Handbook Η6-1
can be utilized where possib le .

INCH ELCTRN ELECTRON
# NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
AD PTR ADAPTER ELEM ELEMENT
AL IG N A L IGNMENT EPL ELECTRICAL PARTS LIST
AL ALUM INUM EQPT EQU IPMENT
ASSEM ASSEMBLE D ΕΧΤ EXTERNA L
ASSY ASSEMBLY FI L F I LL IST ER HEAD
ΑΤΤΕΝ ATTENUATOR F L EX FLEXI BLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
BD BOA RD FLTR F ILTER

- BRKT BRACKE T FR FR AME or FRONT
BR S BRASS FSTNR FASTENER
BRZ BRON Z E F T FOOT
BSHG BUSH ING FXD F IX ED
CAB CABI NET GSKT GASKET
CAP CA PACITOR HDL HANDLE
CER CER AM IC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCU IT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
COV COVER HV HIGH VOLTAGE
C PLG COUPL ING IC INTEGRAT ED CI RCU IT
CRT CATHOD E RAY TUBE ID INSIDE DIAMETER
DEG DEGREE IDENT IDENTI FICATION
DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND I NCA ND ESCENT SECT S ECTION
INSUL INSULATOR SEMICON D SEMICO ND UCTOR
IN T L INTERNAL SHLD SH IELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACH INE S KT SOCKET
MECH MECHANICAL SL S L ID E
MTG MOUNTING SLFLKG SELF-LOCK I N G
NIP N I PPLE SLVG SLEEVI NG
NON W IRE NOT W IRE WOUND SPR SPR I NG
OBD ORDER BY DESC R IPTION SO SQUARE
OD OUTSID E DIAMETER SST STAI NLESS STEEL
OVH OVAL HEAD ST L STEEL
ΡΗ BR Z PHOSPHOR BRONZ E SW SWITCH
PL PL AIN o r PLAT E Τ TUBE
PLSTC PLASTIC TERM TERM I N A L
ΡΝ PART NUMBER THD THREAD
ΡΝΗ PAN HEAD ΤΗΚ TH IC K
PWR POWER TNSN TENSION
RCPT RECEPTACLE TPG TAPP ING
RES RESISTOR TRH TRUSS HEAD
RGD R IGID V VOLTAGE
RLF REL IEF VAR VAR IABLE
RTNR RE TAINER W / W ITH
SC H SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCO PE XFMR TRANSFORMER
SC R SCREW XSTR TRANSISTOR



Replaceable Mechanical Parts-RG 501

CROSS I NDEX-MFR. CODE NUMBER TO MANUFACTURER

Mfr . Code

	

Manufacturer

	

Address

	

City, State, Zip

9-2 REV . Α APRIL 1978

05091 ΤRΙ-ORDINATE CORPORATION 343 SNYDER AVENUE BERKELEY HEIGHTS, NJ 07922

08261 SPECTRA-STRIP CORP. 7100 LΑΜΡ5ΟΝ AVE. GARDEN GROVE , CA 92642

22526 BERG ELECTRONICS, INC . ΥΟUΚ EXPRESSWAY NEW CUMBERLAND, PA 17070

45722 USM CORP ., PARKER-KALON FASTENER DIV. CAMPBELLSVILLE, KY 42718

73743 FISCHER SPECIAL MFG. CO . 446 MORGAN ST. CINCINNATI, OH 45206

74445 ΗΟLΟ-ΚΑΟΜΕ CO . 31 BROOK ST. WEST HARTFORD, CT 06110

79807 WROUGHT WASHER MFG . CO . 2100 S . Ο BAY ST. MILWAUKEE, WI 53207

80009 TEKTRONIX, INC. Ρ Ο BOX 500 BEAVERTON, OR 97077

83385 CENTRAL SCREW CO . 2530 CRESCENT DR . BROADVIEW, IL 60153

93907 CAMCAR SCREW AND MFG. CO . 600 18TH AVE. ROCKFORD , IL 61101
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Replaceable Mechanical Parts-RG 501

M fr

Qty 1 2 3 4 5

	

Name & Description

	

Code

	

Mfr Part Num ber

9-3

1-1 337-1399-00 8010100 Β029999 2 SHLD,ELECTRΙCAL :SIDE 80009 337-1399-00
337-1399-00 Β030000 1 SHLD,ELECTRICAL :SIDE 80009 337-1399-00
337-1399-02 Β030000 1 SHLD,ELECTRICAL :S IDE WITH INSULATOR 80009 337-1399-02

-2 366-1428-00 1 KNOB : 80009 366-1428-00
213-0153-00 1 . SETSCREW:5-40 Χ 0.125 INCH,HEX SOC STL 74445 OBD

-3 366-0494-00 1 KNOB :GRAY 80009 366-0494-00
213-0153-00 1 . SETSCREW:5-40 Χ 0.125 INCH,HEX SOC STL 74445 OBD

-4 366-0494-00 1 KNOB :GRAY 80009 366-0494-00

213-0153-00 1 . SETSCREW :5-40 Χ 0.125 INCH,HEX SOC STL 74445 OBD

-5 366-1257-26 1 PUSH BUTTON :GRAY--AUTO TRIG 80009 366-1257-26

-6 366-1257-28 1 PUSH BUTTON:GRAY--+SLOPE 80009 366-1257-28

-7 366-1402-27 1 PUSH ΒUΤΤΟΝ :GRΑΥ--ΙΝΤ 80009 366-1402-27
-8 366-1257-23 1 PUSH BUTTON :LINE 80009 366-1257-23
-9 366-1257-24 1 PUSH ΒUΤΤΟΝ :GRΑΥ--ΕΧΤ 80009 366-1257-24
-10 366-1402-26 1 PUSH BUTTON :GRAY--+ 80009 366-1402-26
-11 366-1257-60 1 PUSH BUTTON :GRAY--10US 80009 366-1257-60

-12 366-1257-50 1 PUSH BUTTON :GRAY--100US 80009 366-1257-50

-13 366-1257-49 1 PUSH BUTTON :GRAY--1MS 80009 366-1257-49

-14 366-1257-48 1 PUSH BUTTON :10 MS 80009 366-1257-48

-15 366-1257-47 1 PUSH BUTTON :100 MS 80009 366-1257-47

-16 366-1402-28 1 PUSH BUTTON :GRAY,1 SEC 80009 366-1402-28

-17 426-0681-00 12 FR,PUSH BUTTON :GRAY PLASTIC 80009 426-0681-00

-18 366-1422-00 Β010100 8019999 1 KNOB :LATCH 80009 366-1422-00
366-1422-01 Β020000 Β042369 1 KNOB :LATCH 80009 366-1422-01
366-1690-00 Β042370 1 KNOB,LATCH : 80009 366-1690-00
214-1840-00 ΧΒ020000 Β042369 1 ΡΙΝ , ΚΝΟΒ SECRG :0.094 OD Χ 0.120 INCH LONG 80009 214-1840-00

-19 131-0955-00 1 CONNECTOR,RCPT, :BNC,FEMALE,W/HARDWARE 05091 31-279

-20 131-0955-00 2 CONNECTOR,RCPT, :BNC,FEMALE,W/HARDWARE 05091 31-279
(ATTACHING PARTS FOR EACH)

-21 210-0255-00 1 TERMINAL,LUG :0 .391" ID ΙΝΤ TOOTH 80009 210-0255-00

-22 3 -RESISTOR,VAR:(SEE R27,R56, R85 EPL)
(ATTACHING PARTS FOR EACH)

-23 210-0583-00 1 NUT ,PLAIN , HEX. :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20224-402

-24 210-0940-00 1 WASHER,FLAT :0 .25 ID Χ 0 .375 INCH OD,STL 79807 OBD

-25 333-1641-00 1 PANEL,FRONT : 80009 333-1641-00
-26 384-1060-00 5 EXTENS ION 5ΗΑΣΤ :7 .831 INCH LONG 80009 384-1060-00

-27 200-0935-00 1 BASE,LAMPHOLDER :0.29 OD Χ 0 .19 CASE 80009 200-0935-00

-28 378-0635-00 1 LENS, LIGHT :WHITE 80009 378-0635-00

-29 352-0157-00 1 LAMPHOLDER :WHITE PLASTIC 80009 352-0157-00

-30 214-1513-00 Β010100 Β019999 1 LCH ,PL-IN RTNG :PLASTIC 80009 214-1513-00

214-1513-01 Β020000 Β042369 1 LCH ,PLUG-IN RΕΤ : 80009 214-1513-01
105-0719-00 Β042370 1 LATCH ,RETAINING : PLUG-IN 80009 105-0719-00

(ATTACHING PARTS)
-31 213-0254-00 1 SCR,TPG,THD CTG :2-32 Χ 0.250,100 DEG, FLH 45722 OBD

105-0718-00 Β042370 1 RELEASE,LATCH : 80009 105-0718-00

-32 386-2345-00 1 SPRT,REEDSW : 80009 386-2345-00
(ATTACHING PARTS)

-33 213-0229-00 4 SCR,TPG,THD FOR :6-20 Χ0 .375"100 DEG, FLH STL 93907 OBD

-34 337-1690-00 1 SHIELD,ELEC :REAR SUBPANEL 80009 337-1690-00
-35 ----- ----- 1 CKT BOARD ASSY :MAIN (SEE Α1 EPL)
-36 136-0252-04 62 . SOCKET,PIN ΤΕRΜ :0.188 INCH LONG 22526 75060
-37 260-1437-00 1 . SWITCH,PUSH :5-STA,NON-SHORT 80009 260-1437-00

-38 260-1208-00 1 . SWITCH,PUSH :DPDT 80009 260-1208-00

-39 260-1438-00 1 . SWITCH,PUSH :6 STA,INTERLOCK,NON-SHORT 80009 260-1438-GO

-40 361-0384-00 16 . SPACER,PB SW:0.133 INCH LONG 80009 361-0384-00
(ATTACHING PARTS FOR CKT BD)

-41 213-0146-00 4 SCR,TPG,THD FOR:6-20 Χ 0 .313 INCH,PNH STL 83385 OBD
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Name & Description	Code
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1-42 175-0825-00 FT WIRE,ELECTRICAL :2 WIRE RIBBON ,2 .75 INCHES L 08261 OBD

-43 175-0826-00 FT WIRE,ELECTRICAL :3 WIRE RIBBON,6 INCHES L 08261 OBD
-44 426-0724-00 1 FR SECT ,PLUG-ΙΝ : ΒΟΤΤΟΜ 80009 426-0724-00

386-3657-00 ΧΒ042370 2 SUPPORT,PLUG-IN : 80009 386-3657-00

210-1270-00 ΧΒ042370 2 WASHER,FLAT :0.141 ID Χ 0 .40 ΤΗΚ,ΑL,0.219 OD 80009 210-1270-00

-45 426-0725-00 1 FR SECT ,PLUG-ΙΝ : ΤΟΡ 80009 426-0725-00





RG501 RAMP GENERATOR
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Name & Description

	

Code Mfr Pa r t Number
070-1352-01

	

1 MANUAL:INSTRUCTION

	

80009 070-1352-01

REV. C ΜΑΥ 1976

STANDARD ACCESSOR I ES

RG501 RAMP GENERATOR



MANUAL CHANG E IN FORMATION

At Tektronix, we continually strive to keep up with latest electronic develop ments
by adding circuit and compone nt im provements to our instruments as soon as they
are developed and tested .

Sometimes, d ue to printing and sh i pping requirements, we can't get these
changes immediately into printe d manuals . Hence, your manual may contain new
change information on following pages .

Αs ίngle change may affect several sections . Since the change information sheets
are carried in the manual until all c h anges are permanently ente red , some
d upl ication may occu r . If no s uch ch ange pages appear following th is page, yo ur
manual is correct as pri n ted .

SERVICE NOTE

Because of th e u n iversal parts p rocurement p rob lem , some electrical parts in your
instrument may be d iffe rent from those described in the Replaceable Elect rical Parts
List . The parts used will in no way alteror compromise the performance or reliability
of this i n strument . They are installed when necessary to ensure pro mp t delivery to
the custom er . Order replacement parts from the Replacea ble E lectrical Parts L ist .



CAL IBRATION TEST EQU I PMENT R EPLACEMENT

Calibration Test Equ ipment Chart

This c hart compares ΤΜ 500 produ ct performance to that of older Tektron ix equipment . Only those

characteristics where sign ifican t specification differences occur, are listed . In some cases th e new instrument

may n ot be α total functional replacement . Additional support instrumentation may be needed or α ch ange in

calibration procedure may be necessary .

REV . Α , OCT 1975

Risetime less t ha n 3 .0 ns i n to
50 Ω .
10 V output pulse ; 1 ns Risetime .
R isetime 0 .5 ns ; 30 to 250 ns
Pretrigger Pulse delay .
±10 V outpu t . S h ort proof outpu t .
P aired, Burst, Gated, and Delayed
pulse mode ; ±10 V output .
Short-proof outp ut .

10 V output .
Risetime 0.5 ns ; 30 to 250 ns
Pretrigger pulse delay .
±10 V outp u t . Short proof ou t p ut .
P aired, Burst, Gated, Delayed & Un-
delayed pulse mode ; ±10 V output.
Short-proof output .
Paired and Delayed pulse ; 10 V
outpu t .

- Positive and Negative-going trigger
output sig n al, 50 ns and 1 V; High
Amplitude output, 100 V.

- Comparator output can be alter-
n ately chopped to α reference
voltage .

- Amplitu d e range 40 mV to 10 V ρ -ρ .
- Frequency range 350 kHz to 100 MHz.

- Freq uency range 65 MHz to 500 MHz .

- Mar ker outputs, 5 sec to 1 μ s .
Sinewave available at 20, 10,

and 2 ns . Trigger pulses 1, 10,
100 Hz ; 1, 10, and 100 kHz .
Multiple time-marks can be
generated sim u ltaneously .

- Mar ker outputs, 1, 10, 100, 1000,
and 10,000 μs, plu s 10 ns sinewave .

- M arker outpu ts, 5 sec to 2 ns . Sine-
wave available at 50, 20, 10, 5,
and 2 ns . Se parate trigger pulses
of 1 and .1 sec ; 10, 1, and .1 ms ;
10 and 1 μ s . Mar ker amplifier pro-
vides positive or negative time
marks of 25 V min . Mar ker
intervals of 1 and .1 sec ; 10, 1,
and .1 ms ; 10 and 1 μ s .

- Mar ker outputs, 5 sec to 0 .1 μ s .
Sinewave available to 50, 10,
and 5 ns . Separate trigger pu lses,
from 5 sec to 0 .1 μs .
Multiple time-mark s can be gene-
rated simultaneously .

NOTE : All TM 500 generator ou t puts a re short-p r oof . All TM 500 plug-in inst ruments require TM 500-Series Power Module .

Comparison of Main Characteristics

DM 501 replaces 7D13
PG 501 replaces 107 PG 501 - R isetime less th an 3 .5 ns i n to

50 Ω .
108 PG 501 - 5 V ou tput pulse ; 3 .5 ns Risetime .
111 PG 501 - Risetime less t han 3.5 ns ; 8 ns

P retrigger pulse delay .
114 PG 501 - ±5 V output .
115 PG 501 - Does not have Paired, Burst, Gated ,

or Delayed pulse mode ; ±5 V do
Offset . H as ±5 V ou tpu t .

PG 502 replaces 107
108 PG 502 - 5 V output
111 PG 502 - Risetime less t han 1 ns ; 10 ns

Pretrigger pulse delay .
114 PG 502 - ±5 V ou tpu t
115 PG 502 - Does not have Paired , Bu rst, Gated,

Delayed & Undelayed pulse mode ;
Has ±5 V ou tp ut .

2101 PG 502 - Does not have Paired or Delayed
pulse . Has ±5 V output .

PG 506 replaces 106 PG 506 - Positive-going trigger outp u t signal
at least 1 V; High Amplitude out-
pu t, 60 V . '

067-0502-01 PG 506 - Does not have chopped feature .

107 -

108-
111 -

114-
115-

108-
111 -

114-
115-

2101 -

106

0502-01

190Β
191

0532-01

180Α

181

1842901

SG 503 replaces 190,
190A, 190B SG 503 - Amplitude range 5 mV to 5 .5 V ρ -ρ .

191 SG 503 - Frequency range 250 kHz to 250 MHz .
067-0532-01 SG 503 - Frequency ra nge 250 kHz to 250 MHz .

TG 501 re p laces 180,
180Α TG 501 Mar ker ou tp uts, 5 sec to 1 ns .

Sinewave available at 5, 2, and 1 ns .
Trigger output - slaved to marker
output from 5 sec through 100 ns .
O ne time-mark can be generated at α
time .

181 TG 501 Mar ker outputs, 5 sec to 1 ns . Si n e-
wave available at 5, 2, and 1 ns .

184 TG 501 Marke r outputs, 5 sec to 1 ns . Sine-
wave availab le at 5, 2, and 1 ns .
Trigger output - slaved to marker
outpu t from 5 sec through 100 ns .
One time-mark can be gen erated at
α time .

2901 TG 501 Mar ker outputs, 5 sec to 1 ns . Sine-
wave availab le at 5, 2, and 1 ns .
Trigger output - slaved to marker
ou tp ut from 5 sec th ro ugh 100 ns .
One time-mark can be generated at
α time .




