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Figure 1-1 . SW 503 RF Sweep Generator.



1 .1 INTRODUCTION
The SW 503 is α TM 500-Series plug-in th at p rovides α

swept frequency of 1 MHzto 400 MHz withvariable sweep
rate, width, and output level . Crystal-cont rolled harmonic
oscillators provide comb markers with 1 MHz, 10 MHz, or
50 MHz separation. When used with α DC 502 Option 7
Digital Counter, α frequency ma rkerdot can be positioned
anywhere withi n the frequency range of the SW 503
generator, and the frequency of the marker can be read
di rectly on the counter. In the ΜΑΝυαΙ sweep and CW
modes, the continuous wave output of the generator can
be read to the counter accuracy.

Access jacks on the fro nt panel permit external sign als
to control or modulate the output amplitudeand frequen-
cy, and to i nitiate α sweep.

The SW 503 has α 50 Ω output im pedance ; theSW 503
Option 1 has α 75 Ω output im pedance .

1 .2 ELECTRICAL CHARACTERISTICS
The following characteristics apply wh en the SW 503,

in combination with α TM 500-Series power mod ule, is
operati ng with in an ambient temperature of0° Cto +50° C,
after α 30 mi nute or more warmup period .

ΝΟΤΕ

The inst rument must be calibrated at an ambien t
temperature between +20° C and +30'C.

Center Frequency

Range : 1 MHz to 400 MHz or more.

Dial Accuracy : W it hin 8 MHz (readout accu racy can be
in creased by using th e crystal markers or comb, or the
dot marker when the SW 503 is used with α DC 502
Option 7 Digital Counte r) .

Drift : <100 kHz/5 min utes and <2 MHz/8 hours afterα
30-minute warmup at α constant ambient tem peratu re;
α 5-min ute stabilization period is required after the
center frequen cy is c hanged .

DESCRIPTION
Frequency Sweep

Section 1-SW 503

Maximum W idth : Selectable ; 400 MHz (+10% - 0%)
100 MHz (±15%), or 10 MHz (±15%) .

Variable: Permits reduci ngsweep widthfrom maximum
down to αςιpXoximateiy 200 kHz ζwhen in 10 MHz
maximum width positio n)

Display L i nea rity (VAR fully clockwise):

400 MHz position: 2ο/ο

100 MHz positio n: 3ο/ο

10 MHz positio n: 3%ο

Signal Purity
Resi d ual FM : 10 kHz ρ-ρ or less in cw position.

Harmonic Related Spurii : Down 30 dB or more from
10 MHz to 400 MHz; 20 dB or more from 3 MHz to
10 MHz; and 15 d B or more from 1 MHz to 3 MHz .

Non-Harmonic Related Spurii : Down 40 dB or mo re
from 1 MHzto 400 MHz fundamental freq uency range .

Output Level
RF OUT:

	

Maximum output is approximately
0.7 V rms. Th is corresponds to
+10 dBm ±0.5 dB into 50 Ω, or
+57 dBmV ±0.5 dB into 75 Ω (Op-
tion 1) .

Output level can be attenu ated
50 dB in 10 dB steps, and 20 dB by
α varia b le attenuator . T h is
provides α range from +10 dBmto
-60 dBm

	

for

	

the

	

SW503,

	

or
+57 dBmV

	

to

	

-13dBmV

	

for
SW 503 Option 1 .

Step Attenu ator Absolute Ac-
cu racy (with respect to zero
attenuation) : ±0 .2 d B/10 dB to α
maximum of ±1 .0 dB .
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AUX RF output: -2 dBm minimum into 50 Ω termina-
tion (same for Option 1) .

BLANKING

CAL (variable atten uator) : Con-
ti n uously variable to 20 dB
minim um.

Flatness: With in 0.5 dB peak-to-
peak over the freq uency range .
F latness is measured with the AUX
RF output te rminated i nto 50 Ω, at
maximum output, and with detec-
tor (optional accessory), and in-
cludes harmon ics.

Output is b lanked during sweep retrace . Blanking is
removed for man ual and cw operation.

Frequency Markers ( Harmonic Comb)

Crystal-controlle d harmon ic markers with 1 MHz,
10 MHz, or 50 MHz separatio n. Marker width is ad-
justable with the MAXSWEEPWIDTH VARiablecontrol
from about 400 kHz to 50 kHz and the marker
amplitude is adj ustable with the SIZE control from
about 1 mV to 1 V peak-to-peak. If desired, an internal
switch will remove the negative portion of the marker
for use with an Χ-Υ recorder . Ma rker size is about 0.5 V.

Marker Accuracy: 0.005°/° of marker selected .

Dot Marker

Functional only when DC 502 Option 7 Digital Counter
is used with the SW 503. The dot marker can be
adjusted over the frequency span of the display ;
accu racy of the dot freq uency is relative to the display
resolution and the counter accuracy . The sweep is
interrupted at the dot position , a count is made, then the
sweep continues.

Sweep Mode/Time
Modes :

	

CW, man ual, timed sweep, li ne
triggered. Wh en in one of the timed
sweep speeds, the sweep is eith er
free-runn ing, or can be triggered
by α front-panel button or an
externally-a pp lied pulse or switch
closure.

Sweep Times:

	

10, 1, 0.1, and 0.01 seconds per
sweep, ±5 ο/ο , i n decad e steps.
Variable control slows eac h step
by α factor of at least ten from its
calibrated position .

Horizontal Output

From -250 mV to +250 mV (500 mV ρ-ρ ±5%ο) with an
output impedance of 1 kΩ. An inte rnal resistor can be
removed to c hange the output to approximately 10 V
peak-to-peak with an impedance of 20 kΩ. (See
Subsection 5.1 for i nstructions .)

External Frequency Control

The full frequency range can be co ntrolle d or
modulated at rates to 4 kHz. Modulation sensitivity is
approximately 50 MHz/volt. With reduced deviation
and linearity, modulation rates to 100 kHz are possible .
In put im pedance is 10 kΩ.

External Amplitude Control

90ο/ο modulatio n can be obtai ned at modulation fre-
que ncies up to 25 kHz; the output level must be
red uced 6 dB or more by the varia ble atten uation
control. Sensitivity is about 1 V peak-to-peak per 10ο/ο
of amplitude modulation. In put imped ance is 10 kΩ.

1 .3 ENV IRONMENTAL CHARAC-
TER ISTICS

Temperature Range :

Operating Range : 0° C to +500C.

Non-Operating: -40'C to +750C.

Ambient Temperature During

Altitude Range :

Calibration : +20°C to +30°C.

Operating Range : To 15,000 feet .

Non-Operating : To 50,000 feet .



FRONT- PANEL CONTRO LS AND
CONNECTOR S

Refer to Figu re 2-1 for locations.

SWEEP MODE/TIME

Th is switch selects CW, ΜΑΝυαΙ , α timed sweep, or
L I NE synchronized sweep .

CW position:

	

TheSW503 produces α cw output
whose frequency is dependent
upon the CTR FREQ control set
ti ng (and ΕΧΤ CONTROL , see 17) .

MAN position:

	

The SW503 provides an output
whose frequency is dependent
upon the CTR FREQ setti ng, and
the setting of the VARcontrol (also
the settings of the MAX SWEEP
WIDTH controls, see 8 and 9) .

Timed sweep
positio ns :

	

The timed sweep positions are 10,
1, 0.1, and 0.01 seconds per sweep
(when th e VAR control is set to its
fu lly clockwise position ) .

L I NE position :

	

In the L I NE syn chron ized mode,
the va riable and single sweep con-
trols have no effect .

ΟVAR

Wh en α timed position is selected, the VAR con trol can
be used to slow the sweep by α factor of abo ut ten from its
calibrated setting. Α timed sweep is recurrent but can be
manually or externally triggered by pulling the VAR
co ntrol out (see 3 and 17) .

TRIG
This pushbutton triggers the sweep wh en the VAR

co ntrol is pulled out (single sweep position ) and the
SWEEP TIME/MODE switch is in o ne of th e timed sweep
positions.

OPERATION

These push buttons select crystal-con t rolled harmonic
(comb) markers with freq uency spacings of 1 MHz,
10 MHz, or 50 MHz. The markers are applied to the
SCOPE VERT co nnector andare mixed with the detected
in put from the device unde r test .

MARKERS

ΝΟΤΕ

Section 2-SW 503

An internal switch removes the negative-going por-
tion of the markers, wh ich is often desirable when
using the SW 503 with an Χ-Υ recorder . See Subsec-
tίοη 2.2.10.

MARKERS SIZE

This control varies th e amplitude of the comb markers
from about 1 mV to 1 V peak-to-peak.

DOT POSition
Whe n the SW 503 is used with α freq uency counter with

sweep sto p logic such asthe DC 502Option 7, th is control
positio ns an intensified freq uency ma rker dot anywhere
on the d isplay . The frequency of th e dot position is then
read out on the DC 502 with digital cou nter accuracy . See
Subsection 2.2 .9 .

CTR FREQ (Center Frequency)
This multiturn control selects the center frequency of

the RF OUT sig nal .

ΝΟ ΤΕ

It is necessary to correlate the setting of the CTR
FRE Q and MAX SWEEP WIDTH cont rols to avoid
"w rapping around" zero frequency.

ΜΑΧ SWEEP WIDTH

Th ree pushbuttons select maximum sweep widths of
10 MHz, 100 MHz, or 400 MHz.

VARiable (MAX SWEEP WIDTH)

The VARiable sweep width control reduces th e width
from the maximum selected sweep .
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Figure 2-1. SW 503 front panel.
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OUTPUT dBm (SW503) or ATTENUATIO N
dB (SW 503 Option 1)

The output is calibrated as indicated when the CAL
control (see 11) is in its fully clockwise position .

j j

	

CAL (VARIABLE ATTENUATIO N)

The CAL control ad j usts the RF OUT level to at least
20 dB below the level indicated by th e step attenuator.

SW 503:

	

This six-step control selects the rf
output in 10-dB steps from
+10 dBm to -40 dBm.

SW 503 Option 1 :

	

This six-step control selects the rf
attenuation i n 10-d B steps from
0 dB to 50 dB . Maximum output
levels are from +57 dBmV to
+7 dBmV .

RF OUT
This conn ector provi des α sweeping rf output signal, at

α level selected by the attenuator controls . The source
im pedance is 50 Ω (SW 503) or 75 Ω (SW 503 Option 1) .

10

	

13

	

AUX RF TERM 50 Ω

This con nector provides α sweepi ng rf signal, for use
'

	

with α frequency counter or other i nstru ment . Theoutput
level is at least -2 dBm and is i ndependent of attenuator
settings . The source impedance is 50 Ω.

DETECTEDINPUT
Th is connector allows return in g the demodu lated rf

signal from the device under test (throug h an external
detector if necessary) for the purpose of adding comb
frequency markers.

SCOPE VERT

Th is connector is the output for the combi ned
demodulated rf (from DETECTED I NPUT) and comb
frequency markers. The output is applied to the vertical
inp ut of an oscilloscope or d is play monitor.

SCOPE HORIZ

This connector is the o utput for the sweeping voltage
that is p rovided for application to the horizontal input of an
oscilloscope or d isplay monito r . Nomi nal outputι amplitude is 500 mV ρ-ρ ; an internal wiring change will
provide 10 V ρ-ρ (See Subsection 5.1) .

ΕΧΤ CONTROL

FREQ

This i nput allows an external signal to frequency
mod ulate or control the output signal . Refer to Electrical
Characteristics, Subsection 1 .2, for signal req uirements .
Note that, when used with theSWEEP MODE/TIMEswitch
in the ΜΑΝυαΙ position , the extern al cont rol is not
dependent upon the setti ngs of the MAX SWEEP WIDTH
controls, whereas the manual sweep control is dependent .

AMPL
This input allows an external sig nal to amplitude

modulate or control the o utput signal . Note that for
maximum usefulness, t he output amplitude must be
red uced 6 dB or more by the VARiable attenuation
control. Refer to Electrical Characteristics, Subsection
1 .2, for signal req ui rements .

TRIG
When the VAR control is in th e si ngle sweep position

(PULL for SI NGLE SWEEP), this in put allows an extern al
signal to trigger the sweep. The applied sig nal can be α
positive-going pulse of up to 10 V amplitude and at least
1 μs duration, orcan besupplied byaswitch closure (solid
state or mechanical) to the +10 V connector or similar
source .

+10 V

This connector provides α conven ient +10 Vsource to
facilitate usi ng the above-mentioned external controls .

GND (Ground)

PWR (Power)

Operation-SW 503

This connector is co nnected to ground on the circuit
board , to facilitate using the above-mentioned extern al
controls, or for other sig nal ground purposes . DO NOT
use this co nnector for safety earth .

This i nd icator lam p shows whenpower is applied to the
instrument .

2-3
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2.2 OPERATING I NSTRUCTION S AND
NOTES
2.2 .1 General Setup and First-Time Operation

Install the SW 503 in α TM 500-Series power supply,
then apply power to the un it, and allow instruments to
warm up .

Connect the SW 503 Sweep Gene rator, the device
under test, a nd the oscilloscope as shown in Figure 2-2.
Refer to the following sections for details and special
considerations .

Afte r completi ng the setup, adj ust the SW 503 controls
for the req uired center freq uency, sweep width, and
output am plitude . If desired, turn the markers on and
ad j ust thei r amplitude. For first-time operation, set the
controls as follows:

SWEEP MODE/TIME

	

.01 s

VAR	fullyclockwise

2-4

Figure 2-2. Typical operating setup.

CTR FREQ

	

200 MHz

MARKERS SIZE	midrange

MARKERS freq uency

	

50 MHz

MAX SWEEP WIDTH	400 MHz

VAR (max sweep wi dth )

	

fully clockwise

OUTPUT dBm (SW 503) or
ATTENUATIO N dB
(SW 503 Option 1)

	

Maximum (fully clockwise)
position

CAL (outp ut)

	

fully clockwise

Connect t he RF OUT th roug h α detector to the
DETECTED I NPUT. Adjust the oscilloscope or display
monitor vertical and horizo ntal sensitivities for an on-
screen d isplay . Vary each of the above controls and note
its effect on the the display.

Α full specificatio n check for theSW 503 is included in
the Calibration Procedure, Subsection 3.4. Refer,
however , to the warni ng page preceding Section 3.

2051-3

DEVICE
UNDER
TEST



2.2 .2 Cable Connections

Since hum, rf leakage, spurious signal p ic kup, an d
stand i ng waves must be kept to α mi nimum, it is essential
that good connections be mai ntained th roug hou t the
entire setup. Use coaxial cables with bnc connectors
whe rever possible . The RF O UT cable especially shoul d
be kept as short as practical, and its impedance should
match theoutput im pedance of the SW 503. An idea of the
integrity of t he cab li n g can be obtained by connecting the
detector , through the cables, directly to the rf output
source, bypassin g the device under test .

2.2 .3 Impedance Matchi ng

If th e input impedance ofthe device under test is not the
same as t he sweep generator outp ut impedance, α
matchi ng network should be used to ensure that α
constant am plitude versus frequency is sent to thedevice
under test . This matching network can be either resistive
or inductive; the resistive matchi ng pad is simpler to
construct than the balun type transformer, but it provides
more i nsertion loss . Figure 2-3 shows schematics for
seve ral resistive matchi ng pads. Note that the leads
conn ecti ng the 300 Ω output from the pad to the device
under test should be as short as possible, preferab ly less
than one inch .

75 ΤΟ 500

	

50 Ω 6dΒ
MATCHING PAD

	

PAD

75

75 Ω 6 dΒ
PAD

50 37

75

50 TO 300 0

	

75 TO 300 Ω
MATCH ING PAD

	

MATCHING PAD

50

2051-4

Figure 2-3. Typical resistive pads.

2.2 .4 Detecting (Demodulating)

Operation-SW 503

After the sweep generator signal passes th roug h the r f
circuit of the device under test, it must be demod ulated
before being connected to the DETECT ED I NPUT con-
nector of t he generator. If αdemodulator is n ot αpart of the
device under test, one must be added externally . The input
impedance of the demodulator must present the proper
load to the device u nder test . Refer to Optional
Accesso ries for recommended units, or see Figu re 2-4 for
the basic schematic of α detector.

Figure 2-4. Basic detector schematic diagram .
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2 .2 .5 Sweep Rate Effects

When sweeping rf circuits h avi ng rapid amplitude
ch anges, errors may occu r, duemainly to detectordelays .
Decreasi ng the detector ou tpu t time constant will
minimize th is effect . Figure 2-5 illustrates sweep rate
effect .

Fig ure 2-5. Errors from sweep rate effects.

To check for sweep rate effect, first set thesweep width
to its lowest practical amount, then increase sweep time
while closely observi ng the swept output response . Any
change i n the response i ndicates thesweep rate is too fast
forα true response . When α further i ncrease of sweeptime
does not change the response, α true respon se has been
obtai ned .

2.2 .6 Overloading Effects
The use of excessive input sign als to the device under

test can cause overloading . To assure that this condition is
not p rese nt, and that the response is α true representation
of the device un der test, tu rn the OUTPUT dBm
(ATTENUATION dB on SW 503 Option 1) and CAL
controls to mi nimize outpu t amplitude. Gradually increase
the output am plitude u ntil α respo nse is obtai ned . Furth er
i ncrease of the outp ut am plitude should not change the
configuration of the response envelope except in
amp litude . If the response envelope does ch ange, such as
flatten ing atthe top, decrease the ou tput j ust fa r enoug h to
restore the proper configu ration .

2.2 .7 Low-Level Measurements

2-6

TRUE RESPONSE

RESPONSE WITH
SLIGHT ERROR
DUE TO SWEEP
RATE BEING

SLIGHTLY TOO
FAST

RESPONSE WITH
LARGE ERROR
DUE TO SWEEP
RATE BEING
FAR TOO FAST

When making measurements at low levels, the effects
of rad iation and ground loops may become problems .
U sing double-sh ielded cables for rf signals helps min imize
the rad iation problem . Grou nd loops causin g h um p ickup
can sometimes be eliminated by completing only one
ground connection between each instrument. Thisapplies
particu larly to the oscilloscope horizo ntal input . If the
ground connectio n is made at the vertical i nput te rminal,
an additional ground at the horizontal in put terminal will
often result i n hum p ickup .

Measurement sensitivity will be determined by the type
of detector used .

2.2 .8 TV Receiver Interference

When using the SW 503 with α tv receiver, in te rference
from the receiver's horizontal sweep circuit mayappear on
the response curve, makin g it d ifficult to observe α clearly-
defined t race. T herefore, we recommend thatthetvsweep
circuit be disabled during testi ng .

2.2 .9 Use With Digital Counter

The DOT POS control on the SW 503 fu nctions only
when α d igital counter with sweep interrupt logic, such as
the DC 502 Option 7, is used with the system . In use, the
SW 503 sweep ge nerati ng voltage is i nterru pted at the dot
positio n ( positionable with the DOT POS control), and the
counter is told to initiate α count. At theconclusion of the
counter gate time, the sweep is resumed. The counter
provides an accurate i ndication of the SW 503 frequency
at the dot location ; the dot is actually caused by thesweep
remaini ng stationary durin g the count .

In order for the DC 502 Option 7 to work properly, both
u nits must be i nstalle d in specific compartments in α
TM 500-Series power module equipped with Option 7.
This option adds the wires necessary to interface the two
units via thei r rear-panel con nectors . See Subsection 5.2
for further information (also see warni ng page preced ing
Section 3) .

2.2.10 Operation With Χ-Υ Plotters
An internal switch (S510) in the SW 503 facilitates

operation with Χ-Υ plotters. This switc h is located on the
marker selectio n assembly directly behind the RF OUT
connector (see Figure 2-6) .

For normal operation, the switch is set toward the front
panel. For plotter operation, with theswitch set toward the
rear of the instrument, the h ig h-frequency marker signals
are co nverted to α lower frequency (rectified) wh ich is
compatible with the operating speed of the p lotter pen or
stylus .

Figure 2-6. Markers selectio n switch location.



2.3 EXTERNAL CONTROL
Frequency, am plitude, and sweep in itiation can be

externally controlled t hroug h the use of the front panel
mini-pi n jack connectors. These features can be used
singly or in any combination.

Functions of the front panel external control con nec-
tors can be du plicated th rough the rear p lug-in connector
by add ing app ropriate wires; instructions to do th is are
located i n Subsection 5 .2 (also see warning page
preced ing Section 3) .

2.3 .1 Frequency Control

External freq uency control may be achieved by apply-
i ng α voltage between 0 V and +10 V to the FREQ jack
(refer to Electrical Cha racteristics, Subsectio n 1 .2, for

complete signal characteristics .) . For examp le, connect α

10 kΩ potentiomete r to the +10 V, G N D, and FREQ j acks
as shown in F igure 2-7 .

2051-α

Figure 2-7. Extern al control of frequency .

To frequency modulate the output, connect α source of
suitable voltage range and adjustable amplitude between
the GND and FREQ jacks.

Remote frequency adjustment or modulation is possi-
ble in any mode, alth ough themost practical application is
with the ΜΑΝυαΙ or CW modes . The in put to theFREQ jack
is summed wit h the SWEEPWIDTHselectio n an d the CTR
FREQ selectio n (see Schematic Diagram) ; therefore,
these setti ngs inte ract.

ΝΟΤΕ

The greatest effect of α remotely-applied signal is
realized when the SWEEP MODE/TIME switch is in
the ΜΑΝυαΙ position, the VAR (manual sweep)
con trol is fully counterclockwise, the MAX SWEEP
WIDTH is set to 400 MHz, its VAR control is fu lly
clockwise, and the CTRFREQis adjusted fo r 1 MHz.

2 .3 .2 Amplitude Control

Operation-SW 503

External amp litude control may be achieved in α similar
mann er to frequency control (refer to Electrical
Characteristics, Subsection 1 .2, for complete signal
characteristics) . For example, to remotely ad just the
amp litude, connect α 10 kΩ potentiometer to the +10 V,
GND, and AMPL jacks as sh own in Figure 2-8.

2051-s

εω

i +10ν

1
n

Ω
(l

	

~~ ΤΟ
taper) AMPL

ΤΟ
GND

Figure 2-8. External con t r ol of amp litude .

To amplitude modulate theoutput, connect α source of
su itable voltage ran ge and adj ustable amp litude between
the G N D and AMPL jac ks .

The most practical app lication of extern al am plitude
control is with the ΜΑΝυαΙ or CW modes. When the CAL
control is in its cali brated position (fully clockwise),
applyi ng +10 V will inc rease the am p litude approximately
5 dB, regardless of the step attenuator setti ng . When th e
CAL co ntrol is in its fully counterclockwise position (gain
red uced about 20 dB ), applying +10 V will i ncrease the
gain approximately 10 dB .

2.3 .3 Trigger Control

When the SWEEP MODE/TIME switch is in the 10, 1,
0.1, or 0.01 s sweep modes and the VARiable control is
pulled out for single sweep, α sweep may be in itiated by
app lyin g α voltage of between about+2 V and +10 Vto the
TRIG j ack. Two met hods to accomp lish th is are:

α ) Making α switch closu re between the TRIG and
+10 V jacks;

b) Applying α+10 Vpulse between theTRIG and GND
jacks. The pulse duration should be at least 1 μs.

The repetitio n rate of theapp lied signal must be slower
than the sum of the sweep plus recovery times .

+10 V

10 kΩ TO(linea r FREQtape r)

εω
ΤΟ
GND
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3.1 INTRODUCTION

CAL IBRATION

Section 3-SW 503

To ensure maximum performance, the instrument should be checked after each 1000 hours of
operation or every six months, whichever occurs first . It should also be checked whenever repairs h ave
been made .

This section p rovides check and adjustment information for calibrating the instrument to its
specification. We advise checking the performance, and recalibrating only those circuits that do not meet
the specification.

In general, adjustments must be performed in the seq uence given, and while the instrument is
operating at an ambient temperature of +20°C to +30°C after α 30-minute warmup period .

EQU I PMENT REQU I RED

'Although spoken ο( as separate instruments in the procedure, these may be the same instrument.

TYPE M INIMUM PERFORMANCE REQUIREMENTS EXAMPLES

Power Module Tektronix TM 500-Series

Plug-in extender cable Tektronix 067-0645-01

Display oscilloscope' Χ-axis, 50 mV/div ; Y-axis, 200 mV/d iv . Tektronix SC 502

Test oscilloscope' Vertical sensitivity, 0.1 V/div;
sweep speeds 1 ms/div to 5 s/div.
Triggered time base, 3ο/ο accuracy .

Tektronix 5000-Series

Detector (SW 503) 500 input; ±0.3 dB from 1 MHz to 400 MHz. Tektronix 118-0070-00

Detector (SW 503 Option 1) 75 Ω input ; ±0.3 dB from 1 MHz to 400 MHz. Tektronix 118-0071-00

Power meter -10 and +10 dBm ±0.5 dB . Hewlett-Packard 435Α

75 Ω to 50 Ω minimum loss
pad (For Option 1 only .)

Tektronix 011-0112-00

Spectrum analyzer 1 MHz to 400 MHz coverage . Tektronix 71-12 or 71-13

Digital voltmeter 0.1 ο/ο do voltage accuracy . Tektronix DC 501 or DC 502
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3.3 Preliminary Steps

Remove the SW 503 Plug-in from the mai nframe,
remove its side covers, and reco nnect it to the mainframe
via the p l u g-in extender cable.

Turn the system power on and allow the u nits to warm
up for 30 min utes or more .

3.4 PROCEDURE

WA RN ING

The following procedure exposes the technician to a
maximum potential of about 67 V do (±33.5 V from
ground) . Take appropriate safetyprecautions . Refer
also to Safety Notice page at the beginning of this
section .

1 . Check/Adjust Power Supplies

α . Connect the digital voltmeter between ground and
p i n 2 of the Sweep Oscillator Module Α20 (locate in
Figure 3-1) .

b . Ad just R310 (+18 ; locate in Figu re 3-4) for α reading
of +18.00 V .

3-2

Figure 3-1 . SW 503 rear view.

c . Connect the digital voltmeter between g round and
p i n 3 of Sweep Oscillator Module Α20 (locate in
F igure 3-1), and check for α reading of -18.00 V ±0 .2 V .

d . Connect th e digital voltmeter between grou nd an d
the front panel +10 V jack, and check for α readi ng of
+9.8 V ±0.2 V.

e. Connect the d igital voltmeter between grou nd and
pin 3 of Marker Module Α10 (locate in Figu re 3-1), and
check for α reading of +5 V ±0.2 V.

2. Adjust Sweep Generator

α . Set the SWEEP MODE/TIME control to 0.01 s, and
th e VAR control fully clockwise.

b . Conn ect the SW 503 SCOPE HORIZ to the test
oscilloscope vertical in put . Adjust th e test oscilloscope
vertical sensitivity to 0 .1 V/dive and time base to 5 ms/div,
an d adj ust triggerin g and positioning for α stable pattern
similar to Figure 3-2.

c . Adj ustR405 (FREQ) fora sweep time (positive-goi ng
portion of waveform) of 10 ms, as indicated in Figure 3-2.
See Figure 3-3 for adjustment location.

ZSW 503 sweep voltage output (SCOPE HORIZ) is normally
500mVρ-ρ; however, inst ruments have provision forchanging the
sweep voltage to 10 V ρ-ρ (see Subsection 5.1).

Figu re 3-2. SCOPE HOR IZ waveform as seen on test
oscilloscope.
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Ρ100
R405
FRED

S510

R435
CLAMP ΕΙ370

MODULE
Α20

MODULE
Α10

1ι
1ι

0

WAIT

d . Rotate the VAR con trol fully cou ntercloc kwise . The

	

d . Connect t he SW 503 to the display oscilloscope as

sweep time s hould be 100 ms or greater (reduce test

	

indicated in Figure 3-5, and set the controls as follows :

oscilloscope sweep time as necessary to check ) .

e. Retu rn the VAR control to its fully-clockwise posi-
tion, and set th e SWEEP MODE/TIME switch to L I NE . Set
th e test oscilloscope time base to 1 ms/div, and ad j ust
R435 (C LAMP) to clamp the base of the waveform to the
same amp litude as the waveform base in step c
(Figure 3-2) . See Figu re 3-3 for ad justment location.

f . Adjust R370 (WAIT) forα wait time of app roximately
1 ms as i ndicated in Figure 3-2 . See Figure 3-3 for
adjustment location.

3. Adjust Frequency Calibration

U210A pi n 1 (locate i n Figure 3-4) .
b. Co nnect the d igital voltmeter between grou nd an d

Figure 3-3 . SW 503 ad justment locations, left side .

SW503

SWEEP MODE/TIME

	

0.01 s

(Sweep Time) VAR

	

Fully cloc kwise

CT R FREQ

	

200 MHz

ΜΑΧ SWEEP WIDTH	400 MHz

VAR (Max sweep wi dth )

	

Fully clockwise

50 MHz MARKER S

	

ON (pushed i n)

MARKER SIZE

	

Mid range

OUTPUT dBm (50 Ω u nits) +10

ATTENUATIO N dB

	

0
(75 Ω u nits)

CAL (output dB m)

	

Fully clockwise
α . Set the SWEEP MODE/TIME switch to CW, and the

CTR FREQ control to 200 MHz .

	

Display Oscilloscope
Mode

	

Χ-Υ

Horizontal sensitivity

	

50 mV/div'

Vertical sensitivity

	

200 mV/div

Calibration-SW503

'SW 503 sweep voltage output (SCOPE HORIZ) is normally
c. Adjust R185 (BAL) forα voltage of zero on thed igital

	

500 mV ρ-ρ ; however , inst ruments have provision fo r changing
voltmeter. See Figure 3-4 for adjustment location .

	

the sweep voltage to 10 ν ρ-ρ (see Subsection 5.1) .

3-3
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3-4
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Figure 3-5. Normal inte rconnections for calibration .
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Figu re 3-4. SW 503 a djustment and test points locations, right side .
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To identify the frequencies shown on th e resultan t
display, the markers must be positively identified . The
zero beat in theswept rf output does not vary in amp litude
with the MARKERS SIZE control and looks distinctly
different than α marker; the refore, it can be used as α
frequency reference. The first marker to the rig ht of zero is
50 MHz, the second marker is 100 MHz, and so on . The
freque ncy of each marker can be identified by referring to
the zero beat until theCTR FREQd ial reading is sufficient-
Ιγ calibrated .

e. Identify the 200 MHz marker, then reduce the
freq uency sweep with the MAX SWEEP WIDTH VAR
control and adjust R235 (FREQ 200) to place the marker in
the center of the oscilloscope d isplay . See Fig ure 3-4 for
ad j ustme nt location .

f . Set theCT R FREQ control to 50 MHzand ad just R 225
(FREQ 0 MHz) to place the 50 MHz marker at the center of
the oscilloscope display. See Figure 3-4 for adjustment
locatio n .

g. Reset t he CT R FREQ to 200 MHz, and repeat stepse
and f until the i nteractio n is min imized .

h . Set the CTR FREQ control to 350 MHzand connecta
probe from t he test oscilloscope to the junction of Q190
collector and CR196 cathode(locate i n Figure 3-4) . Adjust
the test oscilloscope to display at least on e cycle
(2 ms/div), and ad j ust its vertical sensitivity fo r α full-
screen display, dc-coupled (>2 V/div) .

i . Momentarily disconnect th e probe, or switch the test
oscilloscope input to groun d, and vertically position the
trace to center screen ; then reconnect the probe and
adj ust R195 (L I N REF) to center the dis played waveform
voltage to about zero. See Figure 3-4 for adjustment
location .

j . Set th e CTR FREQ control to 250 MHz, and adj ust
R215 (FREQ 250) to place the marker at the center of the
d isplay. See Figure 3-4 for ad j ustment location .

k . Set the CTR FREQ to 300 MHz, 350 MHz, and
400 MHz respectively, an d adjust the corresponding fre-
quency adjustments (R210, R204, and R201) to place the
correct marker at the center of the display. See F igure 3-4
for adj ustme nt locations.

Ι . Set t he CTR FREQ control to 200 MHz, and MAX
SWEEP WIDTH controls for 400 MHz (VAR fully
clockwise) .

m. Adjust R 180 (SWEEP WIDTH ) so that both th e 0 Hz
and the 400MHz markers are just visible at theends of the
sweep. See Figure 3-4 for adjustment locatio n .

4. Chec k Sweep Width

Calibration-SW 503

α . Press the 100 MHz MAX SWEEP WIDTH and 50 MHz
MARKERS bu ttons, and c heck that the sweep width is at
least 100 MHz. (That is, three markers visible . It may be
necessary to vary the CTR FREQ slightly.)

b . Press the 10 MHz MAX SWEEP WIDTH and 10 MHz
MARKERS buttons, move th e CT R FREQ about 5 MHz as
necessary, and c heck that th e sweep is at least 10 MHz
(that is, two markers visible) .

5. Check Frequency Dial Accuracy

α . Press the 400 MHz MAX SWEEP WIDTH and 50 MHz
MARKERS buttons.

b. Adj ust the CTR FREQ control from 50 MHz to
400 MHz and check that it reads withi n ±8 MHz of α
multi p le of 50 MHz when each ma rker is centered .

6. Adjust Output Level
α . Ad j ust the front panel controls as follows:

CTR FREQ

	

100 MHz

SWEEP MODE/TIME

	

CW

OUTPUT d Bm (50 Ω)

	

+10 dBm

orATTENUATIONdB (750)0 dB

CAL (output dBm)

	

Fully clockwise

ΝΟΤΕ

For standard inst ruments with 50 Ωoutput, pe rform
steps b through e. For Option 1 instruments with
75 Ω output, perform steps f th rough i.

b . Connect α power meter to the RF OUT connector.

c. Ad j ust R240 (LEVEL MAX) for an outp ut level of
+10 dBm. See Figure 3-4 for ad j ustment location .

d . Set the CAL control fully counterclockwise, and
adjust R245 (LEVEL MIN) for an output level of -10 dBm.
See Figure 3-4 for ad j ustment location .

e. Rotate th e CAL control fully clockwise, and repeat
steps c a nd d to min imize interactio n .

3-5
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f . Connect α power meter (with 50 Ω i nput) th roug h α
50 Ω to 75 Ω minimum loss attenuator (Tektron ix Part
Number 011-0112-00) to the RF OUT connector .

g . Adjust R240 (LEVEL MAX) fo r α power meter
i nd ication of +2.5 dBm .

h . Set t he CAL control fully counterclockwise, and
adjust R245 (LEVEL MIN) for α power meter indication of
-17 .5 dBm.

i . Rotate the CAL co ntrol fully clockwise, and repeat
steps g a nd h to minimize interaction .

7. Check Attenuator Steps

ΝΟΤΕ

There are several ways the attenuatorstep accuracy
could be checked. Steps α through c below outline
one method; steps d through e give an alternate
method.

α . Set t he CAL control fully clockwise and note the
power meter reading.

b. Reduce the OUTPUT d Bm or ATTENUATION d B
co ntrol one step and check for α 10 dB reductio n on the
power meter indication (with in ±0.2 d B per 10 d B steps,
maximum of ±1 .0 dB overall) .

c. Reset the powermeter range as necessary and repeat
step b for all atten uator steps. Prefe rably check both steps
of th e output attenuator on the same range of the power
meter to avoid compounding tolerances .

d . (Alternate Met hod ) Connect the RF OUT throug h α
suitable rf step attenuator or atten uator pad s to α detector
(which is connected to th e DETECTED I NPUT).

e. Compare the difference in the output when
atte nuated by the internal atten uator, to that when
attenuated by th e external p recision attenuator. The
difference between th e two outputs is the atten uator error.
Maximum allowable error is 2°/ο , not includ ing the basic
flatness or vernier attenuato r error. The detector can be
used at levels down to about -40dBm ; at lower levels an rf
am plifier or spectrum analyze r must be used .
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8 . Check Flatness

α . Connect the RF OUT th roug h α detecto r (optional
accessory) to the D ETECTED INPUT and set th e controls
as follows :

SWEEP MODE/TIME

	

0.01 s

CTR FREQ

	

1 MHz

ΜΑΧ SWEEP WIDTH	10 MHz

OUTPUT dB m or

	

Maximum output
ATTENUATIO N dB

CAL (O utput dBm)

	

Fully clockwise

Dis play oscilloscope

	

50 mV/div, dc-coupled
vertical input

b. Adj ust the d isplay oscilloscope vertical sensitivity for
α 10-division display . To accomplish this, since most
displays have only eight divisions vertically, firstad j ust for
eig ht d ivisio ns using the display oscilloscope variable
attenuator control, then reposition the display ( not the
baseli ne) two d ivisio ns toward t he center, and readju st the
variable attenuator for two more divisions amp litude .

c. Adjust the CTR FREQ throughout its range and
check that the vertical d isplay remains with in 0.6 major
division. W it h the vertical amplitude set as previously
shown, t his corresponds to 0.5 dB .

9. Check AUX RF Output Level
α . Termi nate the RF OUT, connect αpower meter to the

AUX RF co nnector, and switch the SWEEP MODE/TIME
to CW.

b. Tune the CTRFREQ th roug hout its range, and check
that the AUX RF level is at least -2 dBm .

10. Check Harmonics and Spurious Signals

α . Co nnect the SW 503 RF OUT to the i nput of α
spectrum analyzer, such as α 71-12 or 7L13 .

b . Set the SWEEP TIME/MODE to CW, CTR FREQ to
1 MHz, and output to maximum.

c. Adj ust the spectrum analyzer to d isplay the 1 MHz
fundamental, with α Span/Div of 100 MHz. Set the
Reference Level as low as possible without overdrivi ng,
and position th e top of the fundamental to α conven ient
reference li ne.



d. Vary the CTR FREQ control throughout its range,
ad j ust the spectrum analyzer as necessary, and check that
the SW 503 harmonics are at least 15 dB below the
fundamental from 1 to 3 MHz, at least 25 below from 3to 10
MHz, a nd at least 30 dB below from 10 to 400 MHz. Also
c heck that t he non-harmonic spu rious signals are at least
40 dB below the fundamental .

11 . Adj ust Markers Size

α . W it h the SW 503 connected to th e d isplay
oscillosco pe as in Figure 3-5, set the controls as follows:

SWEEP MODE/TIME

	

0.01 s

CTR FREQ

	

200 MHz

MAX SWEEP WIDTH	10MHz

OUTPUT dBm (50 Ω)

	

0 dBm

or ATTENUATIONdB (75Q) 10 dB

MARKERS

	

50 MHz This completes the calibration p roced ure.

Calibration-SW 503

b. Center the marker, then adjust the MAX SWEEP
WIDTH VAR control until the marker is aboutonedivisio n
wide.

c. Adj ust the display oscilloscope vertical sensitivity to
about 50 mV/div, then adj ust the MARKERS SIZEcontrol
fo r α nearly full sc reen amplitude .

d . Push the 1 MHz MARKERS button and adjust R120
(SIZE 1 MHz) to obtain α saturated marker on the
oscilloscope d isplay, with no sp urious markers. Α
saturated marker is obtained when α further increase in
size does not inc reasethe marker amplitude on th e d isplay
(it may be necessary to readjust the MARKERS SIZE to
keep the marker on thescreen). I nc reasing theadjustment
beyo nd t his point results in spu rious markers.

e. Press the 50 MHz MARKERS button and ad j ust R130
(SIZE 10/50) for the same amplitude d isp lay as i n step d .



4 .1 GENERAL
Refer to the block diagram in Section 8 duri ng the

following d iscussion. There are four basic ci rcuitry func-
tions i n the SW 503: (1) generating the sweep ram p
voltage; (2) generati ng th e rf outp ut ; (3) generating
frequency markers; and (4) interfacing th e unit to α
frequency counter.

The sweep ramp generator circuit generates α
triangular waveform that rises at the desired sweepspeed .
Th is ramp is applied to the sweep drive ci rcuit, wh ich
sweeps the rf oscillator, and to the horizontal output,
wh ich is used to sweep the d isplay oscilloscope .

The ramp is applied to the rf sweep oscillator, wh ich
produces an rf output . As th e ramp voltage rises, the rf
sig nal sweeps high er in freq uency and the d isplay
oscilloscopetrace moves to t he rig ht . As the ramp falls, the
d isplay retraces a nd the rf oscillator is turned off,
providi ng α baseline . The frequency is determined by the
instantaneous voltage level of the sweepdrive ramp . If the
ram p is stopped ( dc output), the rf is α continuous wave .
Va rying the characteristics of the ramp by usi ng the CT R
FREQand MAX SWEEP WIDTH controls provides control
of the center frequency and the freq uency range through
which the unit sweeps .

The leveler compares α rectified rf output to α do
referen ce voltage. Any error between thetwo is amplified
and sent to α voltage-variable atten uator in the sweep
oscillator . This provides α flat rf output level over the entire
freq uency range. TheVAR atten uator control can vary the
do reference i n the leveler and th us control th e rf outp ut
over α 20 dB range.

CI RCUIT DESCR IPTION

Section 4-SW 503

The marker circuits indicate the freq uency of the rf
output . Harmonic markers are selectable 1, 10 or 50 MHz
apart. Α sample of the rf from the sweep oscillator
heterody nes with harmonics from α crystal-controlled
oscillator sig nal to ge nerate comb-type frequency
markers. The markers are amplified and shaped in the
marker amplifier, then added to the detected rf (from the
device under test) and applied to th e oscilloscope ve rtical .

The counter interface circuitry sto ps the sweep time
ramp at the level set by the DOT POS control, and tells the
counte r to begin α count . When the counter finishes,
sweep is resu med . Because of this sweep inte rruption, cw
is provided to the counter (via th e AUX RF outp ut) and an
intensified dot is displayed on the oscilloscope horizontal
sweep th at shows the location of the cou nt .

Power supply regulators provide +18 V, -18 V, +33 V,
-33 V, and +5 V for all of the circu its .

4.2 SWEEP RAMP GENERATO R
4.2 .1 Basic Operation

The sweep ramp generator provides the ramp voltage
that is used to swee p the rf generator and to sweep th e
horizontal axis of the display oscilloscope . It also p rovides
α b lank i ng signal that is used to turn off the rf generator
and marker oscillstor during sweep retrace. T h e output
amplitude of the ramp is 10 V peak-to-peak (-5V to+5 V) .
The blan k ing voltage switc hes between -18 V and +18V .
F ig ure 4-1 is α simplified d iagram of the sweep ram p
generator. The ram p risetime and negative b lank ing
voltage correspond to the rf on-time (swee p) ; ramp
falltime and positive blan king voltage co rrespond to the rf
off-time (ret race) .



Circuit Description-SW 503

2051-15

4 .2 .2 Ramp Generator

The ramp generator is an inverti ng i ntegrator wh ich
i nclu des U390, 0380, 0385, and C430, the integrating
capacito r (refer to schematic) . Α positive do level applied
to U390 p i n 2 causes the output to fall at α constant slope; α
n egative level causes the output to rise . These levels are
generated by the hysteresis switch , described in the
following paragraphs.

S372, th e front panel SWEEP MODE/TIME switch , and
five transistors (Q370, 0400, Q405, Q430, and 0450)
switc h i n or o ut the appropriate circu itry fo r the desired
function. The switc hi ng is not mentioned i n thefollowing
d iscussio ns of the various modes.

The hysteresis switch includes U410A . The inp ut
voltage level requ ired to switch the hysteresis switch is
dependent upon its output voltage. When the output is
positive (+18 V), the voltage (from the i ntegrator) mustfall
to -5 V. Wh en the hysteresis switchgoes negative (-18 V),
the inp ut must rise to +5 V to switch it positive again . The
h ysteresis window (-5 V to +5 V) is determi ned by R394
and R402 .

Figure 4-1 . SW 503 sweep ramp generator (simplified diag ram) .

4.2 .3 Single Sweep

CONTROL
FROM INTERFACE

CIRCUIT

The blank i ng voltage output from the hysteresis switch
is applied throug h Freq potentiometer R405 to buffer
am plifier U410B. The sweep time is varied by controlling
the feedback from the b ufferoutput to the integrator input .

In the timed sweep modes (0.01 s, 0.1 s,1 s, an d 10s per
sweep), resistors R376, R378, R380, and R381 respectively
dete rmin e the range . R375, the front panel VARiable
control, ad justs the time with in each range . Diode CR374
allows only the trace (rf on) time to be varied by R375,
wh ile the retrace is fixed at the fast end of the range .
Duri ng the trace the feedback is α negative do voltage,
thus CR374 conducts and R375 can divide the voltage.
Duri ng ret race thefeedback is positive and the diode stops
conducti ng ; thus R375 acts li ke α series resistor which is
negligible regardless of its position .

SW370 is the PULL FOR SI NGLE SWEEP switch on the
rear of theVARiable control. Pulling the switc h causes the
sweepto stop at the end of retrace and awaitα trigger. Th e
trigger may be provided by either the pushbutton TRIG
switch , or remotely throug h the ΕΧΤ CONTROL TRIG
circuit .



The single sweep mode operates by enlarging the
hysteresis window and clampi ng the integrator output
before it reaches the hysteresis shifting point (refer to
Basic Operation, Parag rap h4.2 .1) . The hysteresis window
is sh ifted by CR404, wh ich feeds back α positive output
voltage. The decreasi ng ramp would therefore h ave to go
farther negative than normal to switch th e hysteresis
switch . The integrator is clam ped by α h ig h-speed cycle of
sensing the i nteg rator output and co ntrolli ng the in-
tegrator feedback to yield the prope r output of -5 V dc .
Comparator 0435 is off when the integrator outp ut is more
positive than -5 V. When it falls to -5 V, Q435 turns on,
wh ich turns on Q430 to provide negative feedback around
the integrator. The resulting reduced gain causes the
integrator output to become less negative, which turns
Q435 off. Th is allows the integrator output to go more
negative, starting the cycle over again. This sensing and
correcting is so fast that the in tegrator output is essentially
dc.

Α single sweep is obtained byapplying α negative pulse
to the hysteresis switch, causi ng it to change to α negative
output state. One sweep cycle occurs as in the variable
rate mode, but si nce the positive hysteresis point is not
s hifted, the circuit waits at the end of the retrace. During
thesweep, the trigger ci rcuitry is disabled by α signal from
the comparator u ntil the sweep time ramp is clamped . At
that time, Q435 turns on Q425, which turns on Q420, which
ap plies power to Q460 . Q460 inverts the sig nal on its base
and applies it to α differe ntiating ci rcuit (C460 and R462) .
When the TRIGger button is pressed, the input to the
differentiator goes from +18 V to 0 V and stays there u ntil
both the sweep time is again clamped and the button is
released , whe n the voltage on the collector of Q460 is
agai n reset to +18 V. The differe ntiator p uts out α positive
pu lsewhen its input rises, and α negative pulse when the
in put falls . Q465 ignores the positive pulses and am plifies
the negative pu lses for applicatio n to the hysteresis
switc h.

4.2 .4 L ine Rate

In theL I NE mode, the sweep time is adjusted by R370 to
be on e millisecon d faster tha n one cycle of the ac power
line. The trigger source is derived directly from the line
voltage, and pulses the hysteresis switc h at the begi nn ing
of the ac positive half-cycle. The single sweep feature and
the VAR control do not fu nction in the L I NE mode .

4.2 .5 CW Mode

The sweep ramp output is grounded in the CW mode
since α swept signal is not necessary . The blanki ng
voltage is held negative to maintain an rf output by
applyi ng α positive voltage th roug h CR384 to pin 2 of
U410A . This overrides any signal app lied to pi n 3.

4.2 .6 ΜΑΝυαΙ Mode
In the ΜΑΝυαΙ mode, the rf output isswept manually by

R375, the front panel VARiable control . In this mode,
+18 V is applied to the VARiable control, and the variable
output voltage is connected to the integrator, which
functions as an i nverting adder/attenuator . Its output
swings between the same limits as before, -5 Vto 5V. The
hysteresis switch and the buffer are both overridden to
p rod uce α negative output, which keeps the rf on .

4 .3 SWEEP DR IVE CIRCUITRY

Circuit Description-SW 503

The swee p d rive circuitry controls the rf output fre-
quency byapp lying α combination of signals to the sweep
oscillato r module . The circuit consists of an i np ut adde r , α
ramp shaping network , and an output amp lifier.

4.3 .1 Input Adder

Th is stage (U210A) combines the followin g signals:

1 . Ramp derived from the sweep ramp gen erator (in the
sweepi ng modes only) . The amplitude of th is ramp is
controlle d by the MAX SWEEP WIDTH controls . In the
ΜΑΝυαΙ and CW modes, α do level is applied.

2. DC level between 0 and 10 V from the CT R FREQ
control . In order to cause the correct positive or negative
response to th e CTR FREQ con trol, α negative voltage is
added from ΒαΙ adjustment R185.

3. I n put from ΕΧΤ CONTROL FREQ conn ector. This
i nput can be used to remotely control the center frequen-
cy of the sweep, or for modulating the outpu t frequency
when in the ΜΑΝυαΙ or CW modes.

4.3 .2 Ramp Shaping Network
This circuit compensates for the i nherent nonlinearity

of the rf oscillator during thetime that corresponds to the
rf output between 200 MHz and400 MHz. The circuit add s
to the li near ramp up to four different segments derived
from it as shown in Figure 4-2. For the following discus-
sion the CTR FREQcontrol is set to 200MHzand the MAX
SWEEP WIDTH controls are set for 400 MHz. This
provides α maximum amplitude ramp out of the i n verting
in put adder of equal positive and negative amplitudes. The
sh aping network effects the negative portion of this ram p.
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0V

0V

0V

0V

0V

0V

RF OUT (MHz)

200 250 300 350 400

Α . Th is oupu t of U210A is the i nve r ted
sum of inputs res ulting from maximum
sweep width, center frequency (200 MHz)
and no ΕΧΤCONTROL FREQ signal .

Β. R215 controls amplitude of this signal
in order to shift output frequencies
which are greater than 200 MHz.

C . R210 co n trols amplitude of th is sign al
in order to shift output frequencies
which are greater than 250MHz.

D. R205 controls amplitude of this signal
in order to shift output frequencies
whic h are greater than 300 MHz.

Ε . R200 co n trols amplit ude of t h is signal
in order to shift output frequencies
wh ich are greate r than 300 MHz.

F . Sum of Α through Ε . This signal is i nve rted
byU210B so output is actually risi ng.

2051-16

Figure 4-2. Ramp shaping network .



Referring to Figu re 4-2, when ram p Α falls belowzero,
CR210 conducts, thus adding ramp Β to U210B . The
amplitude of ram p Β is determined by R215, which
therefore controls the slope of the entire right half of the
ramp (the slope can only be made steeper) . When the
voltage on the cathode of CR206 falls below zero the d iode
conducts, thus adding ramp C. Thevoltage applied to the
cathode of CR206 is ramp Α with α positive offset ;
therefore, α zero-volt level at this point occurs at α later
point in time than did that at CR210. Inputs D and Ε are
formed in α similar manner, using different offset levels .
The offset levels are achieved byapplying ramp Α through
α voltage divider to α constant-current source, 0190 .
Since the currents through the diodes are negligible, the
voltage drops across resistors R196, R202, and R206 are
constant .

4.3 .3 Output Amplifier

U210B is an inverting operational amplifier. Its input
adds the segments of ramp from the ramp shaping
network (F in Figure 4-2) . Its output drives the rf sweep
generator module . Frequency adjustment R225 adjusts
the gain, thus setting the zero-frequency point .

Figure 4-3. RF sweep oscillator module block diagram.

Circuit Desc r iption-SW 503

4.4 SWEEP OSCI LLATOR MODULE
The rf sweep oscillator module Α20 provides α swept or

cw signal from 1 MHz to 400 MHz (referto Figure 4-3) . The
swept signal is generated by heterodyning the output of α
1 GHz fixed-frequency oscillator with the output of α
voltage-controlled oscillator that sweeps from
approximately 1001 MHz to 1400 MHz. The difference
frequency is amplified, and the output amplitude is
controlled by the leveler circuit, described in Sub-
section 4.5 . Center frequency calibration is provided by
driving pin 8 of the module with α do voltage determined by
R235, the Freq 200 adjustment, and buffered by U230B .

4 .5 RF OSCI LLATOR LEVELER
The leveler circuit serves two purposes : It maintains α

constant rf output amplitude at the sweep generator
module output over the swept frequency range, and it
allows output level adjustment or modulation via the front-
panel CAL (attenuation) control of ΕΧΤ CONTROL AMPL
connector. The output is leveled by α detector, com-
parator, and voltage variable attenuator loop (see
Figure 4-3) . The detector and voltage variable attenuator
are inside the rf oscillator module ; U250A is the com-
parator. The detector outputs α do voltage proportional to
the rf amplitude at the various frequencies. If the voltage
deviates from the do reference, the comparator im-
mediately changes the voltage to the voltage variable
attenuator, thus increasing or decreasing the rf applied to
the amplifier. The result is α flat rf output .

4-5
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MARKERS MODULEΑ10______

2ο51 -1 α

50 MHz

TO SCOPE
VERT

1 MHz

[0 MHz CW]

50 MHz

50 MHz CW
100MHz CW
150 MHz CW
etc.

INPUT

Figure 4-4. Harmonic comb markers block diagram.
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The output level is adjustable by varying the do
reference input to comparator U250A. The front-panel
CALpotentiometer (R20) controls the rf output level over α
20 dB range; the range is adjusted by R240 and R245 . The
voltage applied to the CAL control is about -4.8 V from
U250B when no external signal is applied . The ΕΧΤ
CONTROL AMPL connector permits applying an external
signal to U250B to either provide external level control or
amplitude modulation .

4 .6 HARMON IC MARKER MODULE
The harmonic marker module mixes α sample of the rf

output with one of three harmonic combs to generate α
series of zero beat markers. Thefront-panel markerswitch
assembly includes three interlocking pushbuttons to
allow only one h armonic marker output to operate at α
time . See Figure 4-4 for α block diagram of the markers
system .

The marker module contains α 50 MHzoscillator whose
outp ut is used directly, or counted down to 10 MHz or to
1 MHz. These three outputs are fed to an integrated circuit
bus driver, where only one output is selected at α time . The
d river output is applied to α step recovery diode which
generates all harmonics of the applied frequency up to
400 MHz. This harmonic comb is then applied to α diode
that mixes it with the sweep sample signal . Thedifference
frequencies are α series of zero beats which are sent tothe
marker amplifier.

4.7 MARKER AMPL I F IER

Circuit Description-SW 503

The marker amplifier and its filters determine the size
and shape of the markers before they are added to the
detected rf signal (refer to Figure 4-4) . The input, from the
markers module, goes tοα preamplifierconsisting of Q110
and Q120 . The preamplifier provides α h igh impedance
input and α buffered output which feeds the Size 1 MHz
adjustment . When the 10 MHz or 50 MHz markers are
turned on, the marker switch assembly also sends α signal
to Q130, which switches in an additional (Size 10/50)
adjustment to attenuate the 10 and50 MHzmarkers (which
are normally larger than the 1 MHz markers) . The markers
then pass to Q135, whose load includes switchable width-
determining circuitry. This circuitry maintains α visible
marker by switching the marker width (marker frequency
bandwidth) when the maximum sweep width is changed.
Wide markers are achieved by applying +18 V to L140and
C140 . In the medium width position, +18 V also turns on
Q140 which connects C142 to ground . In the narrow width
position, +18 V is removed from L140 and C140 and
applied to Q140 and Q145, which shorts both C142 and
C146 to ground . The markers are then amplified by
operational amplifier U 150 and applied to a push-pull
stage (0160 and 0165) . The markers drive this stage into
saturation so that each marker is the same size on the
oscilloscope display. Themarkers pass through thefront-
panel SIZE control and an internal switch that selects
either normal (attenuated) markers for addition to an
oscilloscope display, or detected markers for addition to α
chart recorder display (since α chart recorder pen cannot
respond to the frequency of the undetected markers) .
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Figure 4-5. Counte r interface signals sequence .
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4.8 COUNTER INTERFACE

The purpose of th e counter interface is to stop the
freq uency sweep at some predetermined point, tell the
counter to read the freq uency at that point, then to
continue the sweep from the poi nt at which it was
interrupted. The point at which the sweep stops is
determi ned by the DOT POSITION control on the front
panel . Α visible dot indicati ng the cou nter frequen cy point
is p resent only at the L I NE and 0.01 s sweep rates . The
followi ng circuit discussion assumes the p resen ce of α
cou nter with sweep-interrupt logic, such as the DC 502
Option 7. Refer to Figure 4-5, as well as the schematic, fo r
th e following discussion, wh ich follows the interface
signals seq uence .

Before to-The SW503 is executing retrace. Thesweep
ramp is falling, the blank in g signal is +18 V, and the rf
output is blanked off. The blank i ng signal is connected
through CR294 to the noninverting input of comparator
U280A . Th is overrides any othe r signal to thecomparator,
thus causing its output to be +18V . Thecomparatordrives
an amplifier (Q470 and Q475) in the sweep ramp circu it
which drives α FET switch . The positive comparator
output closes theswitch, th us closing the loop around the
integrator/hysteresis switch oscillato r , which maintains
th e ramp output.

to-At time to, the blank i ng signal switches to-18 V and
the sweep rampstarts to rise . The rf generato r is turned on
and starts its sweep. The output of U280B is -18Vat this
time, so CR290 prevents any effect on p i n 2 of U280A . The
comparator output remai ns positive u ntil the instan-
ta neous amp litude of the ramp signal to pin 2 of U280A is
more positive than the do level to p i n 3, selected by the
DOT POSITION control .

t,-Whe n the ram p reaches the refe rence level, com-
parator U280A switches to -18 V . This opens Q405 and
stops th e i n tegrator, which keeps the ramp from r ising
further. Wh en the previously-positive output of U280A is
no longer applied th ro ughCR296 to 0290,Q290 opens, its
collector rising from 0 .5 V to 4.5 V . Th is signal is sent to the
counter, which starts counting. Before to the +18 V
blank ing through CR292 charged up C290 . CR292 allowed
th e charge to remai n afterthe blank ingwent negative . At t,
when U280A switches negative, C290 starts discharging
th roug h CR282, CR284, and CR286. CR288 limits dis-
c harge to about 1 V . Pi n 6 reaches 1 V some time after tz .

t 2-When the counter starts counti ng, the voltage
app lied to Q270 drops from 4.5 V to 0.5 V, turni ng it off and
raisin g th e collecto r from 0 to +18 V . This voltage is
applied th roug h CR274 to turn on Q290 agai n and reset
th e trigger pulse. The voltage is also applied to Q275,
which turns on, d ropp i ng pin 5 of U280Bfrom 4.5 V to 0 V .

Ci rcuit Description-SW 503

Althoug h pi n 6 has been discharging since Τ,, its voltage
remai ns h ig her tha n that on pi n 5, thus output on pi n 7
remains negative.

t3 to to-When the counter is done counting, p i n 18Α is
switched to 4.5 V, whic h switches the collector of Q270 to
0 V . Q275 turns off, allowing p in 5 of U280B to be pulled up
to 4.5 V . Si nce p i n 6 is still about 1 V, U280B switches its
output to +18 V . The positive voltage applied to U280A
flips the output positive . The above sequence occu rs
between t3 and t< . At t3, when the collecto r of 0270 goes to
0 V, the positive voltage is removed from CR274, but the
ch arge on C296 keeps 0290 turned on u ntil ta, when+18V
from U280A cantake over h oldi ng Q290 on . Theoutput of
U280A, having switched positive, again closes the
integrator/hysteresis switch loop by turning on Q405 . The
sweep ramp then continues to rise from the level at which
it was stopped .

to to t5-The override is activated by the relative
voltages on the inputs of U280B. Aftert4 there is no voltage
so urce for C290, si nce theblanking sig nal is negative and
the comparator output is positive. Duri ng very slow sweep
times C290 tends to charge positively . To prevent U280B
from switchi ng negative, CR280 and R282provide positive
feedback.

t5-At is the blank ing signal returns positive. C290 is
charged up again, causing th e output to switch to -18 V.
This allows U280A to agai n start comparing the ramp level
to the level set by the MARKERS DOT POS control .

The SW 503 will not gate the counter i n the ΜΑΝυαΙ
position of the SWEEP MODE/TIME switc h. In this
position, +18 V from theswitch is applied th roug h CR289
to p i n 3 of U280A . This overrides any voltage on p i n 2, thus
keepi ng the output positive, which keeps the
integrator/hysteresis switch loop closed and prevents α
trigger to the cou nter.

When thecou nter is not present, the grou nd is removed
from Q278, allowing p i n 5 of U280Bto rise to +18V instead
of +4.5 V. This maintai ns α positive voltage on theoutput
of U280B and U280A, th ereby ensu ring that the
integrator/hysteresis loop stays closed .

If, d uring normal operation, thecounter is told by Q290
to start counting but the counter does not switch the sign al
to Q270 to 0.5 V, the circu it must be ab le to start the sweep
ti me ci rcu it again . If the input to Q270 remains at 4.5 V, p in
5 of U280B will remain at 4.5 V, and C290 will start to
disc harge at tz . When pin6 falls below 4.5 V, U28013 output
will switch to +18 V, which causes thesweepcycle to start
again.



CHANGING HORIZONTAL OUTPUT
VO LTAG E

IMPLEMENTI NG SPECIAL FEATURES

The SW 503 SCOPE HORIZ (X-axis outp ut), when in α
sweeping mode, is α triangular waveform symmetrical
about 0 V with an amplitude of 500 mV ρ-ρ , an d an output
im pedance of 1 kΩ. For oscilloscopes or other d isplay
devices requ i ring α higher output voltage, the voltage is
easily c hanged to 10 V ρ-ρ with an output impedance of
20 kΩ. To accomplish this, sim ply remove R25, the 1 kΩ
resistor located between the rear of the SCOPE HORIZ
co nnector and grou nd on the circuit board .

5.2 INTERFACE THROUGH REAR PLUG-
IN CONNECTOR

5.2 .1 Introduction

The SW 503 has provisions for i ntercon nection with
other u nits or control sources through the rear plug-in
connector, thereby eliminating the need for some of the
front panel con nections. The features th at can be
du plicated through the rear connector are:

Vertical outp ut (SCOPE VERT)

Horizontal o utput (SCOPE HORIZ)

External trigger input (ΕΧΤ CO NTROL TRIG)

Amplitude control (ΕΧΤ CONTROL AMPL)

Freq uency control ( ΕΧΤ CONTROL FREQ)

The RF OUT, AUX RF, and DETECT ED I NPUT are not
i ntended to be accessed through the rear con nector due to
the degrad ation of performance and potential crosstalk
problems . Digital counter i nterface li nes are described in
Paragraph 5.2 .7 .

Refer to Figure 3-1 for connector Ρ40 location , an d to
Figure 5-1 for rear plug-in con nector contact locations.
Note than both Αand Β sid es of the rear plug-in co nnector
can be sol dered from eit her side of the circuit board.

5.2 .2 Mainframe Modification

Section 5-SW 503

In addition to installing the wires as descri bed below,
theTM 500 Series mainframemust be modified by adding
wires between th e appropriate connector pins as
necessa ry. When this is done, the mainframe generally
becomes dedicated to α particula r plug-in typ e, rather
than accepting any TM 500 Series pl ug-in .

The digital counter interface li nes are factory installed,
when α mai nframe with Option 7 is ordered . These
particular lines can also be field-installed by o rdering
F ield Modification Kit 040-0789-00.

When α Power Module compartment has been
selected for the SW 503 and wi red for a specialized
interface system, α plastic barrier (Tek tronix Par t
Νο . 214-1593-02) should be installed in α key slot
between contacts 23 and 24 on the Power Module.

Do not insert any TM 500 Se ries plug-in in α live
power module and do not use excessive force when
inse rting the plug-in.

5 .2 .3 Vertical Output (Υ axis)and Horizontal Output
(Χ axis)

α . I nstall α solder lug (such as Tektronix Part Νο . 210-
0302-00) under the SCOPE HORIZ connector.

b. Strip theends of a12-inch length of mi niature coaxial
cable (such as Tektronix Part Νο . 175-1020-00) . Refer to
Figure 5-1 for the following ste ps.

c. For the vertical sig nal, solder the coaxial cable f rom
the center pin of t heSCOPE VERTco nnector (coax cente r
co nductor) and the groun d lug (coax sh ield) to rear plug-
i n connector contact 28Β (center conductor) and 28Α
(sh ield) .
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FUNCTION

2051-20

VERTICAL (Y-AXIS) OUTPUT

HORIZONTAL (X-AXIS) OUTPUT

PLUG-IN OR POWER MODULE REA R VIEW

ASSIGNMENTS

CONTACTS

28Β -~

27Βi

ASSIGNMENTS

CONTACTS FUNCTION

f- 28Α

	

VERTICAL COMMON

~-- 27Α

	

HORIZONTA L COMMON

*'NEGATIVE GATE

*FACTORY-INSTALLEDWI RES .

d . For the horizontal sig n al, solder the coaxial cable
from the center p i n of the SCO PE HO RIZ connector (coax
center con ductor) and the ground lug (coax sh ield) to rear
plug-i n connector contact 27Β (coax center conductor)
and 27Α (sh ield ) .

5 .2 .4 External Frequency Control or Modulation

α . Con nect α wire between Ρ40 p i n 4 (locate i n
Figure 3-4) and rear p l u g-in connector contact 20Β
(marked "FM" on board ; locate in Figu re 5-1) .

b . Connect α wire between Ρ40 p i n 1 (G N D) and rear
p l u g-in connector contact 22 Β .

5-2

Fig ure 5-1 . Rear p lu g-in connecto r Ρ40 interface wi r i ng .

5 .2 .5 External Amplitude Control or Modulation

α . Connect α wire between Ρ40 pin 3 (locate i n
F igure 3-4) and rear plug-in connector contact 21 Β
(marked "AM" on board ; locate i n Figu re 5-1) .

b . Connect α wire (if not already installe d ) between Ρ40
p i n 1 (G N D) and rear plug-in co nnector contact 22Β .

5 .2 .6 External Trigger

α . Connect α wire between Ρ40 pin 7 (locate in
F igure 3-4) an d rear plug-in connector contact 24Β
(marked "TRIG" on board ; locate i n Figure 5-1) .

26Β -~ f 26Α

TR IGGER COMMON 25Β -~- ~- 25Α

EXTERNAL TRIGG ER I NPUT 24Β --~ f- 24Α

23Β --~ ~- 23Α

EXTERNAL CONTROL COMMON 22Β -~ f- 22Α

EXTERNAL AMPLITUDE (AM) CONTROL 21 Βi 21Α

EXTERNAL FREQUENCY(FM)CONTROL 20Β --~ 20Α

19Βi 19Α

START COUNT* 18Βi f 18Α

COUNTER MODE* 17Βi f- 17Α

PHASE LOCK LOGIC (G ROUND)* 16Βy - 16Α

CW MODE LOGIC* 15Β -~ - 15Α

SWEEP GENERATOR IDENTI FY (GROUND)* 14Β --i 14Α
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b. Connect α wire between Ρ40 p in 1 (GND) and rear

	

asterisks in Figure 5-1 . These lines, described fully in the
following table, are intended to interface with the DC 502
Option 7 Digital Counter; other counters may need to be

5.2.7 Digital Counter Interface

	

modified . All lines use standard TTL voltages (0 V and
The d igital counter interface wires are factory-installed	+5 V). The six interface lines are used as indicated in

at contacts 14Β through 18Β and 18Α, as denoted by

	

Table 5-1 .

plug-in connector contact 25 Β .

Table 5-1

DIGITAL COUNTER INTERFACE LINES

Connector
Line Name Contact Description

Number

---~ counter ~-
Start count Β18 Ι gate Ι

time ΙΙ

+5 V Triggers the counter
to start counting

OV
Ι

+5 V Ι Ι

GATE Α18 0 V ~Negative gate
from counter

+5 V --- 100 kHz resolution count
Phase lock logic Β16

0 V --- 10 Hz resolution count

+5 V --- Dot Marker Function
CW Mode logic Β15

0 V --- Normal counter functions

Sweep Generator Β14 0 V ---Grounded when SW 503 is plugged i n
Identify

+5 V---Counter not installed in mainframe
Counter Identify Β17

0 V ---Counter installed in mainframe



REPLACEABLE
ELECTRICAL PARTS

PARTS ORDER ING I NFORMATIO N

Replacement p arts are available fromo r through your local Tektron ix, Inc. F ield Office

or re presentative .

Changes to Te ktronix i nstruments are sometimes made to accommodate i mproved

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

i mprovements developed in ou r engi nee r i ng department . It is therefore importa nt, when

orde ring pa rts, to i nclude the following information in you r order : Part number, instru ment

type or number, serial number, and modificatio n numbe r if applicable .

If α part you have ordered has been replaced with αnew or improved part, your local

Tektronix, Inc. F ield Office or represe ntative will contact you concerning any change i n part

number .

Change info rmation, if any, is locate d at the rear of th is man ual .

SPE CIAL NOTES AN D SYMBOLS

ΧΟΟΟ

	

Part fi rst added at th is se rial num ber

ΟΟΧ

	

Par t removed after this se rial number

ITEM NAME

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

Because of space li mitatio ns, an Item Name may sometimes appear as incomplete. For

furt he r Item Name identification, the U .S. Federal Cataloging Handbook Η6-1 can be

utilized where possi ble .

ABBREV IATIONS

Section 6-SW503

ACTR ACTUATOR PLSTC PLASTIC

ASSY ASSEMBLY QTZ QUARTZ

CAP CAPACITOR RECP RECEPTACLE

CER CERAMIC RES RESISTOR

CKT CI RCU IT RF RADIO FREQUENCY

COMP COMPOSITION SEL SELECTE D

CONN CONNECTOR SEM ICOND SEMICONDUCTOR

ELCTLT ELECTROLYTIC SENS SENSITIVE

ELEC ELECTRICAL VAR VAR IABLE

I NCAND INCANDESCENT WW WIREWOUND

LED L IGHT EM ITTJNG DIODE XFMR TRANSFORMER

NONWIR NON WIREWOUND XTAL CRYSTAL
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6-2

CROSS I N DEX-MFR . COD E NUMBER TO MANUFACTU RER

REV . Α SEPT . 1977

Mfr . Code Manufacturer Add ress City, State, Zip

011221 ΑLLΕii-ΒRADLEY COMPANY 1201 2ND εΤρΣΕ^ sοτυΤΗ MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC ., SEMICONDUCTOR

GROUP Ρ 0 BOX 5012, 13500 Ν CENTRAL
EXPRESSWAY DALLAS, TX 75222

02111 SPECTROL ELECTRONICS CORPORATION 17070 EAST GALE AVENUE CITY OF INDUSTRY, CA 91745
04222 AVX CERAMICS, DIVIS ION 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 FOX 20923 PHOENIX, AZ 85036
07910 TELEDYNE SEMICONDUCTOR 12515 CHADRON AVE. ΗΑWΤΗΟRΝΕ , CA 90250
08806 GENERAL ELECTRIC CO., MINIATURE

LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112
27014 NATIONAL SEMICONDUCTOR CORP . 2900 SEMICONDUCTOR DR . SANTA CLARA, CA 95051
32997 BOURNS, INC ., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE . RIVERSIDE, CA 92507
34280 WAVETEK INDIANA, INC . PO BOX 190, 66Ν FIRST AVENUE BEECH GROVE , IN 46107
56289 SPRAGUE ELECTRIC CO . NORTH ADAMS, ΜΑ 01247
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W . 12TH ST . ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., ΗΕLΙΡCΤ DIV . 2500 HARBOR BLVD . FULLERTON, CA 92634
73445 ΑΜΡΕRΕΧ ELECTRONIC CORP . 230 DUFFY AVE. HICKSVILLE, L . Ι ., NY 11802
76493 BELL INDUSTRIES, INC.,

MILLER, J . W., DIV . 19070 REYES AVE ., Ρ Ο BOX 5825 COMPTON, CA 90224
80009 TEKTRONIX, INC . Ρ 0 BOX 500 BEAVERTON, OR 97077
91637 DALE ELECTRONICS, INC . Ρ . Ο. BOX 609 COLTδ4BU S, ΝΕ 68601
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Te ktronix

	

Serial/Model Νο .

	

M fr
Ckt Νο .

	

Part Νο .

	

Eff

	

Dscont

	

Name & Description

	

Code

	

M fr Part Number

REV. Α SEPT. 1977 6-3

C10 281-0550-00 CAP.,FXD ,CER DI :120PF ,10%,500V 04222 7001-1373
C110 283-0333-00 CAP.,FXD ,CER DI :35PF ,5%,1000V 72982 858-000-COG-350J
C112 283-0000-00 CAP.,FXD ,CER DI : 0 . 001UF ,+100-0%,500V 72982 831-516Ε102Ρ
C114 283-0187-00 CAP.,FXD ,CER DI :0.047UF ,10%,400V 72982 8131N401X5R473K
C120 283-0187-00 CAP.,FXD ,CER DI :0.047UF ,10%,400V 72982 8131N401X5R473K

C138 290-0175-00 CAP ., FXD , ELCTLT : 10UF ,20%,35V 56289 150D106XO035R2
C140 283-0000-00 CAP.,FXD ,CER DI : 0 . 001UF ,+100-0%,500V 72982 831-516Ε102Ρ
C142 283-0104-00 CAP.,FXD ,CER DI :2000PF ,5%,500V 72982 811-565B202J
C144 283-0187-00 CAP.,FXD ,CER DI :0.047UF ,10%,400ν 72982 8131Ν4ΟlΧ5Α473Κ
C146 283-0204-00 CAP.,FXD ,CER DI : 0. 0 1UF ,20%,50V 72982 8121NO75Z5UO103M

C154 283-0187-00 CAP.,FXD ,CER DI :0.047UF ,10%,400V 72982 8131N401X5R473K
C158 283-0187-00 CAP.,FXD ,CER DI :0.047UF ,10%,400V 72982 8131N401X5R473K
C162 290-0309-00 CAP.,FXD,ELCTLT : 100UF ,20%,25V 56289 109D107XO025F2
C166 290-0175-00 CAP.,FXD,ELCTLT : 10UF ,20%,35V 56289 15OD106XO035 2
C176 290-0175-00 CAP., FXD , ELCTLT : 10UF ,20%,35V 56289 150D106XO035R2

C217 290-0175-00 CAP., FXD , ELCTLT : 10UF ,20%,35V 56289 150D106XO035R2
C234 290-0175-00 CAP.,FXD,ELCTLT : 10UF ,20%,35V 56289 150D106XO035R2
C256 283-0256-00 CAP.,FXD ,CER DI :130PF ,5%,100V 72982 8121B145P3K131J
C264 283-0077-00 CAP., ΣXD ,CER DI :330PF , 5%,500V 56289 40C94A3
C290 290-0183-00 CAP .,FXD,ELCTLT :lUF ,10%,35V 56289 162D105X9035CD2

C296 283-0104-00 CAP .,FXD ,CER D2 :2000PF ,5%,500V 72982 811-565B202J
C301 290-0309-00 CAP., FXD , ELCTLT : 100UF ,20%,25V 56289 109D107XO025F2
C304 283-0004-00 CAP .,FXD ,CER DI :0.02UF ,+80-20%,150V 72982 855-558-Z5VO203 Z

C306 283-0000-00 CAP.,FXD ,CER DI : 0. 001UF ,+100-0%,500V 72982 831-516Ε102Ρ
C312 290-0309-00 CAP ., FXD , ELCTLT : 100UF ,20%,25V 56289 109D107XO025F2

C314 283-0000-00 CAP .,FXD ,CER DI : 0. 001UF ,+100-0%,500V 72982 831-516Ε102Ρ
C324 283-0004-00 CAP .,FXD ,CER DI :0 .02UF ,+80-20%,150V 72982 855-558-Z5VO203Z
C326 290-0244-00 CAP ., FXD , ELCTLT :0 .47UF ,5%,35V 56289 162D474X5035BC2
C328 290-0309-00 CAP ., FXD , ELCTLT : 100UF ,20%,25V 56289 109D107XO025F2
C430 285- 0930-00 CAP., FXD , PLSTC :0 .12UF ,5%,200V 34280 CP103-415

C432 283-0078-00 CAP .,FXD ,CER DI : 0 . 001UF ,20%,500V 56289 20C114A8
ς444 283-0027-00 CAP .,FXD ,CER DI :0 .02UF ,20%,50V 56289 273C32
C460 283-0027-00 CAP.,FXD ,CER DI :0 .02UF,20%, 50V 56289 273C32
C464 283- 0032-00 CAP .,FXD ,CER DI :470PF ,5%,500V 72982 831-500Z5D471J
C470 283-0347-00 CAP .,FXD ,CER D2 :68ΡΣ ,5%,l00V 72982 8121AlO8P3K680J

C514 283-0109-00 CAP .,FXD ,CER DI :27PF ,5%,1000V 56289 20C376

CR134 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

CR136 152-ΟΠ66-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

ςR148 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

CR190 152-0066-00 SEMICOND DEVICE :SILICON,400V ,750MA 80009 152-0066-00
CR196 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

CR200 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00
CR206 152-0066-00 SEMICOND DEVICE :SILICOM,400V ,750MA 80009 152-0066-00
CR210 152-0066-00 SEMICOND DEVICE:SILICON ,400V ,750MA 80009 152-0066-00
CR268 152-0066-00 SξMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00
CR274 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

CR280 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

CR282 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00
CR284 152-ΟΠ66-00 SEMICOND DEVICΣ :SILICON ,400V ,750MA 80009 152-0066-00
CR286 152-0066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00
CR288 152-Π066-00 SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00

CR289 152-0066-OQ SEMICOND DEVICE :SILICON ,400V ,750MA 80009 152-0066-00
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80009 152-0066-00 ιR290 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA

CR292 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR294 152-0066-00 SEMIC0ΝD DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR296 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR301 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00

CR304 152-0141-02 SEMICOND DEVICE :S ILICON,30V,150MA 07910 1Ν4152
CR310 152-0141-02 SEMICOND DEVICE :S ILICON,30V,150MA 07910 1Ν4152
CR312 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 07910 1Ν4152
CR314 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 07910 1Ν4152
CR316 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00

CR320 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 07910 1Ν4152
CR374 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR384 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR404 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR414 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00

CR450 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR452 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR454 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR456 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR458 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00

CR460 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR472 152-0066-00 SEMICOND DEVICE :SILICON,40OV,750MA 80009 152-0066-00
CR514 152-0129-00 SEMICOND DEVICE :GERMANIUM ,10V,23UA 73445 1Ν87Α

DS1 150-0048-01 LAMP ,INCAND :5V,0 .06A,SEL 08806 683AS15

L140 108-0324-00 COIL ,RF :10MH 76493 70Σ102Α1
L160 108-0813-00 COIL ,RF : 10UH 80009 108-0813-00
L166 108-0813-00 COIL ,RF : 10UH 80009 108-0813-00

Q110 151-1005-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 80009 151-1005-00
Q120 151-0639-00 TRANSISTOR:SILICON ,NPN 80009 151-0639-00
Q130 151-1005-00 TRANSISTOR:SILICON ,JFE,N-CHANNEL 80009 151-1005-00
Q135 151-0639-00 TRANSISTOR:SILICON,NPN 80009 151-0639-00
Q140 151-1005-00 TRANSISTOR:SILICON ,JFE,N-CHANNEL 80009 151-1005-00

Q145 151-1005-00 TRANSISTOR:SILICON ,JFE , N-CHANNEL 80009 151-1005-00
Q160 151-0641-00 TRANSISTOR:SILICON,PNP 80009 151-0641-00
Q165 151-0641-00 TRANSISTOR:SILICON,PNP 80009 151-0641-00
Q190 151-0219-00 TRANSISTOR:SILICON,PNP 80009 151-0219-00
Q250 151-1005-00 TRANSISTOR:SILICON ,JFE ,N-CHANNEL 80009 151-1005-00

Q270 151-0641-00 TRANSISTOR:SILICON,PNP 80009 151-0641-00
Q275 151-0641-00 TRANSISTOR:SILICON,PNP 80009 151-0641-00
Q290 151-0641-00 TRANSISTOR:SILICON,PNP 80009 151-0641-00
Q300 151-0190-00 TRANSISTOR:SILICON ,NPN 80009 151-0190-00
Q305 151-0134-00 TRANSISTOR:SILICON,PNP 80009 151-0134-00

Q308 151-0190-00 TRANSISTOR:SILICON,NPN 80009 151-0190-00
Q310 151-0188-00 TRANSISTOR:SILICON,PNP 01295 2Ν3906
Q315 151-0103-00 TRANSISTOR:SILICON,NPN 04713 2Ν2219Α
Q320 151-0188-00 TRANSISTOR:SILICON,PNP 01295 2Ν3906
Q360 151-0641-00 TRANSISTOR:S ILICON,PNP 80009 151-0641-00

Q370 151-1005-00 TRANSISTOR:SILICON ,JFE ,N-CHANNEL 80009 151-1005-00
Q380 151-1005-00 TRANSISTOR:S ILICON,JFE,N-CHANNEL 80009 151-1005-00
Q385 151-1005-00 TRANSISTOR:S ILICON,JFE ,N-CHANNEL 80009 151-1005-00
Q400 151-1005-00 TRANSISTOR :S ILICON ,JFE ,N-CHANNEL 80009 151-1005-00
Q405 151-1005-00 TRANSISTOR :S ILICON,JFE,N-CHANNEL 80009 151-1005-00
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ι Q420 151-1005-00 TRANSISTOR:SILICON,JFE,N-CHANNEL 80009 151-1005-00
Q425 151-0638-00 TRANSISTOR:SILICON,PNP 80009 151-0638-00
Q430 151-1005-00 TRANS ISTOR :SILICON,JFE ,N-CHANNEL 80009 151-1005-00
Q435 151-0641-00 TRANS ISTOR:S ILICON,PNP 80009' 151-0641-00

ι Q450 151-1005-00 TRANSISTOR:SILICON,JFE ,N-CHANNEL 80009 151-1005-00

Q460 151-0638-00 TRANS ISTOR :SILICON,PNP 80009 151-0638-00
Q465 151-0638-00 TRANS ISTOR :SILICON,PNP 80009 151-0638-00
Q470 151-0637-00 TRANS ISTOR :SILICON,NPN 80009 151-0637-00ι Q475 151-0640-00 TRANSISTOR :SILICON,PNP 80009 151-0640-00

R5 118-0084-00 RES ., VAR,WW :10Κ ΟΗΜ,5%,1 .5W 32997 361OS-534-103
Α10 315-0105-00 RES .,FXD ,CMPSN :IM ΟΗΜ ,5%,0 .25W 01121 CB1055
R15 315-0473-00 RES ., FXD,CMPSN :47K ΟΗΜ,5%,0.25W 01121 CB4735
Α20 ----- ----- RESISTOR ,VAR:1OK OHM 34280 RP146-310
Α25 321-0193-00 RES.,FXD,FILM:IK ΟΗΜ,1%,0.125W 91637 MFF1816G10000F

R110 315-0105-00 RES .,FXD ,CMPSN :IM ΟΗΜ ,5%,0 .25W 01121 CB1055
R112 315-0822-00 RES .,FXD ,CMPSN :8 .2K OHM 5%,0 .25W 01121 CB8225
R114 315-0153-00 RES .,FXD ,CMPSN :15K ΟΗΜ ,5%,0 .25W 01121 CB1535
R116 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W 01121 CB1025
R118 315-0474-00 RES ., FXD ,CMPSN :470K ΟΗΜ,5%,0 .25W 01121 CB4745

R120 311-1559-00 RES .,VAR,NONWIR :1OK ΟΗΜ,20%,O.50W 73138 91Α-10001Μ
R122 315-0103-00 RES ., FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
R124 315-0103-00 RES ., FXD,CMPSN :1OK ΟΗΜ,5%,0 .25W 01121 CB1035
R126 315-0104-00 RES .,FXD,CMPSN :l00K ΟΗΜ ,5%,0 .25W 01121 CB1045
R128 315-0475-00 RES ., FXD,CMPSN :4 .7M ΟΗΜ ,5%,0 .25W 01121 CB4755

R130 311-1134-00 RES .,VAR,NONWIR:50K ΟΗΜ ,20%,O .50W 73138 72XW-S l-0-503Μ
Α132 315-0332-00 RES ., FXD ,CMPSN :3 .3K ΟΗΜ ,5%,0 .25W 01121 CB3325
R134 315-0271-00 RES ., FXD,CMPSN :270 ΟΗΜ,5%,0.25W 01121 CB2715

16
R136 315-0106-00 RES ., FXD ,CMPSN :1OM ΟΗΜ ,5%,0.25W 01121 CB 1065
R138 315-0103-00 RES .,FXD ,CMPSN :JOK ΟΗΜ ,5%,0 .25W 01121 CB1035

Α140 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
R142 315-0106-00 RES.,FXD ,CMPSN :1OM ΟΗΜ ,5%,0 .25W 01121 CE1065
R144 315-0105-00 RES.,FXD ,CMPSN :IM ΟΗΜ ,5%,0.25W 01121 CB1055
R146 315-0106-00 RES .,FXD ,CMPSN :1OM ΟΗΜ ,5%,0 .25W 01121 CB1065
Α148 315-0105-00 RES .,FXD ,CMPSN :IM ΟΗΜ,5%,0.25W 01121 CB1055

ι R150 315-0224-00 RES ., FXD ,CMPSN :220K ΟΗΜ ,5%,0 .25W 01121 CB2245
R152 315-0103-00 RES ., FXD,CMPSN :1OK ΟΗΜ,5%,0.25W 01121 CB1035
R154 315-0182-00 RES ., FXD ,CMPSN :1 .8K ΟΗΜ ,5%,0 .25W 01121 CB1825
R156 315-0103-00 RES ., FXD ,CMPSN :10Κ ΟΗΜ,5%,0 .25W 01121 CB1035

ι R158 315-0103-00 RES ., FXD,CMPSN :1OK ΟΗΜ,5%,0.25W 01121 CB1035

R160 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W 01121 CB1025
R162 315-0681-00 RES .,FXD ,CMPSN :680 ΟΗΜ,5%,0 .25W 01121 CB6815

ι R164
R166

315-0102-00
315-0681-00

RES.,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W
RES ., FXD ,CMPSN :680 ΟΗΜ ,5%,0 .25W

01121
01121

CB1025
CB6815

Α170 315-0474-00 RES .,FXD ,CMPSN :470K ΟΗ14,5%,0 .25W 01121 CB4745

R172 315-0101-00 RES., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
R174 321-0310-00 RES., FXD , FILM :16 . 5K ΟΗΜ,1%,0 .125W 91637 MFF1816G16501 Fι R176 315-0203-00 RES., FXD ,CMPSN:20K ΟΗΜ ,5%,0 .25W 01121 CB2035
R180 311-1148-00 RES .,VAR,NONWIR : 100K ΟΗΜ ,20%, 0 .50W 32997 3386Μ-ΤΟ7-104
R182 321-0409-00 RES .,FXD,FILM :178K ΟΗΜ ,1%,0 .125W 91637 MFF1816G17802F

Α184 321-0409-00 RES .,FXD,FILM :178K ΟΗΜ,1%,0 .125W 91637 MFF1816G17802Fι R185 311-1558-00 RES .,VAR,NONWIR :20K ΟΗΜ ,20%,O.SOW 73138 91Α R20K
R186 321-0409-00 RES .,FXD,FILM :178K ΟΗΜ,1%,0.125W 91637 MFF 1816G17802F
Α188 315-0103-00 RES ., FXD,CMPSN :1OK ΟΗΜ,5%,0.25W 01121 CB1035
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315-0472-03 RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
315-0272-00 RES .,FXD ,CMPSN :2 .7K OHM,5%,0 .25W 01121 CB2725
315-0472-03 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
311-1558-00 RES .,VAR,NONWIR:20K ΟΗΜ,20%,0 .50W 73138 91Α R20Κ
315-0102-00 RES .,FXD ,CMPSΓ7 :1K OHM,5%,0 .25W 01121 CB1025

311-1148-00 RES.,VAR,NONWIR:100K ΟΗΜ,20%,0 .50W 32997 3386Μ-Τ07-104
315-0124-00 RES .,FXD ,CMPSN :120K OHM,5%,0 .25W 01121 CB1245
315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
315-0224-00 RES., FXD ,CMPSN :220K OHM,5%,0 .25W 01121 CB2245
311-1148-00 RES .,VAR,NONWIR:100K πΗΜ ,20%,0.50W 32997 3386Μ-Τ07-104

315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB 1025
311-1148-00 RES ., VAR , NONWIR:100Κ ΟΗΜ ,20%,0.50W 32997 3386Μ-Τ07-104
315-0474-02 RES .,FXD ,CMPSN :47 0K OHM,5%,0 .25W 01121 CB4745
315-0224-00 RES ., FXD ,CMPSN:220K OHM,5%,0 .25W 01121 CB2245
315-0824-00 RΕS ., FXD ,CMPSN :820K OHM,5%,0 .25W 01121 CB8245

315-0334-00 RES .,FXD ,CMPSN :330K OHM,5%,0.25W 01121 CB3345
311-1148-00 RES .,VAR,NONWIR :100K ΟΗΜ ,20%,0.50W 32997 3386Μ-Τ07-104
315-0474-00 RES .,FXD ,CMPSN :470K ΟΗΓ4,5%,0.25W 01121 CB4745
315-0183-00 RES ., FXD,CMPSN :18K OHM,5%,0 .25W 01121 CB1835
315-0753-00 RES .,FXD ,CMPSN :75K OHM,5%,0 .25W 01121 CB7535

315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB 1035
311-1558-00 RES .,VAR,NONWIR:20K ΟΗΜ ,20"ε ,0 .5 ΠW 73138 91Α R20K
315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB1035
315-0103-00 RES.,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB 1C35
315-0472-03 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

311-1559-00 RES .,VAR,NONWIR:10Υ. ΟΗΜ ,2 0%,0 .50W 73138 91Α-10001Μ
315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
311-1558-00 RES .,VAR,NONWIR:20K ΟΗΜ ,20%,0 .50W 73138 91Α R20K
315-0103-00 RES .,FXD ,CMPSN:10K OHM,5%,0 .25W 01121 CB1035
315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB1035

311-1558-00 RES .,VAR,NONWIR :2ΠK ΟΗΜ,20%,0 .50W 73138 91Α R20K
315-0103-00 RES .,FXD ,C1τPSN :10K OHM,5%,0 .25W 01121 CB1035
315-0334-00 RES .,FXD ,CMPSN :330K ΟΗλί,5%,0 .25ω 01121 CB3345
315-0105-00 RES .,FXD ,CMPSN :1M OHM,5%,0 .25W 01121 CB1055
315-0225-00 RES .,FXD ,CMPSN :2 .2M ΟΗΜ ,55 ,0 .25W 01121 CB2255

315-0684-00 RES .,FXD ,CMPSN :680K OHM,5%,0 .25W 01121 CB6845
315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
321-0343-00 RES .,FXD,FILM :36. 5K ΟΗΜ ,1%,0 .125W 91637 MFF1816G36501 F
315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB1035

315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB1035
321-0316-00 RES .,F XD,FILM :19 .1K ΟΗΜ ,1%,0 .125W 91637 ΜFΣ1816G19101Σ
315-0103-00 RES .,FXD ,CMPS11 :10K OHM,5%,0 .25W 01121 CB1035
315-0200-00 RES ., FXD ,CMPSN:20 OHM,5%,0 .25W 01121 CB2005
315-0303-00 RES .,FXD ,CMPSN:30K OHM,5%,0 .25W 01121 CB3035

315-0332-00 RES ., FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325
315-0332-00 RES ., FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325
315-0752-00 RES .,FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB1035
315-0333-00 RES .,FXD ,CMPSN :33K OHM,5%,0 .25W 01121 CB3335

315-0332-00 RES .,FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB 3325
315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB 1025
315-0222-00 RES .,FXD ,CMPSN :2 .2K OHM,5%,0 .25W 01121 CB 2225
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R290 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
R292 315-0472-03 RES .,FXD ,CMPSN :4.7K OHM,5%,0.25W 01121 CB4725
R294 315-0752-00 RES .,FXD ,CMPSN :7 .5K OHM,5%,0.25W 01121 CB7525
R296 315-0682-00 RES .,FXD ,CMPSN :6.8K OHM,5%,0.25W 01121 CB6825
R298 315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB1035

R300 308-0365-00 RES ., FXD ,WW :1 .5 ΟΗΜ ,5%,3W 56289 242EXIR500JQ151
R302 315-0472-03 RES .,FXD ,CMPSN :4 .7K OHM,5%,0.25W 01121 CB4725
R304 315-0472-03 RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
R306 315-0103-00 RES .,FXD,CMPSN :10Κ OHM,5%,0.25W 01121 CB1035
R307 315-0822-00 RES .,FXD,CMPSN :8 .2K OHM,5%,0 .25W 01121 CB8225

R308 301-0560-00 RES .,FXD ,CMPSN :56 ΟΗΜ ,5%,0 .50W 01121 ΕΒ5605
R309 301-0682-00 RES ., FXD ,CMPSN :6.SK ΟΗΜ ,5%,0 .50W 01121 ΕΒ6825
Α310 311-1138-00 RES .,VAR,NONWIR:1K ΟΗΜ,20%,0 .50W 73138 72XW-44-0-102
Α311 321-0251-00 RES .,FXD,FILM:4 .02K ΟΗΜ,1%,0.125W 91637 MFF1816G40200F
R312 321-0230-00 RES .,FXD,FILM:2 .43K ΟΗΜ,1%,0 .125W 91637 MFF1816G24300F

R313 321-0289-00 RES .,FXD,FILM :10K ΟΗΜ ,1%,0.125W 91637 MFF1816G10001 F
R314 301-0560-00 RES ., FXD ,CMPSN :56 οΗΜ,5%,0 .50W 01121 ΣΒ5605
R316 315-0472-03 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
R317 321-0289-00 RES .,FXD,FILM :10K ΟΗΜ,1%,0 .125W 91637 MFF181GG10001 F
R318 315-0472-03 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

R321 301-0682-00 RES ., FXD,CMPSN :6 .SK ΟΗΜ ,5%,0 .50W 01121 ΣΒ6825
R322 308-0365-00 RES ., FXD,WW :1.5 ΠΗΜ,5%,3W 56289 242EXlR500JQ151
R350 311-1558-00 RES .,VAR,NONWIR :20K ΟΗΜ ,20%,0 .50W 73138 91Α R20K
R352 321-0306-01 RES .,FXD,FILM :15K ΟΗΜ ,0.5%,0 .125W 91637 MFF1816G15001 D
R354 321-0306-01 RES .,FXD,FILM :15K ΟΗΜ ,0.5%,0 .125W 91637 MFF1816G15001 D

R356 315-0103-00 RES ., FXD ,CMPSN :10K OHM,5%,0.25W 01121 CB1035
R360 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
R362 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0.25W 01121 CB4725
Α364 315-0103-00 RES .,FXD ,CMPSN :10K OHM,5%,0 .25W 01121 CB 1035
R370 311-1164-00 RES.,FXD , NONWIR:50K ΟΗΜ,20% 32997 3386Μ-Τ07-503

R372 315-0333-00 RES ., FXD ,CMPSN:33K OHM,5%,0 .25W 01121 CB3335
R374 315-0271-00 RES ., FXD ,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
R375 ----- ----- RES ISTOR,VAR :10K OHM 34280 RP145-310
R376 321-0354-00 RES .,FXD,FILM :47 .5K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G47501F
R378 315-0474-00 RES ., FXD ,CMPSN :470K OHM,5%,0 .25W 01121 CB4745

R380 315-0475-00 RES ., FXD ,CMPSN :4.7M OHM,5%,0 .25W 01121 CB4755
Α381 316-0476-00 RES .,FXD ,CMPSN :47M ΟΗΜ,10%,0 .25W 01121 CB4761
R382 315-0104-00 RES .,FXD ,CMPSN : 100K OHM,5%,0 .25W 01121 CB1045
R383 315-0393-00 RES .,FXD ,CMPSN :39K OHM,5%,0 .25W 01121 CB3935
R384 315-0107-00 RES.,FXD ,CMPSN : 100M ΟΗΜ,5%,0 .25W 01121 CB1075

R386 315-0472-00 RΣS., FXD ,CMPSN :4 .7K OHM,5%,0.25W 01121 CB4725
R390 315-0473-00 RES.,FXD ,CMPSN :47K OHM,5%,0 .25W 01121 CB4735
R392 315-0473-00 RES .,FXD ,CMPSN :47K OHM,5%,0 .25W 01121 CB4735
Α394 321-0300-00 RES .,FXD,FILM :13K ΟΗΜ,1%,0 .125W 91637 MFF1816G13001F
R396 315-0104-00 RES .,FXD ,CMPSN : 100K OHM,5%,0 .25W 01121 CB1045

R398 315-0106-00 RES ., FXD ,CMPSN :10Μ OHM,5%,0.25W 01121 CB1065
R400 315-0103-00 RES .,FXD ,CMPSN :10K ΟΗΜ,5%,0.25ω 01121 CB1035
R401 315-0105-00 RES .,FXD ,CMPSN :IM OHM,5%,0 .25W 01121 CB1055
R402 321-0351-00 RES .,FXD,FILM:44.2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G44201F
R404 315-0224-00 RES .,FXD ,CMPSN :220K ΟΗΜ ,5%,0 .25ω 01121 CB2245

R405 311-1558-00 RES .,VAR,NONWIR:20K ΟΗΜ ,20%,0 .50W 73138 91Α Α20Κ
R406 315-0472-00 RES.,FXD ,CMPSN:4 .7K ΟΗΜ,5%,0.25W 01121 CB4725
R408 315-0472-00 RES .,F XD ,CMPSN:4 .7K OHM,5%,0 .25W 01121 CB4725
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R410 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0.25W 01121 CB1035
R412 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0.25W 01121 CB1035
R414 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0.25W 01121 CB1035
Α416 315-0105-00 RES .,FXD ,CMPSN :IM ΟΗΜ ,5%,0 .25W 01121 CB1055
R420 315-0104-00 RES .,FXD ,CMPSN :100K ΟΗΜ ,5%,0 .25W 01121 CB1045

R422 315-0104-00 RES .,FXD,CMPSN :100K ΟΗΜ ,5%,0 .25W 01121 CB1045
R424 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
R426 315-0223-00 RES .,FXD ,CMPSN :22K ΟΗΜ ,5%,0.25W 01121 CB2235
R428 315-0223-00 RES .,FXD ,CMPSN :22K ΟΗΜ ,5%,0.25W 01121 CB2235
R430 315-0106-00 RES .,FXD ,CMPSN :1OM ΟΗΜ ,5%,0.25W 01121 CB1065

Α432 315-0273-00 RES .,FXD ,CMPSN :27K ΟΗΜ ,5%,0 .25W 01121 CB2735
R435 311-1164-00 RES .,FXD,NONWIR:50K ΟΗΜ ,20% 32997 3386Μ-ΤΟ7-503
R435 311-1246-00 RES .,VAR,NONWIR :50K ΟΗΜ ,10%,0 .50W 02111 63Χ-503-Τ602

R436 315-0203-00 RES .,FXD ,CMPSN :20K ΟΗΜ ,5%,0.25W 01121 CB2035
Α438 315-0683-00 RES .,FXD,CMPSN :66K ΟΗΜ ,5%,0 .25W 01121 CB6835

Α440 315-0104-00 RES .,FXD,CMPSN :100K ΟΗΜ ,5%,0 .25W 01121 CB1045
R442 315-0104-00 RES .,FXD,CMPSN :100K ΟΗΜ ,5%,0.25W 01121 CB1045
R444 315-0106-00 RES .,FXD,CMPSN :1OM ΟΗΜ ,5%,0 .25W 01121 CB1065
R446 315-0104-00 RES ., FXD,CMPSN : 100K ΟΗΜ ,5%,0.25W 01121 CB1045
R448 315-0472-00 RES ., FXD,CMPSN :4 .7K ΟΗΜ ,5%,0.25W 01121 CB4725

R450 315-0104-00 RES ., FXD,CMPSN : 100K ΟΗΜ ,5%,0.25W 01121 CB1045
R460 315-0103-00 RES .,FXD,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
R461 315-0563-00 RES .,FXD,CMPSN :56K ΟΗΜ ,5%,0 .25W 01121 CB5635
Α462 315-0102-00 RES .,FXD,CMPSN :IK ΟΗΜ ,5%,0.25W 01121 CB1025
R464 315-0473-00 RES ., FXD,CMPSN :47K ΟΗΜ ,5%,0 .25W 01121 CB4735

R470 315-0104-00 RES .,FXD,CMPSN : 100K ΟΗΜ,5%,0.25W 01121 CB1045
R472 315-0103-00 RES ., FXD,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
R474 315-0104-00 RES ., FXD,CMPSN : 100K ΟΗΜ ,5%,0.25W 01121 CB1045
R476 315-0473-00 RES .,FXD,CMPSN :47K ΟΗΜ ,5%,0 .25W 01121 CB4735
R500 321-0306-00 RES .,FXD,FILM :15K ΟΗΜ ,1%,0.125W 91637 MFF1816G15001 F

R502 321-0289-00 RES .,FXD,FILM :10K ΟΗΜ ,1%,0.125W 91637 MFF1816G10001 F
R504 321-0176-00 RES ., ΣXD, ΣΙLM :665 ΟΗΜ ,1%,0.125W 91637 MFF1816G665ROF
R505 118-0067-00 RESISTOR,VAR:10K ΟΗΜ ,5 .5ΜΜ SHAFT 80009 118-0067-00
R510 118-0068-00 RESISTOR,VAR:10K ΟΗΜ,5 .5ΜΜ SHAFT 80009 118-0068-00

R512 315-0153-00 RES ., FXD,CMPSN :15K ΟΗΜ ,5%,0 .25W 01121 CB1535

R514 315-0102-00 RES .,FXD ,CMPSN:IK ΟΗΜ ,5%,0 .25W 01121 CB1025

5360 118-0053-00 DOT MKR SWP AS : 8)009 118-0053-00
S370 118-0053-00 DOT MKR SWP AS : 80009 118-0053-00
5372 118-0053-00 DOT ΜΚΑ SWP Α5 : 80009 118-0053-00
5500 118-0052-00 CKT CARD ASSY :ATTEN ΒRΚΤ AND MARKER 80009 118-0052-00
5502 118-0052-00 CKT CARD ASSY :ATTEN BRKT AND MARKER 80009 118-0052-00

S504 118-0052-00 CKT CARD ASSY :ATTEN ΒRΚΤ AND MARKER 80009 118-0052-00
5510 118-0052-00 CΚΤ CARD ASSY :ATTEN ΒRΚΤ AND MARKER 80009 118-0052-00
5512 118-0052-00 CKT CARD ASSY :ATTEN ΒRΚΤ AND MARKER 80009 118-0052-00
5514 118-0052-00 CKT CARD ASSY :ATTEN ΒRΚΤ AND MARKER 80009 118-0052-00
5516 118-0052-00 CKT CARD ASSY :ATTEN ΒRΚΤ AND MARKER 80009 118-0052-00

U150 156-0742-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 80009 156-0742-00

U210A 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

U210B 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

U230A 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

U230B 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

U250A 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
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U250B 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
U280A 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
U280B 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
U325 156-0277-00 MICROCIRCUIT,LI :VOLTAGE REGULATOR 27014 LΜ340Τ-5
U390 156-0067-00 MICROCIRCUIT,LI :OPERATIONΑL AMPLIFIER 80009 156-0067-00

U410A, B 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00

VR304 152-0309-00 SEMICOND DEVICE :ZENER,IW,6 .2V,5% 04713 1Ν3828Α
VR308 152-0278-00 SEMICOND DEVICE:ZENER,0 .4W ,3V,5% 07910 1Ν4372Α
VR320 152-0278-00 SEMICOND DEVICE:ZENER ,0 .4W ,3V,5% 07910 1Ν4372Α
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0 OPTIONS

OPTION 1

Option 1 is described throughout th e manual where appro priate .

Options-SW 503



DIAGRAMS AND CIRCU IT BOARD ILLUSTRATIONS
Symbols and Reference Designators

Electrical components shown

Symbols used on the diagrams are based on ANSI Standard Υ32.2-1975.

Logic symbology is based on ANSI Υ32.14-1973 in terms of positive logic . Logic symbols depict the logic
fu nction performed and may differ from the man ufacturer's data .

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

The following special symbols are used

on the diagrams are

Capacitors =

	

V al ues one or greater are in picofarads (p F ) .
Values less th an one are in microfarads (μF) .

Resistors =

	

Ohms (Ω) .

on the diagrams :

i n the following units unless noted otherwise :

Box

Section 7-SW503

Cam Switch Closu re Chart
(Dot i ndicates switch clos u re)

Internal Screwdriver Ad justment

Strap or L ink

P l ug to E .C . Board

I dentifies Panel Controls,

Modified Component-See Parts L ist
(Depicted in grey, or with grey outline)

-Pl u g Index

SEL Value Selected at Factory
Refer to Waveform

Refer to Diagram N um ber

Coaxial Connector

Test Voltage
Sh iel d ing

Heat Sin k

Decoupled or F iltered Voltage

Assembly N um ber

Board Name

Etched Circuit Board Outli ned

Α Assembly, sep a r a b le or r ep ai r a b le Η Heat d issi p ati n g d evice ( h eat si nk , S Switch or εοπταετο r
(ci r c u it b oa rd , etc.) h eat radiato r , etc .) Τ T r a n sforme r

AT Attenuato r, fixed or var iab le HR Heate r TC Thermocoup le
Β Moto r ΗΥ Hybr i d circu it ΤΡ Test poi n t
BT Batte r y J Connecto r , statio n a r y portio n Assembly, i n separa b le o r non - rep ai r a b le
C Capacitor, fixe d o r va r ia b le Κ Relay (integrated ci r c u it, etc .)
CB Ci r c u it br ea k e r L Indu cto r, fixe d o r va r ia b le V Electron tube
CR Dio d e, sig n al o r r ectifie r Μ Meter VR Voltage r eg u lato r (zene r d io d e, etc .)
D L Delay li ne Ρ Connecto r , movab le po r tio n ω W i r estrap or cab le
DS I nd icati n g device (lamp ) Q Transistor o r silico n-con t r olled Υ Cr ystal
Ε Sp a rk Gap r ectifie r Ζ Phase s h ifte r
F Fuse R Resisto r , fixed o r va r ia b le
FL Filter FIT Thermisto r
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PARTS ORDER ING INFORMATION

Replacemen t pa rts a re availa b le f rom or throu gh your local

Tekt r on ix, Inc . F iel d Office or represen tative .

Changes to Tek tro n ix inst ruments are sometimes made to

accommodate improved components as t hey become availa ble,

a n d to give you th e ben efit of th e latest ci rcuit improvements

developed i n ou r en gi nee r ing department. It is t h e refo re

important, when ord eri n g p a r ts, to i n cl ud e t he followi n g

i n formation in your o r der : P a r t numbe r, i n strumen t typ e o r

numb er, se r ial n umb er, and modification number if applicab le .

If α p art you have ord ere d h as been replaced wit h α new o r

improved pa rt, your local Te k t ro n ix, Inc. F iel d Office o r

rep rese n tative will contact you concern i n g any cha nge i n p art

n umber.

Change i n fo rmation , if any, is located at th e rea r of t h is

manual .

SPECIAL NOTES AND SYMBOLS
ΧΟΟΟ

	

Pa rt first added at t h is serial numbe r

P a rt removed after t h is se r ial numberΟΟΧ

FIGURE AND INDEX NUMBERS
Items i n th is sectio n are refere nce d b y figu re and index

numbers to t h e illust ration s .

REPLACEABLE
MECHANICAL PARTS

ABBREVIATIONS

INDENTATION SYSTEM
Th is mecha n ical p a r ts list is i nde n ted to in d icate item

relations h i p s . Following is an example of t h e i nd e n tatio n system
used in the desc r i p tio n column .

1 2 3 4 5

	

Name & Description

Assembly and/or Component
Attaching parts for Assembly andlοr Component

Detail Part of Assembly and/or Component

Attach i ng parts for Detail Part

Parts of Detail Part
Attaching pa r ts for Parts of Detail Pa r t

Section 8-SW 503

Attac h i n g Pa r ts always appear in the same i nd e n tatio n as

the item it moun ts, wh ile t h e d etail p arts are i nden te d to t he rig h t .

I nde n ted items a re p a rt of, and in cl uded wit h , t h e next h ig he r

inde n tation . T he sepa ration symbol ---' --- i nd icates t he end of

attac h in g parts .

Attach ing parts must be purchased sepa rately, unless othe r wise
specified .

ITEM NAME
In t h e Pa rts L ist, an Item Name is separate d fr om th e

desc r i p tio n by α colon ( :) . Because of s pace lim itatio n s, an Item

N ame may sometimes appea r as i ncomp lete . Fo r fu rt h er Item

Name ide n tification, t he U.S . Federal Catalogi ng Handbook Η 6-1

can b e utilized whe re possible .

" I N C H ELCTRN ELECTRON
# NUMBER SIZE ELEC ELECTRICA L
ACTR ACTUATOR ELCTL T ELECTRO LYTIC
ADPT R ADAPTER ELEM ELEMENT
A L IG N AL IGNMENT EPL ELECTRICA L PARTS LIST
AL ALUM INUM EQP T EQU I PMENT
ASSEM ASSEMBLED ΕΧΤ EXTERNAL
ASSY ASSEMBLY F I L F I LL IST ER HEAD
ΑΤΤΕΝ ATTENUATOR FLE X FLE XI BLE
AWG AMERICAN W I RE GAGE FLH FLAT HEAD
BD BOARD FL T R F I LTER
BRKT BRACKE T FR FRAME or FRON T
BRS BRASS FSTNR FASTENER
BRZ BRON Z E FT FOOT
BSHG BUSH I NG FXD F IX ED
CAB CAB I NET GSKT GASKET
CAP CAPACITOR HD L H ANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CK T CI RCU IT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICA L COMPRESSION
CONN CONNECTOR' HLEXT HELICA L E XTENSION
COV COVER HV HIGH VO LTAGE
CPLG COUPL I NG IC INTEGRATED CI RCU IT
CRT CATHODE RAY TUBE ID I N SID E DIAMETER
DEG DEGREE ]D ENT IDENTI FICATIO N
DWR D RAWER IMPLR IMPELLER

IN INCH SE SI NGLE END
I NCAND I NCANDESCENT S ECT SECTION
INSUL INSULATOR SEMICO ND SEMICONDUCTOR
I N T L INTERNAL SHLD SH I ELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACH I NE SKT SOCKE T
MECH MECHANICA L SL SL IDE
MTG MOUNTI NG SLFLKG SELF-LOCKI NG
NIP N I PPLE SLVG SLEEV I N G
NON W IRE NOT WIRE WOUND SPR SPR I NG
OBD ORDER BY DESCR I PTION SO SQUARE
OD OUTSIDE DIAMETER - SST STAI NLESS STEEL
OVH OVAL HEAD ST L STEEL
ΡΗ BRZ PHOSPHOR BRONZE SW SWITCH
PL PLAI N or PLATE Τ T U BE
PLSTC PLASTIC TERM TERM INAL
ΡΝ PAR T NUMBER ΤΗΟ THREAD
ΡΝΗ PAN HEAD ΤΗΚ TH ICK
PWR POWER TNSN TENSION
RCPT RECEPTACLE T PG TAPP I NG
RES RESISTOR TRH TRUSS HEAD
RGD RIGID V VO LTAGE
RLF REL I EF V A R VARIAB LE
RTNR RE TAINER W/ W ITH
SCH SOCKE T HEAD W SHR WASHER
SCOPE . OSCILLOSCOPE XFMR T RANS FORMER
SCR SCREW XSTR T RANSISTO R



Replaceable Mechanical Parts-SW 503

C ROSS INDEX-MFR . COD E NUMBER TO M ANUFACTURER

Mfr . Code

	

Manufacturer

	

Address

Ο-2

City, State, Zip

REV . Α SEPT . 1977

00779
ΝΟ ENTRY

AMP, INC.
FOR 05009

Ρ Ο BOX 3608 HARRISBURG, PA 17105

05091 TRI-ORDINATE CORPORATION 343 SNYDER AVENUE BERKELEY HEIGHTS, NJ 07922
08261 SPECTRA-STRIP CORP . 7100 LAMPSON AVE . GARDEN GROVE , CA 92642
12327 FREEWAY CORPORATION 9301 ALLEN DRIVE CLEVELAND , OH 44125
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
32997 BOURNS, INC ., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE . RIVERSIDE, CA 92507
34280 WAVETEK INDIANA, INC. PO BOX 190, 66N FIRST AVENUE BEECH GROVE, IN 46107
45722 USM CORP., PARKER-ΚΑLΟΝ FASTENER DIV. CAMPBELLSVILLE, KY 42718
71159 BRISTOL SOCKET SCREW, DIV. OF

AMERICAN CHAIN AND CABLE CO., INC . Ρ 0 BOX 2244, 40 BRISTOL 5Τ. WATERBURY, CT 06720
71279 CAMBRIDGE THERMIONIC CORP. 445 CONCORD AVE . CAMBRIDGE, ΜΑ 02138
73743 FISCHER SPECIAL MFG . CO . 446 MORGAN ST . CINCINNATI, OH 45206
73803 TEXAS INSTRUMENTS, INC ., METALLURGICAL

MATERIALS DIV . 34 FOREST STREET ΑΤΤLΕΒΟRΟ , ΜΑ 02703
74445 ΗΟLΟ-ΚRΟΜΕ CO . 31 BROOK ST . WEST HARTFORD, CT 06110
78189 ILLINOIS TOOL WORKS, INC .

SHAKEPROOF DIVIS ION ST. CHARLES ROAD ELGIN, IL 60120
80009 TEKTRONIX, INC. Ρ Ο BOX 500 BEAVERTON, OR 97077
81073 GRAYHILL, INC . 561 HILLGROVE AVE ., PO BOX 373 LA GRANGE , IL 60525
83385 CENTRAL SCREW CO . 2530 CRESCENT DR . BROADVIEW , IL 60153
91836 KINGS ELECTRONICS CO., INC . 40 MARBLEDALE ROAD TUCKAHOE , NY 10707
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Fig . &
Index

	

Tektronix

	

Serial/Mod el Νο .

	

M fr
Νο .

	

Part Νο .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descrip tio n	Code

	

M fr Part Number

REV . Α SEPT. 1977
8-3

1-1 337-1399-00 2 SHLD,ELECTRICAL:SIDE 80009 337-1399-00
-2 366-1031-02 Β010100 Β010299 1 KNOB:RED-VAR 80009 366-1031-02

366-1031-06 Β010300 1 KNOB:GRAY--VAR 80009 366-1031-06
213-0153-00 1 . SETSCREW :5-40 Χ 0.125 INCH,HEX SOC STL 74445 OBD

-3 366-1023-01 Β010100 Β010299 2 KNOB:GRAY 80009 366-1023-01
366-1023-07 Β010300 2 KNOB:GRAY,0.127 ID,0 .392 OD,0 .466 80009 366-1023-07
----- ----- - . EACH KNOB INCLUDES :
213-0246-00 1 . SETSCREW :5-40 Χ 0.093 INCH L,HEX SOC 71159 OBD

-4 366-1023-02 Β010100 Β010299 1 KNOB:GRAY--VAR 80009 366-1023-02
366-1023-09 Β010300 1 KNOB:GRAY--VAR 80009 366-1023-09
213-0246-00 1 . SETSCREW:5-40 Χ 0 .093 INCH L,HEX SOC 71159 OBD

-5 366-1269-00 1 KNOB:GRAY,1-500 80009 366-1269-00
-6 366-1031-03 Β010100 Β010299 1 KNOB:RED--CAL 80009 366-1031-03

366-1464-02 Β010300 1 KNOB:GRAY--CAL 80009 366-1464-02
213-0153-00 1 . SETSCREW :5-40 Χ 0 .125 INCH,HEX SOC STL 74445 OBD

-7 366-1165-00 Β010100 Β010299 2 KN08:GRAY 80009 366-1165-00
366-1165-01 Β010300 2 KNOB:GRAY,0.252 ID,0 .706 OD,0 .65 Η 80009 366-1165-01
----- ----- - . EACH KNOB INCLUDES :
213-0153-00 2 . SETSCREW :5-40 Χ 0 .125 INCH,HEX SOC STL 74445 OBD

-8 131-0818-00 2 CONNECTOR, RCPT , : BNC, FEMALE 91836 KC19-153BNC
-9 131-0955-00 3 CONNECTOR, RCPT , : BNC, FEMALE ,W/HARDWARE 05091 31-279
-10 366-1520-02 1 KNOB:GRAY 80009 366-1520-02

(ATTACHING PARTS)
-11 214-1840-00 1 ΡΙΝ , ΚΝΟΒ SECRG :0 .094 OD Χ 0 .120 INCH LONG 80009 214-1840-00

-12 136-0387-00 5 JACK,TIP :GRAY 71279 4352-1-0318
-13 348-0067-00 1 GROMMET, PLASTIC :0 .312 INCH DIA 80009 348-0067-00
-14 426-1072-00 6 FRAME,PUSH ΒΤΝτΡLΑ5ΤΙC 80009 426-1072-00
-15 118-0056-00 1 MODULE ,SWEEP :75 OHM 80009 118-0056-00

118-0057-00 1 MODULE ,SWEEP :50 OHM 80009 118-0057-00
(ATTACHING PARTS)

-16 211-0507-00 1 SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL 83385 OBD
-17 211-0007-00 1 SCREW,MACHINE :4-40 Χ 0.188 INCH,PNH STL 83385 OBD

-18 118-0058-00 1 MODULE ,MARKER : 80009 118-0058-00
(ATTACHING PARTS)

-19 211-0507-00 1 SCREW,MACHINE :6-32 Χ 0.312 INCH,PNH STL 83385 OBD
-20 211-0007-00 1 SCREW,MACHINE :4-40 Χ 0.188 INCH,PNH STL 83385 OBD

-21 118-0051-00 1 BRACKET,MODULE : 80009 118-0051-00
(ATTACHING PARTS)

-22 211-0559-00 2 SCREW,MACHINE :6-32 Χ 0.375"100 DEG, FLH STL 83385 OBD
-23 361-0122-00 2 SPACER,SLEEVE :0.125 L Χ 0.12 ID ΒR5 80009 361-0122-00

-24 118-0068-00 1 RESISTOR,VAR:10K ΟΗΜ,5 .5ΜΜ SHAFT 80009 118-0068-00
(ATTACHING PARTS)

-25 210-0583-00 1 ΝUΤ, ΡLΑΙΝ, ΗΣΧ. :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20224-402
-26 210-0046-00 1 WASHER,LOCK:INTL,0.26 ID Χ 0.40" OD ,STL 78189 1214-05-00-0541C

-27 366-1559-00 6 PUSH BUTTON:GRAY 80009 366-1559-00
-28 118-0052-00 1 CKT CARD ASSY :ATTEN ΒΑΚΤ AND MARKER 80009 118-0052-00

(ATTACHING PARTS)
-29 211-0007-00 2 SCREW,MACHINE :4-40 Χ 0 .188 INCH,PNH STL 83385 OBD
-30 210-0802-00 2 WASHER ,FLAT:0 .15 ID Χ 0 .312 INCH OD 12327 OBD

----- ----- - . CKT BOARD ASSY INCLUDES :
-31 131-1426-00 1 . CONTACT SET,ELE :R ANGLE ,0 .250L ,STRIP ΟΣ 36 22526 65524-436
-32 ----- ----- 1 RESISTOR,VAR :10K OHM 34280 RP146-310

(ATTACHING PARTS)
-33 211-0008-00 2 SCREW,MACHINE :4-40 Χ 0.25 INCH,PNH STL 83385 OBD

-34 118-0054-00 1 ATTENUATOR,VAR:75 OHM 34280 7550-2
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Fig . &
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Serial/Mod el Νο .
ΝΟ .

	

Part Νο .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descriptio n

8-4

M fr
Code

	

Mfr Part Num ber

REV. Α SEPT . 1977

1- 118-0055-00 1 ATTENUATOR,VAR:50 OHM 34280 A600-013-OZ
(ATTACHING PARTS)

-35 212-0004-00 2 SCREW, MACHINE :8-32 Χ 0.312 INCH,PNH STL 83385 OBD

-36 118-0066-00 1 BRACKET ,ATTEN : L-SHAPED 80009 118-0066-00
(ATTACHING PARTS)

-37 211-0541-00 2 SCREW,MACHINE :6-32 Χ 0.25"100 DEG, FLH STL 83385 OBD

-38 118-0069-00 1 RESISTOR,VAR:10K ΟΗΜ ,2ΜΜ SHAFT 80009 118-0069-00
(ATTACHING PARTS)

-39 210-0583-00 1 ΝUΤ,ΡLΑΙΝ ,ΗΕΧ . :0 .25-32 Χ 0.312 INCH,BRS 73743 2Χ20224-402
-40 210-0046-00 1 WASHER,LOCK: INTL,0 .26 ID Χ 0.40" OD ,STL 78189 1214-05-00-0541C

-41 260-0735-00 1 SWITCH,PUSH :SPST 81073 39-1
-42 1 RES ISTOR,VAR :10K OHM 34280 RP145-310

(ATTACHING PARTS)
-43 210-0406-00 2 ΝUΤ, ΡLΑΙΝ,ΗΕΧ . :4-40 Χ 0 .188 INCH,BRS 73743 2Χ12161-402
-44 210-0004-00 2 WASHER ,LOCK: INTL,0 .12 ID Χ 0 .26"OD,STL 78189 1204-00-00-0541C
-45 211-0014-00 2 SCREW,MACHINE :4-40 Χ 0 .50 INCH,PNH STL 83385 OBD

-46 118-0053-00 1 DOT ΜΚR SWP AS : 80009 118-0053-00
(ATTACHING PARTS)

-47 210-0413-00 1 ΝUΤ, ΡΙΑΖΝ,ΗΕΧ . :0.375-32 Χ 0.50 INCH ,STL 73743 3145-402
-48 211-0008-00 1 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL 83385 ΟΒύ

- . DOT MARKER $WP ASSY INCLUDES :
-49 136-0514-00 2 . SOCKET , PLUG IN :MICROCIRCUIT,8 CONTACT 73803 C9308-02
-50 131-1426-00 1 . CONTACT SET,ELE :R ANGLE,0.250L ,STRIP OF 36 22526 65524-436
-51 333-2187-00 Β010100 Β010299 1 PANEL,FRONT : 80009 333-2187-00

333-2187-01 Β010300 1 PANL,FRONT : 80009 333-2187-01
333-2186-00 Β010100 Β010299 1 PANEL FRONT:OPTION 1 ONLY 80009 333-2186-00
333-2186-01 Β010300 1 PANEL,FRONT:OPTION 1 ONLY 80009 333-2186-01

-52 214-1513-01 1 LCH,PLUG- IN RΕΤ : 80009 214-1513-01
(ATTACHING PARTS)

-53 213-0254-00 1 SCR,TPG,THD CTG:2-32 Χ 0 .250,100 DEG, FLH 45722 OBD

-54 200-0935-00 1 BASE ,LAMPHOLDER:0 .29 OD Χ 0.19 CASE 80009 200-0935-00
-55 378-0602-00 1 LENS,LIGHT :GREEN 80009 378-0602-00
-56 352-0157-00 1 LAMPHOLDER:WHITE PLASTIC 80009 352-0157-00
-57 386-3583-00 Β010100 Β010299 1 SUBPANEL,FRONT : 80009 386-3583-00

386-3583-01 Β010300 1 SUBPANEL,FRONT : 80009 386-3583-01
(ATTACHING PARTS)

-58 213-0229-00 4 SCR,TPG,THD FOR:6-20 ΧΟ .375"100 DEG, FLH STL 83385 OBD

-59 337-2352-00 Β010100 Β010299 1 SHIELD,ELEC: FRONT PANEL 80009 337-2352-00
337-2352-01 Β010300 1 SHIELD,ELEC: FRONT PANEL 80009 337-2352-01

-60 388-1704-00 1 CIRCUIT BOARD:RESISTANCE SOCKET 80009 388-1704-00
-61 136-0261-00 3 SOCKET,PIN TERM:FOR 0 .22 INCH PIN 00779 1-331677-6
-62 118-0084-00 1 RES .,VAR,WW:1OK ΟΗΜ,5%,1 .SW 32997 36105-534-103

(ATTACHING PARTS)
-63 210-0413-00 1 ΝUΤ, ΡLΑΙΝ, ΗΕΧ. :0 .375-32 Χ 0 .50 INCH,STL 73743 3145-402
-64 210-0021-00 1 WASHER , LOCK: INTL ,0.476 ID Χ 0.60"OD STL 78189 1222-01-00-0541C
-65 220-0459-00 1 NUT,PLAIN,DODEC: 73743 2ΧΧ-64066-101
-66 210-0047-00 1 WASHER , LOCK:0 .88 ID Χ 1 .110 OD 78189 1234-04-00-0541C

-67 118-0067-00 1 RESISTOR,VAR:10Κ ΟΗΜ,14 .5ΜΜ SHAFT 80009 118-0067-00
(ATTACHING PARTS)

-68 210-0583-00 1 NUT,PLAIN,HEX. :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20224-402
-69 210-0046-00 1 WΑSHER , LOCK: INTL ,0 .26 ID Χ 0 .40" OD,STL 78189 1214-05-00-0541C

-70 118-0062-00 1 CKT BOARD ASSY :SWEEP WIDTH 80009 118-0062-00
(ATTACHING PARTS)

-71 211-0008-00 2 SCREW ,MACHINE:4-40 Χ 0.25 INCH,PNH STL 83385 OBD



F ig . &
I nd ex
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Part Νο .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descrip tion	Code

	

Mfr Part Nu mber

REV . Α SEPT . 1977
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1-72 118-0059-00 1 CKT BOARD ASSY :MAIN 80009 118-0059-00
(ATTACHING PARTS)

-73 211-0503-00 4 SCREW ,MACHINE :6-32 Χ 0.188 INCH,PNH STL 83385 OBD

- . CKT BOARD ASSY INCLUDES :
-74 131-0608-00 4 . CONTACT, ELEC :0 .365 L Χ 0 .25 ΡΗ ΒΑΖ GOLD PL 22526 47357
-75 131-1426-00 1 . CONTACT SET,ELE :R ANGLE ,0 .250L ,STRIP OF 36 22526 65524-436
-76 129-0320-00 2 . POST, ELEC-MECH :0 .187 OD Χ 0 .15 INCH LONG 80009 129-0120-00
-77 131-1505-00 1 . CONN,RCPT,ELEC : 05009 0500430149220
-78 136-0514-00 5 . SOCKET,PLUG IN :MICROCIRCUIT ,8 CONTACT 73803 C9308-02
-79 118-0063-00 1 FR SECT , PLUG- ΙΝ : ΒΟΤΤΟΜ 34280 C900-232 BOTTOM
-80 214-1061-00 1 SPRING,GROUND :FLAT 80009 2.14-1061-00
-81 118-0064-00 1 FR SECT , PLUG- ΙΝ : ΤΟΡ 34280 C900-232 TOP
-82 118-0060-00 1 WIRE SET ,ELEC :50 OHM 80009 118-0060-00

118-0061-00 1 WIRE SET,ELEC :75 OHM 80009 118-0061-00
-83 175-0825-00 FT WIRE,ELECTRICAL:2 WIRE RIBBON 08261 OBD
-84 175-0826-00 FT WIRE,ELECTRICAL :3 WIRE RIBBON 80009 175-0826-00
-85 175-0827-00 FT WIRE,ELECTRICAL:4 WIRE RIBBON 80009 175-0827-00
-86 175-0829-00 FT WIRE,ELECTRICAL:6 WIRE RIBBON 08261 OBD
-87 175-0830-00 FT WIRE,ELECTRICAL :7 WIRE RIBBON 08261 OBD
-88 175-0831-00 FT WIRE,ELECTRICAL :8 WIRE RIBBON 08261 OBD
-89 352-0171-00 1 CONN BODY, PL,EL :1 WIRE BLACK 80009 352-0171-00
-90 131-0707-00 51 CONTACT , ELEC :0 .48" L ,22-26 AWG WIRE 22526 5999-00-396-6331
-91 352-0161-00 1 CONN BODY, PL,EL:3 WIRE BLACK 80009 352-0161-00
-92 352-0162-00 2 CONN BODY, PL,EL:4 WIRE BLACK 80009 352-0162-00
-93 352-0165-00 3 CONN BODY, PL,EL:7 WIRE BLACK 80009 352-0165-00
-94 352-0167-00 2 CONN BODY, PL,EL:9 WIRE BLACK 80009 352-0167-00
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Fig . &
Index
Νο .

Te ktronix Serial/ Mod el Νο .
Part Νο . Eff Dscon t Qty 1 2 3 4 5 N ame & Description

Mfr
Code Mfr Part N umber

-1 118-0065-00 1 TERMINATION ,GEN:50 OHM 80009 118-0065-00
-2 175-1178-00 1 CABLE ,S P ,ELEC :RF ,20 INCH LONG 80009 175-1178-00

070-2051-00 1 MANUAL,TECH :INSTRUCTION 80009 070-2051-00

OPTIONAL ACCESSORIES

118-0070-00 1 DETECTOR ,RF :50 OHM 80009 118-0070-00
118-0071-00 1 DETECTOR ,RF :75 ΟΗΜ (ΟΡΤΙΟΝ 1 ONLY) 80009 118-0071-00



MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic develo pments
by addi ng ci rcuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printi ng and sh i pping requirements, we can't get these
changes immediately into printed man uals . Hen ce, your manual may contai n new
change i nformation on following pages.

Α single ch ange may affect several sections. Since thechange i nformation sheets
are carried in the manual until all changes are perma nently entered, some
d uplication may occur. If no such change pages appear following th is page, your
manual is correct as p ri nted .

SERVIC E ΝΟΤΕ

Because of the un iversal parts p rocurement p roblem, some electrical parts in your
instrument may be different from those described in the Replaceable Electrical Parts
List . The parts used will in no way alter or compromise the performance or reliability
of this instrument . They are installed when necessary to ensure prompt delivery to
the customer . Order replacement parts from the Replaceable Electrical Parts L ist .



CALIBRATION TEST EQU IPMENT REPLACEMENT
Calibration Test Equipment Chart

Th is chart com pares TM 500 product performance to that of older Tektron ix equipment. Only those
characteristics where significant specification diffe rences occur, are listed . In some cases the new instrument
may not be α total functional replacement . Additional support instrumentation may be needed or α change in
calibration procedu re may be necessary .

PG 501

PG 501
PG 501

PG 501
PG 501

- Risetime less than 3.5 ns i nto
50 Ω .

- 5 V output pulse ; 3 .5 ns Risetime.
- Risetime less than 3.5 ns ; 8 ns
Pretrigge r pulse delay .

- ±5 V output .
- Does not have Paired, Bur st, Gated ,
or Delayed pulse mode ; ±5 V do
Offset . Has ±5 V outpu t .

PG 502 - 5 V output
PG 502 - Risetime less than 1 ns ; 10 ns

Pr et r igger pulse delay .
PG 502 - ±5 V output
PG 502 - Does not have Pai red , Burst, Gated ,

Delayed & Undelayed pulse mode ;
Has ±5 V outpu t .

PG 502 - Does not have Pai red or Delayed
pu lse . Has ±5 V ou tp ut .

PG 506 - Positive-goi ng trigger ou tpu t sig n al
at least 1 V; High Amplitude out-
put, 60 V.

PG 506 - Does not have chopped feat ure .

SG 503 - Amplitu de range 5 mV to 5 .5 V ρ-ρ .
SG 503 - Frequency range 250 kHz to 250 MHz .
SG 503 - Frequency range 250 kHz to 250 MHz .

TG 501 - Marker outpu ts, 5 sec to 1 ns .
Sinewave available at 5, 2, and 1 ns .

Trigger output - slaved to marker

ou tput f rom 5 sec t hrough 100 ns .
One time-mark can be generated at α
time .

TG 501 - Marker outpu ts, 5 sec to 1 ns . Si n e-
wave available at 5, 2, and 1 ns .

TG 501 - Marker outputs, 5 sec to 1 ns . Sine-
wave available at 5, 2, and 1 ns .
T rigger output - slaved to marke r
output from 5 sec throug h 100 ns .
One time-ma rk can be generated at
α time .

TG 501 - Mar ker ou tpu ts, 5 sec to 1 ns . Sine-
wave available at 5, 2, and 1 ns .
T r igge r output - slaved to marke r
outpu t from 5 sec through 100 ns .
One time-mark can be gene rated at
α time .

DM 501 replaces 7D13
PG 501 re places 107

108
111

114
115

PG 502 replaces 107
108
111

114
115

2101

PG 506 replaces 106

067-0502-01

SG 503 replaces 190,
190Α , 190Β

191
067-0532-01

TG 501 replaces 180,
180Α

REV . Α , OCT 1975

184

2901

Comparison of Main Characteristics

107 - Risetime less t han 3.0 ns i n to
500 .

108 - 10 V outpu t pulse ; 1 ns R isetime.
111 - Risetime 0.5 ns ; 30 to 250 ns

Pretrigger Pulse delay .
114 - ±10 V outpu t . Short proof output .
115 - Paire d , Burst, Gated , and Delayed

pulse mode ; ±10 V outpu t .
Short-proof output .

108 - 10 V ou tput .
111 - R isetime 0 .5 ns ; 30 to 250 ns

181

184

2901

- Mar ker outputs, 1, 10, 100, 1000,
and 10,000 μ s, plus 10 ns si newave .

- Mar ke r outpu ts, 5 sec to 2 ns . Sine-
wave available at 50, 20, 10, 5,
a nd 2 ns . Separate trigger pu lses
of 1 and .1 sec ; 10, 1, and .1 ms ;
10 and 1 μs . Ma rk er amplifier pro-
vi des positive o r negative time
mar k s of 25 V m in . Ma rker
i n te rvals of 1 and .1 sec ; 10, 1,
and .1 ms ; 10 and 1 μs .

- Mar ker outpu ts, 5 sec to 0 .1 μ s .
Sinewave available to 50, 10,
and 5 ns . Separate t r igger pulses,
f rom 5 sec to 0.1 μ s .
Multiple time-marks can be gene-
rated simulta neously .

NOTE: All TM 500 gene rator outputs are sho r t-proof . All TM 500 plug-in i nstruments require TM 500-Se r ies Power Module.

Pretrigger pulse delay .
114 ±10 V ou tpu t . Short proof ou tpu t .
115 Paired , Burst, Gated , Delayed & Un-

delayed pulse mode ; ±10 V ou tp ut .
Sho r t-proof ou tput.

2101 Paired and Delayed pulse ; 10 V
ou tpu t .

106 Positive and Negative-going trigger
outpu t signal, 50 ns and 1 V; High
Amplitude outpu t, 100 V.

0502-01 Com parator ou tput can be alter-
nately chopped to α reference
voltage .

190Β Amplitude range 40 mV to 10 V ρ-ρ .
191 Frequency range 350 kHz to 100 MHz .

0532-01 Frequency range 65 MHz to 500 MHz .

180Α - Marker outpu ts, 5 sec to 1 μs .
Sinewave available at 20, 10,

and 2 ns . Trigger pulses 1, 10,

100 Hz ; 1, 10, and 100 kHz .
Mu lti p le time-mar ks can be
generated sim u lta neously .
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SEMICOND DEVICE :SILICON ,60V ,60MA , T12G

R374

	

315-0471-00

	

RES., FXD ,CMPSN :470 ΟΗΜ ,5%,0 .25W

ι
The above parts are located on t he SWEEP TINE GENERATOR cir cuit board

and are shown on d iagram 2 SWEEP TIME GENERATOR, POWER SUPPLY & COUNTER
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MANUAL CHANGE INFORMATION

R230 and R234 are located on the MOTHER board and are shown on diagram 3
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