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WARNING

THE FOLL OWING SERVICE 1NSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJUR Y, DO
NOT PERFORM ANY SERVICING OTHER
THAN THAT CONTAINED IN OPERATING
INSTRUCTIO NS UNLESS YOU ARE
QUALIFIED TO DO SO.
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In This Manual

As Marked on Equipment

In This Manual

Power Source

OPERATORS SAFETY SUMMARY

As M arked on Equipment

DANG ER - H ig h voltage .

ΑΤΤΕΝΤΙΟΝ - refer to manual.

TERMS

SYMBOLS

Ο

	

Protective grou n d (earth ) terminal .

FG 504 (SN Β040000 & UP)

The gen eral safety information in this part of t he summary is for bot h operati ng an d servicing
personnel . Specific warni ngs and cautions will be found t h roug hout th e manual w here t hey
apply, but may not appear in t his summary .

CAUTIO N statements i d entify conditions or practices t hat could result in damage to t he
eq ui pment or other property .

WA RN I NG statements i dentify con ditions or practices t hat could result i n personal inj ury or
loss of life .

CAUTIO N indicates α perso nal i nj ury hazard n ot immediately accessible as one reads t he
marking, or α hazard to property includi ng t he equipment itself .

DANG ER indicates α personal i nj ury hazard immediately accessible as one reads the marking .

This symbol ind icates where applicable cautionary or ot her information is to be
found .

T his product is intended to operatefrom α power source that will not apply more than 250volts
rms between the supply conductors or between eit her supply conductor and ground . Α
protective ground connection by way of t he ground i ng conductor in the power cord is
essential for safe operation .
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Vi

Grounding the Product

This product is grounded through t he gro u nd ing cond uctor of t he power cord . To avoid

electrical shock, plug t h e power cord i nto α properly wired receptacle before connecti ngtothe
prod uct input or out put terminals. Α protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessible conductive parts (includ ing
knobs and controls that may appear to be insulating) can render an electric s hock.

Use the Proper Power Cord

U se only t h e power cord and co nnector specified for your prod uct.

Use only α power cord that is in good condition.

For detailed information on power cords and connectors, see the power module manual .

Refer cord a nd connector c hanges to q ualified service personnel .

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type, voltage rating and current rati ng as

specified in th e parts list for your product .

Refer fuse replaceme nt to q ualified service personnel .

Do Not Operate in Explosive Atmospheres

Το ανο~d explosion , do not operate th is product ί η an ex plosive atmosph ere unless it has been
specifically certified for such o peration.

Do Not Operate Without Covers

To avoid personal i nj ury, d o not operate t his product without covers or panels installed . Do not

apply power to the plug-in via α plug-in extender.
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Do Not Service Alone

Do not perform internal service or ad j ustment of this prod uct unless anot her person capable of
renderi ng first aid and resuscitation is prese n t .

Use Care When Servicing With Power On

Dangerous voltages exist at several points in t h is product . To avoi d person al in j ury, do not
touch exposed connections an d com ponents w hile power is on .

Disconnect power before removing protective panels, sol dering, or replacing com ponents .

Power Source

SERVICING SAFETY SUMMARY
FOR QUAL IFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Th is product is inte nded to operatefrom α power sourcet h at will not apply moret h an 250volts
rms between the supply conductors or between either su pply conductor an d ground . Α
protective ground connection by way of t h e ground ing conductor in t h e power cor d is
essential for safe operation .
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The FG 504 Function Generator .



Introduction

The FG504Function Generator provides low distortion
si ne, square, triangle, ramp, and pulsewaveformsoverthe
freque ncies from 0.001 Hz to 40 MHz i n ten decades . Α
user-definable custom frequency range is also available.
The output amplitude is 10 mV to 30 V peak-to-peak into
an open circuit and 5 mVto 15 V peak-to- peak into α 50 Ω
load . The output im peda nce is 50 Ω. The FG 504 may be
swept between the START and STOP FREQ dial settings
with α li near or logarithmic sweep. The outp ut may be
phase locked, gated, or triggered for single cycle output .
The out put waveform may be shifted ±80° from the
triggeri ng waveform . The symmetry of the out put wave-
form may also be varied . For the slower frequencies, the
output may be held at any level by pus hing thefront pa nel
b utton labeled HOLD.

Α voltage-controlled freq uency (VCF) in put controls
theoutput frequency from an external voltage source . The
output freq uency can be swept above or below the
selected frequen cy, to α maximum of 1000:1, depend ing
on the polarity an d am plitude of the VCF i nput and the
selected output frequency . Provision is also made for
amplitude modulati ng the sin ewave output from an exter-
nal source.

SPECIFICATION

Table 1-1

Performance Conditions

ELECTRICAL CHARACTERISTICS

Section 1-FG 504 (SN 8040000 & UP)

The variety of swept and modulated signals available
from the FG 504 make it especially useful for such
applications as testi ng amp lifier or servo-system re-
sponse, distortion, and stability . It is useful for fm
generation, as α beat frequency oscillator , as α gated
triggere d or phase-locked logic i nterface, or as α source
for various ram p or p ulse waveforms. It is also useful as α
source for amplitude modulated signals for various pur-
poses.

SPE CI FICATION

The followi ng electrical characteristics are valid if the
FG 504 is calibrated at an ambient temperature between
+20°C and +30°C and is operated at an ambient
temperature between 0°C and +50°C, unless otherwise
noted. Forced air circulation is required at tem peratures
above +40°C. Allow α one-hour warm-up period before
performing verificatio n tests.

Characteristic Performance Requirement Supplemental I nformation

Freque ncy

Range

Si ne-wave, sq uare-wave, .001 Hz to 40 MHz calibrated
and triangle i n 10 overlapping ste ps

Ramps, pulses, or waveforms .001 Hz to nominally 4 MHz.

waveforms requiring use of
variable SYMMETRY control

Duty Cycle _<7ο/ο to >93ο/ο below 1 MHz
<20°/ο to >80ο/ο above 1 MHz

.5 Χ 10' position of =400 kHz maximum . Α 5 μF

MULTI PL I ER switch ( User capacitor provides α full-scale
selected timing capacitor) frequency of -=400 Hz . The

factory-i nstalled capacitor gives
α 20 Hz to 20 kHz ran ge for the
.5 Χ 10' position of
the MULTI PL I ER switch .
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Table 1-1 (cont)

Characteristic Performance Requirement Supplemental Information

Frequency (cont)

Resolution 1 part in 10" of full-scale
setting usingthe FREQUENCYVERNIER
control, as measured with α
frequency counter.

Stability Applies to calibrated portion of the
FREQUENCY Hz dial only .

Time <-0.05ο/ο for 10 minutes The instrument must be at α
<-0.1 ο/ο for 1 hour constant ambient temperature
-<0.5 ο/ο for 24 hours between 0°C and +50°C and

checked after α 1-hour warmup .

Temperature See Dial Accuracy

Dial Calibration 1 to 40 Hz ( Χ MULTIPLIER
setting) calibrated ; 0.1 to 1 Hz
(Χ MULTIPLIER setting) uncalibrated .

Dial Accuracy

FREQUENCY Hz (START) Within 3ο/ο of full scale from Measurements made at an ambient
d ial 0.001 Hz to 4 MHz. Within 6ο/ο of temperature between +15o CC and +35'C

full scale from 4 MHz to 40 MHz. after 1 h our warmup .

STOP FREQuency d ial Within 5ο/ο of the difference STOP FREQuency d ial is
between the start and stop uncalibrated on the 10 6
frequencies plus the FREQUENCY MULTIPLIER range.
Hz (START) dial error.

Maximum Frequency R anges for Maximum to
Dial, Sweep Frequency, and MULTIPLIER Minimum Freq-
Voltage Controlled Setting ency Ratios
Frequency (VCF) M odes 106 500:1

105-101 ->1000:1
10 1 , 1, 10-1 , 10-1 ->100:1
10-s 40:1

Internal Sweep Linear or Logarithmic .
Accuracy Limited by Start and Stop

Frequency Specifications ; use
external frequency counter if
greater accuracy is required .

Sweep Duration 100 s to 0.1 ms in six decades
(selected by SWEEPDURATIONswitch) .
VARiable control overlaps decades.

Stop Frequency to Within 2ο/ο from 100 s to 1 ms
Swept Stop sweep duration .
Frequency Error Within 10ο/ο from 1 ms to 0.1 ms

sweep duration .

LINear SWEEP 0 V to +10 V. Output impedance 1 kΩ.



W it hin 5ο/ο from 100 s to 1 ms,
Wit hin 10 ο/ο from 1 ms to 0.1 ms .

At least 30 V ρ- ρ i nto an open
circuit, at least 15 V i nto 50 Ω .

W it hin ±0.5 d B.
W it hin ±2 dB from 40 kHz
to 40 MHz.

Internal Sweep (co nt)

OUTPUT Am plitude

Accuracy

SWEEP TRIGger I NPUT

Input sensitivity

Level

M aximum In put

Voltage-controlled
Freq uency In put (VC F)

Nomi nal Sensitivity
( Hz/volt)

Maximum Frequency

Minimum Frequency

Slew Rate

I n put Impedance

OUTPU T Signal Amplitude

Flatness

Sine-wave

0.001 Hz to 40 kHz
40 kHz to 40 MHz

Triangle

0.001 Hz to 40 kHz
40 kHz to 40 MHz.

Sq uare-wave

0.001 Hz to 20 MHz
20 MHz to 40 MHz

Si ne-wave, Triangle,
an d Sq uare-wave Am plitude
Match

Table 1-1 (cont)
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=4 Χ MULTI PL I ER setti ng per
volt . Α positive-goi n g voltage
i ncreases freq uency.

Maximum freq uency d ivided by VCF
range (see Maximum Frequency Ranges
for Dial, Sweep Frequency, and
Voltage Controlled Frequency (VCF)
Modes) .

Typically wit hin ±0.5 d B to
40 MHz. Reference at 10 kHz.

Reference at 10 kHz.

Reference at 10 kHz.
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Table 1-1 (cont)
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Characteristic Performance Requirement Supplemental Information

Output ATTENUATOR

Maximum Open-
Attenuator circuit Output

Step Voltage (p-p)

0 dB 30 V
-10 dB 9.5 V
-20 dB 3 V
-30 dB 950 mV
-40 dΒ 300 mV
-50 dB 95 mV

Accuracy W it hin ±0.5 dB/decade.

VARiable Control Provides up to -20 dB
additional attenuation to reduce
t he mi nimum output signal amplitude
to 10 mV.

OFFSET Range

Into O pen Circuit ±7.5 V Maxim um sig nal pl us offset
I nto 50 Ω ±3.75 V peak out put amplit ude of

±20 V i nto an open circuit and
±11 .25 V i nto 50 Ω. Offset
defeatable by front-panel control .

Output Waveforms

W it hout Use of SYMMETRY Si ne, Trian gle, and Square
(variable) control

W it h SYMMETRY (variable) Ramps and Pulses . Duty cycle range
Control is <_7ο/ο to >93ο/ο for all variable

symmetry waveforms below 1 MHz;
limited to -20% to ~80% for
tria ngle and si ne-waveforms above
1 MHz.
Actuation of SYM METRY control
d ivides output frequency by
approximately 10 .

Triangle

Symmetry Ty pically wit hi n 2ο/ο from
0.001 Hz to 10 Hz .

10 Hz to 400 kHz W it hin 1 ο/ο .
400 kHz to 40 MHz Wit hin 5ο/ο . On calibrated portion of

FREQUENCY Hz d ial .

L i nearity M easured from the 20 ο/ο point to the
80 ο/ο p oi nt of the wavefo rm. Typically
wit hin 2ο/ο from 0.001 Hz to 10 Hz .

10 Hz to 400 kHz W it hi n 1 ο/ο.
400 kHz to 4 MHz W it hin 2ο/ο.
4 MHz to 40 MHz W it hi n 10 ο/ο.
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Characteristic Performance Requirement Supplemental Information

Outp ut Waveforms (cont)

Sine-Wave

Total Harmonic Typically _<1 ο/ο from 0.001 H z to
Distortion 20 H z, measured under the following

20 Hz to 40 kHz <-0.5 ο/ο . conditions : Temperature +10°C to
40 kHz to 1 MHz Greatest harmonic at least +35°C ambient terminated

30 dB down . into 50 Ω ; zero offset ; <_30 dB
1 MHz to 40 MHz Greatest harmonic at least attenuation, and with

20 d8 down . FREQUENCY Hz (START) d ial set
between 4 and 40 .

Sq uare-wave

RISE AND FALL TIMES _-6 ns 10 ns to 100 ms in 7 steps Applies to pulse waveforms also .
FIXED measured from 10% to 90%

Aberrations _-5% ρ -ρ plus 30 mV into 50 Ω load .

VARiable 10 ns to 100 ms in 7 steps . Period of waveform must exceed
Measured between the 10% and combined rise and fall times

90% points of Amplitude ; accuracy by %20 ο/ο .

within 30% . VARiable control has
10Χ range.

AM INPUT

Dc to 4 MHz 5 V ρ- ρ signal produces 100ο/ο When driven from α source
mod ulation of α sine-wave carrier impedance <_600 Ω .
with <_5%ο distortion at 70 ο/ο
modulation .

4 MHz to 40 MHz ~10ο/ο distortion at 65 ο/ο M odulating frequencies from 20 H z
mod ulation . to 20 kHz . M odulation frequency

bandwi dth is do to 100 kHz . Α
mod ulating source impedance of
_<10 kΩ ensures proper
modulation and divides the out-
put amplitude by 2 .

Inp ut Im pedance _>1 ΜΩ .

External TRIG/GATE/
Φ LOCK Input

Inp ut Im pedance >_10 kΩ .

Sensitivity _<1 V p-P .

Maximum Input Amplitude +20 V .

TRIG

LEVEL -1 V to +10 V. For triggering α single cycle
of generator waveform .

M inimum Period 75 ns .
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Table 1-1 (cont)
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Characteristic Performance Requirement Supplemental Information

Exter nal TRIG/GATE/
Φ LOCK In put (cont)

Maximum Trigger
Frequency _>20 MHz.

GATE

Mi nim um Period 75 ns.

Maximum Gated
Frequency +20 MHz. For gating multiple-cycle burst

of generator waveform .

Φ LOC K
100 Hz to 40 MHz. Capture range: ± 10 major dial divi-
Adjust range ±80° from sions from 100 Hz to 4 MHz; ±8
0 100 Hz to 4 MHz. major dial divisions from 4 MHz to

40 MHz (40 MHz may not capture,
but will track.)

4 MHz to 40 MH z ±8 maj or dial divisions.

Loc k Range Generator will lock to α changi ng
external signal, without readjusting
t he PH AS E control, within ±10
ma j or d ial divisions from 100 Hz
to 4 MHz and wit hin ±1 MHz
from 4 MHz to 40 MHz.

PHASE

Phase Adj ustment Range ±80° from 0.001 Hz to 4 MHz .

MAN Manual Trigger/Gate front-panel
push button .

TRIG OUTPUT 0 V to +2 V from 50 Ω .

HOLD

Drift 10 ο/ο of ρ- ρ out put am p litude/ h our.

Range 0.001 Hz to 400 Hz .



Finish

Characteristics

Table 1-2

ENVIRONMENTAL CHARACTERISTICS

Weight

Overall Dimensions

Table 1-3

PHYSICAL CHARACTERISTICS

Anodized aluminum panel and chassis.

3.75 pounds (1 .7 kg).

Specification-FG 504 (SN Β040000 & UP)

Description

Width 5.312" (13.49 cm), Length 12.125" (30.8 cm),
Height 5.0" (12.7 cm) .

Characteristics Description

Temperature

Operating 0°C to +40°C (+40°C to +50°C; forced air required).

Storage -401C to +750C.

Altitude

Operating To 15,000 feet (4,570 meters) .

Storage To 50,000 feet (15,250 meters) .

Vibration

Operating and non-operating 0.64 mm (0.025") displacement, 10-50-10 Hz sinewave, 54 minutes.

Shock

Operating and non-operating 50 g's (half sine), 11 ms, 12 shocks .

Transportation Qualified under National Safe Transit Association Test,
Procedure 1Α Category ΙΙ .



INSTALLATION AND REMOVAL
INSTRUCTIONS

The FG 504 is calibrated and ready to use when
received . It operates in any two compartments of the
ΤΜ 500 series power modules except theTM 501 . Referto
t he power module instruction ma n ual for line voltage
requirements and power module operatio n. Forced air
cooling is required for operation between 40 and 50
degrees centigrade.

REV ΜΑΥ 1981

Turn the power module off before inserting or
removing the FG 504 ; otherwise, arcing may occur
at the rear interface connectors . Arcing reduces the
useful life of the connectors and damage may be
done to the plug-in circuitry.

Fig . 2-1. FG 504 Installation and Removal.

Section 2-FG 504 (SN Β040000 & UP)

OPERATI NG I NSTRUCTIONS
Check for plastic barriers on t he interconnecting jacks

of t he power module i n t he selected compartments . If
there are barriers present and t hey do not matc h the cut-
outs i n the FG 504 circuit board edge connectors, t hey
may indicate special rear i nterface connections for
another type of instrument . Do not insert t he plug-in until
this has been verified by qualified service personnel .

When the u nits areproperly matched, align the FG 504
with t he up per and lower guides (see Fig . 2-1) of the
selected compartments . Insert t he FG 504 into the com-
partment and press firmly to seat the circuit board s in the
interconnecting j acks. The POWER light should be il-
lumi nated when the power module switch is turned on .

To remove the FG 504, pull the release latc h, which is
located on the lower left corner, until the circuit board
edge connectors disconnect from t he power module
jac ks. The FG 504 will now slide out of t he power module .

English 2- 1
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Output Connections

The output of the FG 504 is designed to operate as α
50 Ω voltage source working into α 50 Ω load . At higher
frequencies, an unterminated or improperly terminated
output will cause excessive aberrations on the output
waveform (see Impedance Matching discussion) . Loads
less than 50 Ω will red uce the waveform amplitude.

Excessive distortion or aberrations, due to improper
termination, are less noticeable at the lower frequencies
(especially with sine and triangle waveforms) . To ensure
waveform p urity, observe the following precautions :

1 . U se good quality 50 Ω coaxial cables and connec-
tors .

2. M ake all connections tight and as short as possible .

3. Use good q uality attenuators if it is necessary to
reduce waveform am plitude applied to sensitive circuits .

4. Use terminations or impedance-matching devices to
avoid reflections when using long cable (6 feet or more) .

5. Ensure that attenuators, terminations, etc., have
adequate power h andling capabilities for the output
waveform .

If there is α do voltage across the output load , use α
coupling capacitor in series with the load . The time
constant of the coupling capacitor and load must be long
enough to maintain pulse flatness .

If the FG 504 is used in early models of the TM 500
Series Power Modules, ripple on the output wave-
form can be excessive in some cases. The ripple
results from Power Module transformerphasing that
is incompatible with FG 504 operation; however, the
problem is easily cured. Refer to qualified service
personnel for checking transformer phasing.

OPERATING CONSIDERATIONS

English 2-2

NO ΤΕ

CONTROLS AND CONNECTORS

FREQUENCY (Hz) : Selects frequency of opera-
tion, or lowest frequency in sweep mode .

STOP FREQUENCY(Hz) : Selects highest frequen-
cy in sweep mode .

FRED =10: Lamp indicates when SYMMETRY
knob is pulled out.

RUN: (Button out) for normal operation.

HOLD: (Button in) Disables the generator and
provides an output do level equal to the level of the
signal when the button was pushed. (5 lower
frequency ranges only .)

VCF INPUT: Externally applied voltage varies
output frequency.

FREQUENCY VERNIER: For fine frequency
variations .

MULTIPLIER:Determines range of FREQUENCY
d ial .

ί~ AM INPUT: Externally applied signal modulates
sine wave output .

9Ο LATCH: Pull to remove the plug-in .

INPUT: Apply external gating, triggering, or phase-
locking signals to this connector.

MAN: Provides α manual trigger in TRIG operation
or manual gate in GATE operation to control the
output waveform.

LEVEL: Selects the beginning voltage level on
INPUT waveform for triggered, gated , or phase-
locked operation.

Φ LOCK: Button in locks output waveform frequen-
cy to signal applied to INPUT connector.

GATE : Button in causes generator to produce α
waveform during α h igh level at the INPUTconnec-
tor.

TRIG: Button in causes generator to produce one
cycle of output waveform for each positive-going
INPUT signal .

16 FREE RUN: Button in causes continuous output
waveform .
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PHASE : Selects phase lead or lag up to =+-80
degrees from selected triggeri ng level on I NPUT
sine or ramp waveform s.

TRIG OUTPUT: Produces one positive pulse for
each positive cycle of selected waveform . ( Except
sq uare wave output corresponds to negative cy-
cle.)

OUTPUT: Connector for generator OUTPU T
waveform .

REV ΜΑΥ 1981

VAR: Varies OUTPU T am p litud e betwee n steps of
ATTENUATOR switc h .

ATTENUATOR (dB): Varies am p litude of OUTPUT
waveform in steps of 10 d B.

F ig . 2-2. FRONT Panel Controls and Connectors.

O perating I nstructions- FG 504 (SN Β040000 & U P)

LI N SWEEP OUTPU T: Provid es α 0-10 V linear
sweep output whenever t h e sweep is running .

SWEEP TRIG INPUT: Apply α trigger waveform
hereto start t he sweep when using the TRIG SW P.

VAR: Varies t he rise and fall times of t h e square
wave .

RIS E and FALL TIME: Varies rise and fall time of
square wave in ste ps.

SYMMETRY: Pull and turn to ad j ust waveform
symmetry . Divid es out put freq uency by ten and
lights =10 light . (Call-out 3.)

VAR : Varies swee p time between steps of SWEEP
DURATION control .
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Ζ6

	

SWEEP DURATION: Selects duration of frequency
sweeping ram p .

TRIG LEVEL: Selects level on SWEEP TR IG I N P UT
t hat starts sweep ram p .

MAN TRIG : Provi des ma n ual sweepwaveform start
when pressed i n.

31 OFFSET: Pull and rotate to offset t he OUTPUT
waveform from 0 V at th e OUTPUT connector .

AM CARR I ER AMPLITUDE =2 : Lamp lig hts when
impedance at AM I NPUT <_10 kΩ .

33

	

(SINE WAVE): B utton in selects sine wave output .

(TRIANG LE WAVE): B utton in selects triangle
wave output .

35 (SQUARE WAVE): B utton in selects square wave
Ο output .

English 2-4

STOP FRED: Button in sto ps freq uency sweep at
highest (STO P ) freq uency . Button out sweeps
frequency from START to STO P settings on FRE-
Q UENCY dial .

g1 LOG SWP/L I N SWP: Button in produces
logarithmic sweep . B utton out produces α li n ear
sweep.

TRIG SWP /FREE RUN: B utton i n causes sweep to
start wit h trigger . B utton out causes t he sweep to
free ru n .

POWER: Indicates when power is applied to
FG 504 .

F I RST TIME OPERATION

The Controls and Co nnectors pages give α descri ption
of t he front panel controls and connectors . Thefreq uency
determining controls are outlined in blue, t he trigger
function co ntrols and in puts are outli n ed ί η green, and the
internal swee p fu n ction controls and inputs are outlined in
orange on t he FG 504 fro nt panel .

Connect α 50 Ω b nc cable terminated in 50 Ω to the
vertical i n put of an oscilloscope . Set the oscilloscope to :

Vertical

	

1 V/Div DC coupled
Horizontal time base

	

1 millisecond/Div

Adj ust t he oscillosco pe to display at least five full
cycles of the si ne wave . Now alternately pus h ί η t he sq uare
wave, sine wave, and the triangle wave buttons in the
unmarked section and observe the different waveshapes .
Rotate t he ATTENUATO R and VA R controls to verify that
t he out put am plitude c hanges . Return t hem to t h e preset
conditions . Pull out t he O FFS ET knob and rotate it . N otice
t he c h ange in d o level of t h e outp ut waveform . Return the
OFFSET k nob to the i n position .

Press t he square wave button i n . Rotate the R IS E and
FA LL TIME switch t hrough its range . Note t he change of
square wave sha pe . R eturn t he RISE and FA LL TIME
switch to the PRESET positio n . Pull the SYMMET RY knob
to its out position and rotate it t hroug h its range . N ote the
c hange of waveshape for t he square wave, t he triangle
wave, and the si ne wave with the appropriate buttons
pushed i n . Return the SYMMETRY k nob to its in position .

W ith the three buttons in the orange section in the out
position, switch the SWEEP DURATION switc h to 1 s .
Note that the output frequency changes from α low
frequency to α higher frequency once α second . Press the
LOG SWP button in an d note that t hefrequency c h ange is
slow at first and t hen more rapi d . Press the STO P FREQ
button and note t hat t he sweep stops at t he highest
frequency of the sweep range . Rotate th e STO P FREQ
knob on t he main dial i n t he bl ue seciton of t he panel . N ote
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For first time operation,

Blue section :

preset t he controls as follows :

FREQ UENCY Hz
(Main Dial) 10
STOP 40
MULTI PL I ER 10 1
HOL D/ RUN RUN (out)
VAR Fully cw

Green section :

FREE RUN In

Orange section :

SWEEP DURATIO N OFF

Unmarked section :

Sine Wave In
RISE and FA LL TIME FIXED
ATTENUATOR -10
VAR Fully cw



t hat the STO P FREQ is set by t he STO P FREQ dial .
Release th e STO P FREQ button and press t he TRIG SWP
button . Note that the freq uency no longer changes . Press
t he MAN TRIG button and note t hat t he frequency
changes once . Return the SWEEP DURATION k nobtot he
OFF position .

Press the T RIG button in the green section of t he panel
in . Note that t he OUTPUT signal stops . Press t he MAN
button in t h e green section in and note t hat there is one
complete output cycle for each time t he MAN switch is
pressed . Press t he GATE button in . Now press th e MAN
button . Note t h at the output waveform is continuous while
the MAN button is pressed . Press the FREE RUN button in
again for continuous out put .

The out put frequency co ntrols are outlined i n blue .
Vary the FREQUENCY control to see t he effect on t he
output frequency . The output frequency MULTI PL I ER
Knob selects the frequency range covered by t h e main
dial . Switch the MULTI PL I ER k nob to th e 10- Ζ range . As
the signal am plitude slowly varies on the oscilloscope,
pus h t he HO L D/ RUN button in and release it several times
to see t hat t he oscillator stops at on e point on the
waveform and then begi ns at the same poi nt w hen the
button is released .

This completes the first time operation of t he instru-
ment .

Risetime and Falltime
If the output pulse from t he FG 504 is used to measure

the rise or falltime of α d evice, consider th e risetime
characteristics of t he associated eq ui pment used . If t he
risetime of the device under testis at least ten times longer
than t he combi ned risetimes of t he FG 504 plus t he
monitoring oscilloscope and associated cables, the error
i ntrod uced will not exceed 1 ο/ο . This error can generally be
ignored . Wh en the rise or falltime of the test device is less
t h an ten times as long as t h e combined risetimes of t he
testing system, the actual risetime of the system must be
determined . T h is is fou nd from the risetime of eac h
com ponent making up t he system . The total risetime
eq uals t he square root of t he sum of t he squares of t he
i ndivi d ual risetimes, or :
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Once th e risetime of th e system is known , t h e risetime
of the device under test can be found by using the
preceding met hod .

The p h ysical and electrical characteristics of the pulse
transmitting cable determine t he characteristic im-

Operating I nst ructions-FG 504 (SN Β040000 & UP)

pedance, velocity of propagation, and amount of signal
loss . Signal loss is related to freq uency . Α fewfeet of cable
can attenuate high frequency information i n α fast-rise
pulse . It is therefore im portant to keep t hese cables as
s hort as practical .

When signal comparison measurements or time
difference determi n ations are made, the two signals from
the test device s hould travel through coaxial cables with
identical loss and time delay characteristics .

Impedance Matching

As α pulse travels down α transmissio n li n e, each time it
encounters α mismatch (or an im pedance d ifferent than
that of t he transmission li ne), α reflection is generated and
sent back along t he li ne to t he source . The amplitude and
polarity of the reflections are determined by t he im-
pedance mismatch encountered . If the im pedance mis-
match is α h ig her value than the line impedan ce, t he
reflection will be of the same polarity as t he a pplied sig nal .
If it is α lower value than the line im pedance, t he reflection
will be of opposite polarity.

If the reflected signal returns before t he p ulse is ended ,
it adds to or subtracts from the am plitude of t he pulse . This
distorts the pulse shape and am plitude .

If the FG 504 is d riving α hig h im pedance such as the
1 ΜΩ i nput impedance (paralleled by α stated capac-
itance) of thevertical i nputtoanoscilloscope, connectthe
transmission line to α 50 Ω attenuator, 50 Ω terminatio n ,
and t hen the oscillosco pe i np ut . The attenuator isolates
t he input capacitance of the device, and the FG 504 is
properly terminated .

Free Running Output

Select the desired waveform (sq uare, triangle, or si ne)
by p us hing the a ppropriate button marked with
SQUAREWAVE, TR IANGLE , or SINEWAVE symbols .
Pus h the FREE RUN butto n . Ma ke certain the SWEEP
DUR ATIO N switc h is in t he O FF position . Select t he
desired frequency wit h the MULTI PL I ER a n d FRE-
QUENCY Hz (START) dials . The FREQ UENCY VERN I ER
control permits fine freque ncy ad justments . Connect t he
load to the OUTPUT terminal . M ake certain the HO LD
button is out . Set t he ATT ENUATOR control for t he
desired pea k-to-peak output amplitude . Use t he VAR
k nob to vary the amplitude between the steps .

The waveforms without offset center around 0 V . To
offset the waveforms, pull and rotate th e OFFSET control
for t he d esired offset . If α square-wave out put is selected,
ad j ust t he R IS E an d FALLTI ME control for the desired
values . The VAR knob varies these times between t he
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control steps. Α trigger sig n al, one for each cycle of t he
selected waveform, is available at the TRIG OUTPUT
connector.

When usi ng t he si ne or triangle waveform output with
th e MULTI PL I ER in the slowest five positions, the
waveform output may be stopped by pushing t he HOLD
button . The waveform generator stops and t he FG 504
outputs α do voltage equal to the voltage the triangle or
si ne waveform reac hed wh en the button waspushed . This
feature does not operate on t he square waveform .

When pulled out, the SYMMETRY control divides t he
output frequen cy (FREQ =10 indicator lit) by te n , and
varies t he time based symmetry of the selected waveform .

Pull this control and turn for the desired symmetry u sin g
any of t he three basic waveforms.

Triggered or Gated Operation

Wit h the FG 504 set for free running operation as
described in the previous paragraphs, apply the triggering
or gating sig nal to the I NPUT connector. If only οηe cycle
of the out put waveform per trigger is desired, push the
TRIG button and set the LEVELcontrol for the level on the
triggerin g waveform at which t he output waveform is to
begi n. If more than one cycle of the output waveform is
desired, press t he GATE pushbutton . The FG 504 out put

now begins at the triggeri ng level an d continues until th e
waveform at the in put con nector drops below t he trigger-
i ng level . The output duration is now the d uration of t he
gating waveform . The number of cycles per burst may be
ap proximated by dividing th e gating signal duration byt he
period of the FG 504 output freq uency. 1 η t h e gated mode
of operation, t he FG 504 always com pletes the last cycle.
If, at t he termination of the gati ng waveform, less th an
a pproximately 270° of the last cycle remai ns, an ad-
ditional cycle is completed .

in triggered or gated operation the PH ASE control
varies the start of the triangle or si ne out put waveform by
±80° . This phase change is measured from t h e 0 V, 0°
point on t he out put waveform .

To man ually trigger or gate t he FG 504, tur n t he LEVEL
control fully cloc kwise and p us h t heTRI G or GATE button
as desired . In the TRIG mode, pushi ng the MAN button
triggers one cycle of the output waveforms. In t he GATE
mode, the selected output waveform continues as long as
the MAN button is pressed i n .

Voltage Controlled Frequency Operation

The output frequency of th e FG 504 ca n be swept over
α frequency range of 1000:1, depending on the
MULTI PL I ER setti ng, by applying α 0 V to 10 V signal to
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t he VCF I NPUT connector. See Figure 2-3 for t he max-
im um vcf range for each MULTI PL I ER setti ng. It may be
necessary to vary t he FREQUENCY VERN I ER control to
obtai n t he full 1000:1 swept range or t he lowest swept
frequency desired .

ί7
Ζ
f-ω
ω
l7
Ζ
α
σ
σω
Jα
J
Σ

106

105

10°

10'

10 2

10 - ' ~

10 -2

10-'-

Custom positionwith factory installed capacitor.

4 Hz

	

400 Hz

0.4 Hz:

	

40 Hz

0.04 Hz

	

4 Ητ

0.004 Hz

	

0.4 Hz

0.001 Hz

	

0.04 Hz

4 kHz

80 kHz

	

40 MHz

400 Hz

	

400 kHz

40 Hz

	

40 kHz
20 Hz_

	

20 kHz
4 Hz

	

4 kHz

4 MHz

10-' 10 -2 10-' 1

	

10

	

102 10' 104 10 5 106 10' 108
Frequency Hz

Custom Timing Range

2028-03

Fig. 2-3. Graph showing range of frequencies for each
MULTI PL I ER setti ng that can be swept with α 0 to 10 V signal
applied to the VCF I NPUT.

The polarity of the vcf input signal determines t he
d irectio n t he output frequency is swept from t he freq uen-
cy set by t he MULTI PL IER, FREQUENCY Hz (START),
an d FREQUENCY VERN IER controls . Α positive-going
voltage raises the freq uency while α negative-goi ng
voltage lowers the frequency. Α voltage that varies
symmetrically about 0 V sweeps the out put frequency
symmetrically about t h e center freq uency determi ned by
the freque ncy controls (see Figure 2-3) .

Since the vcf input am plitude versus frequency is α
linear relations hi p, the freq uency output may be deter-
mined from th e vcf input amplitude and the FREQUENCY
Hz d ial position . VCFsensitivityist he h ighest possibledial
setti ng (40) times t he MULTI PL I ER range d ivided by the
maximum VCF input voltage (10 V ).I n t he FG 504,thisisa
nomi nal sensitivity (Hz per V) . of 4timest heMULTI PL I ER
setting. For example, wit h α 10' MULTI PL I ER setti ng, α
two-volt change at th e VCF I NPUT will ch angethe output
freq uency 8 kHz.

T h is feature permits t he user to install α custom swe pt
frequency range. The .5 Χ 10' position of the MUL-
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Τ 1 PL I ER switch is used for th e custom range. The factory-
installed capacitor (C248) for this position of t he
MULTI PL I ER switch provides α swept range from 20 Hzto
20 kHz.

Phase Locked Operation
The frequency of the outp ut waveform may be syn-

chronized with an externally-applied reference signal .

Proper adj ustment of t he LEVEL and PHASEco ntrols is
easier if t hey are adj usted first i n the TRIG mode . Set t he
FREE RUN frequency of the FG 504 somewhat hig her
than t he frequency of the reference sig nal ap plied to the
I NPUT connector, and t hen select t he TRIG mode. Adjust
the LEVEL co ntrol for stable triggeri ng an d (if viewing on
an oscilloscope) ad j ust the output frequency of the
FG 504 until it is nearly the same as t he freq uency of the
signal applied to the I NPUT connector. Set the PHASE
control at 12 o'clock (for 0° with sine wave selected) an d
press ΦLOCK . Readj ust the PHAS E control, if necessary,
to obtain α stable output at the desired ph ase. ThePHAS E
co ntrol range decreases above 4 MHz.

Α jumper allows the VCF I NPUTto function as α phase
modulati ng i np ut when t he FG 504 is operated i n the
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The output frequency of t he FG 504 must be set to wit hin
±10 major d ial divisions of the frequency of the externally
applied sign al (the "1" on the dial is the lowest maj or dial
division) . Connect t he reference signal to the I NPUT
connector and p ush t he ΦLOCK pushbutton . The PHAS E
control varies t he phase of theoutput waveform ±80° with
respect to the reference signal waveform . The LEVEL
control adjusts the triggeri ng poi nt on the reference
waveform .

Fig . 2-4. Swept frequency range with 10 V signal applied to VCF IN connector.

PHASE LOC K mode . The phase modulati n g i nput voltage
limits are ±2.5 V, with an upper frequency limit of 1 kHz.
When phase locked , the phase modulating voltage varies
t h e output phase by approximately 5°/V.

Amplitude Modulating In put

To amplitude modulate the output waveform, connect
the modulating signal to th e AM I NPUT connector. Push
the SINEWAVE push button and set the FREQUENCY Hz
dial for the desired carrier frequency. Refer to the
Am plitude Modulating Input specification for more i nfor-
mation about t his mode of operation.
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Internal Sweep Operation

Select the time for one complete sweep with the
SWEEP DURATION control . Use the VAR knob to obtain

sweep times between steps . Set t he FREQUENCY Hz

(START), STOP FREQ, and MULTI PL I ER dials for the
desired swept frequencies. Select eit her α logarit hmic or

linear sweep rate by pus hing or releasi ng the LOG/L I N

SWP p ushbutton . Release the STOP FREQ pus hbutton .

Use t he FREQ UENCY VERN I ER control to set the START
frequency when sweepin g from frequencies lower t han
the "1" calibration figure on the dial . if atriggered sweep is

desired , p ush the TRIG SWP pushbutton and connect t he

trigger sig nal to the SWEEP TRIG I NPUT connector .

A dj ust the LEVEL control so th e sweep starts at the

desired level on t he triggeri ng waveform . If free running

operatio n is desired, release the TRIG SWP pus hbutton .

+1 .5Υ
(min.)

+0.5V
OV

+1 .SV-
(min.)~ -- ___-____

OV

+10V
(+1.5V
min .)

OV

LEVEL--------
+1VtO+10V

LEVEL
+1V (min.)

_ LEVEL
+1V to +10V

2028-38

Fig . 2-5. Trigger Signal amplitude requi rements and triggering

points.

TR IG OUTPUT'
Waveform

Triangle
Waveform*

Sinewave

Squarewave*

'Duty cycle of the TRIG OUTPUT waveform follows the

duty cycle of the OUTPUT waveform.

	

2028-39

*Also ramps or pulses u sing the SYMMETRY control .

Fig . 2-6. Phase relationships between OUTPUTwaveforms and

the TRIG OUT wavefo rm.
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The sweep may be stopped and the output frequency held
at any time by push ing the STO P FREQ push button . The
li near sweep voltage is available at the SWEEP OUT PUT
con n ector .

External Input Signals for Trigger, Gate, Phase
Lock , and Sweep Trig M odes

External inp ut signals for these modes must be at least

1 V ρ -ρ around t he do voltage set by t he LEVEL control

(+1 V to +10 V) . With the LEVEL control at or near
min imum, t he external signal must, at least, pass through
+0.5 V and +1 .5 V. For exam ple, an extern al signal w hose
amplitude is symmetrical about 0 V (such as α sine wave)

must be at least 3 V ρ -ρ (+1 .5 V to -1 .5 V) . Typical i nput
signals are as shown in Figure 2-5 .

Fig. 2-7. BASIC FUNCTIONS. Square, triangle, and sine

waveforms selected by front panel pushbuttons.

Fig. 2-8. RAMPS AND PULSES. These are obtained from the

basic waveforms by using the SYMMETRY control .
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Fig. 2-9 . VARIABLE RISE AND FALL TI MES. By varying th e rise
and fall times i n the square wave mode various pulse shapes are
formed.

Fig. 2-10 . LINEAR SWEEP . Select the start and stop f requencies
and the intern al li near ramp for α swept outpu t f rom the start to
stop f r equencies i n the selected time .
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Fig . 2-11 . LOGARITHMIC SWEEP. Use t he same setup as in Fig .
2-10. Select th e logarithmic ram p. The frequency is swept at α
logarit hmic rate . The logarithmic ramp voltage is not exte rn ally
available .

Fig. 2-12. NARROW BAND SWEEP . The top trace shows the
triangle wavefo rm swept by α li near ramp. The sta r t frequency is
9 .52 kHz and the stop frequency is 10.52 kHz. This function is
useful for narrow band sweep testing . The bottom t race is t he
sweeping ramp.
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Fig. 2-13. GATED OPERATION. The top three traces are various
output waveforms and the bottom trace is t he gating waveform
applie d to the t rigger INPUT connector with the GATE
pushbutton pressed in . Note the additional cycle completed after
the waveforms are gated off .

Fig. 2-14. TRIGGERED OPERATION. The top three t races are the
va r ious output t r aces selected . The bottom trace is t h e triggering
wavefo rm applied to the trigger INPUT connector with the TRIG
mode selected . Note th at only one cycle of t he output wavefo rms
is completed .
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Fig . 2-15 . PHASE CONTRO L OPERATION . This photog raph
illust rates PHASE cont r ol usage in the triggered mode . The five
super-imposed traces illustrate t he ef f ect of t he phase cont rol .
T h is cont rol provides approximately ±80° of sh ift . The bottom
trace is the triggeri ng waveform .

Fig . 2-16 . PHASE LOCKED LOOP. The bottom trace is t he sign al
applied to th e INPUT connector i n the Φ LOCK mode of
operatio n. The middle trace is t h e output phase locked to the
inpu t signal . The toptraces show the effect of t he PHASE cont rol .
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Fig . 2-17. AMPLITUD E MODULATION . The top t r ace shows the
100ο/ο modulated envelope and the bottom t race the modulating
signal . ±2.5 volts modulates the output 100ο/ο . (5 V Ρ- Ρ centered
around 0 V) .

Fig. 2-18 . SUPPRESSEDCARR IER MODULATION. Thetop trace
shows α double sideband suppressed ca rr ier modulation
envelope while the bottom trace displays the modulating
waveform. The upper peak of the modulating waveform is at 0 V
and the bottom peak is at -10 V. The overall level ο 1 the
modulating waveform must be ca r efu lly adj usted for true
suppressed ca rr ie r operation.
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Fig. 2-19. LOW FREQUENCY HO LD. The output of the FG 504 in
the lowest five MULTIPL IER settings can be h eld at any level by
push i ng the HOLD button . The steps on th is time exposure were
obtained i n this manner.

NEEMEMmi,
mmli
MENEEME

..~,.*..-~... .ν.~~

2028-18

Fig . 2-20 . DELAYED OPERATION. Α wide range of delay times

are available by using the internal sweep generator as α delay
generator . Them i ddle traceis theunderlayed input signal applied
1ο the SWEEP TRIG INPUT . The bottom t race is at t he LIN SWP
OUT connector . This ramp is applied to the exte rn al trigger
INPUT connector. The top t race is t h e delayed ou tp ut pulse. The
amount of delay is proportion al to t he sweep du ration and the
setti ng of th e TRIG LEVEL cont rol . Be sure when using the sweep
as α delay generator to set the STOP FREQ dial fully εεω .
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Tone B urst Testing

The FG 504, with an external pulse generator, may be
used for tone b urst testing. Connect the output of α
TEKTRONIX PG 501 (or equivalent) pulse generato r to
the trigger I NPUT connector. Select the GATE mode of
operation. Set t he external pulse generator for the desired
pulseduration and repetitio n rates. Now select the desired
sweep time for t he FG 504. Select t he start and stop
freq uencies. The output of th e FG 504 will ηοω be α series
of ton e bursts as shown i n Figure 2-21 .

Fig . 2-21 . TONE BURST TESTI NG. The lower trace is the linear
ramp from the LI N SWEEP OUTPUT terminal .

Filter Testing

Theswept frequency capabilities of t he FG 504make it
quite suitable for sweep testing filters . When using t he
FG 504 in t his application , it is best to use t he LOG SWP
Mode. Figures 2-22 a n d 2-23 illustrate the advantages of
using logarit hmic sweeps .
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Fig. 2-22 . Linear sweep showing skewed spacing of filter output
frequencies .

Fig . 2-23. Logarit hmic sweep showing even spacings of filter
output frequencies .
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Pulse Shaping
The external triggering feature of the FG 504ada ptsfor

pulse s haping. Connect the pulse to be shaped to th e
trigger I NPUT connector and place the FG 504 in the
square-wave mode. The triggeri ng level may be selected
with the TRIG LEVEL control . The rise and fall times,
levels, and symmetry of the clean output pulse may be
chan ged as desired . Figure 2-24 illustrates this applica-
tion .

Fig . 2-24. PULSE SHAPING CAPABI LITIES. The lowe r trace is
the triggering signal .
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REPACKAGING FOR SHI PMENT

If t he Tektronix instrument is to be s hi pped to α
Tektronix Service Center for service or repair, attac h α tag
s howi ng: owner (with address) an d the name of an
in d ivi dual at your firm t hat can be contacted. Inclu de
complete instrument serial number an d α description of
the service req uired.

Save and re-use the package in whic h your instrume nt
was sh ipped . If the original packagi ng is unfit for use or
not available, re package the instrument as follows:

Surrou nd the instrument wit h polyet hyle ne sheeti n g to
protect the fi n ish of th e instru ment . Obtain α carton of
corrugated card board of the correct carton stren gth
and havi n g inside dimensions of ηο less than si χ inches
more than t he instrument d imensions. Cushion the
instrument by tightly packing t hree inches of dun nage
or urethanefoam betweencartonan d instrument, on all
si des . Seal carton wit h sh ipping tape or in dustrial
stapler .

The carton test strength for your instrument is 200
poun ds.

English 2- 1 3



















































































Introduction

THEORY OF OPERATION

The following is α description of the electrical circuits
in the FG 504. Refer to the block diagram and the
schematic diagrams on the foldout pages at the back of
the manual to aid in the understanding of this description .

Triangle Generator or Main Loop (Diagram 1)

This circuitry consists of α diode bridge, timing
capacitors, positive and negative current sources, and the
semiconductor switches necessary to generate the basic
triangle waveform .

The current sources are controlled by the FRE-
QUENCY Hz (START) and STOP controls, as well as the
sweep, when operating in t he swept frequency mode .

The calibration voltage for the FREQUENCY Hz
(START) d ial is supp lied via operational amplifier U513 and
potentiometer R145. On the highest MULTIPLIER setting
(106), R 128 is switched i nto the circuit to im prove the
linearity of the FREQUENCY Hz (START) d ial . This
frequency control voltage is fed i nto operational amplifier
U30A. When the FG 504 operates in the swept frequency
mode, the sweepramp isfed to operational amplifier U25B
t hrough STOP FREQ control R5 and buffer U5A . This
control sets the maximum ramp voltage applied to the
input of U25B. Thisaction setsthemaximum or upperlimit
in the swept frequency mode . The voltage controlled
frequency input voltage, phase lock loop correction
voltage, and the sweep ram p voltage, through the STOP
FREQ d ial, are summed at pin 6 of U25B. Operational
amplifier U30B serves as α level shifter . These voltages
and the voltage from the FREQUENCY Hz (START) d ial
aresummed at pins 3 of U45 and U155. The voltage at pins
3 of U45 and U155 increases for α decrease in frequency
and decreases for an increase in frequency. The output
from U155 is fed to the base of Q165 . Theoutput from U45
controls positive current source transistor Q55.

The SYMMETRY control adjusts the current balance
between the positive and negative current sources. The
collector of Q165 connects to the base of Q175 . Α current
mirror is formed by transistors Q170A, Β , and Q175. The
matched pair of transistors, 0170Α and Β, have equal
emitter-to-base voltages . Therefore, their collector cur-
rents are equal . This ensures that the collector current of
0165 exactly matches the collector current of Q175.
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To understand the operation of the triangle generator
loop, assume that switch driver Q100 is conducting and
090 is off . Current flows from the negative current source
through CR180 . Diodes CR182 and CR184 are back-
biased with no current flowing. No current flows through
CR190 . Current from the positive current source flows
through diodes CR188 and C R186, charging the timing
capacitors . In the slowest five MULTIPLIER switch set-
tings, α capacitance multiplier re places the timing
capacitors; switches S240-3 and 9 close and S240-16
opens. This capacitance multi p lier consists of U215,
Q230, Q225 and their associated resistors and capacitors.
With switches S240-5, 6, and 7 closed, the positive timing
current divides . Most of the current flows through R202,
and t he remaining current flows through R200, R204, and
C210 . One-tenth of the current flows through R200 and
R204 to charge C210 because the combined resistance of
R200 and R204 is ten times the resistance of R202. This has
the effect of multiplying the value of C210 by α factor of
ten. The multiplying factor is increased as additional
resistances are added in series with C210. For this
discussion, the voltage at pin 3 of U215 ramps up. The
voltage between pins 2 and 3 of U215 remains at zero and
the action of U215, Q225, an d Q230 causes the current
through R202 to remain constant .

The positive-going ramp is applied to the gate of fet
Q255A. The other h alf of the fet buffer, Q255B, supplies
constant current to Q255A. The ram p at the source of
Q255A drives α set of two complementary Darlington
am p lifiers . Transistors Q270 and Q280 compose one set;
Q285 and Q295 the other. The ramp output is taken from
the emitters of Q280 and Q295 .

The ramp is also fed to the base of Q310to the negative
input of comparator amplifier U375 through R322, and to
the positive input of U375 through R336 . The waveform at
the emitter of Q310 serves to compensate the drive
currents for h igh frequency components at the inputs of
U375.

With the ramp rising in the positive direction, the
voltage at pin 3 of U375 is about 0.4 V more positive than
the voltage at p in 9. This makes U375 inoperative . As the
ramp rises in the positive direction, pin 6 of U375 goes
positive and pin 7 negative. Pin 7 of U375connects to the
base of switching transistor Q65 and pin 6connectstothe
base of Q80. As the ramp continues in t he positive
direction, Q80 decreases conduction and Q65 increases
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conductio n until the pair switch es . Pi n 3 of U375nowgoes
from about -2.8 V to about -3.2 V and pin 9goes to about
-2.8 V . This action d isables the lower pai r of transistors i n
U375 and e nables t he upper pair . When Q80 ceases
conduction, Q90 comes i nto conduction andQ100 ceases
condution . Current nowflows throug h Q90, diodeCR190,
and t he positive current source, Q55. Bridge diodes
CR188 and CR186 are back-biased. No current flows
through C R180 as Q100 is off. Current from th e negative
current source now flows t hrough d iodes CR182 and
CR184. This action charges th e timi ng capacitors i n the
negative direction, causi ng α negative-going ramp at the
output. As the ramp goes negative, the out put of U 375 at
p i n 14 gradually goes positive. Pi n 13 of U375 gradually
goes negative . When the ramp reaches α voltage suf-
ficiently negative, Q65 turns off, Q80 comes i nto co nduc-
tion, t he positive current source is conn ected to t he timi ng
capacitors, and the previously described cycle repeats.
The bases of emitter followers Q410 and Q395 are
connected to t he non-inverting outputs of U375. The
outputs from these emitter followers drive the bases of
common emitter amplifiers Q415 and Q406, which
generate the TRIG OUT and sync hronizing signals.

Square Wave Generator

Switch ing transistor 065 generates t he square wave.
When the ramp is rising in the positive direction, t he
collector of Q65 is i n its most negative state. This signal is
passed to the base of 0450 . The emitter of Q450 drives t he
base of Q456 . The emitter of Q456 drives Q462 and Q470.
When 0456 is conducti ng, Q462 is off ; Q470 is conducti ng
wit h CR470 back-biased. Current flows throug h CR462
and the square wave moves i n t he positive direction . When
the switch ing waveform ch anges state, Q462 comes into
co ndution, bac k-biasi ng CR462. The square wave now
moves i n the negative d irection by current t hrough CR470
as Q470 is not conducting .

Variable Rise and Fall Circuitry (Diagram 2)

This circuitry consists of variable positive and n egative
sources, α current switch with i ntegrati ng capacitors, and
an output buffer . Transistor Q540 serves as the positive
current source while Q580 serves as the negative c urrent
source . The rise and fall times arechanged by varyi ng the
current through t he constant curre nt sources and by
changi ng the values of t he integrating capacitors.

The current available to c harge the i ntegrati ng
capacitors, C592 th roug h C598, is varied by switchi ng
R536, R538, R584, and R586 i nto the emitter circuit of
0540 and Q580 as necessary. Thecurrent is also varied by
the VAR control throug h U530 and Q530 . When t he VAR
co ntrol is i n the calibrated position, t he wiper is at the
grounded end of the control . This action i ncreases the
current through t he emitter resistances of the current
source transistors. An increase in charging currentforthe
integratin g capacitors reduces th e rise and falltimes of the
waveforms .
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The current switch determi nes whic h current source is
connected to the integrati ng capacitors . Transistors
Q495, Q500, and Q510 form α clipping and speed-up
circuit for the sq uare wave comi ng from the M ai n Loop.
When the square-wave driving this circuitry is negative
with respect to ground , 0570 is conducti ng . Current from
the negative current sou rce passes through CR566, Q570,
and VR570 to the+15 V supply. Diodes CR562 and CR564
are back-biased, preventi ng current flow to the i ntegrating
capacitors . Transistor Q550 is off, causi ng current from
the positive co nstant current source to pass throug h
diodes CR558 a nd CR560. This current c harges the
i ntegrati ng capacitor, causing the gate offet Q600to move
at α controlled rate i n t he positive direction . In the FIX ED
position of t he RISE and FALLTIME switch, the current
switch and the i ntegrati ng capacitors are bypassed
through switch S590-7 . Fet Q600 serves as α fet follower
wit h 0610 supplying constant current. the source of Q600
drives the base of Q615, which forms α differential pair
with Q620 . Clipping takes place i n this differential cir-
cuitry . Α differentially driven amplifier, Q640, restores to
t he out put signal t he amplitu de lost i n t he clipp i ng
process.

Sine Shaper, Buffer, and Modulati ng Circuitry
(Diagram 3)

Th is circu itry generates t he sine wave from t he basic
triangle waveform by means of α four step a pproximation .
The sine wave is also amplitude modulated, if desired, by
t his circuitry and buffered for delivery to the out put
am plifier .

The si ne shaper consists of four diode bri dges, CR745-
CR748, CR750-CR753, CR755-CR758, andCR762-CR765.
These bridges are connected between the +15 V and
-15 V sup plies . The voltages from the common anodes
and cat hodes of eac h b ridge are equal i n value. The
resistance values for each bridge are, however, different
from t he other bri dges. This causes eq ual positive and
negative break points for an i ndivid ual bridge, but
d ifferent amplitude voltage break poi nts for the differe nt
bridges. As the trian gle voltage rises to +1 V, it
progressively exceeds the break poi nt of each bri dge . The
non-linear characteristics of the diodes prevent sharp
transitions at the break poi nts . Theopposite action occurs
as t he i np ut triangle drives to -1 V . The output currents
from the bri dges aresummed at the input to U770, and the
result is α close approximatio n of α pure si ne wave .

The output from the sine s haper is fed into U 770, α
transcon ductance multi p lier . This multi plier is used to
amplitude modulate th e si ne wave . Th e output from the
multi p lier is taken at p i ns 8 a nd 9; the amplitude
modulating sig nal inputs at pi n 12. Gain adjustment R855
sets the si newave gai n for U770, and R870 sh ifts do levels
sot hat the sine wave is modulated eq ually i n bothpositive
and negative directio ns. Centeri n g of t he si ne wave wit h
respect to ground is accomplished wit h offset adjustment



R790. The differential output from themultiplier is applied
to the i nput transistors Q825 an d 0805 of t he output buffer
amplifier. This output amplifier provi des gain as well as
differential to si ngle-en ded output conversion. This is an
operational am plifier . The collector of Q825 directly drives
the base of output emitter follower Q830. The collector of
Q805, with level sh ifti ng, drives the base of Q840 . This
transistor provides phase inversion. Its collector drivest he
base of emitter follower outp ut transistor Q835 . Feed back
takes place t hroug h R822. The single-ended output goes
to the function switch.

Amplitude Modulating Input Circuitry

The amplitu demodulating signal is applied totheinput
of operational amp lifier U710. The output at pin 6 d rives
the transconductance multiplier and t he base of Q720 .
This transistor d rives the AM indicator lamp . Wit h no
modulating sign al, the voltage at the output of U710 is
about +15 V. The indicator lamp lig hts when t he voltage is
about +10 V and 100% modulation occurs when the
voltage reaches about +5 V.

Output Amplifier (Diagram 4)

This circuitry is an inverti ng operational amplifier. The
i nput stage, driven by emitter followers Q906 and Q914,
co nsists of pairs of differential amplifiers Q930 and Q940
complemented by Q1030and Q1040. Theconfiguration is
such t hat for α positive-going input waveform, t he collec-
tors of Q930 and Q1030 both move in αnegative directio n.
Under the same conditions, the collectors of Q940 and
Q1040 both move in α positive direction. These pairs
differentially drive transistor pairs Q950, Q952, Q1050,
and 01052 res pectively . Voltage gain takes place i n t his
stage. The output from pair 0950 and Q952 is taken at the
collector of Q952, and for pair Q1050 and Q1052 at the
collector of Q1052. For α negative-going input signal, the
above mentioned collectors both move in α positive
direction . Compo nents R950, C950, C1050, R1050, C965
and R965 provide high frequency compensation and
R1015 adjusts t he do balance for t he entire amplifier.

The collector of Q952 drives the base of out put emitter
followers Q970 and Q980 wh ile Q1052 drives Q1070 and
Q1080. Th e feedback pat h is th roug h R1090 a nd C1090to
the bases of Q930 and Q1030.

Output Attenuator

The signal from the output amplifier is fedtot heoutput
attenuator circuitry. The variable amplitude control
(R1 100A and Β), wit h resistors R1102 and R1104, form α
brid ged Τ attenuator with α maximum atten uation of
approximately 20 dB . Thic k film attenuator chips R 1110,
R 1112, and R1114 provide α total of 50 dB of additional
attenuation . These attenuators are compensated resistive
divi ders.
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Offset Circuitry

Output offset is adjusted by R1130, th e OFFSET
control . Shoul d additional positive offset be desired , t he
OFFSET control is moved in the negative direction . This
causes the output of U1145 to move i n the negative
direction. Through the action of Q1150 and Q1170, the
bases of Q1160 and Q1180 move i n α negative direction.
This causes their common collector circu it to move in α
positive d irection, i ncreasing current flowthroug h R1122 .
The do offset generated by th e increased current flow is
passed to the OUTPUT terminal t hrough R1120 a nd
L1120 .

Gating and Triggering Circuitry (Diagram 5)

In t his circuitry, U 1225B operates as an ECL li ne
receiver . Ι η t he FREE RUN mode, the set input (pin 5) for D
flip flop U1215A is con nected to +5 V through CR1235 .
This places α high on t he Q output at pin 2. This action
lowers the combined collectors of Q1245 and Q1250 and
reduces conduction in Q1254, turni ng Q1262 off and
Q1260 on . No current flows throug h diodes CR1285 and
C R1286. The trian gle ge nerator is now free to run . In t he
GATE mode of operatio n , the set input of U1215A is
connected to the output of U1225B. When the i nput gate is
high, the circuit functions as i n the normal mode wit h
Q1262off and Q1260on, all owing the triangle generator to
run. When t he i nput gate goes low, the next positive-going
pulse at p in 6 (clock ) from t he triangle generator causes
t he Q terminal to go low. This action resets t hefli p flop for
t he next trigger. However, Q1262 does not conduct u ntil
t he sync pulse at t he base of Q1245goes low at thepeak of
t he triangle ramp. This action allows completion of t he last
cycle. With Q1262 on, the trian gle generator is preve nted
from operati ng through CR1286 . In the triggered mode,
the out put of the trigger shaper is connected to the cloc k
input of U1215A. The triggering signal causes the cloc k
termi nal to go h ig h. This transfers t he level at the D i n put
to the Q input. If the Q output is h ig h (Q low), t he triangle
gen erator ru ns until α positive-going synchronizi ng
sig nal, which occurs at t he start of the up ramp, forcesthe
Q output low. At the start of t he down ramp, the
synchron izin g sig n al goes low, which causes Q1262 to
cond uct and t urns Q1260 off . The triangle now ramps
down until CR1286 comes into conduction. This poi nt is
determined by t he settin g of the phase control, wh ich
determines the voltage at the output of U25A and at the
cathode of CR1285 . The next positive-goi ng trigger from
U1225B cau ses p i n 9 of U1215A to go positive. Th is
transferst h e high on the D in put totheQ output, allowi ng
the triangle generator to begin th e next cycle.

Phase Locked Loop Circuitry

This circuitry provides α d o output voltage proportio n al
to t he difference in freq uency betwee n an exter n al
triggering signal and α synchronizi ng signal from the
voltage-controlled oscillator .
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Thetrigger in put signal isfed i nto i nverter U1225B. This
integrated circuit is an ECL line receiver . ltisco nnectedto
operate as α Schmitt trigger for trigger shapi ng purposes .
The i nverted output is fed to th e inp ut of one of two Dtype
flip flops ( U 1295B). The C input of the ot her D fli p flop
( U 1295A) is con nected to t he sync signal from the
oscillator . Bot h D inp uts are always high. They are
connected to +5 V through CR1312 . On t he positive-
going transition of either, t he sync sig nal for U1295A or
the triggering signal for U1295B, the highs οη t he Dinputs
are transferred to theQ outputs. TheQoutputs connect to
the input of U 1225A, which is also an ECL li ne receiver .
The lows on t he Q termi nals create α high on p i n 3 of
U1225A, which is connected to the reset i nput of bot h fli p
flops. This action resets both fli p flops. They are now
ready to repeat the previously described cycle.

The Q outputs are connected th roug h α low pass filter
composed of R1324, R 1320, and C1322 to the in put of
U 1340. If the freq uency of the synchronizing signal is
higher t han the triggerin g sign al, the resulti n g current
difference at the i nput of U1340 causes t he output of
U 1340 to go negative . This action is reversed (+ i nput
terminal positive) if t he frequency of t he triggeri ng signal
is lower than t he sync signal . The phase control sets t he
voltage at the i n put of U 1340 so t hat wide differences i n
freq uency are within the capture range of t he circuitry.
The voltage at the output of U1340 adj usts t he frequency
of the voltage controlled oscillator to the triggeri ng
freq uency . This voltage swings between ±12 V.

Sweep Circuitry (Diagram 6)

The sweep trigge r is ap plied to pin 13 of U1225C. The
TRIG LEVEL co ntrol adj usts t he do level at pin 13 of
U 1225C, an ECL line receiver . Protective diodes CR1370
a n d CR1372 are also connected to pin 13 . When the
voltage at p i n 13 reac hes about +3.5 V, pin 15 goes from
about +3.5 V to about +4.0 V. This positive-going step is
differe ntiated through C1392 to the base of Q1400. (The
MAN TRIG button also creates α positive step at the base
of Q1400.) Transistors Q1400 a nd Q1410 compose α
Sch mitt trigger. The base of Q1400 goes positive, causing
the base of Q1410 to go negative . When operati ng i n t he
TRIG SWEEP mode, the collector of Q1410 rises, tur ning
Q1420 off . Th is action turns fet Q1430 off, allowi ng the
i ntegrator formed by U 1445, Q1450, and their associated
components to ram p up . The slope of t he positive-going
ram p is determined by th e setti n g of t he VAR co ntrol, t he
resistance i n series with its wi per, and the value of t he
capacitor connected from pin 2 to the emitter of Q1450.

As the ramp rises, the voltage at pin 3 of U1470 also
rises . When this voltage reaches the voltage at p i n 2 of
U 1470, the output immediately switches positive . The
positive step at the out put of U 1470 turns fet Q1430 on,
dischargi ng the timingcapacitors an d returning t he sweep
to t he starti ng level . Whe n pi n 3 of U 1470 goes lower t han
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pin 2, duri ng the sweep fall, CR1470 turns οη . Th is closes
the positive feedback loop for U 1470 a nd the output
switches immed iately to about -13 V. If the sweep is
runn i ng i n the triggere d mode, t his negative transition is
differentiated by C1394, wh ich resets the Schmitt trigger
circuit composed of Q1400 and Q1410. The cycle t hen
repeats at th e next trigger pulse. 1 η thefree runn i ng mod e,
wh en pin 6 of U 1470 goes negative, Q1430 is turned off
an d the free ru nn ing cycle repeats.

Logarit hmic Converter

In t he bi polar transistor, th e relations hi p between t he
collector current and t he emitter-to-base voltage is
precisely logarithmic over α wid e current range.

The li near ramp is fed to pi n 2 of U1480 t hrough
temperature compensati ng resistor RT1456. Operational
amp lifier U1480 is used as an attenuator (gai n is con-
siderably less than one) and as an inve rter. Resistor
RT1456 decreases i n value with i ncreasi ngtemperature to
compensate for the decreasi ng gai n with temperature of
U1495A. Transistors U1495A and Β are on α common
substrate so that their base-to-emitter voltages remain
constant with temperature, assumin g eq ual collector
currents. The operatio n of this circuit can be easily
understood if it is ass umed pin3 of U1490 is grou nd rat her
th an returned to the output of U1480 . P in 3 of U 1490 is
actually co nnected to the output of U1480 to improve the
temperature characteristics of the circuit with out in-
trod uci ng sig nificant error in the linear to logarit hmic
conversion.

As the ram p voltage at the base of U1495A changes
linearly, t he emitter voltage of U1495A cha n ges t hrough
theaction of U 1490to mai ntai n α constant currentt hrough
R1496. The li near emitter voltage change of U1495Α drives
the emitter of U 1495B, causi ng the current drive for U 1500
to become logarithmic. This logarit hmic current is co n-
verted to α voltage change by U1500 and fed through the
LOG L I N SWP switc h to the freq uency control circuitry.
The output ram p changes from 0 V to 10 V. When
operati ng i n the STOP FREQ mode, the sweep output line
connects to 10 V provi ded by U1495D and Coperating as a
simple voltage divider. This provides α fixed voltage to the
stop freq uency potentiometer and only the stop frequency
is outputted.

Power Supplies

There are five regulated power su pplies : +5 V, +15 V,
-15 V, +25 V, and -25 V. The -15 V, +25 V, and -25 V
supplies reference to t he +15 V sup ply . The +5 V supply
obtains its unregulated voltagefrom the +11 .5 Vac supply
i n the power module. The +5 V supply is series regulated
by U1690 which contai ns its own internal reference and
provides short circuit current limiting at approximately
750 mA.



+15 VSupply. The +15 Vsupply is series regulatedand
referenced to α 6.2 V ze ner connected i n t he emitter of
Q1610. Potentiometer R 1605 adjusts t he +15 V output .
Resistor R 1602 provides α voltage correction feed back
path . Shoul d the load on the +15 V supply i ncrease, t he
voltage at the base of Q1610will drop slightly . This causes
t he base of Q1620 to go slightly positive, reduci ng
conduction . The base of Q1622 now goes slightly
negative, t hus i ncreasing co nduction in the series pass
transistor located in t he power module. This supplies
more current for the +15 V Ιoad andrestores !hevoltageto
the preset level . The power module su pplies +33.5 V do
through rear interface contacts 12Α and 12Β for the
operation of this supply . The 0.75 Ω resistor in the emitter
circuit of t he series pass transistor is for sensing an
overload current . When enoug h current flows t hrough this
resistor to turn on Q1621, base drive to t he series pass
transistor is reduced. This sets an upper limit to the
amou nt of current that can be d rawn from this su pply . If
the +15 V su pply is raised beyond about +19.5 V, for any
reason, an scr crowbar circuit on the floating interface
board shuts down all supplies except the +5 V .

-15 V Supply. The -15 V supply is referenced to the
+15 V su pply . Transistors Q1710 an d Q1715 form α
differential am p lifier for this series regulating su pply . Any
change of output voltage level, dueto α shift i n load, isfed
back to Q1710. Transistor Q1710 drives the series pass
transistor th rough Q1720 and Q1722 so that t he supply
remains at -15 V over its range of cu rrent handling
capability. The current sensi ng resistor for this supply is
R 1726 . When the voltage across this resistor becomes
hig h enoug h to turn on Q1721, base drive to the series
pass transistor in the power mod ule is red uced and the
sup ply becomes current limited . Shutdown of the supply
due to overvoltage, occurs at -18.7 V. The power module
supplies -33.5 V do t hrough contacts 8Α and 8Β fo r this
supply .
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+25 V Supply. Thetwo 25 V ac windings and the17.5 V
ac wi ndi ng are each connected to full wave b ridge
rectifiers . The rectifier outputs are connected in series to
provide approximately plus and mi nus 40 V . This do
output powers t he +25 V a nd -25 V series regulator
circuitry. Transistors Q1640 and Q1642 make up the
differe ntial amplifier for the +25 V supply. The +15 V
reference is applied to th e base of Q1640. The +25 V
feedback for voltage sensin g is connected through R1644
to the base of Q1642. Th e series pass transistor is driven
by Q1642 throug h Q1650 and Q1660. The current limit
sensing resistor is R 1663 . When the voltage across th is
resistor is hig h enoug h to turn on Q1652, base drive tothe
series pass transistor is reduced an d current limiting
occurs . If th e output voltage drops approximately 27 V
below th e raw supply, VR 1652 turns οη Q1652, limiting the
current. This is α foldback overload safety action. If the
supply output voltage moves i n α positive direction, the
crowbar circuit Q1677, activates at +31 .5 V disabli ng all
positive su pplies except the +5 V.

-25 V Su pply . Transistors Q1742 and Q1740 form α
differe ntial amp lifier for t he -25 V supply . The -25 V is
sensed through R1744 and referenced tothe +15 Vsupply
by R1742 . The bases ofthedifferential amplifier operateat
α zero voltage level. Chan ges i n t he output level are
amplifie d to d rive 01750 and Q1760 which control the
power module series pass transistor . This provi des -25 V
s upp ly regulation. Current limiti ng is achieved by t he
voltage dro p across R1763 . As th e current i ncreases
beyond safe limits, Q1752 turns on, reducing drive to t he
series pass transistor . If th e output voltage rises to
approximately 27 V above the raw s upp ly, VR1752 turns
on Q1752, limiti ng t he current. Th is provides fol dback
overload protection . Over voltage conditions occur at
a pproximately -31 .5 V when actuation of the crowbar
circuit disables all negative supplies.

+5 V Supply . The +5 V do is supplied from +11 .5 Vdo
from the power module throug h reg ulator U 1690 . This
regulator also provides s hort circuit limit at approximately
750 mA.



Introduction

The performance ch eck procedure checks t he elec-
trical performance requirements listed in the Specifica-
tio n section i n this manual . Perform the Adj ustment
procedure if t he i nstrument fails to meet these checks. If
recalibratio n does not correct t he discrepancy, trouble-
shooti ng is i ndicated . This procedure may be used to
determine acceptability of performance i n an i ncomi ng
inspection facility .

For convenience, man y steps i n the procedure check
theperformance of this instrument at only onevalue in t he
specified performance range . Performance req uirements
for various temperature ranges are listed i n this proce-
dure. When performin g t he proced ure, use o nlythe limits
listed for t he ambient temperature that the instrument is
operati ng in.
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CAL I BRATION PROCEDURE

PERFORMANCE CHECK PROCEDURE

Table 4-1

Calibration Interval

To ensure instrument accuracy, check th e calibratio n
every 2000 h ours of o peration or at α mi nimum of every six
months if used i nfreq uently .

Services Available

TEST EQUI PMENT REQUIRED

Tektronix Inc. provides complete i nstrument repair and
adjustment at local field service centers and at the factory
service center . Contact your local Tektronixfield officeor
representative for further information.

Test Equipment Required
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The following test equi pment or equivalent is
suggested to perform t he Performance Check and Adjust-
ment Procedu re.

Description Performance Req ui rements Applications Example

Frequency Counter 150 Hz to 40 MHz Frequency measure- TEKTRONIX DC 504'
Accuracy one part i n 105 ments.

Oscilloscope System 200 MHz bandpass (vertical) Waveshape and TEKTRONIX 7704
1 mV/div at 60 Hz am plitude measure- TEKTRONIX 7Α16Αb
5 mV/div to 5 V/div ments TEKTRONIX 7Α13 6

TEKTRONIX 7Β80"

Power Module All tests Compartments for the
FG 504 (2) and ot her
TM 500-Series eq ui pment
used in t his procedure.

Function Generator Triangle, Sine, and Square Trigger sig nal and TEKTRONIX FG 502'
wave output . 100 Hz to 10 MHz; phase lock
10 V ρ- ρ into 50 Ω

Digital Voltmeter Ranges ±25 Vdc Power supply TEKTRONIX DM 502'
Accuracy ±1°/ο measurements -

Power Supply 0-10 V Sweep range TEKTRONIX PS 501-1 -

Distortion Analyzer 20 Hz to 40 kHz 10 MHz Sine wave and HEWLETT PACKARD
modulation distortion M odel 334Α
checks
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α Requires α TM 500-Series power module .

υ Requi res α TEKTRONIX 7000-Series Mainframe.

Table 4-1 (cont)

Description Performance Requirements Applications Example

Spectrum Analyzer 1-40 MHz Sine wave harmonic TEKTRONIX
check Model 71-12

(Optional)

10Χ probe To match oscilloscope TEKTRONIX Ρ6106

input. Part No . 010-6106-01 .

1Χ probes (2) To match oscilloscope TEKTRONIX Ρ6101

i n put Part No. 010-6101-01 .

50 Ω Termination Bnc connectors Tektronix Part No.
011-0049-01 .

50 Ω Attenuator 10Χ , bnc connectors Tektronix Part No .
011-0059-02.

Cable (3) 42", 50 Ω, Tektronix Part No .

bnc connectors 012-0057-01 .

Adapter Bnc female to bnc female Tektronix Part No .
103-0028-00.

Extender To match power module Tektronix Part No .

Cables (2)
Ι

and FG 504 connectors
Ι Ι

067-0645-02.



Preliminary Procedure
1 . Ensu re that t he correct n ominal li ne selector block

has been installed on the line selector pins on the power
module i nterface board, and that the regulati ng range
selected i ncl udes the applied li ne voltage. Refer to the
I nstallation section of t he power module manual .

2. Ensure t hat all test equipment is adapted to t he
applied li ne voltage.

3. I nstall the FG 504 i nto the power module and, if
applicable, i nstall -t he TM 500-Series test equipment i nto
the test equipment power module .

4. Connect the equi pment under test and the test
equipment to α suitable line voltage source . Turn on all
equi pment and allow at least an hour for the eq uipment to
stabilize.

REV Α APR 1980

PROC EDURE
1 . Dial Alignment, Accuracy, Resolution, and
Frequency Range

α . Set the FG 504 controls as follows:

HOLD/RUN pushbutton

	

Out
FREQUEN CY Hz

(START) d ial

	

40

Calibration Procedure-FG 504 (SN Β040000 & UP)
Performance Check

b. Connect t he OUTPUT connector t hroug h α 50 Ω
coaxial cable and 50 Ω termination to t he input of α
frequency counter.

c. Chec k that the FG 504 output freq uency as
measured by the counter is 40 MHz ±6 ο/ο .

d . Set the MULTI PLI ER switch to 105 setting and check
that the counter reads 4 MHz ±3%.

e. Check thatthe FREQUENCY Hzdial setting vsoutput
frequency is wit hin the specified accuracy at each of t he
remain in g positions of the MULTI PL I ER switch (f3°/ο of
full scε.le, .001 Hz to 4 MHz; t6°/ο of full scale, 4 MHz to
40 M Hz).

f. Set the FREQUENCY Hz dial to 20 and check thatthe
output freq uency as indicated on thecounter is wit hin the
spe,-.ified accuracy on each range setti ng of the MUL-
TI PL I ER switch.

g. Set the FREQUENCY Hz dial to 1 and check that the
output frequency as i ndicated on the counter is within the
specified accuracy on each range setting of t he MUL-
ΤΙ PL I ER switch.

2. Stability

43

STOP d ial

MUL TI PL I ER
40 α. Set the FG 504 controls
106

as follows:

FREQUENCY VERN I ER HOLD/RUN pushbutton Out

(VAR) Fu lly εω FREQUENCY Hz

TRIGGER-FREE RUN (START) dial 40

pushbutton Ι η STOP dial 40

LEVEL control Midrange MULTI PL I ER 103

SWEEP pushbuttons Out FREQUENCY VERNI ER

Square-wave pus hbutton In (VAR) Fully cw

OFFSET control Pushed in and TRIGGER/ FREE RUN

midrange pushbutton FREE RUN

PHASE control M i drange LEVEL co ntrol Midrange

SWEEP DURATION SWEEP pushbuttons Out

rotary switch O FF Waveshape pushbuttons In

VARiable Fully ccw OFFSET control In

RISE and FALL TIME PHASE control Mid range

switch FIXED SWEEP DURATION

VARiable Fully ccw switch Off

ATTENUATOR (dB) 0 VARiable Fully cw

VARiable Fully εω RISE and FALL TIME

TRIG LEVEL Mi drange switch FIX ED

SYMMETRY Pushed in and midrange VARiable Fully cw
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ATTENUATOR (dB)

	

OdB
VARiable

	

Fully cw
TRIG LEVEL

	

Mi drange
SYMMETRY Mi d range

b. Connect the FG 504 output through α 50 Ω coaxial
cable and α 50 Ω termi nation to t he inp ut of α frequency
counter. Check th at the outp ut frequency of the FG 504
does not vary more t han 0.05ο/ο in ten minutes and not
more t han 0.1 ο/ο for one hour.

3. STOP FREQuency Dial Accuracy

α . Set the FG 504 controls as follows:

HOLD/RUN pus hbutto n	Out
FREQUENCY Hz

(START) d ial

	

20
STOP d ial

	

40
MULTI PL I ER 103
FREQUENCY VERN I ER

(VAR)

	

Fully cw
TRIGGER/ FREE RUN

pus hbutton

	

FREE RUN
LEVEL control

	

Midrange
SWEEP pushbuttons

	

STOP FREQ i n
Waveshape pushbuttons

	

Sine Wave i n
OFFSET control

	

Pus hed in
PHASE control

	

Midrange
SWEEP DURATIO N

switch

	

lo s
VARiable

	

Fully ccw
R IS E an d FALL TIME

switch

	

FIXED
VARiable

	

Fully ccw
ATTENUATOR (dB)

	

0
VARiable

	

Fully εω
TRIG LEVEL

	

Midrange
SYMMETRY

	

Pushed i n and midrange

b. Co nnect the FG 504 OUTPUTthrough α 50 Ω cable
and α50 Ωtermination tothe input of afreq uencycounter.
Check t hat t he output frequency of the FG 504iswithin5%
of the differe nce between the start and stop frequencies
plus t he FREQUENCY Hz (START) dial error.

4. Maximum Ranges for Sweep Frequency and VCF
Modes

4-4

α . Set th e FG 504 controls as follows:

HOLD/ RUN push button

	

RUN
FREQUENCY Hz

(START) d ial

	

40
STOP dial

	

40

b. Connect the OUTPUTth roug h α 50 Ω coaxial cable
and α 50 Ωtermi nation to t he input of a frequencycounter.
Verify that the output frequency is over 40 MHz. Connect
the output of the power su pply to t he VCF i nput andapply
α negative voltage. Verify that the outp ut frequency goes
to less than 0.08 MH z before t he applied voltage reaches
-9.9 V . Disconnect the power supply.

c. Set t he FREQUENCY Hz (START) dial to the lowest
frequency en d of the d ial . Set t he MULTI PL I ER to 10 5 .
U si ng th e FREQUENCY VERN I ER, set t heoutput frequen-
cy below 0.004 MHz. Set t he SWEEP DURATION to 10
seconds, press the STOP FREQ button in and verify that
the output freq uency is eq ual to or over 4.0 MHz.

ΝΟΤΕ

To verify the exact start and stop frequencies in the
swept frequency mode, it will be necessary to use α
spectrum analyzer.

5. LI Near SWEEP OUTPU T Am plitude Accuracy

α . Set t he FG 504 controls as follows:

HOLD/ RUN push button

	

RUN
FREQUENCY Hz

(START) dial

	

1.0
STOP d ial

	

40
MULTI PL I ER 10°
FREQUENCY VERNIER

(VAR)

	

Fully cw
TRIGGER/ FREE RUN

pus hbutton

	

FREE RUN

REV ΜΑΥ 1981

MULTI PL I ER 106
FREQUENCY VERN I ER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control M i drange
SWEEP pushbuttons Out
Waveshape pushbuttons Sine Wave In
OFFSET control Midrange
PHASE control M i drange
SWEEP DURATIO N

switch Off
VARiable Fully ccw

RISE and FALL TIME
switch FIXED
VARiable Fully ccw

ATTENUATOR (dB) 0 dB
VARiable Fully cw

TRIG LEVEL Mi drange
SYMMETRY Midrange



LEVEL control

	

M i drange
SWEEP pushbuttons

	

FREE RUN
Waveshape pushbuttons

	

Square wave
OFFSET control

	

Midrange
PHASE control

	

M i drange
SWEEP DURATION

switch	0 .1 ms
VARiable

	

Fully ccw
RISE and FALL TIME

switch

	

FIXED
VARiable

	

Fully ccw
ATTENUATOR (d B)

	

OdB
VARiable

	

Fully cw
TRIG LEVEL

	

Mi drange
SYMMETRY Midrange

b. Connect an unterminated coaxial cable from theL I N
SWEEP O UTPUT j ack to the oscilloscope vertical input.
Verify that t he output signal varies from 0 V to 10 V f5°/ο
from 100 seconds to 1 ms and ±10ο/ο from 1 ms to 0.1 ms .

c. Press the TRIG SWP button i n. Check for onesweep
each time the MAN button is pressed. Connect α 100 Hz
sine wave signal from the fu nction generator to the
SWEEP TRIG INPUT jack and adj ust the outp ut signal to
1 V ρ- p. Verify that the FG 504 sweep generator can be
triggered on this waveform by adjusting the TRIG LEVEL
knob.

6. Output Amplitude, Flatness, Offset, and
Attenuator Accuracy

α . Set the FG 504 controls as follows:
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ATTENUATOR (dB)

	

0
VARiable

	

Fully cw
TRIG LEVEL

	

Midrange
SYMMETRY M i d range

b . Connect t he output of t he FG 504 to the do coupled
vertical i nput of t he oscilloscope th ro ugh α 50 Ω unter-
minated cable. Check t hat th e output is at least 30 Vρ-ρon
all MULTI PL I ER ranges . Verify t hat the ATTENUATOR
VARiable control will red uce the output to 3.0 V ρ-p.
Return t he VARiable co ntrol to fully cw . Connect α 50 Ω
termination at the scope end of the 50 Ω output cable.
Verify that the output amp lit ude varies less than ±6ο/ο on all
ranges for all th ree wave shapes . Verify t hat the output
am p litude varies less than ±11 ο/ο from 40 kHz to 40 MHz
(±1 d B) . Verify that t he th ree wave sh apes have thesame
amplitudes, ±0.5 dB at 10 kHz. Set the ATTENUATOR to
each step and verify th at the accuracy at each step is
withi n ±0.5 dB per decade. Remove the 550 Ω termi na-
tion. W it h the ATTENUATOR at -50 dB, pull out t he
OFFSET control and vary it from one end of rotation tot he
other . Verify th at t he output chan ges from +7.5 V to
-7.5 V wit h the output unterminated.

7. Output Waveforms (Triangle Symmetry, Sine
Wave Distortion, Square Wave Rise and Fall Time)

α . Set t he FG 504 controls as follows:

b. Set the oscilloscope controls to display two cycles of
the waveform across the graticule . Using the delayed

45

HOLD/RUN pushbutton RUN
FREQUENCY Hz

(START) dial 10
STOP d ial 40
MULTI PL I ER 10 5
FREQUENCY VERNI ER

(VAR) Fully cw
TRIGGER/FREE RUN

push button FREE RUN
LEVEL control M idrange
SWEEP pushbuttons Out
Wavesha pe push buttons Square Wave
OFFSET control Midrange
PHASE control M i d range
SWEEP DURATION

switch OFF
VARiable Fully ccw

RISE and FALL TIME
switch FIXED
VARiable Fully ccw

HOLD/ RUN push button RUN
FREQUENCY Hz

(START) dial 10
STOP dial 40
MULTI PL I ER 10"
FREQUENCY VERN I ER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control M i drange
SWEEP push buttons Out
Waveshape push buttons Triangle In
OFFSET control M idrange
PHASE control M idrange
SWEEP DURATION

switch O FF
VARiable Fully cw

RISE and FALL TIME
switch FIX E D
VARiable Fully ccw

ATTENUATOR (dB) O dB
VARiable Fully cw

TRIG LEVEL M idran ge
SYMMETRY M idrange
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sweep, measure the time difference between α positive
peak and the next negative peak of t h e waveform . Next
measure the time difference between th e negative peak
and t he next positive peak (±1 ο/ο ) .

c. Push i n the si ne wave button . Connect the output
t hrough α 50 Ω cable and α 50 Ω termination to the sine
wave distortion analyzer . Verify that the sine wave distor-
tion is 0.5 ο/ο or less . Remove the 50 Ω termination and
move the cable from t he scope input and connect it to the
in put of the spectrum analyzer . Set the MULTI PL I ER to 105
and verify t hat the greatest harmonic is at least 30 dB
down from t he fundamental .

d. Press the square wave button in . Move the output
cable from the spectrum analyze r, add α 50 Ω termination,
and connect it to the vertical input of the oscilloscope . Set
the MULTI PL IER switch to 104 . Set the oscilloscope con-
trols as required and verify the rise and fall times of the
square wave. (Accuracy within ±30% of indicated time with
Variable co ntrol fully ccw, 10% to 90% of the displayed
waveform .) Verify that the aberrations on the waveform do
not exceed 5% +30 mV . Change the RISE and FALL TIME
switch to 10 ns and verify that the VARiable control has α
ten to one range (10 ns to 100 ns).

8 . AM Modulation and Distortion

4-6

α. Set t he FG 504 controls as follows :

b . Connect α 1 kH z, 5 V ρ -ρ si ne wave from a function
generator th rough α 50 Ω cable termi n ated in 50 Ω to the

FG 504 AM INPUT. Reduce the FG 504 output to 70%
modulation . Connect the FG 504 output to the AM input of
the distortion analyzer. The distortion should be 5°/ο or less .

9 . TRIGgered, GATEd, and PHASE LOC KOperation

α . Set the FG 504 controls as follows :

b . Connect t he O UT PUT from the FG 504 through α
50 Ω coaxial cable to the vertical i n put of t he oscilloscope .
Connect α 1 V ρ -ρ 200 Hz sin e wave to the T RIGG ER
section I NPUTofthe FG 504 . Adjust t he LEVEL control for
α triggered output from t he FG 504. Rotate t he FG 504
LEVEL control clockwise to the ΜΑΝυαΙ position . Verify
t hat the FG 504 puts out one cycle of signal each time t he
ΜΑΝυαΙ button is pressed .

c . Press the GATE button in . Verifythatt he FG 504 puts
out α continuous signal when the ΜΑΝυαΙ button is
pushed . Rotate t he LEVEL control countercloc kwise u ntil
t he FG 504 output signal is gated on and off at t he 200 Hz
rate .

d . Press t h e PHAS E LOCK button in . Set t he FRE-
QUENCY H z START knob to 20. Set the MULTI PL I ER
k nob to 10' . Set the external sig nal generator to 20 kHz at
1 Vρ-p . Set the PHASE co ntrol to mi drange an dadjust the
LEVEL control for α ph ase locked signal . Vary the

REV ΜΑΥ 1982

H OL D/RUN pus hbutton RUN
FREQUENCY Hz

(STA RT) dial 20
STOP dial 40
MULTIPLIER 101
FREQUENCY VERN I ER

(VA R) Fully cw
TRIGG ER /FREE RUN

push button FREE RUN
LEVEL control M i d range
SWEEP push buttons Out
Waveshape pushbuttons Sine Wave In
OFFSET control M i d range
PHASE control M i d range
SWEEP DURATIO N

switc h Off
VARiable Fully ccw

RISE and FALL TIME
switch FIXED
VARiable Fully ccw

ATTENUATO R (d B) 0 dB
VARiable Fully cw

TRIG LEVEL Midrange
SYMMETRY M i d range

HOLD/RUN p ush button RUN
FREQUENCY Hz

(START) dial 20
STOP d ial 40
MULTI PL I ER 10 2
FREQUENCY VERN I ER

(VAR) Fully cw
TRIGGER / FREE RUN

pus hbutton T RIGG ER In
LEVEL control A dj ust for Triggered

operation
SWEEP pushbuttons Out
Waveshape pushbuttons Si ne wave
OFFSET control M i drange
PHASE control Midrange
SWEEP DURATIO N

switch Off
VARiable Fully cw

RISE and FALL TIME
switch FIXED
VARiable Fully ccw

ATTENUATO R (d B) 0 dB
VARiable Fully cw

TRIG LEVEL Midrange
SYMMETRY Midrange



incomi ng sign al from 10 to 30 kHz and verify t hat the
signalfromtheFG 504 locks vvjth t heincoming signal over
the entire range .

10 . TRIGger OUTPUT and HOLD Operation

α . Set the FG 504 controls as follows:
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switch	Off
VARiable

	

Fully ccw
RISE and FALL TIME

switch

	

FIXED
VARiable

	

Fully ccw
ATTENUATOR (dB)

	

O dB
VARiable

	

Fully cw
TRIG LEVEL

	

Mi drange
SYMMETRY M i drange

b. Connect the TRIGger OUTPUT through an unter-
mi nated cable to the vertical input of the oscilloscope .
Verify that t he sign al varies from 0 V to 2.0 V or more .

c. Disconnect the 50 Ω cable from the TRIGger OUT-
PUT and conn ect it to the OUTPUT con nector. Set the
MULTI PL I ER switch to 10-2 . When the output waveform
reaches αmaxim um positive or negative peak, push in the
HOLD button and note that t he output sig nal stops at that
point . Verify that t he output voltage d rifts less than 10ο/ο of
the "stopped" voltage amplitude in one ho ur .

HOLD/RUN pushbutto n RUN
FREQUENCY Hz

(START) dial 10
STOP dial 40
MULTI PL I ER 102
FREQUENCY VERNI ER

(VAR) Fully cw
TRIGGER/FREE RUN

pushbutton FREE RUN
LEVEL control M idran ge
SWEEP pushbuttons Out
Wavesha pe push buttons Sin e wave
OFFSET control M idrange
PHASE control Midrange
SWEEP DURATION
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Introduction

Use this Adjustment Procedureto restore theFG 504to
original performance requirements . This Adjustment
Procedure need not be performed unless the instrument
fails to meet the Performance Requirements of the
electrical characteristics listed in the Specification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily . If the instrument has undergone
repairs, the Adjustment Procedure is recommended .

Satisfactory completion of all adjustment steps in this
procedure ensures that the instrument will meet the
Performance Req uirements.

Test Equipment Required

Thetest equipment (or equivalent) listed i nTable4-1 is
required for adjustment of the FG 504. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment . All test equipment is assumed to
be correctly calibrated a n d operating within
specifications .

If other test equipment is substituted, calibration setup
may n eed to be altered to meet the requirements of the
eq uipmen t used .

Preparation

4-8

ADJUSTMEN T PROCEDURE

Disconnect the Power Module from the power input
source . For access to α 11 adjustments, connect the FG 504
through extender cables to α TM 500-Series power
module (TM 503 or larger) . Extender cable connectors
must be oriented with t he top of one connectortoward the
top of the FG 504 and the top of the other connector
toward the top of the power module (do not attempt to
operate the FG 504 with only one extender cable) .

NO ΤΕ

One end of R14 should be disconnected from the
circuitry to prevent/ίtter at lowfrequencies when the
FG 504 is operated with extender cables.

ADJUSTMENT PROCEDURE

I nstall all required TM 500-Series test equipment in
power modules. Connect power modules and other
powered test equipment to an appropriate power input
source ; turn themon and allow at least 30 minutes warmup
before starting the adjustment procedure. All adjustments
must be made at an ambient temperature between +20°C
and +30° C.

Adjustment Locations
Refer to adjustment locations pullout in this manual for

location of all adjustable components and test points
mentioned i n this procedure . Adjustable components are
located at the top and both sides of the FG 504.

Preliminary Control Settings

FREQUENCY Hz (START)
STOP FREQ
HOLD/RUN
MULTIPLIER
FREQUENCY VERNIER

TRIGGER
FREE RUN
TRIG
GATE
(Pιοc κ

MAN
LEVEL
STOP FREQ/SWEEP
LOG SWP/L IN SWP
TRIG SWP/ FREE RUN
Sq uare wave pushbutton
Triangle p us hb utton
Sine wave pushbutton
OFFSET (PULL)
PHASE
SWEEP DURATION
VAR

RISE AND FALL TIME
VAR

ATTENUATOR (dB)
VAR

MAN TRIG
TRIG LEVEL
SYMMETRY (PULL)

1
40
HOLD (in)
10
Fully cw

Out
Out
Out
Out
Out
M idrange
SWEEP (out)
L I N SWP (out)
TR IG SWP (ou t)
Off (out)
Off (out)
Off (out)
Off (in)
M idrange
OFF
Fully εεω
FIXED 56 ns
Fully ccw
0 dB
Fully εω
Out
M idrange
Pushed in, variable

at mid range



Procedure

NO ΤΕ

In the following procedure, the test oscilloscope
ve rtical input requirements will be identified as
Differential or just Input. Differential indicates a
system providing differential operation with at least
1 mVldίν sensitivity. When α test oscilloscope is
mentioned, use α 60 MHz (or greater) system with
5 mV to 5 V/dίν sensitivity (200 MHzfor steps 12 and
14).

1. Set +15 V Supply ( R1605)

Set the digital voltmeter range to 20 Vdc . Connect the
low level test lead to theground test poi nt on the Al MAIN
board. Connect the high i nput test lead to the +15 V test
p oi nt on theΑ1 MAIN board. Check forα readin g of +15 V
±30 mV. If outsi de of tolerance, adju st R 1605 (+15 VAd j )
for correct readi ng .

NO ΤΕ

If R1605 (step 1) or R1705 (step 2) settings require
adjustmen t, the entire adjustmen t procedure m ust
be performed.

2. Set -15 V Supply (R1705)

Move t he high input test lead to t he -15 Vtest point on
t he Α1 MAIN board. Check for α reading within ±10 mVof
t he absol ute value of the +15 Vsu pply reading i n step 1 . If
readi ng is out of toleran ce, adjust R1705 (-15 V Adj) .

3. Check Power Supply Voltages

Move the high i nput test lead to thetest points οη theΑ1
MAIN board and set the voltmeter range switch as
necessary while measuring t he followi ng supplies for
listed tolerance limits:

Supply

	

Tolerance

+25 V

	

±0.5 V
-25 V

	

+0.5 V, -1 .5 V
+5 V

	

±0.2 V

4. Check Power Supply Ripple and N oise

Set the Differential oscilloscope Trigger to L i ne, Ver-
tical I np ut Coupling to ac, and Vertical Sensitivity as
req uired. Connect α 1 Χ probe to eac h differential i nput .
Connect t he - (mi nus) input probe tip to the FG 504
chassis grou nd. Connect the + input probe ti p to t he
appro priate test poi nts on t he Α1 MAIN board. C heck
ri pple and noise accordi ng to the following table.
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Supply

	

Tolerance

+15 V

	

Less than 500 μV ρ- ρ
-15 V

	

Less tha n 500 μV ρ- ρ
+25 V

	

Less tha n 5 mV ρ- ρ
-25 V

	

Less than 5 mV ρ- ρ
+5 V

	

Less than 100 mV ρ-ρ

Disconnect the probes .

5. Adj ust Triangle DC Level ( R360)

Set the oscilloscope vertical i nput coup ling to dc,
volts/div to 20 mV, variable volts/div as required, time
base to 0.5 ms/d iv, trigger source to external, an d trigge r
mode to auto . Con nect α 10Χ probe to the oscilloscope
vertical i nput, t he probe grou nd clip totheFG 504 c hassis
ground and the probe tip to ΤΡ 1 on the FG 504 Α3 LOO P
board. Connect α 50 Ω coaxial cable from t he FG 504
TRIG OUTPUT to t he oscilloscope external trigger input
connector. Push the TRIGGER FREE RUN and triangle
push buttons i n. Release the HOLD/RUN button to RUN
(out) and set t he MULTI PL I ER to 10'. Adjust th e os-
cilloscope for an externally trigge red 6-divisio n display.
Set th e oscilloscope vertical in put coupling to ground and
position the trace vertically to the exact graticule center .
Set th e vertical i nput cou plin g to do and adj ust R360
(Triangle do Level) on the Α3 LOOP board for triangle
peaks equally spaced above and below graticule center .
Disconnect the 10Χ probe.

6. Adj ust Top Dial Waveform Symmetry (1152)

Co nnect α 50 Ω coaxial ca ble from the FG 504 OUT-
PUT terminal to α 50 Ω termi nation connected to the
oscilloscope vertical i nput. Cha nge the followi ng FG 504
control setti ngs : Push thesquare wave push button in and
set the FREQUENCY Hz (START) dial to 40 (40 kHz
square wave). Set the oscilloscope vertical for α 5 V/div
display; set time/d iv, variable, and triggering (source to
Internal ; level as required ) so t he negative-goi ng h alf-
cycle of the sq uare wave just fills the graticule area
horizontally. Switch t he oscilloscope trigger slope from +
to - while ad justi ng R52 (Top Dial Sym Cal) on the Α3
LOO P board so the halves of t he square wave are exactly
eq ual i n time (R52 only affects th e positive h alf) . Set the
oscilloscope trigger slope to +.

7. AdjustMinimum DialWaveform Symmetry (R155)

Change the FG 504 FREQUENCY Hz (START) dial
setti ng to α position approximately h alf way between α .1
and 1 on t he d ial and set the MULTI PL I ER to 10° . Ad j ust
the oscilloscope sweep speed so the positive half of the
waveform cycle j ust fills t he graticule horizontally. Switch
the oscilloscope trigger slope from +to - while adj usting
R155 (Min Dial Sym Cal) on t he Α3 LOO P board so the
halves of the square wave are exactly eq ual i n time ( R155
only affects t he negative h alf of the waveform) .
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8. Adjust Low Dial Waveform Symmetry (R215)

Set the FG 504 FREQUENCY Hz (START) d ial to 1 and
t he MULTIPLIER to 10 . Set the oscilloscope for do
coupled normal triggering and adjust sweep speed and
trigger level so one waveform cycle just fills the graticule
horizontally. Adjust R215 (LF Sym Cal) on the Α3 LOOP
board so that the halves of the square wave are exactly
equal in time . Disconnect the 50 0cables and termination
from the FG 504 and oscilloscope.

9. Check Dial Calibration (R115, R145) and Adjust
Mechanical Alignment

α . Connect the FG 504 TRIG OUTPUT through α 50 Ω
coaxial cable to α 50 Ω termination at the frequency
counter input. Set the FG 504 MULTIPLIER to 103 and the
FREQUENCY Hz (START) d ial to .1 (fully cw). Adjust
R115 (Min Dial Cal) on Α3 LOOP board for α reading of
150 Hz to 200 Hz on the counter. Set the FREQUENCYHz
(START) d ial to 40 and adjust R145 (Χ40 Cal) onΑ3LOOP
board for α counter display of 40.0 kHz. Set the FRE-
QUENCY Hz (START) d ial to 1 ; thecounter displayshould
be 1 .0 kHz. If the reading is correct, ski p part b and
proceed to part c; if not correct, perform part b.

b. Mechanical dial adjustment : Use α 1/16" Allen
wrench to loosen set screws on the dial coupling behind
the front panel . Use long nose pliers to rotate R 125
potentiometer shaft until the counter reads 1 .00 kHz. With
the FREQUENCY Hz (START) dial set to 1, tighten the
coupling set screws.

ε. Set the FREQUENCY Hz (START) dial to 30 and
check that STOP FREQ d ial will rotate fully ccw and stop
with the index mark aligned with the index mark on the
panel . If alignment is correct, proceed to part e; if not
correct, perform part d .

d. Use α 0.050" Allen wrench to loosen the STOP FREQ
knob set screws, then remove the knob. Turn the poten-
tiometer shaft to the ccw end and re-install the STOP
FREQ knobso index mark is aligned with front panel index
mark . Tighten the set screws.

e. Set the STOP FREQ d ial fully ccw and check that it
stops with its index mark within approximately 5 degrees
of 40 on the FREQUENCY Hz (START) d ial .
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The mechanical dial adjustment in part b must be
performed with the instrument operating. Exercise
caution to avoid shorting out circuitry with Allen
wrench or pliers .

f. Repeat step 9, parts α through e, as necessary for
correct d ial calibration . Disconnect the 50 Ω cable and
termination from the FG 504 and counter.

10 . Adjust Residual Offset (R1140)

Set the FG 504 ATTENUATOR (dB) to -50 dB . Set all
front panel pushbuttons to the OUTposition. Connectthe
FG 504 OUTPUT through α 50 Ω unterminated coaxial
cable to either the oscilloscope vertical input or digital
voltmeter input. Adjust R1140 (Offset Balance) on Α1
MAIN board for α reading of zero volts ±100 mV on the
oscilloscope or voltmeter.

11 . Adjust Zero Input Offset (R1015)

Set the FG 504 ATTENUATOR (dB) to the 0 dB
position . Adjust R 1015 (Input Offset) on the Al MAIN
board for a reading of 0 V±100 mV on the oscilloscope or
voltmeter. Disconnect the 50 Ω cable.

12 . Adjust Output Impedance (C1092)

Push the FG 504 square-wave pushbutton and the
TRIGGER FREE RUN pushbuttonin. SettheMULTIPLIER
to 10 5 and the FREQUENCY Hz (START) dial to 40 .
Connect two unterminated 42-inch 50 Ω coaxial cables in
series with α female-to-female bnc adapter; connect one
end to the FG 504 OUTPUT and the other end to the
oscilloscope vertical input. Adjust the oscilloscope ver-
tical sensitivity, triggering (Mode to Auto) and sweep
speed to display at least one complete square wave cycle
approximately 6-divisions in amplitude. Adjust C1092
(Output Impedance) on the Α1 MAIN board for minimum
reflected aberration behind the rising and falling edges of
the square wave . Disconnect the 50 Ω cables from the
FG 504 OUTPUT and oscilloscope vertical input.

13. Adjust Square Wave Amplitude and DC Level
(R630, R641)

Connect the FG 504 OUTPUT through α 50 Ω coaxial
cable to α 50 Ω termination at the oscilloscope vertical
input. Set the MULTIPLIER to 102. Adjust the oscilloscope
vertical sensitivity, triggering, and sweep speed to display
at least one cycle of the square wave at α calibrated 2 Wdiv
amplitude. Adjust R630 (Sq Wave Am p l Adj) on the Α1
MAIN board for α peak-to-peak amplitude of 15 V to
15.9 V. Set the oscilloscope vertical in put coupling to
ground and center the trace vertically . Return vertical
i nput coupli ng to d c, and adjust R641 (SqWave Offset Adj)
on the Α1 MAIN board for square wave positive and
negative peaks equally spaced above and below the
graticule center. Disconnect the 50 Ω cable and termina-
tion from the FG 504 and oscilloscope.



14. Adj ust Output Am plifier Respo nse (C922, C1090,
R950, R 1050)

Connect the FG 504 O UTPUT t hrough α 50 Ω coaxial
cable to α 50 Ω termi nation at the vertical in put of t he
oscilloscope .

Set t he FG 504 MU LTI PL I ER to 105 . Adj ust the os-
cilloscope vertical sensitivity and sweep speed to display
one or more complete cycles of the sq u are wave at about
6-divisions amp litu de . Ad j ust triggeri ng to view the
leading edge of the positi ve-goi ng slope . Adj ust C922 (Sq
Comp Long Term) on t he Α 1 MAIN board for optimum
square corner in the first 100 ns from th e risi ng and falling
ed ges . Adj ust C1090 (Sq Comp Short Term) on t h e Α 1
MAIN board for optimum sq uare corner wit h aberrations
less tha n 5 ο/ο over the first 20 ns from the rising a nd falling
edges. Ad j ust R950 (Sq Com p Leading Edge) on the Α 1
MAIN board for m inimum rise time, optim um square
corner, and minimum aberrations overthefirst 20 nsfrom
t h e leading edge . Ad just R1050 (Sq Com p Trailing Edge)
on t h e Α 1 MAIN board for m inimum fall time, o ptimum
squ are corner, and minimum aberrations over the first
20 ns from the traili ng edge . Check that rise time and fall
time of the square wave is equal to or less t han 6 ns .
Repeat step 14 as necessary to ac hieve minimum aber-
rations (equal or less than 5 ο/ο +30 mV) and rise time of
equal or less than 6 ns .

15 . Adjust Amplitude Flat ness (8365, C325, C340)

Set FG 504 controls as follows :

SWEEP DURATION	1 ms
VAR

	

F ully ccw
Tria n gle pus h button

	

In
FREQUENCY Hz (START) 1
STOP FREQ

	

40
MULTI PL I ER 10'

FR EQUENCY VERN I ER Fully cw
RISE and FALL TIME

	

FIX ED <_6 ns
VAR

	

Fully ccw
ATTENU ATO R ( dB)

	

0 dB
VAR

	

cw
TRIGG ER

FREE RUN

	

Ι η
All ot her buttons

	

Out

Con n ect α 50 Ω coaxial cablefrom t he FG 504 L I NEAR
SWEEP OUTPUT to the oscilloscope external trigger
input . Set th e time base sweep speed to0.2 ms perdivision
and trigger externally on t h e negati ve slope of t he
waveform . Ad j ust t he oscilloscope vertical sensitivityfora
6-divisio n d isplay . Set the FG 504 MULTI PLIER to 10ή .
Ad j ust the SWEEP DURATIO N VAR IA BLE so only one
envelo pe is visible across th e entire h orizontal graticule .
Vertically center the left si de of t his envelope . Adjust R365
(HF Loo p DC Level) on the Α3 LOO P board so that t he
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right sid e of th e envelope is also vertically centered on th e
graticule . Ad just C325 and C340 (HF Loo p Com p) on th e
Α3 LOOP board so that t he rest of t h e waveform is
app roximately symmetrical aroun d the center h orizontal
graticule line wit h minimum amplitude in the center . (See
Figure 4-1 .) Considerable i nteraction exists between C325
and C340 . Readj ust as necessary to obtain the best
symmetry and amplit ude flatness . Check t hat t he pea k-to-
peak am plitude of the envelo pe is between 4.5 divisions
and 7.5 divisions at all points on t h e waveform . Set the
FG 504 SWEEP DURATION to off .

F ig . 4-1 . Amplitude flatness check .

16 . Adj ust Sine Flatness (C857)

Push th e sine-wave pu sh button i n . Set t he FRE-
QUENCY Hz (START) d ial to 40 . Adj ust C857 (Sine
Flatness) on the Α2 FUNCTIO N board for α 5.5 division
sine-wave am plitude . Disconnect t he 50 Ω cables and
termination .

17 . Adj ust Top Dial Calibration (R145)

Set the FG 504 MU LTI PL I ER to 10' . Set t he FRE-
QUENCY Hz (START) dial to exactly 40 . Connect TRIG
O UT PUT through α coaxial cable and 50 Ω termination to
α freq uency counter . Ad j ust R 145 ( Χ40 Cal) on the Α3
LOO P board for α reading of 40 kH z wit h i n ±3 ο/ο
(±1 .2 kHz) . Change the MULTI PL I ER setti ng to 10" and
check for α reading of 400 k Hz with in ±3ο/ο (±12 kHz) .

18 . Adj ust 106 Range Tim i ng (C195)

Change the MU LTI PL I ER to 10` . Ad j ust C195 (40 MHz
Cal) on the Α3 LOOP board for α readout of _>40 MHzin all
t hree functions-square, triangle, and sine wave .

4-1 1
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19 . Adj ust 105 Range Timi ng (C242)

Ch ange the FG 504 MULTI PL I ER setting to 105 . Adjust
C242 (4 MHz Cal) on t he Α3 LOO P board for a readout of
4 MHz within 3%ο (±120 kHz) .

20. Adj ust 20 MHz Timing ( R128)

Set the FREQUENCY Hz (START) dial to exactly 20 .
Set the MULTI PL I ER to 106 . Adj ust R 128 (20 MHz Cal) on
the Α3 LOOP board for α freq uency of 20 MHz wit hi n
specificatio n limits (17.6 MHz to 22.4 MHz) for all three
functions-sq uare, triangle, and sinewave) . NOTE :
20 MHz Cal will i nteract wit h 40 MHz Cal .

21 . CheckandAdj ustHigh Frequency Dial Tracking
( R128, C195, C325, C340)

Chec k that theoutp ut frequencyfrom 4 MHzto40 MHz
is withi n specification limits for all three function
waveforms. If dial tracking is not withi n specificatio n
limits, it may be necessary to slightly read just R 128
(20 MHz Cal), C195(40 MH z Cal), andC325 and C340 ( ΗF
Loop Comp) to ach ieve proper dial accuracy . Optimum
trac king will result if C325 a nd C340 (HF Loop Comp)
adjustments are performed so as to maintain symmetrical
amplitude flatness around the graticule vertical center
li ne. Repeat step 15 and check t hat amplitude flat ness is
wit hin specification limits . If n ecessary, repeat steps 15
through 21 .

22. Adj ust Stop Frequency Dial Range (R10)

Wit h the FG 504 MULTI PL I ER at 10 6 , push t he STOP
FREQ/SWEEP button in to STOP FREQ mode. Set
SWEEP DUR ATIO N to 10 s and FREQUENCY Hz
(START) d ial to 1 . Rotate the STOP FREQ dial so t hat the
index mark points to 40 on the FREQUENCY Hz (START)
dial . Ch ange the MULTIPL I ER setting to 10' and adjust
R 10 (Stop Freq Cal) on theΑ3LOOPboard for afrequency
of 40 kHz. Disconnect termi nation and cable from fre-
q uency counter and FG 504.

23. Adjust L inear and Logarit hmicSweepAm plitude
( R1460, R1475)

Set the oscilloscope time base for 2 ms/divisio n ,
trigger source to i nternal, and th e vertical for do coupled
.2 V/division sensitivity . Connect α 10Χ probe to the
oscilloscope vertical input, the probe ground cli p to the
FG 504 ch assis, and connect the probe ti p to Ρ1500 p i n 1
Ram p on t he Α2 FUNCTION board. Change the FG 504
SWEEP DURATION settin g to 10 ms . Record t he voltage
level displayed on t he oscilloscope . Release the FG 504
STOP FREQ/SWEEP button out to the SWEEP mod e, and
ad j ust R1460 ( Ramp Peak) on the Α2 FUNCTIO N board
for α display voltage level at the peak of the ramp equal to
the previously recorded voltage. Push t he FG 504 LOG
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SWP/LI N button i n to the LOG SWP mode, and adjust
R 1475 ( Log Peak) οη theΑ2 FUNCTIO N boardso the peak
of the logarith mic ram p is at t he same am plitude as t he
origi nally recorded voltage. Set SWEEP DURATION to
OFF.

24 . Adj ust Rise and Fall Time Symmetry (R610)

Co nnect the FG 504 OUTPUT t hrough α 50 Ω cable
an d α 50 Ωtermi nation to the oscilloscope vertical input.
Push t he square wave push button in. SettheΜULTI PL I ER
to 10° , FREQUENCY Hz (STA RT) dial to 10, RISE AND
FALL TIME to .1 μs, and VAR RISE AND FALL TIME
control fully cw . Obtain α waveform display of one
complete cycle centered vertically and horizontally on the
graticule. Adjust R610( Riseand Fall Sym)ontheAl MAIN
board so that the top and bottom of the waveform are
eq ual i n duration.

25. Adj ust AM Balance (R870)

Connect α 1 kHz triangle waveform of +2.5 V and
-2.5 V (5 V ρ-p) am plitude (produced from α generator
external to the FG 504) throug h α 50 Ω cable to the AM
I NPUT connector on the FG 504. Connect α 50 Ω cable
from th e trigger output conn ector on the triangle
generator to the external trigger i nput on the oscilloscope
and set th e oscilloscope for external triggeri ng . Push t he
FG 504 si ne wave pushbutton in . Set theFREQUENCY Hz
(START) dial to 30. Adjust the oscilloscope time base to
display several cycles of the modulatio n envelope. Ad j ust
the external triangle generator do offset a nd am plitude
controls for α d isplay with 100ο/ο modu lation level,
1 ms/division modulation rate, and about 10 to 16 V ρ-ρ
am plitude with no clipping of peaks. Vertically center th e
waveform envelope valleys to graticule center. Ad j ust
R870(AM ΒαΙ) on t heΑ2FUNCTION board sothe positive
and negative peaks of t he envelo pe are equally spaced
from the valleys of thewaveform envelope . Disconnect the
50 Ω cables from the triangle generator to the FG 504 and
test oscilloscope external trigger input connector. Set the
oscilloscope for i nternal trigge ri ng.

26 . Adjust Sine Offset ( R790)

Set t he FG 504 MULTI PLI ER to 10', and FREQUENCY
Hz (START) d ial to 10. Push t he triangle pus hbutton i n.
Adj ust t he oscilloscope vertical sensitivity for ap-
proximately 8 d ivisions of display, and adjust the time
base sweep speed for about 5 cycles of triangle waveform .
Set the oscilloscope vertical input coupli ngto grou nd and
center the trace vertically . Return the i n put coup li ng to t he
do position. Push t he sine wave push button in . Adjust
R790 (Sine Offset) on the Α2 FUNCTIO N board sot hesine
wave peaks are symmetrical above and below t he 0 V
(center) oscilloscope graticule li ne.



27. Adj ust Si ne Gain (R855)

Adjust R855 (Si ne Gain) on t he Α2 FUNCTION board
so the si n e wave amplitude exactly matches the triangle
waveform amplitude while alternately pressing t he si ne
wave and triangle pushbuttons. Disconnect all cables .

28 . Adj ust Sine Drive (Distortion) (R740, R155, R52,
R360, R215)

Push t he si ne wave pushbutton in . Set the FRE-
QUENCY H z (START) d ial to 40. Connect the FG 504
OUTPUT connector through α 50 Ω cable to α 50 Ω
termi nation at the distortion analyzer i nput (use α bnc
female-to-banana p l ug adapter if necessary) . Set the
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distortio n analyzerto40 kHz. Adjust R740 (Sine Drive) on
the Α2 FUNCTIO N board for mi nimum distortion. It may
be necessary to slightly re-adj ust R52 (Top Dial Sym Cal)
in step 6 and R360 (Triangle DC Level) i n step 5to achieve
α mi nim um distortion readi ng on the distortion analyzer .
Change t he FREQUENCY Hz (START) d ial setting to 4
and the distortion analyzer to 4 kHz. Touch up R740 (Sine
Drive) and R155 ( M in Dial Sym Cal) for minimum distor-
tion read i ng. Repeat this step as necessary to achieve
mi nimum distortion readi ng. Set the MULTI PLI ER to 10
and distortion alayzer to 40 Hz . Touch up R215 (LF Sym
Cal) adjustment in step 8for least distortion (0 .5ο/ο or less).
Remove power from the FG 504; disconnect test eq uip-
ment and extender cables . Re-con nect R14 to its origi nal
circuit connection.



Cleaning

PREVENTIVE MAINTENANCE

Preventive mai ntenance steps performed on α reg ular
basis will improve the reliability of t he FG 504. However,
checks of t he semiconductors i n t he absence of α
malfunction are n ot recommended as preventive main-.
tenance measures . Th e recommen ded time for perfor-
mi ng preventive maintenance is just before i nst rument
adjustment.

Do not use acetone, ΜΕΚ, ΜΙΒΚ, benzene, toluene,
carbon tetrachloride, trichloroethylene, methyl
alcohol, methylene chloride, sulphuric acid, or
Freon compounds for cleaning the FG 504. Use only
clean water and α mild detergent .

Exterior. Loose dust may be removed wit h α soft cloth
or dry brush. Water and α mild detergent may be used;
h owever, abrasive cleaners should never be used .

Interior. Cleaning the i nterior of t he unit should
precede adj ustment si nce the cleani ng process could alter
t he settings of calibration adjustments . Use low-velocity
com pressed air to blow off accumulated d ust. Hardened
dirt can be removed with α soft dry brush, cotton-tipped
swab, or α cloth dampened in α solution of water and mild
detergent .

Adj ustment

After cleaning or rep airs, do the performance c heck as
described in Section 4 of this manual. If all functio ns are
wit hi n specification , no ad j ustment is needed . If one or
more of the specifications are not met, calibrate the
instrument as directed i n Section 4.

Lubrication
No l ubrication is req uired i n t he FG 504.

Theory of Operation

Diagrams

Cam Switch Charts

Circuit Board Illust rations

Section 5-FG 504 (SN Β040000 & UP)

MAINTENANCE AND INTERFACING
INFORMATION

TROUBLESHOOTING AIDS

Section 3 of this manual explai ns circuit operation i n
detail . The section is α troubleshootin g aid when used i n
conj unction with the circuit diagrams.

Α bloc k diagram and detailed circuit diagrams are lo-
cated on foldout pages in t he Diagrams section. The
circuit d iagrams sh ow t he component values and assign-
ed circuit reference numbers of eachcomponent. Thefirst
page of the Diagrams section defi nes the circuit symbols
and reference designators used i n the manual. Important
waveforms and voltages are shown wit hi n the diagrams.

Cam switches shown on t he diagrams are coded on
charts to locate the cam num ber of the switch contact in
the com plete switch assem bly, counti ngfrom thefront, or
knob end , toward the rear of t he switch. The charts also
i ndicate with α solid dot when each contact is closed.

To identify electrical components when trouble-
shooting, turn to t he Parts Location Grid that is located on
the back of α foldout page at the left of t he related circuit
diagrams. Component values, descri ptions, and ordering
data are given in the Replaceable Electrical Parts list .

Component and Wiring Color Codes

Colored stri pes or dots on electrical components sig-
nify electrical values, tolerances, etc., according to ΕΙΑ
standards. Components not color coded usually have
i nformation pri nted on the body . Some wiri ng cod i ng
follows the same ΕΙΑ standards.
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Testing Equipment
Generally, α wide-band oscilloscope, α low-

capacitance probe, and α multimeter are all that is needed
to perform basic waveform and voltage checks for diag-
nostic purposes. The calibration procedure lists specific
test eq uipment necessary to adequately check out the
instrument .

TROUBLESHOOTING TECHNIQUES

This troubleshooting procedure is arranged in an order
that checks the simple trouble possibilities before pro-
ceeding to extensive troubleshooting.

Control Settings

I ncorrect control settings can appear to be an equip-
ment problem . If there is any question about the correct
function or operation of any control, see the operating
instructions in Section 2.

If the FG 504 is operating as part of an interconnected
system or test setup, also check control settings of the
other instruments in the setup. Check for proper inter-
connections between the power module and the plug-in
modules. Check that the signal is properly connected and
that the interconnecting cables and signal source are not
defective . Check t he power source .

If the power module is suspected, try substituting
another FG 504 known to be good i nto the powermodule .
If the trouble persists after substitution, move the FG 504
to other compartments in t he power module to determine
if the trouble is confined to one compartment or is
common to all of them .

Visual Check

Remove the covers from the FG 504 and look for
broken wires, loose or unsoldered connections, or
damage to the circuit board. If components damaged from
overheating are found, determine the cause of over-
heating before replacing the component; otherwise, the
new component may also be damaged .

Static-Sensitive Components
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Static discharge can damage any semiconductor
component in this inst rument.

This instrument contains electrical components that
are susceptible to damage from static discharge. See
Table 5-1 for relative susceptibility of various classes of
semiconductors . Static voltages of 1 kV to 30 kV are
common in unprotected environments .

Observe the following precautions to avoid damage :

1 . M inimize handling of static-sensitive components .

2. Transport and store static-sensitive components or
assemblies in their original containers, on α metal rail, or
on conductive foam . Label any package that contains
static-sensitive assemblies or components .

3. Discharge the static voltage from your body by
wearing α wrist strap while handling these components .
Servicing static-sensitive assemblies or components
should be performed only at α static-free workstation by
qualified service personnel .

4. Nothing capable of generating or holding α static
charge should be allowed on the work station surface.

5. Keep the component leads shorted together when-
ever possible .

6. Pickup components bythe body, never bythe leads.

7. Do not slide the components over any surface.

8. Avoid handling components in areas that haveafloor
or work surface covering capable of generating α static
charge.

9. Use α soldering iron that is connected to earth
ground.

10 . Use only special antistatic suction type or wick type
desoldering tools.

Test Eq uipment

Before using any test equipment to make meas-
urements on static-sensitive components or assemblies,
be certain that any voltage or current supplied by the test
equipmentdoes not exceed the limits of the component to
be tested .



RELATIVE SUSCEPTIBI LITY TO
STATIC DISCHARGE DAMAGE

' Voltage equivalent for levels:

1 = 100 to 500 V

	

4= 500 V

	

7=400to 1000 V (est.)
2 = 200 to 500 V

	

5 =400 to 600 V

	

8= 900 V
3 = 250 V

	

6=600 to 800 V

	

9= 1200 V

(Voltage discharged from α 100 pF capacitor through α resistance
of 100 ohms.)

Circuit Isolation

Note th e symptom . It often id entifies the circuit i n
which the trouble is located. Wh en trouble sym ptoms
appear in more than one circu it, check the affected
circuits by making waveform and voltage measurements .

I ncorrect operating of all circuits often means trou ble
i n power supplies . Using α multimeter, check first for
correct voltages of the indivi dual regulated supplies
according to t he circuit diagrams and adjustment pro-
cedures. Then chec k th e unregulated supplies of t he
power modules . Defective com ponents elsewhere i n t he
i nst ruments can appear as power supply problems. In
these i nstances, suspected circuits should be dis-
connected from apparently bad power supplies one at α
time to narrow the search.

Voltages and Waveforms

Table 5-1

Ofte n defective components can be located by using
waveform and voltage i ndications when they appear on
the circuit diagram or in t he adjustme nt procedures . Such
waveforms and voltage labels are typical indications and
will vary between instruments .

Component Chec ki ng
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If αcomponent cannot be disconnected from its circuit,
the effects of t he associated circuitry must be considered
when evaluati ng t he measurement . Except for soldered-in
transistors and i ntegrated ci rcuits, most components ca n
be unsol dered and lifted at oneendfrom the circuit board.

Transistors and Integrated Circuits (IC) . Tu rn the
power switc h off before removing or replacing any
semiconductor. See Fig . 5-1 for semiconductor basi ng .

Α good check of transistor operation is actual perfor-
man ce u nder operatin g conditions. Α transistor can most
effectively be checked by substit uting α new component
for it (or one which has bee n c hecked previously) . How-
ever, be sure that circuit cond itions are n ot such t hat α
replacement transistor might also be damaged. If sub-
stitute transistors are not available, use α dynamic tester .
Static-typetesters are not recommended since t hey do not
check operation under simulated operating conditions.
An antistatic suction-type desol dering tool can be used to
remove soldered-in transistors ; see component replace-
ment procedure for details .

I ntegrated circuits can be checked with α voltmeter,
test oscilloscope, or by direct su bstitution. Αgood under-
standing of the circuit descri ption is essential to trouble-
shooti ng circu its contai ni ng integrated circuits. Oper-
ati ng waveforms, logic levels, a nd ot her operating i nfor-
mation for the integrated circuits are given i n the circuit
descri ption information . Use care when checki ng voltages
and waveforms around t he integrated circuits so that
adj acent leads are n ot shorted toget her . Α convenient
means of cli pp i ng α test probe to the14-and16-pin in-li ne
i ntegrated ci rc uits is with an i ntegrated ci rcuit test clip.
This device also doubles as an extraction tool .

Replacement semiconductors should beof the original
type or α direct replacement. Figure 5-1 s hows the lead
configuration of the semiconductors used in this i nstru-
ment system . When removi ngsoldered-i n transistors, use
an antistatic suctio n-type de-solderi ng tool to remove the
sol der from the holes in th e circuit board. See M ai n-
tenance Aids.

An extracti ng tool shoul d be used to remove t he 14-and
16-pi n integrated circuits to prevent damage to the pi ns.
Thistool isavailablefrom Tektronix, I nc. SeeMai ntenance
Aids. If an extractin g tool is not available, usecaretoavoid
damagi ng the pins. Pull slowly and evenly on both ends of
the i ntegrated circuit . Try to avoid h aving one end of t he
i ntegrated circuit d isengage from t he socket before t he
other end.

Semiconductor Classes

Relative
Susceptibility

Levels'

MOS or CMOS microcircuits or discretes,
or li near microcircuits with
MOS i nputs ( Most Sensitive) 1

ECL 2

Schottky signal diodes 3

Schottky TTL 4

High-freq uency bipolar transistors 5

JFETs 6

Linear microcircuits 7

Low-power Sch ottky TTL 8

TTL (Least Sensitive) 9
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Β

Plastic-Cased Transistors

D

NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL , BUT MAY
VARY DUE TO VENDORCHANGES OR INSTRUMENTMODIFICATIONS.

Β

D

Β

I ntegrated Circuits Mounti ng

Ι

	

FET

	

ι

	

Power Transistors

	

SCR

	

Regulato r

2655-03Α
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Fig. 5-1 . Semiconductor Basing .
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Diodes . Do not use an oh mmeter that has α hig h
i nternal cu rrent. H igh currents maydamage the diode, so
use th e RX1000 scale on the ohmmeter.

Ordinary signal diodes may be checked for an open or
shorted condition by measuring t he resistance between
termi nals. W it h the oh mmeter set to the RX1000 scale, the
resistance s hould be very hig h i n one direction and very
low when the leads are reversed .

Resistors . Check resistors with an ohmmeter . Resistor
tolerances are given in the Replaceable Electrical Parts
list . Resistors do not normally need to be replaced unless
themeasured valuevaries widelyfrom t he specifiedvalue.

Capacitors. Α leaky or shorted capacitor can be
detected by checking resistance with an oh mmeter on t he
hig hest scale. Use an ohmmeter which will not exceed t he
voltage rating of th e capacitor. The resistance reading
should be high after i nitial charge of t he capacitor . An
open capacitor can best be detected with α capacitor
tester, or by checking whether it passes ac signals.

Cam Switches . Repair of cam-type switches s hould be
undertaken only by experien ced maintenance personnel .
Switch align ment and spri ng tension of t he co ntactsmust
be carefully maintai ned for proper operation of t he switch .
For assistance, contact your local Tektronix Field Office
or representative .
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Α cam-type switch repair kit including necessary
tools, instructions, and replacement contacts is
available from Tektronix, Inc. See Maintenance
Aids.

The cam-typeswitches consist of rotati ng cam d rums,
which are t urned by front-panel knobs, and sets of spring-
leaf contacts mounted on adjacent circuit boards. The
contacts are actuated by lobes on the cams . These
switches can be disassem bled fo r inspection, cleani ng,
rep air, or replacement as follows:

1 . Remove screws from the switch cover and remove
the cover. Th e switch is now ope n for inspection or
cleaning .

2. To completely remove α switch from the circuit
board, first remove any knobs or shaft extensions. Loosen
the cou pling at thepotentiometer at the rear of theswitch,
and pull the long shaft out of t he switch assembly.

M aintenance-FG 504 (SN Β040000 & UP)

3. Remove t he screws (from the opposite side of the
circuit board) wh ich hold t he cam drum to t he board.

4. To remove the cam drum from t he front support
block, remove t he retaining rin g from theshaft on t hefro nt
of t he switch and slide the cam d rum out of the support
block. Be careful not to lose the small detent roller .

5. To replace defective switch contacts, follow the
instructions given in the switch repair kit .

6. To re-in stall t he switch assembly, reverse th e above
procedure.

Incandescent Bulbs. Most of t hese light b ul bs are
mounted on thesub-panel using plastic sleeve stand-offs.
U nsolder thelead wiresand pull t he bul b out of the sleeve
from the rear of the sub-panel .

Circuit Board Removal

NO ΤΕ

Tag or note the locations of αΙ 1 leads andplugs for
reassembly refere nce .

To remove t he M ain board (right si de board), remove
the six screws holdi ng the back panel to the instrument
frame. Remove the back panel . Remove t he SWEEP
DURATION, RISE and FALL TIME and ATTENUATOR
(dB) knobs . Disconnect all cable plugs connected to the
board . Remove the four screws attachi ng the board to the
plug-in frame and remove the board by sli ding the board
backwards until the switch sh afts clear the front panel
holes .

To remove the Function board (center board), first
remove all cable plugs attached tothe board . Then remove
the four screws attaching the board to the spacers. Slide
the board to the rear of t he i nstrument until the p ushbut-
tons clear the front panel and remove t he board.

To remove t he Loop board (left sideboard),disconnect
cable con nections to the board . Removet heMULTI PL I ER
knob. Unsolder t he wire from theAM INPUTcon nector on
the front panel to the board . Next remove t he four screws
attachi ng theLoopboard to the ρΙ υg-i n frame and slidethe
board to the rear of the plug-in unit until theHOLD push-
button clears the front pa nel . Remove the board from the
plug-in.

To remove t he Floating Interface board, first remove
the six retaini ng screws on the back panel . Remove the
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cable plugs from the board an d remove it from the
instrument . It will be necessary to remove the screws
holdi ng the retain i ng clips if it is n ecessary to remove the
board from the back panel.

Checking Transformer Phasing

If t he FG 504 is used in early models of the TM 500-
Series Power Modules, ri pple on t he output waveform can
be excessive i n some cases. The ripple resultsfrom Power
Module transformer phasing t hat is i n compati ble with
FG 504 operatio n; however, the problem is easily cured.

To determi ne if your Power Module is properly ph ased,
place the FG 504 i n operation on two exte n der cables.
Make certain bot h extender cables are firmly con nected
(do not attem pt to operate t he FG 504 with only one
exten der cable) .

Turn to the Rear I nterface Connector Assignments
pullout at the rear of this section. Locate pin 13Α on the
Main board (left board when viewin g the rear of the
instrument) . Using an ac voltmeter, measure the voltage
from pin 13A to chassis grou nd (pin 9Αοr 9Β) . The normal
voltage is about 35 V rms. If t he voltage is about 15 V rms,
the phasi ng is incorrect. Correct the phasing by i n-
terchanging the wires to pins 13Α and 13Β i n the Power
M od ule. Measure the voltage from pin 1 Β to chassis
grou nd and interchan ge the Power Module wires to pins
1Α and 1Β if i ndicated . Check all compartments of the
Power M od ule for proper phasi ng.

Maintenance
Refer to the TM 500-Series Power M odule ma nuals for

com plete maintenance information. When replacing cam
switch contacts, order H igh Frequency Cam Switch
Repai r Kit . See the Maintenance Aids .

Do not attempt to operate the instrument unless
8ΟΤΗplug in cards are connected to the mainframe.

PARTS ORDER ING AND REPLACING

Orderi ng
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Standard Parts . All electrical and mechanical replace-
ment parts can be obtained t hrough t he local Tektronix
F ield Office or representative . However, many of t he
standard electronic components can be obtai ned locally
in less time than is requi red to order t hem from Tektronix,
Inc. Before purc hasi ng or ordering replacement parts,
check the Replaceable Parts lists for val ue, tolerance,
rating, and descri ption . Wh en selecting replacement

parts, it is im portant to remember that the physical size
and shapeof thecomponent may affect its performance i η
an instrument . All replacement parts s hould be direct
replacements unless it is known t hat α different compo-
nentwill not adversely affect theinstrument performance.

Special Parts . Some parts aremanufactured or selected
by Tektronix, I nc., to satisfy particular req uirements, or
are manufactured fo r Tektronix, Inc., to our specifications .
Most of th e mechanical parts used in t his system have
been manufactured by Tektronix, Inc. Order all special
parts directly from the local Tektronix Field Office or
representative .

Ordering Procedure. When ordering replacement parts
from Tektronix, Inc., please i nclude the following min-
im um i nformation:

1 . I nstrument type ( FG 504) .

2. I nstrument serial number (for exam ple, Β040251) .

3. Α description of the part (if electrical, include t he
ci rcuit number).

4. Tektronix part number .

Please do not return any instruments or parts before
receivi ng directions from Te ktronix, I nc.

Α listi ng of Tektron ix Field Offices, Service Centers,
and Representatives can be found i n th e Tektronix
Product Catalog and Supplements.

CUSTOMIZING

Customizing the Interface

I n put and output accesstothe FG 504 is available at t he
rear of the floati ng interface and main circuit boards.
Figure 5-2 identifies the contacts and their respective Ι /Ο
assignments.

Α power module mainframe optio n (Option 2) is
available that provides α rear- panel, multi-pin connector
to which Ι /Ο lines can be hard-wired for external access .
Also possible are inter-com partment connections wit h
other plug-i n modules in multi ple-compartment main-
frames .
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Α slot between pi ns 23 and 24 on the rear connectors
identifies the FG 504 as α member of t he signal source
family . If the interface is customized , i nsert barriers in the
correspond i ng positions of the power mod ule jack to
prevent ot herthan signal source plug-i nsfrom being used
in t hose compartments . Th is protects t he plug-in shoul d
specialized con nections be made to thosecompartments.
Consult the B uilding Α System section of t he power
module manual for further information.

Custom Timing Capacitor Selection

Th is feat ure allows th e userto select α swept frequen cy
range . Place the MULTIPL I ER i n the .5 Χ 10' position. Th e
factory installed capacitor provides α swept range of
20 Hz to 20 kHz. For examp le, to calculate α custom
range, assume αswept frequency range of 10 Hz to 10 kHz
is desired. Figure 1-2showsth atnofixed multiplier setting
incl udes thedesired limits . Th e value of t he capacitorthat
must beinstalled is determi ned by the following formula:
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CCUS = 2200
FΜΑΧ

Phase M odulated Operation

Maintenance-FG 504 (SN Β040000 & UPI

where Ccus is in μF; and FΜΑΧ , is the maximum freq uency
requ ired. Apply the formula to the example :

Ccus = 0.22 μF.

Use α capacitor of any desired value. If the capacitor is
mounted in the i nstrument, physical size is th e only limi-
tation . Low leakage capacitors using mylar as dielectrics
provide t he truest waveforms.

Α jumper located on the Loop board allows the VCF
INPUTto function as α phase modulating in pu t when the
FG 504 is operated i n the PHASE LOCK loop mode. The
location of t his jumper is shown i n the illustration on th e
Internal Adj ustments Procedure foldout page at the rear of
this manual . Thephase mod ulating i n put voltage limits are
±2.5 V, wit h an upper freq uency limit of 1 kHz. When
phase locked, the phase modulati ng voltage varies t he
output ph ase by approximately 5°/V.
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Output

USING THE REAR INTERFACE CONNECTO RS

This termi nal is connected to the front panel OUTPUT
connectorthrough α 30 kQ resistor . The common terminal
for this output is p i n 27Α (Main board only).

Sweep Reset Output

Α positive-goi n g pulsefrom about-13 Vtoabout+9 V
occurs at this connection at t he time t he sweep resets .
This output is desig ned to drive at least 10 kΩ. The p ulse
can be used to raise th e pen on α chart recorder when
d oi ng sweep frequency tests on filters or other devices or
as end-of-sweep trigger for an external device . Connect
t he ot her lead to chassis ground.,

Linear Sweep Output

This te rmi nal is connected to the output of the sweep
generator th rough α 1 kΩ resistor. U se chassis grou nd as
the return circuit . The waveform at this terminal is
identical with thewaveform at the front panel L I N SWEEP
OUTPUTterminal except i n theSTOP FREQ mode. Inthe
STOP FREQ mode t his rear connection continues to
output t he linear sweep ramp while the front panel
connection outputs α do voltage equivalent to the peak
ramp voltage. To make th e output at t he rear terminal the
same as t he L I N SWEEP OUTPUT terminal, remove the
lower end of R1525 from the Function board. Connect an
eight inch wire from the lower end of R1525 to the lower
end of R1520 also located on t he Function board . The
exact location of these resistors can be found from the
Replaceable Parts Location Gri d.

AM In put

Th is input has th e same input characteristics asth eΑΜ
INPUT connection on thefront panel . Usechassis ground
for t he circuit return.

5-8

(See Figure 5-2.)

Sweep Trigger Input

This termi nal is connectedto the front panel SWP TRIG
I NPUT connector through α 1 .5 kΩ resistor. Use chassis
grou nd for t he return circuit .

Trigger Output

This connection is madethroug h α 510 Ω resistortothe
front panel TRIG OUTPUT connector. Use connection
27Β for t he retu rn circuit.

Phase Lock Error Voltage

The signal at this termi nal is the output of the phase
locked loop filter . An output of 0 V indicatesthe reference
freq uency is t he same ast he free-runfrequency . Αvoltage
of +10 V (open circuit) indicates α generator output
frequency of about 10 dial divisio ns higher t han free-run
frequency, and -10 V (open circuit) i ndicates agenerator
frequency about 10 d ial divisions lower t han the free-ru n
frequency . Theout put imped ance is 1 ΚΩ . Use the chassis
ground as the retu rn circuit .

Trigger I nput

This connection has the same do in put characteristics
as the front panel TRIGGER INPUT connector. Use t h e
chassis as t he return circuit .

VCF Input

This connection has t he same i nput characteristics as
the front panel VCF INPUT co nnector. Use contact 22 Βαs
the return circuit .
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REAR INTERFACE CONNECTOR ASSIGNMENTS

2655-04Α
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Fig. 5-2. Rear Interface Connector Assignments.
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-33.5 VOLTS

COLLECTO R ΝΡΝ
SER I ES PASS

8

7

-33.5 VOLTS

EMITTER ΝΡΝ SER IES
PASS

GND

NC
COLLECTOR ΝΡΝ

SERIES PASS

9

8

7

G ND

NC
EMITTER ΝΡΝ SERIES
PASS

TM 500 BARRIER SLOTS
TM 500 BARR IER SLOTS

NC 6 BASE ΝΡΝ SERIES
PASS NC 6 BASE ΝΡΝ SERIESPASS

NC 5 NC 17.5VAC 5 17.5VAC

GND 4 GND GND 4 GND

GND 3 GND GND 3 GND

+11 .5 VOLTS 2 +11.5 VOLTS +11.5 VOLTS 2 +11.5 VOLTS

NC 1 NC 25 V AC WI NDING 1 25 V AC WINDING

SIG NAL SOURCE PLUG-IN BARR I ER SLOT
NC 23 NC
NC 22 NC
NC 21 NC

SIGNAL SOURCE PLUG-IN BARRIER SLOT
NC 23 AM INPUT

VCF INPUT COMMON 22 SWEEP TRIGGER IN

VC F INPUT 21 NC
NC 20 NC

NC 20 NC
NC 19 NC

NC 19 NC
NC 18 NC

NC 18 NC
NC 17 NC

NC 17 NC
NC 16 NC

NC 16 NC
NC 15 NC

NC 15 NC
NC 14 NC

s NC 14 NC
NC 13 NC

MAIN BOARD FLOATING BOARD
Β PIN # Α

NC 28 OUTPUT (30Κ)

NC 27 OUTPUT COMMON

Β

TRIG OUT COMMON

TRIG OUTPUT

PIN

28

27

# Α

NC
GND

NC 26 NC PHASE LOCK ERROR 26 SWP RESET OUTPUT
VO LTAGE

NC 25 NC
TRIGGER/GATE COMMON 25 L I NEAR SWEEP OUTPUT

NC 24 NC
TRIGGER/GATE INPUT 24 NC

25 V AC WI NDING 13 25 V AC WINDING
+33.5 VOLTS 12 +33.5 VOLTS

NC 12 NC
COLLECTOR LEAD 11 BASE LEAD ΡΝΡ
ΡΝΡ SER I ES PASS SER I ES PASS COLLECTOR LEAD 11 BASE LEAD ΡΝΡ

ΡΝΡ SERIES PASS SERIES PASS
NC 10 EMITTER ΡΝΡ SERIES PASS

NC 10 EMITTER ΡΝΡ SΕRΙΕS PASS
GND 9 GND
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Table 5-2

MAI NTENANCE AIDS

The following mai ntenance aids include items req uired for some maintenance procedures i n this i nstrument. Eq uivalent

prod ucts may be su bstituted for exam ples given providi ng characteristics are similar.
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Description Specifications Use Example

1 . Solderi ng Iron 15 Watt General sol dering ΑΝΤΕΧ PRECISION
and unsoldering Model C

2. Screwdriver Philips Assembly and Xcelite Model Χ108

#1 ti p Disassembly

3. Screwdriver Phillips Assembly and Xcelite Model Χ102
#2 tip Disassembly

4. Screwd river Three-inch shaft; General Xcelite R3323

3/32" flat b it

5. Torq ue Screw- 1 .5 inch- FUNCTION switch Sturtevant- Richmont

drive r pou nds assembly Torq ue Prod ucts Model
PM-5 Roto-Torq

6. N utdrivers 1/4", 5/16" General Xcelite #8, #10,
3/8", 7/16" #12 & #14

7. Open EndWrench 11/16" General

8. Solder Wick Unsoldering Hex W i k #887-10

9. Lubricant Versil ube FUNCTION switch Tektronix Part No .
lubrication 006-1353-00

10. Spray Cleaner No Noise FUNCTION switch Tektronix Part No.
pad cleani ng 006-0442-02

11 . Vacuum Antistatic General Tektronix Part No .

Desoldering Tool 003-0795-00

12 . I.C. Extracting General Tektronix Part No .

Tool 003-0619-00

13 . Cam Switch Cam switches Tektronix Part No .

Repair Kit 040-0541-00

14. Extender Cables General Tektronix Part No .
067-0645-02



OPTIONS
There are no options for t he FG 504 at t he time of this pri nti ng .
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REPLACEABLE
ELECTRICAL PARTS

PARTS O RDER ING I NFORMATION

Replacemen t pa rts are availab le f rom or t h roug h you r local Tek tron ix, Inc . Fiel d Office
o r represe n tative .

Changes to Tek tron ix i n strumen ts are sometimes made to accommodate improved
components as they become available, and to give you t he benefit of t he latest circu it
improveme n ts develo ped in ou r e n gi n eerin g department. It is t h erefore important, when
orde r i n g parts, to i n clu de t h e following i n fo rmation in your order: Pa r t number, i n strumen t
ty pe o r number, se r ial number, and mod ificatio n number if applica b le .

If α part you have orde red has been re p lace d wit h α new or improved pa r t, yo u r local
Tek t ron ix, Inc . Field Office o r represe n tative will contactyo u concerninganychange i n p art
numbe r.

C h ange i n formatio n , if any, is locate d at t h e rear of t h is manu al .

SPECIAL NOTES AND SYMBOLS
ΧΟΟΟ

	

Part first added at t h is serial number

ΟΟΧ

	

Part removed after t h is se r ial n umber

ITEM NAME

ABBREVIATIONS

t

In t he Pa r ts List, an Item Name is se par ate d from t he descriptio n b y α colon ( :) .
Because of space lim itatio ns, an Item Name may sometimes appea r as incomplete . Fo r
furt he r Item Name i d entification, t he U.S . Federal Catalogi ng Handbook 1-16-1 can be
utilized whe r e possib le .
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ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY QTZ QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COMP COMPOSITION SEL SELECTED
CONN CONNECTOR SEMICOND SEMICON DUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTR ICAL VAR VARIABLE
I NCAND INCAND ESCENT WW W I REWOUN D
LED LIGHT EMITTJNG DIODE XFMR TRANSFORMER
NONWIR NON WI REWOUN D XTAL CRYSTAL
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C ROSS I NDEX- MFR. CODE NUMBER TO MANUFACTURER

7-2 REV NOV 1981

Mfr . Code Man ufacturer Add ress City, State, Zip

OOODN FUSES UNLIMITED 9740 COZYCRAFT AVENUE CHATSWORTH , CA 91311

00853 SANGAMO ELECTRIC CO., S . CAROLINA DIV . Ρ 0 BOX 128 PICKENS, SC 29671

01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204

01295 TEXAS INSTRUMENTS, INC ., SEMICONDUCTOR Ρ 0 BOX 5012, 13500 Ν CENTRAL
GROUP EXPRE SSWAY DALLAS, TX 75222

02735 RCA CORPORATION , SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876

03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR
PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE , NY 13201

04222 AVX CERAMICS, DIVI SION OF AVX CORP . Ρ 0 BOX 867, 19TH AVE . SOUTH MYRTLE BEACH, SC 29577

04713 MOTOROLA, INC ., SEMICONDUCTOR PROD . DIV . 5005 Ε MCDOWELL RD, PO BOX 20923 PHOENIX, AZ 85036

07263 FAIRCHILD SEMI CONDUCTOR , Α DIV . OF
FAIRCHILD CAMERA AND INSTRUMENT CORP . 464 ELLI S STREET MOUNTAIN VIEW, CA 94042

12697 CLAROSTAT MFG . CO ., INC . LOWER WASHINGTON STREET DOVER, NH 03820

13511 AMPHENOL CARDRE DIV ., BUNKER RAMO CORP . LOS GATOS, CA 95030

14193 CAL-R, INC . 1601 OLYMPIC BLVD . SANTA MONICA, CA 90404

14433 ΙΤΤ SEMICONDUCTORS 3301 ELECTRONICS WAY
Ρ 0 BOX 3049 WE ST PALM BEACH, FL 33402

14752 ELECTRO CUBE INC . 1710 S . DEL MAR AVE . SAN GABRIEL, CA 91776

15238 ΙΤΤ SEMICONDUCTORS, Α DIVIS ION OF INTE R
NATIONAL TELEPHONE AND TELEGRAPH CORP . Ρ . Ο . BOX 168, 500 BROADWAY LAWRENCE, MA 01841

17856 SILICONIX, INC . 2201 LAURELWOOD DRIVE SANTA CLARA, CA 95054

18324 SIGNETICS CORP . 811 Ε . ARQUES SUNNYVALE, CA 94086

19396 ILLINOIS TOOL WORKS, INC . ΡΑΚΤΑΟΝ DIV . 900 FOLLIN LANE, SE VIENNA, VA 22180

21847 AERTECH INDUSTRIES 825 STEWART DR . SUNNYVALE, CA 94086

24546 CORNING GLASS WORKS, ELECTRONIC
COMPONENTS DIVIS ION 550 HIGH STREET BRADFORD, PA 16701

27014 NATIONAL SEMICONDUCTOR CORP . 2900 SEMICONDUCTOR DR . SANTA CLARA, CA 95051

32997 BOURNS, INC ., TRIMPOT PRODUCTS DIV . 1200 COLUMBIA AVE . RIVERSIDE, CA 92507

50157 MIDWE ST COMPONENTS INC. Ρ . 0 . BOX 787
1981 PORT CITY BLVD . MUSKEGON, MI 49443

50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304

53184 XCITON CORPORATION 5 HEMLOCK STREET LATHAM , NY 12110

55210 GETTIG ENG . AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 S PRING MILLS, PA 16875

56289 SPRAGUE ELECTRIC CO . 87 MARSHALL ST . NORTH ADAMS, MA 01247

59660 TUSONIX INC. 2155 Ν FORBE S BLVD TUCSON , AZ 85705

71400 BUSSMAN MFG., DIV IS ION OF MCGRAW-
EDISON CO . 2536 W . UNIVERSITY ST . ST . LOUIS, ΜΟ 63107

71590 CENTRALAB ELECTRONICS, DIV . OF
GLOBE-UNION, INC . Ρ 0 BOX 858 FORT DODGE , IA 50501

72982 ERIE TECHNOLOGICAL PRODUCTS, INC . 644 W . 12TH ST . ERIE, PA 16512

73138 BECKMAN INSTRUMENTS, INC ., HELIPOT DIV. 2500 HARBOR BLVD . FULLERTON, CA 92634

73899 JFD ELECTRONICS COMPONENTS CORP . PINETREE ROAD OXFORD , NC 27565

74970 JOHNSON , Ε . F ., CO . 299 10TH AVE . 5 . W . WASECA, MN 56093

75042 TRW ELECTRONIC COMPONENTS, IRC FIXED
RES ISTORS, PHILADELPHIA DIVIS ION 401 Ν . BROAD 5Τ . PHILADELPHIA, PA 19108

75915 LITTELFUSE, INC . 800 Ε . NORTHWEST ΗWΥ DES PLAINES, IL 60016

80009 TEKTRONIX, INC . Ρ 0 BOX 500 BEAVERTON, OR 97077

90201 MALLORY CAPACITOR CO ., DIV . OF 3029 Ε . WASHINGTON STREET
Ρ . Α. MALLORY AND CO ., INC . Ρ . 0 . BOX 372 INDIANAPOLIS, IN 46206

91418 RADIO MATERIALS COMPANY, DIV . OF Ρ . Α.
MALLORY AND COMPANY, INC . 4242 W BRYN MAWR CHICAGO, IL 60646

91637 DALE ELECTRONI CS, INC . Ρ. 0 . BOX 609 COLUMBUS, NE 68601

95275 VITRAMON, INC . Ρ 0 BOX 544 BRIDGEPORT, CT 06601
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Ck t No .
Te ktronix
Part No .

Serial/ M od el No .
Eff Dscon t Name & Description

Mfr
Code Mf r P art Num be r

Α1 670-3842-03 Β040000 Β056331 CKT BOARD ASSY :MAIN 80009 670-3842-03
Α 1 670-3842-04 Β056332 Β057809 CKT BOARD ASSY :MAIN 80009 670-3842-04
Α 1 670-3842-05 Β057810 Β058289 CKT BOARD ASSY :MAIN 80009 670-3842-05
Α1 670-3842-06 Β058290 CKT BOARD ASSY :MAIN 80009 670-3842-06
Α2 670-3841-03 Β040000 Β058449 CKT BOARD ASSY :FUNCTION 80009 670-3841-03
Α2 670-3841-04 Β058450 CKT BOARD ASSY : FUNCTION 80009 670-3841-04

Α3 670-3840-02 Β040000 Β056331 CKT BOARD ASSY : LOOP 80009 670-3840-02
Α3 670-3840-03 Β056332 CKT BOARD ASSY : LOOP 80009 670-3840-03
Α4 670-3797-02 Β040000 Β057809 CKT BOARD ASSY : FLOAT INTERFACE 80009 670-3797-02
Α4 670-3797-03 Β057810 CKT BOARD ASSY : FLOAT INTERFACE 80009 670-3797-03

C45 283-0167-00 CAP .,FXD ,CER DI :O . lUF ,10%,100V 72982 8131Ν145Χ5Α0104Κ
C72 283-0000-00 0AP ., FXΩ ,CER DI :O .OO IUF , +100-0%,500V 59660 831 -519-ZSU-102Ρ
C78 283-0003-00 CAP .,FXD ,CER DI : 0 . 01UF ,+80-20%,150V 91418 SP103Z 151-4R9
C80 281-0599-00 CAP .,FXD ,CER DI :1 PF , +/-0 .25PF ,500V 59660 374-018-COK0109C
C95 283-0003-00 CAP .,FXD ,CER DI : 0 . 01UF ,+80-20%,150V 91418 5Ρ103Ζ 151-4Α9
C98 283-0003-00 CAP .,FXD ,CER DI : 0 . 01UF ,+80-20%,150V 91418 SP103Z 151-4Α9

C106 283-0003-00 CAP .,FXD ,CER DI :O .OlUF , +80- 20%,150V 91418 SP103Z 151-4Α9
C195 281-0123-00 CAP .,VAR,CER DI :5-25PF ,100V 59660 518-00ΟΑ5-25
C210 285-1068-00 CAP ., FXD , PLSTC :5UF ,1%,200V 14752 230B1C 505F
C240 283-0361-00 Β040000 Β056331 CAP .,FXD ,CER DI :46oPF ,1%,50V 72982 A02BLOA2LC1G461F
C240 283-0620-00 Β056332 CAP .,FXD,MICA D :470PF ,1%,300V 00853 D153F471F0
C242 28 1 -0158-00 CAP .,VAR ,CER D 1 :7-45PF , 50V 73899 DVJ-5006

C244 285-1066-00 CAP ., FXD , PLSTC :0 .05UF ,1%,200V 14752 230B1C503F
C246 285-1067-00 0AP ., FXD , PLSTC : 0 . 5UF ,1%,200V 14752 23081C504F
C247 283-0238-00 CAP .,FXD,CER DI :O .O lUF ,10%,SOV 72982 8121Ν075Χ7Α0103Κ

C248 285-1050-00 0AP .,FXD,PLSTC :O . lUF,l %,200V 14752 23081C104F

C250 285-1062-00 CAP ., FXD, PLSTC : 0 . 005UF ,0 .1%,200V 19396 502F02PP460

C255 283-0167-00 CAP .,FXD ,CER DI :O . lUF ,10%,100V 72982 8131Ν 145Χ5Α0104Κ

C275 290-0534-00 CAP ., FXD , ELCTLT :1UF ,20%,35γi 56289 196D105X0035HA1
C290 290-0534-00 CAP .,FXD,ELCTLT :lUF ,20%,35V 56289 196D105X0035HA1
C300 281-0653-00 CAP .,FXD ,CER DI :3 .3PF ,30%,200V 59660 374-018-COJ0339F

C315 283-0003-00 CAP .,FXD ,CER DI :O .O l UF , +80 -20%,150V 91418 SP 103Z151-4R9
C325 281-0158-00 CAP ., VAR ,CER D1 :7-45PF , 50V 73899 DVJ-5006
C327 281-0617-00 CAP .,FXD ,CER DI :15PF ,10%,200V 59660 374-018-COG0150K

C329 283-0639-00 CAP .,FXD,MICA D :56PF ,1%,100V 00853 D151E560F0
C331 283-0672-00 CAP .,FXD,MICA D :20oPF ,1%, 500V 00853 D155F 2010F0
C340 281-0158-00 CAP .,VAR ,CER D1 :7-45PF , 50V 73899 DVJ-5006
C342 281-0617-00 CAP .,FXD ,CER DI :15PF ,10%,200V 59660 374-018-0000150K
C344 283-0639-00 CAP .,FXD,MICA D :56PF ,1%,100V 00853 D151E560F0
C346 283-0672-00 CAP .,FXD,MICA D :200PF ,1%, 500V 00853 D155F 2010F0

C380 283-0000-00 CAP .,FXD ,CER DI : 0 . 001UF , +100-0 %, 500V 59660 831-519-25U-102Ρ
C382 283-0648-00 CAP .,FXD,MICA D : I OPF ,5%,100V 00853 D151C100D0
C387 283-0003-00 CAP .,FXD ,CER DI :O .OlUF ,+80-20%,150V 91418 S P 103Z151-4R9

C475 283-0003-00 CAP .,FXD ,CER DI :O .O I UF ,+80-20%,150V 91418 S P 103Z 151-4R9

C480 283-0003-00 CAP .,FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 S P 103Z151-4R9

C494 283-0220-00 CAP ., FXD ,CER DI :O .O I UF ,20%,SOV 72982 8121N075X7R0103M

C495 283-0094-00 CAP .,FXD ,CER DI :27PF ,10%,200V 59660 835-583-COG0270K

C510 283-0065-00 CAP .,FXD ,CER DI :O .OO IUF ,5%,100V 72982 805-518-Z5DO102J

C534 290-0534-00 CAP .,FXD,ELCTLT :lUF ,20%,35V 56289 196D105X0035HA1
C550 283-0220-00 CAP .,FXD ,CER DI :0 .01 UF ,20%, 50V 72982 8121Ν075Χ7Α0103Μ

C570 283-0220-00 CAP .,FXD ,CER DI :O .O lUF ,20%,SOV 72982 8121 Ν075Χ7Α0103Μ

C576 283-0060-00 CAP .,FXD ,CER DI : lOOPF ,5%,200V 72982 855-535U2JI OIJ

C588 290-0534-00 0AP .,FXD,ELCTLT :l UF ,20%,35V 56289 196D105X0035HA1

C592 283-0632-00 CAP .,FXD,MICA D :87PF ,1%,100V 00853 D151 E 870F0
C594 283-0594-00 CAP .,FXD,MICA D :O .OO IUF ,1%,100V 00853 D151F102F0
C596 283-0238-00 CAP ., FXD,CER DI : 0 . 01UF ,10%, 50V 72982 8121N075X7 R0103K
C598 290-0522-00 0AP .,FXD,ELCTLT :l UF ,20%,SOV 56289 196D105XOOSOHAI

C612 283-0220-00 CAP .,FXD ,CER DI : 0 . 01UF ,20%, 50V 72982 8121N075X7RO103M
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C638 283-0111-00 CAP .,FXD ,CER DI :O . lUF ,20%,SOV 72982 8121 -N08825U104M

C642 283-0649-00 CAP .,FXD,MICA D : 1 O5PF ,1%,300V 00853 D153F1050F0
C712 283-0638-00 CAP .,FXD,MICA D :130PF ,1%, lOOV 00853 D151 F131F0
C745 281-0516-00 CAP .,FXD ,CER DI :39PF , +/-3 .9PF ,SOOV 59660 301-000U2J0390K
C784 283-0597-00 CAP .,FXD,MICA D :470PF ,10%,300V 00853 D153E471K0
C790 290-0534-00 0AP .,FXD,ELCTLT :lUF ,20%,35V 56289 196D105X0035HA 1

C812 283-0003-00 CAP.,FXD ,CER DI :O .OlUF ,+80- 20%,150V 91418 SP 103Z151-4R9
C844 283-0003-00 CAP.,FXD ,CER DI :O .OIUF , +80- 20%,150V 91418 SP 103Z151-4R9
C857 281-0093-00 CAP., VAR ,CER DI :5 .5-18PF 59660 538-011Α5 .5-18

C880 290-0534-00 0AP .,FXD,ELCTLT :l UF ,20%,35V 56289 196D105XO035HA1
C884 290-0534-00 0AP .,FXD,ELCTLT :lUF ,20%,35V 56289 196D105X0035HA 1

C914 283-0642-00 CAP .,FXD,MICA D :33PF , +/ -0 .5PF ,300V 00853 D10-SE330G

C922 281-0158-00 CAP., VAR ,CER D1 :7-45PF , 5OV 73899 DVJ-5006
C928 283-0220-00 CAP .,FXD ,CER DI :O .OIUF ,20%,50V 72982 8121 N075X7RO103M
C934 283-0220-00 CAP .,FXD ,CER DI :O .OlUF ,20%,50V , 72982 8121 Ν075Χ7 Α0103Μ
C947 283-0111-00 CAP .,FXD ,CER DI :O . lUF ,20%,SOV 72982 8121-ΝΟ88Ζ5υ104Μ
C950 283-0620-00 CAP .,FXD,MICA D :470PF ,1%,300V 00853 D153F471 F0
C955 283-0220-00 CAP .,FXD ,CER DI :O .OlUF ,20%,50V 72982 8121 N075X7R0103M

C958 283-0220-00 CAP .,FXD ,CER DI :O .O1UF ,20%,50V 72982 8121 N075X7R0103M
C965 283-0220-00 CAP .,FXD ,CER DI :O .OlUF ,20%,50V 72982 8121 N075X7R0103M
C972 283-0353-00 CAP .,FXD ,CER DI :O . lUF ,10%,SOV 95275 VJ 1210Y104K-Η
C975 290-0525-00 0AP ., FXD ,ELCTIT :4 .7UF ,20%, 5OV 56289 196D475X0050KA1
C976 283-0353-00 CAP .,FXD ,CER DI :O . lUF ,10%,50V 95275 VJ 1210Y104K-Η
C978 290-0525-00 CAP ., FXD ,ELCTLT:4 .7UF ,20%,50V 56289 196D475X0050KA1

C1036 283-0220-00 CAP ., FXD ,CER DI :O .O lUF ,20%, 5OV 72982 8121Ν075Χ7Α0103Μ
C1047 283-0111-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8121-N088ZSU104M
C1050 283-0620-00 CAP .,FXD,MICA D:470PF ,1%,300V 00853 D153F471 F0
C1072 283-0353-00 CAP .,FXD ,CER DI :O . lUF ,10%,SOV 95275 VJ 1210Y104K-Η
C1075 290-0525-00 CAP ., FXD , ELCTLT:4.7UF ,20%, 5OV 56289 196D475X0050KA1
C1076 283-0353-00 CAP .,FXD ,CER DI :O . lUF ,10%,SOV 95275 VJ 1210Y104K-Η

C1078 290-0525-00 CAP ., FXD , ELCTLT:4.7UF ,20%,50V 56289 196D475X0050KA1
C1090 281-0138-00 CAP .,VAR , PLSTC :0 .4-1 .2PF ,600V 74970 273-0051-001
C1092 281-0158-00 CAP .,VAR ,CER D1 :7-45PF ,50V 73899 DVJ-5006
C1145 283-0220-00 CAP .,FXD ,CER DI :O.OlUF ,20%,SOV 72982 8121N075X7R0103M
C1146 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,SOV 72982 8121 -N088Z5U104M
C1154 290-0525-00 0AP ., FXD ,ELCTLT :4 .7UF ,20%, 5OV 56289 196D475X0050KA1

C1156 283-0220-00 CAP .,FXD ,CER DI :O.O lUF ,20%,50V 72982 8121Ν075Χ7Α0103Μ
C1160 Ζ83-0220-00 CAP .,FXD ,CER DI :O.O lUF ,20%,50V 72982 8121N075X7R0103M
C1174 290-0525-00 CAP ., FXD , ELCTLT :4.7UF ,20%, 5OV 56289 196D475X0050KA1
C1176 283-0220-00 CAP .,FXD ,CER DI :O.O 1UF ,20%, 5OV 72982 8121Ν075Χ7Α0103Μ

C1180 283-0220-00 CAP .,FXD ,CER DI :O.O lUF ,20%,SOV 72982 8121N075X7RO103M

C1200 281-0662-00 CAP .,FXD ,CER DI : IOPF , +/-O .SPF ,SOOV 59660 301 -000H3MO l00D

C1204 283-0003-00 CAP .,FXD ,CER DI :O.O IUF , +80-20%,150V 91418 SP103Z 151-4R9
C1215 283-0003-00 CAP .,FXD ,CER DI :O.O 1UF , +80-20%,150V 91418 SP103Z 151-4Α9
C1217 290-0527-00 CAP ., FXD , ELCTLT :15UF ,20%,20V 90201 TDC156M020FL
C1258 283-0003-00 CAP .,FXD ,CER DI :O.O 1UF , +80-20%,150V 91418 SP 103Z 151-4R9
C1284 290-0525-00 CAP ., FXD , ELCTLT :4.7UF ,20%,50V 56289 196D475X0050KA1
C1295 283-0003-00 CAP .,FXD ,CER DI :O.O 1UF , +80-20%,150V 91418 SP 103Z 151-4R9

C1322 283-0180-00 CAP .,FXD ,CER DI :560oPF ,20%,200V 72982 8121 Ν204 Ε 562Μ
C1330 283-0167-00 CAP .,FXD ,CER DI :O . lUF,10%, l OOV 72982 8131N145X5R0104K
C1340 283-0167-00 CAP .,FXD ,CER DI :O . lUF,10%,100V 72982 8131Ν145Χ5Α0104Κ
C1380 283-0110-00 CAP ., FXD ,CER DI :O.OO5UF , +80-20%,150V 56289 19C242B
C1392 283-0003-00 CAP .,FXD ,CER DI :O .O 1UF , +80-20%,150V 91418 5Ρ103Ζ 151-4R9
C1394 283-0003-00 CAP .,FXD ,CER DI :O .O 1UF , +80-20%,150V 91418 SP103Z 151-4Α9

C1438 290-0536-00 0AP ., FXD , ELCTLT : lOUF ,20%,25V 90201 TDC106M025FL
C144π 285-0808-00 0AP ., FXD , PLSTC :O . lUF ,10%,SOV 56289 LP66A1A104K004
C1442 285-0862-00 CAP ., FXD , PLSTC :0 .001,10%, lOOV 56289 410Ρ 10291
C1445 283-0003-00 CAP .,FXD ,CER DI :O .O 1UF , +80-20%,150V 91418 SP103Z 151-4R9
C1462 281-0523-00 CAP .,FXD ,CER DI : l00PF , +/ -20PF ,SOOV 72982 301 -000U2MO IO1M
C1468 281-0524-00 CAP ., FXD ,CER DI :150PF , +/ -30PF , 5OOV 04222 7001-1381
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C1478 283-0003-00 CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150V 91418 SP 103Z151-4Α9
C1492 281-0524-00 CAP.,FXD ,CER DI :150PF , +/-30PF ,500V 04222 7001-1381
C1494 281-0543-00 CAP.,FXD ,CER DI :270PF ,10%, 5OOV 72982 301055Χ5Ρ271Κ
C1504 281-0662-00 CAP .,FXD ,CER DI : l OPF , +/-O .SPF ,SOOV 59660 301-OOOH3MOl00D
C1520 283-0065-00 CAP.,FXD ,CER DI :O .OO1UF,5%,100V 72982 805-518-Z5D0102J
C1608 283-0220-00 CAP.,FXD ,CER DI :O .OlUF ,20%,SOV 72982 8121N075X7R0103M

C1612 283-0001-00 CAP.,FXD ,CER DI :0 .005UF , +100-0%,500V 72982 831-559Ε502Ρ
C1630 290-0117-00 CAP.,FXD,ELCTLT :50UF,+75-10%,50V 56289 30D506GO5ODD9
C1650 283-0001-00 CAP .,FXD,CER DI :0 .005UF , +100-0%,500V 72982 831-559Ε502Ρ
C1661 283-0220-00 CAP .,FXD ,CER DI :O .O 1UF ,20%, 5OV 72982 8121ΝΟ75Χ7Α0103Μ
C1665 290-0117-00 CAP .,FXD,ELCTLT :50UF, +75-10%,50V 56289 30D506GO5ODD9
C1670 290-0519-00 0AP ., FXD, ELCTLT : lO0UF ,20%,20V 90201 TDC107M020WLD

C1671 283-0003-00 CAP .,FXD,CER DI :O .O 1UF , +80-20%,150V 91418 SP 103Z151-4R9
C1672 290-0519-00 0AP ., FXD, ELCTLT : lO0UF ,20%,20V 90201 TDC107MO20WLD
C1673 283-0003-00 CAP .,FXD,CER DI :O .O 1UF , +80-20%,150V 91418 SP 103Z151-4Α9
C1676 283-0220-00 CAP .,FXD,CER DI :O .O 1UF ,20%, 5OV 72982 8121N075X7R0103M
C1680 290-0786-00 CAP ., FXD, ELCTLT :1500UF ,+50-10%,75VDC 56289 39D793
C1682 290-0786-00 CAP ., FXD , ELCTLT :1500UF ,+50-10%,75VDC 56289 39D793

C1690 290-0415-00 CAP., FXD , ELCTLT :5 .6UF ,10%,35V 56289 150D565X9035B2
C1694 290-0415-00 CAP ., FXD , ELCTLT :5 .6UF ,10%,35V 56289 150D565X9035B2
C1720 283-0001-00 CAP.,FXD ,CER DI :0 .005UF , +100-0%,500V 72982 831 -559Ε502Ρ
C1730 290-0117-00 CAP.,FXD,ELCTLT :50UF, +75- 10%,50V 56289 30D506GO5ODD9
C1750 283-0001-00 CAP .,FXD ,CER DI :0 .005UF , +100-0%,500V 72982 831 -559Ε502Ρ
C1761 283-0220-00 CAP.,FXD ,CER DI :O .OlUF ,20%,50V 72982 8121Ν075Χ7ΑΟ103Μ

C1765 290-0117-00 CAP .,FXD,ELCTLT : 5OUF,+75- 10%, 5OV 56289 30D506G050DD9
C1770 290-0525-00 CAP., FXD , ELCTLT :4 .7UF ,20%, 5OV 56289 196D475XO050KA1
C1774 290-0525-00 0AP., FXD , ELCTLT :4 .7UF,20%, 5OV 56289 196D475ΧΟ050ΚΑ1
C1776 283-0220-00 CAP.,FXD ,CER DI :O .OlUF ,20%, 5OV 72982 8121Ν075Χ7Α0103Μ
C1778 290-0525-00 CAP ., FXD , ELCTLT :4 .7UF ,20%,50V 56289 196D475Χ0050ΚΑ1
C1800 290-0525-00 CAP .,FXD,ELCTLT :4 .7UF ,20%, 5OV 56289 196D475XOO5OKAI

CR20 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
CR21 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
CR85 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
CR 108 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α
CR 180 152-0322-00 SEMICOND DEVICE :SILICON ,15V,H0T CARRIER 50434 5082-2672
CR 182 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672

CR184 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
CR 186 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
CR188 152-0322-00 SEMICOND DEVICE :SILICON ,15V,H0T CARRIER 50434 5082-2672
CR190 152-0322-00 SEMICOND DEVICE :SILICON,15V ,HOT CARRIER 50434 5082-2672
CR218 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
CR220 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

CR352 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
CR356 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
CR462 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
CR470 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
CR556 152-0322-00 SEMICOND DEVICE :SILICON,15V,HOT CARRIER 50434 5082-2672
CR558 152-0322-00 SEMICOND DEVICE :SILICON ,15V ,HOT CARRIER 50434 5082-2672

CR560 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 ΙΝ4152Α
CR562 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1 N4152R
CR564 152-0322-00 SEMICOND DEVICE :S ILICON ,15V,H0T CARRIER 50434 5082-2672
CR566 152-0322-00 SEMICOND DEVICE :S ILICON ,15V,H0T CARRIER 50434 5082-2672
CR632 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1 Ν4152Α
CR745 152-0322-0 Ι SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR746 152-0322-01 SEMICOND DEVICE :SET ΟΣ 16,MATCHED FOR VF 21847 Α2Χ600Α
CR747 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α
CR748 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α
CR750 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α
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CR751 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α
CR752 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α
CR753 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α
CR755 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR756 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR757 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR758 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR762 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR763 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR764 152-0322-01 SEMICOND DEVICE :SET ΟΣ 16,MATCHED FOR VF 21847 Α2Χ600Α

CR765 152-0322-01 SEMICOND DEVICE :SET OF 16,MATCHED FOR VF 21847 Α2Χ600Α

CR825 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R

CR826 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
CR842 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR942 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR943 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1 Ν4152Α

CR960 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1Ν4152Α
CR962 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152R

CR1042 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1Ν4152Α

CR1043 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1212 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1225 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1226 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
CR1235 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R

CR1285 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1286 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R

CR1312 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1370 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1372 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1420 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R

CR1470 152-0141-02
:

SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R

CR1600 152-0066-00 SEMICOND DEVICE :SILICON,400V,750MA 14433 LG4016
CR1608 152-0061-00 SEMICOND DEVICE :SILICON,175V,100MA 07263 FDH2161

CR1630 152-0066-00 SEMICOND DEVICE :SILICON,400V,750MA 14433 LG4016
CR1652 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1665 152-0066-00 SEMICOND DEVICE :SILICON,400V,750MA 14433 LG4016

CR1676 152-0066-00 SEMICOND DEVICE :SILICON,400V,750MA 14433 LG4016
CR1680 152-0488-00 SEMICOND DEVICE :SILICON,200V ,1500MA 04713 3Ν55 FAMILY
CR1682 152-0066-00 SEMICOND DEVICE :SILICON,400V ,750MA 14433 LG4016
CR1684 152-0488-00 SEMICOND DEVICE :SILICON,200V ,1500MA 04713 3Ν55 FAMILY
CR1686 152-0488-00 SEMICOND DEVICE :SILICON,200V,1500MA 04713 3Ν55 FAMILY
CR1700 152-0066-00 SEMICOND DEVICE :SILICON,400V ,750MA 14433 LG4016

CR1711 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
CR1730 152-0066-00 SEMICOND DEVICE :SILICON,400V,750MA 14433 LG4016
CR1740 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R

CR1752 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152R
CR1765 152-0066-00 SEMICOND DEVICE :SILICON,400V ,750MA 14433 LG4016
CR1776 152-0066-00 SEMICOND DEVICE :SILICON,400V ,750MA 14433 LG4016

CR1782 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016

DS50 150-1033-00 LT EMITTING DIO:YELLOW ,585NM ,40MA ΜΑΧ 50434 HLMP 1401

DS720 150-1033-00 LT EMITTING DIO:YELLOW ,585NM,40MA ΜΑΧ 50434 ΗLΜΡ 1401

DS1675 150-1029-00 LT EMITTING DIO:GREEN,565NM,35MA 53184 XC209G

Σ 1120 159-0140-00 FUSE,WIRE LEAD :0 .3A,125V ,5 SEC 71400 ΜΤΗ-5
F 1615 159-0116-00 Β040000 Β057809 FUSE,CARTRIDGE :lA,125V,0 .4 SEC,0 .17 LEADS 75915 273001
F1615 159-0153-00 Β057810 FUSE,WIRE LEAD :1 .SA,125V ,FAST BLOW 71400 GFA 1-1/2
Σ1616 159-0116-00 Β040000 Β057809 FUSE,CARTRIDGE :lA,125V ,0 .4 SEC,0 .17 LEADS 75915 273001
F1616 159-0153-00 Β057810 FUSE,WIRE LEAD :1 .SA,125V,FAST BLOW 71400 GFA 1-1/2

F 1715 159-0116-00 Β040000 Β057809 FUSE,CARTRIDGE :lA,125V ,0 .4 SEC,0 .17 LEADS 75915 273001

F 1715 159-0153-00 Β057810 FUSE, WIRE LEAD :1 .SA,125V,FAST BLOW 71400 GFA 1-1/2
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F 1716 159-0116-00 Β040000 Β057809 FUSE ,CARTRIDGE :lA ,125V ,0 .4 SEC,0 .17 LEADS 75915 273001
F 1716 159-0153-00 Β057810 FUSE ,WIRE LEAD :1 .5A ,125V , FAST BLOW 71400 GFA 1-1/2

J20 131-0955-00 CONN,RCPT,ELE C : BNC, FEMALE 13511 31-279
J300 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J406 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J418 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J420 131-1315-00 CONN,RCPT,ELEC : BNC, FEMALE 80009 131-1315-00
J485 131-1003-00 0ONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00

J640 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 700 131-0955-00 CONN,RCPT,ELE C : BNC, FEMALE 13511 31-279
J 730 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 732 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 735 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 900 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00

J 1120 131-1003-00 CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 1125 131-1315-00 CONN,RCPT,ELE C : BNC, FEMALE 80009 131-1315-00
J 1200 131-1315-00 CONN,RCPT,ELE C : BNC, FEMALE 80009 131-1315-00
J 1201 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 1295 131-1003-00 CONN,RCPT,ELE C :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
J 1370 131-0955-00 CONN,RCPT,ELE C : BNC, FEMALE 13511 31-279

J 1520 131-0955-00 CONN,RCPT,ELE C : BNC, FEMALE 13511 31-279

L300 108-0552-00 COIL,RF :80NH ' 80009 108-0552-00
L 382 108-0330-00 COIL,RF :0 .4UH 80009 108-0330-00
L515 108-0733-00 COIL,RF :113NH 80009 108-0733-00
L646 108-0509-00 COIL ,RF :2 .45UH 80009 108-0509-00
L 945 108-0181-01 COIL,RF :0 .2UH 80009 108-0181-01
L 1045 108-0181-01 COIL ,RF :0 .2UH 80009 108-0181-01

L 1120 108-0237-00 COIL , RF :80UH 80009 108-0237-00
L 1130 108-0057-00 COIL,RF :8 .8UH ~ 80009 108-0057-00

LR880 108-0520-00 COIL,RF :2 .2UH (WOUND ΟΝ Α 10 OHM RES) 80009 108-0520-00
LR884 108-0520-00 COIL,RF :2 .2UH (WOUND ΟΝ Α 10 OHM RES) 80009 108-0520-00

Q55 151-0188-00 TRANS ISTOR :SILICON,PNP 04713 SPS6868K
Q65 151-0438-00 TRANS ISTOR :SILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q80 151-0438-00 TRANS ISTOR :SILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q90 151-0438-00 TRANS ISTOR :SILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q100 151-0367-00 TRANS ISTOR :SILI CON,NPN ,SEL FROM 3571ΤΡ 01295 SKA6516
Q165 151-0188-00 TRANS ISTOR :SILICON,PNP 04713 SPS6868K

Q170A , B 151-0232-00 Β040000 Β056331 TRANS ISTOR :SILI CON,NPN,DUAL 07263 SP 12141
Q170A, B 151-0232-02 Β056332 TRANS ISTOR :SILICON,NPN 07263 SP 14318
Q175 151-0190-00 TRANS ISTOR :SILICON,NPN 07263 S032677
Q225 151-0188-00 TRANS ISTOR :SILICON,PNP 04713 SPS6868K
Q230 151-0190-00 TRANS ISTOR :SILICON,NPN 07263 S032677
Q255A , B 151-1032-00 TRANS ISTOR :SILI CON,FET,DUAL 17856 DN 399

Q270 151-0438-00 TRANS ISTOR :SILI CON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q280 151-0424-00 TRANS I STOR :SILICON,NPN 04713 SPS8246
Q285 151-0424-00 TRANS ISTOR :SILICON,NPN 04713 SPS8246
Q295 151-0438-00 TRANS I STOR :S ILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q310 151-0447-00 TRANS I STOR :S ILICON,NPN 80009 151-0447-00
Q395 151-0424-00 TRANS I STOR :S ILICON,NPN 04713 S PS8246

Q406 151-0199-00 TRANS I STOR :S ILICON,PNP 04713 S PS6866K
Q410 151-0424-00 TRANS I STOR :S ILICON,NPN 04713 SPS8246
Q415 151-0199-00 TRANS I STOR :S ILICON,PNP 04713 S PS6866K
Q450 151-0438-00 TRANS I STOR :SILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q456 151-0424-00 TRANS ISTOR :SILICON,NPN 04713 SPS8246
Q462 151-0199-00 TRANS I STOR :SILICON,PNP 04713 S PS6866K
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Q470 151-0424-00 TRANSISTOR :SILICON,NPN 04713 SPS8246
Q495 151-0424-00 TRANSISTOR :SILICON,NPN 04713 SPS8246
Q500 151-0424-00 TRANSISTOR :SILICON,NPN 04713 SPS8246
Q510 151-0221-00 TRANSISTOR :SILICON,PNP 04713 SPS246
Q530 151-0435-00 TRANSISTOR :SILICON,PNP 04713 SP58335
Q540 151-0188-00 TRANSISTOR :SILICON,PNP 04713 SPS6868K

Q550 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246
Q570 151-0424-00 TRANSISTOR:SILICON,NPN 04713 SPS8246
Q580 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677
Q600 ι 151-1042-00 SEMICOND DVC SE :MATCHED PAIR FET 01295 SKA5390
Q61o(
Q615 151-0427-00 TRANSISTOR:SILICON,NPN 80009 151-0427-00

Q620 151-0427-00 TRANSISTOR:SILICON,NPN 80009 151-0427-00
Q640 151-0369-00 TRANSISTOR :SILICON,PNP 01295 SΚΑ6664
Q720 151-0188-00 TRANSISTOR:SILICON,PNP . 04713 SPS6868K
Q805 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246
Q825 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246
Q830 151-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677

Q835 151-0220-00 TRANSI STOR:S ILICON,PNP 07263 S036228
Q840 151-0367-00 TRANSISTOR:S ILICON,NPN ,SEL FROM 3571ΤΡ 01295 SKA6516
Q930 151-0424-00 TRANSISTOR:S ILICON,NPN 04713 SPS8246
Q940 151-0424-00 TRANSISTOR:S ILICON,NPN 04713 SPS8246
Q950 151-0411-00 TRANSISTOR:SILICON,NPN 80009 151-0411-00
Q952 151-0285-01 TRANSISTOR:SILICON,PNP,SEL 80009 151-0285-01

Q970 151-0211-02 TRANSISTOR :SILICON,NPN ,SEL 80009 151-0211-02
Q980 151-0211-02 TRANSISTOR :SILICON,NPN,SEL 80009 151-0211-02
Q1030 151-0438-00 TRANSISTOR:S ILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q1040 151-0438-00 TRANSISTOR:SILICON,PNP ,SEL FROM SPS6927 80009 151-0438-00
Q1050 151-0450-00 TRANSISTOR:SILICON,PNP ,SEL FROM 2Ν5583 80009 151-0450-00
Q1052 151-0211-02 TRANSISTOR:S ILICON,NPN ,SEL 80009 151-0211-02

t
Q1070 151-0285-01 TRANSISTOR:S ILICON,PNP ,SEL 80009 151-0285-01
Q1080 151-0285-01 TRANSISTOR:S ILICON,PNP ,SEL 80009 151-0285-01
Q1150 151-0347-00 TRANSISTOR :SILICON,NPN 56289 2Ν5551
Q1160 151-0440-00 TRANSISTOR :SILICON,PNP 03508 Χ41Ε603
Q1170 151-0350-00 TRANSISTOR :SILICON,PNP 04713 SPS6700
Q1180 151-0439-00 TRANS ISTOR :SILICON,NPN 80009 151-0439-00

Q1220 151-0190-00 TRANS ISTOR :SILICON,NPN 07263 θ032677
Q1245 151-0367-00 TRANS ISTOR :SILICON,NPN,SEL FROM 3571ΤΡ 01295 SKA6516
Q1250 151-0367-00 TRANS ISTOR :SILICON,NPN,SEL FROM 3571ΤΡ 01295 SKA6516
Q1254 151-0367-00 TRANS ISTOR :SILICON,NPN,SEL FROM 3571ΤΡ 01295 5ΚΑ6516
Q1260 151-0221-00 TRANS ISTOR :SILICON,PNP 04713 SPS246
Q1262 151-0221-00 TRANS ISTOR :SILICON,PNP 04713 ,SPS246

Q1280 151-0134-00 TRANS ISTOR :SILICON,PNP 80009 151-0134-00

Q1400 151-0190-00 TRANS ISTOR :SILICON,NPN 07263 S032677
Q1410 151-0190-00 TRANS ISTOR :SILICON,NPN 07263 S032677

Q1420 151-0188-00 TRANS ISTOR :SILICON,PNP 04713 S PS6868K
Q1430 151-1021-00 TRANS ISTOR :SILICON,JFE 17856 ΣΝ815

Q1450 151-0190-00 TRANSISTOR :SILICON,NPN 07263 5032677

Q1610 151-0347-00 TRANSISTOR :SILICON,NPN 56289 2Ν5551
Q1620 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Q1621 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Q1622 151-0462-00 TRANSISTOR:SILICON,PNP 04713 TIP30C
Q1640 151-0347-00 TRANSISTOR :SILICON,NPN 56289 2Ν5551
Q1642 151-0347-00 TRANSISTOR:SILICON,NPN 56289 2Ν5551

Q1650 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Q1652 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
Q1660 151-0462-00 TRANSISTOR:SILICON,PNP 04713 TIP30C
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01677 151-0515-01 SCR:SILICON 04713 2Ν4441
Q1710 151-0350-00 TRANS ISTOR :S ILICON,PNP 04713 SPS6700
Q1715 151-0350-00 TRANS ISTOR :S ILICON,PNP 04713 SPS6700
01720 151-0347-00 TRANS ISTOR:S ILICON,NPN 56289 2Ν5551
01721 151-0347-00 TRANSISTOR:S ILICON,NPN 56289 2Ν5551
Q1722 151-0439-00 TRANSI STOR:S ILICON,NPN 80009 151-0439-00

01740 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
01742 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
01750 151-0347-00 TRANSISTOR :SILICON,NPN 56289 2Ν5551
Q1752 151-0347-00 TRANSISTOR :SILICON,NPN 56289 2Ν5551
Q1760 151-0439-00 TRANSISTOR :SILICON,NPN 80009 151-0439-00
01776 151-0350-00 TRANSISTOR :SILICON,PNP 04713 SPS6700

01777 151-0515-01 SCR :S ILICON 04713 2Ν4441

R5 311-1799-00 RES .,VAR ,WW:2 Χ 10Κ ΟΗΜ,5%,1W 32997 3540S-591-103103
----- ----- (R5 FURNISHED AS Α UNIT WITH Α125)

Α8 321-0281-00 RES .,FXD,FILM :8 .25K ΟΗΜ,1%,0 .125W 91637 MFF1816G82500F
Α10 311-1267-00 RES .,VAR,NONWIR :5K OIR1,10%,0.50W 32997 3329Ρ-L58-502
R12 315-0363-00 RES .,FXD,CMPSN:36K ΟΗΜ ,5%,0 .25W 01121 CB 3635
Α14 321-0289-00 RES .,FXD,FILM :l OK ΟΗΜ,1%,0 .125W 91637 MFF1816G10001F

R20 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0.125W 91637 MFF1816G10001 F
Α23 315-0202-00 RES ., FXD,CMPSN:2K ΟΗΜ,5%,0.25W 01121 CB2025
R25 315-0432-00 RES ., FXD ,CMPSN :4 .3K ΟΗΜ ,5%,0.25W 01121 CB4325
Α28 321-0276-00 RES .,FXD,FILM:7 .32K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G73200 F
Α30 321-0288-00 RES .,FXD,FILM:9 .76K ΟΗΜ ,1%,0 .125ω 91637 MFF 1816G97600 F
R 32 321-0289-00 RES .,FXD,FILM:IOK ΟΗΜ ,1%,0 .125W 91637 MFF 1816G10001 F

Α34 321-0289-00 RES .,FXD,FILM :l OK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001F
Α36 321-0289-00 RES.,FXD,FILM:l OK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001F
R38 321-0289-00 RES .,FXD,FILM :I OK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001F
Α42 321-0289-00 RES .,FXD,FILM :l OK ΟΗΜ , ΙΧ,0 .125W 91637 MFF1816G10001 F
Α45 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0f125W 91637 MFF1816G10001 F
R50 311-1851-00 RES ., VAR, NONWIR :15K 0HM,1W 01121 14Μ212

----- ----- (R50 FURNISHED AS Α UNIT WITH S50)

Α51 315-0102-00 RES .,FXD,CMPSN :IK ΟΗΜ,5%,0 .25W 01121 CB1025
Α52 311-1567-00 RES ., VAR,NONWIR :TRMR ,100 OHM,0 .50W 73138 91-89-0
Α54 322-0170-00 RES .,FXD,FILM :576 ΟΗΜ ,1%,0 .25W 75042 CEBTO-5760F
Α58 317-0100-00 RES ., FXD ,CMPSN :10 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1005
R65 321-0161-00 RES .,FXD,FILM :464 ΟΗΜ ,1%,0 .125W 91637 MFF1816G464ROF
Α68 321-0190-00 RES ., FXD ,FILM:931 ΟΗΜ , 1 %,0 .125W 91637 MFF1816G931 ROF

R70 315-0820-00 RES ., FXD ,CMPSN :82 ΟΗΜ ,5%,0 .25W 01121 CB8205
R72 315-0330-00 RES ., FXD ,CMPSN :33 ΟΗΜ ,5%,0 .25W 01121 CB3305
Α76 321-0190-00 RES .,FXD,FILM:931 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G931ROF
R78 315-0100-00 RES .,FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB1005
Α80 321-0161-00 RES .,FXD,FILM :464 ΟΗΜ ,1%,0.125W 91637 MFF1816G464ROF
Α85 315-0153-00 RES ., FXD ,CMPSN:15K οΗΜ ,5Χ ,0 .25ω 01121 CB 1535

R88 315-0300-00 RES ., FXD,CMPSN:30 ΟΗΜ,5%,0 .25W 01121 CB3005
R90 315-0752-00 RES ., FXD,CMPSN :7 .5K ΟΗΜ ,5%,0 .25W 01121 C B7525
Α92 315-0271-00 RES ., FXD,CMPSN :270 ΟΗΜ,5%,0.25W 01121 CB2715
R95 315-0100-00 RE S ., FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB1005
R98 315-0100-00 RES ., FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB 1005
Α100 315-0271-00 RES ., FXD ,CMPSN:270 ΟΗΜ ,5%,0 .25W 01121 CB2715

Α 102 315-0752-00 RES ., FXD,CMPSN :7 .SK ΟΗΜ,5%,0 .25W 01121 C B7525
R 104 315-0300-00 RES ., FXD,CMPSN :30 ΟΗΜ ,5% .0 :25W 01121 CB3005
R108 315-0153-00 RES .,FXD,CMPSN :15K ΟΗΜ,5%,0.25W 01121 CB1535
Α114 307-0108-00 RES ., FXD ,CMPSN :6 .8 ΟΗΜ,5%,0 .25W 80009 307-0108-00
Α115 311-1564-00 RES ., VAR, NONWIR: TRMR,500 0HM ,O.SW 73138 91-86-0
R120 311-1835-00 RES .,VAR , NONW IR:100 0ΗΜ ,20%,1W 01121 73M4GO40LI 0 1M
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Α125 311-1799-00 RES ., VAR ,WW:2 Χ 10Κ ΟΗΜ ,5%,1W 32997 3540S-591-103103

----- ----- (Α125 FURNISHED AS Α UNIT WITH Α5)
R128 311-1560-00 RES .,VAR,NONWIR :5K ΟΗΜ ,20%,0 .50W 73138 91-82-0

Α130 315-0222-00 RE S ., FXD ,CMPSN :2 .2K OHM,5%,0 .25W 01121 CB2225

Α134 315-0512-00 RES .,FXD ,CMPSN :S .1K OHM,5%,0 .25W 01121 CB5125

R136 315-0200-00 RES .,FXD ,CMPSN :20 OHM,5%,0 .25W 01121 CB2005

R138 321-0318-00 RES .,FXD,FILM :20K ΟΗΜ,1%,0 .125W 91637 MFF 1816G20001 F

R 140 315-0392-00 RES .,FXD ,CMPSN :3 .9K OHM,5%,0 .25W 01121 CB3925

R 143 321-0242-00 RES .,FXD,FILM :3 .24K ΟΗΜ,1%,0 .125W 91637 MFF 1816G32400 F

R145 311-1562-00 RES .,VAR,NONWIR :2K ΟΗΜ ,20%,0 .50W 73138 91-84-0

Α147 321-0247-00 RES .,FXD,FILM :3 .65K ΟΗΜ , 1%,0 .125W 91637 MFF 1816G3650O F

R150 321-0289-00 RES .,FXD,FILM :10K ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001 F

Α155 311-1559-00 RES .,VAR,NONWIR : 10K ΟΗΜ ,20%,0.50W 73138 91-81-0

Α158 321-0289-00 RES .,FXD,FILM:IOK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001F

R160 321-0289-00 RES .,FXD,FILM:lOK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001F

Α162 322-0172-00 RES .,FXD,FILM:604 ΟΗΜ ,1%,0 .25W 75042 CEBTO-604ΠF

Α165 315-0151-00 RES .,FXD ,CMPSN :150 OHM,5%,0 .25W 01121 CB 1515

Α170 322-0172-00 RES .,FXD,FILM:604 ΟΗΜ ,1%,0.25W 75042 CEBTO-604oF

Α172 322-0172-00 RES .,FXD,FILM:604 ΟΗΜ,14,0.25W 75042 CEBTO-6040F

Α175 317-0100-00 RES ., FXD ,CMPSN:10 ΟΗΜ,5%,0.125W 01121 ΒΒ1005

Α195 315-0100-00 RES ., FXD ,CMPSN:10 OHM,5%,0 .25W 01121 CB1005

R200 307-0111-00 RES ., FXD,CMPSN:3 .6 ΟΗΜ,5%,0 .25W 01121 CB36G5

Α202 321-0054-00 RES .,FXD,FILM :35 .7 ΟΗΜ,5% .0 .125W 91637 MFF 1816G35R70F

Α204 321-0150-00 RES .,FXD,FILM :357 ΟΗΜ ,1%,0 .125W 91637 MFF1816G357ROF

R206 321-0246-00 RES .,FXD,FILM :3 .57K ΟΗΜ ,1%,0 .125W 91637 MFF1816G35700 F

Α208 321-0342-00 RES .,FXD,FILM :35 .7K ΟΗΜ ,1%,0 .125W 91637 MFF1816G35701 F

Α210 321-0438-00 RES .,FXD,FILM :357K ΟΗΜ,1%,0 .125W 91637 MFF1816G35702 F

Α212 315-0512-00 RES ., FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125

Α215 311-1559-00 RES ., VAR,NONWIR : 10K ΟΗΜ ,20%, 0 . 50W 73138 91-81-0

Α220 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125
Κ

Α225 315-0150-00 RES.,FXD ,CMPSN :15 OHM,5%,0 .25W 01121 CB 1505

R228 315-0150-00 RES.,FXD ,CMPSN :15 OHM,5%,0 .25W 01121 CB 1505

Α235 315-0100-00 RES.,FXD ,CMPSN :10 OHM,5%,0.25W 01121 CB 1005

Α250 315-0200-00 RES.,FXD ,CMPSN :20 OHM,5%,0.25W 01121 CB2005

Α252 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0.25W 01121 CB5105

R255 315-0431-00 RES ., FXD ,CMPSN :430 OHM,5%,0 .25W 01121 CB4315

R258 315-0220-00 RES ., FXD,CMPSN :22 OHM,5%,0 .25W 01121 CB2205

Α260 315-0220-00 RES .,FXD,CMPSN:22 OHM,5%,0 .25W 01121 CB2205

R262 315-0431-00 RE S ., FXD,CMP SN:430 OHM,5%,0 .25W 01121 CB4315

R265 315-0120-00 RES ., FXD ,CMPSN:12 OHM,5%,0 .25W 01121 CB1205

R270 315-0102-00 RES .,FXD,CMPSN:IK OHM,5%,0 .25W 01121 CB1025

R271 321-0054-00 RES .,FXD,FILM :35 .7 ΟΗΜ ,5%,0 .125W 91637 MFF 1816G35R70F

Α272 321-0223-00 RES .,FXD,FILM :2 .05K ΟΗΜ,1%,0 .125W 91637 MFF1816G20500 F

Α275 315-0100-00 RES ., FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB1005

R280 321-0001-00 RES .,FXD,FILM :10 ΟΗΜ,1%,0 .125W 75042 CEATO-10RO0F

R285 315-0102-00 RES .,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 CB1025
Α287 321-0054-00 RES .,FXD,FILM:35 .7 ΟΗΜ ,5%,0.125W 91637 MFF 1816G35R70F

R288 321-0223-00 RES .,FXD,FILM:2 .OSK ΟΗΜ ,1%,0 .125W 91637 MFF 1816G20500 F

R290 315-0100-00 RES ., FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB1005

Α295 321-0001-00 RES .,FXD,FILM:10 ORM, I%,0 .125W 75042 CEATO-1OR00F

Α300 307-0093-00 RES ., FXD ,CMPSN :1 .2 ΟΗΜ,5%,0.50W 01121 EB12G5

R315 3Π 1-0122-00 RES .,FXD ,CMPSN :1 .2K ΟΗΜ ,5%,0 .50W 01121 ΕΒ1225

Α317 315-0200-00 RES ., FXD ,CMPSN :20 OHM,5%,0 .25W 01121 CB2005

R322 321-0145-00 RES .,FXD,FILM :316 ΟΗΜ ,1%,0 .125W 91637 MFF1816G316RO F

R325 315-0470-00 RES ., FXD ,CMPSN:47 OHM,5%,0 .25W 01121 CB4705

R327 315-0101-00 RE S ., FXD ,CMPSN:100 OHM,5%,0 .25W 01121 CB1015

Α329 315-0122-00 RES ., FXD ,CMPSN:1 .2K OHM,5%,0 .25W 01121 CB1225
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R331 315-0513-00 RES .,FXD ,CMPSN :51 K OHM,5%,0.25W 01121 CB5135
R336 321-0145-00 RES .,FXD,FILM:316 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G316ROF
Α340 315-0470-00 RES.,FXD ,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
Α342 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0.25W 01121 CB1015
R344 315-0122-00 RES .,FXD ,CMPSN :1 .2K OHM,5%,0 .25W 01121 CB1225
Α346 315-0513-00 RES .,FXD ,CMPSN :S1K OHM,5%,0 .25W 01121 CB5135

R350 321-0249-00 RES.,FXD,FILM :3 .83K ΟΗΜ ,1%,0 .125W 91637 MFF1816G38300 F
Α352 321-0145-00 RES .,FXD , FILM :316 οΗΜ ,1%,0 .125ω 91637 MFF1816G316ROF
R356 321-0145-00 RES .,FXD,FILM:316 ΟΗΜ ,1%,0 .125W 91637 MFF1816G316ROF
Α358 321-0248-00 RES .,FXD,FILM :3 .74K ΟΗΜ ,1%,0 :125W 91637 MFF1816G37400 F

----- ----- (NOMINAL VALUE, SELECTED)
Α360 311-1564-00 RES .,VAR,NONWIR:TRMR ,500 OHM,0 .5W 73138 91-86-0

R363 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0 .125W 91637 MFF1816G10001F
Α365 311-1564-00 RES .,VAR,NONWIR:TRMR ,500 OHM,0 .5W 73138 91-86-0
Α367 321-0208-00 RES .,FXD,FILM:1 .43K ΟΗΜ ,1%,0 .125W 91637 MFF1816G14300 F
Α370 315-0330-00 RES ., FXD ,CMPSN :33 OHM,5%,0 .25W 01121 CB3305
R372 315-0330-00 RES .,FXD ,CMPSN :33 OHM,5%,0 .25W 01121 CB3305
R375 315-0750-00 RES .,FXD ,CMPSN :75 ΟΗΜ ,5%,0 .25W 01121 CB7505

Α380 315-0820-00 RES .,FXD ,CMPSN :82 OHM,5%,0 .25W 01121 CB8205
R382 315-0820-00 RES .,FXD ,CMPSN :82 OHM,5%,0 .25W 01121 CB8205
Α385 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W 01121 CB 1025
Α387 315-0100-00 RES ., FXD,CMPSN :10 OHM, 5Y,,0 .25W 01121 CB 1005
Α390 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W 01121 CB 1025
Α395 315-0121-00 RES .,FXD ,CMPSN :120 OHM,5%,0 .25W 01121 CB 1215

R397 315-0200-00 RES .,FXD ,CMPSN :20 ΟΗΜ,5%,0 .25W 01121 CB2005
R398 315-0561-00 RES ., FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
R400 301-0131-00 RES ., FXD,CMPSN :130 ΟΗΜ ,5%,0 . 50W 01121 ΕΒ 1315
R402 315-0100-00 RES ., FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB1005
Α406 315-0910-00 RES .,FXD ,CMPSN :91 ΟΗΜ,5%,0 .25W 01121 CB9105
Α409 315-0240-00 RES .,FXD,CMPSN :24 OHM,5%,0 .25W 01121 CB2405

Α410 315-0200-00 RES ., FXD,CMPSN :20 OHM,5%,0 .25W 01121 CB2005
R412 315-0561-00 RES ., FXD,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
R415 315-0100-00 RES ., FXD,CMPSN :10 OHM,5%,0 .25W 01121 CB1005
Α417 315-0560-00 RES ., FXD,CMPSN :56 OHM,5%,0 .25W 01121 CB5605
R419 321-0068-00 RES .,FXD,FILM :49 .9 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G49R90F
R420 315-0101-00 RE S ., FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

Α450 315-0240-00 RE S ., FXD,CMPSN :24 OHM,5%,0 .25W 01121 CB2405
Α452 315-0201-00 RE S ., FXD,CMPSN :200 OHM,5%,0 .25W 01121 CB2015
R454 315-0152-00 RE S ., FXD,CMPSN :1 .5K ΟΗΜ,5Υ�0 .25W 01121 CB1525
R456 315-0331-00 RE S ., FXD,CMPSN :330 OHM,5%,0 .25W 01121 CB3315

R458 301-0362-00 RES .,FXD,CMPSN :3 .6K ΟΗΜ ,5%,O .SOW 01121 ΕΒ3625
R462 323-0172-00 RES .,FXD,FILM :604 ΟΗΜ ,1%,0 .50W 91637 MFF1226G604ROF

Α465 315-0472-00 RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

R470 323-0172-00 RES .,FXD,FILM:604 ΟΗΜ ,1%,0 .50W 91637 MFF1226G604ROF

Α475 315-0100-00 RES .,FXD,CMPSN : 10 OHM,5%,0 .25W 01121 CB1005

Α480 315-0100-00 RES ., FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB1005
R490 317-0510-00 RES .,FXD,CMPSN :51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105

Α494 317-0510-00 RES .,FXD ,CMPSN :51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105

R496 301-0681-00 RES ., FXD ,CMPSN :680 ΟΗΜ ,5%,0 . 50W 01121 ΕΒ6815

Α498 317-0510-00 RES .,FXD ,CMPSN :51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105

R500 315-0431-00 RES ., FXD ,CMPSN :430 ΟΗΜ ,5%,0 .25W 01121 CB4315

Α512 315-0132-00 RES ., FXD ,CMPSN :1 .3K ΟΗΜ,5%,0 .25W 01121 CB1325
Α515 315-0111-00 RES .,FXD ,CMPSN:110 OHM,5%,0 .25W 01121 CB1115
R520 311-1373-00 RES .,VAR,NONWIR:5K ΟΗΜ ,20%,1W 01121 73U4G040L502M

Α522 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ ,1Χ ,0 .125W 91637 MFF1816G20000F

Α524 321-0250-00 RES.,FXD,FILM :3 .92K OHM,1 X,0 .125W 91637 MFF1816G39200F

Α526 321-0335-00 RES .,FXD,FILM :30.1K ΟΗΜ,1%,0 .125W 91637 MFF 1816G30101F
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Α528 315-0162-00 RES., FXD ,CMPSN :1 .6K OHM,5%,0 .25W 01121 CB 1625
R530 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ,1%,0 .125W 91637 MFF1816G20000F
Α536 321-0371-00 RES .,FXD,FILM:71 .5K ΟΗΜ ,1%,0 .125W 91637 MFF1816G71501F
Α538 321-0276-00 RES.,FXD,FILM:7 .32K ΟΗΜ ,1%,0 .125W 91637 MFF1816G7320oF
R540 321-0184-00 RES .,FXD,FILM :806 ΟΗΜ ,1%,0 .125ω 91637 MFF1816G806ROF
Α544 315-0220-00 RES ., ΣXD ,CMPSN :22 OHM,5%,0 .25W 01121 CB2205

Α548 315-0220-00 RES ., FXD ,CMPSN:22 ΟΗΜ ,5%,0 .25W 01121 CB2205
Α552 315-0103-00 RES .,FXD ,CMPSN:lOK ΟΗΜ,5%,0 .25W 01121 CB1035
R572 315-0220-00 RES ., FXD ,CMPSN:22 OHM,5%,0 .25W 01121 CB2205
Α574 315-0103-00 RES .,FXD ,CMPSN:lOK OHM,5%,0.25W 01121 CB1035
R576 321-0222-00 RES .,FXD,FILM:2K ΟΗΜ,1%, 0 . 1 25W 91637 MFF1816G20000 F
Α580 315-0220-00 RES ., FXD ,CMPSN :22 ΟΗΜ ,5%,0 .25W 01121 CB2205

Α582 321-0184-00 RES .,FXD,FILM:806 ΟΗΜ ,1%,0 .125W 91637 MFF1816G806ROF
R584 321-0276-00 RES .,FXD,FILM:7 .32K ΟΗΜ ,1%,0 .125W 91637 MFF1816G73200 F
Α586 321-0371-00 RES ., FXD, FILM :71 .5K ΟΗΜ ,1%,0 .125W 91637 MFF1816G71501F
R592 317-0100-00 RES ., FXD ,CMPSN:10 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1005
Α604 315-0361-00 RES ., FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
R606 307-0106-00 ΑES ., FXD ,CMPSN:4 .7 OHM,5%,0.25W 01121 CB47G5

R610 311-1258-00 RES ., VAR , NONWIR:50 ΟΗΜ,10%,0 .50W 32997 3329 Ρ-L58-500
R612 315-0361-00 RES ., FXD,CMPSN:360 OHM,5%,0.25W 01121 CB3615
Α615 321-0225-00 RES .,FXD,FILM:2 .15K ΟΗΜ ,1%,0 .125W 91637 MFF1816G21500 F
Α616 315-0510-00 RES ., FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105
Α618 315-0111-00 RES ., FXD ,CMPSN:110 OHM,5%,0.25W 01121 CB1115
R620 321-0225-00 RES .,FXD,FILM:2 .15K ΟΗΜ ,1%,0 .125W . 91637 MFF1816G2150o F

Α622 315-0560-00 RES .,FXD ,C14PSN :56 OHM,5%,0.25W 01121 CB 5605
R625 315-0132-00 RE S ., FXD,CMPSN :1 .3K OHM,5%,0 .25W 01121 CB1325
Α630 311-1258-00 Β040000 Β058289 RES .,VAR,NONWIR :50 ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L58-500
R630 311-1259-00 Β058290 RES .,VAR ,NONWIR:100 ΟΗΜ,10%,0 . 50W 32997 3329Ρ-L58-101
Α632 315-0121-00 Β040000 Β058289 RE S ., FXD,CMPSN :120 OHM,5%,0 .25W 01121 CB1215
R632 315-0101-00 Β058290 RE S ., FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

s
Α640 315-0390-00 RES ., FXD,CMPSN :39 OHM,5%,0 .25W 01121 CB3905
R641 311-1921-00 RES ., VAR , NONWIR :250 ΟΗΜ,10%,0 .50W 73138 72-191-0
Α642 315-0152-00 RES ., FXD ,CMPSN :1 .5K OHM,5%,0.25W 01121 CB 1525
R646 301-0561-00 RE S ., FXD,CMPSN :560 ΟΗΜ ,5%,0 .50W 01121 ΕΒ5615
Α700 315-0103-00 RES .,FXD,CMP SN : lOK OHM,5%,0 .25W 01121 CB1035
Α704 315-0103-00 RES .,FXD,CMPSN :lOK OHM,5%,0 .25W 01121 CB 1035

R706 315-0395-00 RES ., FXD ,CMPSN :3 .9M OHM,5%,0 .25W 01121 CB3955
R708 321-0371-00 RES .,FXD,FILM :71 .5K ΟΗΜ,1%,0 .125W 91637 MFF1816G71501F
R710 321-0289-00 RES .,FXD, FILM : 10K ΟΗΜ,1%,0 .125W 91637 MFF1816G10001F
R716 315-0752-00 RES ., FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
R717 315-0122-00 RE S ., FXD,CMPSN :1 .2K OHM,5%,0.25W 01121 CB 1225
R720 315-0102-00 RES .,FXD ,CMPSN :1K OHM,5%,0 .25W 01121 CB1025

R730 321-0771-01 RES .,FXD,FILM :50 ΟΗΜ,0 .5%,0 .125W 91637 MFF1816G50ROOD
R735 321-0771-01 RES .,FXD,FILM :50 ΟΗΜ,0 .5%,0.125W 91637 MFF 1816G50ROOD
Α736 315-0101-00 RES ., FXD ,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R738 321-0082-00 Β040000 Β058499 RES .,FXD,FILM :69 .8 ΟΗΜ ,1%,0 .125W 91637 MFF1816G69R80F
Α738 321-0078-00 Β058450 RES .,FXD,FILM:63 .4 ΟΗΜ,1%,0.125W 91637 MFF 1816G63R40F
Α740 311-1175-00 RES., VAR , NONWI R:100 ΟΗΜ ,10%,0 .50W 73138 68WR100

R742 315-0100-00 RES.,FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB1005
R745 321-0289-00 RES.,FXD, FILM:lOK ΟΗΜ ,1%,0 .125W 91637 MFF 1816G10001 F
R746 315-0470-00 RES ., FXD,CMPSN:47 OHM,5%,0 .25W 01121 CB4705
R747 321-0110-00 RES .,FXD,FILM:137 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G137R0F
R749 321-0289-00 RES .,FXD,FILM:lOK ΟΗΜ ,1%,0 .125W 91637 MFF 1816G10001 F
R751 321-0307-00 RES .,FXD,FILM :15 .4K ΟΗΜ,1%,0 .125W 91637 MFF1816G15401F

R753 321-0067-00 RES .,FXD,FILM :48 .7 ΟΗΜ ,1%,0 .125ω 91637 MFF1816G48R70F
R755 321-0307-00 RES .,FXD,FILM :15 .4K ΟΗΜ,1%,0 .125W 91637 MFF1816G15401F
R757 321-0304-00 RES .,FXD,FILM :14 .3K ΟΗΜ,1%,0 .125ω 91637 MFF1816G14301F
R759 321-0153-00 RES ., FXD,FILM :383 ΟΗΜ,1%,0 .125W 91637 MFF1816G383ROF
Α761 321-0304-00 RES .,FXD,FILM :14 .3K ΟΗΜ,1%,0 .125W 91637 MFF1816G14301F
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R763 321-0354-00 RES .,FXD,FILM :47 . 5K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G47501F
Α765 321-0117-00 RES.,FXD,FILM:162 ΟΗΜ ,1%,0 .125W 91637 MFF1816G162ROF
R767 321-0354-00 RES .,FXD,FILM:47 .5K ΟΗΜ ,1%,0 .125W 91637 MFF1816G47501F
Α770 315-0752-00 RES.,FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
Α775 315-0102-00 RES .,FXD,CMPSN:IK OHM,5%,0 .25W 01121 CB1025
R777 315-0820-00 RES ., FXD,CMPSN:82 OHM,5%,0 .25W 01121 CB8205

R780 315-0820-00 RES ., FXD,CMPSN:82 OHM,5%,0 .25W 01121 CB8205
R784 321-0326-00 RES .,FXD,FILM :24 .3K ΟΗΜ,1%,0 .125W 91637 MFF1816G24301F
Α787 315-0100-00 RES ., FXD,CMPSN:10 OHM,5%,0 .25W 01121 CB 1005
Α790 311-1555-00 RES ., VAR,NONWIR :l00K ΟΗΜ ,20% ;0 .5W 73138 91-77-0
Α793 315-0100-00 RES ., FXD,CMPSN :10 OHM,5%,0.25W 01121 CB 1005
R795 321-0756-00 RES .,FXD,FILM :50K ΟΗΜ,1%,0.125W 24546 NA55D5002F

Α798 321-0135-00 RES ., FXD,FILM :249 ΟΗΜ,1%,0 .125W 91637 MFF1816G249ROF
Α800 321-0164-00 RES .,FXD,FILM :499 ΟΗΜ,1%,0 .125W 91637 MFF 1816G499ROF
R802 321-0214-00 RES .,FXD,FILM :1 .65K ΟΗΜ,1%,0 .125W 91637 MFF 1816G16500F
Α805 321-0181-00 , RES .,FXD,FILM :750 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G750ROF
Α807 315-0200-00 RE S ., FXD ,CMPSN :20 OHM,5%,0 .25W 01121 CB2005
Α810 321-0181-00 RES .,FXD,FILM:750 ΟΗΜ ,1%,0 .125W 91637 MFF1816G750ROF

R818 321-0135-00 RES .,FXD,FILM:249 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G249ROF
R820 321-0164-00 RES .,FXD , FILM:499 οΗΜ ,1%,0 .125ω 91637 MFF1816G499ROF
Α822 321-0214-00 RES .,FXD,FILM:1 .65K ΟΗΜ,1%,0 .125W 91637 MFF 1816G16500F
R830 315-0150-00 RES .,FXD ,CMPSN :15 OHM,5%,0 .25W 01121 CB1505
R835 315-0150-00 RES.,FXD ,CMPSN :15 OHM,5%,0 .25W 01121 CB1505
Α840 321-0106-00 RES.,FXD,FILM:124 ΟΗΜ ,1%,0 .125W 91637 MFF1816G124ROF

Α842 321-0106-00 RES.,FXD,FILM:124 ΟΗΜ ,1%,0 .125W 91637 MFF1816G124ROF
R850 315-0133-00 RES., FXD ,CMPSN:13K OHM,5%,0.25W 01121 CB 1335
R852 315-0202-00 RES .,FXD ,CMPSN:2K OHM,5%,0 .25W 01121 CB2025
R855 311-1567-00 RES .,VAR,NONWIR :TRMR ,100 0HM ,0.50W 73138 91-89-0
R857 315-0241-00 RES ., FXD,CMP SN :240 OHM,5%,0 .25W 01121 .C B2415
R868 321-0235-00 RES .,FXD,FILM :2 .74K ΟΗΜ,1%,0 .125W 91637 MFF1816G27400 F

R870 311-1571-00 RES .,VAR,NONWIR :500 ΟΗΜ, Ο 50W 73138 91-91-0
Α872 321-0235-00 RES .,FXD,FILM :2.74K ΟΗΜ,1%,0.125W 91637 MFF1816G27400 F
R900 321-0097-00 RES .,FXD,FILM :100 ΟΗΜ,1%,0.125ω 91637 MFF1816G100ROF
Α914 315-0102-00 RES .,FXD,CMPSN :IK OHM,5%,0.25W 01121 CB1025
R92Q 321-0099-00 RES .,FXD,FILM :105 ΟΗΜ,1%,0.125W 91637 MFF1816G105ROF
R922 315-0161-00 RE S ., FXD ,CMPSN :160 OHM,5%,0 .25W 01121 CB1615

Α924 315-0510-00 RE S ., FXD ,CMPSN :51 OHM,5%,0.25W 01121 CB5105
R928 301-0681-00 RES .,FXD ,CMPSN :680 ΟΗΜ,5%,0 .50W 01121 ΕΒ6815
R930 317-0510-00 RES ., FxD ,CMPSN :51 ΟΗΜ ,5%,0 .125ω 01121 ΒΒ5105
R936 301-0681-00 RE S ., FXD ,CMPSN :680 ΟΗΜ,5%,0 .50W 01121 ΕΒ6815
Α938 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105
R942 321-0097-00 RES .,FXD,FILM:100 ΟΗΜ ,1%,0 .125W 91637 MFF1816G100ROF

R945 321-0090-00 RES.,FXD,FILM:84.5 ΟΗΜ,1%,0.125W 91637 MFF1816G84R50F
Α947 315-0360-00 RES.,FXD ,CMPSN :36 OHM,5%,0 .25W 01121 CB 3605
Α950 311-1244-00 RES.,VAR,NONWIR:100 ΟΗΜ ,10%,0 .50W 32997 3386Χ-Τ07-101
R952 321-0030-00 RES.,FXD,FILM:20 ΟΗΜ,1%,0 .125W 91637 MFF1816G20ROOF
R958 SELECTED
Α960 321-0012-00 RES.,FXD, FILM :13 ΟΗΜ,1%,0 .125W 91637 MFF1816G13ROOF

R965 315-0100-00 RES ., FXD ,CMPSN:10 OHM,5%,0.25W 01121 CB1005
Α970 315-0200-00 RES ., FXD ,CMP SN:20 OHM,5%,0.25W 01121 CB2005
Α974 308-0297-00 RES ., FXD,WW :24 .7 ΟΗΜ ,1 %,3W 91637 RS2B-K24R70F
Α980 315-0200-00 RES ., FXD,CMPSN :20 OHM,5%,0 .25W 01121 CB2005
R982 301-0100-00 RES ., FXD,CMPSN :10 ΟΗΜ,5%,0 .50W 01121 ΕΒ1005
Α984 301-0100-00 RES .,FXD,CMPSN :10 ΟΗΜ ,5%,0 . 50W 01121 ΕΒ 1005

R1015 311-1558-00 RES .,VAR,NONWIR :20K ΟΗΜ ,20%,0.50W 73138 91-80-0
R1016 315-0682-00 RES ., FXD ,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825
R1024 315-0510-00 RES ., FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105
R1028 301-0681-00 RES ., FXD ,CMPSN :680 ΟΗΜ,5%, 0 . 50W 01121 ΕΒ6815
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Α1030 317-0510-00 RES .,FXD ,CMPSN :51 ΟΗΜ ,5%,0.125W 01121 ΒΒ5105
R1036 301-0681-00 RES .,FXD ,CMPSN:680 ΟΗΜ,5%,0 .50W 01121 ΕΒ6815
Α1038 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0.25W 01121 CB5105
Α1042 321-0097-00 RES .,FXD,FILM:100 οΗΜ ,1%,0.125ω 91637 MFF1816G100ROF
R1045 321-0090-00 RES.,FXD,FILM:84.5 ΟΗΜ,1%,0 .125W 91637 MFF1816G84R50F
Α1047 315-0360-00 RES .,FXD ,CMPSN :36 ΟΗΜ,5%,0.25ϋ 01121 CB 3605

Α1050 311-1244-00 RES .,VAR ,NONWIR:100 ΟΗΜ ,10%,0 .50W 32997 3386Χ-Τ07-101
Α1052 321-0030-00 RES .,FxD,FILM:20 ΟΗΜ ,1%,0 .125W 91637 MFF1816G20ROOF
R1070 315-0200-00 RES .,FXD ,CMPSN :20 OHM,5%,0.25W 01121 CB 2005
Α1074 308-0297-00 RES .,FXD ,WW:24 .7 ΟΗΜ ,1%,3W 91637 RS2B-K24R70F
R1080 315-0200-00 RES .,FXD ,CMPSN :20 OHM,5%,0.25W 01121 CB2005
R1082 301-0100-00 RES .,FXD ,CMPSN :10 ΟΗΜ,5%,0.50W 01121 ΕΒ1005

R1084 301-0100-00 RES .,FXD,CMPSN :10 ΟΗΜ,5%,0 .50W 01121 ΕΒ1005
R1090 322-0215-00 RES .,FXD,FILM :1 .69K ΟΗΜ,1%,0 .25W 75042 CEBTO-1691F
R1092 315-0100-00 RES ., FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1005
Α1096 305-0101-00 RES ., FXD,CMPSN:100 ΟΗΜ,5%,2W 01121 ΗΒ1015
Α1098 305-0101-00 RES ., FXD ,CMPSN:100 0HM,5X ,2W 01121 ΗΒ1015
R1100A , B 311-1775-00 RES .,VAR, NONWIR :1 .6K Χ 2 .5Κ ΟΗΜ,15%,0 .50W 01121 68-77-0

Α1102 323-0068-00 RES .,FXD,FILM :49 .9 ΟΗΜ,1%,0 .50W 75042 CECTO-49R90F
Α1104 323-0068-00 RES ., FXD , FILM :49 .9 ΟΗΜ,1%,0.50W 75042 CECTO-49R90F
R1110 307-1024-00 ATTENUATOR,FXD:50 ΟΗΜ ,10Χ 80009 307-1024-00
R1112 307-1024-00 ATTENUATOR,FXD :50 ΟΗΜ ,10Χ 80009 307-1024-00
Α1114 307-1037-00 ATTENUATOR,FXD:50 ΟΗΜ ,10 DB 80009 307-1037-00
R1120 315-0102-00 RES.,FxD ,CMPSN :IK ΟΗΜ ,5%,0 .25W 01121 CB 1025

Α1122 315-0102-00 RES.,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 CB1025
R1130 311-1851-00 RES.,VAR,NONWIR:15K OHM,1W 01121 14Μ212

----- ----- (FURNISHED AS Α UNIT WITH S1130)
R1132 321-0341-00 RES.,FXD,FILM:34 .8K ΟΗΜ,1%,0 .125W 91637 MFF1816G34801F
Α1134 321-0289-00 RES.,FXD,FILM : 10K ΟΗΜ,1%,0.125W 91637 MFF1816G10001F
R1136 321-0289-00 RES .,FXD,FILM : 10K ΟΗΜ,1%,0.125W 91637 MFF1816G10001F

Α1138 321-0289-00 RES .,FXD,FILM : 10K ΟΗΜ,1%,0.125W 91637 MFF1816G10001F
R3140 311-1921-00 RES .,VAR,NONWIR:250 ΟΗΜ,10%,0 .50W 73138 72-191-0
R1142 321-0289-00 RES.,FXD,FILM:lOK ΟΗΜ,1%,0.125W 91637 MFF1816G10001F
Α1146 315-0163-00 RES .,FxD ,CMPSN :16K OHM,5%,0 .25W 01121 CB 1635
R1150 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0.25W 01121 CB 1025 f
R1154 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0.25W 01121 CB 1025

Α1156 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
R1160 308-0619-00 RES .,VAR,WW :37 .0 ΟΗΜ,1%,3W 91637 RS2B 37 .0 OHM 1%
R1164 315-0823-00 RES .,FXD ,CMPSN:82K OHM,5%,0.25W 01121 CB8235
R1174 315-0102-00 RES .,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 CB1025
R1176 315-0101-00 RES ., FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
Α1180 308-0619-00 RES ., VAR,WW:37 .0 ΟΗΜ,1%,3W 91637 RS2B 37 .0 OHM 1%

R1190 315-0303-00 RES .,FXD,CMPSN :30K OHM,5%,0 .25W 01121 CB3035
Α1200 315-0103-00 RES.,FXD ,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R1201 315-0392-00 RES., FXD ,CMPSN:3 .9K OHM,5%,0 .25W 01121 CB3925
R1202 315-0103-00 RES .,FXD ,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
R1204 315-0432-00 RES ., FXD ,CMPSN:4 .3K OHM,5%,0 .25W 01121 CB4325
R1210 311-1320-00 Β040000 Β058449 RES., VAR,NONWIR:5K OHM, IW,W/SW 12697 381CM-39700

----- ----- (FURNI SHED AS Α UNIT WITH S1210)

R1210 311-1320-01 Β058450 RES.,VAR,NONWIR:5K ΟΗΜ,10%,1W,SPST SW 12697 CM43494
----- ----- (FURNISHED AS Α UNIT WITH S1210)

R1215 315-0511-00 RES .,FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Ν1217 315-0152-00 RES.,FXD ,CMPSN :1 .5K OHM,5%,0 .25W 01121 CB 1525
R1220 315-0470-00 RES., FXD,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
R1222 315-0103-00 RES ., FxD,CMPSN : 10K OHM,5%,0 .25W 01121 CB 1035

R1228 315-0511-00 RES ., FXD,CMPSN :510 OHM,5%,0 .25W 01121 CB 5115
R1230 315-0511-00 RES ., FXD,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
R1234 315-0470-00 RES ., FXD,CMPSN:47 OHM,5%,0 .25W 01121 CB4705
R1240 315-0511-00 RES ., FXD ,CMPSN:510 OHM,5%,0.25W 01121 CB5115
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Α1242 315-0511-00 RES .,FXD ,CMPSN :510 OHM,5%,0.25W 01121 CB5115
Α1245 315-0561-00 RES.,FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
R1250 315-0121-00 RES ., FXD ,CMPSN :120 OHM,5%,0 .25W 01121 CB1215
R1254 315-0121-00 RES ., FXD ,CMPSN :120 OHM,5%,0 .25W 01121 CB1215
R1256 315-0152-00 RES .,FXD ,CMPSN :1 .SK OHM,5%,0 .25W 01121 CB1525
Α1258 315-0362-00 RES ., FXD ,CMPSN :3 .6K OHM,5%,0 .25W 01121 CB3625

Α1264 315-0681-00 RES .,FXD ,CMPSN:680 OHM,5%,0 .25W 01121 CB6815
Α1270 311-1712-00 RES ., VAR , NONWIR :20K ΟΗΜ,10%,1W 01121 SPSG040S203UA
Α1274 321-0394-00 RES .,FXD,FILM:124K ΟΗΜ,1%,0 .125W 91637 MFF1816G12402F
R1276 315-0472-00 RES ., FXD,CMPSN:4.7K ΟΗΜ,5%,o.25W 01121 CB4725
R1278 321-0260-00 RES .,FXD,FILM:4 .99K ΟΗΜ ,1%,0 .125W 91637 MFF1816G49900F
R1282 315-0271-00 RES .,FXD ,CMPSN :270 ΟΗΜ,5%,0 .25W 01121 CB2715

Α1284 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025
Α1295 321-0128-00 RES .,FXD,FILM:210 ΟΗΜ , 1 %,0 .125W 91637 MFF 1816G210ROF
Α1298 315-0511-00 RES .,FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Α1300 315-0511-00 RES .,FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Α1302 315-0511-00 RES .,FXD ,CMPSN :510 OHM,5%,0.25W 01121 CB5115
Α1305 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025

Α1308 315-0511-00 RES ., FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Α1310 321-0079-00 RES .,FXD,FILM:64 .9 ΟΗΜ,1%,0.125W 91637 MFF 1816G64R90F
R1316 315-0511-00 RE S ., FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Α1320 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
R1324 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
Α1328 315-0752-00 RES .,FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525

Α1330 315-0752-00 RE S ., FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
R1331 315-0152-00 RE S ., FXD,CMPSN :1 .5K OHM,5%,0 .25W , 01121 CB1525
Α1332 315-0514-00 RE S ., FXD ,CMPSN :510K OHM,5%,0 .25W 01121 CB5145
Α1334 321-0396-00 RES .,FXD,FILM:130K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G13002F
Α1340 315-0152-00 RES ., FXD ,CMPSN :1 .5K OHM,5%,0 .25W 01121 CB1525
Α1345 315-0102-00 RES .,FXD ,CMPSN :iK OHM,5%,0 .25W 01121 CB 1025

R1370 315-0103-00 RES .,FXD ,CMPSN : 10K ΟΗΜ ,5%,0 .25W 01121 CB1035
R1372 315-0152-00 RES .,FXD ,CMPSN :1 .5K OHM,5%,0.25W 01121 CB 1525
Α1375 311-1320-00 Β040000 Β058449 RES .,VAR,NONWIR:5K OHM , IW ,W/SW 12697 381CM-39700

----- ----- (FURNI SHED AS Α UNIT WITH S1375)
Α1375 311-1320-01 Β058450 RES .,VAR,NONWIR :5K ΟΗΜ ,10%,1W,SPST SW 12697 CM43494

----- ----- (FURNI SHED AS Α UNIT WITH S1375)

R1376 315-0332-00 RES ., FXD,CMPSN :3 .3K OHM,5%,0.25W 01121 CB3325
R1380 315-0106-00 ΑES .,FXD,CMPSN :lOM OHM,5%,0 .25W 01121 CB1065
R1384 315-0102-00 RES .,FXD,CMPSN :IK OHM,5%,0.25W 01121 CB1025
Α1386 315-0102-00 RES .,FXD,CMPSN :IK OHM,5%,0.25W 01121 CB1025
Α1390 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
Α1392 315-0511-00 RES ., FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115

R1394 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
Α1400 321-0272-00 RES .,FXD,FILM :6 .65K ΟΗΜ,1%,0.125W 91637 MFF1816G66500 F
R1402 321-0287-00 RES .,FXD,FILM :9 .53K ΟΗΜ,1%,0.125W 91637 MFF1816G95300 F
R1406 321-0193-00 RES .,FXD,FILM:IK ΟΗΜ ,1%,0 .125W 91637 MFF 1816Gi0000F
R1408 321-0289-00 RES .,FXD,FILM : 10K ΟΗΜ,1%,0.125W 91637 MFF1816G10001 F
R1410 321-0314-00 RES ., FXD, FILM :18 .2K ΟΗΜ,1%,0.125W 91637 MFF1816G18201 F

Α1412 321-0227-00 RES ., FXD, FILM:2 .26K ΟΗΜ, 1%,0 .125W 91637 MFF1816G22600F
R1416 315-0102-00 RES .,FXD,CMPSN:IK OHM,5%,0 .25W 01121 CB 1025
Α1418 315-0272-00 RES ., FXD ,CMPSN:2 .7K OHM,5%,0.25W 01121 CB2725
R1425 315-0103-00 RES .,FXD,CMPSN: 10K OHM,5%,0 .25W 01121 CB 1035
Α1435 311-1373-00 RES ., VAR , NONWIR :5K 0ΗΜ ,20%,1W 01121 73U4G0401,502M
R1436 315-0361-00 RES ., FXD,CMPSN:360 OHM,5%,0 .25W 01121 CB3615

Α1438 315-0134-00 RES.,FXD ,CMPSN :130K OHM,5%,0 .25W 01121 CB 1345
R1440 315-0155-00 RES .,FXD ,CMPSN :1 .5M OHM,5%,0 .25W 01121 CB 1555
R1442 315-0134-00 RES.,FXD ,CMPSN :130K OHM,5%,0 .25W 01121 CB1345
Α1444 315-0101-00 RES .,FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
Α1448 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB 1025
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R1450 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
R1452 315-0472-00 RES., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
R1456 321-0210-00 RES .,FXD,FILM :1 .5K ΟΗΜ,1%,0 .125W 91637 MFF1816G15000F
Α1458 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20000F
Α1460 311-1562-00 RES .,VAR,NONWIR:2K ΟΗΜ ,20%,0.50W 73138 91-84-0
R1462 315-0682-00 RES .,FXD,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825

Α1466 315-0432-00 RES ., FXD ,CMPSN :4 .3K OHM,5%,0 .25W 01121 CB4325
R1467 315-0225-00 RES ., FXD ,CMPSN:2 .2M OHM,5%,0 .25W 01121 CB2255
R1470 315-0103-00 RES.,FXD ,CMPSN :l OK OHM,5%,0.25W 01121 CB 1035
R1475 311-1559-00 RES.,VAR,NONWIR : 10K ΟΗΜ ,20%, 0 . 50W 73138 91-81-0

Α1476 321-0367-00 RES .,FXD, FILM:64 .9K ΟΗΜ, Ι %,0 .125W 91637 MFF1816G64901 F
Α1478 321-0289-00 RES .,FXD,FILM : 10K ΟΗΜ,1Υ<,0 .125W 91637 MFF1816GI0001F

Α1480 321-0318-00 RES .,FXD,FILM :20K ΟΗΜ,1%,0 .125W 91637 MFF1816G20001 F
Α1484 321-0318-00 RES .,FXD,FILM :20K οΗΜ,1%,0 .125W 91637 MFF 1816G20001F
Α1486 321-0227-00 RES .,FXD,FILM :2.26K ΟΗΜ,1%,0 .125ω 91637 MFF1816G2260oF
R1488 321-0097-00 RES .,FXD,FILM :100 ΟΗΜ ,1%,0 .125W 91637 MFF 1816Gi00ROF
Α1490 315-0184-00 RES ., FXD,CMPSN:180K OHM,5%,0 .25W 01121 CB1845
Α1495 315-0202-00 RES ., FXD ,CMPSN:2K ΟΗΜ ,5%,0 .25W 01121 CB2025

Α1496 321-0408-00 RES .,FXD,FILM:174K ΟΗΜ,1%,0 .125W 91637 MFF1816G17402 F
R1500 315-0103-00 RES .,FXD ,CMPSN : 10K OHM,5%,0 .25W 01121 CB 1035
Α1504 321-0289-00 RES .,FXD,FILM :lOK ΟΗΜ,1%,0 .125W 91637 MFF1816G10001 F
R1508 321-0253-00 RES .,FXD,FILM :4 .22K ΟΗΜ,1%,0.125W 91637 MFF1816G42200F
Α1510 321-0289-00 RES .,FXD,FILM : 10K ΟΗΜ,1%,0 .125W 91637 MFF 1816G10001F
Α1512 315-0103-00 RES .,FXD,CMPSN:lOK OHM,5%,0 .25W 01121 CB1035

R1514 315-0101-00 RES ., FXD,CMPSN:100 OHM,5%,0 .25W 01121 CB1015
Α1520 315-0102-00 RES .,FXD ,CMPSN :1K OHM,5%,0 .25W 01121 CB 1025

R1525 315-0102-00 RES.,FXD ,CMPSN :1K OHM,5%,0 .25W 01121 CB 1025

R1602 321-0225-00 RES .,FXD,FILM :2 .15K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G21500 F
Α1605 311-1566-00 Β040000 Β058289 RES.,VAR,NONWIR:200 ΟΗΜ ,20%,0 .50W 73138 91-88-0

Α1605 311-1565-00 Β058290 RES .,VAR,NONWIR:250 OHM,20Y,,0 .50W 73138 91-87-0

Α1607 321-0218-00 RES .,FXD,FILM :1 .82K ΟΗΜ, Ι%,0 .125W, 91637 MFF 1816G18200F
R1610 315-0222-00 RES ., FXD,CMPSN:2 .2K OHM,5%,0 .25W 01121 CB2225
Α1612 315-0103-00 RES .,FXD ,CMPSN : 10K OHM,5%,0 .25W 01121 CB1035
Α1614 315-0621-00 RES ., FXD ,CMP SN:620 OHM,5%,0 .25W 01121 CB6215
R1620 315-0103-00 RES .,FXD ,CMPSN :lOK ΟΗΜ,5%,0 .25W 01121 CB1035
Α1621 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025

R1623 315-0470-00 RES .,FXD ,CMPSN :47 OHM,5%,0.25W 01121 CB4705
Α1626 308-0755-00 RES .,FXD ,WW:0 .75 ΟΗΜ,5%,2W 75042 BWH-R7500J
Α1627 315-0510-00 RE S .,FXD,CMPSN :51 OHM,5%,0 .25W 01121 CB5105
Α1640 315-0752-00 RES ., FXD,CMPSN:7 .5K OHM,5%,0 .25W 01121 CB7525
Α1641 315-0562-00 RE S .,FXD,CMPSN :5 .6K OHM,5%,0 .25W 01121 CB5625
R1642 321-0306-00 RES .,FXD,FILM :15K ΟΗΜ,1%,0 .125W 91637 MFF 1816G15001F

R1643 315-0103-00 RES .,FXD ,CMPSN:IOK ΟΗΜ,5%,0 .25W 01121 CB1035
Α1644 321-0289-00 RES .,FXD,FILM:lOK ΟΗΜ , Ι %,0 .125W 91637 MFF1816G10001 F
Α1645 315-0103-00 RES .,FXD ,CMPSN :IOK OHM,5%,0 .25W 01121 CB1035
R1648 315-0621-00 RES .,FXD ,CMPSN :620 OHM,5%,0 .25W 01121 CB6215
R1650 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
R1652 321-0257-00 RES .,FXD,FILM :4 .64K ΟΗΜ,1%,0 .125W 91637 MFF1816G46400 F

R1654 321-0096-00 RES .,FXD,FILM :97 .6 ΟΗΜ,1%,0 .125W 91637 MFF1816G97R60F

R1661 315-0102-00 RES .,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 CB1025
Α1662 315-0510-00 RES .,FXD ,CMPSN:51 OHM,5%,0 .25W 01121 CB5105
R1663 308-0767-00 RES., FXD ,WW:1 .1 ΟΗΜ,5%,1W 75042 BW20-1R100J
R1675 315-0102-00 RES .,FXD ,CMPSN :1K ΟΗΜ ,5%,0 .25W 01121 C81025

R1676 315-0102-00 RES .,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 CB1025

R1682 315-0273-00 RE S ., FXD,CMPSN :27K OHM,5%,0 .25W 01121 CB 2735 '

R1702 321-0277-00 RES .,FXD,FILM :7 .5K ΟΗΜ ,1%,0.125W 91637 MFF1816G75000F

R1705 311-1566-00 RES ., VAR , NONWIR :200 0HM ,20Y,,0 .50W 73138 91-88-0

R1707 321-0277-00 RES .,FXD,FILM :7 .5K ΟΗΜ,1%,0 .125W 91637 MFF 1816G75000 F
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Α1710 315-0752-00 RES .,FXD,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
R1712 315-0103-00 RES .,FXD ,CMPSN : 10K ΟΗΜ ,5%,0 .25W 01121 CB1035
R1713 315-0103-00 RES .,FXD ,CMPSN : 10K OHM,5%,0 .25W 01121 CB1035
R1714 315-0621-00 RE S ., FXD ,CMPSN :620 OHM,5%,0 .25W 01121 CB6215
R1715 315-0362-00 RES ., FXD ,CMPSN :3 .6K ΟΗΜ ,5%,0 .25W 01121 CB3625
R1720 315-0103-00 RES .,FXD ,CMPSN : 10K OHM,5%,0 .25W 01121 CB1035

R1721 315-0102-00 RES .,FXD,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
R1723 315-0470-00 RES ., FXD ,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
Α1726 308-0755-00 RES ., FXD ,WW :0 .75 ΟΗΜ ,5%,2W 75042 BWH-R7500J
Α1727 315-0510-00 RES ., FXD,CMPSN :51 OHM,5%,0 .25W 01121 CB5105
Α1740 315-0682-00 RES .,FXD,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825
Α1742 321-0306-00 RES .,FXD,FILM :15K ΟΗΜ,1%,0 .125W 91637 MFF1816G15001F

R1744 321-0327-00 RES . , FXD ,FILM : 24 .9K OHM, 1%,0 .125W 91637 MFF1816G24901F
R1745 315-0103-00 RES .,FXD ,CMPSN :l OK OHM,5%,0 .25W 01121 CB1035
Α1746 315-0103-00 RES .,FXD ,CMPSN :I OK OHM,5%,0 .25W 01121 CB1035
R1747 315-0912-00 RES ., FXD ,CMPSN :9 .1K OHM,5%,0 .25W 01121 CB9125
R1748 315-0621-00 RES ., FXD ,CMPSN :620 OHM,5%,0 .25W 01121 CB6215
R1750 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035

Α1752 321-0257-00 RES .,FXD,FILM :4 .64K ΟΗΜ ,1%,0 .125W 91637 MFF1816G46400F
R1754 321-0096-00 RES .,FXD,FILM :97 .6 ΟΗΜ,1%,0.125W 91637 MFF1816G97R60F
Α1761 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
Α1762 315-0510-00 RES ., FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105
Α1763 308-0767-00 RES ., FXD ,WW:1 .1 ΟΗΜ ,5%,1W 75042 BW20-1R100J
Α1776 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025

Α1777 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0.25W 01121 CB 1015
Α1782 315-0273-00 RES .,FXD ,CMPSN :27K OHM,5%,0.25W 01121 CB2735

ΑΤ317 307-0122-00 ΑES .,THERMAL :50 ΟΗΜ , 10% 50157 3D 1515
ΑΤ318 307-0122-00 RES .,THERMAL :50 ΟΗΜ ,10% 50157 3D 1515
RT748 307-0122-00 RES .,THERMAL :50 ΟΗΜ ,10% 50157 3D1515
RT 1456 307-0126-00 ΑES .,7HERMAL :100 ΟΗΜ,10Χ { 14193 2D21 -101-D

S50 311-1851-00 ΑES .,VAR , NONWIR :15K OHM,1W 01121 14Μ212
----- ----- (FURNI SHED AS Α UNIT WITH Α50)

S195 260-1208-00 SWITCH,PUSH :DPDT ,28VDC, PUSH-PUSH 80009 260-1208-00
5240 263-1140-00 SW CAM ACTR AS :FREQUENCY 80009 263-1140-00
5590 263-1139-00 SW CAM ACTR AS :RI SE AND FALLTIME 80009 263-1139-00
S730A-F 260-1803-00 SWITCH , PUSH :6 ΒΤΝ ,2 POLE ,3 IL ,3PP,IOMM 71590 2ΚΒΜ060000-974

51100 263-1138-01 SW CAM ACTR AS :AMPLITUDE 80009 263-1138-01
51130 311-1851-00 RES .,VAR,NONWIR :15K OHM,1W 01121 14Μ212

----- ----- (FURNI SHED AS Α UNIT WITH Α1130)
51210 311-1320-00 RES ., VAR, NONWIR :5K OHM ,1W ,W/SW 12697 381CM-39700

----- ----- (FURNI SHED AS Α UNIT WITH Α1210)
S1235A-D 260-1802-00 SWITCH , PUSH :4 ΒΤΝ ,2 POLE,INTERLOCK 80009 260-1802-00

51375 311-1320-00 RES ., VAR , NONWIR :SK OHM ,1W ,W/SW 12697 381CM-39700
----- ----- (FURNISHED AS Α UNIT WITH Α1375)

51435 263-1137-00 SW CAM ACTR AS :SWEEP DURATION 80009 263-1137-00

U5 156-0158-00 MICROC IRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 18324 MC1458N
U 25 156-0158-00 MICROC IRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 18324 MC1458N
U 30 156-0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 18324 MC1458N
U45 156-0067-00 MICROCIRCUIT,LI :OPEΑATIONAL AMPLIFIER 02735 85145
U 155 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 02735 85145
U 215 156-0484-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 80009 156-0484-00

U375 156-0534-00 MICROCIRCUIT,LI :DUAL DIFF AMPL ,14 LD DIP 80009 156-0534-00
U 530 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 02735 85145
U710 156-0511-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 18324 ΝΕ531Ν
U 770 155-0032-00 Β040000 Β057719 MICROCIRCUIT,LI :ML,PRE-AMPLIFIER 80009 155-0032-00
U 770 155-0217-00 Β057720 MICROCIRCUIT,LI :PLRT INV & TRIG PICK OFF 80009 155-0217-00
U1145 156-0105-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 27014 LM301 AN
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Ckt No .
Tektronix
Part No .

Serial/Model
Eff

No .
Dscont Name & Description

Mfr
Code Mfr Part Number

IJ1215 156-0230-00 MICROCIRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
U1225 156-0369-00 MICROCIRCUIT,DI :TRIPLE LINE RECEIVER 80009 156-0369-00
U1295 156-0230-00 MICROCIRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
U1340 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 02735 85145
U1445 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 02735 85145
U1470 156-0105-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 27014 LM301AN

U1480 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 02735 85145
U1490 156-0105-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 27014 LM301AN
U1495 156-0197-00 MICROCIRCUIT,LI :5 TRANS ISTOR ARRAY 02735 CA3086
U1500 156-0067-00 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 02735 85145
U1690 156-0277-00 MICROCIRCUIT,LI :VOLTAGE REGULATOR 07263 MICROA7805UC

VR23 152-0279-00 SEMICOND DEVICE : ZENER ,0 .4W,5 .1V,5% 04713 SZG35010RL
VR275 152-0306-00 SEMICOND DEVICE : ZENER ,0 .4W,9 .1V,5% 15238 Ζ 5409
VR295 152-0306-00 SEMICOND DEVICE : ZENER ,0 .4W,9 .1V,5% 15238 Ζ5409
VR310 152-0326-00 SEMICOND DEVICE : ZENER,0.4W ,7 .5V ,5% 80009 152-0326-00
VR380 152-0280-00 SEMICOND DEVICE : ZENER ,0 .4W,6 .2V,5% 80009 152-0280-00
ΥΑ462 152-0306-00 SEMICOND pEVICE : ZENER ,0 .4W,9 .1V,5% 15238 Ζ5409

VR470 152-0306-00 SEMICOND DEVICE :ZENER ,0 .4W,9 .1V,5% 15238 Ζ5409
VR550 152-0280-00 SEMICOND DEVICE : ZENER ,0 .4W,6 .2V,5% 80009 152-0280-00
ΥΑ570 152-0280-00 SEMICOND DEVICE : ZENER ,0 .4W,6 .2V,5% 80009 152-0280-00
VR775 152-0306-00 SEMICOND DEVICE :ZENER ,0 .4W,9 .1V ,5% 15238 Ζ5409
VR805 152-0508-00 SEMICOND DEVICE : ZENER ,0 .4W,12.6V ,5% 80009 152-0508-00
VR932 152-0405-00 SEMICOND DEVICE : ZENER ,1W,15V ,5% 80009 152-0405-00

VR940 152-0520-00 SEMICOND DEVICE :ZENER ,1W,12V ,5% 14433 1 Ν4742Α
VR1032 152-0405-00 SEMICOND DEVICE : ZENER ,1W,15V ,5% 80009 152-0405-00
VR1040 152-0520-00 SEMICOND DEVICE :ZENER ,1W,12V ,5% 14433 1 Ν4742Α
ΥΑ1608 152-0280-00 Β040000 Β058289 SEMICOND DEVICE : ZENER ,0 .4W,6 .2V ,5% 80009 152-0280-00
VR1608 152-0166-00 Β058290 SEMICOND DEVICE :ZENER ,0 .4W,6 .2V,5% 04713 SZ11738
VR1652 152-0147-00 SEMICOND DEVICE : ZENER ,0 .4W,27V,5% 04713 SZ50622KRL

ΥΑ1676 152-0590-00 SEMICOND DEVICE :ZENER ,18V ,5% ΑΤ α7ΜΑ 80009 152-0590-00
VR1677 152-0282-00 SEMICOND DEVICE : ZENER,0 .4W,30V,5% 04713 1 Ν972Β
VR1752 152-0147-00 SEMICOND DEVICE : ZENER,0 .4W,27V,5% 04713 SZ50622KRL
ΥΑ1776 152-0590-00 SEMICOND DEVICE :ZENER,18V ,5% AT 7ΜΑ 80009 152-0590-00
VR1777 152-0282-00 SEMICOND DEVICE : ZENER,0 .4W,30V,5% 04713 1 Ν972Β

W638 131-0566-00 BUS CONDUCTOR:DUMMY RES,2 .375,22 AWG 55210 L-2007-1
W1210 131-0566-00 BUS CONDUCTOR: DUMMY RES,2 .375,22 AWG 55210 L-2007-1
W1428 131-0566-00 BUS CONDUCTOR: DUMMY RES,2 .375,22 AWG 55210 L-2007-1



DIAGRAMS AND CIRCU IT BOARD ILLUSTRATIONS
Symbols and Reference Designators

Electrical components shown on the diagrams are in the following

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

Logic sym bology is based on AN SI Υ32.14-1973 in terms of positive logic.
function performed and may d iffer from the manufacturer's data .

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

Th e following special sym bols are used on the

Capacitors =

	

V alues one or greater are in picofarads (P F ) .
V alues less than one are in microfarads (μ F) .

Resistors =

	

Ohms (Ω) .

diagrams :

Ί3

	

BAL .

	

Plug to E .C . Board
t12.V-/0.71--1

	

~

	

Βοχ

	

Identifies Panel Controls,
Connectors, and I ndicators

units unless noted otherwise :

Section 8-FG 504 (SN Β040000 & UP)

Logic symbols depict the logic

Cam Switch Closu re Chart
(Dot indicates switch closu re)

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

P l ug Index

SEL Value Selected at F actory

Refer to Waveform

Refer to Diagram Nu mber

Coaxial Connector

Test Voltage
Shielding

Heat Sink

Decoupled or F iltered Voltage

Assembly Number
Board Name
Etched Circuit Board Outlined

Α Assembly, separable or repairable Η H eat d issipating device (heat sink, S Switch o r contactor

(circuit board, etc .) heat radiator, etc .) Τ Transformer

AT Attenuator, fixed or variable HR Heater ΤC Thermocouple

Β Motor ΗΥ H ybrid circuit ΤΡ Test point
BT B atte ry J Connector, stationary portion υ Assembly, inseparable or non-repairable

C Capacitor, fixed or va riable Κ R elay (i ntegrated ci rcu it, etc.)

CB Ci rcuit br eaker L I nductor, fixed o r va ria b le V E lectron tube

CH Diode, signal or rectifier Μ Meter VR Voltage regulator (zener d iode, etc.)

D L Delay line Ρ Connector, movable portion ω Wi restrap or cable

DS Indicating device (lamp) Q Transistor or silicon-controlled Υ Crystal
Ε Spark Gap rectifier Phase shifter

F Fuse R Resistor, fixed or variable

FL F ilte r FIT Thermisto r
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Ά
α
η NOTE

LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENTMODIFICATIONS.

7
ο
z
υ
Σω
Ν

Β
Β

Plastic-Cased T ransisto r s J

D

Β

Metal-Cased Transistors

III GND
III ι GATE OUT

C CATHODE

	

IN
ANODE

Index

	

Index

Integrate d Circuits M ounting 2655-03Α

Fig . 8-1 . Semiconductor basi ng .
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40 MHz Cal 4 MH z Cal

	

20 MHz Cal
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Ι . 8-2. Adjustment locations.
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RISE & FALL SYM
SO WAVE

	

8641
AMPL ADJ	SOWAVE

OFFSET ADJ

C857
Sine Flatness

REV Α ΜΑΥ 1980
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R1050
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SO COMP
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IMPEDANCE
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SHORT TERM

	

LEADING EDGE

R870
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R1460 R855 R790

	

Ρ1500ι
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t Located on back of board .

CKT GRID
NO LOC

CKT G RID
NO LOC

CKT
NO

GRID
LOC

CKT
NO

GR ID
LOC

CKT
NO

GR ID
LOC

C45 t J300 E2 R36 Κ2 R252 G4 R452 Β4
C72 D5 J406 85 R38 Η 3 R255 F4 R454 Β4
C78 D6 J412 Β 5 R42 G2 R258 F3 R456 Β4
C80 D5 J418 Β 6 R45 Η 3 R260 G3 R458 C4
C95 F6 J485 Β 2 R52 G4 R262 G2 R462 Β3
C98 F6 R54 G2 R265 F3 R465 Β3
C106 E6 L300 t R58 F4 R270 E3 R470 C3
C195 G4 L382 C6 R65 C5 R271 F3 R475 Β4
C210 t R68 D6 R 272 F3 R480 C3
C240 t Ρ5 G1 R70 D5 R275 F4 R700 L6
C242 G4 Ρ20 1 1 R 72 D5 R280 E2 R704 L6
C244 G4 Ρ125 Κ3 R76 D6 R285 F2 R706 L6
C246 Η5 Ρ710 Κ6 R78 D6 R287 F2 R708 Κ6
C247 Η4 Ρ720 L5 R80 D4 R288 E3 R710 Κ 6
C248 Η4 Ρ1264 F6 R85 E6 R290 F2 R716 Κ 5
C250 G4 Ρ1270 Η6 R88 E6 R295 E2 R717 Κ5
C255 F4 Ρ1275 Κ5 R90 F6 R300 E2 R720 L5
C275 F4 Ρ1666 D1 R92 E5 R315 E4 R1274 Η6
C290 F2 R95 E6 R317 E4 R1276 G6
C300 E2 Q55 E5 R98 E6 R322 E4 R1278 G6
C315 F4 Q65 C5 R100 E6 R325 D5 R1282 G6
C325 D5 Q80 D5 R102 F6 R327 D5 R1284 G6
C327 D5 Q90 E5 R104 E6 R329 D5
C329 D5 Q100 E5 R108 E6 R331 D4 RT317 E4
C331 D4 Q165 Η3 R114 Β2 R336 D3 RT318 E4
C340 D2 Q170A G3 R115 Β6 R340 D2
C342 D2 Q170B G3 R120 t R342 D2 S195 Κ4
C344 D2 Q175 E5 R128 16 R344 D2 S240 t
C346 D2 0225 J4 R130 16 R346 D2
C380 C6 Q230 J3 R134 Κ4 R350 D3 U5 Η2
C382 C6 Q255A F3 R136 L4 R352 D3 U25 Η6
C387 C3 Q255B F3 R138 Η2 R356 D3 U30 J3
C475 Β4 Q270 F3 R140 Η2 R358 D3 U45 G3
C480 C3 Q280 F2 R 143 12 R360 C2 U155 Η3
C712 Κ6 Q285 F2 R145 12 R363 C3 U215 J3
C1284 F6 0295 E2 R147 12 R365 C3 U375 D4
C1670 C1 Q310 E4 R150 1 3 R367 C3 U710 Κ6
C1671 C2 Q395 C5 R155 Η4 R370 D3
C1672 F 1 Q406 84 R158 Η2 R372 C4 VR23 J3
C1673 C2 Q410 C5 R160 Η3 R375 C5 VR275 F2

Q415 Β6 R162 G2 R380 C6 VR295 E3
CR20 J2 Q450 Β4 R165 G3 R382 D6 VR310 E4
CR 21 J2 Q456 Β3 R170 G2 R385 D3 VR380 C6
CR85 D6 Q462 Β3 R172 G2 R387 C4 VR462 Β3
CR108 D6 Q470 Β3 R175 F5 R390 C4 VR470 Β3
CR180 E5 Q720 Κ5 R195 G5 R395 C6
CR182 F5 Q1280 G6 R200 Κ4 R397 C6 W20 J4
CR184 F5 R202 Κ4 R398 C6
CR186 F5 R8 Η3 R204 Η4 R400 C5
CR188 F5 R 10 Η3 R206 1 4 R402 C6
CR190 E5 R 12 13 R208 1 4 R406 Β5
CR218 J3 R 14 J2 R210 1 4 R409 C5
CR220 J3 R20 13 R212 13 R410 C5
CR352 D3 R 23 J3 R215 13 R412 Β5
CR356 D3 R25 Η6 R220 J4 R415 C5
CR462 82 R28 1 6 R225 Κ3 R417 C6
CR470 C2 R30 1 3 R228 Κ 3 R419 Β6
CR1285 G6 R32 1 6 R235 Η4 R420 Β 5
CR1286 F6 R34 J3 R 250 G4 R450 C4
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CKT
NO

GRID
LOC

CKT GRID
NO LOC

CKT
NO

GRID
LOC

CKT
NO

GRID
LOC

CKT GRID
NO LOC

CKT GRID
NO LOC

C494 Α5 CR556 C5 Q620 Β2 R625 C2 R1132 G6 VR1040 J3
C495 Β6 CR558 C5 Q640 C2 R630 Β2 R1134 G4 VR1608 Η5
C510 C5 CR560 C5 Q950 L3 R632 Α2 R1136 G5
C534 Α5 CR562 C5 Q970 Μ 2 R640 Β2 R1138 G3 W1130 G5
C550 Β5 CR564 D5 Q980 L2 R641 C2 R1140 G3 W1210 Α6
C570 C5 CR566 C5 Q1050 13 R642 Β2 R1142 G3
C576 D6 CR632 Α 1 Q1070 12 R646 C3 R1146 G4
C588 E4 CR942 Μ3 Q1080 J2 R900 Κ4 R1150 G3
C592 C4 CR943 Μ4 Q1150 G3 R914 Κ3 R1154 G3
C594 Β4 CR960 J3 Q1160 G2 R920 Κ4 R1156 F3
C596 C4 CR962 L3 Q1170 Η3 R922 Κ5 R1164 G2
C598 C4 CR1042 Η3 Q1180 Η2 R924 Κ3 R1174 Η4
C612 C3 CR1043 14 Q1610 15 R928 Κ4 R1176 Η3
C638 Β1 CR1600 Η6 Q1620 J6 R930 Κ4 R1190 Η2
C642 Β2 CR1608 15 Q1621 Κ6 R936 L4 R1436 13
C914 Κ4 CR1630 J5 Q1710 L5 R938 L4 R1438 D2
C922 Κ4 CR1700 L6 Q1715 L5 R942 Μ3 R1440 D2
C928 L4 CR1711 L6 Q1720 Μ6 R945 Μ4 R1442 D2
C934 Κ4 CR1730 Μ6 Q1721 Μ6 R947 L4 R1444 D2
C947 L4 R950 Μ3 R1602 Η6
C950 Μ3 F1120 F6 R490 Α6 R952 L3 R1605 Η5
C955 J3 F1615 Κ5 R494 Β5 R958 Κ3 R1607 Η6
C958 Κ2 F1715 Μ6 R496 Α5 R960 L3 R1610 J5
C965 L3 R498 Β6 R965 Κ3 R1612 J5
C972 L2 J640 C2 R500 Β6 R970 L2 R1614 J5
C975 Μ2 J900 Κ4 R512 C6 R974 Μ4 R1620 J6
C976 L4 J1120 F6 R515 C5 R980 L2 R1621 J5
C978 Μ4 R522 D6 R982 L2 R1623 J5
C1036 J5 L515 C5 R524 D6 R984 Κ2 R1626 J6
C1047 14 L646 C2 R526 D6 R1015 Κ5 R1627 J6
C1050 1 3 L945 Μ4 R528 C6 R1016 Κ3 R1702 Κ6
C1072 12 L1045 13 R530 C6 R1024 J3 R1705 Κ5
C1075 12 L1130 G5 R536 Α4 R1028 J4 R1707 Κ6
C1076 J4 L1120 G6 R538 Β4 R1030 J4 R1710 L6
C1078 14 R540 Β5 R1036 J4 R1712 Μ 5
C1090 Κ 3 Ρ486 Β6 R544 Β5 R1038 J4 R1713 Μ 5
C1092 Κ 2 Ρ1130 Η6 R548 C5 R1042 13 R 1714 Μ 5
C1145 E3 Ρ1210 Α6 R552 Α5 R1045 14 R 1715 L5
C1146 G3 Ρ1445 D2 R572 CS R1047 14 R 1720 L6
C1154 G4 Ρ1600 Κ7 R574 D5 R1050 13 R 1721 Μ5
C1156 F3 Ρ1665 D6 R576 D6 R1052 J3 R 1723 Μ6
C1160 Η4 Ρ1660 C6 R580 D5 R1070 12 R1726 Μ6
C1174 Η4 Ρ1765 D6 R582 D4 R1074 14 R1727 Μ6
C1176 Η3 R584 D4 R1080 J2
C1180 Η5 Q495 Β6 R586 E4 R1082 J2 S1130 F6
C1438 F2 Q500 Β5 R592 C4 R1084 J2
C1440 E2 Q510 C5 R604 Β3 R1090 Κ3 U530 D6
C1442 E2 Q530 D6 R606 Β3 R1092 Κ2 U1145 G4
C1608 1 5 Q540 Β5 R610 C3 R1102 16 U1690 Β6
C1612 J6 Q550 Β5 R612 D3 R1104 16
C1630 E5 Q570 D5 R615 Α2 R 1110 E5 VR550 Β5
C1690 Β6 Q580 D5 R616 Α3 R 1112 F5 VR570 D5
C1694 Β7 Q600 Β 3 R618 Α2 R 1114 F5 VR932 L3
C1720 L6 Q610 Β 3 R620 Α 2 R 1120 G6 VR940 L3
C1730 D5 0615 Β 2 R622 Α 2 R 1122 Η6 VR1032 J3



Blank indicates nonapplicable.
Ο i ndicates pushbutton out .
1 i ndicates pushbutton in .

Controls Waveshape Number/Control Settings

0000000000 00000015
FREQUENCY Hz START .04 00 25
FREQUENCY Hz STOP 40
HO LD RUN 44 °' 0
FREQ UENCY MULTIPL IER 10- '
FREQ UENCY VERN IER (VAR) Variable + CW
TRIGGER

FREE RUN 1
TRIG
GATE
Φ LOCK
MAN
LEVEL

STOP FREQ-SWEEP 0 -40i
LOG SWEEP-L IN SWEEP 0 Ι 0
TRIG SWEEP-FREE RUN 0--0~

OFFSET Ρ
PHASE
SWEEP DURATION 1 ms O FF

VAR ccw
RISE & FALL TIME Fixed

VAR
ATTENUATOR (dB )

VAR
MAN TRIG
TRIG LEVEL
SYMMETRY Ι







FG 504 (SN Β040000 & UP)

R1100B R1100A

Fig. 8-5. Α1 Main board (bαι
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board (back) component locations .

S1435

R520

S1100

S590

2655-08



CKT GRID
NO LOC

C1630 E5
C1730 D5

0930 D3
0940 D3
0952 C3
01030 E3
01040 E3
01052 F3
01622 E6
01722 C6

R520 14
R1096 F1
R1098 C1
R1100A G5
R1100B F5
R1160 13
R1180 Η3
R1435 G2

S590 L4
S1100 J5
S1435 J2



Blank indicates nonapplicable.
Ο indicates pushbutton out .
Ι indicates pushbutton in .

Controls Waves ha pe N umber/Control Settings

φφΦ©© © φ
FREQUENCY'Hz START 25
FREQUENCY Hz STOP
HOLD RUN '41-0- No
FREQUENCY MULTIPLIER 40 101

FREQUENCY VERNIER (VAR) CW
TRIGGER

FREE RUN Ι
TRIG
GATE
Φ LOCK
MAN
LEVEL

STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

OFFSET Ρ
PHASE
SWEEP DURATION OFF----

VAR
.1Ν s --1111~RISE & FALL TIME

VAR
ATTENUATOR (dB)

VAR
MAN TRIG
TRIG LEVEL
SYMMETRY Ι





Q530

Q550

+Ι 5ν

R552
ΙΟΚ ζCR556

R548
22

VR570
6.2V

+15V

C5τΟ
. Ο 1

Q5ϊΟ~~

PA hl

INA

~-1
VwR572

22

1CST6
too

CR566R574`

- ι5ν

ΙΟΚ

2

Β

- ι5ν

R5I 2
Ι . 3Κ

R528
Ι.6Κ

U75430

+5ν©
+4V

+5V
C510
00ι

R590
240Κ

R 515
ιιο

ι5 ι5
130m H

R576
2ΑΟΚ

+15V

-ISV

C534
Ι/ιF

R536
τι .5κ

R538
7.32Κ

R540
806

R582
806

R584
7.32Κ

R586
71 .5Κ

C588
1/u.F

+ ι5ν

-ISV

το

Q540

R544
22

R640
33

R615
2.15K

R625
Ι .3Κ

CW Ο

PARTIAL At ΜΑΙΝ BOA RD

5Q WAVE
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D
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/
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Ι
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Ι
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Ι

	

Ι
Ι

	

ι
Ι

	

Ι
ι

	

Ι
Ι
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ι
ι
ι
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ι
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Τ 8

- ι5ν

9

Rώ l b
51

Q610
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5ο
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360

CCW
F IXED S 6nS
ΙΟη

Ι
NOTES :

ιο)

-1)
1 πι
ι οj

+SV

- ι sν
RISE ξ FALL

5ΥΜ

`4οεν-3ΖΜΆyς%φάι SQUARE BUFFER / VARIABLE R ISE Ε FALL

Ι . CLOSURE DOT
INDICAT ES
CONTACT CLOSED.

2.

	

MATCHED PAIR .

+5V

- ι5ν

(~ C638
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CR63z
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56 - ι 5ν

-LOUT

R641
250

L646
2.5μH

R646
560

+ Ι . Ι~
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FG 504 (SN Β040000 & UP)
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Fig . 8-6. Α2 Function board component loce





CKT GRID
NO LOC

CKT
NO

GRID
LOC

CKT
NO

GRID
OC

CKT GRID
NO LOC

CKT GRID
NO LOC

C745 J3 J730 J3 R777 E4 R1334 D6 S1 235B Ι 4
C784 G3 J732 J4 R780 G3 R1340 D5 S1235C Ι5
C790 F3 J735 J4 R784 F2 R1345 C5 S1235D Ι5
C812 F4 J1201 G6 R787 F2 R1370 E4
C844 G4 J1295 E6 R790 G1 R1372 E2 U770 F3
C857 E2 R793 G2 R1376 D4 U 1215 Η5
C880 Η3 LR880 G3 R795 G2 R1380 D4 U 1225 F5
C884 G3 LR884 G3 R798 F4 R1384 E4 U1295 E6
C1200 G6 R800 G4 R1386 E4 U1340 D5
C1204 F6 Ρ712 F1 R802 F4 R1390 E4 U1445 Β3
C1215 G4 Ρ1160 C6 R805 Η4 R1392 D4 U1470 D2
C1217 Η4 Ρ1161 D6 R807 Η4 R1394 E2 U1480 C3
C1258 Η6 Ρ1163 D6 R810 Η4 R1400 D3 U1490 Β4
C1295 F6 Ρ1215 F6 R818 F4 R1402 D4 U1495 C4
C1322 D5 Ρ1260 Η6 R820 F4 R1406 E3 U1500 C5
C1330 E5 Ρ1276 D6 R822 Ι 4 R1408 E3
C1340 D5 Ρ1277 E6 R830 Ι3 R1410 E3 VR775 F2
C1380 D3 Ρ1345 Ι6 R835 Ι3 R1412 D3 VR805 G4
C1392 D4 Ρ1370 E1 R840 G4 R1416 D4
C1394 E3 Ρ1440 C1 R842 G4 R1418 D4 W1428 C2
C1445 Α3 Ρ1500 J1 R850 F4 R1425 C2
C1462 D1 R852 F4 R1448 Β2
C1468 D2 0805 G4 R855 E 1 R1450 Β2
C1478 Β3 0825 Η4 R857 E2 R1452 Β2
C1492 Β4 0830 Η3 R868 F2 R1456 C3
C1494 Β3 0835 Η3 R870 F1 R1458 D3
C1504 C5 0840 Η4 R872 F2 R1460 D1
C1770 E6 01220 Η4 R1200 G6 R1462 D2
C1774 E6 01245 Η6 R1201 F6 R1466 D2
C1778 C3 01250 Η5 R1202 F6 R1467 D2
C1800 Α4 01254 Η6 R1204 F6 R1470 C2

01260 G5 R1215 G5 R1475 Β 1
CR745 Ι 2 01262 G6 R1217 G4 R1476 Β2
CR746 Ι 2 01400 D3 R1220 Η4 R1478 Β3
CR747 Ι 2 01410 D3 R1222 Η5 R1480 C3
CR748 Ι 2 01420 D3 R1228 F5 R1484 C3
CR750 Ι 2 01430 C2 R1230 F5 R1486 C3
CR751 Ι 2 01450 C2 R1234 G5 R1488 C3
CR752 Ι 2 R1240 Η6 R1490 Β5
CR753 Ι 2 R730 Κ4 R1242 Η6 R1495 Β4
CR755 Η2 R735 Κ5 R1245 Η6 R 1496 Β5
CR756 Η2 R736 Κ5 R1250 G5 R 1500 Β5
CR757 Η2 R738 J2 R1254 G6 R 1504 C5
CR758 Η2 R740 J1 R1256 Η5 R 1508 C4
CR762 G2 R742 J2 R1258 Η6 R 1510 C4
CR763 G2 R745 Ι2 R1264 G6 R 1512 C4
CR764 G2 R746 J3 R1295 Η6 R 1514 C4
CR765 G2 R747 Ι 3 R1298 D6 R 1520 Κ 2
CR825 Η4 R749 J2 R1300 E5 R1525 Β 2
CR826 Η4 R751 Η2 R1302 E5
CR842 G4 R753 Ι 3 R1305 E5 RT748 J2
CR1212 G5 R755 12 R1308 G5 RT1456 C3
CR1225 G6 R757 Η2 R1310 Η5
CR1226 G6 R759 Η3 R1316 E6 S730A Κ 2
CR1235 Η5 R761 Η2 R1320 D6 S730B Κ 2
CR1312 F6 R763 G2 R1324 E6 S730C Κ 3
CR1370 E4 R765 G3 R1328 D5 S730D Κ 3
CR1372 E4 R767 G2 R1330 E5 S730E Κ 4
CR1420 C2 R770 F4 R1331 E5 S730F Κ 4
CR1470 D2 R775 F2 R1332 D6 S1235A 14



Blank indicates nonapplicable .
Ο indicates pushbutton out.
Ι indicates pushbutton in.

Controls Waveshape Number/Control Settings

049 19019069
FREQUENCY Hz START 25
FREQUENCY Hz STOP
HOLD RUN 0
FREQUENCY MULTIPLIER 105
FREQUENCY VERNIER (VAR) CW
TRIGGER

FREE RUN 1
TRIG
GATE
Φ LOCK
MAN
LEVEL

STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

η, 1
OFFSET Ρ
PHASE
SWEEP DURATION OFF

VAR
RISE & FALL TIME

VAR
ATTENUATOR (dB)

VAR
MAN TRIG
TRIG LEVEL Ι owl
SYMMETRY







Blank i ndicates nonapplicable.
Ο i n dicates pushbutton out.
Ι i n dicates pushbutton in.

Controls Waveshape Number/Control Settings

00000090
FREQ UENCYΉτ START 25 -
FREQUENCY Hz STOP
HOLD RUN
FREQUENCY MULTI PL I ER 10,
FREQUENCY VERN I ER (VAR) CW
TRIGG ER

FREE RUN Ι
TRIG
GATE
Φ LOC K
MAN
LEVEL

STO P FREQ-SWEEP
LOG SWEEP-L IN SWEEP
TRIG SWEEP-FREE RUN

OFFSET Ρ Ι
PHASE
SWEEP DURATION OFF --

VAR
RISE & FALL TIME
VAR

ATTENUATOR (d B )
VAR CW

MAN TRIG
TRIG LEVEL
SYMMETRY







Blank i ndicates nonapplicable.
Ο indicates pushbutton out .
Ι indicates pushbutton in.

Controls Waves hape Number/Control Settings
φφφφφφφί48 φφ©©©φ 0 φ Sφφ

FREQUENCY Hz START 25
FREQUENCY Hz STOP
HO LD RUN Ι
FREQUENCY MULTIPLI ER 04 10"
FREQUENCY VERNIER (VAR) 41111 C4
TRIGG ER

FREE RUN Ι
TRIG Ι Ι Ι Ι
GATE Ι Ι Ι Ι
Φ LOCK Ι Ι Ι Ι Ι
MAN
LEVEL MID

STOP FREQ-SWEEP
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN

OFFSET Ρ Ι
PHASE
SWEEP DURATIO N 41111 OFF

VAR
RISE & FALL TIME

VAR
ATTENUATOR (dB)

VAR 41111 CW
MAN TRIG
TRIG LEVEL
SYMMETRY

04 ( Exte rn al Input Required )







Blank indicates nonapplicable.
Ο i ndicates pushbutton out .
Ι indicates pushbutton in .

Controls Waveshape Number/Control Settings
Φφφφφ049 φι68 1504D

FREQUENCY Hz START 25
FREQUENCY Hz STOP
HOLD RUN
FREQUENCY MULTIPLIER
FREQUENCY VERNIER (VAR)
TRIGGER

FREE RUN
TRIG
GATE
Φ LOCK
MAN
LEVEL

STOP FREQ-SWEEP 44 0 DOI
LOG SWEEP-LIN SWEEP
TRIG SWEEP-FREE RUN Ι Ι 0

OFFSET Ρ

PHASE
SWEEP DURATION 1 ms

VAR Adjust for 5 ms period
RISE & FALL TIME

VAR
ATTENUATOR (dB)

VAR
MAN TRIG
TRIG LEVEL
SYMMETRY











FG 504 (SN Β040000 & UP)

Fig. 8-7. Α4 Floating Interface board (fron t) component locations.

2655-10

CKT GRID
NO LOC

CKT GRID
NO LOC

C1650 C5 R 1640 C6
C1661 Β6 R 1641 C6
C1676 Α6 R 1642 Β6
C1680 C3 R 1643 C7
C1750 Β2 R 1644 Β6
C1761 Β4 R 1645 C6
C1765 C6 R 1648 C5
C1776 Α4 R 1650 Α5

R1652 Β5
CR1652 C5 R1654 Β5
CR1665 C6 R1661 C5
CR1676 Β5 R1662 C5
CR 1682 D4 R1663 C5
CR1740 Α4 R1676 Β5
CR1752 Β4 R1682 D4
CR1765 Α5 R1740 Α4
CR1776 Α4 R1742 Β4
CR1782 D2 R1744 Β4

R1745 Β3
F1616 D5 R1746 Β3
F1716 C1 R1747 Α3

R1748 C1
Ρ1662 Α5 R1750 Β3

R1752 Β2
Q1640 Β7 R1754 C1
Q1642 86 R1761 C1
Q1650 Β5 R1762 C3
Q1652 Β5 R1763 Β2
Q1660 Β5 R1776 Α3
Q1677 Α6 R1777 Α3
Q1740 Β4 R1782 D2
01742 Β4
Q1750 Β2 VR 1652 Β5
Q1752 Β 1 VR 1676 85
Q1760 Β4 VR1677 Β5
Q1776 Α4 VR1752 Β2
Q1777 Β5 VR1776 Α4

VR1777 Β4

Α Β C D Ε

. .

01752 R_1754-

. .

R 1761 , F1710
01750 R1763 ' -

~ .~
C_175α
VR 1752

φ φ1 Λ

# . ^
:

Γ

: :.~
.

Τ

~ cc .
Γ

α

C1680R1776- R 1746 ~
R1777- R1745 cυ
141747 R1750 ,`η. ~ΓC1776

U
#

) CR 1740 Q1740 01760 s
R1740 R1742 ~ 'VR 1776

R 1744 - Q1742
Ε 01776 φVR 1777 α cc

CR1776 C1761 ; cc U
CR 1765 01777

-25 V R 1652 C1650 _
+25 V φ CR1676 01652 R 1648 F1616
+15 V

ά
VR 1652 01650

-15 V R1676 R1663
GND R1650 01660 R1661,

VR 1676 R1654 CR1652 '
V1677

m R1662 -
U 01677 C1765 +.

6 CR1665C14 -It
10 φ 01642 R 1645 -
Τ `° R 1641

R 1640-
01640 R1643



2655-10

C1665

Ρ1638
Ρ1639
Ρ1640
Ρ1641

Ρ1630
Ρ1631
Ρ1632
Ρ1633
Ρ1634
Ρ1635
Ρ1636
Ρ1637

Fig . 8-8. Α4 Floating Interface board (back) component locations.

CKT GRID
NO LOC

C1665 C2
C1682 C5

CR1680 D4
CR1684 D5
C R1686 D6

Ρ1630 D2
Ρ1631 D2
Ρ1632 D2
Ρ1633 D2
Ρ1634 D2
Ρ1635 D3
Ρ1636 D3
Ρ1637 D3
Ρ1638 C1
Ρ1639 C1
Ρ1640 C2
Ρ1641 C2
Ρ1642 C2
Ρ1643 C3
Ρ1644-1 C3
Ρ1644-2 C3

CKT GRID
NO LOC

R1640 C6
R1641 C6
R1642 Β6
R1643 C7
R1644 Β6
R1645 C6
R1648 C5
R1650 Α5
R1652 Β5
R1654 Β5
R1661 C5
R1662 C5
R1663
R1676

CS
Β5 3R1682 D4

R1740 Α4
R1742 Β4
R1744 Β4
R1745 Β3
R1746 Β3
R1747 Α3
R1748 C1
R1750 Β3 4R1752 Β2
R1754 C1
R1761 C1
R1762 C3
R1763 Β2
R1776 Α3
R1777 Α3
R1782 D2

5VR1652 Β5
VR1676 Β5
VR1677 Β5
VR1752 Β2
VR1776 Α4
VR1777 Β4







PARTS ORDER ING INFORMATIO N

Replacement parts are availa ble from or t h ro ug h your local

Tek t ro n ix, Inc . F iel d Office or represe n tative .

Changes to Tektron ix instruments are sometimes made to

accommodate improved compone n ts as t hey become available,

and to give you the ben efit of the latest circuit i mprovements

developed i n ou r engineeri ng departmen t. It is the refore

impo r tant, when orderi n g p arts, to include the followi ng

i n formation in your orde r : Part number, i n str ument ty pe or

number, se r ial number, and modificatio n number if app licable.

If α part you have ordered has been replace d wit h α new or

improved p art, your local Tek t ron ix, Inc . F iel d Office o r

represe n tative will contact you conce rn i n g any change i n part

number .

C hange i n formation, if any, is located at t h e rear of t h is

manu al .

SPECIAL NOTES AND SYMBOLS
ΧΟΟΟ

ΟΟΧ

REV .A, FEB 1980

Part fi rst added at t h is serial number

Part removed after th is serial number

FIGURE AND INDEX NUMBERS
Items i n th is section are refe r e nce d by figure and

numbers to th e ill u stration s .

REPLACEABLE
MECHANICAL PARTS

index

ABBREVIATIONS

Section 9-FG 504 (SN Β040000 & up)

IN DENTATION SYSTEM
Th is mechan ical parts list is i nde n ted to i nd icate item

relatio n s h i p s . F ollowi ng is an example of t he i n dentation system

use d in the desc rip tio n column .

1 2 3 4 5

	

Name & Description

Assembly .andlo r Componen t

Attaching pa rts for Assembly and/o r Componen t

Detail Pa rt of Assembly and/o r Componen t

Attaching pa rts for Detail Part

Parts of Detail P a r t

Attac h ing pa rts for Pa r ts of Detail Pa rt

Attac h i n g Parts always a ppear i n the same i nden tatio n as

th e item it moun ts, wh ile t he d etail parts are i nden ted to t he rig h t .

Indented items a re part of, and included wit h , t h e next h ig her

i ndentation . T h e sepa ration symbol ---' --- i ndicates the end of

attach i n g p arts .

Attach ing parts must be pu rc hased sepa r ately, unless otherwise

specified .

ITEM NAME
In t he Parts List, an Item Name is se par ated from t he

desc ri ption b y α colon ( :) . Because of space lim itatio ns, an Item

Name may sometimes appea r as i ncomplete . For furth e r Item

Name i den tification , t he U.S . Fede r al Catalogi ng Handbook Η6-i

can be utilize d where possib le .

INCH ELCTRN ELECTRON
NUMBER SIZE ELEC ELECTRICA L

ACTR ACTUATOR ELCTL T ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
AL IG N A L IGNMEN T EPL ELECTRICAL PA RTS L IST
A L ALUM INUM EQPT EQU I PMENT
ASSEM ASSEMBLED ΕΧΤ EXTERNA L
ASSY ASSEMBLY FI L F I LL IST ER HEAD
ΑΤΤΕΝ ATTENUATOR FLE X FLEXI BLE
AWG AMERICAN W I RE GAGE FLH FLAT HEAD
BD BOARD FLT R F I LTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR F ASTENER
BRZ BRON Z E FT FOOT
BSHG BUSH ING FXD F IX ED
CAB CAB INET GSK T GASKET
CAP CAPACITO R H D L HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CK T CI RCU IT HEX SOC HEXAGONA L SOCKET
COMP COMPOSITION HLCP S HELICA L COMPRESSION
CONN CONNECTOR HLEXT HELICA L EXTENSIO N
COV COVER HV HIGH VO LTAGE
CPLG COUPL I NG IC I NTEGRATED CI RC U IT
C RT CATHODE RAY TUBE ID INSID E DIAMETER
DEG DEGREE (DENT IDEN TI F ICATION
DWR DRAWER IMPLR IMPELLER

IN INCH S E SI NGLE END
INCAND I NCANDESCENT S ECT SECTION
INSUL I NSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SH I ELD
LPHLDR LAMPHO LDER SHLD R S HOULDERED

MACH MACH I NE SKT SOCKET
MECH MECHANICA L S L SL ID E
MTG MOUNTING SLFLKG S EL F- LOCK I NG

NIP N I PPLE SLVG SLEEV I NG

NON WIRE NOT W IRE WOUND SPR SPR I NG
-OBD ORDER BY DE SCRI P TIO N so SQUARE

OD OUTSIDE DIAMETER SST STAI NLESS ST EEL
OVH OVAL HEAD STL STEEL
ΡΗ BR Z PHOSPHOR BRONZ E SW SWITCH
PL PLAI N or PLAT E Τ TUBE
PLSTC PLASTIC TERM TERM I NAL
ΡΝ PART NUMBER THD THREAD
ΡΝΗ PAN HEAD ΤΗΚ THICK
PWR POWER TNSN TENSION
RCPT RECEPTACLE T PG TAPPI NG
RE S RESISTOR TRH TRUSS HEAD
RGD RIGID V VOLTAGE
RLF REL I EF VAR VAR IA BLE
RTNR RE TAINER W/ WIT H
SCH SOCKET HEAD WSHR WASHER
SCOPE OSCI LLOSCOPE XFMR T R ANS FORMER
SCR SCREW XST R T R ANSISTOR



Replaceable Mechanical Parts-FG 504 (SN Β040000 & up)
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CROSS I N DEX- MFR . CODE NUMBER TO MANUFACTURER

REV ΜΑΥ 1982

Mfr . Cod e M anufacture r Address City, State, Zip

Κ0099 JACKSON BROS (LONDON) LTD . 258 BROADWAY NEW YORK, NEW YORK 10007
ΟΟΟΒΚ STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214
OOOCY NORTHWEST FASTENER SALES, INC . 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005
ΟΟΟΕΧ Ο 'HARA METAL PRODUCT COMPANY 542 ΒRΑΝΝΑΝ STREET SAN FRANCISCO, CA 94107
00779 AMP, INC . Ρ 0 BOX 3608 HARRISBURG, PA 17105
05820 WAKEFIELD ENGINEERING, INC . AUDUBON ROAD WAKEFIELD, MA 01880
08261 SPECTRA-STRIP CORP . 7100 LAMPSON AVE . GARDEN GROVE, CA 92642
11897 PLASTIGLIDE MFG . CORPORATION Ρ 0 BOX 867, 1757 STANFORD ST . SANTA MONICA, CA 90406
12360 ALBANY PRODUCTS CO ., DIV . OF PNEUMO

DYNAMICS CORPORATION 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586
13103 THERMALLOY COMPANY, INC . 2021 W VALLEY VIEW LANE

Ρ 0 BOX 34829 DALLAS, TX 75234
22526 BERG ELECTRONICS, INC . YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
42838 NATIONAL RIVET AND MFG . CO . 1-21 EAST JEFFERSON ST . WAUPUN, WI 53963
55210 GETTIG ENG . AND MFG . COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKINTOWN, PA 19046
70276 ALLEN MFG . CO . Ρ . 0 . DRAWER 570 HARTFORD, CT 06101
71159 BRISTOL SOCKET SCREW , DIV . OF

AMERICAN CHAIN AND CABLE CO ., INC . Ρ 0 BOX 2244, 40 BRISTOL ST . WATERBURY, CT 06720
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007
73743 FISCHER SPECIAL MFG. CO . 446 MORGAN ST . CINCINNATI, OH 45206
73803 TEXAS INSTRUMENTS, INC ., METALLURGICAL

MATERIALS DIV . 34 FOREST STREET ATTLEBORO, MA 02703
74445 HOLD-KROME CO . 31 BROOK ST . WEST HARTFORD, CT 06110
77250 PHEOLL MANUFACTURING CO ., DIVISION

OF ALLIED PRODUCTS CORP . 5700 W . ROOSEVELT RD . CHICAGO, IL 60650
78189 ILLINOIS TOOL WORKS, INC .

SHAKEPROOF DIVISION ST . CHARLES ROAD ELGIN, Ι1 60120
78471 TILLEY MFG . CO . 900 INDUSTRIAL RD . SAN CARLOS, CA 94070
79136 WALDES, KOHINOOR, INC . 47-16 AUSTEL PLACE LONG ISLAND C ITY, NY 11101
79807 WROUGHT WASHER MFG . CO . 2100 S . 0 BAY ST . MILWAUKEE, WI 53207
80009 TEKTRONIX, INC . Ρ 0 BOX 500 BEAVERTON, OR 97077
83385 CENTRAL SCREW CO . 2530 CRESCENT DR . BROADVIEW , IL 60153
86928 SEASTROM MFG . COMPANY, INC . 701 SONORA AVENUE GLENDALE, CA 91201
87308 Ν . L . INDUSTRIES, INC., SOUTHERN SCREW

DIV . Ρ . 0 . BOX 1360 STATESVILLE, NC 28677
93907 TEXTRON INC . CAMCAR DIV 600 18TH AVE ROCKFORD, IL 61101
95987 WECKESSER CO ., INC . 4444 WEST IRVING PARK RD . CHICAGO, IL 60641



PARTS ORDERING I NFORMATION

Replacemen t parts a re availab le from or th rough your local

Tek t ro n ix, Inc . Fiel d Office or representative .

Changes to Tek tro n ix i n struments a re sometimes made to

accommodate improved componen ts as they become availab le,

and to give you th e b enefit of t he latest circu it improveme n ts

developed i n o u r engineeri n g departme n t . It is t h e refore

importan t, when orderi ng pa rts, to i n clude t h e followi n g

information in you r o rder : Part number, i n str u ment type or

n u mber, serial number, and modificatio n number if app lica b le .

If α part you have ord ere d h as been replaced wit h α new or

improved p a rt, your local Tektr o n ix, Inc . F ield Office or

represe n tative will contact you concern i ng any change i n part

number .

C ha nge i nformation , if any, is located at t h e rear of th is

manual .

SPECIAL N OTES AN D SYMBOLS

ΧΟΟΟ

ΟΟΧ

Items i n th is sectio n are referenced by fig ure and index
numbe rs to t he ill u st ratio n s .

REVΑ , FEB 1980

Pa rt fi rst added at t h is serial n u mbe r

Part removed after t h is se rial number

FIGURE AND INDEX NUMBERS

REPLACEABLE
MECHANICAL PARTS

ABBREVIATIONS

Section 9-FG 504 (SN Β040000 & up)

INDENTATION SYSTEM
Th is mechan ical parts list is i ndented to i nd icate item

relation sh i ps. Followi ng is an examp le of th e inden tatio n system

used in t he desc ri p tio n column .

1 2 3 4 5

	

Name & Description

Assembly Ι andlor Componen t

Attaching par ts for Assembly and/or Componen t

Detail P a r t ο /Assembly and/o r Componen t

Attaching pa r ts for Detail Pa r t

P a rts ο / Detail Pa r t

Attaching pa rts for Pa r ts ο 1 Detail Pa r t

Attac h i ng Parts always appea r in the same i ndentation as

the item it moun ts, w h ile t h e d etail pa rts are i nd ented to th e rig ht .

I ndented items are part of, and in cluded with , t he n ext h ig her
i nden tatio n . T he sepa ratio n symb ol ---' --- i ndicates t he end of

attac h i n g p arts .

Attach i ng parts must be purchased sepa rately, unless othe rwise

spec i fied .

ITEM NAME
In th e Parts L ist, an Item N ame is sepa r ated from the

descrip tio n by α colo n ( :) . Because of space limitations, an Item

Name may sometimes appear as i ncomplete . Fo r fu rth e r Item

Name id entificatio n , t h e U.S . F e d eral Cataloging Handbook Η6-1

can be u tilized where p ossi b le .

I N CH ELCTRN ELECTRON
NUMBER SIZ E ELEC ELECTRICA L

ACT R ACTUATOR ELCTLT ELECTROLYTIC
ADP T R ADAP TER ELEM ELEMENT
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM ΕΟΡΤ EQUIPMENT
ASSEM ASSEMBLED ΕΧΤ EXTERNAL
ASSY ASSEMBLY FIL FILLISTER HEAD
ΑΤΤΕΝ ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN W I RE GAGE FLH FL AT HEAD
BD BOARD FLTR F IL T ER
BRKT BRACKE T FR FRAME o r FRONT
BR S BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HDL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
COV COVER HV HIGH VOLTAGE
CPLG COUPLING IC INTEGRATED CIRCUIT
CR T CATHODE RAY TUBE ID I N SIDE DIAMETER
DEG DEGREE (DENT IDENTI F ICATIO N
DWR DRAWER IMPLR IMPELLER

IN I NCH SE SI NGLE END
INCAND I NCA ND ESCENT SECT S ECTION
I NSUL INSULATOR SEMICOND SEMICONDUCTOR

I NTL INTERNAL SHLD SH I ELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET
MECH MECHANICAL S L SLIDE
MTG MOUNTING SLFLKG SELF-LOCKING

NIP NIPPLE SLVG SLEEVING
NON W I RE NOT W I RE WOUND SPR SPR I N G

-08D ORDER BY DESCR I PTION so SQUARE
OD OUTSID E DIAMETER SST STAI NLESS STEEL

OVH OVAL HEAD ST L STEEL
ΡΗ BRZ PHOSPHOR BRONZE SW SWITCH
PL PLAIN or PLATE Τ TUBE
PLSTC PLASTIC TERM TERMINAL
ΡΝ PART NUMBER THD THREAD
ΡΝΗ PAN HEAD ΤΗΚ TH ICK
PWR POWER TNSN TENSION
RCPT RECEPTACLE TPG TAPPING
RES RESISTOR TRH TRUSS HEAD
RGD RIGID V VOLTAGE
RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH
SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XST R TRANSISTOR
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CROSS I N DEX-MFR . CODE NUMBER TO MANUFACTURER

REV ΜΑΥ 1982

Mfr . Cod e Manufacturer Ad dress City, State, Zip

Κ0099 JACKSON BROS (LONDON) LTD . 258 BROADWAY NEW YORK, NEW YORK 10007

ΟΟΟΒΚ STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214

OOOCY NORTHWEST FASTENER SALES, INC . 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005

ΟΟΟΕΧ O'HARA METAL PRODUCT COMPANY 542 ΒRΑΝΝΑΝ STREET SAN FRANCISCO, CA 94107

00779 AMP, INC. Ρ 0 BOX 3608 HARRISBURG, PA 17105

05820 WAKEFIELD ENGINEERING, INC . AUDUBON ROAD WAKEFIELD, MA 01880

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

11897 PLASTIGLIDE MFG . CORPORATION Ρ 0 BOX 867, 1757 STANFORD ST . SANTA MONICA, CA 90406

12360 ALBANY PRODUCTS CO ., DIV. OF PNEUMO
DYNAMICS CORPORATION 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586

13103 THERMALLOY COMPANY, INC . 2021 W VALLEY VIEW LANE
Ρ 0 BOX 34829 DALLAS, TX 75234

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

42838 NATIONAL RIVET AND MFG . CO . 1-21 EAST JEFFERSON ST . WAUPUN, WI 53963

55210 GETTIG ENG . AND MFG . COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875

56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKINTOWN, PA 19046

70276 ALLEN MFG . CO . Ρ . 0 . DRAWER 570 HARTFORD, CT 06101

71159 BRISTOL SOCKET SCREW , DIV . OF
AMERICAN CHAIN AND CABLE CO ., INC . Ρ 0 BOX 2244, 40 BRISTOL ST . WATERBURY, CT 06720

71785 TRW , CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007

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

73803 TEXAS INSTRUMENTS, INC ., METALLURGICAL
MATERIALS DIV . 34 FOREST STREET ATTLEBORO, ΜΑ 02703

74445 HOLO-KROME CO . 31 BROOK ST . WEST HARTFORD, CT 06110

77250 PHEOLL MANUFACTURING CO ., DIVISION
OF ALLIED PRODUCTS CORP . 5700 W . ROOSEVELT RD . CHICAGO, IL 60650

78189 ILLINOIS TOOL WORKS, INC.
SHAKEPROOF DIVISION ST . CHARLES ROAD ELGIN, Ι1 60120

78471 TILLEY MFG . CO . 900 INDUSTRIAL RD . SAN CARLOS, CA 94070

79136 WALDES, KOHINOOR, INC . 47-16 AUSTEL PLACE LONG ISLAND C ITY, NY 11101

79807 WROUGHT WASHER MFG . CO . 2100 S . 0 BAY ST . MILWAUKEE, WI 53207

80009 TEKTRONIX, INC . Ρ 0 BOX 500 BEAVERTON, OR 97077

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

86928 SEASTROM MFG . COMPANY, INC . 701 SONORA AVENUE GLENDALE, CA 91201

87308 Ν . L . INDUSTRIES, INC., SOUTHERN SCREW
DIV . Ρ . 0 . BOX 1360 STATESVILLE, NC 28677

93907 TEXTRON INC . CAMCAR DIV 600 18TH ΑVΕ ROCKFORD, IL 61101

95987 WECKESSER CO ., INC . 4444 WEST IRVING PARK RD . CHICAGO, IL 60641



REV ΜΑΥ 1982

Replaceable Mechanical Parts-FG 504 (SN Β040000 & up)

9-3

F ig . &
I n dex
No .

Tektronix
Part No .

Serial/ M o d el
Eff

No .
Dscon t Qty 1 2 3 4 5 Name & Descri ption

Mf r
Code Μ f ι Part Number

1-1 200-1837-01 Β040000 Β049999 2 COVER ,PLUG-ΙΝ : ΤΟΡ δ BOTTOM 80009 200-1837-01
200-1837-02 Β050000 2 COVER ,PLUG-ΙΝ : ΤΟΡ δ BOTTOM 80009 200-1837-02

(ATTACHING PARTS)
-2 211-0504-00 4 SCREW,MACHINE :6-32 Χ 0 .25 INCH,PNH STL 83385 OBD

-3 337-1399-04 2 SHIELD,ELEC :SIDE 80009 337-1399-04
-4 366-1609-00 1 ΚΝΟΒ : 0 . 08 ID ,0 .4150D 80009 366-1609-00

213-0022-00 2 . SETSCREW :4-40 Χ 0 .188 INCH,HEX SOC STL 74445 OBD
-5 366-1651-00 1 KNOB :GRAY, FCTN FREQSTOP ,0 .2 ' 52 ID ,0 .705 OD 80009 366-1651-00

213-0153-00 2 . SETSCREW:5-40 Χ 0.125,STL ΒΚ OXD ,HEX SKT OOOCY OBD
-6 210-1239-00 1 WSHR,SPR ,ΤNSN :0 .96 ID Χ 0 .012,CU BE 86928 5806-42-1
-7 354-0557-01 1 RING, KNOB SKIRT :CLEAR,1 .875 OD 80009 354-0557-01

(ATTACHING PARTS)
-8 214-2201-00 1 PIN ,SPRING:0 .187 L Χ 0 .069 OD ,STL CD PL 56878 31-5-062-0187
-9 211-0088-00 2 SCREW,MACHINE:2-56 Χ 0 .281"82 DEG, FLH STL 77250 OBD

-10 366-1031-06 4 KNOB :GRAY--VAR 80009 366-1031-06
213-0153-00 4 . SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD ,HEX SKT OOOCY OBD

-11 366-1170-03 4 KNOB :GRAY,0 .25 ID Χ 0 .706 OD ,0 .6H 80009 366-1170-03
213-0153-00 8 . SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD , HEX SKT OOOCY OBD

-12 366-1059-02 2 PUSH BUTTON :GRAY,3 .0 Η Χ 0 .277 OD 80009 366-1059-02
-13 366-1077-01 2 KNOB :GRAY,0 .127 ID ,0 .5 OD,0 .531H 80009 366-1077-01

213-0153-00 2 . SETSCREW :5 -40 Χ 0 .125,SΤL ΒΚ OXD , HEX SKT OOOCY OBD
-14 366-0494-07 1 KNOB :GRAY--PULL 80009 366-0494-07

213-0246-00 1 . SETSCREW:5-40 Χ 0 .093 ITL ΒΚ OXD ,HEX SKT 71159 OBD
-15 366-1023-08 1 KNOB :GRAY--PULL 80009 366-1023-08

213-0153-00 1 . SETSCREW :5 -40 Χ 0 .125,STL ΒΚ OXD ,HEX SKT OOOCY OBD
-16 366-1023-07 1 KNOB :GRAY,0 .127 ID ,0 .392 OD ,0 .466 80009 366-1023-07

213-0246-00 1 . SETSCREW :5-40 Χ 0 .093 ΙΤL ΒΚ OXD ,HEX SKT 71159 OBD
-17 366-1690-00 1 KNOB :SIL GY,0 .53 Χ0 .23 Χ 1 .059 80009 366-1690-00
-18 366-1559-01 3 PUSH BUTTON :GRAY,0 .43 L ΧΟ .18 ω Χ 0 .18 Η 80009 366-1559-01
-19 366-1559-00 8 PUSH BUTTON :SIL GY,0 .18 SQ Χ 0 .43 80009 366-1559-00
_20 ----- ----- 2 CONNECTOR,RCPT :(SEE J700 AND J1520 REPL)
-21 210-0255-00 2 TERMINAL,LUG :0 .391 ID,LOCKING, BRS CD PL 80009 210-0255-00
_22 ----- ----- 2 CONNECTOR,RCPT :(SEE J20 AND J 1370 REPL)
-23 ----- ----- 3 CONNECTOR,RCPT :(SEE J420,J1125 AND J1200 REPL)
_24 ----- ----- 2 RESISTOR,VAR :(SEE Α1210 AND R1375 REPL)

(ATTACHING PARTS)
-25 210-0583-00 2 NUT,PLAIN,HEX:0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20317-402
-26 210-0940-00 2 WASHER , FIλT :0 .25 ID Χ 0 .375 INCH OD,STL 79807 OBD

-27 2 RE SISTOR,VAR :(SEE R50 AND R1130 REPL)
(ATTACHING PARTS)

-28 210-0583-00 2 NUT,PLAIN,HEX :0 .25-32 Χ 0 .312 INCH,BRS 73743 2Χ20317-402
-29 210-0940-00 2 WASHER,FLAT :0 .25 ID Χ 0 .375 INCH OD ,STL 79807 OBD

_30 _____ ----- 1 RESISTOR,VAR:(SEE R1270 REPL)
-31 210-0940-00 1 WASHER,FLAT :0 .25 ID Χ 0 .375 INCH OD ,STL 79807 OBD
-32 358-0029-00 1 BSHG,MACH .THD : HEX,0 .375-32 Χ 0 .438"LONG 80009 358-0029-00

(ATTACHING PARTS)
-33 210-0590-00 1 NUT ,PLAIN ,HEX . :0 .375 Χ 0 .438 INCH,STL 73743 2Χ28269-402
-34 210-0012-00 1 WASHER , LOCK: INTL,0 .375 ID Χ 0 .50" OD STL 78189 1220-02-00-0541C

-35 358-0029-00 3 BSHG,MACH .THD :HEX,0 .375-32 Χ 0 .438"LONG 80009 358-0029-00
(ATTACHING PARTS)

-36 210-0590-00 3 NUT,PLAIN,HEX . :0 .375 Χ 0 .438 INCH,STL 73743 2Χ28269-402
-37 210-0978-00 3 WASHER ,FLAT :0 .375 ID Χ 0 .50 INCH OD ,STL 78471 OBD

-38 344-0195-01 4 CLIP,ELECTRICAL :CAM SHAFT 80009 344-0195-01
-39 426-1072-00 11 FRAME, PUSH BTN:PLASTIC 80009 426-1072-00
-40 333-1820-00 1 PAΝEL,FRONT : 80009 333-1820-00
-41 200-0935-00 3 BASE ,LAΜPHOLDER:0 .29 OD Χ 0 .19 CASE 80009 200-0935-00



Replaceable Mechanical Parts-FG 504 (SN Β040000 & up)

9-4 REV ΜΑΥ 1982

Fig . &
I ndex
No .

Tek t r o n ix
Part No .

Se r ial/M odel No .
Eff Dscont Qty 1 2 3 4 5 Name & Description

Mfr
Code Mfr Part Number

1-42 1 LAMP,LED :(SEE DS1675 REPL)
-43 352-0157-00 1 LAMPHOLDER :WHITE PLASTIC 80009 352-0157-00
_μμ _____ ----- 2 LAMP,LED :(SEE DS50 AND DS720)
-45 352-0157-00 2 LAMPHOLDER :WHITE PLASTIC 80009 352-0157-00
-46 105-0719-00 1 LATCH ,RETAINING:PLUG-IN 80009 105-0719-00

(ATTACHING PARTS)
-47 213-0113-00 1 SCR ,TPG,THD FOR:2-32 Χ 0 .312 INCH,PNH STL 93907 OBD

-48 105-0718-00 Β040000 Β056331 1 BAR ,LATCH RLSE : 80009 105-0718-00
105-0718-01 Β056332 1 BAR ,LATCH RLSE : 80009 105-0718-01

-49 386-2795-01 Β040000 Β049999 1 SUBPANEL,FRONT : 80009 386-2795-01
386-2795-02 Β050000 1 SUBPANEL,FRONT : 80009 386-2795-02

(ATTACHING PARTS)
-50 213-0227-00 Β040000 Β044319 8 SCR ,TPG,THD FOR :6-32 Χ 0 .50 DEG,FLH ST 83385 OBD

213-0123-00 Β044320 8 SCREW ,TPG,TF :6-32 Χ 0 .375,SPCL TYPE,FLH 93907 OBD
-51 211-0559-00 1 SCREW,MACHINE :6-32 Χ 0 .375"100 DEG, FLH STL 83385 OBD
-52 213-0138-00 Β040000 Β049999 2 SCR,TPG,TF :4-24 Χ 0 .188 INCH,PNH STL 83385 OBD

211-0007-00 Β050000 2 SCREW ,MACHINE :4-40 Χ 0 .188 INCH,PNH STL 83385 OBD

210-0978-00 1 WASHER , FLAT :0 .375 ID Χ 0 .50 INCH OD ,STL 78471 OBD
-53 337-1967-01 Β040000 Β049999χ 1 SHIELD,ELEC :REAR SUBPANEL 80009 337-1967-01
-54 401-0331-00 1 DR ,TURNS RCDN :6 :1 ΑΑΤΙΟ,0 .025 Χ 1 .156 SFT Κ0099 4511/DAF/MOD
-55 213-0020-00 2 SETSCREW :6-32 Χ 0 .125 INCH ,HEX .SOC STL 70276 OBD
_56 ----- ----- 1 RES .,VAR ,WW :(SEE Α5 AND 125 REPL)
-57 407-1274-00 1 BRACKET ,VAR RES : ALUMINUM 80009 407-1274-00
_58 _____ ----- 1 CKT BOARD ASSY : FLOATING INTFC(SEE Α4 REPL)
-59 131-0608-00 14 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD 22526 47357
-60 131-1425-00 1 CONTACT SET,ELE :R ANGLE ,0 .150" L ,STR OF 36 22526 65521-136
-61 343-0149-00 1 CLAMP,LOOP :NYLON 80009 343-0149-00
-62 351-0449-00 2 GUIDE ,CKT BOARD : 80009 351-0449-00

(ATTACHING PARTS)
-63 211-0062-00 4 SCREW ,MACHINE :2-56 Χ 0 .312 INCH ,RDH STL 83385 OBD
-64 210-0405-00 4 NUT,PLAIN,HEX. :2-56 Χ 0 .188 INCH,BRS 73743 12157-50
-65 210-0001-00 4 WASHER ,LOCK: INTL ,0 .092 ID Χ 0 .18"OD ,STL 78189 1202-00-00-0541C

-66 334-2208-00 1 MARKER,IDENT :WARNING 80009 334-2208-00
-67 255-0334-00 FT PLASTIC CHANNEL :12 .75 Χ 0 .175Χ 0 .155,NYL 11897 122-37-2500
-68 333-2380-00 1 PANEL,REAR: 80009 333-2380-00

(ATTACHING PARTS)
-69 213-0192-00 4 SCR,TPG,THD FOR:6-32 Χ 0 .50 INCH,PNH SΤL 87308 OBD
-70 386-3657-00 Β040000 Β044889 2 SUPPORT,PLUG-IN : 80009 386-3657-00

386-3657-01 Β044890 2 SUPPORT,PLUG IN : 93907 OBD

672-0550-01 1 CKT BOARD ASSY :MAIN 80009 672-0550-01
(ATTACHING PARTS)

-71 211-0602-00 4 SCR,ASSEM WSHR :6-32 Χ 0 .438 INCH,PNH BRS 80009 211-0602-00
-72 407-1693-00 4 BRACKET ,COVER :ALUMINUM 80009 407-1693-00
-73 211-0028-00 2 SCREW,MACHINE :4-40 Χ 0 .188 " BDGH ,NYL ,SLOT 95987 OBD
-74 210-0406-00 2 NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50
-75 210-0921-00 2 WASHER ,MICA :0 .50 Χ 0 .141 Χ0 .005 INCH ΤΗΚ 80009 210-0921-00

- CKT BOARD ASSEMBLY INCLUDES :
-76 384-0282-00 1 . EXTENS ION SHAFT :0 .125 OD Χ 0 .625 INCH LONG 80009 384-0282-00
-77 384-1407-00 1 . EXTENS ION SHAFT :4 .55 L Χ 0 .125 OD ,AL,CRM 80009 384-1407-00
-78 384-1406-00 1 . EXTENS ION SHAFT:6 .64 L Χ 0 .125 OD ,AL,CRM 80009 384-1406-00
-79 376-0051-01 3 . CPLG,SHAFT ,FLEX :0 .127 ID Χ 0 .375 OD 80009 376-0051-01

1 . ACTR ASSY,CAM S : RISE δ FALLTIME(SEE S590 REPL)
(ATTACHING PARTS)

-80 211-0116-00 Β040000 Β057709 4 . SCR ,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH BRS 83385 OBD
211-0292-00 Β057710 4 . SCR,ASSEM WSHR :4-40 Χ 0 .29,BRS ΝΙ PL 78189 OBD

- . ACTUATOR ASSEMBLY INCLUDES :
-81 200-1910-00 1 . . COVER ,CONTACT :9 ELEMENTS 80009 200-1910-00

(ATTACHING PARTS)
-82 211-0008-00 4 . . SCREW,MACHINE:4-40 Χ 0 .250,PNH ,STL ,CD PL 83385 OBD
-83 210-0004-00 4 . . WASHER , LOCK :#4 INTL ,0 .015THK ,STL CD PL ΟΟΟΒΚ OBD
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1-84 131-0963-00 1 . . CONTACT,ELEC :GROUNDING ΟΟΟΕΧ OBD

-85 210-0406-00 2 . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50

-86 214-1139-02 2 . . SPRING,FLAT :GREEN COLORED 80009 214-1139-ΟΖ

-87 214-1752-00 2 . . ROLLER,DETENT : 80009 214-1752-00

-88 401-0180-00 1 . . BEARING,CAM SW:FRONT & REAR 80009 401-0180-00
(ATTACHING PARTS)

-89 354-0390-00 1 Χ. . RING,RETAINING :0 .338 ID 0 .025" THK,STL 79136 5100-37MD

-90 105-0702-00 1 . . ACTUATOR,SWITCH :CAM SWITCH 80009 105-0702-00

-91 384-0878-14 1 . . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-14

-92 210-0406-00 4 . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50

-93 401-0178-01 1 . . BEARING,CAM SW :CENTER/REAR 80009 401-0178-01
1 S1100 REPL). ACTR ASSY CAM S :AMPLITUDE(SEE

(ATTACHING PARTS)
-94 211-0116-00 Β040000 Β057709 4 BRS. SCR,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH 83385 OBD

211-0292-00 Β057710 4 ΝΙ PL. SCR,ASSEM WSHR:4-40 Χ 0.29,BRS 78189 OBD

- . ACTR ASSEMBLY INCLUDES :
-95 200-1911-00 1 . . COVER,CAM SW:1 .925 L Χ 0 .876 H ,AL 80009 200-1911-00

(ATTACHING PARTS)

-96 211-0008-00 4 PL. . SCREW,MACHINE :4-40 Χ 0 .250,PNH,STL,CD 83385 OBD
-97 210-0004-00 4 CD PL. . WASHER,LOCK:#4 INTL,0 .015THK,STL ΟΟΟΒΚ OBD

-98 131-0963-00 1
"

. CONTACT,ELEC :GROUNDING ΟΟΟΕΧ OBD

-99 210-0406-00 3 . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50

-100 214-1139-00 Β040000 Β044569 1 BE GLD CLR. . SPRING,FLAT :0 .885 Χ 0 .156CU 80009 214-1139-00

214-1139-03 Β044570 1 . . SPRING,FLAT :RED COLORED 80009 214-1139-03

214-1139-02 1 . . SPRING,FLAT :GREEN COLORED 80009 214-1139-02

-101 214-1752-00 2 . . ROLLER,DETENT : 80009 214-1752-00

-102 401-0180-00 1 . . BEARING,CAM SW :FRONT & REAR 80009 401-0180-00
(ATTACHING PARTS)

-103 354-0390-00 1 . RING,RETAINING :0 .338 ID Χ 0 .025" THK,STL 79136 5100-37MD

-104 105-0703-00 1 . . ACTUATOR,SWITCH :CAM SWITCH 80009 105-0703-00

-105 384-0878-13 1 . . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-Ι3

-106 210-0406-00 1 73743. IτUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 12161-50

-107 401-0178-01 1 80009. . BEARING,CAM SW:CENTER/REAR 401-0178-01

- S1435 REPL). ACTR ASSY,CAM S :SWEEP DURATION(SEE
(ATTACHING PARTS)

-108 211-0116-00 Β040000 Β057709 4 BRS. SCR,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH 83385 OBD
211-0292-00 Β057710 4 ΝΙ PL. SCR,ASSEM WSHR :4-40 Χ 0 .29,BRS 78189 OBD

- . ACTUATOR ASSEMBLY INCLUDES :
-109 200-1911-00 1 . . COVER,CAM SW:1 .925 L Χ 0 .876 H,AL 80009 200-1911-00

(ATTACHING PARTS)
-110 211-0008-00 4 Χ PL. . SCREW,MACHINE :4-40 0 .250,PNH,STL,CD 83385 OBD

-111 210-0004-00 4 CD PL. . WASHER,LOCK :#4 INTL,0 .015THK,STL ΟΟΟΒΚ OBD

-112 131-0963-00 1
"

. CONTACT,ELEC :GROUNDING ΟΟΟΕΧ OBD

-113 210-0406-00 2
"

. NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50

-114 214-1139-02 2 . SPRING,FI.AT:GREEN COLORED 80009 214-1139-02

-115 214-1752-00 2 . . ROLLER,DETENT : 80009 214-1752-00

-116 401-0180-00 1 & REAR. . BEARING,CAM SW :FRONT 80009 401-0180-00
(ATTACHING PARTS)

-117 354-0390-00 1 Χ 0 .025". . RING,RETAINING :0 .338 ID THK,STL 79136 5100-37MD

-118 105-0701-00 1 . . ACTUATOR,SWITCH:CAM SWITCH 80009 105-0701-00

-119 384-0878-14 1 . . SHAFT,CAM SW:OUTER CONCENTRIC,W/DRIVER 80009 384-0878-14

-120 210-0406-00 4 . NUT,PLAiN,κEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50

-121 401-0178-01 1 . . BEARING,CAM SW:CENTER/ΑΕΑΑ 80009 401-0178-01

-122 _____ ----- 1 Α1 REPL). CKT BOARD ASSY :MAIN(SEE

-123 361-0515-00 2 . . SPACER,SWITCH:PLASTIC 80009 361-0515-00

-124 ----- ----- 2 . . RESISTOR,VAR :(SEE R520,R1435 REPL)

-125 ----- ----- 1 . . RESISTOR,VAR:(SEE R1100A,B REPL)
(ATTACHING PARTS)

-126 210-0583-00 1 0 .312. NUT,PLAIN,HEX :0 .25-32 Χ INCH,BRS 73743 2Χ20317-402

-127 210-0046-00 1 . . WASHER,LOCK :0 .261 ID,INTL,0 .018 THK,BRS 78189 1214-05-00-0541C
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1-128 407-0553-00 1 BRACKET ,CMPNT :BRASS ALBALOY PL 80009 407-0553-00
131-0963-00 3 CONTACT,ELEC :GROUNDING ΟΟΟΕΧ OBD

-129 131-1030-00 7 CONT ASSY,ELEC :CAM SWITCH,BOTTOM 80009 131-1030-00
-130 214-1254-00 2 HEAT S INK ,ELEC :0 .422 Η Χ 1 .240 INCH OD 05820 209SB
-131 131-0608-00 30 TERMINAL,PIN :0 .365 L Χ 0 :025 ΡΗ ΒRΖ GOLD 22526 47357
-132 136-0252-04 9 SOCKET,PIN TERM:U/W 0 .016-0 .018 DIA PINS 22526 75060-007
-133 131-1003-00 3 CONN,RCPT,ELEC :CKT BD ΜΤ,3 PRONG 80009 131-1003-00
-134 344-0248-00 3 CLIP ,ATTENUATOR: 80009 344-0248-00
-135 214-1797-00 6 ΡΙΝ ,ΑΤΤΕΝ CLIP : 80009 214-1797-00
-136 342-0324-00 4 INSULATOR ,DISC : TO-5 TRANSISTOR 13103 7717-5N-BLUE
-137 136-0261-00 Β040000 Β057809 6 SOCKET,PIN TERM:FOR 0 .22 INCH PIN 00779 1-331677-6

136-0261-00 Β057810 2 SOCKET,PIN TERM:FOR 0 .22 INCH PIN 00779 1-331677-6
-138 131-1031-00 Β040000 Β057809Χ 22 CONTACT ASSY, EL :CAM SWITCH,TOP 80009 131-1031-00

(ATTACHING PARTS)
-139 210-0779-00 Β040000 Β056104 22 . . RIVET,TUBULAR :0 .051 OD Χ 0 .115 INCH LONG 42838 RA-29952715

210-3082-00 Β056105 22 . . EYELET ,METALLIC :0 .047 OD Χ 0 .133 L ,BRASS 80009 210-3082-00

-140 136-0514-00 2 . . SKT,PL-IN ELEC :MICROCIRCUIT ,8 DIP 73803 CS9002-8
-141 131-0566-00 2 . . BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1
-142 214-2569-00 4 . . HEAT S INK ,XSTR:(1) ΤΟ-5, ΒΕ-CU 80009 214-2569-00

(ATTACHING PARTS)
-143 211-0232-00 4 . . SCREW,MACHINE :4-40 Χ 0 .25 INCH,FIL STL 83385 OBD

-144 ----- ___-- 1 . . TRANS ISTOR :(SEE Q1180 REPL)
-145 ----- ----- 1 . . TRANSISTOR :(SEE Q1160 REPL)
-146 384-1099-00 4 EXTENSION SHAFT:PUSH BUTTON ,1 .54 INCH LONG 80009 384-1099-00
-147 ----- ----- 1 CKT BOARD ASSY : FUNCTION(SEE Α2 REPL)

(ATTACHING PARTS)
-148 211-0116-00 Β040000 Β057709 4 SCR ,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH BRS 83385 OBD

211-0292-00 Β057710 4 SCR ,ASSEM WSHR :4-40 Χ 0 .29, BRS ΝΙ PL 78189 OBD

- CKT BOARD ASSY INCLUDES :
-149 ----- ----- 1 . SWITCH,PUSH:(SEE S730 REPL)
-150 361-0384-00 6 . SPACER,PB SW:0 .133 INCH LONG 80009 361-0384-00
-151 ----- ----- 1 . SWITCH,PUSH :(SEE S1235 REPL)
-152 361-0385-00 4 . SPACER,PB SW:0 .164 INCH LONG 80009 361-0385-00
-153 131-0608-00 38 . TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ ΒRΖ GOLD 22526 47357
-154 136-0260-02 4 . SΚΤ ,ΡL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008
-155 136-0269-02 1 . SΚΤ ,ΡL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 CS9002-14
-156 136-0514-00 6 . SΚΤ , ΡL-IN ELEC :MICROCIRCUIT,8 DIP 73803 CS9002-8
-157 131-1003-00 5 . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
-158 136-0252-04 5 . SOCKET,PIN TERM:U/W 0 .016-0 .018 DIA PINS 22526 75060-007

672-0552-00 1 CKT BOARD ASSY :A 670-3840-OOWIRED ,W/CAM 80009 672-0552-00
(ATTACHING PARTS)

-159 211-0601-00 4 SCR ,ASSEM WSHR :6-32 Χ 0 .312,DOUBLE SEMS 83385 OBD

-160 129-0388-00 4 POST,ELEC-MECH :1 .673 INCH LONG 80009 129-0388-00
- . CKT BOARD ASSEMBLY INCLUDES :

-161 384-0442-00 1 . EXTENSION SHAFT:0 .125 OD Χ 8 .452 INCH LONG 80009 384-0442-00
-162 376-0051-01 1 . CPLG,SHAFT ,FLEX:0 .127 ID Χ 0 .375 OD 80009 376-0051-01
-163 ----- ----- 1 . RESISTOR,VAR:(SEE R120 REPL)
-164 131-0963-00 1 . CONTACT,ELEC :GROUNDING ΟΟΟΕΧ OBD
-165 337-1418-01 Β040000 Β044979 1 . SHIELD,ELEC :CAM SWITCH CASTING 80009 337-1418-01

337-1418-02 Β044980 1 . SHIELD,ELEC :CIRCUIT BOARD 80009 337-1418-02
(ATTACHING PARTS)

-166 211-0001-00 3 . SCREW ,MACHINE :2-56 Χ 0 .25 INCH,PNH STL 87308 OBD
-167 210-0001-00 3 . WASHER ,LOCK: INTL,0 .092 ID Χ 0 .18"OD,STL 78189 1202-00-00-0541C
-168 210-1008-00 3 . WASHER ,FLAT:0 .09 ID Χ 0 .188" OD,BRS 12360 OBD

-169 342-0167-00 1 . INSULATOR,PLATE :2 .45 INCH LONG 80009 342-0167-00
1 . ACTR ASSY,CAM S :FREQUENCY(SEE S240 REPL)

(ATTACHING PARTS)
-170 211-0116-00 Β010100 Β057709 4 . SCR ,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH BRS 83385 OBD

211-0292-00 Β057710 4 . SCR ,ASSEM WSHR :4-40 Χ 0 .29, BRS ΝΙ PL 78189 OBD

- . ACTR ASSY INCLUDES :
-171 200-1913-00 1 . . COVER ,CAM SW :18 ELEMENTS 80009 200-1913-00

(ATTACHING PARTS)
-172 211-0008-00 4 . . SCREW ,MACHINE :4-40 Χ 0 .250,PNH,STL ,CD PL 83385 OBD
-173 210-0004-00 4 . . WASHER ,LOCK:#4 INTL ,0 .015THK,STL CD PL ΟΟΟΒΚ OBD
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1- 131-0963-00 1 . . CONTACT,ELEC :GROUNDING ΟΟΟΕΧ OBD
-174 210-0406-00 2 . . NUT ,PLAIN ,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50
-175 214-1139-02 1 . . SPRING,FLAT :GREEN COLORED 80009 214-1139-02

214-1139-03 1 . . SPRING,FLAT :RED COLORED 80009 214-1139-03
-176 214-1752-00 2 . . ROLLER,DETENT : 80009 214-1752-00
-177 401-0180-00 1 . . BEARING,CAM SW:FRONT δ REAR 80009 401-0180-00

(ATTACHING PARTS)
-178 354-0390-00 1 . . RING,RETAINING :0 .338 ID Χ 0 .025" THK,STL 79136 5100-37ΜD

-179 105-0704-00 1 . . ACTUATOR,SWITCH :CAM SWITCH 80009 105-0704-00
-180 384-0878-09 1 . . SHAFT ,CAM SW:3 .364 L Χ 0 .248 OD 80009 384-0878-09
-181 210-0406-00 4 . . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS 73743 12161-50
-182 401-0178-01 1 . . BEARING,CAM SW:CENTER/REAR 80009 401-0178-01
-183 ----- ----- 1 . CKT BOARD ASSY:LOOP(SEE Α3 REPL)
-184 131-1031-00 16 . . CONTACT ASSY,EL :CAM SWITCH,TOP 80009 131-1031-00

(ATTACHING PARTS)
-185 210-0779-00 Β040000 Β056104 16 . . RIVET ,TUBULAR :0 .051 OD Χ 0 .115 INCH LONG 42838 ΑΑ-29952715

210-3082-00 Β056105 16 . . EYELET ,METALLIC :0 .047 OD Χ 0.133 L ,BRASS 80009 210-3082-00

-186 ----- ----- 1 . . SWITCH,PUSH :(SEE S195 REPL)
-187 361-0382-00 2 . . SPACER,PB SW :BROWN ,0 .275 INCH LONG 80009 361-0382-00
-188 131-0608-00 32 . . ΤΕΑΜΙΝΑ1,ΡΙΝ :0 .365 L Χ 0.025 ΡΗ BRZ GOLD 22526 47357
-189 131-0993-01 1 . . LINK ,TERM .CONNE :2 WIRE BROWN 00779 530153-9
-190 136-0514-00 6 . . SΚΤ ,ΡL-IN ELEC :MICROCIRCUIT ,8 DIP 73803 CS9002-8
-191 337-2224-00 1 . . SHIELD,ELEC :CIRCUIT CARD 80009 337-2224-00
-192 136-0269-02 1 . . SΚΤ ,ΡL-IN ELEK :MICROC IRCUIT ,14 DIP,LOW CLE 73803 CS9002-14
-193 131-1003-00 4 . . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG 80009 131-1003-00
-194 342-0324-00 1 . . INSULATOR,DISC :TO-5 TRANSISTOR 13103 7717-5N-BLUE
-195 136-0252-04 24 . . SOCKET,PIN TERM:U/W 0 .016-0 .018 DIA PINS 22526 75060-007
-196 214-0579-00 2 . . TERM,TEST POINT:BRS CD PL 80009 214-0579-00
-197 214-1061-00 1 SPRING,GROUND :FLAT 80009 214-1061-00
-198 426-1245-00 1 FR SECT,PLUG-IN :LEFT SIDE,TOP AND BOTTOM 80009 426-1245-00
-199 426-1245-01 1 FR SECT ,PLUG-ΙΝ : ΤΟΡ LEFT 80009 426-1245-01
-200 426-1246-02 1 FR SECT,PLUG-IN :RIGHT SIDE,TOPδ BOTTOM 80009 426-1246-02
-201 426-1460-00 1 FR SECT,PLUG-IN:RIGHT 80009 426-1460-00
-202 179-2398-02 1 WIRING HARNESS :CHASSIS 80009 179-2398-02
-203 131-0707-00 24 . CONNECTOR,TERM:22-26 AWG,BRSδ CU BE GOLD 22526 47439

131-0708-00 1 . CONTACT , ELEC :0 .48"L ,28-32 AWG WIRE 22526 47437
-204 352-0171-00 6 HLDR,TERM CONN :1 WIRE BLACK 80009 352-0171-ΟΟ
-205 352-0169-00 1 . HLDR,TERM CONN :2 WIRE BLACK 80009 352-0169-00
-206 352-0161-03 1 . CONN BODY, PL,EL:3 WIRE ORANGE 80009 352-0161-03
-207 352-0162-04 1 . CONN BODY, PL,EL:4 WIRE YELLOW 80009 352-0162-04
-208 352-0163-01 1 . CONN BODY, PL,EL:5 WIRE BROWN 80009 352-0163-01
-209 352-0165-06 1 . CONN BODY,PL,EL :7 WIRE BLUE 80009 352-0165-06

179-2399-01 1 WIRING HARNESS :FRONT PANEL 80009 179-2399-01
131-0707-00 45 . CONNECTOR ,TERM:22-26 AWG, BRSδ CU BE GOLD 22526 47439
352-0161-00 1 . HLDR ,TERM CONN :3 WIRE,BLACK 80009 352-0161-00
352-0162-00 1 . HLDR ,TERM CONN :4 WIRE BLACK 80009 352-0162-00
352-0163-00 2 . CONN BODY, PL,EL :5 WIRE BLACK 80009 352-0163-00

-210 352-0164-00 1 . CONN BODY,PL,EL :6 WIRE BLACK 80009 352-0164-00
-211 352-0166-00 1 . CONN BODY, PL,EL :8 WIRE BLACK 80009 352-0166-00

352-0169-00 4 . HLDR ,TERM CONN :2 WIRE BLACK 80009 352-0169-00
352-0171-00 8 . HLDR ,TERM CONN :1 WIRE BLACK 80009 352-0171-00
179-2416-00 1 WIRING HARNESS :POWER 80009 179-2416-00
131-0707-00 18 . CONNECTOR, TERM :22-26 AWG,BRSδ CU BE GOLD 22526 47439
352-0162-00 2 . HLDR ,TERM CONN :4 WIRE BLACK 80009 352-0162-00
352-0162-06 1 . HLDR ,TERM CONN :4 WIRE,BLUE 80009 352-0162-06
352-0163-01 1 . CONN BODY,PL,EL :5 WIRE BROWN 80009 352-0163-01
352-0171-00 1 . HLDR ,TERM CONN :1 WIRE BLACK 80009 352-0171-00
198-2313-00 1 WIRE SET,ELEC : 80009 198-2313-00
131-0707-00 20 . CONNECTOR ,TERM:22-26 AWG,BRSδ CU BE GOLD 22526 47439

-212 175-0828-00 FT . WIRE,ELECTRICAL :5 WIRE RIBBON 08261 SS-0526-710610C
175-0860-00 FT . WIRE,ELECTRICAL:5 WIRE RIBBON 08261 SS-0522-7(1061)
352-0163-01 1 . CONN BODY, PL,EL:5 WIRE BROWN 80009 352-0163-01
352-0163-02 2 . CONN BODY, PL,EL :5 WIRE RED 80009 352-0163-02
352-0163-04 1 . CONN BODY,PL,EL :5 WIRE YELLOW 80009 352-0163-04
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