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General Information

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and servicing infor-
mation for the Hewlett-Packard Model 1707A Oscillo-
scope (Figure 1-1). The manual is divided into eight
sections, each covering a specific topic or aspect of the
instrument. All schematics are located at the rear of the
manual and can be unfolded and used for reference while
reading any part of the manual.

1-3. This section contains a description of the Model
1707A. The instrument specifications are listed in Ta-
ble 1-1, Table 1-2 lists and describes the abbreviations
used in this manual. Table 1-3 lists the accessories avail-
able for the Model 1707A. Standard options available for
this instrument are listed in Section VII.

14. DESCRIPTION,
1-5.  INTRODUCTION.

1-6. The Hewlett-Packard Model 1707A Oscilloscope is
a general purpose wide-band oscilloscope designed for
bench or field service. The Model 1707A operates from
an ac line, dc line or an optional battery pack. The op-
tional rechargeable nickel cadmium battery provides up to
4 1/2 hours of operation and requires a recharge time of
approximately 14 hours.

1-7. A carrying handle provides for ease of transporta-
tion and is adjustable to allow the Model 1707A to be
placed at an angle for viewing the CRT. The CRT
dimensions are 6 by 10 centimeters.

1-8. VERTICAL CIRCUITS.

1-9. The Model 1707A contains two identical vertical
amplifiers for single or dual channel operation. Each
channel offers a choice of ac or dc coupling. Common
mode rejection is at least 40 dB at 10 mV/div, and 20
dB for the rest of the deflection ranges.

1-10. Nine calibrated switch settings provide a deflection
factor range from 10 mV/div to 5 V/divina 1, 2, 5 se-
quence. The vertical verniers permit continuous adjust-
ment between calibrated steps and extend the least
sensitive deflection factor (5 V/div) to 12.5 V/div.

1-11. With the dual trace feature, (Channel A, Channel
B) displays can be obtained on either Channel A or B,
Channels A and B: Channels A + B and Channels A — B,

Simultaneous display of two signals is possible in either
chop or alternate mode of operation. During chop opera-
tion, channels are switched at about 100-kHz rate during
each sweep. In alternate mode of operation, the signal
applied to each channel is displayed on alternate sweeps.
Sweep is triggered on the displayed signal in A, B, and
A + B modes. In chop or alternate modes the sweep is
triggered by Channel A only.

1-12. HORIZONTAL CIRCUITS.

1-13. Vertical input signals can be displayed by either
an internally generated trigger or an external trigger
signal. Trigger level, slope, and coupling are also selectable.

1-14. Operation of the delayed sweep while in the main
mode provides for intensification of the trace. The amount
of intensification width depends on the delay front panel
settings. In the delay mode, the intensified portion is dis-
played across the entire CRT.

1-15. Sweep speed settings from 0.1 usec/div to 0.2
sec/div (Main mode) and 0.1 usec/div to 0.1 sec/div
(Delayed mode) are available in a 1, 2, 5 sequence.
Vernier controls allow continuous adjustment between
steps and extends the slowest sweep to 0.5 sec/div (Main)
and 0.25 sec/div (Delayed). Using the MAG X 10 function,
the fastest sweep speed can be expanded to 10 ns/div.

1-16. By operating in AUTO Mode, a bright baseline is
displayed in the absence of a trigger input signal. When
a trigger signal above 40 Hz is applied, it overrides the
auto baseline circuit and controls the sweep. NORM mode
of operation provides a baseline only in the presence of a
trigger signal.

1-17. Single sweep operation can be operated in two
modes.

a. SINGLE (RESET) NORM. Sweep activates when
next trigger signal is applied.

b. SINGLE (RESET) AUTO. Sweep activates imme-
diately when RESET button is pressed.

1-18. CATHODE-RAY_TUBE.

1-19. The Model 1707A uses a post-accelerator CRT with
a non-glare rectangular faceplate. An internal graticule is
located on the same plane as the display to eliminate
parallax errors. The tube has a 20.2 K-volt accelerating
potential. The six vertical by ten horizontal divisions are
square centimeters.

1-20. A type P31 phosphor is used in the standard CRT.
Other types of phosphors are optional. Special graticules
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(or no graticule) are also available by special order.
Refer to Section VII for further information about
optional and special-order modification.

NOTE

Due to phosphor burn sensitivity, instru-
ments with a P11 phosphor do not have
the intensified function of the beam-
finder.

1-21. WARRANTY.

1-22. The instrument (except the CRT) is certified and
warranted as stated on the inside front cover of this
manual. The CRT is covered by a separate warranty. The
CRT warranty and a warranty claim form are located at
the rear of this manual. Should the CRT fail within the
time specified on the CRT warranty page, complete the
warranty claim form and return it with the defective CRT.
The procedure for returning a defective CRT is described
on the CRT warranty page.

The warranty may be void for instru-
ments having a mutilated serial tag.

1-23. INSTRUMENT AND MANUAL IDENTI-
FICATION.

1-24. This manual applies directly to Model 1707A instru-
ments with a serial prefix number as listed on the manual
title page. The serial prefix number is the first group of
digits in the instrument serial number (Figure 1-2). The
instrument serial number is on a tag located on the rear
panel.

12

Model 1707A
COMPLETE SERIAL NUMBER
|
ol 000-co0c0 | | O

/\_.-y-..« — \__
SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

\\ //

O [ 0000 4 00000 j O

TO00- A-20

Figure 1-2. Instrument Serial Number

1-25. Check the serial prefix number of the instrument.
If the serial prefix number is different from that listed on
the title page of this manual, refer to Section VIl for
instructions to adapt this manual for proper instrument
coverage.

1-26. Technical corrections to the manual are listed under
errata on an enclosed MANUAL CHANGES sheet (if any).

1-27. INQUIRIES.

1-28. Refer any questions regarding the manual, the
change sheet, or the instrument to the nearest HP
Sales/Service Office. Always identify instrument by model
number, complete name, and complete serial number in
all correspondence. Refer to the inside rear cover of this
manual for a world-wide listing of HP Sales/Service Offices.
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Table 1-1. Specifications

VERTICAL AMPLIFIERS

MODES OF OPERATION: Channel A alone; Channel B
alone; Channels A and B displayed alternately on
successive sweeps (ALT); Channels A and B displayed
by switching between channels at approx 100 kHz rate
(CHOP), with blanking during switching; Channel A
plus Channel B algebraic addition).

BANDWIDTH: (Direct or with Model 10006B probe; 3
dB down from 6 div reference signal at 50 kHz from
25-ohm source).

DC-Coupled: dc to 75 MHz.

AC-Coupled: 10 Hz to 75 MHz.

RISETIME: <4.7 ns Direct or with Model 10006A
probe; 10% to 90% with 6 div input step from 25-ohm
source).

DEFLECTION FACTOR

Ranges: from 10 mV/div to 5 V/div (9 ranges) in 1, 2, 5
sequence. *3% accuracy with vernier in calibrated
position.

Vernier: continuously variable between all ranges. Extends
maximum deflection factor to at least 12.5 V/div.

POLARITY: NORM or INVT, selectable on Channel B
only.

SIGNAL DELAY: input signals are delayed sufficiently to
view leading edge of input signals without advanced
external trigger.

INPUT RC: 1 megohm +2% shunted by approx 24 pF.

INPUT COUPLING: AC, DC, or Ground selectable,
Ground position disconnects signal input and grounds
amplifier input.

MAXIMUM INPUT

AC-Coupled: +600V (dc + peak ac); rms ac <350V, 5 V/
div to 20 mV/div; <150V at 10mV/div (10 kHz or less).

DC-Coupled: <350V (rms) 5 V/div to 20 mV/div; <150V
at 10 mV/div (10 kHz or less).

A + B OPERATION

Amplifier: bandwidth and deflection factors are un-
changed; Channel B may be inverted for A — B
operation.

COMMON MODE (A — B)

Frequency: dc to 1 MHz.

Rejection Ratio: at least 40 dB on 10 mV/div, at least
20 dB on all other ranges with verniers set for optimum
rejection. Common mode signal amplitude equivalent
to 30 div.

TRIGGERING SOURCE

A, B, A + B: on the signal displayed.

Chop and Alternate Modes: on Channel A only.

MAIN TIME BASE

SWEEP

Ranges: from 0.1 usec/div to 0.2 sec/div (20 ranges) in
1, 2, 5 sequence. +3% accuracy with vernier in calibrated
position.

Vernier: continuously variable between all ranges; extends
slowest sweep to at least 0.5 sec/div. Vernier un-
calibrated light indicates when vernier is not in CAL
position.

Magnifier: expands all sweeps by a factor of 10 and
expands fastest sweep to 10 ns/div. Accuracy *5%.

SWEEP MODE

Normal: sweep is triggered by an internal or external
signal.

Automatic: bright baseline displayed in absence of input
signal. Triggering same as normal except low frequency
limit is 40 Hz.

Single: In normal mode, sweep occurs once with same
triggering as normal; reset pushbutton arms sweep and
lights indicator; in Auto mode, sweep occurs once each
time reset pushbutton is pressed.

TRIGGERING =

Internal: dc to 35 MHz on signals causing 0.5 division
or more vertical deflection increasing to 1.5 divisions at
75 MHz in all display modes except chop; dc to 100
kHz in CHOP mode.

External: from dc to 35 MHz on signals 50 mV p-p or
more, increasing to 100 mV p-p at 75 MHz.

Input RC: 1 megohm, £2% shunted by approximately 27
pF.

Level and Slope:
Internal: at any point on the vertical waveform displayed.

External: continuously variable from +1.5V to —1.5V
on either slope of the trigger signal. Maximum input,
+100V.

Coupling: (AC, DC, HF REJ, LF REJ).

AC: attenuates signals below approx 20 Hz.

LF REJ: attenuates signals below approx 15 kHz.
HF REJ: attenuates signals above approx 30 kHz.

TRIGGER HOLDOFF: time between sweeps contin-
uously variable, exceeding one full sweep at 20mS/div
and faster,

DELAYED TIME BASE

SWEEP

Ranges: from 0.1 usec/div to 0.1 sec/div (19 ranges) in
1, 2, 5 sequence. *3% accuracy with vernier in
calibrated position,

Vernier: continuously variable between all ranges; extends
slowest sweep to 0.25 sec/div.

TRIGGERING

Internal: dc to 35 MHz on signals causing 0.5 divisions or
more vertical deflection increasing to 1 division at 75
MHz in all display modes except chop; dc to 100 kHz
in CHOP mode.

Automatic: delayed sweep is automatically triggered at
end of delay time.

Level and Slope
Internal: at any point on the vertical waveform dis
played.
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Installation

SECTION I

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains instructions for performing
an initial inspection of the Model 1707A. Installation
procedures and precautions are presented in step-by-step
order. The procedures for making a claim for warranty
repairs and for repacking the instrument for shipment are
also described in this section.

2-3. INITIAL INSPECTION.

2-4. The instrument was inspected mechanically and
electrically before shipment. Upon receipt, inspect it for
damage that may have occurred in transit. Check for
broken knobs, bent or broken connectors, and dents or
scratches. |f damage is found, refer to the claims paragraph
in this section. Retain the packing material for possible
future use.

2-5. Check the electrical performance of the instrument
immediately after receipt. Refer to Section V for the
performance check procedure. The performance check
will determine whether or not the instrument is operating
within the specifications listed in Table 1-1. Initial per-
formance and accuracy of the instrument are certified as
stated on the inside front cover of this manual. If the
instrument does not operate as specified, refer to the
claims paragraph in this section.

‘ WARNING |

Voltages are present inside the instru-
ment when the power switch is off and
ac power cord connected.

2-6.  CLAIMS.

2-7. The warranty statement applicable to this instru-
ment is printed inside the front cover of this manual.
Refer to the rear of this manual for the CRT warranty
statement. |f physical damage is found or if operation is
not as specified when the instrument is received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office immediately (refer to the list in back of this manual
for addresses). The HP Sales/Service Office will arrange
for repair or replacement without waiting for settlement
of the claim with the carrier.

2-8. PREPARATION FOR USE.

2-9. THREE-CONDUCTOR AC POWER CABLE.

2-10. For the protection of operating personnel, Hewlett-
Packard Company recommends that the instrument panel
and cabinet be grounded. This instrument is equipped
with a three-conductor ac power cable that, when con-
nected to an appropriate receptacle, grounds the instru-
ment through the offset pin. The power jack and mating
plug of the power cord meet International Electro-
technical Commission (IEC) safety standards. To preserve
this protection feature when operating from a two-contact
outlet, use a three-conductor to two-conductor adapter,
and connect the adapter wire to ground at the power
outlet.

2-11. DC PLUG.

2-12. A dc plug is provided for operating from a dc line.
The cable used for the dc power cord must be able to
carry 2A of current with a voltage loss of less than 1 volt.

2-13. POWER REQUIREMENTS.

2-14. The Model 1707A can operate either from an AC
or DC power source. For AC operation, the Model 1707A
requires a 115—or 230—volt +20%, single phase, 48 to
440 Hz source than can deliver 50 volt-amperes.

PLASTIC COVER Fl
: LEVER
te
AC LINE: 115/230V +20% 48-440 .

25VA MAX; 115V FUSE .30ATT: 230V FUSK 15ATT
SLIDE
SWITCH

ITOTA-R-16

Figure 2-1. Rear Panel Module
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2-15. A slide switch inside the power module (Figure 2-1)
on the rear panel determines 115— or 230—volt opera-
tion. To check or change the position of this slide switch
proceed as follows:

a. Turn instrument off and remove power cord from
rear panel,

b. Move plastic cover to left (Figure 2-1).

c. Pull out lever under fuse. This removes fuse (0.5A/
115V operation) from the instrument.

d. Check to see that slide switch (Figure 2-1) is to the
right for 115V operation.

e. For 230V operation, move slide switch to the left
and install a 0.25A slow-blow fuse.

2-16. For dc operation, the Model 1707A requires 11.5
to 36 volts 25 watts maximum. The instrument can also
be operated from a battery pack. Depending on the
power mode of operation, the POWER MODE switch (on
rear panel) should be set to one of three positions: DC
LINE, INTERNAL BATTERY, or AC LINE.

2-17. BATTERY INSTALLATION.

2-18. To install the battery pack in the Model 1707A see
Figure 2-2 and proceed as follows:

NOTE

Read operating Note on battery before
installation.

a. Set power switch to OFF and remove power cord
from the rear-panel connector.

b. Set POWER MODE switch to INTERNAL BAT-
TERY position.

c. Remove bottom cover.

d. Place battery pack in instrument as shown in Figure
2-2.

e. Fasten battery pack in place using screws provided.

f. Connect P1 to battery J1.

2-2
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g. Replace bottom cover.

h. Set Power Switch to ON and observe POWER indi-
cator. If power lamp is lighted resume normal operation.

If power lamp is flashing, battery is dis-
charged. Damage to the battery will re-
sult if operated in this condition. Refer
to Section |l| for battery charging pro-
cedure.

2-19. REPACKING FOR SHIPMENT.

2-20. If the Model 1707A is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repair, attach
a tag showing owner (with address), complete instrument
serial number, and a description of the service required.

2-21. Use the original shipping carton and packing mate-
rial. If the original packing material is not available, the
HP Sales/Service Office will provide information and
recommendations on materials to be used. Materials used
for shipping an instrument normally include the following:

a. A double-walled carton; refer to Table 2-1 for test
strength required.

b. Heavy paper or sheets of cardboard to protect all
instrument surfaces; use a nonabrasive material such as
polyurethane or cushioned paper such as Kimpak around
projecting parts.

c. At least 4 inches of tightly-packed, industry-approv-
ed, shock-absorbing material such as extra-firm polyure-
thane foam.

d. Heavy-duty shipping tape for securing outside of
carton.

Table 2-1. Shipping Carton Test Strength

Gross Weight (Ib) Carton Test Strength (Ib)

upto 10 200
10to 30 275
3010120 350
120 to 140 500
140 to 160 600
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BATTERY
SCREWS

ITOIA-A~14

Figure 2-2. Battery Pack Installation
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SECTION Il

OPERATION

3-1. INTRODUCTION.

3-2. This section provides general operating instructions
and applications information for the Model 1707A. Front-
and rear-panel controls and connectors are identified and
briefly described in Figure 3-1. General operating instruc-
tions are provided in Figures 3-2 thru 3-5 and operational
adjustments are detailed in Figure 3-6. Delayed operation
is detailed in Figure 3-7.

33, CONTROLS AND CONNECTORS.

3-4. The following paragraphs explain some of the
controls and connectors in detail.

3-5. BEAM FINDER. Pressing this pushbutton increases
the intensity and reduces amplifier gain enough to return
beam to viewing area. This enables the operator to locate
the beam and determine the action necessary to center a
display (examples: reduce input signal amplitude, a change
in coupling, adjust deflection factor, trigger level, dc bal-
ance, position controls, or intensity). When centered
properly, the beam remains on the CRT when the push-
button is released.

NOTE

Due to phosphor burn sensitivity, instru-
ments with a P11 phosphor do not have
the intensified function of the beam
finder.

3-6. SCALE ILLUMINATION. This control adjusts the
overall brightness of the CRT graticule. It should be
adjusted for good contrast between the background and
graticule. The SCALE ILLUM control is especially useful
when using a hood to view the display or when photo-
graphing waveforms, Rotate the control to off when
scale illumination is not needed.

3-7. TRACE ALIGN. The TRACE ALIGN adjustment
compensates for external magnetic fields that may affect
the alignment of the horizontal trace with the graticule.
The alignment should be checked when the instrument is
moved to a new location and adjustment made whenever
necessary.

3-8. CALIBRATOR 1 VOLT. The 1 volt, 1 kHz square-
wave output of the calibrator can be used for vertical
sensitivity calibration and for divider probe compensation.
The amplitude accuracy is £1% and the frequency accuracy
is £10%.

3-9. FOCUS AND ASTIGMATISM. Both of these con-
trols are used to obtain a sharp display. Normally, the
ASTIGMATISM control need not be readjusted once it is
set.

3-10. COUPLING (AC-GND-DC). Thislever switch selects
either capacitive (AC) or direct (DC) coupling of the input
signal to the ‘amplifier, or it grounds (GND) the amplifier
input stage while disconnecting the input signal. The switch
should be positioned to DC when viewing long duration
pulses or dc levels of waveforms. AC'should be selected
when viewing ac waveforms having large dc levels. GND
position is used to disconnect the signal source from the
input of the amplifier and at the same time grounds the
input of the amplifier. It is useful to use GND position
to establish a reference.

3-11. DISPLAY. This control selects the type of display.
Input signals may be displayed either singly or simulta-
neously as explained below.

a. Position A displays channel A input signal and
selects channel A as a trigger source,

b. Position A + B displays the algebraic sum of the
channel A and channel B input signal and selects the
composite signal of channels A and B as a trigger source.

¢, CHOP position presents a separate display of each
input. Both inputs are displayed during the same sweep
by switching between each channel at a rate of 100 kHz.
This mode should be used to display low frequency
signals. Trigger source in this mode is channel A.

d. ALT position presents each channel on alternate
sweeps., This mode should be used to display high fre-
quency signals. Trigger source in this mode is channel A.

e. Position B displays channel B input signal and
selects channel B as a trigger source.

3-12. B POL. This control inverts the channel B display
180°. This control can also be used to present an A-B
display. Set DISPLAY to A + B mode. Put B POL switch
in INVT position. Display observed is A — B.

3-13. SWEEP DISPLAY. This switch is mounted con-
centric to the MAIN and DELAYED TIME/DIV controls
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and determines the sweep display mode; MAIN SWEEP
and DELAYED SWEEP are the two display modes. The
function of each mode is as follows:

a. Main Sweep. In this mode, the main sweep sets a
time base reference for the vertical signal. Main sweep
controls are mounted on the right side of the front panel,
and sweep speed is selected by MAIN TIME/DIV. If
DELAYED TIME/DIV is set to OFF, sweep intensity is
uniform. However, any other setting of DELAYED
TIME/DIV causes the sweep to intensify during the time
that the delayed sweep is generated. This feature makes it
possible to select a point of interest on the main sweep
time base before viewing in the DELAYED SWEEP mode.

b. Delayed Sweep. Main sweep is not displayed in this
mode. Only the intensified portion of the sweep displayed
in MAIN SWEEP is used as a time base. The sweep speed
is controlled by DELAYED TIME/DIV,

3-14, TIME/DIV. MAIN and DELAYED TIME/DIV
switches determine the amount of time to sweep hori-
zontally one graticule division. Both controls are concen-
tric and interlocked so the delayed sweep is always faster
than the main sweep. Main sweep speeds are selectable by
MAIN TIME/DIV in twenty ranges from 0.1 usec/div to
0.2 sec/div. Nineteen ranges of delayed sweep speeds from
0.1 usec/div to 0.1 sec/div are provided by DELAYED
TIME/DIV. Also, by switching the MAG control to X10,
a display can be expanded up to ten times, increasing the
fastest sweep to 10 nsec/div.

3-15. VERNIER. Sweep speed is calibrated to TIME/DIV
when both the MAIN and DELAYED VERNIER controls
are set fully clockwise to the CAL detent position. As the
VERNIER controls are turned counterclockwise, the
VERNIER UNCAL indicator lights and sweep speeds
decrease. The MAIN VERNIER control extends the
slowest sweep to at least 0.5 sec/div. The DELAYED
VERNIER control extends the slowest sweep to at least
0.25 sec/div. The vernier controls are useful for making
continuous adjustments of sweep speed, however TIME/
DIV readings are uncalibrated.

3-16. TRIGGER LEVEL. These controls select the point
on the sync signal that starts the sweep. Triggering point
is adjustable at any level on the displayed signal in INT
position. In the EXT position the triggering point is
adjustable from +1.5V to —1.6V along the sync signal.
DELAYED TRIGGER LEVEL has no function when
DELAYED SWEEP MODE is set to AUTO.

3-17. TRIGGER HOLDOFF. This adjustment is a dual
purpose control. It is a log tapered potentiometer. When
the control is rotated out of detent position, the first
portion of the control acts as a high frequency stability
control. This prevents double triggering on high frequency
waveforms. As the control is rotated further out of detent
position, it functions as a trigger hold off and allows the
instrument to synchronize on complex waveforms.

3-2
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3-18. SWEEP MODE. This group of controls selects the
type of main and delayed sweep triggering. Main sweep
free-runs in AUTO giving a bright base line in the absence
of a sync signal. However, if a sync signal 40 Hz or greater
is applied, it overrides free-run operation and triggers the
sweep. Due to its convenience, the AUTO sweep mode
can be used for most applications. Use NORM if the sync
signal is erratic or is less than 40 Hz. A sync input signal
is always needed in NORM to generate a sweep.

3-19. In the SINGLE mode, the sweep is generated only
once. To sweep again, push RESET pushbutton and
release. This arms the sweep circuit. This feature is part-
icularly useful for viewing or photographing single tran-
sient waveforms.

3-20. When the DELAYED SWEEP MODE is set to
AUTO, the delayed sweep starts at the end of the delay
time. In the TRIG mode, the delayed sweep is started by
the first sync signal after the delay time.

3-21. TRIGGER. Main and delayed trigger source is
selected by this group of controls. In the INT position,
sweep is synchronized to the vertical deflection signal.

3-22. When EXT isselected, the sweep is triggered by sync
signals applied to the EXT TRIG INPUT connector.

3-23. Sync Coupling (AC-DC). These controls determine
the type of main and delayed sync coupling. Direct
coupling (DC) is normally used for sync signals from dc to
less than 20 Hz. Capacitive coupling (AC) blocks the dc
component of a sync signal and passes only the ac
component. AC coupling does, however, attenuate signals
below 20 Hz. LF REJ attenuates signals below approx-
imately 15 kHz and is used to prevent power line or
other low frequency signals from triggering the sweep.
HF REJ attenuates signals above approximately 30 kHz
and can be used to prevent high frequency noise from
triggering the sweep.

3-24, SLOPE. These controls determine whether the
sweep triggers on the positive-going (+) or negative-going
(=) portion of the sync signal. When the DELAYED
SWEEP MODE is set to AUTO, the DELAYED SLOPE
control has no function.

3-25. BATTERY RECHARGE OPERATION.

3-26. To recharge Model 10103A Battery Pack proceed
as follows:

a. Set front panel POWER switch to OFF.
b. Set rear panel POWER MODE switch to AC LINE.

c. Connect ac power to the instrument. Recharge time
is approximately 14 hours.

d. To maintain a fully charged battery place POWER
switch to ON position. This will apply a small trickle
charge of about 40 mA to the batteries.
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3-27. PREOPERATIONAL ADJUSTMENTS.

3-28. FOCUS AND ASTIGMATISM ADJUST.
To adjust focus and astigmatism proceed as follows:
a. Set all pushbuttons out.

b. Set channel A controls as follows:

NMOLETSIDIV  cwouccssm s wwietes o soserame o .01
DISPLAY ... cosssen e wapamms ase g we A
POSITION ... ......... Center Trace on CRT

c. Set MAIN TIME/DIV to .2 SEC.
d. Turn MAIN VERNIER full ccw.
e. Set INTENSITY to observe dot.

f. Adjust FOCUS and ASTIGMATISM controls for
best defined dot, as dot moves slowly across CRT.

3-29. INITIAL TURN-ON.

3-30. To place the Model 1707A into operation perform
the following steps:

a. Set INTENSITY to full counterclockwise.

b. Set vertical POSITION A and B to midrange.

c. Set DISPLAY to CHOP.

d. Set VOLTS/DIV to 5V.

e. Set vertical vernier channel A and B to CAL detent.
f. Place B POL to NORM.

g. Set vertical coupling channel A and B to GND.

h. Set HORIZONTAL POSITION to midrange.

i. Set MAIN TIME/DIV to 1 mSEC.

j. Set DELAYED TIME/DIV to OFF.

k. Set MAIN and DELAYED VERNIER to CAL
detent.

I. Set SWEEP MODE to AUTO.

m. Set TRIGGER to INT.

Verify proper position of POWER MODE
switch located on rear panel.

Operation

n. Apply operating power and allow fifteen minutes
warm up time.

3-31. OPERATING PROCEDURES.

3-32. Figures 3-2 thru 3-7 are operating plates contain-
ing step-by-step operating procedures indexed to photo-
graphs. The figures describe the operations to be accom-
plished in achieving the different modes of operation.

3-33. OPERATORS PERFORMANCE CHECK.

3-34. The operation of the Model 1707A may be checked
without use of additional test equipment by using the
CAL 1 VOLT output as a signal source. These operating
tests will functionally check each of the operating display
modes and the operation of the front-panel controls. To
check specifications listed in Table 1-1, refer to Section V
for Performance Checks. The operation check must be
performed in the sequence given. Do not attempt to
start a procedure in mid-sequence, as succeeding steps
depend on control settings and results of previous steps.
If any of the results are unobtainable, refer to Section V,
Performance Checks and Adjustment Procedures, or Sec-
tion VIII, Schematics and Troubleshooting.

a. Set Model 1707A controls as follows:

CHANNEL A

NMOULTSHEMN: oo on v sonmiss o5 soemmses o 2
COUPlING -« «n s o ww ssaen e smernE e AC
VOLTS/DIV Vernier . ... ............ CAL
POSITION ... ................ as required
DISPLAY: ....corimimm s momitem the Slb G063 008 598 A
BPOL ... c00 55 66 Sasss 88 55 5% NORM
CHANNEL B

VOUTSIDIV.  ©ovn v ve wmas s e sovasans o N/A
COHPING = wwvin v sow gomrs e e sessss v N/A
VOLTS/DIV Vernier .. .. .....c...... N/A
POSITION . .. ... . . i N/A
HORIZONTAL POSITION ... ... .. as required
MAIN VERNIER .. ................ CAL
DELAYED VERNIER v v s wmve wa i CAL
Sweep Display . ............ MAIN SWEEP
MAIN TIME/DIV. .. ... ......... 0.5 mSEC
DELAYED TIME/DIV . - o o i ieiv o0 o OFF
AUTOINORM : o oo wn o s o s AUTO
BUTOITRIG: & vn s woins v sm sesswmos e AUTO
TRIGGER . ... ... . . i INT
MAINSLOPE . .. ... .. . . . i +
DELAYEDSLOPE . 5.5 6 o soav o5 ol o o +
MAIN TRIGGER LEVEL ......... as required
DELAYED TRIGGER LEVEL ......... N/A
TRIGGER HOLDOFF .. ............ NORM
MAG . . . e e X1
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10.

11.

12,

13.

14.

15.

16.
17.

19.

20.

21.

22.

23,

INTENSITY. Controls brightness of display.
BEAM FINDER. Returns display to viewing area.

POWER-OFF. Toggle switch with indicator light
for turning oscilloscope on and off. Light flashes
when optional battery is discharged.

FOCUS. Adjusts writing beam for sharpest trace.

SCALE ILLUM. Controls brightness of scale
illumination.

TRACE ALIGN. Adjust to align trace with hori-
zontal graticule line.

CAL 1 VOLT. Provides a 1-kHz square wave at
1 volt £1%.

ASTIGMATISM. Adjusts roundness of writing
spot.

DELAY TIME. Selects time delay between start
of main sweep and start of delayed sweep.

VERNIER. Provides continuous control of sweep
time between calibrated positions of TIME/DIV
switch.

TRIGGER LEVEL. Selects amplitude point on
trigger signal that starts sweep.

AUTO/TRIG.

a. AUTO. Delayed sweep starts automatically at
end of delay time.

b. TRIG. Delayed sweep arms at end of delay
time and is ready to be triggered internally.
AC/DC Selectsdelayed sweep trigger signal cou-

pling.
SLOPE +/—. Selectsslope of delayed trigger signal
that starts sweep.

TIME/DIV. Controls sweep time in DELAYED
mode. Controls intensified portion of sweep in
MAIN mode.

Display. Controls MAIN or DELAYED SWEEP.

HORIZONTAL POSITION. Controls coarse and
fine horizontal position of display.

TIME/DIV. Controls sweep time in MAIN SWEEP
mode.

VERNIER. Provides continuous control of sweep
between calibrated positions of TIME/DIV switch.

VERNIER UNCAL. Lights when either MAIN or
DELAY VERNIER is not in CAL position.

TRIGGER HOLDOFF. Provides continuous con-
trol of time between sweeps. NORM-hold off time
is minimum.

TRIGGER LEVEL. Selects amplitude point on
trigger signal that starts sweep.

SINGLE. Selects single or normal sweep opera-
tion.

24,

25.

26.

27.

28.
29.
30.
31.

32.
33.

34.
35.

36.

37,
38.

39.
40.

41,

42,

43.
44,

45,

46.
47.

RESET. Resets sweep in SINGLE sweep mode;
reset light indicates when sweep is armed.

AUTO-NORM.

a. AUTO. Automatic sweep in absence of trigger
signal or triggered sweep by applying a trigger
signal above 40 Hz rate.

b. NORM. Sweep is triggered only by applying
a trigger signal.

MAG X1/X10. In X10 position, sweep is magni-
fied ten times.

INT-EXT. Selects internal or external sweep
triggering.

AC/DC. Selects main sweep trigger signal coupling.

HF REJ. Attenuates trigger signals above 30 kHz.
LF REJ. Attenuates trigger signal below 15 kHz.

SLOPE +/—. Selects slope of trigger signal that
starts a sweep.

EXT TRIG INPUT, External trigger input.

DISPLAY. Selects type of display; either single
channel or dual channel and trigger source.

B POL. Controls channel B polarity.

VERNIER UNCAL. Lights when either vernier
control is out of full clockwise CAL detent
position.

Coupling (AC-GND-DC). Selects capacitive (AC)
or direct (DC) coupling of input signal, or
grounds the amplifier stage while disconnecting
the INPUT.

INPUT. Input signal connects to BNC connector.

DC BAL. Adjust to minimize vertical shift of
trace when Vernier is rotated.

POSITION. Varies vertical position of display.

CAL. Adjust to calibrate amplifier with setting of
VOLTS/DIV switch.

Vernier (CAL). Provides continuous adjustments
of volts/div between calibrated positions of
VOLTS/DIV switch.

VOLTS/DIV. Selects the vertical deflection factor
necessary for calibrated measurements.

Z-AXIS INPUT. Z-Axis input connector.

AC LINE. Power input from ac line. Power
Module contains ac line fuse (.50 amp slow-blow
for 115V, .25 amp slow-blow for 230V) and line
selector switch.

POWER MODE. Selects line, ac line or internal
battery operation.

DC LINE. Power input for dc line operation.

FUSE. 2 amp slow-blow fuse in circuit for all
modes of operation.

Figure 3-1. Controls and Connectors (Cont'd}
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CAL
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o

INPUT {
M0 27eF

VERNIERSINCAL
 TRIGGER HOLDOFF @
TRIGGER

| LEVEL ; /9
? ‘C@//“

C]OC WFRE) . LFREJ

AUTO OPERATION

1. Adjust vertical controls for desired display, and
connect vertical input signal.

2. Set display mode to MAIN SWEEP.

3. Set SWEEP MODE to AUTO.

4, Set MAG switch to X1.

5. Set TRIGGER to desired trigger source. If EXT

trigger is selected, connect trigger signal to TRIG
INPUT jack.

ITOTA-R-6A

6. Set Coupling to desired position.

7. Set MAIN SLOPE to desired position,

8. Turn MAIN TIME/DIV to desired sweep speed.

9. Adjust MAIN TRIGGER LEVEL for stable display.

NORM OPERATION.

A. Press SWEEP MODE, AUTO/NORM pushbutton in,

Figure 3-2. Auto and Norm Operation

3-6
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Operation

2,3,C

SINGLE (RESET) NORM OPERATION

1. Perform steps 1 through 8 for AUTO operation
(Figure 3-2) except press SINGLE pushbutton in and
AUTO/NORM in.

2. Press and release RESET pushbutton, RESET
indicator lamp will light to indicate sweep circuit
is armed.

3. When sweep is armed, the first trigger input will
initiate sweep cycle. RESET lamp will extinguish
at completion of cycle, and circuit must be rearmed
for next cycle.

ITOTA-R=TA

SINGLE (RESET) OPERATION

A, Perform steps 1 through 8 for AUTO operation
(Figure 3-2).

B. Press SINGLE pushbutton.

C. Press and release RESET pushbutton. Sweep imme-
diately starts due to auto circuit inside oscilloscope.
These two modes of operation are ideal for use in
photographing waveforms.

Figure 3-3. Single Sweep Operation
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[hp"|| 1707A OSCILLOSCOPE
fJ | HEWLETT - PACKARD

TRIGGER
LEVEL

A OR B, SINGLE CHANNEL OPERATION

. Set DISPLAY to A or B, and perform the following
steps for the selected channel,

. Set Coupling to AC or DC.
. Set VOLTS/DIV to desired range.

. Connect input signal to channel A or channel
B INPUT connector.

ITOTA-R-BA

. Obtain a base line (Figure 3-1, 3-2).

. Adjust POSITION for desired vertical position of

display.

CHOPPED OR ALTERNATE, DUAL CHANNEL

. Set DISPLAY to CHOP or ALT position.

. Perform steps 2 through 6 (A or B, single channel)

tor both vertical channels.

Figure 3-4. Single and Dual Channel Operation
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Operation

i 5, 1797A OSCILLOSCOPE

HEWLETT « PACKARD

INT F.NSIHI'

CHANNEL A CHANNEL B
VOLTS/ DIV VOLTS/DIV

VERNIER UNCAL

HORIZONTAL w
POSITION

Y VERNIER
VERNIEF--NCAL
TRIGGER HOLDOFF c
TRIGGER
LEVEL

@

B e swoue o‘:.u [EG)vomm 5] o

-@E@E

e swEEP MODE ———————
[ m—— rmcsea
] oc e ] WFEREI  LFRE

3 EXT
1 TRIG
INPUT

A+ B OPERATION

1. Set DISPLAY to A + B.
2. Set Coupling to AC or DC.
3. Set VOLTS/DIV to desired range.

4. Connect desired vertical signals to channel A and
channel B INPUT connector.

5. Adjust channel A POSITION and channel B POS-
ITION controls for desired display on screen.

ITOTA-R - 94

NOTE
In the A + B mode only one trace is
observed. This trace is the sum of A+ B
and either channel POSITION control
will vary the vertical position display.
A — B OPERATION
A. Repeat steps 1 and 2 of A + B operation.

B. Press B POL pushbutton in (INVT).

C. Repeat steps 3 through 5 of A + B operation.

Figure 3-5. A + B and A — B Operation
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( ) V23t gtcisancare

‘-NTS.‘:SII ¥
=g
J

BEAM FINDER

CHANNEL B
VOLTS/DIV

CHANNEL A
VOLTS/ DIV

VERNIER UNCAL

MAIN
SWEEP
1 i VERNER
EL - VERNIEFSINCAL
[ CAL 1VOLY . @
b isromaris THIGGER HOLDOFF
’ TRIGGER
i LEVEL
- + i
(@ e (@

HORIZONTAL \

FOCUS

\
AU taia | smoie  meset [EigJuoms 5] 0

ME@C

b SWEEP MODE

DC BALANCE ADJUST

. Set DISPLAY to A.
. Set Coupling to GND.
. Obtain a base line (Figure 3-2, AUTO).

. Adjust DC BAL until vertical trace does not shift
when turning VOLTS/DIV vernier from CAL to
maximum attenuation.

BW N =

(44

ITOTA-R -104

NOTE

If trace is not on CRT screen. Press
BEAM FINDER pushbutton and adjust
DC BAL until trace remains on screen.

. Repeat steps 1 thru 4 for channel B.

Figure 3-6. Amplifier Balance Adjust
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Operation

o O s W N

" | 1707A OSCILLOSCOPE

= PACKARD

HEWLETT
INIiNSfITY

9

BEAM FINDER

CHANNEL A
VOLTS/DIV

@ INPUT
D TR

STULONT AL
FOCUS :'lJSlT-ION

)

SCALE iLLum
SWEEP

TRACE ALIGN
‘ VERNIEFSINCAL g
CAL 1 ¥OLT @
C‘l .JI
TRIGGER HOLDOFF
ASTIGMATISM -
o TRIGGER

LEVEL

@i@fi

. Obtain a base line as shown in Figure 3-2.

. Apply signal to channel A INPUT.

. Set MAIN TIME/DIV to desired sweep speed.
. Set DELAYED AUTO/TRIG to AUTO.

. Set DELAYED TIME/DIV to desired setting.

. Adjust DELAY TIME so intensified portion of trace

is over area of trace to be investigated.

ITOTA-R-1IA

7. Turn sweep mode switch to DELAYED SWEEP,
Intensified portion of main sweep is now displayed
across entire CRT.

8. If jitter is observed on delay sweep, set DELAYED
AUTO/TRIG to TRIG. This allows the instrument
to trigger on the signal of interest and reduces jitter.

9. Adjust DELAYED TRIGGER LEVEL for a stable
display.

Figure 3-7. Delayed Operation



Operation

b. Set INTENSITY, FOCUS and POSITION controls
for desired display in center of screen.

c. Connect CAL 1 VOLT output to channel A INPUT,

d. Adjust MAIN TRIGGER LEVEL for stable display.
Observe six positive going pulses with the leading edge of
the first and sixth pulse on the first and eleventh vertical
graticule lines respectively (£10%).

e. Set DELAYED TIME/DIV to 0.2 mSEC. Observe an
intensified portion of sweep.

NOTE

Intensified portion should cover 4 to 5
divisions.

f. Adjust DELAY TIME until the intensified portion
is centered on the CRT.

g. Set sweep mode switch to DELAYED SWEEP.
Observe that intensified portion is expanded to full 10
divisions.

h. Set sweep display switch to MAIN SWEEP.

i. Vary DELAY TIME control. Observe that intensi-
fied portion moves smoothly along the display.

j. Set DELAYED AUTO/TRIG control to TRIG.

k. Adjust DELAYED TRIGGER LEVEL for a stable
intensified portion of the trace.

I. Vary DELAY TIME control. Observe that leading
edge of intensified portion jumps from one positive slope
leading edge to next.

m.Set DELAYED TIME/DIV to OFF.

n. Rotate MAIN VERNIER ccw to stop. Observe 15
or more pulses between first and eleventh graticule lines.

o. Disconnect calibrator signal from vertical amplifier.

p. Set MAIN TIME/DIV to .1 SEC and MAIN TRIG-
GER LEVEL to cw position.

g. Set AUTO/NORM to NORM and select SINGLE
operation.

r. Press RESET pushbutton. Observe no sweep.

s. Rotate MAIN TRIGGER LEVEL to full ccw posi-
tion. Observe one sweep and RESET indicator goes off
after sweep.
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t. Set AUTO/NORM to AUTO.

u. Press RESET pushbutton. Observe one sweep.

3-35. OPERATING INFORMATION.

3-36. The following paragraphs provide additional infor-
mation concerning use of specific function over another.

3-37. AUTO VERSUS NORM.

3-38. In AUTO operation, there will always be a baseline
except in trigger operation. A trigger of 40 Hz or higher
overrides AUTO operation and produces a stable presenta-
tion. Adjustment of MAIN TRIGGER LEVEL may be
necessary for a stable display. If the trigger is 40 Hz or
less NORM operation must be used. A trigger signal is
always needed in NORM to generate a sweep.

3-39. AUTO delayed sweep operation is achieved when
DELAYED AUTO/TRIG button is out. This causes the
delayed sweep to start at the end of delay time as set by
the DELAY TIME control. When the DELAYED AUTO/
TRIG is in depressed position, TRIG, the delayed sweep
is started by the first trigger signal after the delay time as
set by DELAY TIME control. That is, providing the
DELAYED TRIGGER LEVEL is adjusted for stable
sweep. In this mode, the delay time is longer than that
set by the DELAY TIME control.

3-40. AC VERSUS DC.

3-41. AC coupling removes the dc level of trigger signals
and attenuates signals below about 20 Hz. For example,
if the trigger signal contains vertical position voltage,
extreme levels can cause the signal to move out of the
trigger level range of the Model 1707A and lose the trigger
operation, Use LF REJ coupling to prevent low frequency
noise from triggering the sweep.

3-42. DELAYED SWEEP.

3-43. After obtaining a desired display, any portion can
be expanded up to 10 ns per division with 5% accuracy
{(X10 magnification) or 100 ns per division with 3% ac-
curacy. This permits viewing of critical risetimes or signal
shapes with increased resolution. The portion to be
expanded is selected by the DELAY TIME control in main
sweep operation. It is then expanded to the sweep speed
selected by the DELAYED TIME/DIV switch after delay-
ed sweep operation is selected. Because the sweeps are
independent, if the MAIN VERNIER is out of CAL
position the delayed sweep is still calibrated.

3-44. Sweep jitter can be reduced by use of the delayed
operation., By using TRIG mode instead of AUTO in
delayed sweep operation, the delayed sweep starts on a
new trigger. This reduces the jitter that has accumulated
since start of the main sweep.
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Theory

SECTION IV

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2.  This section contains both an overall and detailed
explanation of circuit theory. Refer to the overall block
diagrams and Schematics in Section VIII while reading
the theory.

4-3. _GENERAL THEORY.

4-4.  Anoverall explanation of circuit operation based on
block diagrams (Figure 8-12 and Figure 8-13 ) is presented
to generate a basic understanding of the instrument in
preparation for the detailed theory that follows. For
simplicity, the block diagrams are drawn for function and
do not show all circuit details.

NOTE

For circuit theory, a logic high (1) is a
more positive voltage and a logic low (0)
is a less positive voltage.

4-5. This instrument consists of a CRT, line rectifier,
gate assembly, and three modules. The modules are as
follows: vertical amplifier modules containing attenuators,
vertical preamplifier, delay line and vertical output ampli-
fier; horizontal amplifier module containing trigger assem-
bly, horizontal mother board, main and delayed integrator,
main and delayed sweep time assembly, hold-off and
comparator, horizontal mode assembly, horizontal pre-
amplifier and horizontal output amplifier; and, power
supply module containing low voltage mother board, low
voltage converter, low voltage rectifier and filter, and high
voltage oscillator.

4-6. BLOCK DIAGRAM (SCHEMATIC 1).

4-7. INPUT ATTENUATOR.

4-8. The attenuators are compensated voltage-divider
types. They provide division ratios of 1, 2,5, 10 and 100
giving nine separate sensitivities. Each input sensitivity
range has an input capacitance adjustment and an atten-
uator compensation adjustment, Coupling (AC, GND, and
DC) is also controlled in the attenuator stages.

4-9. VERTICAL PREAMPLIFIER.

4-10. The vertical preamplifier provides amplification to
the input signals for drive to the vertical output amplifier,
Channel A sync and composite sync signals originate in
the vertical preamplifier. The sync signals are applied to
the trigger assembly for internal triggering. Channel

switching, chop operation, and display mode are also
accomplished in the preamplifier (Schematic 7).

4-11. DELAY LINE.

4-12. The delay line provides approximately 160 ns delay
to the vertical signal allowing the horizontal circuits suffi-
cient time to react to the trigger signal so the display is in
the proper time relationship.

4-13. VERTICAL OUTPUT AMPLIFIER.

4-14. The vertical output amplifier provides drive to the
CRT vertical plates.

4-15. TRIGGER CIRCUITS.

4-16. The trigger assembly provides the main and delayed
trigger signals. Sweep mode and trigger mode are selected
in this assembly. The main trigger circuits provides two
outputs to the main integrator (Schematic 10). One output
is the main trigger and the other output is the bright line
auto output. The bright line auto output is provided in
AUTO mode only. The delayed trigger circuit provides
the trigger to the delayed integrator (Schematic 12).

4-17. MAIN INTEGRATOR.

4-18. The main integrator initiates a horizontal sweep
from the trigger input. When the trigger signal is applied
to the input amplifier, the Miller integrator activates and
produces the horizontal sweep ramp. The Miller integrator
is connected to the main sweep timing components
(Schematic 11). The MAIN TIME/DIV switch controls
the ramp output from the Miller integrator. The output
of the Miller integrator is amplified and applied to the
horizontal amplifier circuits.

4-19. The horizontal sweep is also compared to a 12-volt
reference by the ramp comparator which drives the main
integrator set-reset multivibrator. The set-reset multi-
vibrator, in conjunction with the hold-off and comparator
circuit, controls the amplitude and timing sequence of the
sweep ramp. When the sweep ramp reaches 12 volts, the
ramp comparator turns on and resets the trigger set-trigger
gates to a logic high (1). The signal from the hold-off
amplitier determines the holdoff time of the circuits and
sets the trigger set-trigger gates to a logic low (0) for a new
sweep.

4-20. When the bright line auto circuit is used, the set-
reset multivibrator provides a ground for the bright line
auto signal and terminates the sweep. This allows the
sweep signal to return to its starting point.
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4-21. At the same time the main ramp is generated, an
output is provided by the Alt amplifier back to the vertical
preamplifier J-K flip-flop for ALT operation.

4-22. HOLD-OFF AND COMPARATOR.

4-23. The hold-off and comparator establishes the time
interval between trigger points. This time interval is
adjusted by the TRIGGER STABILITY control. A signal
from the main integrator set-reset multivibrator activates
the hold-off circuit. When the hold-off is activated, a ramp,
determined by the hold-off amplifier RC circuits and the
TRIGGER STABILITY control, is generated. When this
ramp reaches a predetermined level, it activates the main
integrator set-reset multivibrator. The set-reset multivibra-
tor then sets the trigger set-trigger gates low for a new
sweep.

4-24. The main horizontal sweep ramp from the Miller
integrator also drives the comparator in the hold-off and
comparator assembly. The main sweep is compared to a
voltage set by the DELAY TIME control. When the main
sweep is equal to this voltage, the Schmitt trigger sends a
pulse to the delay integrator set-reset multivibrator. This
sets the delayed trigger set-trigger gates low and arms the
delayed integrator for a new sweep.

4-25. DELAYED INTEGRATOR.

4-26. The delayed integrator operates the same as the
main integrator except for the following differences. This
circuit has no bright line auto input. In the AUTO mode,
a voltage is applied to the input amplifier which activates
the Miller integrator for a delayed sweep signal. The
Miller integrator is connected to its own RC components
for generating the delayed sweep. Sweep limits are set by
a comparator and set-reset multivibrator as in the main
integrator.

4-27. The set-reset multivibrator has an input from the
main integrator set-reset multivibrator. If the main sweep
terminates, a voltage from the main integrator is sent to
set-reset multivibrator. The multivibrator terminates the
delayed sweep and arms the delayed trigger set-trigger
gates for a new sweep.

4-28. HORIZONTAL MODE ASSEMBLY.

4-29. This assembly controls the main or delayed display
and the trace intensity in these modes. A switch selects
the main or delayed sweep signal to be displayed.

4-30. The blanking circuit blanks the trace in the MAIN
SWEEP and DELAYED SWEEP modes. The blanking
signal is applied to the gate assembly (Block Diagram 2)
which controls the high voltage oscillator assembly.

4-31. Trace intensification of the delayed position of the
sweep in the MAIN SWEEP mode is also provided by this
circuit. When the DELAYED TIME/DIV switch is set to
some position other than OFF, the main intensity is

4.2
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reduced and the delayed sweep intensity is held at a
normal level providing trace intensification.

4-32. POWER_ SUPPLY BLOCK DIAGRAM
(SCHEMATIC 2).

4-33. LOW VOLTAGE POWER SUPPLY.

4-34. The low voltage power supply operates from three
different power sources. The sources are ac line, internal
battery or external dc line. The ac line is applied to the
input power module which is selectable for 115— or 230-
volt operation and has an ac line protection fuse. The ac
input is applied to a step-down power transformer.

4-35. The line rectifier rectifies and filters the power
transformer ac output of approximately 36 volts. This
voltage is applied to the voltage regulator and a ripple
filter which filters out the 120 Hertz ripple.

4-36. The voltage regulator output is applied to the low
voltage converter. This stage converts the input dc power
to usable output dc of different voltage levels. The low
voltage converter oscillates between 10 kHz and 45 kHz
depending upon the input voltage and the output power.

4-37. The voltage coupled from the converter to the low
voltage rectifier is filtered and applied to the low voltage
mother board which provides low voltage distribution to
the power supply module. A portion of the +15 and —15
volts is fed back to the low voltage regulator which
determines the frequency and duty cycle of the converter
for output voltage regulation.

4-38. The filtered voltages from the low voltage mother
board are coupled to the gate assembly board. The gate
assembly board provides filtering, fuse protection and
distribution of the low voltage supplies to the rest
of the Model 1701A circuits. The low voltage reg-
ulator output is also applied to the light driver which
controls the brillance of the scale illumination lights.
Scale illumination control (R3) controls the output of the
light driver.

4-39. HIGH VOLTAGE POWER SUPPLY.

4-40. The high voltage power supply consists of the high
voltage oscillator, power transformer, rectifying networks,
and high voltage multiplier. When the instrument is turned
on, the high voltage oscillator activates, coupling voltages
from pins 1 and 2 into the secondary pins 6 and 7, 5, B,
and 9. Pins 11 and 10 are connected to the filaments of the
CRT. The secondary voltage at pin 7 is connected thru
a tectifying diode to the control grid of the CRT. Pin 8
of the secondary is connected thru a rectifying diode to
the cathode. A correction voltage,coupled from this diode
back thru a resistive divider network, controls the current
source. The current source controls the oscillator ampli-
tude and thus the high voltage oscillator output. The CRT
voltages are negative except for the post-accelerator voltage.
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4-41, The CRT cathode voltage is fed back to the current
source. If the cathode voltage becomes more negative, less
current is supplied to the high voltage (hv) oscillator. With
less current supplied, the amplitude of the hv oscillator
output is reduced and the cathode voltage will return to
its normal operating value. If the cathode voltage becomes
less negative, more current is supplied to the hv oscillator.
The output amplitude now increases and the cathode
voltage again returns to its normal operating value. A 6 kv
peak-to-peak voltage is present at pin 9 of the power
transformer. This voltage is applied to the high voltage
multiplier circuit where it is tripled. The +18 kV output
is applied to the post accelerator of the CRT.

4-42. GATE AMPLIFIER.

4-43. The gate amplifier has five inputs. One input is from
the INTENSITY control, another input is the blanking
from the horizontal mode assembly, a third input is the
chop blanking input from the vertical preamplifier, a
fourth input is from the BEAM FINDER when connected
and a fifth input is from the Z-AXIS INPUT. All of these
inputs control the intensity or the A-axis of the CRT. The
output from the gate amplifier to the CRT grid increases
or decreases the intensity of the display.

4-44. DETAILED CIRCUIT THEORY.

4-45. The following detailed theory is subdivided accord-
ing to module and referenced to the fold-out Schematics
in Section VIII. Each Schematic is numbered and indexed
in the appropriate test for easy location.

4-46. INPUT ATTENUATORS (SCHEMATIC 3).

4-47. GENERAL INFORMATION.

4-48. The 75 MHz attenuators provide attenuation, cou-
pling selection, attenuator compensation, and input capac-
itance adjustment. The attenuators are compensated volt-
age-divider types divided into two cascaded sections. The
front section provides a division ratio of 1, 10, and 100.
The rear section provides division ratios of 1, 2, and 5.

4-49. INPUT.

4-50. S1 provides a choice of coupling. Choices are AC,
DC, or GND. C1 provides a cutoff frequency of 10 Hz in
the AC position.

4-51. ATTENUATOR STAGES.

4-52. C8 and C9 provide attenuator compensation for the
first portion of the attenuator. These two components are
adjusted for best frequency response. C4 and Cb provide
input capacitance adjustment. These two components
standardize the input capacitance of the attenuator so
that when a compensated probe is used its compensation
remains constant as the attenuator ranges are switched,
C18 and C19 provide attenuator compensation for the rear
section of the attenuator. C13 and C14 provide input
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capacitance adjustment. RC networks ASC1/R1 protect
the input FET A5A4Q1 from high input voltages if the
attenuator is set to a high sensitivity range.

453. VERTICAL PREAMPLIFIER (SCHEMAT-
IC4,5, 6and7).

4-54. GENERAL INFORMATION.

4-55, The vertical preamplifier circuits provide the follow-
ing functions:

a. Amplification of signals from the input attenuators.
b. Generation of channel A and composite sync signals.
c. A+ B and A — B operation.

d. Type of display.

4-56. Front-panel controls to the vertical preamplifier
determine dc balance, position, calibrated amplification
of the amplifiers, choice of display, and trigger.

4-57. INPUT STAGES (SCHEMATIC 4).

4-58. Since channel A and channel B are similar, only
channel A will be described in detail. Where channel B
differs from channel A, the difference will be described.

4-59. ABA4CR1/CR2/CR5/CR6 form an over-voltage pro-
tection circuit. If the input voltage from the attenuator
exceeds 1.2 volts, these diodes conduct, limiting the volt-
age applied to the input of ABA4Q1. A5A4R1 limits the
signal current to the gate of A5A4Q1. ABA4C3 ensures
maximum response with no loss of high frequency signal.

4-60. The signal from the emitter of ASA4Q5 is applied
to the differential cascode amplifier ABA4Q9/Q13 and
AB5A4Q10/Q14. The single-ended signal is converted to a
differential signal by coupling ABA4Q9 and Q10 emitter
current through ASA4R38. High frequency adjustment is
accomplished by ASA4C25. The gain of the cascode am-
plifier is controlled by R5 and R11 which shunts current
from the emitters of ABA4Q13/Q14. Differences in the
base-to-emitter voltage drop of A5A4Q13/Q14 are com-
pensated by adjusting Channel A DC Bal ABA4R43. The
over-all DC level is adjusted by DC BAL R3.

4-61. The front-panel POSTION control ASA4R59 es-
tablishes the signal current at the emitters of A5A4Q22/
Q23 determining the vertical postion of the trace on the
CRT.

4-62, CHANNEL SWITCHES (SCHEMATIC 5).

4.63 . Channel switches A5A4Q22/Q23 are controlled by
ABA40Q20. A5A4Q20 is controlled by the J-K flip-flop,
ABA4U2. ABA4U2 is controlled by the DISPLAY switch.
If Channel A display is not used, the base of Q20 goes high,
forward biasing Q20. This forward biases ASA4CR10/
CR11 turning off ABA4Q22/Q23, preventing a display on
this channel.
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4-64. The Channel B switches operate in the same manner
except there are two sets of transistors. AbA4Q25/Q26
are used for the B POL NORM polarity display. A5A4Q24/
Q27 are used for the B POL INUT polarity display. The
two transistor groups are controlled by the position of B
POL switch A5S1. Depending upon the postion of ABS1,
+5 volts is applied to the base of the appropriate trans-
istors, The two displays are summed at the collectors of
ABA4Q22/Q23 and applied to feedback amplifier
ABA40Q28/Q29. AbA4R75/R76 compensates for the col-
lector to base capacitance of the transistors.

4-65. CHANNEL A SYNC AMPLIFIER.

4-66. Transistor AbBA4Q18 sums the current from
A5A405 and the channel A sync zero control ABA4R66.
A5A4Q17 provides the amplifier a gain of 10. This gain
provides 100 mV of signal for each division of display
deflection. Emitter follower A5A4Q19 provides low im-
pedance drive to the trigger circuit.

4-67. COMPOSITE SYNC AMPLIFIER.

4-68. ABA40Q30/Q31 are the composite sync take-off
transistors. The collector output of AB5A4Q30 is fed
through the DISPLAY switch A5S2 to sync take-off am-
plifier ABA4Q38/Q39.

4-69. ABA4039 provides a low impedance output to
drive the trigger circuit. Composit sync adjust ASA4R81
controls its output current to the sync take-off amplifier.
ABA4RS81 is adjusted for a sero-volt output from the com-
posite sync amplifier with zero volts in.

4-70. DELAY LINE.

4-71. The delay line provides 160 ns delay to the vertical
signal. This allows the horizontal circuits sufficient time
to react so the display is in the proper time sequence.

4-72. VERTICAL OUTPUT AMPLIFIER.

4.73. The output signals from the delay line drive
A5A5Q1/Q2. Complementary current from A5A5Q1/Q2
drives shunt feedback amplifiers ABA5Q4/Q5. High fre-
quency adjustment ABALC7Y is adjusted for optimum
pulse response shaping. Feedback in A5BA5Q4/Q5 corrects
pulse response due to collector to base capacitance. The
outputs of the shunt amplifiers drive cascode amplifiers
consisting of ABA5Q6/Q7/Q8/Q9. High frequency adjust-
ments. ABA5C12/R30 adjusts the output for optimum
pulse response.

4-74, BEAM FINDER.

4-75. Current for operation of the cascode amplifier flows
through the normally closed contacts of the BEAM
FINDER switch S3. When the switch is pressed, the con-
tacts are opened and the current source for the amplifier
is reduced by ABABR1b5. This limits the output of the
amplifier and returns the trace to the CRT.

4-4
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4-76. STEERING LOGIC CIRCUIT (SCHEMATIC 7).

4-77. The gates of ABA4U1 drives multivibrator
A5A4034/Q35 and ABA4U2, Inputs to A5A4U1 are from
the DISPLAY switch and main integrator stage (Schema-
tic 10). Gates UTA and U1B control the multivibrator and
U1C and U1D control U2,

4-78. In all positions of the DISPLAY switch ABS2
(except CHOP), the first rear section (1R) is grounded.
When a ground is connected, pin 2 of U1A is low, pin 3
of U1A is high, and pin 6 of U1B is low, holding
ABA4Q34 base low. This prevents the multivibrator from
running.

4-79. In the CHOP mode, this ground is removed and the
multivibrator is activated. This is an astable multivibrator
which free runs at approximately 100 kHz. The collector
output of A5A4Q34 is applied to U1C pin 12. U1C and
U1D drive U2. As the output of U1D pin 8 goes high and
then low, the Q and Q outputs from U2 alternate high and
low. In one state, U2 pin 9 (Q) and pin 4 are high, which
turns on ABA4Q36. A5A4Q36 inverts the signal and
drives channel control switch A5A4Q20 (Schematic 5).
When another input pulse is applied to U2, pin 11 (Q)
and pin 6 go high, turning on channel B control,
ABA4Q37. This drives channel control switch ABA4Q21
(Schematic 5).

4-80. In the ALT mode, an input signal from the main in-
tegrator. is applied to U1C pin 13. This causes U2 to
change state at the end of every sweep. When this happens,
channel A A5A4Q36 is on for one sweep and channel B
AB5A4Q37 is on for the next sweep.

4-81. Chopped blanking from A5A4Q34/Q35 is provided
through ABA4CR15 to the gate assembly (Schematic 16).

4-82. DISPLAY SWITCH.

4-83. The five section of the DISPLAY switch control
chopped blanking, the type of signal applied to the trigger
circuit, and operation of U2, Section 1R controls U1A
and U1B which controls the multivibrator. Section 2R, in
the A + B mode, applies +15 volts to the A + B BAL con-
trol which is adjusted for maximum dynamic range of
amplifiers ABA4Q28/Q29 (Schematic 5). Section 2F picks
the type of sync signal to be applied to the trigger circuit.
In the A, B, A + B mode the sync signal applied to the
trigger is on the signal display. In the ALT and CHOP
modes, the channel A sync is used, Section 1F controls
the state of U2, In the A position, U2 is locked up to turn
A5A4Q36 on. In the A + B mode both A5A4Q36/Q37 are
turned on. In the CHOP and ALT mode U2 is alternated
per input signal from U1D. In the B mode of operation,
U2 pin 11 and 5 (Q) is high and ABA4Q37 is on.

4-84. TRIGGER ASSEMBLY (SCHEMATIC 8,9).

4-85. GENERAL INFORMATION.,

4-86. The trigger assembly consists of the main and de-
layed trigger circuits. The main trigger has choice of trig-
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ger coupling. Choices are INT/EXT, AC/DC, LF REJ and
HF REJ. The delayed trigger is triggered internally and
has choice of AC or DC coupling.

4-87. The main trigger provides two outputs to the main
integrator (Schematic 10). One output is the main trigger
signal and the other is the bright line auto signal. The
delayed trigger provides a trigger to the delayed integrator
(Schematic 12).

4-88, MAIN TRIGGER (SCHEMATIC 8 ).

4-89. Input to the main trigger circuits is from the vertical
preamplifier (Schematic 7) in the INT position, and from
EXT TRIG INPUT, in EXT position. S2 provides AC or
DC coupling. S3 and S4 provide LF REJ and HF REJ
coupling.

4-90. Network AB6A2R5/C3 protects FET A6A2Q1/Q2
from being overdriven. Diode array A6A2CR1 through
CR4 protects A6A2Q1/Q2 from over voltage. These diodes
on at 1.5 volts, clamping the input signal.

4-91. One half of the trigger circuit amplifies the signal
and the other half determines the triggering point set by
MAIN TRIGGER LEVEL R1. S5 (SLOPE) determines
which half of the trigger circuit amplifies the signal and
which half provides the triggering point. A6A2Q1/Q2 are
connected in a source follower configuration providing
high input impedance A6A2Q3/Q4 provide low impedance
to drive the rest of the active components.

4-92. CURRENT STEERING SWITCHES (SCHEMATIC
9).

4-93. A6A2Q15/Q16 are current steering switches which
drive the set-trigger gates (U1A and U1B). Normally the
non-inverting outputs of both gates are high. When a
trigger signal is applied, current through A6A2Q15 in-
creases. This current is drawn through A6A2R52 causing
U1A pin 4 to go low. When pin 4 goes low, pin 6 goes low.
With pin 6 low, pin 11 of U1B is also low. Trigger sensi-
tivity, ABA2R45, is adjusted so ABA2Q15 changes the
state of U1A but A6A2Q16 has insufficient current to
change the state of U1B. This allows U1B to set up one
one-half cycle and change states on the other half.

4-94. As the current through A6A2Q16 increases, U1B pin
8 goes low and pin 9 goes high. When pin 8 goes low,
ABA2Q19 turns on providing a trigger signal to main inte-
grator ABA3Q1 (Schematic 10).

4-95. BRIGHT LINE AUTO CIRCUIT.

4-96. The bright line auto circuit consist of A6A2Q23/
Q24/Q25/Q26 and Schmitt Trigger A6A2Q27/Q28. When
U1B activates, A6A2Q20 turns off. A6A2Q23 turns on and
saturates, The collector of A6A2Q23 is coupled to the
base of A6A2Q24. This coupling keeps A6A2Q24 off and
ABA2023 on even though AB6A2Q20 is turned back on.

4-97. If a trigger signal has not been applied, the collector
voltage of ABA2Q23 decays through RC network
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ABA2R61/C13. When the voltage decays to about 16
volts, A6A2CR7 is forward biased. This turns A6A2Q25/
Q26 on. When A6A2Q26 turns on, Schmitt Trigger,
ABA2Q27/Q28, is activated. Current through AGA2R69
turns on main integrator ABA3Q1 (Schematic 10). This
activates the sweep.

4-98. DELAYED TRIGGER.

4-99. The delay functions are identical to the main
trigger except it has no bright line auto circuit. The
trigger signal is coupled from A6A2Q21 to delayed inte-
grator ABA4Q1 (Schematic 12),

4-100. MAIN INTEGRATOR (SCHEMATIC 10).

4-101. GENERAL INFORMATION.

4-102. The main integrator in conjunction with the main
sweep time assembly (Schematic 11) generates the main
sweep ramp applied to the horizontal circuits (Schematic
15), provides main blanking to the horizontal mode
assembly (Schematic 15), and alternate triggering to the
vertical preamplifier (Schematic 7). The set-reset multi-
vibrator terminates the main sweep, terminates the delay-
ed sweep if the main sweep terminates, and set the trigger
set-trigger gates high to initiate a new trigger.

4-103. INPUT.

4-104. A6A3Q1 has two inputs; one is the main trigger
through pin K and the other input is the bright line auto
signal through ABA3CR1/CR2. Either input will turn
ABA3Q1 on. When A6A3Q1 turns on, AGA3Q4 turns
off, inverting the signal on the collector of A6A3Q1. This
inverted signal is the alternate triggering signal to the vert-
ical preamplifier (Schematic 7).

4-105. Main blanking is also controlled when ABA3Q1
turns on. When ABA3Q1 is on, a ground is provided
turning the horizontal mode blanking circuit off (Sche-
matic 15). This allows the trace to be seen on CRT. When
ABA3Q1 is off, the blanking circuit is on, blanking the
CRT.

4-106. When ABA3Q1 is on, current is drawn through
ABA3CR9 turning off AGBA3Q6. With ABA3Q6 off, the
Miller integrator ABA3Q7/Q8, in conjunction with the
main timing components on Schematic 11, generates a
positive-going ramp. The ramp is amplified by AGA3Q9
and applied to the horizontal mode assembly (Schematic
15). '

4-107. COMPARATOR.

4-108. The ramp is also coupled back to comparator
AB6A3Q2/Q5. This circuit sets the ramp limits from +2
volts to +12 volts. The 2-volt limit is set by current flow
through A6A3R9/CR12/Q5 to ground. The 12-volt limit
is set as follows: When the ramp applied to AGA3Q5
reaches 12 volts, current through AGA3R8 flows through
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ABA3Q2 which is referenced to +12 volts. This turns
ABA3Q3 on which applies a low to U1 pin 5 of set-reset
multivibrator U1. When pin 5 goes low, pin 6 goes high.
This high is applied back to A6A2 trigger set-trigger gates
UTA and U1B. When ABA2U1B goes high the sweep is
terminated by turning Q1 off.

4-109. If the bright line auto signal is operating the fol-
lowing action will occur. When the ramp reaches 12 volts,
pin 6 of U1B goes high. This high is applied to U1A pin 2.
U1A pin 12 goes low, forward biasing ABA3CR3. This
provides a ground, removing the bright line auto signal
from ABA3Q1, terminating the sweep.

4-110. The hold-off time is also applied to the set-reset
multivibrator. While the hold-off time is in process, pin 1
U1A is low. This causes U1B pin 6 output to be high,
locking the trigger set-trigger gates preventing a sweep. At
the completion of hold-off time, UTA pin 1 goes low
which applies a low to the trigger set-trigger gates allowing
the trigger circuit to function on the next trigger signal.

4-111. Light driver, A6A1Q1, turns off the RESET light
DS2 when the output from U1B is high (sweep off).

4112. MAIN SWEEP TIME ASSEMBLY (SCHE-
MATIC 11).

4-113. GENERAL INFORMATION.,

4-114. The main sweep timing components are tied to the
main sweep Miller integrator. Except for the two fastest
sweep speeds (.1 and .2 usec) the RC timing is determined
by the main sweep time assembly. The capacitor for the
two fastest sweep speeds on the main integrator board is
ABA3CS.

4-115. OPERATIONAL AMPLIFIER.

4-116. The operational amplifier, A6ASBQ1A/B/Q2/Q3,
is connected in an inverting configuration. Since it is ref-
erenced to a regulated positive voltage (+15 volts), it
produces a negative voltage at its output. This negative
voltage is connected through one of the timing resistors to
the Miller integrator (Schematic 10). Feedback for the
amplifier is provided by AG6A5R10.

4-117. When VERNIER A6R4 is used (out of CAL posi-
tion), the +15 volt reference is reduced to some other
voltage. This causes the operational amplifier output to

rise toward ground. When the output rises toward ground,
the sweep runs more slowly.

4-118. DELAYED INTEGRATOR (SCHEMATIC
12, B

4-119. GENERAL INFORMATION.

4-120. The delayed integrator in conjunction with the
delayed sweep time assembly (Schematic 13) generates
the delayed sweep ramp applied to the horizontal circuits
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(Schematic 15), and provides delayed blanking to the hori-
zontal mode assembly (Schematic 15).

4-121. The set-reset multivibrator terminates the delayed
sweep, and sets the delayed trigger set-trigger gates to a
high state to initiate a new trigger.

4-122. A6A4Q1 has two inputs: one is the delayed trigger
through pin K and the other is +15 volts for AUTO oper-
ation through AB6A4CR1/CR2. Either input will turn
AB6A4Q1 on. Delayed blanking is controlled when A6A4Q1
turns on which provides a ground through A6A4Q1, turn-
ing the horizontal mode blanking circuit off (Schematic
15). This allows the trace to be seen on the CRT. When
ABA4Q1 is off, the blanking circuit is on, blanking the
CRT.

4-123. When A6A4Q1 is on, current is drawn through
ABA4CR9 turning off A6A4Q6. With ABA4Q6 off, the
Miller integrator A6A4Q7/Q8 in conjunction with the
delayed timing components on Schematic 13, generates a
positive going ramp. The ramp is amplified by A6A4Q9
and applied to the horizontal mode assembly (Schematic
15).

4-124. COMPARATOR.

4-125. The ramp is also coupled back to comparator
ABA4Q2/Q5. This circuit sets the ramp limits from +2
volts to +12 volts, The 2-volt limit is set by current flow
through A6A4R9/CR12/Q5 to ground. The 12-volt limit
is set as follows. When the ramp applied to A6A4Q5
reaches 12 volts, current flows through A6A4R8/Q2 which
is referenced to +12 volts. This action turns A6A4Q3 on,
applying a low to U1 pin 5 of set-reset multivibrator.
When pin b goes high, pin 6 goes high. This high is applied
back to ABA2 trigger set-trigger gates U2A and U2B.
When ABA2U2B goes high, the sweep is terminated by
turning A6A4Q1 off.

4-126. In AUTO operation the following action will
occur: when the ramp reaches +12 volts, pin 6 of U1B
goes high. This high is applied to pin 2 of UTA. U1A pin
12 goes low forward biasing ABA4CR3. This provides a
ground, removing the +15V drive to A6A4Q1, terminating
the sweep.

4-127. The delayed set-reset multivibrator is controlled
by two other inputs. One input is from the comparator
Schmitt trigger (Schematic 14) and the other from the
main integrator set-reset multivibrator (Schematic 10). The
Schmitt trigger input activates the set-reset multivibrator
when the main sweep voltage equals the voltage set by the
DELAY TIME control. This input provides a ground for
the +15 volts to A6A4Q1 in the AUTO mode and sets the
trigger set-trigger gates (Schematic 9) for a new sweep in
the. TRIG mode.

4-128. The main integrator input terminates the delayed
sweep if the main sweep terminates before the comparator
Schmitt trigger is activated. U1B pin 4 goes low and pin 6
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goes high resetting the trigger set-trigger gates high for a
new sweep. With the trigger gates high, delay integrator
ABA4Q1 turns off terminating the sweep.

4-129. DELAYED SWEEP TIME ASSEMBLY
(SCHEMATIC 13).

4-130. GENERAL INFORMATION.

4-131. The delayed sweep timing components are tied to
the delayed sweep Miller integrator. Except for the two
fastest sweep speeds (.1 and .2 usec) the RC timing is
determined by the main sweep time assembly. The capaci-
tor for the two fastest sweep speeds on the delayed inte-
grator board is AGA4CS8.

4-132. OPERATIONAL AMPLIFIER.

4-133. The operational amplifier AGA6Q1A/B/Q2/Q3, is
connected in an inverting configuration. Since it is ref-
erenced to a regulated positive voltage (+15 volts), it pro-
duces a negative voltage at its output. This negative volt-
age is connected through one of the timing resistors to the
Miller integrator (Schematic 12). Feedback for the am-
plifier is provided by A6AG6R10.

4-134. When VERNIER AG6R5 is used (out of CAL posi-
tion), the +15-volt reference is reduced to some other
voltage. This causes the operational amplifier output to
rise toward ground. When the output rises toward ground,
the sweep runs more slowly.

5. HOLD-OFF AND COMPARATOR (SCHE-
MATIC 14),

4-136. GENERAL INFORMATION.

4-137. This assembly determines the hold-off time be-
tween sweeps. The output from the hold-off amplifier is
connected to the main integrator set-reset multivibrator.
The multivibrator prevents the trigger gates (Schematic 9)
and main integrator (Schematic 10) from functioning dur-
ing hold-off time.

4-138. The comparator circuit compares the main sweep
against a voltage set by the DELAY TIME control. When
the main sweep reaches the voltage level set by the DELAY
TIME control, the comparator activates the Schmitt trigger.
The Schmitt trigger output is applied to the delayed inte-
grator. This output turns the delayed integrator off, ter-
minating the delayed sweep.

4-139. RAMP GENERATOR.

4-140. When the main integrator set-reset multivibrator
goes high at the end of a sweep, a high is applied to
ABA7Q1. This high turns ABA7Q1 on and ABA7Q4 off.
When ABA7Q4 turns off, an exponential ramp is generated
at the collector of A6A7Q4. This ramp is determined by
ABA7C5/C6/C7/C8/R13 and TRIGGER HOLD-OFF con-
trol A6R7. ABA7C5/C6/C7 are controlled by the position
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of the MAIN TIME/DIV control, The ramp starts at +15
volts and when it reaches approximately O volts, turns on
hold-off amplifier AGA7Q7.

4-141. HOLD-OFF AMPLIFIER.

4-142. A6A7Q7 turns on when the ramp reaches 0 volt.
This turns ABA7CR6 on and couples a low to the main
integrator set-reset multivibrator, This activates the multi-
vibrator and resets the trigger gates low to operate on the
next trigger signal,

4-143. COMPARATOR.

4-144. Ramp comparator A6A7Q2/Q3/Q5/Q6 compare
the main sweep against the voltage from the DELAY
TIME control. When the voltage from the main sweep
ramp equals the voltage from the DELAY TIME control,
ABA7Q3 turns on. This turns on A6A7Q6 and Schmitt
trigger U1. When U1 turns on, pin 12 goes from a high to
a low state. This output pulse differentiated by
ABA7C9/R15 and sent to the delayed integrator as a
reset pulse.

HORI L
(SCHEMATIC 15).

E__ASSEMBLY

4-146. GENERAL INFORMATION.

4-147. The horizontal mode assembly determines the type
of display (main or delayed) and provides various blanking
signals to the gate assembly (Schematic 16).

4-148. DISPLAY SWITCH.

4-149. Display switch S1 picks the main or delayed sweep
signal to be applied to the horizontal preamplifier
assembly.

4-150. BLANKING CIRCUIT.

4-151. The blanking circuit provides main blanking, delay-
ed blanking, and trace intensification to the gate assembly.
Input from the main and delayed integrator determine the
output to the gate assembly. Normal blanking current
flows through A6A8R2/CR3 and out pin 7 to the gate
assembly (Schematic 16). Inputs to this circuit at pin 8
and pin J are such that when the sweep is off, a high is
applied to the input and when the sweep is running a low
is applied. When a high is applied from ABA3Q1 or
AB6A4Q1, ABABCR3 is forward biased and blanking cur-
rent is applied to the gate circuit. When a low is applied
(ABA3Q1 or A6A4Q1 on), the blanking current is shunted
to the integrator circuits (Schematics 10 and 12).

4-152. Trace intesification is provided when the DELAY-
ED TIME/DIV switch is moved from the OFF position
while in the MAIN SWEEP mode. AGABCR1 is normally
on in the OFF position. When the ground is removed,
ABABCR1 turns off and ABABR1/CR2 increase current
flow to the gate. This current dims the trace but is insuf-
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ficient to blank the trace. When the delayed sweep turns
on, thisincrease in current flow goes out pin J to A6A4Q1
returning trace intensity to a normal level. When delayed
sweep is used, it controls the blanking as the main sweep
did.

4.153. HORIZONTAL PREAMPLIFIER ASSEM-

BLY (SCHEMATIC 15).

4-154. GENERAL INFORMATION.

4-155. The horizontal preamplifier assembly amplifies the
sweep signal, provides sweep length adjustments and con-
trols the horizontal position of the trace. Trace magnifi-
cation (X10) and trace centering is also provided by this
circuit.

4-156. INPUT CIRCUIT.

4-157. The sweep signal is applied to A6A9Q1. A6A9Q1
sums the sweep and horizontal position currents. Feedback
in this stage compensates for collector to base capacitance
providing better pulse response. ABA9Q2 is a temperature
compensation amplifier,

4-158. DIFFERENTIAL AMPLIFIER.

4-159. Differential amplifier AG6A9Q3/Q4 converts the
voltage signal from A6A9Q1/Q2 to a current signal. Trace
magnification is also controlled by ABA9Q3/Q4. When
the MAG (X10) pushbutton in engaged, the gain of the
differential amplifier is increased by a factor of 10. When
the BEAM FINDER is pressed, less current is supplied to
ABA9Q3/Q4 limiting its amplification range. This allows
the trace to return to the viewing area. U1 and U2 provide
level shifting and drive the output amplifier assemblies.

4-160. HORIZONTAL OUTPUT AMPLIFIER
(SCHEMATIC 15).

4-161. GENERAL INFORMATION.

4-162. The horizontal output amplifier is a class B
amplifier used to drive the horizontal plates on the CRT.

4-163. OUTPUT AMPLIFIER.

4-164. As current is applied to input, ABA10Q3, feed-
back current from output ABA10Q5, is coupled back
through A6A10R1. Since the input is connected to a rela-
tively constant point, the output voltage changes to vary
the feedback current. This voltage change is a reproduction
of the input current and is applied to the horizontal plates
of the CRT to move the trace.

4-165. GATE ASSEMBLY (SCHEMATIC 16).

4-166. GENERAL INFORMATION.

4-167. The gate assembly circuit sums current signals
from five sources and delelopes an output level which
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sets the bias on the CRT and thus controls the display
intensity. The current sources are: the input signal from
the horizontal mode assembly; the chop blanking input
from the vertical preamplifier assembly; the external Z-
axis input (if any); the current through INTENSITY con-
trol R1; and the current through the BEAM FINDER
switch when engaged.

4-168. INTENSITY CONTROL.

4-169. The intensity control establishes the reference bias
level on the CRT by setting the current level through the
summing amplifier. Increasing intensity of the display by
means of INTENSITY control will increase the con-
duction of A4Q1.

4-170. SUMMING AMPLIFIER.

4-171. Summing amplifier A4Q1 adds the five input cur-
rents and the feedback current providing an output signal
which is coupled through an emitter follower to the com-
plementary output amplifiers A4Q5/Q6. The output am-
plifiers amplify the input signal to the CRT control grid
controling the CRT trace intensity. A positive-going level
will increase the conduction of the CRT and brighten the
display.

4-172. MULTIVIBRATOR.

4-173. Emitter-coupled multivibrator A4Q7/Q8 provide
a 1 kHz, 1 volt square wave output. A4Q9 amplifies the
square wave. Cal Ampl Adj A4R29, provides amplitude
adjustment of the output calibration signal.

4-174. LOW __VOLTAGE POWER SUPPLY
(SCHEMATIC 18).

4-175. GENERAL INFORMATION.

4-176. This Schematic contains the power module, line
rectifier, part of the low voltage mother board and part
of the A4 gate assembly. The A1 power module provides
ac input power to the Model 1707A. The A2 line rectifier
rectifies the incoming ac and provides some filtering. The
trickle charge circuit for the battery is also contained on
this board. The A3A1 low voltage mother board provides
voltage regulation, filtering, and full charge current to the
battery. The A4 gate assembly has the light driver for the
scale illumination circuits and the low battery indicator
circuit.

4-177. A1 POWER MODULE.

4-178. A1F1 is the ac input fuse. A1S1 provides selection
between 115-and 230-volt operation. The ac input is ap-
plied to T1 which is a 3:1 stepdown transformer.

4-179. A2 LINE RECTIFIER.

4-180. A2Z1 rectifies the incoming signal. A2C1/C2 are
ripple filter capacitors. A2R1/CR1 provides a trickle
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charge of 40 milliamperes to the battery in AC LINE
operation.

4-181. A3A1 LOW VOLTAGE MOTHER BOARD.

4-182. A3A1Q1 and A3Q2 form aseries voltage regulator.
A3A1TR1 provides current to A3BATVR1 which sets the
base reference voltage of A3A1Q1. A3A1R4 provides cur-
rent limiting. ABA1CR1 is a protection diode for A3A1Q1
and A3Q2. ABA1C1/R3 form aripple filter. ASAT1R5/CR2
form the full charge circuit for the battery. When the in-
strument is OFF, approximately 400 milliamperes is ap-
plied to the battery. This charging current is always ap-
plied with the power MODE switch in AC LINE, the ac
power connected and the instrument POWER switch set
to OFF.

4-183. LINE SWITCHING.

4-184, POWER MODE switch S2, provides selection for
AC LINE, INTERNAL BATTERY or DC LINE. S1 pro-
vides for power on or power off. F1 is in the line during
all modes of operation. J2 provides for DC LINE input.
This input should be limited between 11.5 to 36 volts, 22
watts maximum.

4-185. A4 GATE ASSEMBLY.

4-186. A4Q2 and associated circuitry form the light driver
network. When the instrument is operated in any mode
except INTERNAL BATTERY the circuit is off, Current
flows through R11/CR10/DS1 when the instrument is
turned on. When the instrument is operated in INTERNAL
BATTERY and the battery voltage drops below 22.5 volts,
A4Q2 turns on. A1DS1/R13/C10 form a relaxation oscil-
lator which causes A4DS1 to flash. This is an indication
that the battery is discharged and further operation may
damage the battery.

4-187. A4Q10 and associatedcircuitry form the scale illu-
mination circuit. The position of A4R3 (SCALE ILLUM)
determine drive to A4Q10. Current from A4Q10 goes
through A7DS1 and A7DS2. The more A4Q10 conducts,
the brighter DS1 and DS2 will be. A4R36/CR11/CR13
provide current limiting to protect A4Q10. A4VR3 limits
the voltage across the light circuits.

4-188. The scale illumination lights will become very dim
if the instrument is operated from a dc line voltage below
approximately 18 volts.

4-189. LOWVOLTAGE POWER SUPPLY (SCHE-
MATIC 19).

4-190. GENERAL INFORMATION.

4-191. This Schematic contains the low voltage converter
protection circuits and the low voltage converter assembly.
The protection circuit protects the instrument in the event
that the regulator fails, the dc line input is more than 40
volts, or the polarity of the dc input is reversed.

Theory

4-192. A3A2 Low Voltage Converter assembly changes
the input dc voltage to usable dc voltages of different
levels. The low voltage converter assembly also contains
the regulated network which controls the converter output.

4-193. A3A1 LOW VOLTAGE MOTHER BOARD.

4-194. A3A1CR3 protects the instrument against a dc
voltage connected with the wrong polarity. If the wrong
polarity is connected, A3A1CR3 turns on and the line
fuse (F1, Schematic 18) opens. If a dc input over 40 volts
is connected, A3A1TVR3 conducts which turns on
A3A1CR6 and opens F1 (Schematic 18).

4-195. If the regulated +15-volt supply goes above approx-
imately 20 volts, bidirectional diode A3A1CR5 turns on,
A3A1CR5/C2/R9 form a relaxation oscillator whose out-
put is coupled across T1, rectified by ABA1CR4 and
filtered by A3BA1C3. Thisrectified voltage turns A3BA1CR6
on opening line fuse F1,

4-196. LOW VOLTAGE CONVERTER ASSEMBLY.

4-197. A3A2Q2 with associated circuitry form the low
voltage converter (Figure 4-1 and 8-69). This circuit
changes the incoming dc voltage to useable dc voltages of
different magnitudes A3A2R2/VR2 form a voltage source
charging A3A2C7 through A3A2R6. A3A2C7 charges to
the peak-point emitter voltage of the unijunction tran-
sistor A3A2Q1. At this voltage, A3A2Q1 conducts sup-
plying current through A3A2R12 to the base of A3A1Q2
(Figure 4-1). This current turns on A3A2Q2 allowing cur-
rent to flow in the primary winding of A3A3T1 and
A3A2T1. As the current in these windings increases, pri-
mary winding 1 and 2 (A3A2T1) induce voltage into pins
3 and 4 in such a direction as to turn A3A2Q2 on harder.
The primary current continues to increase until the core
(A3A2T1) saturates. At this point there is no longer mag-
netic coupling in A3A2T1 and A3A2Q2 turns off. When
A3A3Q2 turns off, an open circuit condition on pins 1

and 2 of A3A3T1 exists and the energy stored in the
primary windings of A3A3T1 causes a fly back voltage to

appear on the secondary of A3A3T1. This allows the
secondary circuits to conduct, charging the capacitors to
the required dc voltages.

4-198. A fly back voltage also appears in the secondary
windings A3A2T1 pins 3 and 4. This fly back voltage
turns on A3A2CR4 charging A3A2C8. When all the
energy has left the core, the cycle is repeated with
A3A2C8 aiding the turn on of A3A2Q2. The magnetic
field in the transformers provide drive for the rest of the
operation.

4-199. A3A2VR3 is a protection diode protecting
A3A2Q2 from base to collector breakdown. A3A2C1/C2
isolate the power supply from ground. Unijunction tran-
sistor A3A2Q1 fires only when the instrument is first
turned on. A3A2CR5 provides a discharge path for
A3A2C7 preventing A3A2Q1 from being turned on again,

49



Theory

Model 1707A

A3A3T
p—= + 50V
REGULATED
e
]
+ — ? E B + 15V
l e s
REGULATOR A
2 |8
» s
A ce e L 1
= 602 :) 1
e o =
A3AZT
ITOIA-A-B|

Figure 4-1. Simplified Low Voltage Converter Schematic

4-200. LOW VOLTAGE REGULATOR.

4-201. The low voltage regulator controls the duty cycle
of the low voltage converter thus controlling the output
voltage. Current into or out of pin 5 or A3A2T1 increases
or decreases the duty cycle of the low voltage converter.
An increase in current flow from pin 5 decreases the
conduction time of A3A2Q2 which lowers the output
voltage from the line rectifier filter network.

4-202. The regulated +15 volts is applied to pin 3 of the
low voltage converter assembly. The regulated —15 volts
is applied to pin 10. The —15 volts turns on reference
diode A3A2VR1. The +15 volts is compared to the volt-
age reference through A3A2R3/R4. The different current,
which results in a small voltage variation, is applied to
operational amplifier U1 which is connected in the invent-
ing mode. If the voltage at pin 2 increases, the output at
pin 6 decreases. When the output of pin 6 decreases,
A3A204 turns on harder, drawing current through pins 6
and 5 of the transformer. This increase in dc current from
pin 5 of A3A2T1 lowers the output voltage.

4-203. If +15 volts decreases, the voltage applied to pin
2 decreases causing an increase at the output of U1. When
the voltage increases A3A2Q3 turns on providing more
current into pin 5 and 6 of A3A2T1. The increase in dc
current into pin 5 increases the conduction time of
A3A202 causing the output voltage to increase.

4-204. A3A2CR1/CR2 protect U1 input. A3A2C10/R13/
C12 provides frequency compensation. U1 operates open
loop dc and closed loop ac. The closed loop feedback is
provided by A3A2C13/R14.

4-10

4-205. HIGH OLTAGE POWER PPLY
(SCHEMATIC 17).

4-206. GENERAL INFORMATION.

4-207. The high voltage power supply develops the volt-
ages used to operate the CRT. The high voltage supply
consists of a high voltage oscillator, current source, high
voltage transformer. rectifying circuits, and a high voltage
multiplier.

4-208. HIGH VOLTAGE OSCILLATOR.

4-209. High voltage oscillator A3Q1, activates when the
instrument is turned on. Current is drawn through windings
1 and 2 of high voltage transformer A3A4A1T1. This
current couples energy into windings 3 and 4. This energy
is coupled back in phase to the base of A3A4Q1, turning
A3A4Q1 on harder. The signal developed on pins 1 and 2
is stepped up by A3A4A1T1, rectified and filtered.

4-210. CRT CATHODE VOLTAGE.

4-211. AC for the CRT cathode supply is obtained from
pins 8 and 5 of high voltage transformer A3A4A1T1. This
voltage is rectified by A3A4CR8 and filtered by the asso-
ciated capacitors, providing —1700 volts to the cathode.
Feedback is coupled through RC network A3A4R5/R4,
and A3R2/R3/C2 to the base of A3A4Q1. Resistors
A3A4R1/R2/R3 form areference network. Any variation
in feedback voltage level is amplified by Darlington am-
plifier A3A4Q1/Q2 and applied to the base of A3A4Q3
to re-establish the proper output of —1700 volts.
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4-212. If the cathode voltage goes in a more negative
direction, the voltage at the base of A3A4Q1 will go more
negative. This reduces the output from Darlington pair
A3A4Q1 and Q2. This causes the base drive of A3A4Q3
to decrease, decreasing conduction. When A3A4Q3 de-
creases conduction, less current is applied to the base of
A3Q1 causing the amplitude of oscillation to decrease
reducing the magnitude of the output voltage. ASA4R10/
C4 provide high frequency roll-off compensation.

4-213. CRT CONTROL GRID VOLTAGE AND BLANK-
ING.

4-214. A3A4CR7 and associated circuitry provide —1700
volts to the CRT control grid. Blanking is provided to the

Theory

CRT control through ABA4CR7 by the gate assembly. The
blanking input completely blanks the CRT. As a less nega-
tive voltage is applied to the grid circuit the trace intensity
becomes brighter. As more negative voltage is applied the
trace intensity decreases until it is blanked.

4-215. CRT POST ACCELERATOR VOLTAGE.

4-216. The sine wave signal produced by high voltage
oscillator A3Q1 is stepped up by the high voltage trans-
former, A3A4A1T1, which produces a peak-to-peak volt-
age of approximately 6000 volts between pins 9 and 5.
This signal is applied to high voltage multiplier circuit
which is a tripler circuit. The multiplier assembly rectifies
the input voltage, inverts it, and multiplies it to approxi-
mately +20.2 K-volts to drive the CRT post accelerator.




General Information Model 1707A
Table 5-1. Recommended Test Equipment
il Instrument Required Required for
Type Model Characteristics (see Note 1)
Voltmeter Calibrator| HP Model HO1- Voltage: 0.5V to 150V P,A
738BR Accuracy: to 0.1%
Oscillator HP Model 204C Frequency: 100 kHz P,A
Voltage output: 15 mV
Time Mark Tektronix Type Time marks: 0.1 usec to 0.5 sec P, A
Generator 184A
Square Wave Gen. HP Model 211B Frequency: 100 kHz; <5ns P, A
Square Wave Gen. Tektronix Risetime: <1ns P,A
Model 106
Multifunction HP Model 3439A Voltage Range: 1000V PAT
Digital Voltmeter with 3444A Accuracy: +0.1%
Resistance Range: 10 megohms
Accuracy: £0.1%
Constant Amplitude | Tektronix Type Frequency: 50 kHz to 75 MHz P, A
Signal Generator 1918 Voltage Qutput: 50 mV to 5V p-p
LC Meter Tektronix Type Range: 30 pF PAT
130 LC
Feed through HP Model 11048B Resistance: 50 ohms P, A
Termination
Termination GR874 GR874 to BNC 50 ohms P,A
Cable (1) RG 213 50-ohm cable P,A
Cable (2) HP Model 10501A BNC 44" P, A
Cable Assembly
Cable (2) HP Model 10502A BNC 9” P, A
Cable Assembly
Adapter HP Model 10110A Banana Jack to BNC P, A
Adapter HP Model 10111A BNC to Binding Post P, A
Adapter HP Model 10219A UHF to BNC Female Adapter P.A
Test Leads HP Model 11002A | Test Leads P.AT
Probe HP Model 10004A Divide ratio: 10:1 Accuracy: +3% A
RF Millivoltmeter HP Model 411A Range: 100 mv
Accuracy: *3%
High Voltage Probe HP Model K05- Divide ratio: 1000:1 P.A
3440A Accuracy: £3%
Monitor Oscilloscope | HP Models 180A, Bandwidth: 50 MHz P,A, T
1801A and 1820A
Screwdriver HP Part No. Pozidrive AT
8710-0900
Service Kit HP Part No. Extender Boards and P,AT
01701-68701 Board Puller
Note 1. P = Performance Check, A = Adjustment Procedure, T = Troubleshooting. Laklest-bol
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Performance Check

SECTION V

PERFORMANCE CHECK AND ADJUSTMENT PROCEDURES

5-1. INTRODUCTION.

5-2. This section contains procedures for verifying the
performance of the Model 1707A and adjustments nec-
essary to calibrate the instrument. Procedures are arranged
in numerical order. For best results, this order should be
followed. Included in this section are test setups, proce-
dures, and tips about tools and test equipment. Test point
and adjustment location photograph (Figure 5-14) is
located on fold-outs at the end of this section and may be
referred to while performing the adjustments.

5-3. EQUIPMENT REQUIRED.

5-4. A complete list of test equipment and accessories
is given in Table 5-1. In addition, each test procedure
contains a list of test equipment required to make that
test. Substitute test equipment may be used provided the
substitute equipment has the required characteristics.

5-5. POZIDRIV SCREWDRIVERS.

5-6. Pozidriv screws are used in this instrument. To
avoid damage to the screws slots, a Pozidriv screwdriver
should be used.

5-7. HP 01701-68701 SERVICE KIT.

5-8. The HP 10701-68701 Service Kit is an accessory
item available from Hewlett-Packard for use in maintain-
ing the Model 1707A. This kit can be obtained by con-
tacting your nearest HP Sales/Service Office. A list of HP
field offices is included at the back of this manual.

5-9. PERFORMANCE CHECK.

5-10. The performance tests given in this section are
suitable for incoming inspection, preventative maintenance,
and troubleshooting. The tests are designed to verify the
published instrument specifications. Perform the tests in
the order given, and record the measurement information
on the Performance Check Record at the end of this
section,

5-11. The tests are arranged in the following order:

Para. No. Test Description

5-22 Deflection Factor

5-23 Risetime

5-24 Bandwidth

5-25 Input RC

5-26 Common Mode Rejection Ratio (CMRR)

Para. No. Description

5.27 Main Sweep Time

5.28 Calibrator

5-29 Main Triggering

5-30 Trigger Level Range and Polarity
5-31 Ext Input RC

5-32 Delayed Sweep Time

5.33 Delayed Triggering

5-34 Delay Jitter

5-12. Each test is arranged so the specification is written
out. Next, a description of the test and any special
instructions or problem areas are included. Each test
that requires test equipment has a test setup drawing and
a list of required equipment and accessories. Each proce-
dure gives the control settings required for that particular
test.

5-13. ADJUSTMENTS.

5-14. The adjustment procedures are arranged in numeri-
cal order. Many adjustments are directly related to
preceding or following adjustments. The following sets of
adjustments are related, and if one adjustment in the set
is made, the other procedures in that set should be checked
or adjusted.

Para. No. Description

Power Supply and Gate Adjustments

5-36 Low Voltage Power Supply Adjustment
5-37 High Voltage Power Supply Adjustment
5-38 Intensity Limit Adjustment

5-39 Y Axis Alignment

5-40 Gate Amplifier Response Adjustment

Horizontal Adjustments

5-41 Trigger Amplifier Balance and DC Level
Adjustment

5-42 Trigger Sensitivity Adjustment

5-43 Position Centering Adjustment

5-44 Sweep Length Adjustment

5-45 Main Sweep Timing Adjustment

5-46 X 10 Gain Adjustment

5.47 MAG Centering Adjustment

5-48 Calibrator Adjustment

5-49 Delayed Sweep Time Adjustment

5-1
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Para. No. Description
Vertical Adjustments

5-50 Input Capacitance and Attenuator Com-
pensation Adjustment

5-51 Pulse Response Adjustment

5-15. PERFORMANCE CHECK RECORD.

5-16. Each measurement point in the performance test is
repeated in the Performance Check Record. This card is
perforated and may be removed for filing. The first time
the performance check is made, enter the results on the
Performance Check Record and file it for future reference.

5-17. FRONT-PANEL ADJUSTMENTS.

5-18. Set the instrument up and perform initial adjust-
ments outlined in Section 11l before proceeding with the
Performance Checks or Adjustment Procedures.

5-19. FRONT-PANEL SETTINGS.

5-20. The control settings listed below are to be used in
each performance test and adjustment procedure. If a
control is to be set to another position it will be listed
in the procedures. After the completion of each perform-
ance check or adjustment procedure, the controls should
be set back to the original front-panel setting.

Model 1707A

CHANNEL A
VOLTSIDIV o5 o 60508 c0 s mione smr s sere ene s .01
Couphing, soser s o sia 05 59 760% 85 50 Sa o9 g AC
VOLTS/DIV Vernier .. ................ CAL
POBEEION . oo o mner v on wamces ou 26 Centered
BUSELUANY" oo vor no sosie o boe ssmsers i0 s o A
CHANNEL B
MOLTSIDIN s oa oo sa savmms 20 don s i .01
COUPIMG: cooovwn o s s o wm aresn 202 o o AC
VOLTS/DIV Vernier .. ................ CAL
POSITION . ... ... ... . . Centered
BPOL......... .. ... .. NORM
HORIZONTAL POSITION .. ......... Centered
MAIN VERNIER . . . .. ................ CAL
DELAYED VERNIER ... .............. CAL
SweepDisplay. . . .............. MAIN SWEEP
MAINITIME/BIN . s s saooss a9 i 5 uSEC
BELAYED TIME/DIN 5 on vn svvass o o 54 OFF
SWEEPMODE: . :u wovs iw v wmacs v e aien AUTO
TBAGGER .o s wn swvoe o o soovenss s enssnen & INT
Teigger- CoUPING: .. coow o s e on i s AC
MAINSLOPE . .. ............ .. ... ..... +
DELAYEDSLOPE ... .................. =
MAIN TRIGGER LEVEL .. .......... Centered
DELAYED TRIGGER LEVEL......... Centered
TRIGGER STABILITY oo vn sm vws o 2 NORM
MEAG : s sovme o v mme o% 95 GEves DE e b X1

Table 5-2. Deflection Factor Accuracy

Voltmeter Calibrator Settings VOLTS/DIV Settings Vertical Display (div)
(Volts p-p)
0.05 .01 5+ .15 div
0.1 .02 5+ 15 div
0.3 .05 6% .18 div
0.5 | bt .15 div
1 2 bt .15 div
3 3] 6+ .18 div
5 1 5% .15 div
10 2 5% .15 div
30 5 6+ .18 div

5.2
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5-21. PERFORMANCE TESTS.

5-22. DEFLECTION FACTOR.

SPECIFICATION: Ranges: from 10 mV/div to 5 V/div (9 ranges) in 1, 2, 5 sequence. Accuracy: £3% with vernier in the CAL
position. Vernier: continuously variable between all ranges, extends maximum deflection factor to at least 12.5 V/div.
VERNIER UNCAL light indicates when vernier is not in CAL position.

DESCRIPTION: The deflection factor is checked by applying a 400 Hz, voltage calibrated signal to the input. The displayed
signal is compared against the voltage standard.

VOLTMETER
CALIBRATOR MODEL 1707A
/BANANA JACK CHAN
TO BNC ADAPTER A
qf O
BNC CABLE
ITOTA-R -8
Figure 5-1. Deflection Factor Test Setup
EQUIPMENT:
Voltmeter Calibrator NOTE
Make sure the front panel CAL has been
Banana Jack to BNC Adapter adjusted before proceeding with
this check.
BNC Cable
PROCEDURE:
1. Connect instruments as shown in Figure 5-1.
2. Set instrument controls as follows:
Model 1707A
MAIN TIMERIV s o5 wasmi &5 SV S0 e 5% vl v 05 S0 ©8 58 W85 655 5F 5 5ites swe sme stecsemns s .5 mSEC
Voltmeter Calibrator
Adjust controls for a 400 Hz, 50 mV p-p output signal.
3. The display should be 5 vertical divisions * 3%.
.01 VOLTS/DIV 4.85 div 5.15 div

4. Observe vertical deflection factors specified in Table 5-2.

5. With voltmeter calibrator output set for 30V and channel A VOLTS/DIV set to 5, rotate channel A vernier control
fully counterclockwise. VERNIER UNCAL light should be lighted. The display reduction should be <2.4 div.

Channel A Vernier <2.4 div
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(=7]

. Rotate Channel A vernier control fully clockwise into detent.

7. Connect voltmeter calibrator output to Channel B INPUT.

8. Set DISPLAY toB.

9. Repeat steps 2 through 6 for Channel B.

.01 VOLTS/DIV 4.85 div 5.15 div
Channel B Vernier <2.4 div
10. Remove test equipment.
11. Set Model 1707A controls as follows:
Channel A-and B VOLETS/DINV = s sn v v wn vmsy e wi aoson 0 05 5500 w08 S0 S00E &8 85 soms 06 B8 TEe am S0 e .01
MAIN TEMEIDIN, con ine sn viwse o5 vt drws son sie BISEE o080 S0e0% sk 408 T0Si 00 fod SUES Mk S SO0 W H U e 6 5uSEC

12. Refer to Paragraph 5-50 and Schematic 3 if any deflection factor is not within specifications.

5-23. RISETIME.

SPECIFICATION: Risetime is less than 4.6 ns; direct or with Model 10006A probe. Risetime is measured from 10% to 90%
with a 6-division input step from a 25-ohm source.

DESCRIPTION: A 100-kHz signal with a risetime of less than 1.0 ns is applied to the vertical input of the instrument. The
risetime displayed on the CRT is then checked to see that it is less than 4.6 ns.

SQUARE WAVE
GENERATOR MODEL I707A

CHAN
A

50-0OHM FEED-
RG213 CABLE THRU TERMINATION

ITOTA=-R-19

Figure 5-2. Risetime Test Setup
EQUIPMENT:

Square Wave' Generator
50-ochm Feed-through Termination
RG 213 Cable

PROCEDURE:

1. Connect instruments as shown in Figure 5-2,
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10.

L

Set instrument controls as follows:

Model 1707A
NMOETSIDIN s an sacemns e s amesis o Voavsmss o o Damuess S S 65 e 5 e e e B0 S v B 8 5 01
MABNTIME/DIW oo s s b s s o siidy o ¥ esilinine w0 ofm Erns o a0t Sralinins ol D el & s woai 1uSEC

Square Wave Generator

Set controls for a 60 mV, 100-kHz output signal.

Adjust HORIZONTAL POSITION control so risetime portion of signal is in center of CRT.

Push MAG pushbutton in (X10).

Measure pulse risetime between 10% and 90% points (dotted lines on CRT). Risetime should be less than 4.6 ns.
Channel A risetime i < 4.6.ns

Move square wave generator output to Channel B INPUT.,

Set DISPLAY to B.

Repeat steps 2 through 5 for Channel B risetime.

Channel B risetime <46 ns
Remove test equipment.
Set Model 1707A controls as follows:
DISPLAY =i oo o S0ea% oy 5 T80 o5 U S50 a0 D 53 SOnel 05 T ael B v wh et ek St 3 wae s A
MAINTFIMEBIV @t sai s v smcess ow v 8006 SE 00 96 2000 38 20 Sa Wmg e 5% Meoen 0 0% SAnE iy 5 uSEC
MIBG S v v somm mon 50 mni o oo s % SN W SANTE W SN S5 WU w0 B ok RUR (P v W WRTR G G0 eEhess e o aed X1

Refer to Paragraph 5-50 and Schematics 3 and 4 if the risetime specification is not met.
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5-24. BANDWIDTH.

SPECIFICATION: (Direct or with Model 10006A probe, 3 dB down from 50 kHz, 6 div reference signal from 25-ohm source)
DC-coupled: dcto 75 MHz, AC-coupled: 10 Hz to 75 MHz.

DESCRIPTION: To check bandwidth, a constant amplitude signal generator is used to apply a 6-division, 50-kHz signal to the
input of the Model 1707A. The constant amplitude signal generator frequency is increased to 75 MHz. The signal amplitude
displayed on the CRT must always be equal to or greater than 4.3 divisions to meet bandwidth specifications.

CONSTANT AMPLITUDE
SIGNAL GENERATOR MODEL I707A

CHAN
A

50-OHM FEED-
RG 213 CABLE THRU TERMINATION

ITOTA-R-20

Figure 5-3. Bandwidth Test Setup
EQUIPMENT:

Constant Amplitude Signal Generator
50-ohm RG 213 Cable

50-ohm Feed-through Termination
PROCEDURE:

1. Connect instruments as shown in Figure 5-3.

2. Set instrument controls as follows:

Model 1707A
VOLTBIDIN .. ooisom ia slaman vl 5 nois wie o poss o0 5 SHF 65 o6 SRSEs I Sae s LRnies &5 03 w5 58 .01
MAIN TIMEIDIV o o s i a5 8% 10 040 86 v el ofd ol 0 @08 2 adied &0 D50 W00l a0 V30 a0 W U0 Boa i 5 uSEC

Constant Amplitude Signal Generator

Set controls for 60 mV 50-kHz signal.
3. Adjust MAIN TRIGGER LEVEL for a stable display.
4. Adjust constant amplitude signal generator voltage vernier for 6 divisions of vertical display.
5. Set constant amplitude signal generator controls for a frequency output of 75 MHz. The vertical display on the CRT

should be equal to or greater than 4,3 divisions.
Channel A Bandwidth =4.3 div
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10.

11.

Performance Check

Connect constant amplitude signal generator to Channel B,

Set DISPLAY to B.

Repeat steps 2 through 5 for Channel B.
Channel B Bandwidth =4.3 div

Remove test equipment,

Set Model 1707A controls as follows:

DISPLAY

Refer to Schematics 3 through 7 if either channel does not meet the bandwidth specification.

5-25. INPUT RESISTANCE.

SPECIFICATION: The input is 1 megohm +2% shunted by approximately 24 pF.

DESCRIPTION: The input resistance is measured with an ohmmeter to verify input impedance.

MULTIFUNCTION
DIGITAL VOLTMETER MODEL 1707A

BNC CABLE

BANANA JACK
TO BNC ADAPTER

ITOTA-R—-21

Figure 5-4. Input Resistance Test Setup

EQUIPMENT:

Multifunction Digital Voltmeter

BNC Cable

Banana Jack to BNC Adapter

PROCEDURE:

1.

2.

Connect instruments as shown in Figure 5-4,

Set instrument controls as follows:
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Channel A and B Coupling . . . . . o e e e e e e DC

Multifunction digital voltmeter.

Set controls to measure 10 megohm.

NOTE
Use a range on the digital voltmeter having an output voltage
of less than 1.2 volts. The input circuit is protected against
voltages in excess of 1.2 volts.
Connect BNC cable to the Channel A INPUT. Channel A INPUT should measure 1 megohm *2%.
Channel A Resistance 0.98 megohm_____ 1.02 megohm
Check all Channel A VOLTS/DIV ranges.

Move the BNC cable from Channel A to Channel B. Channel B input resistance should measure 1 megohm +2%.

Channel B Resistance 0.98 megohm, 1.02 megohm
Check all Channel B VOLTS/DIV ranges.
Remove test equipment.
Set Model 1707A controls as follows:
Ghatingl- Av-and' B MOLTSADIN & s s sov w0 s im0 s b S0 soe &2 GN0E W $0 SO0 S8 909 RN B RO SO BN LG .01
Channel:&and:B Couplifiyl] « co s v cw on w5 9 08 G0 0 Doy i B G 68 ©8 wedi S0 e SRR o8 Wi wave mE i v AC

Refer to Paragraph 5-50 and Schematics 3 and 4 if input resistance specifications are not met.
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5-26. COMMON MODE REJECTION RATIO (CMRR),

SPECIFICATION: Frequency: dc to 1 MHz. Rejection ratio: At least 40 dB on 10 mV/DIV range, at least 20 dB on all other
ranges with verniers set for optimum rejection. Common mode signal amplitude equal to 30 divisions,

DESCRIPTION: This measurement is made by applying identical signals to channel A and channel B and operating in the
A + B (B INVT) mode. The signal displayed on the CRT will be the common mode signal.

CONSTANT AMPLITUDE
SIGNAL GENERATOR MODEL I707A

BNC
CHAN CHAN
CABLE A G

BNC Q BNC
TEE —— CABLE

RG 213 CABLE 50-0HM

FEED-THRU
TERMINATION

ITOTA-R=-22

Figure 5-5. Common Mode Rejection Test Setup

EQUIPMENT:

Constant Amplitude Signal Generator

BNC Cable 9" (2)

BNC Tee

RG 213 Cable

50-ohm Feed-through Termination

PROCEDURE:
1.  Connect instruments as shown in Figure 5-5,
2. Setinstrument controls as follows:

Model 1707A

VOLTS/DIV 3 S W I SRR B san A09

MAIN TIME/DIN .. o5 v s v an o e oo : ST UL Wit BRI 5uSEC

Constant Amplitude Signal Generator

Set controls for a 50-kHz, 0.3-volt p-p output signal.
3.  Set DISPLAY switch to A + B mode

4. Set Channel A and B VOLTS/DIV to .01.
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5. Set B POL switch to INVT position. The display should be less than 0.3 division.

CMRR (50 kHz/0.01 VOLTS/DIV)___ <0.3div
6. Increase constant amplitude signal generator frequency to 1 MHz. The display should be less than 0.3 division, -
CMRR (1 MHz/0.01 VOLTS/DIV)__ <0.3div
7. For all other vertical sensitivity ranges (VOLTS/DIV), 30 divisions of signal at 1 MHz applied to Channel A and B
INPUT will result in a deflection factor equal to or less than 3 divisions. This deflection factor is with verniers adjusted

for optimum rejection.

8. Remove test equipment.

9. Set Model 1707A controls as follows:

L T g T N — A
B PO . NORM
ChanneliAand B VOLTSIDIN . o v v simes soe oo svvr 0 o sy 6o sbe S5y o aie & S s S5 s fie s 506w .0

10. Refer to Schematic 4 if the CMRR specification is not met.

5-27. MAIN SWEEP TIME.

SPECIFICATION:
Ranges: From 0.1 usec/div to 0.2 sec/div (20 ranges) and 1, 2, 5 sequence. Accuracy is +3% with vernier in CAL position.

Vernier: Continuously variable between all ranges; extends slowest sweep to at least .5 sec/div. VERNIER UNCAL light
indicates when vernier is not in CAL position.

Magnifier: Expands all sweeps by a factor of 10 and extends the fastest sweep speed to 10 ns/div. Accuracy is +5%.

DESCRIPTIQN: The instrument time base is compared against a time mark generator to verify specifications.
TIME MARK
GENERATOR
O MODEL 1707A
CHAN
A
BNC CABLE
ITOTA—R—23%

Figure 5.6. Main Sweep Time Test Setup
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EQUIPMENT:
Time Mark Generator

BNC Cable

PROCEDURE:

1. Connect instruments as shown in Figure 5-6.

2. Set instrument controls as follows:

Model 1707A
Channel A VO LTS/ DIV . o o ot e e it e e oie et b e e be b e e e e e e e e e e e As required
MAIN TIME DIV . o e e e e e e e .1 uSEC

Time Mark Generator
Set output for 0.1 usec markers,

3. Adjust HORIZONTAL POSITION control so the first marker is aligned with the first left hand vertical graticule.
Eleven markers should be present on the screen.

.1 uSEC 11 markers in 10 div £0.3 div

4. Proceed to check the rest of the TIME/DIV settings using Table 5-3.
5. Set TIME/DIV switch to 1 uSEC.

6. Set time mark generator for 5 usec time marks. Adjust HORIZONTAL POSITION control so three time marks appear
on the CRT.

7. Rotate MAIN VERNIER full counterclockwise. VERNIER UNCAL light should be lighted. The time period between
time marks should be less than 2 major divisions,

MAIN VERNIER Check _______ <2 div

8. Return MAIN VERNIER to CAL position.

9. Set time mark generator for 1 usec time marks. Eleven time marks should appear on CRT.

10. Press MAG pushbutton (X10). Adjust HORIZONTAL POSITION control until two time marks appear 10 divisions
apart £0.5 division,

MAG (X10) 9.5 div 10.5 div
11.  Remove test equipment,
12. Set Model 1707A controls as follows:
ChAnRB A VOLTSIEI Vi c cue s v seans wis woe 50ans i 550 60 s9ave G5 »0h 55 % a5 6 S 6le Wbl wis §re WREH B G S B 01
MAIN TIME/ DIV . . . . e e e e e e e e e e e e e e e 5 uSEC
A G . X1

13. Refer to the following paragraphs and schematics if any of these tests fail:
a. Sweep ranges: Paragraph 5-45, Schematics 10 and 11,
b. Vernier check: Paragraph 5-45, Schematics 10 and 11.

c. MAG (X10) check: Paragraph 5-46, Schematic 15,




f Check
Barsormeehee Table 5-3. Main Sweep Performance Check Model 1707A

Time Mark Generator Main Time/Div Time Marks To Check
.1 usec .1 uSEC 11 in 10 div =3 div
.5 usec .2 uSEC 5 in 10 div .3 div
5 usec .5 uSEC 11 in 10 div £.3 div
1 usec 1 uSEC 11 in 10 div £.3 div
5 usec 2 uSEC 5 in 10 div £.3 div
5 usec 5. uSEC 11 in 10 div £.3 div
10 usec 10 uSEC 11in 10 div £.3 div
50 usec 20 uSEC 5 in 10 div £.3 div
50 usec 50 uSEC 11in 10 div £.3 div
.1 ms .1 mSEC 11 in 10 div £.3 div
5 ms .2 mSEC 5 in 10 div £.3 div
5 ms .5 mSEC 11in 10 div £.3 div
1 ms 1 mSEC 11 in 10 div £.3 div
5 ms 2 mSEC 5 in 10 div +.3 div
5 ms 5 mSEC 11 in 10 div .3 div

10 ms 10 mSEC 11 in 10 div £.3 div
50 ms 20 mSEC 5 in 10 div .3 div
50 ms 50 mSEC 11 in 10 div £.3 div
.1 sec 1 SEC 11 in 10 div £.3 div
5 sec _ 21 SEC 5 in 10 div .3 div
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5-28. CALIBRATOR.

SPECIFICATION:

Type: 1 kHz £10% square wave.
Voltage: 1 volt p-p £1%.

DESCRIPTION: The frequency is checked by the Model 1707A. The calibrator amplitude is checked by comparing the p-p
signal against a known 0.1% 1 volt p-p signal.

VOLTMETER
CALIBRATOR MODEL I707A

CAL | VOLT.
/BANANAJACK

/7
TO BNC ADAPTER| CHAN
el o4

BNC CABLE LEAD

ITOTA-R -24

Figure 5-7. Calibrator Measurement Test Setup

EQUIPMENT:

Voltmeter Calibrator

Banana Jack to BNC Adapter
BNC Cable

Test Lead
PROCEDURE:
1.  Connect instruments as shown in Figure 5-7.
2. Set instrument controls as follows:
Model 1707A
Chapnel ANDUETSIDMN ovniom 05 s 505 56 5% Sre i s by i 50 oy O i G55 S0 w0 A0Sl s 08 S Reems o8 99 s %
ChannelACOUPIIBG:; o brre o0 Gl s o6 B9 el o a0 AT S BI SR IS F R S0 RN S SR B ETAS Wk e 3 DC
MAIN TIMELDING . .o r con meis ben wom e o i vE0 W Wl 55 B9 e DB (NN 095 S0 495R0 U S5 i W6y % ¥R a¥eds .2 mSEC
Voltmeter Calibrator

Set for 1V p-p output.

3. Adjust VOLTS/DIV Vernier knob so the display is exactly 6 divisions of vertical amplitude.
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50-ohm Feed-Through Termination

Female BNC to GR874 Adapter

PROCEDURE:
1. Connect instruments as shown in Figure 5-8.
2. Setinstrument controls as follows:

Model 1707A

MAIN TIMEIDIN' on on o vt OF 909 55 6900 05 59 900 0n 0h In a5 S wa D05 s 88 o a0l ads i s s .1uSEC
MAG: coen 53 eoeems o5 e oy 05 §3 59 080 G0 05 SEETE G B SEEeeE B e GANE B9 R Wl TRE SR BN e s X10
Channel AVOLTSIDIV . o vvs vm w0 s wne oo a0 e ioa ¢ A RO e Now BRONE S S STl SURNE i U )RS et e K |

Constant Amplitude Signal Generator

Set controls for a 35 MHz, 0.5 division display output signal.

3. Adjust MAIN TRIGGER LEVEL for a stable display. If a stable display is obtained, the instrument is triggering
properly.
Internal Triggering (35 MHz) {\/J
4. Set constant amplitude signal generator controls for 75 MHz, 1.5 division display output signal.
5. Adjust MAIN TRIGGER LEVEL for a stable display. If a stable display is obtained, the instrument is triggering
properly.
Internal Triggering (75 MHz) )
6. Push INT/EXT pushbutton (EXT).

7. Set constant amplitude signal generator controls for 75 MHz, 35 mV RMS (100 mV p-p) signal as read on the RF
millivoltmeter

8. Adjust MAIN TRIGGER LEVEL for a stable display. If a stable display is obtained, the instrument is triggering
properly,
External Triggering (75 MHz) W)

9. Set constant amplitude signal generator controls for 35 MHz, 17.5 mV RMS (50 mV p-p) signal as read on the RF
millovoltmeter.

10.  Adjust MAIN TRIGGER LEVEL for a stable display. If a stable display is obtained, the instrument is triggering
properly.
External Triggering (35 MHz) W)
11.  Release INT/EXT pushbutton (INT).
12.  Release MAG pushbutton (X1).
13. Disconnect the constant amplitude signal generator from the instrument.
14. Connect audio oscillator output to Channel A INPUT.
15. Set DISPLAY to CHOP.
16. Set Model 1707A TIME/DIV control to 2 uSEC.

17. Set oscillator controls for a 50 mV, 100 kHz output signal.
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18. Adjust MAIN TRIGGER LEVEL for a stable display. A segmented display should be observed. This is a normal
display.

Chop Triggering (100 kHz) )
19. Remove test equipment.
20. Set Model 1707A controls as follows:
DS P LAY . A
VO LT S DIV L e e e e e e e e e e e e e .01
MAIN TIME/DIN | . v vo i of via v 5085 i vn S8 05 30 Ouss o o0 W o o o o0 50 e a0 o0 S o 5 uSEC

21. Refer to Paragraphs 5-41 and 5-42 and Schematic 8 and 9 if any of the triggering specifications are not met.

5-30. TRIGGER LEVEL RANGE AND POLARITY.

SPECIFICATIQN: The trigger level should adjust smoothly at any point on the vertical waveform for both the negative
and positive portions of the slope. In the EXT mode, triggering should adjust from —1.5V to +1.5V.

DESCRIPTION: The trigger level range and polarity are checked against a calibrated input to ensure that the instrument
triggers on both the negative and positive slopes of the input signal.

VOLTMETER
CALIBRATOR MODEL 1707A

BANANA JACK
4

TO BNC ADAPTER INPUT

BNC CABLE %E;bfawé

BNC/ CABLE
TEE ITOTA-R—-26

CHAN EXT
A
Q

Figure 5-9. Trigger Range and Polarity Test Setup

EQUIPMENT:
Voltmeter Calibrator
BNC Cable
BNC Tee
Banana Jack to BNC Adapter
PROCEDURE:

1. Connect instruments as shown in Figure 5-9.

2. Setinstrument controls as follows:

Model 1707A

VMIOLTSIDIN & oo o ot i e o e se o e e i wie ww e s maw e ae e e ew e me rwe w e wie eels ee ds WA eie wiy b 5
AN TIME DI . o e e o ot e et e i e e e e e e e e e e e e e e e s se DMSEG

Voltmeter Calibrator

Set contrals for a B-volt, 400-Hz output signal
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3. Rotate MAIN TRIGGER LEVEL to both extremes. Triggering point should adjust smoothly across positive slope
of the waveform displayed on the CRT.
INT Trigger Level (+) W)
4.  Press MAIN SLOPE pushbutton (—).

5. Rotate TRIGGER LEVEL to both extremes. Triggering point should adjust smoothly across negative slope of the
waveform displayed on the CRT.

INT Trigger Level (—) W)

6. Press INT/EXT pushbutton (EXT).

7. Repeat steps 1 through 5 in EXT position. Triggering in EXT for both positive and negative slope should operate
smoothly —1.5V to +1.5V.

EXT Trigger Level (+) —1.5V +1.5V
EXT Trigger Level {(—)-1.5V +1.5V
8. Remove test equipment.
9. Set Model 1707A controls as follows:
VOLTS/DIV L e .01
MAIN TIMEIDING + 1. o v Goeis e o sl m o s U5 G005 i Wl o soes oW W0 00 00 6% 65 o6 95 8 0% o o6 ¥ 5uSEC
IN T EX T o e e e INT
SLOPE . ... .. ... ... R B e S G B R s o . ok

10. Refer to Paragraph 5-41 and Schematic 8 if any of these measurements are not met.

5-31. EXT INPUT RESISTANCE.

SPECIFICATION: The input is 1 megohm £2% shunted by approximately 27 pF.

DESCRIPTION: The input resistance is measured with a meter to verify input impedance.

MULTIFUNCTION
DIGITAL VOLTMETER MODEL 1707A

EXT
INPUT

BNC CABLE

BANANA JACK
TO BNC ADAPTER

Figure 5-10. Ext Input Resistance Test Setup

ITOTA-R-27

EQUIPMENT:

Multifunction Digital Voltmeter
BNC Cable
Banana Jack to BNC Adapter

517



Performance Check Model 1707A

PROCEDURE:

1. Connect instruments as shown in Figure 5-10.

2. Set instrument controls as follows:

Model 1707A
MAIN AC/DC . . e e e e e e e DC
FNTTTERT s oo o ses s wid 500 S9iis sis sn FEFM ©0F G WIOIW e0h w0 SOeIM0ETe W ETEUNES TR S Raban MOt B neme B mi EXT
Multifunction Digital Voltmeter
Set controls to 10 megohm range.
NOTE
Use a range on the digital voltmeter having an output voltage
of less than 1.2 volts. The input circuit is protected against
voltages in excess of 1.2 volts.
3. Connect BNC cable to the EXT INPUT. Input resistance should measure 1 megohm *£2%.
Input Resistance 0.98 megohm 1.02 megohm

4, Set Model 1707A INT/EXT to INT.

5. Remove test equipment.

6. Refer to Schematic 8 if resistance specifications are not met.

5-32. DELAYED SWEEP TIME.

SPECIFICATION:

Ranges: From 0.1 usec/div to 0.1 sec/div (19 ranges) in a 1, 2, 5 sequence. Accuracy +3% with vernier in CAL position.

Vernier: Continuously variable between all ranges; extends slowest sweep speed to at least .25 sec/div. VERNIER UNCAL
light indicates when vernier is not in CAL position.

DESCRIPTION: The delayed time base is compared against a time mark generator to verify specifications.

TIME MARK
GENERATOR
O MODEL 1707A

CHAN
A

BNC CABLE

ITOTA-R-28

Figure 5-11. Delayed Sweep Time Setup

5-18




Model 1707A

EQUIPMENT:

Time Mark Generator

3.

Connect instruments as shown in Figure 5-11.

BNC Cable
PROCEDURE:
1.
2. Set instrument controls as follows:
Model 1707A
VOLTS/DIV
DELAYED TIME/DIV
Display
MAIN TIME/DIV
Time Mark Generator
Set output for .1 usec markers.
2.

.1 usec

Table 5-4. Delayed Sweep Performance

1

Performance Check

DELAYED

as required

.1uSEC
SWEEP
.2 uSEC

Adjust HORIZONTAL POSITION controls so the first marker is aligned with the first left hand vertical graticule.
Eleven markers should be present on the screen.

markers in 10 div £.3 div

Proceed to check the rest of the DELAYED TIME/DIV settings using Table 5-4. The MAIN TIME/DIV control should
be one step slower than DELAYED TIME/DIV.

Time Mark Generator

Delayed Time/Div

Time Marks To Check

.1 usec
5 usec
5 usec
1 usec
5 usec
5 usec
10 usec
50 usec
50 usec
1 ms

b5 ms
5

.1 uSEC
.2 uSEC
.5 uSEC
1 uSEC
2 uSEC
5 uSEC
10 uSEC
20 uSEC
50 uSEC
.1 mSEC

.2 mSEC
.5 mSEC
1 mSEC

11in 10 div £.3 div
5 in 10 div +.3 div
11 in 10 div +.3 div
11in 10 div .3 div
5 in 10 div £.3 div
11in 10 div £.3 div
11in 10 div £.3 div
5 in 10 div £.3 div
11in 10 div +.3 div
11in 10 div £.3 div
5 in 10 div £.3 div
11.1n 10 div £.3 div
11in 10 div £.3 div
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Table 5-4. Delayed Sweep Performance (Cont'd)

Model 1707A

Time Mark Generator

Delayed Time/Div

Time Marks To Check

5 ms

10 ms

50 ms

50 ms

.1 sec

2 mSEC

5 mSEC

10 mSEC

20 mSEC

50 mSEC

¥ SEC

5 in 10 div £.3 div

11 in 10 div £.3 div

11 in 10 div £.3 div

5 in 10 div £.3 div

11in 10 div £.3 div

11 in 10 div £.3 div

4. Set DELAYED TIME/DIV switch to T mSEC.

5. Set time mark generator for 5 ms time marks.

6. Adjust DELAY TIME until three time marks appear on the CRT.

7. Rotate delay VERNIER full counterclockwise. VERNIER UNCAL light should be lighted. The time period should be

equal to or less than two divisions.

Sweep length decreases as VERNIER

NOTE

is turned counter-

clockwise.
Delayed Vernier Check =2 div
8. Return DELAYED VERNIER to CAL position.
9. Remove all test equipment.
10. Set Model 1707A controls as follows:
VOETEIBIN : sooe s v movs cn e 55 @ Sm B0 A9 SO ©0 50 Foom B9 W S 06 NG GRGT G M BR1 RGRE R S0 SIS w10 .01
DELAYED TIME/ DIV o o o o o et e e e e e e e e e e e e e e e OFF
5 111 - R MAIN SWEEP

11. Refer to Paragraph 5-49 and Schematics 12 and 13 if any of the tests fail.
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5-33. DELAYED TRIGGERING.

SPECIFICATION: Internal; DC to 35 MHz on signals causing one-half division or more of vertical deflection increasing to
1.6 divisions at 75 MHz in all display modes except chop; dc to 100 kHz in chop mode.

DESCRIPTION: Delayed triggering is checked with known input signals to ensure proper triggering.

CONSTANT AMPLITUDE

SIGNAL GENERATOR MODEL 1707A
CHAN
A
Q A
50-OHM FEED-
RG 213 CABLE THRU TERMINATION

Figure 5-12. Delay Triggering Test Setup
EQUIPMENT:

Constant Amplitude Signal Generator
RG 213 Cable

50-ohm Feed-through Termination
PROCEDURE:

1. Connect instruments as shown in Figure 5-12.

2. Setinstrument controls as follows:

Model 1707A

NIOLTESIDIN . & e oo 5k w55 55 WAUR 650 9 B 0TS 5SS BN SO UONE D70 T Qe AN MDA WASSVSND o% BRSEGOES BN da :5
NAKN TIME/DIN s cin vis waiv @3 405 s5alvass o5 w5 S o 00 e il S0 il S ol 6 8% S0 W 89 o Bvees ; .2 uSEC
DELAYED TIMEIDIV s s vwsram mm wre wmenee oo i wos 0 #08 W08 sradl 08 S B WOWna ess £03 Se aoaiisl 400 Fod asans 1 uSEC
DELAYED AUTOITRIG 5 o oy waw ooy o o o i 00w s OO PAVRIERS W B SRIBNET W6 Gm SRR B T TRIG
DISPIEY = v oo v on o0tn 05 56 00 0 W@ W0 G DS a S R0 SR S B W W AE 8 O nete i E6 DELAYED SWEEP
MAIN:TRIGGERLEVMEL 5 o: v wspesn v wm wms o9 s sih G005 68 S STl o 505 A Soad 626 06 W5 BT854 ol 5 Hor b cew

Constant Amplitude Signal Generator

Set controls for a 356 MHz, 0.5 division display output signal.
3. Adjust MAIN TRIGGER LEVEL tor a stable display. If a stable display is obtained, the instrument is triggering
properly.
Delayed Internal Triggering (35 MHz) ()
4. Set constant amplitude signal generator controls for 76 MHz, 1.5 division display output signal.
5. Adjust MAIN TRIGGER LEVEL for a stable display. If a stable display is obtained, the instrument is triggering
properly
Delayed Internal Triggering (75 MHz) )

6. Disconnect test equipment.
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7. Set Model 1707A controls as follows:

MAIN TIME/DIN i e g o 5h ©@% 7 6 S 108 75 S0 et ot 505 8% 54 0hii 83 55 5955 6% Yis sie eee ace soe 5 uSEC
DELAYED TINIETDIN (n sne woovw on i wio w905 900 000 o 6 w0t G 506 S0mmg 638 N06 S00T0ad 60 Soelaidns i &9 Suevs

DELAYEDIAUTOITRIG o vr vy sov ey o s G0ee 09 60 W0t 00 9% 0400 190 wd B909 0nb o 39000 1 W0 i o AUTO
DEplay o mo moo oo B0 WO B S SRR I DU R A VR B U WoTEE I B Ta @ ol man an MAIN SWEEP

8. Refer to Paragraph 5-42 and Schematics 8 and 9 if delayed triggering specifications are not met.

5-34. DELAY JITTER.

SPECIFICATION: Delay jitter should be less than .02%.

DESCRIPTION: The delay jitter is checked by expanding the sweep by 20,000 and visually monitoring the jitter.

TIME MARK
GENERATOR

O= MODEL I707A

CHAN
A

BNC CABLE

ITOTA-R-30

Figure 5-13. Delay Jitter Test Setup
EQUIPMENT:

Time Mark Generator
BNC Cable
PROCEDURE:
1. Connect instruments as shown in Figure 5-13.

2. Setinstrument controls as follows:

Model 1707A

VOLTS/DIV L et e e e e e e e e e e e e :

MAINTTIMEIBIN G5 i1 550 5185 558 555 Rt fim ags 90008 £ 5l 7% e s wies) mmeiess mas mifle 8et Mm Siie Mty mion gt artswiiasy 1 mSEC
BELAYED TIMEBIV: oo wan o o 00 63 96 500590 £ 55 5000 15 oo 5 e o5 50 ol @3 S 6 % 5 5uTs .5 uSEC
DISplaY ¢ v oo s oy i iy o SRS D B SOENR O o b WOEE DU M WIGSE 0 W RO D D R SN 54 MAIN SWEEP
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Time Mark Generator

Set for 1 ms time marks.
3. Adjust DELAY TIME so intensified portion of sweep is at the 11th graticule line.
4. Turn display mode to DELAYED SWEEP.

5. Adjust DELAY TIME so display is centered,

6. Display jitter should be less than 1 division which is equal to less than .02%.

7. Remove test equipment.

8. Set Model 1707A controls as follows:

NMOLTESIEIN s vis pmn somn wie e 30 s #95 Tod 37000 G99 W 955 9EELS OO B0 AT WIS BN WS S
MAIN TIME/ DIV . . e e e e e e et e e e e e e e
DELAYED TIME/DIV . . . e e e
DSPlaY . . . e e e e e e e e e e e e B B syl

9. Refer to Schematics 8, 9, 12, 13,and 15 if specifications are not met,

Performance Check

Display jitter <1 div
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PERFORMANCE CHECK RECORD
Serial No.
RESULTS
REFERENCE
STEP DESCRIPTION
MIN ACTUAL MAX

5.22 DEFLECTION FACTOR CT“ ChBa”
.01 VOLTS/DIV 4.85 div 5.15 div
.02 VOLTS/DIV 4.85 div 5.15 div
.05 VOLTS/DIV 5.82 div 6.18 div
.1 VOLTS/DIV 4.85 div 5.15 div
.2 VOLTS/DIV 4.85 div e L — 5.15 div
.5 VOLTS/DIV 5.82 div TR [ 6.18 div
1 VOLTS/DIV 4.85 div BT [ 5.15 div
2 VOLTS/DIV 4.85 div PR 5.15 div
5 VOLTS/DIV 5.82 div I I 6.18 div
Channel A Vernier <24 div
Channel B Vernier P <2.4 div

5-23 RISETIME
Channel A Risetime <4.6 ns
Channel B Risetime <4.6ns

5.24 BANDWIDTH
Channel A Bandwidth =43 div
Channel B Bandwidth =4.3 div

5-25 INPUT RESISTANCE
Channel A Resistance .98 megohm 1.02 megohm
Channel B Resistance .98 megohm 1.02 megohm

5-26 COMMON MODE
REJECTION RATIO (CMRR)
CMRR (50 kHz/0.01 e <.3 div
volts/div)
CMRR (1 MHz/0.01
volts/div) = W e <.3 div

5.27 MAIN SWEEP TIME
.1 uSEC 11in 9.7 div A— 11in 10.3 div
.2 uSEC 5 in 9.7 div 5 in 10.3 div
5 uSEC 11in 9.7 div -l 11in 10.3 div
1 uSEC 111in 9.7 div s 11in 10.3 div
2 uSEC 5 in 9.7 div e 5 in 10.3div
5 uSEC 11in 9.7 div 11in 10.3 div
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PERFORMANCE CHECK RECORD
(CONT’D)
Serial No.
RESULTS
REFERENCE
£ SETEEP DESCRIPTION
MIN ACTUAL MAX
5-27 (Cont'd) 10 uSEC 11in 9.7 div 11in 10.3 div
20 uSEC 5 in 9.7 div 5 in 10.3 div
50 uSEC 11in 9.7 div 11in 10.3 div
.1 mSEC 11in 9.7 div 11in 10.3 div
.2 mSEC 5 in 9.7 div 5 in 10.3div
5 mSEC 11in 9.7 div 11in 10.3 div
1 mSEC 11in 9.7 div 11in 10.3 div
2 mSEC 5 in 9.7 div 5 in 10.3div
5 mSEC 111in 9.7 div 11in 10.3 div
10 mSEC 11in 9.7 div 11in 10.3 div
20 mSEC 5 in9.7 div 5 in 10.3 div
50 mSEC 11in 9.7 div 11in 10.3 div
. SEC 11in 9.7 div 11in 10.3 div
2 SEC 5 in9.7 div 5 in 10.3 div
Main Vernier Check <2 div
Mag (X 10) Check 9.5 div 10.5 div
5-28 CALIBRATOR
Calibrator Amplitude 5.94 div 6.06 div
Calibrator Frequency 900 Hz 1100 Hz
5-29 MAIN TRIGGERING
Internal Triggering (35 MHz) v
Internal Triggering (75 MHz) v
External Triggering (75 MHz) v
External Triggering (35 MHz) Vv
Chop Triggering (100 kHz) v
5-30 TRIGGER LEVEL RANGE
AND POLARITY
Int Trigger Level (+) vV
Int Trigger Level (—) vV
Ext Trigger Level (+) 1.5V +1.5V
Ext Trigger Level (—) 1.5V +1.5V
5-31 EXT INPUT RESISTANCE
Input Resistance .98 megohm 1.02 megohm
5-32 DELAYED SWEEP TIME
.1 uSEC 11in 9.7 div 11in 10.3 div
.2 uSEC 5 in9.7 div 5 in 10.3div
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PERFORMANCE CHECK RECORD

Performance Check

(CONT'D)
Serial No.
RESULTS
REFERENCE
. STEEP e DESCRIPTION
MIN ACTUAL MAX
.5 uSEC 11in 9.7 div 11in 10.3 div
1 uSEC 11in 9.7 div 11in 10.3 div
2 uSEC 5 in 9.7 div 5 in 10.3 div
5 uSEC 11in 9.7 div 11in 10.3 div
10 uSEC 11in 9.7 div 11in 10.3 div
20 uSEC 5 in 9.7 div 5 in 10.3 div
50 uSEC 111in 9.7 div 11in 10.3 div
.1 mSEC 11in 9.7 div 11in 10.3 div
.2 mSEC 5 in 9.7 div 5 in 10.3 div
5 mSEC 11in 9.7 div 11in 10.3 div
1 mSEC 11in 9.7 div 11in 10.3 div
2 mSEC 5 in 9.7 div 5 in 10.3 div
5 mSEC 11in 9.7 div 11in 10.3 div
10 mSEC 11in 9.7 div 11in 10.3 div
20 mSEC 5 in 9.7 div 5 in 10.3 div
50 mSEC 11in 9.7 div 11in 10.3 div
I SEC 11in 9.7 div 11in 10.3 div
Delayed Vernier Check <2 div
5-33 DELAYED TRIGGERING

Delayed Internal Triggering v

(35 MHz)

Delayed Internal Triggering

(75 MHz)

vV
5-34 DELAY JITTER

|:){:'Ia‘pIII Jitter <1 div
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ADJUSTMENT PROCEDURES.

5-35.

Adjustments

5-36. LOW VOLTAGE POWER SUPPLY ADJUSTMENT.

REFERENCE: Schematics 19 and 20, Figures B-70, 8-71 and 8-72. Adjustment Locations Figure 5-14.

DE

PTION: The +15V is the only regulated voltage in this instrument. The rest of the voltages in this instrument are
referenced to +15V. The voltage accuracy is set by using a digital voltmeter to monitor the +15V.

EQUIPMENT:

Digital Voltmeter

Test Leads

PR

RE:

Remove top and bottom covers.

2. Connect digital voltmeter to Gate Assembly wire (92).
l- WARNING l
Power is present in the Line Rectifier Assembly, (A2) and
Low Voltage Mother Board (A3A1) when POWER switch is
OFF.
3. Turn instrument on.
4. Adjust A3A2R3, low voltage adjust for a meter indication of +15V £10 mV.
Low Voltage Adj 14.99V 15.01V
5. Check the rest of power supply output voltages as shown in Table 5-5.
Table 5-5. Power Supply Voltage Limits
Supply Test Point Limits
+15V A4 Wire (92) +14.99V +15.01V
—15V A4 Wire (97) ~14.5V —15.75V
+5V A4 Wire (93) +5.1V +5.5V
+50V A4 Wire (2) +47V +52V
—50V A4 Wire (7) -47V 52V
+80V A4 Wire (926) +80V +90V
6. Turn instrument off,
7. If any voltage measurement is inaccurate, refer to Schematics 18, 19 and 20 troubleshooting information.,
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5-37.

HIGH VOLTAGE POWER SUPPLY ADJUSTMENT.

REFERENCE: Schematics 17, Figures 5-14 and 8-58.

DESCRIPTION: The high voltage is adjusted by comparing it against a known calibrated voltage standard.

EQUIPMENT:

Digital Voltmeter

Voltmeter Calibrator

1000: 1 Divider Probe

P

10.

11.

12.

E E:
Remove CRT cover from rear of CRT.
Remove cover from rear of CRT socket.
Turn instrument on,
Connect digital voltmeter through 1000 to 1 divider probe to voltmeter calibrator.

Set voltmeter calibrator to —100-volt output.

Note voltmeter indication.
Multiply indication in step 6 by 21.5.
Monitor high voltage applied to CRT pin 2 (red wire) using 1000 to 1 divider probe and digital voltmeter.

Adjust A3A4R1, high voltage adjust, for value calculated in step 7.
Turn instrument off.

Disconnect test equipment and replace covers on socket and CRT.

Check high voltage power supply circuits on Schematic 17 if adjustment can not be made.

5-38. INTENSITY LIMIT ADJUSTMENT.

REFERENCE: Schematic 17, Figures 5-14 and 8-58.

DESCRIPTION: The intensity limit adjustment is set so the front panel INTENSITY control has complete range. This range
is from extinguished to complete brightness.

PROCEDURE:
1. Turn instrument on.
2. Obtain a free-running trace (Figure 3-2).
3. Set INTENSITY control to 9 o'clock position.
4. Adjust A3A4R15, intensity limit, until trace is just extinguished.
5. Set INTENSITY control to 10 o'clock position and verify that trace is visible.
6. Check the high voltage power supply circuit on Schematic 17 if this adjustment cannot be made.
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5-39.  Y-AXIS ALIGNMENT.
REFERENCE: Schematics 16 and 17, Figures 5-14, 8-55 and 8-58.
DESCRIPTION: The internal orth adjust is set to align the trace on the Y-Axis.
EQUIPMENT:
Oscillator
NOTE
Make sure the horizontal trace is properly aligned before
proceeding with this adjustment.

PROCEDURE:

1. Connect Audio Oscillator set for 10KHz, 60MV output to Channel A INPUT.

2. Set Sweep Display to DELAYED SWEEP (leave delayed sweep time OFF).

3. Adjust HORIZONTAL POSITION until vertical line is centered on CRT screen.

4. Adjust A4R35, ORTH adjust, until vertical line is aligned on major Y-Axis graticule.

5. Disconnect Audio Oscillator.

6. Set Sweep Display to MAIN SWEEP.

7. Refer to Schematics 16 and 17 if adjustment cannot be made.
5-40. GATE AMPLIFIER RESPONSE ADJUSTMENT.
REFERENCE: Schematic 16, Figures 5-14 and 8-58.
DESCRIPTION: The gate amplifier is adjusted for optimum response.
EQUIPMENT:
Monitor Oscilloscope
10:1 Divider Probe
PROCEDURE

1. Set MAIN TIME/DIV to 1 uSec.

2. Connect divider probe from monitor oscilloscope to wire (1) on A4 gate amplifier assembly board.

3. Set monitor oscilloscope controls as follows:

a: COUPNNG crcivmiine o wouminm wm saowiens W6 Voo e W SATERE i G OReis i SR ST A ©6 SR T i DC
b. All others Normal display

4. Adjust Model 1707A INTENSITY for 20V amplitude pulse as displayed on monitor oscilloscope.
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5. Adjust A4C12, gate response adjust, for fastest risetime and flatest pulse of positive going signal.

6. Disconnect test equipment.

7. Set MAIN TIME/DIV to 5 uSEC.
8. Refer to Schematic 16 if this adjustment cannot be made.
5-41. TRIGGER AMPLIFIER BALANCE AND DC LEVEL ADJUSTMENT.
REFERENCE: Schematics 5 and 6, Figures 5-14 and 8-15.
DESCRIPTION: The Composite Sync adj and Channel A Sync adj are set so the instrument triggers at the same point on all
signals. 2
EQUIPMENT:
Oscillator
PROCEDURE: ’
1. Connect oscillator to Channel A INPUT,
2. Set Channel AVOLTS/DIV to .1.
3. Set oscillator to 50-kHz output and 6-div amplitude.
4. Set MAIN TIME/DIV switch to 5 uSEC.
e
5. Adjust Vertical POSITION to center graticule. :
6. Adjust TRIGGER LEVEL until sweep triggers at center graticule.
7. Set trigger coupling to DC.
8. Adjust ABA4R81, composite sync adj, until sweep triggers at the same point as in step 6.
9. Change DISPLAY to ALT.
10. Adjust A6A4R66, Channel A sync zero, until sweep triggers at some point as in step 6.
11. Disconnect test equipment,
12. Set Model 1707A controls as follows:
DUSPLAY. L v smowonens sos soe mves sin sme mosow sie s susos sie sos sy wos sve wisne wie Ner KUsieusie eie sveie wne eor ase sisce A
VOLTS/DIV o oo e e et e e e e e e e e .01
13. Refer to Schematics 5, 6 and 9 if this adjustment cannot be made.
5-42. TRIGGER SENSITIVITY ADJUSTMENT.
REFERENCE: Schematic 9, Figures 5-14 and 8-31.
DESCRIPTION: Trigger sensitivity is adjusted with a calibrated input to ensure proper triggering range. g
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EQUIPMENT:
Constant Amplitude Signal Generator
RG 213 Cable
50-ohm Feed-through Termination
PROCEDURE:
1. Set Model 1707A controls as follows:
Coupling: o o5 waress o 99 e on Sl JF S il gnoRe o Wi ST R e BN EE PAR R A DR e B AC
BDISPLAY 5 i cnnes o6 S5000 o3 samss 53 e o ol sames s ip Bak 555 wme o S Sn sl e i S5 6t A
MAIN TIME/ DIV e e e e e e e e e 5 uSEC
Channel A VOLTS/DIV o o o e e e e e e e e 1
TG -COIMTIIE  coms im mamme v mamss e Senoess wE meEEs vie M el GH SEmmE o Fm e s a5 HF REJ
DELAYED: AUTOITRIG o i i sianeinm sis scansiions wos Waolsieis iye e sieie v soslelbg iy i wass ke e siais v TRIG
2. Connect constant amplitude signal generator to Channel A INPUT.
3. Set constant amplitude signal generator for a 0.5-volt, 1-MHz output.
4. Adjust AGA2R45, trigger sensitivity, and MAIN TRIGGER LEVEL until stable display occurs.
5. Recheck performance in accordance with Paragraph 5-29. Readjust A6A2R45 if necessary.
6. Set Model 1707A Display to DELAYED SWEEP.
7. Set constant amplitude signal generator for a 0.5-volt, 1-MHz output.
8. Set DELAYED TIME/DIV to .5 uSEC.
9. Set MAIN TRIGGER LEVEL counterclockwise.
10. Adjust A6A2R47, trigger sensitivity, and DELAYED TRIGGER LEVEL until stable triggering occurs.
11. Disconnect test equipment.
12, Set Model 1707A controls as follows:
MAIN TIME DIV e e e e e e e e e e e 5 uSEC
DELAYED TIME/ DIV . L e e e e e e e e e e e e e e e e e e e e e e OFF
DISDIAY = i coismme o5 s e i weeliny S0 W T B S S0RUE SN TR BIGR 65 G0N EGTH w6E a8 BOETS W 0 . MAIN SWEEP
CHaNNBE ANOLETSIDIV: (i s o son cons i s wnses she 5 5o i o Sam @ 0 S5958 sip 3oh Salierem o5 sisie W .01
DELAYED AUTOITRIG  crow oo v ono o o0 9o 80 w8 w005 i 90 SRS md 05 A0S B0 G SO0RCam o5 Soess a AUTO
13. Refer to Schematics 8 and 9 if this adjustment cannot be made.
5-43. POSITION CENTERING ADJUSTMENT.

ERENCE: Schematic 4, 5 and 6, Figures 5-14 and 5-15.

REF

DESCRIPTION: Internal controls are adjusted to center the display. This adjustment varies the amplifier dc reference thus
establishing position.
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PROCEDURE:

1. Set DISPLAY to B.
2. Center Channel B POSITION control.
3. Adjust front panel DC BAL for no vertical trace shift as B POL switch is changed from NORM to INVT,
4. Adjust AbBA4R92, position centering adjust, to center trace vertically.
5. Adjust ABA4R46, internal DC bal, for no vertical trace shift as the Channel B vernier is rotated.
6. Repeat steps 2 through 5, if necessary, until there is no further change.
7. Set DISPLAY to A.
8. Center Channel A POSITION control.
9. Adjust front panel DC BAL to center trace.
10. Adjust ABA4RA43, internal DC bal, for no vertical trace shift as the Channel A vernier is rotated.
11. Repeat steps 8 through 10, if necessary, until there is no further change.
12. Set DISPLAY to A + B.
13. Adjust ABA4R70, A + B bal, to center trace.
14. Set Model 1707A controls as follows:
DESPLANT  acom o cos wiems a5 o eoaip s O sraliisds Wns A 05 ESRETE BN A0S R SRS G FE SIETE 26w e

15. Refer to Schematics 4, 5, 6 and 7 if this adjustment cannot be made.

5-44. SWEEP LENGTH ADJUSTMENT.

REFERENCE: Schematic 15, Figures 5-14 and 8-51.
DESCRIPTION: Th_e X1 gain adjust of the horizontal preamplifier is adjusted to set sweep length to 11 divisions.
PROCEDURE:

1. Check to see that all controls are set according to Paragraph 5-20.

2. Adjust AGA9R1, X1 gain adjust, for a display length of 11 divisions.

NOTE

Adjust ABA9R1 for a display length of 10 divisions. Posi-
tion right end of display 1 division to the left and readjust
ABA9R1 to increase display length of 1 division.

3. Refer to Schematic 15 if this adjustment cannot be made.
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5-45. MAIN SWEEP TIMING ADJUSTMENT.

REFERENCE: Schematics 10 and 11, Figures 5-14, 8-34 and 8-38.
DESCRIPTION: The main sweep time adjustments are made with a known time reference input to provide a calibrated sweep.
EQUIPMENT:
Time Mark Generator
BNC Cable
PROCEDURE:
1. Connect time mark generator to Channel A INPUT.
2. Setinstrument controls as follows:

Model 1707A

DELAYED TIMEIDIN sns 5s 5 ved o6 o0 vms o0 o0 900 o0 05 S0 B0 00 O 08 o wod o 65 S e ¥4 5% OFF
MAIN TIMEIDIV. s o ssus e sliuee s dir o mranes Sed 5 momar s 05 £05 fin 5 B I =8 9.6, a0k i 1 uSEC
L T MAIN SWEEP
VOLESIBING o o comismem mim smaisisns e sToans dns oie e (01 2 e @fm syermseis s i ahspe e fm ey as required

Constant Amplitude Signal Generator

Set time mark generator for 0.1 usec time marks.
3. Adjust A6A5R16, Cal adjust, for 11 time marks in 10 divisions.

Table 5-6. Sweep Time Adjustments

Time marks MAIN TIME/DIV Adjustment Time marks
.1 usec .1 uSEC ABA5R16 1
1 usec 1uSEC ABA5R15 1
.1 msec .1 mSEC ABA5R14 1
10 msec 10 mSEC ABABR13 1

4. Complete the rest of the sweep time adjustments per Table 5-6.
5. Disconnect test equipment.
6. Set Model 1707A controls as follows:

L L e e S e e e S ey W e 5 uSEC
NVOETFSIBIV: soc i s sin s iossbioss s seeisis o sy § Feviensns Sie sralsiiog 66 s miame e s S e w .01

7. Refer to Schematics 10 and 11 if this adjustment cannot be made.
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5-46. X10 GAIN ADJUSTMENT,

REFERENCE: Schematic 15, Figures 5-14 and 8-51.

DESCRIPTION: The horizontal preamplifier circuit X10 gain adjust is adjusted in the expand mode for X 10 magnification.

EQUIPMENT:

Time Mark Generator

BNC Cable
PROCEDURE:
1. Connect time mark generator to Channel A INPUT,
2. Set instrument controls as follows:
Model 1707A
MAIN TIME/ DIV L o et e e e e e e e e e e e e e e e e e 1 mSEC
VOLTEIDIN . ©viewin sie srarmwisis sie sssms iocn sis wies wimis s st siwis s3s o sies 506 sin sisis of 0 oTens aiie as required
Time Mark Generator
Set time mark generator for 0.1 ms time marks.
3. Press MAG pushbutton (X10).
4. Adjust ABA9R21, X10 gain adj, for 1 division between time marks.
5. Disconnect test equipment.
6. Release MAG pushbutton (X1).
7. Refer to Schematic 15 if this adjustment cannot be made.
5-47. MAG CENTERING ADJUSTMENT.

REFERENCE: Schematic 15, Figures 5-14 and 8-51.

DESCRIPTION: The Mag centering adjust is set so the display is expanded around center screen.

EQUIPMENT :

Time Mark Generator

BNC Cables

PROCEDURE:

1.

2.
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Model 1707A

MEAIN TIME/DIV,  cuvcin o vovwms o somnmin 5 ORloms 08 oo 300 iE 05 SEPEE 06 REmmes i s0w SR b .2 mSEC
VBLTSIBIV. ciosram o s s ok @i se) e s s sials @8 58 s @ v eieEe s s e as required
Time Mark Generator
Set time mark generator for 1 ms time mark,

3. Adjust HORIZONTAL POSITION so middle time mark is on the center graticule.

4, Press MAG pushbutton (X10).

5. Adjust ABA9R2, Mag centering adjust, to re-center middle time mark.

6. Disconnect test equipment.

7. Set Model 1707A controls as follows:
MAIN TIME/IBIV  ccow o ssvines o selas e aislimedy il e 5o o $@areli s Rwiisse @ eemm B 5 uSEC
RERIG  covisns o5 i wiss soe woe wies s @ SHENS 60% S BEREE BUF BN BUECEIETR G SUGIGNeSE b melonEle Fe SGeEESIE BLE 1 e X1

8. Refer to Schematic 15 if this adjustment cannot be made.

5-48. CALIBRATOR ADJUSTMENT.

REFERENCE: Schematic 16, Figures 5-14 and 8-55,

DESCRIPTION: The calibrator output is compared against a voltmeter calibrator standard to accurately set the calibrator
amplitude.

EQUIPMENT:

Voltmeter Calibrator

Test Leads

PROCEDURE:

1.

2.

10.

11.

Perform DC BAL Adjustment (Figure 3-6).

Set Channel A VOLTS/DIV to .1.

Set coupling to DC.

Connect voltmeter calibrator to Channel A INPUT.
Set voltmeter calibrator to 1-volt p-p output.

Adjust Channel A vernier for a display of 6 divisions.
Disconnect voltmeter calibrator.

Connect CAL 1 VOLT output to Channel A INPUT.
Adijust A4R29, cal ampl, for a 6-division display.
Disconnect CAL 1 VOLT output from Channel A.

Set Model 1707A controls as follows:
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Channel A Vermier . . . .. . et et e e e e e e e e e e e e e e e e CAL detent

12. Refer to Schematic 16 if this adjustment cannot be made.

5-49. DELAYED SWEEP TIME ADJUSTMENT.

REFERENCE: Schematics 12 and 13, Figures 5-14, 8-41 and 8-44.

DISCRIPTION: The delayed sweep time adjustments are made with a known time reference input to provide a calibrated
sweep.

EQUIPMENT:
Time Mark Generator
BNC Cable
PROCEDURE:
1. Connect time mark generator output to Channel A INPUT.

2. Set instrument controls as follows:

Model 1707A

L T e e T as required
MAIN TIME/ DIV . . e e e e e e e e e e .2 uSEC
DELAYED TIME/ DIV L . e e e e e e e e e e e e e e e e e e e e e .1 uSEC
DUSDIAY: o vo s o5 Sa e ils b5 alnmals 75 RGN 6 S R Bh TR SRS T i S i v e ¢ DELAYED SWEEP

Time Mark Generator
Set output for .1 usec time marks.
3. Adjust ABAG6R16, cal adjust, for 11 marks in 10 divisions.

4, Complete the rest of the sweep time adjustments per Table 5-7. The MAIN TIME/DIV control should be one step
slower than DELAYED TIME/DIV.

Table 5-7. Delayed Sweep Time Adjustments

Time Mark Generator Model 1707A Adjustment Time Mark
Delay Time/Div
.1 usec .1 uSEC ABAGR16 1
1 usec 1 uSEC ABABR15 1
1 msec 1 mSEC ABAG6R14 1
10 msec 10 mSEC ABABR13 1

5. Disconnect test equipment.

6. Set the Model 1707 A controls as follows;

VOLTSIDIV oon i v dmn o 50 5 v 0 0antn &8 Vi aeG 05 o et s e S i Boias v ouises 1 g .0
MAINCEIMEIDIV & oo savnssy s ssonaise svs ssnsnes she o S90S W @904 88 £ WIS ¥R RN GIR M ol 5 uSEC
BELAYED TIMEIBIN v v v weevormss wom waomems o6 st S5004 a6 Sva SUE U i Siaie 0 0 onas @ 50a Wssays OFF
DBRIAY oo sin o v veens e vme sy s SEarre S SE EURI HTE WEA RINSE OB NG SUeRE I M0 B G ST s MAIN SWEEP
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7. Refer to Schematic 12 and 13 if this adjustment cannot be made.

5-50. LOW-FREQUENCY PULSE RESPONSE ADJ,

REFERENCE: Schematic 6, Figures 5-14, 8-21 and 8-22.
DESCRIPTION: The low frequency compensation resistor in the vertical preamplifier is adjusted for optimum pulse response.
EQUIPMENT:
Square Wave Generator
50-ohm Termination
BNC Cable
PROCEDURE:

1. Connect output of square wave generator through a 50-ohm termination to the Channel A INPUT.

2. Set instrument controls as follows:

Model 1707A

CHANHEL ANOLTSEIDIN: oo i wup e 0 srmmane i s i S s sm s i SHas 5 w0 s i &% fs e o & .01
i LT L R e ) e o T e G e A e T P e e e L o 5 usec

Square Wave Generator

Adjust square wave generator output for a 6-division 50 KHz display.
3. Adjust ABA4R96, L.F. COMP ADJ, for the flattest pulse response.
4. Disconnect test equipment.

5. Refer to Schematic 6 if the adjustment cannot be made.

5-51. INPUT CAPACITANCE AND ATTENUATOR COMPENSATION ADJUSTMENT,

DESCRIPTION: The input capacitance is adjusted to make the capacitance the same on all ranges. The attenuator compen-
sation adjustment is made with a square wave input to provide optimum square wave response.

EQUIPMENT:

LC Meter

Square Wave Generator
BNC Cable
PROCEDURE:

1. Connect 600-ochm output from square wave generator to both Channels A and B INPUT.
2. Set instrument controls as follows:

Model 1707A

DS P LAY e e e e e e e e e e e e e e e e e e e ALT
VOLTS/DIV (bath: channls) s oo ovi 55 emsl ge v e of FR5e0 o8 69005 08 Se s of T S aa s .02
MAINTEIMEIDINVG i sdven 00 Gontn o sri@iis O aeoen i aveihod 0 Swcee o v W o s maiaie 20 mSEC
Coupling (both channels) « .« .0 vocnn vi v vi vi v v ve i e o v die s sl aas i e Be T ale wie DC
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3. Set square wave generator for a 10 KHz, 4 division display.

4. Perform the adjustments in Table 5-8 for best square wave response.

Table 5-8. Square Wave Adjustment

VOLTS/DIV CHANNEL A CHANNEL B
.02 ABA1C18 ABA2C18
.05 ABA1C19 A5A2C19
a ABA1CS8 ABA2CS8
.2 ABAI1C13 A5A2C13
5 A5A1C14 A5A2C14
1 ABA1CH9 ABA2CY

5. Disconnect square wave generator,

6. Connect LC meter to appropriate channel as listed in Table 5-9 and measure input capacitance on .01 VOLTS/DIV
range. Adjust appropriate capacitor to obtain same input capacitance as measured on .01 VOLTS/DIV range.

Table 5-9. Capacitance Adjustment

VOLTS/DIV CHANNEL A CHANNEL B
.01 REFERENCE REFERENCE
5 A5A1C4 A5A2C4
1 ABA1ICS5 ABA2CSH

7. Disconnect test equipment.
8. Set the Model 1707A controls as follows:

VOLTS/DIV

................................................................. .01
DUSPLAY . oovv tiv s wsesis sie wiw srmin mom win siimim 4ia %4 e e ws eee Be Sie Siane we eim mwiee ae wmie e me s A
MAIN TIMESIN. (= idebh e sitmtls s 5s mte am madlnm i o ey di 37 e ol o5 208 0ls s rweisn 2 5 uSEC
COBPUDG. & 5w 36 05 STl uh r veie i U9 3 o8 e Oy 50 5 SR TN DA Ghe 000 Uk SR i D e i 3 AC

9. Refer to Schematics 3 and 4 if the adjustments cannot be made.

5-52. PULSE RESPONSE ADJUSTMENT.

REFERENCE: Schematic 6, Figures 5-14, 8-21, and 8-22.

DESCRIPTION: The high frequency compensation capacitors in the vertical amplifiers are adjusted for optimum pulse
response.

EQUIPMENT:
Fast Rise Square Wave Generator
50-ohm Termination.
RG213 Cable
PROCEDURE:
1. Connect output square wave generator through a 50-ohm termination to the Channel B INPUT.
2. Set instrument controls as follows:
Model 1707A
DISPLAY
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Channel B VOLTS/DIV
MAIN TIME/DIV
MAG

Square Wave Generator

Adjust square wave generator output for a 6-division, 100-kHz display.

Adjustments

3. Adjust ABA4C26, ABA4C46, ABABC7, ABABC12, and ABASR30 for the best pulse response with a risetime of less

than 4.6 ns.
4. Observe pulse response of Channel B in the NORM and INVT positions.
5. Readjust ABA4C26, if necessary, to obtain optimum pulse response for both positions with a risetime of less
than 4.6 ns.
6. Connect square wave generator to Channel A INPUT,
7. Set DISPLAY to A.
8. Adjust ABA4CSH for the best pulse response with a risetime of less than 4.6 ns.
9. Repeat steps 3 through 8 for optimum pulse response on both channels.
10. Disconnect test equipment.
11. Perform paragraph 5-24, bandwidth check, to ensure 75 MHz bandwidth is met.
12. Refer to Schematic 6 if this adjustments cannot be made.
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A5A4RsI A5A4c25 A5A4Re6 AS5A4R43
COMPOSITE CHAN A HF CHAN A CHAN A ASAlcia
SYNC ADJ ADJNO:I SYNC ZERO DC BAL INPUT CAP
A5Alcle
\ / ATTEN
COMP
ASAlc4
INPUT CAP
A5A4R46 AS5Alcs
CHAN B —x - ATTEN
DC BAL ﬁ comp
AS5Alco
'hq...._\
A5A4c46 " ATTEN
HF COMP ComP
ADJ AS5AIlc5
INPUT CAP
A5A4R96
HF ADJ A5Alcis
ATTEN
COMP
AS5A4R70 AS5AIlcI3
A AND B INPUT CAP
BAL
A5A4R92
POSITION
CENTER
AS5A4cz2e
CHAN B HF
ADJ NO:I
ABA2R45 ABA2R47
TRIGGER TRIGGER
SENSITIVITY SENSITIVITY
ADJ ADJ
ITOTA-R -3
Figure 5-14.

Adjustment Locations
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. The abbreviations used in the parts
list are described in Table 6-1. Table 6-2 lists the parts in
alphanumeric order by reference designator and includes
the manufacturer and manufacturer’s part number. Table
6-3 contains the list of manufacturer’s codes.

6-3. ORDERING INFORMATION.

6-4. To obtain replacement parts from Hewlett-Packard,
address order or inquiry to the nearest Hewlett-Packard
Sales/Service Office and supply the following information:

C.

d.

6-5.

a.

Replaceable Parts

Instrument model and serial number,

HP Part Number of item(s).

Quantity of part(s) desired.

Reference designator of part(s).

To order a part not listed in the table, provide the
following information:

Instrument model and serial number,

b. Description of the part, including function and

location in the instrument.

c. Quantity desired.

Table 6-1. Abbreviations for Replaceable Parts List

A = ampere(s) GRD = ground(ed) NPO = negative positive RWV = reverse working
ASSY = assembly zero (zero temper- voltage
) ature coefficient)
H = henryl(ies) NPN = negative-positive-
BD = board(s) HG = mercury negative g;:an = slow-blow
BH = binder head HP = Hewlett-Packard NSR = not separately = silicon controlled
BP = bandpass He. s:heriz tepinosabie SE = ::T:rltfli::n
SEC = second(s)
c = centi 110_2) IF = intermediate freq. OBD = order by SECT = section(s)
CAR = carbon IMPG = impregnated description si = silicon
CCW = counterclockwise INCD = incandescent OH = oval head siL = silver
CER = ceramic INCL = include(s) ox = oxide st = slide
CMO = cabinet mountonly  INS = insulation(ed) SP = single pole
COAX = coaxial INT = internal P = peak SPL = special
COEF = coefficient PC = printed (etched) ST = single throw
COMP = composition 3 circuit(s) STD = standard
CONN = connector(s) K = kilo (107) PF = picofarads
CRT = cathode-ray tube KG = kilogram PHL = Phillips
= TA = tantalum
Ccw clockwise PIV = peak inverse 5
TD = time delay
LB = pound(s) voltage(s) TFL = teflon
D = deci “0-1} LH = left hand PNP = positive-negative- TGL = toggle
DEPC = deposited carbon LIN = linear taper P/O = Do'"':e THYR = thyristor
DP = double pole LOG = |ogarithmic taper PORE = part °] ; TI = titanium
DT = double throw LPF = low-pass filter(s) OB - erionrs) TNLDIO = tunnel diode(s)
LVR = lever POT = P 5 't_" » (s) TOL = tolerance
ceeer ST Ipoundomen TR e
= alectrolytic = i D
ENCAP = encepsulated M = milli (107 PRGM = program
EXT = gxternal MEG = mega (10) PS = polystyrene u = micro (10-6)
MET FILM = metal film PWV = peak working
MET OX = metal oxide voltage
F = farad(s) MFR = manufacturer v = volts
FET = field-effect MINAT = miniature RECT = fi VAR = variable
transistor(s) MOM = momentary RFC & ::zTL'::;‘:LanW VDCW = dc working voit(s)
FH = flat head MTG = mounting RFI = radio frequency
FILH = fillister head MY = mylar
EXD = fixed interference w = watt(s)
xe 5 RH = round head w/ = with
9 N = nano (10 ") or wiv = working inverse
G = giga (107) N/C = normally closed right hand voltage
GE = germanium NE = neon RMO = rack mount only W/0 = without
GL = glass N/O = normally open RMS = root mean square ww = wirewound
4/70 6-1
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Table 6-2. Replaceable Parts

Refl_arenqe HP Part Number| Oty Description Mr Mfr Part Number
Designation Code
al 5060=-1196 1 POWER MODULE:NON=FILTERED 28480 5060=-1196
AlLF1L 2110-0018 1 FUSE:CARTRIDGE 0.25 AMP SLOW BLOW 15915 313,250

FOR 230V OPERATION
AlFL 2110-0008 1 FUSE:D.50AMP 125V SLOW-BLOW T1400 MDL 1/2

FOR 115V OPERATION
alJi Ne5sRe PART OF Al
alsil NSR P/O Al
ay 01701-66502 1 BOARD ASSY:LINE RECTIFIER 28480 MT01-66502
azil 0162-3453 26 C:FXD CER 0.05 UF +80-20% 100VDCM 56289 CD23A1D01L5032525-C0H
arL? a186-2351 1 C:FXD ELECT 2000 UF +75~10% SOVDCHW 56289 29D2&3
APLRIL 1901-0045 5 DIODE:SILICON 0.75A 100PIV 04713 SR1358-7
azZR1 0811-1204 1 R:FXD WW 200 DHM 5% 5w 28480 oall-l204
A2R2 Ge87-1031 1 R:FXD COMP LOK OHM 10Z% 1/2W 01121 EB 1031
Az 1906-0021 1 DIODE ASSY:SILICON 28480 1908=0021
¥ a1701-611 1 POWER SUPPLY ASSY 2R&BN 017TNl=-611
A3aMPL N3&0=0450 2 WASHER:TRANSISTOR INSULATOR 04713 14B526N0F12
AAMPZ 01701-04101 2 COVER:POWER BDX 28480 N1701-04101
A3AMP 3 01701-65501 2 BOX:POWER ASSEMBLY 28480 01701-65501
4301 5050=04T76 1 TRANSISTOR ASSY:ISI NPN 28480 ENBN-D&4T6
4302 1854-0063 1 TSTR:SI NPN 80131 ZN3055
LET ) 01701~61602 1 CABLE:LOW TO HIGH VOLTAGE 28480 01701-61602
A3x92 1200-0077 1 INSULATOR: TRANSISTOR, MICA 16037 iz
aial D01701-66527 1 BOARD ASSYIMOTHER 28480 D17T01-66527
43alcCl G180-D141 1 C:FXD ELECT 50 UF +75-10% SOVDCW 56289 ANDSNEGISODDZ-DSM
A3AlCe 0150-0084 T C:FXD CER 0.1 UF +80-20% 100VDCHW 56289 33C41B5-CDH
A3A1CH 0180-0229 1 C:FXD ELECT 33 UF 10X 10VDCW 286480 0180=-0229
A3AlCs 0150~0084 C:FXD CER D.1 UF #80-20% 100VDCW 56289 33C41B5-COH
A381C5 0180-0269 1 C:FXD ELECT 1.0 UF +50=-10% 150VDCW 56289 AND125F1508A2-05M
A3ALLh 01800137 1 C:FXD ELECT 100 UF +75-10% 10VDCW 56289 150DX1070010R2-DYS
AFALLT 018n-0230 9 C:FXD ELECT 1.0 UF 20T S0VDCW 56289 150D1IOSX0ONS50A2-DYS
a3allrl 1501=-0045 DIODE:SILICON D.75A 100PIV n4713 SR1358-T
A3ALCKHZ 1901-0045 DIODE:SILICON 0.75A 1D0PIV n4T13 SR1358-7
AJALCHA 1901-0418 1 DIODE:SILICON 400PIV 1NSOOO 04713 1NSOON
AIALLHA 1901-0040 &1 DIODE:SILICON 30MA 30WV nT263 FDG1NRA
A3ALCKHS 1884-0094 F § THYRISTOR:BILATERAL SWITCH D&713 5PT-12
A3ALCRS 1884-0082 1 THYRISTOR:S5CR JEDEC TYPE ZN&&44]1 NeT13 2N&LE]
A3alJl N1T0l-6T601 1 CONNECTOR ASSY 28480 01T -6TECL
LEL R 1251-1968 2 CONNECTOR:PC 10 TUNING FORK TYPE CONT 02660 143-210-07-1158
A3AL U3 1251-1968 CONNECTOR:PC 10 TUNING FORK TYPE CONT n2660 143-01C-07-1158
A3alLl 9100-3139 10 COIL:T5 UM 28480 9100-3139
A3alL? 9100-3139 COIL:=7S UH 28480 9100-3139
a3alls F100-1645 1 COIL/CHOKE 390.0 UH 5% B2162 19=1331=254
A3401L & 2100-3139 COIL:TS UH 28480 9100=-1313%
aA3alLS 9100-3139 COIL:zT5 UH 28480 91n0-3139
A3ALLSG 9100-3139 COIL:TS UH 2B4R0 9100=-3139
alalcy 9100-3139 COIL:T5 UH 28480 9100=3133
ARLLLE 3100-3139 COIL:TS5 UH 28480 gint=3139
a3alLe 9100-3139 COIL:T7S UH 28480 9100-3139
AJALMP]L 0890-1028 [} SLEEVING 28480 0893-1n28
Asalul 1854=-0090 1 TSTR:SI NPNISIMILAR TO 2N3053) 2R&80 1854-0057
A3nlAL 0761~0015% 1 R:FXD MET OXx 1500 OWM 5% 1w 28480 DT61-0n15
AJALRZ “NEET-4T11 2 R:FXD COMP &70 DHM 10% 1/2W ni12l ER &T11
A3ALKS D664-1011 38 R:FXD COMP 100 OHM 10X 1/4W 01121 Ce 1011
A3ALRS C687-2201 1 R:FXD COMP 22 OHM 103 1/2wW 01121 EB 22r}
AJALRS 0811-14673 : ! RiFXD WW 3.9 DHM 5% 2W 28487 ra11-15673
AJALKG 0812-0086 1 RzFXD WW 5 OHM 5% 3 28480 Nalz-n086e
AIALIRT 06846-4T01 2 R:FXD COMP &7 OHM 10X 1/4W nll21 CB &47P1
A3alR8 0&684-4T11 F - R:FXD COMP 470 OHM 10X 1/4W o1121 CB &T1l
AJALRSG 068T=4T11 RiFXD COMP 470 OHM 10X 1/2M 01121 E8 &711
A4341K1D D684=-1041 13 R:FXD COMP 100K OMM 10X 1/4W 01121 CB 1741
AJALRLL 06864=2731 4 RIFXD COMP 27K OHM 10T 1/4M 01121 CB:2731
A3ALRLZ D&B4~-1041 R:FXD COMP 100K OHM 10% 1/4W ni121 Ch 1041
A3ALKHLA D&6B4-2T731 R:FXD COMP 27K DHM 10X 1/4W N1zl ch 2721
AJALRLG 0684-1031 11 R:FXD COMP 10K OHM 10T 1/4W niizl ca 19031
AIATRLS C684=-2T31 R:FXD COMP 27K OHM 10X 1/4W 01121 ch 2731
A3ALRLG O684-2T731 R:FXD COMP 27K OHM 10% 1/74MW 01121 cB 2731
ABALRLT 0684-1011 R:FXD COMP 100 OHM 10X 1/44W c1121 ca 1711
AJALTL 017T01-61104 1 TOROID:FERRITE 28480 M1TM=-61104
A3ALVHL 19G2-3302 1 DIODE BREAKDOWN: 34,8V 2T 400 MW 2A&4RA0 1902+-3302
a3alve2 1902-3070 1 DIODE:BREAKDOWN 4.22V 5% 04713 SZ10929-74
AdalvAR3 1902-3315 1 DIODE BREAKDOWN: 39,2V 2% 400 MW 29480 19n2-3315
A3az 01701-66504 1 BOARD ASSY:LOW VOLTAGE CONVERTER 29480 DLTDL=-65504
A3AZC1L 0150-0084 C:FXD CER 0.1 UF +B0=-20% 100VDCW 56289 33C4185-CDH
LELY %3 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCHW 56289 33C4185-CDH
a38203% 0180-0098 2 C:FXD ELECT 100 UF 20% 20vVDCW 54289 150D107X002052-DYS

See introduction to this section for ordering information
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Model 1707A Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

i M
Ftefgrenqe HP Part Number| Qty Description fr Mfr Part Number
Designation Code
A342Cs 0lan=-1802 1 C:FXD ELECT 150 UF +75-10% 40VDCW 56289 39D15TGR40EJ4-D5E
A3az2CH 01800098 C:FXD ELECT 100 UF 20% 20VDCW 56289 150D107X002052-DYS
434708 0180-1T780 2 C:FXD ELECT 500 UF +T75-10% 1OVDCW 28480 018%=1780
CELY S 0160-0168 4 C:FXD MY 0.1 UF 10X 200VDCW 56289 192P10492=PTS
434704 0160-0380 1 C:FXD MY 0.22 UF 10% 200VDCW 28480 01&60-0380
LELYIA 0160~3453 CiFXD CER 0.05 UF +80=20% 10°V0IW 56289 CA23A101LS50232525~-C0H
A3a?Clo 0160-3451 17 C:FXD CER 0,01 UF +80-20% 100VDCW 56289 LNZ3BLNIFINALS25-COH
A382011 0160-3453 C:FXD CER 0.05 UF +80-20% 100VDCW 56289 CN23A101L5022525-C0H
A3azilz2 0160=-2141 3 C:FXD CER 680 PF B0O/20% 1000VDCW 91418 TYPE B
A3acCL3 0160-0168 C:FXD MY 0.1 UF 10% Z0OVDCW 5628% 192P1N492=PTS
A3IA2CLe 0160-0168 C:FXD MY 0.1 UF 10T 200VDCW 56289 192P104%92=PTS
A3IAZCRL 1901-0040 DIODE:SILICON 30MA 30MWV 07263 FDG1288
AJBAPCR2Z 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG10DE8
A3A20R3 1901-0049 4 DIODE:SILICON D.75A S0PIV D&aTLE SR1358-6
AJAZLRA 1901-0049 DIODE:SILICON 0.75A SOPIV 04713 SR1356=-6
AIAZCRS 1901-0045 DIODE:SILICON 0.75A 100PIV 04713 SR1258-7
A3AZLL 9140-0128 1 COIL:FXD RF 22 UH 28480 8914D0-0128
A3azZMPL 1205-0227 1 HEAT DISSIPATOR:SEMICONDUCTDR 28480 1205=-0227
434201 1855-0010 1 T5TR:S1 80131 2N2646
A3A202 1854=-04T6 1 TSTR:51 NPN 02735 2N38T9
A3A2073 1854=-0039 2 T5TR:S51 NPN 80131 2N3053
AJAZ UG 1853-0027 1 TSTR:S51 PNP 07263 51554%
AFAZRL DoB4=1221 T RIFXD COMP 1.2K OHM 10% 1/4MW nr21 ce 1221
A3AZR2 0684=-2721 1 R:FXD COMP 2700 OHM 10% 1/4W 01121 ts 2721
A3A2RI 2100-1760 2 RIVAR WW SK OHM 5% TYPE V 1W 28480 2100=1T760
AJAZRG 0757=-0199 1 R:FXD MET FLM 21.5K OHM 1X 1/8wW 28400 AT5T-0199
AAZRS 0757T-0442 10 R:FXD MET FLM 10.0K OHM 1% 1/8w 28480 0DT57-0442
A3AZRE 0684-4721 7 RIFXD COMP 47D0 OHM 10X 1/4W 01121 CB 4721
AJAZRT 0684-1011 R:FXD COMP 100 OHM 10% 1/4wW 01121 CB 1011
AJAZRE n&B&a-1011 RiFXD COMP 10D OHMM 10T 1/4&W 01121 €8 1011
A3AZRY U&Ba=1011 R:FXD COMP 100 OHM 10T 1/4W 01121 CB 1n11
A3AZRIO 0684-1011 RiFXD COMP 100 OHM 10X 1/4W 01121\ €8 1011
A3azall 0698-3159 2 RIFXD MET FLM 26.1K OHM 1% 1/8W 28480 0698-3159
AIAZR12Z 0757-0401 14 R:FXD MET FLM 100 OHM 1% 1/8W 28480 DTIST-04N]Y
AJAZAL3 06B4-1521 1 R:FXD COMP 1500 OHM 10X 1/4W 1121 cB 1521
AIAZKLG 0664=-1041 R:FXD COMP 100K OHM 10X 1/4W 01121 €A 1041
A3ZAZRLS 0D6B4-2211 12 R:FXD COMP 220 OHM 10X 1/4W 01121 CB 2211
A3AZR1G 0761-0014 1 RiFXD MET OX 180 OHM 5% 1w 28480 0T61=-0014
A3AZT1 9100-3152 1 TRANSFORMER 28480 210N=3152
AzaZUl 1820~-0058 1 IC:LINy OP AMPL 07263 5L21634
AJAZVRI 1902-0033 2 DIODE :BREAKDOWN 642V ngT13 14823
AIAZVRZ 1902-3256 1 DIODE:BREAKDOWN SILICON 23.7Vv 5% 28480 1902-3256
A3LZVRS 1902-0197 1 DIODE BREAKDOWN:SILICON 82.5V 5% 28480 1992=0197
A3A2XUL 1200-07e63 1 SOCKET:IC B=-PIN, FOR TOD-5 CASE T17R5 133-9R=92=N41
A343 01701-66534 1 BOARD ASSY:RECTIFIER FILTER 28480 01701-66534
LELE 11 0D180=0116 1 C:FXD ELECT 6.8 UF 10% 35VDCW 56289 15NDAASX903SAZ-DYS
ARAALY D1B80=-2344 4 C:FXD ELECT 150 UF +T75-10% 7S5VDCHW 56289 39D=15TGATHF 4
A3a3ic3 01800098 3 CiFXD ELECT 100 UF 20% 20vDCW 56289 1500107 X002052-DYS
A3JAILA 01800098 C:FXD ELECT 100 UF 20% 20vVDCW £6289 1500107 X002052-DYS
AIAACS 0180=2344 C:FXD ELECT 150 UF +75-10% 75VDCW 56289 2aD-15TGATRFSL
A3AiLG 0180-015% i C:FXD ELECT 220 UF 20% 10VDCW 28480 t18~-C159
A3asC7y 0180-0098 C:FXD ELECT 100 UF 20% 20VDCW 56280 1500107 X002052-DYS
A3&3LCa 01801746 C:FXD ELECT 15 UF 10% 20vDCW 28480 01801746
A3A3CRL 1901-0646 -] DIODE:SI 200V 1A 28480 19M1="64s
A3daslR2 1901-0646 DIODE:ST 220V 14 2B4RN 1o901=NE4%
A3AALRSE 1901=0646 DIODE:SI 200V 1A 29480 1901=-"646
AJAACRS 19C1-0646 DIODE:S1 200V 1A 20480 1901 -0646
A3IAALKS 1501-0646 DIODE:SI 200V 1A 28480 1901=064s
A343LRe 1901-0646 DIODE:SI 200V 1A 28480 1271-0645
A3IAILHT 1901-Co46 DIDDE:S1 200V 1A 28480 190 1=0645
A3IAILRH 15901-0646 DIDDE:ST 200V 1A 28480 19n1=-N646
AJAILL 9140-0096 7 COIL:FXD RF 1 UH 28480 F140=0006
LETETR 9140-0096 COIL:FXD RF 1 UH 28480 2140=0794
LELETR] 9140-0096 COIL:FXD RF 1 UH 284R0 2140=-NN04
LELETRN 9140-0096 COIL:FXD RF 1 UH 284A0 314D=-0N96
A3AILS 9140=-0096 COIL:FXD RF 1 UM 28680 9140=-NNG%
[ELEINY 9140-0096 COIL:FXD RF 1 UH ZB4EN 914D=0096
A3A3LT 9140-0096 COIL:FXD RF 1 UH 2R4BO S140-0096
AJAIMPL D403-0175 1 BUMPER:RUBBER 0.750™ DIA 77969 &65T
ABARTL 9100-3235 1 TRANSFORMER 28480 9100-3235
A3AG 01701-66528 1 BOARD ASS5Y:HIGH VOLTAGE DSCILLATOR 28480 0170166528
Adasal 01701-61102 1 HIGH VOLTAGE TRANSFORMER ASSY ZB4B0D 01701=-61102
[ELLY TS 0170i=-61101 1 MULTIPLIER BDARD:HIGH VOLTAGE 28480 DLT701-61101
a3ascl 0160-0168 C:FXD MY 0.1 UF 10% Z00VDCHW 56289 192P1N492=PTS
A3a6C2 0160-2403 1 C:FXD CER 1500 PF 20% 5K VDCM 72982 B2R-025=-XSRN=-152M

See introduction to this section for ordering information
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Replaceable Parts Model 1707A

Table 6-2. Replaceable Parts (Cont'd)

Reference 1o part Number| Qty Description Mfr Mfr Part Number
Designation Code

A3AGC3 0160~-3453 C:FXD CER D.05 UF +80-20% 100VDCW 56289 CO23A101L5037525-CDH
LELTIN 0180-0291 3 C:FXD ELECT 1.0 UF 10% 3I5VDCW 56289 150D105X903542-DYS
A3asls 0D180=1T46 5 C:FXD ELECT 15 UF 10X ZOVDCwW 284R0 0180=1746

A34sln 0170-0040 1 C:FXD MY 0,047 UF 10T Z00OVDCW 56289 192P47392=PTS
A3asCT 0160-3453 C:FXD CER 0,05 UF +80=20% 107VDCW 56289 CO23A101L5N32525-C0H
a3asla D160-3626 14 C:FXD CER 5000 PF 20X 2K VDCwW 56289 29C231A

A346l9 0160-3626 C:FXD CER 5020 PF 20% 2K VDCW 56289 29C231aA

A3AsClID DELETED

A3ascCll N160-3626 C:FXD CER 5000 PF 20% 2K VODCwW 556289 2202314

a3hslle DELETED

A3Asll3 0150=3626 C:FXD CER 5000 PF 20% 2K VDCW 56289 29C231A

AJAGCl e 0160-3626 C:FXD CER 5000 PF 20% 2K VDCW £5289 29C2314A

A344L15 Cle0-3626 C:FXD CER 5000 PF 20X 2K VDCW 56289 29C2314a

CELTIS N D160~-3626 C:FXD CER 5000 PF 20% 2K VDCW 56289 2902314

LELEYS ) nNle0-3626 C:FXD CER 5000 PF 20% 2K VDCW 56289 2902314

A3ALCLE L160=13626 C:FxD CER 5000 PF 20% 2K VDCW 56289 29C231A

Aa3aally D1&n~-3628 C:FXD CER SDD0 PF 20X 2K VDCW f62R9 29C221A

ABBGC20 DELETED

a3aslel 0160-3626 C:FXD CER 5000 PF 20% 2K VDCW 56289 29C2314

AJALLRIL 1501-0040 DIDDE:SILICON 30MA 30WV 0T283 FDG1JEA

A3AGLR2 1901-0040 DIDDE:SILICON 30MA 30WV 07283 FOG1NnAs

A3A«CR3 1501-02040 DIDDE:SILICON 30MA 30WV nrzs3 EDGlNER

AJAGCRAG 1201-0040 DIODE:SILICON 30MA 30WV nr2e3 FDG1NA8

AJAGCRS 1501-0049 DIODE:SILICON D.75A SOPIV N&T13 SR1358-6

AJAGLRSE 1901-0049 DIODE:SILICON D.T75A SOPIV 04713 SR135e=-6

A3a4CRT 1901-1022 2 DIODE:S1 RECTIFIER HV, 10 MA 28480 1901-1022
AJALCRE 1501-1022 DIODE:SI RECTIFIER MV, 10 MA 28480 1901-1022
A3AGCRY 1901=-0033 1 DIDDE:SILICON 100MA 1B0WV 07263 FD3249

A3AsDS]1 2140-0018 2 LAMP:GLOW 140 MILLIAMPS O.1W DRADG A9A=CINE=2F1)
A3A4052 2140-0018 LAMP:GLOW 1.0 MILLIAMPS D.1W 08806 A9A=C(NE-2E1}
L3A4F]L 2110-0033 1 FUSE:D.T5A 250V 75915 FOZGRTSNA

A3AdLL 9100-2268 1 COIL:FXD 22.0 UH 10% B2142 09=1316~4K
AJAGHPL 5040-0402 1 MOUNT : TRANSFORMER 28480 50&40-0402
A3AaMP2 5040-0430 1 MOUNT : TRANSFORMER 28480 5040-0430

LETTL ] 2200-0125 1 SCREW:SST PAN HD PDZ1 DR 4=640X1.500"LG nopno 0BD

AIAGMPY 2110-0269 12 CLIP:FUSE 0.250" DIA 91508 600B=32CN
AJAGMPS 2110-0269 CLIP:FUSE 0.250" DIA 91506 6008-32CN
AJAGMPT 2200-0111 1 SCREW:PAN HD POLZI DR 4=40 X 0.5C0" LG 00000 oaD

AJLLMPA 01701-26509 1 BOARD:ETCHED 28400 01701-26509
A3asol 1854-0023 1 TSTR:SI NPNI{SELECTED FROM 2ZN2484&) 28480 1854=-0N23

A3A402 1854-0215 20 TS5TR:S51 NPN 80131 Z2N3904

A34403 1853-003s 19 TSTR:S1 PNP B0131 2ZN2906

A3AGR] 2100-1762 L] R:VAR WW 20K 5% 1MW 75042 CT=106~4&

a3A4R2 O757-046T 1 R:FXD MET FLM 121K OHM 1% 1/8W 2R4A80 DT57=0467

LELELE] d698=-7807 1 R:FXD MET FLM 8.5 MEGOHM 1% 2.0wW 28680 D698=TBOT

A3AGHE 0698=-5922 2 R:FXD MET FLM 1.8 MEGOHM l.0X 1/2W 28480 NAIR=5922

AIBGRE 0698-5922 RiFXD MET FLM 1.8 MEGOHM L.0% 1/2W 28480 NEIR=-5922

LELTLT 0757-0280 2 R:FXD MET FLM LK OHM 1X 1/8W 28480 NT57=0280

AFALRT DTI57T-0438 10 R:FXD MET FLM S5.11K OHM 1% L/8W 28480 N757=-0438

[EITLY 06Bs-1011 R:FXD COMP 10D DHM 10% 1/4W 01121 £a 1911

A3AGRY 0757T=-0458 3 R:FXD MET FLM 51.1K OWHM 1X 1/8W 28480 DT57=-0458
A3AGK1O Csg4-1021 13 R:FXD COMP 1000 OHM 10X 1/4W 01121 ce 1021

A3asRll 0684-1011 R:FXD COMP 100 DOHM 10X 1/4W niizl 8 1011

AJasRl2 0757-0338 1 R:FXD MET FLM 1.00K OHM 1T 1/64W 28480 N15T=-0329

A3A&H]L 3 0757-0442 R:FXD MET FLM 10,0K OMM 1% 1/8W 28480 NIST=-04847
AJasRls D757=-0442 R:FXD MET FLM 10.0K OMM 1X 1/8W 28480 0757=-0442
A3A4R1LS 2100-2692 1 R:VAR CERMET 1 MEGOHM 20% TYPE V 1/2W 286480 210n=32692

LEF TN D684-1031 R:FXD COMP 10K OHM 10T 1/4&W 01121 cs 17y

A3LsR1T 0835=-0002 1 R:FXD CARBON 20 MEGOHM 10% 1W 2B4R0 0RA&=-ONNZ
AJasR1B CBA4-1051 2 R:FXD COMP LMEGOHM 1% 1/4W 01121 LB 1051

A3AGRLYG N684=1531 L R:FXD COMP 15K OHM 10X L1/4W n1121 CB 1531

A3AGn20 CaB4=-1011 R:FXD COMP LOD OHM 10% 1/4W 01121 ce 1011

Adasr2l CeBa=-4T11 RIFXD COMP 470 OHM 10T 1/4W 11zl CR 4711

AJAGRZZ N&684-1011 R:FXD COMP 100 OHM 10% 1/4W 0121 CB 1011

' 01701665633 1 BOARD ASSY:GATE 28480 0170166533

a4l D18D=-2344 C:FXD ELECT 150 UF +75=10% 75VDCHW S6289 39D=15TGNTS5FI4
Aal? 01800098 2 C:FXD ELECT 100 UF 20% 20vDCW s5289 1500107X002052-DYS
AslC? 0180-0098 C:FXD ELECT 100 UF 20% 20vDCW 56289 1500107 X002052-DYS
AsCs D18D0=-2344 C:FXD ELECT 150 UF +T75=10% TS5VDCW 56289 39D0~-157G"T5FJ4
A&LS 0180-0137 C:FXD ELECT 100 UF 20% 10VDCW 56289 1500107 X0010R2-DYS
A&CH 0160=3453 C:FXD CER 0.05 UF +80-20% 100VDCHW 56289 COZ23A101L59232525-COH
ASLT 0la0-2146 2 C:FXD CER 0,02 UF +80-20% 100VOCW 91418 TA

AWCH 0160-3453 C:FXD CER 0,05 UF +80=-20% 100VDCW 56289 CO23A101L5032525-C0H
ALy 0160-3453 C:FXD CER 0,05 UF +80-20% 1L00VDCW 56289 CN23A101L5032525-C0H
asClo n150-0084 C:FXD CER 0.1 UF +B0=-20% 100VDCW 56289 33C4185-CDH

See introduction to this section for ordering information

6-4




Model 1707A

Table 6-2. Replaceable Parts (Cont'd)

Replaceable Parts

s Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
asCll 0160-2146 C:FXD CER 0.02 UF +80-20% 100VDCW 91418 TA
a4sCi2 0121-0168 1 C:VAR TEFLON D.25=1.50 PF 600VDCW 28480 nizl-7168
A4L13 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCW 56289 33C41B5-CDH
A4l 0150-0084 C:FXD CER 0.1 UF +80-20% 100VDCHW 56289 33C41B5-CODH
A4LLS 0180-0058 1 C:FXD ELECT SD0UF =-10%+100% 25VDCW 56289 30DS06GNZSDDAML
Aslls D160-2432 1 C:FXD POLY D.1 UF 5% 100VDCWW Basall B63T
A&ClT 0180-0197 L] C:FXD ELECT 2.2 UF 10% 20VDCHW 56289 150D0225%X9020A2-0DY5S
a4CRL 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGl088e
A&CR2Z 1901-0040 DIODE:SILICON 30MA 30WV nT262 FDG10A8
A4LR3 1901-0040 DIODE:SILICON 30MA 30WY 07283 FDG1088
AGCHS 1901-0040 DIODE:SILICON 30MA 30WV nT2e3 FDG1088
AGLRS 1501-0040 DIODE:SILICON 30MA 30WV 07263 FDG1NAA
A4CRA 1901-0040 DIODE:SILICON 30MA 30wV ny2ea FOGLDAA
AGLRT 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGLNAR
a4CRA 1901-0040C DIODE:SILICON 30MA 30WV 07263 FDG10o8ga
a4LRY 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOG10AB
44CR1D 1901-0044 1 DIDDE:SILICON 20MA/L1V 28480 1901-0044
AGCRLL 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOG1088
AslR12 1901-0045 DIODE:SILICON 0.75A 100PIV 04713 SR1358-7
A&CR13 1901-0040 DIODE:SILICON 30MA 30WV 27263 FDGl1088
A4F1 2110-0004 2 FUSE:CARTRIDGE 1/4 AMP 250V T75915% 3AG/CAT. 312,250
A&F2 2110-0012 3 FUSE:0.5 AMP 250V 15915 312.500
A4F3 2110-0012 FUSEz0.5 AMP 250V 75915 312.500
BaFa 2110-0004& FUSE:CARTRIDGE 1/4 AMP 250V 75915 3AG/TAT. 312.250
A4F5 2110-0012 FUSE:045 AMP 250V 15915 3l2.500
a4ll 9100~-3139 COIL:75 UH 28480 9100-3139
L&4L2 9100-3139 COIL:TS5 UM 28480 F10N=31139
A4MPL 1205-0073 1 HEAT SINK:DUAL 13103 22108
A4MP? 1200-0185 1 PAD:TRANSISTOR MOUNTING 13103 TTIT-22N RED
AaMP3 2110-0269 CLIP:FUSE 0.250™ DIA 91506 6708=32CN
LGMP & 2110-0269 CLIP:FUSE 0.250" DIA 91506 6008=32CN
AGMPS 2110-0269 CLIP:FUSE 0.250™ DIA 91506 s008=-32CN
A4MP 6 2110-0269 CLIP:FUSE 0.250" DIA 91506 6008=32CN
A4MPT 2110-026%9 CLIP:FUSE 0.250™ DIA 91506 &N0R=32CN
A4MP 8 2110-0269 CLIP:FUSE 0.,250™ DIA 91506 A008=-32CN
A4MP G 2110-0269 CLIP:FUSE 0.250" DIA 91506 6008=32CN
A4MP LD 2110-0269 CLIP:FUSE 0.250" DIA 915064 6N0B=32CN
A4MPL1 2110-0269 CLIP:FUSE 0.250" DIA 91506 60NB=~32CN
AaMPL2 2110-0269 CLIP:FUSE 0.250" DIA 91506 &008~-32CN
A%01 1854-0215 TSTR:SI NPN 85131 ZN3S04
A402 1853=0045 1 TSTR:S51 PNP an13l 2N&D36
A&03 1853-0036 T5TR:51 PNP 80131 2N39N6
A406 1854-0215 TSTR:S51 NPN 80131 2N3904
4405 1853-0037 3 TSTR:S1 PNP 04713 55 21n9
Aalfh 1854-02T1 3 TSTR:51 NPN 28480 1854-02T1
A4QT 1854=0071 2 TSTR:SI NPN(SELECTED FROM 2ZN3704) 28480 1854-0071
A40H 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3T04) 28480 18564=N071
4409 1853-003& TSTR:S1 PNP AD131 2N3906
44010 1854-0039 TSTR:SI NPN an13al 2N3D53
Askl 0T57-0280 R:FXD MET FLM 1K OHM 1% 1/8W Z2B&4B0 nDT57-0280
A4RZ 06983154 5 R:FXD MET FLM 4220 OHM 1% 1/8W 28480 06983154
A4R3 0757-0449 & R:FXD FLM 20K OHM 1% 1/8MW 28480 NTET=-0449
A4R& 0757-0440 [ R:FXD MET FLM 7.50K OHM 1% 1/8w 28480 NTST=0han
A&RS D684-2211 R:FXD COMP 220 OHM 10T 1/4W nf1121 ce 2211
Ab4RB D6B&-4T21 R:FXD COMP 4700 OHM 10X 1/4W n11zl CB 4721
A4RT 0684-1011 R:FXD COMP 10D OHM 10% 1/4W nl121 ca 1911
AbRd 0&684=-1011 RiFXD COMP 100 OHM 10% 1/4W mMizi Ca 1011
A4RY CEB4=-4T2] RiFXD COMP 4700 OHM 10X 1/4MW n1l21 CB &T21
A4RLD D684=-1011 RiFXD COMP 100 OHM 10X 1/4wW nil21 ca 1011
A4R11L DeB4=-5631 1 R:FXD COMP 56K OHM 10X 1/4W 71121 CR 5431
A4Rlz D757-0457 1 R:FXD MET FLM &7.5K DHM 1% 1/8W 294A0 DTIST=N4S5T
A%R13 0684-1051 RIFXD COMP 1MEGDHM 1% 1/4W niz1 ca 1051
T8 Y 0757-0273 a R:FXD MET FLM 3,.01K DHM 1% 1/8W 284800 DTST=-9273
A4R1S 0757-0449 R:FXD FLM 20K OHM 1% 1/BW 28680 ATET=N46&S
A& lA 0757-0416 1 R:FXD MET FLM 511 OHM 1% 1/8W 28480 0757-0416
L4RLT 0757-0437 1 R:FXD MET FLM 4750 DHM 1% 1/8W 286480 0787=-0&37
A4RLE 0757-0281 1 R:FXD MET FLM 2.74K OHM 1T 1/8W 2R480 ATST=-0281
A4RLY O&E4=1011 RiFXD COMP 100 OHM 10X 1/4W n11z1 te 1011
AGRZ20 0684=4T01 RIFXD COMP &7 OHM 10T 1/4W 01121 CB 4771
A4R2Z1 0757-0453 1 R:FXD MET FLM 30.1K OHM 1% 1/8W 28480 nIST-0453
A4R22 C684-1011 R:FXD COMP 100 OHM 10T 1/4W mizl ca 1711
A&R23 CTST-0442 R:FXD MET FLM 10,0K DHM 1% 1/8W 28480 OTST=-Na&2
LaRZ6 0757-0438 R:FXD MET FLM 5.11K OHM 1T 1/8w 28680 ATET=-N&H
A&H25 0757-0454 1 RIFXD MET FLM 33.2K DHM 1% 1/8W 28480 DTS T=N654
A4RZ8H 0T757-0418 3 RIFXD MET FLM 619 OHM 1% 1/BwW 28480 2757-0418

See introduction to this seetion for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1707A

Referen o Mfr
EIerence |up part Number| Qty Description Mfr Part Number
Designation Code
AGR2T UeAs=1021 R:FXD COMP 1000 OHM 10X 1/4M 01121 CB 1021
AR ZA 0T571-0204 7 R:FXD MET FLM 150 OHM 1% 1/8W 28480 n7s7-n284
asR29 2100-1770 1 RIVAR WW 100 OHM ST TYPE H 1W 28480 2100-1770
a4r30 0684-1021 R:FXD COMP 1000 OHM 10% L/4W 01121 ta 1021
asn3l 0684-2221 11 R:FXD COMP 2200 OHM 10X 1/4M 01121 ce 2221
Aak3z D6B4=2221 R:FXD COMP 2200 OHM 10T 1/4W 01121 ce 2221
LEEE] Deleted
hGR3e 06841001 R:FXD COMP 10 OHM 10% 1/4W 01121 CB 1001
A4K35 2100-1777 1 R:VAR WW 20K OHM 5% TYPE H 1W 28480 2100=-1777
A4k 3E C6B4-1001 12 R:FXD COMP 10 OHM 10T 1/4M n1121 ce 1001
Aar3? ObB4=2231 & R:FXD COMP 22K OHM 10T 1/4W 01121 ca 2231
aavsl 1902-00%2 1 DIODE BREAKDOWNI&.ELV 28480 19n2-0052
AGVRZ 1902-0033 DIDDE : BREAKDOWN 6.2V 04713 1NB23
A4VRI 1902-0244 1 DIDDE BREAKDOWN:30.1V 28480 1902=0244
a5 0170766804 1 VERTICAL AMPLIFIER MOD ASSY 28480 01701-65804
ascl D160=-2913 2 C:FXD CER D.01 UF +85-20% 500VDCwW 72982 A11-014-Y5uUD=-1032
ASC? 0160-2913 C:FXD CER 0.01 UF +85-20% 500VDCW 72982 Al1=-01%-Y5U0-1037
ASC3 0160-2257 9 C:FXD CER 10 PF 5% 500VDCW 72982 301-000-COHO—- 1004
ASCa 0160-2261 3 C:FXD CER 15 PF 5% 500VDCW 72982 301-NPO-15 PF
ABCS 0160-2204 C:FXD MICA 100 PF 72136 RDOM15F101J3C
45051 1450-0709 3 LIGHTzINDICATOR 90 VDC 12765 6140-000-603
454l 1250-0118 & CONNECTOR : BNC 26531 28JR 128-1
a542 1250-0118 CONNECTOR: BNC 24931 2848 128-1
asMP | 1490-0841 2 COUPL INGISHAFT D.127" 1D 28480 1490=-0841
ASMP2 01701-00603 1 SHIELD:VERTICAL DUTPUT 28480 01701=-0063
A5MP3 01701-00608 1 SHIELD:VERTICAL MODULE 28480 D1701=-00608
ASMP4 01701-01202 1 BRACKET :DISPLAY SWITCH 28489 01701-012902
a5MPS 01701-04107 1 PLATE:ATTENUATOR COVER 28480 n1701-04107
ASMP& 01701-21701 4 BUSHING : POT 28480 f1701-21701
asMP7 01701-24701 2 SPACERIBNC 28480 01701-24701
ASMPH 01707-01201 2 BRACKET :POT 28480 p1707-01201
A5MPY 01707=-09102 1 SPRING:SHAFT GROUND 28480 01707-09102
ASMPLO 01707-23701 2 SHAFT:POT EXTENDER 28480 01707-23701
asr1 0757=-0476 2 RiFXD MET FLM 301K OHM 1% L1/BW 28480 075T=-N4Ts
ASRZ 0D757-0476 RiFXD MET FLM 301K OHM 1% 1l/8W 28480 0757-0476
ASR3 Z100-3007 4 RIVAR COMP SOK OHM 20% LIN 1/4W 28480 2100-3007
ASRe 2100-3007 RIVAR COMP 50K OHM 20T LIN 1/4W 28480 2100-3007
ASRS 2100-2492 o R:VAR COMP 5K DHM 202 LIN L/2W 28480 2100=2492
ASRA 0757-0397 2 RIFXD MET FLM 6841 DHM 1% 1/8W 28480 n157-0397
a5RT D&6SE=3432 i RIFXD MET FLM 26.1 OHM 1% 1/8W 28480 0698=-3432
ASRH 2100-2492 R:VAR COMP 5K OHM 20% LIN 1/2W 2B4BO 2100=2492
ASRS 0757=-0397 R:FXD MET FLM 68.1 OHM 1% L1/8W 28480 nI57-0157
ASR1D 0698-3432 R:FXD MET FLM 26.1 OHM 1% 1/8W 28480 0698=3432
asa11 2100-3099 4 RIVAR CERMET SK OHM 10T LIN 2w 78480 210n-3ng99
askl2 2100-3099 R:VAR CERMET SK OHM 10% LIN 2w zaean 2100-3099
4551 3101-139¢6 2 SWITCH:PUSHBUTTON 2 POLE 1 STATION 28480 3171 =139
A552 31002587 2 SWITCH:ROTARY 2 POLE 1 STATION 28480 3100-2557
LT 01T0T-61604 1 CABLE ASSY:VERTICAL 28480 D17NT=61604
ASW2 01707-61605 1 CABLE ASSYIVERTICAL SuB 28480 NTOT=61605
Asal 01707-63401 2 ATTENUATOR ASSY 28480 01707-5340]
AS41C1 0150-0115 2 C:FX0U CER 27 PF 10% S00VOCW T29m2 I0L=-000-U2J0=2TDK
a5alC2 D1T0-0043 3 CzFXD MY 0.022UF 10X 400VDCW 24446 64FDAZ22
ASALL3 2160-2204 & C:FXD MICA 100PF 5% T2136 RDOM1SFIDLJ3C
AS41C% 0121-0407 16 C:VAR TRIMMER 0.7-3.0 PF 72982 536=016
ASALLS 0121-0407 C:VAR TRIMMER CaT-32.0 PF T2982 536-016
A541CH 0160-2257 C:FXD CER 10 PF 5% SCOVDCW T2o82 3N =000=COHO=-1N0Y
ASA1CT 0160-2257 C:FXD CER 10 PF 5% S00VDCMW 72982 101 =0NN=COHO=-1004
Asalle 0121-0407 C:VAR TRIMMER 0.7-3.0 PF 72982 535=216
ASALCY 0121-0407 C:VAR TRIMMER 0.7-32.0 PF 72982 536=916
ASALCLO 0150~00T4 2 C:FXD CER T PF 5% S00VDCW 72982 INL=JND-COHD T390
ASALLLL 0160-2262 3 C:FXD CER 16 PF 5% S500VDCW T2982 3IN1=000 COGO 1604
Asalile 0140-0130 2 C:FXD MICA 220 PF 5% 500VDCW 72982 656=014(CHBLLADZ221J)
h5a1C13 0121-0407 C:VAR TRIMMER D.7-3.0 PF 12982 536=-016
ASAICLS 0121-0407 C:VAR TRIMMER 0.7=-3.0 PF 72982 514-016
ASALCLS D160-2240 2 CIFXD CER 2.0 PF SODVDCW T2982 AN =0N0-COKD=-2N9C
ASALCLA 0160-2254 2 C:FXD CER T.5 PF S0DVDCW 72982 A01=000=COMD=-TS9C
ASALCLT 016022568 C:FXD CER 11 PF 5% 500VDCW 12982 301-000-COGO-110J
ASALCLE D121-0407 C:VAR TRIMMER 0.7-3.0 PF 72982 516=-016
ASALCLY 0121-0407 C:VAR TRIMMER 0.T7-32.0 PF 72982 536-016
asalil 9100~-3196 2 COIL:40 UM 28480 9170-3196
ASAlLL? 9100-3195 2 COIL:50 UM 28480 9100=-13195
ASALMP 0L701=3 2
ASALMPL 01701-00605 H SHIELD:SWITCH OUTER 78480 N1T01-00605
ASALMPZ 01701-00607 2 SHIELD:SWITCH INNER 28480 21701 -00607
ASALMP3 01701-61201 2 BRACKET ASSY:SWITCH 28480 f1IN1-61201
ASATMPY 1750A—-64A 4 HOLDER-TRIMMER 28480 1750A-64A
asalkl 0757-0997 2 R:FXD MET FLM 3,92 OHM 1.0% 1/2W 28480 ATET-pOAT
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Model 1707A

Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)
2 oa Mf

Refgrenc_e HP Part Number| Qty Description ¥ Mfr Part Number
Designation Code
ASALK? 0757-0346 & R:FXD MET FLM 10 OHM 1% 1/8W ZALR0 NTIST=-1344
aA541413 G6%8=3430 2 RIFXD MET FLM 21.5 OHM 1T 1/8W 28480 2699-3430
ASALRS 04698=-343]1 2 RIFXD MET FLM 23,7 OHM 1% L/8W 2B&RD NE2E=-34613]
ASALRS 0684=-0271 2 R:FXD COMP 2,7 OHM 10% 1/4W niLzl CB 2761
A541RE N&98=6400 2 R:FXD FLM 900K OHM 1,0 1/4W 28480 2698=-£400
ASALRT 0698=6634 2 RIFXD FLM 990K OHM 1.0% 1/4W Ed- T 1] NE93=4574
ASA1RHE 0498-3109 2 R:FXD MET FLM 1D 1K OHM 1% 1/84W 28487 nNEGA=1311N9
ASA1KY D698=3429 & RiFXD MET FLM 19.6 OHM 1% 1/8W ZB&AN NE98=13429
ASALRLOD Ce98=54T0 2 RIFXD FLM 111K OHM 1% 1/8W ZAGAD 0698=5470
ASalRILL 0698=-3432 R:FXD HMET FLM 26.1 OHM 1% 1/BW 28480 N&E9B=-3432
asalrl2 0&684=-1001 R:FXD COMP 10 OHM 10T 1/4W rriz1 CB 170
ASAlRL3 D684-1001 R:FXD COMP 10 OHM 10X L/4wW 01121 CHE 1711
ASALHLG 0698=-3263 2 R:FXD MET FLM 500K 0OHM 1% 1/8W 2R4AN 169R8=-32A3
ASALRLS D6S8=-6654 2 R:FXD MET FLM BOOK OHM 1% 1/4W 28480 NeSR-A654
ABALRLA 0757=0344 & R21FXD MET FLM 1.00 MEGOHM 1% 1/4wW 28480 N75T=N344
AS5A1RLT 069R=4011 2 RIFXD FLM 250K DOHM 1% 1/8W 28480 re9s=4011
ASALRLE N757=-0344 R:FXD MET FLM 1,00 MEGOHM 1% 1/4W 28480 0757=-2364
ASALS51 NSR P/0 MP3
asals52 3100-3018 2 SWITCH:ROTARY 3 SECTION 9 POSITION 28480 3100-3014
AS5A2 SAME A5 ASAl, USE PREFIX ASAZ
4542 01707=-63401 ATTENUATOR ASSY 2B480 DITDT=-5340)
A543 01701-6161e 1 DELAY LINE 28480 J1701-61616
ASAIMP1 01701-01206 BRACKET:DELAY LOWER 28480 0170101206
ASAIMP2 01701-01207 BRACKET:DELAY UPPER 28480 01701-01207
Abhak 0LTOT=66501 & BOARD ASSY:VERTICAL PREAMPLIFIER 28480 017T0T-66501
asasll D160-3443 30 C:FXD CER Oul UF #80=-20% SOVDCW T29R2 B131-"50=65]1=1041
ASasl? D160=-3443 C:FXD CER 0.1 UF +80=-20% SOVDCW T29682 R131=-05N=851=1N&7
ASA&CH 0160=-2261 C:FXD CER 15 PF 5T S0OVDCW 72982 A01=NPO-15 PF
A544Cs D160=-3443 C:FXD CER D,1 UF +80=20T SOVDCW 72982 Bl31=-050=451=10&4Z
AS5A&CS 0180-1T46 C:FXD ELECT 15 UF 10T 20VDCw 2B4R0 0180=1T4b
ASaaCo 0160-2261 C:FXD CER 15 PF 5% S500VDCW 72982 3IN1-NPO=15 PF
ASA&CT 0160=3443 C:FXD CER Q.1 UF +B0=-20% SOVDCW 12982 A13]1=05N=£51=1047
ASAGLE D160=3443 C:FXD CER D.1 UF +B0=-20% SOVDCW 72982 A131-05N=K51=1047
A5A40L9 0160=3443 C:FXD CER 0.1 UF +80=20% SOVDCW 72982 A131=-050=451=1047
AS44C10 D160-3443 CiFXD CER 0.1 UF +B0=20% SCVDCW T2982 A131-050-651-1042
asSa4cll 018D=-1T746 C:FXD ELECT 15 UF 10T 20VDCwW 28480 D180=1Tab
A544C12 D160=-3443 C:FXD CER D.1 UF +80=-20T S50VDCW 72982 8131-050=651=-10417
a5a40C13 0150-0093 & C:FXD CER D.01 UF +B0=-20% 100VDCW 72982 BN1-KEN0011
ASAGLCL4 0160=3443 C:FXD CER 0.1 UF +B0=20Z% SOVDCW 72982 A131=050=4651-1041
ASAGCLS 0180-1746 C:FXD ELECT 15 UF 10X 20VDCW 28440 C1BN=1T44
A5AGCLE 0150-0093 C:FXD CER 0401 UF +B0=-20T 100VDCW T2982 AD1=-KEOCN11
A544CLT 0160=3443 C:FXD CER 0.1 UF +80=20% S0OVDCW 72982 Al3I1=N50=451=1N47
ASAACLE Deleted
ASAWCLS D180=-1746 C:FXD ELECT 15 UF 10T 20VDLwW 2B4A0 n180=1746
A544C20 0160=-3443 C:FXD CER 0.1 UF +80=-20X SOVDCW T2982 B13¥-D50=451=-]1047
asaaCzl Deleted
ASAGL22 0160-3443 C:FXD CER 0.1 UF +80~20% S0VDLW 12982 8131~050%=451=~1N47
a5A4L23 0160=3443 CiFXD CER D1 UF +B0D=20% SOVDCHW 72982 B131=060=551=1047
ASALL2 4 D160=2443 C:FXD CER 0.1 UF +BD=20% 50VDCW T29R2 A131-060=651~10417
A504025 D121-0451 1 C:VAR AIR TRIMMER 1.7=11 PF 250VDC T&4970 18T=1N6=%
ASALL26 0121-0455 2 C:VAR AIR 1.9 E 15.7 PF T49TN 187-119=-5%
ASALC2T D140=-3443 CiFXD CER DO.1 UF +80=-20% 50VDCW 12982 AYI2] =N5N=A51=1047
ASALLZY D160-2264 s C:FXD CER 20 PF 5% 500VDCHW 12982 INTANA=COG0=227)
ASA4L2S 0160=-2264 C:FXD CER 22 PF SX S0OVDCW 72982 AN =0 0=CO0GO=-270)
ASAC 30U D160-2264 C:FXD CER 20 PF 5% S00vDCwW 72982 301-000-COGD=2000]
ASAL3] D160-2264 C:FXD CER 20 PF 5% SOOVDCW T2982 3N =00N=COGO=2"0J
A5anL37 0180=-0197 C:FXD ELECT 2.2 UF 10% 20VDCW f6789 150D225X902MAZ=-DY5
A5A4L33 0160=3443 C:iFXD CER Dal UF +80-20% S0VDCW T2982 9131 =050=£81=~1047
ASA4L 3% Dls0=-2202 1 C:FXD MICA 75 PF 5% 28480 N1EN=2202
A5A4C35 D16D=2141 C:FXD CER 6AC PF AD/20T 1000VDCW alsle TYPE B
A544C36 0160-2141 C:FXD CER &B0 PF AD/20% 1000VOCH 91418 TYPE B
A5Aa&C37 D150-0059 & C:FXD CER 3.3 PF 500vVDCW 72982 AN =0"0=(0J0=339C
A544C 38 0150=-0059 C:FXD CER 3.3 PF 500V DCW T2982 AN =-910N=-C040~-339C
ASA4(39 0160=-3443 C:FXD CER D,1 UF +80=20% SOVOCW 72982 13 =NEN=K5]=1047
ASAGLHD 0160=-3443 C:FXD CER D.1 UF +B0=20% SOVDLW T2982 81321=05%=451-1047
ASA&Le] 0180-n161 1 C:FXD ELECT 3.3 UF 20% 35VDCW 56289 159D2AISANDISA2=-0YS
ASAGL&2 0160=3443 C:FXD CER 2.1 UF +B0=-20% SOVDCHW T298R2 A131=-N5N=§5]=1047
A544C63 0160=3443 CiFXD CER 0.1 UF +B0=20% SO0VDCW T2982 A131-057=651-1"47
A5A6C64 D160=-3443 C:FXD CER 0.1 UF +B0=20% 50VDCW T2982 B131=N5N=h8]1=1N&]
A584CH5 0150-0093 C:FXD CER 0,01 UF +B0=20% 120VOCW T298R2 BN1-KRINN]]
ASAGCHE 0121-0455 C:VAR AR 1.9 L 15.7 PF T&4STN 187-109=5
ASAGCALT 0160-2207 2 C:FXD MICA 300 PF 5% 300V DCW 28480 01602207
ASAGCLE 0150=0093 C:FXD CER 0,01 UF +B0-20% 100VDCW T2982 EN1-KAONDLY
ASAGLAY 0160-2200 1 C:FXD MICA 43 PF 5% 72136 RDOMLSE&430J3C
ASA4LCS5D 0140-0191 | C:FXD MICA 56 PF 5% 3D00VDCMW 19Tm ROMLI5ESH0J 220V
ASA&CS] 0160-2205 1 C:FXD MICA 120 PF 5% 2B4R0 2160=2205

See introduction to this section for ordering information
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Replaceable Parts Model 1707A

Table 6-2. Replaceable Parts (Cont’d)

nc —_— M

Reference |p Part Number| Qty Description fr Mfr Part Number
Designation Code :
A5446(052 0180=-0197 C:FXD ELECT 2.2 UF 10% 20VDCwW 56289 150D225%X9020A2-DY5S
A544C53 0180-0291 C:FXD ELECT 1.0 UF 10X 35VDCW 56289 150ND105X9035A2-DYS
ASA4CRL 1901-0376 4 DIODE:SILICON 35V 28480 1901-0376
AS&4CR 2 1901-0040 DIODE:SILICON 30MA 30WV n7263 FDGLN8A
ASA4CR3 1901-0376 DIODE:SILICON 35V 28480 1901=03T6
A584CR4 1901=0040 DIODE:SILICON 30MA 30WV 07262 FDG1088
ASAGLRS 1901-0376 DIODE:SILICON 35V 28480 1901-0376
ASA4LRS 1901=-0040 DIDDE:SILICON 30MA 30WV 0T262 FDG1NBA
ASAGLART 1961-0376 DIDDE:SILICON 35V 2B4B0C 1901-0376
A544CR S 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FOG1088
ASA4CRY 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
ASA4CR1D 1901-0040 DIODE:SILICON 30MA 30WV 07263 FOG1288
AS5A4CR11 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG108S
ASAGCRLZ 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG10OAR
A5A4CRL3 19010040 DIODE:SILICON 30MA 30WV 07263 FDG1088
ASA4CRI 1901=0040 DIODE:SILICON 30MA 30WV 07263 FDG10AS
A544LR1S 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDGlORA
asaslLl 9100-2276 12 COIL/CHOKE 100 UH 10% 28480 9100-2276
A5A4L2 9100-2276 COIL/CHOKE 100 UH 10% 28480 9100-2276
A54413 9100-2276 COIL/CHOKE 100 UH 10% 28480 91n0-2276
ASas4Le 9100-2276 COIL/CHOKE 100 UM 10% 28480 9100-2276
ASA4LS 9100-2276 COIL/CHOKE 100 UH 10% 28480 9100-2276
ASALLSL 9100-2276 COIL/CHOKE 100 uH 10% 28480 2100=-2276
A504L7 9100-2276 COIL/CHOKE 100 UH 10% 28480 9100-2276
ASA4LE 9100-2276 COIL/CHOKE 100 UH 10% 28480 91n0-2276
A5A4LI 9100-2276 COIL/CHOKE 100 UH 10% 28480 9100-2276
ASA4LLO 9100-2276 COIL/CHOKE 100 UH 10% 28480 9100-2276
as5a4L11 9100-3194 2 COIL:MOLDED 645 TURNS 28480 2100-3194
AS4eLl2 9100=-3194 COIL:MOLDED 6.5 TURNS 28480 9100=-3194
ASA6L13 9100-2247 1 COIL:FXD RF 0.10 UH 10% 28480 9100-2247
ASALLLS 9100-2257 1 COIL/CHOKE:D.B82UH 10% 82142 09=-4426-5K
454401 18550085 4 TSTR:FET 28480 18550085
454402 18550085 TSTR:FET 28480 18550085
A54403 18560085 TSTR:FET 28480 18550085
AS5AL UG 18650085 TSTR:FET 28480 18550085
A5A4U5 1854=0345 8 TSTR:SI NPN 80131 2N5179
ASA4QH 1854=0345 TSTR:SI NPN 80131 2ZN51T9
454407 1854-0345 TSTR:SI NPN 80131 2N51T9
A54408 1854=0345 TSTR:SI NPN 80131 2N5179
454409 1854-0345 TSTR:ST NPN 80131 2N5179
AS5A6010 1854=0345 TSTR:51 NPN 80131 Z2NS1T9
4584011 1854=0345 TSTR:SI NPN 80121 2N5179
A584012 1854=0345 TSTR:SI NPN 80131 2N5179
A544013 1854-0280 & TSTR:SI NPN DUAL 28480 1854=-0280
AS5A4O14 1854-0280 TSTR:SI NPN DUAL 28480 1854=0280
A504015 1854-0280 TSTR:ST NPN DUAL 28480 1854=0280
ASLLQLE 1854=-0280 TSTR:51 NPN DUAL 2B480 1854=-07280
4544017 1853-0015 11 TSTR:SI PNP 80131 2N3640
AS84018 1854-0019 4 TSTR:SI NPN 28480 1854=0019
4544019 1854-0019 TSTR:SI NPN 28480 1854-0012
ASA&Q20 1854=-0215 TS5TR:51 NPN an131 2N290&
4544021 1854=0215 TSTR:SI NPN 80121 2M3904
ASA4022 1854=-0009 [ TS5TR:S5I NPN 80131 2NTN9
ASALQ23 1854=-0009 T5TR:S5I NPN 80131 2NTD9
A544U24 1854-0009 TS5TR:51 NPN 20131 2NTO9
4544025 1854=0009 TSTR:ST NPN 82131 2NT09
A5A4026 1854-0009 TSTR:SI NPN 80131 2NTN9
ASA4027 1854-0009 TSTR:ST NPN 80131 2N709
ASAGD2E 1854=-0073 2 TSTR:SI NPN(SELECTED FROM 2N2BST) 28480 1R54=-0073
A544029 1854-0073 TSTR:ST NPN(SELECTED FROM 2N2857) 28480 1854=0073
ASA&030 1853=-0015 TSTR:51 PNP 80131 INISGT
A544031 1853-C015 TSTR:zS1 PNP 87131 2N366N
AS5A&4032 1853-0015 TSTR:S1 PNP 60121 ZN3sLT
A544033 1853=-0015 TSTR:=51 PNP A0131 ZNIGAN
ASAA034 1854-0215 TSTR:SI NPN BO131 2N3904
AS5A4035 1854=0215 T5TRzS51 NPN 80131 2N309%4
A5A4036 1854=0215 TSTR:SI NPN 89131 2n2904
A54%037 1854=-0215 TS5TR:ST NPN an13y 2N39NG
4544038 1853-0015 TSTR:ST PNP 80131 2N3640
A544039 1853-0015 TSTR:SI PNP 80131 2N3B4N
ASAGRL 0757=-0398 L R:FXD MET FLM 75 OHM 1% 1/8W 28480 0757-0398
ASA4RZ 0698-4130 2 R:FXD COMP 35 DHM S% 1/8W 268480 D465=4130
ASA4R3 0D757-0398 RzFXD MET FLM 75 OHM 1X 1/8W 284R0D D757T-0298
ASA4RS 0684-1041 R:FXD COMP 100K OHM 10% 1/4W 01121 €8 1041
ASA4RS D7T57T-0469 2 R:FXD FLM 150K DHM 1X 1/8w 28480 NT5T=N&69
AS5AGRS 0684-1041 R:FXD COMP 100K OHM 10% L/4W 01121 €3 1041
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’'d)

Reference .o part Number| Qty Description Mt Mfr Part Number
Designation Code
ASa4RT NT57=0469 R:FXD FLM 150K DHM 1% 1/8W 28480 DT75T=0469
ASA4RA D6B4-1041 R:FXD COMP 10DK OHM 10% 1/4M i1zl CB 1041
ASALRT 06B&=-1221 R:FXD COMP 1.2K OHM 10X 1/4W 01121 Ce 1221
A584R10 D6B4-1041 R:FXD COMP 100K OHM 10T 1/4M n1121 Ca 1061
A5A4R11 D6B4~1221 R:FXD COMP l.2K OHM 10% 1/74W nl121 ca 1221
ASA&R12 0698=4130 R:FXD COMP 39 OHM 5% 1/8W 2B&B0 N598=4131
A544K13 0684=-1011 R:FXD COMP 100 OMM 10X 1/6&W oL121 cs 1211
ASARRLS C684-1011 R:FXD COMP 100 OHM 10X 1/4MW 1121 ce 1011
ASAa&RLS 0757-0438 RIFXD MET FLM S.11K OHM 1% 1/8W 28480 D75T=-0438
ASAGRLA 0757-0438 R:FXD MET FLM S5.11K OHM 1% 1/8W 28480 N757=-0438
A544R1T 0757=0438 R:FXD MET FLM 5.11K OHM 1X 1/8MW 28480 N7ET=0438
ASA4RLE 0757=0438 R:FXD MET FLM S5.11K OHM 1T 1/8W 28480 D757-043R
ASA4RLS 0684=3901 LY R:FXD COMP 39 OHM 10% 1/4MW 01121 CB 3901
ASA4RZ20 0684=-3901 R:FXD COMP 39 OHM 10% 1/4W 01121 CB 3901
ASA4R21 NEAR4=-3901 RIFXD COMP 39 OHM 10% 1/4MW 01121 ce 3901
ASA4R2Z 0684=3901 RiFXD COMP 39 OHM 10% 1/4W niz1 ca 390
ASA4R23 0757=-0346 R:FXD MET FLM 10 OHM 1% 1/8W 28480 N75T=-0346
ASALRZG 0757-0430 -1 RiFXD MET FLM 2.21K OHM 1% 1/8w 28480 075T=-0430
ASAGRZS 0T757-0430 R:FXD MET FLM 2.21K OHM 1X 1/8wW 28480 n7sT-0430
ASANRZE 0T757-0346 R:FXD MET FLM 10 OHM 1% 1/8wW 28480 0757=-0346
ASAGR2ZT 0757=0430 R:FXD MET FLM 2,21K OHM 1% 1/8W 28480 D757=0430
ASALRZE 0DT757T=-0430 R:FXD MET FLM 2,21K OHM 1T 1/8w 28480 NT5T-0430
ASAGR29 0684=-8201 & R:FXD COMP 82 OHM 10% 1/4W niz1 Cs 8201
ASA&R30 D684-8201 RIFXD COMP B2 OHM 10X 1/4W 1121 CB 8211
ASALR3L 0684-1041 R:FXD COMP 100K OHM 10T 1/4W ol1121 CB 104}
ASA4R3Z 0684=8201 R:FXD COMP 82 OHM 10% 1/4W niz21 ca aznl
ASA4RAZ D&B4=-8201 R:FXD COMP 82 OHM 10X 1/4W 01121 CB 8201
A5A4R34 0698-3155 R:FXD MET FLM &.64K OHM 1% 1/BW 28480 ne98=-3155
ASA4R3S 0698=-3155 R:FXD MET FLM 4.64K OHM 1% 1/8BW 28480 N&98-3155
ASA4RIA 0698=3155 RIFXD MET FLM 4.64K OHM 1% 1/8W 2B480 n598=3155
A5AGRZT 0698=3155 RIFXD MET FLM &4.64K OHM 1% 1/BW 28680 N698-3155
ASa&eR3a 0T67=-0264 R:FXD MET FLM 150 OHM 1% 1/8W 2864A0 07s7=-0284
A5A4KH39 0T57=-0284 RiFXD MET FLM 150 OHM 1% 1/8wW 28480 nTs7T-0284
ASALR&D 0T57-0388 2 RIFXD FLM 30,1 OHM 1% 1/BW 2B4B0 075 T=-038R
ASA4RG1 0757-0388 RIFXD FLM 30,1 OHM 1% 1/8W 28480 N757T=-0284
ASA4R&2 0698=3434 2 RIFXD MET FLM 34,8 OHM 1T 1/BW 28480 fH9R=-3434
ASA4R&3 21002574 3 R:VAR FLM 500 OHM 10% LIN 1/2W 28480 2100-2574
ASALR4E 06B84~-1001 R:FXD COMP 10 OHM 10T 1/44 01121 cs 100
ASALRSES CHIB=-3434 R:FXD MET FLM 34,8 OHM 1T 1/BW 28480 2698=-3474
A5AGHLS 21002574 R:VAR FLM 500 OHM 10% LIN 1/2W 28480 21002574
ASAwRaT D6B4=1001 R:FXD COMP 1C OHM 10% 1/4W niLzl cE 1™
ASA4RGE 0684~-1021 R:FXD COMP 1000 OHM 10X 1/4W 01121 8 1021
ASAGRGT 0684~-1021 R:FXD COMP 100D OHM 10% 1/4MW n1121 CB 1021
ASA4RS5D C684=1011 R:FXD COMP 1DD OHM 10% 1/4W n1z21 Le 1211
ASAGRSL 0684=1011 RIFXD COMP 100 OHM 10T 1/4W niizl cs 1011
ASA4RS7 0757=0438 R:FXD MET FLM S,11K OHM 1% 1/8W 28480 NT57=N43R
ASAGRS3 0757T=-0438 R:FXD MET FLM S5,11K OHM 1% 1/8W 28489 nTST-043A
ASA4R5 G 0757-02R4 R:FXD MET FLM 150 OHM 1% 1/8W ZB&BN NTIST=0284
ASA4HSS 06B4=-2211 R:FXD COMP 220 OHM 10X 1/4MW 01121 cs 2211
ASAGRSE 0684-2211 RiFXD COMP 220 OHM 10% 1/4&w nllz1 tp 2211
ASA4RS5T 0757=0392 1 R:FXD MET FLM 43.2 DHM 1% 1/8wW 28480 ATST=-n3G2
ASA&RSE CTST=0440 RIFXD MET FLM 7,50k OHM 1% 1/8W 28480 CTST=-Chal

3
ASA4RS59 21002517 2 R:VAR CERMET 5K OHM 10% LIN 1/2W 28480 2100-2517
ASA4RG0 0T757=0440 R:FXD MET FLM 7.50K OHM 1% 1/8w 28480 ATET-0440
ASAGRAL CT5T-0440 R:FXD MET FLM T.SOK OHM 1% 1/8w 2A4P7 NTST=D44"
ASA&RBZ 2100-2517 R:VAR CERMET 5K OHM 10% LIN 1/2W 78480 21002517
A5ALRG3T QT75T=0440 R:FXD MET FLM 7,50K OHM 1% L1/8W 28480 ATST=-Ng4n
ASAGR GG 07570421 R:FXD COMP 825 OHM 10% 1/4W 28480 07570421
ASAGRAS 0684=1021 R:FXD COMP 1000 OHM 10X 1/4W ni1z21 cs 1021
ASAGRLE 2100-1986 RiVAR CERMET 1000 DHM 10T LIN 1/2W 2B&BN 2170=1986
ASAGRGT 0684=1011 R:FXD COMP 100 OHMM 10X 1/4W n1121 ce 1011
ASAGLRAH 06R4=3901 R:FXD COMP 39 OHM 10X 1l/4W ni1zi ce 3901
ASALRED 0757-0433 5 R:FXD MET FLM 332K OHM 1% 1/8W 28480 ATET-N433
A5A&RTO 2100-1986 R:VAR CERMET 1000 DHM 10% LIN 1/2W Z2B&AN 2107=-19R4
ASAGRTL 0757T-0433 R:FXD MET FLM 3,32K OHM 1% 1/8wW 28480 0757=-0433
ASAGRTZ DbB4=1021 R:FXD COMP 1000 OHM 10% 1/4W 01121 e 1n21
ASA4RT3 D684=-1021 R:FXD COMP 1000 OHM 10% 1/4wW c1121 cs 1021
ASALRTS 0757-0421 3 R:FXD MET FLM B25 DHM 1% 1/8W 28480 DT757-0421
ASALRTS 0T75T=0408 2 RIFXD MET FLM 243 OHM 1T 1/8W 28482 DTST-0408
ASA&RTSE 0757=0408 RIFXD MET FLM 2643 OHM 1T 1/8W 28480 0T57T=-0408
ASA4RTT 0757=-0421 R:FXD MET FLM B25 OHM 1% 1/8W 28480 0757=-0421
ASA4RTE 0684-3901 R:FXD COMP 39 OHMM 10X 1/4W 01121 ce 39171
ASALRTS 0684-3901 R:FXD COMP 39 OHM 10% 1/4W niiz2l t8 3901
ASA4RBOD 0757-0284 R:FXD MET FLM 150 DHM 1% 1/8W 28480 0757-02R4
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45A4RAL 2100-1738 1 R:VAR FLM 10K OHM 10T LIN 1/2W 28480 2100=-1728
ASAGRBZ 0757-0931 R:FXD MET FLM 2K OHM 1% 1/BW 28480 0757-0931
ASAGABT C684~-2211 RIFXD COMP 220 OHM 10X 1/4M 01121 ca 2211
ASASH He D6B4-2211 R:FXD COMP 220 OHM 10% L1/4W 01121 ce 2211
ASL4RBS D6A4=1011 R:FXD COMP 100 OHM 10% 1/4M 01121 ca 1011
ASAGR BB 0757=-0451 2 RIFXD MET FLM 24.3K OMM L% 1/8W 28480 NT57T=-0451
ASAsRET n757T-0451 RIFXD MET FLM 24.3K OHM 1% 1/BW 28480 0757=0451
ASA4RAD 0757=-0398 R:FXD MET FLM 75 OHM 1% 1/8W 2B&BO N757=-0398
ASA4RABY 0757T-0399 1 R:FXD MET FLM B82.5 OHM 1% 1/8W 28480 nT57=-0399
A544R50 0T757-0398 RIFXD MET FLM 75 OHM 1% L/8W 2B&RD 0T57-0398
ASa4RT1 0757-0415 5 R:FXD MET FLM 475 OHM 1% 1/8BW 28480 0757-0415
ASAGRT2 2100-2574 R:VAR FLM 500 OHM 10% LIN 1/2W 28480 21002574
ASA4RT 3 CT757=-0418 R:FXD MET FLM 619 DHM 1% 1/8W 28480 n757-n418
LSA4RTS 0757-0400 b R:FXD MET FLM 50.9 OHM 1% 1/8W 28480 0T57=-0400
ASLGRIS 0757-0284 R:FXD MET FLM 150 OHM 1% 1l/8W 2B480 N78T=-0284
ASA4RGE 2100--2031 R:VAR MET FLM 50K OHM 10% 1/8W 28480 21002031
ASA&RTT 0757-0284 R:FXD MET FLM 150 OHM 1% 1/8W 28480 0T57T-0284
ASAGRYIB 0T57-0420 R2FXD MET FLM 750 OHM 1T 1/8W 2B4&4ED 0757=-0420
ASA4ART9 0757-0406 1 R:FXD MET FLM 182 OHM 1T 1/8M 2R&80 DT757=-0406
ASASRLDO 0757-0400 R:FXD MET FLM 90.9 OHM 1% 1/8wW 28480 075T-0400
ASA4RIDL 0757=0400 RzFXD MET FLM 90.9 OHM 1% L/8MW 28480 Nn157-0400
ASA4RLO2 D6B4=4T31 2 R:FXD COMP 47K OHM 10% 1/4W 01121 CB &4T731
ASA4RLD3 0684=2221 R:FXD COMP 2200 OHM 10X 1/4W 01121 ce 2221
ASA4RL D% D6B84=-4T31 R:FXD COMP 4TK OHM 10% 1/4W 01121 CA &731
A584R105 D684-3321 & R:FXD COMP 3300 OHM 10% 1/4W 01121 CB 3321
ASA&RLIDG O6B4~332]1 R:FXD COMP 3300 OHM 10% 1/&W 01121 ca 3321
ASa&R1OT 0684-2221 R:FXD COMP 2200 OHM 10X L/4M 01121 ca 2221
ASA4RLO8 CHB4~-3901 R:FXD COMP 39 OHM 10% 1/4M 01121 Ca 3901
ASA&RLOD9 0684~4721 R:FXD COMP 4700 OHM 10T 1/4W 01121 CB 4721
ASA4RLLO 0684=4T721 RiFXD COMP 4700 OHM 10X 1/4W 01121 Ce aT21
ASAGRLLL 0757=0421 RiFXD MET FLM 825 OHM 1% l/8MW 28480 NTsT-0421
ASA&RLL2 0T57-0290 2 RIFXD MET FLM 6.19K OHM 1% 1/8W 28480 0T57=-0290
ASAGRL13 D6B84-3901 R:FXD COMP 39 OHM 10% 1/4W 01121 C8 3901
ASA4RLL4 0684-1021 R:FXD COMP 1000 OHM 10X Ll/&W o112l ce 1021
ASA4RLLS 0&B4-1021 R:FXD COMP 1000 OHM 103 1/4W 01121 CB 1021
ASAsRLLA 0757-0283 3 RIFXD MET FLM 2.00K OHM 1% 1/8wW 28480 0T5T-0283
ASA4RLLT 0684=5621 2 R:FXD COMP 5.6K OHM 10X 1/4W 01121 CB 5621
ASA4RLLA 0684=5621 R:FXD COMP S5.6K OHM 10X 1/4W 01121 CB 5621
ASALRLLG D684=-3321 R:FXD COMP 3300 OHM 10% 1/4W n1121 ca 3321
ASA&RLZ0 0684=-1011 RiFXD COMP 100 OHM 10% 1/6&M 01121 ca 1011
ASa4Ul 1820-0094 1 IC:DTL QUAD 2=INPUT NAND NOR GATE 07263 ULASTLE59X
ASa4UZ 1820-0308 1 IC:DTL CLOCKED FF RL:BK 07263 USHA99455GX
ASASVRI 1902-3059 1 DIODE BREAXKDOWN:SILICON 3.83V 5% 28480 1992-3059
ASA4VRZ 1902-3104 1 DIODE:BREAKDOWN 5.62V 5% 04713 SI1n939-110
ASAGXUL 1200-0768 a SOCKET:INTEGRATED CIRCUIT 14 CONTACT 91506 3I16-AGSD-3R
4S04 KU2 1200=-0768 SOCKET: INTEGRATED CIRCUIT 14 CONTACT 91506 3146=-AGSD=-3R
ASAS 0170T-66502 1 BOARD ASSY:VERTICAL OUTPUT 2R480 MTINT=-66502
4545C1 D160=-3443 C:FXD CER 0.1 UF +80-20% 50VDCW T2982 B131=050=5651-1041
asascz 0160-3443 C:FXD CER 0.1 UF #B0-20% SOVDCW T2982 8131-050-651=1"417
AS545C3 0160-2262 C:FXD CER 16 PF SX SOOVDCW 72982 Anl=-000 COGD 160J
A5450s . 01600157 3 C:FXD MY 4700 PF 10% 200vDCW 56289 192P47292-PTS
ASASLS 0180-0378 1 C:FXD ELECT De4%7 UF 10% 35VDCM 56289 1500674 X9NASAZ=-0YS
454506 01600157 C:FXD MY 4700 PF 10% 200V DCW 56289 182P47292-PTS
ASASCT 0121-0166 2 C:VAR AIR 2.4-24.5 PF A50VDCW 268480 n121-0166
ASASCH 0160-3443 C:FXD CER D.1 UF +80-20% S50VDCW 72982 Bl31-050-451=-1N42
ASASLY 0150-0059 C:FXD CER 3.3 PF 500vDCW 72982 an1=-000-L0J0=-339C
A5A5C10 0150-0059 C:FXD CER 3.3 PF 500vDCW 72982 AN =-NAN-COJ0-339C
AS5a5C11 0140-0199 1 C:FXD MICA 240 PF SX 28480 0140=-7199
ASASCL2 0121-0166 C:VAR AIR 2.4-24.5 PF &650VDCW 28480 n121-0166
a5as5C13 0160=3443 C:FXD CER 0.1 UF +80-20% 50VDCW 72982 B131-050-651-1047
ASASCLS 0160--2263 1 C:FXD CER 18 PF 5% 500VDCW 72982 301-000-COGO—180H
ASa5C15 D1&60-3443 C:FXD CER 0.l UF +B0=-20% 50VDCW 72982 A131=-050=-651~-1042
ASASCLG 0160=3443 C:FXD CER 0.1 UF +B80-20% SOVDCW T2982 B131-N50=651~10417
ASASLL 9100-2276 COIL/CHOKE 100 uUH 10% 28480 9100-2276
ASASL 2 9100-2276 COIL/CHOKE 100 UH 10% 28480 91N0=2276
A5A5L3 91002254 2 COIL:FXD RF 0.39 UH 10% 28480 9100-2254
ASASLS 91002254 COIL:FXD RF 0.39 UH 10% ZB4&B0 9100-2254
AS5A501 1853-0218 “ T5TR:S51 PNP 80131 2NZ2B94
ASA502 1853-0218 TS5TR:S51 PNP 80131 2NZ2B94
ASA503 1853-0036 TSTR:SI PNP BD131 2N3906
A54504 1853-0218 TSTR:S51 PNP 80131 2NZ2B94
ASAS05 1853-0218 TSTR:SI PNP 80131 2NZR94
AS5A508 1854-0233 2 TSTR:zS1 NPN 80131 2N2BLA
ASASQT 1854-0233 TS5TR:SI NPN 80131 2N3Bs6
ASAS08 18540359 2 TSTR:S1 NPN 28480 18540359
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ASASUT 1854 0359 TSTR:SI NPN 28480 18540358
A5A5R1 0757=-0400 R:FXD MET FLM 90.9 OHM 1X 1/BMW 28480 0757=0400
ASA5RZ 0757=-0400 R:FXD MET FLM 90.% OHM 1X 1/BuW 28480 0T57=0400
A5a5R3 0757-04C0 R:FXD MET FLM 90.9 OHM 1% 1/8M 28480 n7I57=0400
ASASHS 0757-0420 R:FXD MET FLM 750 OHM 1% L1/8W 28480 075T-0420
ASABRS 0757=-0290 RiFXD MET FLM 6.19K OHM 1% 1/8wW 28480 nysT=-0290
ASASREA 075T=0420 R:FXD MET FLM 750 OHM 1% 1/8W 28480 nTST=0420
ASASRT C&B4=1001 RIFXD COMP 10 OHM 10% 1/4W 01121 ce 107
AS5a5RE 0757-0410 3 R:FXD MET FLM 301 OHM 1T L1/8W 28480 075T=0410
ASA5R9 0684-1001 RiFXD COMP 10 OHM 10X 1/4W 01121 ca 1001
ASASRILO 0757=0433 RiFXD MET FLM 3,32K OHM 1% 1/8W 28480 D757=0433
A545R11 0T57-0433 RIFXD MET FLM 3,32K OHM 1% 1/8W 28480 0757-0433
ASASRLZ 0757=0416 RIFXD MET FLM 511 DHM 1X 1/8W 2B4B0 DT57-0414
A5A5RL 3 D757=-0442 RiFXD MET FLM 10.0K OHM 1% 1/8W 2B4E0 DT5T=0662
A5A5R1 4 0684=-3901 RiFXD COMP 29 OHM 10T 1/4W 01121 LB 380}
ASASRLS C698=3159 RiFXD MET FLM 26.1K OHM 1% 1/8W 28480 pPean=3159
ASASR1SG 0757=0416 R:FXD MET FLM 511 DHM 1T Ll/8M 28480 AT57T=04le
ASASRLT 0684=1001 R:FXD COMP 10 OHM 10X 1/4wW 01121 LB 1001
ASASRLA 0T757-0642 R:FXD MET FLM 10.0K OHM 1X L1/8W 284R80 AT57=-0442
A5A5R1Y 0684=1001 R:FXD COMP 10 OHM 10% 1/4MW 01121 CB 1001
ASASR20 0757T=0411 1 RiFXD MET FLM 332 DHM 1% 1/8W 2B4BN nTIST=-0411
A5A5R21 0757=0420 R:FXD MET FLM 759 DHM 1% 1/89W 286480 DTET=0420
A545R22 0757=0420 R:FXD MET FLM 750 OHM 1X 1/8W 28480 0757T=0420
AS545R23 0684=-2201 2 RIFXD COMP 22 OHM 10T 1/4W 01121 cB 2201
ASASRZ6e 0757-0802 2 R:FXD MET FLM 162 OHM 1% L/2W 28480 aT57=-0802
ASASRZS 0757=-0802 R:FXD MET FLM 162 OHM 1% 1/2W 28480 0T757-0802
A545R26 0684-2201 R:FXD COMP 22 OHMM 10X 1/4&wW 01121 € 2201
ASASR2T 0698~3429 R:FXD MET FLM 19.6 OHM 1% 1/8W 28480 0698=3429
ASASRZE 0698=-3429 REFXD MET FLM 19.6 OHM 1% 1/8W 28480 0698~ 3429
ASASRZ9 07570280 1 R:FXD MET FLM 1000 OHM 1% 1/BW 28480 0757-0280
A5ASR3I0 2100-2061 R:VAR FLM 200 OHM 10% LIN 1/2W 28480 21np-2061
ASASR3L 0757T-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 nT57=-0401
ASA5R32 0698=-5563 2 R:FXD CARBON 180 OHM 5% 1/8W 28480 069A=5563
ASA5R33 0698=5563 R:FXD CARBON 180 OHM ST 1/8W 28480 0698=55563
ASA5R34 0757-0814 & TFXD MET FLM 511 OHM 1% 1/2uw 2B480 0DT757=0R14
ASA5R35 0757=-0Bl14 RiFXD MET FLM 511 OHM 1% 1/2M 28480 ATST=-0814
ASASR36 0757-0814 R:FXD MET FLM 511 OHM 1% 1/2w 28480 2757-0814
ASASRAT 0757-0814 RiFXD MET FLM 511 OHM 1% 1/2W 28480 tcTIST=-0814

Ak 01701-65802 1 MODULE ASSY:HORIZONTAL AMPLIFIER 28480 0D1701l=-65802
46051 1450=-0709 LIGHT::INDICATOR 90 vDC 72765 6140=00N=6N3
A6052 1450-0709 LIGHT:INDICATOR S0 VDC 72745 6140-000=~603
ABMPL 01701-0060%9 1 SHIELD:HOLD=-0FF 28480 nN17M1=-20609
AGMP2Z 01701-02301 1 KEEPER:PC BOARDS 28480 G1701-02391
A6MP3 01701-60601 1 SHIELD ASSY:HMORIZONTAL 28480 G1701=-6NaN1
ALeMP & 0170163704 1 SHAFT ASSY:SWEEP TIME 28480 D1TNL=53T04
ABMPS 01701~-63703 1 SHAFT ASSY:PB EXTENDER ?B4BN 01701-63702
ALMPA 0510-1038 1 COLLAR:PRECISION SST 28487 2510=12136
ABMPT 01830-23201 1 COUPLER:=BAL SHAFT 28480 71830=273201
ABRL 2100-1841 2 R:VAR 100K OMM 20X LIN 1/3W 28480 Z10n=1841
ABR2 2100-1841 R:VAR 100K OMM 20X LIN 1/73W 28480 21n0-1841
ABR3 2100=3014 1 FRiVAR COMP DUAL 20K DOHM 20% LIN 28480 Zinn=-3rie
ABRG 2100-3009 2 RiVAR COMP 20K OHM Z20Z LIN 28480 2100=3%009
ABRS 2100=3009 RiVAR COMP 20K OHM 20% LIN 2B4A8N 2170=3009
ABRE 2100-3006 1 R:VAR COMP 20K OHM 20% LIN 1/3W 28480 2100=30Ng
ABRT 2100-3015 1 R:VAR COMP 200K OHM 27% 2/10W 28480 2100=-3015

CET) 01701=-61606 1 CABLE ASSY:COAX 2B4EN M7 =-61606
anw? 01701-61610 1 CABLE ASS5Y:C0AX 28480 0L7NL=61610
AbW3 01701=-61604 ) 1 CABLE:HORIZONTAL 28480 mMirl=-6l6ne
ABAL 01701-66512 1 BOARD ASSY:HORIZONTAL MOTHER 28480 Q1TNl-44512
AtATLCL 0160=2204 C:FXD MICA 100PF 5% 72134 ROMYSFIOY J3C
AsAlLLCZ 0180-0094 £ C:FXD ELECT 100 UF +75=-10% 25VDCwW 56289 ICOLOIGR250D2-D5M
AbALCS 0180-009% C:FXD ELECT 100 UF +75=10% 25VDCW S6z2ae 30D1DTGN250D2-D5%
ABALJL 1251-162¢& & CONNECTOR:PC (2 X 12) 24 CONTACT TL7E% 252=12=30n=30"
AbGAla2 1251=-1626 CONNECTOR:PC (2 X 12) 24 CONTACT T178% 252=12~30=300
ABALJS 1251=1626 CONNECTOR:PC (2 X 12) 24 CONTACT 71785 252=-12=30=300
ABAL )% 1251=1626 CONNECTOR:PC (2 X 12) 24 CONTACT 71785 2521 2=30=300
ABALIS 1251~1626 CONNECTOR:PC (2 X 12) 24 CONTACT T1785 252=12=30=320
ABALJG 1251-1626 CONNECTOR:PC (2 X 12) 24 CONTACT T1785 252=12=30=3NC
A6ALQL 1854-0087 1 TSTR:51 NPN 80131 ZN3417

ABALRL 0684~1041 R:FXD COMP 100K OHM 10X 1/4W o1121 T3 1064}
AGALRZ 0684=1041 R:FXD COMP 100K OHM 10% 1/4MW 01121 ca 194l
AGALRI D6A4~6A21 1 R:FXD COMP 6.8K OHM 10% 1/4W n1121 CB 5821

ABALR S 0757-0418 R:FXD MET FLM 619 OHM 1% 1/8W 28480 D757=N4148
ABALRS 0757=-0430 R:FXD MET FLM 2,21K DHM 1% 1/8u 28480 DT75T7T=-0430
AbALRG 0757-0413 1 R:FXD MET FLM 392 OHM 1% 1l/8W 28480 AT5T=-0413

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1707A

Referen s Mf

e1erence |iip part Number| Qty Description g Mfr Part Number
Designation Code
AGALRT 0684-2221 R:FXD COMP 2200 OHM 10% 1/4W 01121 ca 2221
AGALRS 0684=1041 R:FXD COMP 100K OHM 10% 1/4W 01121 CB 1N&l1
ABALRY 0757-0407 1 R:FXD MET FLM 200 OHM 1% 1/8BW 28480 0757-04NT
AsALSL 3101-1399 1 SWITCH:PUSHBUTTON 2 POLE & STATION 28480 3101-1399
ABALSZ N.5.R. PART OF A6A1S51
ALALSS NeS5«R. PART OF A&ALS1
AbAlSe 31101-1400 3 SWITCH:PUSHBUTTON DPDT 71590 PB-1
ABALSS NeS5«Rs PART OF A6ALS1
asa2 01701-66513 1 BOARD ASSY:TRIGGER 28480 01701-66513
ABAZCL 0170-0043 C:FXD MY 0.022UF 10% 400VDCW 244466 64FDA223
ABAZL2 0160=-2204 C:FxD MICA L00PF 5% 72136 RDOM15F1NL1J3C
AbA2C3 0140-0203 3 C:FXD MICA 30 PF 5% 28480 0140-0203
ABAZLS 0D180-0197 C:FXD ELECT 2.2 UF 10T 20VDCW 56289 1500225%X9020A2=-DYS
AGAZLS 0160-3451 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 C023B101F1032525-C0H
ABAZCE 0160=-345]1 C:FXD CER 0,01 UF +80=20% LOOVDCW 56289 CO23BINIFL1032I525=COH
A6A2CT 0160~-3453 C:FXD CER 0«05 UF +80-20% L0OVDCW 56289 CO23A101L5032525~C0H
AGAZLE 0le0-3453 C:FXD CER 0.05 UF +80-20% 100VDCW 56289 CO23A1N1LS5032525-C0H
ABAZLY 0160-3453 C:FXD CER 0.05 UF +#B0-20% 100VDCW 56289 CO23A101L503L525-COH
A6A2CLO 0160-3453 C:FXD CER 0.05 UF +#80-20% 100VDCW 56289 CO23A101L5032525-CDH
ABA2CLL 0160-3453 C:FXD CER 0,05 UF +80-20% 100VOCW 56289 CO23A101L5031525-C0H
AbAZCLZ 0160=3453 C:FXD CER 0.05 UF +80-20% 100OVDCW 56289 C023A101L5032525-C0H
ABAZCLI 0180-0197 C:FXD ELECT 2.2 UF 10T 20VDCW 56289 150022%%X9020A2-0Y5S
ABAZCLG 0160=3453 C:FXD CER 0.05 UF +80=20% 100VDCW 56289 COZ3AL01LS03IS25~0DH
A6A2CLS 0160-3453 C:FXD CER 0,05 UF +BD-20% 100VDCW 56289 CN23AL101L5032525=C0H
AsAZCle 0160-2012 1
ABAZLR] 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDG1Da8
A6AZCR2 1901-0040 DIODE:SILICON 30MA 30MWY 07263 FOG1088
ABAZCR3I 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGl08A
ABA2CR4 19501-0040 DIODE:SILICON 30MA 30WY 07263 FDGl0A8
ABAZCRS 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDGLDAE
AGAZCRA 1901=-0040 DIODE:SILICON 30MA 30WY 07263 FDGLOAR
ALAZLRT 1901-0040 DIODE:SILICON 30MA 30WY 07263 FDGl0B8
A6AZLRA 1901-0040 DIODE:SILICON 30MA 30WY 07263 FDG10BR
ABA2CRY 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDG1088
AbAZOL 1855-0085 2 TSTR:FET (MATCHED PAIR) 28480 1855-9085
A64202 1855-0085 TSTR:FET (MATCHED PAIR) 28480 1855-0085
A6A203 1854=-0296 6 TSTR:S1 NPN 28480 1856-0296
ABAZO4 1854-0296 TSTR:SI NPN 28480 1854-0296
ABAZ05 1854-0215 TSTR:51 NPN 80131 2N3904
A6AZ06 1854~0215 TSTR2SI NPN 80131 2N3904
A6AZOT 1854=0296 TSTR:SI NPN 28480 1854=0296
ABA208 1854-0296 TSTR:SI NPN 28480 1854=-0296
ABAZO9 1854-0296 TS5TR:=SI NPN 28480 1854=-0295
A6A2010 1854-0296 T5TR:=S1 NPN 28480 1854=0296
ABA2011L 1853-0015 TSTR:SI PNP 80131 2N3BAN
ABA2012 1853-0015 TSTR:S1 PNP 80131 ZNAL4D
ABA2OL3 1853~0015 TSTRISI PNP 80131 2N3640
A6A2014 1853-0015 TSTR:S1 PNP 80131 FLELT
A6A2015 1854-0215 TSTR:S51 NPN 80131 FLEL LTS
A6AZ0L16 1854-0215 TSTR:zSI NPN 80131 2N3904
A6A2017 1854=-0215 TSTR:SI NPN 80131 2N3904
ABAZOLE 1854-0215 TSTR:S1 NPN a0131 ZN3904
ABAZOLY 1853-0036 TSTR:SI PNP A0131 FUEL Y
ABAZO20 1853-0036 TSTR:SI PNP BO131 2N39NA
ABaz021 1853-0036 TS5TR:S5I PNP A0131 ZN3A906
AbAZO22 1853-0036 TSTR:S51 PNP AD131 2N390e
4642023 1853-0036 TSTRzS1 PNP 80131 2N390¢&
ABAZO26 1853-003% TS5TR:51 PNP 80131 2N39DS
ABA20Q025 1854-0215 TSTR:5I NPN BO131 2ZNI90%
ABAZOZE 1853-0049 - TSTR:SI PNP 28480 1953=2045
a6A2027 1853=0049 TSTR:SI PNP 28480 1853=0n49
ABAZOZE 1853-0049 TSTR:SI PNP 28480 1853=-2049
ABAZRL C6B84=1041 RIFXD COMP 100K OHM 10% 1/4W o112l o 1n41
ABAZR2 0757-0273 R:FXD MET FLM 3,01k OMM 1% 1/8W 28480 0757=0273
ABAZRI 0757-0367 1 RiFXD MET FLM 100K OHM 1% 1/2wW 286480 NTI57=03467
AGAZRS 0757-0273 R:FXD MET FLM 3.01K OMM 1% 1/8W 28480 NT5T=0273
ABAZRS 0T757-0465 5 R:FXD MET FLM 100K OHM 1T 1/8M 28480 CT57=2465
ABAZRE 0757-0410 R:FXD MET FLM 301 OHM 1% 1/8W 2R4BO 0757=-2410
ABAZRT 0757-0410 R:FXD MET FLM 301 OHM 1% 1/8W 28480 NT8T=0410
ABAZRE 0757-0488 1 R:FXD MET FLM 909K OHM 1% 1/8W 28480 0757=-0488
A6AZRY 0T5T=0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 OT57=0442
ABAZRLO 0684~3501 RIFXD COMP 39 OMM 10% 1/4W 01121 CB 3901
ABAZRIL 0684-3901 R:FXD COMP 39 OMM 10X 1/4W 01121 LA 3901
A6A2R12 NT5T=0442 R:FXD MET FLM 10.0K OHM 1T 1/8W 28480 DTS T=N4a2
ABAZRL3 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 DT57=2442

See introduction to this section for ordering information
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Model 1707A

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

i Mfr
Reference |,p part Number| Oty Description Mfr Part Number
Designation Code
AbAZRle 06B84=3901 H:FXD COMP 39 OHM 10% 1/4W 01121 L8 3901
AGAZRIY 0684-3901 RIFXD COMP 29 OHM 10T 1/4W 0121 C8 390N}
ABAZALE 0684-3901 RIFXD COMP 39 OHM 10X 1/4W 01121 ca 39n}
ABAZRIT 0684-3901 RIFXD COMP 39 OHM 102 1/4W 01121 cs 3901
ABAZRLE 06B84-3311 2 R:FXD COMP 330 OHM 10% 1/4W D112l CB 3311
ABAZHLY N6B4=3311 RiFXD COMP 330 OHM 10% 1/4wW 01121 c8 3311
ABAZRZ2D 0684-3901 R:FXD COMP 39 OHM 10% 1/4W 01121 s 2agm
ABAZR21 DeB4-3901 RiFXD COMP 39 OHM 10% 1/4W 01121 L8 3gnl
ABAZR22 G684-1031 RiFXD COMP 10K OHM 10X 1/4MW 01121 £B 1031
AbuZRZ3 C6A4=-1031 R:FXD COMP 10K OHM 10T L1/4W 01121 c8 1031
ALAZRZ4G 0684~1031 R:FXD COMP 10K OHM 10% 1/4W ol121 CB 1031
ABAZRZS J684-1031 R:FXD COMP 10K OHM 10T 1/4W 01121 ce 1021
ABAZRZ2EG 0684-3901 R:FXD COMP 39 OHM 10X 1/4W ni121 CB 39n]
ABAZR2T 0684=-3901 Ri1FXD COMP 39 OHM 10T 1/4W 01121 CB 39n1
ABAZRZH 0D684=-3901 R:FXD COMP 39 OHM 10T 1/4&W 01121 B 3901
ABAZRZ2Y9 0684-3901 R:FXD COMP 335 OHM 10T 1/6&W 01121 CB8 3901
ABL2RAD 0684~3501 R:FXD COMP 39 DHM 10T 1/4W 01121 LB 39n]
AbAlZR3] Co84-3901 RIFXD COMP 39 OHM 10X 1/4W 01121 Ca 21921
ABAZRIZ N&684-3321 R:FXD COMP 3300 OHM 10T 1/4W 121 cn 3321
ABAZR3Z C684=-3321 R:FXD COMP 3300 OHM 10X 1/4W 01121 CB 3321
ABAZR 3% 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 2B&4B0 NT5T-0401
A6AZR IS 0757-0401 R:FXD MET FLM 100 OHM 1X 1/8uW 28480 0T57=0401
AbAZRAL 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8wW 2680 0T5T=-0401
ABLZR AT 0757-0401 R:FXD MET FLM 100 OHM 1X 1/8W 28480 0757-0401
ABAZRIE D684=-2221 R:FXD COMP 2200 OHM 10T 1/64W 01121 ce 2221
ABAZRIS 06B4~-2221 R:FXD COMP 2200 OHM 10T 1/4W 01121 ca 2221
ABAZRAO 0757-0401 RIFXD MET FLM 100 OHM 1% 1/8W 28480 DT5T=040]1
ABAZRGL 0757-0401 R:FXD MET FLM 100 OHM 1T 1/8W 28480 DTST=-0471
ABAZRG2 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 NTS7T-040)
ABAZRG3 0757-0401 R:FXD MET FLM 100 OHM 1X 1/8W 28480 QTST-0401
ABAZH&4 0757=-0429 2 RIFXD MET FLM 1.82K OHM 1% 1/8W 28480 DT57=0429
ABAZRGS 2100-2216 2 R:VAR FLM SK OHM 10% LIN L/2W 28480 21n0-2216
ABAZR&G 0757-0429 R:FXD MET FLM 1.82K DHM 1% 1/8W 28480 NTIST=0429
ABAZRAT 2100-2216 R:VAR FLM 5K OHM 10% LIN 1/2w 20480 21MN=2216
AGAZRSE NOT ASSIGNED
ABAZR&S NOT ASSIGNED
AbA2RS0D D&8&=-2221 R:FXD COMP 2200 OHM 10T 1/74W 01121 cB 2221
ABAZRS1 Nbb4=2221 R:FXD COMP 2200 OHM 10% 1/4W 61121 Ca 222}
ABALRSZ NT57T-0401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 NT5T=0417]
ABAZHS53 OD6B4=-1011 R:FXD COMP 100 OHM 10X L1/4MW o121 Ca 1011
AGAZRS54 0757=0401 R:FXD MET FLM 100 OHM 1% 1/8M 28480 DTST=-N4N]
AGAZASS NOT ASSIGNED
ABAZRSS 0757=0401 RiFXD MET FLM 100 OHM 1X 1/8W 28480 2157-0401
AGAZRST 0757-0401 RiFXD MET FLM 100 OHM 1X 1/8M 28480 NT5T=0401
ABAZRSE 0757-0438 R:FXD MET FLM S5.11K OHM 1X 1/8W 28480 NTST=0438
ABAZR59 0757T=0438 R:FXD MET FLM 5.11K OHM 1% 1/BW 28480 nT57-0438
ABAZRG0 0684=-2231 RIFXD COMP 22K OHM 10T 1/4W nz21 ca 223]
AbAZREL D684=-334]1 1
AbAZRG2 Cb84=1531 R:FXD COMP 15K OHM 10X 1/4W 01121 CB 153]
AbAZR63 0684=-2221 R:FXD COMP 2200 OHM 10X 1/4W 01121 ca 2221
ABAZRGG 0757-0&65 RIFXD MET FLM 100K OMM 1T 1/8 2B4R0C DIST=0465
BALAZRGLS 0684~1031 R:FXD COMP 10K OHM 10X 1/4W o121 re 103t
AbAcRBB 0684~1001 R:FXD COMP 10 OHM 10X 1/4W n1121 ca 100
ABAZRAT D684=-1001 R:FXD COMP 10 OHM 10% 1/4w nl121 Cr 1000
ALAZRGE 06B4=-1031 R:FXD COMP 10K OHM 10% 1/4wW 01121 Ce 1021
ABAZRGS 0684=332]1 R:FXD COMP 3300 OHM 10% L/4w 01121 Ca 3221
ABAZSL 3101-1398 1 SWITCH:PUSHBUTTON 2 POLE 5 STATION 268480 3191~-1398
ALAZSZ NeSeRe PART OF AGA251
ABA2S3 NeS.Re PART OF AGA251
ABAZSS Ne SeRe PAKRT OF AGAZS]
ABAZSS 3101-1400 SWITCH: PUSHBUTTON DPDT 71590 PR~}
ABAZSH 3101-1400 SWITCH:PUSHBUTTON DPDT T1%9N0 PE-1
ABAZST NeS5«Rs PART OF ABAZ51
Asazul 1820=-0142 2 INTEGRATED CIRCUIT 14 INPUT,2-0R/NOR 047113 MC1024P
ABAZUZ 1820-0142 INTEGRATED CIRCUIT:4&INPUT,2-0R/NDR 04713 MC1004P
AbAZXUL 1200-0768 SOCKET:INTEGRATED CIRCUIT 14 CONTACY 91506 314-AFSN=-130
ABAZXUZ 1200-0768 SOCKET: INTEGRATED CIRCUIT 14 CONTACT 91506 314-AG5D=-3R
LLTE ] 01701-66514 1 BOARD ASSY:INTEGRATOR 28480 NTo1=64514
ABAICL 0180-0230 C:FXD ELECT 1.0 UF 20% SOVDCW 56289 15NDLOSXNNENA2-0YS
ABAICZ 0180-0230 C:FXD ELECT 1.0 UF 20% 50VDCW 56289 1S02L0SXANS0A2=-DYS
ABAICH 0180-0230 C:FXD ELECT 1.0 UF 20% 50VDCW 56289 150D1NSXINSCA2=DYS
AbA3LS D180-0230 C:FXD ELECT 1.0 UF 20% 50VDCHW 56289 150D105X0NS0A2-DYS
ABAICS 0160=-3451 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 COZ3IBL0LF1NAZS525-COH
ALAILE 0160=3451 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CO23817IF10A2525-C0H
ALAICT D160-3448 1 C:FXD CER 1000 PF 10% 1000VDCW 56289 CO5TB251F102KXS25-COH

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)
R — Mfr
eference |p part Number| Qty Description Mfr Part Number
Designation Code
AbAILH N160-2264% C:FXD CER 29 PF 5% 500VDCW 72982 301=070=-COGO=200]
ABBACY Dla0=3451 C:FXD CER 0,01 UF +B0=20% 100VDCW 56289 C023B101F1032525-CDH
A6a3C10 0l60-2257 C:FXD CER 10 PF 5% S00VDCHW T2982 301=n00=-COHD=100J
asaiCll 0160-2257 C:FXD CER 10 PF 5% S00VDCW T2982 201-000-COHO=100J
ABA3ILH] 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG108E
ABAILR? 1901-0040 DIODE:SILICON 30MA 30wV 072632 FDG10BAE
AGAILR A 1901-0040 DIODE:SILICON 30MA 30wV 07262 FDG10&"
ABAILRS 1910-0030 1 DIODE:GERMANIUM 100 MA Da.55Y 28480 1910=-0030
AHAILRS 1901-0040 DIDDE:SILICON 30MA 3DWV 07263 FDG10AB8
A6AICHE 1901-0040 DIODE:STILICON 30MA 30WV 07263 FOGLORA
ABAILKT 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1288
ABAICRB 1901-C040 DIODE:SILICON 30MA 30WV 07263 FDG1oA"s
ABAILRY 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGLORA
ABAACRLD 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG10As
ABASCHLL 1901-0040 DIODE:SILICON 30MA 20WV nr263 FDGlOAR
ABAICHLZ 1901-0040 DIODE:SILICON 30MA 30WY ND7263 FDG10OBS
ABAICHLS 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1DARB
ABA30L 1854-0092 4 TSTR:51 NPN B0131 2N35613
AbA3IQ2 1853-0036 T5TR:SI PNP 80131 2N3906
A6A303 1854-0092 TSTR:zS1 NPN 80131 2N3563
ABAIOG 1854-0092 TSTR:zS1 NPN 80131 2N3563
ABAIOS 1853-0036 TSTR:zS1 PNP 80131 2N3906
46430 1853-0276 1 TSTR:S1 PNP 28480 1853=-0276
A6A3IQT 1855-0057 1 TSTR:S1 FET N-CHANNEL 28480 1855=0057
ABA3ZOH 1854-0215 T5TR:51 NPN a0131 2N39N4G
ABAIOS 1854=-0215 TSTR:S1 NPN 80131 2N3S04
AGBAIR]L 06A4-3901 R:FXD COMP 39 OHM 10% L/4W o121 cB 3901
ABAIRD D6B4-3901 RiFXD COMP 39 DOHM 10X 1/4W 01121 B 290
ABA3R I N&EB4-3901 R:FXD COMP 39 OHM 10% 1/4MW 01121 CB 3901
ABAIRG D6B4-3901 R:FXD COMP 39 OHM 10% 1/&W n1121 C8 39N
ABLAIRS 0684-1221 R:FXD COMP 1.2K OHM 10 1/4&W 01121 cs 1221
AbAIRG 06B4~1221 RiFXD COMP 1.2K OHM 10X 1/4W nlizl ce 1221
ABAIRT 0&84~1031 R:FXD COMP 10K DHM 10T 1/4MW niLz1 £e 1031
AbAIRH N6B4=-2231 R:FXD COMP 22K OHM 10X 1/4&4W 01121 Ca 2231
ABAIRY NT57T=-0446 2 R:FXD MET FLM 15.0K DHM 1% 1/8W ZB&R0 DT5T=N&45
ABAIRLOD 0hB&=-1021 R:FXD COMP 1000 OHM 10% 1/4W 01121 ca 1021
AsA3RL1L 0684-1011 R:FXD COMP 100 OHM 10X 1/4&uW na21 ca 1r1
AGA3RLZ 0684-1011 R:FXD COMP 100 OHM 10X 1/4W nizl £a 1011
ABAIRLI r6Be-2231 RIFXD COMP 22K OHM 10% 1/4W n1121 ce 2231
ABAIRL & D&B4-1221 R:iFXD COMP 142K OHM 10T 1/4W 01121 cs 1221
ABAIRLS O&84-1011 R:FXD COMP 100 OHM 10T 1/4W 01121 £B 1011
ABA3IR1 B 06B84-1031 R:FXD COMP 10K OHM 10% 1/4W pll21 CB 1031
ABARRLT D&6B4-2211 R:FXD COMP 220 OHM 10X 1/4W r1121 ca 2211
ABAIRL A N&A4-35301 R:FXD COMP 39 OHM 10% 1/4wW 01121 Ce 39n)
ABAIRLY 0684-1031 RIFXD COMP 10K OHM 10T 1/4W 01121 s 1021
ABA3IRZ0 0684=1011 RiFXD COMP 10D OHMM 10% 1/4W nilz1 ca 1nl11
Abaiul 1820-0068 2 IC:TTL TRIPLE 3-INPUT POS NAND GATE 12040 SNT&1NN
ABAIXUL 1200-07&8 SOCKET: INTEGRATED CIRCUIT 14 CONTACT 91506 31 4=AG5D-3F
AbAs SAME AS A6A3, USE PREFIX A&A4,
ABAS 01701-66515 1 BUARD ASSY:SWEEP TIME 2A4LRED M TA=65515
ABASCIL 0160-3324 1 C:FXD POLY 1 UF SX 100VDCW Bagll HEN=132
AbaSC2 0160-3451 C:FXD CER Q.01 UF +80-20% 100OVDCW 56289 CRZ3ABI0LIFLIO32525-LOH
AbBASCE 0140-0193 1 C:FXD MICA 82 PF 5% 28480 AMapf=nia3
ABAGCS 0160=-3451 C:FXD CER 0,01 UF +80=20% 100VDCW 54209 EOZABINMIFINAZS?28~L0H
ABASLS D160-3541 1 C:FXD POLY 0.D01 UF 5% 100VDCW Pagll YEW=192
ABASHPL 0510-1101 3 SPRING:RETAINERIPC SWITCH) 28480 ns10=-1171
ABAGMPZ L460-1148 3 SPRING:TORSION noooe Db
ABASMPY 0184022502 3 ROLLER:DETENT 28480 NlR4N=-22507
A64501 18564=0221 1 TS5TR:51 NPNIREPL.BY 2N&4D&44) ZB&R0D 1854=-0271
ABASO? 1853-0086 1 TSTR:S51 PNP an121 ZN5087
A6AS503 1853-0049 TS5TR:51 PNP 28480 1853=-N049
ABASRAL 0757-0156 & R2FXD MET FLM 1.5 MEGOHM 1X 1/2W 28480 2T57=-0156
ABASH2 nIs7T-0779 b R:FXD MET FLM 150K OHM 1% 1/4wW 28480 DT%T=-9779
ABASRY 0757-0156 R:FXD MET FLM 1.5 MEGOHM 1X 1/2ZW 2B4B0 N7sT=0156
ABASRG 0757-0779 R:FXD MET FLM 150K OHM 1% 1/4W 2B&4RA0 DT57=0779
ABASRS 0757-0156 R:FXD MET FLM 1.5 MEGOHM 1X 1/2W 28480 ATST=0156
AGASRA 0757-0779 RzFXD MET FLM 150K OHM 1% L1/4wW 2R&ED DTST=0779
AGASAT D687-1231 1 R:FXD COMP 12K OHM 10T 1/2W £1121 EB 1231
ABASRE 0757=0156 R:FXD MET FLM 1.5 MEGOHM 1% 1/2W 28480 0757=-0156
AGASRS 0757-0779 R:FXD MET FLM 1S0K OHM 1% 1/74W 2B&R0 0T8T=-0779
ABASRLO 0757=0465 R:FXD MET FLM 100K OHM 1% 1/8wW 2B4RN 07570465
ABAGRLL 0DTS5T-0460 1 R:FXD MET FLM 51.9K OHM 1X 1/8W 28480 0D757=N4gn
A6ASRL 2 0D757-0462 1 R:FXD MET FLM 75.0K DHM 1% 1/8MW 284A0 DTS5T=-04R2

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)
g Mfr

Reference |11p part Number| Qty Description Mfr Part Number
Designation Code
ABASRL 3 2100=-1762 R:VAR WW 20K 5% 1W 75042 CT=106=4%
AbA5Rls 21C0-1T62 R:VAR WW 20K 5T 1w T5042 CT-106=-4
ABASRLS 2100-1762 R:VAR WW 20K 5% 1W 75042 CT=106=4
ABASR]L o 2100-1762 RIVAR WW 20K 5% 1W T5042 CT=-106~4
LEASRLT D6B4=1541 1 RiFXD COMP 150K OHM 10% 1/4wW n1121 CH 1541
ABGSRLE r&E4=1041 RIiFXD COMP 100K OHM 10T 1/4W 01121 CR 1041
AGASSTIMP 3130-0355 1 ROTOR ASSY:FEMALE 28480 3130=-0355
ABASSIMPZ 3130-0354 1 ROTOR ASSY:MALE 28480 3130-0354
Andb SAME AS ABAS, USE PREFIX AbAé,
Asai 01701-66516 1 HOLDOFF COMP ASSY 28480 NLT701-646516
ABATLL Clal-3451 C:FXD CER 0.01 UF +8B0-20% 100VOCH S&42R9 CD23B1C1IFINAZIS25=-COH
A6ATLE 0180-0230 C:FXD ELECT 1.0 UF 20% SOVDCwW 56289 150D105XNNS0A2=-DYS
BABATCE 0160=-0197 C:FXD ELECT 2.2 UF 10% 20VDCwW 56289 1500225%S020A2-DYS
A6ATLS 0160-3451 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CN23B10IF1INALS25=-COH
ABATLS 0160-0161 C:FXD MY 0.01 UF 10% 200VDCW 56289 152P1N392-PT5
ABATCH 0180-0291 C:FXD ELECT 1.C UF 10% 35VDCW 562809 1500105X9N3A5A2-0YS
ABATCT 0160-2204 C:FXD MICA 10DPF 5% 72136 ROMLSF10103C
ABATLH Gl40-0202 C:FXD MICA 30 PF 5% 28480 N140=0203
ABATCY 0140-0203 C:FXD MICA 30 PF 5% 28480 0140=0203
ABATLRIL 15G1-0040 DIDODE:SILICON 30MA 30WV 07263 FDG1DAR
AGATLRZ 1901-0040 DIDDE:SILICON 30MA 30WV 07263 FDG10A88
ABAaTCR3 1501-0040 DIDDE:SILICON 30MA 30WY 07263 FDGLINSA
ABATCHRS 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDGlO8Re
ABATCRS 1301-0040 DIODE:SILICON 30MA 30WV 07263 FDG10OARS
A6ATCRS 1501-0040 DIODE:SILICON 30MA 30WV 07263 FDG1038
ABATCRT 1501-0040 DIODE:SILICON 30MA 30WV 07263 FDGL1NBA
ABLTHPL 0510-1101 SPRING:RETAINER(PC SWITCHI 284R0 n510=-1101
ABATMPZ 1460=1148 SPRING: TORSION foooo 08D
LGATMPS N18B40-22502 ROLLER:DETENT 2B4R0 01840-22502
ABATUL 1854-0215 TSTR:S51 NPN 80131 ZN3GD4&
ABATO2 1853-0203 2 TSTR:51 PNP 28480 1853-0203
ABATO3 1853-0203 TSTR:S1 PNP 28480 1853=-0203
A6ATOS 1853-0036 TSTR:S1 PNP 80131 2N3304
AGATOS 1853-003s8 TSTR:SI PNP apl3l 2N3906
A6ATOH 1854-0092 TSTR:S1 NPN 80131 ZN3563
A6aTUT 1853-003s TSTR:S51 PNP 80121 ZN390D6
ABATRL 0&a84-2211 R:FXD COMP 220 OHM 10% 1/4W 01121 CB 2211
ABATHZ 0684=2211 R:FXD COMP 220 OHM 10% 1/4W 01121 ce 2211
A6ATRS 06B84-1011 R:FXD COMP 100 OHM 10T 1/4W 01121 CB 1011
AGATRG 0684-3901 R:FXD COMP 39 OHM 10% 1/4M 01121 CB 3901
ABATRS 06B4=2231 R:FXD COMP 22K DHM 10% 1/4W 01121 ca 2231
ABATRG C&684-1011 R:FXD COMP 100 OHM 10% 1/4W 01121 Cs 1011
AGATRT Obase-1221 RIFXD COMP 1.2K DHM 10% 1/4W n1121 cs 1221
AGATRE C684-2211 R:FXD COMP 220 OHM 10X 1/4W 01121 ce 2211
AGATRS 0684-1011 RIFXD COMP 100 OHM 10T 1/4W 01121 ca 1011
ABATRID 0684-1011 R:FXD COMP 100 OHM 10% L1/4W 01121 CB 1011
ABATRLL D&B4—-1B31 1 RIFXD COMP 1BK OHM 10X 1/4W f1121 CB 1831
ABATRL2 06B4=-2221 R:FXD COMP 2200 OHM 10T L/4W 01121 ce 2221
ABATRL Q757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 2R4AN0 CTIST=N4bs
ABATHL & 0684-1011 R:FXD COMP 100 OHM 10ZT 1/4M 01121 Ce 1011
ABATRLS 06B4=2231 RIFXD COMP 22K DHM 10% 1/4W 01121 cB 2271
AbATHLG 0684=1021 R:FXD COMP 1000 OHM 10T 1/4W 01121 ce 1021}
ABATSIMPI 3130-0352 1 ROTOR ASSY:FEMALE 28400 3130-1352
ABATSIMP2 3130-0353 1 ROTOR ASSY:MALE 28480 3130=-0353
AbATUL 1820-0068 IC:TTL TRIPLE 3=-INPUT PDS NAND GATE 12040 SNT&LON
asaTUL 1200-0768 SOCKET:INTEGRATED CIRCUIT 14 CONTACT 915086 314=-AG5D-3R
AbLR 01701-66517 1 BOARD ASSY:HORIZONTAL MODULE 28480 D1701=-6651T
ABABCL 0l60=3451 C:FXD CER 0.01 UF +80=20% 100VDCW 56289 CC23BINLIFLIN3ILS25=-COH
ABABC? 0180-0230 C:FXD ELECT 1.0 UF 20% SOVDCW 56289 15001N6XN0S0A2=-DYS
ABBHLY 0160-2204 C:FXD MICA 100PF 5% 72136 ROMIS5F101J430
AGABLAL 1301-0040 DIODE:SILICON 3DMA 30WV 07263 FOG108A
ABABCRZ 1501-0040 DIODE:SILICON 30MA 30WV 07263 FDG1NAA
ABABLR3 1901=-0040 DIODE:SILICON 30MA 30WV 072632 FoGloas
AHARMPL 1460-1148 SPRING:TORSION coooo al: 18]
AbABMP2 21840-22502 ROLLER:DETENT 28480 0184N=22502
ABASMP 3 G510-1101 SPRING:RETAINERIPC SWITCHI) 28480 0s1i0-1101
AGAAR]L 0757=-0456 1 RIFXD MET FLM &3.2K OHM 1% 1/8wW 28480 NIST=-0456
AbbGHKZ 0757=-0793 RIFXD MET FLM 2000 OHM 1% 1/8W 28480 n7s7-0739
ABABSIMPY 3130-0351 1 ROTOR ASSY:MALE 28480 3130-0351
ABARSTIMP2 3130=-0350 1 ROTOR ASSY:FEMALE 2B4L A0 3130-0350
ABAG 01701~ 665635 1 BOARD ASSY:HORIZONTAL PRE=AMPLIFIER 28480 N1701-66535
ABASCL 0160-3453 C:FXD CER 0.05 UF +B0=20% 100VDCW 56289 CD23A101L5032525-CDH
A6AGL2 0160-3453 C:FXD CER 0.05 UF +80=-20% 100VDCW 56289 CO23A101L5037525=-CDH
AB4SC3 0160-3453 C:FXD CER 0.05 UF +80=-20% 100VDCW 56289 CO23A101LS037525-C0H
AsASCSE 0160-3453 C:FXD CER 0,05 UF +BD0=-20% 100VOCW 56289 CO23A101LSN3ZIS25=CDH
AGATILS 0160-3453 C:FXD CER 0,05 UF +BD-20% 100VDCW 56289 CD23A101L5032525~-CDH
ABASLH 01820-0230 C:FXD ELECT 1.0 UF 20% S50VDCW 56289 15001 05X0NS042~-DYS

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1707A

Refgrenc_e HP Part Number| Qty Description Mir Mfr Part Number
Designation Code

AbASLT 0180-0230 C:FXD ELECT 1.0 UF 20T SOVDCW 56289 150D195X005042-0Y5
AbasSCH 0D160-3451 C:FXD CER 0.01 UF +B0-20% 100VDCW 56289 C0238101F1032525-COH
ataqly 0160-3451 C:FXD CER 0.01 UF +80-20% 100VDCHW 56289 C023B8101F1032525~-C0H
AhasLln 0160-3653 C:FXD CER 0.05 UF +80-20% 100VDCW 56289 CN23A101L5032525-CDH
Asd9Lkl 1501=-0040 DIDDE:SILICON 30MA 30MWV 07262 FDG1088

AtAGIL 1251-1604 2 CONNECTOR:PC 22 CONTACTS 28480 1251-1604

abaya? 1251-1604 CONNECTOR:PC 22 CONTACTS 28480 1251-1604%

Abasul 1854=-0019 TSTR:SI NPN 28480 1854-0019

ABATUZ 1854-0019 TSTR:SI NPN 28480 1854-2019

aBas0a 1853-003s TSTR:S1 PNP 80131 ZN39ns

ABAYUe 1853-0036 TSTR:51 PNP an13l 2N3908&

ABAGK] 2100-1760 R:VAR WW 5K OHM 5% TYPE V 1w 28480 21n0-1760

A2 2100-1762 R:VAR WW 20K 5% 1W 750642 CT=106=4

ABAIR Y 07570438 R:FXD MET FLM 611K OHM 1% 1/8W 28480 0757-0438

ABAGR G CT57-0446 R:FXD MET FLM 15.0K DHM 1% 1/8W 28480 07ST-06446

ABAGRY 0757-0441 1 R:FXD MET FLM B42%K OHM 1% 1/8W 28480 D757-0441

ABATRE 0T57~0465 RIFXD MET FLM 100K OHM 1% 1/8W 28480 N787-0465

ABAGRT 0757-0472 3 R:FXD MET FLM 200K DHM 1% 1/8W 28480 n757-0472

AhAYRA DT5T-0444 1 R:FXD MET FLM 12.1K OHM LX L1/8W 284 R0 DTST-0444

AGAGRY LT57-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 NT5T-0273

ABASHID 0757-0273 R:FXD MET FLM 3.01K DHM 1T 1/8W 28480 nY57-0273

ABASRLL 0757-0459 1 R:FXD MET FLM 56.2K OHM 1% 1/8w 26480 0757=0659

ABAGRLZ 0757-0283 RzFXD MET FLM 2.,00K OHM 1% 1/8W 28480 n7157-0283

ABASHE D 0757-0283 R:FXD MET FLM 2.00K DHM 13 1/8W 28480 D757-0283

ABASR]L& 06%8-3161 2 R:FXD MET FLM 38.3K OHM 1% 1/8wW 28480 0698=3161

ABASRLS 0698=3161 RiFXD MET FLM 38,3k OHM 1% 1/84W 2R8B80 N§98=3161

ARATGHLE 0757-0273 R:FXD MET FLM 3.01K OHM 1% 1/8W 28480 0T57=-0273

AbASRLT 0757-0472 RIFXD MET FLM 200K OHM 1% 1/8W 28489 0757-0472

ABAGHLY 0684=-2211 RIFXD COMP 220 OHM 10% 1/é4W 01121 ce 2211

ABAGHLY C684=-2211 R:FXD COMP 220 DHM 10% 1/4W 01121 CB 2211

ABATRZD 0757~0472 R:FXD MET FLM 200K OHM 1% 1/8W 28480 NT57-0472

ABAGRZIL 2100-1755 1 R:VAR WW 100 OHM 5% TYPE V 1W 28480 2100-1755

ABAGR2 2 0684-3901 R:FXD COMP 39 OHM 10X 1/4W 01121 ce 32901

ABAGRZ3 0684=-3901 R:FXD COMP 39 DHM 10% 1/4W 01121 c8 3901

ABATHZ 4 0684-3901 R:FXD COMP 39 OHM 10% 1/4W 01121 ca 3901

ABAGR2S 0684-3901 RIFXD COMP 39 OHM 10% 1/4W 01121 ce 3901

ABAGRZE 0757-0408 R:FXD MET FLM 243 OHM 1T L/8W 28480 n757-0408

AbASUL 1821-0002 2 TRANSISTOR ARRAY:S51 NPN 02735 CA3NGS

AbASUZ 1821-0002 TRANSISTOR ARRAY:S1 NPN 02735 CA2D&S

AbAIXUL 1200-0768 SOCKET : INTEGRATED CIRCUIT 14 CONTACT 91506 314=-AG5D-3R

ABAGXUZ 1200-0768 SOCKET: INTEGRATED CIRCUIT 14 CONTACT 91506 314-AGSD-3R

AbALD 01701-66519 1 BOARD ASSY:HORIZONTAL OUTPUT 28480 r1701-66519

AbALDCL 0160-2235 2 C:FXD CER 0.75 PF SODVDCW 72982 3M1=-000=-COKD-T758C
AbALOLZ 0160-3453 C:FXD CER 0.05 UF +80-20% 100VDCW 56289 CN23A101L5932525-COH
ABALLCA 0160-3453 C:FXD CER 0.05 UF +80-20% 100VDCW 56289 CO23A1N1L5032525-CDH
ALALGCY 0160-2235 C:FXD CER D«75 PF S500VDCW T2982 AN «NNY-CORN=TSAC
AbALOLS 0160-345]1 C:FXD CER 0,01 UF +80-20% 100VDCW 56289 CO23BI0LIF1IN3I525-COH
AGALOCE 0160-3451 C:FXD CER 0.01 UF +80~20% 100VDCW 562089 CN23B10LFL032525«CNH
ABALULT 0160-3451 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 C022B101F1N32525-C0H
AsaloCs 0160-3451 C:FXD CER 0,01 UF +80-20% 100VDCW 56289 CN23BLOLELIN3TS25=-C0N
AGLLOLY 01&60=3453 C:FXD CER 0.05 UF +80-20% 100VDCW 56289 CO23A101L5037525~C0M
AbALOCIG 0160-3453 C:FXD CER 0.05 UF +B0-20% 100VDCW 56289 CO23ALNILSNALS25~-COH
ABALDUL 1853-0036 TSTR:S1 PNP A0131 2N3506

Abal002 1853-0036 TSTR:S1 PNP 80131 ZM39Ns

AbALOUY 1854-0215 TSTR:S1 NPN An1il 2N3AN4

A6ALOUs 1854=0215 TSTR:51 NPN AD131 2N3904

ABALOOS 1854-0271 TSTR:51 NPN 28480 1854=-02T1

ABALODQL 1854-0271 TSTR:S1 NPN 28480 1854-2271

ABALDOT 1853-0037 TSTR:SI PNP neT13 55 2109

ABALOUE 1853-0037 TSTR:SI PNP 04717 §s 2199

A6ALORL 07570449 R:FXD FLM 20K OHM 1% 1/8M 28400 N75T=2449

A6ALORZ CeB4=-3501 R:FXD COMP 39 OHM 10% 1/4W 0121 o8 2901

ABALORI D684=-3501 R:FXD COMP 39 DOHM 10% 1/4W N1zl ca 3eni

ALALORS DT5T=-0449 R:iFXD FLM 20K OHM 1% 1/8W 28480 NTSET=06449

ABALURS C6B4-1011 R:FXD COMP 100 OHM 10% 1/4W N1zl CR 1011

AbALORG CeBs4-1011 R:FXD COMP 100 OHM 10X 1/4MW 01121 ca 1011

ABALORT 0757-0458 R:FXD MET FLM 51,1k OHM 1% 1/8BW 28480 AT5T-0458

AGALORA 0757-0458 RIFXD MET FLM S51.1K OHM 1% 1/BW 28480 0757-0458

ABALDRG C684-1011 R:FXD COMP 100 OHM 10% 1/4W 01121 ce 1911

AGalOKlD 0684-1011 R:FXD COMP 100 OHM 10X 1/4MW 01121 ce 1011

AGALORLL 0684~4721 RIFXD COMP 4700 OHM 103 1/4W 01121 C8 4721

ABALORL2 0684-4T721 R:FXD COMP 4700 OHM 10T L/4W n1121 ce 4721

AbALDRL3 0757-0273 R2FXD MET FLM 3,01k OHM 1% 1/8W 28480 2757-0273

ABALORL & 0757-0273 R:FXD MET FLM 3.,01K OHM 1% 1/8W 28480 0757-0273

AbALORLS 0TST7-0416 R:FXD MET FLM 511 OHM 1% 1/8BM 28480 nI5T=-0alk
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Model 1707A Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
Reference o Mfr
: : HP Part Number| Qty Description Mfr Part Number
Designation Code
AbALURLS 0757=-0416 R:FXD MET FLM 511 OHM 1X 1/84W 28480 D7I5T=0416
ABALDVRI 1902-0041 1 DIODE : BREAKDOWN 5,11V 5% D4T13 SI1N939=-9¢
A7 01701-66520 1 BOARD ASSY:SCALE ILLUMINATION 28480 0170166520
aTns1 2140-0253 2 LAMP: INCANDESCENT 28V 0.030A n8TLv FR3A
atTons2 2140-0253 LAMP: INCANDESCENT 28V 0.0304A 0BT1T FR3§
ATMP1 01701-26520 1 BOARD:ETCHED 28480 01701-26520

See introduction to this seetion for ordering information
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Replaceable Parts Model 1707A
Table 6-2. Replaceable Parts (Cont’d)
Reference i Mfr
: : HP Part Number| Qty Description Mfr Part Number
Designation Code
HTLPlL 1251=-2510 1 BOODY:R & P CONNECTOR 2 MALE CONTACT 27264 1545-P1
an CHASSIS PARTS
sl 1450=-0T710 1 LIGHT:INDICATOR S0 vDC T2T6S 6140-000-603
k1 2110=-0002 1 FUSE:CARTRIDGE 2 AMP 3 AG 75915 312,002
Ji 1251=2505 1 BODY:R & P CONNECTOR 2 FEMALE CONTACT 27264 1545=-R1
J2 D1701=-467602 1 CONNECTOR AS5Y:DC POWER 28480 01701-67602
43 1250-0118 CONNECTOR : BNC 26931 2RJR 128-1
Jé 1250-0118 CONNECTOR :BNC 24931 28JR 128-1
L 01701-66001 2 COIL ASSY:ALIGNMENT 28480 01701-660201
Le 017C1=-66001 COIL ASSY:ALIGNMENT 28480 21771 -66001
MPL 0170700204 1 PANEL :FRONT 28480 01707-00204
MP2 21701=-20501 1 FRAME : FRONT 28480 01701-20%501
MP3 Q1701=-24702 1 SUPPORT:CRT=-CAMERA 28480 017n1-24702
MP 4 N1701=C7101 1 MASK:CRT 2B4EBD 21701=-07101
MPS 4040-CH14 3 BEZEL:OLIVE, BLACK 28480 H04EN=-0814
MPs o1701-0%103 H SPRING:FILTER CONTRAST ZA4RD n1TM1-09102
MPT 0370-1005 2 KNDB: JADE GREY 284R0 0370=1005
MP& 0370-1099 3 KNOB:JADE GREY 28480 D3Th=1Ng99
MPG G370=-0962 2 KNOB ASSY:DIV/CAL 2B4B0D N370=-0942 ar
MPLD 0370-C9566 2 KNOB ASSY 28480 nN3ITe=0965
MPLL 0370=-0929 2 KNOB:LEVER, JADE GREY 28480 n37R-00329
MP12 03702046 1 KNDB ASSY:DISPLAY 23480 0370-2046
MP13 0370-0972 1 PUSHBUTTON:=B=POL 2B4B0 NaTn=0972
MP14& 03ito=-1091 1 KNOB:JADE GREY 28480 n3Tn-1n91
MP15 03TN=0959 1 KNOB ASS5Y:SCALE ILLUM 2B4RD 1370=1959
MPLE 0D370=0963 i KNOB:HORIZONTAL POSITION=FINE 2B4RD 037N=0943
MPLT 0370-1100 1 KNOB:JADE GREY 2B4B0D D3fo=1100
MPlA 0370-0964% 1 KNOB ASSY 28480 N3TN=-N244
MP13 0370-1108 1 KNOB:JADE GREY 28480 D3TO-1108
MP20 0370-0968 1 KNOB ASSY 28480 0370=-0968
MPZ1 0370=-1312 T KNDB: JADE GREY 2B&4RD 0370-1312
Mp22 0370-0957 1 KNOB ASSY(NORM) 2B4B0 nN3T0-0957
MP23 0370=-0958 i KNOB ASSY (CAL) 28480 D3T70-0958
MPes 0370-0971 1 PUSHBUTTON ASS5Y:MAG 28480 NITO=-0971
MP25 0370-0970 a PUSHBUTTON ASSY:BLANK 28480 0370-0970
MP2& 0370-0914 13 BEZEL :PUSHBUTTON KNOB, JADE GREY 28480 N370=-0914
MP2T 0370-0973 2 PUSHBUTTON ASSY:S5LOPE 28480 P3TD=09T73
MP?2H 1510-0038 B BINDING POST 2B&4RAD 1510=-0038
MPZ2s 0510=-0097 i RETAINER :PUSH=O0ON 78553 Cl85-014-24D
MP3D 01701-23708 2 RAIL:SIDE 28480 01701=-23708
MPal 01701=-04105 2 COVER:RAILs REAR 28480 N1701-04105
MP32 01701-64101 2 COVER ASSY:RAIL FRONT 28480 D1701=64101
MF33 0050=-1757 2 GEAR:SUPPORT 28480 n20S0=1757
ME3e 01701-25002 1 HANDLE: ARM, LEFT 28480 p1TOL-25nD2
MR35 01701-25001 1 HANDLE : ARMy RIGHT 28480 n1701-25201
MP3s 017T01=27701 1 BODY : HANDLE 2B4B0 01701-27TM
MP3T pL701-21T02 1 GRIP:HANDLE 2B4RN 01701-21702
MPiH T120-2473 1 NAMEPLATE 2R4BD T120=2473
MPiY 01701=-07201 é INSERT:HANDLE FRONT 2B4B0 01701-07201
MP&D 01701-07202 2 INSERT:HANDLE REAR 28480 M T ~-0T202
MPel 01701=-27401 2 BUTTON 284B0 01701-27401
MP&2 01701-23707 2 SHAFT:PANL 2R4BN P17IL=23707
MP&s 0510-0091 2 RING:RETAINING S5TL EXTERNAL T913¢ S51Nn3-25-5-MD
MP&s IN50=-0253 2 WASHER:SPRING 28480 3ns)=-n251
LY 0510-0956 2 RING:RETAINING 0,188™ SHAFT 79136 5133=18=MD
MP&s 0050=-1T758 2 PAWL 28480 t05A=1T758
MP&T 2190-0924 2 WASHER: WAVE SPRING 28480 219n=no2&
MP &R nus50-1756 2 GEAR : HANDLE ZB4EN oNS0=1756
MP&G 1460-0295 2 SPRING:COMPRESSION 00200 0BaD
MP50 N1701-00202 1 PANEL :REAR(INCL 52} ZB480 SLTA1-00202
MP51 01701-20502 1 FRAME:REAR 28480 01701-27502
MPS2 5000-5085 2 CLIP:FAN 2A4R0 5000=-5085
MP53 5040-0501 oy FOOT:REAR 28480 5040=-0501
MP5& 01701-04109 1 COVER:TRANSFORMER 28480 017T01=-04109
MP55 01701-04108 1 COVER:CRT 28480 01701-74108
MP 56 01701-00101 1 DECK:BATTERY 28480 n1701-00101
MPST 01701-00606 1 SHIELD:GATE 2B4R0 N1701=-00606
MP5A 1400-0798 1 CLAMP:CRT, OLIVE 2B4EN 1400=0798
MP5Y 1520-0042 2 MOUNT : SHOCK 00000 08D
MP&D 01701-00601 1 SHIELD:CRT 2A&4RD p1701-02601
MP&L 01701-04102 1 COVER:TOP 28480 N1LTO1-04102
MPB2 01701-04103 1 COVER:BOTTOM 2B480 NLT01-04193
MP&3 1400-0028& 1 CLAMP:HOSE 66295 A6H
MP64 1200-0408 1 COVER: CRT SOCKET 28480 12000408
MPE5 12000037 1 SOCKET: CRT TUBE 28480 12000037
MPE6 0370-2047 1 KNOB: POINTER 28480 03702047
Pl 1251-2588 1 BODY:R & P CONNECTOR 12 MALE CONTACT 27264 1625-12P-1
Pz 1251-2614 1 CONNECTOR:JONES TYPE 2 FEMALE CONTACT 71785 §=3p2-CCT
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Model 1707A

Table 6-2. Replaceable Parts (Cont'd)

Replaceable Parts

. M
Reference |ip pary Number| Qty Description fr Mfr Part Number
Designation Code
w1 2100=-3023 1 R:vaR COMP 10K OHM 20% LIN 1/2W 28480 2100=3n32%
¥ 2100-3017 1 HiVAR CERMET 2.5 MEGOHM 20T LIN 2B4R0 2100=-3C17
"3 2100-3022 1 A:VAR COMP 10K OHM 20% LIN 1/5W 28480 Z1nn=3022
£y 2100-0428 1 F:VAR COMP 20K OHM LIN 20T 0O.2W 28480 21D0-042R
"4 2100-3021 1 R:VAR COMP 100K DHM 20% LIN L/5W 28480 2100=-2021
51 3101=-0940 1 SWITCH:TOGGLE DPDT 28480 I1N1=0940
L 3101-1391 1 SWITCH 286480 3101=1391
5¢ PART GF HEAR PANEL(SEE MP29)
53 3101-0977 1 SWITCH: PUSHBUTTON DPODT B2389 125-1032
Tl FI0U=1134 1 TRANSFORMER 28480 9100=-113%
Vi S083-2752 1 CRT:P31l ALUM. INT. GRATICULE 28480 5083=-2752
Wl 017T01-s8l608 1 CABLE:COAX 28480 C1TOl=-81608
Wi ({HORTZ. PREAMP TOD GATE, BLUE CAP)
W 01701=-61611 1 CABLE:COAX 28480 DL7TOL=-61411
W? (GATE TO CAL DUT JACK, RED CAP)
w3 01701-61607 1 CABLE:COAX 28480 pL701-61607
W3 (VERTICAL PREAMP TO GATE, WHITE CAP)
W J1701-61612 1 CABLE:COAX 284R0 01701-61612
W (I=AXIS INPUT, YELLOW CAP)
wh C1701-6160% 1 CABLE:COAX 28480 01701-616009
CE] (VERT. PREAMP TO HORIZ. PREAMP, RED CAP
Wi 01701=-61613 1 CABLE:SHIELDED 28480 o1721-61612
LL] (POWER SWITCH TD POWER MODE SWITCHI)
Wi 01701-61605 1 CABLE ASSY:TWIN LEAD 2B480 01701-6160%
Wi (CRT 7O VERTICAL & HORIZONTAL)
wh 8120-1521 1 CABLE ASSY:POWER CORD 7.5 FT. 70903 KH 7147
XFL 1400~-0084 1 FUSEHOLDER:EXTRACTOR POST TYPE 75915 342014
xrl 100064 2 PROBE:&" 1091 28480 170064
XF1 101014 1 STORAGE COVER 28480 101014
XFl T124=1759 1 LABEL : INFO 28480 T124=-1T759
XF1 101074 1 CONTRAST:SCREEN 2B4R0 101074

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. List of Manufacturers’ Codes

Model 1707A

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code
to Name) and their latest supplements. The date of revision and the date of the supplements used appear at the bottom of each page. Alpha-
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks.

C;: Manufacturer Address
00000 U.S.ACommon....... Any supplier of U, 8.
00136 McCoy Electronics. . .Mount Holly Springs, Pa,
00213  Sage Electronics Corp. . .. . Rochester, N.Y.
00287 Cemco,Inc. ............ Danielson, Conn
00334 Humidial .. .............. Colton, Calif.
00348 Mictron, Co., Inc.. . ... Valley Stream, N. Y
00373 Garlocklac. - .......... Cherry Hill, N.J
00656 Aerovox Corp. . ........ New Bedford,
W Amp.Iee. ......ccnaeons Harrisburg, Pa
00781  Aircraft Radio Corp.. - . . ... . Boonton, N.J
00809 Croven, Ltd. . . ... .. Whitby, Ontario, Canada
00815 Northern Engineering

Laboratories, Inc. . . .. .... Burlington, Wis
00853 Sangamo Electric Co.,

Pickend DIY, . . .ocvvnv s Pickens, 8.C.
00866 Goe Engineering Co. . ... City of Industry, Cal.
00891 Carl E. Holmes Corp.. .. .. Los Angeles, Cal.
00929 MicrolablIne.. ... ...... .+« Livingston, N.J .
01002  General Electric Co.,

Capacitor Dept.. . . . . ... Hudson Falls, N. Y.
01009 Alden Products Co. . ....... Brockton, Mass.
01121  Allen Bradley Co.. .. .. . .... Milwaukee Wis
01255 Litton Industries, Inc. . . . . Beverly Hills, Cal
01281 TRW Semiconductors,Inc. . . .. Lawndale,
01295 Texas Instruments, Inc. ,

Transistor Products Div.. ... . Dallas, Texas
01349 The Alliance Mfg. Co - . ... ... Alliance, Ohlo
01538 Small PartsInc. . ....... Los Angeles, Cal
01589 Pacific Relays, Inc. ~. ... ... Van Nuys, Cal
01670 Gudebrod Bros. Silk Co. New York, N.Y.
01930 AmerockCorp. . ........... Rockford, 11
01960 Engineering Co . . .. . Santa Clara, Cal
02114 Ferroxcube Corp. of

America . . ........ ... .Saugerties, N. Y.
02116 Wheelock Signals,Inc.. . . . Long Branch, N.J.
02286 Cole Rubber and Plastics Inc . . Sunnyvale, Cal.
02660 Amphenol-Borg Electronics

COPP. s = a0s simin s a i Broadview, 11
02735 Radio Corp. of Americ: Semi-

conductor and Materials

DAOSN - . i s Somerville, N.J
02771 Vocaline Co.of America,

BB, o vas ey g e Old Saybrook, Conn
02777 Hopkins EngineeringCo San Fernando, Cal
02875 Hudson Tool & Die . . . . . . Newark N.J .
03296 Nylon Ci - &lrlrtfkld N.J.
03508 G.E. Semiconductor

Daph. :..viaiatanieaia Syracuse, N. Y
03705 Apex Machine & Tool Co. . . . .Dayton,Ohio
03797 EldemaCorp. . .......... Compton, Calif.
03818 Parker SealCo.......... Los Angeles, Cal.
03877 Transitron Electric Corp. . . Wakefleld, Mass.
03888 Pyrofilm Resistor Co.,

R AT e S Cedar Knolls, N.J
03954  Singer Co., Diehl Div. ,

Finderne Plant. ." . ... .. Sumerville, N.J
04009 Arrow, Hart and Hegeman

Bleet. Cou i< ccsiibaiiies Hartford, Conn.
04013 TarwsCorp. -........ Lambertville, N.J.
04062 Arco Electronic Inc.. . . . . . Great Neck, N. Y.
04217 EssexWire. .. .., ,...... Los Angeles, Cal.
04222 Hi-Q Division of Aerovox. .Myrtle Beach, 5.C.
04354 Precision Paper Tube Co. . .. .. Wheeling, NIL
04404 Palo Alto Division of Hewlett-

Packard Co. . .oonevnvvsa Palo Alto, Cal.
04651  Sylvania Electric Products,

Microwave Device Div. . Mountain View, Cal.
04673 Dakota Engr.Inc. . ... .... Culver City, Cal.
04713 Motorola Inc. Semiconductor

Prod. Div. . . Phoenix, Arizona
04732  Filtron Co. ,Ine. Wentern

Py, i SRR Culver City, Cal.
04773 Automatic Electric Co. . Northlake, 111,
04796  Sequoia Wire Co. . . . . Redwood City, Cal,
04811 Precision Coil Spring Cu P El Monte, Cal,
04870 P. M, Motor Company. . .. .. Wulchuter. nL
04919 Cumponenl MIg. Service

.. W. Bridgewater, Mass

05006 'I'-enuﬂh Cenl\lrf P]ash:!.

B wb e o o A A Los Angeles, Cal.
05277 Westinghouse Electric Corp.

Semiconductor Dept. . . . . Youngwood, Pa.
00015-49
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Code
No.

05347
05397

05574
05593
05616

05624
05728

05729
05783
05820
06004

06090
06175

06402
06540
06555

06751
06812
06980
07088
07126
07137

07138

07149
07233
07256
07261
07263
07322
07387
07397

07700

07829
07910
07933

07980

08145
08289
04358

08524
08664
08717
osms

08727
08792

08806
08984

09097
09134
09145

09250
09353
09569

09795
09922
10214

10411
10646

Manufacturer Address
Ultronix, Inc. ..... San Mateo, Cal
Union Carbine Corp ., Elatl
IHE oo wmisa i - S New York, N.Y
Viking Ind.In¢. . ......... Canoga Park, Cal.
Icore Electro-Pl .« .Sunnyvale, Cal.
Cosmo Plastic (c/o Electrical
SpecCo) ......ciine Cleveland, Ohio

Barber Colman Co.
TiffenOptical Co. ......0v vovvwccanas
Roslyn Heights, Long Island, N. Y.
.. .Westbury N. Y.
Stewart Engineering Co. .. ... Santa Cruz, Cal.
Wakefield Engineering Inc.. . . .Wakefield, Mass.

Bassick Co,, Div. of Stewart

Warner Corp. . .. ....... Bridgeport, Conn.
Raychem Corp. .. .. .+ ... Redwood City, Cal.
Bausch and Lomb Optical

s I e e e ey, S, Rochester, N. Y.
E.T.A. Products Cu of

RIBEERR. i iiaiiid e by s . Chicago, Il1.
Amatom Electronie I'hrdwu-e

G0, Te: oo as New Rochelle, N. Y.
Beede Electrical blsh'llm!rl

D I o e carsy” v i i Penacook, N.H

General Devices Co. ,
Components Inc. ,arlz Dirv. ..
Torrington Mig. Co. West Div, . .

Varian Assoc. Etmac Div. . . .. San Carlos, Cal
Kelvin ElectricCo. ......... Van Nuys, Cal.
DigitranCo. .. ............ Pasadena, Cal.
Transistor Electronics

B e e N AL Minneapolis, Minn

Westinghouse Electric

Corp. , Electronic Tube Div,
Filmohm Corp. . ... ..... .. NwYark N.Y.
Cinch-Graphik Co. City of lnduntr)r, Cal.
Silicon Transistor Corp, . .. Carle Place, N. Y,
Avnet Corp.., . v v v vrw o Culver City, Cal.
Fairchild Camera & Inst. Corp. ,

Semiconductor Div.. . ., . . Mountain View, Cal.
Minnesota Rubber Co. . .. .. Minneapolis, Minn,
Birtcher Corp, The . . . . . .Monterey Park, Cal.
Sylvania Elect. Prod. Inc.,

Mt. View Operations . . Mountain View, Cal.
Technical Wire Produtu

Inc. .. S

. Elmira, N.Y.

. Cranford, N.J.
. Chicago, Il

Bodine Elect. Co .
J!a'thorne, Cal.

Continental Device Com ......

Raytheon Mfg. Co., Semi-
conductor Div,

Hewlett-Packard Co. ,

Mountain View, Cal.

MNew Jersey Division . . . . .. . Rockaway, N.J.
U.S. Engineering Co, . . . . . . Los Angeles, Cal.
Blinn, Delbert Co,........... Pomona, Cal

Burgess Battery Co. , . . .

. Niagara F‘Illl, Ontarlo Canada
Deutsch Fastener Cotp. . ... Los Angeles, Cal.
Bristol Co,, The ........ Wnterbury, Conn

SlmCompany oo . Bun Valley, Cal.
ITT Cannon Eleetr:c IM '
Phoenix Div.. . . .. ... ..o Phoenix, Arizona

National Radio Lab.Inc. . ..... Paramus, N.J.
CBS Electronics Semiconductor
Operations,Div.of CBS Inc . . . .
General Electric Co. ,
Miniature Lamp Dept. . . . Cleveland, Ohio
Mel-Rain . .............Indianapolis, Ind.
Babcock Relays Div,, . ... ... Costa Mesa, Cal.
Electronic Enclosures Inc... Los Angeles, Calif .
Texas Capacitor Co. . Houston, Texas
Tech. Ind. In¢, Atohm

Lowell, Mass.

Elect. . U . Burbank, Cal.
Electro Mnemhliea Inc ......... Chicago, Il
C & K Components WBer o honaiais Newton, Mass.
Mallory Battery Co. of

Canada, Ltd.. . ..., Toronto, Ontario, Canada

Pennsylvania Florocarbon Clifton Heights, Penn,

Burndy Corp. ...... . Norwalk, Conn.
General Transistor Wulern

Corp. ..... e Los Angeles, Cal.
Ti-Tal,Imc.. .. .. .. . Berkeley, Cal.

Carborundum Co. Niagara Falls, N. Y.

Code
No.

11236
11237

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

12697
12728
12859
12881
12930
12954
13019
13061
13103
13327
13396
13835

14099
14193
14208
14433

14493
14655
14674
14752
14960
15106
15203
15287
15201
15558
15566
15631
15772

15801
15818
16037
16179
16352
16554
16585
16688

16758
17109
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18612
18873
18911
19315

19500

19589

Manufacturer Address
CTSof Berne, Inc. . ........... Berne, Ind
Chicago Telephone of
California, Inc, . .. .. So. Pasadena, Cal
Bay State Electronics Cm-p - Waltham, Mass
Teledyne Inc. .Ml:rmve
Div.. ... -+ -.. Palo Alto, Cal
National Seal . ............. Downey, Cal.

Precision Connector Corp. - - - -
Duncan Electronics Inc. . - .. . Costa Mesa, Cal.
Geural Instrument Corp. ,

leonductor Division Produ

GrOUP v svewena . . Newark, N.J.
Imperial Electronic,Inc. . . . . Bumn Park, Cal
Melabs, Inc, .. ..... ..., Palo Alto, Cal
Philadelphia nmn Co ........ Camden, N.J

Grove Mig. Co., Inc.
Gulton Ind, Inc. ,Data Bystem

. Albuquerque, N, M,

Clarostat Mifg. Co ............ Dover, N . H,
Elmar Filter Corp. ........ W, Havun. Conn,
Nippon Electric Co., Ltd. . .. ... Tokyo, Japan
Metex Electronics Corp. . . .. .. .. Clark, N.J.

Delta Semiconductor Inc. . .
Dickson Electronics Corp. .

Newport Beach, Cal.
. Scottsdale, Arizona

Airco Supply Co., Inc. ... ... Witchita, Kansas
Wilco Products . ........... Detroit, Mich.
Thermolloy. . . ........ . ... Dallas, Texas
Solitron Devices Inc. ....... .. Tappan, N.Y

Telefunken (GmbH)
Midland-Wright Div. of

Pacific Industries Inc. . . . Kansas City, Kansas

Sem-Tech . . ........... Newbury Park, Cal.
Calif. Resistor Corp . . . ... Santa Monica, Cal.
American Comg , Inc.. .Conshohocken, Pa,
ITT Semiconductor, a Div, of

Int, Telephone and Telegraph
Corporation . . .. .West Palm Beach, Fla,

Hewlett- Packard Company. . . . . Loveland, Colo.
Cornell Dublier Electric Corp . . . Newark, N.J.
Corning Glass Works . . .. _.... Corning, N. Y.
ElectroCube Inc.. . ........ San Gabriel,Cal,
Willlams Mfg. Co. . . ........ San Jose, Cal.
The Sphere Co. ,Inc. ...... Little Falls, N.J.
Webster Electronics Co. . . .. . New York, N. Y.
Scionics Corp. . .. ......... Northridge , Cal.
Adjustable Bushing Co. . . . . N. Hollywood, Cal.

Micron Electronics. ﬂurdeu(.‘ily Long Island N Y.
Amprobe Inst. Corp. . ... ... Lynbrook, N. Y.

Cabletronics - - - - -Costa Mesa, Cal.
Twentieth Centnry Coll

Spring Co. . - ... Santa Clara, Cnl.
Fenwa Elael Inc .+.... Framingham,K Mas
Amelcolne, .. ....... Mountain View, Cal
Spruce Pine Mica Co. . . . ... Spruce Pine, N.C.
Omni-8pectra Inc, . ... .... . Detroit, 11,
Computer Diode Corp. . ......... Lodi, N, J.
Electroid Co, . . . Union, N.J.
Boots Alrcraft Nut Corp . Pasadena, Cal.
ldeal Prec. Meter Co. I.nc '

De Jur Meter Div. . .. Brooklyn, N.Y.
Delco Radio Div. of G. H Corp . Kokomo, Ind.

Thermonetics Inc. ... ... .. C:.nng:l Park,Cal,
Tranex Compan: - Mountain View, Cal.

Hamlin Metal Products Corp. . ... Akron, Ohio
Angstrohm Prec.Inc. . . . . No. Hollywood, Cal
Siliconix Inc, . . . eewe o .. .Sunnyvale,Cal,
McGraw -Edison Co ...... Manchester, N.H
Power Design PacificIne. . . . ... Palo Alto, Cal,
Clevite Corp. Semiconductor Div. . Palo Alto,Cal,
Signetics Corp. ... .. . Sunnyvale,Cal,

Ty-Car Mfg.Co. ,Inc. . ... ... Holliston, Mass.

TRW Elect. Comp.Div. . .. .. Des Plaines, Tl
Chomerics ... ....... Plainville, Mass.
Curtis Instrument,Inc. . . .. .. .Mt Kisco, N Y.
Vishay Instruments Inc.. . ... ... Malvern, Pa.
E.I. DuPont and Co., . Wilmington, Del.

Durant Mig.Co, ..... ..... Milwaukee  Wis
The Bendix Corp. ,Navigation &
Control Div, . .. A
Thomas A. Edison l.mlustrles.
Div. of McGraw -Edison . .
Concoa . a i

Teterboro, N.J.
. West Orange, N.J.
. Baldwin Park, Cal.
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Table 6-3. List of Manufacturers’ Codes (Cont'd)

Coda Manufacturer Atiress
No.
18644  LRC Electromes ... ... . ... Horscheads N Y.
18701 Electra Mig. Co, <+ Independence , Kansas
20183  General Atronies Corp. . Philadelphia, Pa.
21226 Executone, Inc. .. Long Island City, N.Y.
21355  Falnir Bearing Co, ,The . . . New Britian, Conn,
21520  Fansteel Metallurgical Corp + +N. Chicago, 11.
23020  General Reed Co, . . «««««Metuchen, N.JL
23042 Texscan Corp. . Indlnnnpnlis Ind.
23783  British Radio Eie:lrmncs Ltd Washington, DC.
24455 G.E. Lamp Division, Nela Park ,Cleveland, Ohio
24655 General Radio Co. . . . ... .West Concord, Mass.
24681 Memcor Inc. .Comp. Div. - -Huntington Ind.
26365 Gries Reproducer Corp. . . . New Rochelle, N_ Y.
26462  Grobert File Co.of America,Inc, Carlstadt, N.J.
26851 Compac Hollister Co. ... .. Hollister, Cal.
26992 Hamilton Watch Co. . . . ... ... Lancaster, Pa.
28480  Hewlett-Packard Co. - Palo Alto, Cal.
28520 Heyman Mig.Co. . . .. . Kenilworth, N.J.
30817 Instrument Specialties Co
Inc, ... oo Little Falls, N.J.
a7 GE. Hecew:ng Tube Dept . Owensboro, Ky.
15434 Lectrohm Inc. . . O I . Chicago, M.
46196 Stanwyck Coil Products.
Y T Hawkesbury, Ontario, Canada
36287  Cunningham, W.H, & Hill,
TR Toronto, Ontario, Canada
37942 P.R. Mallory & Co. ,Inc. - Indianapolis, Ind.
39543 Mechanical Industries Prod. Co. . Akron, Ohio
40920 Miniature Precision Bearings Inc. . Keene, N H.
40931  HoneywellInc. .......... Minneapolis., Minn.
42190  Muter Co. ¥ € Chicago, N1
43990 C.A. Norgren Co. . Ewltwomi Colo.
44655 Ohmite Mig. Co. - . . . Skokie, M1
46384  Penn Eng. &Mlig. I'_‘orp Doylenluwn Pa.
47904 Polaroid Corp. . . . > Cnmbrldge. Mass.
48620  Precision Thermometer &
st B0 wncerra s Southampton, Pa.
49956  Microwave & Power Tube Div, . . Waltham , Mass.
52000 Rowan Controller Co. . .. . .. Westminster, Md.
52983 HP Co , Med. Elec. Div. . ... Waltham, Mass.
54294  Shalleross Mfg.Co. . ., . ... ... Belma, N.C.
55026  Simpson Electric Co, . Chicago, 111,
55833  Sonotone Corp. Elmslord N. Y.
55038  Raytheon Co. Commcrcul Apparalus
& System Div. . - S0, Norwalk, Conn.
56137  Spaulding Fibre Co. , lﬂc- . Tonawanda, N. Y.
56289  Sprague Electric Co. . . North Adams, Mass.
58474  Superior Elect.Co. . .... - Bristol, Conn.
59446 TelexCorp. - . .- - oo oo . Tulsa, Okla.
59730 Thomas & Betts (.o BRI HIARAIF: Elizabeth, N.J.
60741  Triplett Electrical Inst, Co, . Bluffton, Ohio
6177%  Union Switch and Signal Div. of
Westinghouse Air Brake Co. .. Pittsburgh, Pa.
62119  Universal Electric Co. . .+ Owosso, Mich.
63743  Ward-Leonard Electric Co. . . Mt. Vernon, N. Y.
64959 Western Eleetric Co. , Inc. . .. New York, N. Y.
65092  Weston Inst, Inc. Weston-Newark. Newark, N.J.
66205  Wittek Mig. Co. ...... .. .« Chicago, Ii,
6346  Minnesota Mining & Mig. Co,
Revere Mincom Div, .. ... . 8t Paul, Minn,
70276 Allen Mfg. Co, . Hartford, Conn.
70309 Allied Control ; New York, N. Y.
70318 Allmetal Screw Produrth . lnr
., Garden City, N. Y,
0417 Amplex Dw ol' Chryslar Corp . Detroit, Mich.
70485  Atlantic India Huhber Works, Inc, . . Chicago, Il
70563  Amperite Co. , £ l.lmul\ City, N.J.
70674 ADC Products lm‘ & Mlnﬂedpuhs Minn.
70903  Belden Mig. Co. . . Chicago. 11,
70998  Bird Electric Corp. . Cleveland, Ohio
71002 Birnbach Radio Co. .. New York, N.Y.
71034  Bliley Electric Co. .Inc. . +Erie, Pa.
71041  Boston Gear Works Div, of
Murray Co. of Texas . Quincey, Mass.
71218 Bud Radio, Inc. i Wlllwghby Ohio
71279 Cambridge Thermionics Curp C.unl:ndgn Mass.
71286 Camloe Fastener Corp. . Paramus, N.J.
71313 Cardwell Condenser Corp,
wev v eeea-. .- Lindenhurst, L.L, N. Y,
71400  Bussmann Mig. Div. of
MeGraw -Edison Co. . ... ... St Louis, Mo.
71436  Chicago Condenser Corp ...... Chicago, 111
T1447  Calif. Spring Co. . Pico-Rivera, Cal.
T1450° CISCorp.. - .. v . . Elkhart, Ind.
71468  ITT Cannon Eleciric Inc . Los Angeles, Cal.
71471  Cinema. Div_ Aerovox Corp. . . . . Burbank, Cal.
00015-49
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Code
No,

71482
71580

71616
71700
1707
71744
71785

T1984
T2136

12619
T2656

T2699

T2765
72825
72928
72962
72964
72982
73061
73076
73138

73293

73445
73506

73559
73586
73682

T3734
TIT43
13793
TIB46
73899
73905
T3957
74276
74455
74861
T4868

74970
75042
75263
75378
73382
75818
75915
T6005
76210
76433

16487
T6493-
76530

76545
T6703
T6B54
T7068

77075
77221

17252
77342

17630
17638

77764
77969
T8189

78277
78283
78290

Address
Manufacturer

C.P. Clare & Co, .,
Centralab Div. of

Globe Union Ine. ;
Commercial Plastics Co, |
Cornish Wire Co. , The .,
Coto Coil Co. ,Inc.

. .Chicago, I,

. Milwaukee, Wis,
.+ . .Chicago, 11,
. New York, N. Y,
....... Providence, R. 1

Chicago Miniature Lamp Works . . _Chicago, 111
Cinch Mig. Co. ,

Howard B, Jones Div. . . ... ... Chicago, 111
Dow Corning Corp. . ... ..... Midland, Mich

Electro Motive Mlg Co., Inc
. . Willimantic, Conn.
Dul:ghl Corp . .Brooklyn, N. Y.

Indiana General Corp. ,

Electronics Div. . . .. ....... Keasby, N.J.
General Instrument Cnl‘p ‘

Cap Division . ... Newark, N.J.
Drake Mig. Co, . e I-!arwood Heishls ni.
Hugh H, Eby Inc, . . Philadelphia, Pa
Gudeman Co, . .. .. .Chicago, 1ll.
Elastic Stop Nut C:}rp . Union, N.J.
Robert M, Hadley Co, I..os Ange}es Cal.
Erie Technological Pruduus Inc. Erie, Pa.

Hansen Mig. Co., Inc. 3 Princetun. Ind.
H.M. Harper Co. . .. . .Chicago, Il
Helipot Div. of Beckman !nst , Inc.

. Fullerton, Cal.
Hugllea Prudurls DI! |!|nn o(

Hughes Aircraft Co. . Newport Beach, Cal.
Amperex Elect. Co. Hitk.wllle. LL,NY,
Bradley Semiconductor Curp

.......... -New Haven, Conn,
Carling Electric, Inr 5 . Hartford, Conn,
Circle FMIg. Co. . . ......... Trenton, N.J.
George K. Garrett Co. ,

Div. MSL Industries, Inc.. . Philadelphia, Pa.
Federal Screw Products, Inc. . _ . Chicago, 111,
Fischer Special Mig, Co. .. .. Cincinnati, Ohio
General Industries Co., The . . . Elyria, Ohio
Goshen Stamping & Tool Co. .. ... Goshen, Ind,
JFD Electronics Corp. . ... ... Brooklyn, N. Y.

Jennings Radio Mfg. Corp. . ... San Jose, Cal,
Groove-Pin Corp. . ... .....Ridgefield, N.J,
Signalite Inc: ., i e Neptune, N.J,

J, H., Winns, and Sons . . . . Winchester, Mass,

Industrial Condenser Corp. . .. ... Chicago, 111,
R.F. Products Division of

Amphenol -Borg Electronic Corp.

. . - » Danbury, Conn.

. Waseca, Minn.

Phil:delpilia. Pa.

E F JDhﬂﬂm C« o
International Resmlam:e Co

Keystone Carbon Co. , Inc. . . . _St. Marys, Pa.
CTSKnigts, Inc. ........... Sandwich, 1L
Kulka Electric Corp. .. ... .Mt Vernon, N Y.
Lenz Electric Mfg. Co. ........ Chicago; I,
Littlefuse, Inc. .......... Des Plaines, Il
Lord MIg. Co. ...vvvuwrsvim-ns Erie, Pa,

C. W, Marwedel .
General Instrument E.nrp .

Micamold Division , ... ... .. Newark, N.J.
James Millen Mig, C(I.‘ Ine. Malden, Mass.
J.W. Miller Co. Los Angeles, Cal.
Cinch- Muludnu:k Dl\r oi Unitetl Carr

Fastener Corp. . .. . San Leandro, Cal.
Mueller Electric Co. . .. .. .. .Cleveland, Ohio
National Union , . . .. v....Newark, N.J.
Oak Manufacturing Co. . Crystal Lake, I
The Bendix Corp. ,

Electrodynamics Div.
Pacific Metals Co. . . .
Phaostran Instrument and

Electronic Co. . ..
Philadelphia Steel and

. 8an Francisco, Cal.

. N. Hollywood, Cal.
.San Francisco, Cal.

. So. Pasadena, Cal.

Wire Corp., . .Philadelphia, Pa.
American Machine & Fuundr)' Co.
Potter & Brumfield Div.. . . . . Princeton, Ind.

TRW Electronic Components Div. Camden, N.J.
General Instrument Corp, ,

Rectifier Division . , . . ... . .Brooklyn, N. Y.
Resistance Products Co, . . .. Harrisburg, Pa.
Rubbercraft Corp. of Calif. . . . Torrance, Cal.
Shakeprool Division of

Ilinois Tool Works .
Sigma . . . . -2
Signal Indic atur Curp
Struthers-Dunn Inc.

. oy .Elgin, 1l
So Bramtrec Mass.
New York, N. Y,
. Pitman, N.J.

Code
No.

T8452
8471
TH4 B8
6493
TH553
THT90
THO4T
79136
19142
T9251
T9727

T9963
80031

80033
80120
80131

Replaceable Parts

Manufacturer Address
Thompson-Bremer & Co. ... ... Chicago, 1.
Tilley Mlg. Co. . ... .... San Francisco, Cal,
Stackpole Carbon Co. ., ., ., , .5t, Marys, Pa,
Standard Thomson Corp. . . . . . Waltham, Mass,
Tinnerman Products, Inc. . . . ., Cleveland, Ohio
Transformer Engineers . . . . San Gabriel, Cal.
Uelnite Co, ... oo v uiius Newtonville, Mass.
Wialdes Kohinoor Inc. . . Long Island City, N. Y.
Veeder Root, Inc. . . ... .... Hartford, Conn.
WencoMfg. Co. . ........... Chicago, 111
Continental -Wirt Electronics Corp.

................... Philadelphia, Pa.
Zierick Mfg. Corp. _ .. .. New Rochelle, N. Y.
Mepeo Division of Sessions Clock Co.

................... Morristown, N.J,
PrestoleCorp, .. ........... Toledo, Ohio
Schnitzer Alloy Products Co. . . Elizabeth, N.J.
Electronic Industries Association.

Standard tube or semi-conductor device,

any manufacturer.
Unimax Switch, Div. Maxon Electronics

[/ 7 I e S e Wallingford, Conn.
United Transformer Corp. .New York, N. Y.
Oxford Electric Corp .......... Chicago, I11.
BournsInc.. ....%......., Riverside, Cal,
Arco Div. of Robertshaw Controls Co.

.................... Columbus, Ohio
All Star Products Inc. . Defiance, Ohio
Avery LabelCo. . ......... Maonrovia, Cal.
Hammarlund Co. , Ipc. ... ... Mars Hill, N.C.
Stevens, Arnold, Co. ,Inc. Boston, Mass.
DimcoGrayCo. . ........... Dayton, Ohio
International Inst. Inc. . _ .. .. Orange, Conn.
DA C0) oo oa o e s e wses LaGrange, 111,
Triad Transformer Corp. . ., . Venice, Cal.
Winchester Elec. Div. Litton lnd. . Inc.

.................... Qakville, Conn,
Military Specification . ... . ... ..,......
International Rectifier Corp. . El Segundo, Cl|<
Alrpax Electronics, Inc, . Cambridge, Maryland
Barry Controls, Div. Barry Wright Corp,

.............. . Watertown, Mass.

Carter Precision Electric Co, . Skokie, 11,
Spertl Faraday Inc. , Copper Hewitt
Eiscteibe Div. Lol i Hoboken, N.J.

Eleetric Regulator Corp.
Jeffers Electronics Division of

Speer Carbon Co.
Fairchild Camera & Inst. Corp. ,

Space & Defense Systems Div. .Paramus, N.J.
Magurie les, Inc. . . . .G h, Conn.
Sylvania Electric Prod. , Inc.

Electronic Tube Division ... .Emporium, Pa.
Astron Corp. . . . .East Newark, Harrison, N. J.
Switcheraft, Inc. Chicago, Ill.

. Norwalk, Conn,

Metals & Controls Inc. ,

Spencer Products. . . . .. . . Attleboro, Mass.
Phillips-Advance Control Co.. . . . . JJoliet, 1L
Research Products Corp. .. ... Madison, Wis.

Rolton Mg, Co., Inc. . .... Woodstock, N. Y,
Vector Electronic Co.. .. ... .. Glendale, Cal.
Carr Fastener Co. . ... ... Cambridge, Mass,
New Hampshire Ball

Bearing, Inc. ......... Peterborough, N. H
General Instrument Corp. ,

Capacttor Div.. . .. .o 00 Darlington, §.C.
ITT Wire and Cable Div. _ . . . Los Angeles, Cal.
Victory Eng. Corp. ....... Springfield, N.J.
Bendix Corp. , Red Bank Div.. . Red Bank, N.J.
Hubbell Corp. . .. .......... Mundelein, Il
Rosanlnc. ........... Newport Beach, Cal.
Smith, Herman H. , Inc. . . ... Brooklyn, N. Y.
TechLabs . ......... Palisades Park, N.J.
Central Screw Co. . . . . Chicago, Il
Gavitt Wire and Cable Ca. . . Div. of

Amerace Corp. ... ..... Brookfield, Mass.
Burroughs Corp. , Electronic

Tube Div. . .. ..ovv . Plainfield, N.J,
Union Carbide Corp. , Consumer

Prod. DIV, .« i v s .New York, N. Y,

Muodel Eng, and Mfg., Ine. . . . Huntington, Ind,
Loyd Scruggs Co. ............ Festus, Mo,
Aeronautical Inst. & Radio Co. ..Lodi, N.J,

Arco Electronics Inc. . . . . .. Great Neck, N. Y.
A.J. Glesener Co., Inc. . . San Francisco, Cal.
TRW Capacitor Div. ........ Ogallala, Neb.
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Replaceable Parts

91146

91260
91345
91418

91637
91662
91673
1M
91827
01886

Table 6-3. List of Manufacturers’ Codes (Cont’d)

Manufacturer

Sarkes Tarzian, Inc.
B Molding C.

W pany . .. ... Boonton, N.J
A.B.BoydCo. ......... San Francisco, Cal.
R.M. Bracamonte & Co. . . . San Francisco, Cal.
Koiled Kords, Inc. . .. ....... Hamden, Conn.
Seamless Rubber Co. . .. ....... Chicago, Nl

Fafnir Bearing Co. Los Angeles, Calif.
Clifton Precision Products Co., Inc.

..... Clifton Heights, Pa.
Precision Ruhbnr Productu Corp.  Dayton, Ohio
Radio Corp. of America, Electronic Comp.

& Devices Division . ....... Harrison, N.J.
Seastrom Mig. Co. ......... Glendale, Cal
Marco Industries ... ....... Anaheim, Cal.

Phileo Corporation (Lansdale Division)
....................... Lansdale, Pa.
.................. San Fr.ucuco. Cal.

Van Waters & Ro(erl Ine, . . San Francisco, Cal.

Tower Mig, Corp. ........ Providence, R. L

Cutler-Hammer, Inc. ......... Linecoln, 111,
Gould -National Batteries, Inc. . . St. Paul, Minn,
General Mills, Ine, .......... Buffalo, N.Y.
Graybar Electric Co, . ... .. . Oakland, Cal.

G. E. Distributing Corp. . . .. Schenectady, N.Y.
Security Co. ... cvvavn ey Detroit, Mich,
United Transformer Co. . ....... Chicago, Il
United Shoe Machinery Corp. . . . Beverly, Mass,
U.S. Rubber Co., Consumer Ind. &

....................... Belleville, 11,
United Carr Fastener Corp. ..... Chicago, Il
Bearing Engineering Co, , . . San Francisco, Cal,
ITT Cannon Elect, Inc., Salem Div,

........... et s ees . Salem, Mass,
Connor Spring M.I'g "Co. ... 8an Francisco, Cal.
Miller Dial & Nameplate Co. . . . El Monte, Cal.
Radio Materials Co. .......... Chicago, Il

B R Attleboro, Mass
Dale Eleelroniu. I, ...vo- Columbus, Nebr
ElcoCorp. . ..... ke Willow Grove, Pa.
Epiphone Inc. ....% ....... New York, N.Y.

Gremar Mig. Co,, Inc. ..... Wakefield, Mass.
K F Development Co, . .. .. Redwood City, Cal.
Malco Mig. , InC. . oo v v v vvivae Chicago, I,

Code
No.

91929

91961
92180
92367
92607

92702
92066
93332

93369
93410

93632
93929
94137
94144

94148
94154
94197

84222
94330
94375
94682

94696
95023

05146
95236
95238
95263
95265
95275
95348
95354
95566
95712
95984
95987
96067

Manufacturer Address

Honeywell Inc. , Micro Switch Division
...................... Freeport, 111,
Nahm-Bros. Spring Co. ...... Oakland, Cal.
Tru-Connector Corp. . ...... Peabody, Mass,

Elgeet Optical Co. , Inc
Tensolite Insulated Wire Co. ,
IMC Magnetics Corp. . . .Westbury, L.1., N. Y.
Hudson Lamp Co, .......... Kaarney‘ N.J,
Sylvania Eleetric Prod, Inc. ,

Semiconductor Div, . . .. ‘. ...Woburn, Mass,
Robbins & Myers Inc, . . . Pallisades Park, N.J.
Stemco Controls, Div, of Essex

Rochesler , NY.

Tavrryt.uwn N.Y.

Wire Corp. . .« vovvinaa-s Mansfield, Ohio
Waters Mfg. Co. . ........ Culver City, Cal.
G.V.Controls . ......... Livingston, N.J.
General Cable Corp. . ..... Bayonne, N.J.
Raytheon Co., Comp. Div. ,

Ind. Comp. Operations . . . ... Quincy, Mass,
Scientific Electronics

Products, Inc............ Loveland, Colo,
Wagner Elect, Corp, ,

Tung-Sol Div, ., ....u s Newark, N.J,

Curtiss-Wright Corp. ,

Electronics Div. ... .. .East Patterson, N.J.
South Chester Corp, hester, Pa.
Wire Cloth Products, Inc. . . ... . Bellwood, 111,

Automatic Metal Products Co. . Brooklyn, N. Y.
Worcester Pressed Aluminum Corp.
................... ‘Waorcester, Mass,
Magnecraft Electric Co. ....... Chicago, Il
George A, Philbrick Researchers, Inc,
..................... Boston, Mass,
Alco Elect, Mig. Co. .. .... Lawrence, Mass,
Allies Products Corp. . ....... Diania, Fla,
Continental Connector Corp, . . Woodside, N, Y.
Leecraft Mfg. Co., Inc. ... .Long Island, N, Y,
National Coil Co. ., . ... . .Sheridan, Wyo,
Vitramon, Inc, . ......... Bridgeport, Conn,

Gordos Corp. Bloomfield, N.J.

Methode Mfg. Co. . .... Rolling Meadows, Il1.
Arnold Engineering Co.. .. ..... Marengo, 11
Dage Electric Co., Inc. ...... Franklin, Ind,
SiemonMig. Co. . ............ Wayne, 111
Weckesser Co. . ........... Chicago, 11,

Microwave Assoc. ,West, Inc. . Sunnyvale, Cal,

Model 1707A

Manufacturer Address

Hi-Q Div. of Aerovox Corp. ... .. Olean, N.Y.
Thordarson-Meissner Inc. . . . Mt. Carmel, Il
Solar Mig. Co. . . ........ Los Angeles, Cal.

Microswitch, Div, of

Minn. -Honeywell .. ........ Freeport, [l1.
Carlton Screw Co, Chlem, L.
Microwave A Inc. . Bur , Mass,
Excel Transformer Co. . ...... Onkl.lnd Cal.
Xcelite, Ine, . .........Orchard Park, N.Y.

San Fernando Elec. Mfg. Co. San Fernando, Cal.
Thomson Ind, Inc. .......Long Island, N, Y.
Imluar.ria!. lenlng Ring Ca. Ir\riu¢torl N.J.

M, . N.J,

Pr g
Reon Resistor Corp. . ....... ‘i’onkerl. N.Y.
Litton System Inc., Adler-Westrex

Commun, Div, .. ...... New Rochelle, N, Y.
R-Tronics, Inc. .. ......... Jamaica, N. Y.
Rubber Teck, Inc. .......... Gardena, Cal.
Hewlett-Packard Co. ,

Medical Elec. Div. . . ... ... Pasadena, Cal.
Microdot, Ine. ., . ... ... So. Pasadena, Cal.
Sealectro Corp. . ....... Mamaronech, N, Y,
ZeroMig. Co. ............ Burbank, Cal,
Ete IE, ..0uwmasqarionea Cleveland, Ohio

General Mull Im: Slectmniu Div.
Minneapolis, Minn,
Paeco Division of Hewlett-Packard Co.

..................... Palo Alto, Cal.
North Hills Electronics, Inc. . Glen Cove, N. Y.
International Electronic Research Corp.
.......... Burbank, Cal,
Columbia Technical Corp. . New York, N. Y.
Varian Associates. ., ........ Palo Alto, Cal.
Atlee Corp, Winchester, Mass,
Marshall Ind, , Capacitor Div. . Monrovia, Cal,
Control Switch Division, Controls Co,

of America . ....... . El Segundo, Cal,
Delevan Electronics Corp. . East Aurora, N. Y.
Wilco Corporation Indianapolis, Ind
Branson Corp. Whippany, N.J.

Rembrandt, Inc. ... ........ Boston, Mass,
Hoffman Electronics Corp. ,
Semiconductor Division . . ... El Monte, Cal.

Technology -Instrument Corp.
of California Newbury Park, Cal.

The following HP Vendors have no number assigned in the latest supplement to the Federal Supply Code lor Manufacturers Handbook.

0000F
00002
000AB
000BB

Malco Tool and Die
Willow Leather Products Corp.
ETA
Precision Instrument Comp Co.

Los Angeles, Calif,
. Newark, N.J.
,,,,,,,,, . England
Van Nuys. Cal,

00015-49
Revised: May, 1570
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000CS Hewlett-Packard Co., Colorado

Springs Div. ... Colorado Springs, Colorado
000MM Rubber Eng, & Development . . Hayward, Cal.
000NN A"N"DMIg. Co. .. ........ San Jose, Cal.

000QQ Cooltrom. .. .........--«.. Oakland, Cal.
000WW California Eastern Lab . . . . . Burlington, Cal,

000YY S.K. SmithCo. .. . .....

.Los Angeles, Cal,

From: Handbook Supplements
H4-1 Dated Jamuary 1970
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Changes and Options

SECTION VII

MANUAL CHANGES AND OPTIONS

7-1. _INTRODUCTION.

7-2.  This section contains information required to back-
date or update this manual for a specific instrument.
Descriptions of special options and standard options
are also in this section.

7-3. _MANUAL CHANGES,

7-4. This manual applies directly to the instrument
having a serial prefix as shown on the manual title page.
If the serial prefix of the instrument is not the same as the
one on the title page, refer to Table 7-1 for changes neces-
sary to backdate the manual to the instrument. When
making changes from Table 7-1, make the change with the
highest number first. If the serial prefix of the instrument
is not listed either in the title page or in Table 7-1, refer to
an enclosed MANUAL CHANGES sheet for updating
information. Also, if a MANUAL CHANGES sheet is
supplied, make all indicated ERRATA corrections.

Table 7-1. Manual Changes

Serial Prefix Make Changes
1M11A— 1
CHANGE 1
Table 6-2,

A5: Change to HP Part No. 01707-65801.
MP1:  Change to HP Part No. 01707-00201.
MP12: Change to HP Part No. 0370-0965.
A5S2: Change to HP Part No. 3100-2557.
MP66: Delete

7-5. _SPECIAL OPTIONS.

7-6. Most customer special application requirements
and/or specifications can be met by factory modification
of a standard instrument. A standard instrument modified
in this way will carry a special option number, such as
Model 0000A/Option CO1.

7-7. An operating and service manual and a manual in-
sert are provided with each special option instrument. The
operating and service manual contains information about
the standard instrument. The manual insert for the special
option describes the factory modifications required to pro-
duce the special option instrument. Amend the operating
and service manual by changing it to include all manual
insert information (and MANUAL CHANGES sheet in-
formation, if applicable). When these changes are made,
the operating and service manual will apply to the special
option instrument,

7-8. If you have ordered a special option instrument
and the manual insert is missing, notify the nearest
Hewlett-Packard Sales/Service Office. Be sure to give a
full description of the instrument, including the complete
serial number and special option number.

7-9. STANDARD OPTIONS.

7-10. Standard options are modifications installed on
HP instruments at the factory and are available on re-
quest. Contact the nearest Hewlett-Packard Sales/Service
Office for information concerning standard options.

741



Changes and Options

Model 1707A
Table 7-2. Model 1707A Options

Option Description

001 Instrument wired at factory for 230V operation. Replace A1F1 with Fuse, .25 ASB
HP Part No. 2110-0017.

002 Replace standard P31 phosphor CRT (V1) with internal graticule P2 phosphor
CRT (V1) HP Part No. 5083-2722.

003 Standard Model 1707 A without Model 10101A storage cover.

006 Calibrated Delayed Sweep. Replace Delay Time MP-14 with HP Part No. 1140-0036
and replace Horizontal Mod A6 with HP Part No. 1140-0036.

007 Replace standard P31 phosphor CRT V1 with internal graticule P7 phosphor
HP Part No. 5083-2732.

011 Replace standard P31 phosphor CRT (V1) with internal graticule P11 phosphor
CRT (V1) HP Part No. 5083-2742.

012 Standard Model 1707 A with Battery Pack HP Part No. 10103A.

090 Standard Model 1707 A without Probe Model 10006A.

091 Replace standard probes Model 10006A with two Model 10005B 10:1
Divider Probes.

092 Replace standard probes Model 10006A with two Model 10004B 10:1
Divider Probes.

093 Replace standard probes Model 10006A with two Model 10007B 10:1
Divider Probes.

094 Replace standard probes Model 10006A with two Model 100088 10:1
Divider Probes.

602 Replace standard P31 phosphor CRT (V1) with non-graticule P2 phosphor
CRT (V1) HP Part No. 5083-2721.

607 Replace standard P31 phosphor CRT (V1) with non-graticule P7 phosphor
CRT (V1) HP Part No. 5083-2731.

611 Replace standard P31 phosphor CRT (V1) with non-graticule P11 phosphor
CRT (V1) HP Part No. 5083-2741.

631 Replace standard P31 phosphor CRT (V1) with non-graticule P31 phosphor

CRT (V1) HP Part No. 5083-2751.
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SECTION VIII

SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

8-2. Thissection contains Schematics, repair and replace-
ment information, component-identification illustrations,
waveforms, and test conditions. Table 8-3 defines symbols
and conventions used on the Schematics. A disassembly
and assembly procedure for repair and replacement of
modules is also contained in this section.

8-3. SCHEMATICS.

8-4. Schematics are printed on fold-out pages for easy
reference to the text and figures in other sections. The
Schematics are drawn to show the electronic function of
the circuits. Any one Schematic may include all or part of
several different physical assemblies. MIL-standard sym-
bols and conventions used in the Schematics are defined
in Table 83,

8-5. The Schematics are numbered in sequence with a
bold number in a box at the lower right-hand corner of
each page. These numbers are used to cross reference
signal connections between Schematics. At each circuit
breaking point, a notation is made of the signal and a
number (in bold type). This number indicates the
associated Schematic which contains the source or des-
tination of the signal. To find the source or destination of
any point on a given Schematic, turn to the Schematic
referred to by number and find the name of the signal in
question.

8-6. A reference designations table on each Schematic
lists all components shown on the Schematic. Component
reference designators which have been deleted from the
Schematic are listed below the table.

8-7. All components within the shaded areas of a Sche-
matic are physically located on etched circuit boards.
Components not physically located on an etched circuit
board are shown in the unshaded areas of the Schematic.

8-8. REFERENCE DESIGNATIONS.

8-9. The unit system of reference designations used in
this manual is in accordance with the provisions of USA
Standard Y32.16—1968, Reference Designations for Elec-
trical and Electronics Parts and Equipments, dated March
1, 1968. Minor variations from the standard, due to design
and manufacturing practices, may be noted.

8-10. Each electrical component is assigned a class letter
and number. This letter-number combination is the basic
reference designation. Components which are not part of

an assembly have only the basic reference designation.
Components which are part of an assembly have, in
addition to the basic designation, a prefix designation
indicating the assembly of which the component is a part
{resistor R23 on assembly A1 is called ATR23).

8-11. Assembliesare numbered consecutively. If an assem-

bly reference designation is assigned and later deleted,
that number is not reused,

8-12. COMPONENT LOCATIONS.

8-13. Locations of components on assemblies and sub-
assemblies are illustrated in photos adjacent to the Sche-
matics. Since the Schematics are drawn to show function,
portions of a particular assembly may appear on several
different Schematics. The component-location photo is
printed next to the Schematic that shows most of the
circuitry on the assembly. Assemblies locations are identi-
fied in Figure 8-10. The locations of all adjustments are
shown in Section V. An exploded-view drawing that shows
mechanical (and some electrical) parts is located in
Section VI,

8-14. TROUBLESHOOTING.

8-15. The most important prerequisite for successful
troubleshooting is understanding how the instrument is
designed to operate and correct use of front-panel controls.
Suspected malfunctions may be caused by improper con-
trol settings or circuit connections. Read Section [l
(Operation) for an explanation of controls and connectors
and general operating considerations, and Section 1V
(Principles of Operation) for an explanation of circuit
theory before attempting to isolate a suspected trouble.

8-16. If trouble is suspected, visually inspect the instru-
ment. Look for loose or burned components that might
suggest a source of trouble. Check to see that all circuit
board connections are making good contact and are not
shorting to an adjacent circuit. If no obvious trouble
is found, check the power supply voltages in the unit.
Prior to any extensive troubleshooting, check the external
power sources also.

8-17. TROUBLESHOOTING AIDS.

8-18. If trouble is suspected in the main integrator or
main sweep time assembly, they may be replaced with the
delayed integrator or the delayed sweep time assembly
to isolate the trouble to the particuiar assembly.

8-1
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8-19. DC VOLTAGES.

8-20. On some of the Schematics, dc voltages are indicated
for active components (transistors, etc). Conditions for
making the voltage measurements are listed adjacent to
each Schematic. Since the conditions for making these
measurements may differ from one circuit to another,
always check the specific conditions listed adjacent to the
Schematic.

8-21. WAVEFORMS.

8-22. Waveform measurement points ( v with a num-
ber enclosed) are placed on the Schematics along main
signal paths. The numbers inside the measurement point
symbols ( } are keyed to corresponding waveforms
adjacent to each Schematic. Conditions for making the
waveform measurements are also listed adjacent to each
Schematic. Like the dc voltage measurement conditions,
waveform measurement conditions may vary from one
circuit to another.

8-23. TEST POINTS.

8-24. Test points are shown on the Schematics with this
symbol ( @ ). Test points correspond to pins protuding
from etched circuit boards and do not necessarily corre-
spond to waveform measurement points.

8-25. TEST EQUIPMENT REQUIRED.

8-26. Test equipment and accessories required to trouble-
shoot the Model 1707 A are listed in Table 5-1. Test instru-
ments other than those listed may be used provided their
required characteristics meet or exceed those listed.

8-27. SERVICE KIT.

8-28. The Service Kit, HP Part No. 01701-68701 is an
accessory item for the Model 1707A. It is recommended
that the service kit be used when servicing the Model
1707A. The kit can be obtained by contacting the nearest
HP Sales and Service Office. A list of these offices is in-
cluded in the back of this manual.

8-29. The board puller is used to remove the A3A2 Low
Voltage Converter Assembly and the A3A3 Low Voltage
Rectifier and Filter Assembly. Connect the hook portion
of the board puller around the metal standoffs that con-
nect the two assemblies and pull assemblies out.

8-30, DISASSEMBLY AND ASSEMBLY PRO-
CEDURES.

8-31. The following paragraphs provide instructions req-
gired to remove circuits, modules, knob assemblies and
CRT from the Model 1707A. Follow each procedure
carefully to avoid damage to the instrument. All proce-
dures should be followed with the instrument turned off
and source of power removed.

8-2
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8-32. CRT REMOVAL AND REPLACEMENT.

8-33. To remove the CRT refer to Figure 6-1 and proceed

as follows:
l WARNING I

To prevent personal injury, wear a face
mask or goggles while handling the CRT.
Wear protective gloves and handle the
CRT carefully.

a. Remove instrument top cover,

b. Remove rear panel CRT socket cover.

c. Remove front-panel CRT light shield MP5 by
squeezing at midpoint on the bottom and rotate outward
and upward.

d. Remove contrast screen if in use.

e. Remove two screws holding vertical output ampli-
fier shield ABMP2 and tilt to side of instrument.

f. Remove five wires from neck of CRT and unplug
post accelerator connector.

NOTE

Do not attempt to remove lead from
CRT glass.

g. Remove two wires from scale illumination board
AT.

h. Remove CRT shock mounting nuts on rear panel.

i. Remove two screws from rear of CRT shield MP60.
j. Loosen screw of CRT clamp.

k. Carefully remove CRT socket MP65.

|. Disengage CRT shield shock mounts MP59 by
squeezing two screws inward and rotating shield.

m. Pull shield back MP&O.

n. Place one hand on CRT face and use other hand to
slide CRT toward rear of instrument until front of CRT
can be raised upward and out of instrument.

o. To reinstall CRT reverse removal procedure.

8-34. CRT SHIELD REMOVAL.

8-35. To remove CRT shield, proceed as follows:

a. Remove four wires (0, 0, 928, 938) from gate
assembly board.
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b. Move CRT shield forward and upward to remove
from the instrument.

c. To reinstall CRT shield, reverse the procedure,

8-36. VERTICAL MODULE REMOVAL AND REPLACE-
MENT.

8-37. To remove the vertical module assembly from the
Model 1707A, proceed as follows:

a. Using an allen wrench, loosen allen set screws of
the POSITION, VOLTS/DIV and DISPLAY controls.

b. Remove control knobs.
c. Pull plastic covers from coupling switches.

d. Remove top and bottom covers of instrument,

e. Disconnect main harness wires from vertical pre-
amplifier assembly.

f. Disconnect two wires from the delay line to the
vertical output amplifier.

g. Remove two screws holding vertical output ampli-
fier to the vertical amplifier module.

h. Remove vertical output amplifier assembly.
i. Hold vertical preamplifier assembly.
j. Remove nuts on VOLTS/DIV and POSITION con-

trols.

k. Gently lift vertical module assembly out.

I. To reinstall vertical module assembly, reverse remov-
al procedure.

8-38. DELAY LINE REMOVAL AND REPLACEMENT.

8-39. To remove the delay line from the vertical module
assembly proceed as follows:

a. Remove vertical module assembly per Paragraph
8-36.

b. Unsolder two wires (2,6) from end of delay line to
vertical preamplifier assembly.

¢. Remove two center screws on the bottom side of
vertical module assembly (C, Figure 8-1).

d. Rotate delay line slightly and remove from vertical
module,

NOTE

The two wires to the vertical output
amplifier assembly go thru a rubber
grommet. These two wires must be care-
fully brought thru the grommet dur-
ing removal of the delay line.

e. Toreinstall the delay line, reverse removal procedure,

Service

8-40. ATTENUATOR REMOVAL AND REPLACEMENT.

8-41. To remove the attenuator assemblies from the
vertical module assembly proceed as follows:

a. Remove the vertical module assembly from the
instrument as described in Paragraph 8-36.

b. Remove the locking nuts (A, Figure 8-1).

c. Remove the six screws on the bottom side of the
vertical module assembly (B and C, Figure 8-1).

d. Remove delay line as described in Paragraph 8-38.

e. Unsolder C1 from BNC input connectors (Figure
8-2).

f. Remove nuts holding BNC connectors to shield.

g. Remove BNC connectors.

h. Slide vertical preamplifier back from shield.

i. Raise vertical preamplifier up and unsolder compo-
nents connected between attenuators and vertical pre-

amplifier board.

j. Remove two screws for each attenuator from top
side of preamplifier board.

k. Lift attenuators from board.

I. To reinstall the attenuators, reverse removal pro-
cedure.

8-42. HORIZONTAL MODULE ASSEMBLIES REMOV-
AL AND REPLACEMENT.

8-43. The following paragraphs provide information re-
quired to remove and replace various assemblies in the
horizontal module,

8-44. TIME/DIV SWITCH REMOVAL AND REPLACE-
MENT. To remove the TIME/DIV switch proceed as
follows:

a. Set TIME/DIV controls as follows:

Display Mode . . ......... DELAYED SWEEP
MAIN TIME/DIV. . o i v s smis s v 2 SEC
DELAYED TIME/DIV ... ......... 20 uSEC

b. Loosen the set screw on the locking collar on the
inside front panel of the instrument.

c. Pull TIME/DIV switch out.

d. To reinstall TIME/DIV switch, reverse removal
procedure.
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ITOlA=A—29

Figure 8-1. Vertical Module Mechanical Parts Removal

ITOIA—A— 30

8-4

Figure 8-2. Attenuator Removal

8-45. HORIZONTAL MOTHER BOARD REMOVAL
AND REPLACEMENT.

8-46. TRIGGER ASSEMBLY AND HORIZONTAL
MOTHER BOARD REMOVAL AND REPLACEMENT.
To remove the trigger assembly proceed as follows:

a. Remove TIME/DIV switch as described in Paragraph
8-44.

b. Remove the six assemblies that plug into the hori-
zontal mother board.

c. Disconnectwires to horizantal preamplifier assembly.
d. Disconnect wires to the trigger assembly.

e. Separate trigger assembly and horizontal mother
board from horizontal preamplifier.
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f. Remove horizontal preamplifier assembly.

g. Hold trigger assembly and remove four screws that
hold the assembly in.

h. Carefully remove the trigger assembly.

i. The horizontal mother board can be removed by
disconnecting the wires connected to it.

j. To reinstall, reverse removal procedure.

8-47. POWER SUPPLY MODULE REMOVAL AND
REPLACEMENT.

8-48. To remove power supply module from instrument,
proceed as follows:

a. Turn instrument off and remove power cord.
b. Remove instrument top and bottom cover.
c. Unplug the CRT Post Accelerator Lead.
NOTE
Do not attempt to remove lead from
CRT glass.
d. Turn instrument on its side.
e. Remove battery if instrument is option 012,

f. Unplug A3J1 connecting power supply to main cable
assembly.

g. Using a #1 Pozidrive screwdriver, remove two flat
head screws (directly in front of power transformer, T1)
holding the power supply module in the instrument.

h. To reinstall power supply module, reverse removal
procedure.

8-49. POWER SUPPLY MODULE DISASSEMBLY AND
ASSEMBLY. To disassembly power supply module, pro-
ceed as follows:

a. Remove power box cover.

b. Using board puller furnished with the service kit,
hook it on inside of standoffs between the two low
voltage boards and pull straight out.

c. Disconnect Q2 trom low voltage mother board.

d. Disconnect both ends of wires from low voltage
mother board to high voltage oscillator.

e. Unscrew four screws holding low voltage mother
board.

Service

f. Carefully compress sides of A3J1 to release it from
the power box.

g. Lift low voltage mother board from power box.

h. Discharge (to ground) high voltage points where
high-voltage wires are connected.

I WARNING '

Failure to discharge high-voltage can

result in bodily injury from electrical
shock.

i. Disconnect wires from high-voltage transistor.,
. Pull high-voltage oscillator froni power box.

k. To reinstall, reverse removal procedure.

8-50. GENERAL SERVICE INFORMATION.

5-51. SWITCH MAINTENANCE.

8-52. The switches on the main sweep time assembly,
delayed sweep time assembly, horizontal mode assembly,
and hold off and comparator can be repaired or replaced
easily. To remove the assembly so the switches can be
serviced or replaced proceed as follows:

a. Remove the front panel MAIN and DELAYED
TIME/DIV knob assembly and shaft per Paragraph 8-44.

b. Remove the pc board keeper from the horizontal
mode assembly.

c. Remove the assembly or assemblies to be serviced
(See Figure 8-10 for assembly location).

8-53. The main sweep time assembly will be used as an
example {Figure 8-38) for disassembly of the switch.
Remove retainer ring (MP1). The two rotor sections,
S1MP1 and S1MP2, can now be separated from the
printed circuit board. If the contact areas of the printed
circuit board or the two rotors show excessive wear,
replace the worn parts. |f the contact areas needs cleaning,
spray with a degreaser comparable to MS/180 FREON
TF DEGREASER produced by Miller-Stevenson Chemical
Company, Inc. Afterspraying, lightly lubricate the contact
areas of the printed circuit boards and rotor sections.
Lubricate contact areas with lubricant comparable to
LUBRIPLATE produced by Fisk Brothers Refining Com-
pany (Part No. B-105TH).

8-54. To assembie the switches reverse the above proced-
ure (Paragraph 8-53). To reinstall the assemblies on the
horizontal mother assembly (Paragraph 8-52), the open
part of the switches must be in the following positions. The
open portion of the delayed sweep time assembly switch

8-5
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should be pointed to the top of the board (12:00 o’clock
position). For the rest of the switches, the open portion
should be pointed toward the bottom of the pc board
{6:00 o'clock position). To reinstall assemblies reverse
removal procedure (Paragraph 8-52).

8-55. ATTENUATOR SERVICING.

8:56. A metal plate provides access to the attenuators
for servicing. This plate is located just under the front
portion of the CRT. Service for the attenuators is
accomplished by removing the CRT (Paragraph 8-32) and
metal plate. After the attenuators have been serviced re-
place the metal plate and CRT (Paragraph 8-32).

8-57. PART LOCATION AIDS.

8-58. The locations of chassiss-mounted parts and major
assemblies are shown in Figure 8-10. The locations of
individual components mounted on printed circuit boards
or other assemblies are shown on the appropriate Sche-
matic diagram page or on the page opposite it. The part
reference designator is the assembly designator plus the
part designator. (Example: A4R9 is R9 on the Gate Assem-
bly Ad). For specific component description and ordering
information refer to the parts list in Section V1.

Model 1707A

8-59. DIAGRAM NOTES.

8-60. Table 8-3, Schematic Notes, provides information
relative to symbols and measurement units shown in
Schematic diagrams.

8-61. FACTORY SELECTED COMPONENTS.

8-62. Some components values are selected at the time
of final checkout at the factory. Usually these values are
not extremely critical; they are selected to provide opti-
mum compatibility with associated components. These
components are identified on individual Schematics by an
asterisk. The recommended procedure for replacing a
factory-selected part is as follows:

a. Try the original value, then perform the calibration
test specified for the circuit in the performance and adjust-
ment sections of this manual.

b. If calibration cannot be accomplished, try the
typical value shown in the parts list and repeat the test,

c. If calibration still cannot be accomplished, perform
the calibration test using various values until calibration
is accomplished.

Table 8-1. Etched Circuit Soldering Equipment

De-soldering aid

To remove molten
solder from con-
nection

Suction device

Item Use Specification Item Recommended

Soldering tool Soldering Wattage rating: 47 1/2-56 1/2 Ungar #775 handle with
Unsoldering Tip Temp: 850-900 degrees "Ungar #4037 Heating Unit

Soldering™ Tip Soldering "Shape: pointed “*Ungar #PL111
Unsoldering

Soldapullt by Edsyn Co.,

Arleta, California

Resin (flux) Remove excess flux Must not dissolve etched circuit Freon
solvent from soldered area base board material or conduc- Acetone
before application tor bonding agent Lacquer Thinner
of protective Isopropyl Alcohol
coating {100% dry)
Solder Component replace- Resin (flux) core, high tin
ment content (60/40 tin/lead).
Circuit board repair 18 gauge (SWG) preferred
Wiring
Protective Contamination, Good electrical insulation, cor- Silicone Resin such as
coating corrosion protection rosion-prevention properties GE DRI-FILM **88

*For working on Model 1701A boards: use Ungar No. 1237 Heating Unit (37, 5W, tip temp of 750-800 degrees and

Ungar No. PL113 1/8" chisel tip.

**General Electric Co., Silicone Products Dept., Waterford, New York, U. S, A.
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8-63. ETCHED CIRCUITS.

8-64. The etched circuit boards in the Model 1707A are of
the plated-thru type consisting of metallic conductors
bonded to both sides of insulating material. The metallic
conductors are extended thru the component mount-
ing holes by a plating process. Soldering can be done from
either side of the board with equally good results. Table
8-1 lists recommended tools and materials. Following are
recommendations and precautions pertinent to etched
circuit repair work.

a. Avoid unneccessary component substition; it can
result in damage to the circuit board, adjacent compo-
nents, or both.

b. Do not use a high-power soldering iron on etched
circuit boards. Excessive heat may lift a conductor or
damage the board.

c. Use a suction device (Table 8-1) or wooden tooth-
pick to remove solder from component mounting holes.
DO NOT USE A SHARP METAL OBJECT SUCH AS AN
AWL OR TWIST DRILL FOR THIS PURPOSE. SHARP
OBJECTS MAY DAMAGE THE PLATED-THRU CON-
DUCTOR.

d. After soldering, remove excess flux from the solder-
ed areas and apply a protective coating to prevent con-
tamination and corrosion. See Table 8-1 for recommenda-
tions,

8-65. ETCHED CONDUCTOR REPAIR. A broken or
burned section of conductor can be repaired by bridging
the damage section with a length of tinned copper wire.
Allow adequate overlap and remove any varnish from
etched conductor before soldering wire into place.

8-66. COMPONENT REPLACEMENT.

a. Remove defective component from board.

NOTE

Axial lead components, such as resistors
and tubular capacitors, can be replaced
without unsoldering. Clip leads near
body of defective component, remove
component and straighten leads left in
board. Wrap leads of replacement com-
ponent one turn around original leads.
Solder wrapped connection, and clip off
excess lead.

b. If component was unsoldered, remove solder from
mounting holes, and position component as original was
positioned. DO NOT FORCE LEADS INTO MOUNTING
HOLES; sharp lead ends may damage plated-thru con-
ductor.

Service

8-67. TRANSISTOR REPLACEMENT.

8-68. Solid state transistors are in many physical forms.
This sometimes results in confusion as to which lead is
the collector, which is the emitter, and which is the base.
Figure 83 shown epoxy and metal case transistors and
the means of identifying the leads.

8-69. To replace the transistor proceed as follows:

a. Do not apply excessive heat; see Table 8-1 for
recommended soldering tools,

b. Use long-nose pliers between transistor and hot
soldering iron as a heat sink. The instant solder is melted,
use pliers to pull lead free of board.

c. When installing replacement transistor ensure suffi-
cient lead length to dissipate soldering heat by using about
the same length of exposed lead as used for original
transistor.

d. Some transistors are mounted for good heat dissi-
pation, This requires good thermal contact with mounting
surfaces. To assure good thermal contact for a replace-
ment transistor, coat both sides of the black insulator
with Dow Corning #5 silicone compound or equivalent
before fastening the transistor to the chassis. Dow
Corning #5 compound is available in 8-0z tubes from
Hewlett-Packard; order HP Part No. 8500-0059.

8-70. DIODE REPLACEMENT.

8-71. Solid state diodes are in many physical forms. This
sometimes results in confusion as to which lead or
connection is for the cathode (negative) or anode (posi-
tive), since not all diodes are marked with the standard
symbols. Figure 8-3 shows examples of some diode
marking methods. 1f doubt exists as to polarity, an
ohmmeter may be used to determine the proper connec-
tion. It is necessary to know the polarity of the ohms lead
with respect to the common lead for the ohmmeter used.
(For the HP Model 410B Vacuum Tube Voltmeter, the
ohms lead is negative with respect to the common; for the
HP Model 412A DC Vacuum Tube Voltmeter, the ohms
lead is positive with respect to the common.) When the
ohmmeter indicates the least diode resistance, the cathode
of the diode is connected to the chmmeter lead which is
negative with respect to the other lead.

NOTE
Replacement instructions are the same

as those listed for transistor replace-
ment,

8-72. LOGIC CIRCUITS AND SYMBOLS.

8-73. The following paragraphs and illustrations provide
basic information about logic circuits and symbols. While
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a complete treatment of the subject is not within the
scope of this manual, it is believed that this material will
help the technician experienced with analog devices, who
has had little or no experience with digital circuits. Table
8-2 is a condensed listing of the following logic informa-
tion.

8.-74. The circuits discussed are digital in nature; their
outputs are always in one of two possible states, a 1" or
"0". These two states are also referred to as being either
high (H) or low (L). The high and low states are relative;
low must be less positive (more negative) than high, both
states may be positive or negative, or high may be positive
and low negative. In positive logic the more positive (H)
state is a logical 1" and the more negative (L) state is a
logical ""0". In negative logic the more negative (L) state
is a logical 1" and the more positive (H) state is a logical
o'

Model 1707A

8-75. BASIC GATES.

8-76. Two of the basic “'building blocks™ of logic circuits
are the AND and OR gates. The symbols and truth tables
for basic AND and OR gates are shown in Figure 8-4.

8-77. BASIC AND GATE (Positive logic). The basic AND
gate is a circuit which produces an output 1" when, and
only when a “1" is applied to all inputs. As shown in
Figure B-4, terminal X will be high only when terminals A
and B are both high. The dot ( ) shown in the AND gate is
the logic term for AND. The term for a simple two input
AND gate is X = A B (X equals A and B). AND gates may
be designed to have as many inputs as required to full a
specific requirement.

8-78. BASIC OR GATE (Positive logic). The basic OR gate
is a circuit which produces a ‘1" output when any one, or

FIELD EFFECT TRANSISTORS

METAL CASE BLACK EPOXY

(PLASTIC) METAL CASE

DIODE SYMBOL
ANODE ———— CATHODE

| wioe
STRIPE ‘

ey
CATH ODE ’

CONICAL
END

-

I
ol

CATHODE

)
D G S G “
Dg3S i
OR 2 AR
1 S2 -/ / W~ 51
6O0S AN}
02/ 6l
DIODES

BI-F-POLAR TRANSISTORS

BLACK EPOXY (PLASTIC) TRANSISTORS

v T, T

" ' {{f;j’ vy

l- ]|

|
ECB i

Cgt ECB

-
A
g E
EBC

METAL CASE TRANSISTORS

( B E c/;‘BE //

SHIELD

Figure 8-3. Examples of Diode and Transistor Making Methods
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AND OR
A — A
L ] X X
B — B
X=AeB X=A+B
(XEQUALS AANDB) (XEQUALS AORB)
A B X A B X
H H H H H H
H L L H L. H
L H L L H H
L L L L L L
ITOIA—B-6

Figure 8-4. Basic AND and OR Gates

all of the inputs are in a 1" state. As shown in Figure
8-4, terminal X will be high when either terminal A or
terminal B, or both are high, The + shown in the OR gate
symbol is the logic term for OR, The term for a simple two
input OR gate is X = A + B (X equals A or B}. OR gates
may be designed to have as many inputs as required for
specific needs.

8-79. The symbols for AND and OR gates differ in that
AND gate symbols have a flat input side and a rounded
output side while OR gate symbols have a concave input
side and a pointed output side.

8-80. TRUTH TABLES. Truth tables provide a means of
presenting the output state of logic devices for any set of
inputs in tabular form. Truth tables contain one column
for each of the inputs and a column for the output. In
basic truth tables the column notations are usually H or L
(for high and low) or, for binary notation, “1" or 0"
More complex truth tables use other terms which will be
explained where these tables appear in the test.

8-81. LOGIC INVERSION. Adding inversion to AND and
OR gates changes their characteristics. Inversion is usually
accomplished by adding an inverter stage (common
emitter) in front of an input or after an output. A circle
added to the input or output leads indicates the portion
of the circuit in which the inversion takes place. The
simplest of these devices are AND and OR gates in which
the output is inverted. These gates are called NAND (for
Not AND) and NOR (for Not OR). Basic NAND and
NOR gates are shown in Figure 8-5. When all inputs and
outputs of an AND gate are inverted, it functions as an
OR gate. When all inputs and outputs of an OR gate are
inverted, it functions as an AND gate. Figure 8-6 provides
information relative to various gate inversion functions.

8-82. When inversion is used the designation at the
inverted terminal is frequently termed A (not A), B (not
B), X (not X), etc, Table 8-2 shows basic logic, circuits
and associated symbology.

8-83. BINARY CIRCUITS. Many types of flip-flops are
used in binary circuits. Each half of a flip-flop is in one of
two states at any given time. The outputs are complemen-
tary, when one state is on, the other is off. The outputs
are termed 1 and 0, high and low, or true and false, by the
same rules that apply to AND and OR gates. The outputs
may be identified in many different ways. This text
identifies these outputs as Q and Q for the sake of
uniformity. Basic flip-flops which are particularly adapt-
able to binary circuits and combinations of flip-flops are
discussed in the following paragraphs.

8-84. BASIC NOR GATE FLIP-FLOP. Figure 8.7 illus
trates a flip-flop construced with two NOR gates. Opera-
tion of the circuit is described below. Assume that initially
Q is high and Q is low, and A and B are both low. When a
high is applied to input A, Q goes low and since there are
now two lows applied to NOR gate 2, Q will go high. The
Q high is applied back to NOR gate 1, but since Q is
already low, no change in state results. When a high is
applied to input B the flip-flop again geverses state.
Since the flip-flop will remain in the last state tdwhich it
is set, it ‘remembers’ which signal was last received, and
can be used as a memory circuit,

885 TRIGGERED FLIP-FLOP. Figure 8-8 illustrates
a triggered flip-flop which changes state each time a pulse
of a given polarity is applied to the input. The output of a
triggered flip-flop is a square wave of one half the frequen-
cy of the input triggers. In the circuit shown in Figure
8-8 the input may be negative going triggers or a square
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wave. If the input is a square wave it will be differentiated
by C2 to produce both negative going and positive going
pulses. Assume that initially Q is low (Q1 on) and Q is
high (Q2 off). When a negative going trigger appears at the
junction of CR1 and CR2 it has no effect on Q1 thru
CR1 because output Q is low. However, CR2 is forward

biased by the high at Q and the trigger is coupled to the

Model 1707A

collector of Q2. As the collector of Q2 is driven in a
negative direction the trigger is also coupled thru C3
to the base of Q1. As Q1 begins to cut off, the positive
going collector voltage is coupled to the base of Q2
thru C1 to drive Q2 into conduction. The process
is regenerative; Q1 cuts off quickly and Q2 goes into
saturation. The next negative-going trigger reverses the
procedure just described.

NAND
A —
k) X
B—
X=AeB

(X EQUALS NOTA AND B)

rirjzjx|e
rix|rjx|mw
I|lx|x|r|Xx

NOR

X=A+B
(X EQUALS NOTAORB)

rirjzjx|»
rijxjr|jx|@=
zir|r|r|x

ITOIA—B—4

Figure 8-5. Basic NAND and NOR Gates

A B c D
a ——d A A —d A
x X X
A— 5 B S
X=AeB ° X:AeB X=AsB X:AeB
A A A
X X X
B B B
X=A+B X:A+8B X=A+B X:=A+R
A B x A B X I'y B X A 8 X
b b H H H - H H L H H L
H L H H L L H L L H L H
L H H L H L L H L L H H
L L L L L L L L H L L H

ITOIA—B—5

Figure 8-6. Logic Comparison Diagrams
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Q Q
A— F-F p—au
8 — —20
LOGIC
A 8
ITOIA—A—E63
Figure 8.7, Basic NOR Gate Flip-Flop
+V -
Q Q
TRIGGER ce RS
LAY Yy
+v
Rl SH7
CRI CR2
»l [P
> Ll
T
Q2
OFF FoF —a
T
= ——@
LOGIC

ITOIA —A-62

Figure 8-8. Triggered Flip-Flop
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1 indicates true signal

0 indicates false signal

—

on symbol indicates logical inversion (not
necessarily electrical) of the input or out-
put signal(s). The logic indicated within
the symbol remains the same.

indicates direction of signal flow.

Designation

Logic Symbol

Description

Truth Table

Typical Circuit

<

AND l
Gate 4 —— Both input signals (A and B) must be A "
(Positive j & true simultaneously to produce a true e _ "
True) | | output at C.
e
TiTe s
I I -V
OR = ‘.-I T? T3 A B C P4
Gate (! ! | | If either input signal (A or B) or 0(0|0 -
{Positive A ' both is true, the output at C is oj1]|1 a——p—9
True) ¢ true. 1011 $—————cC
8 111 e -
H H Any combinations of inputs may be g g (0: OD A i€
Multiple J\ used with an AND or OR Gate to ololilo oy
Input }\ obtain a desired output. In the AND ol1lolo
Gate . gate shown, input B is inverted and =
(Positive s L inputs A and C are without inversion. 0f1[110 0
8 —o—( D 11010/ 0
True) c ! Inputs A and C must be true and ilolil L
' input B must be false simultaneously 1% ks
J_ to produce a true output at D. il1l1lo ¢ .
Time Input signal delayed by the time indi- RC and RL
Delay A (DD B cated. True input at A produces a true Casinlinia

output at B after a 15 ms delay

ABojoquwAg 21607 "z-8 a|qe |

a0IAIaS

VL0LL I3PON
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Designation

Logic Symbol

Description

Truth Table

Typical Circuit

Trigger

The binary is a flip-flop which changes
state with every true input pulse at A.
Since A is applied to the bases of both
transistors, it is shown centered in the
symbol. The negative pulse produces

the same effect as a positive pulse
applied to the opposite base. To preserve
the positive logic, the reset pulse is shown
inverted and applied to the opposite side.
A reset pulse sets B true.

Vi

RESET - =

—9 1|

One-Shot

i —e—

wi

True input at A sets the one-shot to
unstable state (active) and produces
a true output at B. In the symbol
shown, the A input must be false
(positive) with respect to negative
true logic of the one-shot. During the
stable state, the B output is true. A
true input at C (direct set) holds the
one-shop in the unstable state.

Amplifier

True input at A produces amplified
true output at B. An amplifier will
function with either positive true or
negative true signals.

ABojoquiAg 1607 'z-g 81ge |

(p,uoD)

VLOLL 13PON

CRIIVETS
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Designation Logic Symbol Description Truth Table Typical Circuit

-v
True input at A produces false out-

Inverter ; put at B and false input at A pro- i
Lo A .
Amplifier B duces a true output at B {inverts

the input logic level). 8

Outputs D and D are always in oppo- l
TT,T site states. — if D is true, D is false.
A true input will cause the output u
directly across to go true — true
A ! Lcn input at A sets output D true. With b
B —*—=|'_— no input, the flip-flop remains in A ——cC

(— — D . ¢
= the state set by the last input signal.
1 T A true input at B will cause the flip-

E

VA

Flip-Flop

MM

flop to reverse state A true input at = =
the direct reset input E holds the
flip-flop in the D true state.

S

ERILNEL

(p,auoD) AbojoquiAg 21607 "Z-8 ajqe |

V.0LL 13PON
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Table 8-3. Schematic Notes

Service

P/0

Cw

NC

Refer to MIL-STD-15-1A for schematic symbols not listed in this table.

Etched circuit board

Front-panel marking

o

@ @

w

Rear-panel marking

Front-panel control

Field-effect transistor
(P-type base)

Field-effect transistor
(N-type base)

Breakdown diode
(voltage regulator)

Screwdriver adjustment @ = Tunnel diode
Part of
@ = Step-recovery diode-
Clockwise end of vari
able reslstor L.
. s+ = Circuits or components drawn
No connection 3 with dashed lines (phantom) show
e function only and are not intended
Waveform test mint == \ %’ to be Comple'te. The circuit or
(with number) =9 component is shown in detail on
) : =5 another schematic.
Common electrical point
(with letter) not necessarily (925) = Wire colors are given by
ground numbers in parentheses
. using the resistor color code
Single-pin connector on board [ (925) is wht-redgrn  |.
0 - Black 5 - Green
1-Brown 6- Blue
Pin of a plug-in board 2- Red 7 - Violet
(with letter or number) 3 - Orange 8 - Gray
4 - Yellow 9 - White
I DRCTp— waftcll'll waf-ers are identified
to snap-on jack AV JTowe
IF IR 3F 3R IF_ IR
o o N,
o]
Coaxial cable connected @
directly to board o
* 7
2F 2R 2F 2R
* = Optimum value selected

Wire connected to pressure-fit
socket on board

Main signal path

Primary feedback path

Secondary feedback path

u

at factory, typical
value shown; part may
have been omitted.

nless otherwise indicated:

resistance in ohms
capacitance in picofarads
inductance in microhenries
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Figure 8-9. Component ldentification, Interior Front and Rear Panel
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ASAIrRI8 AS5AIci5 AS5Aicii AS5Alcs ASAIc? AS5AIL2

A5Alci7 ASBAIRI2 AS5AIrs AS5AIR7 AS5AIR4

AS5AIRIs AS5AIRIZ AB5AIRe AS5AIRS AS5AIRS ADBAICIO

AS5AIRI6 ASAIRI7 ASAlcie ABAIRIO AS5AlIce ASAIR3 ASAILI

A5AIcio AS5AIcia A5AIcs A5AIca ASAIRI

A5AIcis AS5AICI3 ASAlcz A5AIc3

NOTE

Parts on A5 Assembly in parenthesis are
Channel B parts. Those not in paren-
thesis are Channel A parts.

ITOTA-R-13

Figure 8-13. 75 MHz Attenuator Component Identification
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Figure 8-14.
75 MHz Attenuator Schematic
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Service

Model 1707A

C

|'G

H

Circuit

R121
(UNDER)

boards have plated-through component holes. This permits soldering fro

m either side of the board.

|

REF GRID REF GRID REF GRID
DESIG Loc DESIG Loc DESIG Loc
c1 B-6 | Q5 Cc-3 R46 F-3
c2 E-3 | Q6 c-3 R47 F-3
c3 c-2 | a7 G-3 | R48 F-4
ca E-2 | a8 H-3 | R49 G-4
C5 E-2 | Q9 D-4 | RSO c4
[o:] G-2 | Q10 c4 | R51 c-4
c7 B-6 | Q11 H-4 | R52 B-3
cs E-3 | Q12 H-4 | R53 B-3
c9 F4 | Q13 F-4 R54 C-6
c10 E-2 | Q14 F-4 R55 Cc-6
c11 E4 | Q15 G-3 | R56 E-3
ci12 E-4 | Q16 G-3 | R57 B-3
c13 B-2 | Q17 B-4 RS58 E-5
c14 E-2 | Q18 B-4 RE0 E-5
C15 E-3 | Q19 B-4 R61 5
Cc16 H-3 | Q20 D6 | RE3 H-5
c17 F2 |a21 G-4 | R64 B-4
c19 F-2 | Q22 F-5 REB5 G-6
cz20 B-56 Q23 F-6 RE6 B-4
c22 c-3 | Q24 H-6 | R67 c5
cz23 c-2 |Qas G-5 | R68 B-4
c24 G-3 | Q26 H-5 | RES G-5
c25 D4 | Q27 H-5 | R70 G-5
Cc26 H-3 | Q28 G-6 | R71 G5
ca27 B-5 | Q29 G6 | R72 H-5
c28 D-3 | Q30 E6 | R73 H-5
c29 F-3 |31 E-5 R74 F-6
Cc30 D-3 | Q32 G-7 | R75 F-6
C31 F-3 | Q33 F-7 R76 H-6
C32 H-6 | Q34 D-7 | R77 H-6
c33 Cc-2 | Q35 c-7 R78 F-6
c34 G-5 | Q36 D6 | R79 G-6
C35 H-5 | Q37 D-6 | RBO H-6
C36 H-5 | Q38 B-4 | R81 E-5
c37 F-6 | Q39 B-5 R82 E-5
c38 H-6 | R1 c-2 R&3 F-6
c39 D-2 | R2 E-3 R84 G-6
c40 F-2 R3 G-2 | R85 E-5
ca1l B-5 R4 D-2 | R86 E-5
c4a2 B-5 RS B-2 R87 E-5
ca3 E-3 R6 F-3 R88 F-7
c4a4 B-5 R7 H-3 | R89 F-5
Cc4as F-7 R8 D-2 | RO G-7
c4as G-7 |R9 B-2 R91 H-6
cay H-7 | R10 F-2 R92 H-7
c4as H-7 | R11 H-2 | R93 F-6
cag H-7 | R12 F-2 R94 G-6
C50 Cc-7 R13 B-3 R95 F-7
cs1 c-7 R14 H-3 | R96 H-7
Cc52 E-7 R15 c-3 | rR97 H-7
Cs3 Cc-6 R16 B-3 R98 H-7
CR1 Cc-2 R17 H-3 | R99 G-7
CR2 D-2 |R18 G-3 | R100 F-7
CR3 G2 |R19 c-3 R101 G-7
CR4 F-2 R20 B-3 |R102 D-7
CRS c-2 R21 H-3 | R103 D-7
CR6 D-2 | R22 G-3 |R104 c-7
CR7 G-2 |R23 c-3 R105 c6
CR8 F-2 R24 B-3 R106 c6
CR9 B-4 R25 c-3 R107 c-7
CR10 F-5 R26 G-3 |R108 B-7
CR11 F-5 R27 G-3 | R109 D-6
CR12 G4 |R28 H-3 | R110 D-6
CR13 G-4 |R29 c-4 R111 B-5
CR14 c-7 R30 c-4 R112 Cc-7
L1 F-4 R31 B-7 R113 c-6
L2 E-3 R32 G4 |R114 D-5
L3 E-4 R33 H-3 |R115 D5
L4 E-3 R34 D-3 |R116 B-5
L7 B-5 R35 D-3 |R117 D-6
L8 E-3 R36 H-3 |R118 D-5
L9 F-2 R37 H-3 |R119 B-5
L10 B-5 R38 D-4 |R120 B-5
L11 F-7 R39 H-3 | R121 D8
L12 G-7 R40 D3 |u D-7
L13 C-6 R41 F-3 [Xu1 D-7
L14 Cc5 R42 D3 |u2 B-7
Q1 c-2 R43 D-3 | Xu2 B-7
Q2 c-3 R44 D-3 |UR1 H-6
Q3 G-3 |R45 F-3 UR2 Cc-6
Q4 G-3

ITOTA-B-2

8-24

Figure 8-15. Vertical Preamplifier Assembly A5A4 Component Identification



Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
DISPLAY . .. A indications are nominal and may vary slightly.
Vertical POSITION (AandB) ....... midrange
Vertical vernier (AandB) . ............ CAL
VOLTS/DIV(AandB)................. 2
Vertical coupling(AandB) .. .......... GND
BPOUw ox vm srens s o moowens s v oo NORM

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. Connect the CAL 1 VOLT signal to channel A
DISPLAY . . . .t e A INPUT.
Vertical POSITION (AandB) ....... midrange
Vertical vernier (AandB) ............. CAL 3. All waveforms are referenced to chassis ground. The
VOLTS/DIV AA and By« oo o v woa v o 54 monitor oscilloscope’s vertical sensitivity (using a 1:1
Vertical coupling (A) .. ............... AC probe) and sweep speed settings are shown below each
Vertical coupling (B) . ............... GND waveform photograph.
B'POL... i conom am s s snmsmens v s s NORM

+2aTV-

V 10MV/ DIV W 5MV/DIV
Oe2 MSEC/DIV

ITOTA-R—14

Figure 8-16. Channel A Preamplifier Measurement Conditions and Waveforms



Service

P/O A5A4 VERTICAL PREAMPLIFIER ASSEMBLY |

| s i o s
(s2) = e == - Ui
risv—= — & ; +I5VF +ENT
cn% c2 ‘ .
«IUF 2 «IUF
i +I5VF
; ce2 | T0 al8
{ .lUF T R23
. 10 5 €30
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CHAN A ATTEN| o ¢ & i) 5 ov of | o v RIS = | TO ASA4Q22 !
3 o i s 39 +24TV 7\
3 | . - L a5 oo ol +442V 1%
| i = cRS .5V -0s2V 82 Raz e 3
| c3 Q9 E 3448
5 RIS 3 i i i »
CR2 RE Si10 gg% |
| =
R4 = =il = ' ~I5VF| —» —Aaa— e [cat]
100K . 100K R5<. RilS
f —15VF, 5000 > /] 50002 CHAN A |
SR34 VOLTS/ DIV +Ba4V |
~15VF; +15VF, ' h 0 3 4640 <RE O Lci L |
DISPLAY ~I5VF, —— —¢ $R38 T 68.l I SR48
(92) | c2s > 150 b3
: il > SWL;CH <SR35 /1{"7"‘ ' TO B POL SI
SRz 4R12 s - - il
339 L L3 339 L - | Bl B ' ¢ c32 5
: . TO A5A4QI9 HF | 22?[5: - ms T aosuF
c4 cs cs cnai P g 5 i ) - .
CHAN A | or L Tisur | a0l JUFT Jur L Tisor ol DC BAL :
= = = = :
+I5VF, +ISVFp  +ISVF3  +I5UFg it et i l -
+15V ' R30 | A,
% (5 a0 - —— 200
L I RS RI3 2.7V 34 TO A5A4Q23
R3 L 7 BE 150K 100 a 30! " o or4] Y
S0Kecw (934) N i AN . VWA A X014 ) X
i cisl  Reg CHAN A 10
4 | «OIUF 12003 . O n
Limas i 70.RH VOLTS/DIV c28 |
[ 0S| ; CAL 20
[ E: A - |
(2) " +I5VF - 15VF, = +50V —= —wA— H
+50v —» —( &———=+50V Oox | I L
[ 1 - -50V
() [ | cer
=50V —= —< %.—50\; "']E‘Iﬁi o | : CHAN B I-IUF
‘ P/O RI2 O VOLTS/DIV 1 c3l 1
FROM A5C2/R2 R3 ‘ CAL J 20 |
rHAN B ATTEN 4 J3 e s D Fg%l M =5 i | |
3 g +0s5V e +2.TV < TO ASA4Q24/
- | s S VWA néaaz /P - AL /0'1‘5\ +6.0V Q25 |
| i€ CRT RI7 AMA all = REb 5
ce 5110 \"b ;' s - .
4 e | - NOTE:
- CR4 Lk che / B4 o QI/Q2,Q3/Q4,Q13/Q14,
o 3o 1 ol P/ Rik AND QI5/Q16 ARE DUAL
o0 -15VFp . 5000S () 50003 " e TRANSISTORS.
} -15VF; SR36 O VOLTS/DIV
—18VF2 +15VFy { 4640 3089, CAL |
: S SR39 i 4 |
i et 7 coe 2150 [ 1500 ToBPOL SI : Rl b
7 o9 ~1547 AMA- - are abbreviated Add assembly designation
| EE:,:;O AT | e e +3.4 5 as prefix to form complete designation
| " | RIOS ;:C; | |e.g.. R1 on assemby A2 is A2R1|
HF 26412 I
15VFy ADI
CHAN B e oc Bat
= ' 1% | [eroms
+15V ke c3,4
o RIB 46 osi
' f sle =" R4l 200 R3-12
R4 ' & ov 3 A 3041 TO A8A4026/ e
, - 1 Al ¢ WA— S ik AS5A
< v v Q4 ) +0.5V R22 g R4’
50K Tcw (935) RT 13 6 Y . %5 R47 5 Cl-17,19,20
| IS0k cle RIS (j00 P 22-32
1 «OIUF 12003 i€ CRI-8
- 15V [ K IABLE 83 Cz9 Li-4,7
o7, 2 oL f FOR SYMBOLS 5 | gll_'L%
-5V —= < l J_ + - |5VF i 4 AND CONVENTIONS |
c7 cs CHASSIS
‘ ar T T.iur
a = DELETED: A5A4: C18,C21,L5,L6

I7OTA-VERT PREAMP - 1174
I707A-D-3

Figure 8-17.
Vertical Preamplifier Assembly A5A4
8-25/8-26



Model 1707A

1. Set:
BISPEAY v vy e &6 86 o iy o e B
Vertical POSITION (A andB) ... .... midrange
Vertical vernier (AandB) ... .......... CAL
NOLETSIEIV R and BY .. 1 s son sem oo aw s 2
Vertical coupling (A and B) . . . . . L . GND
BPOL .. ... . . NORM

1. Set:
DISPEAN : oy sem o2 o simay 75 59 s ai N
Vertical POSITION (A and B) . . . .. . midrange
Vertical vernier (A andB) ... .......... CAL
VOLTS/DIV(AandB). . .... ...... 2
Vertical coupling (A) .. ... o o AC
Vertical coupling (B) . .. ... ... . ..., GND
BPOL-. . comom NORM

—

+6edY - \ﬁ

v 10 MV/DIV

+7V-

DC VOLTAGE MEASUREMENT CONDITIONS

2. All voltages are referenced to chassis ground. All
indications are nominal and may vary slightly

WAVEFORM MEASUREMENT CONDITIONS

2. Connect the CAL 1 VOLT signal to channel A
INPUT

3. All waveforms are referenced to chassis ground, The
monitor oscilloscope's vertical sensitivity (using a 1:1
probe) and sweep speed settings are shown below each
waveform photograph.

Vzo MV/DIV

ITOTA-A-]

Figure 8-18. Channel A Preamplifier Measurement Conditions and Waveforms




Service

P/O AS VERTICAL AMPLIFIER MOD ASSY
rF—_— = = ="

= — = a e et T e B s Vo e U] e M e e e e Mk Bl B et e e | e B et i R
P/O .ﬂsﬂi EERTIC.QL PF!EAELI_FIER - - e _ o o o o O _
ki -— +I5VF|
825 1 |
| FROM o R66 |
| ABA4Q5 90 == c33
4 CHAN A |
‘ sYNC ZERO - +5VF ‘ .
= . T
. (7 L8 L9 Lio +5VF > D— <+ +5V
| sios | +644V TO DISPLAY 100 100 100 cas L cas |
—IS5VF — — ::RE? QT A SWITCH s2 | «lUF I «lUF
| | Fese2 k ;’ ReT 7 : I\ 1
R53 3 | c39 c40 cal Llce
\ 51103 i J JIUF «IUF 5. 30F T oIUF
| ok ! AMA —BVF I g RVE devE e
I FROM R5I ﬁéa - 3 ‘ | 2 3 I
[ ASA4QE | _o el e X0 |
4 CHANNEL A ; s |
SYNC AMPLIFIER i $ 828
RS54 lf
| 150 |
i %/
| $R75 1 TO A5A4R90/96
FROM | 3243 car +7V .
1 ASA4QI3 +5.9V ! o SR oo |
| 4 SRE9 | % I
23320 |
| +5e 1V
. | (907) +I15v EFROM 1 Fﬁsg
| 10008 i > |
Aruipy A AND B 23‘ 14 |
| | ASA4RII4/1IT saL @ L |
| ? |
| N
RE :: RTI |
| crIl 7504 £ 3320 |
FROM 6“3 ﬁ
| ASA4QI4 | _ , § the2V \Fao3 + 50y : Q29 TO ASA4R91/98 |
4 N ! | iy | G +7V t
$243 239 | 6
| +549V - |
| + cis - |
) NY 3.3
| @ +3.4v
N/
.b' (923) ]
FROM >RTT
| ASA4QI5 | —= . 160V { $825
& Si
|
R6I R72 |
[ 7500 +5-W i ; o >——0—|—-c ' ! !
| I s +ISVF, |
| il i ggg | | e | Reference designations within assemblies
CHAN B I T x o L are . Add ignati
EPO m +5.8V RT3 : as prefix to form complete designation
| 15V 1000 N (926) | |e.g.. R1 on assembly AZ is AZR1|.
FROM == | NV 1 7
ASA4RIIS/ I8 | c36
7 L 680 P 4
{ - [ (924) REFERENCE
| e B | | 1 DESIGNATIONS
| : : [ +5 T | Wiy 1 PO/AS
R6 ‘ | ¥ RI3,14
CRI3 37504 t t L ‘ ‘ si
J + 5.1V
! FROM FROM
adTioM +6.0V A5A4R48 A5A4R49 AS5A4
- ; - L) 4 C33-44
4 SEE TABLE 8.3 CR9-13
! -" ; FOR SYMBOLS '5?7_'39
3.4V ; c -
| +3a AND COMVENTIONS | Rbo—ﬁﬂ,ﬁo,sl
A/ | | 63-80
+5.9v f m
| | _! | [Ccnassis 5
- — - [ — . — . — — = == = = — s Cof T i R o g o
ITOTA-VERT PREAMP-1IITA DELETED:ASA4" RS9,R62

ITOTA-D-5

Figure 8-19.
Vertical Preamplifier AbA4
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Service Model 1707 A

A B C D E F

1 Circuit boards have plated-through component holes. This permits soldering from either side of the board. 1

b ASA5 (1]

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID

DESIG LoC DESIG Loc DESIG LocC DESIG LocC DESIG LocC DESIG Loc
c1 B-2 C12 E-5 Q3 B-3 R5 Cc-4 R16 D-4 R27 D-3
c2 B-2 cC13 F-2 Q4 D-4 R6 B-6 R17 D-3 R28 D4
c3 c-3 C14 E-5 Q5 D-4 R7 c-4 R18 C-2 R29 D-4
ca B-4 C16 F-2 Qa6 E-3 R8 c-4 R19 D5 R30 E-4
C5 B-5 Ci16 E-5 Q7 E-4 R9 c-4 R20 C-3 R31 D-3
Ccé B-4 L1 B-3 o8 F3 R10 C-3 R21 D-3 R32 E-3
c7 C-5 L2 B-3 Qg F-4 R11 C4 R22 D-5 R33 F-4
cs B-2 L3 F-3 R1 A-4 R12 D-3 R23 D-3 R34 E-3
ce D-3 L4 F-4 R2 A-4 R13 C-2 R24 C-2 R35 E-+4
ci10 D-5 Q1 B-3 R3 Cc-3 R14 B-2 R25 D-2 R36 E-3
c11 E-3 a2 B-4 R4 B-4 R15 C-2 R26 D-4 R37 E-&

ITOTA-R—2

Figure 8-20. Vertical Output Amplifier ABAS Component Identification
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Model 1707A

1. Set:
DISPLAY . . e A
Vertical POSITION (AandB) .. ... .. midrange
Vertical vernier (A andB) ... .. ........ CAL
VOLTS/DIV(AandB)................. 2
Vertical coupling(AandB) .. .. ........ GND
B:POL: o= v o ws waoy o on o Es 93wl NORM

1. 5et:
DISPLAY . . . . A
Vertical POSITION (AandB) . ... ... midrange
Vertical vernier (A andB) . . ... ... ... .. CAL
VOLTS/DIV(AandB)................. s2
Vertical coupling (A) ... ... ... ... ... AC
Vertical coupling (B} o ovvi ann v GND
BROL: wn mum en e oas mwm i s ...... NORM

Se2V-

Vw MV/DIV

V.lwmv

DC VOLTAGE MEASUREMENT CONDITIONS

2. All voltages are referenced to chassis ground. All
indications are nominal and may vary slightly.

WAVEFORM MEASUREMENT CONDITIONS

2. Connect the CAL 1 VOLT signal to channel A
INPUT.

3. All waveforms are referenced to chassis ground. The
monitor oscilloscope’s vertical sensitivity (usinga 1:1
probe) and sweep speed settings are shown below each
waveform photograph.

Wﬁouwmv

Ww;ow

ITOTA-A-2

Figure 8-21. Vertical Preamplifier and Output Amplifier Measurement Conditions and Waveforms




A5A4 VERTICAL PREAMPLIFIER

P

v TO DISPLAY
(934) SWITCH
R85 7 \
COMPOSITE 190 |
SYNC ADJ |
| L/ RB2
I } 2000 |
| +I5VF| —= o~ 3 |
, cas Ll
0K «OIUF 645T
{6
4245V +lalV
R88 M A
FROM 75 7.0V R9Y 00
ASA4Q28 | —= 7 A Q32 A 150 862
5 <RB3 +5.2V % |
$220
| DELAY LINE  [+77v ]
| I Q30 DRIVER
+740V Q32 /033
+TeTV RS :: CL{_’;P |
4752
COMPOSITE SYNC l;d |
AMPLIFIER $R8e POSITION 9 %3
K1
Q30/Q3I et CENTER |
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" 5002 L !
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‘ RE9S oy
82.5¢
S R94 H 2 RO5
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7 cag J
| ™ 1e9- 1507
ca9 | |
I 43 7T
o3
r'd b L
RB7 S 00T
2443K 3
+TeTV
l |
|
|
+TeTV Li2
FROM fea ﬁ? SeaT
A5A4Q29 | o i Q33 ROy
F7a0V \ 150
+2.5V il +1alV RIOI
(_ 90.9
c4e
| «0IUF
|
|
|

AS5A3 COIL-DELAY
LINE

ORI

| |

| 160NS

ASAS VERTICAL QUTPUT AMPLIFIER

Service

|
|
-15VFy
' CASCODE
1195 AMPLIFIER
3 &L Q6-Q9 |
DIFFERENTIAL :
AMPLIFIER L V TO VERT PLATE
al/q2 S  Jo v - RNy s S 30—« [OF CRT VIPINS
4: 511 5 SN 22 = 17
R4 R7 :r\cg Q6 s
750 10 33 L3
A i Q4 -4.6V +39
- 5. ~Ta9V b R32
I -4.6V 3180
ca [
+0047 R34 <SR36 [
RIO sy <5t
3320 4
e « % R27 S
(E & 1946 <|-
R3I$
+13.4V RIB 3
¢ oK FEEDBACK b s
L2 AMPLIFIER g oo |
o S 301 Q4/Q5 sIUF
I
Tie .Ema T
210K l:
L SR30
2 6190 | "
%':CFUF I5VF. i L
HF ’ - — Vi
COMP RI4 2 R20 > R24 ' ~
R3¢ ADJ 93 332 162 o3 -+ |5VFg
9092 " e «IUF 1 |
N = R25 : |
# e N B s e e 162
c7 ol
244-2445 240
g 4
. | _
c5 |
— R2B< Cig
T +47UF h } : | 1965 %4 %.IUF
I Oss ciz ,* + |
5 244-2445 |
BEAM FINDER EE TABLE R T
FOR SYMBOL
TSt o et AND CONVENTIDNS ADJ
RIl RIS L SR37
+la7V 3320 2641K ! R3is 3o
X +15VFg =AeEY GEED
10 -5 2v/}? ey i
A 2 Qs R26 - 446V La
Eis -7e2v 22 o ' Ty
T 3.3 Q7 | TO VERT RATE
RsltEI:E -5.3V \#ao 35> OF VIPIN 5
! RISS ~5aTV 17
0% et
|
| | |
| $R22 - S =
| 2750 ITOTA-VERT AMPL-|1ITA
ITOTA-D~-4
Rel within bl
are abbreviated. Add assembly designation t ASA3 ASA4 ASAS CHASSIS
as prefix to form complete designation -15VF3 C45-49 Ci-i6 s3
[e.g.. R1 on assembly A2 is AZR1| Lill2 LI-4 6
[ Q30-33 Ql-9
| R8I=101 RiI=37
p— i e J DELETED:

Figure 8-22.

Vertical Preamplifier ABA4 and Vertical Output Amplifier ABAS
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: Vertical coupling (AandB) ............ GND
DISPLAY . . A BPOL .. o wwi i s slais o 25 Sais % w9 NORM
Vertical POSITION (AandB) ....... midrange
Vertical vernier (AandB) . ... ......... CAL 2. All voltages are referenced to chassis ground. All
VOLTS/DIV (Aand B): cx v v iin e s o i 2 indications are nominal and may vary slightly.

WAVEFORM MEASUREMENT CONDITIONS

1, Set: TRIGEER! i sumon s s smarsne s00 sms =i win INT
DISPLAY & o o oo e e CHOP TIME/DIV ..o e e e 2 mSEC
Vertical POSITION (A andB) ....... midrange SWEEPMODE ................... AUTO
Vertical vernier (AandB) . ............ CAL 2. All waveforms are referenced to chassis ground. The
VOLTS/DIV (AandB).........coovvnnn 2 monitor oscilloscope’s vertical sensitivity (using a 1:1
Vertical coupling (AandB) ... ... ...... GND probe) and sweep speed settings are shown below each
BPOL & o a s s an o wveow o w9 NORM waveform photograph.

0e5 V/DIV 2v/DIv 2V/DIV
0e5MSEC/DIV IUSEC/DIV |USEC/DIV

ov-

v 2V/DIV 2V/DIV 2V/DIv
IUSEC/DIV IUSEC/DIV 2 USEC/DIV

0e2 V/DIV

ITOTA-R-I5

Figure 8-23. Vertical Preamplifier Measurement Conditions and Waveforms
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MAIN INT
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|
|
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Service

sl s, meem Ay N i Eee . R e Moy Aoy e meflese el e H? B = Y —_— S (s
P/O ASA4 VERTICAL PREAMPLIFIER
C50 c5l
56 120 CRI4 ;; - 0 Wa 1533
; 2! CHOP BLANKING o L
( R LAY - 16
RIIZ¢ +I5VFg T S 1 S
> @ i |
1
SEE NOTE J ‘L
p 3 < RIOT €53
L Sl = 32200 risg | 'UF |
RIO2 392 =
3 4 6 4TK !
ulA uIB VWA
5 v
ov 2 o 2RIO8 t l
S3g9 +15V | 1
P/O UL ’
RIO3 +5VF ]
2200 ASTABLE
s MULTIVIBRATOR 1
v A Q34/035
A 3
ALT = |
TRIGGER +15VFg / ‘
J__ SEE NOTE |
TO CHAN A
SEE NOTE ) Q20
9 5
|5 1
Q
RI2I _ . o W : |
uic
— 13 8 +4.8V 2 i |
VWA uiD T
= 11
TO CHAN B |
Q Qz2l
P/OUI
3 5
C
L : |
| ]
EROM A5A4 FROM AS5A4 | |
Rg? RB5 | VR2
(904) (903) TO FROM 562V SEE TABLE 8-3 Reference designations within assemblies
A+B BAL +15V 4 CRIS FOR SYMBOLS | | e Add ignati
4 f ”_®_ﬁ'nj. AND CONVENTIONS as prefix to form complete designation
| E1S |e.g., R1 on assemby A2 is AZR1).
52
® ol ST l
(907) (92} (02} [§:=Ie]}] {935) (934)
= S [T L (AR T s |
| T h .
! I l SYNC No.lr;ﬁ; 14 OF Ul AND U2
I F R | 2R L oF IR TAKE-OFF IS Vce AND PIN 7 IS
Al l__ L AMPLIFIER GROUND
ke - Q38/039
= o—e (o] o—e
-0 o —o —0 o |
1
o (o] o] 2
REFERENCE DESIGNATIONS
Lo o o A5A4 A5
C50-53 c5
1 CRI4,15 | s2
b L13,14
I5VFq b Q34-39 | CHASSIS
IR i S e R L g RI02-120
ITOTA-VERT AMPL-11T7A VR2 i
O M e Rt M e Peea e B e M S et G i A Sfley S foeee ey gm=— S S G e S | (WEDS 2y (N T4 s |unz
(4) (o) DELETED:

Figure 8-24.

Vertical Preamplifier ABA4
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Service

Model 1707 A

AGA2

C

Circuit boards have
component holes. This permits solder-
ing from either side of the board.

plated-through

REF GRID REF GRID

DESIG LocC DESIG LOC
Cc1 B-3 R12 c-4
c2 C-3 R13 c-4
c3 c-3 R14 c-4
Cc4 A-3 |R15 B-4
C5 Cc-4 R16 D-4
C6 A4 |R17 c4
c7 c-4 R18 A-4
c8 B-3 R19 B-4
c9 c-4 [R20 B-4
c10 B-3 |R21 B-4
c11 c4 |R22 C-5
ciz B-3 |R23 c-4
c13 B-6 |R24 B-4
c14 C-6 R25 B-4
Cc15 A6 |R26 D-5
C16 B-5 R27 C-5
CR1 c-3 R28 A-4
CR2 c-4 R29 B-4
CR3 c-3 R30 B-4
CR4 c-4 R31 B-4
CR5 B-5 R32 c-5
CR6 B-5 R33 B-4
CR7 B-6 R34 C-5
CR8 Cc6 R35 c-5
CR9 B-6 R36 B-5
Q1 c4 |R37 B-4
Q2 c-4 R38 C-5
Q3 c4 |R39 B-56
Q4 c-4 R40 c5
Qs A-4  |R41 Cc-5
Q6 A-4 |R42 B-5
Q7 C-5 R43 B-5
Qs C5 R44 (o8]
Q9 A-4 |RA5 C-56
Q10 B4 R46 B-6
a1l C-56 R47 B-5
Q12 C-5 RS0 A-6
Q13 A5 |RB1 C-6
Q14 B-5 R52 D-6
Q15 Cc-6 R53 B-6
Q16 Cc-5 R54 B-5
Q17 A-5 |RE6 Cc-6
Q18 B-5 R57 A-5
Q19 C-6 RS58 C-6
Q20 C-6 R59 B-5
Q21 B-6 RE0 B-6
Q22 B-5 R61 B-6
023 B-6 RE62 B-6
Q24 B-6 |RG3 B-5
Q25 B-6 RE64 B-6
Q26 A6 |RB65 A6
Q27 A6 |RB6 c-6
Q28 B-6 RE67 B-6
R1 Cc-3 |Re8 A-6
R2 c-4 |R69 B-6
R3 c-3 |sa B-3
R4 A-3 |52 Cc-3
RS c-3 |53 C-3
RE c-4 |54 Cc-3
R7 A-3 |S5 c-4
R8 Cc-3 |56 B-4
R9 B-4 |S7 B-3
R10 D4 U1 C-6
R11 c4 (U2 A-5

ITOIA-A-43
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Figure 8-25. Trigger Assembly A6A2 Component ldentification



Model 1707 A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
SWEEPMODE .......... AUTO/SINGLE/X1 indications are nominal and may vary slightly.
TBIGGEER ;oo e i s 5 i e bie 2 INT
MAIN and DELAYED TRIGGER LEVEL ... CwW
Sweep Display . . . ............ MAIN SWEEP

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
SWEEP MODE . ............... AUTO/X1 monitor oscilloscope’s vertical sensitivity (using a 1:1
TRIGGER ... ... ... ... ... EXT probe) and sweep speed settings are shown below each
Sweepdisplay . .. ............ MAIN SWEEP waveform photograph.

SLOPE cy o s mossw i 55 swve me 20w w0 s o 508 +
THIERIV . cn wavn o v wominan s5v oou 2 mSEC

+4e3V-

Qe2V/DIV CelV/DIV
De2MSEC/DIV O«2MSEC/DIV

ITOIA- A= 50

Figure 8-26. Trigger Assembly Measurement Conditions and Waveforms
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Figure 8-27.

Trigger Assembly AGA2
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
SWEEP MODE .......... AUTO/SINGLE/X1 indications are nominal and may vary slightly.
TRIGGER . .. ... . . . e EXT
Sweep Display . . ............. MAIN SWEEP
MAIN/DELAYED TRIGGER LEVEL . .. ... Ccw

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. Connect the CAL 1 VOLT signal to EXT INPUT.
SWEEPMODE . ............... AUTO/X1
TRIGGER . .. ... i EXT 3. All waveforms are referenced to chassis ground. The
Sweepdisplay . .. ............ MAIN SWEEP monitor oscilloscope’s vertical sensitivity (using a 1:1
SLOPE i sy ivs oo mvess ¢ w0 w0 ex 58w s + probe) and sweep speed settings are shown below each
TFIMEDIN coon o on vinim s o w3 wowvs s .2 mSEC waveform photograph.

4. '@ Bright line auto waveform is obtained by
removing CAL 1 VOLT signal from EXT INPUT.
* '@will be at OV when triggered.

+0a4V- oV -]

2

Qu5V/DIV IV/DIV Qe2V/DIV
O« SMSEC/DIV O« SMSEC/DIV 0«5MSEC/ DIV

+4,7-

Oe5V/DIV 0a5V/ DIV
D«5MSEC/DIV O« SMSEC/DIV

IToOlA-B-2

Figure 8-28. Trigger Assembly Measurement Conditions and Waveforms
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Figure 8-29,
Trigger Assembly ABA2
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A B C D E F

Circuit boards have plated-through component holes. This permits soldering from either side of the board.

{ EM!!{& '.'_- (FRONT)
ABCDEFHUJKLMN (REAR)

A6A3, A6A4
|

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG Loc DESIG Loc DESIG LocC DESIG Loc
c1 Cc-4 CR1 D-5 | CR13 C-3 R3 E-3 R15 B-3
Cc2 E-3 | CR2 D-5 | Q1 E-4 R4 D-5 | R16 B-4
Cc3 E-2 CR3 D-4 | Q2 c-2 R5 E-5 R17 D-2
ca C4 | CR4 E-4 | Q3 D-2 R6 D-2 R18 c-4
Cs E-2 CR5 D-4 | Q4 E-4 R7 D-4 | R19 c-4
(o] E-3 CRG6 D-4 | @5 c-2 R8 D-2 R20 Cc-4
c7 E-3 CR7 E-4 | Q6 B-3 R9 D-4 | TP1 c-2
cs B-3 CR8 c-2 a7 B-4 R10 E-3 | TP2 D-2
c9 B-3 | CR9 D-4 | Q8 B-4 R11 D-2 | TP3 E-4
c10 B-3 | CR10 E-4 Q9 c-4 R12 B-3 | TP4 E-4
c11 B-4 | CR11 Cc-2 R1 D-5 | R13 B-4 U1 E-2

CR12 B-2 R2 D-5 | R14 B-2 Xu1 E-2

I7TOlA— A= 12

Figure 8-30. Main Integrator A6A3 Component ldentification




Service Model 1707A

Circuit boards have plated-through
component holes. This permits solder-
ing from either side of the board.

REF GRID REF GRID
DESIG LoC DESIG Loc
C1 B-3 R3 c3
c2 Cc6 R4 C-3
c3 A-3 | RS C-3
J1 B-6 R6 Cc-3
J2 B-5 R7 B-3
J3 B-5 RS C-5
J4q B-6 R9 C-5
J5 B4 |51 B-3
J6 B4 |S2 B-3
(o} ] cC5 |83 C-3
R1 D-4 |54 A-6
R2 D-4 |S5 C-3

D ITOIA—-A-44

Figure 8-31. Horizontal Mother Board A6A1 Component Identification
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
SWEEPMODE .. covee s s AUTO/SINGLE/X1 indications are nominal and may vary slightly.
TRIGGER & w:i on woansiess b 5y oo mis s 2 INT
Sweepdisplay . .. ............ MAIN SWEEP
MAIN/DELAYED TRIGGER LEVEL . .. ... cw

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
SWEEPMODE . ............... AUTO/X1 monitor oscilloscope’s vertical sensitivity (using 1:1
THIGGE_R ........................ INT probe) and sweep speed settings are shown below each
Sweepdisplay .. .. ..o e MAIN SWEEP waveform photograph.

BLEORE i cox sin ssnenisms ooe wm s svsisasis wow se fas +
TIME/DIV. v 1or womimims sis vor wos woses ass .2 mSEC
ov- +0 o5V~
0.2V
0e5 HstEI:f DIV V cl)‘:;aisvl;.c /DIV

2v /o IV/DIV
O« 5MSEC/ DIV D«5MSEC/ DIV

ITOIA- A-52

Figure 8-32. Main Integrator Measurement Conditions and Waveforms
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Service Model 1707A

A B C D E F

Circuit boards have plated-through component holes. This permits soldering from either side of the board.

Ny 0B DD EE GO
REV,A & b : .
REV e ——

2 A AN e 2

g | -l [STMP2 |

STMP1_
(HIDDEN)

!!EE‘ E .' (FRONT)
DEFHJKLMN (REAR) 6

[
| A6A5.lA6A6 |

REF GRID REF GRID REF GRID
DESIG LocC DESIG Loc DESIG Loc
c1 E-2 R1 B-4 R12 E-4
c2 E-4 | R2 B-3 R13 D-2
c3 c4 | R3 B-3 R14 D-2
c4 D-4 | R4 B-3 R15 E-2
C5 D-5 | RS B-3 R16 E-2
MP1 D-3 | R6 B-3 | R17 c-5
MP2 E-3. | R? D5 | R18 E-5
MP3 E-4 R8 B-3 | STMP1 D-3
Q1 D-5 | RO B-2 | STIMP2 D-2
Q2 D-5 | R10 cs5 | TP1 E-4
Q3 E-5 | R11 c-4 | TP2 B-2

ITOIA=A= 10

Figure 8-34. Main Sweep Time Assembly A6A5 Component Identification
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set:
SWEEPMODE .......... AUTO/SINGLE/X1
TRIGGER oy o o svies v 20w wrdm & i% INT
SWEEP DISPLAY . ... ov i MAIN SWEEP
MAIN/DELAYED TRIGGER LEVEL . . . ... Ccw

2. All voltages are referenced to chassis ground. All
indications are nominal and may vary slightly.

Figure 8-35. Main Sweep Time Measurement Conditions




P/OA6 HORIZONTAL AMPLIFIER MQD ASSY_

P/O ABA|I HORIZ ABAS MAIN SWEEP TIME ASSY

T _ sy
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]
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10

'

J (2]
\ol
(G2
0]
(En)
m

MSEC/DIV '_

e

Reference designations within assemblies
are abbreviated. Add assembly designation
as prefix to form complete designation
le.g.. R1 on assembly A2 is AZR1).

REFERENCE DESIGNATIONS

IEE0NEEEB0EE

Figure 8-36.
Main Sweep Time Assembly AGAS
8-39




Service Model 1707A

A B C D E F

Circuit boards have plated-through component holes. This permits soldering from either side of the board.

. (FRONT)

ABCDEFHJKLMN (REAR)

A6A3, A6A4
|

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG Loc DESIG Loc DESIG LOC DESIG Loc
ci Cc-4 CR1 D-5 | CR13 C-3 R3 E-3 R15 B-3
c2 E-3 CR2 D-5 | Q1 E-4 R4 D5 | R16 B-4
Cc3 E-2 CR3 D-4 | Q2 c-2 RE E-5 R17 D-2
c4 c-4 CR4 E-4 | Q3 D-2 R6 D-2 R18 c-4
C5 E-2 CRS D-4 | Q4 E-4 R7 D-4 | R19 c-4a
Cé E-3 CR6 D-4 | Q5 Cc-2 R8 D-2 R20 c-4
c7 E-3 CR7 E-4 Q6 B-3 R9 D-4 | TP1 C-2
cs B-3 | CR8 c-2 a7 B-4 R10 E-3 TP2 D-2
c9 B-3 | CR9 D-4 | Q8 B-4 R11 D-2 | TP3 E-4
ci1o B-3 | CR10 E-4 a9 c-4 R12 B-3 | TP4 E-4
c11 B-4 | CR11 c-2 R1 D5 | R13 B-4 U1l E-2
CR12 B-2 R2 D-5 | R14 B-2 xXul E-2

ITOIA—A— 12

Figure 8-37. Delayed Integrator A6A4 Component Identification
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
SWEEP MODE : .. & vi wvg AUTO/SINGLE/X1 indications are nominal and may vary slightly.
TRIGGER ., ..« o5 &% o6 wmis i i wwy & 5 INT
Sweepdisplay . .. ............ MAIN SWEEP
MAIN/DELAYED TRIGGER LEVEL . . . ... Cw

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
SWEEPMODE ................ AUTO/X1 monitor oscilloscope’s vertical sensitivity (using 1:1
TRIGGER ... oo v vovn i s semnin wie v 0 INT probe) and sweep speed settings are shown below each
Sweepdisplay . . ............. MAIN SWEEP waveform photograph.

SLOPE: . .o i e mome Sug win S50 55 B8 00 560 i -
TIMEDIN 56 s 5 8 -5 o g s e 54 .2 mSEC

i i .

OaZ\HDIV IV/DIV
0 5 MSEC/DIv O«SMSEC /DIV

2v/ IV/DIV
0.5MSECJ’DIV D«5MSEC/ DIV

ITOIA-A-53

Figure 8-38. Delayed Integrator Measurement Conditions and Waveforms



OM ABR3 (
DELAY TIME | —*
21
FROM
ABAISS | —™
21

Fnoil AGAI
it -

i AB.
J6 PIN 6
MAIN INT |—=
E;_ j

oo _
DELAY TIME _-lﬁﬂ
al
FR

P/OAGAI HORIZ MOTHER BO
¥

i

Reference designations within assemblies
are abbreviated. Add assembly designation
as prefix to form complete designation
le.g., R on assembly A2 is AZR1|.
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Figure 8-39.

Delayed Integrator AGA4
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Service

Model 1707A

A

B C D

E

F

Circuit boards have plated-through component holes. This permits sold

\r-. R7 =i

& B Tl
| :ﬂJJJmm: (FRONT)

HFw.117

c1
1.6 »%
g J OBt

'(;

}.

ering from either side of the board.

A BCDEFHJKLMN (REAR)
|
A6AS5,A6A6

]
REF | GRID | REF | GRID| REF | GRID
DESIG | Loc | DESIG | LoC | DESIG | LocC
c1 E-2 | R1 B-4 | R12 E-4
c2 E-4 | R2 B8-3 | R13 D-2
c3 c4 | R3 B-3 | R14 D-2
ca D-4 | R4 B8-3 | R15 E-2
C5 D5 | RS B-3 | R16 E-2
MP1 D-3 | R6 B3 | R17 C5
MP2 E-3 | R7 D5 | R18 E-5
MP3 E-4 | R8 B-3 | SIMP1  D-3
Q1 D5 | R9 B-2 | S1IMP2 D-2
Q2 D-5 | R10 c5 | TP1 E-4
a3 E5 | R11 ca | TP2 B-2

ITOIA=A— 10
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Figure 8-40. Delayed Sweep Time Assembly A6A6 Component Identification



Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set:
SWEEPMODE .. ........ AUTO/SINGLE/X1
TRIGGER . ... ... . . INT
SWEEP DISPLAY .. .......... MAIN SWEEP

MAIN/DELAYED TRIGGER LEVEL . . . . .. Cw

2. All voltages are referenced to chassis ground. All
indications are nominal and may vary slightly.

Figure 8-41, Delayed Sweep Time Measurement Conditions
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Reference designations within assemblies
are abbreviated. Add assembly designation
as prefix to form complete designation
fe.g.. R1 on assembly AZ is AZRI).

USEC/DIV

REFERENCE
DESIGNATIONS
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Figure 8-42,
Delayed Sweep Time Assembly AG6AB
843




Service Model 1707A

A B C D E F

1 Circuit boards have plated-through component holes. This permits soldering from either side of the board.

sfcB7lls !u f. I{IFRONT)

6 ABCDEFHUJKLMN (REAR) 6

|
ABA7

REF GRID REF GRID REF GRID REF GRID
DESIG Loc DESIG Loc DESIG Loc DESIG Loc
c1 B-5 CR4 E-4 Q6 B-5 R11 c-4
c2 Cc-5 CR5 E-4 Q7 E-4 R12 c-4
c3 E-5 CR6 D-4 R1 B-5 R13 D-4
Cca c-4 CR7 D-5 R2 B-5 R14 D-4
C5 E-2 MP1 D-3 R3 D-5 R15 C-b
Cé E-2 MP2 E-3 R4 Cc-5 R16 D-4
c7 E-3 MP3 E-3 RS E-5 STMP1 D-3
ce E-4 Q1 D-5 R6 E-5 S1MP2 D-2
c9 D-5 Q2 B-4 R7 B-5 TP1 E-4
CR1 c-4 Q3 B-4 R8 E-5 TP2 Cc-5
CR2 c-4 Q4 E-4 R9 B-5 u1 C-5
CR3 E-& Qs c-4 R10 c-4 xu1 Cc-b

170lA—A—13

Figure 8-43. Holdoff and Comparator A6A7 Component Identification
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
SWEEP MODE .......... AUTO/SINGLE/X1 indications are nominal and may vary slightly.
TRIGGER' & o savvom o mesms o5 5% s & INT
SWEEP DISPLAY = i ws wn aioe MAIN SWEEP

MAIN/DELAYED TRIGGER LEVELS . . ... Cw

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
SWEERMODE ., . .4 i 55 slwis ais wa s AUTO/X1 monitor oscilloscope’s vertical sensitivity (using a 1:1
TRIGGER: :: cavns o o sewss o daw g INT probe) and sweep speed settings are shown below each
Sweepdisplay . .......... DELAYED SWEEP waveform photograph.

BLEORE o s iy svow am s susisiess ol S5y o5 5 +
MAINTIME/DIV. .. . ............ .2 mSEC
DELAYED TIME/DIV . ........... .1 mSEC

V 5V/DIV W 1V /DIV
0e5MSEC/ DIV 0«5MSEC /DIV

ITOIA- A - 51

Figure 8-44. Holdoff and Comparator Measurement Conditions and Waveforms




Service
P/OAG HORIZ AMP MOD ASSY . _

P/OA6A| HORIZ MOTHER |
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CR2 |
: SCHMITT 2 |
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| A T | +15V JI ‘ : |
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| | : 1 | Reference designations within assemblies
' AE R2 | are abbreviated. Add assembly designation
F?log.:?nl | : /I ) 220 ﬁ +laTV ul 9 | | I as prefix to form complete designation
— < I € e 03 8 ov | [e.g.. R1 on assembly A2 is A2R1|
2 | cl o m Toll Wil ! 1
T 1
| «OIUF - Yo | ' |
—_ ! $ 22k | ' _
: | i o A @ 1 ! [ TOABA4PINH
i :"(-ﬁ = " 5 F 3 RESET - DEL'D INT
I : ) N | W 6‘9 7 7 e . 12
2
| ey T,
+15V > —u & - +15V SCHMITT s | dav| 2 gorr ||
| it TRIGGER ] 2 [ | P
l b +15VF DRIVER 4 | 9 4 L TO AGA8
: +Lc3 Q6 —] | I & HORIZ MODE
' 2.20F +5v | K< '8
l % 3 T | REFERENCE DESIGNATIONS
' ! 39 7 I | T 7 [ asal | asar A6
i F i = | R
+5v—»—LCi0 . +5VF TO Vec U | TO AGAE PINB J1,4-6|Cl-9 RT
| = e N 3 3 L DELD, SWeEh CRi =7
| [ ! = & 4 61-_. 13 RI-16
) I $RI2 ‘ [ | ST 8L
+5W_.~_'_<“ Hﬁov | Bt [ SEE TABLE 8.3 | ut CHASSIS
1 | | t - FOR SYMBOLS
I —15v _.__3_( L H -5V 5V AND CONVENTIONS ‘ I
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Figure 8-45.

Holdoff and Comparator AGA7
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A B C D E F

Circuit boards have plated-through component holes, This permits soldering from either side of the board.

A (FRONT)

N (REAR)

REF GRID

o
m
@
@
-

=}

(2]

2

)

N
moooooOmMoOgooomm
BmbbhOWLAABAGO

ITOLA-A=-2

Figure 8-46. Horizontal Mode Assembly ABA8 Component Identification




Circuit boards have plated-through
component holes. This permits solder-
ing from either side of the board.

REF GRID
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i - Lte Q2
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o
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A6A9

B B C D

Figure 8-47. Horizontal Preamplifier Assembly ABA9 Component Identification




Service Model 1707A

61768
KBS 190

Circuit boards have plated-through
6 component holes. This permits solder- 6
ing from either side of the board.

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG Loc DESIG LocC DESIG Loc DESIG Loc
c1 Cc-3 | C8s c-4 | Qs c-3 R4 c-4 | R11 D-3
c2 D-4 | C9 B-2 | Q6 c-4 RS D-3 | R12 D-4
C3 D4 | C10 B-4 | Q7 B-3 R6 D-4 | R13 B-3
Cc4 Cc-3 | Q1 c-3 | a8 B-4 | R7 c-3 R14 B-4
C5 c-2 | Q2 c4 | R1 Cc-3 R8 c-4 R15 B-3
C6 c-4 | Q3 C-3 R2 Cc-4 R9 D-3 | R16 B-4
Cc7 cC-3 | Q4 c-4 R3 c-4 R10 D-4 | VR1 D-3

ITOIA=—A—II

Figure 8-48. Horizontal Output Amplitier Assembly A6A10 Component Identification
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Model 1707A

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
SWEEP.MODE & cows wr s anma 5 AUTO/X1 monitor oscilloscope’s vertical sensitivity (using a 1:1
TRIGGER ! in ix sverwrn s v sranvmv i ane svs INT probe) and sweep speed settings are shown below each
Sweepdisplay . . ............. MAIN SWEEP waveform photograph.

SUOPE o s v sre s sz s sp s +
TIME/DIV ... .. 2 mSEC

~l2e5V-

—l2e5V ~
+0e3V-

IV/DIV
0+5MSEC/DIV

«005v/DIV 10V/DIV
OsSMSEC/DIV O«5MSEC/DIV

1TOlA=-A-564A

Figure 8-49. Horizontal Preamplifier and Output Amplifier Measurement Conditions and Waveforms
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Figure 8-50.
Horizontal Mode ABAS8, Preamplifier ABA9 and Output Amplifier AGA10
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Service Model 1707A

c1

SPRAGUE

-]
>
E
=
2

Circuit boards have plated-through
6 component holes. This permit solder- 6
ing from either side of the board.

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LocC DESIG Loc DESIG Loc DESIG LoC DESIG LOC | DESIG Loc
c1 c-4 |Ci15 C-3 | CR12 D-3 | Q6 D2 | A1 C-3 R26 Cc-3
c2 c-4 |C16 B-3 | CR13 F-6 | Q7 B-3 | R12 D-3 | R27 B-3
C3 E-4 | C17 A-3 | F1 B-3 | Q8 B-3 | R13 C-3 | R28 B-2
c4 D-4 | CR1 E-3 F2 B-4 | Q9 B-3 | R14 C-3 R29 A-2
Cc5 D-4 | CR2 E-2 F3 B-4 | Q10 F-5 R15 D-3 | R30 F-4
C6 C-3 |CR3 E-3 4 B-4 R1 E-3 | R16 c-3 R31 F-4
c7 D-3 | CR4 E-2 FS B-4 R2 E-3 R17 A-3 | R32 E-3
c8 E-3 |CRS5 E-3 | L1 B-4 R3 c-2 R18 A-3 | R33 C-3
c9 E-2 | CR6 E-3 | L2 E-4 R4 Cc-3 R19 D-3 | R34 C-3
c10 C-3 | CR7 E-2 | Q1 D-3 | R6 E-3 R20 B-3 | R35 c-2
c11 D-3 | CR8 E-3 | Q2 C-3 | R6 c-2 R21 B-3 | R36 E-4
ci2 D-3 |CR9 E-3 | Q3 D-3 | R? C-3 R22 A-3 | R37 Cc-3
c13 C-3 |CR10 c-3 |4 D-2 | R8 E-3 R23 B-3 VR1 Cc-3
c14 C-3 |CRM F-5 | Qs D-3 | R9 D-2 | R24 B-3 VR2 B-2

R10 E-3 R25 B-3 | VR3 F-4

ITOIA=A-59

Figure 8-51. Gate Assembly A4 Component Identification
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 5. All voltages are referenced to chassis ground. All
SWEEP MODE: i v sen ws psemiman s sis SINGLE indications are nominal and may vary slightly.
INTENSITY 1 oo s s snm e 80 gt 8 normal

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
PISPLAY cocqr oy o wmciss sw v swnees CHOP monitor oscilloscope’s vertical sensitivity (using a 1:1
Vertical coupling (AandB) .. .. ........ GND probe) and sweep speed settings are shown below each
SWEEP MODE . o sovies s b svnis e s AUTO waveform photograph.

INTENSITFYY . v i momimierns s sun wserm e o normal

VW_
W,,w_

2V/0Iv SV/DIV
O«5MSEC/DIV IUSEC/DIV

IV/DIV Oe«2V/0IV
Oe2MSEC/DIV De2MSEC/DIV

ITOIA-A-43

Figure 8-52, Gate Measurement Conditions and Waveforms
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Figure 8-53.
Gate Assembly A4
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Service

Model 1707A

e 1 —

=T ———=
-

———

A3A4A|

A3A4A2

A3A4

A

B C

Circuit boards have
component holes. This permits solder-
ing from either side of the board.

plated-through

REF | GriD | REF | GRID
pESIG | Loc | pEsie | Loc
A1 c7 | L c-1
A2 88 | MP1 c6
c1 D-5 | MP2 B-2
c2 c5 | mp3 A-2
c3 c3 | mp4 D-1
ca c-3 | mMps D-2
cs5 c1 | mpe c6
c6 c-1 | mMP7 D-5
c7 c3 | mp8 c7
cs8 A3 | a1 c4
co c3 | a2 c-3

a3 c-2
ci1 c3 | R1 D-4

R2 c-a
c13 c4 | R3 B.5
cla ca | Ra A5
ci15 A4 | RS B-5
c16 c4 | R6 ca
ci7 A-4 | R7 c-3
ci8 c4 | RS c-3
ci19 A-4 | RO c-3

R10 c-3
c21 A-4 | R11 c2
CR1 c4 | R12 c-2
CR2 c-4 | R13 c-2
CR3 c-4 | R14 c1
CR4 D4 | R15 B4
CR5 c1 | R16 c-4
CR6 c1 | R17 B-4
CR7 B-3 | R18 A4
CRS8 B3 | R19 A4
DS1 B-4 | R20 B-3
Ds2 B-4 | R21 B-5
F1 D2 | R22 c-3

ITOTA-R~-3I

8-50

Figure 8-54. High Voltage Oscillator A3A4 Component Identification



Model 1707A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
POWER .ic oo cosismns ws sim miosis wss ie von e 0k on indications are nominal and may vary slightly.
INTENSETN : coumims ws sie smonss s wa 550 CcCcw

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis ground. The
POWER:; oo o 08 03786h 55 3% salaas o vas on monitor oscilloscope’s vertical sensitivity (using a 1:1
INTENSETY  cox s smaseics s s swisiss 94 & ccw probe) and sweep speed setting are shown below each

waveform photograph.

| SV/DIV
;;‘ Sk ;; SUSEC/DIV

ITOIA—A-45

Figure 8-55. High Voltage Oscillator Measurement Conditions and Waveforms
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Service Model 1707A
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OORT | 1 (CCLERERS

gl L7 T

I g ——— M o, — Y

/ s

m "—; '.‘Iiﬂil}
N

Circuit boards have plated-through
6 component holes. This permits solder- 6
ing from either side of the board.

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG Loc DESIG Loc DESIG Loc DESIG Loc
C1 E-2 CR4 D-3 L4 c-4 R2 E-2 R11 E-4
c2 E-2 CR5 D-3 L5 E-4 R3 E-2 R12 c-4
c3 D-3 | CR6 C-3 L6 B-4 R4 D-2 R13 B-4
ca Cc-4 J1 B-2 L? B-3 R5 c-2 R14 E-3
C5 B-4 J2 c-3 L8 D-4 R6 c-2 R15 D-4
C6 E-3 J3 C-5 LS9 E-3 R7 D-3 R16 c-4
c7 C-3 L1 B-3 MP1 B-4 R8 D-3 R17 C-3
CR1 D-2 L2 c-3 Qi1 D-2 R9 E-3 T1 E-3
CR2 c-2 L3 c-4 R1 E-2 R10 D-4 VR1 E-2
CR3 c-2 VR2 c-2

VR3 D-3

ITOIA—A - g

Figure 8-57. Low Voltage Mother Board A3A1 Component Identification
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Model 1707A

DC VOLTAGE MEASUREMENT CONDITION

1. Set:
POWERMODE . .......... AC Line (115V ac)
POWER sopwn v oo s mave s o o iy sl o on

2. All voltages are referenced to chassis ground. All
indications are nominal and may vary slightly.

Figure 8-58. Low Voltage Power Supply Measurement Conditions
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Figure 8-59.
Power Input and Line Rectifier
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Service

Model 1707A

Circuit boards have plated-through
component holes. This permits solder-
ing from either side of the board.

GRID REF GRID REF GRID

LOC | DESIG Loc DESIG | LOC
D-4 D-3| Q4 E-2 | R12 c-3
c-4 D-3 | R1 E3 | R13 E-2
E-4 F3 | R2 c-3 | R14 E-2
D4 F-3 | R3 E-2 | R15 E-2
B-4 B2 | R4 E-2 | R16 D-3
E-3 B2 | RS E3| T1 c-2
c-3 c-3 | R6 c-3| TPt E-2
B-2 c-3| R7 E-3 | U1 F-2
F-3 A-3 | RS E-2 | VR1 F-3
E-2 c-3 | Ro c-3 | VR2 c-3
F-2 B-3 | R10 E-3 | VR3 c-3
F-2 D2 | R11 F-2 | Xu1 E-2

ITOIA—A -9

8-54

Figure 8-60. Low Voltage Converter Assembly A3A2 Component Identification



Model 1707A

1. Set:
POWER switch

1. Set:
POWER switch

POWER MODE switch

2. Connect:
EXT DC INPUT

observe V

3. Connect:
EXT DC INPUT

observe @

4. Connect:
EXT DC INPUT

observe @

DC VOLTAGE MEASUREMENT CONDITIONS

2. All voltages are referenced to chassis ground. All
indications are nominal and may vary slightly.

WAVEFORM MEASUREMENT CONDITIONS

................. an

vo\,-.
v ov-
Wov_

50v/DIV
IOUSEC/DIV

5. All waveforms are referenced to chassis ground. The
monitor oscilloscope’s vertical sensitivity (using a 1:1
probe) and sweep speed settings are shown below each
waveform photograph.

ITOIA-A - 568

Figure 8-61. Low Voltage Converter Measurement Conditions and Waveforms
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Figure 8-62.

Low Voltage Converter A3A2
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Service Model 1707A

A B c D E F

Circuit boards have plated-through
1 component holes, This permits solder- 1
ing from either side of the board.

2 — e 7 =5 TP5 *= Tpg ®=TP7 == TpPg |
e 4 3

% CRa m e

“ | i ; |. . e s
L)Lyl.'-"uj\a\b 5

REF GRID REF GRID
DESIG Loc DESIG Loc
Cc1 C5 | L2 B-3
cz B-5 L3 E-3
Cc3 B-4 L4 D-4
c4 E-4 LS D-4
C5 E-5 L6 B-3
C6 D4 | L7 E-3
c7 B-3 MP1 Cc-3
cs8 E-2 MP2 C-3
CR1 D-4 | MP3 c-3
CR2 c-4 | T1 D-2
CR3 B-3 | TP1 A-2
CR4 E-3 | TP2 B-2
CRS5 D-4 | TP3 B-2
CR6 D4 | TP4 B-2
CR7 B-3 | TPS E-2
CR8 E-3 | TP6 E-2
L1 c-4 | TP7 E-2

TP8 F-2

ITOIA—A—4

Figure 8-63. Line Rectifier and Filter A3A3 Identification
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Model 1707 A

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set: 2. All voltages are referenced to chassis ground. All
POWER sWItCh .5 o0 ot riv 650 seis vis oha soone » on indications are nominal and may vary slightly,
SCALETLEUM &5 vowen ux n owy 65 @ 95 OFF

WAVEFORM MEASUREMENT CONDITIONS

1. Set: 2. All waveforms are referenced to chassis around. The
POWER SWItCH wow sov v wmomvans v s was os o8 on monitor oscilloscope’s vertical sensitivity (using a 1:1
probe) and sweep speed settings are shown below each

waveform photograph.

;.7 SMV/DIV ;;; SMV/DIV SMV/DIV
SUSEC/ DIV SUSEC/DIV SUSEC/DIV

;:7 SMV/DIV \ ;? SMV/DIV SMV/DIV
SUSEC/DIV SUSEC/DIV SUSEC/DIV

ITOIA-B—|

Figure 8-64. Gate Assembly Measurement Condtions and Waveforms
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HEWLETT ﬂ PACKARD

CATHODE-RAY TUBE WARRANTY

The cathode-ray tube (CRT) supplied in your Hewlett-Packard
Oscilloscope and replacement CRT's purchased from hp are
warranted by the Hewlett-Packard Company against electrical
failure for a period of one year from the date of sale. Broken
tubes and tubes with phosphor or mesh burns are not included
under this warranty. If the CRT is broken when received, a
claim should be made with the responsible carrier. All warranty
claims with Hewlett-Packard should be processed through your
nearest Hewlett-Packard Sales/Service Office (listed at rear of
instrument manual).

We would like to evaluate every defective CRT. This engi-
neering evaluation helps us to provide a better product for
you. Please fill out the CRT Failure Report on the reverse
side of this sheet and return it with the defective CRT to:

Hewlett-Packard Company
1900 Garden of the Gods Road
Colorado Springs, Colorado 80907

Attention: CRT QA
To avoid damage to the tube while in shipment, please follow
the shipping instructions below; warranty credit is not allowed
on broken tubes.

SHIPPING INSTRUCTIONS

It is preferable that the defective CRT be returned in the
replacement CRT carton. If the carton or packaging material
is not available, pack the CRT according to the instructions
below:

1. Carefully wrap the tube in 1/4 inch thick cotton
batting or other soft padding material.

2. Wrap the above in heavy kraft paper.

3. Pack wrapped tube in a rigid container which is
at least 4 inches larger than the tube in each
dimension.

4. Surround the tube with at least 4 inches of packed
excelsior or similiar shock absorbing material; be
sure the packing is tight all around the tube.

Thank you,

CRT Department

HEWLETT-PACKARD COMPANY

1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO, U. 5. A



HEWLETT @ PACKARD

CATHODE-RAY TUBE FAILURE REPORT

DATE

FROM:

NAME

COMPANY

ADDRESS

1. HP instrument MODEL NO.

2. HP instrument SERIAL NO.

3. CRT SERIAL NO.

4. Please describe the failure and, if possible, show the trouble on the appropriate CRT

face below.
4 N\
L =
L Warranty claimed ? Yes No
6. HP Sales/Service Office Repair Order No.

HEWLETT-PACKARD COMPANY 1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO, U. 5. A.
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HEWLETT - PACKARD 5 SALES AND SERVICE

UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road 5.W.
Huntsville 35802

Tel: (205) 881-4591
TWX: 810-726-2204

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 252-5061
TWX: 910-951-1330

5737 East Broadway
Tucson 857

Tel: (602) 208-2313
TWX; 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

3930 Lankershim Boulevard
North Hollyweod 91604

Tel: (213) B77-1282

TWX: 910-499-2170

1101 Embarcadero Road
Pale Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2220 Watt Ave.
Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

9606 Aero Drive
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO
7965 East Prentice
80110

Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Tolland Street
East Hartford 06108
Tel: {203) 289-9394
TWX: 710-425-3416

111 East Avenue
Morwalk 06851

Tel: (203) 853-1251
TWX: 710-468-3750

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Blvd.
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 20007 .
Herndon Station 32814
621 Commonwealth Avenue

o
Tel: (305) 841-3970
TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: B10-766-4890

ILLINOIS

5500 Howard Street
Skokle 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

3839 Meadows Drive
Indianapells 46205
Tel: (317) 546-4891
TWX: 810-341-3263

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8860
TWX: 710-326-6904

MICHIGAN

21840 West Nine Mile Road
Southfield 48075

Tel: {313) 353-9100

TWX: 810-224-4882

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

M
11131 Colorado Ave.

Tel: (816) 763-8000
TWX: 910-771-2087

2812 South Brentwood Bivd.
St. Louis 63144

Tel: (314) 962-5000

TWX: 910-760-1670

NEW JERSEY
W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892-4845

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuguerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

1702 Central Avenus
Albany 12205

Tel: (518) 869-8462
TWX: 710-441-8270

1219 Campvllle Road
Endicott 13760

Tel: (607) 754-0050
TWX: 510-252.0890

B2 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
11797

Tel: (516) 921-0300

TWX: 510-223-0811

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Paint 27262

Tel: (919) 885-8101
TWX: 510-026-1516

OHI0
25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-455-1925

1120 Morse Road
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

2919 United Founders Boulevard
Oklahoma City 73112

Tel: (405) 848-2801

TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portiand 97225

Tel: (503) 292-9171

TWX: 910-464-6103

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX;: 710-797-3650

1021 Bth Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND

Tel: (401) 434-5535
TWX: 710-381-7573

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723

P.0. Box 22813
6300 Westpark Drive
Suite 100

Housten 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VERMONT

P.0. Box 2287

Kennedy Drive

South Burlington 05401
Tel: (802) 658-4455
TWX: 510-299-0025

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 285-3431
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

*WEST VIRGINIA
Charleston
Tel: (304) 768-1232

FOR U.S. AREAS NOT

LISTED:
Contact the regional office near-
est you: Atlanta, Georgia...
Morth Hollywood, California. ..
Paramus, New Jersey . . . Skokie,
Ilfinois. Their complete ad-
dresses are listed above.

*Service Only

CANADA

ALBERTA
Hewlett-Packard (Canada) Ltd,
11745 lasper Ave,

Edmonten
Tel: (403) 482-5561
TWX: 610-831-2431

BRITISH COLUMBIA
Hewlett-Packard (Canada) Lid.
4519 Canada Way

North Burnaby 2

Tel: (604) 433-8213

TWX: 610-922-5059

MANITOBA

Hewlett-Packard (Canada) Ltd.
511 Bradford Ct.

Winnipeg

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch Village Rd.

Suite 206

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613} 722-4223

TWX: 610-562-1952

Hewlett-Packard (Canada) Ltd.
50 Galaxy Blvd,

Rexdale

Tel: (416) 677-9611

TWX: 610-492.4246

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at
the complete address listed
above,

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SACe.l

Lavalle 1171 - 3*

Buenos Aires

Tel: 35-0436, 35-0627, 35-0431
Telex: 012-1009

Cable: HEWPACKARG

BRAZIL

Hewlett-Packard Do Brasil
Le.C Lida.

Rua Frei Caneca 1119

Sao Paulo - 3, SP

Tel: 288-7111, 287-5858
Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
Praca Dom Feliciano 78

Salas 806,808

Porto Alegre

Rio Grande do Sul (RS)-Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
l.e.C. Ltda.

Rua da Matriz 29

Botafoge ZC-02

Rio de Janeiro, GB

Tel: 246-4417

Cable: HEWPACK Rio de laneiro

Hewlett-Packard Do Brasil
Inddstria @ Comercia Lida.
Praca Dom Feliciano 78
Salas 806-8

Porto Alegre RGS

CHILE

Héctor Calcagni y Cia, Lida.
Bustos, 1932-3er Piso
Casilla 13942

Santiago

Tel: 423 96

Cable: CALCAGNI Santiago

COLOMBIA

Instrumentacion

Henrik A. Langebaek & Kier
Lida,

Carrera 7 No. 48-59

Apartado Aereo 6287

Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46

Cable: AARIS Bogota

Telex: 44400 INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdifn
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-Ingenieria
Calie Guayaquil 1246

Post Office Box 3199

Tel: 212-496; 219-185
Cable: HORVATH Quito

EL SALVADOR
Electrbnica

Apartado Postal 1589
Bivd. Venezuela 1231
San Satvader

Tel: 217527; 214895
Cable: ELECTRONICA
San Salvador

MEXICO

Hewlett-Packard Mexicana, S.A
de C.V.

622 Adolfo Prieto

Col, del Valle

Mexico 12, O.F.

Tel: 543-4232; 523-1874

Telex: 0017-74507

NICARAGUA
Roberto Terdn G.
Apartado Postal 689
Edificio Terdn
Managua

Tel: 3451, 3452
Cable: ROTERAN Managua

PANAMA

Electrénico Balboa, S.A.

P.0. Box 4929

Ave. Manue| Espinosa No. 13-50
Bidg. Alina

Panama City

Tel: 230833

Telex: 3481003, Curundu,
Canal Zone

Cable: ELECTRON Panama City

Compadia Electro Medica S.A.
Ave. Enrique Canauval 312
San Isidro

Casilla 1030

Lima

Tel: 22-3%00
Cable: ELMED Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. Box 5167

Ponce de Leon 154

Pda. 3-PTA de Tierra

San Juan 00906

Tel: (809) 725-3342, 722-3342
Cable; SATRONICS San Juan
Telex: SATRON 3450 332

SURINAME
Surtel-Radio Holland N.V.
P.0. Box 155

Paramaribo

Tel: 72118

Cable: Treurniet Paramaribo

URUGUAY

Pablo Ferrando S.A.
Comercial e Industrial
Avenida Italia 2877
Casilla de Correo 370
Mantevideo

Tel: 40-3102
Cable: RADIUM Montevideo

VENEZUELA

Hewlett-Packard De Venezuela
CA

Apartado 50933

Caracas

Tel: 71.88.05, 71.88.69, 71.99.30

Cable: HEWPACK Caracas
Telex: 39521146

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard
INTERCONTINENTAL

3200 Hillview Ave.

Palo Alte, California 94304

Tel: {415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461

E 671
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