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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair
of this instrument. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the instrument. Hewlett-
Packard Company assumes no liability for the customer’s failure to comply with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-
contact to two-contact adapter with the grounding wire (green) firmly connected to an electrical
ground (safety ground) at the power outlet. The power jack and mating plug of the-power cable
meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE.
Do not attempt internal service or adjustment unless another person, capable of rendering first

aid and resuscitation, is present.
USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the cathode-ray tube (CRT) causes a high-velocity scattering of glass fragments
(implosion). To prevent CRT implosion, avoid rough handling or jarring of the instrument.
Handling of the CRT shall be done only by qualified maintenance personnel using approved
safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform any un-
authorized modification to the instrument. Return the instrument to a Hewlett-Packard Sales and Service
Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

I WARNING l

Dangerous voltages, capable of causing death, are present in this instrumer.t.
Use extreme caution when handling, testing, and adjusting.
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General Information

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and service
information for the Hewlett-Packard Model 1707B
Oscilloscope (figure 1-1). This 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. Also located at the rear of
the manual are instruction cards located in an
envelope attached to the inside back cover. These
cards explain the function of each instrument control.
The card is designed to fit the inside lid of the front
panel storage cover.

1-3. This section contains a description of Model
1707B. Instrument specifications are listed in table
1-1. Table 7-2 lists the options available for Model
1707B.

1-4. DESCRIPTION.

1-5. INTRODUCTION.

1-6. The Model 1707B is a general-purpose, wide-
band oscilloscope designed for bench or field service.
The Model 1707B operates from an ac line, dc line
or optional battery pack. The optional rechargable
nickel cadmium batteries provide up to 42 hours of
operation and require a recharge time of approxi-
mately 14 hours. A carrying handle provides ease
of transportation and is adjustable, allowing the
Model 1707B to be placed at an angle for viewing
the CRT.

1-7. VERTICAL CIRCUITS.

1-8. Vertical bandwidth is 75 MHz with a rise time
less than 4.7 ns. Maximum vertical deflection factor

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

1-9. Nine calibrated switch settings provide a
deflection factor range from 10 mV/div to 5 V/div in
a 1, 2, 5 sequence. The vertical verniers permit
continuous adjustment between calibrated steps and
extend the least sensitive deflection factor (5 V/
div) to at least 12.5 V/div.

1-10. With the dual-trace feature, displays can be
obtained on either channel A or B, channels A
and B together, channels A + B, and channels A
— B. Simultaneous display of two signals is possible
in either chop or alternate mode of operation. During
chop operation, channels are switched at an approxi-
mate rate of 400-kHz during each sweep. In the
alternate mode of operation, the signal applied to
each channel is displayed on alternate sweeps.
Triggering is selectable from either A ONLY TRIG
or NORM TRIG position. In the NORM TRIG position,
the instrument triggers on the displayed signal.
In the A ONLY TRIG position, the instrument
triggers on the signal applied to channel A.

1-11. HORIZONTAL CIRCUITS.

1-12. The horizontal circuits provide four types of
sweep displays. The displays are main sweep, mixed
sweep, delayed sweep and external horizontal input.

1-13. Operation of the delayed sweep while in the
main sweep mode provides trace intensification.
The amount of intensification width depends on the
delayed front panel settings. In the delayed mode,
the intensified portion is displayed across the entire
CRT.

1-14. Sweep speed settings from 0.1 usec/div to
2 sec/div (main sweep) and 0.1 wusec/div to
0.2 sec/div (delayed sweep) are available in a 1, 2, 5
sequence. Vernier controls allow continuous adjust-
ment between steps and extend the slowest sweep
to 5 sec/div (main sweep) and 0.5 sec/div (delayed
sweep). Using the magnifier function, the fastest
sweep speed can be expanded to 10 ns/div. The
mixed sweep function provides for simultaneous
display of an input waveform and an expanded
portion of the waveform. The delayed circuits are
calibrated, permitting accurate time difference meas-
urements to be made.

1-15. The main and delayed trigger circuits have
provisions for either internal or external operation.
Choice of trigger coupling is provided; ac/dc, high
frequency reject, and low frequency reject. The
delayed trigger circuit does not have low frequency
reject trigger coupling.

1-16. An external horizontal input allows the use of

an external signal to drive the horizontal deflection
plates of the CRT.

1-1



General Information
Table 1-1.

Model 1707B
Specifications

VERTICAL AMPLIFIERS

MODES OF OPERATION: channel A; channel B;
channels A and B displayed alternately on
successive sweeps (alt); channels A and B
displayed by switching between channels
at approximately 400-kHz rate with blanking
during switching (chop); channel A + channel
B (algebraic addition).

EACH CHANNEL (2)

Bandwidth: (Direct or with Model 10006B
probe, 3-dB down from 50-kHz, 6-div ref-
erence signal from terminated 50-ohm
source.)

DC-COUPLED: dc to 75 MHz.
AC-COUPLED: lower limit is approxima-
tely 10 Hz.
Risetime: <4.7 ns direct or with Model 10006B
probe, 10% to 90% points with 6 div input
step from terminated 50-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 chan-
nel B.

Signal Delay: input signals are delayed suf-
ficiently to view leading edge of input
signals without advanced external trigger.

Input RC: 1 megohm 2%, shunted by approxi-
mately 24 pF.

Input Coupling: AC, DC or GND selectable.
GND position disconnects signal input and
grounds amplifier input.

MAXIMUM INPUT

AC-coupled: t600V (dc + pk ac); rms ac <350V,
5 V/div to 20 mV/div; <150V at 10 mV/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 unchanged; 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

Normal Trigger: on displayed signal.
A only trigger: on signal from channel A.

MAIN TIME BASE

SWEEP

Ranges: from 0.1 usec/div to 2 sec/div (23
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
5 sec/div; vernier uncalibrated light in-
dicates when vernier is not in CAL position.

Magnifier: expands all sweep by factor of 10
and extends fastest sweep to 10 ns/div;
accuracy 5% (including 3% accuracy of
time base).

SWEEP MODE

Normal: sweep is triggered by internal or
external signal.

Automatic: bright baseline displayed in absence
of input signal; triggering is same as normal
above 40 Hz.

Single: in normal mode, sweep occurs once
with same triggering as normal; reset push-
button 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
div or more vertical deflection, increasing to
1 div at 75 MHz in all display modes except
chop; dc to 400 kHz in chop mode.

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

External Input RC: approximately 1 megohm
shunted by approximately 27 pF.
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General Information

Table 1-1. Specifications (Cont’d)

Level and Slope

INTERNAL: at any point on vertical wave-
form displayed.

EXTERNAL: continuously variable from
+1.2V to —1.2V on either slope of trigger
signal. Maximum input, +100V.

Coupling: AC, DC, LF REJ, or HF REJ.

AC: attenuates signals below approximately
20 Hz.

LF REJ: attenuates signals below approxi-
mately 15 kHz.

HF REJ: attenuates signals above approxi-
mately 30 kHz.

TRIGGER HOLDOFF: time between sweeps
continuously variable.

DELAYED TIME BASE

TRACE INTENSIFICATION: intensifies that part
of main time base to be expanded to full
screen in delayed time base mode. Rotating
time base switch from OFF position activates
intensified mode.

SWEEP

Ranges: 0.1 usec/div to 0.2 sec/div (20 ranges)
in 1, 2, 5 sequence; t3% with vernier in cali-
brated position.

Vernier: continuously variable between all
ranges, extends slowest sweep to 0.5 sec/div.

Magnifier: expands all sweeps by a factor of
10 and extends fastest sweep to 10 ns/div;
accuracy 5% (including 3% accuracy of
time base).

SWEEP MODE

Trigger: delayed sweep is armed at end of
delay period.

Auto: delayed sweep is automatically triggered
at end of delay period.

TRIGGERING

Internal: same as main time base.

External: same as main time base. Input RC
is approximately 1 megohm shunted by
approximately 27 pF.

Level and Slope

INTERNAL: at any point on vertical wave-
form displayed.

EXTERNAL: continuously variable from
+1.2V to —1.2V on either slope of trigger
signal.

Coupling: selectable, AC, DC, or HF REJ. AC
attenuates signals below approximately 20
Hz. HF REJ attenuates signals above approxi-
mately 30 kHz.

DELAY (Before start of delayed sweep.)

Time: continuously variable from 0.1 usec to
2 sec.

Time Jitter: <0.005% (1 part in 20,000) of
maximum delay in each sweep.

Calibrated delay Accuracy: £1%; linearity, +0.2%.

MIXED SWEEP

Combines main and delayed sweeps into
one display. Sweep is started by main time
base and is completed by faster delayed
time base.

EXTERNAL HORIZONTAL INPUT

BANDWIDTH: dc to 1 MHz.

COUPLING: dc.

DEFLECTION FACTOR: X1; 1 V/div.
X10; 0.1 V/div.

VERNIER: 10:1 vernier provides continuous
adjustment between ranges.

DYNAMIC RANGE: beam may be positioned to
left edge of CRT with 0 to —5V input.

MAXIMUM INPUT: £100V.

INPUT RC: 1 megohm shunted by approximately
30 pF.

CATHODE-RAY TUBE AND CONTROLS

TYPE: post-accelerator, 22.2-kV  accelerating
potential; aluminized P31 phosphor (other
phosphors available, refer to options).

GRATICULE: 6 X 10 div internal graticule; each
major division consists of 5 subdivisions on
major axes; 1 div=1 cm.

TRACE ALIGN: aligns trace with horizontal grati-
cule line.

BEAM FINDER: returns trace to CRT regardless
of settings of vertical, horizontal, or intensity
controls.

INTENSITY MODULATION: +4V, dc to 1 MHz,
blanks trace of any intensity. Input R equals
1000 ohms £10%.

Maximum Input: 10V (dc plus pk ac).

GENERAL

CALIBRATOR

Type: 1 kHz +10% square wave.
Voltage: 1V p-p +1%.
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Table 1-1. Specifications (Cont’d)
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POWER REQUIREMENTS

AC Line: 115V or 230V +20%, 48 to 440 Hz.

DC Line: 11.5V to 36V.

Battery (optional)

OPERATING TIME: up to 4.5 hours.

RECHARGE TIME: 14 hr minimum charging
time for a fully discharged battery.

LOW BATTERY INDICATOR: power light
flashes to indicate that batteries are dis-
charged and further operation may dam-
age battery.

RECHARGING: batteries are recharging
whenever POWER MODE switch is set to
switch off, full charge is applied; with
POWER switch ON, trickle charge is
applied.

)
7 21/64 (D O
o

O
LDDm@ O
L) .= 5

WEIGHT

Without Panel Cover: net, 24 1b (11 kg); ship-
ping, 35 1b (15.9 kg).

With Panel Cover and Accessories: net, 27 1b
(12.3 kg); shipping, 38 1b (17.2 kg).

With Panel Cover, Accessories, and Battery
Pack: net, 35 1b (16 kg); shipping, 46 1lb
(20.9 kg).

DIMENSIONS: refer to outline drawing.

ENVIRONMENT (Oscilloscope operates within
specifications over following ranges):

temperature 0°C to +55°C; humidity, to 95%
relative humidity to 40°C; altitude, to 15,000
ft; vibration, in three planes for 15 min each
with 0.010-inch excursion, 10 to 55 Hz.

ACCESSORIES FURNISHED: blue contrast filter,
Model 10115A; front panel storage cover,
Model 10101B; two Model 10006B probes;
and one ac power cord with right angle plug.

1-4



Model 1707B

1-17. CATHODE-RAY TUBE.

1-18. The Model 1707B uses a post-accelerator CRT
with a nonglare, rectangular faceplate. An internal
graticule is located on the same plane as the display
to eliminate parallax errors. The CRT has approxi-
mately 22-kV accelerating potential, and 6 vertical
by 10 horizontal divisions. Each division is a square
centimeter.

1-19. A type P31 phosphor is used in the standard
CRT. Other types of phosphors are available by
special order. Refer to Section VII for further infor-
mation about optional and special-order modifi-
cations.

NOTE

Due to phosphor burn sensitivity,
instruments with a P-11 phosphor do
not have the intensified function of

the beam finder.

1-20. WARRANTY.

CAUTION

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

1-21. The instrument is certified and warranted as
stated in the front of this manual. The CRT is
covered by a separate warranty. The CRT warranty
and warranty claim form is 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 CRT warranty page.

1-22. ACCESSORIES FURNISHED.

1-23. Accessories furnished are listed in table 1-1.

1-24. ACCESSORIES AVAILABLE.

1-25. Table 1-2 lists accessories available for the
Model 1707B. The service kit (figure 1-3) is recom-
mended to maintain the Model 1707B.

1-26. INSTRUMENT AND MANUAL IDEN-

General Information

SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

MADE IN U.S\A.

COMPLETE SERIAL NUMBER

7000-A-22

TIFICATION.

1-27. This manual applies directly to Model 1707B
instruments 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.

Figure 1-2. Instrument Serial Number

1-28. Check the serial prefix number of the instru-
ment. If the serial prefix number is different from
that listed on the title page of this manual, refer
to Section VII for instructions to adapt this manual
for proper instrument coverage.

1-29. Technical corrections to the manual are listed
under errata on an enclosed MANUAL CHANGES
sheet (if any).

1-30. INQUIRIES.

1-31. Refer any questions regarding the manual,
the change sheet or the instrument to the nearest
HP Sales/Service Office. Always identify the
instrument by model number, complete name and
complete serial number in all correspondence. Refer
to the rear of the manual for a world-wide listing
of HP Sales/Service Offices.

Table 1-2. Model 1707B Accessories Available

Accessory No. Description

HP Model 10102A | RFI Contrast Screen

HP Model 10103B Battery Pack

HP Model 10104A Viewing Hood (collapsible)
HP Model 10105A | Testmobile Adapter

HP Model 10106A Camera Adapter

Service Kit; contains three

extender boards and one
board puller.

HP 01701-68701

HP Model 10036A | Probe Adapter Kit: probe
tips contained in kit

are designed for use with
probes supplied with
1700-series oscilloscopes.
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Installation

SECTION II

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains instructions for perform-
ing an initial inspection of the Model 1707B. Instal-
lation 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. If damage is found, refer
to the claims paragraph in this section. Retain the
packing material for possible future use.

| WARNING l

Voltages are present inside instrument
when power switch is off and ac power
cord connected.

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

2-6. PREPARATION FOR USE.

2-7. POWER REQUIREMENTS.

2-8. The Model 1707B can operate from either an
ac or dc power source. For ac operation, the Model
1707B requires 115- or 230-volt +20%, single phase,
48- to 440-Hz source that can deliver 50 volt-amperes.

2-9. A sliae switch inside the rear panel power
module (figure 2-1), on the rear panel, determines
115- or 230-volt operation. 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
(0.5 AT for 115V operation) from instrument.

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

e. For 230V operation, move slide switch to left
and install 0.25 AT fuse.

PLASTIC COVER A1F1

LEVER

SLIDE SWITCH
1707A-R-16

Figure 2-1. Rear Panél Power Module

2-10. For dc operation, the Model 1707B requires
from 11.5 to 36 volts, 25 watts maximum. The
2 amp dc line fuse (F1) must be replaced with a
3 amp fuse for DC LINE operation. 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.

CAUTION

Do not change the POWER MODE
switch setting with the instrument on
or with ac or dc power applied to the
rear panel.

a. Turn instrument power off.

b. Disconnect ac or dc power cord from rear
panel.

c. Set POWER MODE switch to desired
position.
d. Connect ac or dc power cord if desired.

e. Turn instrument power on.

2-11. THREE-CONDUCTOR AC POWER CABLE.

2-12. For the protection of operating personnel,
Hewlett-Packard Company recommends that the in-
strument panel and cabinet be grounded. This in-
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Installation

strument is equipped with a three-conductor ac power
cable that, when connected to an appropriate re-
ceptacle, grounds the instrument 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.

2-13. DC PLUG.

2-14. A dc jack is provided for operating from a dc
line. The cable used for the dc power cord should
be 2 wire (grounded) and must be able to carry
2.5A of current with a voltage loss of less than
1 volt.

2-15. BATTERY INSTALLATION.

2-16. To install the battery pack in the Model 1707B,
proceed as follows:

CAUTION

Read operating note on battery pack
before installation.

a. Turn instrument off and remove power cord
from rear of instrument.

b. Move POWER MODE switch to INTERNAL
BATTERY position.

c. Turn instrument on its top and loosen fasten-
ers holding bottom cover.

d. Remove bottom cover.

e. Place battery pack in instrument as shown in
figure 2-2.
NOTE

Use only HP Model 10103B Battery Pack
with the Model 1707B.

SCREWS

3 g \

J Pl 10103B-R-1A

Figure 2-2. Battery Pack Installation

2-2

Model 1707B

f. Install two Dbattery screws (figure 2-2).

g. Connect P1 to J1 (figure 2-2).
h. Replace bottom cover and tighten fasteners.

i. Turn instrument right side up.

CAUTION

If power light is flashing, battery is
discharged. Damage to the-battery may
occur if operated in this condition.
Refer to Section III for battery recharging
operation.

j. Turn instrument on and observe power light.
If power light is on, resume normal operation.

2-17._CLAIMS

9-18. The warranty statement applicable to this
instrument is printed in the front of this manual.
Refer to the front of this manual for the CRT
warranty statement also. If physical damage is found
or if operation is not as specified when the instru-
ment 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.

2-19. REPACKING FOR SHIPMENT.

2-20. If the Model 1707B 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
material. 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 with a test strength of
about 300 lb.

b. Heavy paper or sheets of cardboard to pro-
tect 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-
approved, shock-absorbing material such as extra-
firm polyurethane foam.

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

OPERATION

3-1. _INTRODUCTION.

3-2. This section provides general operating instruc-
tions and applications information for the Model
1707B. Front-and rear-panel controls and connectors
are identified and briefly described in figure 3-1.
Operational adjustments are shown in figures 3-3
and 3-4 and general operating instructions are shown
in figures 3-5 through 3-7.

3-3. _CONTROLS AND CONNECTORS.

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

3-5. BEAM FINDER.

3-6. Pressing this pushbutton increases intensity
and reduces amplifier gain enough to return beam
to viewing area. This enables the operator to locate
beam and determine the action necessary to center
a display (examples: reduce input signal amplitude,
change coupling, adjust deflection factor, trigger
level, dc balance, position controls, or intensity).
When centered properly, the beam remains on the
CRT when the pushbutton is released.

NOTE

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

3-7. SCALE ILLUMINATION.

3-8. 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.

3-9. TRACE ALIGN.

3-10. 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 instru-
ment is moved to a new location and adjustment
made whenever necessary.

3-11. CALIBRATOR.

3-12. The 1-volt, 1-kHz square wave output of the
calibrator can be used for vertical sensitivity calibr-
ation and for divider probe compensation. The ampli-
tude accuracy is +1% and the frequency accuracy is
+10%.

3-13. FOCUS AND ASTIGMATISM.

3-14. Both of these controls are used to obtain
a sharp display. Normally, the ASTIGMATISM con-
trol need not be readjusted once it is set.

3-15. COUPLING.

3-16. This lever 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 waveforrps
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 zero volt reference.

3-17. DISPLAY.

3-18. This switch selects the type of display. Input
signals may be displayed either singly or simultane-
ously as explained below.

3-19. Position A displays channel A input signals.
3-20. Position B displays channel B input signals.

3-21. Position A+B displays the algebraic sum of
the channel A and channel B input signals.

3-22. 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 400 kHz. This mode should be used to display
low frequency signals. A ONLY TRIG should be
used in the CHOP mode for stable triggering.

3-23. ALT position presents each channel on
alternate sweeps. This mode should be used to dis-
play high frequency signals. If the channel A and B
signals are time related, A ONLY TRIG will provide

3-1
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Figure 3-1. Controls and Connectors

3-2



€€
(p,3u0))) S1038UUO)) puE S[OIJUO))

‘¢ By
(GINI'T
O ut pasn dure ¢) NI O 1deoxa uonesado e -apow JHAMS NIVIL
$9) ® 10] asnj mo[q-mo[s dwe g ‘jSNJd 6C 'Y [PUURYD WO PIALIP ut[dnod ] CIC
JOIS9POUL Te J0F.05T; M019-AO] ¢ dsnd St [euSts 1851 [PULIU] DML AINO V reusts 10851y deams pake[ep $199198 D(1/OV ‘9% ut awry deams sonuo) AIA/HNIL urewr ‘¢l
"uofyeaado suyf op 30f gRdut amod "ANTIT Od 3¢ Sy “Keydstp Jo uonIsod [BIUOZILIOY dUY puE
‘uoneado Kwpeq [P e 'ZHY QE9A0q R S[OUBIS as1e0d s[ou0) "NOLLISOd TVINOZIMOH bl
o . B ¢ ¢ 10381y deams poekep sajenua)y FHY AH ¢C
-ur 10 aul[ o ‘dul] 2p $IRPS HAOW HHMOd 'T¢ LIV 10 JOHD 'd+V 'd ) ’ 3 “LOANI ZRIOH LX % ‘dAdMS AIXIA
‘Y [puueyp jo apowt Le[dsIp s19[S AV IdSIA '8¢ 10 AHAVTAC ‘NIVIU $199198 ‘Ke[dstp dooms ‘g1
“YOJIMS 1030998 dUI] puB ‘sowr) U9} !
(A0€Z 103 mo[q-mo[s duwe ¢z'( ‘ACG] 103 Mmo[q . payrugew st dooms ‘uonyisod O TX Ul HVINIMS 73 “opow NTVIA ut doams Jo
-mo[s dwe ()g°()) ISNJ AUI[ I8 SUMBIU0D d[Npow ‘fyejod g Puueyd spnuo) ALIMVIOL 9 LS P IO b\ S
Tmog ‘ouyy o8 moiy ynduy Baod "ANIT IV 09 ‘[eusis 038wy Juikjdde ut sy deams sponyuo)) AIA/HINLL P2AePp  ‘ZI
£q Auo para8Suy st doams UIRA ~ .
“1009uu0o jndur sixe-7 LAdNI SIXV Z 6% ‘wonsod yuajop SIS PISSart), =6 TN WHON. 4 doam
VO S0P [Ny JO Jno ST [01ju0d 9t . g1 Swikrd poAe[ap spejs jeyy [eusts W uo jurod
“egidue -19A 1YY uayM SIYSTT "TVONN MHAINMEA 9€ oge1 zp] Op PA0qE [euSTS WIFLY FuIA] apnyduwe s30070G okePp TT
k i ) . - 15 103 P 109198 "THAHT HADD THL PARPP
[euxe 03 Indu] "[NJNI ZIMOH IXH ‘8% de Aq deams paiwdsuy 1o [eu i ) 2
‘euss 151 -8113 Jo eouasqe urdeams onewomy ‘OLNV B S AL PR30
‘ured wydwe [Bjuoz ) doams pakerap Jo ado[s §109[ag "ado[s pake[ep Cg ) - suonsod payeIqI[es ussmIaq oty dooms Jo [0}
-uoy 1T syumed YHINYHA ZHoY 3Xe Ly WYON/OLNV '€a 400 SnoNUTIU SAPIAGIT WHINYHAA POAEPP 0T
‘mndur 1B3F
; . y e - . st deams uayMm sajeoIpul JYSI 19sal .
SJUWAINSEAW PAJRII[Ed 0] AIBSSIOAU 10J0R] [eute)x0 doams pakea(] "SLOANI DINL IXA 7€ jpomam g1 ; il T
uonyII[p [BINIBA  S199[PS  AIA/SLIOA 9F ‘apowr doams T THNIS ut doams 3989y [HSHY @6 poke[p Jo ME)s pue dooms UBW Jo jAw}S
‘ndut 103 -uoyerado usamjaq Ae[pp aw} $309198 HINLL AV IAA 6
gms ATA/SLTOA 81y [euie)xd doams U\ "SLNINI DIYL LXH €6 e .
Jo suoyisod pajRIqI[Ed UM  AIp/SI[OA dooms [ewrou 10 A[Fuls s3I HTHNIS T8 1ods
Jo sjusurisn(pe SNONUPUOD SIPIAOL “IOTUISA  °Cp ‘doams sjae)s jeyy [euds £[[Ew03Xe 10 A|[RUINUT Funyum jo ssoupunoasysnpy ‘WSLLVINOLLSY '8
1088 urew jo odo[s sjoag ‘odo[s urew g T ﬂw_ f oy = s
Yorms ATA/SLTOA J° %mﬂw.ﬁ wMﬁ:m um wEM& daoms %w%m_wﬁ .OMM,.H 5 04 TF 3[0A T 18
Burpes yym Byrdwe 2jeqIed 033snlpy IVD b *Sute881y Jo opow YN AS AINT T © $199[08 aaem axenbs zpy-1 sepraoid 'TOA 1 TVD 'L
. ue r 10q Suissaada 5 £
“Ke(dstp Jo uonisod [EON19A SIUEA ‘NOLLISOd '€¥ LATT PES. (AL AELHAEN a OO . - il s A ouy] oo [euoz
Qi 1= 110y YyM 20ea uSTe 0} 3SNIPY NOTTV HOVEL 9
‘paje}Ol ST IDTUIDA UM 9B} . y s
JO 171y [BonIeA SzIWIUIW 0} ISulpY TV O TF RIL/OLAY “uonRUTWM]T
ZHY 91 Moppq . a[e0s jo ssaujysLq spopuo) "WNTI ATVOS ¢
-agess seyrdwe (IND) speusis 10851 doams urew sojenuN Y PHY AT 1€ “H”MM__M_MMMMM QMM\“M%MMMMW Hc “M_HM - -
spunotd 10 ‘reudis jndur jo w::&-.—ou Oa ) ) 4 iC iC 5 Y Top wr, Semuts Sy GND0A
poatp 0 (Qy) eanweded spoeg ‘Surdnod Ty ZHY (¢ 2A0qe s[eudis T st awn g .
- 19851y deems urew sojenuaNy rHY AH 0 J7OPIOY INHON ‘SI00MS usem3aq wE.G .wo _mbzcw “posaeyosIp
-uod QN 0} seuuod [eusis jndu \LAINI ‘0F “Furdnooa snonunuod sepraotd “JAOdTOH HADOIYL 'S8T M meaw—mmm_* %&MMMMME ﬂm_w\”:wﬂ%wwm hmwﬂc .w:&oo omm
[eudis 1283w deams urew sp9pPS DA/OV 68 . I v : i .
yoyms A1d/HINIL -0[[10s0 Futuang 10§ Yo3ms 3330, 'NO-HHMOd '€
(Bueasin Jedoid WigjuIRUL ‘doams urew 10§ SuLIsuy urew jo suoryisod pajeaqI[ed usemiaq doams jo
0}, [poRn. oG SMul LAY JTT) OMAS: ops0d dooms [BUII)XD 10 [BUIDIUL m.aoﬂow .,rx.m\ INI 'S8 [01)u0d snonunued SaplAcld YYINYHA urew L1 ) oA
W0y UG pomasty B epow LIy Summora o) Aeldsip swmiey WHAANIA WVAH 2
opowr [Ty ur 1deoxo [eudis pakerd ‘sdoams pake[ap 10 Sunpdsuy ‘uorgtsod Ty ut jou STYHINYIA paAR[ep 10
*SIp U0 SW0AFLY JusWnNHSUL "HILL WHON 4 dooms [RUIINXD I0 [BUIDIUL §109[0S .FWM\EZH A urew 1pYje waym SIYSTT TTYONN YAINYHA 91 “Ledsip jo ssowjystiq sjo3uo) "ALISNALNI T

uonerad()

LOLT PPOIN



Model 1707B

10.

11.

12.

13.

14.

15.

INTENSITY. Controls brightness of display.

BEAM FINDER. Returns display to viewing
area.

POWER-ON. Toggle switch for turning oscillo-
scope on and off. Light illuminates when power
is on. 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 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.

delayed VERNIER. Provides continuous con-
trol of sweep time between calibrated positions
of delayed TIME/DIV switch.

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

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

sweep display. Selects MAIN, DELAYED or
MIXED SWEEP, or EXT HORIZ INPUT.

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

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

17.

18.

19.

20.

21.

22.

23.

24.

26.

VERNIER UNCAL. Lights when either main
or delayed VERNIER is not in CAL position.

main VERNIER. Provides continuous control

of sweep between calibrated positions of main
TIME/DIV switch.

TRIGGER HOLDOFF. Provides continuous
control of time between sweeps. NORM holdoff
time is minimum.

main TRIGGER LEVEL. Selects amplitude
point on trigger signal that starts main 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 either
internally or externally.

SINGLE. Selects single or normal sweep
operation.

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

AUTO/NORM.
a. AUTO. Automatic sweepin absence of trig-

ger signal or triggered sweep by ap-
plying trigger signal above 40 Hz rate.

b. NORM. Main sweep is triggered only by
applying trigger signal.

SWP MAG. In X10 position, sweep is magnified
ten times.

HF REJ. Attenuates delayed sweep trigger
signals above 30 kHz.

AC/DC. Selects delayed sweep trigger signal
coupling.




Operation

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

INT/EXT. Selects internal or external sweep
triggering for delayed sweeps.

INT/EXT. Selects internal or external sweep
triggering for main sweep.

AC/DC. Selects main sweep trigger signal
coupling.

HF REJ. Attenuates main sweep trigger
signals above 30 kHz.

LF REJ. Attenuates main sweep trigger signals
below 15 kHz.
NOTE

Depressing both HF REJ and LF REJ
selects a LINE SYNC mode of triggering.

main slope. Selects slope of main trigger
signal that starts sweep.

EXT TRIG INPUTS. Main sweep external trig-

ger input.

EXT TRIG INPUTS. Delayed sweep external
trigger input.

delayed slope. Selects slope of delayed sweep
trigger signal.

VERNIER UNCAL. Lights when either ver-
nier control is out of full clockwise CAL
detent position.

B POLARITY. Controls channel B polarity.
DISPLAY. Selects display mode of channel A,
B, A+B, CHOP or ALT.

trig.

a. A ONLY TRIG. Internal trigger signal is
derived from channel A.

40.

41.

42.

43.

44.

45.

46.

47.

b. NORM TRIG. Instrument triggers on dis-
played signal except in ALT mode.
ALT mode is triggered on com-
posite sync (LF REJ must be used to
maintain proper triggering).

INPUT. Input signal connects to BNC con-
nector.

coupling. Selects capacitive (AC) or direct
(DC) coupling of input signal, or grounds
(GND) amplifier stage.

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. Provides continuous adjustments of
volts/div between calibrated positions of
VOLTS/DIV switch.

VOLTS/DIV. Selects vertical detlection
factor necessary for calibrated measurements

ext horiz VERNIER. Permits 10:1 hori-
zontal amplifier gain.

EXT HORIZ INPUT. Input to external
amplifier.

Z AXIS INPUT. Z-axis input connector.

AC LINE. Power input from ac line. Power
module contains ac line fuse (0.50 amp slow-
blow for 125V, 0.25 amp slow-blow for 230V)
and line selector switch.

POWER MODE. Selects dc line, ac line or in-
ternal battery operation.

DC LINE. Power input for dc line operation.
FUSE. 2 amp slow-blow fuse for all modes of

operation except DC LINE (3 amp used in DC
LINE).

Figure 3-1.
Controls and Connectors (Cont’'d)
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the most stable triggering. If the two signals are
not time related, then NORM TRIG should be used.

3-24. TRIG.

3-25. This switch selects the signal to be used as
the internal trigger signal. In A ONLY TRIG position,
the signal on channel A is used as the internal trig-
ger signal. In NORM TRIG position, the instrument
triggers on the signal being displayed, except in ALT
mode. In ALT mode, the instrument triggers on the
composite sync signal and LLF REJ trigger coupling
should be used to maintain stable triggering.

3-26. B POLARITY.

3-27. This switch inverts the channel B display
180 degrees. This switch can also be used to present
an A—B display. Set DISPLAY to A+B mode. Put
B POLARITY switch in INVT position. Display
observed is A—B.

3-28. SWEEP DISPLAY.

3-29. This switch, mounted concentric to the main
and delayed TIME /DIV controls, determines the hori-
zontal sweep display modes. Modes are EXT HORIZ
INPUT, MAIN SWEEP, MIXED SWEEP and DE-
LAYED SWEEP. The function of each mode is as fol-

lows:

3-30. EXT HORIZ INPUT.

3-31. In this mode, the CRT horizontal plates are
driven by an external source.

3-32. MAIN SWEEP.

3-33. 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.

3-34. MIXED SWEEP.

3-35. In this mode, the first portion of signal is
referenced to the main time base and the expanded
portion is referenced to the delayed time base.
Turning the DELAY TIME control varies the amount
of display controlled by the delayed time base.

3-4
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3-36. DELAYED SWEEP.

3-37. Main sweep is not displayed in this mode.
The sweep speed is controlled by delayed TIME/
DIV.

3-38. TIME/DIV.

3-39. Main and delayed TIME/DIV switches
determine the amount of time to sweep horizontally
one graticule division. Both switches are concentric
and interlocked so the delayed sweep is always
faster than the main sweep. Main sweep speeds are
selectable by main TIME/DIV in 23 ranges from 0.1
usec/div to 2 sec/div. Twenty ranges of delayed
sweep speeds from 0.1 usec/div to 0.2 sec/div are
provided by delayed TIME/DIV. By using the
SWP MAG switch, a display can be expanded 10
times, increasing the fastest sweep to 10 ns/div.

3-40. VERNIER.

3-41. Sweep speeds are calibrated to the TIME/DIV
switch 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 VER-
NIER control extends the slowest sweep to at least
5 sec/div. The vernier controls are useful for making
continuous adjustments of sweep speed, however,
TIME/DIV readings are uncalibrated.

3-42. TRIGGER LEVEL.

3-43. 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 +1.2V to —1.2V along the
sync signal. Delayed TRIGGER LEVEL has no
function when AUTO/TRIG is set to AUTO.

3-44. TRIGGER HOLDOFF.

3-45. This adjustment is a dual purpose control.
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 trig-
gering on high frequency waveforms. As the control
is rotated further out of detent position, it functions
as a trigger holdoff and allows the instrument to
synchronize on complex waveforms.

3-46. SLOPE.

3-47. These switches determine whether the sweep
triggers on the positive-going (+) or negative-going
(—) portion of the sync signal. When the AUTO/
TRIG is set to AUTO, the delayed slope control
has no function.
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1707B-R-11

Figure 3-2. Sweep Combinations

3-48. SWEEP MODE.

3-49. This group of switches 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 of 40 Hz
or greater is applied, it overrides free-run operation
and triggers the sweep. Due to the presence of a
base line, the auto sweep mode can be used for most
applications. Use NORM if the sync signal is erratic
or is less than 40 Hz. The sync input signal is always
needed in NORM to generate a sweep. When the
SINGLE pushbutton is engaged, the sweep is
generated only once. To sweep again, push RESET
pushbutton and release. This arms the sweep circuit.
This feature is particularly useful for viewing or
photographing single transient waveforms.

3-50. When AUTO/TRIG is set to AUTO, the de-
layed sweep starts at the end of the delay time.
When AUTO/TRIG is set to TRIG, the delayed sweep
is started by the first sync signal after the delay time.

3-51. TRIGGER SELECTION.

3-52. Main and delayed trigger source is selected
by this group of switches. In the INT position, sweep
is synchronized to the vertical deflection signal.
When EXT is selected, the sweep is triggered by sync
signals applied to the EXT TRIG INPUTS connector.

3-53. The trigger coupling switches 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 dec component of a sync signal and passes only
the ac component. AC coupling does, however, at-
tenuate signals below 20 Hz. The LF REJ switch at-
tenuates signals below approximately 15 kHz and is
used, for example, to prevent power line or other
low frequency signals from triggering the sweep. The
delayed trigger circuits do not have a LF REJ switch.

The HF REJ switch attenuates signals above approxi-
mately 30 kHz and can be used to prevent high
frequency noise from triggering the sweep.

3-54. MAGNETIC INTERFERENCE.

3-55. The CRT is provided with a mu-metal shield
for protection against magnetic fields. Due to the
sensitivity of the CRT, it is possible that strong mag-
netic fields from nearby motors, ac line transformers,
etc., may still result in noticeable beam deflection.
In this event, reorient or relocate the instrument with
respect to the interfering device.

3-56. BATTERY RECHARGE OPERATION.

NOTE

Use only the HP Model 10103B Battery
Pack with the Model 1707B.

3-57. To recharge Model 10103B Battery Pack, pro-
ceed 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. This
sends 400 milliamperes of charge current to the bat-
tery. Recharge time is approximately 14 hours. (With
the ac POWER switch set to ON, a trickle charge
of approximately 40 mA is applied to the battery.)

3-58. PREOPERATIONAL ADJUSTMENTS.

3-59. INITIAL TURN-ON.

3-60. To place the Model 1707B into operation, per-
form the following steps:

a. Set INTENSITY to full counterclockwise.

3-5
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b. A Set vertical POSITION A and B to midrange.
c. Set DISPLAY to desired mode of operation.
d. Set VOLTS/DIV to 5V.

e. Set channel A and B verniers to CAL detent.
f. Place B POLARITY to NORM.

g. Set vertical coupling channel A and B to

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.

1. Set main AUTO/NORM to AUTO.
m. Set main INT/EXT to INT.

n. Set sweep display to MAIN sweep.

CAUTION

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

0. Apply operating power and allow 15 minutes
warmiup time.

p. Set INTENSITY so that trace is just visible.

g. Connect signal(s) and proceed with meas-
urements.

3-61. FOCUS AND ASTIGMATISM ADJUST.

3-62. To adjust FOCUS and ASTIGMATISM pro-
ceed as follows:

a. Set all pushbuttons out.

b. Set Model 1707B channel A controls as
follows:

VOLTS/DIV ... .01
DISPLAY. . ..coivvinensmnnsnssssimsnsss A
POSITION :i:a: 00005 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.

3-6
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3-63. OPERATING PROCEDURES.

3-64. Figure 3-5 through 3-7 are operating plates
containing step-by-step operating procedures indexed
to photographs.

3-65. OPERATORS PERFORMANCE

CHECK.

3-66. The operation of the Model 1707B 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 display modes and 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 pre-
vious steps. If any of the results are unobtainable, .
refer to Section V, Performance Checks and Adjust-
ment Procedure, or Section VIII, Schematics and
Troubleshooting.

a. Set Model 1707B controls as follows:

channel A VOLTS/DIV :cciisiswsnssss .02
channel A coupling .................... A
channel A vernier................... CAL
DISPIUAY ... . oo e im0 rs v § 5558 5556 55 8 05 406 A
BT v 5 i o s £ i g A ONLY TRIG
BPOLARITY ..................... NORM
main VERNIER ........ccoieeieeies CAL
delayed VERNIER . ................. CAL
sweep display ............. MAIN SWEEP
main TIMBZDIV... . ...z mess .5 mSEC
delayed TIME/DIV ................. OFF
DELAYTIME ....................... 3.00
AUTO/NORM. . . .isaeiwssmismesnes AUTO
AUTO/TRIG .........0........... AUTO
main INT/EXT ..........ccccciiviiens INT
delayed INT/EXT. .::inisnerwismesas INT
delayed slope ...................... ... +
main SloPpe. i o vwvamsswsin wiissmsomeswns +
main TRIGGER LEVEL ...... as required

for stable triggering
TRIGGER HOLDOFF ............ NORM
SWPMAG . ... oo X1

b. SetINTENSITY, FOCUS and POSITION con-
trols for desired display in center of screen.

c. Connect CAL 1 VOLT output to channel A
INPUT using the X10 probe.

d. Adjust main TRIGGER LEVEL for stable
display. Observe approximately 5 positive-going
pulses with an amplitude of 5 div.

e. Set delayed TIME/DIV to .2 mSEC. Observe
intensified portion of sweep.
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NOTE

Intensified portion should cover 4
to 5 divisions.

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

g. Set sweep display 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 in-
tensified portion moves smoothly along display.

j. Set delayed AUTO/TRIG control to TRIG.

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

l. 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 counterclockwise to
stop. Observe 15 or more pulses between first
and eleventh graticule lines.

o. Disconnect calibrator signal from vertical am-
plifier.

p. Set main TIME/DIV to .1 SEC.

q. Set main TRIGGER LEVEL to full clockwise
position.

r. Set main AUTO/NORM to NORM.
s. Select SINGLE operation.

t. Press RESET pushbutton. Reset indicator
should go on. Observe no sweep.

u. Rotate main TRIGGER LEVEL to full counter-
clockwise position. Observe one sweep and reset
indicator goes off after sweep.

v. Set AUTO/NORM to AUTO.
w. Press RESET pushbutton. Observe one sweep.

3-67. OPERATING INFORMATION.

3-68. The following paragraphs provide additional
information concerning the use of some specific
functions.

Operation

3-69. AUTO VERSUS NORM.

3-70. In AUTO operation, there will always be a base
line. A trigger signal of 40 Hz or higher overrides
AUTO operation and produces a stable pre-
sentation. Adjustment of main TRIGGER LEVEL may
be necessary for a stable display. If the trigger is
less than 40 Hz, or if it is unstable, NORM opera-
tion should be used. A trigger signal is always
needed in NORM operation to generate a sweep.

3-71. AUTO VERSUS TRIG.

3-72. Auto delayed sweep operation is achieved
when AUTO/TRIG pushbutton is out. This causes
the delayed sweep to start at the end of delayed
time as set by the DELAY TIME control.

3-73. AC VERSUS DC.

3-74. Ac coupling removes the dc level of trigger
signals operations. Use of the LF REJ control prevents
low frequency noise from triggering the sweep.

3-75. MIXED SWEEP.

3-76. In this mode, the first part of the present-
ation is displayed on a time base set by the main
TIME/DIV switch. The last part of the presentation
is displayed on a time base set by the delayed TIME/
DIV switch. The delay between the start of the
main sweep and the start of the delayed sweep is
determined in part by the DELAY TIME control.

3-77. DELAYED SWEEP.

3-78. Signals can be displayed at 100 ns/div with
3% accuracy. Displays can also be expanded up to
10 ns/div (X10 magnification) with 5% accuracy.
This expansion permits viewing critical rise time or
signal shapes with increased resolution. The portion
to be expanded is selectable 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 delayed sweep operation is selected.
Because the sweeps are independent, the main
VERNIER may be out of CAL position while the
delayed sweep is still calibrated.

3-79. 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.

3-80. LINE SYNC.

3-81. Line sync is selected by depressing both
main HF REJ and LF REJ pushbutton. This method
of time base synchronization is useful when observing
waveforms that are time-related to the line frequency.

3-7
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ﬁ %) 17078 osciLLoscopE
INTENSITY

DELAY
TIME

CHANNEL A

VOLTS/DIV VERNIER UNCAL VOLTS/DIV

RESET AUTO

POSITIONW

Focus
TIME/DIV
= MIXED SWEEF
O
BEAM SCALE ILLUM | / MAL
FINDER DELAYED /
SWEEP!
on TRACE ALIGN
l  — VERNIER
l AL VOLT VERN —~ UNCAL @
POWER TRIGGE HOLD
O ASTIGMATISM TRIGGER O OFF tRiGGER
LEVEL LEVEL
CHANNEL B

.9 oa @ ©
A il
HiTE @ TRIG SINGLE
- POSITION
HF AC INT INT AC

lllrlm

LINE

AC GND DC

REJ DC EXT EXT DC HF. REJ LF.REJ

DC BAL
@) INPUT,

@ AC GND DC

/)

DC BAL

=
[/ . INPUT

I'“"G Cl )

1. Set DISPLAY to A.

2. Set channel A coupling to GND.

3.  Set trig to NORM TRIG.

4. Set sweep display to MAIN SWEEP.

Set AUTO/NORM to AUTO.

'Cﬂ

6. Adjust channel A DC BAL for minumum ver-
tical shift while rotating channel vernier
between CAL and maximum attenuation.
attenuation.

7. Set DISPLAY to B.

8. Repeat steps 2 through 6 for channel B.

NOTE

If trace is not on CRT, press
BEAM FINDER and adjust DC BAL
until trace remains on screen

1707B-R-1A

3-8

Figure 3-3. DC BAL Adjust
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©)

BEAM

FINDER

4 %) 17078 osciLLoscopE
INTENSITY

DELAYED/

SWEEP;

TRACE ALIGN ’

VERNIER

TRI
ASTIGMATISM TRIGGER

EVEL
CHANNEL A CHANNEL B ©
VOLTS/DIV VERNIER UNCAL VOLTS/DIV

CAL |

HF ac
REJ DC

©
CAL 1 VOLT m| 'vEF«N(a)UNnAL@

AUTO
® RIG SINGLE NORM  X10

‘ HooodBo
INPUT ® . .TR,G
INPUTS JJ

POSITION m

N— MAIN
O SWEEP

TIME/DIV
MIXED SWEEF
1%}

VERNIER

oD
O OFF TRIGGER
LEVEL

RESET ayto X1

INT INT AC LINE
EXT EXT DC HF.REJ LF.REJ

1. Set DISPLAY to A.

2. Connect CAL 1 VOLT output to channel A
INPUT, using the Model 10006B 10:1 probe.

3. Set channel A coupling to DC.

4. Set channel A VOLTS/DIV to .02 and vernier

to CAL (detent).

5. Set main TIME/DIV to .5 mSEC.

6. Adjust channel A CAL for exactly 5 div of

vertical deflection.

7. Set DISPLAY to B.

8. Repeat steps 2 through 6 for channel B.

1707B-R-2A

Figure 3-4. CAL Adjust
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—

INTENSITY

©)

BEAM
FINDER

=) 17078 OSCILLOSCOPE DFLAY W
POSITION

FOCUS
TIME/DIV
MIXED SWEEP
SCALE ILLUM 9 oL MAIN
LUM |
DELAVED/ O SWEEP
@ SWEEP! \_@
TRACE ALIGN} : 1
@ VERNIER VERNIER
CAL 1 VOLT } VERN@UNCAL @
o TRIGGE HOLD
ASTIGMATISM, TRIGGER O OFF TRIGGER
(O) LEVEL' LEVEL

CHANNEL A CHANNEL B
VOLTS/DIV VERNIER UNCAL VOLTS/DIV @

CcAL
AUTo\ RESET Auto Xt
® G SINGLE NORM x

POSITION . . . - 3‘2’2
HF AC INT INT AC LINE
REJ DC EXT EXT DC HFREJ LF.REJ

B POLARITV

\° 8@ 00 J

ALGEBRAIC ADDITION

Set DISPLAY to A + B.

—

2. Connect signals to be added to the channel A
and B INPUT connectors.

3.  Set both VOLTS/DIV and verniers to similiar
settings.

4. Set time base controls as required to obtain
desired display.

5. Set B POLARITY to NORM.
6. The resultant display represents the algebraic
sum of channel A and B signals.
DIFFERENTIAL OPERATION

A. Perform steps 1 through 4 of algebraic addition
operation.

B. Set B POLARITY to INVT.

The resultant display represents the difference
between channel A and B signals.

Q

1707B-R-3A

3-10

Figure3-5. Algebraic Addition and Differential Operation
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\

DELAY
17078 OSCILLOSCOPE e
INTENSITY FOCUS POSITION 8
TIME/DIV /
@ MIXED SWEEP
Q :
BEAM SCALE ILLUM | AVED/
DEL
FINDER SWEEP! \@ ™ 2
TRACE ALIGN
ON rrrrrrrr o
@ VERNIER 6
CAL 1 VOLT ‘ VERN@UNCAL @
POWER o TRIGGE HOLD
ASTIGMATISM, TRIGGER O OFF TRIGGER
LEVEL LEVEL
CHANNEL A CHANNEL B @
VOLTS/DIV vsnmsn UNCAL VOLTS/DIV @ 1 4
—
CAL
570 | RESET auto X1
B PO ® @ TRIG SINGLE NORM  X10
swp
Posmow - POSITION MAG 3
HF Ac INT INT AC LINE
AC GND e REJ DC EXT EXT o2
==
=
DC BAL 0= DC BAL . AN
. INPUT INPUT @ TRIG
INPUTS

©
e

‘ 1. Apply signal to channel A INPUT.
| 2. Set main TIME/DIV to desired sweep speed.
3. Select INT or EXT as desired. If EXT'is selected,
connect trigger to main EXT TRIG INPUTS.
4. Adjust main TRIGGER LEVEL for stable trig-
gering.
5. Set AUTO/TRIG to AUTO.
6. Set delayed TIME/DIV to desired sweep speed.
7. Adjust DELAY TIME so intensified portion of

trace is over area of trace to be investigated.

Set sweep display switch to DELAYED
SWEEP. Intensified portion of main sweep is
now displayed across entire CRT.

If jitter is observed on delayed sweep, set
AUTO/TRIG to TRIG. This allows the in-
strument to trigger on the signal of interest
and reduces jitter.

NOTE

If EXT triggering 1is selected,
then trigger must be applied to delayed
EXT TRIG INPUTS.

10. Adjust delayed TRIGGER LEVEL for a stable

display.

1707B-R-4A

Figure 3-6.

Delayed Sweep
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1. Connect the signal to channel A INPUT.

2. Set trig to A ONLY TRIG or NORM TRIG, as
desired.

3.  Set main and delayed INT/EXT as desired. If
EXTis selected, connect trigger signals to main
and delayed EXT TRIG INPUTS.

4. Set main and delayed TIME/DIV to desired
sweep speeds.

5.  Adjust main and delayed TRIGGER LEVEL for
stable triggering.

6. Set sweep display to MIXED SWEEP.

7. Adjust DELAY TIME until desired waveform
combination is displayed.

1707B-R-5A

Figure 3-7. Mixed Sweep
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Theory

SECTION IV

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains functional descriptions
keyed to an overall block diagram of the instrument,
and simplified block diagrams of circuit groups. A
detailed explanation of circuit functions, keyed to the
schematics, is provided after the block diagram dis-
cussion. The schematics are located in Section VIII.

4-3. BLOCK DIAGRAM DISCUSSION.

4-4. An overall explanation of circuit operation
based on block diagrams (schematics 1 and 2) is pre-
sented to generate a basic understanding of the
instrument. For simplicity, the block diagrams are
drawn for function and do not show all circuit details.

4-5. This instrument consists of a CRT, line
rectifier, gate assembly, and three modules. The
modules are as follows: (1) vertical amplifier module
containing attenuators, vertical preamplifier, delay
line, and vertical output amplifier; (2) a horizontal
amplifier module containing trigger assembly, hori-
zontal mother board, main and delayed integrators,
main and delayed sweep time assemblies, holdoff
and comparator assembly, horizontal mode assembly,
horizontal preamplifier, and horizontal output ampli-
fier; and (3) power supply module containing low
voltage mother board, low voltage converter, low
voltage rectifier and filter, high voltage oscillator,
and high voltage multiplier.

4-6. INPUT ATTENUATOR. (See schematic 1.)

4-7. The attenuators are compensated voltage-
divider types. They provide division ratios of 1, 2, 5,
10, and 100, giving nine separate sensitivities. Each
decade, input sensitivity range has an input capaci-
tance adjustment and an attenuator compensation
adjustment. Coupling (AC, GND, and DC) is also
controlled in the attenuator stages.

4-8. VERTICAL PREAMPLIFIER.

4-9. The vertical preamplifier provides amplifi-
cation 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 in-
ternal triggering. Channel switching, chop operation,
and display mode are also accomplished in the ver-
tical preamplifier (schematic 7).

4-10. DELAY LINE.

4-11. The delay line provides approximately 160-ns
delay to the vertical signal, allowing the horizontal
circuits sufficient time to react to the trigger signal
so that the event caused by the trigger can be
observed on the fastest sweep.

4-12. VERTICAL OUTPUT AMPLIFIER.

4-13. The vertical output amplifier provides drive
to the CRT vertical deflection plates.

4-14. TRIGGER CIRCUITS.

4-15. The trigger assembly provides the main and
delayed trigger signals to the integrators. Trigger
modes are selectable in this assembly. The main
trigger circuit provides two outputs to the main in-
tegrator (schematic 1). One output is the main
trigger that is generated by the trigger gate driver.
The output of the trigger gate driver is controlled
by the inputs to the gated Schmitt trigger. One input
to the gated Schmitt trigger is the trigger signal and
the other input is the reset signal from the main inte-
grator. When the reset signal is high, the gated
Schmitt trigger is inoperative and no trigger signal
is generated. When the reset signal is low, the gated
Schmitt trigger is operational and a trigger signal
will be generated if there is an internal or external
trigger input. The other output is the bright-
line auto level which is provided only in the auto mode.
The delayed trigger circuit functions identically to the
main trigger circuit and provides a trigger signal
to the delayed integrator (schematic 12).

4-16. MAIN INTEGRATOR.

4-17. The main integrator initiates a horizontal
sweep from the trigger input. When the trigger signal
is applied to the gate 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 ampli-
fied and applied to the horizontal amplifier circuits.

4-18. 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 multivibrator, in conjunction with the holdoff
and comparator circuit, controls the amplitude and
timing sequence of the sweep ramp. When the

4-1
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sweep ramp reaches +12 volts, the ramp comparator
turns on and resets the gated Schmitt trigger to a
logic high (1). The signal from the holdoff amplifier
determines the holdoff time of the circuits and sets
the gated Schmitt trigger to a logic low (0) for a
new sweep.

4-19. When the bright-line auto circuit is used, the
set-reset multivibrator provides a ground for the
bright-line auto level and terminates the sweep. This
allows the sweep signal to return to its starting point.

4-20. At the same time that the main ramp is gener-
ated, the alt amplifier provides an output to the
vertical preamplifier flip-flop for alt operation.

4-21. HOLDOFF AND COMPARATOR.

4-22. The holdoff and comparator establishes the
time interval between trigger points. The time in-
tervalis adjusted by the TRIGGER HOLDOFF control.
A signal from the main integrator set-reset multivibr-
ator activates the holdoff circuit. When the holdoff
is activated, a ramp, determined by the holdoff ampli-
fier RC circuits and the TRIGGER HOLDOFF control,
is generated. When this ramp reaches a predetermined
level, it activates the main integrator set-reset multi-
vibrator. The set-reset multivibrator then sets the
trigger set-trigger gates low for a new sweep.

Model 17078

4-23. The main horizontal sweep ramp from the
Miller integrator also drives the comparator in the
holdoff and comparator assembly. The main sweep is
compared to a voltage set by the DELAY TIME dial.
When the main sweep is equal to this voltage, the
Schmitt trigger sends a pulse to the delayed inte-
grator set-reset multivibrator. This sets the delayed
gated Schmitt trigger low and arms the delayed inte-
grator for a new sweep.

4-24. DELAYED INTEGRATOR.

4-25. 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.

4-26. 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 setreset multivibrator. The multivib-
rator terminates the delayed sweep and arms the
delayed gated Schmitt trigger for a new sweep.
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Figure 4-1.
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4-27. TIMING SEQUENCE.

4-28. Figure 4-1 is an illustration representing the
time relationship between the trigger and sweep
timing circuits. Waveform A represents the input
signal to the vertical circuits and the internal sync
signal. Waveform B represents the main integrator set-
reset multivibrator output. Waveform C represents the
input to the gated Schmitt trigger and waveform D
represents the output. Waveform E represents the in-
put to the holdoff and amplifier.

4-29. At T, the multivibrator output is high,
holding the gated Schmitt trigger high, preventing
a sweep signal. At Ty, the holdoff time is complet-
ed and the multivibrator output goes low, activating
the gated Schmitt trigger. At To, the trigger signal
goes positive and the gated Schmitt trigger output
goes low, activating the main integrator which pro-
duces a horizontal sweep signal.

4-30. At T3, the sweep is terminated and the set-
reset multivibrator output goes high. When the set-
reset multivibrator goes high, the holdoff time signal
starts and the gated Schmitt trigger is locked high,
preventing a sweep. At the completion of holdoff
time, the sequence is repeated.

4-31. HORIZONTAL MODE ASSEMBLY.

4-32. This assembly controls main sweep, mixed
sweep, delayed sweep, external horizontal input and
the trace intensity in these modes. A switch selects
the type of sweep signal to be displayed.

4-33. The blanking circuit blanks the trace in the
main sweep, delayed sweep and mixed sweep modes.
The blanking signal is applied to the gate assembly
(schematic 2) which controls the high voltage oscil-
lator assembly.

4-34. In the EXT HORIZ INPUT mode, the blanking
signal is grounded and the output from the external
horizontal amplifier is connected to the horizontal
preamplifier. The blanking circuit also intensifies the
delayed portion of the sweep in the main sweep
and mixed sweep mode. When the delayed TIME/
DIV switch is set to some position other than OFF,
the main sweep intensity is reduced and the delayed
sweep intensity is held at a normal level, providing
trace intensification.

4-35. LOW VOLTAGE POWER SUPPLY. (See sche-
matic 2.)

4-36. 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 select-
able for 115- or 230-volt operation and has an ac
line protection fuse. The ac input is applied to a
step-down power transformer.

Theory

4-37. 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.

4-38. The voltage regulator output is applied to the
low voltage converter. This stage converts the input.
de 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.

4-39. 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.

4-40. The filtered voltages from the low voltage
mother board are coupled to the gate board. The gate
board provides filtering, fuse protection and distri-
bution of the low voltage supplies to the rest of the
Model 1707B circuits.

4-41. HIGH VOLTAGE POWER SUPPLY.

4-42. The high voltage power supply consists of the
high voltage oscillator, power transformer, rectifying
networks, and high voltage multiplier. When the
instrumentis turned on, the high voltage oscillator acti-
vates, coupling voltages from pins 1 and 2 into the
secondary pins 6 and 7, 5, 8, and 9. Pins 11 and 10
are connected to filaments of the CRT. The secondary
voltage at pin 7 is connected through arectifying diode
to the control grid of the CRT. Pin 8 of the secondary
is connected through a rectifying diode to the cathode.
A correction voltage is coupled from this diode back
through a resistive divider network, controlling the
current source. The current source controls the oscil-
lator amplitude and thus the high voltage oscillator
output. The CRT voltages are negative, except for the
post-accelerator voltage.

4-43. The CRT cathode voltage is fed back to the cur-
rent source. If the cathode voltage becomes more
negative, less current is supplied to the high volt-
age (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 out-
put amplitude now increases and the cathode voltage
again returns to its normal operating value. A
6.73 kV peak-to-peak voltage is present at pin 9 of
the high voltage transformer. This voltage is applied
to the high voltage multiplier circuit where it is
multiplied by 3. The 20.2 kV output is applied to the
post-accelerator on the CRT.
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4-44. GATE AMPLIFIER.

4-45. The gate amplifier has four inputs: one input
is from the INTENSITY control, another input is the
horizontal mode blanking input, a third input is the
vertical preamplifier chop blanking input and the
fourth input is from the Z-AXIS INPUT. All of these
inputs control the intensity of the Z-axis of the CRT.
The output from the gate amplifier to the CRT grid
increases or decreases the intensity of the display.

4-46. DETAILED CIRCUIT THEORY.

4-47. The detailed circuit theory is keyed to the
schematics located at the rear of this manual. A
reference is made to the appropriate schematic at the
pertinent point in each discussion. The indicated sche-
matic may then be folded out for reference while
reading the text.

4-48. INPUT ATTENUATORS.

4-49. The 75-MHz attenuators (schematic 3) provide
selectable attenuation, attenuator compensation, and
adjustment of input capacitance. The attenuators are
compensated voltage-divider types divided into two
cascaded sections. The front section provides division
ratios of 1, 10, and 100. The rear section provides
division ratios of 1, 2, and 5.

4-50. Because A5Al (channel A attenuator) and
A5A2 (channel B attenuator) are identical, only A5A1
will be discussed.

4-51. A5A1S1 provides a choice of coupling: capaci-
tive (AC), direct (DC), or grounded input (GND).
In AC, coupling capacitor A5A1C2 causes low fre-
quency cutoff of approximately 10 Hz.

4-52. Variable capacitors A5SA1C8 and A5A1CY are
adjusted to compensate the front section of the
attenuator. Range equalization of input capacitance
is accomplished by adjusting A5A1C4 and A5A1C5.
Rear attenuator compensation is provided by
ASA1C18 and A5A1C19. Range equalization of rear
section input capacitance is accomplished by adjust-
ment of ASA1C13 and A5A1C14.

4-53. VERTICAL PREAMPLIFIER.

4-54. The vertical preamplifier is diagrammed on
schematics 4, 5, 6, and 7. Amplification and control
functions are shown on schematics 4, 5, and 6. The
display function and trigger selection are shown on
schematic 7.

4-55. Schematic 4. Separate preamplification for
channel A and channel B takes place in the circuits
shown on schematic 4. Because the channel A and
channel B circuits are nearly identical, only the chan-
nel A circuits will be discussed.

4-4
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4-56. Negative voltage limiter A5A4CR1/A5A4CR2
and positive voltage limiter AbA4CR5/A5A4CR6 are
over-voltage protection circuits for A5A4Q1. If the
input voltage exceeds approximately 1.2 volts, either
A5SA4CR1 or ASA4CR5 will conduct and limit the
input voltage.

4-57. Field-effect transistors (FET) A5A4Q1 and
A5A4Q2 provide the high impedance required to
prevent loading of the circuits under test. Amplifier
de balance is also accomplished in this stage. DC
BAL adjustment A5R3 permits the dc voltage on the
gate of ABA4Q2 to be varied, consequently varying
the static dc level at the output of the amplifier.

4-58. Emitter follower stage A5A4Q5/A5A4Q6 pro-
vides low impedance drive to the rest of the amplifier.

4-59. Amplification, high frequency compensation,
vernier gain control, gain calibration, and dc balance
calibration are accomplished in differential amplifier
stage A5A4Q9/A5A4Q10. Optimum high frequency
response is obtained by adjusting hf adj A5A4C25.
Amplifier gain is a function of the resistance between
the collectors of A5A4Q9 and A5A4Q10. CAL adjust
AB5R5 is varied to obtain the precise amount of gain
needed in the amplifier. The channel A vernier
potentiometer A5R14 permits the gain to be
varied between approximately 33% and 100% of the
calibrated amplifier gain. chan A dc bal adjust
A5A4R43 permits the static dc level of the amplifier
to be approximately centered within the range of

DC BAL control A5R3.

4-60. Common-base amplifier A5A4Q13/A5A4Q14
provides drive to the channel switches shown on
schematic 5.

4-61. Part of the output of A5A4Q5/A5A4Q6 is
applied to the channel A sync amplifier shown on
schematic 5.

4-62. Channel A vernier switch A5S3 is ganged with
channel A vernier potentiometer A5SR13. When A5R13
is rotated out of detent, A5S3 closes, applying 100
volts to DSI1. Lamp DSI lights to indicate that
the gain control is not in the calibrated position.

4-63.  Schematic 5. The circuits shown on schematic
5 accomplish channel A and channel B summing,
A + B balance, position control, channel B polarity
control, and channel A sync signal amplification.

4-64. Summing is accomplished by the channel
switches. The channel A switch consists of differential
amplifier A5A4Q22/A5A4Q23 and transistor switch
A5A4Q20. Whenever A5A4Q20 is turned on (by a
voltage from schematic 7), its emitter goes to approxi-
mately 6.7 volts, causing A5SA4CR10/A5A4CRI11 to
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turn on. This clamps the emitters of A5A4Q22/
A5A4Q23 to approximately +6 volts, turning them off.
When A5A4Q20 is turned off, its emitter approaches
0 volt and the diodes turn off. This permits the
emitters of A5A4Q22/A5A4Q23 to fall to approxi-
mately +4.2 volts, turning the transistors on.

4-65. The channel B switch consists of normal output
amplifier ABA4Q25/A5A4Q26, inverted output am-
plifier A5A4Q24/A5A4Q27, and transistor switch
A5A4Q21. Transistor switch A5A4Q21 functions
exactly as explained in paragraph 4-64 for A5A4Q20.
Depending on the position of B POLARITY switch
A5S1, the normal output amplifier or the inverted
output amplifier will turn on, but not both. When
A5A4Q20 is turned off and A5A4Q21 is turned on,
only the channel A signal appears at the output of
the channel switches. When A5A4Q20 is turned on
and A5A4Q21 is turned off, only the channel B signal
appears at the output. When both A5A4Q20 and
A5A4Q21 are turned off, the algebraic sum of the
channel A and channel B signals appears at the
output. If the normal output amplifier is on, the output
of the channel switches is the sum of the signals.
If the inverted output amplifier is on, the output of
the channel switches is the difference between the
two signals.

4-66. Feedback amplifier ASA4Q28/A5A4Q29 am-
plifies the composite signal and drives the delay
line driver. The feedback circuits improve frequency
response by compensating for collector-to-base
capacitance.

4-67. The channel A sync amplifier consists of
A5A4Q18, A5A4Q19, and A5A4Q17. Its inputs are
from the channel A amplifier on schematic 4 and
its output is to the sync selection circuits on sche-
matic 7.

4-68. Schematic 6. The vertical preamplifier cir-
cuits (A5A4Q32/A5A4Q33) amplify the composite sig-
nal and drive the delay line. Amplifier A5A4Q30/
A5A4Q31 selects and amplifies the composite sync
signal. The composite sync signal drives the sync
selection circuits on schematic 7.

4-69. Schematic 7. The circuits shown on schematic
7 control the channel switches (schematic 5), generate
chop blanking, and select the trigger signal.

4-70. The steering logic circuits control the channel
gates and generate chop blanking. Astable multi-
vibrator ASA4Q34/A5A4Q35 is activated when the
base of A5A4Q34 is high. It free-runs at approximately
800 kHz. When the base is low, it is prohibited from
running. A5A4Q36 controls the channel A gate
(schematic 5) and A5A4Q37 controls the channel B
gate. AbA4U1 is a four-section integrated circuit (IC)
consisting of four NAND gates. Three of the four
sections operate conventionally but, because its two
inputs are tied together, A5A4U1B functions simply
as an inverter. Flip-flop A5A4U2 has two outputs
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and three inputs. When C is high and S is low,
A5A4U2 acts as an asynchronous flip-flop and the
Q output is high. When S 1is high and
C is low, A5A4U2 again acts as an asynchronous
flip-flop and the Q output is high. When both S and
C are low, both Q and Q are high. When both S and
C are high, A5A4U2 acts as a J-K flip-flop and a nega-
tive going transition on T will cause the flip-flop to
change states.

4-71. The astable multivibrator is driven by
A5A4UIA and A5A4U1B. In all positions of the dis-
play switch, except chop, the astable multivibrator
is disabled because pin 2 of ASA4UIA is grounded
(held low) by the front section of A5S2A. In the
chop position, the ground is removed and pin 2 goes
high. During sweep time, the alt trigger is high.
Because both inputs are now high, the output of
pin 3 is low. Pin 6 of A5A4U1B is high and the
astable multivibrator is running.

4-72. 'The clocked flip-flop is driven by A5A4U1C and
A5A4U1D. In the A, B and A + B positions of the
DISPLAY switch, the T input to the clocked flip-flop
is held high because pin 9 of A5A4U1D is grounded
(held low) by the rear section of A5S2A. In position
A, the S input of A5A4U2 is grounded by the front
section of A5S2C and A5A4Q36 is turned on. In
position B, the C input is grounded by the rear
section of A5S2C and A5A4Q37 is turned on. In
position A + B, both S and C are grounded and both
A5A4Q36 and A5A4Q37 are turned on.

4-73. In the CHOP and ALT positions of the DIS-
PLAY switch, the S and C inputs of A5SA4U2 are
ungrounded and go high. Pin 9 of A5A4U1D is also
ungrounded and goes high. In these positions, changes
at pin 10 of A5A4U1D control the state of the flip-flop.

4-74. In the CHOP position of A5S2, the astable
multivibrator is permitted to free-run, its output
being routed to pin 12 of A5A4U1C. During the time
when the alt trigger is present, the output of the
astable multivibrator will cause the clocked flip-flop
to change states at each negative transition. The net
result being that the channel switches (schematic 5)
change between channel A and channel B at a 400-
kHz rate.

4-75. In the ALT position of A5S2, the astable
multivibrator is again disabled and pin 12 of
A5A4U1C is held high. Each negative-going transi-
tion of the alt trigger causes the clocked flip-flop
to change states. The net result being that the chan-
nel switches (schematic 5) alternate, at the sweep rate,
between channel A and channel B.

4-76. The chop blanking output of the astable
multivibrator is routed via the circuits on schematic

17 to the CRT blanking circuits to blank the CRT
during the channel switching transitions.
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4-77. The NORMTRIG/A ONLY TRIG switch selects
either channel A trigger from schematic 5 or the com-
posite trigger from schematic 6. A5A4Q38 and
A5A4Q39 drive the main trigger circuit on schematic
8.

4-78. In the A + B position of thp.DISPLAY switch,
the B section connects +15 volts (schematic 4) to the
A + B BAL potentiometer (schematic 5). This permits
correction of any dc unbalance caused by turning
both the channel A and channel B switches on
together.

4-79. DELAY LINE.

4-80. The delay line (schematic 6) provides 160
nanoseconds delay to the vertical signal. This offsets
the delay in the trigger and gating circuitry and
assures that part of the vertical signal is not lost
before these circuits react and start the sweep.

4-81. VERTICAL OUTPUT AMPLIFIER.

4-82. The vertical output amplifier (schematic 6)
consists of differential amplifiers ASA5Q1/A5A5Q2
with current source A5A5Q3, feedback amplifier
A5A5Q4/A5A5Q5, and cascade differential amplifier
ASA5Q6 through ASA5Q9. The amplifier receives the
composite signal from the delay line and drives the
vertical deflection plates of the CRT.

4-83. Optimum high frequency response is obtained

from the amplifier by adjusting hf comp adj
A5A5CT7, hf peak adj A5SA5R30, and hf adj ASA5C12.

4-84. The feedback circuits of AbA5Q4 and AHA5Q5
improve frequency response by compensating for
collector-to-base capacitance.

4-85. The BEAM FINDER switch limits the current
available to the differential amplifier. This reduces
the overall gain and assures that the beam will not be
deflected off screen when the BEAM FINDER is

pressed.
4-86. TRIGGER CIRCUITS.

4-87. The trigger assembly (schematics 8 and 9)
consists of the main and delayed trigger circuits.
Inputs are selected from the internal sync circuits
in the vertical amplifier, from the main EXT TRIG
INPUT, or from the delayed EXT TRIG INPUT. Two
outputs, the main trigger signal and the bright line
auto signal, are provided to the main integrator. The
delayed trigger signal is provided to the delayed
integrator.

4-88. Schematic 8. The main trigger circuits and the

delayed trigger circuits are nearly identical, only
the main trigger circuits will be explained.
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4-89. The main INT/EXT switch selects a signal
from the circuits on schematic 7 or from the main
EXT TRIG INPUT.

4-90. The main AC/DC switch connects A6A2C1
in series for capacitive coupling or bypasses it for
direct coupling.

4-91. The main LF REJ switch (not used in delayed)
bypasses the frequency limiting circuit A6A2C12/
ABA2R1 or activates it to reject trigger frequency
components below 15 kHz.

4-92. The main HF REJ switch either bypasses the
frequency limiting network (A6A2R72/stray capaci-
tance) or connects it to reject trigger frequency com-
ponents above 30 kHz.

4-93. The main slope switch reverses the inputs to
A6A2Q1 and A6A2Q2. This permits triggering on
either slope of the trigger waveform.

4-94. The main TRIGGER LEVEL control permits
selection of the point on the trigger slope that initiates
the sweep. It accomplishes this by shifting the static
dc level of the main trigger amplifiers.

4-95. The FET source followers, A6A2Q1/A6A2Q2,
provide the high impedance required to prevent
loading of the trigger sources.

4-96. The emitter followers, AGA2Q3/A6A2Q4, pro-
vide the required low impedance drive to the differ-
ential amplifiers.

4-97. The differential amplifiers, A6A2Q5 through
A6A2Q)8, drive the trigger gate drivers (schematic
9).

4-98. The trigger gate drivers, gated Schmitt triggers,
and the trigger outputs for main and delayed are
nearly identical so only the main circuits will be
discussed. The bright line auto circuit will be ex-
plained separately.

4-99. Schematic 9. The trigger gate drivers,
A6A2Q17 and A6A2Q18 are a differentially driven
differential amplifier whose static dc level is
closely controlled.

4-100. The gated Schmitt trigger, AGA2UIA and
A6A2UI1B, consists of two OR circuits with biasing
and feedback to cause them to function as a Schmitt
trigger. A step-by-step explanation of the gated
Schmitt trigger is given in figure 4-2. The gated
Schmitt trigger has two functions; to generate a
signal to initiate the sweep upon receipt of a trigger,
and to prohibit further triggering during sweep and
holdoff.

4-101. The threshold voltage for the gated Schmitt
trigger is set by the main trigger sensitivity adj
A6A2R46.
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RULES FOR OR GATES
1. If any input is HI, output is HI.
2: If all

inputs are LO, output is LO.

SWEEP PERIOD (to to t1)
1. Main sweep begins (ty).

2. Trigger inputs (waveforms A and B) from
Q17 and Q18 are latched below the Schmitt
threshold (wavetforms D and E).

3. All inputs to U1A and U1B are LO.

4. Main trigger output is HI (waveform G).

HOLDOFF PERIOD (t, to t,)

1. The sweep ends (ty) and the sweep com-

parator (schematic 10) resets the set-reset
multivibrator. Holdoff begins.

2. Pins 1 and 13 of Ul follow the reset level HI.

3. Pins 6 and 8 of Ul go HI (rule 1). This
causes:

a. Q19 turns off, main trigger output (wave-
form G) goes LO, and the integrator
(schematic 10) is disabled.

b. Pins 4 and 10 of Ul are unlatched. Their
levels may now go above and below the
threshold level as the trigger input
changes (waveforms D and E).

ARMED PERIOD (t, to 13)

1. After holdoff ends, the set-reset multivibrator
sets LO.

2. The next LO (from Q17) on the arming input
(pin 4) causes the output of UlA to go LO
(rule 2) and latch.

3. U1B now has two LO inputs. The next LLO
from Q18 will cause the output of U1B to go
L.O (rule 2) and latch.

4. When U1B goes LO (waveform F), the main
trigger goes HI (waveform G) and the inte-
grator turns on to reinitiate the entire process.

NOTES

1. Latching occurs whenever the output of an
OR gate goes L.O. The LO is coupled through
R1 (or R2) to the collector of Q17 (or QI18).
This assures that the output of the transistor
will never rise to the threshold voltage as it
varies with the trigger input. Conversely, the
circuit unlatches when the output of the OR
circuit goes HI. This permits the positive
excursions of the trigger waveform to rise
above the threshold level.

2. The threshold level of this circuit is critical
to proper operation. R3 permits adjustment of
the threshold level.

Figure 4-2. Step-by-step Operation of the Gate Schmitt Trigger
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4-102. The trigger output, A6A2Q19/A6A2Q20,
functions exactly like the trigger gate driver (para-
graph 4-99).

4-103. When pin 8 of A6A2U1IB goes low and
A6A2Q19 turns on, pin 9 goes high and A6A2Q20
turns off. A6A2Q21 turns on and saturates. If no
further trigger signals are applied, the collector volt-
age of A6A2Q21 decays through an RC network
consisting of A6A2R54, A6A2C11, and A6A2R55.
When the voltage decays to approximately —16 volts,
A6A2CR12 turns on. A6A2Q23 and A6A2Q24 turn
on and Schmitt trigger A6A2Q25/A6A2Q26 activates,
supplying current to the main integrator gate (sche-
matic 10) through A6A2R60. In this manner, the
sweep is initiated in the absence of trigger pulses.

4-104. MAIN INTEGRATOR.

4-105. The main integrator assembly consists of the
main integrator and associated circuits (schematic
10), the set-reset multivibrator (schematic 10), and
the main sweep time assembly (schematic 11). The
main integrator in conjunction with the main sweep
time assembly generates the main sweep ramp, pro-
vides main blanking to the horizontal mode assembly
(schematic 15), and alternate triggering to the verti-
cal preamplifier (schematic 7). The set-reset multi-
vibrator terminates the main sweep, terminates the
delayed sweep if the main sweep terminates, and sets
the gated Schmitt trigger (schematic 9) low to arm
for a new trigger.

4-106. Schematic 10. Gate amplifier A6A3Q1, in
the absence of a main trigger, is turned off. A posi-
tive pulse on either of its two inputs, main trigger
or bright line auto, turns it on. When A6A3Q1 turns
on, its collector approaches 0 volt and A6A3CRS5,
ABA3CR6, and AGA3CR9 turn on. This initiates main
blanking, alternate trigger, and main sweep.

4-107. When AB6A3CR5 turns on, it furnishes a
ground to the horizontal mode blanking -circuit
(schematic 15). This turns the CRT on and allows
the trace to be seen. When A6A3Q1 is off, the blanking
circuit is on, blanking the CRT.

4-108. When ABA3CR9 turns on, it causes A6A3-
CR13 and ramp control A6A3Q6 to turn off, activating
the integrator.

4-109. The Miller integrator consists of the com-
ponents associated with AGA3Q7/A6A3Q8 (schematic
10) and, according to the position of the main TIME/
DIV switch, certain of the main sweep time assembly
components (schematic 11). Basically, the function
of the main TIME/DIV switch is to connect a selected
integrating capacitor between the collector of AGA3Q8
and the gate of ABA3Q7. The switch also connects
an integrating resistor between the gate of A6A3Q7
and a calibrated charging voltage. During holdoff and
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armed time, A6A3Q6 is turned on, clamping the gate
of AGA3Q7 to a fixed voltage. When A6A3Q6 turns
off, acharging current through the integrating resistor
causes the integrating capacitor to start charging
(negatively). This change is integrated and appears
at the output of A6A3Q8 as a linear positive-going
ramp. Output amplifier A6A3Q9 drives the horizontal
circuits (schematic 16 via schematic 15). The ramp
also drives the comparator.

4-110. During holdoff and armed time, AGA3SCR12 is
turned on, clamping the emitter of A6A3Q5, holding
the transistor on, and setting the baseline of the ramp.
When A6A3CR12 turns off, the emitter of A6A3Q5
is permitted to follow its base. As the ramp (from
A6A3QR) rises on the base of A6A3Q5, the emitter
follows. When the ramp voltage equals the voltage
on the base of AGA3Q2 (approximately +12 volts),
the comparator changes states. This establishes the
magnitude of the ramp. The resultant current through
AG6A3R6 causes common-emitter amplifier A6A3Q3 to
turn on.

4-111. The set-reset multivibrator (A6A3U1) is an
R-S flip-flop composed of two negated output AND
(NAND) gates. A step-by-step explanation of the
operation of the set-reset multivibrator is shown in
figure 4-3. This circuit has several functions. First,
it permits the formation of a main trigger any time
a trigger pulse arrives during armed periods. It does
this by providing a low (from its pin 6 output) to pin
1 of the set-trigger Schmitt (schematic 9). Secondly,
it terminates the delayed ramp any time the main
ramp terminates before the completion of the delayed
ramp. It does this in the following manner; when
pin 6 of the setreset multivibrator (schematic 10)
goes high at the end the main sweep, the high
is inverted by A6A3U1C and applied (as a low) to
pin 4 of the delayed set-reset multivibrator (schematic
12), setting it and terminating the delayed sweep.
Third, it initiates holdoff. It does this by changing
states at the end of sweep time and presenting a
high (from pin 6) to turn on A6A7Q1 and A6A7Q4
(schematic 14). Fourth, the set-reset multivibrator
prevents the formation of a new main trigger during
holdoff. It does this by presenting the high on pin
6 to pin 1 of the set-trigger schmitt (schematic 9),
disabling it. Finally, it terminates the main sweep
during operation of bright line auto. It does this as
follows: when pin 6 goes high at the end of sweep
time, pin 12 goes low. This turns AGA3CR3 on, ground-
ing the bright line auto signal and turning A6A3Q1
off.

4-112. The AUTO/NORM switch grounds the bright
line auto input, preventing this circuit from initiating
a sweep.

4-113. The SINGLE switch disconnects the main
enable line. In this condition, the last sweep cycle
proceeds to condition 3 (figure 4-3) but, because the
main enable line is disconnected, cannot proceed
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RULES FOR NAND GATES
1. If any input is LO, output is HI.

2. If all inputs are HI, output is L.O.

INITIAL (SET) CONDITION

(armed and sweep periods)

A6ATQ7 (schematic 14) 1s turned off and
pin 1is HL.

AB6A3Q3 (schematic 10) is turned off and
pin 51s HI.

Pin 4 is not connected and is always HI.

Flip-flop is in SET condition so pin 12 is
HI and pin 6 is L.O.

Pin 3 is HI because it is connected to pin
1.2

Pin 2 is LO because it is connected to pin
6.

Gate A complies with rule 1.

Gate B complies with rule 2.

CONDITION 3

When sweep retrace starts A6A3Q3 turns off and
pin 5 goes HI.

Gate B still complies with rule 1 so (flip-
flop does not change states.

Flip-flop is armed for change on pin 1.

CONDITION 2
(end of sweep)

A6A3Q3 (schematic 10) turns on and pin 5
goes [LO.

Gate B complies with rule 1 so pin 6 goes
HI and pin 2 follows.

Gate A now complies with rule 2 so pin
12 goes LLO.

Flip-flop is in RESET condition.

Holdoff time starts

CONDITION 4

At end of holdoff, A6A7Q7 turns on and
pin 1 goes LO.

Gate A now complies with rule 1 so pin
12 goes HI and pin 3 follows.

Gate B now complies with rule 2 so pin 6
goes LLO and pin 2 follows.

Flip-flop is again in SET condition.

CONDITION 5

A6A7Q7 turns off, permitting pin 1 to go HL

Gate A still complies with rule 1 so flip-flop
does not change states.

Flip-flop is still in initial (SET) condition
and is now armed for change on pin 5.

1707B-A-17

Figure 4-3. Step-by-step Operation of the Set-reset Multivibrator
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further. Thereset switch connects A6A1C1 and, during
the initial surge of its charging curve, pin 1 of A6A3U1
is drawn low and the flip-flop goes to condition 4
(figure 4-3). L
4-114. Lamp driver A6A1Q1 turns off whenever the
main reset and holdoff line goes low, causing the
RESET lamp (DS2) to light.

4-115. Schematic 11. The main sweep time assem-
bly, A6A5, provides selection of an integrating
resistor, an integrating capacitor, and a calibrated
charging voltage for the main integrator (schematic
10).

4-116. Section A of the main TIME/DIV switch,
ABABHS], selects the integrating resistors for all sweep
speeds, except the five fastest speeds. The resistors
for the five fastest speeds are selected by section
B.

4-117. A separate capacitor is provided for each
two decades of the main TIME/DIV switch. The B
and C sections of the switch select all except the
five fastest positions. The integrating capacitor
(A6A3C8) for the five fastest positions is permanently
wired into the main integrator circuitry (schematic
10). On all other positions, AGA3C8 is in parallel
with the selected capacitor.

4-118. Operational amplifier A6A5Q1, A6A5Q2, and
ABA5Q3 provides a fixed charging voltage at the col-
lector of ABA5Q2. The charging voltage is separately
calibrated for each two decades of the main TIME/
DIV switch. The D section of the switch selects
the calibrating potentiometers.

4-119. HOLDOFF AND COMPARATOR.

4-120. The circuits on the holdoff and comparator
assembly (schematic 14) have two functions: to
determine the time between the end of one sweep
and the arming of the next (holdoff), and to deter-
mine the time between the beginning of the main
sweep and the beginning or arming of the delayed
sweep (delay).

4-121. During sweep time, A6A7Q1 is turned off
and A6A7Q4 is turned on. The capacitor selected
by TIME/DIV switch A6A7S1 is charged to about
+16 volts. When the main set and reset voltage (from
schematic 10) goes high at the end of sweep time,
A6A7QI1 turns on and A6A7Q4 turns off. The selected
capacitor starts discharging exponentially through
A6A7R13 and TRIGGER HOLDOFF potentiometer
A6R7. The rate of discharge (and holdoff time) is
determined by the setting of A6R7. When the charge
on the selected capacitor has fallen to approximately
0 volt, A6A7Q7 turns on. A6A7CR6 turns on and
applies a low to the set-reset multivibrator (schematic
10), enabling it. When the main reset and holdoff
voltage goes low, A6A7Ql turns off and A6A7Q4
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turns on. As the charge on the selected capacitor
starts to rise, AGA7Q7 turns off. The capacitor quickly
rises to +16 volts.

4-122.  Whenever the voltage on the base of AGA7Q2
is less positive than the voltage on the base of
AB6ATQ3, A6GATQ2 is turned on and A6A7Q3 is turned
off. The voltage on the base of A6A7Q3 (and delay
time) is selected by DELAY TIME potentiometer
A6R3. When the main ramp rises to equal the selected
voltage on the base of AGA7Q3, the ramp comparator
changes states; AGA7Q2 turns off and AGA7Q3 turns
on. The resultant current through A6A7R7 causes
AGATQ6 to turn on. At the end of main sweep time,
the circuit returns to the original state. The net
result is a low at the collector of A6A7Q6 between
that point on the main ramp selected by the DELAY
TIME potentiometer and the end of the main ramp.
At all other times, the collector of A6A7Q6 is high.

4-123. The Schmitt trigger (Ul) consists of an R-S
flip-flop formed by two NAND gates and a third
NAND gate connected to function as an inverter.
When A6A7Q6 turns on, its collector goes low and
the Schmitt trigger changes states. The output transi-
tion is summed and differentiated by A6A7C9 and
AG6ATRI15. The resultant negative-going pulse enables
the set-reset multivibrator (schematic 12). The net
result is that the delayed sweep is enabled at a time
(relative to the main sweep) selected by the
DELAY TIME potentiometer.

4-124. DELAYED INTEGRATOR.

4-125. The operation of the delayed integrator (sche-
matics 12 and 13) is nearly identical to the operation
of the main integrator (paragraph 4-104). Only the
exceptions will be discussed.

4-126. Schematic 12. The set-reset multivibrator is
enabled by the delay enable voltage from schematic
14. Because the delay enable voltage does not occur
until that time selected by the DELAY TIME control,
the delayed sweep cannot start (AUTO/TRIG set to
TRIG) until arrival of the first trigger pulse after the
selected time.

4-127. When the AUTO/TRIG switch is set to AUTO,
the delayed sweep starts immediately after delay en-
able. The AUTO enabling voltageis grounded through
A6A4CR3 by a low on pin 12 of A6A4U1A. When
the delay enabling voltage causes the set-reset multi-
vibrator to change states, pin 12 goes high. This
causes A6A4CRS3 to turn off and the AUTO enabling
voltage turns A6A4CR1, A6A4CR2, and A6A4Q1 on,
initiating the delayed sweep.

4-128. The output of A6A4U1C is not used.
4-129.  Schematic 13. An OFF position has been

added to the delayed TIME/DIV switch to disable
the delay function. When the delayed TIME/DIV
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switch is set to OFF, a ground is applied to the
Schmitt trigger (schematic 14) to disable it. The
ground is also used to disable the trace intensifi-
cation (schematic 15).

4-130. HORIZONTAL MODE.

4-131. The horizontal mode assembly (schematic 15)
has two functions: sweep selection and blanking. Both
functions are controlled by sweep display switch
ABA8SI.

1-132.  Sweep Selection. Section 1F of A6AS8S1
selects either the output of the main integrator
(MAIN SWEEP), the output of the delayed integrator
(DELAYED SWEEP), the output of both (MIXED
SWEEP), or EXT HORIZ INPUT. The selected output
drives the horizontal amplifier (schematic 16).

4-133. Blanking. The blanking circuit provides
blanking current to gate assembly A4 (schematic
17). Maximum current in the blanking output com-
pletely blanks the CRT. No current output causes
maximum brightness of the CRT display.

4-134. Figure 44 is a simplified schematic showing
part of the circuitry on schematic 15 and part of the
circuitry on schematic 17. Current source 1 is con-
trolled by three blanking gates and one switch. The
main blanking gate comes from transistor switch
AB6A3Q1 on schematic 10. The delayed blanking gate
comes from transistor switch A6A4Q1 on schematic
12. The mixed blanking gate comes from transistor
switch A6A8Q2 on schematic 15. Each gate goes low
at the appropriate time and grounds the diode(s)
to which it is connected.

4-135. The current sink draws current from two
sources: current source 1 and current source 2. The
impedance of current source 2 is constant. The im-
pedance of current source 1 varies according to the
number of resistors (R3, R10, and R11) switched in
at any given time. When the impedance of current
source 1 decreases, more current is drawn from
current source 1 and less currentis drawn from current
source 2. This causes the CRT to be less bright.
When the impedance of current source 1 increases,
less current is drawn from current source 1 and
more from current source 2. This causes the CRT to
turn on brighter.

4-136. Main Sweep Mode. In main sweep mode,
section B of sweep display SIB grounds CR?7.
CR7, being grounded, is off so that R10 does not
supply blanking current during any part of main
sweep operation. At time t, both main and de-

layed blanking gates are off. CR5 and CR9 are on
and R3 and R11 are supplying current to the blanking
output. This causes the current in current source
2 to decrease and the CRT is blanked. At time

Theory

t{, the main blanking gate closes and grounds

CR4. CR4, being grounded, turns on, causing CR5
to turn off. At this time, only R11 is supplying blank-
ing current; current source 2 supplies more current
and the CRT turns on. At time to, the delayed

blanking gate closes. CR8, being grounded, turns
on, causing CR9 to turn off. At this time, current
source 1 is supplying no current. Current source 2
is supplying maximum current and the CRT is at
maximum brightness (intensified). At time tg, the

delayed sweep terminates and the delayed blank-
ing gate turns off. CR9 turns back on and R11 supplies
blanking current. This causes the brightness of the
CRT to be reduced (not intensified). At time t,

the main sweep terminates and the main blanking
gate turns off. CR5 turns on and R3 current augments
the blanking current from R11 and causes the CRT
to turn off (blanked). The next time the main sweep
starts, the entire process will repeat.

4-137. Mixed Sweep Mode. At the start of the
mixed sweep cycle, the mixed blanking gate (figure
4-4) is closed and CR7 is turned off. Both main and
delayed blanking gates are off, permitting R3 and
R11 to supply current and blank the CRT as in main
mode. At time ty, the main blanking gate closes,

CR4 turns on, CR5 turns off, and again, only RI11
supplies current, permitting the CRT to turn on.
At time to, the delayed blanking gate closes. At this

time the mixed blanking gate opens but, because the
delayed blanking gate is closed, R10 is still unable
to supply current. When the delayed blanking gate
closes, CR8 turns on and CR9 turns off. Current
source 1 supplies no current to the current sink while
current source 2 supplies maximum current. Under
this condition, the CRT is at maximum brightness
(intensified). At time tg, the delayed blanking gate

turns off. CR6 and CR8 turn off, CR7 and CR9
turn on, and both R10 and R11 supply current to
the current sink. The combined currents are enough
to blank the CRT. The events between tg and ty

continue to take place but are not seen because the
CRT is blanked. At time ty, the main blanking

gate opens and the mixed blanking gate closes. R10
ceases to supply current but R3 starts supplying
current; the net result being that the CRT continues
to be blanked. At the start of the next main sweep,
the entire process will repeat.

4-138. Delayed Sweep Mode. In the delayed
sweep mode, the mixed blanking gate (figure 4-4)
is open during the entire cycle. At the start (ty)

of the process, the main and delayed blanking gates
are open and current is supplied from R3, R10 and
R11. At time t;, the main blanking closes. CR4

turns on, CR5 turns off, and R3 ceases to supply
current. Because the delayed and mixed blanking

4-11
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gates are both off at this time, the CRT remains
blanked. At time to, the delayed blanking gate

closes. CR6 and CR8 turn on, CR7 and CR9 turn
off, and R10 and R11 cease supplying current. Because
current source 1 is supplying no current, the CRT
turns on to maximum brightness. Although intensifi-
cation is not needed in delayed sweep mode, maxi-
mum brightness usually is needed because the de-
layed sweep is at a much faster rate than the main
sweep. At time tg, the delayed blanking gate turns

off. CR6 and CRS8 turn off, CR7 and CR9 turn on,
and both R10 and R11 supply current to blank the
CRT. The events between tg and ty continue to

take place but, because the CRT is turned off, are
not seen. At tys the main blanking gate opens.

The next main sweep will reinitiate the entire cycle.

4-139. Mixed Sweep Blanking Circuit. The mixed
sweep blanking circuit (schematic 15) consists of
emitter follower A6A8QI, enabling gate A6ASUIA,
R-S flip-flop A6A8U1B/A6A8U1C, and transistor
switch A6A8Q2. The purpose of the circuit is to turn
ABA8Q2 on and off (mixed blanking gate in figure
4-4) at the proper time.

4-140. In main sweep, the mixed sweep blanking
circuit is held in a position that permanently turns
ABASCR7 off by the closed contacts of the SWEEP
DISPLAY switch.

4-141. In the mixed sweep mode, AGA8Q2 is initially
turned on. When the main sweep starts, the emitter
of A6A8QI goes low and the enabling gate enables
the R-S flip-flop. When the delayed sweep starts,
delayed blanking goes low and the negative-going,
leading-edge transition is differentiated by A6A8C3
and A6A8RY. The resulting pulse causes the flip-
flop to change states and A6A8Q2 turns off. When the
main sweep terminates, the positive-going transition
of the main blanking signal resets the R-S flip-flop
in preparation for the next cycle.

4-142. Resistor A6A8R12 is connected to the —15-
volt power supply and supplies additional current to
speed up switching.

4-143. Delayed Sweep Off. In main sweep mode,
(schematic 15) the operator has the option of having
the main sweep intensified during the time the de-
layed sweep is in progress, or of disabling this
feature. When the delayed sweep is set to OFF,
A6A8CR10 is grounded. This permanently turns
AB6A8CRY off while in this mode of operation. Be-
cause the closed contacts of the sweep display
switch cause AGASCRY7 to be off at all times in main
sweep mode, AGA8R3 is the only source of blanking

current in main sweep with delayed sweep set to
OFF. The values of AGASR3, AGA8RI10, and AGA8R11

Theory

are selected to icause the correct CRT illumination
in the various r{)odes. Current from A6A8R3 alone is
sufficient to bla;hk the CRT.

4-144.  External Horizontal Amplifier. The amplifier
(schematic 15) consists of three cascaded differential
amplifiers, a controlled current source and a single-
ended emitter follower output stage. The input of the
first stage, FET differential amplifier A8Q1/Q2, is
driven single-ended from the output of a compensat-
ed voltage divider consisting of A8R1, A8C1/A8R2
and A8C2. The input circuit provides the required
high impedance and voltage step-down. Voltage
clamp A8CR1 and A8CR2 limits the voltage on the
gate of A8Q1 between +15 volts and —15 volts.

4-145. Differential amplifiers A8Q3/A8Q4 and
A8QH/A8Q6 are driven differentially from the output
of A8Q1/A8Q2. The differential drive removes com-
mon mode noise from the signal waveforms and in-
creases the amplifier bandpass.

4-146. Controlled current source A8U1 provides
temperature compensation for the amplifier by main-
taining equal currents into the two inputs. Normally,
a change of current in A8Q6 will cause an opposite
change in current in A8Q5 which, in turn, causes a
change in the output voltage. When the current into
A8Ul pin 1 changes, the current into A8U1 pin 8
changes an equal amount and direction by action of
the controlled current source. This change opposes
the change in A8Q5 and thus provides compensation.

4-147. A8Q5 drives emitter follower A8Q7 which
provides the required single-ended low impedance
output. Amplifier gain is adjusted by varying horiz
gain adj A8R15. A 10-to-1 gain ratio is provided by
ext horiz VERNIER R6.

4-148. GATE ASSEMBLY.

4-149. The gate assembly (schematic 17) combines
(sums) inputs from five different sources and con-
trols the brightness of the CRT. The basic input is
the current sink consisting of A4R3, INTENSITY
potentiometer R1, and the —15-volt power supply.
The current sink draws current from one or more
sources. The basic source is A4Q1. The amount of
current drawn from A4Q1 depends on the setting of
the INTENSITY potentiometer. The amount of current
drawn from A4Ql, in turn, controls the brightness
of the CRT.

4-150. When the BEAM FINDER switch is pressed,
A4CRS8 and A4R1 are connected in parallel with
the current sink, causing it to demand more current.
This causes the CRT to turn on with maximum
intensity.

4-151. When the Z AXIS INPUT is connected to a
voltage source, A4R2 and the voltage are in parallel
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with the current sink, causing it to demand more or
less current according to the potential at the Z AXIS
INPUT.

4-152. The sweep blanking input (from schematic 15)
functions as another current source. Because the
current sink, at a given INTENSITY setting, draws
a fixed amount of current, varying the current in one
current source will cause the current in another source
to vary. If the sweep blanking input supplies more
current, A4Q1 will supply less. Conversely, if the
sweep blanking input supplies less current, A4Q1
will supply more.

4-153. The chop blanking input (from schematic 7)
is also a current source. The chop blanking input
supplies either enough current to cause CRT blanking
or none.

4-154. Transistor A4Q1 draws current from the bases
of A4Q3 and A4Q4. A4Q3 drives A4Q7 and A4Q4
drives A4Q8. A4Q7 and A4Q8 are connected in the
complementary configuration in order to provide the
required dynamic range to drive the intensity con-
trol grid of the CRT between cutoff and saturation.

4-155. The feedback circuit, consisting of GATE RE-
SPONSE ADJ A4C7 and A4R18, is adjusted to opti-
mize the frequency response of the amplifier.

4-156. CALIBRATOR.

4-157. The calibrator consists of emitter-coupled
multivibrator A4Q2/A4Q5, output amplifier A4Q6,
and avalanche diode A4VRI. The multivibrator
freeruns at approximately 1 kHz, turning A4Q6 on
and off with each cycle. A4VR1 causes a 6.2-volt
square wave at the collector of A4Q6 as it turns
on and off. The cal amp adj potentiometer A4R29
is adjusted to cause a 1-volt division of the square
wave at the CAL 1 VOLT output.

4-158. HORIZONTAL PREAMPLIFIER AND OUTPUT
ASSEMBLIES.

4-159. The horizontal preamplifier assembly (sche-
matic 16) amplifies the sweep signal and controls
the horizontal position of the trace. It also provides
sweep length adjustment, trace magnification (X10),
and trace centering. The horizontal output amplifier
(schematic 16) provides class B drive to the horizontal
plates of the CRT.

4-160. The sweep signal is applied to the input of
A6A9Q1. A6AIQI is balanced by temperature com-
pensated amplifier A6A9Q2. Differential amplifier
ABA9Q3/ABA9Q4 provides differential drive to the
horizontal output amplifier. When the SWP MAG
switch is set to X10, the gain of the differential
amplifier is increased by a factor of approximately
10. X10 gain potentiometer A6A9R21 is adjusted
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to set the gain increase to exactly 10. MAG ADJ
AG6A9R2 is used to center the X10 display. When
the BEAM FINDER switch is pressed, less current
is supplied to the differential amplifier, reducing
its gain and assuring that the beam is not deflected
off screen.

4-161. The output stage of the horizontal output am-
plifier is a class B differential amplifier. Each side
consists of a pair of transistors connected in the
complementary configuration. Each output transistor
has a separate driver. Feedback circuits on both sides
improve the linearity of the amplifier.

4-162. INDICATOR DRIVERS.

4-163. The low battery indicator driver A4Q9 (sche-
matic 19) is normally turned off. When the battery
output drops below a predetermined level (approxi-
mately 22.5V), A4Q9 turns on, and A4CR11 turns off.
A4R24, A4C11, and DS1 become a relaxation oscilla-
tor, causing DSI1 to flash.

4-164. Scale lamp driver A4Q10 (schematic 19) is
a linear amplifier that drives the scale illumination
lamps, A7DS1 and A7DS2. The brightness of the
lamps is dependent on the setting of SCALE ILLUM
potentiometer R3.

4-165. LOW VOLTAGE POWER SUPPLY.

4-166. Model 1707B can be operated from a 115-
volt ac line, a 230-volt ac line, an 11.5-volt to 36-volt
de line, or from a self-contained battery. Circuits
and controls for converting these inputs to the re-
quired dc voltages are shown on schematics 19, 20,
and 21.

1-167. Schematic 19. Schematic 19 diagrams the
POWER MODE switch S2 and the circuitry for opera-
ting from an ac power line. Power module assembly
Al contains the ac line input fuse A1F1 and the
115/230 input selection switch A1S1. The ac input
is applied to the primary of power transformer T1,
a 4:1 stepdown transformer. Z1 provides full-wave
rectification for the line voltage. A2C1 and A2C2 are
ripple filter capacitors. A2R1 and A2CRI1 provide
a 40-mA trickle charge to battery BT1 in ac line
operation when the POWER switch is ON. A3Q2
and A3A1Q1 function as a coarse series regulator.
At line input voltages above approximately 115 volts,
current through A3A1R1 and A3A1VRI1 establish a
fixed voltage for the base of A3A1Ql. This limits
the voltage output of A3Q2 to approximately 33
volts. ABA1VR4 provides a high dynamic impedance
to the power supply ripple voltage. A3AICRI is a
protective diode for A3Q2 and A3A1Ql. When the
ac line cord is plugged in and the POWER switch is
set to the off position, a 400-mA charging current
is passed through A3A1R5 and A3A1CR2 to the
battery. When the battery is in a discharged condi-
tion, it tends to draw too much current from the
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power supply. This could damage both the power
supply and the battery. When this happens, the volt-
age drop across A3A1R5 will cause A3SA1VR2 to
fire and rob current from the base of ASA1QL. This
reduces the current to the base of A3Q2 and lowers
the output voltage and the battery charging current.
The POWER MODE switch S2 selects the output
from the ac power supply, the DC LINE J2, or the
battery BT1. Fuse F1 remains in the circuit in all
three power modes.

1-168.  Schematie 20. This schematic shows the low
voltage converter protection circuits, the low voltage
converter assembly, and the low voltage regulator.
The protection circuit protects the instrument in case
of regulator failure, inadvertant application of more
than 40 volts on the dc line, inadvertant reversal of
the dc line polarity, or overvoltage (>15V) from the
low voltage converter. The low voltage converter
assembly, regulated by the low voltage regulator,
converts the dc input to a regulated, pulsating dc
to operate the low voltage transformer (schematic 21).

4-169. Ifadcvoltageis inadvertently connected with
the wrong polarity, ASA1CR3 conducts, causing the
line fuse (F1 on schematic 19) to open. If a dc voltage
over 40 volts is connected, A3A1VR3 conducts,
causing A3A1SCRI1 to conduct and the line fuse
opens. If the regulated +15-volt supply (schematic 21)
goes above approximately 20 volts, thyristor ASA1CR5
conducts. The RC time constant of A3A1R19 and
A3A1C2 causes a delay in the conduction of A3Al-
CR5 to prevent it from being turned on by transients.
When A3A1CR5 conducts, it induces a pulse through
A3AI1TI1 into the gate of A3BA1SCR1 causing it to
conduct and open the line fuse.

4-170. When the instrument is first turned on,
A3A2Q1 and A3A2Q2 are both turned off. Current
through A3A2R2 and A3A2VR2 establishes the
operating potentials for A3A2Q1. Capacitor A3A2C7
starts charging through A3A2R6. When the voltage
across A3A2C7 reaches the peak-point emitter voltage
of unijunction transistor ASA2Q1, the transistor turns
on, causing A3A2Q2 to turn on. When A3A2Q2 turns
on, A3A2Q1 turns off and does not turn on again,
unless the instrument is turned off, because A3SA2CR5
keeps A3A2C7 discharged below the peak-point
emitter voltage of A3A2QI.

4-171. The low voltage converter is regulated by
varying the amplitude of a dc current in the tertiary
winding (pins 5 and 6) of A3A2T1. This varies the
permeance of the core and, in turn, varies the duty
cycle of the converter, thus controlling the output
voltage. The —15-volt power supply output (schematic
21) is applied to A3BA2R1 and A3A2VRI (schematic
20) to establish a reference voltage. A sample of the
output of the +15-volt supply (through A3SA2R3 and
A3A2R4) is compared with the reference voltage.
Any difference voltage is amplified and inverted by
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operational amplifier A3A2U1. The output of ASA2U1
drives the inputs of complementary amplifier A3A2-
Q3/A3A2Q4 whose current path is through the
tertiary winding of A3A2T1. In this manner, a change
in the output of the +15-volt supply causes a change
in the current through the tertiary winding. The
change will be in such a direction as to correct the
original change in the output of the power supply.

4-172.  Schematic 21. When the flyback voltage is
induced into the secondaries of A3A3T1, the voltage
is rectified and filtered by the diodes, inductors and
capacitors on low voltage rectifier and filter assembly
A3A3. The outputs are connected to low voltage
mother board A3Al1 where further filtering takes
place. The low voltage power supply control voltages
and the high voltage power supply operating voltages
are cohnected to circuits on schematics 20 and 18
respectively. The remainder of the outputs are con-
nected to components on gate assembly A4 where
fusing, further filtering and distribution are accom-
plished.

4-173. HIGH VOLTAGE POWER SUPPLY.

4-174. The high voltage power supply (schematic
18) generates the high voltage operating potentials
for the CRT. When the instrument is turned on,
A3Q1 starts to conduct through the primary winding
(pins 1 and 2) of high voltage transformer ASA4A1T1.
Positive feedback to the base of A3Q1 occurs from
the tertiary winding (pins 3 and 4) of the transformer
and the circuit oscillates at a rate determined by the
distributed inductance and capacitance of the circuit.
The magnitude of the oscillations, and consequently
the output of the power supply, is controlled by the
voltage on the collector of ASBA4Q3. A sample of the
+15-volt power supply (through A3BA4R1 and A3A4R2)
establishes a reference at the base of A3A4Ql1. A
sample of the —2150-volt output of the power supply
is fed back to the base of A3A4Q1 and compared with
the reference voltage. Any difference is amplified
and inverted by Darlington amplifier A3A4Q1/A3A4-
Q2. The output of the Darlington pair drives the base
of A3A4Q3, causing its collector voltage to change.
This change is reflected through the tertiary winding
of the transformer to the base of A3Q1 and causes
the amplitude of its oscillations to change. The change
is in such a direction as to correct the original change
in the output voltage of the power supply.

4-175. The output of the gate assembly (schematic
17) is connected between the positive side of the
—2220-volt output and ground. Any variation in the
gate voltage, varies the total voltage on the intensity
control grid of the CRT and controls the brightness
(or blanking) of the CRT.

4-176. High voltage multiplier A3A4A2 quadruples
the output from pin 8 of the high voltage transformer
and supplies a potential of 20 kilovolts for the post-

accelerator of the CRT.
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Table 5-1. Recommended Test Equipment
Instrument Required Required for
Type Model Characteristics (See Note)
Voltmeter HP Model HO1- Voltage: 5 mV to 150V P, A
Calibrator HO01-738BR Accuracy: to 0.1%
Oscillator HP Model 204C Frequency: 100 kHz P, A
Voltage output 15 mV
Time-mark HP Model 226 Time Marks: 50 ns to 2 sec P, A
Generator
Square-wave HP Model 211B Frequency: 100 kHz; <5 ns P, A
Generator
Multifunction HP Model 34740A | Voltage Range: 1000V P,AT
Digital Voltmeter| with 34702A Accuracy: +0.1%
Resistance Range: 10 megohms
Accuracy: £0.1%
Constant-amplitude] HP Model 4640A Frequency: 50 kHz to 75 MHz P
Signal Generator OPT 001 Voltage Output: 50 mV to 5V p-p
L.C Meter HP Model 4332A Range: 30 pF A
50-ohm Feed- HP Model 10100C Resistance: 50 ohms P, A
through
Termination
RG 213 Cable RG 213 50-ohm Cable P, A
BNC Cable HP Model 10501A | BNC 44 in. P, A
(two required) Cable Assembly
BNC Cable HP Model 10502A | BNC 9 in. P, A
(two required)
Banana Jack to HP Model 10110A Banana Jack to BNC P, A
BNC Adapter
Adapter HP Model 10111A BNC to Binding Post P, A
Adapter HP Model 10219A | UHF to BNC Female Adapter P, A
BNC Tee HP Part No. BNC Connectors P, A
(two required) 1250-0781
Test Leads HP Model 11002A | Test Leads P,A,T
10:1 Divider HP Model 10006B | Divide Ratio: 10:1 Accuracy: +3% P, A
RF Millivoltmeter HP Model 3406A Range: 100 mV 24
1000:1 Divider HP Model Divide Ratio: 1000:1 A
K05-3440A Accuracy: 3%
Monitor HP Models 180C, Bandwidth: 50 MHz AT
Oscilloscope 1808A and 1820C
Screwdriver HP Part No. Pozidrive Al
8710-0900
Service Kit HP Part No. Extender Boards and A, T

01701-68701

Board Puller

Note: P = Performance Check, A = Adjustment Procedure, T = Troubleshooting
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SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains step-by-step procedures
for checking the instrument specifications as givenin
table 1-1 of this manual. The performance check pro-
cedure gives troubleshooting suggestions in case the
instrument fails to meet any specification tested. A
table (performance check record) is provided at the
end of the performance check for recording the meas-
urements obtained in the first running of the pro-
cedures. The record may be used to compare meas-
urements taken at later dates with the original. The
procedures for making all internal adjustments are
covered in paragraphs 5-138 through 5-234. A photo-
graph showing the locations of all internal adjustment
controls is presented in figure 5-19.

5-3. TEST EQUIPMENT.

5-4. Test equipment required for procedures in this
section is listed in table 5-1. Test equipment equiva-
lent to that recommended may be substituted, provid-
ed it meets the required characteristics listed in the
table. For best results, use recently calibrated test
equipment.

5-5. PERFORMANCE CHECK.

5-6. The following subparagraphs describe pro-
cedures to determine whether or not the
instrument is operating within the specifications of
table 1-1. This can be used as part of an incoming
inspection, as a periodic operational test, or to check
calibration after repairs or adjustments have been
made. Any one of the following checks can be made
separately if desired.

5-7. The first time the performance check is made,
enter the results on the performance check record
at the end of the procedure. Remove the record from
the manual and file it for future reference. Be sure
to include the instrument serial number on the record
for identification.

5-8. FRONT-PANEL ADJUSTMENTS.

5-9. Set the instrument up and perform initial adjust-
ments outlined in Section III before proceeding with
the performance checks or adjustment procedures.

5-10. FRONT-PANEL SETTINGS.

5-11. The control settings listed below are to be used
in each performance test and adjustment procedure.

Begin each test or adjustment with the controls set
to these positions. If a control is to be set to another
position, it will be listed in the procedures. After the
completion of each performance check or adjustment
procedure, the controls should be set back to the
original front panel setting. Set controls as follows:

VOLTS/DIV(Aand B) ................. 01
coupling (A .and. B) sz:ssi000c0ismsisssnss AC
verniers (Aand B) .................... CAL
POSITION (Aand B) ........... as required
DISPTLAY . o v v vro st s 505 5 508 5556 505 8 58 3 st 518 8 A
BEIg o NORM TRIG
BPOLARITY ... NORM
HORIZONTAL POSITION. ....... as required
main VERNIER ........................ CAL
delayed VERNIER ...................... CAL
sweep display ................. MAIN SWEEP
main TIME/ZDIV . .. :isies:sme s emsswss o O USEC
delayed TIME/DIV ..................... OFF
AUTO/MNOBRM ... ..oooviossmessas miss AUTO
AUTO/TRIG ... AUTO
main INT/EXT ... INT
delayed INT/EXT..................... .. INT
50%: 11 0 101 (6] o) - S e P g +
main TRIGGER LEVEL ...... as required for
stable displays

delayed TRIGGER LEVEL........ as required
for stable displays

TRIGGER HOLDOFF ................ NORM
DELAY TIME ............ ... oot 1.00
SWE VA . ... . ot 5 3 506 it s 658 53] o 5 5 208 § o & 5 X1
main HFREJ . ................. ... disengaged
delayed HF REJ .................. disengaged
mainmLEREJ . ... covvervneseiiosss disengaged

5-12. PERFORMANCE TESTS.

5-13. DEFLECTION FACTOR.

5-14. Specification. Ranges: from 10 mV/
div to 5 V/div (9 ranges) in 1, 2, 5 sequence. Ac-
curacy: +3% with vernier in 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.

5-15. Description. The deflection factor is check-
ed by applying a 400-Hz, voltage-calibrated signal
to the input. The displayed signal is compared
against the voltage standard.
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5-16. Equipment.
a. voltmeter calibrator.
b. banana jack to BNC adapter.
c. BNC cable, 44 in.

5-17. Procedure.

a. Connect instruments as shown in figure 5-1.

VOLTMETER
CALIBRATOR MODEL 17078B

BANANA JACK
TO BNC
ADAPTER

CHAN

BNC CABLE

1707B-A-1

Figure 5-1. Deflection Factor Test Setup

b. Set Model 1707B main TIME/DIV to.5 mSEC.

c. Set voltmeter calibrator controls for 50-mV
p-p output signal. Display should be 5 vertical div
+3%.

d. Observe vertical deflection factors specified
in table 5-2.

e. Adjust voltmeter calibrator and channel A
VOLTS/DIV for 5 div of vertical deflection.

£ Rotate channel A vernier fully ccw. VERNIER
UNCAL light should be on. Vertical deflection should
be less than 2.4 div.

g. Rotate channel A vernier control fully clock-
wise into CAL detent.

h. Connect voltmeter calibrator output to chan-
nel B INPUT.

Model 1707B

i. Set DISPLAY to B.
j. Repeat steps b through f for channel B.
k. Remove test equipment.

1. To return to initial settings, set Model 1707B
controls as follows:

DISPLAY . o s cvcioinssineominissmennsons s A
channel A and B VOLTS/DIV .......... .01
main TIME/DIV................... 5 uSEC
verniers (Aand B) ......—...... ... ... CAT:

m. Refer to schematics 3 through 7 if any de-
flection factor is not within specifications.

5-18. RISE TIME.
5-19. Specification. Rise time is less than 4.7 ns;
direct or with Model 10006B Probe. Rise time is meas-
ured from 10% to 90%) with 6-div input step from a
terminated 50-ohm source.
5-20. Description. A 100 kHz signal with a rise
time of less than 1 ns is applied to the vertical input
of the instrument. The rise time displayed on the CRT
is then checked to see that it is less than 4.7 ns.
This measurement is made direct, but may be made
with Model 10006B Probe.
5-21. Equipment.

a. square-wave generator.

b. 50-ohm feedthrough termination.

c. BNC cable, 44 in.

5-22.  Procedure.

a. Connect instruments as shown in figure 5-2.

b. Set Model 1707B main TIME/DIV to.1 uSEC.

c. Set square-wave generator controls for 60-
mV, 100-kHz output signal.

Table 5-2. Deflection Factor Accuracy

Voltmeter Calibrator Settings VOLTS/DIV Settings Vertical Display (div)
(Volts p-p)
0.05 .01 5 +0.15 div
0.1 .02 5 £0.15 div
0.3 .05 6 +0.18 div
0.5 " ! 5 £0.15 div
1 2 5 +0.15 div
3 b 6 +0.18 div
5 1 5 +0.15 div
10 2 5 +0.15 div
30 5 6 +0.18 div




Model 1707B

Performance Check

SQUARE-WAVE
GENERATOR ) MODEL 17078

50-0HM
FEEDTHROUGH
TERMINATION

BNC CABLE

1707B-A-2

Figure 5-2. Rise Time Test Setup

d. Adjust HORIZONTAL POSITION control so
rise time portion of signal is in center of CRT.

e. Set SWP MAG to X10.
f. Measure pulse rise time between 10% and 90%
points (dotted lines on CRT). Rise time should be less

than 4.7 ns.

g. Connect square-wave generator output to
channel B INPUT.

h. Set DISPLAY to B.
i. Repeat steps b through f for channel B.
j. Remove test equipment.

k. To return to initial settings, set Model 1707B
controls as follows:

DISPLAY 556 uusssmasmasmseonseisssigses A
main TIME/DIV................... 5 uSEC
SWPMAG........coooiiiiiii X1

I. Refer to schematics 3 through 7 if rise time
specification is not met.

5-23. BANDWIDTH.

5-24. Specification. (Direct or with Model 100068
Probe, 3-dB down from 50-kHz, 6-div reference signal
from a terminated 50-ohm source). Dc coupled: dc to
75 MHz, ac coupled: 10 Hz to 75 MHz.

5-25. Description. To check bandwidth, a constant-
amplitude signal generator is used to apply a 6-div,
50-kHz signal to the Model 1707B input. 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 div to
meet bandwidth specifications. This measurement is
made direct, but may be made with Model 10006B
Probe.

CONSTANT— AMPLITUDE
SIGNAL GENERATOR

MODEL 17078B

50-0HM
FEEDTHROUGH
TERMINATION

RG 213 CABLE

1707B-A-3

Figure 5-3. Bandwidth Test Setup

5-26. Equipment.
a. constant-amplitude signal generator.
b. RG 213 cable.
c. H50-ohm feedthrough termination.
5-27.  Procedure.
a. Connect instruments as shown in figure 5-3.

b. Set constant-amplitude signal generator con-
trols for 60-mV, 50-kHz output signal.

c. Adjust main TRIGGER LEVEL for stable dis-
play.

d. Adjust constant-amplitude signal generator
voltage vernier for 6-div vertical display.

e. Set constant-amplitude signal generator con-
trols for frequency output of 75 MHz. Vertical dis-
play of CRT should be equal to or greater than
4.3 div.

f. Connect constant-amplitude signal generator
to channel B.

g. Set DISPLAY to B.
h. Repeat steps b through e for channel B.
i. Remove test equipment.

j. Toreturn to initial settings, set DISPLAY to A.

k. Refer to schematics 3 through 7if either chan-
nel does not meet bandwidth specification.

5-28. A + B MODE.
5-29. Specification. Vertical deflection within +3%

of VOLTS/DIV switch indication with the addition of
channel A and B.

5-3
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5-30. Description. The deflection factor of the add-
ed signal is checked by applying a signal to both
channel A and B. The displayed signal should be the
algebraic sum of channel A and B. Proper operation
of channel B POLARITY switch is also verified.
5-31. Equipment.

a. Oscillator.

b. BNC cable, 44 in. (2 required).

c. BNC TEE connector.
5-32. Procedure.

a. Connect instruments as shown in figure 5-4.

MODEL 1707 B

OSCILLATOR

CHAN CHAN
A B

BNC TEE

44 in. BNC CABLE
1707B-L-001

Figure 5-4. A + B Mode Test Setup
b. Set oscillator for 100 mV output at 1 kHz.

¢. Set main TIME/DIV to .5 mSEC.
d. Set DISPLAY to A + B.

e. Setchannel A and B VOLTS/DIV switches to
0.1.

f. CRT display should be 2 divisions.
g. Set B POLARITY to INVT.

h. CRT display should be straight line.
i. Remove test equipment.

j. To return to initial settings, set Model 1707B
controls as follows:

DISPLAY . o v o as g s s o sve s 200 v s wie o s A
VOLTS/DIV(AandB) ............... .01
B POLARITY : ci a5 s s ains e o s s wos NORM
MAIN TIME/DIV ............... 5 uSEC

Model 1707B

k. Refer to schematics 3 through 7 if instrument
does not meet specification.

5-33. ALT MODE.

5-34. Specification. Trace alternates between chan-
nel A and channel B at all sweep rates.

5-35. Description. Signals are applied to channel
A and channel B. The display should alternate be-
tween channel A and channel B on successive
sweeps.

5-36. Equipment.
a. Oscillator.
b. BNC cable.
c. BNC tee.
5-37. Procedure.
a. Connect instruments as shown in figure 5-4.
b. Set oscillator for .5 volts output at 100 kHz.

c. Set both channel A and B VOLTS/DIV
switches to .5.

d. Set DISPLAY switch to ALT.
e. Position traces about 2 divisions apart.

f. Rotate TIME/DIV switch throughout its
range.

g. Display should alternate between traces at all
positions of TIME/DIV switch. At faster sweep rates,
alternation will appear as two traces on screen.

h. Remove test equipment.

i. To return to initial settings set Model 1707B
controls as follows:

DISPLAY . o s oo ecvii i ssaissssoinswsssees A
TIME/DIV ... i 5 usec
VOLTS/DIV(AandB) ............... .01

j. Refer to schematics 3 through 7 if ALT
mode does not meet specifications.

5-38. CHOP MODE.

5-39. Specifications. Electronically switched be-
tween channels at approx 400 kHz. Blanking during
switching.

5-40. Description. Signals applied to channel A
and channel B in CHOP mode. Check for proper
blanking.
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5-41. Equipment.
a. Oscillator.
b. BNC cable.

¢. BNC tee.

5-42. Procedure.
a. Connect instruments as shown in figure 5-4.
b. Set DISPLAY switch to CHOP.
c. Set TIME/DIV switch to 20 usec.

d. Set oscillator for approximately 5 kHz out-
put frequency at .5V p-p.

e. Set both VOLTS/DIV to .5.

f. Adjust TRIGGER LEVEL control to produce
a stable display.

g. At slower sweep speeds, display should con-
sist of two separate sine wave displays.

h. At faster sweep speeds, the two separate
displays will appear as dashed lines.

i. Check to see that switching transients be-
tween segments are completely blanked.

j. Remove test equipment.

k. To return to initial settings, set Model 1707B
controls as follows:

DISPLAY ... A
TIME/DIV .......o.iiosssissssssess 5 usec
VOLTS/DIV(AandB) ............... .01

1. Refer to schematic 3 through 7 if CHOP mode
specifications are not met.

5-43. SINGLE SWEEP.

5-44. Specification. Sweep locks out until RESET
is pressed.

5-45. Description. Signal is applied to channel A
INPUT and instrument is set to single sweep opera-
tion. Sweep is armed when RESET pushbutton is
pressed.

5-46. Equipment.

a. None required.

Performance Check

5-47. Procedure.

a. Connect CAL 1 VOLT output to channel A
INPUT.

b. Set main TIME/DIV to 1 mSEC.
c. Set channel A VOLTS/DIV to .5.
d. Set AUTO/NORM to NORM.

e. Adjust TRIGGER LEVEL to obtain stable
display. '

f. Disconnect signal.
g. Set sweep mode to SINGLE.
h. Press RESET button.

i. RESET indicator illuminates and remains
illuminated until signal is reapplied.

j. Reconnect signal to channel A INPUT.

k. A single, stable display should be presented
and RESET indicator should extinguish.

1. Remove test equipment.

m. Refer to schematic 10 if specification is not
met.

n. To return to initial settings, set Model 1707B
controls as follows:

SINGLE .:co5iv6s pmssmsemsiwes disengaged
AUTO/NORM ...........ccovvent. AUTO
VOLTS/DIV (A o s 55 e85 55 505 o 5500 0 51 .01
main TIME/DIV . e o iewssms s 5 uSEC

5-48. AUTO TRIG RECOVERY TIME.
5-49. Specification. Stable display above 40 Hz.
5-50. Description. A time marker display of great-
er than 40 Hz is obtained, indicating that the time
base is synchronizing on triggers, then a trigger sig-
nal of less than 40 Hz is applied, indicating that
time base is running at 40 Hz, and is not triggering
on signal.
5-51. Equipment.

a. Time-mark generator.

b. BNC cable 44 in.
5-52. Procedure.

a. Connect time-mark generator to channel A
INPUT.

5-5
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b. Set time-mark generator for 50-millisecond
markers.

c. Set channel A VOLTS/DIV switch to 2.
d. Set TIME/DIV switch to 50 ms.

e. Adjust TRIGGER LEVEL to obtain stable
display.

f. Set time-mark generator for 500-millisecond
markers.

g. Sweep should free run and stable display
cannot be obtained.

h. Remove test equipment.

i. To return to initial settings, set Model 1707B
controls as follows:

VOLTS/DIV (A) ..., .01
TIME/DIV .. ...coiossinessniassass 5 usec

j. Refer to schematic 10 if specification cannot
be met.

5-53. Z AXIS SENSITIVITY.

5-564. Specification. Noticeable intensity modula-
tion with 4-volt signal.

5-565. Description. A 4-volt signal is applied to Z
AXIS INPUT to blank trace.

5-56. Equipment.
a. Oscillator.
b. BNC cable.

5-67. Procedure.

a. Set oscillator for a 4-volt p-p output at ap-
proximately 1 kHz.

b. Connect oscillator to Z AXIS INPUT.
c. Set TIME/DIV to 1 mSEC.

d. CRT display should show noticeable inten-
sity modulation.

e. Remove test equipment.

f. Refer to schematic 19 if specification cannot
be met.

g. To return to initial settings, set Model 1707B
controls as follows:

main TIME/DIV................. 5 uSEC
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5-58. BEAM FINDER.
5-59. Specification. Intensity is increased and dis-

play returns to display area when BEAM FINDER is
pressed.

5-60. Description. Display is positioned off screen.
BEAM FINDER pushbutton is pressed to return dis-
play to viewing area.
5-61. Equipment.

a. None required.

5-62. Procedure.

a. Connect CAL 1 VOLT signal to channel A
INPUT.

b. Set main TIME/DIV to .2 mSEC.

Adjust TRIGGER LEVEL for stable display.

0

d. Set channel A VOLTS/DIV to 1.

e. Adjust channel A POSITION completely
cew.

f. Press BEAM FINDER and observe that dis-
play is intensified, reduced in size and returned to
viewing area.

g. While pressing BEAM FINDER adjust chan-
nel A POSITION to position display at center screen.

h. Release BEAM FINDER and observe that
display remains on screen.

i. Disconnect CAL 1 VOLT.

j. To return to initial settings, set Model 1707B
controls as follows:

VOLTS/DIV €A) «:cioswnsnsssnammme. .01

k. Refer to schematics 6, 16 and 17 if this speci-
fication cannot be met.

5-63. COUPLING SWITCH.

5-64. Specification. Correct signal coupling in
each switch position.

5-65. Description. Correct coupling switch appli-
cation is checked by applying a signal to channels A
and B and verify switch position agrees with display.

5-66. Equipment.

a. None required.
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5-67. Procedure.

a. Connect channel A INPUT to CAL 1 VOLT
output.

b. Set main TIME/DIV to .5 mSEC.
c. Set channel A VOLTS/DIV to .5.
d. Set channel A coupling switch to DC.

e. Position bottom of display on center grati-
cule line.

f. Set channel A coupling switch to AC.

g. CRT display should be centered about center
graticule line.

h. Set channel A coupling switch to GND.

i. CRT display should be a straight line near
center graticule.

j. Set display switch to B and select B TRIG.

k. Connect CAL 1 VOLT output to channel B
INPUT.

1. Set channel B VOLTS/DIV to .5.
m. Center display around center graticule line.
n. Set channel B coupling switch to DC.

o. Bottom of CRT display should be on center
graticule line.

p. Set channel B coupling switch to GND.

q. CRT display should be a straight line near
center graticule.

r. Disconnect CAL 1 VOLT input.

s. To return to initial settings, set Model 1707B
controls as follows:

DIISPLAY ;5 ii 50 5500 £ oo vmst i 5 o 5 05,5 s 6 A
COUPLING(AandB) ................ AC
VOLTS/DIV (AandB) ............... .01
TABEOTINE . oo ivosnmismpswaisiinis A TRIG

t. Refer to schematic 3 through 7 if specification
is not met.

5-68. INPUT RESISTANCE.

5-69. Specification. The input is 1 megohm 2%
shunted by approximately 24 pF.

Performance Check

5-70. Description. The input resistance is meas-
ured with an ohmmeter to verify resistance.

5-71. Equipment.
a. multifunction digital voltmeter.
b. BNC cable, 44 in.
c. banana jack to BNC adapter.

5-72. Procedure.

a. Connect instruments as shown in figure 5-5.

MULTIFUNCTION
DIGITAL VOLTMETER

/ BNC CABLE

/
BANANA JACK
TO BNC ADAPTER

MODEL 17078

CHAN

1707B-A-4

Figure 5-5. Input Resistance Test Setup
b. Set Model 1707B channel A and B coupling
to DC.

c. Set multifunction digital voltmeter controls to
measure 10 megohms.

NOTE

Use a range on the digital voltmeter
having an output voltage less than 0.6V.
If more than 0.6V is applied, erroneous
input resistance readings may result.

d. Connect BNC cable to channel A INPUT.
Multifunction digital voltmeter should indicate 1
megohm +2%.

e. Check all channel A VOLTS/DIV ranges.

f. Move BNC cable from channel A to channel
B. Multifunction digital voltmeter should indicate
1 megohm +2%.

g. Check all channel B VOLTS/DIV ranges.
h. Remove test equipment.

i. To return to initial settings, set Model 1707B
controls as follows:

channel A and B VOLTS/DIV .......... .01
channel A and B coupling............... AC

5-7
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j. Refer to schematic 3 if input resistance spec-

ification is not met.

5-73. COMMON MODE REJECTION RATIO (CMRR).

5-74. Specification. Frequency: dc to 1 MHz.
CMRR: at least 40 dB on 10 mV/div range, at least
20 dB on all other ranges with verniers set for optimum
rejection.

5-75. Description.This measurement is made by
applying identical signals to channel A and channel B
and operating in the A+B (B POLARITY INVT) mode.

The signal display on the CRT will be the common
mode signal.

5-76. Equipment.
a. constant-amplitude signal generator.
b. BNC cable, 9 in.
c. BNC tee.
d. RG 213 cable.

e. H0-ohm feedthrough termination.

CONSTANT- AMPLITUDE
SIGNAL GENERATOR

MODEL 17078

CHAN CHAN

P

BNC CABLE -
BNC TEE BNC CABLE
RG 213 CABLE 50-0HM
FEEDTHROUGH
TERMINATION
1707B-A-5

Figure 5-6. CMRR Test Setup

5-77. Procedure.

a. Connect instruments as shown in figure 5-5.

b. SetModel 1707B channel A VOLTS/DIV to.05.

c. Set constant-amplitude signal generator con-
trols for 50-kHz, 0.3V p-p signal as viewed on Model
1707B CRT.

d. Set DISPLAY switch to A+B.

e. Set channel A and B VOLTS/DIV to .01.

f. Set B POLARITY switch to INVT. Display
should be less than 0.3 div.

5-8
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g. Increase constant-amplitude signal generator
frequency to 1 MHz. Display should be less than 0.3
div.

h. For all other vertical sensitivity ranges
(VOLTS/DIV), 30 div of signal at 1 MHz applied to
channel A and B INPUT will result in deflection
factor equal to or less than 3 div. This deflection
factor is with channel A and channel B vernier
adjusted for maximum CMRR.

1. Remove test equipment.

j. To return to initial settings, set Model 1707B
controls as follows:

DDISPIAY . . .o e v ero e omor s o e m o 5 G0t 5 308 00 0 5 A
BPOLARITY .......coiiiiin.. NORM
channel A and channel B VOLTS/DIV.. .01
channel A and B verniers ............. CAL

k. Refer to schematics 3 through 7 if CMRR
specification is not met.

5-78. MAIN SWEEP TIME.

5-79. Specification. Range: from 0.1 usec/div to
2 sec/div (23 ranges) in 1, 2, 5 sequence. Accuracy
is +3% with VERNIER in CAL position. VERNIER:
continuously variable between all ranges; extends
slowest sweep to atleast 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. Ac-
curacy is +bV, includes 3% accuracy of time base.

5-80. Description. The instrument time base is
compared against a time-mark generator to verify
specifications.

5-81. Equipment.

a. time-mark generator.

b. BNC cable, 44 in.

TIME—MARK

GENERATOR MODEL 17078

CHAN
A

BNC CABLE

1707B-A-6

Figure 5-7. Main Sweep Time Test Setup
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5-82. Procedure.

a. Connect instruments as shown in figure 5-7.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV ....... approx 5 div
of deflection
main TIME/DIV................. .1 uSEC

c. Set time-mark generator controls for 0.1-usec
time-mark output.

d. Adjust HORIZONTAL POSITION control so
first marker is aligned with first, left-hand vertical
graticule. Eleven markers should be present on CRT.

e. Check rest of main TIME/DIV settings using
table 5-3.

f. Set main TIME/DIV switch to 1 uSEC.

g. Set time-mark generator for 5-usec time-mark
output.

h. Adjust HORIZONTAL POSITION control so
three time marks appear on CRT.

i. Rotatemain VERNIER fully counterclockwise.
VERNIER UNCAL light should be on. Time period
between time marks should be less than 2 div.

j. Return main VERNIER to CAL position.

k. Set time-mark generator for 1-usec time-mark
output. Eleven time marks should appear on CRT.

Performance Check

1. Set SWP MAG to X10.

m. Adjust HORIZONTAL POSITION control until
two time marks appear. Time marks should be 10 div
apart 0.5 div.

n. Remove test equipment.

o. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV.::cieeisnsensss .01
main TIME/DIV....... TR e 5 uSEC
SWP MAG . ... X1

p. Refer to following paragraphs and sche-
matics if any of these tests fail:

(1). Sweep ranges: paragraph 5-185 and
schematic 11.

(2). VERNIER check: schematic 11.

(3). SWP MAG (X10) check: paragraph
5-195, schematic 16.
5-83. DELAYED SWEEP TIME.

5-84. Specification. Ranges: from 0.1 usec/div
to 0.2 sec/div (20 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 0.5 sec/div.
VERNIER UNCAL light indicates when VERNIER is
not in CAL position.

Table 5-3. Main Sweep Performance Check

Time-mark Generator Main TIME/DIV Time Marks To Check
0.1 usec .1 uSEC
0.2 usec .2 uSEC
0.5 usec S uSEC

1 usec 1 uSEC
2 usec 2 uSEC
5 usec 5 uSEC
10 usec 10 uSEC
20 usec 20 uSEC
50 usec 50 uSEC
0.1 ms .1 mSEC
0.2 ms .2 mSEC
0.5 ms .5 mSEC 11 in 10 div 0.3 div
1 ms 1 mSEC
2 ms 2 mSEC
5 ms 5 mSEC
10 ms 10 mSEC
20 ms 20 mSEC
50 ms 50 mSEC
0.1 sec .1 SEC
0.2 sec 2 SEC
0.5 sec .5 SEC
1 sec 1 SEC
2 sec 2 SEC
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TIME—-MARK
GENERATOR MODEL 17078

CHAN
A

BNC CABLE

1707B-A-6

Figure 5-8. Delayed Sweep Time Test Setup

5-85. Description. The delayed time base is com-
pared against a time-mark generator to verify spec-

ifications.

5-86. Equipment.
a. time-mark generator.
b. BNC cable, 44 in.

5-87. Procedure.

a. Connect instruments as shown in figure 5-8.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV....... approx 5 div

of deflection
delayed TIME/DIV .............. .1 uSEC
sweep display .......... DELAYED SWEEP
main TIME/DIV................. .2 uSEC

c. Set time-mark generator controls for 0.1-usec
time-mark output.

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

e. Check rest of delayed TIME/DIV settings
using table 5-4. Main TIME/DIV control should be
one step slower than delayed TIME/DIV.

f. Set delayed TIME/DIV switch to 1 mSEC.
g. Set time-mark generator for 5-ms time marks.

h. Adjust DELAY TIME until three time marks
appear on CRT.

i. Rotate delayed VERNIER fully counterclock-
wise. VERNIER UNCAL light should be on. Time
period should be equal to or less than 2 div.

5-10
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NOTE

Sweep length decreases as delayed
VERNIER is turned counterclockwise.

j. Return delayed VERNIER to CAL position.
k. Remove all test equipment.

[. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV . .~............ .01
delayed TIME/DIV ... ................ OFF
sweep display............... MAIN SWEEP
main TIME/DIV................... 5 uSEC

m. Refer to paragraph 5-190 and schematic 13
if any tests fail.

5-88. DELAY TIME ACCURACY.
5-89. Specification. Accuracy: *1Y%.
5-90. Description. The delay time accuracy is

checked against a calibrated standard to verify
accuracy.

TIME—-MARK
GENERATOR MODEL 17078
CHAN
A
Q O

BNC CABLE

1707B-A-6

Figure 5-9. Delay Time Accuracy Test Setup
5-91. Equipment.

a. time-mark generator.
b. BNC cable, 44 in.
5-92. Procedure.
a. Connect instruments as shown in figure 5-9.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV....... approx 5 div

of deflection
main TIME/DIV................. 1 mSEC
delayed TIME/DIV ............... 10 uSEC
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Performance Check

c. Set time-mark generator for 1-ms time-mark n. Refer to paragraph 5-190 and schematics 13

output.

d. Adjust DELAY TIME to intensify second time
mark from left.

e. Set sweep display to DELAYED SWEEP.

f. Adjust DELAY TIME to center visible time
mark on center vertical graticule line. Note DELAY
TIME setting.

DELAY TIME
g. Set sweep display to MAIN SWEEP.

h. Adjust DELAY TIME to intensify 10th time
mark from left.

i. Set sweep display to DELAYED SWEEP.

j. Adjust DELAY TIME to center visible time mark 1707B-A-6

on center vertical graticule line. Note DELAY TIME
setting.

DELAY TIME

and 14 if specification is not met.
5-93. DELAY TIME LINEARITY.

5-94. Specification. Linearity: £0.2%.

TIME—MARK
GENERATOR MODEL 17078

CHAN
A

BNC CABLE

Figure 5-10. Delay Time Linearity Test Setup

5-95. Description. The linearity of the DELAY

k. Subtract setting in step f from step j. Dif-
ference should be 8.00 0.08.

1. Disconnect test equipment.

m. To return to initial settings, set Model 1707B
controls as follows:

TIME dial is checked against a calibrated standard
to verify linearity.

5-96. Equipment.
a. time-mark generator.

b. BNC cable, 44 in.

channel A VOLTS/DIV ................. .01
sweep display............... MAIN SWEEP 5-97.  Procedure.
main TIME/DIV................... 5 uSEC
delayed TIME/DIV ................... OFF a. Connect instruments as shown in figure 5-10.
Table 5-4. Delayed Sweep Performance Check
Time-mark Generator Delayed TIME/DIV Time Marks to Check
0.1 usec .1 uSEC
0.2 usec .2 uSEC
0.5 usec 5 uSEC
1 usec 1 uSEC
2 usec 2 uSEC
5 usec 5 uSEC
10 usec 10 uSEC
20 usec 20 uSEC
50 usec 50 uSEC
8:; o ; 2;?8 11 in 10 div £0.3 div
0.5 ms .5 mSEC
1 ms 1 mSEC
2 ms 2 mSEC
5 ms 5 mSEC
10 ms 10 mSEC
20 ms 20 mSEC
50 ms 50 mSEC
0.1 sec .1 SEC
0.2 sec .2 SEC
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b. Set Model 1707B controls as follows:

channel A VOLTS/DIV ....... approx 5 div

of deflection
sweep display.......... DELAYED SWEEP
main TIME/DIV.................... 1 ms
DELAYTIME ....................... 0.00
DELAY TIME/DIV ............. 10 uSEC

c. Set time-mark generator for 1-ms time-mark
output.

d. Rotate DELAY TIME cw until first marker
is centered on center graticule line. Note DELAY
TIME setting.

(A) DELAY TIME

e. Adjust DELAY TIME cw until fifth marker is
centered on center vertical graticule line. Note
DELAY TIME setting.

(B) DELAY TIME
f. Adjust DELAY TIME cw until ninth marker
is centered on center vertical graticule line. Note

DELAY TIME setting.

(C) DELAY TIME

Model 1707B

5-100. Description. The delay jitter is checked by
expanding the sweep by 20,000 and visually monitor-
ing the jitter.
5-101. Equipment.

a. time-mark generator.

b. BNC cable, 44 in.
5-102. Procedure.

a. Connect instruments as shown in figure 5-11.

TIME—MARK
GENERATOR MODEL 17078

CHAN
A

BNC CABLE

1707B-A-6

g. Perform mathematics given below. Note result
of 0.00 +0.02.

C—A
2
2

A +( ) —B =0.00 £0.02

A = step d setting
Where: B = step e setting
C = step f setting

Result: —.02______+.02

h. Disconnect test equipment.

1. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV ................. .01
sweep display ............... MAIN SWEEP
delayed TIME/DIV ... ............... OFF
main TIME/DIV................... 5 uSEC
DELAY TIME ......................... 0.00

j. Refer to schematics 12 and 13 if specification
is not met.

5-98. DELAY JITTER.

5-99. Specification. Delay jitter should be less
than .005%.

5-12

Figure 5-11. Delay Jitter Test Setup
b. Set Model 1707B controls as follows:

channel A VOLTS/DIV ....... approx 5 div

of deflection
main TIME/DIV................. 1 mSEC
delayed TIME/DIV .............. 5 uSEC

c. Set time-mark generator controls for 1-ms
time-mark output.

d. Adjust DELAY TIME so intensified portion of
sweep is at 11th graticule line.

e. Set sweep display to DELAYED SWEEP.

f. Adjust DELAY TIME so display is centered.
Display jitter should be less than 1 div which is
less than .005%.

g. Remove test equipment.

h. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV ............... .01
main TIME/DIV................... 5 uSEC
delayed TIME/DIV ................... OFF
sweep display............... MAIN SWEEP
DELAY TIME . ....covnessisssmmnsisnss 0.00

i. Refer to schematics 12 and 13 if specifications
are not met.
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5-103. MAIN TRIGGERING.

5-104. Specification. Dc to 35 MHz on signals
causing 0.5 div of vertical deflection, increasing to
1 div at 75 MHz in all display modes except CHOP;
de to 400 kHz in CHOP mode. External: dc to 35
MHz on signals 50 mV p-p or more, increasing to
100 mV p-p at 75 MHz.

5-105. Description. The main triggering is checked
with known input signals to ensure proper triggering.

5-106. Equipment.
a. constant-amplitude signal generator.
b. RF millivoltmeter.
c. BNC tee (2).
d. BNC cable, 9 in (2).
e. RG 213 cable.
f. 50-ohm feedthrough termination.

g. 10:1 divider probe.

5-107. Procedure.

a. Connect instruments as shown in figure 5-12.

CONSTANT -AMPLITUDE RF
SIGNAL GENERATOR MODEL 17078 MILLIVOLTMETER

EXT
TRIG

INPUT INPUT

50-0HM BNC CABLE
FEEDTHROUGH

TERMINATION BNC CABLE

BNC TEE

RG 213 CABLE

1707B-A-7

Figure 5-12. Main Triggering Test Setup

b. Set Model 1707B controls as follows:

main TIME/DIV................. 1 uSEC
SWP MAG ..., X10
channel A VOLTS/DIV ................ 1

c. Set constant-amplitude signal generator con-
trols for 35-MHz, 0.5-div display.

d. Adjust main TRIGGER LEVEL for stable dis-

Performance Check

play. If stable display is obtained, instrument is trig-
gering properly.

e. Without increasing amplitude set constant
amplitude signal generator for 75-MHz output.

f Display should not trigger at any setting of
TRIGGER LEVEL control.

g. Disengage HF REJ.

h. Set constant-amplitude signal generator con-
trols for 75-MHz, 1-div display output signal.

i. Adjust main TRIGGER LEVEL for stable dis-
play. If stable display is obtained, instrument is trig-
gering properly.

j. Change trig to A ONLY TRIG and repeat steps
b through i.

k. Set main INT/EXT to EXT.

1. Set constant-amplitude signal generator con-
trols for 75-MHz, 35-mV rms (100-mV p-p) signal
as read on RF millivoltmeter.

m. Adjust main TRIGGER LEVELfor stable dis-
play. If stable display is obtained, instrument is
triggering properly.

n. Set constant-amplitude signal generator con-

trols for 35-MHz, 7.5-mV rms (50-mV p-p) signal
as read on RF millivoltmeter.

0. Adjust main TRIGGER LEVEL for stable dis-
play. If stable display is obtained, instrument is trig-
gering properly.

p. Set main INT/EXT to INT.

q. Set SWP MAG to X1.

r. Set DISPLAY to CHOP.

s. Set main TIME/DIV control to 2 uSEC.

t. Set constant-amplitude signal generator con-

trols i"or 400-kHz, 0.5-div display.

u. Adjust main TRIGGER LEVEL for stable dis-
play. Segmented display should be observed. This is
normal display.

v. Remove test equipment.

w. Connect 10:1 divider probe from channel
A INPUT to ac line voltage source.
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x. Set Model 1707B controls as follows:

main LFREJ .................... engaged
main HFREJ.................... engaged
channel A VOLTS/DIV ................. 5
channel A vernier.................... ccw
main TIME/DIV................. 2 mSEC

Adjust main TRIGGER LEVEL to obtain
stable display. If stable display is obtained, instru-
ment is triggering properly.

z. To return to initial settings, set Model 1707B
controls as follows:

DISPLAY ..o A
channel A VOLTS/DIV ............... .01
main TIME/DIV................... 5 uSEC
17 N B NORM TRIG

1. Refer to paragraph 5-172 and schematics 8
and 9 if any triggering specifications are not met.

5-108. DELAYED TRIGGERING.

5-109. Specification. Dc to 35 MHz on signals
causing 0.5 div of vertical deflection, increasing to
1.0 div at 75 MHz in all display modes except
CHOP; dc to 400 kHz in CHOP mode. External: dc

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

5-110. Description. The delayed triggering is
checked with known input signals to ensure proper
triggering.

5-111. Equipment.

a. constant-amplitude signal generator.

b. RF millivoltmeter.
c. BNC tee (2).
d. BNC cable, 9 in.
e. BNC cable, 44 in.
f. 50-ohm feedthrough termination.
5-112. Procedure.
a. Connect instruments as shown in figure 5-13.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV ................ N |
delayed TIME/DIV .............. .1 uSEC
main TIME/DIV................. .2 uSEC
SWPMAG ... X10
delayed AUTO/TRIG ................ TRIG
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CONSTANT -AMPLITUDE RF
MODEL 17078

SIGNAL GENERATOR MILLIVOLTMETER

INPUT
O
50-0HM BNC CABLE
FEEDTHROUGH
TERMINATION BNC CABLE BNC TEE

RG 213 CABLE

1707B-A-7

Figure 5-13. Delayed Triggering Test Setup

c. Set constant-amplitude signal generator con-
trols for 35-MHz, 0.5-div display output signal.

d. Adjust main TRIGGER LEVEL for stable dis-
play.

e. Set sweep display to DELAYED SWEEP.

f. Adjust delayed TRIGGER LEVEL for stable
display. If stable display is obtained, instrument is
triggering properly.

g. Set sweep display to MAIN SWEEP.

h. Set constant-amplitude signal generator con-
trols for 75-MHz, 1 div display output signal.

i. Adjust main TRIGGER LEVEL for stable
display.

j. Set sweep display to DELAYED SWEEP.

k. Adjust delayed TRIGGER LEVEL for stable
display. If stable display is obtained, instrument is
triggering properly.

1. Set delayed INT/EXT to EXT.

m. Set sweep display to MAIN SWEEP.

n. Set constant-amplitude signal generator con-
trols for 75-MHz, 35-mV rms (100-mV p-p) signal
as read on RF millivoltmeter.

0. Adjust main TRIGGER LEVEL for stable dis-
play.

p. Set sweep display to DELAYED sweep.
q. Adjust delayed TRIGGER LEVEL for stable

display. If stable display is obtained, instrument is
triggering properly.
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r. Set sweep display to MAIN SWEEP.

s. Set constant-amplitude signal generator con-
trols for 35-MHz, 17.5-mV rms (50-mV p-p) signal
as read on RF millivoltmeter.

t. Adjust main TRIGGER LEVEL for stable dis-
play.

u. Set sweep display to DELAYED SWEEP.

v. Adjust delayed TRIGGER LEVEL for stable
display. If stable display is obtained, instrument is
triggering properly.

w. Remove test equipment.

x. To return to initial settings; set Model 1707B
controls as follows:

delayed AUTO/TRIG ............... AUTO
delayed INT/EXT...................... INT
sweep display............... MAIN SWEEP
channel A VOLTS/DIV............... .01
main TIME/DIV................... 5 uSEC
delayed TIME/DIV ................... OFF
SWPMAG ;. :cci0isnmssnsamsinassedssms X1

y. Refer to schematics 8 and 9 if any triggering
specifications are not met.

5-113. MAIN TRIGGER LEVEL RANGE AND POLAR-
ITY.

5-114. Specification. The trigger level should
adjust smoothly at any point on the vertical wave-
form for both the negative and positive portions
of the signal. In EXT mode, stable triggering should
occur from —1.2V to +1.2V of trigger signal amplitude.
5-115. Description. The trigger level range and po-
larity are checked against calibrated inputs to ensure
that the instrument triggers on both negative and
positive slopes of the input signal.
5-116. Equipment.

a. voltmeter calibrator.

b. BNC cable, 44 in.

c. BNC cable, 9 in. (2).

d. BNC tee.

e. banana jack to BNC adapter.

5-117. Procedure.

a. Connect instruments as shown in figure 5-14.

Performance Check

VOLTMETER
CALIBRATOR MODEL 17078

EXT
TRIG
INPUT

BANANA JACK
§70 BNC ADAPTER

BNC TEE

\BNC CABLE

1707B-A-8

Figure 5-14. Main Trigger Level Range and
Polarity Test Setup

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV ................ D
main TIME/DIV................ 5 mSEC
main HE REJ. .....ccouimeimsmisass engaged

c. Set voltmeter calibrator controls for 5V out-
put signal.

d. Rotate main TRIGGER LEVEL to both ex-
tremes. Triggering point should adjust smoothly
across positive slope of waveform displayed on CRT.

e. Set main slope to (—).

f. Rotate main TRIGGER LEVEL to both ex-
tremes. Triggering point should adjust smoothly
across negative slope of waveform displayed on CRT.

g. Set main INT/EXT to EXT.

h. Repeat steps a through f in EXT position.
Triggering in EXT for both positive and negative slope
should operate smoothly from —1.2V to +1.2V.

i. Remove test equipment.

j. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV............... .01
main TIME/DIV................... 5 uSEC
main INT/EXT ........................ INT
main 8lope .« :esiiwsnmssmssnismsssosesswss +
main HFREJ................... disengaged

k. Refer to paragraph 5-167 and schematic 8 if
any specifications are not met.

5-15
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5-118. DELAYED TRIGGER LEVEL RANGE AND
POLARITY.

5-119. Specification. The delayed trigger level
should adjust smoothly at any point on the vertical
waveform for both the negative and positive portions
of the signal. In EXT mode, stable triggering should
adjust from —1.2V to +1.2V of trigger signal amplitude.
5-120. Description. The trigger level range and po-
larity are checked against a calibrated input to

ensure that the instrument triggers on both the nega-
tive and positive slopes of the input signal.

5-121. Equipment.
a. voltmeter calibrator.
b. BNC cable, 44 in.
c. BNC tee.
d. banana jack to BNC adapter.
e. BNC cable, 9 in. (2).
5-122.  Procedure.

a. Connect instruments as shown in figure 5-15.

VOLTMETER

CALIBRATOR MODEL 1707B

DELAYED
EXT
CHAN TRIG
INPUT

BANANA JACK
TO BNC ADAPTER

BNC TEE

BNC CABLE

1707B-A-10

Figure 515. Delayed Trigger Level Range and
Polarity Test Setup

b. Set Model 1707B controls as follows:

sweep display.......... DELAYED SWEEP
channel A VOLTS/DIV ................ 5
main TIME/DIV................ .1 mSEC
delayed HFREJ ................... engaged
delayed TIME/DIV ............. .1 mSEC

c. Set voltmeter calibrator controls for 0.5V
output signal.
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d. Rotate delayed TRIGGER LEVEL to both ex-
tremes. Triggering point should adjust smoothly
across positive slope of waveform displayed on
CRT.

e. Set delayed slope to (—).

f. Rotate delayed TRIGGER LEVEL to both ex-
tremes. Triggering point should adjust smoothly

across negative slope of waveform displayed on
CRT.

g. Set delayed INT/EXT to EXT.

h. Repeat steps a through f in EXT position.
Triggering in EXT for both positive and negative
slope should operate smoothly from —1.2V to +1.2V
of trigger signal amplitude.

i. Remove test equipment.

j. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV ...ccveinenisan .01
delayed INT/EXT.................... INT
delayed slope ........... ... ... +
delayed TIME/DIV . ................ OFF
main TIME/DIV................. 5 uSEC
sweep display............. MAIN SWEEP
delayed HFREJ .............. disengaged

k. Refer to schematic 8 if any specifications
are not met.

5-123. EXT HORIZONTAL BANDWIDTH.

5-124. Specification. Dc to 1 MHz.

5-125. Description. Bandwidth is checked by apply-
ing 50-Hz and 1-MHz signals to the EXT HORIZ IN-
PUT and measuring the difference in trace deflection.

5-126. Equipment.
a. Constant-amplitude Signal Generator.
b. RG 213 Cable.

c¢. 50-ohm Feedthrough Termination.

5-127. Procedure:
a. Set up instruments as shown in figure 5-16.

b. Set Model 1707B controls as follows:

sweep display....... EXT HORIZ INPUT
BWEP MAG ......consmeniithsifssiosss X10
SINGLE . : o5 wms s 5 5 o0m 5 mon s w0 a0 o0 engaged
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CONSTANT—AMPLITUDE

SIGNAL GENERATQR MODEL 1707B

EXT
HORIZ
INPUT

\ 50—-0OHM
FEEDTHROUGH

RG 213 CABLE
TERMINATION

1707B-L-002

Figure 5-16. Ext Horizontal Bandwidth Test Setup

c. Set constant-amplitude signal generator con-
trols for 1V, 50-kHz output signal.

d. Adjust constant-amplitude signal generator
output to obtain exactly 10 div of horizontal de-
flection.

e. Adjust constant-amplitude signal generator
frequency to obtain 1-MHz output signal. Horizontal
deflection shall be equal to or greater than 7.2 div.

f. Disconnect test equipment.

g. To return to initial settings, set Model 1707B
controls as follows:

sweep display ............. MAIN SWEEP
SWPMAG . ........coiiiiiiiiiii,. X1
SINGLE ...................... disengaged

h. Refer to schematic 13 if specification is not
met.

5-128. EXT HORIZONTAL DEFLECTION FACTOR.

5-129. Specification. SWP MAG (X1), 1 V/div; SWP
MAG (X10), 0.1 V/div. Accuracy: £5%.

5-130. Description. A voltmeter calibrator signal
(1V or 10V at 400 Hz) is applied to the EXT HORIZ
INPUT and horizontal deflection is measured to
vertical deflection factor.
5-131. Equipment.

a. Voltmeter Calibrator

b. BNC Cable, 44 in.
5-132. Procedure.

a. Set instruments up as shown in figure 5-17.

b. Set Model 1707B controls as follows:

sweep display....... EXT HORIZ INPUT
SINGIE i iic i 26w 60 063 505 5 30,3 e engaged

Performance Check

VOLTMETER

CALIBRATOR MODEL 1707B
EXT
HORIZ
INPUT

BNC CABLE
1707B-L-003

Figure 5-17. Ext Horizontal Deflection Factor Test Setup

c. Set voltmeter calibrator controls for 10V
output signal.

d. In SWP MAG X1 position, horizontal de-
flection should be 10 div +0.5 div.

e. Set voltmeter calibrator output for 1V.

f. Set SWP MAG to X10. Horizontal deflection
should be 10 div £0.5 div.

g. Rotate rear panel ext horiz VERNIER out of
CAL position fully cw. Horizontal deflection should
decrease to less than 1 div.

h. Return ext horiz VERNIER to CAL position.

i. Disconnect test equipment.

j. To return to initial settings, set Model 1707B
controls as follows:

sweep display............. MAIN SWEEP
SWEP IVMIAG:. . o.vi s e e mom o i e 558 555 X1
SINGLE . ..................... disengaged

k. Refer to paragraph 5-215 and schematic 13
if specification is not met.

5-133. CALIBRATOR.

5-134. Specification. Type: 1-kHz +10% square wave.
Voltage: 1V p-p £1%.

5-135. Description. The frequency is checked by
the Model 1707B. The -calibrator amplitude is
checked by comparing the calibrator amplitude
against a known 0.1%, 1V p-p signal.

5-136. Equipment.

a. voltmeter calibrator.

b. banana jack to BNC adapter.
c. BNC cable, 44 in.

d. test lead.

5-17
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VOLTMETER

CALIBRATOR MODEL 17078

BANANA JACK
TO BNC

CAL 1 VOLT
ADAPTER o

CHAN
A -

TEST LEAD

BNC CABLE

1707B-A-9

Figure 5-18. Calibrator Test Setup

5-137. Procedure.
a. Connect instruments as shown in figure 5-18.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV................ 5|
channel A coupling ................... DC
main TIME/DIV................ .2 mSEC

5-18
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c. Set voltmeter calibrator controls for 1V p-p
output signal.

d. Adjust channel A VOLTS/DIV vernier so dis-
play is exactly 6 div of vertical amplitude.

e. Disconnect voltmeter calibrator.

f. Connect CAL 1 VOLT output to channel A
INPUT. Display should be 6 div of vertical amplitude
+.06 div and 1 kHz +10%.

g. Remove test lead.

h. To return to initial settings, set Model 1707B
controls as follows:

channel A coupling ................... AC
channel A VOLTS/DIV............... .01
channel A vernier................... CAL
main TIME/DIV................. 5 uSEC

i. Refer to paragraph 5-155 and schematic 17 if
test limits are incorrect.
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PERFORMANCE CHECK RECORD
MODEL 1707B

Instrument Serial Number Date
Check Specification Measured
Chan Chan
DEFLECTION FACTOR A B
.01 VOLTS/DIV 5 div +0.15 div
.02 VOLTS/DIV 5 div +0.15 div
.05 VOLTS/DIV 6 div +0.18 div
.1 VOLTS/DIV 5 div +0.15 div
.2 VOLTS/DIV 5 div +0.15 div
.5 VOLTS/DIV 6 div +0.18 div
1 VOLTS/DIV 5 div +0.15 div
2 VOLTS/DIV 5 div +.015 div
5 VOLTS/DIV 6 div +0.18 div
Channel A Vernier <2.4 div
Channel B Vernier <2.4 div
RISE TIME
Channel A Rise time <4.7 ns
Channel B Rise time <4.7 ns
BANDWIDTH
Channel A Bandwidth >4.3 div
Channel B Bandwidth >4.3 div
A + B MODE Straight line
ALT MODE Display alternates
between traces
CHOP MODE
Slow sweep speed Two displays
Faster sweep speed Dashed lines
SINGLE SWEEP
No signal RESET indicator
illuminates
Signal applied RESET indicator
extinguished and
stable display
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PERFORMANCE CHECK RECORD (Cont'd)
MODEL 1707B

Instrument Serial Number

Date

Model 1707B

Check

Specification

Measured

AUTO TRIG RECOVERY TIME

50-millisecond markers

Stable display

Free run
500-millisecond markers display
Z-AXIS SENSITIVITY Increased
modulation

BEAM FINDER Observed display
remains on
screen

COUPLING SWITCH

AC Display
centered

DC Bottom of
display on
center line

GND Straight

line display

INPUT RESISTANCE
Channel A Resistance

.01 VOLTS/DIV
.02 VOLTS/DIV
.05 VOLTS/DIV
.1 VOLTS/DIV
.2 VOLTS/DIV
.5 VOLTS/DIV
1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV

Channel B Resistance

.01 VOLTS/DIV
.02 VOLTS/DIV
.05 VOLTS/DIV
.1 VOLTS/DIV
.2 VOLTS/DIV
.5 VOLTS/DIV
1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV

1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm 0.2 megohm
1 megohm +0.2 megohm

1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
1 megohm +.02 megohm
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PERFORMANCE CHECK RECORD(Cont'd)

Model 1707B

Instrument Serial Number

Date

Performance Check

Check

Specification

Measured

COMMON MODE REJECTION RATIO (CMRR)

CMRR (50 kHz/0.01 volts/div)
CMRR (1 MHz/0.01 volts/div)

<0.3 div
<0.3 div

MAIN SWEEP TIME

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

5 SEC

1 SEC

2 SEC

Main Vernier Check

Mag (X10) Check

11 in 10 div +0.3 div
11 in 10 div #0.3 div
11 in 10 div 0.3 div
11 in 10 div 0.3 div
11 in 10 div 0.3 div
11 in 10 div 0.3 div
11 in 10 div +0.3 div
11 in 10 div +0.3 div
11 in 10 div 0.3 div
11 in 10 div 0.3 div
11 in 10 div +0.3 div
11 in 10 div 0.3 div
11 in 10 div #0.3 div
11 in 10 div +0.3 div
11 in 10 div +0.3 div
11 in 10 div #0.3 div
11 in 10 div 0.3 div
11 in 10 div +0.3 div
11 in 10 div #0.3 div
11 in 10 div +0.3 div
11 in 10 div +0.3 div
11 in 10 div 0.3 div
11 in 10 div +0.3 div

<2 div
10 div £0.5 div
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PERFORMANCE CHECK RECORD (Cont'd)

Model 1707B

Instrument Serial Number

Date

Model 1707B

Check

Specification

Measured

DELAYED SWEEP TIME

Delay dJitter

.1 uSEC 11 in 10 div %0.3 div
2uSEC 11 in 10 div #0.3 div
S5 uSEC 11 in 10 div #0.3 div
1 uSEC 11 in 10 div +0.3 div
2 uSEC 11 in 10 div #0.3 div
5 uSEC 11 in 10 div +0.3 div
10 uSEC 11 in 10 div #0.3 div
20 uSEC 11 in 10 div #0.3 div
50 uSEC 11 in 10 div 0.3 div
.1 mSEC 11 in 10 div #0.3 div
.2 mSEC 11 in 10 div #0.3 div
5 mSEC 11 in 10 div 20.3 div
1 mSEC 11 in 10 div #0.3 div
2 mSEC 11 in 10 div +0.3 div
5 mSEC 11 in 10 div #0.3 div
10 mSEC 11 in 10 div +0.3 div
20 mSEC 11 in 10 div #0.3 div
50 mSEC 11 in 10 div #0.3 div
1SEC 11 in 10 div #0.3 div
2 SEC 11 in 10 div 0.3 div
Delayed Vernier Check <2 div

DELAY TIME ACCURACY
Difference 8.00 +0.08

DELAY TIME LINEARITY
Result 0 £0.02

DELAY JITTER

<1 div

5-18d



Model 1707B

PERFORMANCE CHECK RECORD (Cont'd)

Model 1707B

Instrument Serial Number

Date

Performance Check

Check

Specification

Measured

MAIN TRIGGERING

Internal Triggering (35 MHz)
Internal Triggering (75 MHz)
External Triggering (75 MHz)
External Triggering (35 MHz)
Chop Triggering (400 kHz)

LA A

DELAYED TRIGGERING

Internal Triggering (35 MHz)
Internal Triggering (75 MHz)
External Triggering (75 MHz)
External Triggering (35 MHz)

L

MAIN TRIGGER LEVEL RANGE AND POLARITY

Int Trigger Level (+)
Int Trigger Level (—)
Ext Trigger Level (+)
Ext Trigger Level (—)

i
o

—1.2V to +1.2V
—1.2V to +1.2V

DELAYED TRIGGER LEVEL RANGE AND POLARITY

Int Trigger Level (+)
Int Trigger Level (—)
Ext Trigger Level (+)
Ext Trigger Level (—)

o

Vv

—1.2V to +1.2V
—1.2V to +1.2V

EXT HORIZONTAL BANDWIDTH

<7.2 div

EXT HORIZONTAL DEFLECTION FACTOR

10 div 0.5 div

CALIBRATOR

Amplitude
Frequency

6 div £.06 div
1 kHz £10%

5-18e/(5-18f blank)
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5-138. ADJUSTMENTS.

5-139. The following paragraphs describe procedures
to calibrate the instrument so that it will perform
as specified in table 1-1. The entire adjustment pro-
cedure can be done in sequence, or any separate
adjustment can be calibrated by following the steps
outlined in the appropriate paragraphs. The locations
of adjustment controls are shown in figure 5-19.
a photograph included at the end of this section on
a foldout page.

5-140. Use a nonmetallic screwdriver and recently
calibrated test equipment with characteristics as
specified in table 5-1. After adjustments are complete,
check instrument performance by doing the per-
formance check at the beginning of this section.

5-141. Set Model 1707B front panel controls to those
positions given in paragraph 5-10.

5-142. ADJUSTMENT PROCEDURES.

5-143. LOW VOLTAGE POWER SUPPLY ADJUST-
MENT.

5-144. Reference. Schematics 19, 20, 21, and figure
5-19.

5-145. Description. The +15V is the only regu-
lated voltage in this instrument. The rest of the volt-
ages in this instrument are referenced to +15V. The
voltage accuracy is set by a multifunction digital
voltmeter to monitor the +15V.

5-146. Equipment.
a. multifunction digital voltmeter.
b. test lead.

5-147. Procedure.

a. Remove top and bottom covers.

I WARNING '

Power is present in the Line Rectifier
Assembly (A2) and Low Voltage Mother
Board (A3A1l) even when the POWER
switch is off.

Adjustments

b. Connect multifunction digital voltmeter to
TP +15V on A4 gate assembly.

c¢. Turn instrument pocwer ON.

d. Adjust A3A2R3, LOW VOLTAGE ADJUST,

for meter indication of +15V #10mV.

e. Check rest of low voltage power supply
output voltages as shown in table 5-5.

f. Turn instrument power off.

g. If any voltage measurement is inaccurate,
refer to schematics 19, 20, and 21.

5-148. HIGH VOLTAGE POWER SUPPLY ADJUST-
MENT.

5-149. Reference. Schematic 18 and figure 5-19.
5-150. Description. The high voltage is adjusted

to —2150V by comparing it against a known, cali-
brated voltage standard.

5-151. Equipment.
a. multifunction digital voltmeter.
b. voltmeter calibrator.

c. 1000:1 divider probe.

5-152. Procedure.
a. Turn instrument power off.
b. Remove A3 power supply module cover.
c¢. Turn instrument power ON.

d. Connect multifunction digital voltmeter
through 1000:1 divider probe to voltmeter calibrator.

e. Set voltmeter calibrator to —100-volt output.

f. Note multifunction digital voltmeter indi-
cation.

Table 5-5. Power Supply Voltage Limits

+15V A4 WIRE (92) +14.99 V +15.01V
—15V A4 WIRE (97) —145 V —15.75V
+ 5V A4 WIRE (94) +51 V +59 V
+50V A4 WIRE (2) +47 V +52 'V
—50V A4 WIRE (7) —47 'V —52 'V
+80V A4 WIRE (926) +80 V +90 V

5-19



Adjustments

g. Multiply indication in step f by 21.5.
h. Monitor high voltage on red wire (2) from
A3A4 using 1000:1 divider probe and multifunction

digital voltmeter.

i. Adjust A3A4R1, HIGH VOLTAGE ADJUST,
for value calculated in step g.

j. Turn instrument power off.

k. Disconnect test equipment and replace A3
power supply module cover.

1. Check high voltage power supply circuits on
schematic 18 if adjustment cannot be made.

5-153. INTENSITY LIMIT ADJUSTMENT.

5-154. Reference. Schematic 18 and figure 5-19.
5-155. Description. The intensity limit adjust-
ment is set so the front-panel INTENSITY control has

complete range. This range is from extinguished to
complete brightness.

5-156. Procedure.
a. Turn POWER switch ON.

b. Set Model 1707B main TIME/DIV to 1
mSEC.

c. Obtain free-running trace.
d. Set INTENSITY control to 9 o’clock position.

e. Adjust A3A4R15, INTENSITY LIMIT, until
trace is just extinguished.

f. Set INTENSITY control to 10 o’clock posi-
tion and verify trace is visible.

g. To return to initial settings, set main TIME/
DIV to 5 uSEC.

h. Check high voltage power supply circuit on
schematic 18 if adjustment cannot be made.

5-157. Y-AXIS ALIGNMENT.

5-158. Reference. Schematic 18 and figure 5-19.

5-159. Description. The internal orth adjust is
set to align the trace on the Y-axis.

5-160. Equipment.
a. oscillator.

b. BNC cable, 44 in.

5-20
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NOTE

Make sure the horizontal trace is pro-
perly aligned before proceeding with
this adjustment.

5-161. Procedure.
a. Connect oscillator to channel A INPUT.
b. Set oscillator for 10-kHz, 6-div output.

c. Set sweep display to DELAYED SWEEP
(leave delayed TIME/DIV OFF).

d. Adjust HORIZONTAL POSITION until verti-
cal line is centered on CRT screen.

e. Adjust A4R35, orth adj, until vertical line
is aligned on major Y-axis graticule.

f. Disconnect oscillator.

g. Toreturn to initial settings, set sweep display
to MAIN SWEEP.

h. Refer to schematic 18 if adjustment cannot

be made.

5-162. GATE AMPLIFIER RESPONSE ADJUSTMENT.

5-163. Reference. Schematic 17 and figure 5-19.

5-169. Description. The gate amplifier is adjust-
ed for optimum response.

5-165. Equipment.

a. monitor oscilloscope.

b. 10:1 divider probe.
5-166. Procedure.

a. Set main TIME/DIV to 1 uSEC.

b. Connect 10:1 divider probe from monitor
giclllloscope to wire (1) on A4 gate amplifier assem-

c. Set monitor oscilloscope controls as follows:

(67115 0] 11 0 - SRS P DC
allothers ................. normal display

d. Adjust INTENSITY control for 20V ampli-
tude pulse as displayed on oscilloscope.

e. Adjust A4C7, gate response adj, for fastest
rise time and flatest pulse of positive-going signal.
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f. Disconnect test equipment.

g. To return to initial settings, set main TIME/
DIV to 5 uSEC.

h. Refer to schematic 17 if adjustment cannot
be made.

5-167. TRIGGER AMPLIFIER BALANCE AND DC
ADJUSTMENT.

5-168. Reference. Schematics 5 and 6, and figure
5-19.

5-169. Description. The composite sync adj, and
channel A sync adj, are set so the instrument trig-
gers at the same point on all signals.

5-170. Equipment.
a. oscillator.

b. BNC cable, 44 in.

5-171. Procedure.
a. Connect oscillator to channel A INPUT.
b. Set channel A VOLTS/DIV to .1.
c. Set oscillator to 50-kHz, 6-div output.

d. Adjust channel A POSITION to center dis-
play.

e. Adjust main TRIGGER LEVEL until sweep
triggers at center graticule.

f. Set main coupling to DC.

g. Adjust A5A4R81, composite sync adj, until
sweep triggers at same point as in step e.

h. Set trig to A ONLY TRIG.

i. Adjust A5A4R66, chan A sync zero, until
sweep triggers at same point as in step e.

j. Disconnect test equipment.

k. To return to initial settings, set Model 1707B
controls as follows:

BXRE s 5is 2 e vt e & ot s Shpis B0 B g NORM TRIG
channel A VOLTS/DIV............... .01
main coupling . ...........co i AC

1. Refer to schematics 5 and 6 if adjustment
cannot be made.

Adjustments

5-172. TRIGGER SENSITIVITY.

5-173. Reference. Schematics 8 and 9, and figure
5-19.

5-174. Description. Trigger sensitivity is adjusted
with a calibrated input to optimize triggering across
the entire specified frequency range.
5-175. Equipment.

a. oscillator.

b. BNC cable, 44 in.
5-176. Procedure.

a. Set Model 1707B controls as follows:

trig .o A ONLY TRIG
channel A VOLTS/DIV............... 0.2
main TIME/DIV.............. .5 mSEC
main HFREJ.................... engaged
delayed HFREJ ................. engaged
AUTO/TRIG ............cccvinnn. TRIG

b. Connect oscillator output to channel A
INPUT.

c. Set oscillator controls for 500-Hz, 4-div dis-
play, output signal as viewed on Model 1707B CRT.

d. Adjust main TRIGGER LEVEL and A6A2
R46, main trigger sens adj, until instrument triggers
on entire range of positive slope without double
triggering.

NOTE

There is a small allowable range of
rotation for A6A2R46 where step d is
satisfied. If optimum high frequency
trigger sensitivity is desired, rotate
A6A2R46 to the most counterclockwise
position within the allowable range.
If optimum low frequency trigger stabili-
ty is desired, rotate AGA2R46 to the most
clockwise position within the allowable
range. The trigger sensitivity is set at the
factory for optimum high frequency trig-
ger sensitivity (farthest counterclockwise
within the allowable range).

e. Recheck performance in accordance with
paragraph 5-103. Readjust A6A2R46 if necessary.

f. Set main TIME/DIV to 1 mSEC.
g. Set delayed TIME/DIV to .5 mSEC.

h. Adjustmain TRIGGER LEVEL for stable dis-
play.

521
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i. Set sweep display to DELAYED SWEEP.

NOTE

There is a small allowable range of
rotation for A6A2R63 where step j is
satisfied. If optimum high frequency trig-
ger sensitivity is desired, rotate A6A2
R63 to the most clockwise position with-
in the allowable range. If optimum low
frequency trigger stability is desired,
rotate AGA2R63 to the most counterclock-
wise position within the allowable
range. The trigger sensitivity is set at
the factory for optimum high frequency
trigger sensitivity (farthest clockwise
within allowable range).

j. Adjust delayed TRIGGER LEVEL and
AB6A2R63, delayed trigger sens adj, until instrument
triggers across entire range of positive slope without
double triggering.

k. Recheck performance in accordance with
paragraph 5-108. Readjust AGA2R63 as necessary.

1. Disconnect test equipment.

m. To return to initial settings, set Model 1707B
controls as follows:

delayed TIME/DIV ................. OFF
main TIME/DIV................. 5 uSEC
AUTO/TRIG ...........cccoinnn. AUTO
sweep display............. MAIN SWEEP
channel A VOLTS/DIV............. .01
i . NORM TRIG
main HFREJ................. disengaged
delayed HFREJ . ............. disengaged

n. Refer to schematics 8 and 9 if adjustment
cannot be made.

5-177. POSITION CENTERING ADJUSTMENT.

5-178. Reference. Schematics 4 through 7 and
figure 5-19.

5-179. Description. Internal controls are adjusted
to center the display. This adjustment varies the
amplifier dc reference, thus establishing position.
5-180. Procedure.

a. Set DISPLAY to B.

b. Center channel B POSITION control.

c. Adjust front panel DC BAL for no vertical

trace shift as B POLARITY switch is changed from
NORM to INVT.
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d. Adjust ASA4R92, position center, to center
trace vertically.

e. Adjust A5A4R46, chan B internal DC bal, for
no vertical trace shift as channel B vernier is rotated.

f. Repeat steps b through e, if necessary, until
there is no further change.

g. Set DISPLAY to A.

h. Center channel A POSITION control.

i. Adjust front-panel DC BAL to center trace.

j. Adjust A5A4R43, channel A internal DC bal,
for no vertical trace shift as channel A vernier is

rotated.

k. Repeat steps h through j, if necessary, until
there is no further change.

1. Set DISPLAY to A+B.
m. Adjust A5A4R70, A+B bal, to center trace.

n. To return to initial settings, set DISPLAY
to A.

o. Refer to schematics 4, 5, 6 and 7 if adjust-
ment cannot be made.

5-181. SWEEP LENGTH ADJUSTMENT.

5-182. Reference. Schematic 16 and figure 5-19.
5-183. Description. The horizontal preamplifier X1
gain adjust is set to calibrate the 1.00 and 9.00
positions on the DELAY TIME dial.

5-184. Procedure.

a. Set Model 1707B controls as follows:

channel A VOLTS/DIV..... approx 5 div

of deflection
main TIME/DIV................. 1 mSEC
delayed TIME/DIV .............. 1 uSEC

b. Adjust INTENSITY so bright dot is visible on
trace.

c. Set DELAY TIME to 1.00.

d. Adjust HORIZONTAL POSITION until
bright dot is on second vertical graticule line from
left.

e. Set DELAY TIME to 9.00.

f. Adjust AGA9R1, X1 gain adj, until bright dot
is on 10th vertical graticule line from left.
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g. Repeat steps ¢ through f until bright dots
are exactly eight divisions apart when DELAY
TIME is moved from 1.00 to 9.00.

h. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV ............. .01
main TIME/DIV................. 5 uSEC
delayed TIME/DIV ................. OFF
DELAYTIME ....................... 0.00

i. Refer to schematic 16 if adjustment cannot
be made.

5-185. MAIN SWEEP TIMING ADJUSTMENT.

5-186. Reference. Schematics 10 and 11 and
figure 5-19.

5-187. Description. The main sweep time adjust-
ments are made with a known time reference input
to provide a calibrated sweep.

5-188. Equipment.
a. time-mark generator.

b. BNC cable, 44 in.

5-189. Procedure.
a. Connect time-mark generator to channel A
INPUT.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV..... approx 5 div

of deflection
main TIME/DIV................. 1 uSEC
delayed TIME/DIV ............ .1 uSEC

c. Set time-mark generator 1l-usec time-mark
output.

d. Adjust DELAY TIME to intensify second time
mark from left.

e. Set sweep display to DELAYED SWEEP.

Adjustments

f. Adjust DELAY TIME to place time mark on
center vertical graticule line. Note DELAY TIME
setting.

DELAY TIME

g. Set sweep display to MAIN SWEEP.

h. Advance DELAY TIME to intensify 10th
marker from left.

i. Set sweep display to DELAYED SWEEP.

j. Set DELAY TIME to 8.00 above dial setting
noted in step f.

k. Adjust A6A5R16 to align 10th time mark
with center vertical graticule line.

1. Repeat steps d through k until no further ad-

justment is required as DELAY TIME is varied to
intensify second time mark and 10th time mark.

m. Make main sweep time adjustments in table
56 using procedures in steps b through 1

n. Disconnect test equipment.

o. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV............... .01
main TIME/DIV ... cssaee50ms00 05 5 uSEC
delayed TIME/DIV ................. OFF
DELAYTIME ....................... 0.00
sweep display............. MAIN SWEEP

5-190. DELAYED SWEEP TIME ADJUSTMENT.

5-191. Reference. Schematics 12 and 13, and figure
5-19.

5-192. Description. The delayed sweep time adjust-
ments are made with a known time reference input
to provide a calibrated sweep.

5-193. Equipment.

a. time-marker generator.

b. BNC cable, 44 in.

Table 5-6. Main Time Adjustments

Time-mark Generator Main TIME/DIV Adjustment
1 usec 1 uSEC A$R16
.1 msec .1 mSEC A6R15
5 msec 5 mSEC AGR14
.1 sec .1 SEC ABR13
Ab
445
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5-194. Procedure.

a. Connect time-mark generator output to chan-
nel A INPUT.

b. Set Model 1707B controls as follows:

channel A VOLTS/DIV..... approx 5 div

of deflection
main TIME/DIV............... .2 uSEC
delayed TIME/DIV ............ .1 uSEC
sweep display........ DELAYED SWEEP

c. Set time-mark generator for 0.1-use time-
mark output.

d. Adjust AGA6R16 for 11 marks in 10 divisions.

e. Complete rest of sweep time adjustments per
table 5-7. Main TIME/DIV control should be one
step slower than delayed TIME/DIV.

f. Disconnect test equipment.

g. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV............. .01
main TIME/DIV................. 5 uSEC
delayed TIME/DIV ................. OFF
sweep display............. MAIN SWEEP

h. Refer to schematics 12 and 13 if this adjust-
ment cannot be made.

5-195. X10 GAIN ADJUSTMENT.

5-196. Reference. Schematic 16 and figure 5-19.

5-197. Description. The horizontal preamplifier cir-
cuit X10 gain adjust is adjusted in the expand mode
for X10 magnification.

5-198. Equipment
a. time-mark generator.

b. BNC cable, 44 in.

Model 1707B

5-199. Procedure.

a. Connect time-mark generator to channel A
INPUT.

b. Set Model 1707B controls as follows:
main TIME/DIV.. ...t coswssom e 1 mSEC
channel A VOLTS/DIV..... approx 5 div

of deflection

c. Set time-mark generator controls for 0.1-ms
time marks. ;

d. Set SWP MAG to X10.

e. Adjust A6A9R21, X10 gain adj, for 1 div be-

tween time marks.
f. Disconnect test equipment.

g. To return to initial settings, set Model 1707B
controls as follows:

SWPMAG . ..., X1
channel A VOLTS/DIV............. .01
main TIME/DIV.......c.cco560050 5 uSEC

h. Refer to schematic 16 if adjustment cannot
be made.

5-200. MAG CENTERING ADJUSTMENT.

5-201. Reference. Schematic 16 and figure 5-19.

5-202. Description. The mag centering adj is set
so the display is expanded around center screen.

5-203. Equipment.
a. Time-mark generator.

b. BNC cable, 44 in.

5-204. Procedure.

a. Connect time-mark generator to channel A
INPUT.

Table 5-7. Delayed Sweep Time Adjustments

Time-mark Generator Delayed TIME/DIV Adjustment Time mark
0.1 usec .1 uSEC A6A6R16
1 usec 1 uSEC A6A6RI15 . .
1 ms 1 mSEC A6ABR14 11 in 10 div
10 ms 10 mSEC A6A6R13
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b. Set Model 1707B controls as follows:

main TIME/DIV.............. .2mSEC
channel A VOLTS/DIV..... approx 5 div
of deflection

c. Set time-mark generator controls for 1-ms
time-mark output.

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

e. Set SWP MAG to X10.

f. Adjust A6A9R2, mag centering adj, to re-
center middle time-mark.

g. Disconnect test equipment.

h. To return to initial settings, set Model
1707B controls as follows:

channel A VOLTS/DIV............. .01
main TIME/DIV................. 5 uSEC
SWPMAG . ..., X1

i. Refer to schematic 16 if adjustment cannot be
made.

5-205. CALIBRATOR ADJUSTMENT.

5-206. Reference. Schematic 17 and figure 5-19.

5-207. Description. The calibrator output is com-
pared against a voltmeter calibrator standard to
accurately set the calibrator amplitude.

5-208. Equipment.
a. voltmeter calibrator.

b. test leads.

5-209. Procedure.
a. Set channel A VOLTS/DIV to .1.
b. Set channel A coupling to DC.

c. Connect voltmeter calibrator to channel A
INPUT.

d. Set voltmeter calibrator to 1V p-p output.
e. Adjust channel A vernier for display of 6 div.
f. Disconnect voltmeter calibrator.

g. Connect CAL 1 VOLT output to channel A
INPUT.

Adjustments

h. Adjust A4R29, cal ampl adj, for 6-div display.

i. Disconnect CAL 1 VOLT output from channel
A.

j. To return to initial settings, set Model 1707B
controls as follows:

channel A VOLTS/DIV............. .01
channel A vernier............ CAL detent
channel A coupling ................... AC

k. Refer to schematic 17 if adjustment cannot
be made.

5-210. EXT HORIZ INPUT COMPENSATION.

5-211. Reference. Schematic 15 and figure 5-19.

5-212. Description. A square-wave generator is
used to adjust input compensation. A 5V, 1-kHz
signal from the square-wave generator is applied
to EXT HORIZ INPUT and input comp, A8CI, is
adjusted for minimum overshoot and undershoot.

5-213. Equipment.
a. square-wave generator.

b. BNC cable, 44 in.

5-214. Procedure.

a. Connect square-wave generator output to
EXT HORIZ INPUT.

b. Set Model 1707B controls as follows:

sweep display....... EXT HORIZ INPUT
ext horiz VERNIER................. CAL
SINGLE 55555 simis siw s i s v 55 w05 5 engaged

c. Set squarewave generator controls for 5V,
1-kHz output signal.

d. Adjust A8CI1, input comp, for minimum
overshoot or undershoot.

NOTE

Overshoot is characterized by a dim ex-
tension of the trace on the right side of
CRT. Undershoot is characterized by an
intensified portion of the trace on the
right side of CRT. The best adjustment
of A8C1 is when the intensified portion
of the trace and the dim extension of
the trace have disappeared.

e. Remove test equipment.
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f. To return to initial settings, set Model
1707B controls as follows:

sweep display............. MAIN SWEEP
SINGLE ...................... disengaged

g. Refer to schematic 15 if adjustment cannot
be made.

5-215. EXT HORIZ GAIN ADJUST.

5-216. Reference. Schematic 15 and figure 5-19.

5-217. Description. The gain of the externa hori-
zontal amplifier is set by applying a 10V, 400-Hz
signal from a voltmeter calibrator and adjusting
horiz gain, A8R15, for exactly 10 div of horizontal
deflection.

5-218. Equipment.
a. voltmeter calibrator.

b. BNC cable, 44 in.

5-219. Procedure.

a. Connect voltmeter calibrator output to
EXT HORIZ INPUT.

b. Set Model 1707B controls as follows:

sweep display....... EXT HORIZ INPUT
SINGLE ...........cccvvviiinnn.. engaged

c. Set voltmeter calibrator controls for 10V
output signal.

d. Adjust A8RI5, horiz gain, to obtain exactly
10 div of horizontal deflection.

e. Disconnect test equipment.

f. To return to initial settings, set Model 1707B
controls as follows:

sweep display............. MAIN SWEEP
SINGLE ...................... disengaged

g. Refer to schematic 15 if adjustment cannot
be made.

5-220. LOW-FREQUENCY PULSE RESPONSE ADJ.

5-221. Reference. Schematic 6 and figure 5-19.
5-222. Description. The low frequency compensation

resistor in the vertical preamplifier is adjusted for
optimum pulse response.

5-26
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5-223. Equipment.
a. square-wave generator.
b. 50-ohm feedthrough termination.

c. BNC cable, 44 in.

5-224. Procedure.

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

b. Set Model 1707B controls as follows:
channel A VOLTS/DIV ................ A
main TIME/DIV...... to display approxi-

mately 2 pulses

c. Adjust squarewave generator output for
6-division, 50-kHz display.

d. Adjust A5A4R96, LF comp adj, for flattest
pulse response.

e. Disconnect test equipment.

f. To return to initial settings, set Model 1707B
controls as follows:

main TIME/DIV ................. 5 uSEC
channel A VOLTS/DIV............... .01

g. Refer to schematic 6 if adjustment cannot be
made.

5-225. INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION ADJUSTMENT.

5-226. Reference. Schematic 3 and figure 5-19.

5-227. Description. The input capacitance is ad-
justed to make the capacitance the same on all
ranges. The attenuator compensation adjustment is
made with a square wave input to provide optimum
square wave response.

5-228. Equipment.
a. LC meter.

b. square-wave generator.

c. BNC cable, 44 in.

5-229. Procedure.

a. Connect 600-ohm output from square-wave
generator to both channels A and B INPUT.
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b. Set Model 1707B controls as follows:

DISPLAY ... ALT
VOLTS/DIV (both channels).......... .02
main TIME/DIV................ 20 mSEC
coupling (channel A andB) ........... DC

c. Set square-wave generator for 10-kHz, 4-
division display.

d. Perform adjustments in table 5-8 for best
square-wave response.

e. Disconnect square-wave generator.

Table 5-8. Square-wave Adjustment

VOLTS/DIV Channel A Channel B
.02 A5A1C18 A5A2C18
.05 AHA1C19 A5A2C19
.1 A5A1CS8 A5A2CS8
2 A5A1C13 A5A2C13
B A5A1C14 AH5A2C14
1 A5A1C9 A5A2C9

f. 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 | REFEREMCE
il A5A1C4 A5A2C4
1 A5A1C5 A5A2C5

g. Disconnect test equipment.

h. To return to initial settings, set Model
1707B controls as follows:

VOLTS/DIV (channel A and B)....... .01
DISPLAY ... A
main TIME/DIV..:: w:useemsomnss 5 uSEC
coupling (channel A andB) ........... AC

i. Refer to schematics 3 and 4 if adjustments
cannot be made.
5-230. HIGH-FREQUENCY PULSE RESPONSE ADJ.

5-231. Reference. Schematics 4 and 6, and figure
5-19.

Adjustments

5-232. Description. The high frequency compens-
ation capacitors in the vertical amplifiers are ad-
justed for optimum pulse response.

5-233. Equipment.
a. square-wave generator.
b. 50-ohm feedthrough termination.
c. RG 213 cable.

5-234. Procedure.

a. Connect output of square-wave generator
through 50-ohm termination to channel B INPUT.

b. Set Model 1707B controls as follows:

DISPLAY ... B
main TIME/DIV................. .1 uSEC
SWPMAG . ..., X10

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

d. Adjust AbHA4C26, AbLA4C46, ABA5LCT,
ASA5C12, and A5A5R30 for best pulse response
with rise time of less than 4.7 ns.

e. Observe pulse response of channel B in
NORM and INVT positions.

f. Readjust A5A4C26, if necessary, to obtain
optimum pulse response for both positions with rise-
time of less than 4.7 ns.

g. Connect square-wave generator to channel A
INPUT.

h. Set DISPLAY to A.

i. Adjust A5A4C25, chan A HF adj, for best pulse
response with rise time of less than 4.7 ns.

j. Repeat steps b through f for optimum pulse
response on both channels.

k. Disconnect test equipment.

1. To return to initial settings, set Model 1707B
controls as follows:

main, TIMEZDIV : « sio v s s v vnws s o 5 uSEC
BPOLARITY..................... NORM
SWPMAG. ..., X1

m. Perform paragraph 5-23, bandwidth check,
to ensure 75-MHz bandwidth is met.

n. Refer to schematics 4 and 6if adjustment can-
not be made.
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Adjustments

A5A4R43
A5A4R81 A5A4C25 A5A4R66 CHAN A
COMPOSITE CHAN A CHAN A INTERNAL A5A1C14 A5A1C19
SYNC ADJ HF ADJ  SYNC ZERO DC BAL INPUT CAP  ATTEN COMP ABA1C4
INPUT CAP
A5A4R46
CHAN B i
INTERNAL A5A1C8
DC BAL ATTEN COMP
A5A1C9
ATTEN COMP
A5A1C5
A5A4C46 INPUT CAP
HF COMP A5A1C18
ADJ ATTEN COMP
A5A1C13
INPUT CAP
A5A4R70
A AND B A5A2C4
BAL INPUT CAP
A5A4R96 A5A2C8
LF COMP ATTEN COMP
ADJ
A5A2C9
ATTEN COMP
A5A4R92
POSITION
CENTER
: A5A2C5
bt }ﬁ.,, \& i B INPUT CAP
A5A4C26 ! ——— ¥ e A A5A2C14
CHAN B HF * INPUT CAP
ADJ
A5A2C19
ATTEN COMP
ABA2R63 ABA2C13 AB5A2C18
ABA2R46
MAIN TRIGGER DELAYED INPUT CAP ATTEN
SENS ADJ TRIGGER COMP
SENS ADJ

1707B-R-9A

Figure 5-19
Adjustment Locations
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Replaceable Parts

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 des-
ignation and includes the manufacturer and manu-
facturer’s part number. Table 6-3 contains the list
of manufacturers’ codes.

6-3. ORDERING INFORMATION.

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

a. Instrument model and serial number.
b. HP part number of item(s).

c. Quantity of part(s) desired.

d. Reference designator of part(s).

6-5. To order a part not listed in the table, provide
the following information:

a. 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) H HENRY(IES) NPN  NEGATIVE-POSITIVE- RWV REVERSE WORKING
ASSY ASSEMBLY HG MERCURY NEGATIVE VOLTAGE
HP HEWLETT-PACKARD NSR  NOT SEPARATELY
BD BOARD(S) HZ HERTZ REPLACEABLE SB SLOW-BLOW
BH BINDER HEAD SCR SILICON CONTROLLED
BP BANDPASS IF INTERMEDIATE FREQ. RECTIFIER
IMPG IMPREGNATED OBD ORDERBY SE SELENIUM
C CENTI (102 INCD INCANDESCENT DESCRIPTION SEC SECOND(S)
CAR CARBON INCL INCLUDE(S) OH OVAL HEAD SECT SECTION(S)
CCw COUNTERCLOCKWISE  INS INSULATION(ED) (0).4 OXIDE Sl SILICON
CER CERAMIC INT INTERNAL SIL SILVER
CMO CABINET MOUNT ONLY P PEAK SL SLIDE
COAX  COAXIAL K KILO (103 PC PRINTED (ETCHED)  SP SINGLE POLE
COEF  COEFFICIENT KG KILOGRAM CIRCUIT(S) SPL SPECIAL
COMP  COMPOSITION PF PICOFARADS ST SINGLE THROW
CONN  CONNECTOR(S) LB POUND(S) PHL PHILLIPS STD STANDARD
CRT CATHODE-RAY TUBE LH LEFT HAND PIV PEAK INVERSE
cw CLOCKWISE LIN LINEAR TAPER VOLTAGE(S) TA TANTALUM
LOG LOGARITHMIC TAPER PNP POSITIVE-NEGATIVE- TD TIME DELAY
D DECI (10°7) LPF LOW-PASS FILTER(S) POSITIVE TFL TEFLON
DEPC DEPOSITED CARBON LVR LEVER P/O PART OF TGL TOGGLE
DP DOUBLE POLE PORC PORCELAIN THYR  THYRISTOR
DT DOUBLE THROW M MILLI (10°3) POS POSITION(S) TI TITANIUM
MEG MEGA (108) POT POTENTIOMETER(S) TNLDIO TUNNEL DIODE(S)
ELECT ELECTROLYTIC MET FILM METAL FILM P-P PEAK-TO-PEAK TOL TOLERANCE
ENCAP ENCAPSULATED MET OX METAL OXIDE PRGM PROGRAM TRIM TRIMMER
EXT EXTERNAL MFR MANUFACTURER PS POLYSTYRENE
MINAT MINIATURE PWV  PEAK WORKING U MICRO (10°6)
F FARAD(S) MOM MOMENTARY VOLTAGE
FET FIELD-EFFECT MTG MOUNTING \ VOLTS
TRANSISTOR(S) My MY LAR RECT RECTIFIER(S) VAR VARIABLE
FH FLAT HEAD RF RADIO FREQUENCY VDCW  DC WORKING VOLT(S)
FILH FILLISTER HEAD N NANO (10°9) RFI RADIO FREQUENCY
FXD FIXED N/C NORMALLY CLOSED INTERFERENCE W WATT(S)
NE NEON RH ROUND HEAD w/ WITH
G GIGA (109) N/O NORMALLY OPEN OR wiv WORKING INVERSE
GE GERMANIUM NOP NEGATIVE POSITIVE RIGHT HAND VOLTAGE
GL GLASS ZERO (ZERO TEMPER- RMO RACK MOUNT ONLY W/O WITHOUT
GRD GROUNDED ATURE COEFFICIENT) RMS  ROOT MEAN SQUARE WW WIREWOUND

11/73
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Figure 6-1. Knob Locator
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Table 6-2. Replaceable Parts

Replaceable Parts

g Mfr
Reference |ip part Number| Qty Description Mfr Part Number
Designation Code

Al 5060-1196 POWER LINE INPUT ASSY 28480 5060-1196
A2 01701-66553 BOARD ASSY: LINE RECT 28480 01701-66553
A3 01707-61103 POWER SUPPLY ASSY 28480 01707-61103
A4 01701-66546 BOARD ASSY: GATE 50439 01701-66546
A5 01707-65804 VERTICAL AMPLIFIER MODULE ASSY 28480 01707-65804
A6 01707-65812 HORIZONTAL AMPLIFIER MODULE ASSY 28480 01707-65812
A7 01701-26520 BOARD: SCALE ILLUMINATION 50439 01701-26520
A8 01701-66524 EXTERNAL HORIZONTAL AMPLIFIER BD ASSY 28480 01701-66524
DS1 1450-0710 1 LIGHT, IND, NEON, AMB TP LENS 72765 6140-000-603
DS2 1450-0709 LIGHT, INC, NEON AMP TP LENS, RESET 28480 1450-0709
DS3 1450-0709 LIGHT, IND, NEON AMP TP LENS, VERN UNCAL 28480 1450-0709
F1 2110-0002 1 FUSE, 2A 250V 71400 AGC-2
F2 2110-0003 1 FUSE, 3A 250V 71400 AGC-3
J1 1251-2505 1 CONNECTOR, 2—CONT, FEM, UTILITY 27264 1545—-R1
J2 01701-67602 1 CONNECTOR ASSY: DC POWER 28480 01701-67602
J3 1250-0118 CONNECTOR—-COAX, BNC, 50 OHM FEMALE 95712 303841

(EXT HORIZ TRIG MAIN)
J4 1250-0118 CONNECTOR—-COAX, BNC, 50 OHM FEMALE 95712 303841

(EXT HORIZ TRIG DELAY)
J5 1250-0118 CONNECTOR-—-COAX, BNC, 50 OHM FEMALE 95712 303841
J6 1250-0118 CONNECTOR—COAX, BNC, 50 OHM FEMALE 95712 303841

(Z—AXIS)
L1 01701-66001 2 COIL ASSY: ALIGNMENT 28480 01701-66001
L2 01701-66001 COIL ASSY: ALIGNMENT 28480 01701-66001
MP1 01707-00224 1 PANEL: FRONT 28480 01707-00224
MP2 01701-20504 1 FRAME: FRONT 28480 01701-20504
MP3 01701-24702 1 SUPPORT: CRT-CAMERA 28480 01701-24702
MP4 01701-07101 1 MASK: CRT 28480 01701-07101
MP5 4040-0814 1 BEZEL: OLIVE, BLACK 28480 4040-0814
MP6 01701-09103 1 SPRING: FILTER CONTRAST 28480 01701-09103
MP7 0370-1005 1 KNOB, BASE, PTR, .375 IN, JGK, SGI 28480 0370-1005
MP8 0370-2452 1 KNOB, CONC, BAR AND PTR, .5 IN, JGK 28480 0370-2452
MP9 0370-0962 1 KNOB, CONC, RND, .5 IN, JGK, SGI DECAL 28480 0362-0962
MP10 0370-0966 1 KNOB ASSY 28480 0370-0966
MP11 0370-0929 1 KNOB: LEVER, JADE GREY 28480 0370-0929
MP12 0370-2167 1 KNOB: RND .5" 28480 0370-2167
MP13 0370-1099 1 KNOB, BASE, PTR, .5 IN, JGK, SGI DECAL 28480 0370-1099
MP14 1140-0036 1 COUNTING—DISPLAY, TURNS DIAL 2 SCALES 12697 461
MP15 0370-0959 1 KNOB, BASE, RND, .375 IN, JGK, SGI 28480 0362-0959
MP16 0370-0963 1 KNOB, CONC, RND, .5 IN, JGK, SGI DECAL 28480 0370-0963
MP17 0370-1100 1 KNOB, BASE—-CONC PTR, .5 IN, JGK 28480 0370-1100
MP18 0370-0964 1 KNOB, CONC, PTR, .375 IN, JGK, SGI 28480 0370-0964
MP19 0370-2173 1 KNOB, BASE—-CONC RND BAR/SKIRT, .5 IN, 28480 0370-2173
MP20 0270-2397 1 KNOB ASSY: DELAYED TIME/DIV 50439 0370-2397
MP21 01701-67404 1 KNOB ASSY 28480 01701-67404
MP22 0370-0958 2 KNOB, BASE, RND, .375 IN, JGK, SGI 28480 0362-0958
MP23 0370-0957 1 KNOB, BASE, RND, SKT, .375 IN, JGK, SGI 28480 0362-0957
MP24 0370-0958 KNOB, BASE, RND, .375 IN, JGK, SGI 28480 0362-0958
MP25 0370-0610 10 PUSHBUTTON OLIVE GREEN 28480 0370-0610
MP26 0370-0671 4 PUSHBUTTON LEG BLUE 28480 0370-0671
MP27 0370-0604 1 PUSHBUTTON B POLARITY 28480 0370-0604
MP28 0370-0606 15 BEZEL: PUSHBUTTON, JADE GRAY 28480 0370-0606
MP29 0370-1129 1 KNOB .5 CONC BAR 28480 0370-1129
MP30 1510-0038 1 BINDING—POST, SINGLE, 1/4-32 28480 1510-0038
MP31 0510-0097 1 RETAINER, PUSH ON, .3DIA, CAD PLT STL 78553 C185-014—-24D
MP32 01701-23708 1 RAIL: SIDE 28480 01701-23708
MP33 01701-04105 1 COVER: RAIL, REAR 28480 01701-04105
MP34 01701-64101 1 COVER ASSY: RAIL FRONT 28480 01701-64101
MP35 5020-8734 GEAR: RING HANDLE 28480 5020-8734
MP36 5020-8733 GEAR: HUB HANDLE 28480 5020-8733
MP37 1460-0604 SPRING COMPRESSION 28480 1460-0604
MP38 5040-0511 CAP: TRIM HANDLE 28480 5040-0511
MP39 5040-0515 GRIP HANDLE 28480 5040-0515
MP40
thru
MP51 NOT ASSIGNED
MP52 01707-00219 1 PANEL: REAR (INCL S2) 28480 01707-00219
MP53 01701-20502 1 FRAME: REAR 28480 61701-20502
MP54 5000-5085 1 CLIP: FAN 28480 5000-5085
MP55 5040-5861 4 FOOT: BASE 28480 5040-5861
MP56 01701-04109 1 COVER: TRANSFORMER 28480 01701-04109
MP57 01701-04108 1 COVER: CRT 28480 01701-04108
MP58 01707-00101 1 DECK: BATTERY 28480 01707-00101
MP59 01703-00603 1 SHIELD: GATE 28480 01703-00603
MP60 NOT ASSIGNED
MP61 NOT ASSIGNED

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Model 1707B

Reference o Mfr

- . HP Part Number| Qty Description Mfr Part Number
Designation Code
MPE2 NOT ASSIGNED
MP&3 NOT ASSIGNED
MP64 01701-61201 BRACKET ASSY:SWITCH 28480 01701-61201
MP65 01701-00605 SHIFLD:SWITCH OUTER 28480 01701-00605
MP66 01701-00607 SHIELD:SWITCH INNER 28480 01701-00607
MP67 01701-23203 1 COLLAR: ANTI-ROTATION 28480 01701-23203
MP68 01701-02303 1 KEEPER:PC BOARDS 28480 01701-02303
MP69 01701-00609 1 SHIELD: HOLD-OFF 28480 01701-00609
MP70 01701-60602 ! | SHIFLD ASSY:HORTZONTAL 28480 01701-60602
MPT71 01701-04101 1 COVER:POWER BROX 28480 01701-04101
MPT72 01707-65501 1 BOX:POWER ASSY 28480 01707-65501
MP73 1400-0798 1 CLAMP:CRT, OLIVE 28480 1400-0798
MP74 0380-0536 2 STANDOFF, ROUNDs FFMALE. .438 L 28480 0380-0536
MP75 01701-00601 1 SHIELD:CRT 28480 01701-00601
MPT76 01701-04102 1 COVER:TOP 28480 01701-04102
MPTT7 01701-04103 1 COVER:BOTTOM 28480 01701-04103
MP78 1500-0364 1 DRIVEs CLR .251 ID .5 0D .281 W 00835 7C2-11608M0OD
MP79 0510-1036 1 NDRIVE, CIR .25 ID .5 0D .25 W 81812 G6T7-4
MP8O 01701-63705 1 SHAFT ASSY:SWFFP TIMF 50439 01701-63705
MP81 NOT ASSIGNED
Mp82 NOT ASSIGNED
MP83 01701-23701 1 SHAFT:POT FXTN 28480 01701-23701
MP84 1200-0037 1 SOCKETs ELECs TUBF 14-CONT CRT PKG 28480 1200-0037
MP85 1200-0408 1 COVFR:CRT SNCKFT 28480 1200-0408
MP86 0340-0450 1 INSULATORs XSTRs X58A. .145 ID., .003 91500 14BSB52600F13
MP87 1390-0088 8 FASTENFR, PANFL, QUARTER TURN, RFTAINER 28480 1390-0088
Mp88 1390-0211 8 FASTFNER, PANEL, QUARTER TURN, STUD 28480 1390-0211
MP89 1390-0084 8 FASTENERs PANFL« QUARTER TURN, 94222 82-47-101-15
MP9SO 0510-1142 1 RETAINER, PUSH ON. .875 DIA, CAD PLT 79136 5105-87-ST-CD
MP91 0403-0176 & FOOT :BUMPFR, RUBBFR 0.938" DIA 98159 R-19
MPG2 NOT ASSIGNED
MPS3 5040-5862 4 FOOT:REAR.CAP 28480 5040-5862
MP 94 6960-0068 8 PLUGs HOLE, STANDARD HD, 161 DIA STEFL 57771 D4182
MPS5 NOT ASSIGNED
MP96 01701-67420 1 KNOB:DELAYED TRIGGER LEVEL 28480 01701-67420
MPST7 01701-67419 1 KNOB:DELAYED VERNIFR 28480 01701-67419
MP98 01700-67407 KNOB ASSY, EXT HORIZ VERNIER 28480 01700-67407
Pl 1251-2588 1 CONNECTOR, 12-CONT, MALE, UTILITY 27264 1625-12pP-1
P2 1 NOT ASSIGNED
R1 2100-3023 i RESISTOR, VAR, CONT. 10K 20% CC 28480 2100-3023
R2 2100-3017 1 RFSISTOR, VAR, CONT, 2.5M 10% C 28480 2100-3017
R3 2100-3022 1 RESISTOR, VAR, CONT, 10K 20% CC 28480 2100-3022
R4 2100-0428 1 RESISTOR, VAR, CONT, 20K 20% CC 28480 2100-0428
R5 2100-3021 1 RESISTOR, VAR, CONT. 100K 20% CC 28480 2100-3021
R6 2100-2588 1 RESISTOR, VAR, 5K 10% MC SPST SW 28480 2100-2588
Si 3101-0940 1 SWITCHs TGLs DPDT 5A/115VAC ON-NONE-ON 09353 T201-WAT
S2 3101-1391 1 SWITCH 28480 3101-1391
s3 3101-0977 | SWITCHs PB 1—-STA STACK DPDT 28480 3101-0977
T1 01701-61105 1 TRANSFORMFR ASSY 28480 01701-61105
Vi1 5083-2752 1 CRT:P31 ALUM. INT. GRATICULF 50439 5083-2752
Wl 01701-61610 1 CABLE ASSY:COAX 28480 01701-61610
W2 01703-61 604 1 CABLF:COAX PREAMP TO GATE BLUE CAP 50439 01703-61604
W3 01701-61624 1 CABLE:COAX GATE TO CAL OUT YELLOW CAP 50439 01701-61624
W4 01703-61603 1 CABLE:COAX VERT PREAMP TO GATE WHTE CAP 50439 01703-61603
w5 01701-61623 1 CABLE:COAX 7—-AXIS INPT YFLLOW CAP 50439 01701-61623
W6 01701-61609 2 CABLE:COAX 28480 01701-61609
w7 01701-61613 1 CABLE:SHIFLDED 28480 01701-61613
w8 01701-61 605 1 CABLE ASSY:TWIN LEAD 28480 01701-61605
w9 8120-1521 1 CABLEs UNSHLD 3-COND 18AWG 70903 KH 7147
w10 01701-61505 1 CABLF ASSY:TWIN LEAD CRT TO HORIZ 50439 01701-61505
Wil 01701-61625 1 CABLE:COAX LINF SYNC BLUE CAP 50439 01701-61625
Wiz 01707-61613 1 CABLF ASSY:SYNC 28480 01707-61613
w13 01701-61609 CABLE:COAX 28480 01701-61609
w14 01701-61626 1 CABLE: MAIN ASSY 28480 01701-61626
XF1 1400-0084 1 FUSEHOLDER, EXTR POST, BAY CAP, 16A 95987 342014
Z1 1901-0526 1 DIODE, MULT, FULL WAVE BRIDGE RECTIFIER 28480 1901-0526

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

s Mfr

Reference |lip part Number| Oty Description Mfr Part Number
Designation Code
Al 5060-1196 1 POWER LINE INPUT ASSY 28480 5060-1196
AlF1 2110-0018 1 FUSE, .25A 125V SLO-BLO 75915 313.250

(FOR 230V DPERATION)
AlF1 2110-0008 1 FUSF, .5A 125V SLO-BLOD 75915 313.500

(FOR 115V OPERATION)
AlJl N.S.R.PART OF Al.
A1S1 N.S<R.PART DOF Al.
A2 01701-66553 1 BOARD ASSY:LINE RECT 28480 01701-66553
A2C1 0160-3453 22 CAPACITOR,FXD,y, .0SUF+80-20% 100WVDC 28480 0160-3453
A2C2 0180-2351 1 CAPACITNR-FXD, 2000UF+75-10% 50VDC AL 28480 0180-2351
A2C3 0150-0084 13 CAPACITOR.FXDs -1UF+80-202% 100WVDC 28480 0150-0084
A2CR1 1901-0045 9 NIODE, PWR RECTs SI. 100V MAX VRM 750MA 28480 1901-0045
AZR1 0811-1204 1 RESISTORs FXDs 200 DHMS5Z 5W PW TUBUL AR 56289 243E2015
A2R2 0687-1031 1 RESISTOR. FXD, LOK10%Z .5W CC TUBULAR 01121 EB1031
A2R3 0684-1041 16 RESISTOR. FXDs LO00K10% .25W CC TUBULAR 01121 CB1041
A2R4 0684-1521 2 RFSISTOR, FXDy 1.5K10% .25W CC TUBULAR 01121 CB1521
A3 01707-61103 1 POWFR SUPPLY ASSY 28480 01707-61103
A3MP1 1200-0077 L INSULATOR: TRANSISTOR, MICA 16037 #112
A301 5080-9690 1 TRANSISTOR ASSY:ST NPN 28480 5080-9690
A3Q2 1854-0063 1 TRANSISTOR. 2N3055 NPN SI 80131 2N3055
A3W1 01700-61609 1 CABLE:HIGH VOLTAGF 50439 01700-61609
A3A1 01701-66549 1 BOARD ASSY:MOTHER 50439 0170166549
A3p1C1 0180-1819 1 CAPACITOR-FXDs 100UF+75-10% 50VDC AL 56289 30D107G050DH2
A3A1C2 0160-0302 CAPACITOR—FXD, .018UF +—10% 200WVDC 56289 292P18392
A3A1C3 0180-2148 1 CAPACITOR—FXD, .47UF +—20% 50VDC TA 56289 150D474X0050A2
A3A1C4 0150-0084 CAPACITOR.FXDy «1UF+80-20% 100WVDC 28480 0150-0084
A3A1CS 0150-0084 CAPACITOR.FXDs .1UF+80-20% 100WVDC 28480 0150-0084
A3A1C6 0180-0159 4 CAPACITOR-FXD, 220UF+-20% 10VDC TA 56289 150D227X0010S2
A3A1CT 0180-0230 12 CAPACITOR-FXDe LUF+-2)0% 50VDC TA-SOLID 56289 150D0105X0050A2
A3A1C8 0150-0084 CAPACITOR.FXDs «1UF+80-20% 100WVDC 28480 0150-0084
A3A1CS 0180-0159 CAPACITOR-FXDs 220UF+-20% 10VDC TA 56289 150D227X0010S2
A3A1C10 0160-3451 23 CAPACITOR.FXDs .01UF+80-20% 100WVDC 28480 0160-3451
A3A1CR1 1901-0045 DIDDE. PWR RECT, SI, 100V MAX VRM 750MA 28480 1901-0045
A3A1CR2 1901-0045 DIODE, PWR RFCT, SI, 100V MAX VRM 750MA 28480 1901-0045
A3AICR3 1901-0418 1 DINDE. PWR RECT. SI. 400V MAX VRM 1.5A 28480 1901-0418
A3A1CR4 1901-0040 84 DIODE, SWITCHING, ST, 30V MAX VRM S50MA 28480 1901-0040
A3A1ICRS 1884-0094 1 THYRISTOR, DIAC 28480 1884-0094
A3A1CR6 1901-0045 DIODE, PWR RECT, 100V MAX VRM 750MA 28480 1901-0045
A3A1J1 01701-67601 1 CONNFCTNOR ASSY 28480 01701-67601
A3A1L1 9100-3139 11 COIL:75 UH 28480 9100-3139
A3A1L2 9100-3139 COIL:75 UH 28480 9100-3139
A3A1L 3 9140-0210 3 COIL. FXD, MOLDED RF CHOKE. 100UH 5% 24226 157103
A3A1llL 4 9140-0210 CnILs FXDe. MOLDED RF CHOKE. 100UH 5% 24226 15/103
A3A1L 5 9100-3139 COIL:75 UH 28480 9100-3139
A3ALL 6 9100-3139 COTL:75 UH 28480 9100-3139
A3A1LT7 9140-0210 COIL, FXDs MOLDED RF CHOKE, 100UH 5% 24226 15/103
A3AllL € 9100-3139 COTL:75 UH 28480 9100-3139
A3AILS 9100-3139 COIL:75 UH 28480 9100-3139
A3A101 1854-0090 1 TRANSISTORs NPN SI 28480 1854-0090
A3AIR1 0761-0015 1 RESISTOR, FXD, 1.5K5%Z 1W MO TUBULAR 24546 FP32-1-T00-1501-J
A3A1R2 0687-4711 | RFSISTOR, FXDe 470 DOHM10% .5W CC 01121 EB4711
A3A1R3 0684-1011 45 RESISTNR, FXDs 100 DHM10% .25W CC 01121 CB1011
A3AlIR 4 0687-2201 1 RESISTOR, FXDs 22 OHMIOZ .5W CC TUBULAR 01121 EB2201
A3A1RS5 0811-1673 | RFSISTORe FXD,y, 3.9 NHM5Z 2W PW TUBULAR 75042 BWH2-3R9-J
A3A1R6 0812-0086 1 RFSISTOR. FXD, 5 OHMS5Z 3W PW TUBULAR 91637 CW2B1-3W-T2-5R0-J
A3AIRT 0684-4701 2 RESISTOR, FXD, 47 DOHMLO0% .25W CC 01121 CB4701
A3A1RE 0684-4711 3 RESISTOR, FXD, 470 OHM10% .25W CC 01121 CB4711
A3A1IRS 0684-4T711 RESISTOR, FXDs 470 OHM10Z%Z .25W CC 01121 CB4711
A3A1R10 0684-1041 RESISTOR, FXDs 100K10% .25W CC TUBULAR 01121 CB1041
A3A1R11 0684-1041 RESISTOR. FXDs 100K10% .25W CC TUBULAR 01121 CB1041
A3A1IR12 0684-2731 4 RESISTOR, FXDs 27K10% .25W CC TUBULAR 01121 CBR2731
A3A1R13 0684-2731 RESISTOR, FXD, 27K10% .25W CC TUBULAR 01121 CB2731
A3A1R14 0684-1031 18 RFSISTOR, FXD, 10K10% .25W CC TUBULAR 01121 CB1031
A3A1R15 0684-2731 RESISTOR. FXD, 27K10% .25W CC TUBULAR 01121 CR2731
A3AIR16 0684-2731 RESISTOR. FXD, 27K10% .25W CC TUBULAR 01121 CB2731
A3A1R17 0684-1011 RFSISTOR. FXDs 100 OHM1I0% .25W CC 01121 CB1011
A3A1R18 0684-1041 RESISTOR, FXD+ 100K10% .25W CC TUBULAR 01121 CB1041
A3A1R19 0698-4306 RESISTOR, FXD, 150K 5% .125W F TUBULAR 16299 C4-1/8-TO—-1503—-J
A3A1R20 0687-1011 RESISTOR, FXD, 100 OHM 10% .5W CC TUBULAR 01121 EB 1011
A3A1SCR1 1884-0082 1 THYRISTOR, SCR. JEDEC 2N4441 04713 2N4441
A3A1T1 01701-61104 1 TOROID:FFRRITE 28480 01701-61104
A3A1VR1 13502-3302 1 DIODF+ VREGs 34.8V V7, .4W MAX 28480 1902-3302
A3AIVR2 1902-3059 2 DIODFs VRFGs 3.83V VZ, .4W MAX 28480 1902-3059
A3A1VR3 1902-3315 1 DIODEs VRFG, 39.2V VZ, .4W MAX 28480 1902-3315
A3A1VR4 1902-3002 1 DINDE, VRFGs 2.37V VZ, .4W MAX 28480 1902-3002
A3A1XA1 NOT ASSIGNED
A3A1XA2 1251-1968 2 CNNNECTORs PC EDGEy 10-CONT, DIP SOLDER 26742 91-6910-1700-00
A3A1XA3 1251-1968 CONNECTOR, PC EDGE. 1)-CONT, DIP SOLDER 26742 91-6910-1700-00
A3A2 01701-66554 1 BOARD ASSY:LOW VOLTAGE CONVERTER 50439 01701-66554
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A3A2C1 0150-0084 CAPACITORsFXDy «1UF+80-20% 100WVDC 28480 0150-0084
A3A2C2 0150-0084 CAPACITORFXDs «1UF+80-20% 100WVDC 28480 0150-0084
A3A2C3 0180-0098 10 CAPACITOR-FXD, 100UF+-20% 20VDC TA 56289 1500107X0020S2
A3A2C4 0180-1802 1 CAPACITOR-FXDy L50UF+75—-10% 40VDC AL 56289 39D157G040EJ4
A3A2CS 0180-0098 CAPACITOR-FXDs 100UF+-20% 20VDC TA 56289 150D197X0020S2
A3A2C¢ 0180-1780 1 CAPACITOR-FXDs 500UF+75-10% 10VDC AL 56289 39D507G010EJ4
A3A2CT 0160-0168 4 CAPACITOR4FXDy «1UF+-10% 200WVDC 56289 292P10492
A3A2C8 0160-0380 1 CAPACITORsFXDy -22UF+-10% 200WVDC 28480 0160-0380
A3A2CS 0150-0084 CAPACITOR,FXDs «lUF+80-20% 100WVDC 28480 0150-0084
A3A2C10 0160-3451 CAPACITOR+FXDy -01UF+80—-20% 100WVDC 28480 0160-3451
A3A2C11 0150-0084 CAPACITOR+FXDy «1lUF+80-20% 100WVDC 28480 0150-0084
A3A2C12 0160-2141 3 CAPACITOR,FXDy, 680PF+-20% 1000WVDC 28480 0160-2141
A3A2C13 0160-0168 CAPACITOR.FXDy -1UF+-10% 200WVDC 56289 292P10492
A3A2C14 0160-0168 CAPACITORsFXDs «1UF+-10% 200WVDC 56289 292P10492
A3A2CR1 1901-0040 DIODEs SWITCHING. SI, 30V MAX VRM 50MA 28480 1901-0040
A3A2CR2 1901-0040 DIODEs SWITCHING, SI, 30V MAX VRM 50MA 28480 1901-0040
A3A2CR3 1901-0049 4 DIODE. PWR RECT, SI, 50V MAX VRM 750MA 28480 1901-0049
A3A2CR4 1901-0049 DIODE, PWR RFCTe« SI. 50V MAX VRM 750MA 28480 1901-0049
A3A2CRS 1901-0045 DIODF, PWR RECT, SI, 100V MAX VRM 750MA 28480 1901-0045
A3A2L 1 9140-0128 1 COIL, FXDs MOLDED RF CHNKEy 22MH 5% 99800 BP-964
A3A201 1855-0010 1 TRANSISTOR, UNIJUNCTION, P ON N 2N2646 03508 2N2646
A3A202 1854-0476 1 TRANSISTOR, 2N3879 NPN SI 02735 2N3879
A3A203 1854-0039 1 TRANSISTOR, 2N3053 NPN SI 04713 2N3053
A3A204 1853-0027 1 TRANSISTOR, PNP SI 28480 1853-0027
A3A2R1 0684-1221 10 RESISTOR,y FXDs 1.2K10% .25W CC TUBULAR 01121 CR1221
A3A2R2 0684-2721 2 RESISTOR. FXDy 2.7K10% .25W CC TUBULAR 01121 cB2721
A3A2R3 2100-1760 2 RESISTORs VAR, TRMR, 5K0OHM 5% WW 28480 2100-1760
A3A2R4 0757-0199 1 RESISTOR, FXDs 21.5K1% .125W F TUBULAR 24546 C4-1/8-T0-2152~F
A3A2RS 0757-0442 8 RESISTOR,y FXDs 10K1%Z .125W F TUBULAR 24546 C4-1/8-T0-1002-~F
A3A2RE 0684-4721 9 RESISTORs FXDs 4.7K10% .25W CC TUBULAR 0ol121 CB4721
A3AZRT 0684-1011 RESISTOR, FXD, 100 NDHM1OZ .25W CC 01121 CB1011
A3AZ2R8 0684-1011 RESISTNR,s FXD, 100 OHM1O0% .25W CC 01121 cB1011
A3A2RS 0684-1011 RESISTORy FXDes 100 OHM10% .25W CC 01121 CB1011
A3A2R10 0684-1011 RESISTOR, FXDy 100 OHM1O0% .25W CC 01121 CB1011
A3A2R11 0698-3159 2 RFSISTOR. FXDs 26.1K1Z .1254 F TUBULAR 16299 C4-1/8-T0-2612-F
A3A2R12 0757-0401 14 RESISTOR, FXD,s 100 OHMLZ .125W F 24546 C4-1/8-T0-101-F
A3A2R 13 0684-1521 RESISTORs FXDs 1.5K10% .25W CC TUBULAR 01121 CB1521
A3A2R 14 0684-1041 RFESISTORs FXDs 100K10Z .25W CC TUBULAR 01121 CB1041
A3A2R15 0684-2211 10 RFSISTORs FXDs 220 DHM10% .25W CC 01121 CB2211
A3A2R 16 0813-0050 1 RESISTORs FXDys 100 DHM5% 3W PW TUBULAR 91637 CW2B1-3W-T2-101-J
A3A2T1 9100-3152 1 TRANSFORMER 28480 9100-3152
A3A2U1 1820-0058 1 INTEGRATED CIRCUIT, LIN, OP AMPL, 07263 USB770939X
A3A2VR1 1902-0033 2 DINDEs VRFEG, 6.2V VZ, .25W MAX 03877 1N823
A3A2VR2 1902-3256 1 DIONE, VREG, 23.7V VZ, <4W MAX 28480 1902-3256
AJA2VR3 1902-0197 1 DIODDE, VREG, 82.5V VZ, 1W MAX 28480 1902-0197
A3A3 01701-66537 1 ROARD ASSY:RECTIFIER FILTER 50439 01701-66537
A3A3C1 0180-0091 2 CAPACITOR-FXDs 10UF+5)-10% 100vVDC AL 56289 30D0106F100DC2
A3A3C2 0180-2344 4 CAPACITOR-FXD,s L50UF+75-10% 75vDC AL 56289 39D157G075FJ4
A3A3C3 0180-0098 CAPACITOR-FXDs 100UF+-20% 20VDC TA 56289 1500107 X0020S2
A3A3C4 0180-0098 CAPACITOR-FXD,y 100UF+-20% 20VDC TA 56289 150D0107X002052
A3A3C5 0180-0098 CAPACITOR~FXDs LOOUF+-20% 20VDC TA 56289 150D0107X0020S2
A3A3C¢ 0180-0159 CAPACITOR-FXDe 220UF+-20% 10VDC TA 56289 1500227X0010S2
A3A3C7 0180-2344 CAPACITOR-FXDs 150UF+75-10% 75VDC AL 56289 39D157GO75FJ4
A3A3Ce 0180-0098 CAPACITOR-FXDs 100UF+-20% 20VDC TA 56289 150D0107X0020S2
A3A3CS 0180-0098 CAPACITOR-FXD, 100UF+-20% 20VDC TA 56289 150D107X0020S2
A3A3C10 0180-0098 CAPACITOR~FXDy 100UF+-20% 20VDC TA 56289 150D107X0020S2
A3A3CR1 1901-0646 8 DIDDE, PWR RECT. SI, 200V MAX VRM 1A 28480 1901-0646
A3A3CR2 1901-0646 NIODEs PWR RECT, SI, 200V MAX VRM 1A 28480 1901-0646
A3A3CR3 1901-0646 DIDDE. PWR RECT. SI. 200V MAX VRM 1A 28480 1901-0646
A3A3CR4 1901-0646 DIODDE, PWR RECT, SI., 200V MAX VRM 1A 28480 1901-0646
A3A3CR5 1901-0646 NDIODEs PWR RECT, SI, 200V MAX VRM 1A 28480 1901-0646
A3A3CRé6 1901-0646 DIODE. PWR RECT, SI, 200V MAX VRM 1A 28480 1901-0646
A3A3CR7 1901-0646 DIODE, PWR RFCT. SI. 200V MAX VRM 1A 28480 1901-0646
A3A3CRS8 1901-0646 DIODEs PWR RECT. SIs 200V MAX VRM 1A 28480 1901-0646
A3A3L1 9100-3139 COTL:75 UH 28480 9100-3139
A3A3L 2 9100-3139 COIL:75 UH 28480 9100-3139
A3A3MP1 0403-0175 1 BUMPER: RUBBER 0.750" DIA 77969 6657
A3A3MP2 1400-0475 1 CLAMP, SNAP-IN, .438 DIA .5 L VINYL 24618 721-0004
A3A3T1 9100-3235 1 TRANSFORMER:TOROID 8 SEC. 28480 9100-3235
A3A4 01701-66556 1 BOARD ASSY:HIGH VOLTASF OSCILLATOR 50439 01701-66556
A3A4A1 01701-61107 1 HIGH VOLTAGE TRANSFORMER ASSY 50439 01701-61107
A3A4C1 0160-0168 CAPACITOR.FXDy «1UF+-10% 200WVDC 56289 292P10492
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Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

- Mfr
Reference |1p part Number| Qty Description Mfr Part Number
Designation Code
A3A4C2 0160-2403 1 CAPACITOR,FXDy .0015UF+-20% S000WVDC 28480 0160-2403
A3A4C3 0160-3453 CAPACITOR.FXDs .0SUF+80-20% 100WVDC 28480 0160-3453
A3A4C4 0180-0291 3 CAPACITOR-FXD, 1UF+-10% 35VDC TA-SOLID 56289 150D105X9035A2
A3A4C5 0180-1746 6 CAPACITOR-FXDy L5UF+-10% 20VDC TA-SOLID 56289 1500156 X902082
A3A4C6 0170-0040 1 CAPACITOR.FXDy .047UF+-10% 200WVDC 56289 292P47392
A3A4C7 0160-3453 CAPACITOR.FXDy -.05UF+80-20% 100WVDC 28480 0160-3453
A3A4CE 0160-3800 5 CAPACITOR.FXDs -.005UF+-20% 3000WVDC 28480 0160-3800
A3A4C9 0160-3801 6 CAPACITORsFXDs -005UF+-20% 3000WVDC 28480 0160-3801
A3A4C10 NOT ASSTGNED
A3A4C11 0160-3800 CAPACITORyFXDy 005UF+-20% 3000WVDC 28480 0160-3800
A3A4C12 NOT ASSIGNED
A3A4C13 0160-3801 CAPACITOR,FXDs .005UF+-20% 3000WVDC 28 480 0160-3801
A3A4C14 0160-3801 CAPACITOR.FXD, .005UF+-20% 3000WVDC 28480 0160-3801
A3A4C15 0160-3801 CAPACITOR.FXDs .005UF+-20% 3000WVDC 28480 0160-3801
A3A4C16 0160-3800 CAPACITDRyFXDs .005UF+-20% 3000WVDC 28480 0160-3800
A3A4C17 0160-3800 CAPACITOR,FXDy .005UF+-20%Z 3000WVDC 28480 0160-3800
A3A4C18 0160-3801 CAPACITOR.FXDs .005UF+-20% 3000WVDC 28480 0160-3801
A3A4C19 0160-3801 CAPACITOR,FXDy, .00S5UF+-20% 3000WVDC 28480 0160-3801
A3A4C20 NOT ASSIGNED
A3A4C21 0160-3800 CAPACITORsFXDy .005UF+-20% 3000WVDC 28480 0160-3800
A3A4C22 0180-1746 CAPACITOR-FXD, 15UF+-10% 20VDC TA-SOLID 56289 150D156 X9020B2
A3A4CR1 1901-0040 DIODE, SWITCHING. SI, 30V MAX VRM 50MA 28480 1901-0040
A3A4CR2 1901-0040 DIODE, SWITCHING, SI, 30V MAX VRM 50MA 28480 1901-0040
A3A4CR3 1901-0040 DINDE,s SWITCHING. SI, 30V MAX VRM 50MA 28480 1901-0040
A3A4CR4 1901-0040 DIODE, SWITCHING, SI, 30V MAX VRM 50MA 28480 1901-0040
A3A4CRS 1901-0049 DIODE, PWR RECT, SI, 50V MAX VRM 750MA 28480 1901-0049
A3A4CR6 1901-0049 DINDE. PWR RECT, SI, 50V MAX VRM 750MA 28480 1901-0049
A3A4CRT 1901-1022 2 DIDDE, HI VOLT RECT. SIs SKV MAX VRM 28480 1901-1022
A3A4CRS8 1901-1022 DIODE, HI VOLT RECT, SI, 5KV MAX VRM 28480 1901-1022
A3A4CR9 1901-0033 1 DIODE. GFN PRP, ST, 180V MAX VRM 200MA 28480 1901-0033
A3A4DS1 2140-0018 2 LAMP, GLOW, BULB T-2, 58V 08806 A9A (NE-2El)
A3A4DS2 2140-0018 LAMP, GLOW, BULB T-2, 58V 08806 A9A (NE-2E1)
A3A4F1 2110-0033 1 FUSFs .75A 250V 75915 312.750
A3A4L1 9100-2268 1 COIL. FXDy MOLDED RF CHOKEs 22UH 10% 24226 10/222
A3A4MP1 5040-0402 1 MOUNT : TRANSFORMER 28480 5040-0402
A3A4MP2 5040-0430 1 MOUNT :TRANSFORMER 28480 5040-0430
A3A4MP3 2200-0125 1 SCREW.MACHINE, 4—-40 UNC-2A 1.5 IN PAN 77250
A3A4MP4 2110-0269 14 CLIP:FUSE 0.250" DIA 91506 6008—-32CN
A3A4MPS 2110-0269 CLIP:FUSE 0.250" DIA 91506 6008-32CN
A3A4MP6 NOT ASSIGNED
A3A4MPT 2200-0111 1 SCREW,MACHINE, 4—40 UNC—-2A .5 IN PAN 77250
A3A401 1854-0023 1 TRANSISTOR,NPN ST (SELECTED 2N2484) 28480 1854-0023
A3A402 1854-0215 24 TRANSISTORs NPN SI 04713 SPS 3611
A3A403 1853-0036 22 TRANSISTOR. PNP SI 28480 1853-0036
A3A4R 1 2100-2514 1 RFSISTOR., VAR. TRMR, 20KOHM 10%Z C 19701 ET50X203
A3A4R2 0757-0464 1 RESISTORs FXDs 90.9K1Z .125W F TUBULAR 24546 C4-1/8-T0-9092-F
A3A4R3 0698-7807 1 RFESISTOR, FXD, B8.5M.1%Z 2W MF TUBULAR 03888 PMEB80-2-T0-8504-F
A3A4R4 0698-5922 2 RESISTOR. FXDs 1.8M1Z .5W MF TUBULAR 30983 MFTC1/2-T0-1804-F
A3A4RS 0698-5922 RESISTOR, FXD, 1.8M1% .5W MF TUBULAR 30983 MF7C1/2-T0-1804-F
A3A4R6 0684-1021 15 RESISTOR, FXDy 1K10Z .25W CC TUBULAR 01121 CB1021
A3A4RT 0684—-4721 RESISTOR, FXDe 4.7K10% .25W CC TUBULAR 01121 CB4721
A3A4RE 0684-1011 RESISTOR, FXDs 100 OHM10Z .25W CC o1121 cB1011
A3A4RS 0684-4731 2 RESISTORs FXDy 47K10% .25W CC TUBULAR 01121 CB4731
A3A4R 10 0684-1021 RESISTOR, FXD, 1K10% .25W CC TUBULAR 01121 cB1021
A3A4R11 0684-1021 RESISTOR, FXD, 1K10% .25W CC TUBULAR 01121 cB1021
A3A4R12 0687-5611 1 RESISTOR, FXD, 560 OHM10%Z .5W CC 01121 EB5611
A3A4R13 0684—-1031 RESISTOR, FXD, 10K1I0% .25W CC TUBULAR 01121 CB1031
A3A4R 14 0684—-1031 RESISTOR, FXD, 10KLO%X .25W CC TUBULAR 01121 CB1031
A3 A4R15 2100-2692 1 RESISTOR, VAR,s TRMR, LMOHM 20% C 19701 ET50X105
A3A4R 16 0684-1031 RESISTOR, FXD, 10K10% .25W CC TUBULAR 01121 CB1031
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