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CERTIFICATION

Hewlett-Packard Company certifies that this instrumernt met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable
to the United States National Bureau of Standards, to the extent allowed
by the Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials
and workmanship for a period of one year from the date of shipment.
The cathoderay tube {CRT} in the instrument and any replacement
CRT purchased from HP are also warranted against electrical failure
for a period of one year from the date of shipment from Colorado Springs.
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS,
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY.
Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during the warranty period provided they are returned
to Hewlett-Packard, and provided the preventive maintenance procedures
in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EX.
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.

C WRA ST
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OPERATING AND SERVICE MANUAL

MODEL 1827
OSCILLOSCOPE

{including Option 003)

SERIAL NUMBERS

This manual applies directly to instruments with serial
numbers prefixed 1528A.

With changes described in Section VII, this manual also
applies to instruments with serial numbers prefixed
1507A and 1515A.

For additional important information about serial
nnumbers, see Instrument Identification in Section L
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SAFETY SUMMARY

The following general safety precautions must be observed during ail phases of operation, service,
and repair of ihis instrument Failure io comply with these precautions or with spaclilc warnings
elsewhere in this manual violales safely standards of design, manufacture, and intended use of the
instrument. Hewleti-Packard Company assumes no Habllily for the customer’s failure fo compiy
with these requiremenis,

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabingt must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must elther be plugged into an approved three-contact electrical outlet or used with a thres-contact
to two-contact adapier with the grounding wire [grean) firmly cormnected to an electrical ground
{safety ground) at the power outlet. The power jack and mating piug of the power cable meet
international Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IM AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

Operating perscnnel must not remove  instrument covers. Component replacement and internal
adjustments must be made by gqualified maintenance psrsonnel. Do not replace componenis 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 anocther person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

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

DO NMOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

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

DANGEROUS PROCEDURE WARNINGS.

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

WARNING §

Dangerous vollages, capable of causing death, are present in this instrument.
Use extreme caution when handiing, testing, and adjusting.

S§8-2-1/76
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ACHTUNG

X-RAY RADIATION NOTICE

Model 182€/1827

WARNMNING

Wiahrend des Betriebs erzeugt dieses Gerdt
Rintgensirahlung. Das Gerit ist so abgeschirmt,
dap die Dosisleistung weniger als 36 pA/kg (0.5
mR/h} in Sem Abstand von der Oberflache der
Katodenstrahlrshre betridgt. Somit sind die Sicher-
heitshestimmungen verschiedener Lander, w.A. der
deutschen Rontgenverordnung eingehalien.

Die Starke der Rontgenstrahlung hiingt im Wesent-
lichen von der Bauart der Katodenstrahirdhre ab,
sowie von den Spannungen, welche an dieser
anlegen. Um einen sicheren Betrieb zu gewahrleisten,
dirfen die Einstellungen der Niederspannungs-
und des Hechspannungsnetzieils nur nach der
Anleitung in Kapitel V des Handbuches
vorgenommen werden.

Die Katodenstrahlrohre darf nur durch die gleiche
Type ersetzt werden. (Siehe Kapitel Vi fiir HP —
Ersatzteile).

Das Gerit ist in Deutschiand zugelassen unter

der Nummer: BW/35/78/r0

When operating, this instrument emits x-rays;
however, it is well shielded and meets safety and
health reguirements of various countries, such as
the ¥-ray Radiation Act of Germany.

Radiation emitited by this instrument is less than
0.5 mR/hr at a distance of five {5) centimeters
from the surface of the cathode-ray tube. The
x-ray radiation primarily depends on the charac-
teristics of the cathode-ray fube and its associated
low-voltage and high-voliage circuitry. To ensure
safe operation of the instrument, adjust both the
fow-voltage and high-voltage power supplies as
outlined in Section V of this manual (f appli-
cablel.

Replace the cathoderay tube with an identical
CRT only. Refer to Section VI for proper HP part
number.

Number of German License: BW/35/78/r0
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Mode] 1827

General Information

SECTIONM |
GEMERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and servicing
information for the Hewlett-Packard Model 1827
Cscilloscope. The manual is divided into eight sections,
each covering a specific topic or aspect of the instru-
ment. All schematics are located at the rear of the
manual.

1-2. This section contains instrument specifications
(table 1-1), a description of features, warranty infor-
mation, data for manual and instrument identification,
and information regarding accessories available for
the instrument. Table 1-2 describes the abbreviations
used in this manual except for Section VI, The parts
list contalns a computer printout using computer
supplied abbreviations.

1-4. DESCRIPTION.

1-5. The Model 1827 is a solid-state, lightweight
laboratory and general-purpose oscilloscope main-
frame with plug-in capabilities. 1t is designed to dis-
play complex high-frequency waveforms and to mea-
sure alternating- and direct-current voltages. Complete
specificatiens are given in table 1-1.

1-8. The Model 182T is a cabinet-type instrument
with a builtdin it stand, carrying handle on top,
and feet mounted on both bottom and rear for either
bench or upright operation.

1-7. Power consumption, with plug-ins is less than
120 watts at normal line voltage. The instrument is
convection cooled and designed to operate within
specifications at temperatures between 0°C and 55°C
with up to 95% relative humidity at 40°C.

1-8. The instrument contains all power supplies, a
dual-output calibrator, a horizontal amplifier, a gate
amplifier, and the CRT. Operation at either 115 or
230-Vac is selectable by a switch located on the rear

panel of the oscilloscope. Also located on the rear

panel are recorder output connectors for use with
spectrum analyzer plug-ins. These outputs are
dependent upon the spectrum analyzer used and the
appropriate plug-in Operating and Service Manual
should be refered o,

NOTE

These outputs should not be used when
a standard 1800-series plug-in is used.

1.9 The Model 18ZT is designed to operate with
real-time, sampling and TDR, and frequency domain
plug-ins.

1-10. A calibrator provides a square-wave signal of
approximately 1 kHz with a rise time of less than
3 ws. The calibrator output is available at the front
panel at amplitudes of 250 mV and 10 V p-p with an
accuracy of 1%. The signal may be used to check
horizontal and vertical deflection facters and io
compensate divider probes,

1-11. The oscilloscope horizontal amplifier accepls
sweep signals from the iime-base plug-in or an
external signal. Bandwidth is dc to 5 MHz, de-coupled,
and 5 Hz to b MHz with capacitive coupling. Two
deflection factor ranges are front panel selectable:
1 V/div (X1), and 0.1 V/div £6% (X10). In addition,
a vernier control provides continucus adjustment
between ranges. The maximum external input level
18 800 Vdc, ac-coupled, with a dynamic range of 20 V.

1-12. A bheam finder pushbution conirol assists the
operator in bringing a displaced beam on screen. Iis
use increases intensity and reduces vertical and hori-
zontal amplifier gain to guickly locate trace position.

1-13. CATHODE-RAY TUBE.

1-14. The Model 1827 uses a post-accelerator alumi.
nized ORT with an 8 by 10-major division display area
of 138 cm?. Fach division is 1.28 em with 0.2-division
subdivisions provided on the major axes. The internal
graticule eliminates display parallax. The standard
CRT supplied with this instrument has a P-39 alumi-
nized phosphor,

1-15. WARRANTY.

1-16. This instrument is certified and warranted as
stated on the inside front cover of this manual. The
CRT is covered by a separate warranty. The CRT
warranty and warranty claim forim are located at the
rear of this manual. Should the CRT fail within the
time specified on the warranty, fill out the failure
report form on the reverse side of the warranty state-
ment and return it with the CRT in accordance with

- the shipping instructions. In all correspondence with

a Hewlett-Packard Sales/Service Office concerning an
instrument, reference the complete serial number and
Model of the instrument.

§ CAUTION

The warranty may be void for instruments
having a missing or mutilated serial
number tag.

i1
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-24. AVAILABLE ACCESSORIES.

1-25. A series of mobile test stands is available
for the Model 1897, The Mode! 1001B is a portable
testmobile which is table top height and has an ad-
justable 4 mount. The Meodel 10028 testmobile is a
general-purpose test stand similar to Model 1001B
except contains a central storage undt.

1-26. Waveform photeography of the Model 1827 dis-
play can be accomplished with the Model 10367A
Camera Adapier. The adapter fits into the Model
182T bezel, replacing the light filter, and may be used
with the Model 197A Oscilloscope Camera.

1-27. PFor ease of calibration and maintenance, the
HP Model 104078 Plug-in Extender can be obtained. It
provides for removal of the plug-ins from the oscil-
loscope mainframe and exposes components and
adjustments of the plug-ins for servicing.

1-28. A metallic mesh contrast filter which functions
as an RFI shield is available for the Model 182T.

1-4

Model 1827

The mesh filter, HP Part No. 00182-62701, is directly
inferchangable with the standard blus plastic filier.
When Installed, the rnetallic mesh filier is eleciri-
cally grounded to the oscilloscope chassis, thereby fur-

.nishing RET shielding.

1-29. Cameras, probes, viewing hoods, terminations,
and other accessory items are available for special-
ized requirements. Information on these and the above
described accessories may be obtained from HP
Sales/Service Offices listed in the rear of this manual.

1-30. INQUIRIES.

1-31. Refer any questions regarding the manual, the
Manual Changes sheet, or the instrument o the
nearest HP Sales/Service Office. Always identify the
instrument by modal number, complete name, and
complete serial number in all correspondence. Refer
to the inside rear cover of this manual for a world-
wide listing of HP Bales/Service Offices.
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Installation

SECTIONM i

INSTALLATION

2-1. INTRODUCTION.

2.2, This section contains instruction for performing
an initiai inspection of the Model 182T. Installation
procedures and precautions are presented in step-by-
step order. The procedures for making claim for
warranty repairs and for repacking the instrument for
shipment are also described 1n this section.

Read the Safety Summary at the front
of this manual before installing or oper-
afting the Instrument,

2-3. INITIAL INSPECTION.

2-4. The instrument was carefully inspecied, mech-
anically and electrically, prior to shipment. On receipt,
inspect it for any mechanical damage which may have
occurred during shipment.

2-5.  Check for physical damage such as bent or broken
parts and dents or scratches. If damage is found,
refer to the claims paragraph in this section. Retain
the packaging material for reshipment of the instru-
ment.

2-6. Check the electrical performance of the instru-
ment as soon as possible afier receipt. The perform-
ance check is contained in Section V of this manual
This check will verify that the instrument is oper-
ating within the specifications listed in table I-1.
Initial performance and acecuracy of the instrament are
certified as state in the front of this manual.

2-7. CLAIMS.

2-8. If physical damage is found, notify the carrier
and the nearest Hewlett-Packard Sales/Service Office
immediately. The Hewlett-Packard Sales/Service Of-
fice will arrange for repair or repiacement of the
instrument without waiting for a claim to be settled
with the carrier. '

2-9. The warranty statement applicable to this instru-
ment is on the inside front cover of this manual. The
CRT warranty and claims form is located at the rear
of this manual.

2-10. REPACKING FOR SHIPMENT.

2-11. If the instrument is to be shipped to a
Hewlett-Packard Sales/Service Office, attach a tag to
it showing owner's name and address, instrument

model number, and serial number, and a descrip
tion of serviee required.

2-12. Tfse the original shipping carton and packaging
materials for reshipment. If they are not available,
the Hewlett-Packard Sales/Service Office will pro-
vide information and recommendations on materials
to be used. Shipping material normally includes the
following:

a. A double-walled carton {(refer to table 2-1 for
test strength required).

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

¢. At least 4 inches of tightly packed, industry-
approved, shock-absorbing material such as extra-firm
polyurethane foam.

d. Heavy-duty shipping tape to secure outside of
carton.

Table 2-1. Shipping Carton Test Strength

Gross Weight (1b) Carton Test Strength (I}
up to 10 200
10to 30 275
30 to 120 350
120 to 140 500
140 to 160 600

2-13. PREPARATION FOR USE.

2-14. POWER REQUIREMENTS. The standard Model
182T requires a 115- or 230-Vac £10%, single-phase,
48 to 440 Hz power source capable of supplying
200 VA maximum. It requires approximately 120 watts
at normal line voltage with the plug-ins installed.

2-15. This instrument, as shipped, is ready for oper-
ation on 115 Vac. Before applying power, check the
rear-panel slide switch, labeled SELECTOR, for proper
position. Position it so that the legend 115 is visible,

2.16. I the instrument is fo be operated from a 230
Vac power source, proceed as follows:

a. Remove the 115V power cord and line fuse.

2-1
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b. Using a small screwdriver, set the rear-panel
"SELECTOR"” slide switch so that the lezend 230 is
vigible,

¢. Install the correct value 230V line fuse as indi-
cated on the rear panel near the fuseholder.

d. Connect the correct 230V power cord.

2-17. For protection from shock hazard, the instru-
ment is provided with a detachable threeconductor
power cord which, when plugged into an appropriate
outlet, grounds the instrument, The oscilloscope main-
frame power jack and the mating plug of the power
cord conform to International Electrotechnical Com-
mission (JEC) safety standards.

2-18, When operating the Model 1827 from a two-
contact power outlet, use a threeconductor to two-
conductor adapter. Preserve the safety feature by
grounding the adapter flexible (green) lead to an
earth {safety) ground connection. A suitable three to
two-pin adapier is available from Hewlett-Packard.
Order Hewlett-Packard Part No. 1251-0048. Do not
operate the instrument without the ground connection
firmly attached.

2-18. INSTRUMENT MOUNTING. The Model 1827 is
intended for bench use. It has a built-in tilt stand and
feet mounted on both bottom and rear for bench or
upright operation.

2-20. To wuse the tilt stand, lft the front of the
instrument or place it vertically on the rear feet.
The tilt stand is folded and locked into place against
the cabinet bottom cover. Hold the instrument steady
and squeeze the two tilt stand legs together to ve
lease them from the lock. Pull the stand toward
the front of the instrument. When fully forward, re-
lease the legs and they will lock into position. The
tilt stand will support the instrument with the front
elevated.

2-21. INSTRUMENT COOLING. This instrument

does not require forced-air cooling when operated at
room temperature or between 0 to +55°C, Normal
air circulation will maintain a reasonable operating
temperature within the instrument.

2-22. Perforations in the two covers provide for the
required airflow. Do not obstruct them. Provide
several inches of clearance around the top, rear, and
sides. Adequate airflow from the bottom of the instru-
ment is provided by the mounting feet.

2-23. CONTRAST FILTER.

2-24. The contrast filter is designed to be easily
removed from the CRT bezel. Use of the light blue

2-2

Model 1827

contrast filter provides comfortable viewing when the
instrument is operated in normal and high ambisnt
light.

225, To remove the contrast filter, grasp the top
portion of the bezel frame and pull straight up. Re-
move the filter by Hfting it straight up and out of the
bezel. Figure 2-1 shows the filter being removed from
the instrument.

1827001

Figure 2-1. Contrast Filter Removal

2-26. CLEANING CRT FACEPLATE.

2-27. When the contrast filter has been removed,
the CRT faceplate can be cleaned using a soft cloth
or tissue. Never use coarse or abrasive tisgues;
these will scratch the plastic CRT faceplate.

2-28. INSTRUMENT COMPATIBILITY.

2.29. The Model 182T Oscilloscope is designed to
operate with HP Model 8558B or HP Model 8755A
spectrum analyzers.
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SECTION HI

OPERATION

3-1. INTRODUCTION.

3-2, This section provides general information on
the operation, function, and application of the instru-
ment controls. Fronf- and rearpanel conirols and
connectors are identified and briefly described in
figure 3-1.

3-3. GEMERAL. The Model 82T iz designed to
operate with real time, sampling and TDR, and fre-
gquency domain plug-ins. These plug-ing are accom-
modated in the lower portion of the instrument. The
required operating power is obtained from the oscil-
loscope mainframe. Refer to the plug-in Operating and
Service Manual for mating and instaliation in-
structions.

3-4. PUSHBUTTONM SWITCHES. These switches are
two position pushbutton type. They are: MAGNIFIER,
DISPLAY, and EXT COUPLING. The pushbutions for
these functions are color eoded fo indicate the function
selected. When the released position is selected, the
white skirt of the pushhutton is exposed. This corres-
ponds to the control function on the panel outlined in
white. For example:; if MAGNIFIER is pressed, only
the black portion of the pushbutton is visible. Magni-
fication is therefore X160, When MAGNIFIER is releas-
ed, the white skirt of the pushbutton can be seen and
magnification 1s X1.

3-5. FRONT-PAMEL CONTROLS AND CON-
NECTCR.

3-8, All operating controls and front-panel adjust-
ments are identified and described in figure 3-1. The
following paragraphs explain the function of some of
the controls and connectors in detail.

3-7. CALIBRATOR. The calibrator has two outputs,
10 V and 250 mV peak-to-peak, negative-going from
ground, with an amplitude accuracy of +1%. The outpuat
is square wave at a frequency of approximately 1 kHz.
Rise time of the signal is less than 3 microseconds.
These outputs are useful for checking vertical and hori-
zontal sensitivity calibration, and divider probe cali-
bration. A 3-way binding post provides a ground con-
nection point and may be used with banana plug, wire,
or apade lug connection.

3-8. SCALE. This control adjusts the overall bright-
ness of the CRT graticule. It should be adjustied for
good contrast between the background and the grati-
cule. The SCALE control is useful when using a hood
to view the display or when photographing waveforms.

Rotate the SCALE control counterclockwise to OFF
when graticule illumination is not needed.

3-8, TRACE ALIGN. This screwdriver adjustment
compensates for external magnetic fields that may
affect alignment of the horizontal trace with the grat-
icule. Use it to position the trace parallel to the
graticule horizontal lines. The alignment should be
checked when the instrument is moved to a new
location and adjustment made whenever necessary.

3-10. FOCUS AND ASTIG. These controls are used to
obtain a display of uniform focus. Adjust both con-
trols for the sharpest display possible.

311, FIND BEAM. Occasionally the CRT beam may
be driven off-screen by large dc input levels or im-
proper control settings. Pressing the pushbution in-
creases intensity and reduces horizontal and vertical
amplifier gains enough te always return a displaced
beam to the viewing area. This enables the operator
1o determine the action necessary to center the dis-
play. All operating controls function while the FIND
BEAM control is pressed. For example, obtaining a
centered display may require adjustment of the deflec-
tion factor, horizontal and vertical position, coupling,
trigger level, or intensity. If the controis are properly
set, the display will remain visible when FIND BEAM
is released.

3-12. LINE. This toggle switch applies or removes ac
line input power to the instrument. When ON, an in-
dicator lamp, located immediately above the switch,
is illuminated. Power for the lamp is obtained from
the low-voltage power supply. Both sides of the ac
power line input are interrupted when switched to
OFF.

3-13. COUPLING, The EXT COUPLING switch is
used to select ac coupling (capacitive coupling) to
the amplifier for alternating voltages or de coupling.

3-14, HORIZONTAL MAGNIFIER. This pushbutton
switch controls the gain of the horizontal amplifier.
When switched from X1 to X10, the gain is increased
ten times. For example, one volt into the horizontal
amplifier EXT INPUT jack produces 1 division of
deflection in X1 and 10 divisions of deflection in X10.

3-15. HORIZONTAL DISPLAY. Either of two modes of
operation can be selected with this switch. It selects
the origin of the input signal applied to the horizontal
amplifier. Wheh INT is selected, the input signal to
the horizontal amplifier is obtained from the plug-in.
With the switeh in EXT, the sweep signal input from

31


https://www.manualsplus.com/

Operation

Model 182T

10.

11.

POSITION. Single knob provides coarse and
fine adjustment of display’s horizontal oper-
ation.

MAGNIFIER. Determines gain of. horizontal
amplifier.

DISPLAY. Selects source of horizontal input
signal.

EXT VERNIER. Provides confinuovws ad-
justment of deflection factor for external hori-
zontal input signals. In CAL detent position,
deflection factor is selected by MAGNIFIER
switch position.

EXT COUPLING. 8elecis AC or DC coupling
for external herizontal input signal.

EXT INPUT. BNC connector for coupling an
external horizontal input signal to horizontal
amplifier,

LINE. Toggle switch with indicator light for
turning oscilloscope on and off.

FIND BEAM. Intensifies trace and always re-
turns display to on-screen.

INTENSITY. Controls brightness of display.
ASTIG. Adjusts roundness of writing beam.

FOCUS. Adjusts writing beam for sharpest
trace.

13.

14

ib.

=P o w p

g

1827-002

TRACHE ALIGN, Rotates trace around longi-
tudinal axis of CRT.

SCALE. Controls graticule llumination,

Ground Conmector. Provides a chassis ground
connection point.

CALIBRATOR. Provides a 1-kHlz square wave
at two amplitudes: 250 mV and 10V pp.

AUX A. BNC connecior for recorder output.
AUX B. BNC connector for recorder output.
AUX C. BNC connector for recorder output,
AUX D. BNC connector for recorder output.

Z-AXIS INPUT. BNC connector for input of
CRT intensification or blanking signal.

FUSE. 230 V operation ac line fuse.

SELECTOR. Provides for external selection of
line operating voltage.

FUSE. 115 V operation ac line fuse.
Power Connector. 3-wire ac power line input.

Ground Connector. Provides a chassis ground
connection point.

Figure3-1. Front-and Rear-pariel Controls and Connectors
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the plug-in is disconnected and input te the hori-
zontal amplifier is obtained from the EXT INPUT
connector located on.the front pansl.

3-18. EXT VERMIER. The deflection factor of an ex-
ternal input signal can be continuously varied to
decrease deflection by a factor of approzimately 10
by using this control. When the vernier is in the max-
imum clockwise position (CAL detent), the horizontal
amplifier is calibrated to provide 1.0 V/div deflection
in the X1 magnifier range and 0.1 V/div in the Xi0
range.

3-17. REAR-PANEL CONTROLS AND CON-
MECTORS.

8-18. Rear-panel controls and conneclors are identi-
fied and described in figure 3-1. Additional infor.
mation regarding the function of the contrels is ex-
plained below.

Operation

3-18. QUTPUTS., Four BNC connsctors on the rear
panel are provided to supply recorder signals from
the spectrum analyzer,

3-20. Z-AXIS IMPUT. An external signal can be util-
ized to conirol the CRT intensity. The intensity mod-
ulation signal is applied directly to the CRT intensity
gate amplifier. A pulse of approximately +2 V ampli-
tude and a width of at least 50 nanocseconds or a
+2 V continucus wave (ew) input of 10 MEz or lower
will blank a trace of normal intensity. Input of a
negative signal can be used for display intensification.

3.29, AC LINE INPUT. A three-conductor ac power
cord is provided for ac input. A power line ground
is obtained through the powsr cord. Also located on
the rear panel is the SELECTOR line slide switch,
which allows operation from either 115 V or 230 V
ac power line. Fuses arve provided for both 115 v
and 230 V operation,
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SECTION 1V

RIMCIPLES OF GPERATION

4-1. INTRODUCTIOM.

4-2. This section provides circuit theory analysis of
the Model 1827 oscilloscope. Refer to the overali block
diagram (figure 4-1) and the schematics in Section
VI

4-3. GEMERAL DESCRIPTIOM.

4-4. The Model 1827 is an X-Y axis display instru-
ment designed for use with real time, sample and TDR,
and spectrum analyzer plug-ins. The instrument
contains the CRT and its controls, low voltage and
high voltage regulated powser supplies, a horizontal
amplifier, and a gate amplifier.

4-5. To obtain a useful display on the CRT, three
signals are necessary: vertical deflection, hoerizontal
deflection, and intensity. The signal required for
vertical deflection (Y-axis) of the CRT is supplied
by the plug-ins. This signal is connected directly to the
CRT vertical deflection plates. The horizontal X-axis)
deflection signal is also generated by the plug-ins.
Tt is further amplified by the oscilloscope horizontal
amplifier before being applied to the CRT horizontal
deflection plates.

4-6. An unblanking gate signal, synchronized to the
start of 'the horizontal sweep, is developed in the
plugins and amplified by the gate amplifier. The
mgnal from the CRT contrel grid, unblankmg the
viewing area of the CRT.

4-7. Signals for horizontal deflection and intensity
modulation can also be applied to the oscilloscope
from an external source other than the plug-ins.
External input jacks are provided for this purpose.

4.8, INPUT POWER. With power applied fo the power
transformer primary windings, several secondary
voltages are produced. They are rectified, filtered and
regulated, as required, and used as the dc source of
power for the various circuits of the oscilloscope and
for operation of the plug-ins.

4-9. HORIZONTAL DEFLECTION. The horizontal
amplifier may be used with either internal or exter-
nal signal sources. Positioning the HORIZONTAL
DISPLAY switch to INT arranges the circuitry to
operate from signals supplaed from the plug-in. In
this condition, —100 V is applied to the plug-in.
allowing it to operate and produce both a sweep signal
and an unblanking gate signal.

4-1¢. The sweep signal from the plugin is coupled
tc the oscilloscope horizontal output amplifier where
it is converted to & differential signal, aunplified, and
applied to the CRT horizontal deflection plates.

4-11. Horizontal position of the X-axis sweep signal
iz controlled at the input stage of the horizontal eutput
amplifier. A two section potentiometer, mechanically
interconnected, is used to provide both fine and coarse
positioning controls from a single knob.

4-12, Horizontal amplifier gain is controlled by the
MAGNIFIER switch. Two settings can be selected:
X1 or X10. With X1 selected, the sweep speed cor-
regponds to the selected plug-in sweep speed. In X10
operation the sweep speed is ten times that selected
at the time base plug-in.

4-13. The unblanking gate signal from the plug-in is
coupled to the gate amplifier where it is summed with
the current from the INTENSITY control. The resulting
signal is amplified and coupled through the high
voitage supply to the CRT control grid fo set the
intensity of the displayed signals.

4.14. An externally applied signal for horizontal
deflection may be connected to the EXT INPUT jack.
The EXT VERNIER controls the externally applied
signal and provides a variable gain adjustment for
setting the X-axis display size. The EXT COUPLING
switch provides for either direct (DC) or capacitive
{AC) coupling of the external input signal. The
external signal is coupled to a pre-amplifier, differ-
entially amplified by the cutput amplifier, and applied
to the CRT for horizontal deflection. Positioning and
horizontal gain controls alse funciion with external
input signals.

4-15. CIRCUIT DETAILS.

4-18. INPUT AC POWER. Input line power is sup-
plied by a detachable three conductor power cord.
This cord has a standard plug for wail outlet con-
nection providing an electrical ground. Both sides of
the line power are fiitered immediately at the power -
input connector,

4-17. The line power transformer has two primary
windings. SELECTOR switch A4S1 connects these
windings in parallel for 115 V operation and in series
for 230 V operation. When set for use with a 1156 V
source of line power, fuse A4¥F1 protects against exces-
sive input current. When operated on 230 V line power,
fuse A4F2 is also placed in the primary power circuit.
With the front panel LINE toggie switch, A2851, in the

4-1
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Figure 4-2. Simplified Low-veoltage Power Supply

ON position, power is applied to the low-voltage power
supply transformer and LINE lamp 42051 lights.

4-18. LOW-VOLTAGE POWER SUPPLY. The low-
voltage power supply produces four regulated voltages
for use throughout the oscilloscope and the plug-ins:
+100 V, —100 V, +15 V and —12.6 V. Each supply is
referenced to the +i00 V supply for regulation
purposes with the +100 V supply referenced to a &
volt temperature-compensated zener diode ATA2ZVRZ.
The +100 V and —100 V supplies are also foldback
currvent limited, providing short-circuit protection.

419, A simplified bleck diagram of a typical low-
voltage power supply is shown in flgure 4.2,
Unregulated alternating power is supplied by the
transformer, bridge rectified, and filtered. Changes in
output voltage caused by input voltage variation
or load changes are detected by the volitage sensor.
Compared against a voltage reference, changes in
output voltage are detected and applied as feedback to
the driver, which controls the series regulator. The
series regulator acts as a variable resistance and
operates to increase its series resistance if the output
voltage is high or decreases resistance when the out-
put veltage is low. The action of the series regulator
is to maintain output voltage at a constant level.

4-20. Current sensing takes place simultaneously
with voltage sensing. If the load current increases
above a certain level, the current sensor detects the
increase as a voltage drop across the series resistor.
This increased voltage drop causes the driver to bias
the series regulator off

4-21. The +100 V supply is used throughout the
LVPS as a reference for the other supplies. It is both
voltage and current regulated. Refer to the LVPS
schematic while reading the following explanation.

4-22. Ome of the secondary outputs of AIT! is
coupled to a full-wave bridge rectifier consisting of
AlAl CR5-CR8. The rectified voltage is filtered by
A1C1, and applied through fuse A1F1 to the regulator
assembly. Fusing protects the rectifiers and trans-
former if a regulator malfunction results in excessive

42

current flow. The regulator supples sufficient current
to the load to keep the outpui voliage at a constant
+100 volts. Series regulator A1Q1 controls load current
in order to maintain the output voltage at +160 V.
Variations in output voltage due to changes in load
or input line voltage are sensed by differential com-
parator AIA2Q8 and Q4. If the output of the +100 V
supply changes, the full amount of the voltage change
is applied tc AIA2QS3 by ALAZVR? while ATA2Q4
senses only a small part of the change in output
voltage, The +100 V adjustment potentiometer
AIAZRII set the operating point of AIA2Q4. The
output of the differential comparator is coupled to
driver A1A2Q1, amplified, and used to contro] series ‘
regulator A1Q1.

4-23. A cuwrrent limiting function is also part of the
+100 V supply operation. All current farnished by the
supply flows through ATAZR4. As the current require-
ments increase to the limit of the supply capability,
the voltage drop across ATAZR4 causes AJA2Q2 to
conduct. Since the collector of AIA2Q% and the
output of differential comparator AlA2Q3/Q4 are
coupled to drive AIA2QI, the amount of current
flowing as well as voliage variations control the
operation of series regulator AIQ1.

4-24. Resistors A1AZRZ and AlAZR3 are used in
conjunction with A1AZR4 for current foldback oper
ation. When current exceeds capability in a current
foldback circuit, the output voltage will begin to drop
and the load will receive less current. If the output of
the supply is short-circuited, the output current will
be Limited to considerably less than the current availa-
ble at full loading,

4-25. The +100 V supply is protected from turn-on
and turn-off voltage transients by diodes A1A2CR1
and ATA2CR2. Diode ALA2CR3 provides reverse volt-
age protection for ATA2C3.

4-26. A separate supply is used as a current source
for A1A2Q3/Q4. This supply is used only in the LVPS
regulator. The ac voltage from pins 11 and 12 of A1T1
18 bridge rectified by A1AICRI-CR4 and filtered by
ATA1CL. The supply output is zener regulated by
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ATAZVRI to approximately 5 volts more positive than
the +100 V cutput.

4-27. The +15volt supply provides three voltages.
Approximately 30 Vac pp is furnished for plug-in
synchronization; an unregulated +27 V is furnished for
operation of the HV oscillator; and a regulated +15 V
is produced for use in the mainframe and plug-ins.

4-98. The secondary voltage developed by the power
transformer at pins 13 and 14 is rectified by full
wave bridge ATA2CR3-A1A2CRIZ and filtered by
AIC2. Dicde ALAICR21 provides reverse voltage
protection. Series regulator A1Q2 controls the amount
of load current in order to maintain the output voltage
at +15 V. Variations in output voltage are sensed by
differential comparator A1AZQ7T and AlA2Q8. A
reference voltage derived from the +100 V regulated
supply is applied to A1A2Q7, while A1A2Q8 samples
any change in output veliage due to load changes.
The +15 V adjustment potentiometer ALAZR20 sels
the operating point of A1AZ2Q8. The output of the dif
ferential amplifier is coupled to driver A1AZQH and
used to control the series regulator.

4-25, Load cmrrent flows through ATAZRI3. The volt-
age drop across this resistor is used to controi the
conduction of A1A2Q8, which has its collector coupled
to driver A1A1G5, Beth current variations sensed by
AIAZQ6 and voltage changes sensed by the differ-
ential amplifier are coupled to driver ALAIRS to
control series regulator A1QZ. Protection from turn-on
or turn-off fransients is provided by AIA2CR4. Fuse
A1F2 protects the +15 V rectifier and transformer in
the event of a regulator short circuit.

4.30. The ~12.6.volt supply operates in a manner
similar to the +15 V supply. Changes in output voltage
are sensed by differential comparator A1A2Q11 and
A1A2Q12 and coupled to driver A1A2Q9 which con-
trols the conduction of series regulator A1Q3. Current
limiting action is provided by ATIAZR22 and A1A2Q10.
Fuse A1F3 protects against damage due to regulator
fatlure and AIA2CRS is used for voltage transient
protection.

4-31. Operation of the —100 V supply is similar to the
+100 V supply. ALAZQ15 and ATAR2QI16 operate as a
differential comparator, with A1A2Q16 sensing any
change in output voltage. Transistor A1A2Q14 with
A1A2R33 provides current limiting. Current foldback
operation reduces the current output in the event of
a short-circuited load. Voltage and current variations
are coupled to driver A1A2Q13 which controls the
conduction of series regulator AlQ4. Adjustment of
the supply output voltage is accomplished with poten-
tiometer AlAZ2R40. Turn-on/turn-off protection is
furnished by AlAZCR6, while A1A2CR7 provides
reverse voltage protection for C9,

4-32. GATE AMPLIFIER. The inpuis to the gate am-
plifier are an unblanking gate, a chopped blanking
signal, or an externally applied input Z-axis signal.

Theory

These three signals may be present singly or simul-
tanecusly, depending on control settings and signals
applied.

4-33. The unblanking gate is first applied as a current
to A7Q1, a common base amplifier, then combined in
the low impedance emitter circuit of A7TQ5 with a
cuarrent established by the INTENSITY, FIND BEAM,
or EXT DISPLAY frontpanel controls. Pressing
FIND BEAM shunts the adjustable INTENSITY
potentiometer to increase emitter current and produce
an intensified beam. Setting the horizontal DISPLAY
to EXT supplies additional current from the —100 V
supply. This establishes an unblanking current level to
compensate for removal of the internal unblanking
signal from the plug-in, and establishes a nominal
brightness level.

4-24. The output voltage of ATQH iz coupled through
emitter follower ATQS to complimentary amplifier
ATQT/Q8. Dicdes ATCRL through A7CRA4 provide a
clamping action to prevent overdriving the amplifier.

4-35. A large negative feedback from the collectors
of A7Q7 and A7QS8 ensures that the amplifier gain
is very stable. Capaciiors ATC6 and AT(E provide for
adjustment of the high frequency feedback and gain.
Decreasing the capacitance of ATC6 decreases the
high frequency feedback and increases gain, while
decreasing the capacitance of ATC8 increases high
frequency feedback and decreases gain. Amplifier
voltage gain is approximately 10 for Z-axis signals.

4.36. The gate amplifier output unblanking signal is
added to the —3200 V output of the high voltage
power supply and applied to the CRT control grid.
Voltage level changes of the unblanking signal cause
corresponding changes to the CRT control grid volt-
age. Diodes ATCR6 through ATCRS provide isolation
protection against high voltage transients from the
CRT control grid. '

4.97. An allernate trigger signal is used by multi-
channel vertical amplifier plug-ins to initiate channel
switching action. Transistors ATQ2 and A7Q3 function
as a fast-acting switch. With A7Q2 normally conduct-
ing and A7TQ3 non-conducting, the unblanking gate
trailing edge causes A7Q@S3 to conduct and ATQRZ to
cease conducting. The switching output is differen-
tiated and apphied to A7Q4, providing a negative-
going voltage pulse for vertical amplifier channel
switching.

4-38, The input impedance to the Z-axis input is
approximately 5100 ohms. An input signal of approxi
mately +2 volts amplitude is sufficient to blank a trace
of normal viewing intensity, while an input signal of
—32 volts will provide unblanking. Since the gate ampli-
fier has a voltage gain of about 10, a 2-volt input will
result in a 20-volt change at the CRT grid.

4-39. HIGH VOLTAGE POWER SUPPLY (HVPS). The
HVPS generates three regulated voltages. These are

4-3
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applied fo the cathode (—3150 V), control grid
{—3200 V) and post-accelerator (+19 kV) of the CRT
to provide the accelerating poteniial required to
produce excitation of the CRT phosphor for a visible
trace. The HVFES is shown in simplified from in figure

4-3. Refer te this figure, and to the schematic in

Section VIII while reading the following explanation
of HVPS operation.

4-40. Chassis-mounted fransistor Q1 and transformer
ABAITL form an oscillator that generates approxi-
mately 36 V p-p at 40 kHz. A feedback winding on the
transformer provides the regenerative coupling io
sustain oscillation. Operating power is provided by the
unregulated +27 V gupply. The supply source is fused
and decoupled.

4-41, The 40-kHz oscillator output is stepped up by
the secondary windings of ASTL1. Two half-wave
rectifiers and a voltage muliplier are used to develop
the high voltages necessary for CRT operation.

4-42. The ORT grid voltage is developed by half-wave
rectifier AGCR! and filter A8C1, ABC2, and ASR1
threugh ASR5. The display intensity lower Hmit, deter-
mined by the CRT grid voltage level, is adjusted by
ABRZ. The CRT cathode voltage and the focusing volt-
age, approximately —2270 V, are developed by half
wave rectifier ASBCR4 and filter A6C3, AB(C4, and
AGR7. A6RS is part of a voltage divider that drops
the —3150 V to —2270 V for focus control. Dicdes
ABCR5 and ABCRE prevent the CRT grid from
becoming positive with respect to the cathode. The
CRT post-accelerator voltage is developed by high-
voltage multiplier assembly All.

4-43. Variations in high voltage output are fed back
to the high-voltage regulator eireuiiry consisting of
Al0QL, AT0Q2, A10Q3, and associated components.
The regulator controls the high voltage oscillator bias
to maintain high voltage at a constant level. If, for ex-
ampie, the CRT cathode voltage tends to decrease (go

Model 1827

more positive), a positive-going signal is applied
through the regulator to the base of oscillator Q1. The
oscillator then conducts for a greater pericd of time,
causing a larger voltage change at the primary of
ABTI1. This increases the secondary voltage to restore
cathode voltage to the desired level.

4-44. The high-voltage regulator monitors CRT
cathode voltage through coupling network ASRY and
ABCS. Resistors AIOR3 and A10R4 form a voltage
divider between +100 V and the coupling network out-
put. AIOR3 adjusts the operating level of FET A10Q1.
High voltage fluctuations are sensed by A10Q)1 and
amplified by A10Q2 and A10Q)3. Diodes A10CR4 and
ALOCR5 provide clamping action to prevent over
driving the high-voltage oscillator. The regulator out-
put is applied through the regenerative winding of
ASBTI ag bias to the base of Q1, thereby controlling
high-voitage oscillator drive.

4-45. CALIBRATOR. The calibrator provides outputs
of 10 voits and 250 millivolts at appreximately 1-kHz.
The calibrator cutput is a negative-going waveform.

4-48. Transistors A2Q1 and A2Q2 oscillate at a rate
determined by the time constant of associated RC
components. AZCR1 disconnects the collector of
AZQ2 from the negative discharge of A2(3 and A2(2
cuis off, resuliing in a faster rise time. Diodes A20R2
and AZCR3 protect the transistors from voltage break-
down. A filter network, A2L1 and 4204, isolates the
multivibrator from the —100 V supply.

4-47, With A2Q2 conducting, voltage divider AZR17,
AZR18, and AZR19 divides the —100 V supply volt
age. The values selected for these resistors permit the
output of 10 V and 250 mV. These two cutputs are
available at the front panel and may be used for
probe compensation adjustment and herizental or ver
tical sensitivity calibration checks.

4-48. HORIZONTAL AMBLIFIEA. The inputs to the
horizontal amplifier ave an internal sweep signal from

HALF WAVE
s RECTIFIER
& FILTER
HIGH HIGH L HALF WAVE
VOLTAGE VOLTAGE RECTIFIER 7
OSCILLATOR 1 TRANSFORMER 8 FILTER |
3
o YOLTAGE
MULTIPLIER
HIGH
VOLTAGE
1 REGULATOR [*

132T-005

Figure 4-3. High-voltage Power Supply Block Diagram
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the plug-in or an external signal applied to the hori-
zontal FXT INPUT jack. Positioning the horizontal
DISPLAY to INT grounds the input of the preampii-
fier and disconnects the external signal preamplifier
from the output amplifier. The internal sweep signal
is connected through the horizontal DISPLAY switch
to the output amplifier.

4-49, Positioning horizontal DISPLAY to EXT discon-
nects the internal sweep signal and coanects the
external signal through the preamplifier to the output
amplifier. With EXT selected, the amplitude of the
signal from the preamplifier is adjustable by rotating
the EXT VERNIER control, When the control is in the
CAT, detent position the output amplitude of the
preamplifier is determined by the input ampiitude.

4.50. The selected signal is applied to the output
amplifier and summed with a current established by
the horizontal POSITION control. A horizontal
MAGNIFIER allows the gain to be increaged by a
factor of 10 (X10) or to be dirsctly related to the
amplitude of the input signal (X1). The resulting
current is converted to a differential signal, amplified,
and applied to the horizontal deflection plaies of the
CRT.

4-51. An external signal applied to the preamplifier
is coupled through a divider composed of ASR5 and
ABRE to0 ASQ1. The output of ABQ2 is coupled through
the horizontal EXT VERNER and the horizontal DIS-
PLAY switch. The high input impedance of ABQL,
in conjunction with the voliage divider and ABR4,
provides a ! megohm load to the external circuit.
Transistor ABQZ is an emitter follower that supplies
a current, determined by ASR15 and the EXT VER-
NIER control, to ABQS.

4-52. A vernier balance adjustment ASRII is used
to establish a zero input voliage reference level
This eliminates horizontal dc shift as the EXT VER-
NIER contro} is rotated. The EXT VERNIER provides
a range of control of the deflection factor when an
EXT INPUT signal iz used for horizontal deflection.
1t has sufficient range to change the deflection factor
by at least 10.

4-53. The input signal to ABQ3S is summed in the low
impedance emitter cireuit with a current established
by the horizontal POSITION controls. Fine and coarse
positioning operate from a single control, and are
mechanically interconnected. Rotating the control
first provides fine positioning. When the limit of
available rotation of the fine position petentiometer
has been reached, the coarse positioning potentio-
meter becomes effective,

Theory

4.54. The output of ABQ3I is coupled through emitter-
follower ABQ4 to differential amplifier ABQS and
A5Q7. The low impedance necessary to drive ASQD is
provided by ABGQ4, and ABQE maintains a similar low
impedance voltage source for ABQT.

4.55. The position of the MAGNIFIER switch ASS4
selects either of two values of emitier degeneration
between ASQ5 and ABQ7 and controls the gain. As
degenerations decreases, gain increases. Two gain
levels are provided, X1, and X10. Each has an ad-
justable element to provide for calibration of the gain.
With X1 magnification selected, ASR46 is used to set
the gain. With X10 magnification selected ASRA44 sets
the gain. The emitter potentials of ABGS and ASQT are
balanced by A5R49. This prevents horizontal dc shift
as the MAGNIFIER control is switched between

ranges.

4-56. The differential signal at the collectors of ABQ5
and ABQ7T is applied te current-fed operational amph-
fiers  ASQLI/ABRIZ/ASQIZ and  ADRE/ASRY/S
A5Q10. The amplifier low frequency gain is very
stable because of the Ilarge negative feedback
employed, and the high frequency feedback for each
side of the amplifier is separately adjustable. High
frequency feedback from the collectors of ABQRLZ/
ABE13 to the base of A5Q11 is controlled by ABC28;
high frequency feedback from the collectors of ARQY/
ABQ1D to the base of ABQS is controlled by ASC2L.
Capacitor ABC24 adjusts the ratio of feedback for each
side of the amplifier. The cutput of the amplifiers is
a voltage that is connected to the horizontal deflection
plates of the CRT.

4.57. Diodes ASCRI/ASCRIC and ABCR4/ABCRS
limit the output to the deflection plates to prevent
overdriving, Diodes ABCR8 and ABCR3 prevent
ABQB and ASQT from salurating,

4-58. Pressing the FIND BEAM control disables
diode limiter ABCR4/ABCRS and blocks the signal to
ABQB. The differential gain is effectively cut in half,
and the horizontal deflection of the beam is confined
o the limits of the CRT.

4.59. POWERSUPPLY DECOUPLING. Decoupling net-
works are used on each etched circuit assembly for
the supply voltages. The use of decoupling is important
to preveni extraneous signals or noise from being
introduced into circuitry from the power supplies or
supply leads. Decoupling also prevents iransients
originating in other circuits from being introduced.

4-5/(4-6 blank)
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Performance Check

SECTION YV

PERFORMANCE CHECK AND ADJUSTMEMTS

5-1. INTRODUCTION.

5-2. "This section contains step-by-step procedures
for checking instrument performance and for making
all internal adjustments. Performance checks should
be made in numerical sequence for best results. Also
inciuded are test setup illustrations and a list of
recommended test equipment.

5-3. The Model 1827 is intended for use with a
number of different plug-ins. These plug-ins ave
classified as real time, sampling and TDR, and fre-
gueney domain. Certain features of the mainframe
apply only to real time plug-ins. The performance
checks and adjustment procedures note when these
differences occur and indicate which group of piug-
ins listed below are coverad by the procedures.

Group B
Sampling and TDR,
Frequency Domain Plug-ins

Group A
Real Time Plug-ins

Model Numbers Model Numbers

1801A, 18034, 1804A,
1805A, 1806A, 1807A,
18084, 1809A, 1820C,
1821A, 1824A, 1825A

18104, 1811A, 1815A/B,
1818A, B557A, 85588,
8750A

5-4. EQUIPMENT REQUIRED.

55. A complete list of required test equipment and
accessories is given in table 5-1. Tesi equipment
equivalent to that recommended may be substituted,
provided it meets the required characteristics listed
in table 5-1. For best results, use recently calibrated
test equipment.

5-6. PERFORMANCE CHECKS.

5-7. The performance checks given in this section
are suitable for incoming inspections, preventative
maintenance, and troubleshooting. The checks are
designed to verify the published instrument specifi-
cations. Perform the checks in the order given, and
record the measured information on the performance
check record at the end of this section,

5-8. ADJUSTMENTS.

5.9, The adjustment procedures arve arranged in a
recommended sequence. While most adjustments may
be made Independently, it is recommended that
adjustments be made sequentially as a number of
adjustmenis are directly related to preceding or
following adjustments.

5-10. PERFORMANCE CHECK RECORD.

511. Each measurement point in the performance
check is repeated in the performance check record.
The pages may be removed for filing. The first time
the performance check is made, enfer the results on
the performance check record and file it for future
reference.

5-12. PRELIMINARY SETUP.

5-13. Set the line voltage SELECTOR switch, located
on rear panel, to desired power line operating voliage
(115 V ac or 230 V ac) Conneci instrument to line
power source and apply power by turning LINE power
switch ON. Allow fifteen minutes for warm-up. Do
not instali plug-ins. '

5.14. PERFORMANCE CHECK PROCE-
DURES.

5-18. CALIBRATOR. The calibrator funetion is typi-
cally used with group A plug-ins only. This check can
be eliminated when using group B plug-ins.

Specification: The calibrator outputs are 10 V and -
250 mV, 1-kHz square wave with a rise time of less
than 3 us. The calibrator is checked by comparison
with a known amplitude signal.

5-16. Perform calibrator check as follows:

a, Set controls as follows:

MAGNIFIER ........oooiioen, X10
DISPLAY ... e EXT
EXTCOUPLING ............oov e, AC

b. Connect 10 V p-p signal from velimeter cali-
brator to EXT INPUT. '

¢. Obtain horizontal trace by adjusting INTEN-
SITY, FOCUS, and POSITION controls.

51
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Table 5-1. Recommended Test Equipment

Model 1827

Test Oscilloscope

Test Oscillator

Digital
Voltmeter

Divider Probe
Sguare-wave
Generator
Timemark
Generator
Divider Probe
BNC Tee

BNC Cable
BNC Cable (2)

HP Model 180C

w/1805A & 1825A

HP Model 6524

HP Model 3465A

HP Mode! K05
34404

HP Model
211R

HP Model 226A

HP Model 100028
HP Part No. 1250-

(781

HP Model 105024
HP Model 10501A

fnstrument Required Required
Type Mode Characteristics For
Voltmeter HFP Model 745A or 1,2, 10V pp =0.2% Calibrator Check -
Calibrator 69208 Magnifier Check

Sensitivity; 1 V/div
Sweep Speed: 1 us
Rise Time: 3 ne
Main Sweep Output
50 kHz - 5 MHz at
10 Vpp

100 Vde +0.5%
2.5 mA 2%

Ratio 1000:1
3000 Vde, #0.1%

200-kHz 1V, pp
Rise Time: 30 us

I-ms markers

Ratio b0:1 3%
BNC 50-0bhm
9 inch

44 inch

Calibrator Check
Gate Ampl Response Adj
Transient Response Adj

Bandwidth Check
Trace Alignment Adj

Phase Ad]

LVPS Adj
HVPS Adj

HVPS Adi

Transient

Response Adj

Horiz Gain Ad)

Horz Linearity Adj

Gate Ampl Response Adj
Phase Adj

Transient Response Adj

Check & Adj

Adj
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d. Adiust EXT VERNIER to obtain displayed
trace of exactly 10 divisions.

e. Disconnect voltmeter calibrator from EXT
INPUT. Do not disturb EXT VERNIER setting.

f  Connect CALIBRATOR 19 V output to EXT
INPUT.

2. Note displayed trace of 10 0.1 divisions.

h. Disconnect CALIBRATOR 10 V.output from
EXTINPUT. '

i. Observe CALIBRATOR 10 V ouiput using
monoctor oscilloscope.

j. Rise time of calibrator waveform (leading edge)
should be 3 ps or less. Rise time is measured at 10%
to 90% amplitude points.

MOTE

The 250 mV ouiput should be correct
after checking the 10 V output, however
the 250 mV can be checked by comparison
to a known souree.

5-17. MAGHNIFIER. This check is applicable to both
group A or group B plugins, however calibration is
relatively unimportant when using group B plug-ins.

Specification: sweep magnifier increases gain by
factors of X1 and X10. The magnifier is checked by
applying a known signal and verifying that the multi-
ple of the switch setting is displayed on the CRT
screen.

5-18. Perform magnifier check as follows:

a. Set controls as follows:

MAGNIFIER ....... .o X1
DISPLAY . ... EXT
EXTVERNIER....... ...t CAL

b. Connect 10 V p-p signal from volimeter cali-
brator output to EXT INPUT.

c. Note displayed trace of 10 £0.5 divisions.
d. Set voltmeter calibrator for output of 1 V p-p.
e. Set MAGNIFIER to X10.

f. Note displayed trace of 10 £0.5 divisions.

5-19. BANDWIDTH. This check is applicable only
when using group A plug-ins in high frequency X-Y
applications. Bandwidth is relafively unimporfant
when using group B plug-ins.

Performance Check

Specification: de coupled, de to 5 Miz ac coupled
5 MHz. To check bandwidth, a test oscillator is used
to apply 50-kHz, 10-div display. The frequeney is then
increased to 5 MHz. The signal amplitude should be
7.1 div or greater.

5-20. Perform bandwidth check as follows:

a. Apply a 50-kHz signal from test oscillator to
HORIZONTAL EXT INPUT connector.

bh. Set MAGNIFIER control to X1 and adjust
INTENSITY for visibie dispiay.

c. Adjust test oscillator amplitude and Modsi
182T POSITION controls for a 10-div display.

d. Note indication on test oscillaior output meter.

e. Increase test oscillator output frequency to
5 MHz.

£ TIncrease test oscillator output to that noted in
step d. '

g. Display deflection should be 7.1 div,

h. If deflection is less than 7.1 div verify Phasse/
Bandwidth switch, A581, is in Bandwidth position.

5-24. FIND BEAM. This check is applicable when
using either group A or group B plug-ins.

Specification: display returns to viewing area of CHT
when FIND BEAM is pressed. To check FIND BEAM
the display is positioned off screen and when FIND
BEAM pushbutton is pressed display returns to
SCreern.

5-92. Perform FIND BEAM check as foliows:

a. Set controls as follows:

INTENSITY ..o
POSITION ... .. i

fully cew
fully cew

b. Press FIND BEAM pushbutton.

¢. Note that intensified beam is displayed.

%23, This completes the Performance Check. If the
instrument does not meet specifications as listed in
table 1-1, the Adjustment Procedure that follows should
be accomplished. If this does not result in satisfactory
instrument performance refer to Section VIII of this
manual for troubleshooting and maintenance infor-
mation.

5-3
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5-24. ADJUSTMENT PROCEDURE,

WARNING

Read the Safety Summary at the front of
this manual before performing adjust-
ment procedures.

5-25, The following paragraphs describe the pro-
cedure to calibrate the instrument so that it will per-
form as specified in table 1-1. Use the equipment
recommended in table 51 or similar equipment having
at least eguivalent characteristics. Use only a non-
metallic adjustment tcol. Adjustment locations are
identified in figure 5-4.

5-26. The adjustment procedures should be performed
in the sequence listed since some adjustments are
dependenti on control settings and resulis of previous
steps. The adjustments may be accomplished indi-
vidually, if desired, by referring to the preliminary
control settings and the steps before the desired pro-
cedure.

5-27. COVER REMOVAL. To gain access to the adj-
ustments, top and botiom covers and the rear LVPS
access panel must be removed as shown in figure 5-1.
Eemove the covers as follows:

a. Ensure that LINE power switch is OFF,; dis-
connect power plug from ac power source.

b. Release 3 quarter-turn fasteners on each side
of instrument. Cover retainers will be completely fres.

¢. Loosen 2 captive screws located on handle
ends.

d. Remove top cover by expanding open end
slightly and pulling away from instrument.

e. Hemove bottom cover by extending tilt stand,
expanding open end of cover, and pulling away from
instrument.

f. Remove rear access cover by releasing single
guarterturn fastener.

5-28. PRELIMINARY ADJUSTMENT SETUP. Install
plug-ins in Model 182T. Set line voltage SELECTOR
switch, located on rear panel, to desired power line
operating voltage 115 V ac or 230 V ac. Connect
instrument to line power source and apply power by
turning LINE power switch ON. Allow fifteen minutes
for warm-up.

5-29. LOW VOLTAGE POWER SUPPLY (LVPS). This
adjustment is applicable when using either group A or
group B plug-ins. Perform LVPS adjustment as follows:

5-4

Model 182T

LOGSEN 2
CAPTIVE SCREWS

RELEASE 3
FASTENERS ON EACH
EXTEND TILT SIDE

STAND

Figure 5-1. Cover Removal

182T-008

a. Using digital voltmeter measure voltages at
test peints listed in table 5-2. Adjusiment locations
are shown in figure 5-2.

NOTE

Tolerances listed in table 52 are not
critical to actual instrument operation,
but should be adhered to if plug-in inter-
changeability among mainframes is de-
sired.

Table 5-2. Low Voltage Power Supply Adjustments

Test Points Measure Adjust
ATAZTP4 ~100 V 20.1 V ALAZR4D
AIAZTPL +100 V0.1V A1AZRI1
ATA2TP3 —128V 01V A1A2R2S
ATA2TP2 +15 V01V ATA2R20

5-30. HIGH YOLTAGE POWER SUPPLY (HVPS). This
adjustment is applicable when using either group A
or group B plug-ins. Tight voltage tolerance is only
necessary to single sweep applications of group A
plugeins, Perform HVPS adjustment as follows:

WARNING §

Contact with high-voltage power supply
voltage can result in injury or death,

a. Monitor —100 V at A1A2TP4 with de voltmeter
using a 1000:1 divider probe.

b. Observe voltage reading and note result.
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R LIYA MAK

Adjustents

R40  TP4 . R29 TP3

A I e e B
=100V ADJ —{2.8V ADJ

TP2 R20 TRl Ril
e g g
+18v ADJ +100V ADJ

1827-007

Figure 5-2. Low Voltage Supply Adjustments

c. Multiply 31.50 by result obtained in step b.

d. Monitor voltage at ABTPI with dc voltmeter
using 1000:1 divider probe.

e. Adjust HV Adj, A10R3, to obtain same vol-
tage reading as calculated in step c.

5-31. ASTIGMATISM. This adjusiment is applicable
when using either group A or group B plug-insg, When
using group B plug-ins adjust vertical controls so
spot contains no appreciable noise. Perform astig-
matism adjustment as follows:

a. Set DISPLAY to EXT.

b. Center low intensity spot with HORIZONTAL
POSITION controls.

c. Adjust FOCUS and ASTIG front-panel screw-
driver adjustment for smallest round spot.

5-32. INTENSITY LIMIT. This adjustment is apph-
cable when using either group A or group B plug-ins.
The intensity limit normally needs adjustment at time
of CRT replacement only. Adjustment is only impor-
tant to single sweep application with group A plug-
ins. Perform intensity limit adjustment as follows:

a. Set DISPLAY to EXT.

b. Set INTENSITY control to center (12 o'clock)
position.

¢c. Adjust Intensity Limit Adj, A6R2, to just
extinguish spot.

o
¥
o
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5-33. TRACE ALIGNMEMT. This adjustment is appli-
cable when using either group A or group B plug-ins.
When using group B plug-ins, the front-panel TRACE
ALIGN can be set using any free-running trace or an
input into the external horizontal input. Y align can
be set with any vertical information inserted with
horizontal in EXT and no external input applied.
Perform trace alignment as follows:

a. Set MAGNIFIER to X1,
b, Set EXT COUPLING to AC.

¢. Conneect test oscillator 400-Hz, 10 V-output
to BXT INPUT.

d. Position trace on center horizontal graticule
line,

e. Set INTENSITY and FOCUS o view sharply
defined trace.

f. Adjust TRACE ALIGN front-pane! screw-
driver adjustment, AZR23, to align trace parallel to
horizontal graticule line.

g. Connect test oscillator 400-Hz, 10 V-output to
vertical piug-in.

h. Set plug-in controls to obtain vertical trace.

i Adjust Y ALIGN Adj, ASE61, to align vertical
trace parallel to vertical graticule line.

MOTE

Exact adjustment is very important if re-
peatable rise times are to be obtained in
both +UP and —UP operations of the
vertical plug-in.

j. Disconnect test oscillator from vertical plug-
in input.

5-34, GATE AMPLIFIER RESPONSE. This adjustment
igs applicable only when using group A plug-ins at
fast sweep speeds. Perform gate amplifier response
adjustment as follows:

a. Set following controls as applicable:

DISPLAY. . ... i INT
Main Time/Diav . ... ... .. ... ... ... 0.1 pus
Main Vernier .......... .. ..., CAL
Sweep Mode ........................ AUTO
Sweep Display ...t MAIN
Delayed Time/THvV ........oviiviine. OFF

b. Set monitor oscilloscope controls as follows:

5-6

Model 1827

Volts/Div. o o 0.2
Time/THv ., 0.1 us
Trigeer SOUrce ... e, INT
SIome e +
Coupling. ..o e e DC

e, Using 50:1 divider probe and monitor oscillo-
scope, observe signal at collector of ATQRE.

d. Rotate INTENSITY control cw for gate ampli-
tude of 6 divisions (approximately 60 V).

e. Adjust Gate Resp Adi No. 2, A7CE, and Gate
Resp Ad] Neo. 1, ATCS, for optimum fast rige thme and
pulse flat-top response,

f  Disconnect monitor oscilloscope.

5-35. DC BALANCE. This adjustment is applicable
when using either group A or group B plug-ins.
Ferform dc balance adjustment as follows:

a. Set MAGNIFIER to X10.

b, Set DISPLAY to EXT.

c. Center spot with POSITION centrol.

d. Set MAGNIFIER {o X1

e. Adjust DC Bal Adj, ABR49, to recenter spot.

f. Repeat steps a through e until spot does not
shift from center while switching MAGNEFIFR from
X1 to X190,

5-36. VERMIER BALANCE. This adjustment is appli-
cable when using either group A or group B plug<ns.
Perform vernier balance adiustment as follows:

a. Set MAGNIFIER to X1.

b. Rotate BXT VERNIER from CAL posilion to
fully ecw.

c. Center spot with POSITION conirol.
d. Set EXT VERNIER to CAT.
e. Adjust Vern Bal Adi, ABR11, o recenter spot.

f  Hepeat steps b through e until spot does not
shift from center when EXT VERNIER is rotated.

5-37. HORIZONTAL GAIN. This adiustment is appli-
cable when using either group A or group B plug-ins
but critical only to interchangeability of time bases
of group A. When using group B plug-ins, gain is
not critical and adjusiment may be accomplished by
inserting any known peak-to-peak voltage into EXT
HORIZONTAL INPUT, Perform horizontal gain ad-
justment as follows:
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a. Set controls as follows:

HORIZONTAL DISPLAY ..., EXT
HORIZONTAL MAGNIFIER ........... X1
EXTVERNIER ... ies, CAL

b, Check +100 V supply for +100 V 201 V.

c. Connect 40-klohm 0.1% 1/2 W resistor
between +100 V supply and emitter of ABQ3. Keep
connection lead length short as possible to avoid
stray piek-up or oscillations.

3 CAUTION

With resistor disconnected, +100 V is
present al open lead of resistor. Do not
leave resistor connected throughout
adjustment as thermal rise will ghift
current reference,

d. Adjust HORIZONTAL POSITION to center
lefi-hand spot exactly on left-hand (first) vertical
graticule line.

e. While alternately connecting and discon
necting resistor to emitter of ASQ3, adjust X1 Gain
Adj, APR46, for exactly 10-major divisions of separa-
tion between spot positions.

f  Set HORIZONTAL DISPLAY to INT and plug-
in for I ms/div sweep speed.

g. Apply l-ms markers from timemark gen-
erator to input of vertical plug-in.

h,  Adjust plug-in timing for 1 ms/div to obtain
precisely one marker per division.

i. Set HORIZONTAL MAGNIFIER to X10.

i, Adjust X10 Gain Adi, ABR44, to obiain display
of exactly 1 marker for 10 divisions.

k. Disconnect time-mark generator.

1. Disconnect 40-kiiohm resistor from +100 V
supply.

5-38. PHASE ADJUSTMENT. This adjustment is ap-
plicable only when using group A plugdns for XY
application. Perform phase adjustment as follows:

a. Set controls as follows:

Phase/Bandwidth Switch ........... Phase
HORIZONTAL MAGNIFIER ........... X1
HORIZONTAL DISPLAY ............. EXT
EXTVERNIER .......ciiiiiiiiaannes CAL

Adjustments

b. Connect 10-kHz sine-wave output of test
oscillator to HORIZONTAL EXT INPUT and to verti-
cal plug-in channel A input

c. Adjust test oscillator outpui to ohiain 8-div
display.

d. Adjust Input Comp Adj, ABCS, for display of
single diagonal line (no phase shift).

e. Bet test oscillator for ouiput of 100-kHz sine
wave,

f  Adjust Phase Adj, ABC12, for display of single
diagonal Hine (no phase shift),

g. Repeat steps b through f until no phase shift
ocours for either frequency.

h. Disconnect test oscillator.

i. Return Phase/Bandwidth switch to Bandwidth
position.

5.39. TRAMSIENT RESPONSE. This adjustmentis ap-
plieable when using group A plug-ins and only after
major repairs or complete board replacement has been
made. Omit this adjustment procedure for normal
calibration and perform the Honzontal Linearity ad-
justment.

a. Use test setup (figure 5-3).

MONITOR
OCH.LOSCOPE Modet 1827
MAIN SWEEFR
CUTPUT BN
REAR FANEL EXT
INPUT
P s Cammtrmny,
YERTICAL
CHAM A
INPUT INFUT
@ ] ()
i
SQUARE WAVE
GENERATOR
QUTPUT 50ﬂﬁ
| - ) )
500 TEE 1827-008

Figure 5-3. Transient Response Adj. Test Setup

b. Set DISPLAY to EXT.

e. Set square wave generator for an output of
1V p-p at 200-kHz repetition rate.

d. Set monitor oscilloscope time base to 1 us/div

and synchronize monitor oscilloscope with 200-kHz
gignal.

87
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e. Adiust vertical plug-in volts/div and vernier
conirols to obtain an &div. display.

f. Observe digplayed waveform. At this stage of
adjustment waveform will typically exhibit 5% {(ap-
proximately 0.5 div) overshoot. If overshoot is greater,
adjust HF Adj No. 1 ABC21, HF Adj No. 2 AR(24,
and HF Adj No. 3 A5C28 to obtain flattop response
with approximately 5% overshoot on lower right-hand
corner of displayed pulse.

NOTE

Capacitors for HF Adj Ne. 1 and HF Adj
No. 3 should be adjusted so their slugs are
almost equally extended,

5-40. HORIZONTAL LINEARITY. This adjustment is
applicable only when using group A plug-ins at fast
sweep gpeeds. Before proceeding with this adjustment
check linearity and if magnified sweep timing is within
specifications do not perform this adjusiment. To
perform horizontal Inearity check proceed as follows:

NOTE

Fnsure that time base has been properi‘y
calibrated before proceeding with this
adjustment.

Model 1827
a. Set HORIZONTAL DISPLAY to INT.

b. Connect 4 V pp, B0-MHz sine-wave output
from time-mark generator to vertical input.

¢, Set HORIZONTAL MAGNIFIER TO X10.

d. Select fastest sweep speed (05 or .1 us/div)
and obtain display.

e. Adjust HF Adj No. 1, ABC20, No. 2, ABC24,
and No. 3, ABC28, for best overall linearity of center
30 divisions of available display. Use HORIZONTAL
POSITION control te permit viewing right, center,
and left portions of display. HF Adi No. 1 affects
right portien, HF Adj No. 2, center portion, and BF
Adj No. 3, left portion of sweep.

f. Disconnect time-mark generator.

5-41. Tnis completes the adjusiment procedurs, If
desired, the instrument performance may be fested to
specifications using the Performance Check proce-
dure. If satisfactory adjustment or instrument per-
formance is not cbtained refer to Section VIII of this
manual for frouble-shooting information,
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PERFORMANCE CHECK RECORD

MODEL 1827

Insirument Serial Number

Date

Check Specification Maeasured

CALIBRATOR

Amplitude 10 div £ 0.1 div

Rise Time <3 us
MAGNIFIER

X1 10 div = 0.5 div

X10 10 div = 0.5 div
BANDWIDTH 7.1 div
FIND BEAM Intensified Beam

on Screen
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Model 182T

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 lst 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 hst
of manufacturers’ codes.

6-3. ORDERIMG INFORMATIONM.

6-4. To obtain replacement parts from Hewlett-Pack-
ard, address order or inquiry to the nearest Hewlett-
Packard Sales/Service Office and suppiy the follow-
ing information:

Table 8-1. Abbreviations for Replace

a. Instrument model and serial number.

o

HP part number of item(s).
c. Quantity of part(s) desired.
d. Reference designation 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 insirument.

e. Quantity desired.

able Parts List

A AMPERELS] H HENRY{IES)
ASSY ASSEMBLY HG MERCURY
HP HEWLETT-PACKARD
BD BOARD(S) HZ HERTZ
BH BINDER HEAD
B BANDPASS iF INTERMEDIATE FREQ.
iMPG IMPREGNATED
c CENTI (107} INCD INCANDESCENT
CAR CARBON INCL INCLUDE(S)
CCW COUNTERCLOCKWISE  INS INSULATIONIED)
CER CERAMIC INT INTERNAL
cMO CABINET MOUNT ONLY
COAX  COAXIAL KILO (109
COEF  COEFFICIENT KG KILOGRAM
COMP  COMPOSITION
CONN  CONNECTORS) LB POUNDIS)
CRT CATHODE-RAY TURE LH LEFT HAND
cw CLOCKWISE LIN LINEFAR TAPER
LOG LOGARITHMIC TAPER
D pECI (10} LPF LOW-PASS FILTER(S)
DEPC DEPGSITED CARBON LVR LEVER
op DOUBLE POLE
DT DOUBLE THROW M MILLE{16S)
MEG MEGA (1065
ELECT ELECTROLYTIC MET FILM METAL FiLM
ENCAP ENCAPSULATED MET OX  METAL OXIDE
EXT EXTERNAL MFR MANUFACTURER
MINAT MINIATURE
F FARAD(S) MOM MOMENTARY
FET FIELD-EFFECT MTG MOUNTING
TRANSISTORIS) MY MYLAR
FH FLAT HEAD
FILH  FILLISTER HEAD N NANG (109
XD FIXED N/C NORMALLY CLOSED
' NE NEON
G GIGA {109 N/O NORMALLY OPEN
GE GERMANIUM NOP NEGATIVE POSITIVE
GL GLASS ZERO {ZERO TEMPER-
GRD GROUNDED ATURE COEFFICIENT)

NPN  NEGATIVEPROSITIVE- RWV REVERSE WORKING
NEGATIVE VOLTAGE
NSR  NOTSEPARATELY
REPLACEABLE SB SLOW-BLOW
SCR SILICON CONTROLLED
RECTIFIER
OBD  ORDERBY SE SELENIUM
DESCRIPTION SEC SECONDIS)
OH OVAL HEAD SECT SECTION(S}
834 OXIDE Sl SILICON
SiL SILVER
P PEAK Sl SLIDE
PC PRINTED {ETCHED) 8P SINGLE POLE
CIRCUITIS) SPL SPECIAL
PR PICOFARADS ST SINGLE THROW
PHL  PHILLIPS STD STANDARD
PV PEAK INVERSE
VOLTAGE(S) TA TANTALUM
PNP  POSITIVENEGATIVE. TD TIME DELAY
POSITIVE TFL TEFLON
P/O PART OF TGL TOGGLE
PORC PORCELAIN THYR  THYRISTOR
POS  POSITION(S) i TITANIUM
POT  POTENTIOMETER{S} THNLDIO TUNNEL DIODE(S)
PP PEAK-TO-PEAK TOL TOLERANCE
PRGM PROGRAM TRIM TRIMMER
PS POLYSTYRENE
PWV  PEAK WORKING U MICRO {105
VOLTAGE
\Y VOLTS
RECT RECTIFIERIS) VAR YARIABLE
RF RADIO FREQUENCY VDCW  DC WORKING VOLTIS)
KFi RADIQ FREQUENCY
iNTERFERENCE w WATTIS)
RiH ROUND HEAD w/ WITH
OR Wi WORKING INVERSE
RIGHT HAND ’ VOLTAGE
RMO  RACK MOUNT ONLY  W/O WITHOUT
RMS  ROOQT MEAN SQUARE WW WIREWGUND
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Replaceable Parts

Table 6-2. Replaceable Part,

Model 1827

Referance . _— fr
. A HP Part Number! Qty Description M , WHr Part Number
Designation Code
CHASSIS PARTS & MISCELLANECUS

Al 00132-60034 ASSY:LOW VOLTAGE POWER MODULE 28480 0018260034
Az 00142-60022 ASSY:CONTHOL MODULE 28480 00182-60038
A3 00482650715 ASSY:INTERCONNECT MODULE 28480 00182 56019
A4 00182-60039 ASSYTAL POWER 23460 00132-6003%
A% 00122-60035 ASSY tMORT ZONTAL AMPLIFIER MODULE 28480 00182-60035
Ab QuU182~61102 ASSYeH. ¥, U5SC. RECTIEIER BOARD 2RAB0 CCOLAZ-BEI02
AT GULER-L6515 ASSY:GATE AMPLIFJER HOARD 78480 00I82-66%15
A8 00130-86551 ASEY:SWEEP GATE OUTPUT BOARD 28480 GO180-G6651
A 00182-460029 ASSYICRT MODULE 28480 00182~ 560029
ALD 0ULl82~66513 ASSYIH.V. REGULATOR BOARD 28450 00182~ 66513
ALL CYe0-011T 3 ASSYIH.Y, MULTIPLIERINGT REPAIRABLE} 28480 0G60-0117
A2 00182-60023 MODULE:HIGH VOLTAGE [INCLUDES AG, AT0, AT1, ES,

£7,EB, F3, MP20, Q1, AND W7) 28480 00182-60023
Bl 03620227 4 TERMINATIONICRING LUG 27264 2125
E2 05820227 TERMINATIGNICATHP (UG 27264 2126
£3 0362~ TERMIMATIGN:CRIMP LUG 27264 2125
E4 BLH0~0204% 1 ERATD : MUNEL-REDPRENE SPONGE STRIP 12881 0I-06-01-1756
(%] 4320-0231 2 RURBERRE] 0o0oe aRp#
E6 0363-000GH 1 CONTACTCONNECTOR SWITCH 28480 0363- 0005
ET U340-0450 1 WASHER ITRANSISTOR INSULATOR 0a713 14852600712
£3 PEDIILSY 1 WASHER : INSULATED, TRANSISTOR 04TL3 14R52600F 03
F3 1 FUSEZ0.TSA 2%0¥ 75915 FO2GRTS0A
¥4 21106-0004 1 FUSEzCARTRILGE 174 AMP 250V 15913 IAL/LAT. 3172.2%0
Hi CaZanlZ4 12 SCREW:TAPFING 8-18 THREAU 1.000" LG 0o0go j5:34]
H2 NOT ASSIGNED
H3 2200-0165 z SCREW:FLAT HD PGZII DR 4=~40 X 1/4% 0nore neo
gl 12506083 CONNECTHR 18R 07660 31-221-1020
Jz 1250-0083 CUNNECTUR I BNE 02660 31-221-1020
J3 L250-0083 CONNECTORIBNC 02460 31-221-10240
J4 LiBG-0083 COMNECTOR:BNC 02680 31-221-1020
Js 1ZA0-0083 CONNECTOR:BNC 02660 31-221-13020
MPL GOL1B2~22001 H FRAME TP RONT 23480 00182~22001
MEZ COLB2-22004 3 FRAME THE AR 28480 o0l8z-22004
MP3 COLEZ-23701 1 SIDE RATLRIGHT 28480 a0182-23701
MPy UO18E-23702 1 SIDE RATLILEFT 28480 00182-22762
MP5 GUIBZ-63701 1 RAIL ASSY:ECP 28480 CO182-63761
MP& 00L82-64101 1 PLATE sHOTTOM 28480 0018264101
MBT COL8-01201 1 BRACKET:SHIELD 28450 $0182-01201
MPE S040=CAk S 2 FOGTIBOTTON 28400 5040- 0445
MNP COLAZ-00604 1 SHITLDIFGOUS 28480 A0182- 00404
MPLO COIEG-09104 2 CLIPIGROUND 28430 0O180~CI140
MP11 040G 28 1 GUINE PG RD PLUG—INULEFT) 28480 0403-G129
Kp12 PENERIA TS 1 GUIDE:FL B0 PLUG-IN{RIGHT) 28480 0403~0125
MP12 CHB0-UTTE 1 TAPEIGRAY 0.750% WIDE 00000 fal=h)
MP14 0A0U=00 18 1 GROMMET tVINYL 0.250" 1D 20000 oo
MP1S GC1RZ-~U1212 1 BRACKET:VERTICAL CABLE 284B0 0plsz-01212
MPla C0182+60501 1 FRAME : ADAPTER 28480 00182-6050E
MPL1T 5LE0~0547 1 KIT:CONTRAST FILTER, BLUS 28480 5060= 0547
#P18 06132.60037 1 BEZEL ASSY 28460 00182-60037
REMCS Q0182-60075 1 H.¥. COVER ASSY 28480 0O182-60025
MPLO CUL52-01211 1 ARACKETtH. V. 28480 00182-01211
HP2l 0170104108 COVER:CRT 28480 0170104108
MPE2 1390-0153 2 PANEL FASTENER 00000 o080
¥pZ 1490-07 10 1 STANDETILY 23430 1490-0710
MP 24 00182~0%1D% 1 COVER:TOR, OLIVE GRAY 25480 0O162-04105
Mp2s GO182-u4106 1 CAUVERIBOTTOM, OLI¥E GRAY 28430 00182-04106
MP2E 00182-23705 2 COVER :RETAINER 28430 DO182-~23T05
MPZT JGlB2-24901 HANDLE 28480 g0182-24901
MP2a 0L200U-423C1 2 RETAINER :HANDLE 28480 01200-42341
MP 2% 0018260024 1 PANEL tREARs TOP 28480 00182-50024
WR3G U0LB 2012059 2 BRACKET:LON YOLTAGE POWER SUPPLY 28480 00t82-01205
LD SGaU-0447 1 FOUTIREAR{LGNGY 28420 5040« D447
MP32 018262701 1 FILTER SCREEN:BLACK OXIDE 28480 0018262701
MP33 00182.24702 2 SPACER:CRT CLAMP 72480 0018224702
MP34 00152.62701 1 FILTER ASSY: CONTRAST 28480 00182-62701
MP2% 00182-00206 1 PANEL: ACCESS TO Al 28480 0018200206
MP36 00182 00206 1 PANEL ACCESS 28480 00182 QU206
MP37 00182-24101 1 FACEPLATE.CRT SAFETY, CLEAR 28480 00182-24101
mMP38 £001-1081 1 SPACER:CRT COVER 28480 5001- 1081
at 00182-62902 1 THANSISTOR ASSY:H.W. OSCILLATOR 28480 00182 62902
A1 0682-1045 1 RIEXD COMP 100K OHMS 5% 1/4W 01121 C8 1045
Vi 50833970 1 e LRTIFIALUM, 28480 60833970
wi B120-1638 1 CABLE ASSYPOWER 75 FT. 28480 812G-1538
w2 00182-81614 1 GABLE ASSY:CRT {INGL. R1, E1, E2, XV 1} 28480 00182-61614
W3 0018261611 1 CABLEICOAX Z-AXIS [INCL. E2) 28480 0018261611
we 0018261613 1 CABLE ASSYICOAS 28480 00182-61813
W5 00182-61816 1 CABLE ASSY:REG. 28480 00182.61815
W6 00182-61617 1 CABLE:CRT VERTICAL 23440 0D182-61617
w7 00182-61612 1 CABLE ASSY:H.V. 8480 0018261612
W8 00182-61616 1 CABLE ASSY:CRT TO A2 28480 0018261616
XV1 1200-0037 i SOCKET:CRT TUBE 72825 97097

6-2

See introduction to this seclion for ordering information
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Model 1827

MFPE

CHUNDER)

VN

A

11%&; ,

182T-011

Figure 6-2.

Low Voltage Power Module Exploded View
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Replaceable Parts Model 1827

Alqa Algs
AlXQ4a (AiXQi
Alinmpa UNDER UNDER Aimps

Almpe AlQ3 Algz AlmMPl
AlXQ3 alXaz
UNDER UNDER

182T-012

Figure 6-3. Series Regulator Parts Identification
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Model 182T

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

Replaceable Parts

g 7 L. Mir

effare €€ IHP Part Number| Oty Description . Mfr Part Number
Designation Code

Al 0018260034 1 ASSYSLOW VOLTAGE POWER MUCULE 28480 00182-60034

ALC 1 G18C-1807 2 CIFXD ELEGT 290 UF +50-30% 200VDCW 54289 32D291F2C0ARZA-DOR
ALLZ G180~1865 1 CaiFXD ELECT 2100 UF +75-10% 40VDCH 56289 320712G0ADARZA-DOB
ALLD 0188-1609 1 CiEXAD ELECT 3400 UF +75-10% Z5VDCH 56289 32034 20023ARZA-DUB
ALCH G189~ 1807 CiFXD ELECT 290 UF +50-310% 200VDCH 56289 3Z0291F 200A824-D08
ALEL 1200-5043 1 INSULATGRITSTR WOUNT INGITOm3) TL785 293011

ALF1 2130-0065 2 FUSE:0,.3754 250V 75915 312.375

ALFZ ZLLO~0002 z FUSESCARTRIDGE 2 AMP 3 AL 75915 312,002

ALF3 2110-0G02 : FUSEZCARTRIDGE 2 AMP 3 AB 75919 312.002

ALIF4 2110-0G4% FUSF:0.375A 250V 75915 312.375

ATMPY 5040~ 0446 2 FOOT:REAR, SHORT, NON-FILTEZRED 28480 5040w (446

AIMF2 SU40-Thh FOOT:AREAR, SHORT, NON-FILTERED 28480 BO40~ Dbh 6

ALMP3 00186-61103 1 TRANSISTOR:HEAT SINK RH 28480 O0180-61103
Alba 00180-51104 3 TRANSISTOR:IHEAT SINK L 28480 00150-61104
ALHPS GU1B2-00205 1 PANELTREAR, LYPS 28480 00182-00205
ARG MOT ASSIGHED

A1MET 00182~247101 4 SPACERILVES 28480 00182-24701

ALMPE GU162-61201 1 BRACKET ASSY:TRANSFORMER ZEABO 00182~51201

Alal 15854-0417 H TETR:ST NPN 28480 18%4-0617

ALG2 185400863 2 TETRIST PN 80131 ZN3055

A1G3 1454—0063 T5TR2ST NPn a0131 2N3055

4104 16854~0417 TSTR:SE MWPH 25480 1854~ 0417

ALTL B100-3401 1 TRAMSFUORMER 1 POWER 28480 91003407

ALAGQY 1200-C041 4 SUCKET tTRANSISTUR 71783 133-32~10-013
Alxgz 1200-G041 SOCKETITRANSISTOR 71785 133-32-10-013
AL1XE3 1Z200-G041 SOCHET:TRANSISTER 71785 133~37-10- 013
AlAGa 1200-0041 SUCKET s TRANSTSTOR 71785 133-32-10-013
AlA) 0018456511 1 ASSYILUW VOLTAGE RECTIFIER BUARD G0184-66511

ATATCT £180-0091 1 O FXD ELECT 10 UF +50-10% 100 VDCW S0DI06F 100DCZ-USM
ATAICHT 1901.0028 4 DIONE: SHLICOM 1.75A 400PHY SR 13689

ATATCR2 1801-0028 DIGDE: SILICON D.75A 400PI1V SR 1388-9

ATAICRA 1901.0028 DIODE: SILICON 0.76A 400PIV SR 1388-9

AIAICRA 1801-0028 DIODE: SILICON 0.76A 400P1V §R 13689

ALALCRS 1501-G028 8 DIODE sSILICON §.75A 400PLYV 8R1358~9

ALAICRS 190 1~0028 CIODE:SILICON 8.75A4 4C0PIV SR1356mY

ALBLCRT 1901-0029 BIGOE:SILICON C.T5A 400PIV SR1358-9

ALALCKS 153 1-0038 DICDE:SILICON 0.75A 400FIV SR1358-9

ALALLRS 1901-0415 8 DIOE:SILICON 50 PIV 34 1901- 0415
ALALCRIG 1901-041% GIGDEZSTLICON 50 PIV 34 i901-0413
AlalCAli 1301-0415 DIGDESILICON S0 PIV 34 1901- 0415
A1ALCRLZ 1901-0415 DIGDEsSILICTN B0 PIV 34 19010413
ATAICRLE 15010415 DIOBE:SILICON 50 PIV 3A 1901-0415
ALALER1% 1501-0415 GIODESILICON 50 PIV 34 1901~0415
ALALCRIS 1901-0415 DIOGE:SILICON 50 PIV 34 1501-0415
ALRICR1G 1901-0415 GIODESSILICON 50 PIV 34 19010415
ATALICRLT 1501-00z28 DIGDESSILICON 0.75A 400PIY SRI358-9
ATAICRLSE 1961-0028 DIODESILILON D.T5A 400PIV SR13BE-9
ALALLRLS 1901~0028 DIGDEISILICON 0.754 4GOPIV SR1358-9
AIATLRZ0 1901-0028 DIODETSILILON 0.754 400PIV $R1358-9

ALALERZI 1901-0045 4 DIODE:SILICON 0.75A 10DPLY SR1358-7

ALALCRZ2 1901-0045 BIODE:SILICON D754 100PIV oAT13 SR1358~7

ALALRL Q757-03472 2 RiFXD MET FLM 100K OHM 1% L/4W 28480 0157-4342

ALAIRZ UTHT-034Z RiFXD MET FLM 100K GHM 1% L/4W 28480 07570242

ATATRS 07600016 R BXD MET OX 2700 OHM 2% 1W 28480 0760-00 16

AlAIR4 Q7670080 A: FAD MET FLM 243K OHM 1% 1/2W 78480 GI57-0060

ATATVAY 1902-0597 DIODE: BREAKDOWN 58.2V B% W 26480 1802-0697

ALAZ 018466509 H ASSY:LOW YOLTAGE REGULATOR BOARD 28480 00184-66508

A1AZCL 0140-5176 1 D FXD MICA 100 PR 2% 28480 0140-0176

ALAZLZ Q1B0-0269 1 CEXD ELECT 1.0 UF +50-103 150VOCK 56289 30BLO5FL50BAZ-DSM
ALACS 0180-0089 4 CiFXD AL ELECT 10 UF +50-10% 150VDCW 56289 300LO6FL500D2-DSH
AlA2L4 8160-0161 3 CzFAD MY 0.01 UF 10% 200vVDCH 56789 192P10392-PTS
ALAZCS 0180-0058 2 CeFXD AL CLECT 50 UF +75+10% Z5VDCH 56289 30D506GC250CR-05R
Alazte 011G~0040 3 CIFXD MY 0.047 UF 103 200VUCH 56289 192P4T7392-PT5
atazéy GLE0=~0J58 CIFXD AL ELECT 50 UF +75-10% 25VDCH 56209 30050660250L2-DSH
AlAzCs 0180-0089 C: FXD AL ELECT B0 UF +80-10% 160V DCW 56288 00 106F 1500 02-DSM
ALAZLRL Y0040 18 DIODE :SILECON 30MA 30WV 672632 FOG1023

AlAZCRZ 19010040 BIODE:STLICON 30MA 3OWYV o163 FOG1O088

ALAZLR3 1901-0076 & DIODE:SILICON O.T5A 20001V 04713 $R1358-8

ALAZCAL 190 I1-0040 DIODEISILICON 30MA 30WY 07263 EDGloan

ALAZCRS 15G1-0040 DIODE:SILICON 30MA 30WV a7263 FDG1088

ALAZURS 1901-0040 DIOBE:SILICON 30MA 30WY a6l FRGEOBE

ALAZCRT 1901-302¢ DIONEISTLICON Q.75A 200PIY 04713 SR1358-8
ATAZEL-ES 23110-0269 9 CLIPIFUSE 0.250" DIA 915068 6008-32CN

ALAZSZ 1251-1633 i CONNECTORZPCLL % 151 15 CONTACT 71785 252~15-30-310
alazgl 1854-0235 4 TSTR: §t NPN 50131 2N3440

AlAzQ2 18544071 15 TSTR:ST NPNISELECTED FROK 2N3704} 28480 1854-0071

A1A2G3 1854-G071 TSTR:ST NPHISELECTED FROM 2N3T04) 28480 1854- 0071

See introduction to this section for ordering information
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ME9  MPIC MPS M\F‘? MPB  MP5
i

| {9B)WHITE ~GRAY
1 R A9 wmiTE

N (918} WHITE -BROWN -
I il GRAY
WHITE- RED~GRAY (828} —

GRAY (8)T

YELLOW (4 )ttt #7538
WHITE {9}~

A2 182T-013-05-76

Figure 6-4. Control Module Mechanical Parts
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Model 1827

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

Replaceable Parts

C i ifr
Refgrenc’e HP Part Numbesr] Oty Description Wifr Part Number
Designation Code
ALAZ G4 1854-G071 TSTR:SI WPN(SELECTED FROM 2N3704) 28480 185%4- 0071
AlAZQY L854-0059 TSTR:ST NPN 50131 2N3053
AlAZa6 1954-0071 TSTR:5T MPNUISELECTED FROM ZN3TO4) 28480 18540071
ALBEG? LE54-0071 T5TR351 NPNESELECTED FROM ZN3T04) 28480 1854~ 0071
Alazad 1854-0071 TSTRIST NPNESELECTED FROM 2N3704) 28480 1854~-8071
ALAZGY LB54~003% TSTRIST NPN 80131 2M3053
ALA2G10 1854-0071 TSTR3IST NPM{SELECTED FROM 2N3T704) 28480 1854-0071
ATAZHLL 1654-06071 TSTH:S5T NPM{SELECTED FROM 2N3704) 25480 1854~0071
ATAZG1Z E854- 0071 TS5TRIST NPMISELECTED FROH 2M3704) 28480 18%4~ 0071
A1AZ413 LB54= 0035 FTSTRzs1 NPN ’ 80131 2NB053
ALAZGLA 1854-0071 TSTRIST NPMISELECTED FRGM ZN3TD%) 28480 1854-0071
AlA2O1% 1854-0071 TSTR:S! NPN{SELECTED FROM 2ZN3T04) 24486 18540071
ALAZGLE 1854-G07) TSTR:S1 NPN{SELECTED FROM 2N3704) 28480 15540071
ALAZR1 a787-5713 H REFAD FEM 1310 GHM 1% 1/4W 20480 G757~ 0713
ATAZRZ GTBT-Q2E} b REIFXD MET FLM 2.74K OHM 1T 1/8W 29480 0757-0281
ALAZR3 GT5T-04b5 2 R:FXD MET FLM 100K OHM. 1% L/8W 28480 075 T-0465
ALAZRA 0812-005% z R:EXD Ww 8.2 DHM 5% 2% 28480 0Bl2Z- 0058
ALAZRS GTST-0G60 H RIFXD MET FLM 24.3K OHM 1% 1/2% 28480 075T-0060
ala2me ETST~U06U RiFAD MET FLH 24.3K THM 1% 1/2W 28480 0757-0060
ALAZRT UTST-04235 3 HiFXD FLM 3920 DHM 13 1/8w 28480 05T-0435
ALAZRE CIRT-G434 9 RIFXD MET FL® B5.11K OHM 1% 1784 23480 0¥57-0438
ATAZRY CTST=-CU4% 3 RIFXD MET FLM 33.2K OHM 1% 1/24W 28480 057~ 0044
ALAZRLID OIBT—5435 RIFXD FLM 3920 CHM 1% 1/8W 28480 07157-0435
ARAZHLL Z100-1773 2 RIVAR WW 1K OHM 5% TYPE H 1¥ 28480 2100-1773
ATAZR1Z UTST=0TaT7 4 HIFXH FLM 43.2K UHM I3 1744 28480 0757~0767
ALAZEL3 UB11=-1T4b z RIFXD Wi Q.36 OHM 51 ZW 28480 08111746
ALAZHLA aTsT~5T67 FIFXD FLM 43.2K OHW LR 1/44 28480 0757-0767
ALAZRLS CI57-0436 RiFXD MET FLM 5.11K OHM 1% 1/8W 28480 0757-0438
ALAZRLE QIS I-0tel RiFXD FLM 43,.2K OHN 1% 1/74W 28480 0757-0767
AlazR17 C757-0431 % RIFXD MET FLM Z.43K OHM 1% L/8W 28480 0757-0431
ALAZRLE CT57-0273 1 RIFAD MET FLM 3.01K OHK 1T 1/8W 28480 0T57-0273
ALAZRLS 0757-0283 5 R:FXD MET FLM 2,00K OHM )T 1/8W 28480 AT57-0283
ALAZRZU 2100=1772 2 R2ivak WW 500 OHM 5T TYPE H IW 28480 2160~1772
ATAZRIY GT5T-0435E RifEXD MET FLM 5,11K OHM 3% 1/8W 28480 Q7570438
ALAZRI? G511-1746 RIFXD WW D436 OHM 5% 2W 25480 0811-1746
ALAZR2S CTs1-07e9 4 RIFXD FLM S1.1K CHM 1% L/4%W 28480 0757-0769
ALlAZR24 GT57~0438 3 RIFXD MET FLM 4.32K CHRW 1% L/8W 284380 DT5T~ 0436
ALAZRZS 0T8T-0430 1 RIFXD MET FLM 2.21K OHM IT 3/84 28480 0757- 0430
ALAZRZG 47574769 RIFAD FLM 51.1% DHM 1% L/44 28480 9757~ 0T69
ALAZR2T 4757-0281 RIFXD MET FLM 2.74K OHM 1% 1/8w 28480 07%7-0281
Alazkze UTST~0426 1 RIFXD MET FLM 1.62K OHM 1% L/BW 28480 05T 047 8
ALAZRZG 21001772 RIVAR wW 500 OHM 53 TYPE # 1W 28480 2100-1772
ALAZHBG 0757-0435 RIFXD FLM 3920 OHM 1% 1/8W 28480 0TS T- 0435
AlazZR3l U15T-03867 3 RIFXD MET FLH 100K OnM 13 1/24W 28480 GTET-0887
AlAZNZ2 0T5T~0281 RiFAD MET FLM 2.74%X OHM 1% 1/8W 28480 0Y57-0241
ATAZR3T 0E12-8058 RiFXD WW 8.2 OHM 5% 24 28480 0812~ 0058
ALAZR3A GTI5T-0T89 RIFXD FLM 51.1K CHM 1% 1/74W 28480 0757~ 0769
ALAZAES 075 T~ GT6B 2 RIFXD FLH 47.5K OHM 1% 1/4W 284480 075T~0748
A1AZR36 GIST-0044 REFAD HMET FLM 33.2K OWM 1E 1/2W 28480 QTST- 0044
ALAZRIT GT57-0367 RIFXD MET FLM 100K OHK 12 1/2 28480 07570367
ALTAZRIE 07570450 1 REFAD MET FLM 22.1K OHM 1% 1/8%W 28480 0757- 0450
ALAZRIY CI5T-02BG 5 RIFXD MET FLM 1K OHM 13 L/84W 28480 07570280
ALAZRAT 2180-3174 X R:VAR WW 2K OHM 5% TYPE H 1w 26480 2100-1774
ALATR4L Ui T-0T88 RIEXD FLM 47,5 DHM L3 1/4W 28480 07570768
ATAZRGD GHET-5611 2 RIFXD COMP 560 ORM 10% L/2W 01121 EB 5511
Alaziel 1261-0206 5 CONNECTOR:SCEKET 0,35 BOY DIA TEFLON 98291 SKT=400
ALAZTP2 ie51-D2ue CONNECTORISOEKET 0.1% BOY DIa TEFLON 982%1 SKT-400
ALAZTR3 1251-0206 CONNECTOR::SOEKET 0.1% BOY DIA TEFLON 28251 SKY-400
AJAZTP4 iz31-0200 CONNECTORSSOCKET 0.15 BDY DiA TEFLDN 98291 SKT-400
A1AZVRI 1902~3094 1 DIODE BREAKDUWN:Z.23Y 53 400 Mw 28480 19023096
ATAZVR2 1562-0787 1 CIGDE:T.L. REFERENCE 1N938 04713 10938
AZ OD182-60038 1 ASSYICONTRGL MODULE 28480 G0182-60028
AZLL G180~0155 3 C:FXD ELECT 2.2 UF Z0% 20VDCW 56289 1500Z25X0020A2-DYS
AzL2 0163-2961 ? CiFXD MECA 5825 PE 2T 300YOCW 04062 RDMZOF({ 58251630
ARC3 U160~2961 L3FXD MICA 5825 PF 23 300VDLW 04062 ROMZOF{5825)63C
A2C4 G180-0089 CiFXD AL ELECT 10 GUF +50~10% 150V0CH 56289 380L106F150DD2-05M
AZCH D180-1747 CIEXD ELECT 150UF 20% 15VDOW 28480 0180-1747
AZCH 0180-1747 C:FXD ELECT 150UF 20% 15VDOW 28480 0180-1747
AZCT O160-4073 0 FXD MY 1500 PF 4K VDCOW 66288 430F 152040
aZCRYL 1901~0096 4 DLUDESIRICAN 120V 01295 uyg~888
A2CRZ 1981-00%¢ DIODE:SILICON 120V 03269% UG- B8R
BZCR3 1901-00%8 0100€ :SILICON E20V 01295 UG~888
A2lRe 1901-0045 DTODE :SILICGN 0.75A LOOFIY 04713 SR1358-7
8 2CR5 LS01-0045 DIODESSELICON 0,754 I0UPIV 04713 SRi358-7
AJBST 214G-0348 3 LAMPINCANDESCENT 5v T1T44 7210
AZEL 1515~003% 2 BINDING POSY 28480 15100038
AZED GIE0~ L1646 i TERMINAL sSQLDER STUD 1TLLY 4338670
AZE3 Z2110-0289 CLEIPIFUSE G.250" OIA 91506 6D0B~32CN

See introduction to this section for ordering information
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(258) {948}
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{a18)
WHITE-BROWN-GRAY

12
MP1 (54) {98} L2 928) Gg) Wi
GREEN-YELLOW WHITE-BLACK-GRAY WHITE.GRAY WHITE-RED-GRAY AY

1827-03%-08.78

Figure 6-5. AC Power Module Parts Identification
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Model 1827

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

Replaceable Parts

.. Mfr
Ref{erenge HP Part Number| Gty Description Mir Part Number
Designation Code
AZE4S O360=1643 14 TERMINAL:PIN (LDA Z60F 20000 GRLD
AZES 0E62-G063 12 TERMINATIONICRIMP LUG FOR 0.04680 PIN oooon 080
AZES 03620264 3 TERMINATION:LRIMP LUG 91886 2611225-14
AZL L 9145~3115 1 CGILIFXD ]RF 22 UH 102 99800 2150-32
AZMpl 1450-0404 1 LENSILLEAR 28480 1450~ 0404
AZmpz QUIBI-6TT0) L HASEIPILOT LIGHY 28480 03182-67701
AZMP3 0018260204 1 PANE L tFRENT CONTROL 28480 00182-60204
fENCLUDES AZEZ)
A2MP4 VG162-83216 1 HRACKEYICONTEOL 28480 co182-01210
AZMPS GITU-04a51 4 BEIEL PUSHBUTTON KNUB BLK NYLUOK 284846 a370-0451
AZMPS GBI O~U450 1 KNOB:PUSHRUTTON SWITCH, 8LK 731590 452305
AZMBT GGi8Z-47T401 3 KNCB ALSYIARROW 28480 GOLEZATLAL
AZMPB Q0182-57402 KNGE ABSY:ARROW 28480 G0182-67402
AZMPO O0182-6T403 i KNCB ASSYOFF 284850 00182~6T403
AZMPLIO L490-096E I BUSHINGTPUTENTIOMETER 1/4-32 EXT THRD 0000 DB
AZMPLL NOT ASSIGNED
AzMPL12 Q0180-23201% 1 CQUPLER:FDCUS 28480 006180-23201
AZMPLS 14003024 3 CLAMP,CARLE NYLON 1/4 DIA 71516 LRC~1953~4h
AZdl 15540234 2 T5TR:51 WPH 80131 ZNIALD
A2g2 l8ba—-y 234 TSTR:51 KPRN 80331 IN3440
AZG3 1854-0053 3 TSTRIST NPN 80131 2M2Zi8
AZRL GTRT-0453 1 RIEAG MET FLM 30.1K CHE E% 1/8W 28480 07%7-0453
AZREZ 2100-2917 1 AIVAR MWW 50K OpM 20% 1/2W 28480 Z2100-2917
AYRS 06%5~3198 2 R:FXD MET FLR® 23.7K GRM 1% 1/8W 2BHB0C Oh%A=3158
AZR4 2100~240G13% 1 RAVAR SOK UMM 10T LIN L72W 2R4BT 2166-2031
AZRE CTHT-0454 1 R:FXD MET FLM 33.2K OHM 1% i/8W 28480 Q75T 0454
AZRE LTS5T-C440 1 ReFX0 MET FEM 51,94 OHM 12 E/BW 28480 OFhT-0460
AZRT CTST~l450 1 QiFXt MET FLM 43,.2% (JHM 1% L/8W 284580 D757 0456
AZRE 2100-30027 2 ReVAR lo¥ GrHM 28480 2100-3002
AZRY Q75 I=-04468 4 RIFXAD FLM L30K OHM 13 1/84% 28480 0757T- 0468
AZR1D 06H3-02T5 4 R:FXD (OMP 2,7 UHM 5% 1/4W [ V-5 CB 2765
AZR1L OT57=-02B2 R:FXD MET FLM 2.00K OHM 1% 1/8w 2B480 NT57T-4283
AZRL2 07575407 & R:FXAD MET £LN 200 GHM 12 1/8W 268480 0757~ 0407
AZRL3 A757~C1%0 1 RIFXD MET FLM 20K OHM 13 i/2W 28480 GIET-0190
AZR1& GT61-00ua 1 RIFXD MET 00X 10K OHM 5% ¥ 28480 0761-0006
AZRLSH Q7570468 RaFXD FLM L30K OHM 1% 1/8W 25480 g757-0468
A2l 16 GTBT-C46H RIFXD FLM 130X OHM 1% 1/8W 28480 0757468
AZRIT QE9E-542] i RIEXD HET FLM 17.B2K OHM 0.1% 1/2W 28480 G698-5421
AZHLB 0695-5419 L RIFXD FLM 1.95K OHM 0.1% 1/8W 28480 0698-5419
ALY O64s-54i8 i RaFXD FLM 50 OHM Q.1% L/&W 28480 0698~5418
ALRZU ZI0G-32002 RIVAE 10K OpM 28480 2100~3002
AZR21 2100=3001 1 RIVAR 5 MEGLHM 28480 2100-3001
A2HZZ 06936580 1 FLM 16,25 MEGOMM 5% 1W 28480 06936580
AZRZ3 2ENU=-30G3 3 RiVAR BK ({HM 28480 2160-3003
AZRZG a757-0281 R: FXO MET FLM 2740 OHM 1% 1/8W 28480 0757.0281
ALRZS O6E4=3%90L 1 RiFXD COMP 35 CHM 10T E/aw 0LLz2} £B 3901
Azsl 3191-150d 1 ST TCHzTCRGLE OPDT 49353 KEIS: I
4232 3101-1374 1 C SWITCHEPLSHBUTTON DPOT 28480 AL01~1374
AVAY 190200401 1 DIODE 04713 $210939-98
AZdl 00182-61505 1 CABLE a35Y: 28488 a0182-61605
(INCLUDES €5 AND E6)

A% 00182-60018 1 ASSYINTERCONNECT MODULE 2B48D 00182-60019
A3E1 02601653 TERMINALIPIN (CDA 260) sOaA0 e 08D
AZal LLiga-66517 i ASSYIMOTHER BOARD 28480 0018266817
Al 1251=u sy i CONNECTOR::PC 32 CONTACT 0z6&0 Z26~4200-325%
Add2 1251=2572 L CONNECTDR:PC ELGE 22 FORK CONTALT 95354 91~6922~0T02-00
A334 1251-0213 3 CONNECTORIPL £DGE 15 CANTALT 95354 91-6915-1T00-80
LEN 1251-0213 CONNECTOR:PC EDGE 15 CONTACT 95354 §1-6915-1700=00
LERTS 1253-0213 CONNEETORIPL EDGE 15 CONTACT 55354 YL~6GL5~1T00-00
AZMPL OUGlaEm0L204 1 BRACKET 1 MUTHER BUARD 28480 00182~-0120%
A3MP2Z L4Qu-uC24 CLAMP,.CABLE NYLON L1/4 Dla 71616 CPL~1993~44
AIMP3 04000010 1 GROMMET:VINYL 8,250~ i.0. 40000 OBD
LETT GO1EZ~00508 1 SHIELD:ALC, ‘ 28480 0018200605
AZWL 4182~ 63609 1 LABLE ASSY:ICUAX ZB4BO | 00182-£1609
AWz Q0180-61807 i CABLE ASSY:SWEEP GUT 28480 0018061807
bé 00182-60039 1 ASSYrAC PUWER 28480 0018260039
A4CL 41600195 2 C:FXD CER 1000 PF +—20% Z50VDCW 55785 TYCIETAT-CON
a4 2 01600195 C:FXD CER 1000 PF - 20% 260V DOW 56289 18C251A1-CDH
A4kl NOT ASSIGNED
A4EZ 0262-0U063 TERMINATIONICRIMP LUG FOR G.N465Q PIN o0gan aBD
AdF1 2116-0005 1 FUSE:CARTRIDGE 1.6 AMP 125V 71400 MDL 18
A4F2 NOT ASSIGNED
Aagl 1251-2357 3 SOGKET23~PIN MALE PUWER REGEPTACLE 82389 £AC-301
AGg2 15100034 BINDENG POST 28480 1510-0038
::;;L ;01'!‘(1—0013 1 CUIL:CORE, TOUROID., GREEN 12656 CF=102~#

182-60205 i PANEL ASSY:REAR 28480 y 3
AP 2 NOT ASSIGNED 18260305
AGMP3 NOT ASSIGNED

See introduction to this section for ordering information
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Replaceable Parts

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

Model 182T

Reference _ Mir :

: . HP Part Number| Oty Description Mir Part Number
Designation Code
AaNP4 NOT ASSIGNED
LEF 3LOLI~1237 1 SHITCHISLIDE DPoT B2389 118-1243
Adwl GOLB2+ 61604 1 CABLE ASSYSLINE 1 28480 50182-61604
Abdxrd 14006084 2 FUSEHCLOER: EXTRACTOR POST TYPE 75915 342014
AaXF 2 NOQT ASSIGNEDR
AS 00182-60036 i ASSYHORIZONTAL AMPLIFIER MODULE (Ses figure §-7.) 23480 00182-80035
ABAT 00182-66518 ¥ ASSY:HORIZONTAL AMPLIFIER (See figurs 67 for 28480 DG182-66518

AS parts not included with ASAT)L

ASLY Cley~G0r62 g C:FXD MY 0.022 UF 10% 200V5IW 56289 LS2P22392~PTS
ASC2 0160-0162 CIFXD MY 0.022 UF 10% Z0OVICH 56299 L92P 223924075
AL GLBG=01ST 4 CIFXD ELECT 2.2 UF 10% Z0VDCW $628G 1500225X9020a2-0YS
A5C4 Glu0-0157 CIFXD ELECT 2.2 UF L0% 20Y0CW 56289 150D225X3020A2-D¥5
asCs G160~0162 CiEXD MY 0,022 UF 10% Z0OVDCW 56289 192P22392-91%
AGLE 21e0=-0tel CiFXD MY G.01 UF 10% Z200VD0W 5628¢C 152P10292+PTS
ALCT $160-0168 3 CIFXD MY 0.1 UF 10 ZO0OVDEW h6285 162PL0452~PFS
Ased CLIO-uG22 1 CAFXE MY 0.1UF 203 600VDEW G%¥134 TYPE 24
ABLY (IR TRV AH 1 CiVAR CER 2-~8 PF NFO 72982 536-0G11 & 2-8
AS010 Gla0=-2250 1 {iFX0 CER 8.1 PF S00VDLH T2982 3OL-000-COHE-519E
ASC1L Ql60-2201 1 C:F XD MICA 51 PF 5% T2138 ROM1SER1041C
asL12 UL31-50Us i CivaAR MICA L6-150 PF ITOVDOW 1213 T51410-32
ABLL3 Glel=-2020 2 £ :FAD MECA 910 PF HZ 10OVDOW G253 REM18F91E.415
A5L 34 Glou~162 CsF XD MY J.022 UF 10% Z00VODLW 56289 192PZ22332~PTS
ABLS GIGU~-2G20 CIREXD MICA 910 PF 58 1CGOVDOW LOa53 ROMIGBFSI1GLS
A8C1E gleu-gles CrFRD MY §.022 UF LO% ZOGVDCW hezts I92P22392-PT5
ASLLT Glog-iles LaFAD MY G.022 UF 14% Z03VDUHW 5678% 1928Z223972-PT5
AG{14d Qldu-9187 CiFXD ELECT 2.2 UF 103 20VECYH HhZa%s L1S0DZ25X9020A2-0YS
AS( 19 G130-01457 LIFXD ELELT 2.2 UF 10DZ 20¥DLW 26289 I50G225X9020A2-DYS
ARLZO RUT ASSIGNED
ARl Ul 3Z2-GU07T 3 C:wAaR POLY 0.7 TO 3.0 PF 350VOCW 72982 535-033-4R
AL z2 Qleu~-dlaed LiFX0 MY £.022 UF 10% Z200vVDOCMW BHEZRG 1%2P72392-PT5S
ARLCZ3 LITO-UG4 CeF XL MY 0.047 LF 10E 200VDCW h&28% 192P47392-973
ALL 24 013z-40UT CavAr POLY 0.7 T 3.0 FF 350VDCW T2982 535-033-48
AS(25 Glog-2239 1 CIFXD CER 0.75 PF BO0VHCH 72782 301-060~COKD-TSEC
ALL26 Olig~9040 CiFX0 MY 0.047 UF J0% 200Y00W 56299 192P47332-0T5
AHBLETY Dlol=-0k62 CEFX3 MY 0.022 UF 10% 200VRCW 6285 1§92P22392-P73
ABLZE U132-uG07 CeVAR POLY G.7 T3 3.0 PF 350VDCH TF2%82 535~033-4R
ADLCRY 14ui-Lu4t PDICDEsSILICUN 30HMA 30WY 071263 FNGLOER
ASLR2Z 15031-0040 DIGOE:SYLICON 30MA 30WY C7263 FREI0ER
ASCR3 L9ul-0040 TICGEE sSTLICON 30MA 30hV 01263 FRGioge
AGUR%A BORG-0464 & GIGDE=SILICON 30 20uM Z2HA4RN AGEN-N4 64
ASCRS 1901-0040 DIODE:SILICON 30 MA 30 WV 07263 FDG 1088
ASCHG 19010040 DIODE:SILICON 30 MA 30 WY 07263 FDG 1088
ASCRT 190 1-0L4Q CIOCESSILICON 30MA 30WY a72¢63 FOLLIO8B
ABERS 1961-Gu4d DICOE:SILIEGN JUMA 30WY 07263 FOGloHg
ASCHG 1901-0048 DICDESILICON 30 MA 30 WY 07263 FDG 1088
ASLHLO 1901-0040 DIODE:SILICON 30 MA 30 WY 47263 FDG 1088
ASCR1L 19610040 BIODE$STLICGN 30HA 30WY 07263 FOGLOES
ABEL Li51-203% 2 CEANETTORITEST POINT, CORD JACK 28480 1251-2039
ABE2 0380-1788 TERMINALIPIN 28480 03801788
AsJ1L 1250-0083 [ CONNECTOR:BNC 02660 31-221-1020
AsLl §140~G179 & COTLACHOKE 22.6 UM 10% 28470 9140-017%
ASL2 G190-8179 COIL/CHOKE 22.0 UM 103 28480 9140-0L79
ASLY GLal-ulTy COIL/CHOKE 22,0 UH 10% 78480 9140-0179
A5LS GLIU-UUES 2 CCRESFERRITE BEAD 02114 56-590-65A2 /4 A
ASHMPE 0U182-00201 1 PANELtFRONT, HORIZONTAL 28480 an182w00208
A5Mp 2 Golgzv01i02 1 BRACKET tHORT ZONTAL 2480 00LE2-01202
AGMPS QU 1s7-67401 KNOB ASSY:ARROW 25480 00182w 67401
Absba Gu137-6Ta04 1 KNOB ASSY:CAL 28480 0018267404
LomPs GU18Z-6T405 3 KhOE ASSYIPUSHBUTTON 26480 GO182w6T405
ATMPg Q370-6491 BEZELTPUSHBUTTON KNOB #LK NYLONM 28480 Q370-0451
ASMPT 1400-0372% 1 CLAMPICABLE 0.125" DA 00060 o8O
ASMP LZ05-GUsE 3 HEAT SINKISEMICONDUCTOR a582¢ 224-CR
A5yl 1855-0062 1 TSTRzST FET 30V 01295 2NL595
anu2 1654=G215 3 TSTR:S] NPN 80131 2N3904
ASQE 1&%50~-0158 1 TSTRIGE PHNP 40151 2MZ263%
ALLSe 1854-G019 5 TSTRIST NPN 28480 18594-0019
A505 1854-GL1% TSTR:ST RPN 28480 1854-0019
FRIAT:Y 1854=-007 1 TSTR:51 NPN(SEL_ECTED FROM 2N37341 2B480 1854~ 0071
AoQqT 1554=0019 TS5T&:8] NPN 28480 1854~0019
ASGY 1693~000% Z TSTR:SI PNP 28480 1853%-000%9
A5G 16546419 2 T5TRIST NPN 0aT13 $5657
ALG LG 1853-0038 3 TSTR:S1 PP 28480 1853-0038
ASGEL 1653-660% TSTR:SI PNP 28480 1853- 3009
ALGLE Lis4-0419 TSTR:5] NPN CsT13 55657
ASLLZ lus3-0038 TSTR:SI PHP 28480 1853~0033
AbR1 CeB4—1011 2 EIEXAD COMP LU0 QHM 10F L/4W o112t R 101t
ADHZ GauI=g2ts RIFXD COMP 2.7 OHM 5% 1/74W 01121 L8 27635
ASH3 (7570265 1 RIFXD FLM 30.1 OHM L% 1/8W 28480 a757- 0388

6-10
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Model 1827

Table 6-2. Replaceable Parts {Cont’d}

Heplaceable Parts

‘ o L MHr

Reference |yp ooy Number! Oty Description Mifr Part Number
Designation Code

A ERL 0757-0156 i RFXD MET FLM L.5 MEGOHM 1% 1/2W 28430 0767-0156
ABRS Q7270287 1 RIFAD CARBON 2 MEGOHM 1% 1/2W 28480 07270287
ARG QT57-0344 2 R1EXD MET FLM 1.00 MEGDHM 1% 1/44W 28480 0757w 0344
ABRT (684m101] R:FXD COMP 100 OHM 10% 1/4W 01121 CB 1011
ASRE 0757-0367 R:FXD MET FLM 100K OHM 1% B/2W 26430 0757-0367
ASRG 0I57-0416 4 RiFaD MET FLM 511 OHM 1% 1/8W 28480 0757- 0416
ABH10 D5 T-0434 3 REFXD MET FLM 3.65K OHM 12 1/8W ZEABO Q757 G434
ASRLL 2100-2030 2 RaVAR FLM ZOK OWM 10% LIN 1/2W 25480 2100~2030
ABRL2 QTS T~0447 t RIFXD MET FLM lé.2K OHM 1% 1/8W 28480 07570447
ASKRL3 07570407 RIFXD KET FLM 200 OHM 13 1/8W 25480 0757~ 0407
ASRL4 C595-3647 1 R:FAD MET X 15K OHM 53 2W 28480 ChYB=3647
ASRLS CI57-0426 2 RIFAD FLM 1.3K OHM 1L 1/8W 28480 01570426
ASR1G 2100-2922 1 RIVAR COMP 15K UHM 20X 5 CCLOG 1/4wW 28480 2100-2922
ASRLT CT5T-0T14 1 RiFXD FLYM 82.5K CHN 1% 1/44 26450 0T5T-0174
ASRLE 075 7-0401 9 RIEXD MET FLM 100 OHM .13 1/8W 28480 075 7-0401
A58 19 ¢rEl-07ve 1 RIFXD HET FLM GBLE GHM 13 F/4W ZB4B0 o757-0792
ASR 20 Z100=29%8 2 RIVAR CERMET 2 X 100K OHM 203 LIN 28480 2100-29948
ASRZL Q7570401 R:FXD MET FUM 100 OHM 13 1/oW 28480 075 7-C401
ASRZZ AT57-G481 RzFXD MET FLM 100 OGHM 1% L/8W 28480 07570401
ASR23 Z10~2998 Ke¥AR CERMET 2 % 180K (GHM 20% LIN 28480 2160-2998
ABRZA 15 1-0681 RIFXD MET FLM 100 DHM L2 1/84 28480 0757- 0401
ABRZS GTET0TTL 1 R:FXD FLM 6L.9K OHM 13 L/4W 28480 0757- 0771
ABR2E 0757-0441 1 RiFXD MET FLM 8.25K OHM 1% 1/8W 28680 0757~ Ohkl
ASRET 0757-0483 RzfXD MET FLM 2.00K OM 1T L/8W 25480 0757+0243
ASR28 075 T-0044 REIFXD MET FLM 33.2K UHM 1% 1/2W 26480 Q75 7-00h4
ASRZ9 Q157T-0741 2 RIFXD MET FLM Z.43K DHR 1E/1/4W 26480 0757-0741
ASR30 Q75T-C4b8 RIFXD FLM 130K OHM L¥ L/8W 28480 075 7- 04568
ASR31 0757-C440 1 RIFXD MET FLM T,50K OHM 13 1/8% 28480 0157~ 04s0
ALR3Z GI57-Gh2T 2 R:FXD MET FLM 1.5K GHM 1% E/6W 28480 CTBT- 0427
ASH33 U157-UT41 RIFRD MET FLM 2.43K OHM 1X/1/4% 78480 0757-0T41
ASRI4 G157-02581 RtFXD MET FLM 2.74X GHM 13 1/8W 28480 0757~ 0281
A5R3% HOT ASSIGNED

ASR3& 0757-L443 4 RzFXD MET FLM 11.0K GHM 1T 1/84W 28480 0757 0443
ASR3T GT5T-0435 RIEXD MET FLK 3.65K O#fM 1% 1/5W 28480 DIST- 0434
ASR38 PEEY RS LY 2 RIFXD MET FLM 22.1K OHM 1.0% 1/2W 28480 Q7570846
ASR39 0F57-0413 2 RIFAD MET FLM 392 CHM ET 1/84W 28480 Q7570413
A5RAD 0757-0736 2 RiFXD MET FLM 1.50% GHM 1% 1/4W 28480 0570736
ASR4E2 0157~Cas7 RIFXD MET FLM 200 OHM 13 1/8W 28480 0757~ C407
ASR4 3 0757-0#43 2 R:FXD MET FLH 12.1K OHM 1% 1/24 28480 0757-0841
SR b4 2100-1770 1 R:WAR WW 100 GHM 5% TYPE H ¥ 25480 2100-1770
ASRGS 057-0427 RIFXD MET FLM 1.5K OHM 1% i/8W 23480 D757-0427
5R&6 2100-1773 RIVAR Y% LK ORM 5% TYPE H 1IW 28450 21001773
ABRLT GT8T~0284 1 RzFXD MET FLM 150 OHM 1% 1/74W ZE480 0757-0284
ASR4S 0696~3416 2 R:FXD MET FLM 21.3K OHM 13 1/2% 284840 0658-3416
ABR4S 2150-1117% 1 RIVAR WW SK CHM 5% TYPE H IW 284580 2100~177%
ASR50 BOGBm 316 RIFXD MET FLM 21.5K OHM 13 1/2W 28480 0698-3416
ABRB1 CT5T~0281 R:FXD MET FLM 2.T4X OHM 1% 1784 28480 n757- 0281
ASRS2 075 7-0443 R:FXD MET FLM 11.0K OHM 1% 1784 28480 757~ 0443
ASRS3 0757-0434 CRIFXD MET FLM 3.65K OHM L% 1/8W 28480 G757~ 0434
ASRS4 07157~0413 RIEXD MET FLM 392 OdM 12 1/8W 28480 B757-0413
ABRSES Q757-C846 RIFXD MET FLM 22,1K OHM 1.0% L/2W 28488 07T 0846
ASRSE 0757-0736 R:FXD MET FLM 1,50K OHM 1% 1/4W 28480 0757-0136
ASRST 0T57-0407 KIFXD MET FLM 200 OHM 1T 1/8W 28480 0757~ 0407
ASR58 0T57-0448 1 RIFAD MET FLM 18.2K UHM 1% 1/8¥W 28480 0757~ C448
ASRSY 075T~0841 RiFXD MET FLM 12.1K OHM 1% /2% 28430 B757= 0841
ASREG 0757416 RiFXD MET FLM 511 OHM 1% 1/8W 28480 07570416
ASRE1 2100-2030 R:WAR FLM 20K CHM 10% LIN 3/2W 28480 2100-2030
ASREZ GT5T-0280 XP MET FLM 1K OHM 1% i/6W 284840 0757-0280
ASRE3 0T5T~0426 R:FXD FLM 1.3K QHM 1% 1/8W 28489 aTs7-0426
ASSL 31011241 1 SWITCHIPUSHBUTTUN 4PDT T159¢ PE 1
A552 31010635 z SWITCH:PUSHRUTTON 2P SINGLE STATION 71590 PBL
ASS3 31010982 1 SWITCHISLIDE SPST G.5A 125V T2 GF124-0087
ASS4 3101-0535 SWITCH:PUSHBUTYON 2¢ SINGLE STATICN TLS90 pa-1
AGWL 0018151606 1 CABLE ASSY:HORIZONTAL {INCL. EY1 AND E2) 28480 00181-81606
ASW2 G0182-61606 1 CABLE ASSY:COAX 28480 00L82-61606
A& 00162-61102 1 ASSY:H. V. DSC. RECTIFIER BOARD 28480 00182-61102
astl 016G~0543 2 CiFXD CER 4700 PF 20% 4K VDCW 28480 0160=-0543
A6C2 01600544 2 CIFXD CER 0.022 UF 20% 4% VDOW 28480C 0160=0544
AsC3 0160-0543 CIFAD CER 4700 PF 20% 4K VICW 2B480 016070543
ADCH 0160~0544 C4FXD CER 0.022 UF 20T 4K YOCLW 28430 0160~ 0544
AGCS 01602403 3 CIFXC CER 1500 PF 20% 5K VRCH 72982 §2B~ 025~ KSRO~ 152N
ABCE D160-2908 C: FXD CER 007 UF 0% S00VICW 821519 XEV-203M
ALGRL 19010683 2 DIDDE:SI HY 284840 1901m 0483
AGCRZ 1901-0026 DIODE:STLECON 0.754 200PIV 04713 SR1358-8
ABLR3 1501-0026 DICOESSILECON 04754 200P1V 04713 SR1358-8
AGCR4 1901~0683 DIODE:ST HV 28480 1901-0683

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Model 1827

B © . s WHr

Reference P Part Number| Oty Deascrintion - Mfr Part Number
Designation Code
AGERY FG0L~ 0490 i CIQRe &1 3000 FIV 28480 1901~ 0400
helR6 1501~0 DIGRESELICON 120V 01295 LUG-888
AuEY fekcd TERMINALIPIN [LDA 260) aoooo [323]
AuRl Ga 1 RzFX{ COMP 22K UMM E0Z 1/2W 011zl EB 2231
ABRZ 214 )3 ReyAR FLM 1 MEGOHEM 20% LIN 1/72W 28480 210¢~1618
R&R3 075 7=-0145 1 R3:FAD MEY FL¥ TSOK ORM 12 1/74W 28480 VI5T-0145
AE#4 Je%a-6018 2 sFXAG FLM 35 MEGCHM 1% 3W 28420 deS8-8018
A&RS UTST~-C244 ReFAD MET FLM 1.0CG MEGGHM 1% 1/74W 28480 0757-0344

. AbRs Jobi-22:21 1 REFAQD COMP 2Z00 CHM 13§ 1/3W 031121 R 2221
AGRT Q6871531 1 REFXD COMP I5K OHM L0% 3/2W 01121 £8 1531
AGRB 0688-5253 i ReFXD FLM 8,25 MEGGHM 5% 1w 28480 0653-5363
AGKT G649B-R01E FiFXH FLM 30 MEGCHM 1% 3W 28480 065A-3018
ABTL N.S.R. PART CF As
AGTPLE 1251-4020¢ CONNECTORISOCKET O.15 BLY DIA TESLUON 98251 SKT=&00
AT 0G18z-665158 i ASSY:IGATE AMPLIFIER BOARD 26480 D0182~66515
ALY Qi60-5207 L E:FXAD HYLAR Q.QIUF 5% 200VALW 284320 0160~0207
A7C2 Gle0=-2261 1 C:FAL CER 1% PF 5% 500VILW 72982 30)1-NPO~-LT PP
ATC3 C180~00Y3 3 CaFRE CER Q.01 UF +83-20% 100VOCW 7282 801~KE800011
ATCS Gis0-~2200 i CiFXD MICA 43 PF BX 72136 RODMISE430.403C
ATCS Glal-ui&2 CiFAD MY 0.022 UF 183 2000WDCW 56282 192P22392~PTS
ATCE G1lil—-0407 1 CaVAR TRIMMER 0.7-3.0 PF T2982 5346-018
ATCT QLS0-0G029 i C:Frxnp 71 1 PF 103 50OVOCW 18488 TYPE A
ATCE 4121-0168 1 C3vAR TEFLON 0.25-~3.50 PF ADOVDOH 28480 0121-0168
ATCS D160-0079 1 C: FXB 11 PF 0% 500VBCW TeAER TYPE GA
ATC1D Gled~-0168 CIFXD MY 0.1 UF 10% 200V0CW BE62ETS 192PLO4972~FTS
ATCL1 Cl60-0168 CIFXD MY 8.1 UF 10% 200VDCYW 56289 192P104B2-PTS
ATCLE Clai-0ie2 CifXD MY U.0Z2 UF 10T 200VDCW 56289 182P22392~PTS
ATL13 Q180-06a% C:FXD £l ELECT L0 UF +30-10% 150VOCK 56289 300EG6FLSODNZ-DSM
ATC1% Dlag-0lel 1 CHEXD ELECT 3.3 UF 208 33VOLW 56289 150D335X003SRZ~0YE
ATL1S L lal-0204 1 LFAD MICA 47 PF 51 NPOD S500VDCW 14655 ROMISE4T 0.J5C
ATER] IH01~0044 OICOE:SILICON 30MA 30WV 07263 FOG1088
ATLRZ 19010040 DICOE*SILICON 30MA 30WY 07253 FOG1088
ATLRY 1501-0040 DIGDE:STLICUN 30MA 30WY ol263 FOLLORBS
ATCRA TH01-0535 1 DIGRE: HYBRID HOT CARRIER 28480 1a01-0536
ATLRS 1901-0040 BIODE:SILICEN 30MA 30WY 872463 FD&1088
ATCRE PR3 BRI 2 DIODESILICON 600 PIV ZB4AD 1901-0029
ATCRT 1E01-0G29 DIDOE:SILICON 600 PLIV 28480 1901-0029
ATERS 1901-0428 2 DEOGDE:SILICON 1640 PIY 284480 1901~0436
ATCRY 1901-0426 DIDGE:SILICEN 1600 PIV 26480 14961~ (436
ATEL G360-18k3 TERMINALZPIN {LDA 2600 a9000 8RO
ATl G146~0179 COEE/CHOKE 22,0 U 10% 28400 9140-8179
ATLZ GLTG-QG2Y COREXFERRITE HEAD 2114 56— 530~65A2 7 4A
ATMPL L235-0063 HEAT SINKISEMICONDUCTOR 05820 224=CB
ATUL 1854-0019 TSTR:ST NPN 28480 18540019
ATQ2 18530049 2 T3TR:z3] PNP 28480 1852-0049
ATQ3 1853-0049 TSTR:51 PNP 26480 1853~ G049
ATG4 18540218 TETR:S] NPN BO131 2N3 904
ATRS 1854-00%2 1 TSTR:ST NPN 60133 ZN3B63
ATQE 1854-0019 TESTR:S51 NPN 28480 1854-0019
ATQT 1854-0038 T3TR:ISI PNP 28480 1853-0038
ATGE 16854-C271 H TSTRIST NPN 2B4E0 1854-0271
ATRE G¥5T-040G1 RIFXO MET FLM 100 CGHM 13 L/BW 78480 07570401
ATRZ OT8T-0Ta9 RiFAD FLM S1.1K GHM 12 1/4% 28480 Q757-0769
ATRE 0751-0432 1 RiFAD MET FLM 3,325 OHM 1¥ 1/8W 28480 0757-5433
ATR4 CGl57-G4L6 RsFXD MET FLM 511 OHR 1% 1/8W 28480 0757-0416
ATRS 0757-0442 1 RIFAD MET #LM 10.0K OHM 1T 1/8W 264380 0757-04482
ATRE D757-0465 R:iFXE MET FLM 100K OHM 1% 3/78W 28480 075704865
ATRT G75T-0274 1 RIFXD MET FLM 1.21X OHM 1% 1/8W 28480 078 7~0274
ATRB GI5T-U401L RIFXD MET FLM 100 OiM 1Z 1/8W 25430 Q7570401
ATRS U757-0419 1 RIFXD MET FLH 681 OnM 13 L/BW 26430 0757-0419
ATRLG 0767-1101 RarAD MET FLM 3800+HM 1% 1/8W 28480 0757-1101
ATRYLL 01o7-0428 RIFXD MET FLM 5.11K OMM 1% 1/8W 28480 Q757-0438
ATa L2 CT97-0280 RIFXD MET FLM [k CHM 1% L/8W 284380 0757-0280
ATR13 075T-0487 RzFAD MET FLK 200 OHM 13 L/8W 28484 07570407
ATt 14 LITI-04CT R:FXD MET FLM 200 OHM 1% 1/8% 28480 0757-0407
ATR1GB GisT-0281 RIFXD MET FIM 2.74K OHM 1% 1/8# 28680 075T-0281
ARl 0757¥-0431 HIFAD MET FLM 2.43K OHM 1 1/BW 28480 QT87-0431
ATRLY GI57-0437 1 RiFXD MET FLM 4750 OHM 1% 1/78% 28480 07570437
ATRIE GTs7-0461 1 R:FXD MET FLM 68.1K OHM 1F 1/8H 28480 0757-0461
ATRL9 GI8T~0¥24 3 RIFXD FLM 392 OHM 13 1/4W 2B430 Q7570724
AlRZ0 GT51-0727 1 RiFXD MET FLM D62 DHM 13 1/4M 28480 oTST-0727
ATRZ1L CI5T-0767 RIFXD FLM 43.2K CHM 1% 1/4W 28480 Q7570767
ATRZ2 LT57-0B4G H RsFXD MEY FLM 11.0K OHM 1% 1/2W 28430 0757~ 0840
ATRZ3 0757-0472 13 R: FXD MET FLM 200K OHM % 1/8W 28430 07570472
ATRZ4 KRGT ASSIGNED

See introduction to this section for ordering information
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Replaceable Parts

£

Raference - Mir

: . HP Part Number: Qty Dascription Mfr Part Number
Designation Code
ATRDS CIsT=g28y HIFXD MET FLM 1K OHM 1% 1/78W 28480 07T~ Q280
ATRYS GTET=0764 1 RiFAD FLM 20K CHM 1% L/44 28480 0757-0760
ATR2T GTEI~041é REFXS MET FL# S11 OHM 13 1/8W 28480 AIET= 0416
ATRZS 06871011 1 R:FXD COMP 100 OHM 0% /2w t1iz2t EB 1011
ATRZY $T61-0083 i REFAD MET OX 68K OHM 5% 1MW 28480 0761-0053
ATR3U (787=04C1 REEAD MET FLM 100 DHM 1% 1/8W 28480 075 - 0401
ATR3Y L7504l #EFXD MET FLX 100 OHM 1% 1/8W 28430 0757w 0401
ATR32 97570401 R:FXD MET FLM 100 OHM 1% L/8W 28480 0757~ 0401
A 00180-68581 1 B5SYISKEEP GATE QUTPUT BOARD 28480 0G180-66551
AHCL 0160-3446 C:FXD ELECT 220 PF 10% 1K 20 VDLW 28480 0160-3446
ABEL 0380-1814 12 PINISQUAREITEST POINTS) 28480 03601614
agrl 0757-0438 2 B:EXD MET FLM 6.11 K OHM 1% 1/8W 28480 7670438
ABRZ 075 1-0438 RIFAD MET FLM 5.11K CHM 1% 1/8% 28480 0757-0438
ABR3 0757-0438 RIFXD MET FEM 5.1 GHM 1% 1/8W 28480 0757-0438
AS GCl82-00029 1 ASSYICRT MODULE 00L82-560029
Agil 01701-66001 1 . COIL:ALIGNMENTy ORTHOGONALITY Wy® 2848C 0170165001
ASLZ 5040=0435 i COTL:ALIGNMENY 71 AXIS 28480 5060-0435%
AIMP1L aGl82-460652 H SHIELD ASSY:CRT 28480 40182~606072
Aghpd 04000008 GROMMET: VINYL, FOR 1/4" DIA HOLE 01538 8250
ADMP3 7120-0538 LABEL 28480 7120-0838
AoMPa 1400-0798 CLAMP:CRT OLIVE 26480 1400-0798
ABMPS 1400-0026 CLAMP:HOSE £6205 36H
ASMPE 0380-1019 SPACER 00000 OBD
ADMPT 0280-1018 SPACER 00000 aso
ABMPS 04600778 1 FDAM STRIP 28480 0480-6778
AlG QUlB2-66513 1 ASSY:H.V. REGULATOR SOARD 28480 00182-£6A513
ALDCY 0180~0C%7 i CIFXD TART. 47 UF 10T 35V0CW 628G 15004 TAXBU3552-03Y S
Aloc2 0160-3453 2 C:FXD CER Q.05 UP +80-20% 100VDLW 56289 COZ3AL0LLSO3Z SR5~L0H
ALGC3 G1BO-0100 2 CiFXD ELECT 4.7 UF 10% 35VOLW 56269 150D475X903582-pYS
AL0CA GLbL-2503 1 C:FXD CER Q.05 UF Z0% S00VOCH 56299 12330 2542+ CDH
ANICE ULlegm3443 C:EXD CER Q.1 UF +80-20% 50VDCW 72982 £131~050-631~1047
ALOLS UI8L-01UE CiFXD ELECT 4.7 UF 10% 35VOCW 56289 15004 75X903 562075
ALOLT Q160-3453 TIFAD LER G.05 UF #80~203 100VDCW 56289 COZ3AT0LILB03I525-COH
Al0Cs 0160-3452 2 C: EXD GER £.02 UF 26% 100VDCW 56282 G036 101H203M525.C0
ALOCRL 1501-0040 DIGOEISTLICEN 30MA 3QuWY 07263 FOG108S
A10CRE ISU1-0040 DICDESILICON 3CHA 30WV 41263 FoGlo8a
A30CR3 1901-0040 DICDESILICON 3GMA 30WV 07263 FOG1088
ALOCRS 1901~0026 DIODE:SILICON 0.TSA 200PIV 4713 SR1358~8
ALOCRS 15901~0026 DIGDE:SILICON 0,754 Z00PIV 04713 SR1358~8
ALGED 12561-0513 1 CONNECTOR:R E P, 5 MALE POST (ONTACT 28480 1251.0613
AL0E2 0360-1653 TERMINAL:PIN {C0A 260) 00500 ORD
a10¢1 1B55-0057 H TSTRIST FET N-CHANNEL 28480 1855-0057
AlQG2 1854-0215 TSTR:ST NPN 8013t 283904
ALOU3 1853~00354 1 TSTAISI PNP(SELECTED FROM 2N3251) 28480 1553~ 0034
A10R1 0E11-1671 1 RIFXD We 2.7 OHM 5% 2W 28480 G81L~187%
ALOR2 0699-000 2 2 RIFXD COMP 6.8 OHE 10% 1/2W 01121 EB 68GL
ALuR3 Z100~2650 1 RiVAR FLM 200K DHM 10% LIN 1/2w 28480 2100-2650
ALGR% C757-0138 1 RLFXD MET FLM S09K OHM 2% 1/2¢ 28480 07572138
ALORS Ce84-2731 3 REFAD COMP 27K GHM 168 L/4W 0121 £3 2731
Alike 0684m2731 R:FXD COMP 27K OHM 10% L/4W 01321 CB 2731
ALl0RT 66842721 1 RIFXD COMP 2700 OHM 10T 1/4H 0E121 cB 2721
ALOKE 0EB4m4T2] ! RIFXD COMP 4700 OHM 1GT L/4W 01121 CB 4721
ALURS Q687T-5611 RIFXD CUMP 560 CHM 108 1/2W 1121 £8 5611
ALOR1O Qa99-0002 R:EXD COMP 6.8 OHM 10 1/2W 8112t E£& 6861
ALORLL 0654-2731 RIFXD CGHP 27K OHM LOF L/4M R ¥ c8 2731
ALOR1Z G687-1C11 i RIFXD COMP 100 OHM 103 1/2W 0i121 £8 1011
ALORL3 G684-1021 13 RIFXD COMP 1000 OHM 10% 1L/4M 01121 c8 3021

See introduetion to this section for ordering information
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Table 6-3. List of Manufacturers’ Codes

MER e

NG, MANUFACTURER NAME ABDRESS CNnE
Qouu0 UeSaAs COMMON ANY SUPPLIER OF U.S.4,
00ES3 SANGAMU ELECTREIC COLPLICKENS DIV. PICKENS, 5.C. 29671
0nidl ALLEN BRABLEY (O MILWAUKEE, WIS, 53204
21295 TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENTS DIV. | OALLAS, TEX. 15231
41538 SMALL PARTS InC. COSTA MESA, CALIF. GRH26
02114 FERROXCUBE CCRF . SAUGERTIES: N.Y. 12477
J2660 AMPHENOL CORP. BROADVIEW, TtL . 60153
G673 HOTORDLA SEMICONDUCTOR PRODLEINC. PHOEN[X, ARIZ, a5608
vsazy WAKEFLELD ENGINEERING INC,. WAKEFIELDy MASS. 41880
G7au3 FALKCHILD CAMERA & INST, CORP. SEXICONDUCTDR DIV. HOUNTAIN VIEW, CALTF. 24040
98717 SLCAN (0. TH: SUN VALLEY, CALTF. 91352
09334 TEXRAS CAPACITOR (0. INC. . HERFSTON, TEXS 17052
09353 C & K COUMPONENTS INC, NEWTOM, WASS. BZ158
128el HMETEX CUKP. . EOESON, Nad. 08817
T4abis CuRaELL DUBLIER ELECT. DIV.FEBERAL PaCIFIC ELELT, CO, NEWARK, H.d. oTIos
1TELT CLELTRONIC MOLDING CORP, T PAWTUCKET, #.1. 2860
27264 MUELEL PROL. L0, DOMMERS GROVE, TLl. 60515
ABAED HEWLETT~PACKARD CO. CURPORATE HQ YOUR MEAREST HP DFFICE
Le2H9 SPRAGUE ELECTRIC CO. N. ADAMSy MASS. 01247
59730 trO®as & BETTS CO. THE EL TZASETH, M.da Q7267
66295 WITTEL MFGL (0. THICAGG, fLE. HDE23
T1400 BUSSHMANN MFG. DIVe MO GRAW-EDISON £0. 57T, LOULS, MO. £30LT
TiB90 GUGHE UNION ING. CENTRALAB DIV, - MILWALKEF, WISC. 53201
Fleia COMMERC AL PLASTICS €0, MUNDELEIN, TLi. 60050
T1V44 CHILAGD MINIATURE LAMP WORKS CHICAGH, ILL. L0640
71785 LENCH MFG, CO. DIV THW INE. ELK GROVE MILLAGE, Jit.
72136 £LECTRG MOTIVE MFG, (G, INC. WILLIRARTIC, CONN. 06226
Tésht INUTANA GEMERAL CORP. ELFLTRGNIC DIV. KEASHEY, Mod. : TAR32
1282k £8Y hUGH H. INC. PHILADELPHEA, PAL 19144
12582 LRIE TECHROLOGICAL PRED. INC. ERIE: PA. 16512
74515 ELTTELEUSE INC, BES PLAINES, ILL. 60014
Feaby STACKPOLE CARZON L0, T. MARYS, PA, 15887
9rer CONTINENTAL-WIRT ELECTRUNICS C0AP, WARMINSTER, PA. 18974
#6131 FLECTRONIC INOUSTRIES ASSQCEATION WASHIRGTON Duf. 20406
82389 SwETCHCRAFT INC CHICAGE, ILL. 60630
91506 AUGAT INC. ATTLESORGD, HASE, nz2rTn
Flob6 MALCG MFG, €O, INC, CHICASG, fLL. 60650
95354 METHGRE MFG. (. Q0LLING MEADOWS, L. 63008
95%87 WECKESSER (. INC. CHICAGG, Lt 600641
G8Z9) SEALECTRD CORP. MAMARONECK s NaY. L6544
FIE0L UELEVAN ELECTRONICS CORP. E. AURCORA, NaY. 14052

See introduction to this section for ordering information
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SECTION Vi

MANUAL CHANGES AND OPTIONS

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate this manual! for a specific instrument.
A description of standard options is also in this section.

7-3. MANUAL CHANGES.

T-4. This manual apples directly fo the instrument
having the same serial prefix shown on the manual
title page. If the gerial prefix of the instrament is not
the same as the one on the title page, find your serial
prefix in table 7-1 and make the changes to the manual
that are Hsted for that serial prefix, When making
changes listed in table 7-1, make the change with the
highest number fivst. Example: if backdating changes
1, 2, and 3 are required for your serial prefix, do
change 3 first, then change 2, and finally change 1.
If the serial prefix of the instrument is not hsted
either in the title page or in table 7-1, refer to an
enclosed MANUAL CHANGES sheet for updating
information. Also, if a MANUAL CHANGES sheet is
suppled, make all indicated ERRATA corrections.

Table 7-1. Manual Changes

Serial Prefix Make Changes

16G7A 2,1
151BA 2

7-5. STANDARD OPTIONS.

7-6. Standard options are modifications installed on
HP instruments at the factory and are available on
request. Contact the nearest Hewlett-Packard
Sales/Service Office for detailed information concern-
ing standard options. The following option is available
for the Model 182T: '

OPTION 003. This option is a standard instrument set
at the factory for operation from a power source of
100 or 200 Vac =10%, 48 to 440 Hz, 200 VA maximum.
Make the following changes to table 6-2 for Option 003

Al: Change HP Part No. and Mfr Part No. to

00182-60014.
AlT1: Change HP Part No. and Mfr Part No. to
9100-3249.
CHANGE 1
Figure 6-4,

Relabel small evlindrical part as MP11. MP12 des-
cribes only large cylinderical part.

Table 6-2,

AZ2: Change HP Part No. and Mfr Part No. to
00182-60030.

AZWMPS: Change HP Part No. and Mfr Part No. to
00182-60203.

AZMPS: Change HP Part No. and Mir Part No. to
00182-87401.

Add: ASMP1l; HP Part No. 00182-23706; Qty 1;
SHAFT EXTENDER; Mfr Code 28480; Mfr Part
No. 00182-237086.

AZMP12: Change to HP Part No. 1490-0841; Qty 1;
COUPLING:SHAFT 0.127" ID; Mfr Code 28480;

Mfr Part No, 14900841,

CHAMGE 2
Figure 6-5,
Replace with figure 7-1.
Table 6-2,

Ad: Change HP Part No. and Mfr Part No. to 00182-
80004.

A4C1 and A4C2: Change to HP Part No. 0160-
3484; C:FXD CER FEEDTHRU 1000 PF
20% 1000V; Mfr Code 72982, Mfr Part No.
2432-009X5U102M.

Add: A4E1; HP Part No. 0400-0018; Qty 1; GROM-
MET:CHANNEL U-SHAPED:; Mfr Code 95987;
Mifr Part No. WG-101.

Add: A4AF2: HP Part No. 21106-0020; Qty 1; FUSE:
0.8A 250V SLOW-BLOW; Mir Code 75915; Mifr
Part No, 313.8005. '

A4MP1: Change HP Part No. and M{fr Part No. to
00182-60201.

Add: AdMP2, HP Part No. 00182-D0601; Qty 1;
SHIELD:LINE FILTER; Mfr Code 2848G; Mir Part
No. 0018200601,

Add: A4MP3; HP Part No. 00182:01246: Qty 2
BRACKET:GROUND LINE FILTER; Mfr Code
28480; Mfy Part No. 00180-01248.

Add: A4MP4; HP Part No. 00182-01209; Qty 1;
BRACKET:-LINE FILTER:; Mfr Code 28480; Mir
Part No. 00182-01208

Add: A4XF2: HP Part No. 1400-0084; FUSE-
HOLDER:EXTRACTOR POST TYFE; Mfr Code
75915; Mfr Part No. 342014.

Schematic 2,
Add: A4F2 0.8A fuse as shown below:
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WHITE - GREEN - GRAY (958)

{938) WHITE -
GRAY (8] ‘ ORANGE - GRAY

WHITE - RED - GRAY {928}

WHITE - BROWN - o SN Do . =,
GRAY (918) - > e e
10} BLACK

{943) WHITE -
YELLOW - GRAY

L2

{98) WHITE - GRAY

(908) WHITE -
BLACK - GRAY

GREEN - YELLOW {57)

1827-014

Figure 7-1. AC Power Module Parts Identification
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SECTION Vil

SCHEMATICS AND TROUBLESHODTING

B-1. INTRODUCTION.

82, This section contains schematics, repair and
replacement information, component identification
illustrations, and troubleshooting and repair infor-
mation. Table 8-1 defines symbols and conventions
used on the schematics. The overall block diagram
is located in Section IV.

8-3. SCHEMATICE.

8-4. The schematics are drawn to show the elec
tronic function of the cireuit and instrument. A
given schematic may include all or part of several
assemblies. Schematics also include de voltages and
waveforms. Information explaining the symbols and
conventions used in these schematics is in table 8-1.
Voltage measurement conditions applicable to each
schematic are shown next to the schematie.

8-5. Each schematic is identified by a number. The
number of the schematic is located in the lower right
hand correr near the figure number and title. These
numbers are used to cross reference signal con-
nections that begin on one schematic and continue
on another. When a circuit leaves a schematic it is
identified with the number of the schematic on which
it is continued. Both schematics have the same cir-
cuit identification information such as voltage,
function or circuit connection,

8-6. REFERENCE DESJGNATIONS.

8-7. The unit system of reference designations used
in this manual is in accordance with provisicns of
the ANSI Standard Reference Designations for
Elecirical and Electronic Parts and Equipments dated
March 1, 1968. Minor variations due to design and
manufacturing practices not specifically covered by
the standard may be nofed.

88 Fach electrical component is identified by a
class letter and number. This letter-number combi-
nation is the hasic reference designation for each
component. Components that are separately replace
able and are part of an assembly have, in addition to
the basic designation, a prefix designation indicating
the assembly on which the component is physically
located. Components not located on an assembly will
have only the basic designation and are listed in the
replaceable parts list (Section VI) under chassis parts.

3-9. All components located on an etched circuit
board should be prefixed with the assembly number
assigned to the board (e.g. resistor R23 on assembly
A3 is referred to as A3R23). There may also be an
R23 on several other assembiies, but the assembly
designation will always be different (A2R23, A1R23,
ete).

3-10. COMPOMNENT LOCATIORN.

811. All adjustments ars shown in Sectien V, and
mechanical and miscellaneous elecirical parts are
shown on exploded view drawings in Section VI, For
ready reference, circult assembly photographs are
placed adjacent to the associated schematics.

8-12. Circuit assembly photographs are subdivided
by a grid, and components within each subdivision ars
indexed to a location table below the photograph. A
component can be located on the photograph by first
referring to the table. However, reference designations
are ntot complete on the assembly photographs. For the
complete reference designation, prefix the assembly
designation given in the photograph to each component
designation.

8-13. TROUBLESHOOCTING.

8-14. The most important prerequisite for successful
troubleshooting in anderstanding how the instrument
operates and correct usage of conirols,

815. Improper contro! settings can cause apparent
malfunctions. Refer to the operating instructions in
Section I1I for a complete explanation of each control’s
function along with typical operating instructions if in
doubt. Use the controls as a guide 1o help isolate a
trouble to a specific area of the instrument.

8-18. Troubleshooting is easier if more than one
aymptom of a trouble is evident. Observe the instru-
ment, and note all indications of faulty operation. If
symptoms indicate more than one trouble, treat each
problem individually and locate one trouble at a time.
Follow the procedure presented here, and refer to

other areas of information in this manual if necessary.

8-17. Make a thorough check of instrument perform-
ance. A complete procedure iz given in Section V, and
forms are included to record resulis. A trouble, such
as incorrect vertical gain or sweep speed, may be due
to lack of calibration.

g-18. PRELIMINARY CHECKOUT. To help isolate
malfunctions, perform the following checkout pro-

- gedure:
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Tuble & 1. Behematic Notes

Refer to MIL-8TD-15-1A and MIL-STD-806 for schematic symbols not listed in this table.

ETCHED CIRCUIT BOARD

FRONT-PANEL MARKING

ELECTRICAL TEST POINT
TP {WITH NUMBER)

WAVEFORM TEST POINT
{WITH NUMBER)

SINGLE-PIN CONNECTOR ON
BOARD

PIN OF A PLUG-IN BOARD
fWITH LETTER OR NUMBER)

COAXIAL CABLE CONNECTED
TO SNAP-ON JACK

RESISTOR

D

FIELD-EFFECT TRANSISTOR
{P-TYPE BASE]}

P - 1 FIELD-EFFECT TRANSISTOR
L ~~~~~~ -: REAR-PANEL MARKING (NTYPE BASEB
FRONT-PANEL CONTROL
Q BREAKDOWN DIODE
| (VOLTAGE REGULATOR)
% SCREWDRIVER ADJUSTMENT

TUNNEL DIODE

STEP-RECOVERY DIODE

CIRCUITS OR COMPONENTS
DRAWN WITH DASHED LINES
(PHANTOM) SHOW FUNCTION
CONLY AND ARE NOT INTENDED
TO BE COMPLETE. THE CIRCUIT
CGR COMPONENT IS SHOWN IN

] | DETAIL ON ANOTHER SCHEMATIC.
=
77 -
LN SIGNAL SCHEMATIC
- REFERENCE REFERENCE

{925) WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESIS
R USING THE RESISTOR COLOR
1 CODE
! ' COAXIAL CABLE CONNECTED -
z DIRECTLY TC BOARD [ (925) 1S WHT-RED-GRN ]
l ' 0-BLACK &.GREEN
= = 1. BROWN 6-BLUE
I 2. RED 7-VIOLET
3. ORANGE 8- GRAY
i ——— MAIN SIGNAL PATH 4 YELLOW 9. WHITE
P PRIMARY FEEDRACK PATH
* OPTIMUM VALUE SELECTED
S SECONDARY FEEDRAGK PATH o EACTORY TYPIGAL
VALUE SHOWN: PART MAY
/0 HAVE BEEN OMITTED.
PART OF
UNLESS OTHERWISE INDICATED:
RESISTANGE IN OHMS
NC NC CONNECTION CAPACITANCE IN PICOFARADS
NCE IN MICROHENRIES
cw CLOCKWISE END OF VARIABLE INDUCTA
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a. Check for improper conirol seftings (refer to
Section III).

b. Check for proper operation of accessory
equipment,

c. Visually inspect instrument for loose wire and
cable connections. Check wiring to all board as-
semblies for proper connections.

d. Visually inspect for burned, broken, or chafed
wires; charred or discolored components; and any
other indication of physical damage.

e. Check for proper power supply voltages and
determine that fuses are not open.

8-19. DETAILED CHESKXOUT. If the trouble cannot be
located using the preliminary checkout procedures,
a detailed check of the circuits will be necessary.
Troubleshooting charts, waveforms, and veoltages are
provided to help in locating problem areas and
components. The troubleshooting charts and wave
forms are to be used to isolate the problem to a
specific area. The voltages can then be used to locate
the faulty component within the problem area.

z CAUTION §

When taking waveforin or de voltage
measurements, use extreme care to avoid
shorting supply voltages or components.

8-20. De voltages are shown on the schematics near
active components such as transistors. Wavelorns are
aiso placed on the schematics at points which will
assist in determining proper circuit operation. As an
aid to locating measurement points, a small dot is
etched on the circuit board next fo the emitter lead of
each iransistor, the source lead of FET's, the cathode
end of diodes, and the positive end of electrolytic
capacitors. Use these points to assist in voltage and
resistance measurement fests and as guidance in
properly replacing components.

8-21. TROUBLESHOOTING TABLES. Troubleshoot-
ing tips are given in several tables. Before doing the
checks, be sure that the symptom is valid by checking
control settings. For example, what may at first appear
as no display may really be a no sweep problem.

8-22. REPAIR AND REPLACEMENT. The following
paragraphs contain recommended procedures for re-
pair and replacement of defective components. A
complete list of components, with Hewlett-Packard
part numbers and ordering information, is in Section
V1. Contact the nearest HP Sales/Service Office
listed at the rear of this manual if satisfactory repair
or eperation cannot be achieved,

8-23. SERVICING ETCHED CIRCUIT BOARDS. Eiched
circuit boards in this instrument have components

Service

mounted on one side of the board, conductive surfaces
on both sides, and plated-through component mnounting
holes. Hewlett-Packard Service Note M-208 contains
useful information on servicing etched circuit boards.
Some important considerations are as follows:

a. Use a 37 to 47.5 watt chisel tip soldering iron
with a tip diameter of 1716 to 1/8 inch, and a smali
diameter rogin core soider.

b. Components may be removed by placing the
soldering iron on the component leads on either side of
the board and pulling the component straight away
from the board. If heai is applied to the component
gide of the board, greater care is required to avoid
damage to the components, especially semiconductors.
Heat damage may be minimized by gripping the lead
with long-nosed pliers between the scldering iron
and the component, thereby forming a heat sink.

¢. If a component is obviously damaged or faulty,
clip the leads close to the component and then un-
solder the leads from the board.

d. Large components, such as potentiometers,
may be removed by rotating the soldering iron from
iead to lead and applying steady pressure to liff the
part free. The aliernative is to clip the leads of the
damaged part and remove them individually.

e. FExcessive heat or force will destroy the
laminate bond between the metal plated surface {con-
ductor) and the board. If this problem should occur,
the lifted conductor may be cemented down with a
small amount of guick-drying acetaie-base cement
having good insulating properties. Another method of
repair is to solder a section of good conducting wire
along the damaged area.

f. Before replacing a component, heat the re-
maining solder in the component hole and clean it
out with a desoldering toocl. Sharp pointed metallic
tools are not recommended since they may loosen
evelets in boards or remove plating from the inside of
holes on plated-through etched circuit boards.

g. Tin and shape replacemnt component ieads
to fit existing holes.

h. Install the replacement component in the same
position as the original.

8-24. SEMICOMDUCTOR REPLACEMENT. Semicon-
ductor devices are available in a wide variety of shapes
and sizes. This can make it confusing to identify the
leads. Examples of some of the most common config-
urations are shown in figure 8-1.

8-25. When removing a semiconductor, use a pair
of long-nosed pliers as a heat sink between the device
and the soldering iron. And, when replacing a semi-
conductor, ensure sufficient lead length to dissipate

8-3
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INTEGRATED CIACUITS

16 PIN INTEGRATED CIRCUIT

16 g
LI

!_F ________________ Ry

NOTCH 1 8

T4 PIN INTEGRATED CIRCUHT

14 8
{
//l
LOCATOR ORI T o W
NOTCH 1 7
DIODES

DIODE SYMBOL

ANODE g CATHQODE

CATHODE

CATHODE

CATHODE CATHODE

CATHODE CATHODE

WIDE
STRIPE

BLACK EPOXY (PLASTIC) TRAMSISTORS

B1-POLAR TRANSISTORS

BCE

FIELD EFFECT
THEANSISTOR

METAL CASE TRANSISTORS

B1-POLAR TRANSISTORS
DUAL

CASE  EZB2CIZE1BICH
FIELD EFFECT TRANSISTORS

CASE 52D2G2G1D1 51

THESE ILLUSTRATIONS DO NOT BY ANY MEANS RBE-
FLECT THE WIDE RANGE OF CONFIGURATIONS AVAIL-
ABLE, BUT RATHER A GENERALIZED ARRANGEMENT
ONLY, AND FOR INFORMATION REGARDING PARTIC-
ULAR FUNCTIONS IT 15 SUGGESTED YOU CONTACT YOUR
FIELD SERVICE ENGINEER.

Figure 8-1. Semiconductor Identification
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soldering heat by using the same length of exposed
lead used for the original part.

8-26. DETAILED TROUBLESHOOTING.

8-27. 'The following troubleshooling tips are cate
gorized according io the various areas of the instru-
ment, These tips can be helpful only after a trouble
is localized to one of these areas. Read the theory of
operation in Section IV to learn how a circuit should
operate. If it appears necessary to calibrate the instru-
ment, refer to Section V for the proper procedures.

8-28. LOW-VOLTAGE POWER SUPPLY. Fuses, test
points for measuring regulated output veltages, and
voltage adjustment controls are located on the low-
voltage regulator assembly. Access to the assembly is
obtained by removing the instrument rear pansl
Each low-voliage supply is fused. The fuses are in
series with the regulator transistors, and all regulated
outpat power flows through the fuse for the respective
supply.

820, Since the +100 V and --100 V supplies are cur

rent fold-back limited, and the +15 V and —126 V
supplies are current limited, an open fuse generally
indicates that frouble exists in the regulator portion
of the supply. If a fuse is open, check the series
regulator transistor, driver transistor, and comparator.

8-30. Troubleshooting the low-voltage supply is
facilitated by removing the power supply from the
oscilioscope. This will provide access to the power
transformer, rectifiers, and filters. Hemoving the
moduale also disconnects the power supply from all
other circuits of the oscilloscope, thus confining the
troubleshooting effort to the low-voltage supply.
The procedure for removing the power supply medule
is explained later in this section of the manual.

WARNING

Lethal voltages are exposed when the
power supply module is operated outside
the oscilloscope mainframe.

8-31. The +100 V supply should be checked first,
since all other supplies use it as a reference. Un-
regulated operation of all of the other supplies may be
the result of a defective +100 V supply. Use the test
points to monitor the regulated output of a supply. If
the +100 V supply is defeciive, verify operation of the
reference supply which is regulated by the 9-volt
zener diode.

Service

8-32, HIGH-VOLTAGE POWER SUPPLY AND RE-
GULATOHR.

WARNING 3

Lethal voltages are exposed when the
oscilloscope is turned on with the high-
voltage power supply cover removed.
High-voltage power supply problems are
usually indicated by no display, a display
that is too bright, an arcing sound, slow
trace shift or blooming, or sudden shifis
in display intensity. Regulator problems
may result in no high voltage or excessive
high voltage.

8-33. If only one high-voltage output is missing, check
the appropriate rectifier and filter circuit, If high velt-
age 1s present but not properly adjusted, refer to the
high-voltage troubleshooting tables.

The CRT post-accelerator lead may have
a high voltage present even if the instru-
ment has been turned off for a long time.
Ground both CRT and HV. Multiplhier
connections to discharge them.

8-34. If no high voltage is present, check the high-
voltage oscillator circuitry. The oscillator supply
voltage, unregulated +27 V, is fused by F3 on the
regulator assembly. The oscillator frequency is ap-
proximately 40 kHz. With the High Voltage Multiplier
output disconnected, (by disconnecting the CRT post-
accelerator lead) the oscillator frequency should
increase to approximately 50 kHz.

8-35. The CRT cathode and grid high-voltage leads
can be disconnecied by removing the CRT socket
This will further isclate the trouble. If it is determined
that the H.V. Multiplier is faulty, it must be replaced
as a complete unit, since it is a sealed assembly.

8-36. DISASSEMBLY INFORMATION.

8-37. COVER REMOCVAL. The ingirument has a two-
piece cover. Remove the covers as follows:

a. Ensure that LINE power switch is OFF and
disconnect power plug from line power source. '

b. Release the three-quarterdurn fasteners located
on each side of the instrument. The cover retainers will
be completely free. Figure 8-2 shows the location of the
fasteners,

c. Loosen two captive screws located on handie
ends.

d. Remove top cover by expanding slightly and
pulling away from instrument.
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LOOSEN 2
CAPTIVE SCREWS

RELEASE 3
FASTENERS ON EACH
EXTEND TILT SIDE

STAND 182T-019

Figure 82, Cover Remouvel

2. Hemove bottom cover by extending tilt stand,
expanding and pulling away from instrument,

f. Remove rear access cover by reieasing single-
quarter-turn fastener. )

8-38. POWER MODULE REMOVAL. The low-voltage
power module includes the power transformer, low-
voltage rectifier assembly, low-voltage regulator as-
sembly, and the series regulators. The entire module

is removabie as a unit which can be further disassem-
hied if desired.

8-89. To remove the power module, disconnect ac
power input, remove the covers and proceed as fol-
tows:

a. Remove four screws located on bottom rear
of instrument.

b. Return instruments to horizontal position and
remove two rear screws. One serew is located on top
of each series regulator heat sink. Do not remove
screws holding rear feet to heat sink or screws located
below rear feet.

¢. Disconneet CRT filament lead connectors
(brown wires) from rectifier assembly using long-
nosed pliers and lifting straight up. {(CRT filament
leads may also be disconnected later, refer o step d.)

WARNING

Filament leads operate at —31560 volts
when pewer is on.
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d. Remove module by grasping filter capacitors
on each side and pressing toward rear of instrument.
If CET filament leads were not previously discon-
nected, be careful to pull module only partially free,
Then disconnect filament leads and remove module.

8-40. CONTROL ASSEMBLY REMOVAL. This assem-
bly includes the calibrator, CRT controls, and LINE
power switch. To remove the controls assembly,
disconnect ac power inpul, remove the covers, and
proceed as foliows:

a. DHsconnect five sguarepin  connections
between cable located on the underside of the nssem-
bly and the Interconnect assembly circuit bosrd.

b. Disconnect eight square-pin connections locat-
ed on the top side of the assembly. Use a long-
nosed pliers and pull connections straight off {o
remove., These consist oft CRT focus (two right-angle
connections), trace alignment {twe connections),
CHT flood-gun (two connections), CRT mesh, {one
connection), and ground {one connection).

¢. Remove four screws from underside of control
assembly. Two screws hold the assembly to the front
casting frame and also hold the focus high-voltage
shield in place. The other two screws are located
approximately at the center of the assemnbly.

d. Grasp the assembly internal to the instrument
and remove with a straight pull toward the front of
the instrument. Do not remove by pulling on knobs,
Be careful that squarepins located on top of the as-
sembly do not catch on front casting frame.

2-41. AL POWER INPUT MODULE REMOVAL. The
power input module contains the line power jack,
Iine filier, fuse holders, and LINE SELECTOR switch.
It may be partially removed for servicing or completely
removed if necessary.

8-42, Partial removal is possible since the cable
carrving ac line power is long enough to expose the
components without disconnecting the cable. To
release the module, disconnect ac power input and re-
move the two screws holding the panel in place. Pull
the module to the rear of the instrument.

8-43. If complete removal is desired, elther remove the
low-voltage power module or open the upper rear
panel. This exposes the ac line power cable con-
nections to the Interconnect assembly. Then discon-
neet six square-pin connections from the cable to the
Interconnect assembly circuit board. The module can
now be completely removed from the oscilloscope,

8-44. SWEEP-GATE ASSEMBLY REMOVAL. The
Sweep-gate amplifier is located on the upper rear
panel of the instrument. It is exposed for servicing by
removing four screws holding the rear panel to the
rear casting frame. (Do not remove rear feet from
panel)} If complete removal is desired, disconnect 12
square-pin connections to the assembly. Five BNC
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connectors and one screw hold the circuit board to
the rear panel,

8-45. GATE AMPLIFIER ASSEMBLY REMOVAL. Dis-
connect ac power input and remove the instrument
top cover. Then proceed as follows:

a. Diseonnect Gate Gut coaxial cable (fwo square-
pin connections) from rear of Gate Amplifier,

b. Hemove two screws from rear casting frame.

¢. Remove by pulling assembly back and pivoting
connector end out of mainframe.

8-48. HORIZOMTAL MODULE REMOVYAL. To remove
the Horizontal module, use the following procedure:

a. Disconnect ac power input and remove the
instrument top cover.

b, Disconnect two horizontal deflection cable pin
connections from CRT nack.

c. Remove two screws holding bottom of circuif
board to oscillescope frame and one screw Jocated ai
top center of circuit board.

d. Remove one screw from front casting frame.

e. Slide module toward front of iInstrument to dis-
connect module and turn rear of module to ouigide
of oscilloscope mainframe.

f. Bend horizontal deflection cable forward and
flat against rear of module.

g. Carefully slide module toward front of instru-
ment for removal.

h. When reinstalling, be certain that horizontal
deflection cable is placed toward front of module be
fore installing. After module is inserted, bend cable
toward rear before making connection to oscilloscope
connector.

8-47, CRT REMOVAL. Remove the CRT as followa:

To prevent personal injury, always wear
a face mask or safety goggles when hand-
ling the CRT. Wear protective gloves and
handle carefully.

a. Disconnect ac power input and remove covers
from instrument.

b. Disconnect CRT post-accelerator lead at
connector mounted on H.V. module. Cable is perma-

Qervice

nently fastened to CRT. Completely discharge CRT
and H.V. Multiplier connections by grounding both
plug and jack,

The CRT post-accelerator lead may have
a high voltage present even if the instru-
ment has been turned off for a long time.
Ground both CRT and H.V. Multiplier con-
nections to discharge.

¢. Remove two screws holding CRT socket
cover to rear panel.

d. Carefully remove CRT socket by gently pry-
ing it loose. If desired, the imstrument top rear panel
may be removed to facilitate socket removal.

e. Disconnect eight CRT neck pin connections.
{see figure 8-20 for connection identifications.)

f Remove four screws which held the front bezel
in piace. These screws are removed from the rear of
front casting frame and are located near each corner
of the CRT.

¢. loosen circular clamp securing CRT shield to
CRT neck.

h. Siide CRT forward out of shield to remove.
Keep one hand on front face of CRT while using other
to slide forward. Exercise care to prevent damage
10 neck pin connections. '

8.48, HIGH-VOLTAGE MODULE REMOVAL. Assem-
bies in the H.V. mudule are separately removable.
However, if it is desired to remove the module, first
remove the CRT, Then proceed as follows:

WARNING

The CRT post-accelerator lead may have
a high voltage present even if the instru-
ment has been turned off for a long time.
Ground both CRT and H.V. Multiplier con-
nections to discharge.

a. Disconnect CRT post-accelerator lead at con-
nector mounted on H.V. module. Cable is permanently:
fastened to CRT. Completely discharge CRT and H.V.
Multiplier connections by grounding both plug and
jack.

bh. Remove cover from module by removing two
SCTEWS.

¢. Disconnect four square-pin connections, Gate

Coax, Focus, Grid, and Cathode leads, located on rear
of H.V, Oscillator and Rectifier assembly.
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d. Disconnect five-pin connector located on rear the Model 182T controls as follows and then procsed
of H.V. Regulator assembly. to tabie &2,
PQwer .................................. O_N
e. Remove six screws holding module to main- b{;A*LE T ARSSNRON OFF
frame top and side struts. IN T_‘h’z\Sﬂ Yo 1 -2 o'clock position
FOCUS. ... Ag necessary
. FINDBEAM .................... as required
8-48. TROUBLESHOOYING PROCEDURE. Horizontal DISPLAY ................... EXT
Horizontal MAGNIFIER . ............... .. X1
Horizontal POSITION ............. Centered
8-50. Table 8-2 through 3-8 provide a guide for trouble- Vertical POSITION ................ Centered
shooting the basic eircuits in a logical manner. Set Vertical Inpat. ... .. .. e None
Table 8-2. Troubleshooting Tree
TURN ON
] ¥
BEAM NO BEAM
¥ ¥ ¥
INTENSITY N FIND BEAM
. IND [
AND/OR FOCUS RS (INCREASE
CONTROLABLE FOCUS CONTROL S B EOLIRED)
Y k ¥ ¥
BEAM IS
GO TO GO TO NO
TABLE 86 TABLE 8-4 A - BEAM
¥ ¥
GO TO GO TO
TABLE 8.5 TABLE 83
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Table 8-8. Froubleshooting Tree

NO BEAM
{(INCREASE
INTENSITY

AS REGUHRED)

CHECK
LVPS
QUTPUTS
{ i
ANY ALL
OUTPUT QUTPUTS
NG OK
¥
¥ .
CHECK
REPALR HYPS
QUTPUTS

[

i

ANY ALL
OUTPUT GUTPUTS
NG oK
¥
v
CHECK
REPAIR UNBLANK
AMPL.

1

p—

QUTPUT OUTPUT
NG oK
Y
¥
SUSPECT
REPAIR OPEN
CRT
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Table 8-4. Troubleshooting Tree

BEAM WITH NO
INTENSITY
CONTROL

MOVE SPOT
OFF SCREEN

ki
CHECK HVPS

1 QUTPUTS \

OUTPUTS ¥ : \ OUTPUTS
HIGH LOw
QUTPUTS
oK
!y L
GPEN O ThaH ' DISCONNECT
VALUE HV gggKET
FEEDBACK PLACE FLOATING
LOOP BESISTOR VM ACROSS
ABRSY 1 MELRESISTOR ’ ;
IN SERIES WITH | 1
CRT GRID (ABRS)
OUTPUTS CUTPUTS
OK LOW
¥ !
REPLACE CHECK FOR
LEAKY LEAKY FiLTER
CRT CAPS OR
LOW VALVE
HV F. B. RES.
(ABRS}
1 ¥ ¥
NO VOLTA <1V DROP-DOES N
DROP GE NOT VARY WITH g};gp
INTERNSITY CONTROL
! Y ¥
8?;% E(:R],%s REPAIR UNBLANK DISCONNECT
OR CRT} AMPL. CRT SOCKET
ki
>V ov
DROP DROP
3
! ¥
CHECK FOR
CIRCUIT REPLACE CRT
LEAKAGE {G-K SHORT}
{FILTER CAPS ECT.)

§-10
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Table 8-5. Troubleshooting Tree
WIEIND BEAM
1. UP OR DOWN
2. RIGHT OR LEFT
BEAM 1S BEAM 1S
UP OR DOWN RIGHT OR LEFT
q Y
CHECK CRT REFAIR
YERTICAL MAIN FRAME
CONNECTIONS HORLZ. AMPL,
¥ ¥
. PROCEED TO
CHECK HORIZONTAL
SLIDE RAIL CEATION
CONNECTIONS OF PLUGIN
¥
PROCEED TO
VERTICAL
PLUG-IN
SECTION
Table 8-6. Troubleshooting Tree
BEAM WITH
INT/FOCUS
CONTROL
CHECK CHECK
VERTICALS o - VERTICAL/
HORIZONTAL HORIZONTAL
POSITIONING SENSITIVITY
/ ; ¥ ¥ \
POSITIONING POSITIONING Posg‘géf %‘T’THE SENS, NG SENS. OK
OK - BOTH NG - BOTH i%(i\;ls' g R BOTH BOTH
ki ki ¥
CHECK LVPS REPA CHECK HVPS
OUTPUTS ﬁ&ﬁ?mmw QUTPUTS
¥

COMPLETE
PLUG-N
CHECKOUT

811/(8-12 blank)
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P

A1A1 %

REF GRID REF GRID REF GRID REF GRID
DESIG Loc DESIG LoC DESIG Loc DESIG LOg
o3} D-3 CR7 £-3 CR14 E-4 CR21 A-B
CcR1 0-3 CR38 B-3 CR15 E-5 CR22 A-B
CR2 C-3 CR39 B-41 CR16 E-4 R B-3
CR3 n-3 CR10 8-5 CR17 E-3 R2 E-3
CR4 Cc-3 CR11 8-4] CR18 E-3 R3 D-4
CRB B-3 CcR12 a4 CcR19 E-3 R4 D-3
CR& B-3 CR13 E-4 CR20 E-3 VR1 Cc-3

182T-023

Figure 8-6. Low Voliage Rectifier, AIAI Component Identification
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Model 1827
Table 8-8. Gote Amplifier Voltage Measurement Conditions

1, Set controis as follows:
LINE power ON.
Plug-ins not installed.

No signal input.

ENT e e e fully CCW
SCALE . e e fully CCW
FOCUS . e e e fully CW
POSITION . . e e e canterad
EXT VERNIEBR .. e e CAL
DS PLAY e e e EXT
MAGNIFIER . . Xl

2. All voltages are referenced to ground.

3. All voltages measured with HP Model 414A Auto Voltmeter.
{160 M& input impedance}.
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cusgey

ing from

% Circuit boards have plated through
component holes. This permits selder-

¢ither side of the board,

A10

REF GRID REF GRID REF GRID
DESIG Loc DESIG LOC DESIG Lo
Cc1 E-3 CR3 8-3 RE C-3
c2 E-3 CR4 B-3 R C-3
c3 -3 : CRS B-3 R7 c-2
C4 E-3 Q1 C-3 A8 B-3
5 A2 | Q2 B-3 R9 B-3
<o 5.3 | Q3 B-3 R0 0D-3
C7 E-3 R1 E-3 R11 B-3
Cc8 c-3 R2 D3 | B12 A-3
CR1 C-3 R3 E-3 R13 C-3
CR2 c-3 R4 D-3

1827-038

8-28

Figure 8-19, H. V. Regulator A10, Component Identification
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1 . 3 UMBLARKING GATE
SWEEP &#z i i 1 H i 13
L' i
©
RS 18 ! CHAPPED BLANKING
|
{NT DISPLAY 1935) {
2100y 3 1
L
<4 2G>—~~—r—1
] (94 )
. 845  VERTICAL
| 3 21 BEAM EINDER
2 .
ALT TRIGGER 6 27> I
|
Q) <7 2>
1 t
10} . G
r———ww-——@ 24 > ey
i
| <y 25
1
1
115 VAC &) 19 2% 1298 115 VAC
o i o . -
AUX D 11 2 100 VDE
Sed
H ]
{4}§ 1975
AUX C Q 12 2 ! —12.6 VDL
£ 93 1902}
B i3 29 +15V0C
AUX i |
| |
i
AUX A a1 1 1 52 4100 YOG
i) i 31 ® 3V BP
asa) tegzaa -
115 VAS i 1% 32 } 116 VAS
|
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i
l 1827-038
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CONNECTIONS SHOWN FROM
PLUG 1M SIGE OF COMNECTOR

Figure 8-21. Spectrum Analyzer Plug-in Connections

Model 182T
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MANUAL CHANGES

This supplement containa important information for correcting manua! errors and for adapting the manual
te instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections.

Make all appropriate serial number related changes indicated in the tables bhelow,

MAMUAL IDENTIFICATION

Modal Mumber: 1827
Date Printed: May 1976
Part Mumber; 00182-80809

Change
Change
Change
Change
Change
Change

My
Change

Mfr

e Serial Prefix or Number ——we— Make Manual Changes ~—e g Serial Prefix or Number ——p— Make Manual Changes e
1705A 1
1751A 1,2
1910A 1,2, 3
1841A 1,2,3 4
2010A 1,2,3.4,56
4 NEW ITEM
ERRATA
Table 6-2. Raplaceable Parts,

Add: A2C8, HP Part No. 0160-3448, C:FXD CER 1000PF TRVDCW, Mir Code 66289,

Change: A5 HP Part and Mir No. to 001 82-60043.
Change: ABR11, HP Part No. 2100-2514, R-TRMR 20K 10% C SIDE-ADJ I-TRN, Mfr Code 011 21, Mir No. A4B.
Change: ABS3, HP Part No. 3101-2265, SWITCH: SLIDE DPDT SUBMIN .BA 125VAC/DC PC, Mfr Code 82388,

Change: A7C3 HP Part and Mfr Na. to 0160-3451.
Change: A10CB, HP Part No. 0160-3622, C:FXD .1UF +80-20% 100VDC CER, Mfr Code 72982, Mfr No.
8131-100-651-1044,

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible, Hewleti-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When

requesting copies guote the manual identification information from your supplement, or the model number and print date from the
title page of the manual.

- MP 18 HP Part and Mir No. to 00182-80C41.

CMP29 WP Part and Mir Ne. to 060182-00223.

S W1 HP Part and Mir No. to 8120-1821.

- ATF1, HP Part No. 2116-0005, FUSE 1.6 A 250V 1.25X .254L, Mir Code 71400, Mir No. MDX 1-8/10.
T A1E2, HP Part No, 2110-0020, FUSE .BA 250V 1 26% 25UL, Mfr Code 71400, Mfr No. MDL 8110.
. A2 HP Part and Mfr No. to 00182-60044.

No. CO16RB102F471KS25-CDH.
. A2VR1 HP Part and Mfr No. to 1802-0041.

Ng. C58206L2.

NOTE

17 March 1980
Page 1 of 14

Printed in {1.8.A.

HEWLETT PACKARD
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Model 182T 00182-90302

ERRATA {Cont'd)

Change: AT0CE, HP Part No. 0180-3443, CFXD 1UF +80-20% 50VDC CER, Mfr Code 72982, Mfr No.
8131-NO72-851.1042.

Add: ATOR14, HP Part No. 0757-0464, RFXD (15MF 80.9K, Mir Cods 01121, M#r No. CC.

Section 8. Schematics and Troubleshooting,

Schematic 4,
Reverse locations of R23 and C7.

Schematic 6,
Add CB, 1000pf capacitor, in paraile] with VB1 as shown in Figure 8.

P i

. N,
7
CRZ
Rg { C8 i
1000 na
10K 2 470K
O SCALE I
E S g &
(8013
Figure 8. _ Figure 9.
Schematic 7,
Change: Value of C8 to .1 uf.
Add: R14, as shown in Figure 9.
CHANGE 1
NOTE

HP Mode! 1827 Displays with serial numbers prefixed
1708A and ahove have been modified for use with the
HP Mode! B7B0A Storage - Normalizer. This modifica-
tion increases the effectiveness of the Display with
Models 8557 A, BE58B, B755A, and 87558 frequency
domain plug-ins, Because of this modification, the
performance of real time plug-ins is not guaranteed
and their use is not recommended.

The name of Model 1827 instruments has been changed from OS.CiLLOSCOPf:' to DISPLAY,

Table 6-2,
A8: Change HP Part No. and Mfr Part No, to 00180-66557 and insert table 1 from this manual change sheet
into 182T manusal. :
Add: J6, HP Part No, 1251-21937, CONN 24F CONT, Mfr Code 71785, Mir Part No. DOM-24W7S.
MP18: Change HP Part No. and Mir Part No. 00182-60041.
MP29: Change HP Part No. and Mir Part No. to 00182.00223.
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Mode! 1827 - 00182-86808

CHANGE 1 (Cont’d)

Table 6-2 (Cont’'d),

Add: WS, HP Part No, 00182-61619, CABLE ASSY: COAX AUX A, Mir Code 28480, Mir Part No, 00182-81818.

Add: W10, HP Part No. 00182-81620, CABLE ASSY: COAX AUX B, Mfr Code 28480, Mfr Part No.00182-61620.

Add: W11, HP Part No. 00182-61621, CABLE ASSY: COAX X-NORM, Mir Code 28480, Mir Part No.
00182-61621.

Add: W12, HP Part No. 00182-61622, CABLE ASSY: COAX Y-NORM, Mfr Code 28480, Mfr Part No.
00182-61622,

Add: W13, HP Part No. C0182-61623, CABLE ASSY: COAX H-BLANK, Mir Code 28480, Mfr Part No.
00182-61623, ’

Add: W14, HP Part No. 00182-61525, CABLE ASSY: COAX INT SWP, Mir Code 28480, Mfr Part No. 00182-61625.

Add: W15, HP Part No, 00182-61627, CABLE ASSY: COAX: SWP RTN, Mir Code 28480. Mir PartNo. 00182-61827.

Add: W16, HP Part No. 00182-61624, CABLE ASSY: COAX AUX C/BLANIING iN, Mfr Code 28480, Mir Part No.
co182-61624.

Add: W17, HP Part No. 00182-61626, CABLE ASSY. COAX Y-NORM J1, Mir Code 28480, Mfr Part No.
00182-61626.

Add: W18, HP Part No. 00182-61628, CABLE ASSY: 8750A MOLEX INTERCONNECT, Mfr Code 28480, Mir Part
No. 00182-51628.

Page 8-15, figure 8-5,

Make changes shown in figure 1 of this manual change sheet.
Page 8-19, figures 8-9 and 8-10.

Replace with figures 2 through 4 from this manual change sheet,
Page 8-30, figure 8-21,

Replace with figure 5 from this manual change sheet.

CHANGE 2

Table 6-2,
A8: Change HP Part No. and Mfr Part No. to 00182-66519 and insert tabie 2 from this manual change sheet
into 182T manual, :
Figure 8-S {page 8-19),
Replace with figure 6 from this manual change sheet.
Figure 8-10 {page B-19),
Reptace with figure 7 from this manual changs sheet.

CHANGE 3

Table 6-2. Replacesble Paris,

Change: A10 HP and Mfr Part No. 00182-66521.

Add: ATOR14, HP Part No. 0767-0464, RESISTOR-FXD €0.9K 1% .125W F TC=0+—100, Mir Code 245486, Mir

Part No. C4-1/8-TCG-8092-F.

Figure B-19. A10 Component Locator,

Add: R14 above and between Q2 and O3, horizontal to edge of circuit board, at grid location B-3.
Figure 8-20. Schematic 7,

Add: A10R14, 90.9K, between base and collector of A10Q2.

CHANGE 4

Section 2. Installation,
Paragraph 2.2.,

Add: This apparatus has been built and tested in accordance with [EC Publication 348; “Safety Requirements
for Electronic Measuring Apparaius”, and has been supplied in good working condition. The present
instruction manual contains information and warnings which must be foliowed by the user 1o assure
the operation of the apparatus and to maintain it in good working condition as far as safety is concerned.
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Model 1827 : _D0182-90808 .

4 Change 4 {Cont'd)

Table 6-2. Replaceable Parts,

Change: A2 HP Part and Mfr No. to 00182-80045.

Change: A2MP3 HP Part and Mir No. 1o 00182-80207.

Change: A2ZMP4 HP Part and Mfr No. 10 001B2-01214.

Change: A2MPS HP Part and Mir No. to 03703-28%91,

Change: AZMPG, HP Part 10 0370-2880, PUSHBUTTON 0.230 IN S0; 0.425 IN HGT, Mfr Code 28480, Mir
Part No. 0370-2830,

Change: A2S1, MP Part No. 3101-2080, RKR BASIC DPFDT 3A 250 VAC SLDR-LUG, Mfr Code 28480 Mir
Part No. 3101-2080.

Change: A4 HP Part and Mir No. to 00182-80046.

Delete: A4XFT,

Add: A4AXFiA, HP Part No. 2110-0865, FUSEHCLDER CAP 12A MAX FOR UL, Mir Code 28480, Mir Part
No. 2110-0565. )

Add: AAXF1B, HP Part No. 2110-05886, FUSEHOLDER-EXTR POST 12A 250V, Mfr Code 28480, Mfr Part
No. 2110-0588.

Add: AAXF1C, HP Part No. 2110-0669, NUT-FUSEHOLDER THREAD M 12.7X1.5DBL, Mir Code 28480,
Mir Part No. 2110-0569.

Change: A4MP1 HP Part and Mir No. 10 00182-80208.

Change: A4S, HP Part No. 2101-229%8, SWITCH-SL DPDT STD BA 250 VAC SLDR-LUG, Mir Code 28480,
Mifr Part No, 3101-2299.

4 Change b

Tabie 6-2. HReplaceable Parts,

Change: A1 MP and Mfr No. to 00182-880049,

Change: ATAY HP and Mir No. 16 00182-86521.

Add: ATA1TC2, HP Part No. 0160-2503, Qty 2, C:FXD CER .0BUF £20% BOOVDCW, Mir Code 28480, Mfr Part
No. 0160-2503.

Add: ATAIC3, HP Part No. 0180-3484, Gty 2, C:FXD ELECT 47UF £5% 200VDCW, Mir Code 28480, Mfr Part
MNo. 0160-3494.

Add: ATAIC4, HP Part No. 0160-3484, C:FXD ELECT .47UF +5% 200VDCW, Mir Code 28480, Mir Part No.
0160-3494.

Add: ATATCB, HMP Part No. 0180-2803, C:FXD CER .08UF £20% 500VDCW, Mfr Code 28480, Mir Part No.
0180-28C3,

Figure 8-8, Schematic 2
Make changes shown in figure 8 of this manual change sheet.

Section VII.  MANUAL CHANGES AND OPTIONS
Paragraph 7-6/CPTION Q03
Change: A1 Part No. 10 00182-60050.
Add: A1A1: Change HP Part No. and Mfr Part No. to GC182-66522.
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Table 1. Reniacesbie Parts for AB, Normalizer Interface {00180-86557)
Ref M
E)eiig HP Part No. TG Descrintion Cofée M#r Part No.
AB 00180-86557 BOARD ASSY:NORMALIZER INTER- 28480 00180-66557
FACE
ABCT 0180-2259 1 C:FXD CER 12 PF 6% 500VDCW 28480 0180-2259
ABC2 0160-3451 1 C:FXD CER 0.01 UF +80~20% 100VDCW: 56289 CO23B101F-
10375256-
cD )
ABCR1 1901-0050 1 DIODE-SWITCHING 2NS 80V 200MA 28480 1801-0050
A8 1250-0257 i JiRE SMEB M PC _ 28480 1260-0257
ABL1 8140-0144 2 L:FXD RF CHOKE 4.7 UM 10% 24226 10/471
ABLZ 0140-0144 L:FXD RF CHOKE 4.7 UH 10% 24226 10/471
ABP1 12561-3875 1 £:8-PIN MALE POST TYPE 27264 22-03-1081
ASON 1854-0404 2 B NPN 28480 1864-0404
ABQZ 1885-0241 4 G:S1FET MOS N-CHAN E-MODE 02910 sD218
ABQ03 1853-0034 1 Q:SIPNP 28480 1853-0034
ABCA 18EL-0241 {:8] FET MOS N-CHAN E-MODE 02910 sD215
ABQB 1854-0404 Q:St NPN 28480 1864-0404
ABCSE 1855-0241 ;81 FET MOS N-CHAN E-MCDE 02910 sn21s
ABQ7 1865-0241 8] FET MOS N-CHAN E-MODE 02910 SD215
ABR1 0698-315% 1 F:FXD MET FLM 2480 OMM 1% 1/2W 16299 C4-1/8-TO-
3481-F
ABR2 0757-0438 2 REXD METFLM 5110 OHM 1% 1/6W 28480 0757-0438
ABR3 0757-0485 2 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757-0485
ABR4 0698-3266 1 R:FXD MET FLM 237K OHM 1% 1/8W 16299 C4-1/8-T0-
2373-F
ABRS 0757-0438 R:EXD MET FLLM 5110 OHM 1% 1/8W 28480 (757-0438
ABRE 0757-0189 4 R:FXDMET FLM 21.5K 1% 1/8W 24546 C4-1/8-T70-
' 2152-F
ABR7 0757-0458 2 R:EXD MET FLM 51.1KK OHM 1% 1/8W | 28480 0757-0458
ABRSB 0767-0165 R:FXD MET FLM 21.5K 1% 1/8W 245486 C4-1/8-TC-
' 2152-F
ABRY 0757-0458 R:EXD MET FLM 511K OHM 1% 1/8W | 28480 0767-0458
ABR10 0767-0199 R:FXD MET FLM 21.5K 1% 1/8W 24648 C4-1/8-TG
2162-F
ABR11 0757-0199 R:FXD MET FLM 21.5K 1% 1/8W 24545 C4-1/870-
2162-F
ABR12 0757-0280 1 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
ABR13 0757-0465 1 R:FXD MET FLM 100K OHM 1% 1/8W 28480 (0757-0465
ABVR1 1802-3082 VR:BREAKDOWN 4.84V 5% 0.4W 04713 $Z10835-86
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Figure 1. Changes to Figure &5, Mainframe Wiring Diagram {Schematic 1}
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Table 2. Reglaceabie Parts for A8, Normalizer Interface {£0182-66519)
Ref i Mir
Desig HP Part No, TG Description Code pfr Part No.
A8 00182-66519 1 BOARD ASSY:NORMALIZER INTERFACE 28480 | 00182-66519
ABC1H 0160-2259 1 C:FXD CER 12 PF B% 500V DCW 284807 0160-2255
ABC2 0160-3451 1 C:FXD CER 0.01 UF +80-20% 100VDCW 562891 CO23B101F-
: 1032525-CD
ABCR1 1801-0060 3 DIODE-SWITCHING ZNS 80V 200MA 28480 1801-0050
ABCRZ 1901-G050 DIODE-SWITCHING 2NS 80V 200MA 28480 1801-0050
ABCR3 1901-0050 DIODE-SWITCHING 2NS 80V 200MA 28480 1801-00560
ABJ1 1250-0257 | J:RF SMB M PC o 28480 1260-0257
ALt 9140-0144 2 L:FXD RF CHOKE 4.7 UH 10% 24226 10/471
ABL2 9140-0144 L:FXD RF CHOKE 4.7 UH 10% 24228 10/471
ABPY 1251-3975 1 P:8-PIN MALE POST TYPE 272684 1 22-03-1081
ABO1 1854-0404 3 O:51 NPN 28480 1854-0404
A3Q2 1854-0404 Q51 NPN 284801 1854-0404
ABQ3 1853-0034 1 Q:5! PNP 28480 | 1853-0034
AgQ4 1855-0020 3 Q:81 JFET N-CHAN D-MODE 284801 1855-0020
ABQSL 1865-0020 :SLFET N-CHAN D-MODE 284806 1855-0020
A8QSE 1855-0404 Qi8I NPN 284380 |- 1855-0404
ABQY 1855-0020 Q:51 J-FET N-CHAN D-MODE 28480 1855-0020
ABR1 0698-3454 1 RESISTOR 215K 1% .125W F TC=0+-100 24546 | C4-1/8-TO-
2163-F
ABR2 0757-0438 4 R:FXD MET FLM 6110 GHM 1% 1/8W 24546 | C4-1/8-TO-
. 5111-F
ABR3 0757-0438 R:FXD MET FLM 5110 OHM 1% 1/8W 24545 1 C4-1/8-TO-
‘ 5111-F
ABR4 0757-010¢ 4 R:FXD MET FLM 21.5K OHM 1% 1/8W 24546 | C4-1/8-T0-
. 2162-F
ABRB 0757-0438 RIFXDMET FLM 5110 OHM 1% 1/8W 24546 | C4-1/8TO-
: ) 51t1-F
ABRS 0757-019S R:FXD MET FLM 21.5K OHM 1% 1/8W 24546 | C4-1/8-TO-
2162-F
ABR7 0757-0458 § R:FXD MET FLM 511K OHM 1% 1/8W 22480 ¢ 07570488
ABRSB 0757-0442 RESISTOR: 10K 1% .125W F TC=0+—100 -24546 } C4-1/8-TO-
‘ 1002-F
ABRY 0757-0458 RFAD MET FLM 511K OHM 1% 1/8W 28480 { 0757-0458
ABR1D 0757-019¢ R:FXD MET FLM 216K OHM 1% 1/8W 245646 | C4-1/8-T0-
2162-F
ABR11 0757-0199 R:FXD MET FLM 218K 1% 1/8W 24546 | C4-1/8-T0-
2152-F
A8R12 0757-0280 1 R:FXDMET FLM 1K OHM 1% 1/8W 28480 1 0757-0280
ABR13 0757-0442 RESISTOR: 10K 1% .12BW F TC=0+-100 24546 | C4-1/8-TO-
1002-F
ABR14 0757-0485 2 R:FXD MET FLM 100K OMM 1% 1/8W 24546 | C4-1/8-TO-
1003-F
ABR15 0757-0485 RIEXD MET FLM 100K OHM 1% 1/8W 24546 | C4-1/8-T0
- 1003-F
ABR16 0698-31562 1 R:FXD MET FLM 3240 OHM 1% 1/8W 16299 | C4-1/8-T0-
.2373-F
ABR17 0757-0438 R:FXDMET FLM 5110 OHM 1% 1/8W 24548 | €4-1/8-T0-
5111-F

11
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Figure 7. Replacement for Figure 8-10 {Schematic 3}
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Figure 8. Additions to Figure B-8 (Schematic 2)
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