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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett
Packard Company further certifies that its calibration measure
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureau's calibration facility.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects
in materials and workmanship. This warranty applies for
one year from the date of delivery, or, in the case of certain
major components listed in the operating manual, for the
specified period. We will repair or replace products which
prove to be defective during the warranty period provided
they are returned to Hewlett-Packard. No other warranty
is expressed or implied. We are not liable for consequential
damages.

Service contracts or customer assistance agreements are
available for Hewlett-Packard products that require main
tenance and repair on-site.

For any assistance, contact your nearest Hewlett-Packard
Sales and Service Office. Addresses are provided at the
back of this manual.
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Figure 1-1. Model 184A and 184B Oscilloscopes
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SECTION I

GENERAL INFORMATION

General Information

)

1-1. INTRODUCTION.

1·2. This manual provides operating and service
information for Hewlett-Packard Models 1 4A and
184B Oscilloscopes. The manual is divided into
eight sections, each covering a specific topic or
aspect of the instrument. All schematics are located
at the rear of the manual and can be unfolded and
used for reference while reading any part of the
manual.

1-3. This section contains complete instrument
specifications, a description of features, warranty
information, data for manual and instrument
identification, and information regarding accessories
available for use with the instrument. Table 1-2
lists and describes the abbreviations used in this
manual.

1-4. INSTRUMENT DESCRIPTION.

1-5. The Model 184A1B (figure 1-1) is a solid-state,
lightweight laboratory and general-purpose variable
persistence storage oscilloscope with plug-in capa
bilities. The instrument is designed to display
complex high frequency waveforms and to measure
alternating and direct-current voltages. Complete
instrument specifications are given in table 1-1.

1-6. The oscilloscope has a high writing speed
combined with a bright, easily viewed, CRT
display. Operating in the FAST mode, the
instrument has a writing speed of 100 cm/usec or
greater. Display brightness is 50 foot lamberts or
more at this speed. This provides a bright visual
display to simplify the measurement of low duty
cycle signals.

1-7. The variable persistence capability is
especially useful for viewing slow-speed signals.
Adjustment of persistence time can provide
viewing of a complete trace with fading sufficient
to prevent interference with the next trace. The
display persistence can readily be adjusted to
eliminate flicker and still provide high resolution.

1-8. The storage feature of Model 184A1B can be
used to store single-shot occurrences for later
viewing or photographing. Comparison of wave
forms can be accomplished by storing several
separate occurrences and later viewing them
simultaneously.

1-9. Model 184A is a cabinet type instrument with
a built-in tilt stand, convenient carrying handle
on top, and feet mounted on both bottom and rear
for either bench or upright operation.

1-10. Model 184B is a rack type instrument with
a built-in tilt stand and bottom-mounted feet. It
may be bench operated or rack mounted. Figure 1-3
provide the outline dimensions.

l-ll. Model 184A1B has solid-state circuitry
throughout for minimum size and weight with
maximum reliability. Power consumption, with
pi ug-ins, is less than ll5 watts at normal line
voltage. The instrument is convection cooled and
designed to operate within specifications at
temperatures between (JOC and 55°C with up to
95% relative humidity at 40°C.

1-12. All power supplies, a calibrator, horizontal
amplifier, gate amplifier, variable persistence
storage circuitry and the CRT are contained in
the instrument. Operation at either ll5V or 230V
ac is selectable by a switch located on the rear
panel of the oscilloscope.

1-13. The Model 1 4A1B is designed to operate
with a number of different plug-ins with real-time
bandwidths up to 100 MHz and sampling band
widths up to 1 GHz. Presently available plug-ins
provide a wide choice of operating capabilities
such as wide bandwidth, dual or four channel
operation, high sensitivity, differential offset,
single or delayed sweeps, and sampling or time
domain relfectometer operation.

1-14. To facilitate servicing, the modular power
supply may be disconnected and removed from
the instrument for access to all components. It
may also be operated from the built-in extender
cable to simplify and speed up maintenance.

1-15. A calibrator provides a square-wave signal
of approximately 1 kHz with a risetime of less
than 3 usec. The calibrator output is available at
the front panel at 10V pop with an accuracy of
±l%. The signal may be used to check horizontal
and vertical deflection factor and to compensate
divider probes.

1-16. The oscilloscope horizontal amplifier accepts
sweep signals from the time base plug-in or an
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external source. The external input bandwidth is
dc to 5 MHz, dc-coupled, and 5 Hz to 5 MHz, ac
coupled.

1-17. Three horizontal deflection factor ranges
are front panel selectable: 1 V/div (Xl), 0.2 V/div
(X5), and 0.1 V/div (XlO). In addition, a vernier
control provides continuous adjustment between
ranges for external inputs. The maximum external
inDut level is 600 Vdc, ac-coupled, with a dynamic
range of ±20V.

1-1. A magnified sweep accuracy of ±5% is
maintained at selectable magnifications of X5 and
XlO; and a front panel BNC connector permits the
use of external deflection signals. The external
input has an input impedance of 1 megohm shunted
by approximately 30 pF.

1-19. A beam finder pushbutton control assists
the operator in rapidly bringing a displaced beam
on screen. Its use reduces vertical and horizontal
amplifier gain to quickly locate trace position.

1-20. External outputs are provided through four
rear panel mounted B C connectors for coupling plug
in derived signals to external equipment. ince
these outputs are dependent upon the plug-ins
utilized, the appropriate plug-in operating and
service manual should be referred to for identi
fication of the output signals available. The
output amplifiers can supply 3 mA, and will drive
impedances as low as 1000 ohms without distortion.

1-21. Connection for input of an external signal
for intensity modulation (Z-axis input) is also
provided at the rear panel. A signal of approxi
mately +2V, 5O-ns pulse width «10 MHz cw)
will blank a trace of normal intensity. The input
resistance is 5100 ohms.

1-22. Pushbutton selection of operating modes
provides a choice of fast or standard writing speeds
for storage and variable persistence operation or
conventional, nonstorage, oscilloscope display. In
addition, stored signals may be quickly erased by
pushbutton operation.

1-23. A continously variable persistence control
allows adjustment of trace storage time for
monitoring constantly changing slow speed signals.
This permits establishing the optimum display
compromise between flicker and response to new
signals. Thus, the trace may be made to remain
long enough to evaluate an entire waveform, yet
fade fast enough to eliminate confusion with
previous signals.

Modell 4A1B

provide the variable per istence and storage
features.

1-26. The graticule used for the fast writing speed
mode is superimposed on the standard writing
speed graticule. Each graticule is X 10 divisions,
with the standard graticule being 0.95 cm per
division and the fa t speed graticule being 0.475
cm per division. The graticule marking is internal
to the CRT, in the same plane as the phosphor,
which eliminates display parallax.

1-27. WARRANTY.

1-28. This instrument is certified and warranted
as stated on the inside front cover of this manual.
The RT is covered by a separate warranty. The
CRT warranty and warranty claim form are located
at the rear of this manual. Should the CRT fail
within the time specified in the warranty, fill out
the failure report form and return it with the CRT.

1·29. In all correspondence with a Hewlett·
Packard Sales/Service office concerning an instru
ment, reference the complete erial number and
model of this instrument.

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

1-30. INSTRUMENT IDENTIFICATION.

1·31. Hewlett-Packard uses a serial number for
instrument identification (figure 1-2). The first
numerical group is the serial prefix number. It
identifies a serie of instruments. The last
numerical group identifies a particular instrument
in the series. The serial number appears on a plate
located on the rear panel.

SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

COMPLETE SERIAL NUMBER

Figure 1·2. Instrument Serial Number

1-33. The information in this manual applies
directly to instruments (as manufactured) with a

1-24. CATHODE-RAY TUBE.

1-25. Model 184A1B uses a post-accelerator
aluminized CRT with two B-by-IO division display
areas. The internal graticule P31 aluminized
pho phor CRT has special internal elements which

1-2

1-32. MANUAL
CHANGES.

IDENTIFICATION AND
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Table 1-1. Model 184A/B peeifications

General Information

)

CATHODE-RAY TUBE AND CONTROLS

TYPE: post-accelerator storage tube; alumi
nized P31 phosphor.

GRATICULE: X 10 div internal graticule,
0.2-div ubdivisions on major axes. 1 div =
0.95 em. X 10 div internal graticule

uperimposed in center of normal scope
graticule (for fast writing speed mode).
1 div = 0.475 em. Front panel adjustment
aligns trace with graticule.

BEAM FINDER: return trace to CRT screen
regardless of setting of horizontal or vertical
controls.

INTENSITY MODULATION: approx +2V, >50-ns
pulse width ("10 MHz cw) blanks trace of
normal intensity. Input R, 5100 ohms.

WRITING MODES: conventional (nonstorage),
standard and fast (variable persistence and
storage). Pressing STORE and either STD
or FA l' provides maximum persistence with
floodguns off for ready-to-write state. CRT
will remain primed and ready to write for
>10 min in STDI TORE and >30 sec in
FA T/STORE.

PERSISTENCE

CONVENTIONAL: natural persistence of P31
(approx 40 u ec).

VARIABLE: from <50 m to >1 min.

STORAGE WRITING SPEED

STANDARD: >0.2 em/usee.
FAST: >100 cm/usec.

BRIGHTNESS

STANDARD: >100 foot lamberts.
FAST: >50 foot lamberts.

STORAGE TIME

STANDARD WRITING SPEED: variable from
>1 min at normal intensity to >10 min at
reduced brightness.

FAST WRITING SPEED: variable from >10 sec
at normal intensity to >30 sec at reduced
brightness.

ERASE: manual; pushbutton erasure takes
approx 300 ms.

HORIZONTAL AMPLIFIER

EXTERNAL INPUT
Bandwidth: dc-coupled, de to 5 MHz, ac

coupled, 5 Hz to 5 MHz.
Deflection Factor: 1 VIdiv in Xl; 0.2 Vldiv

in X5; 0.1 VIdiv in XI0; accuracy ±5%.
Dynamic Range: ±20V.
Maximum Input: 600 Vdc (ac-coupled input).
Input RC: approx 1 megohm shunted by

approx 30 pF.
INTERNAL SWEEP

Magnifier: X5, XlO; accuracy, ±5% (with 3%
accuracy time base).

GENERAL

CALIBRATOR
Type: approx I-kHz square wave, 3 usee rise

time.
Amplitude: 10V POP; accuracy, ±l%.

OUTPUTS: four rear panel emitter follower
outputs for main and delayed gates, main
and delayed sweeps, or vertical and hori
zontal outputs when used with TOR/sampling
plug-ins. Maximum current available, ±3
mA. Will drive impedances ~1000 ohms
without distortion.

WEIGHT (without plug-ins)
Model 1 4A (Cabinet): net, 24 lb (10,9 kg);

shipping, 40 Ib (1 ,1 kg).
Model 1 4B (Rack): net, 26 Ib (11, kg);

shipping, 40 lb (18,1 kg).
OPERATING ENVIRONMENT:' temperature 0°

to +55°C; humidity, to 95% relative
humidity to 40°C; altitude, to 15000 ft;
vibration, vibrated in three planes for
15 minutes each with 0.010-inch excursion,
10 to 55 Hz.

POWER: 115V or 230V +10%, 48 to 440 Hz,
115 watts at normal line with plug-ins.
Maximum mainframe power, 225 VA.

DIMENSIONS: see outline drawing, figure 1-3.

ACCESSORIES FURNISHED: detachable power
cord; metal mesh contrast filter; blue
plastic contrast filter; two probe holders
and rack mounting hardware are supplied
with Model 1848.

* torage time may vary with wide tem
perature changes. Specification is given for
normal room temperature (+22°C).

1-3
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serial prefix as indicated on the title page. If the
serial prefix of your instrument is different from
that on the title page, Section VII of this manual
will describe the changes necessary to adapt this
manual to provide the correct information.

1-34. Technical corrections (if any) to this manual
due to known errors in print are called Errata and
are shown on the manual changes sheet. Also shown
are changes in parts which are applicable to all
instruments should replacement become necessary.
These are indicated as preferred replacement
parts.

1·35. For information on manual coverage of any
HP instrument, contact the nearest HP Sales!
Service office (addresses are listed at the rear of
this manual).

1-36. ACCESSORIES FURNISHED.

1-37. Model 184A!B is provided with two filters:
a screen mesh interference reduction contrast
filter, and a blue plastic contrast filter. Either
filter snaps into place under the light shield to
provide greater contrast and improved viewing
under ambient light conditions. The filter may be
removed if preferred. The metal screen mesh filter
provides RFI reduction.

1-38. A detachable power cord is supplied with
each instrument. The three-conductor power cord
and instrument receptacle conform to International
Electrotechnical Commission (I EC) safety standards.

1-39. Modell 4A1B is supplied with all parts and
hardware required for rack mounting. Refer to

ection II of this manual for installation information.

1-40. Two probe hanger are furnished with each
oscilloscope. Model 184A hangers are factory
installed while probe hangers for the Model 1 4B
are furnished for user installation.

1-41. AVAILABLE ACCESSORIES.

1-42. MOBILE TEST STANDS.

1-43. Hewlett·Packard Testmobiles provide ease
and convenience for moving 180-system oscilloscopes
to different test locations. Model 1119A and 1119C
Testmobiles can also be equipped to provide extra
storage spaces for plug-ins and accessories, which
increases test bench working area. Model 1118A
Testmobile is designed for 180-system cabinet
models and provides continuous height adjustment
from 33 to 43 inches, continuous tilt from -45 to
+45 degrees, and 360 degree rotation with large
3-inch locking wheels for mobility. This folding
tripod, lightweight, testmobile is easy to tran port
to field test sites and store.

1-4
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1-44. Model 1119A and 1119B Testmobiles equip
ped with Model 10479B Tilt Tray or two mounting
plates (HP Part o. 01119-69501) provide mobility
for rack mount 1 O-system oscilloscopes. The
tilt tray may be rotated in 10 degree increments
from -20 to +30 degrees for convenient viewing.
When equipped with the optional mounting plates,
the rack model may be rotated in 1O-degree
increments from -30 to +40 degree.

1·45. For added storage space on the testmobile,
a large storage cabinet (Model 10480A) is available.
This cabinet has a drawer for acce sories, adapters,
and other small items and a helf for storing plug-ins
or other small instruments. Model 104 OA Storage

abinet is available separately or can be ordered
factory installed in Model 1119B Testmobile.
Either the tilt tray or mounting plates are required
to mount a rack instrument on Model 1119A or
B Testmobile.

1-46. Model 1119C and 11190 Testmobiles
provide an easy means of moving 1 O-system
cabinet model oscilloscopes from one test location
to another and provide storage space for extra
plug-ins. The oscilloscopes attach to a support
bracket which allows ±30 degree movement in 10
degree increments. Model 1119C has a lateral
brace that has storage space for small accessories
and Model 11190 has a large storage cabinet (Model
104 OB) factory installed in place of the lateral
brace. Model 10480B contains a drawer for adapters,
etc. and storage space for additional plug-ins.

1-47. COVERS.

1-48. A front-panel cover of fiberglass materials,
HP Model 10166A, can be used to provide front·
panel protection for the cabinet Model 184A. A
metal cover for the rack Model 184B is available
as HP Part o. 5060-0437.

1-49. Model 10167A is a flexible cover made of
vinyl material. It fits over the cabinet Modell 4A
and provides instrument protection during trans
portation or storage. The top of the cover is slotted
for acce s to the carrying handle and has a pocket
on the side for an operating manual and/or probes
and accessories.

1-50. CAMERAS.

1·51. The HP Models 195A, 197A and 19 A
Cameras provide accurate records of oscilloscope
displays. Model 195A is a high-speed camera with
electronic shutter, 8O-mm fl1.3 lens, and 1:05
object-to-image ratio fo~hotographingfast, single
shot traces. A Polaroid@rollfilm holder is supplied
for use with 10000 ASA film. While specifically
designed for use with a high writing speed con
ventional oscilloscope, its many features, such as a
film back that is movable through 11 detented posi-
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tions for multiple exposure • and interchangeable
film back. provide general purpose use.

1-52. Model 197A is a general purpose camera with
an electronic shutter and an ultraviolet light which
illuminate internal graticules, providing accurate
recordings of oscilloscope displays. The film back
can be moved through 11 detented positions for
multiple exposures and the continuous reduction
ratio allows the entire film area to be used. Model
197A is supplied with a Polaroid@pack film back
for Type 107 film. Interchangeable backs on Models
195A and 197A allow selection of a Polaroid@Roll
Film back (Model 10365A), ® Flat Pack back
(Model 10353A), or a Graflok ® 4- X 5-inch back
(Model 10352A).

1-53. Model 19 A is an economical. easy-to-use
camera for general purpose oscillos<;gfe photo
graphy which uses standard Polaroid@ flat-pack
elf-proce sing film. A mirror focus system inter

locked with the battery powered graticule illumi
nation system simplifies focusing and eliminates
the need for focus plates. Most oscilloscope phI 0

graphic application can be solved with this
economical camera.
1-54. SERVICE EQUIPMENT.

1-55. The HP Model10407A Plug-in Extender raises
the vertical and time base plug-ins from the oscillo
scope mainframe to expose components and adjust
men ts for servicing.

General Information

1-56. The HP Model 10411A Horizontal Gain Cali
brator is used to calibrate the Model 184A/B horizon
tal deflection factor without additional test equip
ment.

1-57. The plug-in board extender (HP Part o.
001 4-66513) raise pulse circuit board A8 for trouble
shooting. It is essential for troubleshooting A8 in
Modell 4B instruments.
1-58. BLANK PLUG-INS.

1-,i~J. Blank plug-ins are available for use with
Model l84A. B, They provide the necessary chassis
and interconnection components for installation
of user-de -igned horizontal and/or vertical deflection
cireuitry. Each fits into the oscilloscope plug-in
eompartment, and provides for obtaining operating
power from the oscilloscope power supplies. The
following units are available at the present time:
III' Model 1040 A Vertical Blank Plug-in. HP
!'.lodel 10409A Horizontal Blank Plug in and HP
:\lodl' 104 lOA Dual Blank Plug-in. The operating
pOIv('r which may be obtained from the oscilloscope
lor u_('r designed circuits is listed in ection IV.

1-60. OTHER ACCESSORIES.

).Ii! Cameras, probes. viewing hoods, termi
nation and other accessory items are available for
specialized requirements. Information on these and
the above de cribed accessories may be obtained
from HP Sales ervice offices listed in the rear
of this manual.

)

Table 1-2. Reference Designators and Abbreviations

REFERENCE DESIGNATORS

A - assembly E . misc. electrical part P . plug U · integrated circuit
AT · attenuator, F fuse PS power supply (unrepairable)

resistive termination FL filter 0 - transistor V a vacuum tube, neon
B · motor, fan H hardware A - resistor bulb, photocell, etc.
BT · battery J Jack VA - voltage regulator
C · capacitor K relay AT thermistor (diode)
CP · coupling L inductor S -switch W · cable
CA a diode LS speaker T transformer X • socket
OL · delay line M meter TB terminal board y • crystal
OS · device signaling (lamp) MP mechanical part TP . test point Z · network

ABBREVIATIONS

-9 rfi · radio frequencyA • ampere(s) FET field-eHect n - nano (10 )
ampl • .mplifier(s) transistor (s) nc normally closed interference
assy · assembly no. normally open rm. · root mean square
ampltd • amplitude

g,go (109 )
npn negative-positive· rwv · reverse working

G negatIve voltage
bd a board(s) gnd ground(ed) n. nanosecond
bp bandpass SCA · silicon controlled

H - henry(ies) -12 rectifier-2
hour(s)

p pico (10 ) sec · second(.)c • centl (10 ) hr printed (etched)C a carbon HP Hewlett-Packard pc std · standardcircuit(s)ccw ~ counterclockwise Hz hertz pk peak
coax. · coaxial posi t ive -negative· Irmr a trimmer
coet a coefficient II. - intermediate freq.

pnp
positive -6com · common inti internal pia part of u a micro (10 )

CAT - cathode~ay tube usec · microsecond
kilo (10

3
)

pp peak-to-peakcw · clockwise k prgm programp'v peak inverse V · volts-Id • decl (10 ) Ib pound(s) voltage(s) var • variable
dB • decibel Ipl low·pass filter(s) p. picosecond wi • with-3 peak working wlo · withoutext • external m . milli (10 6 ) pwv

M mega (10 ) voltage wiv - working inverse
F - tarad(s) ms millisecond rf radio frequency voltage

3/70
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General Information

NOTES:

DIMENSIONS IN INCHES AND (MILLIMETERS).

® EIA RACK HEIGHT (INCLUDING FILLER STRIP) •
FOR CA81NET HEIGHT(INCLUDING FEET) ADD i\ (8) TO
EIA RACK HEIGHT.

Model 184A1B
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Figure 1-3. Model 184A and 184B Dimensions
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SECTION II

INSTALLATION

Installation

)

2-1. INTRODUCTION.

2-2. This section of the manual contains inspection
and installation procedures for the Model 1 4A!B
Oscilloscope. In addition, packing and claims
procedures are discussed in the event damage
occurs during shipment.

2-3. INITIAL INSPECTION.

2-4. The instrument was carefully inspected,
mechanically and electrically, prior to shipment.
On receipt, inspect it for any mechanical damage
which may have occurred during shipment and
test the electrical performance.

2-5. Check for physical damage such as bent or
broken parts and dents or scratches. If damage is
found, refer to the recommended claims procedure.
Retain the packaging material for future use.

2-6. Check the electrical performance of the
instrument as soon as possible after receipt. The
performance check is contained in Section V of
this manual. This check will verify that the instru
ment is operating to the specifications listed in
table 1-1.

2-7. The inHial performance and accuracy of this
instrument are certified as stated in the warranty
on the inside front cover of this manual. If the
instrument does not operate as specified, refer to
the recommended claim procedure.

2-8. CLAIMS.

2-9. If physical damage is found or if the instrument
is not within specifications when received, notify
the carrier and the nearest Hewlett-Packard Sales/
Service office immediately. The Sales/Service office
will arrange for repair or replacement of the
instrument without waiting for a claim to be settled
with the carrier.

2-10. The warranty statement for this Hewlett
Packard instrument is on the inside front cover
of this manual. Contact the nearest HP Sales/Service
office for information and assistance with warranty
claims.

2-11. REPACKING FOR SHIPMENT.

2-12. If the instrument is to be shipped to a Hewlett
Packard Sales/Service office, attach a tag to it

showing owner's name, address, instrument model
number and serial number, and a description of the
service required.

2-13. When the CRT is shipped to a Hewlett
Packard Sales/Service office, be sure to follow the
procedure listed below.

When packing the CRT, never place a
storage tube face down. This will place
charged particles on the storage mesh.

a. Follow CRT shipping instructions as out·
lined on cathode-ray tube warranty sheet in back
of manual.

b. Place cardboard on sides and bottom of
shipping carton as shown in figure 2-1.

Figure 2-1. CRT Shipping Container

c. Place label on top of carton "This Side Up".

d. If packing materials for shipping storage
tubes are not available, contact Hewlett·Packard

ompany, Colorado prings Division, 1900 Garden
of the Gods Road, Colorado Springs, Colorado,
U.S.A.

2-1
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2-14. Use the original shipping carton and
packaging materials for reshipment. If they are
not available, repackage the instrument with the
following materials:

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 nonabrasive
material such as polyurethane or cushioned paper
such as Kimpak around all projecting parts).

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

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

Table 2-1. hipping Carton Test Strength

Gross Weight (lb) Carton Test Strength (lb)

up to 10 200
10 to 30 275
30 to 120 350

120 to 140 500
140 to 160 600

2-15. PREPARATION FOR USE.

2-16. POWER REQUIREMENTS.

2-17. The standard Model 184A1B requires a
115V or 230V ±10%, single-phase, 48 to 440 Hz
power source capable of supplying 225 VA
maximum or approximately 115 watts at normal
line voltage with plug-ins installed.

~
Before applying power, check the rear
panel slide switch for proper position,
(115 or 230).

2-18. 115V Operation. This instrument, as shipped,
is ready for operation on 115 Vac. Before applying
power, check the rear-panel slide switch, labeled
SELECTOR, for proper position. It should be set
so the legend 115 is visible. Check the fuse to
determine that it is the proper value to provide
protection for 115V operation of the instrument.

2-19. 230V Operation. If the instrument is to be
operated from a 230 Vac power source, set the rear
panel SELECTOR slide switch to 230. Replace the
fuse with the proper value for 230V operation.

2-2
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2-20. THREE-CONDUCTOR POWER CABLE.

2-21. The ational Electrical Manufacturer's
Association ( EMA) recommends that the instru
ment panel and cabinet be grounded to protect
operating personnel. Model 184A/B is provided
with a detachable, three-conductor power cord which,
when plugged into an appropriate outlet, ground
the instrument. The 0 cilloscope mainframe power
jack and the mating plug of the power cord conform
to International Electrotechnical Commission (IEC)
safety standard .

2-22. When operating Model 1 4A1B from a
two-contact power outlet, use a three-conductor
to two-conductor adapter. Preserve the safety
feature by grounding the adapter flexible (third)
lead. A suitable three-pin to two-pin adapter is
available from Hewlett-Packard. Order HP Part

o. 1251-004 .

2-23. INSTRUMENT MOUNTING.

2-24. Model 184A 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.

2-25. Model 184B is intended for either bench or
rack use. It has a built-in tilt stand and feet
mounted on the bottom for bench use. It may be
rack mounted as described below.

2-26. Bench Use. To use the tilt stand, lift 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 release them from the lock. Pull the stand
toward the front of the instrument. When fully
forward, release the legs and they will lock into
position. The tilt stand will support the instrument
with the front elevated.

2-27. Rack Mounting. A kit for converting the
184B to a rack mount configuration is supplied with
each instrument. Instructions for making the
conversion are given below: ee figure 2-2 for parts
identification.

a. Detach tilt stand by pressing it away from
front feet. Remove all plastic feet by depressing
metal button and sliding feet free.

b. Remove aluminum trim strip from each
side of instrument with thin-blade tool.

c. Attach rack mounting flange in space
where trim strip was removed (use screws provided
with kit). Large notch of flange should be
po itioned at bottom of instrument.
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TRIM STRIP
( ADHESIVE BACK)'-'<;

Figure 2·2. Rack Mounting Procedure

Installation

7000HF-B-19

2-28. INSTRUMENT COOLING.

2·29. This instrument does not require forced·air·
cooling when operated at room temperature or
between 0 and +55 degrees C. ormal air circulation
will maintain a reasonable operating temperature
within the instrument.

2·30. Perforations in the covers provide for the
required air flow. Do not obstruct them. Provide
several inches of clearance around the top, rear and
ides. Adequate air flow from the bottom of the

in trument is provided by the mounting feet.

2-31. CONTRAST FILTER.

2·32. The contrast filters are de igned to be easily
removed from the CRT bezel. Use of a contrast
filter provides comfortable viewing when the
instrument is operated in normal and high ambient
light.

2·33. The contrast filter is located behind the light
shield. When a camera is attached for use, removal
of the filter may be desirable.

2·34. To remove the plastic light shield, squeeze
it at midpoint at top and on bottom. Apply pressure
until upper and lower ears clear the slots in the
bezel. Pull forward and remove.

2·35. Remove the contrast filter, which is held in the
bezel by a loose pressure fit.

2-36. INSTRUMENT COMPATIBILITY.

2·37. Model 184A1B Oscilloscope is de igned
to operate with a wide variety of time base and
vertical plug·ins. Table 3·1 lists the plug·ins currently
available.

Note

Plug·ins specifically designed for use
with the 5QO·MHz Model 183A/B/C/D
Oscilloscope will not fit into or operate
in Model 184A/B. These plug·ins have
a mechanical interlock which prevents
their full insertion into Model 184A/B.
Additionally, Model 184A1B does not
supply the required operating power.

2·3
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1. FOCUS. Adjusts
sharpest trace.

writing beam for

1804 1./8 -R-I

12. I TE SITY. Controls brightness of display.

2. TORE. Retains displayed signal at
reduced intensity for long·time storage.

3. CO V. Selects operation as a conventional
nonstorage oscilloscope.

4. STD. Operates CRT at normal writing
rate with variable persistence.

13. PO ITIO . Coar e adjustment of display
horizontal position.

14. FI E. Fine adjustment of display hori
zontal position.

15. MAG IFIER. Determines gain of hori
zontal amplifier.

or written

5.

6.

7.

FAST. Operates CRT at maximum writing
rate with variable persistence. Indicator
light reminds that inner graticule must
be used for measurement.

ERASE. Removes stored
displays.

PERSI TENCE. Controls endurance time
of displayed signal.

16. PHASE/BANDWIDTH. Selects between
normal full bandwidth operation (BAND
WIDTH) and X-V operation (PHASE).

17. DI PLAY. elects source of horizontal
input signal.

18. AC/DC. elects ac or dc coupling of
external horizontal input signal.

8. STORE TIME. Increases or decreases
length of time display is stored.

9. TRACE AUG . Aligns trace with hori
zontal graticule.

10. A TIG. Adjusts roundness of writing beam.

11. FI D BEAM. Returns display to on-screen
when pressed.

19. EXT INPUT. B C connector for coupling
of external horizontal input signal.

20. LI E. Toggle switch (with indicator
light) for turning oscilloscope on and off.

21. CAL. Provides I-kHz square wave at 10V
p-p.

Figure 3·1. Operating Controls and Connectors
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SECTION III

OPERATION

a. WRITE - To transform an input signal into
a visual display on the CRT screen.

c. STORE . To retain, at normal or reduced
intensity, a display which has been written on the
CRT screen.

d. ERASE· To remove all displays and blooms
which have been stored, or written with persistence,
on the CRT.

used to describe the operation of Model 184A1B.
The definitions of these words and phrases which
apply to this instrument are:

. The brightness of a display
the CRT screen with persist·
speed remaining constant.

b. PERSISTENCE - The length of time a
single sweep written display remains visible on
the CRT screen with intensity and sweep speed
remaining constant.

e. INTENSITY
as it is WTitten on
ence and sweep

f. BLOOM· Visible, nonsymmetrical expansion
and distortion of a display written on the CRT
screen. See figure 3-2A.

g. FADE POSITIVE . The process whereby
the storage mesh gradually charges more positive
and allows flood·gun electrons to penetrate to the

3-3. GENERAL DESCRIPTION.

3-6. Several words and phrases whose definit·
ions may vary slightly from common usage are

3-2. This section contains an explanation
of instrument operating controls, the avail
able modes of operation, operator's checks
and adjustments and step-by-step operating
instructions for most applications.

3-1. INTRODUCTION.

3-4. Model 184A!B is a lightweight, variable
persistence, storage oscilloscope using plug-in vertical
and horizontal modules. High and low voltage power
supplies, a calibrator, the CRT, and circuitry for
the variable persistence and storage operations are
contained in the oscilloscope. A compartment for
the horizontal and vertical plug-ins is located in
the lower portion of Model 184A and in the right·
hand portion of Model 184B. In both models, the
compartment is designed to accept the vertical
plug-in on the left side and the horizontal plug-in on
the right. The plug-in units must be locked together
before being inserted into the compartment. The
operating and service manuals for the plug-ins
contain the procedure for mating and installing
the plug·ins.

3-5. DEFINITIONS.

A. DELAYED GATE OUTPUT. BNC connector for
output of delayed gate signal to external equip
ment.

G. VAH. With STD WRITE SPD set to ENHANCE,
VAR adjusts writing speed of CRT (can be in
creased to approx 10 em/usee).

B. MAIN GATE OUTPUT. BNC connector for out·
put of main gate signal to external equipment.

H. STD WHITE SPD. Selects either normal
(NOHM) standard writing speed, or faster
writing speed (ENHANCE), adjusted by VAR
control.

C. Ground Connector. Provides chassis ground con
nection point. J. Z-AXIS INPUT. BNC connector for input ofCRT

intensification or blanking signal.

D. SELECTOR. Provides for external selection of
line operating voltage.

J. MAIN SWEEP OUTPUT. BNC connector for
output of main sweep signal to external equip
ment.

)

E. FUSE. 115V or 230V operation ac line fuse.

F. Power Connector. 3-wire ae power line input.

K. DELAYED SWEEP OUTPUT. BNC connector
for output of delayed sweep signal to external
equipment.

Figure 3-1. Operating Controls and Connectors (Cont'd.)
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face-plate phosphors, obscuring or obliterating a
stored display. A more detailed description of this
condition is in Section IV, Principles of Operation.

h. BACKGROUND lLLUMI ATIO - A flood
of light-green illumination covering the entire CRT
viewing area. Visible in this illumination is a
darker-eolored, screen-like pattern when the in·
strument is used in the FA T mode. See figure
3-2B.

i. SWEEP-TIME - The time (in seconds,
milliseconds, or microseconds) req uired for the
beam to move horizontally one unit of distance
across the CRT screen when writing a display.

3-7. OPERATING CONSIDERATIONS.

display may be written for storage on the CRT
screen. The STORE mode disconnects the writ
ing and ERASE functions and retains written
displays (at reduced intensity) on the CRT. IN
TE ITY, PERSISTE CE, and ERASE do not
function in the STORE mode.

3-12. When the FAST pushbutton is depressed
and then the ERASE pushbutton is depressed and
released, the storage surface is erased and then
primed (or prefogged) to allow much faster writ
ing on the storage surface. The display, however,
has reduced contrast and fades positive more
rapidly. The contrast and storage time are also
reduced in this mode. When operating in the FAST
mode, the inner (smaller) graticule is used for
measurements.

)

3-B. Prior to operating Model 184A1B, the op
erator must have a thorough understanding of in
strument operation and control functions. This
section should be read in its entirety before at
tempting to operate the instrument.

3-13. CONVENTIONAL OPERATION.

3-14. The oscilloscope operates as a conven
tional, nonstorage, instrument when the display
switch is set to CO V. The persistence is the
natural persistence of P31 phosphor, which is ap
proximately 40 microseconds.

a. Depress TD pushbutton.

3-9. The following are steps that must be taken
each time the instrument is turned on:

c. Set I TE SITY control fully ccw (min
imum intensity).

b. Set PERSISTENCE control fully ccw (min
imum persistence).

3-15. SINGLE-SHOT STORAGE OPERATION.

3-16. When it is desired to store a signal which
may occur at some future time, the oscilloscope may
be primed to accept the signal for automatic
storage. Selection of the operating mode depends
on the expected time during which the signal may
occur. If the signal is expected to occur within
approximately 5 minutes, the maximum writing
speed and storage capability of the instrument
can be utilized by simultaneously pressing STORE
and FAST. If the event may not take place for
as much as an hour or so, the STORE and STD
mode of operation should be used by simul
taneously pressing these pushbuttons.

CRT damage, the following
should be followed every

instrument is operated.

To avoid
procedure
time the

d. Apply power to Model IB4A1B (UNE
power ON).

e. After 3 minutes, the entire CRT viewing
area should be evenly flooded green.

ote

3-17. In both these modes of operation the CRT
will be primed and ready to write when the ERASE
pushbutton is pressed and released. The PERSIST
E CE and STORE TIME are automatically set to
maximum, regardless of the actual position of
these controls.

If there is no green illumination,
turn instrument off and check all CRT
connections.

3-10. DISPLAY SELECTION.

3-1B. To view what has been written in either
of these modes, press the STORE pushbutton.
This will release the STD or FAST pushbutton,
and the display will show what has been written
previously without allowing any additional writ
ing to occur.

3-11. Pushbutton controls select the mode in
which the oscilloscope functions. With ERASE
pushbutton depressed, the other functions are
disconnected, and all stored and persisting dis
plays are removed from the CRT. The STD and
FAST modes are the only conditions in which a

3-19. FRONT PANEL CONTROLS AND
CONNECTORS.

3-20. All operating controls and front panel ad
justments are identified and described in figure 3-1.

)
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The information presented gives the operator a
quick reference regarding the operating function
of each. Additional information regarding some of
these is explained below in greater detail.

3-21. FOCUS AND ASTIGMATISM.

3-22. These controls arc provided to assure uni
form focus of the trace over the entire CRT screen.
To adjust. set the operating mode switch to STD
and PERSISTENCE to minimum (fully ccw). Center
a low-intensity spot on the CRT screen and ad
just FOCUS and ASTIG (screwdriver adjustment)
controls for a small. round sharply focused spot.
Readjustment of the ASTIG control is seldom
required except, for example, when the vertical
plug-in is changed.

3-23. PERSISTENCE AND INTENSITY.

3-24. These controls determine the duration of
afterglow of a display. The PERSISTENCE control
sets the rate at which a display is erased; IN
TENSITY sets the brightness of the trace as it is
written. With a given PERSISTENCE setting. the
actual duration of trace afterglow may be increas
ed by increasing the INTENSITY.

3-25. Since the PERSISTENCE control sets the rate
of erasing a written display. it follows that a
brighter trace will require more time to be erased.
Conversely. a display of low intensity will dis
appear more rapidly. The same principle applies
to a stored display of high or low intensity.

~
The storage mesh of the CRT is not
easily damaged. However, it can he
damaged if high intensity displays are
repeatedly written for long periods of
time. Retained images caused by this
condition can often be removed by
switching to the STD mode and turning
PERSISTENCE to minimum for a
period of from 5 minutes to 24 hours,
depending on the severity of the image.
To avoid this type of damage. use the
minimum INTENSITY required for a
usable display with a given PERSIS
TENCE setting.

3-26. STORE.

3-27. In order to retain whatever is visible on
the CRT. depress the STORE pushbutton. The signal
will be stored at the intensity set by the STORE
TIME control. resulting in a storage time of up
to 10 minutes. The INTENSITY. PERSISTENCE.
FOCUS. ERASE. and HORIZONTAL POSITION
controls do not affect the presentation in the
STORE mode.

Operation

3-28. In some applications. it may be desirable
to show several overlapping traces at once. This
is possible through proper manipulation of the
PERSISTE CE and INTENSITY controls. Simply
obtain the desired multiple trace display in the
mode; then depress the STORE pushbutton.

3-29. A display stored on the CRT when power
is removed from the instrument will remain stored
for several days. In order to observe this stored
display. depress the STORE pushbutton and turn
the POSITION control on the vertical plug-in
counterclockwise prior to restoring power to the
instrument. This prevents a bright spot from being
portrayed on the screen due to the initial surge
from the CRT write gun.

3-30. Several individual waveforms may also be
stored. even though they are written at different
times. Having stored a trace, for instance, the
operator may choose to switch back to STD and
record another trace, etc, prior to erasing. And,
by turning the Model 184A1B power off. one trace
a day can be recorded for a week or more, depend·
ing on total time the instrument is turned on,
as storage time would decrease accordingly.

Excessive intensity for long duration
may damage the CRT storage mesh. The
INTENSITY setting for any sweep speed
should be minimum usable intensity.

3-31. CONVENTIONAL OPERATION.

3-32. Selecting the CON V operating mode disables
the variable persistence and storage features of
the instrument. It will now function as a con
ventional. general purpose. oscilloscope. The PER
SISTENCE control does not function in this mode.
Always adjust INTENSITY in STD mode with min
imum PERSISTENCE. for no blooming; then switch
to CONY. Do not increase intensity beyond this
level while in CONY.

3-33. STANDARD STORAGE MODE.

3-34. Pressing the STD pushbutton conditions the
display for final adjustments before storage. Use the
least INTENSITY and most PERSISTENCE that will
provide a good display. In STD mode. the writing
speed can be enhanced (increased up to approxi
mately 10 cm/usec) using rear panel controls.

3-35. FAST WRITE STORAGE MODE.

3-36. Operation in the FAST mode provides a
more rapid build-up and display of fast. single
shot signals. Since the background illumination
also increases more rapidly. the CRT contrast level
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and storage time are reduced. Operation in this
mode also reduces the display area. The inner
graticule markings should be used for measurements.

3-37. ERASE.

3-38. Depressing the ERASE pushbutton will re
move stored signals from the CRT when either the
STD or FAST pushbutton is depressed. Stored or
written displays that remain visible after erasure
may require several pressings of the ERASE push
button.

3-39. STORE TIME.

3-40. Operation of this control varies the length
of time a displayed signal will be retained for
later display. When set for minimum storage time
and writing in the FAST mode with transfer to
the STORE mode, this time is greater than 10
seconds at normal intensity. The maximum storage
is greater than 30 seconds at reduced brightness.
When writing a display in the STD mode and trans
ferring to the STORE mode, the storage time varies
from I minute (fully ccw setting of STORE TIME)
to more than 10 minutes (fully cw STORE TIME
setting). Light output is inversely proportional
to the STORE TIME selected.

3-41. CALIBRATOR.

3-42. The calibrator has a 10V peak-to-peak
output, negative--going from ground, with an am
plitude accuracy of '1 'lb. The output is a square
wave at a frequency of approximately I kHz. Rise
time of the signal is less than 3 microseconds.
The output is useful for checking vertical and
horizontal sensitivity calibration, and divider probe
calibration.

3-43. TRACE ALIGN.
3-44. A screwdriver adjustment is used to com
pensate for external magnetic fields that may
affect alignment of the horizontal trace with the
graticule. 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 neces
sary.

3-45. FIND BEAM.

3-46. Occasionally the CRT beam may be driven
offscreen by large dc input levels or improper
control settings. Pressing the pushbutton reduces
horizontal and vertical amplifier gains enough to
always return a displaced beam to the viewing
area. This enables the operator to determine the
action necessary to center the display. If necessary,
adjust the INTENSITY control to obtain a visible
trace. Then adjust the horizontal and vertical
position controls to center the trace.

3-4
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3-47. All operating controls function while the
FI D BEAM control is depressed. Obtaining a
centered display may require adjustment of the
deflection factor, horizontal and vertical position,
coupling, trigger level or intensity. If the controls
arc properly set, the display will remain visible
when F[ 0 BEAM is released.

3-48. LINE POWER SWITCH.

3-49. This toggle switch applies or removes ac
line input power to the instrument. \Vhen 0 , an
indicator lamp, located next to the switch, is
lit. 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.

3-50. HORIZONTAL DISPLAY.

3-51. Either of two modes of operation can be
selected with this control. [t selects the origin
of the input signal applied to the horizontal
amplifier. When I T is selected, the input signal
to the horizontal amplifier is obtained from the
time base plug-in. With the DI PLAY control po
sitioned to EXT CAL, the sweep signal input
from the plug-in is disconnected. and the EXT
[NPUT signal is used to develop the display sweep.

Note

Time base plug-ins are normally ad
justed to provide a sweep length greater
than 10 divisions. Refer to the applicable
time base operating and service manual
for adjustment information.

3-52. HORIZONTAL EXTERNAL COUPLING.

3-53. An external input signal may be connected
to the horizontal amplifier via the EXT INPUT
connector when DISPLAY is set to EXT. The
coupling switch located next to the external input
connector is used to select ac coupling (capacitive
coupling) or dc coupling to the amplifier.

3-54. EXTERNAL SENSITIVITY.

3-55. The deflection factor of an external input
signal can be continuously varied to decrease
deflection by a factor of approximately 10 by using
this control. When the vernier is in the maximum
clockwise position (EXT CAL detent), the horizontal
amplifier is calibrated to provide 1.0 VIdiv deflec
tion in the XI magnifier range, 0.2 VIdiv in the
X5 range, and 0.1 V div in the X10 range. Counter
clockwise rotation from the EXT CAL position de
creases the uncalibrated gain.

)
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Figure 3-2. Fade Positive and Background Illumination

3-56. HORIZONTAL MAGNIFIER.

3·57. The MAGNIFIER can be used in both the
internal and external input sweep modes. This switch
controls the gain of the horizontal amplifier in
three steps. When INT DISPLAY is selected and
MAGNIFIER is set to Xl, the displayed sweep
speed is as selected at the time base plug-in.
When switched to X5, the gain is increased five
times, and when set to XIO, the gain is increased
10 times. Time base selected sweep speeds are
thus increased X5 or X10 the indicated sweep
speed.

3-58. When an EXT INPUT signal is selected to
drive the horizontal amplifier, 1 volt of signal
will result in 1 division of deflection in Xl, 5
divisions of deflection in X5, and 10 divisions of
deflection in XI0.

3-59. REAR PANEL CONTROLS AND
CONNECTORS.

3·60. Rear panel controls and connectors are i
dentified and described in figure 3-1. Additional
information regarding these is explained in the
following paragraphs.

Operation

3-61. OUTPUTS.

3-62. Four BNC connectors on the rear panel of
the Model 184AJB are provided to supply signals
from the time base or sampling plug-in to ex
ternal equipment. The low impedance outputs are
isolated from the high impedance input signals.
The period of the signal output is directly related
to the main and delayed sweep speed selected for
the time base plug-in. When used with sampling
plug-ins, the outputs are the vertical and horizontal
signals. Refer to the operating and service manual
for the plug-in to determine signal identification.

3-63. The time base output of the MAIN SWEEP
OUTPUT and the DELAYED SWEEP OUTPUT is
a positive-going ramp of about 5 volts amplitude.
The time base output of the MAIN GATE OUTPUT
and the DELAYED GATE OUTPUT is a negative
going pulse of about 2.5 volts amplitude. These
outputs can supply 3 rnA and will drive impedances
as low as 1000 ohms without distortion.

3-64. AC LINE INPUT.

3·65. A three-conductor power cord is provided
for ae input. A power line ground is obtained
through the power cord. Also located on the rear
panel is the SELECTOR line slide switch which
allows operation from either 115V or 230V ac
line power. Fuses are provided for both 115V and
230V operation, and must be changed to the proper
value when line input is switched.

3-66. PHASE/BANDWIDTH SWITCH.

3-67. A PHASE/BANDWIDTH switch is located
within the instrument on the horizontal amplifier
assembly. The instrument cover must be removed
for access to this switch. Positioning the PHASE/
BANDWIDTH switch to PHASE causes an exter
nal horizontal input signal to be delayed the same
amount of time as the vertical input signal. This
delay allows Model 184A/B to be used for phase
measurement. The switch should always be in the
BANDWIDTH position unless the instrument is
being used for phase measurement.

3-68. Z-AXIS INPUT.

3·69. An external signal can be utilized to control
the CRT intensity. The intensity modulation signal
is applied directly to the CRT intensity gate am
plifier. A pulse of approximately +2V amplitude
and a width of at least 50 nanoseconds or a +2V
continuous wave (cw) input of 10 MHz or lower
will blank a trace of normal intensity. Input of a
negative signal can be used for display intensifi
cation. Approximately -2V will give maximum
intensity.

3-70. STD WRITE SPD AND VAR.

3-71. The STD WRITE SPD switch and VAR ad
justment allow the operator to increase the CRT
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writing speed in the STD mode. By selecting EN
HANCE and adjusting VAR, the writing speed can
be increased up to approximately 10 cm/usee.

3-72. OPERATING TIPS.

3-73. This information is provided to aid the
operator in becoming familiar with the Model
184AJB controls and their functions, and to serve
as a guide for obtaining the desired CRT display.

a. For normal persistence operation, depress
STD pushbutton and turn PERSISTENCE control
fully ccw. lowly rotate INTENSITY control cw
to where no trace blooming appears. Depress
CONY pushbutton; do not increase INTENSITY
while in CONY. If sweep speed is changed, always
check for proper intensity using above procedure.

When not actively using the oscillo·
scope it should be switched to STD
with the I TE SITY and PERSIST
E CE controls set fully ccw. This will
eliminate the possibility of elisplaying
a high intensity signal for an extended
period of time and damaging the CRT
storage surface.

b. For variable persistence operation. press
STD pushbutton. Use minimum INTE ITY and
maximum PERSISTENCE compatible with elisplay.

c. The FAST mode offers increased writing speed
for capturing difficult single-shot elisplays. Scan size
is automatically reduced to the high speed area of
the CRT, maintaining optimum resolution of the elis
play. Calibration is maintained by using the center
graticule provided on the CRT face.

d. Writing speed in STU mode can be increased
to obtain some benefits of FAST mode by setting
rear panel STD WRITE SPD switch to ENHANCE.
To obtain best ENHANCE display, set PERSISTENCE
fully cw and switch STD WRITE SPD to ENHANCE.
Adjust VAR on rear panel to derive same elisplay
background brightness in STD as appears in FAST
mode. Adjust VARin small increments and erase
elisplay after each adjustment.

e. To store elisplay, press STD or FAST push
button, and adjust INTENSITY and PERSISTENCE
for desired elisplay. When elisplay has been written,
press STORE pushbutton.

f. When viewing stored elisplay, rotate STORE
TIME control ccw.

g. To store more than one display, press STD
or FAST pushbutton, set PERSISTE CE fully clock·
wise, and I TEN ITY as required; allow first
display to be written. Set INTE SITY fully counter
clockwise and connect second signal to be stored.

Model 184A B

Reset vertical POSITION if second display is not
to be superimposed on first. Slowly rotate IN
TE SITY clockwise until second display appears.
Press STORE pushbutton.

h. A display which is stored when Model
184AJB power is turned off will remain stored for
several days. To display stored waveform, press
STORE pushbutton, and turn vertical and horizontal
POSITION controls fully ccw before turning power
on. Apply power to Model 184AJB and allow 5
minute warm-up. If stored signal was written in

TD mode, depress STD pushbutton. If stored in
FAST mode, depress FAST pUShbutton. To observe
waveform, depress STORE pushbutton and rotate
STORE TIME control fully ccw.

i. To erase persistent or stored display, set
mode to STD or FAST. Depress and release ERASE
pushbutton.

j. If only portion of slow sweep display is
desired, press TORE pushbutton when trace has
been written to desired point; write gun is blank
ed and written portion is then stored.

k. Use viewing hood, if desired, to improve
screen-display contrast.

3-74. SINGLE-SHOT OPERATION.

3-75. To write or store single-shot phenomena,
a trial setting of I TENSITY is the best approach.
The amplitude of the phenomena and the sweep
time required to display it will affect the per
sistence. For example, with maximum PERSISTE CE
and some settings of I TENSITY, a single-shot
straight-line may bloom. A single-shot signal
with amplitude variations may not cause bloom.

3-76. To determine the best I TENSITY setting,
connect a signal which approximates the sweep
time and amplitude of the single-shot signal to be
written. Set PERSISTENCE fully clockwise and
trigger a single sweep of the test signal. Set the
INTENSITY as far as possible without causing
blooming. Repeat this procedure, varying the IN
TE SITY, until the proper elisplay is obtained.
This setup shouJd give maximum persistence to
the single-shot display. After the signal has been
written, press the STORE pushbutton to retain the
display.

3-77. ingle-shot signals which require a sweep
time faster than 5 microseconds per division can
be written with more brightness by switching to
the FAST mode. The screen will be unevenly il
luminated after erasing when in FAST, figure 3
28. However, I TE SITY can be set high enough
to make the elisplay visible through the il
lumination. A display written in FAST offers less
storage time than a signal written in STD.
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Table 3·1. Available Plugins

Operation

)

Vertical Plug-Ins
Sampling

(Vertical Section)

Model No. 1801A 1803A 1804A 1805A 1806A 1807A 180SA 1810A 1815A!B 1811A

40 4 or 4 or
Bandwidth MHz 50 (30) 50 100 0.5 35 75 I GHz 12.4 GHz 18 GHz

5mV IOmV
Min. deflection (500 uV (1 mV 20mV 5 mV 100 uV IOmV 5mV 2 mV 5mV 2 mV
factor/dlv opt 001 cascad·

cascad- ed)
ed)
2 (opt 2(1 2

Channels 001, 1 1 diff 4 cascad- (both 2 2 2 I 2
cascad· ed) dift)
00)
1 MOl I MOl 1 MOl 1 MOl I MOl 1 MOl 1 MOl 500 500 5011

Input RC 13 pF 12 pF
25 pF 27 pF 25 pF or 500 45 pF 27 pF or 500

Differential yes (with
input yes de offset no yes yes yes yes yes no yes

Time Base Plug-ins
Sampling

TOR(Time Base Section)

Model No. 1820C 1821A 1824A 1825A 1810A 1815A!B 1811A 1818A 1815A!B

Ext Trig 18 GHz 18 GHz
Freq. 150 100 150 150 <1 GHz with trigge with trigger <160 ps <35 ps
(MHz) countdown countdown risetime risetime
Int Trig Determined by Vertical 1 GHz TDR System TDR
Freq. Amplifier Plug·in
Sweep 5 ns· 10 ns' 5 os· 5 ns· 100 ps 10 ps 10 ps Calibrated 1815A
Speedsldiv I sec 1 sec 1 sec 1 see (expand - 1 usee (expand· in feet, calibrated

ed) . 50 ed) . 1 meters, in feet,
usee usee and nano-

Delayed and ~xpand- seconds 1815B
mixed sweel= No Ves ed XIOO Ves No No No calibrated

in meters.
·Includes XIO mainframe magnification.

)

3-78. MAGNETIC INTERFERENCE.

3·79. The CRT is provided with a metal shield
for protection against magnetic fields. Due to the
sensitivity of the CRT, it is possible that the
strong magnetic field from nearby motors, ac line
transformers, etc., may still result in a notice
able beam deflection. In this event, reorient or
relocate the instrument with respect to the in
terfering device.

3·80. PLUG-IN UNITS.
3-81. Model 184A1B requires horizontal and ver·
tical plug-ins. The deflection sensitivity of the CRT
may vary slightly with different units. Plug-in
units should be calibrated when first installed or
when shifted between oscilloscopes. The horizontal
and vertical plug·in uni ts must be locked together
prior to insertion into the mainframe. Consult the
respective plug-in operating and service manual

for operation and capability information. Table 3
1 lists the plug·ins currently available.

3·82. Blank plug·ins, both single and dual, are
available for customer fabrication of specialized
vertical amplifier and time-base plug-ins. Section
I of this manual lists the blank plug-ins that are
available. Customer·designed plug-ins can obtain
operating power from the oscilloscope power supp
lies. Table 4·1 lists the supply voltages and cur
rents available.

3-83. PHASE MEASUREMENT.

3-84. Channel B of multichannel vertical plug·ins
should be used when making phase measurements.
When a different channel is to be used, the
oscilloscope horizontal amplifier should be proper
ly adjusted for that channel. Seetion V of this
manual contains the adjustment procedure. Accurate
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Pigure 3-3. Phase Measurement
phase measurements may be made at frequencies
up to 100 kHz.

3-85. The PHASE/BANDWIDTH switch is located
inside the instrument on the horizontal amplifier
assembly. Access to the switch is obtained by
removing the top right-hand cover of Model 184A.
The switch can be reached in rack model in
struments (Model 184B) by either removing the
top cover or via the plug-in compartment. The
PHASE position of the switch is toward the bottom
of the instrument.
3-86. To measure phase, set the internal PHASE,
BA DWIDTH switch to PHASE and connect the
input signals to the vertical amplifier channel B
input and the oscilloscope EXT INPUT. Set the
D1SPLA Y control to EXT CAL. A display similiar
to figure 3-3 will be observed. The size of the

opening of the display is a relative indication of
the phase difference of the input signals.
3-87. To obtain a more exact measurement of
the phase difference, center the display in the
X-axis and Y-axis. Increased measurement accuracy
will be obtained by using horizontal and vertical
deflection factors which result in maximum dis
play size. The phase shift in degrees is determin-
ed by the following: ( L _ )_ I opemng

"':sin L
total

3-88. As an example, assume that L total is 8
divisions. If L opening is 1 division, the phase
shift is approximately 7 degrees.

Note

Make certain that the switch is re
turned to BANDWIDTH position after
making phase measurements. This will
allow full horizontal bandwidth op'
eration.

3-89. GRATICULE MARKS AND MEASURE
MENTS.
3·90. Two sets of graticule marks are placed on
the CRT display area. Both sets of graticule marks
are 8 x 10 divisions. The inner (smaller) graticule
area is used for measurement when displaying a
signal in the FAST mode of operation and when
viewing a stored signal which has been written
in that mode.
3-91. For convenience in making a risetime
measurement, 10% and 90% points are marked on
the graticules. Pigure 3-4 shows where these points
are located for vertical amplifier plug-ins which
are specified at bandwidths with reference to 8
divisions and to 6 divisions.

+..+

I
10% a 90%

FOR
8 DIV PlUG - INS

~ ... _...-!: ...... :+:.. ...-!: .......-1: ......~ ~_---jl-_+- ....J
, "

I--I:~~~~~~~~~·i=·=·=":f==~-+!.'.:::.... +:.:.:..+:+:.::....+-.::.+j...::... -I-.:::..+~.. .::....t:....:::+i-:.::.-.:j::::.:.::·1i-:-+---+-----J
10% a 90% ' ... ... "

FOR
6 DIV PLUG-INS

I

•

I'.""-A-II

Figure 3·4. Graticule Marking
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)
SECTION IV

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

'8IA-"'-I

Figure 4-2. Secondary Emission Ratio
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Figure 4·1. Simplified CRT Construction

4-. The storage mesh is located between the
collector mesh and the phosphor. The back side of
this mesh is coated with a layer of nonconductive
material. The storage of information takes place on
the surface of this non conductive material (storage
surface).

4-9. The basis for storage of information on the
nonconductive material is the secondary emission
ratio curve shown in figure 4-2. This curve shows the
ratio of the number of electrons leaving the surface
to the energy of the electrons striking the surface.
At an energy of about 40 electron volts (eV), the
number of electrons leaving the surface is equal to
the number arriving.

4-2. This section provides information about the
circuits used in Model 184A B and how they operate.
Since variable persistence and storage techniques
may be somewhat unfamiliar, the basic theory of
storage operation will be explained first to aid in
grasping these concepts. An overall block diagram
is explained next, followed by a detailed description
of the individual circuits.

4-4. The storage CRT used in Model 184A/ B
contains a conventional electron gun with deflection
plates (write gun), an aluminized phosphor
viewing screen, a pair of flood guns operated in
parallel, flood beam shaping and accelerating grids,
a flood beam collimator, a collector mesh, and a
storage mesh as shown in figure 4·1.

4-3_ STORAGE PRINCIPLES.

4·5. The write gun functions as a conventional
electrostatic deflection gun, delivering high velocity
electrons to selected poin ts on the phosphor viewing
screen. The elements which provide storage and
variable persistence are located between the write
gun and the phosphor. It is for this reason we must
pay attention to the intensity level in CO V since
the writing beam goes through these storage
elements.

4·6. The flood guns are physically located just
outside the horizontal deflection plates. A cloud of
electrons is emitted by each flood gun cathode.
These clouds are combined, shaped, and accelerated
by two control grids. It should be noted that under
certain conditions the two electron clouds will
appear as light areas on the viewing screen when the
instrument is first turned on.

4-7. The combined cloud is further shaped and
accelerated by the collimator (a coating on the
inside of the funnel section of the glass). The
positive voltage on the collimator is adjusted so that
the flood-gun electron cloud just fills the CRT
viewing screen. The cloud is further accelerated
toward the storage mesh and viewing screen by the
collector mesh. After passing through the collector
mesh, the flood electrons are further controlled by
potentials on the storage mesh and surface.

)
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4-10. The point where the secondary emission
ratio is equal to unity is called first crossover. If
the surface is bombarded with electrons with more
than 40 eV of energy, the surface potential rises
because more electrons are leaving than arriving.
If the surface is bombarded with electrons with less
than 40 eV of energy, the urface potential decreases
because fewer electrons are leaving than arriving.

4·11. When the ERASE pushbutton is pressed, the
storage mesh is changed to the same potential as
the collector mesh (+ 156V). The storage surface is
also changed to nearly this same potential by
capacitive coupling. Since the surface is then being
bombarded by electrons with energies much higher
than first cross-over energy. the entire storage
potential becomes equal to +156 volts. The surface
ponential cannot increase beyond +L56 volts because
the collector mesh would then repel the emitted
electrons back to the storage surface, tending to
decrease the surface potential.

4-12. When the ERASE pushbutton is released,
(see figure 4-3) the storage mesh is changed to
+3.3 volts and the storage surface follows to the same
potential by capacitive coupling. Thesurface potential
then decays to 0 volt by action of the flood gun
electrons (surface below first crossover, bought to
flood gun cathode potential). After 100 milliseconds,
the storage mesh is raised to + .3 volts and held
there for 200 milliseconds.

Model 184A1B

4-13. The storage surface follows to +8.3 volts
by capacitive coupling, but immediately starts
decaying toward 0 volt by capturing flood gun
electrons. At the end of the 200 milliseconds, the
storage mesh is bought back to +3.3 volts. The
storage surface is consequently reduced from 0 volt
to -5 volts by capacitive coupling.

4-14. ince the write gun electrons reach
the storage surface with energy much higher
than first crossover energy. they charge the
surface in a positive direction wherever
they strike. This charge pattern on the
storage surface remains for a considerable
length of time since the storage material
is a good insulator.

4-15. Those areas of the storage surface
which are charged to near 0 volt allow the
field. created by the high positive potential
on the post-accelerator to reach through
and capture flood gun electrons, accel·
erating them to strike the phosphor viewing
screen, thereby causing the phosphor to
emit light. Thus the pattern of charge on
the storage surface is made visible.

4-16. The secondary electrons emitted by
the storage surface where the write gun
electrons strike must charge the surface
from its erased potential to about -3 volts
before flood electrons can be captured by

(
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Figure 4-3. Storage Mesh and Surface Potentials During Erasure
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the post·accelerator. Thus the writing speed
of the CRT could be enhanced by erasing
the surface to just below this cutoff level.

4·17. This is what the FAST mode does.
The disadvantages of operating in this
mode are reduced storage time and reduced
contrast ratio. The cutoff potentials of
various areas of the storage surface may
not be exactly the same. Thus, the back
ground illumination may not be uniform
when the storage surface is erased in the
FAST mode.

4·18. Figure 4·4 represents the method of
obtaining variable persistence. The unwritten storage
surface after erasure is at approximatley -5 volts.
Those areas of the storage surface which are struck
by electrons from the write gun become charged
to near 0 volt. A +5 volt pulse applied to the
storage mesh moves the unwritten areas of the
storage surface to near 0 volt and the written
areas to near +5 volts.

4·19. While at this potential, the written areas of
the storage surface attract and capture flood gun
electrons, which tends to lower the potential of these
areas. When the storage mesh returns to its normal
level, the storage surface drops 5 volts. The
unwritten areas of the storage surface return to a
-5 volt potential and the written areas return to a
slightly negative potential, somewhat lower (more
negative) than their initial value. This decrease in
potential reduces the ability of the post-accelerator
potential to reach through and capture flood electrons,
thus reducing the trace brightness slightly.

4·20. If this procedure is repeated many times, the
stored trace will eventually be erased. The time
required to accomplish this erasure is controlled by
varying the rate (frequency) of the pulses applied
to the storage mesh.

Theory

4·21. During the time the storage mesh is pulsed
positive, flood electrons are allowed through to the
phosphor viewing screen. Thus a light background
glow is visible when the CRT is used in the variable
persistence mode.

4-22. CONVENTIONAL.

4·23. If the storage mesh potential is reduced to
-32 volts, it acts as a control grid to flood gun
electrons and prevents them from reaching the
phosphor. However, it has little effect on write gun
electrons and allows many of them to reach the
phosphor viewing screen. Some of the write gun
electrons strike the storage surface, charging it
positively toward 0 volt wherever they strike. Thus
the CRT appears to act as a conventional CRT with·
out variable persistence or storage.

4·24. However, when the storage mesh is brought
back to +3.3 volts, those areas of the storage surface
which have been struck by write gun electrons
allow flood electrons to be captured by the post·
accelerator field, and thus display the pattern that
was written on the phosphor while the storage
mesh was at -32 volts.

4·25. In order to view a stored trace for 1 minute
or more, the storage mesh is held at a constant
+3.3 volts. This may be accomplished by reducing
the rate of the variable persistence erase pulses to
zero (corresponding to maximum persistence), or by
actually disconnecting the pulses from the storage
mesh_ The write gun may be turned off if desired,
to prevent additionaJ writing on the storage surface.

4-26. The mechanism which limits viewing time
is the fade positive of the storage surface (entire
screen illuminated). This is caused by positive ions
reaching the storage surface and charging it positive.
The positive ions are generated by flood I(un
electrons striking residual gas molecules in the
CRT. To obtain an extended storage time, the flood

.. 8 .3V
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Figure 4-4. Variable Persistence Storage
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guns should be turned off. This is done in the TORE
mode; however, the flood guns may be turned on
occasionally to permit viewing of the stored trace
at a reduced intensity. The duty cycle of the flood
guns is adjusted by the STORE TIM E control.

4-27. GENERAL DESCRIPTION.

4-28. Model 184MB is an X-Y axis display instru
ment designed to be used with a plug·in vertical
amplifier and a plug·in time base generator, a
sampling plug·in or a TDR plug-in. The instrument
contains the CRT and its controls, the low voltage
and high voltage regulated power supplies, a hori·
zontal amplifier, a gate amplifier, and circuitry for
storage and variable persistence operation. A sweep
gate output amplifier and a calibrator are also
included. The instrument may be operated as a
storage oscilloscope, a variable persistence oscillo
scope or as a standard, general purpose osciJloscope.
Circuit operation in all three modes is described in
this section. Refer to the overall block diagram
(figure 4·5) and the schematics in Section Vlll while
reading the explanation of circuit operation.

4·29. To obtain a useful display on the CRT, three
internal signals are necessary: vertical deflection,
horizontal deflection, and intensity. The signal
required for vertical deflection (Y-axis) of the CRT
is supplied from a plug·in vertical amplifier. This
signal is connected directly from the vertical plug·
in to the CRT vertical deflection plates. The hori·
zontal (X·axis) deflection signal is generated by
the time base plug·in. It is further amplified by
the oscilloscope horizontal amplifier in the main·
frame before being applied to the CRT horizontal
deflection plates.

4·30. The signal for CRT intensification must be
time coincident with the horizontal deflection
signal to increase the CRT brightness as the beam
is swept through the CRT display area. This inten·
sity determining signal is called the un blanking
gate. It is developed in the time base plug-in and
amplified by the gate amplifier for application on
the CRT control grid.

4·31. Signals for horizontal deflection and intensity
modulation may also be applied to the oscilloscope
from external sources other than the plug-in units.
External input jacks are provided for this purpose.

4-32. INPUT POWER.

4·33. Either 115V or 230V ac (tlO%), single phase,
48 to 440 Hz can be applied as operating power.
A rear-panel SELECTOR switch allows operation
from either input line voltage. This switch connects
two windings of the instrumen t power transformer
in parallel for 115V operation, or in series for
230Voperation.

Theory

4·34. With power applied to the power transformer
primary windings, several secondary voltages are
produced. Recified, filtered and regulated as re
quired, they are used as the source of power for
the various circuits of the oscilloscope and for
operation of the vertical and time base plug-ins.

4-35. HORIZONTAL DEFLECTION.

4·36. The horizontal amplifier may be used with
either internal or external deflection signal sources.
Positioning the DISPLAY switch to INT arranges
the circuitry to operate from signals supplied by
the time base plug-in. In this condition, -lOOV
power is applied to the time base plug·in, allowing
it to operate and produce both a sweep signal and
an unblanking gate signal.

4-37. The sweep signal from the time base plug·in
is coupled to the oscilloscope horizontal output
amplifier. Here it is converted to a differential
signal, amplified, and applied to the CRT horizontal
deflection pIa tes.

4·38. Horizontal position of the X·axis sweep
signal is controlled at the input to the first stage
of the horizontal output amplifier. Two potentiometers
are used to provide both fine and coarse positioning
control.

4·39. Horizontal amplifier gain is controlled by the
MAG IFIER switch. Three settings can be selected:
Xl, X5, or XIO. With XI selected, the sweep speed
corresponds to the selected time base plug-in sweep
speed. In X5 operation, the sweep speed is five times
that selected at the time base plug-in; while in
XI0, the sweep speed is ten times that selected at
the time base plug·in.

4-40. The unblanking gate from the time base
plug·in is coupled to the gate amplifier where it is
summed with the Z-axis input and chopped blanking
signals (if they are applied). The resulting signal is
amplified and coupled through the high voltage
supply to the CRT control grid to set the intensity
of the displayed signals.

4-41. At the end of each unblanking gate, the gate
amplifier produces an alternate trigger signal. This
signal is coupled to the vertical plug·in and is a
negative-going pulse. The alternate trigger is used
by the vertical plug-in to synchronize the channel
switching of multichannel vertical plug·ins.

4-42. With the DISPLAY switch set to EXT,
operating power (-IOOV) is removed from the time
base plug·in. Without this -lOOV, the time base
plug-in does not produce an internal sweep signal
or an unblanking gate. The vertical amplifier plug-in
operates normally.

4·5
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4-43. An externally applied signal for horizontal
deneclion may be connected to the EXT INPUT jack.
EXT SENS controls the externally applied signal
and provides a variable gain adjustment for setting
the X-axis display size. The external coupling
switch provides for either direct (DC) or capacitive
(AC) coupling of the external input signal. The ex
ternal signal is then coupled to a preamplifier,
dirrerentially amplified by the output amplifier,
and applied to the CRT for horizontal denection.
Positioning and horizontal gain controls also function
with external input signals.

4-44. CIRCUIT DETAILS.

4-45. INPUT POWER. (See schematic 2.)

4-46. Input line power is supplied by a detachable,
three-conductor power cord. This cord has a standard
plug for wall outlet connection, providing an electrical
ground. Instrument power input is via a rear panel
IEC connector. Both sides of the line power are
filtered immediately at the power input connector.

4-47. The line power transformer has two primary
windings. The rear panel SELECTORswitch connects
these windings in parallel for 115V operation and
in series for 230V operation. Fuse Fl protects against
excessive input current. When changing line voltage,
the fuse must be changed. With the front panel UNE
toggle switch Sl in the ON position, power is applied
to the low voltage power supply transformer and
LINE lamp OSI lights.

4·48. lOW VOLTAGE POWER SUPPLY. (See sche
matic 2.)

4-49. The low voltage supply produces five
regulated voltages for use throughout the oscillo
scope and the plug-ins: +lOOV, +l56V, -IOOV,
+15V and -12.6V. Each supply is referenced to the
+lOOV supply for regulation purposes with the

+lOOV supply referenced to 9-volt temperature
compensated, zener diode AlA2VR2. An unregulated
+27V is produced for operation of the high voltal(e
power supply. The +lOOV and -IOOV supplies are
also fold back current limited, providing short·circuit
protection.

4-50. A simplified block diagram of a typical low
voltage power supply is shown in figure 4-6. Un
regulated alternating current is supplied by the trans
former, bridge rectified and riltered. Changes in
output voltage caused by input voltage variation or
load changes are detected by the voltage 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 decrease resistance when
the output voltage is low. The action of the series
regulator is to maintain output voltage at a constant
level.

4-51. Current sensing takes place simultaneously
with voltage sensing. If the load current increases
above a preset level, the current sensor detects the
increased voltage drop across the series resistor.
This increased voltage causes the driver to bias the
series regulator off.

4-52. +IOO-volt upply. The +lOGV 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.

4-53. One of the secondary outputs of AlTl is
coupled to a bridge rectifier consisting or AlAlCR5
CRB. This ac input is fuJI-wave rectified, filtered by
AlCl, and applied through fuse AlFl to the
regulator assembly. Fusing protects the rectifiers
and transformer if a regulator malfunction results

)
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Figure 4-6. Simplified Low Voltage Power Supply
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in excessive current flow. The regulator supplies
sufficient current to the load to keep the output
voltage at a constant +100 volts. Series regulator
transistor AIQI is used to determine the amount
of current which will be supplied to the load to
maintain the output voltage at +looV. Variations
in output voltage due to changes in load or input
line voltage are sensed by a differential comparator,
AIA2Q3 and AIA2Q4. If the output of the +looV
supply changes, the full amount of the voltage
change is applied to AIA2Q3 by AIA2VR2, and
A IA2Q4 senses only a small part of the change in
output voltage. The +looV adjustment potentiometer
AIA2RIl sets the operating point of AIA2Q4. The
output of the differential comparator is coupled to
driver AIA2QI, amplified and used to control
series regulator AIQI.

4-54. A current limiting function is also part of
the +looV supply operation. All current furnished
by the supply flows through AIA2R4. The voltage
drop across this resistor depends on the amount of
current required. As the current requirements
increase to the limit of the supply capability, the
voltage drop across AIA2R4 is used to set AIA2Q2
into conduction. Since the collector of this transistor
and the output of differential comparator AIA2Q3
and AIA2Q4 are coupled to drive AIA2QI, the
amount of current flowing, as well as voltage varia
tions, controls the operation of series regulator AIQI.

4-55. Resistors AIA2R2 and AIA2R3 are used in
conjunction with AIA2R4 to set up a condition for
current fold back operation. In this type of operating
condition, fully regulated voltage will be provided
to the limit of the supply capability. When current
requirements exceed capability, 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 available at full loading.

4-56. The +looV supply is protected for turnoOn
and turnoOff voltage transients. Diodes AIA2CRI
and AIA2CR2 provide transien t protection for the
differential amplifier, AIA2Q3 and AIA2Q4. To
prevent the +looV supply from going negative in
the event of an accidental short circuit, diode
AIA2CR3 provides reverse voltage protection.

4-57. A separate supply is used to obtain a reference
voltage for the +looV regulator. This supply is used
only within the LVPS regulator_ The ac voltage from
pins II and 12 of AITI is bridge rectified by
AIAICRI-CR4 and filtered by AIAICI. The supply
produces about 80V which is used in the +156-volt
supply and as a reference source for the +looV
regulator. Zener diode AIA2VRI stabilizes the col
lector voltage for AIA2Q3_

Theory

4-58_ +156-volt Supply_ The rectified and filtered
output from diodes AIAICRI through AIAICR4 and
AIAICI is applied across AIAIR3 and breakdown
diode AlAI VRI. Zener action keeps the cathode of
AlAI VRI 56.2 volts more positive than the anode,
which is at +looV. The +156-volt potential at
AlAI VRI is applied to the collector mesh of the
CRT and is also used for the ERASE function.

4-59. +15-volt Supply. This supply provides three
voltages. Approximately 30V Pop is furnished for
time base line synchronization; a rectified and
filtered but unregulated +27V is furnished for
operation of the HV oscillators, and a regulated
+l5V is produced (('IT use in the mainframe and
plug-ins.

4-60. The secondary voltage developed by the
power transformer at pins 13 and 14 is full-wave
bridge rectified by AIAICR9-AIAICRI2 and filtered
by AIC2. Diode AIAICR21 provides reverse voltage
protection_ Series regulator AIQ2 determines the
amount of current supplied to the load to main
tain the output voltage at +15V. Variations in output
voltage are sensed by differential comparator
A IA2Q7 and AIA2Q8. A reference voltage derived
from the +looV regulated supply is applied to
AIA2Q7, while AIA2Q8 samples any change in
output voltage due to load changes. The +15V
adjustment potentiometer AIA2R20 sets the
operating point of AIA2Q8. The output of the
differential amplifier is coupled to driver AIA2Q5
and used to control the series regulator.

4-61. Current drawn from the supply flows through
AIA2RI3. The voltage drop across this resistor is
used to control the conduction of AIA2Q6, which
has its collector coupled to driver AIA2Q5. Thus,
large currents sensed by AIA2Q6 and voltage
changes sensed by the differential amplifier are
both fed to the driver, AIA2Q5, to control series
regulator AIQ2. Protection from turnoOn or turnoOff
transients is provided by AIA2CR4_ Fuse AIF2
protects the LV rectifier and transformer in the
event of a regulator short circuit.

4·62. - 12.6-vo/l upply_ This supply operates in
a manner similar to the +15V supply. Changes in
output voltage are sensed by differential comparator
A IA2QIl and AIA2QI2. Amplified and coupled
to driver AIA2Q9, voltage variations are used to
control the conduction of series regulator AIQ3_
Current limiting action is provided by AIA2R22 and
AIA2QIO. Fuse AIF3 protects against damage due
to regulator failure and AIA2CR5 is used for
voltage transient protection.

4-63. -100-volt Supply. Operation of the -looV
supply is similar to the +looV supply. AIA2QI5
and AIA2QI6 operate as a differential comparator
with AIA2QI6 sensing any change in output voltage.
Transistor AIA2QI4 with AIA2R33 provides current

4-7
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limiting. Current fold back operation reduces the
current output in the event of a short·circuited load.
Voltage and current variations are coupled to
driver AIA2Q13 which is used to control the
conduction of series regulator AIQ4. Adjustment
of the supply output voltage is accomplished with
potentiometer AIA2R40, and diode AIA2CR7
provides reverse voltage protection. The differen·
tial comparator is voltage transient protected by
AIA2CR6.

4·64. Supply Current Available. The oscilloscope
power supplies may be used to furnish operating
power for vertical or time base plug-ins designed
by the user. Table 4·1 lists the maximum current
available from each power supply to the plug-in
compartment of the oscilloscope. There is no
minimum current requirement for any supply.

Table 4-1. Power Supply Current Capability

Power Supply Available at Maximum Safe
Voltage Jl Pin No. Current Available

+100V de 30 160 mA
+15 V de 29 900mA
-12.6V de 28 900mA
-100V de 27 80mA

115Vac 10 & 26 100 mA (See ote)
115Vac 16 & 32 100 mA (See ote)

Ground 8 & 24

Note

With 115/230 line SELECTOR switch
in 115V position and operating the
unit from a 115V line, the total
available current from the primary
winding connections to J 1 is 200 mA
for use with user-designed plug-ins
With 115/230 switch in 230V position
and operating the unit from a 230V line,
the available current from the primary
winding connection to J 1 is 100 mA per
winding. This load should be balanced
between the two windings.

4-65. HIGH VOLTAGE POWER SUPPLY. (See
schematic 7.)

4-66. The high voltage power supply develops
the voltages used for operation of the CRT. The
supply consists of two high voltage oscillators
with their associated high voltage transformers,
rectifiers, ruters and high voltage regulating
circuitry. Operating power for the high voltage
supply is provided by an unregulated +27V from
the low voltage power supply.

4-8
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4·67. The CRT cathode and grid voltages are
provided from one supply and the post-accelerator
high voltage by a second supply. Cathode and grid
supply voltages are regulated by sampling the
supply output voltage and controlling the opera
ting point of the oscillator. Fuse F2 provides
overload protection and A3Cl decouples the high
voltage supplies from the +27V power.

4-68. CRT Post-accelerator Voltage. Transistor
Q3 with the transformer of assembly A9 is used
as an oscillator to generate an ae voltage at
approximately 50 kHz. A feedback winding on the
transformer provides the regenerative coupling
to sustain oscillation.

4-69. The high voltage used for the CRT post
accelerator is also regulated. This is accomplished
by sensing the collector voltage of the post
accelerator oscillator transistor and using this to
control the oscillator drive level. The post-accelerator
is held to approximately 5 kV.

4-70. Variations in voltage at the collector of
Q3 are sensed by the regulator. Since the high
voltage output of the supply depends on the
amount of oscillator drive to the transformer, the
collector voltage is representative of the de output
of the supply. The peak collector voltage is rectified
by A3CR4, filtered and divided across A3R2 and
A3R3. The resultant voltage drives A3Ql, and the
output of A3Ql drives a darlington amplifier
consisting of A3Q2 and Q2.

4-71. The amplifier ou tpu t is applied to the
oscillator, Q3, through the transformer. This
change in drive level to the oscillator results in
action to maintain the output voltage at a constant
level. Thus, fluctuations of the unregulated +27V
supply or of the CRT load are stabilized.

4-72. High Voltage Doubler. The oscillator output
from the transformer is rectified by a voltage
doubler and filtered. The output voltage of approx
imately +5 kV is used as the CRT post-accelerator
voltage. The rectifier-doubler components are
encapsulated as a complete assembly for environ
mental protection. (Should failure of a component
occur, the entire assembly should be replaced.)

4-73. CRT Grid and Cathode Voltages. Transistor
QI and transformer A4Tl operate at about 50-kHz
to develop the CRT grid and cathode operating
voltages. Regenerative coupling to sustain
oscillation is provided by a feedback winding on
the transformer. Separate secondary windings are
used for developing the grid and cathode voltages.
The CRT cathode voltage is half-wave rectified by
A4CR2 and filtered by A6C19. The output voltage
of the supply is established by the oscilloscope
operating mode. When operated in the standard
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(STD) or conventional (CO V) mode, the output
is -1440V. When the instrument is operated in
the FA l' mode, the output voltage is approximately
-2850V. The voltages developed are regulated as
described later in this section.

4·74. The grid voltage is half·wave rectified by
A4CRI and filtered by A4Cl. The lower limit of
display intensity, as determined by the CRT grid
voltage, is set by A6R43, the STD intensity limit
adjustment or by A6R27, the FAST intensity limit
adjustment. (See schematic 4.) The front panel
INTENSITY control (R2) operates to set the inten·
sity of the writing beam to the desired display
level.

4·75. When the instrument is operated in the STD
or CONY modes, the operation of A6Q15 and
A6Q16 provides intensity limiting. Transistor
A6QI5 being in the non·conducting state holds
A6Q16 off placing A6R49 in series between -I2.6V
and the I TENSITY control. Resistor A6R49 limits
the current available to the gate amplifier input.
When the FAST mode is selected, pushbutton
switch A5S1 grounds the input to A6Q15, turning
A6Q16 on. With A6Q16 on, -12.6V is supplied
directly to the INTENSITY control.

4-76. In the STD and CONY modes, a high input
(about +2V) is applied at pin 6 of J2 turning A6Ql1
on. Transistors A6Q12 and A6Q13 are turned off,
turning A6Q14 on, allowing the voltage level from
STD INTENSITY LIMIT, A6R43, to set the CRT
intensity level. In the FAST mode, ground is
applied to pin 6 of J2 reversing the states of
A6Qll, A6Q12, A6Q13 and A6Q14. With A6Q14
off, the CRT intensity limit is controlled only by
FAST I TENSITY LIMIT potentiometer, A6R27.

,'-77. High Voltage Regulator. (See schematic 7.)
A portion of the rectified and filtered CRT cathode
voltage is used to control the conduction of A6Q18.
In TD and CONY operation, the -1440V supply
and the +100V supply are applied across a resistor
network consisting of A6R66, A6RBO, A6R55 and
A6R81. The base level of A6RQ18 is set by the
adjustment of A6R55. Any variation of the -1440V
supply is sensed by A6Q18 and amplified by A6Q19
and A6Q20. The regulator output, as set by A6R55
and controlled by the divided output of the -1440V
supply, is used to control the operating level of the
oscillator through the feedback windingof A4Tl. Any
variation in the high voltage output is used to vary
the oscillator drive and maintain the CRT grid and
cathode voltages at a constant level.

4·78. If, for example, the CRT cathode voltage
tends to decrease (go more positive), a positive
going signal is applied to the regulator. This is
amplified and applied to the base of the oscillator,
Ql. The oscillator then conducts for a greater

Theory

period of time, causing a large voltage change at
the primary of the transformer. This increases the
output voltage to the desired level.

4·79. When the instrument is operated in the FAST
mode, A6Q17 is made nonconducting. Diode
A6CRI2 conducts. This places A6R54 in parallel
with A6R55 (the standard H.V. adjustment) and
A6R56. The base input to A6Q18 goes more posi·
tive, resulting in increasing the regulator output to
oscillator Q 1. This change in input causes the high
voltage output to be approximately -2850V in the
FAST mode.

4-80. Operation in a write-in·store mode (either
FAST/STORE or STD/STORE) acts to slightly
decrease the high voltage output. Cathode voltage
changes about 2%. In the write-in-store mode,
transistor A6Q22 is turned off and A6Q21 conducts.
Additional current flows through A6R81 from the
+100V supply by the series combination of A6R56,
A6R84 and A6Q21. This causes the base of
regulator transistor A6Q18 to go slightly more
negative and results in a slightly reduced high
voltage output.

4-81. GATE AMPLIFIER. (See schematic 4.)

4·82. The simplified block diagram of the gate
amplifier (figure 4·7) illustrates the operation of
the gate amplifier. Refer to it and the schematic
while reading the following explanation.

4·83. The inputs to the gate amplifier are the
unblanking gate from the time base plug·ins, a
chopped blanking signal from the vertical ampli·
fier plug·ins, the storage circuit pulse signal
and an external input Z·axis signal. The output of
the amplifier is used to unblank the display. These
four signals may be present singly or simultaneously,
depending on the control settings and signals
applied.

4·84. The unblanking gate is combined in the low
impedance input circuit of the amplifier with a
current established by the INTE SITY and
DISPLA Y controls. Depressing the FI D BEAM
pushbutton does not affect the intensity of the
display. When the DISPLAY control is set to the
external input position, additional current is
supplied to the gate amplifier from the -IOOV
supply. This establishes an unblanking current level
to compensate for removal of the internal un
blanking signal from the time base plug-in. This
additional current sets a nominal brightness level.

4·85. The gate amplifier senses the summed input
signal current, converts it to a voltage, amplifies
the signal and couples it to the grid of the CRT
write gun. In addition, a portion of the input signal
is differentiated, clipped, and coupled to the

4·9
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Figure 4·7. Gate Amplifier Block Diagram

vertical amplifier plug-in for use as an alternate
trigger signal.

4·86. The signal input currents to the gate ampli·
fier are summed in the low impedance emitter
circuit of A6QI. This current is added to the current
from the INTEN ITY control. The resulting
current is coupled to a complementary feedback
amplifier. This is a current-fed operational ampli·
fier and consists of transistors A6Q4 through A6Q7.

4·87. The large negative feedback from the
collectors of A6Q6 and A6Q7 to the bases of
A6Q4 and A6Q5 results in a complementary
amplifier with a very stable gain. Capacitors A6C3
and A6C4 provide adjustment of the high frequency
feedback and gain. Decreasing the capacitance of
A6C3 decreases the high frequency feedback and
increases high frequency gain; decreasing the
capacitance of A6C4 increases high frequency
feedback and decreases high frequency gain.
Diodes A6CR7 and A6CRB provide voltage break·
down protection for A6Q6 and A6Q7.

4-88. Multichannel vertical amplifier plug·ins
use an alternate trigger signal to initiate channel
switching action. A portion of the summed signal
from A6QI is coupled through emitter follower
A6Q23, differentiated, and applied to A6Q8 and
A6Q9. The signal is clipped, amplified by A6Q8
and A6Q9, and applied to an RC differentiator
consisting of A6Cll and A6R34. The differentiated
signal is amplified by A6QIO and used as the
alternate trigger signal for the vertical amplifier
plug-in.

4·10

4-89. The write gun inhibit input signal to A6QI
from pulse circuit assembly A8 is used to control
write blanking. It operates to hold the gate ampli·
fier off during the period of the ERASE pulse_
The inhibit signal also holds the gate amplifier
off when the instrument is operated in the STORE
mode. The gate amplifier is enabled, however,
when operated in a write-in store mode.

4-90. PULSE CIRCUIT. (See schematic 6.)

4·91. A unijunction oscillator, A8QIO, is the
source of variable frequency pulses which are
applied to A8UI, a monstable multivibrator. The
operating frequency of A8QIO is controlled by
the setting of the PERSISTENCE and STORE TIME
controls. These controls vary the current through
A8Q9 to A8QIO and change the operating
frequency of A8QIO. The output of A8UI is a pulse
train of variable recurrence rate (frequency) with
a constant pulse width of about 28 usec.

4·92. The constant width variable frequency
pulses are applied through two NOR gates, A8U5C
and A8U5A. to transistor A8Q5. The circuitry of
A8Q5 modifies the level of the pulses and introduces
a dc offset. Applied to the CRT storage mesh, this
controls the CRT storage time. An increased pulse
level increases the depth of erasure, thus decreasing
writing speed and increasing storage time.

4-93. Erase. When the ERASE pushbutton is
depressed, the CRT storage mesh is brought up to
the +156V level by the IOQ-ms erase pulse from
assembly A2. This is accomplished by turning A8Q6

I
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on, turning A8Ql7 off and charging A8C4. At the
end of the ERA E pulse, the CRT storage mesh is
returned to a +3.3V level. ASQ6 turns off and A8QI7
is turned on.

4-94. This applies a negative-going pulse to the
basc of A8Q7, turning this transistor off. While
A8Q7 is off, A8C5 is charging. At the end of
approximately 100 ms, as determined by A8C4
A8R35, transistor A8Q7 is turned on. This supplies
a negative pulse to the base of A8Q8, turning it
off. A Q8 is off for approximately 200 ms. The
nonconducting time for A8Q8 is determined by
A8C5 and A R38_ The output of A Q8 is coupled
to A8Q5 through a NOR gate, A8U5A. This
provides the erasing pulses to the CRT storage
mesh.

4-95. During the ERASE interval, or when opera
ting in the STORE mode, the input to A8QI3 is
high. This provides a write gun inhibit signal to
the gate amplifier and prohibits turning on the
CRT write gun. A clean erasure of the storage
mesh occurs since no writing of an input signal
can take place while erasing.

4-96. Store. Operating the instrument in the
STORE mode connects the STORE TIME control
to the variable rate oscillator circuitry of A8Q9
and A8QIO. The resulting variable rate pulses are
supplied through A8UI and OR gate A8U4B to
the base of ASQI2. ormally ASQ12 is cut off and
ASQ22 is saturated, grounding A R59. Potentiometer
A R59 is adjusted for proper bias on the flood gun
grid to give uniform flood illumination. The pulse
train from A8UI turns on ASQI2 which cuts off
A8Q22. The - IOOV through A8R58 is then applied
to the flood gun grid, stopping flood gun electrons.
This cuts off flood illumination, reduces fade-positive
of the display, and gives a long storage time.

4-97. With the instrument operating in a write
in-store mode (STD/STORE or FAST/STORE, the
monostable multivibrator, ABUl, is made non
operational. Therefore, no pulses can be applied
to the storage mesh for erasing or to the flood gun
grid. However, the write gun is enabled and can write
information for storage.

4-98. Write-in-store. Two NAND gates, A8U3A
and A8U3B, form a flip-flop. This flip-flop is used
to remember the operating mode (STD or FAST)
used to write a display_ Output of the flip-flop
provides drive to ASQI6 which serves as the switch
for turning front panel lamp D 2 on or off. When
FAST operation is selected, DS2 is turned on to
advise the operator that the CRT inner graticule
must be used for measurements. The flip-flop also
selects the required collimator adjustment for
FAST or STD operation.

Theory

4-99. A8Ql4 operates in a common base con
figuration and A8QI5 as an emitter follower. They
operate to supply collimator voltage to the CRT
for collimating the beam of flood gun electrons.
To provide an evenly distributed erasure over the
storage mesh, the I-kHz signal from the calibrator
oscillator is used to modulate the collimating
voltage during erasure. The I-kHz signal is applied
to A8U3C, amplified by A8QI and coupled to
A Q14_

4-100. Conventional Operation. During conven
tional nonstorage operation, A8Q2 is off, turning
A8Ql off. A reduced current is provided to the
junction of A8CR2 and A8CR3. Diode A8CR3 is
reverse biased, resulting in -32V being applied
to the CRT storage mesh. This large negative
voltage on the storage mesh prevents flood gun
electrons from reaching the CRT phosphor. How
ever, write gun electrons will go through the
storage me h because they are at a higher energy
level and will write on the phosphor to produce
a visible trace.

4·101. CALIBRATOR. (See schematic 9.)

4-102_ An integrated circuit, A6UI, is used as an
oscillator for developing the CAL lOY output. Two
transistors within A6Ul operate as a muJtivibrator
whose output drives a compensated current steering
switch (also contained in A6U I), and the switch out
put is divided across A6R58 and A6R59 to establish
the calibrator output voltage.

4-103. TRACE ALIGNMENT. (See schematic 7.)

4-104. When the instrument is operated in the
FAST mode, the writing beam is at a higher
accelerating velocity than when in STD or CONY.
This requires a different amount of trace correction
current through the trace align and Y align coils.

4-105. The front panel TRACE ALIG screw
driver adjustment, R6, is used to control trace
alignment current for instrument operation in
the STD and CONY MODES. Operational amplifier
A7U I has an offset input from a fixed voltage
divider and an adjustable input from R6. Additional
offset is switched in when operated in the FAST
mode. The amount of offset is set by adjustment
of A7R65. Transistors A7Q16 and A7QI7 buffer the
output of A7UI to the trace align coil.

4-l06_ Y-axis alignment current in the STD and
and CO V modes is set by adjustment of A7R64.
When operated in the FA 'I' mode, the current is
set by adjustment of A7R63.
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Figure 4·8. Horizontal Amplifier Block Diagram
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4-107. HORIZONTAL AMPLIFIER. (See sche-
malic 3.)

4·108. The input to the horizontal amplifier is
either an internal sweep signal from the horizontal
plug·in or an external input signal applied to the
horizontal EXT I PUT jack.

4·109. Positioning the DISPLAY switch, A5SI, to
I 'I' grounds the input of the preamplifier and simul
taneously disconnects the external signal preampli·
fier from the output amplifier. The internal sweep
signal is then connected through the horizontal DIS·
PLA Y switch to the output amplifier. See figure 4-8.

4-110. With EXT selected, the amplitude of the
signal from the preamplifier is adjustable by rotating
the DISPLAY controL When the control is in the
EXT CAL detent position, the output amplitude of
the amplifier is directly determined by the input
amplitude of the signal connected to the EXT INPUT
jack.

4-111. The selected signal is applied to the out·
put amplifier and summed with a current established
by the horizontal POSITION and FINE controls. A
horizontal MAGNI FIER allows the gain to be
increased by a factor of 5 (X5), a factor of 10 (XIO),
or to be directly related to the amplitude of the
input signal (XI). The resulting current is converted
to a differential voltage signal, amplified, and
applied to the horizontal deflection plates of the
CRT.

4·112. Use schematic 3 as a reference for the
more detailed explanation of circuit operation
which follows.

4·113_ An external signal applied to the pre
amplifier is coupled through a 3:1 divider composed
of A7R2 and A7R3 to the gate of an FET, A7Ql.
The high input impedance of A7QI in conjunction
with the voltage divider and A7RI provides a I·

4-12

megohm load to the external circuit. Transistor
A7Q2 is an emitter follower. The output of A7Q2
is coupled through the horizontal EXT SENS
control and the horizontal OISPLAY switch. The
amount of current supplied to A7Q3 is determined
by A7R9 and the setting of the EXT SE controL

4-114. The bandwidth of the preamplifier is
decreased when the Phase/Bandwidth switch A7S1
is placed in the Phase position. This is accomplished
by connecting A7C3 and A7C4 into the circuit.
The phase shift caused by the decreased bandwidth
compensates for the signal time delay introduced
by the delay line in the vertical amplifier plug-in.
This allows accurate X·Y measurements to be made
up to 100 kHz.

4·115. A vernier balance adjustment, A7Rll, is
used to establish a zero input voltagp reference leveL
This eliminates horizontal dc shift as the EXT SENS
control is operated. The EXT SENS provides a
range of control of the deflection factor when an
EXT I PUT signal is used for horizontal deflection
The control has sufficient range to reduce the
deflection factor by at least X10.

4·116. The input signal to A7Q3 is summed in the
low impedance emitter circuit with a current
established by the horizontal PO 1'1'10 and FI E
controls. The output of A7Q3 has both a static dc
level as determined by the POSITION and FINE
controls and an active level as determined by the
input signal.

4·117. The output of A7Q3 is coupled through
emitter follower A7Q4 to a differential amplifier
consisting of A7Q6 and A7Q7. The low impedance
necessary to drive A7Q6 is provided by A7Q4 and
A7Q5 maintains a similar low impedance for A7Q7.

4·118. The position of the MAGNIFIER switch,
S3, selects between three values of emitter de·
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generation for A7Q6 and A7Q7 and controls the
gain of these stages. As degeneration decreases,
gain increases. The gain selection is accomplished
by the setting selected for the MAGNIFIER control,
with settings of XI, X5, and XIO. Each has an
adjustable element to provide for accurate cali
bration of the gain.

4-119. When XI magnification is selected, A7R40
is used to set the gain. A7R38 sets the gain in X5,
and A7R36 sets the XIO gain. The emitter potentials
of A7Q6 and A7Q7 are balanced by A7R43. This
prevents horizontal de shift as the MAG IFIER
control is switched between ranges.

4-120. The differential signal at the collectors of
A7Q6 and A7Q7 is applied to current-fed operational
amplifiers A7Q8/A7Q9/A7QIO and A7Q11/A7QI21
A7Q13. The amplifier low frequency gain is very
stable because of the large amount of negative
feedback employed. High frequency feedback for
each side of the differential output amplifier is
separately adjustable.

4·121. High frequency feedback from the collectors
of A7Q9/A7QIO to the base of A7Q is controlled
by A7C7 and high frequency feedback from the
collectors of A7QI2/A7QI3 to the base of A7Q11
is controlled by A7C17. The ratio of feedback for
each side of the amplifier is adjusted by A7CI0.
Amplifier output is a voltage used to drive the
CRT horizontal denection plates.

4·122. Diodes A7CR4/A7CR5 and A7CRB/A7CR9
limit the amplifier output to the CRT deflection
plates and prevent overdriving. Diodes A7CR3 and
A7CR7 prevent A7Q6 and A7Q7, respectively, from
saturating,

4-123. Depressing the FIND BEAM pushbutton
disables diodes A7CRB and A7CR9. This blocks the
deflection signal to A7Q8. The differential gain is

Theory

effectively cut in half, and the horizontal denection
of the beam is confined to the limits of the CRT.

4-124. When the instrument is operated in the
FAST mode, the horizontal amplifier gain is reduced.
A7Q14 is normally off and A7Q15 normally on.
Selecting the FAST mode of operation turns A7Q15
off and A7Q14 on. The conduction of A7Q14 activates
relay A7Kl and reduces the amplifier gain. Accurate
setting of the gain is controlled by the fast hori
zontal gain adjustment, A7R16. The de balance of
the amplifier is set by adjustment of the fast hori
zontal balance potentiometer, A7R18.

4·125. SWEEP GATE OUTPUT AMPLIFIERS. (See
schematic 8.)

4-126. The output amplifiers are four emitter
followers, AIOQl through AIOQ4. They provide
isolated outputs of time base, sampling, or TDR
generated signals to rear panel output connectors.
The operating and service manual for the plug-in
will provide information of the characteristics of
the output signals.

4-127. .The four time base signal inputs to these
amplifiers are the main sweep. delayed sweep. main
gate and delayed gate. The emitter followers convert
the high impedance input signals to low impedance
outputs and isolate the time base signals from
external equipment.

4-128. The time base outputs available at the
MAl WEEP OUTPUT and the DELAYED SWEEP
OUTPUT connectors arc positive-going ramps of
about 5 volts amplitude. The time base outputs at
theMAl GATE OUTPUT and the DELAYED GATE
OUTPUT are negative-going pulses of about 2.5
volts amplitude. These outputs can supply 3 mA
and will drive impedances as low as 1000 ohms
without distortion.
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Performance Check and Adjustments
'Table 5-1. Recommended Test Equipment

Model 184A/B

Instrument Recommended Required Required

Type Model Characteristics For

voltmeter HP 738 AR, 1V, 2V and 10V pop ±0.2% Calibrator Check

calibrator 69208,or Horizontal Magnifier Check
E02-738 8R

monitor HP 18OC/D w/1801A Sensitivity 1 V/div Calibrator Check

oscilloscope and 1820C plug-ins Sweep speed < 3 usee Gate Amplifier Response
Sweep ou tpu t Adjustment

Collimation and Writing
Rate Adjustment
Transient Response
Adjustment

10: 1 divider probe HP 100048 ±3% Gate Amplifier Response
Adjustment

constant amplitude Tektronix 50 kHz-50 MHz, 10V pop Horizontal Bandwidth Check
signal generator Type 190B/191 Horizontal Linearity Ad-

justment
Write-in-store Adjustment
Fast Vertical Gain Ad-
justment
Collimation and Writing
Rate adjustment

digital voltmeter HP 3440A ±100 Vdc, ±.05% Low Voltage Power Supply
w/3441A or 3444A Adjustment
plug-in High Voltage Power Supply

Adjustment

1000: 1 divider HP K05-3440A 1500 Vdc, High Voltage Power Supply
probe Adjustment

square wave HP 211 B 200 kHz, 1V POp Transient Response
generator Adjustment

oscillator HP 200 CD 8 kHz-loo kHz, 10V Pop Phase Adjustment
Trace Alignment Adjust-
ment
Write·in-store Adjustment

horizontal gain HP 10411A No substitute Horizontal Gain Adjustment
calibrator

resistor: 40K ohms HP Part No. 1/10%,1/'NI Horizontal Gain Adjustment
0698-6101 (Alternate Procedure)

time mark generator HP 226A 1-ms markers Horizontal Gain Adjustment
(Alternate Procedurel

50-ohm tee UG294B/U BNC Phase Adjustment

screwdriver HP 8710-0900 Posidrive Cover Removal

7000-A·19A
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Model 184A1B Performance Check

) SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This seetion provides a performance check
procedure w determine if Model 184A1B is
operating within specifications and a procedure
for adjustment and calibration_ Physical location
of the adjustments is shown in a foldout photograph
at the end of this seelion and next w the adjustment
procedure.

f. Set line voltage SELECTOR swilch, located
on rear panel, to desired power line operating
voltage (1l5V or 230V ac).

g. Connect instrument to line power source
and apply power by turning LINE power swilch 0 .

h. Entire screen should be evenly illuminated
after 3 minutes.

5-3. TEST EQUIPMENT. I. Allow 30 minutes for warm·up.

5-10. CALIBRATOR CHECK.

a. Set Model 184A1B controls as follows:

EXT
INPUT

"",,/1-,,- I

MODEL 184A/8

OUTPUT

Figure 5-1. Calibrawr Check

YERT

INPUT

MONITOR
CSCI LLOS COPE

VOL TMETER

CALIBRATOR l-- ~f'C--------- .....

b. Connect lOV Pop signal from voltmeter
calibrator w EXT INPUT (figure 5-1).

MAG IFIER _ X5
DISPLA Y _ EXT CAL
coupling AC
operating mode STD

5-7. Ii is desirable w do the performance check
in the sequence given since succeeding steps depend
on control sellings and resulls of previous steps. If
desired, the checks may be accomplished individually
by referring w the preliminary control sellings and
the preceding steps.

5-6. The purpose of the performance check is w
determine if the instrument is operating within the
specifications listed in table I-I. This check may
also be used as part of an incoming quality assurance
inspection, as a periodic operational check or to
verify operation after repairs or adjustments have
been made.

5-5. PERFORMANCE CHECK.

5-4. Recommended test equipment is listed in
table 5-1. Test equipment havin" the required
characteristics may be substituted. Use recenlly
calibrated equipment w ensure proper resulls_

5-9. PRELIMINARY SETUP.

5-8. A performance check record is included at
the end of these checks. As the initial performance
check is accomplished, the aelual readings should
be entered on the form_ The form may be removed
from the manual and tiled for future reference.
Readings taken at a later date can be compared
with the original performance check results.

)

a. Install time base and vertical amplifier
plug-in unils in Model 184A1B.

c. Obtain horizontal trace by adjusting INTEN
SITY. FO US and PO ITlO controls.

)

b. Setl TE lTY fully ccw.

c. Set PERSISTENCE fully ccw.

d. Set STORE TIME fully ccw.

d. Adjust DlSPLAY w obtain displayed trace
of exaelly 10 divisions.

e_ Disconnect voltmeter calibrawr from EXT
PUT. Do not disturb DISPLAY_

e. Depress STD pushbutwn. f. Connect CAL IOV output 10 EXT INPUT.

5-1



Performance Check

g. Note displayed trace of 10 '0.1 divisions.
Trace should be set at low intensity to permit
viewing sharply focused spots at both ends of trace.

h. Disconnect CAL lOY output from EXT INPUT.

i. Observe CAL IOV output using monitor
oscilloscope.

j. Measure risetime of calibrator waveform
(negative-going leading edge). It shall be 3 usec
or less. Risetime is measured at 10% to 90%
amplitude points.

k. Disconnect monitor oscilloscope.

Model 184A1B

I. et INTENSITY fully ccw.

5-12. HORIZONTAL BANDWIDTH CHECK.

a. Connect 50-kHz signal from constant ampli
tude signal generator to EXT INPUT (figure 5-3).

b. Set MAG IFIER to Xl.

c. Obtain display by adjusting INTENSITY.

d. Adjust output of constant amplitude signal
generator to obtain displayed trace of exactly
10 divisions.

1...../1_ .. _4

MODEL 184A/BI. Set INTENSITY fully ccw.

5-11. HORIZONTAL MAGNIFIER CHECK.

a. Set Model 184A1B controls as follows:

MAGNIFIER Xl
DISPLAY...................•...... EXT CAL
operating mode STD

De>- EXT CONSTANT

~PUT AMPLITUDE SIGNA
GENERATOR

OUTP~

L

b. Connect 10V pop signal from voltmeter
calibrator output to EXT INPUT (figure 5-2).

MODEL 18.. AlB

B EXT
~UT VOLTMETER

1]0 CALIBRATOR

OUTP~T

I

l'''AlI-'' -s

Figure 5-2. Horizontal Magnifier Check

c. Obtain display by adjusting INTENSITY cwo

d. Note displayed trace of 10 '0.5 divisions.

e. Set MAGNIFIER to X5.

f. Set voltmeter calibrator for output of 2V pop.

g. Note displayed trace of 10 >0.5 divisions.

h. Set MAGNIFIER to XI0.

i. Set voltmeter calibrator for output of 1V pop.

j. Note displayed trace of 10 '0.5 divisions.

k. Disconnect voltmeter calibrator.

5-2

Figure 5-3. Horizontal Bandwidth Check

e. Set constant amplitude signal generator for
output frequency of 5 MHz_

f. Note displayed trace of 7.1 divisions or
greater. (If displayed trace is approximately 2 div
isions, check position of Phase/Bandwidth switch
located in horizontal amplifier. It should be in
Bandwidth position.)

g. Set MAGNIFI ER to X5.

h. Set constant amplitude signal generator for
output frequency of 50 kHz.

i. Adjust output of constant amplitude signal
generator to obtain displayed trace of exactly 10
divisions.

j. Set constant amplitude signal generator for
output frequency of 5 MHz.

k. Note displayed trace of 7.1 divisions or
greater.

I. Set MAGNIFIER to XIO.

m. Set constant amplitude signal generator
for output frequency of 50 kHz.

n. Adjust output of constant amplitude signal
generator to obtain displayed trace of exactly 10
divisions.

(
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o. Set constant amplitude signal generator for
output frequency of 5 MHz.

p. Note displayed trace of 7.1 divisions or
greater.

q. Disconnect constant amplitude signal gen
erator.

r. Set INTENSITY fully ccw.

5-13. BEAM FINDER CHECK.

a. Adjust INTENSITY and POSITION to obtain
display.

b. Set POSITION fully ccw.

c. Depress FIND BEAM pushbutton.

d. Observe that display appears on-screen.

Note

Beam intensity is not increased when
FIND BEAM is depressed. Use INTEN
SITY to set viewing level.

5-14. PERSISTENCE AND STORE TIME CHECK.

a Set Model I 4AJB controls as follows:

DISPLAY INT
MAGNIFIER Xl
operating mode . . . . . .. . .. .. . .. . . . . . . . . .. STD
PERSISTENCE fully ccw

b. Set vertical amplifier plug-in controls as
follows:

display A
volts/div 0.5
input coupling AC

c. Set time base plug-in controls as follows:

sweep display (if applicable) MAIN
timediv . . . . . . . . . .. . 0.1 sec
sweep mode AUTO
trigger source INT
trigger coupling AC

d. Slowly rotate I TENSITY cW until spot
just appears. If necessary, use POSITION and
vertical amplifier position control to display spot
on-screen.

e. Observe tail on spot. Tail shall be no longer
than 1/2 div anywhere on display.

f. Slowly rotate PERSISTENCEcw. Length of tail
shall increase with cw rotation of control.

Performance Check

g. Set time base for sweep speed of 50 I-'sec/
div.

h. Set PERSISTENCE fully cw and INTEN
SITY fully ccw. Display shall remain visible for
1 minute.

i. Depress STORE pushbutton.

j. Set STORE TIME fully ccw. Display shall
remain visible at slightly reduced intensity.

k. Rotate STORE TIM E cwo Display intensity
shall decrease with cw rotation and extinguish
when fully cwo

I. Depress STD pushbutton.

m. Press ERASE pushbutton. Display shall be
dark, except for possible few small brilliant spots
(figure 5-4).

... ....
-

, I ---
--- -

~ ...,j

lI·to_olM I.J

Figure 5-4. Brilliant Spots in CRT Display

n. Rotate INTENSITY slowly cw until display
is at normal viewing intensity, then fully cew.

o. et PERSISTENCE fully ccw. Display back-
~'round shall become illuminated and displayed
signal shall disappear.

p. Rotate PERSISTENCE fully cwo Display
background shall become dark.

q. Set time base for single sweep operation.

r. Rotate INTENSITY control cw until spot just
appears at left edge of display or until fully cwo

s. Press ERASE pushbutton.

t. Trigger sweep with time base reset control.
If necessary, vary time base trigger level control
to trigger sweep. (Adjust FOCUS as required to
obtain sharpest trace.)

5·3
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ote

Use single sweep operating mode to
ohtain sharply focused display. Press
ERASE pushbutton after each display.
Slightly readjust FOCUS, and retrigger
sweep. Repeat as necessary, erasing
each time FOCUS is changed.

u. Depress STORE pushbutton and set TORE
TIME fully cwo

v. After 10 minutes, press STD pushbutton. Dis·
play shall be visible.

w. Press ERASE pushbutton.

x. Rotate INTENSITY fully ccw.

y. Depress FAST pushbutton.

z. Set time base for sweep speed of 0.1 usec/div
and single sweep operation.

aa. et MAGN IFIER to XIO.

abo Press ERASE pushbutton. Display back
ground will be illuminated with both bright and
dark areas. Mesh pattern may also be visible.

ac. Rotate INTENSITY control cw until spot
just appears at left-hand edge of center graticule
area or until fully cwo Adjust horizontal and vertical
POSITIO controls to place spot at left-hand edge of
inner graticule and approximate vertical center of
CRT.

ad. Set time base for operation from line trigger
source.

ae. Trigger single sweep by setting time base trig
ger level control fully cw, pressing reset pushbutton
to arm sweep, and rotating trigger level control.
(Adjust FOCUS control as required to obtain sharpest
trace.) Display shall remain visible within center
7 x 9 divisions (small graticule) of CRT for at least 10
seconds.

ote

Use single sweep operating mode to
obtain sharply focused display. Press
ERASE pushbutton after each display.
Slightly readjust FOCUS control, and
retrigger sweep. Repeat as necessary
erasing each time FOCUS is changed.

af. Set STORE TIME fully cwo

5-4
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ag. Press ERASE pushbutton.

ah. Trigger single sweep by setting time base trig
ger level control fully cw, pressing reset pushbutton
to arm sweep. and rotating trigger level control.

ai. Depress STORE pushbutton.

aj. After 30 seconds, press FA l' pushbutton. Dis
play shall be 90' visible within center 7 x 9 divisions
(small graticule) of CRT.

ote

If fade positive condition (defined in
paragraph 3-5) has existed for several
minutes prior to checking FAST writing
speed, CRT writing speed may be tem
porarily reduced. To restore normal
writing speed, switch to STD mode and
set PERSISTENCE to minimum for 5
minutes. Return to step y and repeat
this procedure.

ak. Depress STD pushbutton.

al. Set I TENSITY fully cCW.

am. Set PERSISTENCE fully cCW.

5-15. WRiTE-iN-STORE CHECK.

a. Set Model 184AIB controls as follows:

operating mode. . . . . . .. . . . . . . . . . STD
STORE TIME fully ccw
PERSISTENCE.............. fully cw
MAGNIFIER. . XI
I TE SITY................ fully ccw
STD WRITE SPD . .. . . . . . . . . . . NORM

b. Set time base for sweep speed of 5 usec/div and
for single sweep operation.

c. Simultaneously depress STD and STORE push
buttons.

d. Rotate I TE SITY cW until spot just appears
at left edge of display or until fully cwo

e. Press ERASE pushbutton.

f. Trigger single sweep with time base reset con
trol. If necessary, vary time base trigger level control
to trigger sweep.

g. Depress STORE pushbutton. Trace shall be
visible.

)
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h. Simultaneously depress FAST and STORE
push buttons.

I. Set time base for sweep speed of 0.1 usec/div.

J. Set MAGNIFIER to XIO.

k. Press ERASE pushbutton.

1. Rotate I TENSITY cW until spot just appears at
left edge of display or until fully cwo

m. Press ERASE pushbutton.

Pcrromlance Check

n. Trigger single sweep with time base reset con·
trol. If necessary, vary time base trigger level control
to trigger sweep.

o. Depress STORE pushbutton. Trace shall be
visible.

p. Depress STD pushbutton.

q. Set INTENSITY fully ccw.

r. Set PERSISTENCE fully ccw.
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)
PERFORMANCE CHECK RECORD

MODEL 184A1B

It tS'IN bens rumen ena um r Date

Check Specification Measured

CALIBRATOR CHECK

Amplitude 9.9 - 10.1 div
Risetime "3 usec

MAGNIFIER CHECK

Xl 9.5 - 10.5 div
X5 9.5 - 10.5 div
Xl0 9.5 - 10.5 div

BANDWIDTH CHECK

Xl
50 kHz Set to 10 div

5 MHz ;>7.1 div

X5
50 kHz Set to 10 div

5 MHz ;>7.1 div

Xl0
50 kHz Set to 10 div

5 MHz ;>7.1 div

BEAM FINDER CHECK

Beam on-screen

PERSISTENCE AND STORETIME CHECK

Minimum (fully ccw) "112 div
Maximum (fully cw) ;>1 min

STD Sloretime (50 usec/div sweep) >10 min
FAST storetime (0.1 usec/div sweep. Xl01 ;>10 sec

FAST storetime (fully cw) >30 sec

WRITE-IN-STORE CHECK

STD/STORE Visible display

FAST/STORE Visible display

)
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5-16. ADJUSTMENT PROCEDURE.

5·17. The following paragraphs outline the pro·
cedure for accomplishing the adjustments required
for Model 184A1B. Use the equipment recommended
in table 5-1 or similar equipment having at least
equivalent capability. Use only a nonmetallic
adjustment tool.

5-18. The adjustment procedures should be per
formed in the sequence listed since some adjust
ments are dependent on control settings and results
of previous steps. The adjustments may be aeeom·
plished individually, if desired, by referring to the
preliminary control settings and the steps before
the desired procedure.

5·19. Some adjustment locations are identified in
photographs at the end of this section. The page may
be folded out for easy reference while performing
the adjustment. Other adjustment locations are
identified next to the procedure.

5-20. There are several adjustments which directly
affect the final accuracy of the horizontal sweep.
These must be made accurately and to the test limits
specified to ensure that sweep accuracy will be
maintained as time base plug-ins are interchanged.
The adjustments given for the low voltage power
supply, high voltage power supply, and horizontal
amplifier are particularly important in this respect.

5-21. COVER REMOVAL.

WARNING I
The servicing procedures are performed
with power supplied to the instrument
while protective covers are removed.
Be careful when performing these opera
tions. Line voltage is always present on
terminals including the power input con
nector, fuse holder, power switch, etc.
When the instrument is on, voltages are
present at many points and can result in
injury or death when contacted.

5-22. Model 184A. To gain access to the adjust·
ments, the top covers and the rear LVPS access
panel must be removed. Use a Posidrive type
screwdriver for removing cover screws. Remove
the covers as follows:

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

b. Remove four screws holding top cover from
each side of instrument.

c. Remove top cover by opening bottom end
and pulling away from instrument.

Adjustments

d. Remove rear access cover by releasing single
quarter-turn fastener.

5-23. Model 184B. To gain access to the rack-type
instrument, the top cover, side cover and the rear
LVPS access panel must be removed. Remove the
covers as follows:

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

b. Remove top cover, which is held in place with
eight screws.

c. Remove left side cover, held In place with
six screws.

d. Remove rear access cover by releasing
single quarter-turn fastener.

5-24. PRELIMINARY SETUP.

a. Install time base and vertical amplifier
plug·ins in Model 184A1B.

b. Set INTENSITY fully ccw.

c. Set PERSISTENCE fully ccw.

d. Set STORE TIME fully ccw.

e. Depress STD pushbutton.

f. Set line voltage SELECTOR switch, located
on rear panel, to desired power line operating
voltage (1l5V or 230V ac).

g. Check that fuse of proper size is installed.

h. Connect instrument to line power source.

\. Apply power by turning LINE power switch
ON.

j. Check that Phase/Bandwidth switch is in
Bandwidth position.

k. Allow 15 minutes for warmup.

5-25. LOW VOLTAGE POWER SUPPLY ADJUST
MENT.

a. Connect digital voltmeter to +lOOV test
point AIA2TPI (figure 5-5).

b. Set +lOOV Adj AIA2Rll to obtain reading
of +IOOV '0.1 V.

c. Connect digital voltmeter to +15V test
point A IA2TP2.

d. Set +15V Adj AIA2R20 to obtain reading
of+15V'0.IV.

e. Connect digital voltmeter to -12.6V test
point AIA2TP3.

f. Set -12.6V Adj AIA2R29 to obtain reading
of -12.6V '0.1 V.
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)

R40 TP4
~

-IOOY ADJ.

R29 TP3

- 12.6Y ADJ.

T P 2 R 20------------+ 15Y ADJ.

TPI R II
~

+ 100Y ADJ. ,80C/O -.-~

MooEl 184A I B

Figure 5-5. Low Voltage Power Supply Adjustments

voltmeter to -IOOV test d. Using 1000:1 divider probe, monitor high
voltage at A6TPI with digital voltmeter (figure 5-6).

e. Set Std HV Adj A6R55 to obtain reading
exactly equivalent to result obtained in step c.
Required high voltage output of supply is -1440V.

g. Connect digital
point AIA2TP4.

h. Set -IOOV Adj AIA2R40 to obtain reading
of -IOOV to.IV.

5-26. HIGH VOLTAGE POWER SUPPLY ADJUST
MENT.

1000.1 DIVIDER PROBE f

~~LH,.AGE I
TEST POINT r====,"",,-"'-~"":""',
.STP, "t>"-" ]

STO HV
ADJUST..

a. Using 1000:1 divider probe, monitor voltage
at -IOOV test point AIA2TP4 with digital voltmeter
(figure 5-6).

b. Note voltage reading, which will be
approximately -O.IOOV. Accuracy in measuring
voltage is essential for accurate high voltage
adjustment.

c. Multiply reading obtained in step b by 1.440.

WARNING ~

-ooov
TESTPaH
AIAZTP"

DIGITAL
VOL TMETER

~ 'i'
"'- J

High voltage is present and easily
accesible when making the following
measurement and adjustment. Be
careful. Use an insulated screwdriver
to make the adjustment.

.',U/I- A-1

Figure 5-6. High Voltage Adjustment

(
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5-27. ASTIGMATISM ADJUSTMENT.
MODEL 184MB

~D EXT

~ '<>- =UT OSCILLATOR

I;PUT OUT~UT

I I

I I,,---------- U .... I8- A- 5

TRACE
ALIGN

a. Set DISPLA Y to EXT CAL.

d. Adjust FOCUS and ASTIG front panel
screwdriver adjustment for smallest round spot.

b. Slowly rotate INTENSITY control cw
until low intensity spot appears.

c. Center spot with POSITION and vertical
amplifier position control.

5-28. INTENSITY LIMIT ADJUSTMENT.
Figure 5-7. Trace Alignment Adjustment

a. On time base, set sweep mode to single.
c. Rotate INTENSITY slowly cw until display

appears.

b. Set Model 184A/B controls as follows:
d. Center trace horizontally and position trace

on center graticule line.

DISPLAy....................... INT
PERSISTENCE , .. fullyecw
operating- mode. . . . . . . . . . . . . . . . FAST

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

c. Press ERASE pushbutton.
f. Adjust TRACE ALIGN front panel screw

driver adjustment R6 to align trace parallel to
horizontal graticule line.

d. Hotate INTENSITY control fully cwo A spot
may appear at left·hand edge of display. g. Connect oscillator 400-Hz lOV output to

input of vertical amplifier plug·in (figure 5-7).

e. Adjust Fast Int Limit A6R27 until spot is
just extinguished when INTENSITY control is fully
cw. EHASE display after each adjustment of A6R27.

f. Set PERSISTENCE fully cw and readjust
;\6H27 as necessary if spot appears.

g. Depress STD pushbutton.

h. Set DISPLAY to EXT CAL.

i. Set vertical amplifier plug-in controls to
obtain vertical trace of exactly 8 divisions.

j. Adjust Std Y Align Adj A7R64 to align
vertical trace parallel to center vertical graticule
line.

h. Repeat steps c through f and adjust Std Int
Limit A6R43 in step e.

k. Recheck trace alignment. Repeat adjust
ment procedure if necessary to ensure that exact
X and Y alignment is obtained.

i. Set J TENSITY fully ccw. Note

j. Set PEHSISTENCE fully ccw.

5-29. TRACE ALIGNMENT ADJUSTMENT.

Exact adjustment is very important
if repeatable risetimes are to be
obtained in both -up and +up operation.

a. Set Model 184A1B controls as follows: I. Set INTENSITY fully ccw.

)

MAGNIFIER XI
DISPLAy EXT CAL
PERSISTENCE fully cCW

STORE TIME... .. . . fully ccw
operating mode STD

b. Connect oscillator 400-Hz IOV output to
EXT INPUT (figure 5-7).

m. Depress FAST pushbutton.

n. Press ERASE pushbutton.

o. Repeat steps b through f. adjusting Fast
Trace Align A7R65.

p. Press ERASE pushbutton.
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Adjustments Model 184A1B

q. Repeat steps g through k, adjusting Fast
Y Align A7R63.

r. Depress STD pushbutton.

s. Adjust Pall Adj A6R56 for straightest
trace when trace is positioned to left and right
sides of graticule.

t. Set INTENSITY fully ccw.

u. Disconnect oscillator.

5-30. GATE AMPLIFIER RESPONSE ADJUSTMENT.

a. Set Model 184A1B controls as follows:

PERSISTENCE fully ccw
DISPLAY...........•.................. INT
MAGNIFIER XI
operating mode FAST

b. Set time base controls to obtain baseline
display with sweep speed of 0.1 usec/div.

i. Depress STD pushbutton.

j. Disconnect monitor oscilloscope.

5-31. FAST VERTICAL GAIN ADJUSTMENT.

a. et Model 184A1B controls as follows:

DiSPLAy EXT CAL
MAGNIFIER XI
PERSISTE CE fully ccw
operating mode STD

b. Connect constant amplitude signal
generator lOoM Hz sine wave output to input of
vertical amplifier (figure 5·9).

c. Adjust amplitude to display exactly
8 divisions of vertical deflection.

d. Set INTENSITY fully ccw.
c. Set vertical amplifier position control

fully ccw for off·screen display. e. Depress FAST pushbutton.

d. Set monitor oscilloscope controls as follows: f. Rotate INTE SITY cW to view display.

volts/div. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I
time/div .....•. .. .. .. 0.1 usee
trigger source internal
trigger slope _..............•
coupling de

g. Adjust Fast HV Adj A6R54 to display
exactly 8 divisions of vertical deflection as
measured with inner graticule.

h. Depress STD pushbutton.
i. Disconnect constant AMPLITUDE SIG AL

GE ERATOR.
e. Using 10:1 divider probe and monitor

oscilloscope, observe gate pulse signal at collector
of A6Q6 (figure 5-8).

11."/1-" -.

Figure 5-9. Fast Vertical Gain Adjustment

l

e4A 8MODEL t I

D CONSTANT
AMPLITUDE SIGNA

GENERATOR

INPUT OUT;UT

't
T I

MODEL 184MB

INPUT

MONITOR
'OSCILLOSCOPE

10 I DIVIDER PROBE t'4A1I-A-6

5-32. HORIZONTAL GAIN ADJUSTMENT.

Pigure 5-8. Gate Amplifier Response Adjustment
Note

f. Rotate INTENSITY control cw until gate
pulse amplitude is 70V.

g. Adjust Gate Resp Adj No. I A6C3 and
Gate Resp Adj No. 2 A6C4 for optimum fast
risctime and pulse flat·top response. Decreasing
capacitance of No. 1 reduces risetime; decreasing
capacitance of No.2 reduces overshoot.

h. Set INTE SITY fully ccw.

This adjustment is critical if time base
interchangeability is desired without
recalibration. Critical adjustment is
achieved by injecting a precise current
into the emitter·base junction of A7Q3
and adjusting for the specified deflec
tion. All alternate method not requiring
use of HP Model 10411A Horizontal
Gain Calibrator is provided.
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a. Set Model 184AJB controls as follows:

DISPLA Y EXT CAL
MAG IFIER XI
PERSiSTENCE fully ccw
operating mode STD

b. Check +IOO·volt supply for +IOOV to.IV.

Note

The calibrating accuracy of the Model
10411 A horizontal gain calibrator used
fOT this adjustment procedure is deter
mined by the accuracy of the +lOOV
supply. If the power supply is not +IOOV
to. IV, the gain adjustment will be out
of tolerance.

c. Connect horizontal gain calibrator as follows:

(I). Black lead: connect to chassis (power
ground).

(2). Yellow lead: connect to emitter of A7Q3.

(3). Red lead: connect to +IOO-volt supply
input of horizontal amplifier. (A
convenient connection point is to
+IOOV input white-red (92) connection
located just below Pha e/Bandwidth
switch.)

d. Set horizontal gain calibrator magnifier
switch to XJ.

e. Bright spot should be visible near each side
of display. Adjust POSITIO to center left-hand spot
exactly on left-hand (first) vertical graticule line.
line.

f. Set I TEN ITY and FOCUS to obtain
low intensity, sharply focused spots.

g. Adjust XI Gain Adj A7R40 for exactly
10 divisions of separation between spots (figure
5·10).

h. Set MAGNIFIER to X5 and horizontal
gain calibrator magnifier switch to X5.

CALIBRATION CALIBRATION

SPOT ......~1-l-l-l-+-+-+++-1/ SPOT

1821o-A-I

Figure 5-10. Calibration Display

Adjustments

i. Adjust X5 Gain Adj A7R38 for exactly
10 divisions of separation between spots.

j. Set MAG IFIER to XIO and horizontal
gain calibrator magnifier switch to XIO.

k. Adjust XIO Gain Adj A7R36 for exactly
to divisions of separation between spots.

I. Set MAGNIFIER to XI and horizontal
gain calibrator magnifier switch to Xl.

m. Depress FAST pushbutton.

n. Press ERASE pushbutton.

o. Bright spot should be visible near each side
of inner graticule display. Adjust POSITIO to
center left-hand spot exactly on left-hand (first)
vertical graticule line of inner graticule.

p. Set I TEN ITY and FOCUS to obtain low
intensity, sharply focused spots.

q. Adjust Fast Horiz Gain Adj A7RI6 for
exactly 10 divisions of separation between spots.

r. Disconnecl horizontal gain calibration.

s. Depress STD pushbutton.

5-33. HORIZONTAL GAIN ADJUSTMENT (ALTER
NATE PROCEDURE).

a. Set controls as follows:

DI PLAy EXTCAL
MAG IFIER _ Xl
PERSI TENCE fuBy ccw
operating mode STD

b. Check +IOOV supply for +IOOV to. I V.

WARNING I
+100V will be present at open lead of
resistor connected in next step.

c. Connect 40-kilohm, 0.1 %, 1I2W resistor
between +lOOV supply and emitter of A7Q3. Keep
connection lead lengths short as possible to avoid
stray pickup or osciIJations. Do not leave resistor
connected throughout adjustment as thermal rise
will shift current reference.

d. Adjust POSITION to center left-hand spot
exactly on left-hand vertical graticule line.

e. While alternately connecting and discon
necting resistor to emitter of A7Q3, adjust XI Gain
Adj A7R40 for exactly 10 major divisions of
separation between spot positions (figure 5-10).
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f. Set DISPLA Y to INT. I. Press ERASE pushbutton.

g. Set for I ms/div sweep speed.

h. .'\pply I-ms markers from time mark
generator to input of vertical plug-in.

j. Rotate INTENSITY slowly cw until spot
just appears.

k. Press ERASE pushbutton.

i. Adjust time base l-m calibration adjust
ment to obtain display of eleven markers in 10
divisions. Second marker should be on 2nd graticule
line and 10th marker on 10th gratieule line.

j. Set MAGNIFIER to X5.

k. Adjust X5 Gain Adj A7R38 to obtain display
of exactly 1 marker for 5 divisions.

I. Set MAGNIFIER to X10.

I. Adjust Fast Horiz Bal Adj A7RI8 to center
spot on center graticule line.

m. Depress STD pushbutton_

5-35. VERNIER BALANCE ADJUSTMENT.

a. Set Model 184NB controls as follows:

m. Adjust XIO Gain Adj A7R36
display of exactly I marker for 10 divisions.

obtain
MAGNIFIER XIO
operating mode. . . . . . . . . . STD

n. SetMAG IFIERtoXI.
b. Rotate DISPLAY cw until it is just out of

INT position (approximately 2 o'clock position).

o. Depress FAST pushbutton. c. Center spot with POSITION.

p. Press ERASE pushbutton. d. Set DISPLAY to EXT CAL.

Q. Adjust Fast Horiz Gain Adj A7RI6 for
display of 11 markers in 10 divisions of inner
gratieule. Second marker should be on 2nd graticule
line and 10th marker on 10th graticule line.

r. Disconnect time mark generator.

e. Adjust Vern Bal Adj A7RI1 to recenter
spot.

f. Repeat stps b through e until spot does not
shift from center when DlSPLAY is rotated from
ccw (not in INT) position to EXT CAL.

s. Depress STD pushbutton.

5-36. WRITE-iN-STORE ADJUSTMENT.
5-34. DC BALANCE ADJUSTMENT.

a. Set Model I 4NB controls as follows:
a. Set Model 184NB controls as follows:

DISPLAy EXT CAL
MAGNIFIER. .. . . XIO
operating mode _ STD

b. Rotate INTENSITY control slowly cw
until spot just appears.

PERSISTENCE fully ccw
DISPLAy EXT
operating mode STD

b. Connect constant amplitude signal gen
erator 5O-k Hz sine wave output to vertical
amplifier input (figure 5-11).

d. Set MAGNIFIER to Xl.

e. Adjust DC Bal Adj A7R43 to recenter spot.

f. Set MAGNIFIER to XIO and repeat steps
c through f until spot does not shift from center
when MAGNIFIER is switched from XI to XIO.

•
CONSTANT D~

EXT
MPLITUDE SIGNAL INPUT

GENERATOR OSCILLATOR

OUT;UT
I 'rUT OUr;UT

MOOEL l84A I B

spot on center graticule lines
and vertical amplifier position

c. Center
with POSITIO
control.

g. Set MAGNIFIER to Xl.

h. Set INTENSITY fully ccw.

t8..... /II- ... -2

Figure 5·11. Write-in·store Adjustment
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c. Connect oscillator lO-kHz SlOe wave
output to EXT INPUT.

d. Set outputs of constant amplitude signal
generator and oscillator to display signal of
exactly 6 divisions vertical amplitude and 8
divisions horizontal amplitude.

e. Simultaneously depress TO and STORE
pushbuttons. Observe that vertical and horizontal
amplitudes of displayed signal are slightly reduced.

f. Adjust Hv Adj Wrt In Str Adj A6R56 to
obtain best compromise between 6-division
vertical amplitude and 8·division horizontal ampli·
tude.

g. Disconnect oscillator.

h. Disconnect constant amplitude signal
generator.

i. Depress TO pushbutton.

5-37. PHASE ADJUSTMENT.

a. Set controls as follows:

Adjustments

h. Disconnect oscillator.

i. Return Phase. Bandwidth switch to Band
width position.

MOOELllJ4A/B

[Q]~HORtl
EXT
INPUT.......

OSCillATOR

•
CHAN 8 OUTPUT

INPUT

son TEE

• If
·CABLES SHOULD BE EOUAL

IN lE NGTH AND TYPE.

1'''''/1-10-11

Figure 5-12. Phase and Compensation Adjustment

5-38. TRANSIENT RESPONSE ADJUSTMENT.

Phase/Bandwidth switch Phase
MAGNIFIER XI
DISPLAY EXT CAL
operating mode __ CONY

)

b. Connect IO-kHz sine
oscillator to EXT INPUT and
channel B input (figure 5-12).

Note

wave output of
to vertical plug-in

Note

Omit this adjustment procedure for
norma] calibration and perform the
Horizontal Linearity Adjustment. This
procedure should only be used if major
repairs or complete module replacement
has been made.

a. Set Model 184A1B controls as follows:

)

Channel B of a multichannel vertical
plug-in is normally used for phase
measurement. If another channel must
be used, connect oscillator to that
channel.

c. Adjust oscillator output and deflection
control of vertical amplifier to obtain 8-division
display.

d. Adjust Input Comp Adj A7CI for display
of single diagonal line (no phase shift).

e. Set oscillator for output of loo-kHz sine
wave.

f. Adjust Phase Adj A7C3 for display of single
diagonal line (no phase shift).

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

DiSPLAy EXT CAL
MAGNIFIER Xl
operating mode CONY

b. Connect I V POp square wave at 2oo-kHz
repetition rate from square wave generator to
EXT INPUT and to monitor oscilloscope vertical
input (figure 5-13).

c. Set monitor oscilloscope time base to
operate at sweep of 1 usec/div and synchronize
monitor oscilloscope with 2OO-kHz signal.

d. Connect 1 usecldiv sweep signal from
monitor oscilloscope rear panel main sweep output
to channel A input of Model I 4A1B' vertical
amplifier plug-in.

e. Adjust vertical plug-in controls to obtain
8·division display.

f. Observe displayed waveform. At this stage
of adjustment, waveform will typically exhibit
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5% (approximately 0.5 div) overshoot. If overshoot
is greater, adjust H Res Adj o. I A7C7, H Res
Adj No.2 A7CIO, and H Resp Adj o. 3 A7CI7
to obtain Oat·top response with approximately
5% overshoot on lower right-hand corner of
displayed pulse.

Nute

Capacitors for adjustments No. I and
No. 3 should be adjusted so slugs are
almost equally extended.

g. Disconnect monitor oscilloscope.

Model t84A1B

MODEL 184A/8

D CON STANT AMPLITUDE
SIGNAL GE.N [RATOR

VERTICAL au r~UT

CHAN A J
IliPUT

114./I-A-9

Figure 5-13. Transient Response Adjustment

Disconnect square wave generator.

D
,.. .. N $lHEP Do-OUTPUT 00.;
REAR PA .. EL [x-:-

IHPU

r--
VERTICAL

C..+AI'>; .\
INPur

~
~UT

SQUARE WAVE

GENfRATOR

IU1PUT '1(~_

h.

MONITOR
OCILLOSCOPE MODEL 184A1B

)on TEE
1I!l4"'/1-0\-IO

Figure 5-14. Horizontal Linearity Adjustment

best overall linearity of center 80 divisions of
available display. Use POSITIO control to permit
viewing right, center and left portions of display.
H Res Adj No. 1 affects left portion, H Res Adj

o. 2 center portion, and H Resp Adj o. 3 right
portion of sweep.

c. Disconnect constant amplitude signal
generator.

5-40. COLLIMATION AND WRITING RATE ADJUST
MENT.

a. Set Model 184A1B controls as follows:

PERSISTE CE fully cCW

OISPLAY_ [ T
operating mode STO
I TENSiTy fully ccw
MAGNIFIER XI
STD WRITE SPO. ORM

5-39. HORIZONTAL LINEARITY ADJUSTMENT.

Note

Ensure that time base plug·in has been
properly calibrated before proceeding
with this adjustment.

a. Set Model 184A1B controls as follows:

MAG IFIER XIO
DISPLAY INT
operating mode CONY

b. Connect 4V pop 5O·M Hz sine wave output
from constant amplitude signal generator to
vertical channel A inl>ut (figure 5-14).

c. Select fastest time base sweep speed (0.05
or 0.1 usec/div) and obtain display.

d. Adjust H Res Adj No. I A7C7, H Res Adj
No.2 A7CIO, and H Resp Adj No.3 A7CI7 for

5-14

b. Press ERASE pu hbutton.

c. Set Sid Lvi Adj A8RIO fully ccw.

d. Press ERASE pushbutton.

e. Adjust Std Col Adj A8R21 to just fill
display area at uniform brightness level.

f. Press ERASE pushbutton.

g. Adjust GI Lvi Adj A8R59 to obtain uniform
background brightness level over entire display
area.

h. Set time base controls for single sweep
operation with sweep speed of 5 usec/div and to
trigger from line.

I. Set PERSISTE CE fully cw.

j. Rotate INTENSITY cw until spot is just
visible or until control is fully cwo



Modell 4A/B

k. Trigger single sweep. Single trace should
be displayed. It may be necessary to adjust FOCU
to obtain sharp trace.

Note

To obtain sharp display, adjust FOCUS
control slightly, ERASE, and retrigger
sweep. Repeat until sharpest display
is obtained.

I. Displayed sweep should be visible across
entire display area. If it is not, adjust Std Lvi
Adj A RIO slightly cW, ERASE and trigger single
sweep. Repeat procedure until sweep is visible
across entire d.isplay.

m. With sharply focused sweep visible
across entire display, turn INTENSITY fully ccw
and check tha t display remains visible for I
minute. If it does not, readjust Std Lvi Adj A8RI0
slightly ccw, ERASE, trigger single sweep and
recheck for I minute di play.

n. Depress FAST pushbutton.

o. Press ERASE pushbutton.

p. Set Past LvI Adj A8R8 fully ccw.

q. Adjust Fast Col Adj A8R25 to evenly
illuminate display area. Entire display may not be
illuminated at this time.

r. et PERSISTENCE fully cwo

s. Adjust Fast Lvi Adj A8R8 cw in small
increments, pressing ERASE after each change in
adjustment. Adjust to obtain best compromise be
tween light and dark background illumination over
display area.

t. Connect signal generator 8.5-MHz sine wave
output to vertical amplifier input (figure 5-15).

u. Set time base for nonnal sweep operation
with sweep speed of 0.1 usee/div.

v. Depress STD and set PERSISTE CE fully
ce\\'.

w. Rotate I TENSITY control cw until trace
just appears.

MODElI84,f./8

D EXT
INPUT SIGNAL GEN EFtATOR

VERTICAL our~UT

CHAN A T
I;PUT

~

184A /8-A-9

Figure 5-15. Fast Writing Rate Adjustment

x. Adjust signal generator and vertical ampli
fier controls to display exactly 8 divisions of ver
tical deflection as measured with internal graticule.

y. Set time base for nomls} sweep operation
with sweep speed of 0.1 usec/div.

z. Set time base for single sweep operation.

aa. Set Model 184NB controls as follows:

operating mode.. .. FAST
PERSISTENCE... .. .. .. . .. .. fully cw
MAGNIFIER... .. . .. .. .. .. . . .. .. .. .. Xl

abo Press ERASE pushbutton.

ac. Rotate INTE SITY cw until vertical line
just appears or control is fully cwo

ad. Trigger single sweep. An 8.5-MHz wave
form should be visible across reduced display area.
If not, adjust Fast Lvi Adj A8R8 slightly cw, ERASE,
and trigger single sweep. Repeat procedure until
signal is visible across reduced display.

ae. With sharply focused signal visible across
reduced display, turn INTE SITY fully ccw and
check that display remains visible for 10 seconds.
If it does not, readjust Fast Lvi Adj A8R8 slightly
ccw, ERASE, trigger single sweep and recheck for
IO-scconcl ,tisplay.

af. Disconnect signal generator.

ago Depress STD pushbutton.
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SANDWIDTH

A7S1

AST FAST LV L STD LVL
YAL IGN A OJ AD J
A 7R63 A8R8 A8RIO

XiO
GAIN

A7R36

X5
GAIN

A7R38
DC SAL
A7R43

PHASE
A 7C3

FAST
TRACE
AL IGN
A7R65

STD
Y ALIGN
A7R64

INPUT
COMP
A7C1

Xl
GAIN

A7R40

VERN
SAL

A 7Ri 1

G1 ADJ
A8 R59

STD COL
ADJ

A8R21

FASTCOL
ADJ
A8R24

H RESP
ADJ" 3
A7Ci7

H RES
ADJ .. 2
A7ClO

H RES
ADJ *"i
A7C7

FAST
HORIZ SAL
A7Rl8

FAST
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A7R16



H V FAST STD INT GATE RESP
TESTPOINT INT LIMI LIMIT NO i

A6TPI A6R27 A6R43 A6C3

Adjustments

,
FAST STD WRT IN ST PATT GATE RESP

HV ADJ HV ADJ HV ADJ A6RB6 N02
A6R54 A6 R55 A6 R56 A6c4

If
J

STD FAST STD
Y ALIGN Y ALIGN LVL ADJ 2..
A7R64 A7R63 A8RIO STD

COL
ADJ
A8R21

FAST
COL
ADJ
A8R24

FAST
LVLADJ S'

Xl A8RB

GAIN FAST
A7R40 TRACE

ALIGN
A7R65

H RESP
ADHt3
A7CI7

INPUT
COMP
A7Ci

VERN DC SAL FAST FAST H RES H RES
SAL A7R43 HORIZ HORIZ ADJt+1 ADHt2

A7R1t GAIN SAL A7C7 A7ClO
A7R16 A7RlB 184A!8-R- 6

Figure 5-16.
Adjustment Locations
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Model 184AJB

6-1. INTRODUCTION.

Replaceable Parts

SECTION VI

REPLACEABLE PARTS

a. Instrument model and serial number.

6-2. This section contains information for ordering
replacement parts. The abbreviations used in the
parts list are d.escribed in table 6-1. Table 6-2 lists
the parts in alphanumeric order by reference des
ignator and includes the manufacturer and manu
facturer's part number. Table 6-3 contains the list
of manufacturers' codes.

6-3. ORDERING INFORMATION.

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

b. HP part number of items(s).

c. Quantity of part(s) desired.

d. Reference designator of part(s).

6-5. To order a part not listed in the table, provide
the following information:

a. Instrument model and serial number.

b. Description of the part, including function
and location in the instrument.

c. Quantity desired.

Table 6-1. Abbreviations for Replaceable Parts List

A AMPERE(SI H HENRY(lESI NPN NEGATI VE·POSITIVE· RWV REVERSE WORKING
ASSY ASSEMBLY HG MERCURY NEGATIVE VOLTAGE

HP HEWLETT·PACKARD NSR NOT SEPARATELY
BD BOARD(SI HZ HERTZ REPLACEABLE S-B SLOW·BLOW
BH BINDER HEAD SCR SILICON CONTROLLED
BP BANDPASS IF INTERMEDIATE FREQ. RECTIFIER

IMPG IMPREGNATED OBD ORDER BY SE SELENIUM
C CENTI (10.2) INCD INCANDESCENT DESCRIPTION SEC SECONDlS)
CAR CARBON INCL INCLUDEIS) OH OVAL HEAD SECT SECTION(SI
CCW COUNTERCLOCKWISE INS INSULATION(ED) OX OXIDE SI SI LICON
CER CERAMIC INT INTERNAL SIL SILVER
CMO CABINET MOUNT ONLY P PEAK SL SLIDE
COAX COAXIAL K KI LO 11031 PC PRINTED lETCHED) SP SINGLE POLE
COEF COEFFICIENT KG KILOGRAM CIRCUIT(SI SPL SPECIAL
COMP COMPOSITION PF PICOFARADS ST SINGLE THROW
CONN CONNECTOR(SI LB POUNDlS) PHL PHILLIPS STD STANDARD
CRT CATHODE· RAY TUBE LH LEFT HAND PIV PEAK INVERSE
CW CLOCKWISE LIN LINEAR TAPER VOLTAGE(S) TA TANTALUM

LOG LOGARITHMIC TAPER PNP POSITIVE·NEGATIVE· TD TIME DELAY
D DECI (10- 1) LPF LOW-PASS FILTERlS) POSITIVE TFL TEFLON
DEPC DEPOSITED CARBON LVR LEVER P/O PART OF TGL TOGGLE
DP DOUBLE POLE PORC PORCELAIN THYR THYRISTOR
DT DOUBLE THROW M MILLI 110-3) POS POSITION(S) TI TITANIUM

MEG MEGA (106) POT POTENTIOMETER(SI TNLDIO TUNNEL DIODE(S)
ELECT ELECTROLYTIC MET FILM METAL FILM pop PEAK-TO-PEAK TOL TOLERANCE
ENCAP ENCAPSULATED METOX METAL OXIDE PRGM PROGRAM TRIM TRIMMER
EXT EXTERNAL MFR MANUFACTURER PS POLYSTYRENE

MINAT MINIATURE PWV PEAK WORKING U MICRO (10-6)
F FARAD(S) MOM MOMENTARY VOLTAGE
FET FIELD-EFFECT MTG MOUNTING V VOLTS

TRANSISTOR lSI MY MYLAR RECT RECTIFIER IS) VAR VARIABLE
FH FLAT HEAD RF RADIO FREQUENCY VDCW DC WORKING VOLTlS)
FIL H FI LLiSTER HEAD N NANO 110-9) RFI RADIO FREQUENCY
FXD FIXED N/C NORMALLY CLOSED INTERFERENCE W WATTlS)

NE NEON RH ROUND HEAD WI WITH

G GIGA (109) N/O NORMALLY OPEN OR WIV WORKING INVERSE

GE GERMANIUM NOP NEGATIVE POSITIVE RIGHT HAND VOLTAGE
GL GLASS ZERO (ZERO TEMPER- RMO RACK MOUNT ONLY W/O WITHOUT
GRD GROUNDED ATURE COEFFICIENT) RMS ROOT MEAN SQUARE ww WIREWOUND

6-1



Replaceable Parts Model 184AJB

Reference
Designation

A1
A1Al
A1A2
A2
A3
A4
AS
A6
A7
A8
A9
A9
Al0

(1
(2
()

(I,

CSI

XDSl
CS2
XDS2
fl
f2

E3

E4

Fl
Fl

F2

Jl
J2

J3
J6
J7
J8

J9
Jl0
Jll
J12
J13

J14
J15

J16

J17

J18

J19

11
12
13
~Pl

~P2

~P3

~P4

~P5

~P6

~P7

~PR

~P"

~Pll

~P13

~P14

~P15

~P17

~P1H

~P19

HP Part Number

00184·60001
00184·66511
00184·66509
00184·66515
00184·66510
00184·66504
00180-61904
00184·66512
00184-66507
00184-66516
00184-61101
00184-61103
00180-66546

0110-0022
0160-3484
0160-H84
5060-1398
2140·0346

00183-61101
2140-0352
00183-61101
0340-0450
0340-0451

1251-3073

0362·0227

2110-0001
2110-0303

2110.()()()7

1251-0131
1251-0172

1250-0083
1250-0083
1250-0083

1250-0083
1250-0083
1250-0083
1251-2357
1510-0038

0363-0006
1251-1190

1251-3069

1251-3070

1251-3167

1251-3202

00191-66004
5060-0443
9110-0013
10178A

5040-0444
5020-0416
00180-04130
00180-04132
00180-04134

00180-04136
0370-0432
00180-05002
00180- 67404
00180-67405

0310-0348
00180-67402
0403-0128
0403-0129
0510-0105

Qty

1
2

1
2

2

3
3

61

2
1

1
1
1
2
1

2
2
1
1
2

Table 6-2. Replaceable Parts

Description

CHASSIS PARTS

POWER MODULE:LOW VOLTAGE
BOARD ASSY:LV RECTIFIER
BOARD ASSY:LV REGULATOR
BOARD ASSY:MODE SWITCH
BOARD ASSY:HV OSCILLATOR
BOARD ASSY:HV RECTIFIER
SWITCH ASSY:DISPLAY
BOARD ASSY:GATE
BOARD ASSY:HORIZONTAL AMPLIFIER
BOARD ASSY:PULSE CIRCUIT
MULTIPLIER ASSY: HV (MODEL 184A·CABINET TYPE)
MULTIPLIER ASSY: HV (MODEL lB4B·RACK TYPE)
BOARD ASSY:SWEEP GATE

C'FXD MY O.IUF 20~ 600VOCW
C:FXO CER FEEo-THRU 1000 PF 20~ 1000V
C:FXD CER FEEo-THRU 1000 PF 20~ 1000V
CAPACITOR ASSY'O.3 PF
LAMP: INCANDESCENT5V

BASE: PI LOT LIGHT
LAMP,INCANOESCENT 18-0V 0.026 AMP
BASE' PILOT LIGHT
WASHER:TRANSISTOR INSULATOR
WASHER:INSULATEO. TRANSISTOR

CONNECTOR,SINGLE FEMALE CONTACT
IPINS FOR JI5 THRU J191
TERMINATION:CRIMP LUG FOR 26 AWG WIRE (USED

WITHR11l

FUSE,CARTRIOGE 1 AMP 250V SLOW 8LOW
(FOR 230V OPERATION)
FUSE.CARTRIDGE 2A 250V SLOW-BLOW
(FOR 115V OPERATION)

FUSE: CARTRIDGE 1 AMP 250V SLOW BLOW
IHV OSCI
CONNECTOR'PC 32 CONTACT
CONNECTOR:PC EDGE 1 ROW 22 CONTACT

lLVPSI
N.S.R. PART OF MP42. MP80.
CONNECTOR'BNC
CONNECTOR:8NC
CONNECTOR'BNC

CONNECTOR'BNC
CONNECTOR'BNC
CONNECTOR'BNC
SOCKET:3-PIN MALE POWER RECEPTACLE
BINOING POST

CUNTACT'CONNECTOR SWITCH
CONNECTOR,PC EOGE 12 X 121 24 CONTACT
IABI
CONNECTOR'PC B MALE CONTACT
IAlI

CONNECTOR'PC 12 MALE CONTACT
IA21
CONNECTOR'4 POST TYPE FEMALE CONTACT
IA71
CONNECTOR'PC 15 FEMALE CCNTACT

IA61
COIL'ALIGNMENT. Y AXIS
COIL:THACE ALIG~MENT

COIL'CORE. TOROIO. GHEEN
FILTER' CONTRAST

SH1ELo:LIGHT.BLACK ~YLUNIOPT A85.X951
BElEL:CRT
COVER'BTM RIGHT
COVER'BTM LEFT
COVER'TOP RIGHT

COVER'TOP LEFT
KNOB,BLACK LEVER
LEVER'HORIZONTAL PCSITION
KNOB ASSY'BAR WITH BLACK ARROW
KN08:RNO BLK IFINO 8EAMI

KN08:RNO BLK 0.540" OIA
KN08 ASSY'8LACK.FOCUS & HGHll.
GUloE:PC 80 PLUG-INILEFTI
GUloE'PC 80 PLUG-INIRIGHTI
PIN:SPRING 0.094· OIA

Mfr
Code

28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480

09134
72982
12982
284BO
71144

28480
11144
28480
04113
04113

27264

27264

15915
11400

75915

02660
71185

02660
02660
02660

02660
02660
02660
82389
28480

28480
11785

28480

28480

27264

21264

28480
28480
12656
28480

28480
28480
28480
2B4BO
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
00287

Mfr Part Number

00184-60001
00184·66511
00184-66509
00184·66515
00184-66510
00184-66504
00180-61904
00184-66512
00184-66507
00184·66516
00184·61101
00184-61103
00180·66546

TYPE 24
2432-009 X5U 102M
2432-009 X5U 102M
5060-1398
7210

00183-67101
CM 1220
00183-61101
14852600F12
14852600F03

08-50-010112138TI

2125

313001
MoX-2A

313001

26-4200-32S
250-22-30-210

31-221-1020
31-221-1020
31-221-1020

31-221-1020
31-221-1020
31-221-1020
EAC-301
1510-003B

0363-0006
251-12-30-261

1251-3069

1251-3010

09-50-3041(2139-4'

09-50-7151(2139-151

00191-66004
5060-04'.3
CF-I02-H
10178A

5040-0444
5020-0476
00180-04130
OuI80-04132
00180-04134

00180-04136
0310-0432
00180-05002
00180-67404
00180-61405

0370-0348
00180-67402
0403-0128
0403- 0129
080'

)

6-2

See introduction to this section for ordering information



Model 184A1B

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

Replaceable Parts

J Reference
Designation

~P20

~P71

~P22

~P2]

~P74

JrlPl,
~Pl6

~P21

~P7H

~P29

~PjO

~P]1

~P]l

~P]j

~Pl4

~P]5

~P]6

~P]8

~P39

~P40

~P41

~P42

~P4]

~P44

~P45

"P46
'P47
~P48

,P49
~P50

~P51

~P52

"P5]
~P54

~P55

,P56
,P58
,P59
'P60
~P61

'P62
~P63

'P66
,P67
~P68

,P69
,P70
,P7l
~P72

"PH

,P74
'P75
~P76

,P77
,P78

'P79
'P80
"P81
'P82
"P83

'P84
~P85

,P86
'P88
,P89

'P90
~P91

,P92
~P93

'P94
"P95
'P96
'P97
'P98

,P99
"PI00
,PI02
"PI0]
'PI04

HP Part Number

0510-0952
1460-0706
3050-0441
5020-0499
5040-0463

00180·88702
5040-0459
00180-24718
00180-22]01
00180-0910]

00180-07201
4320-02ll
00180-60118
00180-60117
00180-24728
0018lr-24727
00 18lr- 24 726
5040-0445
5040-0446
5040-0447

00181-00601
00184- 00202
00184-00203
0400-0009
1400-0026

00180-41207
00180-09104
00180-23701
00181-01202
5040-045]

00180-01209
00181-01201
00184-04101
00180-25401
00180- 24 30 1

1400-0325
00180-24702
0570-0031
0400-0010
2200-0762

2200-0140
2360-0192
00180-04138
00180-04137
00180-01217

5060-0431
5000-0051
00180- 0060 1
00180- 60 119
00180-60120

5000-0449
5000-0469
00180- 6411 0
1490-0030
5060-0767

5060-0552
00184- 00204
00180-01255
00180-01246
00182-01209

00182-00601
1450-0404
00180-01249
00180-41208
00180-01250

1490-0710
00180-09105
1400-0090
00184·60202

4320-0002
00181-23201
00184-67401
01703-2]702
01802-23202

0370-0451
5060-0548
00184- 0060 1
01331-67404
00184-67404

Oty

2
2
2
2
2

2
1
2
2
2

2
1
1
1
1
1
2
1
2
2

1
1
1
3
1

2
2
1
1
1

1
1
1
1

20

22
12

1
2
2

2
2
1
1
1

1
2
1
1
1

35
2
1
1
1

Description

RING:RETAINING SfL FO~ 0.094" CIA SltAFT
SPRING:COMPRESSIUN
WASHE~:SHOULOER .125 10 FOR ,I, HOW
HING~:PRUBE HANGER
HANGER:PR08E ICA81

KIT: PR08E HANGER (RACK)
HANDLE
SPAC~R:HANOLE

KEEPER:HANOLE
SPRING:INSERr

INSERT: KEEPER
RUBBER:RFI
CHASSIS:CAB POWER
CHASSIS:CAB OISPLAY
SPACER: FRONT
SPACER:REAR
SPACER:SIOE
FOOT: 80TTOM
FOOT:REAR. SHORT.
FOOT: REARILONGI

SHIELO:CRT
PANEL:FRONTICABI
PANEL:FRONT-SUB
GROMMEr:VINYL FITS 114" OIA HOLE
CLAMP:HOSE

8RACKET:PLASTIC
ClIP:GROUNO
SHAFT:BEAM FINDER
8RACKET:CRT CONTROL MOUNTING
COVER:POTENTIOMETERIFOCUSI

8RACKET:CONNECTOR PLUG-IN
8RACKET:CRT CLAMP
COVER PLATE:HV SUPPLY
PLEXIGLASS:HV
NUT:HORllONTAL POS. PUT

CLAMP:CA8LE 0.125" OIA
STANOOFF:GATE 80ARO
SCREW:RNO HO SLOT OR 4-40 X 0.500" LG
GROMHET:VINYL 0.250" 10
SCREW:TRUSS HO POll OR 4-40 X 0.250" LG

SCREW:FLAT HO POll OR 4-40 X 0.250" LG
SCREW:FLAT HO POll OR 6-32 X 0.250"
COVER:TOPIRACKI
COVER:SIOEIRACKI
8RACKET :COVER

FRAHE ASSY: SI DE
TRIM STRIP
SHIELO:POST ACCELERAIOR
CHASSIS ASSY:OISPLAYIRACKI
CHASSIS ASSY:POWERIRACKI

SPACER:FRONT
SPACER: REAR
COVER ASSY:80TTOM
STANO:T III
FOOT ASSY:FM

KIT:RACK MOUNT 5H
PANEL:FRONTIRACKI
8RACKET: BRACE
8RACKEI:GROUNO LINE FILTER
8RACKET:LINE FILTER

SHIELO:LINE FILTER
LENS:CLEAR
8RACKET:VERTICAL LEADS
ClIP:HORllONTAL
8RACKET:VERTICAL LEADS

STANO:T ILT
ClI P:GROUNO
WASHER:RU88ER 5/8" 00
PANEL ASSY:REAR
(INCLUDES J12. 55. 56. MP841

CHANN El : RU8 8ER
COUPLER: SHAFT
KN08 ASSY:STR II"
SHAFT:PUSH8UTTON
COUPL ER: SHAFT

8ElEL:PUSH8UTTON KN08 8LK ~~LON

KIT:CONTRAST FILTER
SHiElD
PUSH8UTTON ASSY
PUSH8UTION: CONY

Mfr
Code

79136
~OOOO
28460
28480
28480

284BO
28480
28490
284 eo
284BU

28480
00000
26480
28480
28480
28480
28480
28460
28480
28480

28480
28480
28480
015]8
66295

28480
28480
28480
28480
28480

28480
284BO
28480
28480
28480

00000
28480
00000
00000
00000

00000
00000
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
00000
28480

71485
28480
28480
28480
28480

28480
28480
28480
28480
28480

Mfr Part Number

X5113-Q-S-MU
080
]050-0441
5020-0499
5040-0463

00180·88702
5040-0459
OJ 160-24 718
00180-22]01
00180-091J]

00180-07201
080.
00180-60118
00180-60117
00180-24728
00180-24121
00180-24126
5040-0445
5040-0446
5040-0441

00181-00601
00184-00202
00184-0020]
G250
36H

0018J-41201
00180-09104
00180-23701
00181-01202
5040-0453

00180-01209
00181-01201
00184-04101
00100-25401
00180-24301

080
.00180-24702
U!lO
OBO'
OBO

080
080
00180-04138
00180-04137
00180-01217

5060-04]1
5JOO-0051
00180-00601
00160-60119
00180-60120

5000-0449
500U-046'1
00180-64110
1490-00]0
5060-0767

5060-0552
00184-00204
00180-01255
00180-01246
00182-01209

00182-00601
1450-0404
00180-01249
00160-41208
00180-01250

1490-0710
00180-09105
080
00184·60202

X-200
00181-23201
00184-67401
01703-2]702
01802-23202

0370-0451
5060-0548
00184-00601
013] 1-67404
00184-67404

See introduction to this section for ordering information
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Replaceable Parts

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

Model 184A1B

Reference HP Part Number Qty Description
Mfr Mfr Part Number

Designation Code

"Pl05 0018'0-67'002 1 PUSH8UTTON:STANOARO 28480 00184-67402

~Pl06 0018'0-67'003 1 PUSH8UTTON:FAST 28480 00184-67403

"Pl07 00184·67405 1 PUSH8UTTON ASSY 28480 00lB467405

~Pl08 0018'0-01201 1 8RACKET:TRANS1STOR 28480 00184-01201

~PI09 2190-0910 3 LOCKWASHER:STL .120 10 X .275 00 00000 080

~P110 00181-04101 1 COVER:HIGH VOLTAGE CONNECTOR 284BO 00181-04101

~Pl11 00181-47101 2 GASKET 28480 00181-'07101

MPl12 1490·096B 1 BUSHING:POTENTIOMETER 1/4·32 EXT THO 00000 OBD
(USED WITH R111

MP113 0590-0043 1 NUT:HEX 1/4 x 32 tNT THO 00866 OBD
(USED WITH R111

MP114 2190-0027 1 WASHER:LOCK tNT 15/3200 (USED WITH Rll) 78169 1914

MP115 1200-D4OB 1 COVER:CRT SOCKET 28480 1200.()4OB

~P184 00184-01202 1 BRACKET: REAR 28480 00184-01202

Cl 1854-0320 3 TSTR:SI NPN 28480 1854-0320

C2 1854-0320 TSTR:SI NPN 28480 1854-0320

C3 1854-0320 TSTR: SI NPN 28480 1854-0320

~1 2100-3287 1 R:VAR 2 X lOOK OHM 28480 2100-3287

~2 2100-2602 1 R:VAR COMP 10K OHM 20% LIN 1I4W 28480 2100-2602
11 NTENS ITY l

~5 2100-2563 1 R:VAR COIIP 5 MEGOHM 20% LJN 1/2W 28480 2100-2563

I FOCUSl
~6 2100-2086 1 R:VAR COMP 5K OHM 20% LIN 1/2W 28480 2100-2086

ITRACE ALIGNI
n 2100-1717 1 R:VAR COMP 50K OHM 20% LIN 1I2W 28480 2100-1717

(ASTI GI

A8 2100-2083 1 R:VAR COMP 20K OHM 20% LIN 1I2W 28480 2100-2083
(SWEEP TIMEI

P9 2100-2608 1 R:VAR COMP 10K OHM 20% lOG 1I4W 28480 2100-2608
(PERSISTENCE)

~10 0683-1045 1 R:FXO COMP lOOK OHMS 5% 1/4W 01121 CB 1045

Rll 2100 2488 R:VAR COMP 10K OHM 20% LIN 1/2W 284BO 2100 2488

51 3101-1508 2 SWITCH:TOGGLE OPOT 09353 73181

S2 3101-1785 2 SWITCH:SlIOE SPOT 28480 3101-1785

S3 3100-1345 2 SWITC H: ROT ARY 1 SECTION 3 PCSIT ION 28480 3100-1345

S4 3101-0977 2 SWITCH:PUSHBUTTON OPOT 82389 125-1032

S5 3101-1237 1 SW1TCH:SlIOE OPOT 82389 11A-1243

56 3101-0070 1 SWITCH:COAXIAL OPDT 2B4BO 3101-0070

~1 5083-3752 1 CRT: P31 ALI G 28480 5083-3752

H 8120-1545 1 CABLE ASSY: AC POWER CORD 7.5 FT (RACK) 70903 KH 7171

>1 8120-1538 1 CABLE ASSY:POWER 7.5 FT. (CAB) 28460 8120-1538

>2 00180-61617 1 CABLE ASSY:COAX VERT (RACK) 28480 00180-61617

>2 00180-61616 1 CA8LE ASSY:COAX VERT (CAB) 28480 00180-61616

>3 00180-61685 1 CA8LE:CRT VERTICAL 28480 00180-61685

>4 00180-61650 1 CABLE ASSY:SWEEP OUT 28480 00180-61650

>5 00183-61625 1 CABLE:HORIZONTAL OUTPUT (RACK) 28480 00183-61625

>5 01701-61605 1 CA8LE:HORIZ. OUTPUTICA81 284fO '11701-6' ~05

>6 00lB4-61622 1 CA8LE:MAIN IRACKI 28480 00lB4-61622

>6 001B4·61621 1 CA8LE:CABINET, MAIN 284eo 00lB4-61621

>7 00180-61657 1 CA8LE ASSY:HORIZONTAL MAGNIFIER 28480 00180-61657

>8 00180-61697 1 CA8LE ASSY:4-CONOICA8l 28480 00180-61697

>R 00180-61696 1 CA8LE ASSY:4-CONOIRACKI 284eo 00180-61696
(S4 TO J21

09 00184-61607 1 CABLE ASSY: COAX 28480 00184-61607
(INCLUDES L31

>10 00IB4-61623 1 CABLE:COAX, 28480 00IB461623

>20 00184-61602 1 CABLE ASSY:CALI8RATOR 28480 0018',-61602

>21 00184-61614 1 CA8LE ASSY(HV OSC.I 28480 00184-61614
I HV OSC.)

)F 1 1400-0084 1 FUSEHOLOER:EXTRACTOR POST TYPE 75915 342014

~Vl 1200-0037 1 SOCKET:CRT TUBE 72825 97097

~Vl 1200-0050 7 CONTACT:CRT SOCKET 72825 9553-1

See intl"Oduction to this section for ordering information
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Model 184A/B

MP8

Figure 6-3. Low Voltage Power Supply Module Exploded View

MP6

Replaceable Parts

IS4A/8-C-5
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Replaceable Parts

MP39

AIQ4
(AI XQ4)
'UNDER

AIQ3

(
AiXQ3)
UNDER

AIQI

(
AIXQI)
UNDER

AIQ2
(AI XQ2)
'UNDER

Model 184A1B

AIMP3

MP39

18 De/o - R - 2 D

6-6

Figure 6-4. Series Regulator Parts Identification



Model 184A1B Replaceable Parts

)

)

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

Reference HP Part Number Qty Description Mfr Mfr Part Number
Designation Code

Al 00184·60003 POWER MOOULE:LOW VOLTAGE 28480 00184-60003
HCI 0180-1807 2 C:FXD ELECT 290 UF +50-10~ 200VOCW 56289 32D291F20DA82A-DOB
AIC2 0180-1865 1 C:FXD ELECT 2100 UF +75-10~ 40VOCW 56289 32D212G040AB2A-DOB
AIC3 0180-1809 1 C:FXD ELECT 3400 UF +75-10~ 25VDCW 56289 32D342G025AB2A-00B
AIC4 0180-1807 C:FXO ELECT 290 UF +50-10~ 200VDCW 56289 32D291F200A82A-DOb

AiEl 1200-0043 4 INSULATOR:TSTR MOUNTINGlT0-31 71785 293011
AIFI 2110-0065 2 FUSE:0.375A 250V 75915 312.375
AIF2 2110-0002 2 FUSE:CARTRIDGE 2 AMP 3 AG 75915 312.002
AIF3 2110-0002 FUSE:CARTRIOGE 2 AMP 3 AG 75915 312.002
AIF4 2110-0065 FUSE:0.375A 250V 75915 312.375

AIMP3 00180-61103 1 TRANSISTOR:HEAT SINK RH 28480 001 B0-611 03
AIMP4 00180-61104 1 TRANSIsrUR:HEAT SINK LH 28480 00180-61104
AIMP5 00180-00249 1 PANEL: REAR 2B480 00180-00249
AlMP6 00182- 00206 1 PANEL: ACCESS 28480 00182-00206
AIMP7 00182- 2470 I 4 SPACER:LVPS 28480 00182-24701

AIMP8 00180-01252 1 8RACKET:TRANSFORMER 28480 DDIBO-01252
HOI 1854-01017 2 TSTR: SI NPN 28480 1854- 041 7
H02 1854-0063 2 TSTR: SI NPN 80131 2N3055
Al03 1854-0063 TSTR:SI NPN 80131 2N3055
AI04 1854-0417 TSTR:SI NPN 2B480 1854-0417

HTl 9100·3401 1 TRANSFORMER:POWER 28480 9100·3401
HXOI 1200-0041 4 SOCKET :TRANSISTOR 717B5 133-32-10-013

AlX02 1200-0041 SOCKET:TRANSISTOR 71785 133-32-10-013
AIX03 1200-0041 SOCKET:TRANSISTOR 71785 133-32-10-013
AlX04 1200-0041 SOCKET:TRANSlSTUR 71785 133-32-10-013

AlAI 00184·66511 80ARO ASSY:LV RECTIFIER 28480 00184·66511
HAICl 0180-0091 I C:FXD ELECT 10 UF +5D-I0~ 100VDCW 56289 300106FIOOOC2-DSM

AlAICRI 1901-0028 12 DIODE:SILICON 0.75A Io00PIV 04713 SR1358-9
AlA lCR2 1901-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358-9
ALA ICR3 1901-0028 DI0DE:SILICON 0.75A 400PIV 010713 SR1358-9

ALAICR4 1901-0028 DIODE SILICON 0.75A 400PIV 010713 SR1358-9
AlAICR5 1901-0028 DIODE SILICON 0.75A 400PIV 04713 SR1358-9
ALAICR6 1901-0028 OIOOE SILICON 0.75A IoDOPIV 04713 SR1358-9
AlAICR7 1901-0028 DIOOE SILICON 0.75A 400PIV 01tl13 SR1358-9
ALAICR8 1901-0028 DIOOE SILICON 0.75A 4DOPIV 04713 SR1358-9

AlAICR9 1901-0415 8 DIODE SILICON 50 PIV 3A 28480 1901-0415
ALAICRIO 1901-0415 DIODE SILICON 50 PIV 3A 28480 1901-0415
AlA ICR11 1901-0415 DIODE SILICON 50 PIV 3A 281080 1901-0415

AlAICRI2 1901-0415 DIODE SILICON 50 PIV 3A 281080 1901-0415
AIAICRI3 1901-0415 DIOOE SILICON 50 PIV 3A 28480 1901-0415

ALAICRI4 1901-0415 DIODE S IUCON 50 PIV 3A 28480 1901-01tl5
AlA lCR15 1901-0415 DIODE SILICON 50 PIV 3A 28480 1901-0415
ALAICRI6 1901-0415 DIODE S IUCON 50 PIV 3A 281080 1901-0415

AlA lCRI7 1901-0028 OIOOE S I LICON 0.75A 400PIV 04713 SR1358-9
ALAICRI8 1901-0028 DIODE SILICON 0.75A 40DPIV 04713 SR1358-9

AlA lCR19 1901-0028 DIODE SILICON 0.75A 400PIV 04713 SR1358-9
ALA ICR20 1901-0028 DIODE SILICON 0.75A Io00PIV 04713 SR1358-9
ALA ICR21 1901-0045 2 DIODE SILICON 0.75A 100PIV 04713 SR1358-7
ALAICR22 1901-0045 DIODE SILICON 0.75A IDOPIV 04713 SR1358-7
AlAiRI 0687-1041 3 R:FXD COMP lOOK OHM 10~ 1/2W 01121 E8 1041

AlAIR2 0687-1041 R:FXD COMP lOOK OHM 10~ 1/2W 01121 E8 1041
AlAIR3 0760-0016 I R:FXD MET ox 2700 OHM 2~ IW 281080 0760-0016
AlAIR4 0757-0060 3 R:FXD MET FLM 24.3K OHM 1~ 1/2W 28480 0757-0060

AlAIVRI 1902-0597 1 DIODE 8REAKDOWN:56.2V 5~ lW 28480 1902-0597

AlA2 00184-66509 80ARD ASSY:LV REGULATOR 28480 00184-66509

AlA2CI 0140-0176 1 C:FXD MICA 100 PF 2~ 28480 01100-0176

AlA2C2 0180-0269 1 C:FXD ELECT 1.0 UF +50-10~ 150VOCW 56289 30DI05F150BA2-0SM

AIA2C3 0180-0089 2 C:FXD AL ELECT 10 UF +50-10~ 150VDCW 56289 30DI06FI5DDD2-DSM

HA2C4 0160-0161 3 C:FXD MY 0.01 UF 10~ 200VOCW 56289 192P 10392-PTS

HA2C5 0180-0058 2 C:FXD AL ELECT 50 UF +75-10~ 25VDCW 56289 30D506G025CC2-DSM

AlA2C6 0170-0040 4 C:FXO MY 0.047 UF 10~ 200VOCW 56289 192P47392-PTS

AlA2C7 0180-0058 C:FXD AL ELECT 50 UF +75-10~ 25VDCW 56289 30D506G025C02-DSM

AlA2C9 0180-0089 C:FXO AL ELECT 10 UF +50-10~ 150VDCW 56289 30DI06FI50DD2-DS"

AtA2CRI 1901-0040 27 DIODE:SILICON 3DMA 30WV 07263 FDGI088

AlA2CR2 1901-00100 DIODE:S IUCON 30M A 30WV 07263 FDGID88

AlA2CR3 1901-0026 5 DIODE:SILICON D.75A 200PIV 04713 SR1358-8

AlA2CR4 1901-0040 DIODE: S IUCON 30MA :'OWV 07263 FOGI088

AlA2CR5 1901-0040 OIODE:S IUCON 30MA 30WV 07263 FOGI088

AtA2CR6 1901-0040 DIODE:SILICON 30"A 30WV 07263 FDGI088

AlA2CR7 1901-0026 DIODE:SILICON 0.75A 20DPIV 04713 SR1358-8

A1A2E1 2110-0269 10 CLIP:FUSE 0.250· OIA 91506 6008-32CN

A1A2E2 2110-0269 CLIP:FUSE 0.250· DIA 91506 6008-32CN

A1A2E3 2110-0269 CLIP:FUSE 0.250" DIA 91506 6008-32CN

A1A2E4 2110-0269 CLIP:FUSE 0.250· OIA 91506 6008-32CN

See introduction to this section for ordering information
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Replaceable Parts

Table 6·2. Replaceable Parts (Cont'd)

Model 184A1B

Reference
Designation
A1A2E5
A1A2E6
A1A2E7
A1A2E8
'LA2J3
~IA201

'LA202
HA203
ALA204
'LA205

HA206
HA201
HA208
HA209
HA2010

HA2011
HA2012
~ lA20n
'IA2014
HA2015

HA2016
, IA2RI
AIA2R2
HA2R3
HA2R4

HA2R5
HA2R6
AIA2R7
ALA2R8
ALA2R9

'IA2RIO
HA2Rll
HA2RI2
HA2R13
HA2RI4

AIA2R15
HA2RI6
A IA2R11
HA2RI8
HA2R19

'IA2R20
HA2R21
'IA2R22
~ IA2R23
AIA2R24

HA2R25
'LA2R26
'lA2R27
, LA2R28
~IA2R29

HA2R30
HA2R31
HA2R32
A LA2R33
HA2R34

AlA2R35
~ U2R36
AU2Rn
AIA2R38
A142R39

~IA2R40

A lA2R4 I
~ LA2R42
HA2TPI
,14lTP2

~IA2TP3

HA2TP4
HA2VRI
HA2VR2
A2

~2Cl

A2C2
A2C3
A2C4
A2C5
A2CRI
A2CA2
A2CA3
I2Jl
A2Ql
A2Q2
A2Q3
A2Q4
AlRI
nR2

HP Part Number

2110-0269
2110-0269
2110-0269
2110-0269
1251-1633

1854-0234
1854-0011
1854-0011
1854-0011
1854-0039

1854-0071
1854-0071
1854-0011
1854-0039
1854-0071

1854-0071
1854-0011
1854-0039
1854-0071
1854-0071

1854-0071
0757-0713
0751-0281
0751-0465
0812-0058

0151-0060
0151-0060
0751-0435
0151-0438
0151-0044

0151-0435
2100-1113
0151-0161
0811-1746
0151-0161

0151-0438
0151-0161
0751-0431
0151-0213
0151-0283

2100-1712
0151-0438
0811-1146
0151-0769
0151-0436

0151-0430
0151-0169
0751-0281
0151-0428
210C>-1712

0751-0435
0151-0367
0151-0281
0812-0058
0757-0169

0151-0168
0751-0044
0751-0361
0151-0450
0751-0280

2100-1114
0751-0768
0681-5611
1251-0206
1251-0206

1251-0206
1251-0206
1902-3096
1902-0181
00 184·66515

0160-0168
0160·3443
0160 0309
01603443
0180 2210
1901'·0418
1901.()()28
19010028
1251-3072
18540215
18540215
1854·0232
1853·0240
0684-1021
0684-1021

Qty

1
2

11

3

1
5
5
2

4
16

2

1
5
2

4
4
8

2

3
3

1

2

3

2

1
9

1

2

3

Description

ClIP:FUSE 0.250" DIA
ClIP:FUSE 0.250" DIA
ClIP:FUSE 0.250" DIA
ClIP:FUSE 0.250" DIA
CONNECTOR:POll X 151 15 CONTACT

TSTR:SI NPN
TSTR:SI NPNISElECTED FROM 2N31041
TSTR:SI NPNISElECTED FROM 2N31041
TSTR:SI NPNISElECTED FROM 2N31041
TSTR:SI NPN

TSTR:SI NPNISElECTEO FROM 2N31041
TSTR:SI NPNISElECTED FROM 2N31041
TSTR:SI NPN1SElECTEO FROM 2N31041
TSTR:SI NPN
TSTR:SI NPN1SElECTED FROM 2N31041

TSTR:SI NPNISElECTEO FROM 2N37041
TSTR:SI NPNISElECTEO FROM 2N31041
TSTR:SI NPN
TSTR:SI NPNISElECTEO FROM 2N31041
TSTR:SI NPNISElECTED FROM 2N37041

TSTR:SI NPNISElECTEO FROM 2N37041
R:FXD FLM 110 OHM 1~ 1/4W
R:FXD MET FlM 2.14K OHM l~ 1/8W
R:FXD MET FlH lOOK OHM 1~ 1/8W
R:FXD WW 8.2 OHM 5~ 2W

R:FXO MET FLM 24.3K OHM 1~ 1/2W
R:FXD MET FlM 24.3K OHM 1~ 1/2W
R:FXD FlM 3920 OHM 1~ 1/8W
R:FXD MET FlH 5.11K OHM 1~ 1/8W
R:FXD MET FLH 33.2K OHM 1~ 1/2W
R:FXD FlM 3920 OHM 1~ 1/8W
R:VAR WW lK OHM 5~ TYPE H lW
R:FXD FlM 43.2K OHM 1~ 1/4W
R:FXD WW 0.36 OHM 5~ 2W
R:FXD FLM 43.2K OHM 1~ 1/4W

R:FXD MET FlM 5.11K OHM l~ 1/8W
R:FXD FlM 43.2K OHM 1~ 1/4W
R:FXD MET FlH 2.43K OHM 1~ 1/8W
R:FXD MET FlM 3.01K OHM 1~ 1/8W
R:FXD MET FlM 2.00K OHM 1~ 1/8W

R:V4R WW 500 OHM 5~ TYPE H lW
R:FXD MET FlM 5.11K OHM 1~ 1/8W
R:FXD WW 0.36 OHM 5~ 2W
R:FXD FlM 51.1K OHM 1~ 1/4W
R:FXD MET FlM 4.32K OHM l~ 1/8W

R:FXD MET FlM 2.21K OHM 1~ 1/8W
R:FXD FLM 51.1K OHM 1~ 1/4W
R:FXD MET FlM 2.14K OHM 1~ 1/8W
R:FXD MET FlM 1.62K OHM 1~ 1/8W
R:VAR WW 500 OHM 5~ TYPE H lW

R:FXD FLM 3920 OHM 1~ 1/8W
R:FXD MET FlM lOOK OHM 1~ 1/2W
R:FXD MET FlH 2.14K OHM 1~ 1/8W
R:FXO WW 8.2 OHM 5~ 2W
R:FXO FlM 51.1K OHM It 1/4W

R:FXD FlM 41.5K OHM 1~ 1/4W
R:FXO MET FlM 33.2K OHM l~ 1/2W
R:FXD MET FlM lOOK OHM 1~ 1/2W
R:FXD MET FlM 22.1K OHM 1~ 1/8W
R:FXD MET FlM lK OHM 1~ 1/8W

R:VAR WW 2K OHM 5~ TYPE H lW
R:FXD FlM 41.5K OHM 1~ 1/4~

R:FXD COMP 560 OHM 10~ 1/2W
CONNECTOR:SOCKET 0.15 80Y OIA TEFLON
CONNECTOR:SOCKET 0.15 80Y 014 TEFLON

CONNECTOR:SOCKET 0.15 8DY OIA TEFLON
CONNECTOR:SOCKET 0.15 8UY CIA TEFLON
DIODE 8REAKDOWN:5.23V 5t 400 MW
DIOOE:T.C. REFERENCE IN938
80ARD ASSY:MDOE SwiTCH

C:FXO MY 0.1 UF 10~ 200VOCW
C:FXDCEAO.l UF+80·20%50VDCW
C:FXD ELECT 4.7 UF 20% 10 VDCW
C:FXDCEAOl UF+8020%50VDCW
C:FXD ELECT 2 UF +50 10% 150 VDCW
DIODE:SI 3A 400PRRV
DIODE:SILICON 0.75A 400 PIV
DIODE.SILICON 0.75A 400 PIV
CONNECTDR:R t P. 12 M4LE CCNTACTS
TST8:SI NPN
TSTA:SI NPN
TSTA:SI NPN (SELECTED FADM 2N34401
TSTA:SI PNP

R:FXD COMP 1000 OHM 10~ 1/4W
R:FXO COMP 1000 OHM lOt 1/4W

Mfr
Code

91506
91506
91506
91506
71185
80131
28480
28480
28480
80131

28480
28480
28480
80131
28480

28480
28480
80131
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28460

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28HO

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
284BO
28480
28480
28480

28480
28480
01121
98291
98291

98291
98291
28480
04713
28480

56289
72982
56289
72982
28480
04713
04713
04713
27264
80131
80131
28480
04713
01121
01121

Mfr Part Number

6008-32CN
b008-32CN
6008-32CN
6008-32CN
252-15-3C>-310
2N3440
1854-0071
1854-0071
1854-0071
2N3053

1854-0071
1854-0071
1854-0071
2N3053
1854-0071

1854-0071
1854-0071
2N3053
1854-0011
1854-0071

1854-0071
0151- 0713
0751-0281
0751-0465
0812-0058

0157-0060
0151-0060
0151-0435
0751-0438
0157-0044

0157-0435
2100-1113
0151-0161
0811-1146
0751-0167

0751-0438
0157-0161
0151-0431
0151-0213
0151-0283

210C>-1112
0151-0438
0811-1146
0151-0169
0751-0436

0757-0430
0157-0169
0157-0281
0157-0428
210C>-1712

0157-0435
0151-0361
0757-0281
0812-0058
0751-0769

0751-0768
0757-0044
0157-0367
0751-0450
0157-0280

2100-1714
0151-0168
E8 5611
SKT-400
SKT-400

SKT-400
SKT-400
1902- 3096
IN938
0018466515

192PI0492-PTS
8131050651 1042

150D475XOO10A2 DYS
8131050651 1042
0180 2210
SR 1846-12
SA 13589
SA 13589
09-56-112112183-12AI
2N3904
2N3904
18540232
SS 1139K
C8 1021
C8 1021

6·8
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Model 184A1B

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

Replaceable Parts

Reference
Designation

nR3
A2R4
A2R5
A2R6
A2R7
A2R8
A2R9
A2Rl0
A2Rll
A2S1
Al
AlGI
A3C2

A3C3
A3C4
A3CS
A3CRI
A3CR2
A3CR3
AlCR4
AlCR5
AlCR6
A3CR7
A3El
AJE2
AlJ I
AlJ2
A3l!
AlL 2

A301
AJQ2
A3RI
AlR2
AlR3
AlR4
AlRS
A3XQI
AJXQ2
A3XQ3
A4
A4CI
A4CRI
A4CR2
A4MPI

A4MP2
A4MP3
A4RI
A4Tl
AS
ASCI
A5l!
ASRI
A5S1
A5S1

A5WI
A6
A6CI
A6C2
A6C3
A6C4
A6C5
A6C6
A6Cl
A6C8

A6C'I
A6CIO
A6Cll
A6CI2
A6C13
A6CI4
A6CI5
A6C16
A6C11
A6CI8

A6Cl'1
A6C20
A6C21
A6C22
A6C23
A6C24
A6C25
A6C26
A6CRI
A6CR2
A6CR3
AbCR4
A6CR5
A6CR6

HP Part Number

0684-2221
06842731
06844741
06845631
0684·3941
06843941
06845631
06841541
0684·2231
00184·21901
00184 66510
0180-00'l1
0170-0040

0180-1731
0180·1731
0160-3443
1'101-0040
1901·0049
1'101-0040
1901-0050
1'101-0040
1901-0040
1901·0040
21100269
036Q.1653
1251-3165
1251-3165
91002268
'1100-2268

1854-0215
1854-0215
0151-0435
0757·0447
0151-0452
0151-0453
0157-0283
1251-3027
1251-3021
1151-3027
00184-66504
0160-4024
1'101-0341
1'101-0341
1400-0845

5040-0402
5040-0430
0751-044'1
00180-60801
00180- 61904
0160-0168
'1140-0119

3100-2543

00 180- 61652
00184·66512
0160-3443
0160-3451
0121-0168
0121-0168
0160-2248
0160-3443
0160-0162
0160-0303

0160-2403
0160-21'11
0160·2198
0180-1746
0180-00'18
0180-1146
0180-1146
0160-0162
0160-0161
0160-0161

0160-4024
0160-2403
0160-0163
0160-3451
016Q.3451
0160·3443
0160·2959
0150·0093

1'101-0040
1'101-0040
1901-0040
1901-0535
1901-0535
1901-0040

I

Qty

24
2

3
2

26

1
1
2

3

2
2

2

1
1
4
1

6
2

9
1

2
1
1
3
1

Description

R:FXO COMP 2200 OHM 10~ 1/4W
R:FXD CaMP 27K OHM 10% 1/4W
R:FXD COMP 470K OHM 10% 1/4W
R:FXD CaMP 56K OHM 10% 1/4W
R:FXD COMP 390K OHM 10% 1/4W
R:FXD COMP 390K OHM 10% 1/4W

R:FXD COMP 56K OHM 10% 1/4W
R:FXD COMP 150K OHM 10% 1/4W
R:FXD COMP 22K OHM 10% 1/4W
SWITCH:PUSH8UTTON 5 STATIO~

80ARO ASSY:HV USCILLATOR
C:FXO TANT. 41 UF 10~ 35VOCW
C:FXO MY 0.047 UF 10; 200VOCW

C:FXU ELECT 4.7 UF 10~ 50VOCW
C:FXD ELECT 4.7 UF 10% 50VDCW
C:FXO CER 0.1 UF +80-20~ 50VOCW
OIUOE:SILICON 30MA 30WV
DIODE:SI LICON 750 MA 50WV
OIOOE:SILICON 30MA 30WV
OIOOE:SI 200 MA AT IV
OIUOE:SILICON 30MA 30WV
OIUOE:SILICON 30MA 30WV
DIODE:SI LICON 30MA 30WV
CLlP,FUSE 0.25" DIA
TERMINAL PIN:SQUARE
CUNNECTOR:R & P. 5 MALE PCST CONrACT
CONNECTOR:R & P. 5 MALE POST CONTACT
COIL:FXD 22.0 UH 10%
COIL:FXD 22.0 UH 10;

TSTR:SI NPN
TSTR:SI NPN
R:FXO FLM 3920 OHM 1~ 1/8W
R:FXD MET FLM 16.2K OHM 1% 1/8W
R:FXO MET FLM 21.4K OHM 1; 1/8W
R:FXD MET FLM 30.1K OHM I; 1/8W
R:FXO MET FLM 2.00K OHM 1~ 1/8W
CONNECTOR:R & P 3 FEMALE CONTACT
CONNECTOR:R & P 3 FEMALE ceNT ACT
CONNECTOR:R & P 3 FEMALE CCNTAcr
80ARD ASSY:HV RECTIFIER
C:FXO 0.1 UF 4K VOCW
OIODE:SI 1000 PlY 50MA
OIODE:SI 7000 PIV 50MA
CLAMP:COMPONENT. 0.500· LG

MOUNT: TRANSFORMER
MOUNT:TRANSFORMER
R:FXO FLM 20K OHM 1~ 1/8W
TRANSFORMER ASSY:HV
SWITCH ASSY:DISPLAY
C:FXO MY 0.1 UF 10; 200VDCW
COIL/CHOKE 22.0 UH 10~

PART OF SI
SWITCH:ROTARY 2 POSITION
(INCLUDES RlI

CA8LE:COAX. DISPLAY SWITCH
80ARO ASSY:GATE
C:FXD CER 0.1 UF +80-20~ 50VDCW
C:FXD CER 0.01 UF +80-20~ 100VDCW
C:VAR TEFLON 0.25-1.50 PF 600VDCW
C:VAR TEFLON 0.25-1.50 PF 600VDCW
C:FXD CER 4.3 PF 500VDCW
C:FXO CER 0.1 UF +80-20~ 50VDCW
C:FXD MY 0.022 UF 10; 200VOCW
C:FXD MYLAR .15 UF 10~ 200VOCW

C:FXD CER 1500 PF 20~ 5K VOCW
C:FXD MICA 10 PF 5;
C:FXD MICA 20 PF 5%
C:FXD ELECT 15 UF 10~ 20VOCW
C:FXO ELECT 100 UF 20~ 20VDCW
C:FXD ELECT 15 UF 10; 20VOCW
C:FXD ELECT 15 UF 10; 20VOCW
C:FXO MY 0.022 UF 10~ 200VOCW
C:FXD MY 0.01 UF 10; 200VOCW
C:FXO MY 0.01 UF 10; 200VOCW

C:FXO 0.1 UF 4K VOCW
C:FXO CER 1500 PF 20~ 5K VOCW
C:FXO MY 0.033 UF 10~ 200VOCW
C:FXO CER 0.01 UF +80-20~ 100VOCW
C:FXD CER 0.01 UF +80 -20% l00VDCW
C: FXD CER 0.1 UF +80-20% 50vbcw
C: FXD CER 1000 PF +100·0% 600VDCW
C:FXD CER 0.01 UF +80·20% l00VDCW
OIOOE:SILICON 30MA 30WV
OIOOE:SILICON 30MA 30WV
OIOOE:SILICON 30MA 30WV
0IOOE:HY8RI0 HOT CARRIER
0100E:HY8R10 HOT CARRIER
OIOOE:SILICON 30MA 30WV

Mfr
Code

01121
01121
01121
01121
01121
01121
01121
01121
01121
28480
28480
56289
56289

56289
56289
12982
01263
04713
01263
01263
07263
01263
07263
91506
28480
27264
21264
82142
82142

80131
80131
28480
28480
28480
28480
28480
21264
27264
21264
28480
28480
28480
28480
00000

28480
28480
28480
28480
28480
56289
28480

28480

28480
28480
12982
56289
28480
28480
28480
12982
56289
28480

72982
12136
12136
28480
56289
28480
28480
56289
56289
56289

28480
12982
56289
56289
56289
56289

91418
01263
01263
01263
28480
28480
01263

Mfr Part Number

C8 2221
CB 2731
C84741
CB 5631
C83941
C83941
C85631
C81541
C82231
00184·21901
00184·66510
1500476X9035S2-DYS
192P47392-PTS

1500415X905082-DYS
150D475X905082·DYS
BI31-050-651-104Z
FDGI08B
SR1358·6
FDGI088
FDA 6308
FDGI088
FDGI088
FOG 1088
500B·32CN
036Q.1653
09-56-1051IA-2183-5A
0'l-56-1051IA-2183-5A
09·1316·4K
09-1316-4K

2N3904
2N3904
0757-0435
0757·0447
0757-0452
0757-0453
0151-0283
09-52-3032
09-52-3032
09-52-3032
00184-66504
0160-4024
1901-0341
1901-0341
080

5040-0402
5040-0430
0757-0449
00180-60801
00180-61904
192PI0492-PTS
9140-0119

3100-2543

00180-61652
00184·66512
8131-050-651-104Z
C0238101FI03ZS25-COH
0121-0168
0121-0168
0160-2248
8131-050-651-104Z
192P22392-PTS
0160-0303

828-025-X5RO-152M
ROMI5CI00HC
RDM15C200J3C
0180-1746
150Dl01X0020S2-0YS
0180-1146
0180-1146
192P22392-PTS
192P 10392-PTS
192PI0392-PTS

0160-4024
828-025-X5Ro-I52M
192P33392-PTS
C0238101FI03ZS25-CDH
C02381 01 F103ZS25·CD H
8131.Q50·651·104Z
C067Kl02El02ZE19
TA
FDGI088
FDGI088
FDGI088
1901-0535
1901-0535
FDGI088

See introduction to this section for ordering information
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Replaceable Parts Model 184A1B

Table 6-2. Replaceable Parts (Cont'dl

Reference HP Part Number Qty Description
Mfr Mfr Part Number

Designation Code

AbCRl 1901-0029 2 DlODE: S IUCON bOO PIV 28480 1901-0029

AbCR8 1901-0029 DIODE: S IUCON bOO PIV 28480 1901-0029

AbCR9 1901-0040 DlODE:S IUCON 30MA 30WV 012b3 FDGI088

AbCRIO 1901-0040 DIODE:SIUCON 30MA 30WV 072b3 FDGI088

AbCRll 1901-0040 DIODE:SILICON 30MA 30WV 01263 FDGI066

AbCRI2 1901·0376 DIODE: SILICON 35V 28480 1901·0371>

A6CR13 1901·0376 DIODE: SILICON 35V 28480 1901·0376

AbEl 031>O-lb53 1 TERMINAL:PIN (COA 2bOl 00000 OBO

AbJI 1251-3243 2 CONNECTOR:PC 15 MALE CONTACT 272b4 09-b4-1151(A2402-15A

AbJ2 1251-3243 CONNECTOR:PC 15 MALE CONTACT 212b4 09-b4-1151(A2402-15A

AbU 9100-Ibll I COIL:FXO 0.22 UH 20% 28460 9100-Ibll

A6Q4 1854·0215 TSTR: 51 NPN 80131 2N3904

AbMPI 1400-0645 CLAMP:COMPONENT. 0.500" LG 00000 OBD

AbMP2 1205-00b3 3 HEAT SINK:SEMICONDUCTOR 05820 224-C6

AbOI 1854-0215 TSTR:SI NPN 80131 2N3904

Ab02 1853-003b 8 TSTR: SI PNP 80131 2N390b

Ab03 1654-0215 TSTR: S I NPN 60131 2N3904

Ab05 1653-0203 I TSTR:SI PNP 26480 1653-0203

AbOb 1853-0232 I TSTR:SI PNP 28460 1653-0232

AbOl 1654-0211 I T STR: SI NPN 26460 1654-0211

Ab06 1853-0049 2 TSTR:SI PNP 26480 1653-0049

Ab09 1653-0049 TSTR: SI PNP 26480 1653-0049

AbOIO 1654-0215 TSTR:SI NPN 80131 2N3904

AbOll 1854-0215 TSTR: SI NPN 60131 2N3904

AbOl2 1654-0215 TSTR:SI NPN 60131 2N3904

AbOl3 1653-003b TSTR:SI PNP 60131 2N390b

AbOI" 1854-023" TSTR:SI NPN 60131 2N3440

AbOl5 1853-003b TSTR:SI PNP 60131 2N390b

AbOlb 1654-0215 TSTR:SI NPN 60131 2N3904

AbOl1 1654-0215 TSTR: 51 NPN 80131 2N3904

AbOl8 1854-0011 TSTR:SI NPNISELECTED FROM 2N37D"1 28480 1854-0071

AbOl9 1854-0011 TSTR:SI NPN I SELECTED FROM 2N37041 28480 1854-0011

Ab020 1853-003b TSTR: S I PNP 80131 2N390b

Ab021 1854-0358 4 TSTR: SI NPN 28480 1854-0358
Ab022 1654-0215 TSTR:SI NPN 60131 2N3904

Ab023 1853-003b TSTR:SI PNP 80131 2N390b

AbRl 0751-04"4 I R:FXO MET FLM 12.IK OHM 1% 1/8W 28480 0151-0444

AbR2 0157-0431 I R:FXD MET FLM 4150 OHM U 1/8W 28460 0157-0431

AbR3 0757-0401 5 R:FXD MET FLM 200 OHM U 1/8W 28480 0151-0401

AbR4 0757-0407 R:FXD MET FLH 200 OHM U 1/8W 28480 0151-0401

A6R5 0751-0401 9 R:FXD MET FLH 100 OHM U 1/8W 28480 0157-0401

A6Rb 0757-0710 I R:FXD FLM 5b.2K OHM 1% 1/4W 28480 0757-0710

A6R7 0151-0280 R:FXO HET FLM IK OHM U 1/8W 28480 0157-0280

AbR8 0757-041b 3 R:FXO MET FLM 511 OHM 1% 1I8W 28480 0157-0416

AbR9 0157-0429 I R:FXD MET FLM 1.82K OHM 1% 1/8W 28460 0751-0429

A6RIO 0151-04"2 II, R:FXD HET FLH 10.OK OHH 1% 1/8W 26480 0151-04"2
AbRil 0751-0290 2 R:FXD HET FLH 6.19K OHM 1% 1/8W 28480 0151-0290

AbRI2 0151-0442 R:FXO HET FLH 10.OK OHM U 1I8W 28480 0751-0442

A6RI3 0757-0433 I R:FXD MET FLM 3.32K OHH 1% 1/6W 26460 0157-0433
A6R14 0757·0463 R: FXD MET FLM 82.5K OHM 1% 1/8W 28480 0757·0463

A6RI5 0751-0260 R:FXD MET FLH IK OHM 1% 1/8W 28480 0157-0280

A6Rlb 0751-0190 I R:FXD HET FLH 20K OHH 1% 1/2W 28480 0757-0190

AbR17 0757·0850 I R: FXD MET FLM 3.92K OHM 1.0% 11lW 28480 0757·0850

A6RI8 0751-0438 R:FXD MET FLH 5.IIK OHH 1% 1/8W 28480 0151-0438

A6RI9 0751-0479 I R:FXD HET FLH 392K OHH 1% 1/8W 28480 0751-0419

AbR20 0751-0273 R:FXD HET FLM 3.01K OHH 1% 1/8W 28480 0757-0213

A6R21 0757-0273 R:FXD HET FLH 3.01K OHH 1% 1/8W 28480 0157-0213

AbR22 0757-0416 R:FXD HET FLH 511 OHH 1% IJ8W 28480 0151-0416

AbR23 Ob87-1011 I R:FXD COHP 100 OHH 10% 1/2W 01121 E8 lOll

A6R24 0667-1041 R:FXO COMP lOOK OHM 10% 1/2W 01121 EB 1041

AbA25 0681-2231 I R:FXO CDMP 22K OHH 10% 1/2W 01121 EB 2231

AbR26 0698-5618 2 R:FXD FLH 16.25 HEGOHM 5% IW 26480 0698-5678

AbR27 2100-lb18 2 R:VAR FlH I MEGOHH 20% UN 1I2W 28480 2100-1618

AbR26 Ob84-1011 3 R:FXO COHP 100 OHH 10% 1/4W 01121 C6 lOll
A6R29 0157-0442 R:FXO HET FlM 10.OK OHH 1% 1/6W 26480 0151-0442

A6R30 0151-0214 I R:FXD MET FlH 1.21K OHM 1% 1/8W 28460 0151-0274

A6R32 0757-0465 R:FXD HET FlH lOOK OHH 1% 1/6W 28480 0151-04b5

A6R33 0751-01019 I R:FXD HET FLM b81 OHH U 1/8W 28480 0757-0419

AbA34 0751-04lb R:FXD HET FLM 511 OHH U 1/8W 28"80 0157-0416
AbR35 0751-0"38 R:FXD HET FlM 5.IIK OHM 1% 1/8W 28480 0151-0438
A6R3b 0751-0280 R:FXD MET FLH IK OHM U 1I8W 28480 0151-0260

AbRH 0698-31b2 " R:FXD HET flH 46."K OHH U 1I8W 28480 Ob98-3162

AbR38 0698-3162 R:FXD HET FlH 46."K OHM U 1I8W 28460 Ob98-31b2

A6R39 Ob98-31b2 R:FXD HET FlM "b."K OHM U 1I8W 28480 Ob98-31b2

A6R"0 0698-3162 R:FXD HET FlM 46."K OHM U 1I8W 28480 Ob98-3162

See introduction to this section for ordering information
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Model 184A1B Replaceable Parts

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

Reference HP Part Number Qty Description Mfr Mfr Part Number
Designation Code

'6Ritl 0757-0449 R:FXD FLM 20K OHM 1& 1/8W 28480 0151-0449
'6R42 0684-1011 R:FXO COMP 100 OHM 10& 1/4W 01121 C8 1011
,6R43 2100-2650 3 R:VAR FLM 200K OHM 10& LIN 1/2W 28480 2100-2650
'6R44 0151-0465 R:FXD MET FLM lOOK OHM 1& 1/8W 28480 0151-0465
'6R45 0698-3158 1 R:FXD MET FLM 23.7K OHM 1& 1/8W 28480 0698-3158

'6R46 0151-0465 R:FXD MET FLM lOOK OHM 1& 1/8W 28480 0751-0465
'6R47 0757-0458 1 R:FXD MET FLM 51.1K OHM U 1I8W 28480 0151-0458
'6R48 0157-0442 R:FXD MET FLM 10.0K OHM 1& 1/8W 28480 0751-0442
'6R49 0751-0283 R:FXD MET FLM 2.00K OHM 1& 1/8W 28480 0157-0283
'6R50 0151-0346 3 R:FXD MET FlM 10 OHM U 1/8W 28480 0157-0346

'6R51 0151-0346 R:FXO MET FLM 10 OHM U 1/8W 28480 0157-0346

'6R52 0751-0346 R:FXD MET FlH 10 OHM U 1I8W 28480 0151-03"6
'6R53 0151-0401 R:FXO MET FLM 100 OHM 1& 1/8W 28480 0157-0401

'6R54 2100-2650 R:VAR FLM 200K OHM 10& LIN 1/2W 28480 2100-2650

'6R55 2100-2650 R:VAR FLM 200K OHM 10& LIN 1/2W 28480 2100-2650

'6R56 2100-1618 R:VAR FlM 1 MEGOHM 20& LI N 1/2W 28480 2100-1618

'6R57 0751-0442 R:FXD MET FLM 10.0K OHM 1& 1/8W 28480 0751-0442

,6R58 0757-0276 1 R:FXD MET FLM 61.9 OHH 1& 1/8W 28480 0151-0216
'6R59 0698-6612 1· R:FXD MET FLM 2K OHM O.U 1I8W 2848U 0698-6612

'6R60 0698-5421 1 R:FXD MET FlM 11.82K OHM 0.1& 1/2W 28480 0698-5421

'6R61 0757-0431 R:FXD MET FlH 2.43K OHM U 1I8W 28480 0751-0431
,6R62 0151-0438 R:FXD MET FLM 5.11K OHM 1& 1I8W 28480 0151-0438

'6R63 0151-0461 2 R:FXD MET FlH 68.1K OHM U 1I8W 28480 0751-0461

'6R64 0157-0461 R:FXD MET FLM 68.1K OHM U 1I8W 28480 0157-0461

'6R65 0157-0438 R:FXD MET FLM 5.11K OHM 1& 1/8W 28480 0151-0438

'6R66 0698·8220 1 R: FXO FLM 15 MEGOHM 1" 3W 28480 0698-8220

'6R67 0687-1031 1 R:FXD CCMP 10K OHM 10& 1/2W 01121 E8 1031
'6R68 0698-5617 1 R:FXD FLM 8.25 MEGOHM 5& lW 28480 0698-5677

'6R69 0698-5678 R:FXD FLM 16.25 MEGOHM 5& lW 28480 0698-5618

'6R70 0751-0417 1 R:FXD MET FLM 562 OHH 1& 1/8W 28480 0757-0itl7

'6R71 0698-3553 1 R:FXD FLM 2.49 HEGOHM 1& 1/2W 28480 0698-3553

)
'6R12 0751-0438 R:FXD HET FLM 5.11K OHM 1& 1/8W 28480 0157-0438

'6R73 0751-0442 R:FXD MET FLM 10.OK OHH 1& 1/8W 28480 0157-0442

'6R74 0751-0283 R:FXD MET FLM 2.00K OHM 1& 1/8W 28480 0151-0283

'6R75 0157-0280 R:FXD MET FLM 1K OHM U 1/8W 28480 0751-0280

'6R76 0751-0401 R:FXD MET FLM 100 OHM 1& 1/8W 28480 0157-0401

'6R77 0684-5631 1 R:FXD COMP 56K OHH 10& 1/4W 01121 C8 5631

'6R18 0757-0449 R:FXD FLM 20K OHM 1& 1/8W 28480 0157-0449

'6R19 0157-0488 2 R:FXD MET FLM 909K OHM 1& 1/8W 28480 0757-0488

'6R80 0157-0488 R:FXD MET FLM 909K OHM U 1/8W 28480 0757-0488

'6R81 0757-0438 R:FXD MET FLM 5.11K OHM 1& 1/8W 28480 0151-0438
A6R82 0684·2231 R: FXO COMP 22K OHM 10" 1/4W 01121 CB 2231

'6R83 0684-1531 14 R:FXD COMP 15K OHM 10& 1/4W 01121 CB 1531

'6R84 07570465 2 R:FXD MET FLM lOOK OHM 1" l/BW 28480 0757·0465

'6R85 0751-0460 2 R:FXD MET FLM 61.9K OHM 1& 1/8W 28480 0757-0460

'6R86 21 Do-2031 1 R:V'R 50K OHM 10& LIN 1/2W 28480 2100-2031

A6RB7 0684·2221 R:FXD COMP 22000 OHM 10% 1/4W 01121 CB 2221
A6R88 06843331 R: FXD COMP 33K OHM 10% 1/4W 01121 CB 3331
A6R89 0687·1001 R:FXD COMP 10 OHM 10% 1/2W 01121 EB 1001
A6TPI 1251-0206 CONNECTOR:SOCKET 0.15 BOY OIA TEFLON 98291 SKT-400

'6UI 1821-0002 1 TRANSISTOR ARRAY:SI NPN 02735 CA3045

A6VRl 1902-0064 1 DIODE 8REAKDOWN:7.5V 28480 1902-0064

A6VR2 1902-0038 1 DIODE 8REAKDOWN:45.3V 5& 28480 1902-0038
A6VR3 2140·0018 LAMP: GLOW 1.0 MILLIAMP 0.1W 08806 A9A·CINE 2E 1)
A6VR4 2140·0018 LAMP: GLOW 1.0 MILLIAMP 0.1W 08806 A9A·C(NE·2El,
A6XUI 1200-0441 6 SOCKET: IC 14 PIN MINIATURE 28480 1200-0441
H 00184-66501 BOARD ASSY:HORIZONTAL AMPLIFIER 28480 00184-66507
HCl 0121-0059 1 C:VAR CER 2-8 PF 300VOCW 28480 0121-0059
HC2 0160-2250 1 C:FXD CER 5.1 PF 500VDCW 12982 301-000-COHO-519E
HC3 0121-0105 1 C:VAR CER 9-35 PF NPO 28480 0121-0105

HC4 0140-0205 1 C:FXD MICA 62 PF 5& 300VDCW 00853 RDMI5E620J3C
A1C5 0160-0162 C:FXD MY 0.022 UF 10& 200VOCW 56289 192P22392-PT S
HC6 0160-0162 C:FXD HY 0.022 UF 10& 200VOCW 56289 192P22392-PTS
HC7 0132-0007 3 C:VAR POLY 0.7 TO 3.0 PF 350VDCW 72ge2 535-033-4R
HC8 0160-0162 C:FXD MY 0.022 UF 10& 200VCCW 56289 192P 22392-PTS

HC9 0170-0040 C:FXD MY 0.047 UF 10& 200VCCW 56289 192P47392-PT S
HCIO 0132-0007 C:VAR PDL Y 0.7 TO 3.0 PF 350VOCW 12982 535-033-4R

HCIl 0160-2235 I C:FXO CER 0.75 PF 500VDCW 72982 301-000-COKO-758C
HCI2 0180-0197 5 C:FXD ELECT 2.2 UF 10>& 20VOCW 56289 1500225X9020A2-DYS
HCl3 0180-0197 C:FXO ELECT 2.2 UF 10& 20VOCW 56289 1500225X9020A2-0YS

HCI4 0180-0218 I C:FXD ELECT 0.15 UF 10& 35VOCW 28480 0180-0218
HCI5 0170-0040 C:FXU HY 0.047 UF 10& 200VCCW 56289 192P47392-PTS
HCI6 0160-0162 C:FXD /lY 0.022 UF 10& 200VOCW 56289 192P22392-PTS
HCl7 0132-0007 C:VAR POLY 0.7 TO 3.0 PF 350VOCW 72982 535-033-4R
A7CI8 0160-0162 C:FXO MY 0.022 UF 10& 200VOCW 56289 192P22392-PTS
A7CI9 0160-0162 C:FXO MY 0.022 UF 10& 200VOCW 56289 192P2 2392-PT S

) HC20 0180-0197 C:FXD ELECT 2.2 UF 10>& 20VDCW 56289 1500225X9020A2-DYS

HC21 0180-0197 C:FXD ELECT 2.2 UF 10& 20VOCW 56289 15OD225X9020A2-0YS
HC2l 0160-0162 C:FXO MY 0.022 UF 10& 200VOCW 56289 192P22392-PTS

HC23 0160-3443 C:FXO CER 0.1 UF +80-20>& 50VDCW 72982 8131-050-651-104Z

See inLroduetion to this section for ordering information
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Replaceable Parts

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

Model 184AJB

Reference
Designation

~1C24

A7C25
AlCRI
AlCR2
AlCR3
AlCR4

A7CR5
A7CR6
A7CR1
A7CR8
A7CR9

A7CR10
~lEl

A7Jl
A7J2
A7J3

~1J4

A7J5
~lKl

A7Ll
A7L2

AlL3
A7MPI
A7MP2
A701
A702

A70l
A704
A705
A706
A701

A708
A709
A7010
Al011
A1012

Al0ll
A7014
A7015
A7016
A7011

A7Rl
A7R2
A7R3
A7R4
A7R5

A7R6
A7R1
A7R8
A1R9
A7Rl0

A7Rll
A7R12
A7Rll
A7R14
A7R15

A7R16
A7Rl1
A7R18
AlR19
A1R20

A7R21
A1R22
A7R23
A1R24
A1R25

A1R26
A7R21
A7R28
A7R29
AlR30

A1R31
A7R32
A1R33
A1R34
A1R35

HP Part Number

0160-3443
0160-3451
1901-0040
1901-0040
1901-0040
5080-0464

5080-0464
1901-0040
1901-0040
5080-0464
5080-0464

1901-0040
0360·1653
1251-3071
1251-3164
1251-3164

1251-3164
1251-3164
0490-0929
9140-0119
9140-0119

9110-0029
120~0063

120~0063

185~0062

1854-0215

1850-0158
1854-0019
1854-0071
1854-0019
1854-0019

1853-0009
1854-0419
1853-0038
1853-0009
1854-01019

1853-0038
1854-0215
1854-0215
1853-0006
1854-0022

0151-0156
0698-5539
0151-0344
0151-0401
0157-0361

0151-0280
0151-0401
0161-0014
0151-0426
0151-0441

2100-2514
0698-3153
0151-0441
0151-0283
0151-0442

2100-2515
0151-0401
2100-21089
0151-0401
0684-1031

06810-2231
0151-0401
0151-0401
0151-0460
0151-01610

0151-0141
0151-0281
0151-0"3
0151-0136
0151-0413

0151-0846
0151-0-401
0151-04310
0151-081ol
0151-0448

Qty

1
4

2
2
2

5
1
1

3

2

2
2
2

2

2
2
1

Description

C:FXO CER 0.1 UF +80-20~ 50VOCW
C:FXD CER 0.01 UF +80 -20% l00VDCW
OIOOE:SILICON 30MA 30WV
OIOOE:SILICON 30MA 30WV
OIOOE:SILICON 30M A 30WV
OIOOE:SILICON 30 200M

OIOOE:SILICON 30 200M
OIOOE:SILICON 30MA 30WV
OIOOE:SILICON 30M A 30WV
OIOOE:SILICON 30 200M
OIOOE:SILICON 30 200M

OIOOE:SILICON 30MA 30WV
1ERMINAL PIN:SOUARE
CONNECTOR:R & P.8 MALE CONTACTS
CONNECTOR:R & P. 4 MALE CONTACT
CONNECTOR:R & P. 4 MALE CCNTACT

CONNECTOR:R & P. 4 MALE CONTACT
CONNECTOR:R & P. 4 ~ALE CONTACT
RELAY:REEO 0.5 A 500 UHM COIL
COIL/CHOKE 22.0 UH 10~

COIL/CHOKE 22.0 UH 10~

CORE:FERRITE 8EAO
HEAT SINK:SEMICONOUCTOR
HEAT SINK:SEMICONOUCTOR
TSTR:SI FET 30V
TSTR:SI NPN

TSTR:OE PNP
TSTR:SI NPN
TSTR:SI NPNISELECTEO FROM 2N31041
TSTR:SI NPN
TSTR:SI NPN

TSTR:S I PNP
TSTR: SI NPN
TSTR:SI PNP
TSTR:SI PNP
TSTR:SI NPN

TSTR:SI PNP
TSTR:SI NPN
TSTR:SI NPN
TSTR:S I PNP
TSTR:SI NPN

R:FXO MET FLM 1.5 MEGOHM 1~ 1/2W
R:FXO MET FLM 2 MEGOHM 1.0~ 1/2W
R:FXO MET FLM 1.00 MEGOHM 1~ 1/4W
R:FXO MET FLM 100 OHM 1~ 1/8W
R:FXO MET FLM lOOK OHM 1~ 1/2W

R:FXO MET FLM lK OHM 1~ 1/8W
R:FXO MET FLM 200 OHM 1~ 1/8W
R:FXO MET OX 15K OHM 5~ lW
R:FXO FLM 1.3K OHM 1~ 1/8W
R:FXO MET FLM 16.2K OHM 1~ 1/8W

R:VAR CERMET 20K OHM 10~ LIN 1/2W
R:FXO MET FLM 3.83K OHM 1~ 1/8W
R:FXO MET FLM 8.25K OHM 1~ 1/8W
R:FXO MET FLM 2.00K OHM 1~ 1/8W
R:FXO MET FLM 10.0K OHM 1~ 1/8W

R:VAR CERMET 200K OHM 10~ LIN 1/2W
R:FXO MET FLM 100 OHM 1~ 1/8W
R:VAR FLM 5K OHM 10~ LIN 1/2W
R:FXO MET FLM 100 OHM 1~ 1/8W
R:FXO COMP 10K OHM 10~ 1/4W

R:FXO COMP 22K OHM 10~ 1/4W
R:FXO MET FLM 100 OHM 1~ 1/8W
R:FXO MET FLM 100 OHM 1~ 1/8W
R:FXO MET FLM 61.9K OHM 1~ 1/8W
R:FXO FLM 33.2K OHM 1~ 1/4W

R:FXO MET FLM 2.43K OHM 1~/1/4W

R:FXO MET FLM 2.14K OHM 1~ 1/8W
R:FXO MET FLII 11.0K OHM 1~ 1/8W
R:FXO MET FLM 1.50K OHM 1~ 1/4W
R:FXO MET FLM 392 OHM 1~ 1/8W

R:FXO MET FLM 22.1K OHM 1.0~ 1/2W
R:FXO MET FLM 200 OHM 1~ 1/8W
R:FXO MET FLM 3.65K OHM 1~ 1/8W
R:FXO MET FLM 12.1K OHM 1~ 1/2W
R:FXO MET FLM 18.2K OHM 1~ 1/8W

Mfr
Code

12982
56289
01263
01263
01263
28480

28480
01263
01263
28480
28480

07263
28480
21264
21264
21264

21264
21264
15636
28480
28480

02114
05820
05820
01295
80111

80111
28480
28480
28480
28480

28480
04t13
28480
28480
04713

28480
80111
80131
80131
01263

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
284fO
28480
28480
28480

28480
28480
28480
28480
01121

01121
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28'080
28480

Mfr Part Number

8131-050-651-104Z
C0238 101 FI03ZS25·CDH
FOGI088
FOG1088
FOG1088
5080-0-464

5080-0464
FOG1088
FOG1088
5080-0464
5080-0464

FOGI088
0360·1653
09-56-108112183-8Al
09-56-1041IA2183-4AI
09-56-1041IA2183-4Al

09-56-1041IA2183-4AI
09-56-1041IA2183-4AJ
RA30271121
9140-0179
9140-0119

56-590-65A2/4 A
224-C8
224-C8
2 1595
2N390-4

2N2635
1854-0019
1854-0071
1854-0C19
1854-0019

1853-0C09
SS651
1853-0038
1853-0009
SS651

1853-0038
2N3904
2N3904
2N3131o
S11843

0751-0156
0698-5539
0151-0344
0151-0401
0151-0367

0151-0280
0151-0-407
0161-0074
0151-0426
0151-0441

2100-2514
0698-3153
0157-0-441
0151-0283
0151-0-442

2100-2515
0151-0-401
2100-2489
0151-0-401
C8 1031

C8 2231
0151-04dl
0151-0401
0157-0460
0151-0764

0151-011ol
0151-0281
0751-01043
0157-0136
0151-04ll

0151-08106
0151-0"001
0151-0-434
0151-0841
0151-0-448
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Model 184AJB

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

Replaceable Parts

Reference HP Part Number Qty Description Mfr Mfr Part Number
Designation Code

HR36 2100-2632 I R:VAR FL" 100 OH" 10~ LIN 11211 28'080 2100-2632
HR37 0757-0284 I R:FXO 'lET FLH 150 OHH U 11811 28480 0757-0284
HR38 2100-2413 I R:VAR FL" 200 OHH 10~ LIN 1/211 28480 2100-2'on
HR39 0757-0411 I R:FXO "ET FL" 332 OHH I~ 1/811 28460 0757-0411
HR40 2100-2633 I R:VAR CER"ET IK OH" 10~ UN 1/211 28480 2100-2633

A7R41 0757-0428 R:FXO "ET FL" 1.62K OH" I~ 1/811 28480 0757-0428
AlR42 0698-3416 2 R:FXO "ET FLH 21.5K OHH I~ 1/211 28480 0698-3416
A7R43 2100-2489 R:VAR FL" 5K OH" 10~ LIN 1/211 28480 2100-2489
AlR44 0698-3416 R:FXO "ET FLM 21.5K OH" 1~ 1/211 28480 0698-3416
A7R45 0757-0468 I R:FXO FL" 130K OHH U 1/811 28480 0757-0468

HR46 0757-0440 1 R:FXO "ET FL" 7.50K OH" 1~ 1/811 28480 0757-0440
A7R47 0757-0427 1 R:FXD 'lET FLH 1.5K OHM U 1/811 28480 0757-0427
A7R48 0757-0741 R:FXD "ET FLH 2.43K OH" 1~/1/411 28480 0757-0741
HR49 0757-0281 R:FXO "ET FLM 2.74K OHH 1~ 1/811 28480 0757-0281

AlR50 0757-0443 R:FXO 'lET FL" 11.0K OH" 1~ 1/811 28480 0757-0443

AlR51 0757-0200 I R:FXO "ET FLM 5.62K OH" U 11811 28480 0757-0200
A7R52 0757-0434 R:FXD 'lET FL" 3.65K OH" I~ 1/811 28480 0757-0434
A7R53 0757-0413 R:FXD 'lET FLIl 392 OHH U 1/811 284eo 0757-04Ll
HR54 0757-0846 R:FXO "ET FL" 22.IK OH" 1.0~ 1/211 28480 0757-0846
A7R55 0757-0407 R:FXO "ET FL" 200 OH" U 1/811 28480 0757-0407

AlR56 0757-0841 R:FXO "ET FL" 12.IK OH" 1~ 1/211 28480 0757-0841

HRH 0757-0736 R:FXO "ET FL" 1.50K OH" 1~ 1/'011 284eo 0757-0736

AlR58 0757-0401 R:FXO "ET FLM 100 OH" I~ 1/811 28480 0757-0401
HR59 0683-0275 3 R:FXO COMP 2.7 OHM 51 1/411 01121 C8 27 G5
HR60 0757-0388 I R:FXO FLM 30.1 OHM I~ 1/811 28480 0757-0388

AlR61 0757-0463 R:FXO "ET FLM 82.5K OHM II 1/811 28480 0757-0463

AlR62 0757-0792 I R:FXO MET FL" 681K OHM 1~ 1/411 28480 0757-e792

HR63 2100-2514 R:VAR CER"ET 20K OHH 101 LIN 1/211 28480 2100-2514

nR64 2100-2514 R:VAR CER"ET 20K OH" 10~ LIN 1/211 28480 2100-2514
A7R6S 2100-2489 R:VAR FLM 5K OH" 10~ LIN 1/211 28480 2100-2489

nR66 0757-0280 R:FXO 'lET FLM IK OH" U 1/811 28480 0757-0280

AlR67 0757- 0280 R:FXD MET FL" lK OHH U 1/811 28480 0757-0280
AlR68 0757-0442 R:FXO MET FLH lO.OK OHM U 1/811 28480 0757-0442

HRb9 0757-0442 R:FXD 'lET FLM 10.OK OHH U 1/811 28480 0757-0442
AlR70 0757-0442 R:FXO MET FLM 10.0K OH" U 1/811 28480 0757-0442

AlRH 0757-0442 R:FXD "ET FLM 10.OK OH" U 1/811 28480 0757-0442

nR72 0757-0442 R:FXD "ET FLM lO.OK OH" U 1/811 28480 0757-0442

AlR73 0757-0442 R:FXD 'lET FLH 10.OK OHM U 1/811 28480 0757-0442

'lR74 0687-8201 2 R:FXO CO"P 82 OH" 10~ 1/211 01121 E8 8201
'lR75 0687-8201 R:FXO COMP 82 OHM 10~ 1/211 01121 E8 8201

HUI 1820-0217 I IC:OP. A"P. AVOL~20K MIN. 28480 1820-0217

A8 0018466516 BOARU ASSY:PUISE CIRCUIT 28480 0018466516

~8CI 0IBO-0230 I C:FXD ELECT 1.0 UF 20~ 50VDCW 562B9 1500105X0050A2-0YS

~BC2 01603443 I C: FXD CER 0.1 UF +80-20% 50VDCW 72892 8131-050-651 lD42

~8C3 0160-0300 I C:FXO "Y 0.0027 UF 200VOCW 56289 192P27292-PTS

~8C4 01 Bo-0291 1 C:FXO ELECT 1.0 UF 10~ 35VDCW 56289 150DI05X9035A2-0YS

A8C5 0180-0197 C:FXO ELECT 2.2 UF 10~ 20VOCII 56289 15OO225X90l0A2-DYS

~dC6 0160-3443 C:FXO CER 0.1 UF +80-20~ 50VOCW 72982 8131-050-651-104l

A8C7 011.0-0158 I C:FXO HY 0.0056 UF 10~ 200VOCW 56289 192P56292-PTS

A8C8 0160-3451 C:FXO CER 0.01 UF +80-20~ 100VOCII 562B9 C023BIOIFI03lS25-COH

A8C9 0160-0158 1 C: FXD MY 0.0056 UF 10% 200VDCW 562B9 192P56292-PT5

ASCIO 01603451 I C:FXD CER 0.01 UF +60 20% 100 VDCW 56289 C0236101 F1032525 CO

A8CI I 0160-3451 C:FXO CER 0.01 UF .80-20~ 100VUCW 56289 C0236101F103lS25-COH

A8CI2 0160-]0,43 C:FXO CER 0.1 UF +80-20~ 50VUCW 72982 8131-050-651-104l

A8CLl 0160-3443 C:FXO CER 0.1 UF .80-20~ 50VDCW 72982 8131-050-651-104l

ASCII, 0160-3451 C:FXO CER 0.01 UF .80-20~ 100VDCW 56289 C0236101FI03lS25-COH

ARCRI 1901-0026 DIODE:5IUCON 0.75A 200PIV 04713 SR1358-8

ARCR2 1901-0026 OIOUE:SIUCON 0.75A 200PIV 04713 SR1358-8

ASCR) 1901-0026 OIUOE:SIUCON 0.75A 200PIV 04713 SRLl58-8

~SCR4 1901-0040 OIOOE:S IUCON 30MA 301lV 07263 FOGI08B

A8CR5 1901-0040 DIOOE:SILICON 30M A 301lV 07263 FDGI088

,aeRo 1901-0040 OIOUE:S IUCON 30MA 30llV 07263 FOGIOB8

A81 I 9100-2268 COIL:FXO 22.0 UH 101 82142 09-ll 16-4K

AS'll 1853-0036 TSTR:SI PNP SOl31 2N3906

~802 1854-0215 TSTR:SI NPN 80131 2N3904

~803 1854-0215 TSTR:SI NPN BOl31 2N3904

~d04 1854-0215 TSTR: SI NPN dOlll 2N3904

~R05 1854-0215 TSTK:SI NPN BOlli 2N3904

A806 1854-0215 TSTR: SI NPN 80131 2N39a4

~RU7 1854-0215 TSTR SI NPN 80131 2N3904

Ad08 1854-0215 TSTR SI NPN 80131 2N3904

~d09 185l-0036 TSTR S I PNP 80LlI 2N3906

A8;.)10 1855-0317 1 TSTR UNI JUNCTI ON S I 04713 MU4094

~8012 1854-0215 TSTR SI NPN 60131 2N39D4

See introduction to this section for ordering infonnation
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Replaceable Parts

Table 6·2. Replaceable Parts (Cant'd)

Model 184A1B

Reference
Designation
~8013

~8014

~8015

~8016

~80l7

~8018

~8019

A8020
A8021
A8022

~8R I
~8R2

~81\3

~8R4

~8R5

~8R6

~8R7

~8R8

~8R9

~8RIO

'8Rll
'8R12
~8R13

18RI4
'8R15
'8R16
'8Rl7
'8R18

'8R19
'8R20
'8R21
'8R22
~8R23

~8R24

~8R25

~8R26

~8R27

~8R28

HP Part Number

1854-0215
1854-0358
1854-0358
1854-0215
1854-0215

1854-0215
1854-0215
1853-0036
1854-0215
1853-0080

0757-0465
0684-2231
0684-2231

0684-1531
0757-0352
0757-0290
0757-0273
2100-2489

0757-0442
2100-2522
0684-2231
0684-2231
0684-2231

0684-1531
0684-1531
0684-1531
0757-0199
0757-0288

0684-2711
0757-0438
2100-2514
0684-1011
0757-0438

2100-2514
0757-0453
0684-1531
0757-0463
0757-0412

Oty Description

TSTR:SI NPN
TSTR: SI NPN
TSTR:SI NPN
TSTR:SI NPN
TSTR:SI NPN

TSTR:SI NPN
TSTR:Sl NPN
TSTR:SI PNP
TSTR:SI NPN
TSTR:SI PNP

R:FXO MET FLM lOOK OHM 1~ 1/8W
R:FXO COMP 22K OHM 10~ 1/4W
R:FXO COMP 22K OHM 10~ 1/4W

R:FXO COMP 15K OHM 10~ 1/4W
R:FXO MET FLM 150K OHM 1~ 1/2W
R:FXO MET FLM 6.19K OHM 1~ 1/8W
R:FXO MET FLM 3.01K OHM 1~ 1/8W
R:VAR FLM 5K OHM 10~ LIN 1/2W

R:FXO MET FLM 10.0K OHM 1~ 1/8W
R:VAR CERMET 10K OHM 10~ LIN 1/2W
R:FXO COMP 22K OHM 10~ 1/4W
R:FXO COMP 22K OHM 10~ 1/4W
R:FXO COMP 22K OHM 10~ 1/4W

R:FXO COMP 15K OHM 10~ 1/4W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO MET FLM 21.5K OHM 1~ 1/8W
R:FXO MET FLM 9.09K OHM 1~ 1/8W

I\:FXO COMP 270 OHM 10~ 1/4W
R:FXO MET FLM 5.11K OHM 1~ 1/8W
R:VAR CERMET 20K OHM 10~ LIN 1/2W
R:FXO COMP 100 OHM 10~ 1/4W
R:FXO MET FLM 5.11K OHM 1~ 1/8W

R:VAR CERMET 20K OH~ 10~ LIN 1/2W
R:FXO MET FLM 30.1K OHM I~ 1/8W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO MET FLM 82.5K OHM 1~ 1/8W
R:FXO MET FLM 200K OHM 1~ 1/8W

Mfr
Code
80131
28480
28480
80131
80131

80131
80131
80131
80131
80131

28480
Oll21
Oll21

Oll21
28480
28480
28480
28480

28480
28480
01121
01121
01121

01121
Oll21
01121
28480
28480

Oll21
28480
28480
Oll21
28480

28480
28480
01121
28480
28480

Mfr Part Number

2N3904
1854-0358
1854-0358
2N3904
2N3904

2N3904
2N3904
2N3906
2N3904
2N4888

0757-0465
08 2231
08 2231

08 1531
0757-0352
0757-0290
0757-0273
2100-2489

0757-0442
2100-2522
DB 2231
DB 2231
DB 2231

DB 1531
DB 15H
DB 1531
0757-0199
0151-0288

DB 2711
0157-0438
2100-2514
DB 1011
0157-0438

2100-2514
0757-0453
DB 1531
0157-0463
0757-0472

~8R29

~8R30

~8R31

~8R32

'8R33

'~R34

~8R35

18R36
'8R37
18R38
'8R39
'8R40
'8R41
~8R42

~8R43

'8R44
~aR45

'8R46
~8R47

181\48

'8R49
,aR50
~aR51

181\57.
'8R53

18R 54
'8R55
taR56
'8R57
~8R58

~aR59

A8R60
A8R61
A8R62
A8R63
A8R64
~8UI

'8U2
~8U3

'8U4
~aU5

~8VRI

~8XUI

~aXU2

,aXU)

0684-1041
0684-4741
0684-4741
0684-1531
0684-2731

0684-10H
0684-68H
0684-15H
0684-1031
0684-1041
0684-2231
0684-2231
0684-1531
0757-0456
0757-0767
0684-1051
0684-1021
0684-1811
0683-4715
06B4-22H

0757-0946
0757-0459
0757-0451
0684-1531
0684-15H

0684-4721
0684-1001
0687-3)11
0684-2231
0757-0767

2100-2522
0757-0124
0757-0449
0684-2231
0684-2231
0684-2231
1820-0913
1820-0587
1820-05~7

1820-0584
1820-0584
1902-0041
1200-0441
1200-0441
11.00-0441

2
2

R:FXO COMP lOOK OHM 10~ 1/4W
R:FXO COMP 470K OHM 10~ 1/4W
R:FXO COMP 470K OHM 10~ 1/4W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO COMP 27K OHM 10~ 1/4W

R:FXO COMP 10K OHM 10~ 1/4W
R:FXO COMP 68K OHM 101 1/4W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO COMP 10K OHM 10~ 1/4W
R:FXO CUMP lOOK OHM 10~ 1/4W
R:FXO CCMP 22K OHM 10~ 1/4W
R:FXO COMP 22K OHM 10~ 1/4W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO MET FLM 43.2K OHM 11 1/8W
R:FXO FLM 43.2K OHM 1~ 1/4W
R:FXO COMP IMEGOHM 1~ 1/4W
R:FXO CGMP 1000 OHM 10~ 1/4W
R:FXO COMP 180 OHM 10% 1/4W
R:FXO COMP 470 OHM 5~ 1/4W
R:FXO COMP 22K OHM 10~ 1/4W

R:FXO FLM 8200 OHM 2% 1/8W
R:FXO MET FLM 56_2K OHM 1% 1/8W
R:FXO MET FLM 24_3K OHM 1% 1/8W
R:FXO COMP 15K OHM 10~ 1/4W
R:FXO COMP 15K OHM 10% 1/4W

R:FXO COMP 4700 OHM 10% 1/4W
R:FXQ COMP 10 OHM 10~ 1/4.
R:FXO COMP 33U OHM 10~ 1/2W
R:FXO COMP 22K OHM 10~ 1/4W
R:FXO FLM 43_2K OHM 1% 1/4W

R:VAR CERMET 10K OHM 10% LIN 1/2W
R:FXO MET FLM 39_2K OHM 1% 1/8W
R:FXO FLM 20K OHM 1% 1/SW
R:FXO COMP 22K OHM 10% 1/4W
R:FXO COMP 22K OHM 10% 1/4W
R:FXO COMP 22K OHM 10% 1/4W
IC:TTL LP MONOSTA8LE MULTIVI8RATOR
IC:TTL LP TRIPLE 3-INPT NANO GATE
IC:TTL LP TRIPLE 3-INPT NAND GATE
IC:TTL LP OUAO 2-INPT NOI\ GATE

IC:TTL LP OUAO 2-INPT NOR G~TE

0IOOE:8REAKOOWN 5.IIV 5~

SOCKET:IC 14 PI~ MINIATURE
SOCKET:IC 14 PIN MINIATURE
SOCKET:IC 14 PIN MI~IAIURE

01121
Oll21
01121
Oll21
01121

01121
01121
01121
01121
01121
01121
01121
01121
28480
28480
01121
01121
01121
01121
01121

28480
28480
28480
01121
01121

01121
01121
01121
01121
28460

28480
28480
28480
01121
01121
01121
01295
12040
12040
12040

12040
04713
28480
28480
28480

DB 1041
CII 4741
Oil 4741
DB 1531
DB 27H

DB 1031
DB 6831
DB 1531
Oil 1031
DB 1041
Oil 2231
CB 22H
CB 15H
0751-0456
075/-0767
CB 1051
CB 1021
DB 1811
CB 4715
CB 2231

0757-0946
0757-0459
0757-0451
DB 1531
08 1531

08 4721
C8 1001
EB 33ll
C8 2231
0757-0767

2100-2522
0757-0124
0757-0449
CB 2231
CB 2231
C82231
5N741122N
OM74110N
OM74Ll ON
OM74L02N

OM74L02N
5LI0939-98
1200-0441
1200-0441
1200-0441

(
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Model 184A1B

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

Replaceable Parts

)

Reference HP Part Number Qty Description Mfr Mfr Part Number
Designation Code

.8XU4 1200-0441 SOCKET:IC 14 PIN Hl~IATURE 28480 1200-0441

.8XU5 1200-0441 SOCKET:IC 14 PIN HINIATURE 28480 1200-0441

.9 00184- 6110 1 HULTIPLIER ASSY:HV1CA8) 28480 00184-61101

.9 00184-61103 HULTIPLIER ASSY:HV IRACK) 28480 00184-61103
UO 00180- 66546 80ARO ASSY:SWEEP GATE 28480 00180-66546

AI0Cl 0180-0155 2 C :FXO ELECT 2.2 UF 201 20VDCW 56289 1500225X0020A2-0YS
UOC2 0180-0155 C: FXO ELECT 2.2 UF 20~ 20VDCW 56289 1500225X0020A2-0YS
.10El 0360-1514 12 PIN:SOUARE 28480 0360-1514
UOLl 9140-0179 COIL/CHOKE 22.0 UH 10~ 28480 9140-0179
.10L2 9140-0179 COl L/CHOKE 22.0 UH 101 28480 9140-0179

UOOI 1854-0071 TSTR:SI NPNISELECTEO FROH 2N3704) 28480 1854-0071
UOO2 1854-0071 TSTR:SI NPNISELECTEO FROM 2N37041 28480 1854-0071
UOO3 1853-0016 2 TSTR:SI PNP 80131 2N3638
UOO4 1853-0016 TSTR:SI PNP 80131 2N3638
.10Rl 0757-0451 2 R:FXO HET FLH 24.3K OHM 11 1I8W 28480 0757-0451

UOR2 0757-0438 R FXO MET FLM 5.11K OHM 11 1/8W 28480 0757-0438
HOR3 0757-0436 R FXO MET FLM 4.32K OHM 11 1/8W 28480 0757-0436
.10R4 0757-0451 R FXO MET FLM 24.3K OHM 11 1/8W 28480 0757-0451
UOR5 0757-0438 R FXO MET FLM 5.11K OHM 11 1/8W 28480 0157-0438
UOR6 0757-0436 R FXO MET FLH 4.32K OHM 11 1/8W 28480 0757-0436

HOR7 0757-0431 R FXO MET FLM 2.43K OHM 11 1/8W 28480 0757-0431
HOR8 0757-0283 R FXO MET FLM 2.00K OHH 11 1/8W 28480 0757-0283
UOR9 0757-0438 R FXO MET FLM 5.11K OHM 11 1/8W 28480 0757-0438
HORI0 0757-0431 R FXO MET FLM 2.43K OHM U 1/8W 28480 0757-0431
HORll 0757-0283 R FXO HET FLM 2.00K OHM 11 1I8W 28480 0757-0283

HOR12 0757-0438 R FXO MET FLM 5.11K OHM 11 1/8W 28480 0757-0438
HOR13 0683-0275 R FXO COHP 2.7 OHM 51 1/4W 01121 CB 27G5
HOR14 0683-0275 R FXO COMP 2.7 OHM 51 1/4W 01121 CB 27G5
HOR15 0757-0438 R FXO MET FLM 5.11K OHH 11 1/8W 28480 0757-0438

See introduction to this section for ordering information
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Replaceable Parts

Table 6-3. List of Manufacturers' Codes

Model 184A1B

MFR
Ll.

CCOOO
OC287
CC853
01121
01295
01538
oa14
0660
C2735
04713
05820
C1263
OS134
ann
1:;040
15636
2 i264
2€480
56289
6t295
lC903
11400
71485
11744
11785
12136
72656
7287.5
72982
75915
1H36
8C131
82142
82189
SI506
S8291

6-16

MANUFAcrURER NAME

U.S.A. COMMCN
CEMCO
SANGAMD ELEcrRIC CO.PICKENS OIV.
AllEN BRADlEY CD.
TEXAS INsrRUMENTS INC. SEMICONDUCTOR COMPONENTS DIV.
SMAll PAR r S I NC •
FERROXCU8E CORP.
AMPHENOL CORP.
RCA SOLID STATE t RECEIVING TUBE DIV.
MOTOROLA SEMICONOUCTOR PROD.INC.
WAKEFIELD ENGINEERING INC.
FAIRCHILD CAMERA t INSf. CORP. SEMICONDUCTOR DIV.
TEXAS CAPACITOR CO. INC.
C t K COMPONENTS INC.
NATIONAL SEMICONDucrOR CORP.
ElFC-TROl INC.
MOLE X PR D. CO.
HEWLETT-PACKARD CO. CORPORATE 140
SPRAGUE ELECTRIC CO.
WITTEK MFG. CD.
8HDEN CORP.
BUSSMANN MFG. DIV. MC GRAW-EDISDN CD.
UNION CARD DIV. UTD CORP
CHICAGO 14 IN IATlJRE LAMP WORKS
CINCH MFG. CO. DIV TRW INC.
ElECTRO MOTIVE MFG. CO. INC.
INDIANA GENERAl CORP. ElECTRONIC DIV.
ERY HUGH H. INC.
ERIE TECHNOLOGICAL PROD. INC.
I I TTELFUSE INC.
WALOES KOHINOOR INC.
ELECTRONIC INDUSTRIES ASSOCIATION
AIRCO SPEER ELECT. COMPo
SW ITCHeRAFT I "le.
AUDAT INC.
SEALFCTRO CORP.

ADDRESS

ANY SUPPLIER OF U.S.A.
DANIELSON. CONN.
PICKENS. S.C.
MILWAUKEE. WIS.
DAllAS. lEX.
COSTA MESA. CALIF.
SAUGERTIES. N.Y.
BROAOVIEW. ILL.
SOMERVILLE. N.J.
PHOENIX. ARIZ.
WAK EF IElD. MASS.
MOUNTAIN VIEW. CALIF.
HOUSTON. TEX.
NEWTON. MASS.
DANBURY. CONN.
NOR THR lOGE. CALI F.
DO~NERS GROVE. ILL.
YOUR NEAREsr HP OFfICE
N. ADAMS. MASS.
CHICAGO. Ill.
CHICAGO. Ill.
ST. LOUIS. MO.
ATHOL. MASS.
CHICAGO. ILL.
ELK GROVE VILLAGE. ILL.
WILLIMANTIC. CONN.
KEASBEY. N.J.
PHILADELPHIA. PA.
ERIE. PA.
OES PLAINES. ILl.
LONG IS. CITY. N.Y.
WASHINGTON O.C.
DU BOIS. PA.
CHICAGO. Ill.
ATTlEBORO. MASS.
MAMARONECK. N.Y.

ZIP
CODE

06239
29671
53204
75231
92626
12477
60153
08B76
B500B
018BO
94040
77042
02158
06810
91325
60515

01247
60623
60644
63017
01331
60640

06226
08832
19144
16512
60016
11101
20006
15801
60630
02703
10544
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SECTION VII

MANUAL CHANGES AND OPTIONS

Changes and Options

)

7-1. INTRODUCTION.

7-2. This section contains information required to
backdate or update this manual for a specific in
strument. Description of special options and standard
option are also in this section.

7-3. MANUAL CHANGES.

7-4. This manual applies directly to the instrument
having the same serial prefix shown on the manual
title page. If the serial prefix of the instrument 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 listed for that serial prefix. When making
changes listed in table 7-1, make the change with the
highest number first. 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 listed either in the title page or in table 7-1,
refer to an enclosed MA UAL CHANGES sheet for
updating information. Also, if a MA UALCHA GES
sheet is supplied, make all indicated ERRATA cor
rections.

Table 7-1. Manual Changes

Serial Prefix Make Changes

1228A f) thru 1
1242A ,) thru 2
1247A ;) thru :~

l:mlA ,) and 4
1:304A :)

CHANGE 1

Table 6-2,
W6: Change to HP Part No. 00184-61613, CABLE:

MAIN (RACK), Mfr. Code 28480, Mfr. Part No.
00184-61613.

W6: Change to HP Part No. 00184-61601, CABLE:
MAIN (CABINET), Mfr. Code 28480, Mfr. Part
No. 00184-61601.

A3: Change HP and Mfr. Part Nos. to 00184-66503.
A3R1: Change to HP Part No. 0757-0431, R:FXD

METFLM 2430 OHM 1% 1I8W, Mfr. Code
28480, Mfr. Part No. 0757-0431.

A3CR5: Change to HP Part No. 1902-0766, DIODE:
BREAKDOWN 18.2V, Mfr. Code 28480, Mfr. Part
No. 1902-0766.

A3L1: Change to HP Part o. 9140-0179, COIL:
CHOKE 22.0 UH 10%, Mfr. Code 28480, Mfr.

Part No. 9140-0179.
DELETE: A3C3, A3R2, A3R3, A3Q2, A3CR2, and

A3CR4.
Schematic 7,

DELETE: A3C3, A3CR2, A3CR4, A3Q2, A3R2 and
A3R3.

A3Rl: Change value to 2430.

CHANGE 2

Table 6-2,
A6: Change to HP Part No. 00184-66506, BOARD

ASSY:GATE, Mfr. Code 28480, Mfr. Part No.
00184-66506.

A6CR12: Change to HP Part o. 1901-0040,
DIODE:SILICON 30 MA 30 MW, Mfr. Code
07263, Mfr. Part No. FDG1088.

A6R66: Change to HP Part No. 0698-6667, R:FXD
FLM 15 MEGOHM 2% 1W, Mfr. Code 28480, Mfr.
Part o. 0698-6667.

DELETE: A6C24, A6CR13, A6R88, A6VR3, and
A6VR4.

chematic 7,
DELETE: A6C24, A6CR13, A6R88, A6VR3, A6VR4,

and connection to CRT, pin 5.

CHANGE 3

Table 6-2,
DSl: Change to HP Part o. 2140-0352, LAMP:

INCANDESCENT 18-0V 0.026 AMP, Mfr. Code
71744, Mfr. Part No. CM 7220.

W6: Change to HP Part No. 00184-61620, CABLE:
MAIN (RACK), Mfr. Code 28480, Mfr. Part No.
00184-61620.

W6: Change to HP Part No. 00184-61619, CABLE:
MAIN (CABINET), Mfr. Code 28480, Mfr. Part
No. 00184-61619.

AI: Change to HP Part No. 00184-60001, POWER
MODULE:LOW VOLTAGE, Mfr. Code 28480,
Mfr. Part No. 00184-60001.

A1T1: Change to HP Part No. 9100-1117, TRANS
FORMER:POWER, Mfr. Code 28480, Mfr. Part
No. 9100-1117.

AlAI: Change to HP Part No. 00184-66501,
BOARD ASSY:LV RECTIFIER, Mfr. Code 28480,
Mfr. Part No. 00184-66501.

ADD: A1A1R5: HP Part No. 0687-8211, R:FXD
COMP 820 OHM 100/0 1I2W, Mfr. Code 01121,
Mfr. Part No. EB 8211.
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Schematic 2,
ADD: R5 (820 ohms). Connect R5 between pin 5 of

J2 and junction ofA1A1CR9 and A1A1CR10. Con
nect pin 5 of J2 to one side of LI E lamp DS1.
Connect other lead ofDSl to ground. Delete lamp
driver winding of A1T1.

CHANGE 4

Figure 3-1:
Delete: items G and H from rear panel.

Paragraph 3-34:
Delete: last sentence.

Paragraph 3-70 and 3-71:
Delete: title and entire paragraph.

Paragraph 3-73:
Delete: step d.

Paragraph 5-15, step a:
Delete: STD WRITE SPD............... ORM

Paragraph 5-40, step a:
Delete: STD WRITE SPD. . . . . . . . . . . . . . . ORM

Figure 6-2, detail B:
Delete: S6 and RIl and attaching parts.

Table 6-2,
Delete: E4, MPIl2, MPIl3, MPIl4, RIl, S6,

A8Q20, A8Q21, A8R60 through A8R64.
A8: Change HP and Mfr. Part Numbers to 00184

66508 (2 places).
MP93: Change HP and Mfr. Part umbers to 00184

60201.
A8C9: Change to 0160-0155; C:FXD MY 0.0033 UF

10% 200VDCW; 56289; 192P56292-PTS.
Figure 8-15, Pulse Circuit Component Identification:

Delete Q20, Q21, R60 through R64.
Figure 8-16, Schematic 6:

Delete: A8Q20, A8Q21, A8R60 through A8R64.
A8C9: Change to 3300.
A8U1: Connect pin 9 to +5V.
Delete: RIl, S6, and associated wiring.

CHANGE 5

Table 6-2,
A2: Change HP and Mfr. Part umbers to 00184

66502.
Delete: A2C2 thru A2C5, A2CR2, A2CR3, A2Q1,

thru A2Q4, and A2R4 thru A2R11.
A : Change HP and Mfr. Part Numbers to 00184

66514.
A 10: Change to 0160-3466; C: FXD CER 100PF

W?il 250 VDCW; 56289; C157F251F101KS22
CDH.

Add: A8C15; HP Part No. 0160-3451; C: FXD CER
0.01 UF + 0-20% 100 VDCW; 56289; C023B101
F103ZS25-CDH.

A8Q12: Change to 1854-0358; TSTR: SI NPN;
2 4 0; 1854-0358.

Delete: A Q22.
A8R49: Change to 0757-0767; R: FXD FLM 43.2K

OHM 1% 1/4W; 284 0; 0757-0767.
A R50: Change to 0698-3161; R: FXD MET FLM

38.3K OHM 1% 1/8W; 28480; 0698-3161.

7-2

Modell 4A/B

A8R51: Change to 0757-0469; R: FXD FLM 150K
OHM 1% 1/8W; 28480; 0757-0469.

A8R5 : Change to 0757-0466; R: FXD MET FLM
1l0K OHM 1% 1/ W; 2 4 0; 0757-0466.

A R59: Change to 2100-2517; R: VAR FLM 50K
OHM 10% LI 1/2W; 284 0; 2100-2517.

Figure -13, Mode Switch Component Identification:
Delete: A2C2 thru A2C5, A2CR2, A2CR3, A2Q1

thru A2Q4, A2R4 thru A2R11.
Remainder of A2 is unchanged.

Figure -14, Schematic 5:
Delete: A2C2 thru A2C5, A2CR2, A2CR3, A2Q1

thru A2Q4, A2R4 thru A2R11.
Change: Connection of ERASE switch (formerly

connected to A2C2.) Connect directly to junction
A2 R1/A2R2.

Figure 8-15, Pulse Circuit Component Identification:
Replace with figure 7-1.

Figure -16, Schematic 6:
Change: Circuits to pins c and 4 on A8 per

figure 7-2.

7-5. SPECIAL OPTIONS.

7-6. Most customer special application requirements
and/or specifications can be met by factory modifica
tion of a standard instrument. A standard instrument
modified in this way will carry a special option num
ber, such as Model OOOOA/Option COL

7-7. An operating and service manual and a manual
insert are provided with each special option, instru
ment. The operating and service manual contains in
formation about the standard instrument. The manual
insert for the special opti~n describes the factory
modifications required to produce the special option
instrument. Amend the operating and service manual
by changing it to include all manual insert infor
mation (and MANUAL CHANGES sheet information,
if applicable). When these changes are made, the
operating and service manual will apply to the special
option instrument.

7-8. If you have ordered a special option instrument
and the manual insert is mis~ing, notify the nearest
Hewlett-Packard Sales/Service Office. Be sure to give
a full description of the instrument, including the com
plete serial number and special option number.

7-9. STANDARD OPTIONS.

7-10. Standard options are modifications installed on
HP instruments at the factory and are available on
request. Contact the nearest Hewlett-Packard
Sales/Service Office for information concerning stan
dard options.

7-11. Option 005, Fast Storage CRT, is available
at the present time. Change table I-I, specifications,
to read: Storage Writing Speed, Fast (Option 005):
>400 cm/usec. Order a replacement CRT, VI, as
HP Part No. 5083-3770.
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6 Circuit boards have plated through 6component holes. This permits solder-
ing from either side of the board. AS

I REF IGRID REF IGRID REF 1GRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID I
DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC

I I I I I I I I
C1 B-3. C15 B-2 Q7 B-4 R1 B-3 R15 E-3 R29 F-2 R43 F-4 R57 B-2

C2 C-3 CR1 B-3 Q8 B-4 R2 B-5 R16 E-3 R30 B-5 R44 F-4 R58 C-1

C3 F-2 CR2 A-5 Q9 E-4 R3 A-3 R17 0-1 R31 C-5 R45 F-4 R59 C-1

C4 B-3 CR3 A-3 Q10 E-4 R4 A-3 R18 0-2 R32 B-4 R46 F-4 R60 E-3

C5 A-5 CR4 B-4 Q12 E-5 R5 B-1 R19 0-2 R33 B-4 R47 0-5 R61 E-3

C6 F-3 CR5 A-4 Q13 E-3 R6 A-3 R20 0-1 R34 A-4 R48 0-5 R62 E-3

C7 F-4 CR6 E-2 Q14 E-2 R7 B-1 R21 E-1 R35 A-3 R49 F-5 R63 F-3

C8 0-5 L1 E-4 Q15 E-2 R8 A-2 R22 C-2 R36 A-4 R50 0-5 R64 E-3

C9 0-4 Q1 B-3 Q16 0-2 R9 A-2 R23 0-2 R37 A-4 R51 0-5 U1 C-4
C10 0-5 Q2 B-3 Q17 B-4 R10 A-3 R24 E-1 R38 A-4 R52 E-4 U2 0-3
C11 F-5 Q3 A-2 Q18 0-2 R11 A-4 R25 F-1 R39 0-3 R53 E-4 U3 C-2
C12 F-4 Q4 A-2 Q19 E-5 R12 E-3 R26 E-2 R40 E-2 R54 E-4 U4 0-4
C13 0-1 Q5 A-2 Q20 E-3 R13 E-3 R27 F-2 R41 0-2 R55 F-5 U5 C-3
C14 C-5 Q6 C-4 Q21 F-3 R14 0-1 R28 F-2 R42 F-5 R56 E-2 VR1 0-1

184A/B-II-12

Figure 7-1. Change 5 Effect on Assembly A8
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CW
R59 >-_------...--------~
50K

C15

I·01UF

C )~---

+100VF

~
-100VF

~

FROM --._.....--.
019/R48

R49
43.2K

R50
38.3K

R51
150K

C10

I100PF

4 )>----

Figure 7-2. Change 5 Effect on Schematic 6
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SECTION VIII

SCHEMATICS AND TROUBLESHOOTING

ervice

)

8-1. INTRODUCTION.

8-2. This section contains schematics, repair and
replacement information, component identification
illustrations, and troubleshooting and repair in
for~ation. Table 8-1 defines symbols and conven
tions used on the schematics. The overall block
diagram is located in Section IV.

8-3. SCHEMATICS.

8-4. Schematics appear on right-hand pages that
unfold outside the right edge of the manual. This
allows viewing the schematics while referring to
text and figures in another section of the manual.

-5. The schematics are drawn primarily to show
the electronic function of the circuit and instrument.
A given schematic may include all or part of
several assemblies. Schematics also include dc
voltages and waveforms at helpful points. Informa
tion explaining the symbols and conventions used
in these schematics is provided by table 8-1.
Voltage measurement conditions applicable to each
schematic are shown next to the schematic.

8-6. Each schematic is identified by a number. The
number of the schematic is located in the lower
right-hand corner near the figure number and title.
These numbers are used to make it easy to trace a
circuit that begins on one schematic and is continued
on another. When a cricuit leaves a schematic, it is
identified with the code number of the schematic
on which it is continued. Both schematics have the
same circuit identification information such as
voltage, function or circuit connection.

8-7. REFERENCE DESIGNATIONS.

8-8. The unit ystem of reference designations used
in this manual is in accordance with provisions of
the USA Standard Reference Designations for
Electrical 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 noted.

8-9. Each electrical component is identified by a
class letter and number. This letter-number com
bination is the basic designation for each component.
Components that are separately replaceable 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 ba ic designation and are listed
in the replaceable parts list (Section VI) under
chassis parts.

-10. All components within the shaded areas on
the schematics are physically located on an etched
circuit board and should be prefixed with the
assembly number assigned to the board (e.g. resistor
R23 on assembly A3 is referred to a A3R23). There
may also be an R23 on several other a semblies,
but the assembly designation will always be differ
ent (AIR23, etc.).

8-11. COMPONENT LOCATION.

-12. All adju tments are shown in Section V, and
mechanical and miscellaneous electrical parts are
shown on exploded view drawings in Section VI.
For ready reference, circuit assembly photographs
are placed adjacent to the associated schematics.

-13. Circuit assembly photographs are subdivided
by a grid, and components within each subdivision
are indexed to a location table near the photograph.
A component can be easily located on the photo
graph by first referring to the table. However,
reference designators are not complete on the
a sembly photographs. For the complete reference
designator, prefix the assembly de ignation given
in the photograph to each component designator.

8-14. TROUBLESHOOTING.

8-15. The most important prerequisite for success
ful troubleshooting is understanding how the instru
ment operates and correct usage of controls.

8-16. Equipment troubles are frequently due simply
to improper front panel control settings. Refer to
the operating instructions in Section III for a
complete explanation of each control function along
with typical operating instructions. Use the controls
as a guide to help isolate a trouble to a specific
area of the instrument.

8-17. Troubleshooting is easier if more than one
symptom of a trouble is evident. Observe the
instrument and note all indications of faulty op
eration. If symptoms indicate more than one trouble,
treat each problem individually and locate one
trouble at a time. Don't waste time making random
checks. Follow the procedure presented here, and
refer to other areas of information in this manual
if necessary.
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8-18. Make a thorough check of instrument perfor
mance. A complete procedure is given in Section V,
and forms are included to record results. A trouble,
such as incorrect vertical gain or sweep speed, may
be due to lack of calibration.

8-19. PRELIMINARY CHECKOUT.

8-20. To help isolate malfunctions, perform the
following checkout procedure:

a. Check for improper control settings (refer to
ection III).

b. Check for proper operation of accessory
equipment.

c. Visually inspect instrument for loose wire
and cable connections. Check wiring to all board
assemblies for proper connection .

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.

8-21. DETAILED CHECKOUT.

8-22. If the trouble cannot be located using the
preliminary checkout procedures, a detailed check
of the circuits will be neces ary. Troubleshooting
charts, waveforms, and voltages are provided to
help in locating problem areas and components.
The troubleshooting charts and waveforms 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.

Glli§)
When taking waveform or dc voltage
mea urements, use extreme care to
avoid shorting supply voltages or com
ponents.

8-23. DC VOLTAGES.

8-24. Dc voltages are shown on the schematics
for active components (transistors, etc.). Condi
tions under which the typical voltages were taken
are listed adjacent to each schematic. Since these
conditions may differ from one circuit to another,
always check the specific conditions listed. The
conditions have been set up to permit the greatest
amount of troubleshooting voltage information
possible.

8-25. WAVEFORMS.

8-26. Waveform measurement points are placed
on the schematics at helpful locations. The numbers
inside the measurement point symbols are keyed
to corresponding waveforms adjacent to the sche
matic. 'Conditions for making the waveform measure-
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ments are also given if pertinent. Waveforms
appearing during the store mode are shown in tables
8-7 and 8-11. Waveforms appearing in the standard
mode are shown in table -8.

8-27. TEST POINTS.

8-28. Test points are shown on the schematics
and refer to specific test point pins which are a
part of the etched circuit board assembly.

8-29. POLARIZED COMPONENTS.

-30. As an aid to locating measurement points
and identifying the proper orientation of compo
nents, a small dot etched on the circuit board is
used to guide the service technician. Use these
points to assist you in making voltage and resistance
measurement checks and as guidance in properly
replacing components. The dot is etched next to:

emitter lead of each transi tor,
ource lead of FET,

cathode end of diodes,
positive end of electrolytics.

8-31. TROUBLESHOOTING TABLES.

8-32. Troubleshooting tip are given in several
tables. The tables are not intended as a fool-proof
tool for pin-pointing every possible trouble. Some
of the most common ymptoms and probable faults
are given. 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.

8-33. REPAIR AND REPLACEMENT.

8-34. The following paragraphs contain re
commended procedures for repair and replacement
of defective components. A complete list of com
ponents, with Hewlett-Packard part numbers and
ordering information, is in Section VI. Contact
the nearest HP Sales/Service office listed at the
rear of this manual if atisfactory repair or opera
tion cannot be achieved.

8-35. SERVICING ETCHED CIRCUIT BOARDS.

Note

Circuit board extender 00184-66513 is
essential when servicing assembly A8
in Model 184B instruments.

8-36. Etched circuit boards in this instrument have
components mounted on one side of the board,
conductive surfaces on both sides, and plated
through component mounting holes. Hewlett
Packard Service Note M-20E 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 1/16 to 1/8 inch, and
a small diameter, rosin core solder.
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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 heat is applied
to the component ide 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-nose
pliers between the soldering iron and the compo
nent, thereby forming a heat sink.

c. If a component is obviou ly damaged or
faulty, clip the leads close to the component and
then unsolder the leads from the board.

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

e. Excessive heat or force will destroy the
laminate bond between the metal-plated surface
(conductor) and the board. If this problem should
occur, the lifted conductor may be cemented down

with a small amount of quick-drying, acetate
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. Sharp-pointed metallic tools are not re
commended since they may loosen eyelets in boards
or remove plating from the inside of holes on
plated-through etched circuit boards.

g. Tin and shape replacement component leads
to fit existing holes.

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

8-37. SEMICONDUCTOR REPLACEMENT.

8-38. Semiconductor 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 configurations are shown in
figure 8-1.

Cl
BI
El

7000-8-19

DUAL

T)f
hit
III f

rr r-
CBE ECB

[W
rC B E

EC B

C

SHIELD C2

BLACK EPOXY (PLASTIC) TRANSISTORS

~/*/~

r

E B C

METAL CASE TRANSISTORS

BI-POLAR TRANSISTORS

SI
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METAL CASE
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DIODE SYMBOL

ANODE -I CATHODE

~ ~Il. *
CONICAL~ CATHODE END

II
SGD
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~ WI DE ~rRlP1CATHODE
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G 0 S

METAL CASE BLACK EPOXY
(PLASTIC)

FIELD EFFECT TRANSISTORS

Figure 8-1. Semiconductor Terminal Identification
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8-39. When removing a semiconductor, use long
nose pliers as a heat sink between the device and
the soldering iron. When replacing a semiconductor,
ensure sufficient lead length to dissipate soldering
heat by using the same length of exp sed lead as
used for the original part.

8-40. DETAILED TROUBLESHOOTING.

8-41. The following troubleshooting tip are cate
gorized according to the var:ious areas of the in
strument. 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 hould operate. With the aid of this in
formation, it is easier to discover why a defective
circuit is inoperative. Finally, make resistance
checks to uncover the faulty component. If it
appears necessary to calibrate the instrument, refer
to Section V for the proper procedures.

8-42. LOW VOLTAGE POWER SUPPLY.

-43. Fuses, test points for measuring regulated
output voltages and voltage adjustment controls are
located on the low voltage regulator assembly.
Access to the assembly i obtained by removing
the instrument rear panel. Each low voltage supply
is fused. The fuses are in series with the regulator
tran is tors, and all regulated output power flows
through the fu e for the respective supply.

8-44. Since the +lOOV supplies are current fold
back limited, and the +l5V and -l2.6V supplies
are current limited, an open fuse generally in
dicates that trouble exists in the regulator portion
of the supply. If a fuse is open, check the eries
regulator transistor, driver transistor and com
parator.

8-45. Troubleshooting the low voltage supply is
facilitated by removing the power supply from the
oscilloscope. This will provide access to the power
transformer, rectifiers and filters. The procedure
for removing the power supply module is explained
later in this section of the manual.

WARNING'

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

-46. The +lOOV 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 +lOOV supply.
Use the convenient test points to monitor the
regulated output of a supply. If the +lOOV supply
is defective, verify operation of the reference
supply which is regulated by the 9-volt zener diode.
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8-47. HIGH VOLTAGE POWER SUPPLY AND REGU
LATOR.

-4. High voltage power supply problems are
usually indicated by no display, a display that is
too bright, an arcing sound, slow trace shift,
blooming, or sudden shifts in display intensity.
Regulator problems may result in no high voltage
or excessive high voltage.

8-49. heck the waveform at the collector of the
high voltage oscillator transistor if there is no
high voltage. Normally, the oscillator output should
be a 50-kHz sine wave. If only one high voltage
is ab ent, check the appropriate oscillator, rec
tifier and filter circuit. Refer to the trouble
shooting tables if high voltage is present but not
properly adjustable.

WARNING I
The CRT post-accelerator lead may have
a high voltage present even if the instru
ment ha been turned off for a long time.
Ground both CRT and H. V. multiplier
connections to discharge.

-50. If no high voltage is present, check the
H.V. 0 cillator supply voltage. An unregulated
+27V furnishes oscillator operating power. The
+27V power is fused, and the fuse is located on
the H.V. oscillator a sembly. With the high voltage
multiplier disconnected, the oscillator frequency
will increase if the circuit is operating properly.

-51. The CRT cathode and grid high voltage
leads can be disconnected by removing the CRT
socket. This will further isolate 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.

8-52. DISASSEMBLY INFORMATION.

8-53. The connections to etched circuit board
assemblies are made by means of quick-disconnect
connectors. This permits rapid removal of the
assembly without unsoldering connections. Be sure
to lift them off with a straight, direct pull.

8-54. If it is necessary to remove an assembly for
servicing or replacement, the following information
will provide guidance in accomplishing this in a
manner to prevent damage and facilitate removal
and replacemen t.

8-55. COVER REMOVAL.

-56. Use a Posidrive type screwdriver for re
moving cover screws. (See figure 8-2.)
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REMOVE 4 SCREWS
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180C/D - R-I

Figure -2. Cover Removal

8-57. Remove Model 184A covers as follows:

a. Ensure that LI E power witch is OFF and
disconnect power plug from ac line source.

b. Remove four screws holding top cover from
each side of instrument.

c. Remove top cover by opening bottom end
and pulling away from instrument.

d. Remove rear access cover by releasing
single quarter-turn fastener.

8-58. Remove Model 184B covers as follows:

a. Ensure that LI E power switch is OFF and
disconnect power plug from ac line source.

b. Remove top cover, which is held In place
with eight screws.

c. Remove both side covers. Each is held in
place with six screws.

d. Remove rear access cover by releasing
single quarter-turn fastener.

8-59. POWER MODULE REMOVAL.

8-60. The low voltage power supply module in
cludes the power transformer, low voltage rectifier
assembly, low voltage regulator assembly and the
series regulators. The entire module is removable
as a unit which can be further disassembled if
desired. To facilitate servicing, the module may
be simply disconnected and removed from the main
frame, or it may be operated outside the main
frame while connected to simplify troubleshooting.

8-61. To remove the power module, first disconnect
the ac line power input. Then proceed as follows:

a. Remove bottom covers from Model 184A, or
top and bottom covers from Modell 4B.

b. Set instrument on rear end.

c. Remove four screws located on underside
of power module.

d. Return instrument to horizontal position.

e. On Model 184A remove two nuts from
screws extending into module from bottom feet.
On Model 184B remove two screws from horizontal
cross brace to power module.

f. Remove four rear screws. One screw is located
near top and one near bottom of each series re
gulator heat sink. On Model 1 4A, do not remove
screws holding rear feet to heat sink.

g. Remove module by grasping filter capaci
tors on each side and pressing toward rear of
instrument. Be careful not to pull module beyond
length of connecting cable. On Model 184A, lift
module to clear screws before removing.

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

h. Disconnect two CRT filament leads (brown
wires) and power connection jack before completely
removing module.
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8-62. CRT REMOVAL AND REPLACEMENT.

8-63. To remove the CRT, proceed as follows:

WAR I G

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

a. Disconnect ac power input and remove
plug-ins.

b. Remove all four covers from Model 184A
or top and bottom covers from Model 184B.

c. On Model 184B, remove shield (two screws)
next to CRT post-accelerator lead. Shield is be
tween CRT and plug-in compartment.

WARNING'

The CRT post-accelerator lead may have
a high voltage present even if the in tru
ment has been turned off for a long
time. Ground both CRT and H. V. multi
plier connection to discharge.

d. Remove flexible, three-conductor CRT
lead from connector block. Do not attempt to re
move flexible lead from CRT.

e. Remove collimator button connection from
CRT.

f. Remove connections from CRT neck pins.
Use long-nose pliers through access holes in CRT
shield and brackets. There are nine connections.

g. queeze plastic light shield at midpoint on
top and on bottom and remove it.

h. Remove four screws holding metal bezel on
front panel.

1. Loosen clamp at rear of CRT.

J. Carefully loosen and pry socket from CRT
base.

k. Place one hand on CRT face. With other
hand, slide RT forward and out of instrument.
Be careful not to damage CRT neck pin connect
ions.

1. Gently clean any oxidation from neck pins,
being careful to not bend pins or scratch glass.

m. To replace CRT, reverse above procedure.
Before tightening clamp, align CRT to place
graticule lines square with oscilloscope frame.

8-6
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8-64. After replacing the CRT, perform the adjust
ment procedure provided in Section V.

8-65. HI GH VOLTAGE SUPPLY REPLACEMENT.

8-66. The following procedure should be used when
replacing the high voltage rectifier assembly, high
voltage multiplier assembly or high voltage os
cillator assembly.

a. Remove Model 184A top left cover and top
rear panel or Model 184B left side cover and left
rear panel.

b. Remove cover to high voltage compartment
(two screws).

c. Disconnect two plug connectors from os
cillator assembly.

d. Disconnect white (9), gray (8), and yellow
(4) wires from gate and high voltage regulator
assembly.

e. Remove four screws from corners of high
voltage rectifier assembly.

f. Remove high voltage rectifier assembly
from high voltage multiplier compartment. Plugs
on attached wires will slide through hole in com
partment.

WARNING a
The CRT post-accelerator lead may
have a high voltage pre ent even if the
instrument has been turned off for a long
time. Ground both CRT and H.V. multi
plier connection to discharge.

g. Remove flexible, three-conductor CRT lead
from connector block.

h. Disconnect yellow (4) and green (5) wires
from mode switch assembly. This releases connector
block from instrument and CRT. High voltage
multiplier assembly is also free and can be removed
from supporting bracket.

i. Remove two screws holding high voltage
oscillator assembly to its mounting bracket.

j. Disconnect three square-pin connectors and
two multi-pin connectors from underside of os
cillator circuit board.

k. From top of in trument, remove one screw
holding oscillator transistor to mounting bracket
and from rear of instrument, remove screws holding
remaining transi tors to mounting bracket. (Two
mica insulating washers are between each transis-

)
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Table 8-1. Schematic Notes

Refer to M IL-STD -15-1 A for schematic symbols not listed in this table.

= Etched circuit board

= Front-panel marking

~SO= Field-effect transistor
(P-type base)

G~ Os = Field-effect transistor
~ (N-type base)

~-l

?If_; = Coaxial cable connected
directly to board

r-'
I ~' = Wire connected to pressure-fit

~ socket on board

= Main signal path

= Primary feedback path

= Secondary feedback path

/
2F 2R

IRIF

o l::::l1t==~D

5 - Green
6 - Blue
7 - Violet
8 - Gray
9 - White

Tunnel diode

Step-recovery diode

Breakdown diode
(voltage regulator)

a -Black
1 - Brown
2· Red
3 - Orange
4 - Yellow

Switch wafers are identified
as follows:

IR

Unless otherwise indicated:
resistance in ohms
capacitance in picofarads
inductance in microhenries

= Wire colors are given by
numbers in parentheses
using the resistor color code

(925) is wht-red-grn

= Circuits or components drawn
with dashed lines (phantom) show
function only and are not intended
to be complete. The circuit or
component is shown in detail on
another schematic.

2R

* = Optimum value selected
at factory. typical
value shown; part may
have been omitted.

(925)

Rear-panel marking

Single-pin connector on board

Pin of a plug-in board
(with letter or number)

Coaxial cable connected
to snap-on jack

0--_ = Front-panel control

~ = Screwd river adjustment

P/O = Part of

CW = Clockwise end of vari-
able resistor

NC = No connection

W = Waveform test point
(with number)

17 = Common electrical point
(with letter) not necessarily
ground

r- - --~

I I =... _--~

-8
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Table 8-2. Miscellaneous Troubleshooting Tips

Service

Symptom Suggested Checks

Intermittent deflection. Check for loose or corroded connections to CRT neck pins.

Check for intermittent open in deflection leads.

Intensity variation Check for open deflection lead in axis affected.

causes trace shift If trouble is in vertical axis, check vertical plug-in connector and

mating connector in oscilloscope.

No output from gate or Check emitter follower for output affected.

sweep output jacks. Check circu it interconnections (cables, connectors).

Improper Z-axis Check normal operation with plug-ins installed.

modulation. If 0 K, check connections and check inputs.

CRT trace develops Instrument may have been subjected to high magnetic field, magnetizing

distortion over long CRT elements.

period. Possible CRT malfunction.

Improper deflection. If symptom is apparent in both vertical and horizontal axes, check

high voltage.

If H.V. is low, expanded display results.

High H.V. causes contracted display.

Vertical axis only: check vertical plug-in, deflection leads and connectors.

Horizontal axis only: check with replacement time base plug-in. If OK,

problem is in time base plug-in. Otherwise check oscilloscope horizontal

amplifier, deflection leads and connectors.

J

tor and mounting bracket.) This step may be omitted
and transistors left mounted if desired. If left in
place, exercise care to properly seat transistors in
sockets when replacing board.

I. Oscillator assembly may be removed by
pulling it straight out, being careful to disengage
transistors from their sockets without bending leads
if not previously unmounted.

m. To assist in heat transfer from oscillator
transistors to chassis, good thermal contact is
required to mounting surface. Coat both sides of
each mica insulating washer with Dow Corning 5
silicone compound or equivalent before fastening
transistor to chassis. Dow Corning 5 compound is
available from Hewlett-Packard; order HP Part o.
8500-0059.
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A B c o E F

1 1

22

3 3
:ill!

CR11

(!

4 4CR13

CR16 /,

CR15 ""

5 5

6 6

I REF IGRID REF IGRID REF IGRID REF IGRID I
DESIG LOC DESIG LOC DESIG LOC DESIG LOC

I I I I
C1 0-3 CR7 6-3 CR14 E-4 CR21 A-5

CR1 0-3 CR8 6-3 CR15 E-5 CR22 A-5

CR2 C-3 CR9 6-4 CR16 E-4 R1 6-3

CR3 0-3 CR10 6-5 CR17 E-3 R2 E-3

CR4 C-3 CR11 6-4 CR18 E-3 R3 0-4

CR5 6-3 CR12 6-4 CR19 E-3 R4 0-3

CR6 6-3 CR13 E-4 CR20 E-3 VR1 C-3

Figure 8-4. Low Voltage Rectifier Component Identification
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J2 (POWER DISTRIBUTION)

6

7

8

29

o

30

32

8

31

26

rOPERATING
POWER JI HORIZ

(902) +15V PLUG-IN JACK
I I

rOPERATING
POWER I

2
(92) +IOOV I

I
(903) I

3 +27V UNREG I

(0) I
4 +27V UNREG I

(GND)
I

5
(91)

PILOT LAMP DSI 2 I

LVPS COMMON a I
CHASSIS GND I

6

1 I
- I

7/ NC I
I

(958) I
8

I I
I

I
9 NC I

(4) 30V P-P
I

10

I

II NC I
I

(928) I12
T I

13 NC 6 I

r+ i56V I
(924) I

14 +156V
I

5 I
15 NC ,

I
16 NC I

I
(8) I

17/
I

1
I

I
18 NC I

I
(948) I

19/ 1 I
I

20 NC rOPERATING I
POWER

I
21>--

(97) -12.6V
2

rOPERATING IPOWER

22
(7) -IOOV I

2

184A/S-C-2

-

-

-
-

AC LI NE
FROM

'sELECTOR'
l.-. I

SWITCH

AC LINE
FROM

~E~E~T~~
SWITCH

Figure 8-5.
Low Voltage Power Connections
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A1A2

07 E
011

~
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08 B;;'<11.1

C4

6

TO Al03 { :
-12.6V

E

Service Model 184A/B

A B C 0 E F IG H I J K L M
nr

1 C7 .C3 DC 1. ou

VRl

TO .,~_{ ,
E4 E2 E

-100V C
} TO.,O'C +100V

2
E

B 2A1F2

<l13L 02
~~- VRi,

"N .... a> 01~M a: E7 EBa: u ~

a:

3 015, ... . 3.
R21 R5 R6

- ~

R9 I

5

6

4

ell cuit boards have plated through __.-JL -L. L- -I.... .L- -1. -1
component holes. This permits solder-
Ing from either side of the board.

CA3 1-1

I REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID I
DESIG LOC DESIG LaC DESIG LOC DESIG LaC DESIG LaC DESIG LOC DESIG LaC DESIG LaC DESIG LOC

I I I I I I I I I
Cl J-2 CA4 G-5 E·7 G-3 05 1-5 015 E-3 A9 1-3 A19 H-3 A29 F-4 A39 0-4
C2 1-4 CA5 F·5 E·8 H-3 06 J-5 06 E-4 Ala 1-4 A20 H-4 A30 F-3 A40 0-4
C3 1-1 CA6 E-4 A lFl H-l 07 H·4 Al 1-1 All 1·4 A21 H-3 A31 E-2 A41 E-4
C4 H-6 CA7 0-3 A1F2 G-2 08 H·4 A2 1-2 A12 H-4 A22 E-4 A32 0-3 A42 E-2
C5 G-4 El H-l A1F3 G-2 09 E-5 A3 1-3 A13 1-5 A23 E-5 A33 E-l TPl 1-4
C6 F-6 E-2 G-l A1F4 F-2 010 E-5 A4 1·2 A14 H-5 A24 F·4 A34 F-3 TP2 G-3
C7 G-l E·3 G-l 01 J-3 011 F·5 A5 H·3 A15 G-4 A25 G-5 A35 E-3 TP3 G-3
C9 E-l E-4 F-l 02 1-2 012 F-5 A6 1-3 A16 1-6 A26 E-6 A36 E-3 TP4 E-4
CAl 1-4 E-5 F-3 03 J-3 013 E-2 A7 1-3 A17 G-5 A27 G-5 A37 0-4 VAl J-l
CA2 1-4 E-6 G-3 04 J-3 014 E-2 A$ 1-2 A18 G-5 A28 F-3 A38 0-4 VA2 H-2

1I4A/B -A-lIS

Figure 8-6. Low Voltage Regulator ComponentIdentification
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Table 8-3. Low Voltage Power Supply Troubleshooting Tips

Symptom Suggested Checks

All supplies low or Check +100V supply and A1A2VR2.

high and unregulated. Check ac input line voltage and position of rear-panel SELECTOR switch (115 or 230V).

(+100V supply is used as reference for -l00V, +15V, -12.6V supplie$, A1A2VR2

provides reference voltage for +1OOV supply).

One supply high and Check comparator and series regulator.
unregulated with
high ripple.

One supply low. Check comparator.
Check for excessive current drain.

No output from one Check fuse.
supply. Check regulator.

(Supplies are current limited. Fuse will not open due to shorted load.)

Open line fuse. Check rectifier diodes.
Check ac line voltage and position of rear panel SELECTOR switch.

Check filter capacitors.
Check power transformer.

Table 8-4. Low Voltage Power Supply Voltage Measurement Conditions

1. Plug-ins not installed.

2. LINE power ON.

3. Line voltage 115V or 230V ac.

4. All dc voltages are referenced to ground. Use chassis ground

or soldering lug ground located on LV rectifier board.

5. All dc voltages measured with HP Model 414A Auto

Voltmeter (100 - megohm input impedance).
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Figure -7.
Low Voltage Power Supply Schematic
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1

2

3

4

5

6

A7

Circuit boards have plated through
component hoi s. This permits solder
ing from eith r side of the board.

I REF IGRID REF IGRID REF IGRID REF IGRID REF 1GRID REF 1GRID REF \fGRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID REF IGRID REF 1GRID I
DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC

I I J I I I I I I I I I I 1
C1 0-3 C11 G-3 C21 G-1 CA7 G-1 L1 1-4 06 F-4 016 1-3 A9 0-2 A19 G-4 A29 H-3 A39 F-2 A49 G-2 A59 F-3 A69 1-2
C2 E-3 C12 F-3 C22 1-2 CA8 G-2 L2 F-3 07 F-2 017 lJ-3 A10 E-3 A20 F-4 A30 1-4 A40 E-2 A50 G-1 A60 F-2 A70 1-2
C3 0-2 C13 G-1 C23 1-3 CA9 G-2 L3 E-3 08 G-4 A1 0-4 A11 E-3 A21 F-4 A31 H-3 A41 F-2 A51 G-2 A61 0-2 A71 1-2
C4 C-2 C14 G-1 C24 1-3 CA10 1-2 MP1 H-2 09 H-4 A2 0-3 A12 E-3 A22 0-4 A32 1-4 A42 F-2 A52 G-2 A62 0-4 A72 1-2
C5 0-4 C15 1-2 C25 0-1 J1 J-2 MP2 H-4 010 H-4 A3 0-3 A13 E-3 A23 0-4 A33 G-4 A43 G-2 A53 1-2 A63 1-1 A73 1-3
C6 0-4 C16 H-2 \...1"11 E-3 J2 J-3 01 0-2 011 G-2 A4 E-3 A14 F-4 A24 0-4 A34 H-5 A44 G-2 A54 H-3 A64 H.1 A74 1-4
C7 G-4 C17 G-2 CA2 E-4 J3 J-3 02 0-2 012 H-2 A5 0-2 A15 E-4 A25 F-2 A35 G-3 A45 F-1 A55 1-2 A65 H-1 A75 1-3
C8 H-4 C18 1-4 CA3 G-4 J4 J-4 03 E-4 013 H-2 A6 0-2 A16 F-4 A26 F-3 A36 E-1 A46 F-1 A56 H-3 A66 1-2 51 0-1
C9 1-4 C19 0-1 CA4 G-4 J5 J-4 04 E-4 014 E-4 A7 0-2 A17 G-4 A27 G-4 A37 F-2 A47 F-1 A57 H-2 A67 1-2 U1 1-2
C10 H-3 C20 F-3 CA5 G-4 K1 E-4 05 F-2 015 E-4 A8 p-2 A18 F-4 A28 G-4 A38 E-2 A48 G-2 A58 0-2 A68 1-2

CA6 1-4

Figure 8-8. Horizontal Amplifier Component Identification
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Model 184A/B

Table 8-5. Horizontal Amplifier Voltage Measurement Conditions

1. Plug-ins not installed.

2. LINE power ON.

3. No signal input.

4. Set controls as follows:

INTENSITY . . . . . . . . . . . . . .. . fully ccw

FOCUS fully ccw

POSITION centered

DISPLAY EXT CAL

MAGNIFIER " . Xl

5. All voltages referenced to ground.

6. All voltages measured with HP Model 414A Auto Voltmeter

(100 - megohm input impedance).

SI WI (9)COAX (4)

(94)

L1 Ci

A5

R1 (5 )

.84A /8 -A-7

Figure 8-9. Display Switch Component Identification
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Model 184A1B

M

1

2

3

4

5

6
Circuit boards have plated through
component holes. This permits solder
ing frcm either side of the board.
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XU1 H-1 114A/I-I-IIA
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Figure 8-11. Gate Amplifier Component Identification



Model 184A1B
Table 8-6. Gate Amplifier Voltage Measurement Conditions

1. Plug-ins not installed.

2. LINE power ON.

3. No signal input.

4. Set controls as follows:

INTENSITY fully ccw

FOCUS. . . . . . . . . . . . . . . . . . . . . . .. fully ccw

POSITION

DISPLAY

fully ccw

EXT CAL

MAGNIFIER Xl

operating mode STD

5. For voltages shown in parenthesis, set INTENSITY
to obtain +20V at collectors of A6Q6 and A6Q7
and set operating mode to FAST.

6. All voltages referenced to ground.

7. All voltages measured with HP Model 414A Auto
Voltmeter (laD-megohm input impedance).
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Circuit boards have plated through
component holes. This permits solder·
ing from either side of the board.

GRID REF GRID REF GRID REF GRID
Lac DESIG LaC DESIG LaC DESIG LaC

C1 C-3 J1 B-3 R2 C-4 RS A-2
C3 A-2 01 B-3 R3 C-4 R9 B-3
C5 B-1 02 B-3 R4 A-2 R10 A-4
CR1 C-4 03 A-3 R5 A-1 R11 A-4
CR2 B-2 04 A-4 R6 B-3 51 0-4
CR3 A-4 R1 C-4 R7 A-2

Figure 8-13. Mode Switch Component Identification [



Table 8-7. Standard Mode Troubleshooting Measurements

1. Plug-ins not installed. b. INTENSITY . ............ fully ccw

2. Se~ Model 184A/B controls as follows: c. operating mode ............... STD

a. PERSISTENCE . . . . . . . . . . . .. fully ccw 3. Level: H = ~+2.4V; L = ~+O.4V .

Measurement Measurement Measurement
Point Level Point Level Point Level

U5 pin 3 L U3 pin 1 H U4 pin 1 H
12 H 2 L 4 L -
13 L 3 H 9 H

4 H 11 H
U2 pin 9 H 13 L 12 L

10 H 6 L
11 L 12 H Junction of
8 H A8CR2 and
6 L A8CR3 ~+4.5V

Table 8-8. Standard Mode Waveforms

1. Plug-ins not installed. b. INTENSITY fully ccw

2. Set Model 184A/B controls as follows:

a. PERSISTENCE fully ccw

L-125USEC
--7.5V

c. operating mode

+5.75'1 t25USEC

+4.5'1

STD

~ 125USEC--i

\fl MalO, 8\

28USEC

-12.5'1

WA8Ut, PING

-0'1

28IJSEC

WA8U5,PIN 10

0'1

125USEC

28USEC

+5.75V

-0'1

t25USEC

28USEC

I-- t25USEC----1

28USEC ~5V

+3.3V

\fl A8U5,PIN I \07 A805,COLLECTOR 9 STORAGE MESH,PINA

184 A/8 - 8-6



Service
Table 8-9. Conventional Mode Troubleshooting Measurements

Modell 4A/B

Measurement
LevelPoint

1. Plug-ins not installed.
LU2 pin 9

10 H
11 H

2. Set Model 184A/B controls as follows:
8 H
6 L

a. PERSISTENCE ............ fully ccw U3 pin 6 L
12 H

b. INTENSITY .............. fully ccw

U4 pin 4 L
c. operating mode ............. CONY

Junction of
A8CR2 and

3. Level: H = ~+2.4V; L =~+O.4V. A8CR3 -30V

Table 8-10. Fast Mode Troubleshooting Measurements

Measurement
Point

1. Plug-ins not installed.

Level

c. operating mode FAST

2. Set Model 184A/B controls as follows:

a. PERSISTENCE

b. INTENSITY

fully ccw

fully ccw

U3 pin 1
2
3
4
13
6
12

H
H
L
L
H
H
L

3. Level: H = ~+2.4V; L = ~+O.4V.

Note

Waveforms shown in table 8-8 apply for
operation in FAST mode. However, the
pulse amplitude applied to the storage
mesh is reduced in this mode (wave
forms 5 and 6).

8-18

U2 pin 9
10
11
8
6

U4 pin 4
1
9
11
12

Junction of
A8CR2 and
A8CR3

H
L
H
H
L

L
H
L
H
H

~+4V



Model 184A1B

Table 8-11. Store Mode Troubleshooting Measurements and Waveforms

1. Plug-ins not installed.

2. Set Model 184A/B controls as follows:

a. PERSISTENCE

b. INTENSITY

c. STORAGE TIME

d. operating mode

3. Level: H =;;a.+2.4V; L = o;;;;+O.4V.

fully ccw

fully ccw

fully ccw

STORE

Measurement
Point Level

U4 pin 2 H
9 H
11 L
12 H
1 H

U2 pin 9 H
10 H
11 H
8 L
6 H

U5pinl0 L

-

-

'-- +4. 75V

-28USEC

72USEC~

WAtlUl,PINtl

r-72USECi
- -+4V

- ~2~USEC

v-- V-- -OV

WA~U4, PIN4

j .,,"'" (~":"
7 2USEc-----l

WFLOO GUN G2, PIN 4

.84A/8-8-7
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Figure 8-14.
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Service
Table 8-12. Standard/Store Mode Troubleshooting Measurements

Model 184A/B

Measurement
Level1. Plug-ins not installed. Point

2. Set Model 184A1B controls as follows: U4 pin 8 L
9 H

a. PERSISTENCE .............. fully ccw 10 L
11 L

b. INTENSITY ................ fully ccw 12 L
13 H

c. STORAGE TIME ............. fully ccw 1 L

d. operating mode ........... STD/STORE U2 pin 6 L
11 L

3. Level: H = ~+2.4V; L = ';;;;+O.4V. 8 H

Table 8-13 Fast/Store Mode Troubleshooting Measurements

Measurement
Level1. Plug-ins not installed. Point

2. Set Model 184A/B controls as follows: U4 pin 8 L
9 L

a. PERSISTENCE ............... fully ccw 10 H
1 L

b. INTENSITY ................ fully ccw

U3 pin 1 H
c. STORAGE TIME ............. fully ccw 4 L

13 H
d. operating mode .......... FAST/STORE 2 H

3 L
3. Level:'H =~+2.4V; L = ';;;;+O.4V.



Model 184 NB
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I I I I I I I I
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C2 C-3 CR2 A-5 Q9 E-4 R3 A-3 R17 0-1 R3l C-5 R45 F-4 R59 C-l
C3 F-2 CR3 A-3 Ql0 E-4 R4 A-3 Rl8 0-2 R32 B-4 R46 F-4 R60 E-3
C4 B-3 CR4 B-4 Ql2 E-5 R5 B-1 Rl9 0-2 R33 B-4 R47 0-5 R6l E-3
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C14 C·5 Q7 B-4 Rl B-3 Rl5 E·3 R29 F-2 R43 F-3 R57 B-2

Figure 8-15. Pulse Circuit Component Identification
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Service

Circuit boards have plated through
component holes. This permits solder·
ing from either side of the board.

J1
(UNDER)

(903)

(4) I

2
(0)

3 J2
(UNDER)

(902) 4

5

A3

Figure 8-17. H. V. OsciIIatorComponentIdentification

Model 184A/B

184A/8-A-14

A9

Figure 8-18. H. V. Multiplier Assembly
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Model 184A1B
Table 8-14. High Voltage Power Supply Troubleshooting Tips

Symptom Suggested Checks

No high voltage. Check oscillator power supply fuse.
Check oscillator components: transistor; H.V. transformer,
diodes, etc.

Voltage too high. Increased resistance in regulator feedback loop.

Check H.V. adjustments.
Check regulator components and feedback loop.

Voltage too low. Decreased resistance in regulator feedback loop or CRT loading
supply.
Check H.V. Adjust.
Check regulator components and feedback loop.

Note

Refer to CRT intensity troubleshooting
tips for additional checks.

(9)

A4
Circuit boards have plated through
component holes. This permits solder
ing from either side of the board.

t84A/8-R-4

Figure 8-19. H. V. Rectifier Component Identification
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Model 184A/B
Table 8-15. CRT Intensity Troubleshooting Tips

Symptom

Low intensity

High intensity.

Flickering intensity.

Suggested Checks

Check CRT.
Check intensity limit adjustments,
Check low voltage supplies.
Check high voltage supply.
Check gate amplifier.
(See notes below for additional tips.)

Check H.V. power supply diodes.
Make checks listed for low intensity.
Check CRT for grid-cathode leakage.
Check CRT for open grid circuit.
(See notes below for additional tips.)

Check high voltage supply for arcing.
Check high voltage leads for arcing.
Check CRT for loose connections to pins.
Check CRT for possible intermittent internal
connection.
Check high voltage regulator for intermittent
components or connections.
Check high voltage supply for intermittent
components or connections.
Check oscillator connections.
(See notes below for additional tips.)

I WARNING I
Lethal voltages are exposed when oscilloscope is operated with the H.V. power supply cover
removed, or the CRT post-accelerator lead disconnected.

Note 1

When troubleshooting the high voltage power supply or CRT, it is helpful to isolate the CRT.
Do this by disconnecting CRT base socket and post-accelerator high voltage connection.
With CRT disconnected, the high voltage circuit is not loaded by the CRT if it is at fault,
and the CRT is protected if the high voltage supply is faulty.

Note 2

The CRT may be checked to determine if grid-cathode voltage is correct. Use a high-impedance
voltmeter (VTVM) which has isolated input terminals to measure grid-cathode voltage.
VTVM should be insulated for at least 3 kV.
(Voltmeter input terminals must be isolated from ground, i.e.: floating, since grid and cathode
are at high voltage in relation to ground.)
In the STD mode and with INTENSITY control set for maximum intensity (fully cwl, grid
should be more negative than cathode by about 20V. With control set for minimum intensity
(fully ccw), grid should be more negative than cathode by about 70V. Operating in the FAST
mode, grid should be more negative than cathode by about 20V at maximum intensity setting
and more negative by about 100V at minimum intensity setting.

Note 3

In checking for cause of excessive high voltage, remember that increased resistance in the
feedback regulator loop will result in increasing the H.V. oscillator output. High voltage
output from the supply will therefore be increased. Conversely, low output from the high
voltage supply will result if the feedback loop resistance is lower than normal. Low voltage
can also be the result of increased loading.
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MANUAL CHANGES
MOOEL 184A/B

OSCILLOSCOPE

M.ultl,.1 St'II •• I, P't'll"tl'll 131ijJ\
MmHlal P, lilted: JULY 1973

Make all changes listed below as Errata Check the following table for your IOstrument serial prefix and/or seftal number
and make listed change(s) to the manual

Serial Prefix or Number Make Changes Serial Prefix or Number

tJ. ERRATA

Make Changes

Table 6-2,
AI: Change to HP Part No. 00184-60005, POWER

MODULE: LOW VOLTAGE, Mfr. Code 26480, Mfr.
Part No. 00164·60005. (This affects pages 6-2 and
6-7.)

A1Tl: Change to HP Part No. 9100·3414, TRANS
FORMER:POWER, Mfr. Code 28480, Mfr. Part
No. 9100·3414.

A2Q4' Change to HP Part No. 1853-0336, TSTR:SI
PNP, Mfr. Code 04713, Mfr. Part No. SPS·6781.

A8Rl: Change to HP Part No. 0757·0472, R:FXD
MET FLM 200K OHM 1% 1/8W, Mfr. Code 26480,
Mfr. Part No. 0757-0472.

Al0R7' Change to HP Part No. 0757·0429, R:FXD
MET FLM 18200HM 1% 1/8W, Mfr. Code 26480,
Mfr. Part No. 0757·0429.

Al0R8: Change to HP Part No. 07570273, R:F XD
MET FLM 3010 OHM 1% 1/8W, Mfr. Code 26480,
Mfr. Part No. 0757·0273.

Table 6·2 (Conl'd),
Al0Rl0: Change to HP Part No. 0757·0429, R:FXD

MET FLM 1820 OHM 1% 1/8W, Mfr. Code 26460,
Mfr. Part No. 0757-0429.

Al0Rll: Change to HP Part No. 0757·0273, R:FXD
MET FLM 3010 OHM 1% 1/8W, Mfr. Code 26480,
Mfr. Part No. 0757-0273.

Page 7·2, paragraph 7-11,
Change: Fourth Ime to read, >400 em/usee; Storage

Time. Fast Writing Speed: variable from >8 sec at
normal intenSity to >30 sec at reduced brightness.
Order a replacement CRT, VI, as ...

Schematic 6,
A8R 1: Change value to 200K.

Schematic 8.
Al0R7: Change value to 1820.
Al0R8: Change value to 3010.
Al0Rl0: Change value to 1820.
A 1OR 11: Change value to 3010.

11 September 1973
l:!J z Latest additions to this change sheet.
ThIs change sheet supersedes all prior change sheets for this manual.

Supplement A for
00184·90902
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