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General Information

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and servicing infor-
mation for the Hewlett-Packard Model 182C Oscilloscope.
The manual is divided into eight sections, each covering
a specific topic or aspect of the instrument. All schematics

ara lncatad at the roar af tha manual and ran ha unfaldad
arc 0Caled at Ine raar oF NS manua: and can oo unioiGed

and used for reference while reading any part of the
manual.

1-3. This section contains complete instrument specifi-
cations (Table 1-1), a description of features, warranty in-
formation, 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 182C (Figure 1-1) is a solid-state, light-
weight laboratory and general-purpose oscilloscope with
plug-in capabilities. It is designed to display complex high
frequency waveforms and to measure alternating- and

direct-current voltages. Complete specifications are given
in Table 1-1.

1-6. The Model 182C 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. Controls are arranged and located to
simplify operation.

1-7. For minimum size and weight with maximum reli-
ability, the Model 182C has solid-state circuitry through-
out except for the CRT. Power consumption, with plug-ins,
is less than 120 watts at normal line voltage. The instru-
ment is convection cooled and designed to operate within
specifications at temperatures between 0° C and 55° C
with up to 95% relative humidity at 40° C.

1-8. All power supplies, a dual output calibrator, a hori-
zontal amplifier, a gate amplifier and the CRT are
contained in this instrument. Operation at either 115V or
230V ac is selectable by a switch located on the rear panel
of the oscilloscope. Located on the rear panel are
connectors for main and delayed gate, and main and
delayed sweep output signals. Connection for input of an
external signal for intensity modulation (Z-axis input) is
provided at the rear panel. An input signal of approx-
imately +2V having a pulse width of greater than about
50 ns will blank a trace of normal intensity.

1-9. The Model 182C is designed to operate with a
number of different plug-in vertical amplifiers and time
bases. Presently available plug-ins provide a wide choice
of operating capabilities such as wide bandwidth, sensi-
tivities, dual or four-channel operation, single or delayed
sweeps, sampling and time-domain reflectometer oper-
ation.

1-10. Modular type construction has been used through-
out the instrument. This makes it easy and simple to
remove units for quick maintenance. Assemblies are
constructed with interconnecting plugs and jacks and
each assembly can be removed without unsoldering
connections.

1-11. 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
amplitudes of 260 mV and 10V p-p with an accuracy
of +1%. The signal may be used to check horizontal and
vertical deflection factors and to compensate divider
probes.

1-12. The oscilloscope horizontal amplifier accepts sweep
signals from the time base plug-in or an external signal.
Bandwidth is dc to 5 MHz, dc-coupled, and 5 Hz to 5 MHz
with capacitive coupling. Two deflection factor ranges are
front panel selectable: 1 V/div (X1), and 0.1 V/div +5%
(X10). In addition, a vernier control provides continuous
adjustment between ranges. The maximum external input
level is 300 Vdc, ac-coupled, with a dynamic range of
+20V.

1-13. A beam finder pushbutton control assists the oper-
ator in rapidly bringing a displaced beam on screen. Its
use increases intensity and reduces vertical and horizontal
amplifier gain to quickly locate trace position,

1-14. CATHODE-RAY TUBE.

1-15. The Model 182C uses a post-accelerator aluminized
CRT with a large eight by ten division display area of
133 cm?2. Each division is 1.29 cm with 0.2-div sub-
divisions provided on the major axes. The graticule is
internal to the CRT, eliminating display parallax. Option
011 instruments are provided with a P11 phosphor CRT.
The display intensity will not increase when FIND BEAM
is depressed. This prevents phosphor burn.

1-16. The standard CRT supplied with this instrument
has a P31 aluminized phosphor. P2, P7 and P11 phosphors
are also available as options.

11
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1-17. WARRANTY.

1-18. This instrument is certified and warranted as stated
on the inside front cover of this manual. The CRT is
covered by a separate warranty. The CRT warranty and
warranty claim form are located at the rear of this manual,
Should the CRT fail within the time specified on the
warranty, fill out the failure report form on the reverse side
of the warranty statement and return it with the CRT. In
all correspondence with a Hewlett-Packard Sales/Service
Office concerning an instrument, reference the complete
serial number and model of the instrument.

1-19. INSTRUMENT IDENTIFICATION.

1-20. Hewlett-Packard uses a two-section serial number for
instrument identification (Figure 1-2). The first numerical
group is the serial prefix number. It identifies a series of
instruments. The last numerical group identifies a partic-
ular instrument in the series. The serial number appears on
a plate located on the rear panel.

SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

[T} HEWLETT-PACKARD

SERIAL NO. ‘0000 A 00000
MADE IN U.S\A.

COMPLETE SERIAL NUMBER

7000-A-22

Figure 1-2. Instrument Identification

1-21. MANUAL IDENTIFICATION AND
CHANGES,

1-22. This manual provides operating and service infor-
mation for the HP Model 182C. Information in this
manual applies directly to instruments (as manufactured)
with a serial prefix as indicated on the title page. If the
serial prefix of your instrument is different from that on
the title page, a MANUAL CHANGES insert sheet, or
Section VIl of this manual will describe the changes
necessary to adapt this manual to provide correct in-
formation.

1-23. Technical corrections (if any) to this manual due
to known errors in print are called Errata and are shown

1-2

Model 182C

on the manual changes sheet. 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).
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Figure 1-3. Model 182C Outline Dimensions

1-24. ACCESSORIES FURNISHED,

1-25. The Model 182C is equipped with a blue plexiglas
contrast filter which provides improved viewing and greater
contrast under ambient light conditions. The filter slides
into place in the CRT bezel and may be removed if
preferred.

1-26. A detachable power cord is supplied with each
instrument. The three-conductor power cord and instru-
ment receptacle conform to International Electrotechnical
Commission (IEC) safety standards.

1-27. AVAILABLE ACCESSORIES.

1-28. A series of mobile test stands is available for the
Model 182C. The Model 1118A is a portable tripod test-
mobile which provides adjustable height, tilt and rotation.
It is also equipped with locking wheels and is readily
collapsible for transport. The 1119-series testmobiles are
general-purpose test stands designed for maximum utility
while requiring a minimum of floor space. These test-
mobiles allow the instrument to be tilted at least 40
degrees above and below horizontal in 10-degree steps.

1-29. The Model 10172A cover, made of flexible material,
covers the entire instrument. The cover top is slotted for
access to the carrying handle.
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Table 1-1. Specifications

CATHODE-RAY TUBE AND CONTROLS

TYPE:

Post-accelerator, 22 kV accelerating potential: alumin-
ized P31 phosphor (other phosphors available, refer
to Options).

GRATICULE:

8 x 10 div graticule. 0.2-div sub-div on major axes.
1 div = 1.29 cm. Front panel recessed screwdriver
adjustment aligns trace with graticule. Scale control
illuminates graticule for viewing with hood or
taking photographs.

BEAM FINDER:

Returns trace to CRT screen regardless of setting of
horizontal, vertical or intensity controls.

INTENSITY MODULATION:

Approx +2V, = 50ns width (< 10 MHz CW) will
blank trace of normal intensity. Input R, approx
5k ochms. Maximum input voltage, *20V (dc + pk ac).

CALIBRATOR

TYPE:

Approx 1 kHz square wave, < 3 usec risetime.

VOLTAGE:

Two outputs, 250 mV p-p and 10V p-p; accuracy, *1%.

HORIZONTAL AMPLIFIER

EXTERNAL INPUT:

BANDWIDTH: DC-coupled, dc to 5 MHz; AC-coupled,
5 Hz to 5 MHz;

DEFLECTION FACTOR: X1, 1 V/div; X10, 0.1 V/div.
Vernier provides continuous adjustment between
ranges. Accuracy, £5%.

DYNAMIC RANGE: +20V.

MAXIMUM INPUT: 300V (dc + pk ac).

INPUT RC: 1 megohm shunted by approx 30 pF.

INTERNAL SWEEP:

SWEEP MAGNIFIER: X10; accuracy +5%.

OUTPUTS

GENERAL

OPTIONS

Four emitter follower outputs on rear for main and
delayed gates, main and delayed sweeps, or vertical
and horizontal outputs when used with sampling
plug-ins; maximum current available, £3 mA; outputs
will drive impedances down to 1000 ohms without
distortion.

WEIGHT:

(without plug-ins) net, 26 1/2 Ib (12,02 kg); shipping,
38 1/21b (17,46 kg).

DIMENSIONS:

See outline drawing (figure 1-3).

ENVIRONMENT:

Temperature; 0° C to 55° C.

Humidity: Up to 95% relative humidity at 40° C,
Altitude: Up to 15,000 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. Approx
120 watts with plug-ins at normal line, 200 VA
max.

ACCESSORIES FURNISHED:

Blue plexiglas contrast filter; power cord,

Refer to Section VI for listing of options.
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1-30. Waveform photography of the Model 182C display
can be accomplished with the Model 10367A Camera
Adapter. The adapter fits into the Model 182C bezel,
replacing the contrast filter, for use with the Model 195A
and Model 197A Oscilloscope Cameras.

1-31. A Horizontal Gain Calibrator, HP Model 10411A,
facilitates rapid and accurate calibration of the horizontal
deflection factor of the Model 182C. Also available is a
Service Extender, HP Model 10133A, which is useful for
troubleshooting the complete power supply module when
removed from the oscilloscope mainframe,

1-32. For ease of calibration and maintenance, the HP
Model 10407A Plug-in Extender can be obtained. It
provides for removal of the vertical and time base plug-ins
from the oscilloscope mainframe and exposes components
and adjustments of the plug-ins for servicing.

1-33. Blank plug-ins are available for use with the Model
182C. These units fit into the oscilloscope vertical and
time base compartments and provide the necessary inter-

Model 182C

face connections and operating power for user designed
vertical amplifier and/or time base circuitry. Refer to
Section |V for the operating power available from the
oscilloscope mainframe. The following units are available:
HP Model 10408A Vertical Blank Plug-in, HP Model
10409A Horizontal Blank Plug-in, and HP Model 10410A
Dual Blank Plua-in.

1-34. A metallic mesh contrast filter which functions as
an RFI shield is available for the Model 182C. The mesh
filter, HP Part No, 00182-62701, is directly interchang-
able with the standard blue plexiglas filter. When installed,
the metallic mesh filter is electrically grounded to the
oscilloscope chassis, thereby furnishing RFI shielding.

1-35. Cameras, probes, viewing hoods, terminations and
other accessory items are available for specialized require-
ments. Information on these and the above described
accessories may be obtained from HP Sales/Service 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 Q = transistor \Y = vacuum tube, neon
B = motor, fan H = hardware R = resistor bulb, photocell, etec.
BT = battery J = Jack RT = th A VR = wvoltage regulator
c = capacitor K = relay = thermistor (diode)
CP = coupling L = inductor S = switch w = cable
CR = diode LS = speaker T = transformer X = socket
DL = delay line M = meter TB = terminal board Y = crysta!
Ds = device signaling (lamp) MP = mechanical part TP = test point z = network
ABBREVIATIONS
A = ampere(s) FET = field-effect n = nano{109} rfi = radio frequency
ampl = amplifier(s) transistor (s) nc = normally closed interference
assy = assembly no. = normally open rms = root mean square
ampltd = amplitude 9 npn = negative-positive- rwv = reverse working
G = giga (107) negative voltage
bd = board(s) gnd = ground{ed) ns = nanosecond
bp = bandpass (o) 12 SCR = silicon controlled
_ H = henry(ies = ai v rectifier
c = centi (10 %) hr = hour(s) o = Primted letched) sec = secondls)
C = carbon HP = Hewletr-Packard  P€ Rircuit(s) std = standard
cow = counterclockwise Hz = hertz pk = peak
coax. = coaxial - e i trmr = trimmer
coef = coefficient if. - intermediate freq. pNp = gg:::::zﬂegat“’e ..6
com = common intl = internal p/o = part of u = micro (10 )
CRT = cathode-ray tube 3 p-p = peak-to-peak usec = microsecond
cw = clockwise k = kilo (107) prgm - program
- prv - : v = volts
d = deci (10'} Ib = poundls) 5;‘?"; ':r;rse var = wvariable
dB = decibel Ipf - low-pass filter(s) o 9 d
3 Ps plcosecon ! W.Ir = with
ext = external m = milli (10 ) pwv = peak working w/o = without
M = mega (107) voltage wiv = working inverse
F = faradl(s) ms = millisecond rf = radio frequency voltage
3/70
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Installation

SECTION 11

INSTALLATION

2-1. INTRODUCTION.

2-2. This section of the manual contains inspection and
installation procedures for the Model 182C 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, mechan-
ically and electrically, prior to shipment. On receipt,
inspect it for any mechanical damage which may have
occurred during shipment and test the electrical perform-
ance.

2-5. Check for physical damage such as bent or broken
parts and dents or scratches. |f 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 instrument is operating to the specifications
listed in Table 1-1.

2-7. The initial performance and accuracy of this instru-
ment 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 claims
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 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 and address, instrument model number,
and serial number, and a description of service required.

2-13. Use the original shipping carton and packaging ma-
terials for reshipment. If they are not available, repack-
age 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 in-
strument surfaces (use a nonabrasive material such as
polyurethane or a 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. Shipping Carton Test Strength

Gross Weight (Ib) Carton Test Strength (Ib)

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

2-14. PREPARATION FOR USE.

2-15. POWER REQUIREMENTS.

2-16. The standard Model 182C requires a 115 or 230
Vac +10%, single phase, 48 to 440 Hz power source
capable of supplying 200 VA maximum. It requires ap-
proximately 120 watts at normal line voltage with the
plug-ins installed.

2-17. 115 VAC OPERATION. This instrument, as ship-
ped, is ready for operation on 115 Vac. Before applying
power, check the rear-panel slide switch, labeled SELECT-
OR, for proper position. Positioning it so that the legend
115 is visible connects the power transformer primary
windings in parallel for 115 Vac operation, This also
selects the proper fuse for this voltage.

2-18. 230 VAC OPERATION. If the instrument is to be

operated from a 230 Vac power source, set the rear-
panel SELECTOR slide switch to 230. This connects the
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power transformer primary windings in series for 230
Vac operation and selects the proper fuse for 230 Vac.

2-19. THREE-CONDUCTOR POWER CABLE.

2-20. The National Electrical Manufacturer’s Association
(NEMA) recommends that the instrument panel and
cabinet be grounded to protect operating personnel.
The Model 182C is provided with a detachable three-
conductor power cord which, when plugged into an
appropriate outlet, grounds the instrument. The oscil-
loscope mainframe power jack and the mating plug of the
power cord conform to International Electrotechnical
Commission (IEC) safety standards.

2-21. When operating the Model 182C from a two-
contact power outlet use a three-conductor to two-
conductor adapter. Preserve the safety feature by ground-
ing the adapter flexible (third) lead. A suitable three- to
two-pin adapter is available from Hewlett-Packard. Order
HP Part No. 1251-0048.

2-22. INSTRUMENT MOUNTING.

2-23. The Model 182C 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.

2-24. Touse 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.

2-25. INSTRUMENT COOLING.

2-26. This instrument does not require forced-air cooling
when operated at room temperature or between O to +55
degrees centigrade. Normal air circulation will maintain a
reasonable operating temperature within the instrument.

2-27. Perforations in the two covers provide for the
required air flow. Do not obstruct them. Provide several
inches of clearance around the top, rear and sides.
Adequate airflow from the bottom of the instrument is
provided by the mounting feet.

2-28. CONTRAST FILTER.

2-29. The contrast filter is designed to be easily removed
from the CRT bezel. Use of the light blue contrast filter
provides comfortable viewing when the instrument is
operated in normal and high ambient light.

2-30. To remove the contrast filter, as is desirable for
photographing the display, grasp the top portion of the
bezel frame and pull straight up. Remove the filter
by lifting it straight up and out of the bezel. Figure 2-1
shows the filter being removed from the instrument.

2-2
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Figure 2-1. Contrast Filter Removal

2-31. CLEANING CRT FACEPLATE.

2-32. When the contrast filter has been removed, the CRT
faceplate can be cleaned using a soft cloth or tissue. Never

use coarse or abrasive tissues; these will scratch the plastic
CRT faceplate.

2-33. INSTRUMENT COMPATIBILITY.

2-34. The Model 182C Oscilloscope is designed 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 500 MHz Model 183A/B Os-
cilloscope will not fit into or operate
in the Model 182C. A mechanical inter-
lock is provided on these plug-ins which
prevents their full insertion into the
Model 182C. Additionally, the Model

182C does not supply the required
operating power.
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SECTION 111

OPERATION

3-1. INTRODUCTION.

3-2. This section of the manual presents information
on the operation, function and capabilities of the instru-
ment controls. Information regarding control turn-on
procedures and front panel adjustments is explained to

acciet tha anaratnr in nraonerly catting un and ucinn the
assist the ¢operator in propenty setin g up angc using Ine

Model 182C.
3-3. GENERAL.

3-4. The Model 182C is designed to operate with plug-in
time bases, and vertical amplifiers or sampling and time
domain reflectometers. These plug-ins are accommodated
in the lower portion of the instrument. The required oper-
ating power is obtained from the oscilloscope mainframe.
Time base and vertical amplifier units must be locked
together before being installed in the mainframe.

3-5. The vertical amplifier is always installed in the left-
hand side and the time base on the right-hand side of the
mainframe compartment. Refer to the plug-in operating
and service manuals for mating and installation instruc-
tions.

3-6. PUSHBUTTON SWITCHES.

3-7. Three switches are of the two position push-push
type. These are: MAGNIFIER, DISPLAY and EXT
COUPLING. The pushbuttons for these functions are color
coded to indicate the function selected. When the released
position is selected, the white skirt of the pushbutton is
exposed. This corresponds to the control function on the
panel outlined in white. For example: if MAGNIFIER is
depressed, only the black portion of the pushbutton is
visible. Magnification is therefore X10. When MAGNIFIER
is released, the white skirt of the pushbutton can be seen
and magnification is X1.

3-8. FRONT PANEL CONTROLS AND CON-
NECTORS,

3-9. All operating controls and front panel adjustments
are identified and described in Figure 3-1. 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.

3-10. CALIBRATOR.

3-11. The calibrator has two outputs, 10V and 250 mV
peak-to-peak, negative-going from ground, with an am-

plitude accuracy of *1%. The output is a square wave
at a frequency of approximately 1 kHz. Risetime of the
signal is less than 3 microseconds. These outputs are
useful for checking vertical and horizontal sensitivity
calibration, and divider probe calibration. A 3-way bind-
ing post provides a convenient ground connection point
and may be used with banana plug, wire or spade lug
connection,

3-12. SCALE.

3-13. This control adjusts the overall brightness of the
CRT graticule. It should be adjusted for good contrast
between the background and the graticule. The SCALE
control is useful when using a hood to view the display
or when photographing waveforms. Rotate the SCALE
control counterclockwise to OFF when graticule illumin-
ation is not needed.

3-14. TRACE ALIGN.

3-15. This screwdriver adjustment is used to compensate
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
necessary.

3-16. FOCUS AND ASTIGMATISM.

3-17. These controls are used to obtain a display of
uniform focus. Adjust both controls for the sharpest
display possible,

3-18. FIND BEAM.

3-19. Occasionally the CRT beam may be driven off-
screen by large dc input levels or improper control settings.
Pressing the pushbutton increases intensity and 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. All operating controls function while the
FIND BEAM control is depressed. Obtaining a centered
display may require adjustment of the deflection factor,
horizontal and vertical position, coupling, trigger level
or intensity for example. If the controls are properly set,
the display will remain visible when FIND BEAM is
released.

3-1
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Note

Option 011 instruments do not increase
intensity when FIND BEAM is pressed.
Use the INTENSITY control to set
intensity to viewing level.

3-20. LINE POWER SWITCH.

3-21. This toggle switch applies or removes ac line input
power to the instrument. When ON, an indicator lamp,
located immediately above the switch, is illuminated.
Power for the lamp is obtained from the low voltage power
suppiy. Both sides of the ac power iine input are
interrupted when switched to OFF.

3-22. HORIZONTAL EXTERNAL COUPLING.

3-23. An external input signal may be connected to the
horizontal amplifier via the EXT INPUT BNC connector
when DISPLAY is set to EXT. The EXT COUPLING
switch is used to select ac coupling (capacitive coupling)
to the amplifier for alternating voltages or dc coupling.

3-24. HORIZONTAL MAGNIFIER.

3-25. This pushbutton switch controls the gain of the
horizontal amplifier. When switched from X1 to X 10, the
gain is increased ten times. For example, one volt into the
horizontal amplifier EXT INPUT jack produces 1 division
of deflection in X1 and 10 divisions of deflection in X10.

3-26. HORIZONTAL DISPLAY.

3-27. Either of two modes of operation can be selected
with this switch. It selects the origin of the input signal
applied to the horizontal amplifier. When INT is selected,
the input signal to the horizontal amplifier is obtained
from the time base plug-in. With the switch in EXT, the
sweep signal input from the plug in is disconnected, and
input to the horizontal amplifier is obtained from the
EXT INPUT connector located on the front panel.

3-28. EXTERNAL VERNIER.

3-29. 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 (CAL
detent), the horizontal amplifier is calibrated to provide
1.0 V/div deflection in the X1 rnagnifier range and
0.1 V/div in the X 10 range.

3-30. REAR_PANEL CONTROLS AND_ CON-
NECTORS.

3-31. Rear panel controls and connectors are identified
and described in Figure 3-1. Additional information
regarding these is explained below in greater detail.

3-2
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3-32. OUTPUTS.

3-33. Four BNC connectors on the rear panel of the
Model 182C are provided to supply signals from the time
base or sampling plug-in to external 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 or the vertical and horizontal outputs
when used with sampling plug-ins, Refer to the Operating
and Service Manual for the plug-in to determine signal
identification.

3-34. The output of the MAIN SWEEP OUTPUT and the
DELAYED SWEEP OUTPUT is a positive-going ramp of
about 6 volts amplitude. The output of the MAIN GATE
OUTPUT and the DELAYED GATE OUTPUT is a
negative-going pulse of about 3 volts amplitude. These
outputs can supply 3 mA and will drive impedances as low
as 1000 ohms without distortion.

3-35. Z-AXIS INPUT.

3-36. An external signal can be utilized to control the
CRT intensity. The intensity modulation signal is applied
directly to the CRT intensity gate amplifier. 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 intens-
ification,

3-37. AC LINE INPUT.

3-38. A three-conductor ac power cord is provided for ac
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 power line. Fuses are provided for both 115V
and 230V operation.

3-39. PHASE/BANDWIDTH SWITCH.

3-40. A PHASE/BANDWIDTH switch is located within
the instrument on the horizontal amplifier assembly. The
instrument top cover must be removed for access to this
switch. Positioning the PHASE/BANDWIDTH switch to
PHASE causes the horizontal input signal to be delayed
the same amount of time as the vertical input signal. This
delay allows the Model 182C to be used for phase
measurement. The switch should always be in the
BANDWIDTH position unless the instrument is being used
for phase measurement.

3-41. PHASE MEASUREMENT.

3-42. Channel A of multi-channel vertical plug-ins should
be used when making phase measurements. When a dif-
ferent channel (other than A) is to be used, the
oscilloscope horizontal amplifier should be properly ad-
justed for that channel. Section V of this manual contains
the adjustment procedure. Accurate phase measurements
may be made at frequencies up to 100 kHz.
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10.
11.
12.

13.

POSITION. Single knob provides coarse and
fine adjustment of display’s horizontal position.

MAGNIFIER. Determines gain of horizontal
amplifier.

DISPLAY. Selects source of horizontal input
signal.

EXT VERNIER. Provides continuous adjustment
of deflection factor for external horizontal input
signals. In CAL detent position, deflection factor
is selected by Magnifier switch position.

EXT COUPLING. Selects AC or DC coupling for
external horizontal input signal.

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

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

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

INTENSITY. Controls brightness of display.
ASTIG. Adjusts roundness of writing beam.
FOCUS. Adjusts writing beam for sharpest trace.

TRACE ALIGN. Rotates trace around longitu-
dinal axis of CRT.

SCALE. Controls graticule illumination.

14.

15.

1s2¢c - A-12

Ground Connector. Provides a chassis ground
connection point.

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

MAIN GATE OUTPUT. BNC connector for
main gate signal to external equipment.

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

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

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

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

FUSE. 230V operation ac line fuse.

SELECTOR. Provides for external selection of
line operating voltage.

FUSE. 115V operation ac line fuse.

Power Connector. 3-wire ac power line input.

Ground Connector. Provides a chassis ground
connection point.

Figure 3-1. Front and Rear Controls and Connectors
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3-43. To measure phase, set the internal PHASE/
BANDWIDTH switch to PHASE and connect the input
signals to the vertical amplifier Channel A input and the
oscilloscope HORIZONTAL EXT INPUT. Set the HORI-
ZONTAL DISPLAY to EXT. A display similar to Figure
3-2 will be observed. The size of the opening of the display
is a relative indication of the phase difference of the input
signals.

L OPENING
by

v

vV

L TOTAL:
i

IB2A-A-4

Figure 3-2. Phase Measurement

3-44. 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

3-4
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maximum display size. The phase shift in degrees is deter-
mined by the following:

L openin
L total

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 returned
to BANDWIDTH position after making
phase measurements. This will allow
normal operation,

3-45. PLUG-IN UNITS.

3-46. The Model 182C Oscilloscope requires time base
and vertical or sampling plug-in units. The deflection
sensitivity of the CRT may vary slightly with different
units. Vertical plug-ins should be calibrated when first
installed or when shifted between oscilloscopes. The time
base and vertical plug-ins must be locked together prior to
insertion into the Model 182C. Consult the respective
plug-in Operating and Service Manuals for operation and
capability information. Table 3-1 lists the plug-ins cur-
rently available.
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Table 3-1. Available Plugins
. Sampling
Vertical Plug-ins (Vertical Section)
Model No. 1801A 1803A 1804A 1805A | 1806A 1807A | 1808A 1810A | 1815A/B 1811A
40 4 or 4 or
Bandwidth MHz| 50 (30) 50 100 0.5 35 75 1 GHz|12.4 GHz| 18 GHz
5mV 10 mV
Min. deflection | (500 uV | (1 mV 20mV | 5mV 100uV [ 10 mV | 5mV 2mV 5mV 2 mV
factor/div opt 001 |cascad-
cascad- | ed)
ed)
2 (opt 2(1 2
Channels 001, 1 1 diff 4 cascad- (both 2 2 2 1 2
cascad- ed) diff)
ed)
1 MQ/ 1 MQ/ 1 MQ/[ 1 MQ/ 1 MQ/ I MQ/] 1 MQ/ | 50Q 500 H0L2
Input RC 13 pF 12 pF
95 pF | 27pF |25 pF | or50Q| 45 pF | 27 pF | or 500
Differential yves (with
input yes de offset)|no yes yes yes yes yes no yes
. Samplin
Time Base Plug-ins (Time Base Sgction} TDR
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 triggeq 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 5ns* | 10 ns* | 5 ns* 5 ns* 100 ps 10 ps 10 ps Calibrated | 1815A
Speeds/div | 1 sec 1 sec | 1 sec 1 sec (expand{ -1 usec (expand- in feet, calibrated
ed) - 50 ed) -1 meters, in feet,
usec usec and nano-
Delayed and Expand- seconds 13158
mixed sweep| No Yes ed X100 | Yes No No No calibrated
in meters.
*Includes X10 mainframe magnification.
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SECTION 1V

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. This section provides information about the circuits
used in the Model 182C and how they operate. Refer to
the overall block diagram (Figure 4-1) and the schematics
in Section VIII while reading the text.

4-3. GENERAL DESCRIPTION.

4.4, The Model 182C is an X-Y axis display instrument
designed to be used with a plug-in vertical amplifier and a
plug-in time base generator. The instrument contains the
CRT and its controls, low voltage and high voltage reg-
ulated power supplies, a horizontal amplifier, and a gate
amplifier. A sweep-gate output amplifier and a calibrator
are also included.

4-5. To obtain a useful display on the CRT, three 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 to the CRT
vertical deflection plates. The horizontal (X-axis) deflec-
tion signal is generated by the time base plug-in. It is
further amplified by the oscilloscope horizontal amplifier
before being applied to the CRT horizontal deflection
plates.

4-6. 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 intensity determining signal is called the
unblanking gate. It is developed in the time base plug-in
and amplified by the gate amplifier for application to the
CRT control grid.

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

4-8. INPUT POWER.

4-9. Either 115V or 230V ac (+10%) 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
instrument power transformer in parallel for 115V oper-
ation. The SELECTOR switch also selects the proper size
fuse for 115V or 230V operation. It is not necessary to
change fuses.

4-10. With power applied to the power transformer pri-
mary windings, several secondary voltages are produced.

Rectified, filtered and regulated as required, 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.

4-11. HORIZONTAL DEFLECTION.

4-12. The horizontal amplifier may be used with either
internal or external deflection signal sources. Positioning
the HORIZONTAL DISPLAY switch to INT arranges the
circuitry to operate from signals supplied from the time
base plug-in. In this condition the-100V power is applied
to the plug-in, allowing it to operate and produce both a
sweep signal and an unblanking gate signal.

4-13. 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 plates.

4-14. Horizontal position of the X-axis sweep signal is
controlled at the input to the first stage of the horizontal
output amplifier. A two section potentiometer, mechan-
ically interconnected, is used to provide both fine and
coarse positioning controls from a single knob.

4-15. Horizontal amplifier gain is controlled by the
MAGNIFIER switch. Two settings can be selected:
X1or X10. With X1 selected, the sweep speed corresponds
to the selected time base plug-in sweep speed. In X10
operation the sweep speed is ten times that selected at
the time base plug-in.

4-16. 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.

4-17. At the end of each unblanking gate the gate ampli-
fier 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.

4-18. With the HORIZONTAL DISPLAY switch set to
EXT, operating power (-100V) is removed from the time
base plug-in. Without this =100V, the time base plug-in
does not produce an internal sweep signal or an unblanking
gate.

4.1
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4-19. An externally applied signal for horizontal deflec-
tion may be connected to the EXT INPUT jack. The EXT
VERNIER controls the externally applied signal and pro-
vides a variable gain adjustment for setting the X-axis dis-
play size. The EXT COUPLING switch provides for either
direct (DC) or capacitive (AC) coupling of the external
input signal. The external signal is then coupled to a pre-
amplifier, differentially amplified by the output amplifier
and applied to the CRT for horizontal deflection. Position-
ing and horizontal gain controls also function with
external input signals.

4-20. CIRCUIT DETAILS.

4-21. INPUT POWER.

4-22. 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 |EC connector.
Both sides of the line power are filtered immediately at
the power input connector.

4-23. The line power transformer has two primary
windings. SELECTOR switch A4S1 connects these wind-
ings in parallel for 115V operation and in series for 230V
operation, When set for use with a 115V source of line
power, fuse A4F 1 protects against excessive input current,
When operated on 230V line power, fuse A4F2 is also
placed in the primary power circuit. With the front panel
LINE toggle switch A251 in the ON position, power is
applied to the low voltage power supply transformer and
LINE lamp A2DS1 lights.

Model 182C

4-24, LOW VOLTAGE POWER SUPPLY.

4-25. The low voltage supply produces four regulated
voltages for use throughout the oscilloscope and the plug-
ins: +100V, —100V, +15V and —12.6V. Each supply is
referenced to the +100V supply for regulation purposes,
with the +100V supply referenced to a 9-volt temperature
compensated zener diode A1A2VR2. The +100V and
—100V supplies are also foldback current limited, pro-
viding short-circuit protection.

4-26, A simplified block diagram of a typical low voltage
power supply is shown in Figure 4-2. Unregulated
aiternating power is suppiied by the transformer, bridge
rectified and filtered. 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 feed-
back to the driver which controls the series regulator.
The series regulator acts as a variable resistance, and
operates to increase its series resistance if the output
voltage is high or decreases resistance when the output
voltage is low. The action of the series regulator is to
maintain output voltage at a constant level.

4-27. Current sensing takes place simultaneously with
voltage sensing. If the load current increases above a
pre-set 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.

4-28. +100-VOLT SUPPLY. The +100V supply is used
throughout the LVPS as a reference for the other supplies.
Itisboth voltage and current regulated. Refer to the LVPS
schematic while reading the following explanation.

SERIES o \
REGULATOR I h I 7
CURRENT REFERENCE
FULL WAVE SENSOR VOLTAGE
PRIMARY BRIDGE T 3Lono
POWER — POWER RECTIFIER
115v/230V TRANSFORMER AND
FILTER DRIVER VOLTAGE
SENSOR <
VOLTAGE
ADJUSTMENT
—7
I1IB2A-8B =1

Figure 4-2. Simplified Low Voltage Power Supply
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4-29. One of the secondary outputs of A1T1 is coupled
to a full-wave bridge rectifier consisting of A1A1 CR5-
CR8., The rectified voltage is filtered by A1C1, and
applied through fuse A1F1 to the regulator assembly.
Fusing protects the rectifiers and transformer if a regula-
tor malfunction results in excessive current flow. The
regulator supplies sufficient current to the load to keep
the output voltage at a constant +100 volts. Series re-
gulator A1Q1 controls load current in order to main-
tain the output voltage at +100V. Variations in output
voltage due to changes in load or input line voltage are
sensed by differential comparator A1A2Q3 and Q4. If
the output of the +100V supply changes, the full amount
of the voltage change is applied to A1A2Q3 by A1A2VR2,
and A1A2Q4 senses only a small part of the change in
output voltage. The +100V adjustment potentiometer
A1A2R11 sets the operating point of A1A2Q4. The
output of the differential comparator is coupled to driver
A1A2Q1, amplified and used to control series regulator
A1Q1.

4-30. A current limiting function is also part of the +100V
supply operation. All current furnished by the supply
flows through A1A2R4. 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 A1A2R4 is used
to set A1A2Q2 into conduction. Since the collector of
this transistor and the output of differential comparator
A1A2Q2 and Q4 are coupled to drive A1A2Q1, the
amount of current flowing as well as voltage variations
control the operation of series regulator A1Q1.

4-31. Resistors ATA2R2 and R3 are used in conjunction
with A1A2R4 to set up a condition for current foldback
operation. In this type of operating condition, fully reg-
ulated voltage will be provided to the limit of the supply
capability. When current exceeds 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
outputcurrent will be limited to considerably less than the
current available at full loading.

4.32. The +100V supply is protected for turn-on and
turn-off voltage transients. Diodes A1A2CR1 and
A1A2CR2 provide transient protection for the differential
amplifier, A1A2Q3 and A1A2Q4. To prevent the +100V
supply from going negative in the event of an accidental
short circuit (during troubleshooting, for example}, diode
A1A2CR3 provides reverse voltage protection.

4.33. A separate supply is used to obtain voltage for the
+100V regulator. This supply isused only within the LVPS
regulator. The ac voltage from pins 11 and 12 of A1T1
is bridge rectified by ATATCR1-CR4 and filtered by
A1A1C1. The supply produces about +10V which is added
to the +100V supply to provide a reference source for the
+100V regulator. Zener diode ATA2VR1 stabilizes the
collector voltage for A1A2Q3.

Theory

4-34. +15-VOLT SUPPLY. This supply provides three
voltages. Approximately 30Vac p-p is furnished for
time base line synchronization; an unregulated +27V
is furnished for operation of the HV oscillator; and a
regulated +15V is produced for use in the mainframe and
plug-ins.

4-35. The secondary voltage developed by the power
transformer at pins 13 and 14 is rectified by full-wave
bridge A1A2CR9-A1A2CR12 and filtered by A1C2.
Diode A1A1CR21 provides reverse voltage protection.
Series regulator A1Q2 controls the amount of load
current in order to maintain the output voltage at +15V.
Variations in output voltage are sensed by differential
comparator A1A2Q7 and A1A2Q8. A reference voltage
derived from the +100V regulated supply is applied to
A1A2Q7, while A1A2Q8 samples any change in output
voltage due to load changes. The +15V adjustment
potentiometer ATA2R20 sets the operating point of
A1A2Q8. The output of the differential amplifier is
coupled to driver A1A2Q5 and used to control the series
regulator.

4-36. Load current flows through A1A2R13. The voltage
drop across this resistor is used to control the conduction
of A1A2Q6, which has its collector coupled to driver
A1A2Q5. Thus, both current variations sensed by A1A2Q6
and voltage changes sensed by the differential amplifier
are coupled to the driver A1A2Q5 to control series re-
gulator A1Q2. Protection from turn-on or turn-off tran-
sients is provided by A1A2CR4. Fuse A1F2 protects
the +15V rectifier and transformer in the event of a
regulator short circuit.

4-37. —12.6-VOLT SUPPLY. This supply operates in a
manner similar to the +15V supply. Changes in output
voltage are sensed by differential comparator A1A2Q11
and A1A2012 and coupled to driver A1A2Q9 which
controls the conduction of series regulator A1Q3, Current
limiting action is provided by A1A2R22 and A1A2Q10.
Fuse A1F3 protects against damage due to regulator
failure and A1A2CR5 is used for voltage transient
protection.

4-38. —100-VOLT SUPPLY. Operation of the —100V
supply is similar to the +100V supply. A1A2Q15 and
A1A2Q16 operate as a differential comparator, with
A1A2Q16 sensing any change in output voltage. Transistor
A1A2Q14 with A1A2R33 provides current limiting.
Current foldback operation reduces the current output in
the event of a short circuited load. Voltage and current
variations are coupled to driver A1A2Q13 which controls
the conduction of series regulator A1Q4. Adjustment of
the supply output voltage is accomplished with potenti-
ometer ATA2R40. Voltage transient protection is furnish-
ed by A1A2CR6, while A1A2CR7 provides reverse
voltage protection.

4-39. SUPPLY CURRENT AVAILABLE. The oscil-
loscope power supplies may be used to furnish operating
power for vertical or time base plug-ins designed by the
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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. LVPS Current Capabilities

Power Maximum Safe
Supply Current Available
+100 vDC 160 mA
+ 15 VDC 750 mA
- 12.6 VDC 750 mA
—-100 VDC 80 mA

4-40. GATE AMPLIFIER.

4-41. The inputs to the gate amplifier are an unblanking
gate from the time base plug-in, a chopped blanking
signal from the vertical amplifier plug-in and an externally
input Z-axis signal. These three signals may be present
singly or simultaneously, depending on control settings
and signals applied.

4.42. The unblanking gate is first applied as a current to
A7Q1, a common base amplifier, then combined in the
low impedance emitter circuit of A7Q5 with a current
established by the INTENSITY, FIND BEAM, and EXT
DISPLAY front-panel controls. Depressing FIND BEAM
shunts the adjustable INTENSITY potentiometer to
increase emitter current and produce an intensified beam.
Setting the HORIZONTAL DISPLAY to EXT supplies
additional current from the —100V supply. This estab-
lishes an unblanking current level to compensate for
removal of the internal unblanking signal from the time
base plug-in, and establishes a nominal brightness level.

Note

The intensification function of the FIND
BEAM switch is removed on instruments
with a P11 phosphor CRT (Option 011).
Additional information is provided in
Section VII.

4-43. The output voltage of A7Q5 is coupled through
emitter follower A7Q6 to complimentary amplifier A7Q7
and A7Q8. Diodes A7CR1 through A7CR4 provide a
clamping action to prevent overdriving the amplifier.

4-44. A large negative feedback from the collectors of
A7Q7 and A7Q8 ensures that the amplifier gain in very
stable. Capacitors A7C6 and A7C8 provide for adjustment
of the high frequency feedback and gain. Decreasing the
capacitance of A7C6 decreases the high frequency feed-
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back and increases gain, while decreasing the capacitance
of A7C8 increases high frequency feedback and decreases
gain. Amplifier voltage gain is approximately 10 for
Z-axis signals. The gate amplifier output is approximately:

AEQS collector= (A ICR4) (R21 + R22)

4-45. The gate amplifier output unblanking signal is
added to the -3200V output of the high voltage power
supply and applied to the CRT control grid. Voltage
level changes of the unblanking signal cause corresponding
changes to the CRT control grid voltage. Diodes A7CR6
through A7CR9 provide isolation protection from high
voltage transients from the CRT control grid.

4-46. An alternate trigger signal is used by multi-channel
vertical amplifier plug-ins to initiate channel switching
action. Transistors A7Q2 and A7Q3 function as a fast
acting switch. With A7Q2 normally conducting and A7Q3
non-conducting, the unblanking gate trailing edge causes
A7Q3 to conduct and A7Q2 to cease conducting. The
switching output is differentiated and applied to A7Q4,
providing a negative-going voltage pulse for vertical ampli-
fier channel switching.

4-47. Z-AXIS INPUT. The input impedance to the Z-axis
input is approximately 5100 ohms. An input signal of
approximately +2 volts amplitude is adequate to blank a
trace of normal viewing intensity, while an input signal of
--2 volts will provide unblanking. Since the gate amplifier
has a voltage gain of about 10, a 2-volt input will result in
a 20-volt change at the CRT grid.

4-48. HIGH VOLTAGE POWER SUPPLY (HVPS).

4-49. The HVPS generates three regulated voltages. These

are applied to the cathode (-3150V), control grid (-3200V)
and post-accelerator (+19kV) of the CRT to provide the
accelerating potential required to produce excitation of
the CRT phosphor for a visible trace. All three voltages
are regulated by sampling the -3150-volt supply. The
HVPS is shown in simplified form in Figure 4-3. Refer
to this figure, and to the schematic in Section VIII while
reading the following explanation of HVPS operation.

4-50. HIGH VOLTAGE OSCILLATOR. Chassis mounted
transistor Q1 and transformer A6A1T 1 form an oscillator
which generates approximately 26 Vac at 40 kHz. A feed-
back winding on the transformer provides the regenerative
coupling to sustain oscillation. Operating power is pro-

vided by the unregulated +27V supply. The supply source
is fused and decoupled.
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Figure 4-3. High Voltage Power Supply Block Diagram

4-51, HV RECTIFIERS. The 40-kHz oscillator output is
stepped up by the secondary windings of A6T1. Two
half-wave rectifiers and a voltage multiplier are used to
develop the high voltages necessary for CRT operation.

4-52. The CRT grid voltage, approximately -3200V,
is developed by half-wave rectifier AGCR1 and filter
ABC1, AGC2, and A6R1 through AG6R5. The display
intensity lower limit, determined by the CRT grid
voltage level, is adjusted by A6R2. The CRT cathode
voltage, approximately -3150V, and the focusing voltage,
approximately -2270V, are developed by half-wave rec-
tifier ABCR4 and filter ABC3, A6C4 and ABR7. Resister
ABR8 is part of a voltage divider which drops the -3150V
to -2270V for focus control. Diodes AGCR5 and CR6
prevent the CRT grid from becoming positive with
respect to the cathode. The CRT post-accelerator voltage,
approximately 19 kV, is developed by high voltage
multiplier assembly All.

453. HV REGULATION. Variations in high voltage
output are fed back to the high voltage regulator circuitry
consisting of A10Q1, A10Q2, A10Q3, and associated
components. The regulator controls the high voltage
oscillator bias to maintain high voltage at a constant level.
If, for example, the CRT cathode voltage tends to
decrease (go more positive), a positive-going signal is
applied through the regulator to the base of oscillator
Q1. The oscillator then conducts for a greater period of
time, causing a larger voltage change at the primary of
ABT1. This increases the secondary voltage to restore
cathode voltage to the desired level.

4-54. The high voltage regulator monitors CRT cathode
voltage through coupling network AG6R9 and AGBCH.

Resistors A10R3 and A10R4 form a voltage divider
between +100V and the coupling network output. A10R3
adjusts the operating level of FET A10Q1. High voltage
fluctuations are sensed by A10Q1 and amplified by
A10Q2 and A10Q3. Diodes A10CR4 and A10CRS
provide clamping action to prevent overdriving the high
voltage oscillator. The regulator output is applied through
the regenerative winding of ABT1 as bias to the base of
Q1, thereby controlling high voltage oscillator drive.

4-55. CALIBRATOR.

4-56. The calibrator uses a 1-kHz free-running multivi-
brator. A voltage divider provides the output at two
amplitudes: 10 volts and 250 millivolts. The calibrator
output is a negative-going waveform.

4-57. Transistors A2Q1 and A2Q2 oscillate at a rate
determined by the time constant of associated RC
components. A2CR1 disconnects the collector of A2Q2
from the negative discharge of A2C3 and A2Q2 cuts
off, and provides a faster risetime. Diodes A2CR2 and
A2CR3 protect the transistors from voltage breakdown.
A filter network, A2L1 and A2C4, isolates the multi-
vibrator from the —100V supply.

4.58. With A2Q2 conducting, the voltage divider
consisting of A2R17, A2R18 and A2R19 effectively
divides the —100V supply voltage. The values selected
for these resistors permit the output of 10V and 250 mV,
These two outputs are available at the instrument front
panel and may be used for probe compensation adjust-
ment and horizontal or vertical sensitivity calibration
checks.
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4-59. SWEEP GATE OUTPUT AMPLIFIERS.

4-60. The output amplifiers are four emitter followers,
A8Q1-A80Q4. They provide isolated outputs of time base
sampling or TDR generated signals to rear-panel connec-
tors. The Operating and Service Manual for the plug-in will
provide information on the characteristics of the output
signals.

4-61. The four time base signal inputs to these ampli-
fiers are the main sweep, delayed sweep, main gate and
delayed gate. The emitter-followers convert the high
impedance inputs to low impedance outputs and isolate
the time base signals from external equipment.

4-62. HORIZONTAL AMPLIFIER.

4-63. The inputs to the horizontal amplifier are an in-
ternal sweep signal from the horizontal plug-in or an
external signal applied to the HORIZONTAL EXT INPUT
jack. Positioning the HORIZONTAL DISPLAY to INT
grounds the input of the preamplifier and disconnects the
external signal preamplifier from the output amplifier.
The internal sweep signal is connected through the
HORIZONTAL DISPLAY switch to the output amplifier.

4-64. Selecting HORIZONTAL DISPLAY EXT discon-
nects the internal sweep signal and connects the external
signal through the preamplifier to the output amplifier.
With EXT selected, the amplitude of the signal from the
preamplifier is adjustable by rotating the EXT VERNIER
control. When the control is in the CAL detent position
the output amplitude of the preamplifier is determined
by the input amplitude.

4-65. The selected signal is applied to the output amplifier
and summed with a current established by the HOR1ZON-
TAL POSITION control. A HORIZONTAL MAGNIFIER
allows the gain to be increased by a factor of 10 (X10)
or to be directly related to the amplitude of the input
signal (X1). The resulting current is converted to a
differential signal, amplified, and applied to the horizontal
deflection plates of the CRT.

4-66. Refer to the schematic of the horizontal amplifier
for the more detailed explanation which follows.

4-67. An external signal applied to the preamplifier is
coupled through a 3:1 divider composed of ABR5 and
A5R6 to A5Q1. The output of ABQ2 is coupled through
the HORIZONTAL EXT VERNIER and the HORIZON-
TAL DISPLAY switch. The high input impedance of
A5Q1 in conjunction with the voltage divider and
A5R4 provides a 1 megohm load to the external circuit.
Transistor A5Q2 is an emitter follower. It supplies a cur-
rent to A5Q3 which is determined by ABR15 and the
EXT VERNIER control.
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4-68. The bandwidth of the preamplifier is decreased
when the Phase/Bandwidth switch is placed in the Phase
position. This is accomplished by connecting AGC11 and
ABC12 into the circuit. The decreased bandwidth and
phase shift compensates for the signal time delay in the
vertical amplifier plug-in. This allows more accurate X-Y
phase measurements to be made.

4-69. A vernier balance adjustment ABR11 is used to es-
tablish a zero input voltage reference level. This eliminates
horizontal dc shift as the EXT VERNIER control is
rotated. The EXT VERNIER provides a range of control
of the deflection factor when an EXT INPUT signal is
used for horizontal deflection. It has sufficient range to
change the deflection factor by at least 10.

4-70. The input signal to A5Q3 is summed in the low
impedance emitter circuit with a current established by
the HORIZONTAL POSITION controls. A fine and coarse
positioning is provided. Both controls operate from a
single control, and are mechanically interconnected.
Rotating the control first provides fine positioning. When
the limit of available rotation of the fine position poten-
tiometer has been reached, the coarse positioning
potentiometer becomes effective.

4-71. The output of A5Q3 is coupled through emitter-
follower A5Q4 to differential amplifier A5Q5 and A5Q7.
The low impedance necessary to drive A5Q5 is provided
by .-A5Q4, and A5Q6 maintains a similar low impedance
voltage source for AGQ7,

4-72. The position of the MAGNIFIER switch A5S4
selects either of two values of emitter degeneration
between ABQ5 and A5Q7 and controls the gain. As
degeneration decreases, gain increases. Two gain levels are
provided, X1 and X10. Each has an adjustable element to
provide for calibration of the gain. With X1 magnification
selected, ABR46 is used to set the gain. With X10
magnification selected A5R44 sets the gain. The emitter
potentials of A5Q5 and AbBQ7 are balanced by ABR49.
This prevents horizontal dc shift as the MAGNIFIER
control is switched between ranges.

4-73. Thedifferential signal at the collectors of A5Q5 and
ABQ7 is applied to current-fed operational amplifiers
ABbQ11/A5Q12/A5Q13 and A5Q8/A5Q9/A5Q10. The
amplifier low frequency gain is very stable because of

the large negative feedback employed, and the high
frequency feedback for each side of the amplifier is separ-
ately adjustable. High frequency feedback from the col-
lectors of ABQ12/A5Q13 to the base of A5Q11 is
controlled by A5C28; high frequency feedback from the
collectors of A6Q9/A5Q10 to the base of A5Q8 is con-
trolled by A5C21. Capacitor A5C24 adjusts the ratio of
feedback for each side of the amplifier. The output of the
amplifiers is a voltage which is connected to the horizontal
deflection plates of the CRT.
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4.74. Diodes ASCR9/A5CR10 and ASCR4/A5CRS5 limit
the output to the deflection plates to prevent overdriving.
Diodes ASCR8 and ABCR3 prevent ASQ5 and A5Q7,
respectively, from saturating.

4.75. Depressing the FIND BEAM control disables diode
limiter ASGCR4/ABCR5 and blocks the signal to A5Q08.
The differential gain is effectively cut in half, and the
horizontal deflection of the beam is confined to the limits
of the CRT.

Theory
4-76. POWER SUPPLY DECOUPLING.

4-77. Decoupling networks are used on each etched cir-
cuit assembly for the supply voltages. The use of
decoupling is important to prevent extraneous signals or
noise from being introduced into circuitry from the
power supplies or supply leads. Decoupling also prevents

transients originating in other circuits from being intro-
duced.

4.7



Performance Check Model 182C
Table 5-1. Recommended Test Equipment
Instrument Required Required
Type Model Characteristics For
Voltmeter HP 738AR, 1V and 10V p-p £+0.2% Calibrator Check
Calibrator 69208, or Horizontal Magnifier
E02-738BR Check
Monitor HP 180A/AR Sensitivity 1 V/div Calibrator Check

Oscilloscope

w/1801A and
1820A plug-ins

Sweep speed <3 psec
Sweep output

Gate Amplifier Response
Adjustment

Transient Response Adjust-
ment

50:1 Divider HP 10002A +3% Gate Amplifier Response
Probe Adjustment
Constant Amplitude Tektronix 50 kHz-50MHz, Horizontal Bandwidth Check

plug-in

Signal Generator Type 190B/191 10V p-p Horizontal Linearity Adjust-
ment

Digital HP 3440A +100 Vdc £0.05% Low Voltage Power

Voltmeter w/3441A or 3444A Supply Adjustment

High Voltage Power
Supply Adjustment

1000: 1 Divider
Probe

HP K05-3440A

Combined voltmeter/divider
Input impedance of >1 gigohm

High Voltage Power
Supply Adjustment

Square Wave HP 211A/B 200 kHz, 1V p-p, Transient Response
Generator risetime < 30 ns Adjustment
Oscillator HP 200CD 10 kHz-100 kHz, Phase Adjustment
10V p-p Trace Alignment Adjustment

Horizontal Gain HP 10411A No substitute Gain Adjustment
Calibrator
Resistor: 40k ohms HP Part No. 1/10%, 1/2W Gain Adjustment (Alternate

0698-6101 Procedure)
Time Mark 1-ms markers Gain Adjustment (Alternate
Generator HP 226A Procedure)

T7000-A-19
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SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5-2. Thissection provides a performance check procedure
to determine if the Model 182C is operating within
specifications and a procedure for adjustment and cal-
ibration. Physical location of the adjustments is shown in
the fold-out photograph at the end of this section.

5-3. TEST EQUIPMENT.

5-4. Recommended test equipment is listed in Table 5-1.
Test equipment having the required characteristics may
be substituted. Use recently calibrated equipment to
ensure proper results.

55. PERFORMANCE CHECK.

5-6. The purpose of the performance check is to deter-
mine if the instrument is operating within the spec-
ifications listed in Table 1-1. 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.

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

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

5-9. PRELIMINARY SETUP.

5-10. Set the line voltage SELECTOR switch, located on
rear panel, to desired power line operating voltage
(115V or 230V ac). Connect instrument to line power
source and apply power by turning LINE power switch
ON. Allow fifteen minutes for warm-up. Do not install
plug-ins.

5-11. CALIBRATOR CHECK.

a. Set controls as follows:

MAGNIFIER . ........ .. ... ... ..., X10
DISPLAY . . ... .. EXT
EXTCOUPLING . .................... AC

b. Connect a 10V p-p signal from Voltmeter Cal-
ibrator to EXT INPUT.

c. Obtain a horizontal trace by adjusting INTENSITY,
FOCUS and POSITION controls.

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

e. Disconnect Voltmeter Calibrator from EXT INPUT.
Do not disturb EXT VERNIER setting.

f. Connect CALIBRATOR 10V output to EXT
INPUT.

g. Note displayed trace of 10 *0.1 divisions.

h. Disconnect CALIBRATOR 10V output from EXT
INPUT.

i. Observe CALIBRATOR 10V output using Monitor
Oscilloscope.

j. Risetime of calibrator waveform (leading edge)
should be 3 psec or less. Risetime is measured at 10%
to 90% amplitude points,

k. Disconnect CALIBRATOR from EXT INPUT.
5-12. HORIZONTAL MAGNIFIER CHECK.

a. Set controls as follows:

MAGNIFIER ... ... .. ... ... .. ... ... X1
DISPLAY . . . . EXT
EXTVERNIER. .. ... ... ... ....... CAL

b. Connect 10V p-p signal from Voltmeter Calibrator
output to EXT INPUT.

c. Note displayed trace of 10 0.5 divisions.
d. Set Voltmeter Calibrator for output of 1V p-p.
e. Set MAGNIFIER to X10.
f. Note displayed trace of 10 0.5 divisions.
5-13. HORIZONTAL BANDWIDTH CHECK.

a. Connect 50 kHz signal from Constant Amplitude
Signal Generator to EXT INPUT.

b. Set MAGNIFIER to X1.
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c. Adjust output of Constant Amplitude Signal Gener-
ator to obtain displayed trace of exactly 10 divisions.

d. Set Constant Amplitude Signal Generator for output
frequency of 5 MHz.

e. Note displayed trace of 7.1 divisions or greater.
(If displayed trace is approximately 2 divisions, check

position of Phase/Bandwidth switch located in horizontal
amplifier. It should be in Bandwidth position.)

f. Set MAGNIFIER to X10.

g. Set Constant Ampiitude Signai Generator for output
frequency of 50 kHz.

h. Adjust output of Constant Amplitude Signal Gener-
erator to obtain displayed trace of exactly 10 divisions.

i. SetConstant Amplitude Signal Generator for output
frequency of 5 MHz,

j. Note displayed trace of 7.1 divisions or greater.

k. Disconnect Constant Amplitude Signal Generator.

wn
[n}

Model 182C
5-14. BEAMFINDER CHECK.
a. Set controls as follows:
INTENSITY . .. .. .. ... .. ... ..... fully cew
POSITION .. ... ... ... ... .. .. ... fully ccw

b. Depress FIND BEAM pushbutton.

c. Note that intensified beam is displayed.
Note

Option 011 instruments are provided
with P11 phosphor CRT. The display
intensity will not increase when FIND
BEAM is depressed. This eliminates
phosphor burn. Use INTENSITY con-
trol to set intensity to viewing level.

5-15. This completes the Performance Check. If the
instrument does not meet Model 182C specifications, the
Adjustment Procedure which follows should be done.
If this does not result in satisfactory instrument perform-
ance refer to Section VIl of this manual for troubleshoot-
ing and maintenance information.
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HP MODEL 182C
PERFORMANCE CHECK RECORD

Serial Number: Date:
CHECK Minimum Reading Maximum

CALIBRATOR

amplitude 9.9 div - 10.1 div

risetime none - 3 usec
MAGNIFIER

X1 9.5 div - 10.5 div

X10 9.5 div - 10.5 div
BANDWIDTH

50 kHz set to 10 div

5 MHz 7.1 div —_— none
FIND BEAM Intensified beam yes or no

on-screen

b-2a/b
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5-16. ADJUSTMENT PROCEDURE.

5-17. The following paragraphs outline the procedure for
accomplishing the adjustments required for the Model
182C. Use the equipment recommended in Table 5-1 or
similar equipment having at least equivalent capability.
Use only a non-metallic adjustment tool.

5-18. The adjustment procedures should be performed
in the sequence listed, since some adjustments are depend-
ent on control settings and results of previous steps. The
adjustments may be accomplished individually, if desired,
by referring to the preliminary control settings and the
steps before the desired procedure.

5-19. COVER REMOVAL.

5-20. To gain access to the adjustments, top and bottom
covers and the rear LVPS access panel must be removed.
See Figure 5-1. Remove the covers as follows:

a. Ensure that LINE power switch is OFF and discon-
nect power plug from ac power source.

b. Set oscilloscope on rear end.

c. Release 3 quarter-turn fasteners on each side of the
instrument. Cover retainers will be completely free.

d. Loosen 2 captive screws located on handle ends.

Adjustments

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

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

g. Return instrument to horizontal position and remove
rear access cover by releasing single quarter-turn fastener.

5-21. PRELIMINARY SETUP.

5-22. Install vertical and time base plug-ins in Model
182C. Set line voltage SELECTOR switch, located on
rear panel, to desired power line operating voltage
115V or 230V ac. Connect instrument to line power
source and apply power by turning LINE power switch
ON. Allow fifteen minutes for warm-up. Check that
Phase/Bandwidth switch is in Bandwidth position.

5-23. Adjustment locations are identified in the photo-
graphs at the end of this section. The page may be folded
out for easy reference while performing the adjustments.

5-24. 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.

EXTEND TILT
STAND

LOOSEN 2
CAPTIVE SCREWS

RELEASE 3
FASTENERS ON EACH

Ie2A-A-9

Figure 5-1. Cover Removal
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5-25. LOW VOLTAGE POWER SUPPLY.

a. Connect Digital Voltmeter to +100V testpoint
A1A2TP1 (Figure 5-2).

b. Set +100V adjust A1TA2R11 to obtain a reading of
+100V +0.1V.

c. Connect Digital Voltmeter to +15V testpoint A1A2
TP2.

d. Set +15V adjust A1A2R20 to obtain a reading of
+16V +0.1V.

Model 182C

e. Connect Digital Voltmeter to —12.6V testpoint
A1A2 TP3.

f. Set —12.6V adjust ATA2R29 to obtain a reading of
—12.6V £0.1V.

g. Connect Digital Voltmeter to —100V testpoint
ATA2TP4.

h. Set —100V adjust A1A2R40 to obtain a reading of
—100V +0.1V.
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R40 TP4 R29 TP3
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—l2.6v ADJY

TP2 R20 TPI RII
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——
+I100V ADJ

IBZA-A-B

Figure 5-2. Low Voltage Power Supply Adjustments
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5-26. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT.

a. The required high voltage output of the supply is
—-3150V +0.5%.

b. Using 1000:1 Divider Probe, monitor voltage at
—100V test point A1A2TP4 with Digital Voltmeter.

c. Note voltage reading which will be approximately
—0.100V. Accuracy in noting the voltage is essential for
proper adjustment.

d. Multiply reading obtained in step ¢ by 31.50.

| WARNING .

This voltage is dangerous to life.

e. Using 1000:1 Divider Probe, monitor high voltage
at —3150V test point AGTP1 with Digital Voltmeter.

f. Set High Voltage adj A10R3 to obtain reading
exactly equivalent to result obtained in step d (approxi-
mately —3.150V).

5-27. INTENSITY LIMIT ADJUSTMENT.

a. Set DISPLAY to EXT.

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

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

5-28. ASTIGMATISM ADJUSTMENT.
a. Set DISPLAY to EXT.

b. Center low intensity spot with HORIZONTAL and
Vertical POSITION controls.

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

5-29. FLOOD GUN ADJUSTMENT.
a. Set INTENSITY fully ccw.

b. Set SCALE fully cw.

c. Adjust SCALE PATTERN ADJ A2R4 for uniform
illumination intensity.

d. Slowly rotate SCALE control while adjusting SCALE
PATTERN ADJ A2R4 as necessary to maintain uniform
illumination intensity throughout entire range of SCALE.

Adjustments
5-30. TRACE ALIGNMENT ADJUSTMENT.

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

c. Connect Oscillator 400 Hz 10V output to EXT
INPUT.

d. Position trace on center horizontal graticule line.

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

¥ Adict TODACE A
AGHUST 1 nAave M~

frant nanal coray
L u in LEE*1L1S L= e

]
SN

justment A2R23 to align trace paralle
graticule line.

to horizontal

g. Connect Oscillator 400 Hz 10V output to Vertical
plug-in,

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

i. Adjust Y ALIGN adj ABR61 to align vertical trace
parallel to vertical graticule line,

Note

Exact adjustment is very important
if repeatable risetimes are to be ob-
tained in both +UP and —UP operation.

j. Disconnect Oscillator from Vertical plug-in input.

5-31. GATE AMPLIFIER RESPONSE ADJUSTMENT.

a. Set following controls as applicable:

DISPLAY . . . . . . . INT
Main Time/Div. . .. .. ... .......... 0.1 usec
Main Vernier, . . ... ... .............. CAL
SweepMode . .. ................... AUTO
Sweep Display. . . ........ ... .. ..... MAIN
Delayed Time/Div . . ... .. ... ... cu.... OFF

b. Set Monitor Oscilloscope controls as follows:

VOIS/DiV  « v v v v mnen et .2
Time/Div . ... ... ... .. .. ... ... 0.1 usec
Trigger Source. . . .. .. v it INT
Slope. . ... e +
Coupling. . .. ... i DC

c. Using 50:1 Divider Probe and Monitor Oscilloscope,
observe signal at collector of A7Q8.

5-5



Adjustments

d. Rotate INTENSITY control cw for a gate amplitude
of 6 divisions (approximately 60V).

e. Adjust Gate Resp Adj No. 2 A7C6 and Gate Resp
Adj No. 1 A7C8 for optimum fast risetime and pulse
fiat-top response.

f. Disconnect Monitor Oscilloscope.

532. DC BALANCE.

a. Set MAGNIFIER to X10.

b. Set DISPLAY to EXT,

c. Center spot with POSITION control.

d. Set MAGNIFIER to X1.

e. Adjust DC Bal adj A5R49 to recenter spot.

f. Repeat steps a through e until spot does not shift
from center while switching MAGNIFIER from X1 to
X10.

5-33. VERNIER BALANCE.
a. Set MAGNIFIER to X1.

b. Rotate EXT VERNIER from CAL position to fully

c. Center spot with POSITION control.
d. Set EXT VERNIER to CAL.
e. Adjust Vern Bal ad] ABR11 to recenter spot.

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

5-34. GAIN ADJUSTMENT.
Note

This adjustment is critical if Time
Base interchangeability is desired
without recalibration. Critical adjust-
ment is achieved by injecting a precise
current into the emitter-base junction

5-6
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of A5Q3 and adjusting for the spec-
ified deflection. An alternate method
not requiring use of HP Model
10411A Horizontal Gain Calibrator
is provided.

a. Set controls as follows:

DISPLAY . . ... EXT
MAGNIFIER .. .. ... ... ... ... ....... X1
EXTVERNIER. ... ... ... .. .. .. ... CAL

b. Check +100-volt supply for +100V +0.1V.

Note

The calibrating accuracy of the Model
10411A Horizontal Gain Calibrator
used for this adjustment procedure is
determined by the accuracy of the
+100V supply. If the power supply
is not +100V 0.1V, the gain adjust-
ment will be out of tolerance.

c. Connect Horizontal Gain Calibrator as follows:

1. Black lead: connect to chassis (power supply
ground).

2. Yellow lead: connect to emitter of A5O3,

3. Red lead: connect to +100 volt supply.

d. Set Horizontal Gain Calibrator magnifier switch to
X1,

e. Display should be a bright spot near each side of the
display. Adjust HORIZONTAL POSITION to center left-
hand spot exactly on left-hand (first) vertical graticule
line.

f. Set INTENSITY and FOCUS to obtain low intensity
sharply focused spots.

g. Adjust X1 Gain Adj AbR46 for exactly 10 divisions
of separation between spots (Figure 5-3).

h. Set MAGNIFIER to X10 and Horizontal Gain
Calibrator magnifier switch to X10.

i. Adjust X10 Gain adj A5R44 for exactly 10 divisions
of separation between spots.

j. Disconnect Horizontal Gain Calibrator.
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CALIBRATION CALIBRATION
SPOT ~a ~ SPOT
IB2A- A=
Figure 5-3. Calibration Display
535. GAIN ADJUSTMENT (ALTERNATE
PROCEDURE).
a. Set controls as follows:
HORIZONTAL DISPLAY . . ... ... .. .... EXT
HORIZONTAL MAGNIFIER. . . ... ... .... X1
EXTVERNIER. . . ... ... ... ......... CAL

b. Check +100V supply for +100V +0.1V,

c. Alternately connect and disconnect 40-kilohm 0.1%
1/2W resistor between +100V supply and emitter of
A5Q3. Keep connection lead length short as possible to
avoid stray pick-up or oscillations.

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

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

e. While alternately connecting and disconnecting re-
sistor to emitter of A5Q3, adjust X1 Gain adj A5R46 for
exactly 10 major divisions of separation between spot
positions.

f. Set HORIZONTAL DISPLAY to INT and Time
Base for 1 msec/div sweep speed.

g. Apply 1 msec markers from Time Mark Generator
to Vertical input.

Adjustments

h. Adjust Time Base 1 msec calibration adjustment to
obtain display of eleven markers in 10 divisions. Second
marker should be on 2nd graticule line and 10th marker
on 10th graticule line.

i. Set HORIZONTAL MAGNIFIER to X10.

j. Adjust X10 Gain ad) A5R44 to obtain a display
of exactly 1 marker for 10 divisions.

k. Disconnect Time Mark Generator.

5-36. PHASE ADJUSTMENT.

a. Set controls as follows:

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

b. Connect 10 kHz sine wave output of Oscillator to
HORIZONTAL EXT INPUT and to Vertical plug-in
Channel A input (Figure 5-4).

Note

Channel A of a multi-channel Vertical
plug-in is normally used for phase
measurement. |f another channel must
be used connect Oscillator to that
channel instead of Channel A.

c. Adjust Oscillator output to obtain a 8-div display.

MODEL 182C
EXT
INPUT
C)-_.1
OSCILLATOR
VERTICAL
*

CHAN A
INPUT ouTPUT

50N TEE
#*

* CABLES SHOULD BE EQUAL
IN LENGTH AND TYPE.

182C - A= 10

Figure 5-4. Phase Adjustment Test Setup
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Adjustments

d. Adjust Input Comp adj A5C9 for display of a single
diagonal line (no phase shift).

e. Set Oscillator for an output of 100 kHz sine wave.

f. Adjust Phase adj A5C12 for display of a single
diagonal line (no phase shift).

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

h. Disconnect Oscillator.

i. Return Phase/Bandwidth switch to Bandwidth pos-
ition.

5-37. TRANSIENT RESPONSE ADJUSTMENT.

Note

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

a. Set DISPLAY to EXT.

b. Connect 1V p-p square wave at 200 kHz repetition
rate from Square Wave Generator to HORIZONTAL
EXT INPUT and to Monitor Oscilloscope Vertical input.

c. Set Monitor Oscilloscope time base to operate at
sweep of 1 usec/div and synchronize Monitor Oscilloscope
with 200 kHz signal.

d. Connect 1 wusec/div sweep signal from Monitor
Oscilloscope rear-panel Main Sweep Output to Channel A
input of Model 182C. See Figure 5-5.

MONITOR
OCILLOSCOPE MODEL I82C
MAIN SWEEP
OUTPUT ON
REAR PANEL EXT
INPUT
('_:,.-T
VERTICAL
CHAN A
INPUT INPUT
|

SQUARE WAVE
GENERATOR

QUTPUT 500 ﬁ
- } 7

S00 TEE

182C-A-9

Figure 5-5. Transient Response Adjustment Test Setup
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e. Adjust Vertical plug-in VOLTS/DIV and Vernier
controls to obtain an 8-div display.

f. Observe displayed waveform. At this stage of adjust-
ment waveform will typically exhibit 5% (approximately
0.5 div) overshoot. If overshoot is greater, adjust HF Adj
No. 1 ABC21, HF Adj No. 2 A5BC24, and HF Adj
No. 3 ABC28 to obtain flat-top response with approx-
imately 5% overshoot on lower right-hand corner of
displayed pulse.

Note

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

g. Disconnect Monitor Oscilloscope.

538. HORIZONTAL LINEARITY ADJUSTMENT.

Note

Ensure that Time Base has been prop-
erly calibrated before proceeding with
this adjustment.

a. Set HORIZONTAL DISPLAY to INT.

b. Connect 4V p-p 50 MHz sinewave output from
Constant Amplitude Signal Generator to Vertical plug-in
Channel A input.

c. Set HORIZONTAL MAGNIFIER to X10.

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

e. Adjust HF Adjust No. 1, No. 2 and No. 3 for best
overall linearity of center 80 divisions of available display.
Use HORIZONTAL POSITION control to permit viewing
the right, center and left portions of the display.
HF Adj No. 1 affects the right portion, HF Adj No. 2
the center portion and HF Adj No. 3 the left portion of
the sweep.

f. Disconnect Constant Amplitude Signal Generator.

5-39 This completes the adjustment procedure. If de-
sired, the instrument performance may be tested to
Model 182C specifications using the Performance Check
procedure. If satisfactory adjustment or instrument per-
formance is not obtained refer to Section VIII of this
manual for troubleshooting information.
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Replaceable Parts

MP21

MpP28 MP22 MP27

MPI12 MPIO

MP18

Figure 6-1. Model 182C Mechanical Parts
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. The abbreviations used in the
parts list are described in table 6-1. Table 6-2 lists
the parts in alphanumeric order by reference 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:

Replaceable Parts

a. Instrument model and serial number.

b. HP part number of items(s).

c. Quanity 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.

¢. Quanity desired.

Table 6-1. Abbreviations for Replaceable Parts List

A = ampere(s) GRD = ground(ed)
ASSY = assembly
H = henry(ies)
BD = board(s) HG = mercury
BH = binder head HP = Hewlett-Packard
B8P = pbandpass HZ = hertz
c = centi {10‘2} IF = jntermediate freq.
CAR = carbon IMPG = impregnated
ccw = counterclockwise INCD = incandescent
CER = ceramic INCL = include(s)
CMO = cabinet mount only INS = insulation(ed)
COAX = coaxial INT = internal
COEF = coefficient
COMP = composition 3
CONN = connector(s) K = kilo (107)
CRT = cathode-ray tube KG = kilogram
cw = clockwise
LB = pound(s)
D = deci (1 0'1] LH = left hand
DEPC = deposited carbon LIN = linear taper
DP = double pole LOG = |logarithmic taper
DT = double throw LPF = low-pass filter(s)
LVR = |ever
ELECT = electrolytic . -3
ENCAP = encapsulated M =milli (10 )
EXT = external MEG = mega (107)
MET FILM = metal film
MET OX = metal oxide
F = farad(s) MFR = manufacturer
FET = field-effect MINAT = miniature
transistor(s) MOM = momentary
FH = flat head MTG = mounting
FIL H = fillister head MY = mylar
FXD = fixed
N = npano (104J
G = giga (10°) N/C = normally closed
GE = germanium NE = neon
GL = glass N/O = normally open

NPQO = negative positive RWV
zero (zero temper-
ature coefficient)
NPN = negative-positive-
negative s-B
NSR = not separately SCR
replaceable SE
SEC
OBD = order by SECT
description SI
OH = oval head SiL
ox = oxide sSL
SP
P = peak SPL
PC = printed (etched) ST
circuit(s) STD
PF = picofarads
PHL = Phillips
PIV = peak inverse Ig
voltage(s) TEL
PNP = positive-negative- TGL
positive THYR
P/O = part of TI
PORC = porcelain
POS = position(s) IgtDIO
POT = potentiometer(s) TRIM
P-P = peak-to-peak
PRGM = program
PS = polystyrene U
PWV = peak working
voltage
A
RECT = rectifier(s) VAR
RF = radio frequency vbew
RFI = radio frequency
interference w
RH = round head wy/
or WiV
right hand
RMO = rack mount only w/O
RMS = root mean square ww

reverse working
voltage

slow-blow
silicon controlled
rectifier
selenium
second(s)
section(s)
silicon
silver

slide

single pole
special
single throw
standard

| R A [ O A1

= tantalum
= time delay
= teflon

= toggle

= thyristor
titanium
tunnel diode(s)
tolerance
trimmer

W nowu

micro t10_6)

volts
variable
dc working volt(s)

o

watt(s)

with

working inverse
voltage

without
wirewound
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Replaceable Parts

Table 6-2, Replaceable Parts

Model 182C

— Mfr
Refgrenqe HP Part Number| Qty Description Mfr Part Number
Designation Code
CHASSIS PARTS & MISCELLANEOUS
Al 00182-60034 ASSY:LOw VOLTAGE POWER MCUDULE 25480 00182-60034
A2 0C182-60030 ASSY:CONTRGL MODULE 28480 00182-60030
A3 Uulaz-60021 ASSY:INTERCONNFCT MODULE 28480 0o182-60021
A4 00182=-6U004 ASSY:AC POWER 2846C NNLAZ=600N4
AS 00182-60035 ASSY:HURIZONTAL AMPLIFIER MOCULE 2R4ED 00182-60035
A6 Oulgz2-61102 ASSY:H.V. USC. RECTIFIER BUARD 28460 00182-61102
AT 00182=66515 ASSY:GATE AMPLIFIER BOARD 28480 00182-66515
A8 0V0181=-66508 ASSY:SWEEP GATE CUTPUT BOARD 2R4BO DOLBl=6A50R
AY 00182-60029 ASSYICRT MLUDULF ?R4BO 00182-60025
ALD 00182-66513 ASSY:H.V. REGULATOR BUARD ZB4E0 00182-66513
A1 i3 1 ASSY:H. V. MULTIPLIERINOT REPAIRARLE) 28480 DCH0-0117
A2 00182-60023 MODULE:HIGH VOLTAGE (INCLUDES A8, A10, A11,E1,
E7, E8, F3, MP20, 01, AND W7) 28480 00182-60023

El 0362-0227 4 TERMINATIUNICRIMP LUG 27264 2125
E2 0362-0227 TERMINATIONICRIMP LUG 27264 2125
E3 u3e2-u2lt TERMINATIUN:CRIMP LUG 27264 2125
E4 8160-0204 1 BRATD :MONEL-MNEOPRENE SPONGE STRIP 12r81 01-06=-01-1756
EY 4320-0231 2 RURBER:RFI 00000 CRD#
E® 0363-0006 1 CONTACT:CUNNECTOR SWITCH 23480 0363-07006
E7 0340-0450 1 WASHER:TRANSISTGR INSULATOR D471 14R52€00F12
Ed 0340-0451 1 WASHER: INSULATEDy TRANSISTOR 04713 14R52600F03
F3 2110-Gu33 1 FUSEz0.75A 250V 75915 FO2GRTS0A
Fa4 2110-0004 1 FUSE:CARTRIDGE 1/4 AMP 250V 75915 IAC/CAT. 312,250
H1 Cb24=0234 12 SCREW:TAPPING 8-18 THREAD 1.000" LG 00000 S0
H2 NOT ASSIGNED
Hi 2200-0165% 2 SCREW:FLAT HD POZI DR 4=40 X 1/4" ponee 0Ro
J1 1250-0083 CONNECTOR: BNC 02660 31-221-1020
Jz 1250=0083 CUNNECTUR2BNC 02660 31-221-1020
J3 1250-0083 CONNECTOR:BNC 02660 31-221-1021
Ja 1250-0083 CUNNECTOR:BNC 02660 31=221=1020
J5 1250-0083 CONNECTOR2BNC 02660 31=221=1020
MP1 00182-22001 1 FRAME :FRUNT 26480 cOL82-22001
MP2 00182-22004 1 FRAME :RE AR 28480 00182-22004
MP3 00182-23701 1 SIDE RAIL:RIGHT 28480 NOLAZ=23701
MP4 vole2-23toz 1 SIDE RAIL:LEFT 28430 00182-23702
MPS Qole2-63701 1 RAIL ASSY:TOP 28480 00182-63701
MP& 00182-64101 1 PLATE :BOTTOM 28480 noLeZ=-64101
MPT 0UlB2=01201 1 BRACKET:SHIELD 28480 00182-01201
MPB 5040=0445 2 FOCT:BOTTGM 20480 5040=0445
MPY COl82=0U604 1 SHIELD:FOCUS 28480 00182=00604
MPLlu 00160-09104 2 CLIP:GROUND 20480 00180-09140
MP11 V403-0128 1 GUIDE:PC BD PLUG=IN(LEFT) 28480 0403-0123
MP12 0403=0149 1 GUIDE:PC BD PLUG-INIRIGHT} 2R480 0403-0129
MP13 0460-0778 1 TAPE:GRAY 0.750" WIDF 00000 0FD
MEl4 0400-00V10 1 GRCMMET:VINYL 0,250" 1D 00000 Nen#
MP15 GCl8-ul212 1 BRACKET:VERTICAL CARLE 28480 00LEZ=01212
MPl6 00182-60501 1 FRAME s ADAPTER 28490 nNe1E2-60501
MPLT 5Lb0-054T 1 KIT:CCNTRAST FILTER, BLUE 28480 H0K0=0547
MPLB V018 2=-60026 1 BEZEL ASSY 2B4EC 00182-60026
MPLY 00182-60025 1 HueV. COVER ASSY 2R480 CC182-60025
MP2O 00182-01211 1 BRACKET zH. V. 2R4BO 00182=01211
vP2l 01701-04108 COVER:CRT 28480 01701 04108
MEZ2S 1390-0153 2 PANEL FASTENER 00N00 oRp
MP23 1490-0T10 1 STAND:TILT 284EL 1490-CT10
MP24 00182-04105% 1 COVER:TUP, GLIVE GRAY 2R4B0O 00182-0410%
MP25 00182-u4 106 1 COVER:BOTTOM, OLIVE GRAY 26480 00182-04106
MP26 0Ul62-23705 4 COVERIRETAINER 28480 001R2=23705
MP2T 00182-24901 1 HANDLE 28480 00182-24901
MP2d 01200-42301 2 RETAINER tHANCLE 28480 01200-42301
MP2Y LULBZ-ULZ1S 1 PANEL SREAR, TOP 28480C 00182-0021%
kP30 0C182-01205 2 BRACKET:LUGw VOLTAGE PUWER SUPPLY 78480 00182-01205
MP31 5040=-044T 1 FOUT:RE AR(LONG) 28480 5040-0447
MP32 00182-24101 1 FACEPLATE:CRT 28480 00182 24101
MP33 00182-24702 2 SPACER:CRT CLAMP 28480 00182.24702
MP34 00182-62701 1 FILTER ASSY:CONTRAST 28480 0018262701
MP35 00182.00206 1 PANEL: ACCESS TO A1 28480 0018200206
Q1 uU182-62902 1 THANSISTUR ASSY:H.V. OSCILLATOR 28480 0N1E2=-62902
R1 V6B3=1045 1 RIFXD COMP 100K CHMS 5% 1/4W 01121 CH 1045
vl 5083-3952 1 CRT:P31 ALUM. 28480 5083-3952
Wl B8120-1538 1 CABLE ASSY:PCWER 7.5 FT. 28480 8120-1533
we ullbé-olela 1 CABLE ASSY:CRT (INCL. R1, E1, EZ, XV1) 28480 o0182-61614
w3 0018261611 1 CABLEICOAX Z-AXISCINCL. E2) 28480 00182 61611
G Uulbz-6lel3 1 CABLE ASSY:CCAX 28480 00182-61611
WS 00182-61615 1 CABLE ASSY:REG. 28480 00182 61615
wo 00182-61617 1 CABLE:ICRT VERTILAL 2B4RC 00182-61617
w7 00182:61612 1 CABLE ASSY: H.V 28480 00182 61612
wa 0018261616 1 CABLE ASSY:CRT TO A2 28480 00182-61616
XVl l2ou-uu3rd 1 SCCKET:CRT TuaF ,and 72825 97097

1<00=0UbG 1 CONTALTICRT SOCKET, and T2825 9553-1

1200-0408 1 CLVER:ICRT SOCKET 2R4R0 1200-0408

6-2
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MPE

182ZA -D-3

Figure 6-2.
Low Voltage Power Module Exploded View
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AlX04 (:?L%'.)
(UNDER) UNDER AlmMP3

AlmpPa

AlQ3 AlQ2 AlMPI
i AIXQ3 AIXQZ) 182A— A =T
(UNDER UNDER

Figure 6-3. Series Regulator Parts Identification
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Model 182C Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d)
e Mfr
Reference |p part Number Qty Description Mfr Part Number
Designation Code
Al 00182-60034 1 ASSY:LOw VOLTAGE POWER MCOULE 28480 00182-60034
alLl G18C=1607 2 C:FXD ELECT 290 UF +50-10% 200VDCW 56289 3ZDZ91FZ00ABZA-DOB
alL2 UlB0-1865 1 C:FXD ELECT 2100 UF +75-10% 40VDCW 56289 320212G040AR2A-DOR
AL U18C-18u9 1 C:FXD ELECT 3400 UF #75-10% 25VDCW 56289 120342G025AR2A-D0B
AlL4 01s0=-1807 C:FXD ELECT 290 UF +50-10% 200VDCHW 56289 320291F200ARZA-N0B
Alkl 1.00-0043 1 INSULATOR:TSTR MOUNT ING(TO-3) 71785 293011
ALkl 2110-LUES 2 FUSE:0.3754 250V 75915 312,375
ALkZ 2110-0002 2 FUSE:CARTRIDGE 2 AMP 3 AG 75915 312.002
Alr3 Zl10-0uu2 FUSE:CARTRIDGE 2 AMP 3 AG 75915 312,002
AlF4 2110-u065 FUSEz0.3754 250V 75915 312,375
AlMPL SUGU=LGLE 2 FLOT:KEAKy SHORT, NON=FILTERED ZA4B0 5040=-0646
ALMP2Z SU4U-044%0 FUOT:REARy SHURT, NUN-FILTERED 28480 5040-0446
ALMP S ULlde-61103 1 TRANSISTCR:HEAT SINK RH 29430 00180-561103
AlMPa GUlBG-61104 1 TRANSISTUKZHEAT SINK LH 2R480 00180-61104
ALMPS July2-0udous 1 PANELIREAR, LVPS 28480 00182-00205
A1MPG UulB2-00206 1 PANEL:ACCESS 28480 00182-00206
ALMET 0ul82-24701 4 SPACER:LVPS 28480 00182=24701
AlMPY L0162-61201 1 BRACKET ASS5Y:TRANSFURMER 28480 00182-61201
ALyl 16594-u4 17 2 TSTR3S1 NPN 28480 1854-0417
ALYz 1654=u063 2 TSTR:SI MNPN 80131 2N3055
Algs Lis4-ude3 TSTR:SI NPN 80131 2N3055
Alus 1654=0417 TSTR:SI NPN 28480 1854-0417
AlTL G1uU=-1129 1 TRANSFURMER : POWER 23480 9100-3401
AlAwl 1ev0=-ulal & SCCKET:THANSISTOR 71785 133-32-10-013
A1Xu2 1200=004 1 SLCKET:TRANSISTOR 71785 133-32-10-013
ALXG3 1200-004 1 SUCKET:TRANSISTOR 71785 133-32-10-013
AlXua 1200-Uu41 SUCKET: TRANSTSTOR 71785 133-32-10-013
Alal 00184-66511 1 ASS5Y:iLUW VOLTAGE RECTIFIER BOARD 28480 00184-66511
AlAICT 0180-0091 1 C: FXD ELECT 10 UF +50-10% 100 VDCW 56289 30D106F 100DC2-USM
ATAICRY 1901-0028 4 DIODE: SILICON D.75A 400PIV g:?}g SR 13580
7
ATAICR2 1901-0028 DIODE: SILICON 0.75A 400PIV 04713 SR 13589
A1A1CR3 1901-0028 DIODE: SILICON 0.75A 400PIV 04713 SR 13589
ATAICRA 1901-0028 DIODE: SILICON 0.75A 400PIV 28480 SR 13589
ALAICKS 1901=0028 8 DIODE:SILICON 0.T5A 400PIV 04713 SR1358-9
AlALCHS 1901=-008 DIODE:SILICON 0.75A4 400PIV 04713 SR13A58=-9
ALALLRT 1901=-0028 ODIODE:SILICCN 0.754 400PTV 04713 SR1358-9
AlALLKG 1901-GU28 DIODE:SILICON 0.75A 400PIV 06713 SR1358-9
ALALCRY 1901-0415 8 DIUDE:SILICON 50 PIV 3A 28480 1901-0415
A1ALLRILU 1901-G415 DIDDE:STLICCN 50 PIV 3A 28480 1901-0415
ALALILKLL 1901-0415 DIODE:SILICON 50 PIV 3A 28480 1901- 0415
ALALLRLZ 1501=-0415 DIODE:SILICON 50 PIV 3A 2R480 1901-0415
ALALCK13 1501-0415 DIODE:SILICGN 50 PIV 3A 28480 1901-0415
ALALCR14 1901-0415 UIODE:SILICON 50 PIV 34 28480 1901-0415
AlAlLK1S 1901-0415 NIODE:SILICON 50 PIV 3A 28480 1901-0415
ALALCR16 1901-0415 DIODE:SILICON 50 PIV 3A 28480 1901-0415
ALALCKYT 1901=yusd UIUDE:SILICCN 0.T5A 400PIV 04713 SR1358-9
AlALCRLS 1901-0024 DIUDE:SILICCN 0.754 400PIV 04713 SRL358-9
ALALLKLY 1901-0u28 UIODE:SILICCN 0,754 400PIV 04713 SR1358-9
AlalCR2Y 1901-ud26 DIODE:SILICON 0.75A 400PIV 04713 SR1353-9
ALALCRZY 190 1-u045 & DIODE:SILICUN 0.75A L100PIV 04713 SRL35A-T
aAlalCrez L0 l=uu4d DIODE:SILICCN 0.754 LOOPIV 04713 SR1358-7
ALALRL 0757=-0342 2 R:FXD MET FLM LOOK UHM 1% 1/4W 2848C 0757-0342
AlAlRZ UTnT-0342 RIFXD MET FLM LOOK OHM 1% 1/4W 28480 0757-0342
A1AIR3 0760-0016 R: FXD MET OX 2700 OHM 2% 1W 28480 0760-0016
A1ATRA 0757-0060 R: FXD MET FLM 24.3K OHM 1% 1/2W 28480 0757-0060
ATATVRI 1902-0587 DIODE: BREAKDOWN 56.2V 5% 1W 28480 1902-0597
AlAZ 00184-66509 1 ASSY:LOW VOLTAGE REGULATOR BOARD 28480 00184-66509
AlAcCl 0140-0176 1 C: FXD MICA 100 PF 2% 28480 0140-0176
Alacié 0180=0269 1 CiFXD ELECT 1.0 UF +50-10% 150VDCW 56289 30D105FLSOBAZ-DSM
Alacl3 018U-0089 4 C:FXD AL ELECT 10 UF +50=10% 150VDCW 56289 30D106F1500D2-DSM
ALA2L4 0160-0161 3 C:FXD MY 0.0l UF 10% 200VDCW 56289 192P10392-PTS
aldzus 0180-0058 2 C:FXD AL ELECT 50 UF +75-10% 25VOCHW 56289 30D506G025CC2-DSM
AlAZLS CLTu=0040 3 C:FXD MY D.047 UF 10% 200VDCHW 56289 192p473092-PTS
ALlALCT Glau=uuse C:iFXD AL ELECT 50 UF +75-10% 25VDCW 56289 30NS06G025CC2-DSM
AlAZCs 0180-0089 C: FXD AL ELECT 50 UF +50—10% 150VDCW 56289 30D106F 150DD2-DSM
AlAZLK] 15U1-0040 18 DIODE:SILTCGN 30MA 30WV 07263 FDEL108R
ALAZCHZ 19C 1-0U40 DIODE:SILICON 30MA 30WV 07263 FNG1088
ALAZCR3 1901-0026 6 DIODE:SILICON 0.T5A 200P1v 04713 SR135A=8
ALAZLR& 1901-0040 DICDE:SILICON 30MA 30WV 07263 FDGLOBA
Alaziks 1901-0040 DIUDE :SILICON 30MA 30WV 07263 FNGLOEA
AlAZLie 1901-0u40 DIODE:SILICON 30MA 30WV 07263 FDG10838
ALAZCKT 19ul=-u02¢& DIODE:SILICON U.734 200P1V 04713 SR1358-8
ATAZEN-EB 2110-0269 9 CLIP:FUSE 0.250" DIA 91506 &008=32CN
ALAZJ S 1251=-18634 1 CONNECTORIPC{L X 15) 15 CONTACT 71785 252-15-30-310
alacgl 1854-0234 4 TSTR: S| NPN 80131 2N2440
ALAZYZ 1854-GGT1 15 TSTR:SI NPNISELECTED FROM 2N3T04) 28480 1854-00T1
A1A243 1854=u071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071

See introduction to this section for ordering information
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Model 182C

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

Replaceable Parts

. Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
ALAZC4 lbba=ubTl TSTF:SI NPNISELECTED FROM 2N3T704) 28480 1854-00T71
Alleny loba=0039 TSTR:ST NPN 80131 2N3053
aladun 1854=uull TSTR:S1 NPN{SELECTED FROM 2N3T704) 28480 1854=-0071
Alhdur lab4a=0u71 TSTR:SI NPN(SELECTED FROM 2N3T704) 28480 LA54=- 0071
AlAiud 16854=-0UTL TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
LlA2uws L854=0u3Y TSTRISI NPN 80131 2N3053
AlA2uwlu ldb4-uuil TSTR:SI NPNISELECTED FRUM 2ZN3704) 28480 1854-0071
AlAZull lob4a=0uTl TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
AlAZ12 Lu54=0uTl TSTR:SI NPNISELECTED FRUM 2N3704) 28480 1854-0071
AlAluwls 1654=(03Y TSTR:SI NPN 80131 2N3053
Alhenla loba-uuTl TSTR:S1 NPNISELECTED FRCM 2N3704) 28480 1854-0071
ALhduly le54-0uil TSTR:SI WPNISELECTED FROM 2N3704) 28480 1854-0071
ALA2Ule Lu54=00T1 TSTR:ST NPNISCLECTED FRGM 2N3704) 28480 1854-0071
AlAgR1 0T57-0713 1 RIFXD FLM 110 UHM 1X L/4W 28480 0757-0713
Albehe LTST=-Udbl & HIFXU MET FLM 2.74K OHM 1% L1/8W 28480 0757=-0281
ALACKS LT5T-uva65 2 R:FXD MET FLM LOOK UHM 1% 1/8W 28480 0757-0465
AliZré Oolé-Lubt 2 RIFXD WW B.2 OHM 5% 2W 28480 0812- 0058
Alaiky LB T=ULe0 2 KiFX0 MET FLM 24,3K OHM 1% 1/2W 28480 0757- 0060
ALAZRE LTLT=ULty FIFXD MET FLM 24.3K OHM 1% 1/2w 28480 0757=-0060
Llhgwd LT57-0435 3 RIFXU FLM 3920 OHM 1% 1/BW 28480 0757=- 0435
AlAcke LTST=04 3r 9 RIFXUD MET FLM 5.11K OHM 1% L/8W 28480 0757-0438
Aluehd CTHT=L 044 3 KIFXD MET FLM 33.2K OHM 1% 1/2W 28480 0757-0044
ALAcwly VIST-L4:5 K:FXD FLM 3920 UHM 1% 1/8Bw 28480 0757-0435
AlAckll cluu=177z2 2 KIVAK WW 1K CHM 5T TYPE H LW 28480 2100-1773
Alacnle uT9?-uTe? 4 hiFXD FLM 43.2K UHM 1% L1/4W 28480 0757-0767
ALAZKLa UBLLl=1T746 2 RIFXD WW 0436 OHM 5% 2W 28480 0811-1746
Blhenla uTsT=uTol R:FXD FLM 43.2K CHM L% L/4wW 28480 0757-0767
ALAZeLY UT5T-U42b HIFXD MET FLM 5.,11K OHM 1% 1/8W 28480 0757=0438
Alhgrle CTLT-CT67 KIFXD FLM &3.2K [CHM 13 L1/4W 28480 0757-0767
ALACKLT [T EYENTES 4 KiFXD MET FLM 2.43K OHM 1T 1/8W 28480 0757-0431
AlAcnlb CT57-C2T4 1 RiFXL MET FLM 3.01K OHM 1% 1/8wW 28480 0757-0273
AlAsi1Y 0T57=0eB s 5 RIFXD MET FLM 2.00K OHM 1% 1/8w 28480 0757-0283
AlAen2u eluc=177z 2 R:iVAK WW S00 OHM 5% TYPE H LW 28480 2100-1772
alheuZl UIST=04 8 RiFXu MET FLM S.11K UHM 1F 1/8W 28480 0757-0438
AlAZKE? Uoll=174¢ RIFXD WW 036 UHM S 2W 28480 0811-1746
Alhendl UTsT-076Y 4 RIFXD FLM 51.1K UHM 1% L1/4W 28480 0757-0769
ALAZKZN CIsT-u4 36 3 RiFXD MET FLM 4.32K OHM 12 1/8W 28480 0757-0436
Alhends UT57=u4sL 1 fiF XD MET FLM 2.21K UHM L% L1/8w 28480 0757-0430
ALdeh2é JT5T=-UTeY R:FXD FLM 51.1K OHM 1% L/4W 28480 0757=0769
Aluenld LTST-0281 REIFXU MET FLM 2.T4K OMM 1% L/BW 28480 0757-0281
Albéner LT5T=04lo 1 RiFXD MET FLM 1.62K OHM 1% L/8W 28480 0757-0428
Alagugy Zluu-147e K:VAR wWW 500 OHM 5% TYPE H LW 28480 2100-1772
AlAch3u UTST=C435 RIFXD FL™ 3920 OHM L% L/BW 28480 0757-0435
Aluge sl LIi=036T 3 RIFXD MET FLM 100K OHM 1% 1/2W 28480 0757-0367
Alden3e L757=-Cedl RIFXD MET FLM 2.74K OHM 1% 1/8w 28480 0757-0281
Albenid Cel2=-LUSe KiFXU wH B.2 OHM 5% 24W 28480 0812-0054
ALAZK 34 Ui T=uT6% RIFXD FLM S51.1K UHM 12 1/4W 28480 0757-0769
ALAZe Y GToT=LT0b 2 KiFXD FLM 47.5K OHM 1% L/4w 28480 0757-0768
ALAZK Su LB T-UL4s KIFXD MET FLM 33.2K OHM 1T 1/2W 28480 0757-0044
ALAZn 3T M EYENETY RIFXD MET FLM 100K OHM 1% L/2W 28480 0757=0367
ALAZK 3b LTST-C450 1 RiIFXD MET FLM 22.1K OHM 1% 1/8W 28480 0757-0450
AlAZn 34 LTST=L2bu 5 KiFXD MET FLM LK UHM 1% L/BW 28480 0757-0280
hlAzral 210u=1774 1 F:IVAR WW 2K OHM S% TYPE H LW 28480 2100-1774
AlAondl LIsT=-CTou RIFXD FLM 47.5K OHM LT L/4W 28480 0757-0768
ALAZK4L LOBT=5011 2 K2:FXD CUMP 560 OHM LO% 1/2wW o112l ER S611
ALlAcTP Ledl-0206 5 CONNECTOR :SOCKET 0415 BOY DIA TEFLON 98291 SKT-400
AlAeTrs 1eH1=0ive CUNNECTUR:SOCKET 0415 BDY DIA TEFLON 98291 SKT-400
ALACTP S 1251-u206 CONMECTOR:SOCKET 0.15% BDY DIA TEFLON 98291 SKT=400
ALALTPY 1251=0206 CUNNECTUR:SOCKET G.15 BDY DIA TEFLON 98291 SKT=400
Aldcvel lvud=Jush 1 DIOUE BREAKDCWN:5.23V 5% 400 Mw 28480 1902-3096
ALRZWK S lowl2=0ThT 1 DICDE:T.C. REFERENCE 1N938 04713 1N938
fe QUlBZ=Ludsu L ASSY:CONTRLL MODULE 28480 00182-60030
AdLy Llsy-0165% 3 C:FXD ELECT 2.2 UF 20T 20VUCw 56289 1500225X0020A2-DY S
Adue Ulbhu=2961 2 LiFXD MICA 582% PF 2% 300V0CW 04062 ROMZOF(5825)G3C
et s UlbU-2901 CiFXD MICA 582% PF 2% 300VOCwW 04062 ROMZOF(58251G3C
nLG ulau=uGus C:FXD AL ELECT 10 UF +50-10% 150VDCW 56289 300106F1500D2=DSM
AZCH 0180 0094 C* FXD ELECT 100 UF +75-10% 25 VDCW 56289 30D0107G025D02 DSM
A2CE 0180 0094 C FXD ELECT 100 UF +75-10% 25 VDCW 56289 30D107G025DD2 DSM
AZCT 0160 4079 C° FXD MY 1500 PF 4K vDCW 56289 430P 152040
AZLK 1 1901-uuY96 4 OICDEzSILECON L20V 01295 UG-888
RALKZ 1901=0u%6 o10D ILICuN 120V 01295 UG-88fR
Al k3 Lyul=CUbs DIODE:SILICUN 120V 01295 UG-88B8
A20i4 19u1-0045% DIVDE:SILICUN 0.754 LOOPIV 04713 SR1358=7
AZCKS 19U l=Uués DIODE:SILICLN 04754 LOUPIV 04713 SR1356-7
nel sl RS ELELTA 1 LAMP:INCANDESCENT 5V T1T44 7210
Aet L 1510-0U%y 2 BINDING PUST 2848C 1510-0038
Aere CabU-luat 1 TERMINAL $SOLDER STUD 17117 4338-67-0
AlLt ellu=0269 CLIP:FUSE 0.250" DIA 91506 6008-32CN

See introduction to this section for ordering information
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Model 182C

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

S Mfr

Reference |p pary Number| Qty Description Mfr Part Number
Designation Code
AZE4 0360-1653 14 TERMINAL:PIN (CDA 260) 00000 0BOD
A2ES 0362-0063 12 TERMINATION:CRIMP LUG FOR 0.0465Q PIN ooooc 0BD
AZEL 0362-0264 3 TERMINATIUN:CRIMP LUG 91886 2611225-14
AZL1 9140-0115 1 COIL:FXD RF 22 UH 10% 99800 2150=32
AcMPL 1450-0404 1 LENS:CLEAR 28480 1450-0404
AZMP2 00183=-67T01 1 BASE:PILOT LIGHT 28480 00183-67701
A2MP3 0C182-60203 1 PANEL :FRONT CONTROL 28480 00182-60203
AZMP3 (INCLUDES A2E2)
AZMPY 00182=01210 1 BRACKET :CONTROL 28480 00182-01210
A2MPS G3TL=0451 4 BEZEL :PUSHBUTTON KNOB BLK NYLON 28480 0370~0451
AZMP6 0370-0450 1 KNOB : PUSHBUTTON SWITCH,s BLK 71590 J52305
ALMPT 00182-67401 3 KNOB ASSY:ARROW 28480 00182-67401
AZMPE 00182-67401 KNOB ASSY:ARROW 28480 00182-67401
AZMPY 00182-67403 1 KNOB ASSY:OFF 28480 00182~6T7403
AZMPLO 1490-0568 1 BUSHING:POTENTIOMETER 1/4-32 EXT THRD 00000 0BD
AZMPLL 00182-23T06 1 SHAFT:EXTENDER 28480 00182-23706
AzMP12 1490-0841 1 COUPLING:SHAFT 0.127" 1D 28480 1490-0841
AZMPL3 1400-0024 3 CLAMP,CABLE NYLON 1/4 ODIA 71616 CPC-1953-4A
A201 1854-0234 2 TSTR2SI NPN 80131 2N3440
AZQ2 1854=-U234 TSTR2SI NPN 80131 2N3440
A2Q3 1854-0053 1 TSTR:SI NPN 80131 2N2218
AZR1 C757=0453 1 R:FXD MET FLM 30.1K OHM 1% 1/BW 28480 0757=0453
AZRZ 2100-2917 1 R:VAR WW 50K OHM 20% 1/2W 28480 2100~2917
AZ2R3 C698-3158 2 R:FXD MET FLM 23.7K OHM 1% 1/8W 28480 0698-3158
AZR4 2100-2031 1 R:VAR 50K COHM 10% LIN 1/2W 28480 2100-2031
AZRS 0757=0454 1 R:FXD MET FLM 33.2K OHM 1% 1/BW 28480 0757=0454
AZRE LT57T-0460 1 R:FXD MET FLM 61.9K OHM 1T 1/8W 28480 0757=0460
A2RT UT57-0456 1 RZFXD MET FLM 43.2K DHM 1% 1/8W 28480 0757-0456
A2ZRE 2100-3002 2 R:VAR 10K CHM 28480 2100-3002
A2KY 0757-0468 4 R:FXD FLM 130K OHM 1% 1/8W 28480 0757-0468
AZR10 0683=0275 4 R:FXD COMP 2.7 OHM 5% 1/4W 01121 CB 2765
AZR11 0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W 28480 0757-0283
A2K12 0757-0407 6 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757-0407
A2R13 0757-0190 1 R:FXD MET FLM 20K OHM 1% 1/2W 28480 0757-0190
AZH14 0761-0006 1 R:FXD MET OX 10K OHM 5% 1w 28480 0761-0006
AZR1S 0757=0468 RIFXD FLM 130K OHM 1% 1/8W 28480 0757-0468
A2R16 0T57-C468 R:FXD FLM 130K OHM 1% 1/8W 28480 0757-0468
AZRLT 0698-5421 1 R:FXD MET FLM 17.82K OHM 0.1% 1/2W 28480 0698-5421
AZR16 0698=-5419 1 R:FXD FLM 1.95K CHM 0.1% 1/8W 28480 0698-5419
A2R19 06Y8-5418 1 RIFXD FLM 50 DHM 0.1% 1/8W 28480 0698-5418
hER20 2106=-3002 R:VAR LOK GHM 28480 2100-3002
AZr21 2100-3J01 1 R:VAR 5 MEGCHM 28480 2100-3001
A2RZZ 0698-5678 1 R3iFXD FLM 16.25 MEGOHM 5% 1W 28480 0698-56T8
AZRZ3 Z2100-3003 1 RiVAR 5K CHM 28480 2100~-3003
AZR24 0757-0281 R: FXD MET FLM 2740 OHM 1% 1/8W 28480 07570281
A2R25 0684-3901 1 R:FXD COMP 39 OHM 10% 1/4W 01121 CB 3901
Azsl 3101-1508 1 SWITCH:TGGGLE DPDT 09353 73181
Adse 3101-1374 1 SWITCH:PUSHBUTTON DPDT 28480 3101-1374
Aiml 00182-61605 1 CABLE ASSY: 28480 00182-61605

[INCLUDES E5 AND E&)
A3 00L82-60021 1 ASSY:INTERCONNECT MODULE 28480 00182-60021
A3EL 0360-1653 TERMINAL:PIN (CDa 2601 00000 0RD
A3al 0G182-66517 1 ASSY:MOTHER BDARD 28480 N0182=-66517
AZJ1 1251=0137 L CONNECTOR:PC 32 CONTACT 02660 26=4200-325S
A3N2 1251=2572 1 CUNNECTOR:IPC ELGE 22 FORK CONTACT 95354 91-6922-0702-00
AdJg 1£51-0213 3 CUNNECTOR:PC EDGE 15 CONTACT 95354 91-6915-1700-00
4345 1251-0213 CONNECTORZPC EDGE 15 CONTACT 95354 91-6915-1700~00
AdJ6 1251-0213 CCNNECTOR:PC EDGE 15 CONTACT 95354 91-6915-1700~00
A3MPl 00182-01204 1 BRACKET :MCTHER BOARD 28480 00182-01204
A3MP2 1400=-0024 CLAMP,CABLE NYLON 1/4 DIa 716186 CPC-1953-4A
AIMP3 0400-0010 1 GROMMET:VINYL 0.250” 1.D. 00000 OBD
A3MP4 UGlE62-00605 1 SHIELD:A.C. 28480 00182=-00605
AdW1 0U182-61609 1 CABLE ASSY:CCAX 28480 00182-61609
A3w2 U0LlB0=61650 1 CABLE ASSY:SWEEP OUT 28480 00180-561650
Ab 0ol182-50004 1 ASSY:AC PCWER 28480 00182-60004
a4Cl 0160-3484 2 C:FXD CER FEED=THRU 1000 PF 20% 1000V 72982 2432-009 X5U 102M
A4C2 016U-3484 C:FXD CER FEED-THRU 1000 PF 20% 1000V 72982 2432-009 X5U 102M
A4E] C4u0=0018 1 GROMMET :CHANNEL U=-SHAPED 95987 WG-101
A4EZ 0262-0063 TERMINATIGN:CRIMP LUG FOR 0.0465Q PIN ooooo oBD
A4F1 2110-0005 1 FUSE:CARTRIDGE 1.6 AMP 125v 71400 MDL 1.6
A4F2 2110-0020 1 FUSE:0.8A 250V SLOW-BLOW 75915 313.8008
Aadl 1251-2357 1 SOCKET:3-PIN MALE PUWER RECEPTACLE 82389 EAC-301
A4J2 1510-0038 BINDING POST -
A4l L 9170-0013 1 CGIL:CORE, TORCID, GREEN 35222 é?ffggfﬂs
A4MPL uClez-60201 1 PANEL ASSY:REAR 28480 00182=-60201
A4MP2 00182-00601 1 SHIELD:LINE FILTER 28480 00182-00601
AGMP3 00180-01246 2 BRACKET:GROUND LINE FILTER 28480 00180-01246

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

Model 182C

Reference . Mfr

. A HP Part Number| Qt Description
Designation Y P Code Mr Part Number
A4MP4 00182-01209 1 BRACKET:LINE FILTER 28480 00182-01209
A4SL 3101-1237 1 SWITCH:SLIDE DPDT 82389 11A-1243
AdWl 00182-61604 1 CABLE ASSY:LINE 1 28480 00182~61604
A4XE 1 1400-0084 2 FUSEHCLDER:EXTRACTOR POST TYPE 75915 342014
A4XF2 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE 75915 342014
A5 00182-60035 1 ASSY HORIZONTAL AMPLIFIER MODULE (See figure 6:7.) 28480 00182-60035
ASA1 00182-66518 1 ASSY:HORIZONTAL AMPLIFIER (See figure 6-7 for 28480 00182-66518

AL parts not included with ABA1).

ASCl 0160=0162 10 C:FXD MY 0.022 UF 10 200VDCW 56289 192P22392-PTS
A5C2 0160-0162 C:FXD MY 0.022 UF 10% 200VOCW 562689 192P22392-PTS
ASC3 018G-0197 4 C3iFXD ELECT 2.2 UF 10% 20VDCHW 56289 1500225X9020A2-DYS
ASC4 0180=0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 150D225X9020A2-DY S
ASCS 0160-0162 C:FXD MY 0.022 UF 10% 200VDCH 56289 192P22392-PTS
ASCE 0160-0161 C:FXD MY 0.01 UF 10% 200VDCW 56289 192P10392-PTS
ASCT 0160-0168 3 C:FXD MY 0.1 UF 10% 200VDCW 56289 192P10492-PTS
ASCH 0170-0022 1 C:FXD MY 0.1UF 20% 600VDCW 09134 TYPE 24
ASCO 0121-0060 1 C:VAR CER 2-8 PF NPD 72982 538-011 A 2-8
A5C10 0160-2250 1 C:FXD CER 5,1 PF 500VDCW 72982 301-000-COHO-519E
45C11 0160-2201 1 CiFXD MICA 51 PF 5% 72136 ROM1SES1041C
AsC12 0131-0004 1 C:iVAR MICA 16-150 PF 175VDCW 72136 T51410-3
ASC13 0160-2020 2 C:FXD MICA 910 PF 5% 100VDCW 00853 ROM15F911J1S
ASC14 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392=PTS
ASC15 0160-2020 C:FXD MICA 910 PF 5% 100VDCW 00853 ROM15F911J1S
ASC16 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392-PTS
ASC17T 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392-PTS
ASC18 0180-0197 C:FXD ELECT 2.2 UF 10X 20VDCW 56289 150D225X9020A2=DY S
ASC19 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCH 56289 1500225X9020A2-DYS
A5C20 NOT ASSIGNED
A5CZz1 0132=0007 3 CiVAR POLY 0.7 TO 3.0 PF 350VDCW 72982 535-033-4R
ASC22 0160-0162 C:FXD MY 0.022 UF 10T 200VDCW 56289 192P22392=PTS
ASC23 L170-0040 C:FXD MY 0.047 UF 10% 200VDCW 56289 192P47392=PTS
ASC24 0132-0007 C:VAR POLY 0.7 TO 3.0 PF 350VDCW 72982 535-033-4R
ASC25 0160-2235 1 C:FXD CER 0.75 PF 500VDCW 72982 301-000-COKO-758C
ASC26 0170-0040 CiFXD MY 0,047 UF 10% 200VDCW 56289 192P47392-PTS
ASC27 0160-0162 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392=PTS
ASC28 0132-0007 C:VAR POLY 0.7 TO 3,0 PF 350VDCHW 72982 535-033-4R
ASCR1 1501-0040 DICDE:SILICON 30MA 30WY 07263 FOG1088
ASCR2 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
ASCR3 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
ASCR4 5080-0464 4 DICDE:SILICON 30 200M 28480 5080=0464%
ASCRS 5080-0464 DIODE:SILICON 30 200M 28480 5080-0464
A5CR6 NOT ASSIGNED
ASCRT 1501-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088
ASCRB 1901-0040 DIODE :SILICON 30MA 30WV 07263 FDG1088
ASCR9 5080-0464 OIODE:SILICON 30 200M 28480 5080-0464
ASCR10 5080-0464 DIODE:SILICON 30 200M 28480 5080-0464
ASCR11 1901-0040 DIODE:SILICON 30MA 30NV 07263 FDG1088
ASEl 1251-2039 2 CGNNECTOR: TEST POINT, CORD JACK 28480 1251-2039
ASE2 0360-1788 TERMINAL:PIN 28480 0360-1788
A5J1 1250-0083 s CONNECTOR:BNC 02660 31=-221=1020
AsLl 9140-0179 6 COIL/CHOKE 22.0 UH 10% 28480 9140-0179
ASL2 9140-0179 COIL/CHOKE 22.0 UH 10% 28480 9140-0179
ASL3 9140=01T9 COIL/CHOKE 22.0 UH 10% 28480 9140-0179
ASL4 9170-0029 2 CORE:FERRITE READ 02114 56-590-65A2 /44
ASHMPL C0182-00201 1 PANEL :FRONT, HORIZONTAL 28480 00182-00201
ASHPZ 00182-01202 1 BRACKET :HORIZONTAL 28480 00182-01202
ASMP3 00182-67401 KNOB ASSY:ARROW 28480 00182-67401
ASMP& 00182-67404 1 KNOB ASSY:CAL 28480 00182-67404
ASMPS 00182-67405 3 KNDB ASSY:PUSHBUTTON 28480 00182=-67405
ASMP6 0370-0451 BEZEL tPUSHBUTTON KNOB BLK NYLON 28480 0370-0451
ASMPT 1400-0325 1 CLAMP:CABLE 0.125% DIA 00000 0BD
ASMPB 1205=0063 3 HEAT SINKISEMICONDUCTOR 05820 224-CR
A5Q1 1855-0062 1 TSTR:SI FET 30V 01295 2N1595
A502 1854-0215 3 TSTR:SI NPN 80131 2N3904
A5Q3 1850-0158 1 TSTR:GE PNP 80131 2N2635
A5Q4 1854-0019 5 TSTR:SI NPN 28480 1854=-0019
A5Q5 1854=0019 TSTR:SI NPN 28480 1854-0019
A5Q6 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-00T1
A5Q7 1854=0019 TSTR:SI NPN 28480 1854-0019
A5Q8 1853-0009 2 TSTR:S1 PNP 28480 1853-0009
A509 1854=0419 z TSTR:SI NPN 04713 $5657
AS5Q10 1853-0038 3 TSTR:SI PNP 28480 1853-0038
A5C11 1853-0C09 TSTR:S1 PNP 28480 1853-0009
ASQUL2 1854-0419 TSTR:S1 NPN 04713 55657
A5Q13 1853-0038 TSTR:SI PNP 28480 1853-0038
ASR1 0684=1011 2z RIFXD COMP 100 OHM 10% 1/4W 01121 cB 1011
ASH2 U683-0275 RIFXD COMP 2.7 OHM 5% 1/4M 01121 €B 2765
ASR3 0757-0386 1 RIFXD FLM 30.1 OHM 1% 1/8W 28480 0757=-0388

6-10
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Model 182C

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

Replaceable Parts

. Mfr
Reference |lip part Number| Oty Description Mfr Part Number
Designation Code
ASe4 C757-0l56 1 REFXD MET FLM 1.5 MEGOHM 1% 1/2W 28480 0757-0156
ASno UT27-0267 1 AtFXC CARBON 2 MEGOHM 1% 1/2wW 2R480 0727-0287
ASKG UTHT=U 344 2 K3iFXD MET FLM 1.00 MEGOHM 1% 1/4w 28480 0757-0344
Asnd ubba=1ull R3FXD CUMP 100 CHM 10% 1/4W o1121 cB 1011
ASkb CT9T=0367 RIFXD MET FLM 100K OHM 1% L1/2w 28480 0757-0367
R3KY uTs7=U416 4 K2FXU MET FLM 511 OHM L% 1/8w 28480 0757-0416
Anklu WTLHT=0434 3 R3FXD MET FLM 3.65K OHM 1% 1/8W 28480 0757~ 0434
Aonll 21Uu=-2G30 2 R3VAR FLM 20K OHM 10% LIN 1/2W 28480 2100-2030
AnK12 0T57=0447 1 RIFXD MET FLM 16.2K DHM 1% 1/8w 28480 0757= 0447
ASr13 UTsT=usl7? RIFXD MET FLM 200 OHM 1% 1/8w 28480 0757= 0407
AkLL4 Chbu=3464T 1 R:FXD MET L£X L5K CHM 5% 2uw 28480 D&GA-344T
ASh 19 LT57=-0420 2 R3FXD FLM 1.3K OHM 12 1/8W 28480 0757-0426
Asrle 21uG-ze922 1 R:VAR COMP 15K OHM 20%Z 5 CCLOG L1/4W 28480 2100~-2922
ASK1T LT57=CT74 1 K:iFXD FLM B2.5K CHM 1% 1/4wW 28480 0757-0774
ASK LY 0T57=Ca0l 9 R:FXD MET FLM 100 OHM 1% 1/8w 28480 0757-0401
Annly CI157=CT%2 1 K:iFXD MET FLM 681K OHM 1% 1/4wW 28480 0757-0792
AR LD <100-2%9b 2 R:VAR CERMET 2 X 100K OHM 20% LIN 28480 2100-2998
AoKel U75T=04cC] RIFX0 MET FLM 100 OHM 1% 1/8W 28480 0757=0401
ABRed CT97=us01 RIFXC MET FLM 100 UHM 1% 1/8W 28480 0757=0401
A5 210u-2998 RE:VAP CERMET 2 X LOOK CHM 20% LIN 28480 2100-2998
AbkZ4 UT5T=uaGl R:FX0C MET FLM 100 OHM 1% 1/8W 28480 0757-0401
ASH25 CT57-CT71 1 R:FXD FLM 61.9% OHM 1% L/4W 28480 0757-0771
ABKH 26 uTsT=C44l 1 R:FXU MET FLM 8.25K OHM 1% 1/8W 28480 0757=- 0441
AsreT LT5T~0c83 R:FXD MET FLM 2.00K OHM 1% 1/Bw 28480 0757-0283
ASH24 0757-0044 REFXD MET FLM 33.2K OHM 1% 1/2W 28480 0757=0044
ASRLY UTST-CTal 2 RiFXD MET FLM 2.43K OHM L1%/1/4wW 28480 0757-0741
Abkad UTST-u4bb RIFXD FLM 130K OHM LT 1/3W 28480 0757-0468
ASK3L CT5T=L44U 1 RIFXD MET FLM 7.50K OHM 1% 1/Bw 28480 0757~ 0440
ASRJZ CT5T-ChET 2 R2FXU MET FLM 1.5K OHM 1% 1/8W 28480 0757-0427
ASn23 L757T-CT41 REZFXD MET FLM 2.,43K OHM 1%/1/4W 28480 0757-0741
ASR54 uT57-0281 RIFXD MET FLM 2.74K OHM 1% 1/8W 28480 0757-0281
FETEL NUT ASSIGNED
ASK36 UT57=0443 2 R:FXD MET FLM 11.0K OHM 1% 1/8w 28480 0757-0443
ASR3T wT5T-0424 RIFXD MET FLM 3,65K DHM 1% 1/8W 28480 0757~ C434
ASR 38 0757-Cl46 2 R3FXD MET FLM 22.1K OHM 1.0% 1/2W 28480 0757-0846
A5k 39 0T57=0413 2 R:FXD MET FLM 392 OHM 1% 1/8W 28480 0757=0413
ASRGU UTS7T=0T36 2 KIFXD MET FLM 1.50K OHM 1% 1/4wW 28480 0757-0736
ASK&Z 0757-C407 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757-0407
ASH4 3 LT57-UB4l 2 K:FXD MET FLM 12.1K OHM 1% 1/2W 28480 0757-0841
ASH44 2100-177¢C 1 R:VAR ww 100 OHM 5% TYPE H 1w 28480 2100-1770
A9HGS WT5T=0427 RIFXD MET FLM 1.5K OHM 1% 1/8W 28480 0757-0427
ASA46 £luu=1773 RiVAR WW LK CHM S TYPE H 1w 28480 2100-1773
AokaT UT57-0284 1 R:FXD MET FLM 150 OHM 1% 1/8W 28480 0757-0284
ASR4b LO9E-341¢€ 2 R:FXD MET FLM 21.5K OHM 1% 1/2W 28480 0698-3416
ASK4Y 2luu=1775 1 RiVAR WW SK OHM S% TYPE H 1w 28480 2100-1775
ASHSU G698=3416 RIFXD MET FLM Z21.5K OHM 1% 1/2W 28480 0698~3416
ASRS 1 C757-0281 RIFXD MET FLM 2.74K OHM 1% 1/8W 28480 0757-0281
ASR52 0757=-0443 R:FXD MET FLM 11.0K OHM 1% 1/8W 28480 0757- 0443
ASRS Ci5T-u434 RiFXD MET FLM 3.65K OHM 1% 1/6wW 28480 0757- 0434
A5f54 0757-0413 R3iFXD MET FLM 392 OHM 1% 1/8W 28480 0757-0413
ASKSS GT57=C846 RIFXD MET FLM 22.1K OHM 1.0% 1/2W 28480 0757-0846
ABRSE 0T57=LT36 RIFXD MET FLM 1.50K OHM 1% 1/4W 28480 0757-0736
ASRST CT57-0407 R3iFXD MET FLM 200 OHM 1% 1/8w 28480 0757-0407
ASRYE 0757-0448 1 R:FXD MET FLM 18.2K OHM 1% 1/8W 28480 0757- 0448
ASRS9 GT157-0d4l R:FXD MET FLM 12.1K OHM 1% 1/2wW 28480 0757-0841
ASKEY LI57T-0280 R:FXD MET FLM 1K OHM L% 1/BW 28480 0757-0280
ASHol 2106-2030 R:VAR FLM 20K OHM 10% LIN 1/2W 28480 2100-2030
MoK62 LT57-0280 R:FXD MET FLM LK OHM 1% 1/8W 28480 0757-0280
ASHE 3 0TLT-G426 RIFXD FLM 1,3K OHM 1% 1/8W 28480 0757~0426
AGS1 ilul=-1241 1 SWITCH:PUSHEUTTON 4PDT 71590 P8 1
Ab52 31010535 2 SWITCH:PUSHBUTTON 2P SINGLE STATION 71590 PB-1
A553 3101-u962 1 SWITCH3SLIDE SPST 0.5A 125V 79727 GF124-0007
A554 3101-0535 SWITCH3PUSHBUTTON 2P SINGLE STATION 71590 PB-1
ASwl 00181-61606 1 CABLE ASSY:HORIZONTAL (INCL. E1 AND E2) 28480 00181-61606
AbwZ guleZ=6le06 1 CABLE ASSY:COAX 28480 00182=61606
Ab 00le2-61102 1 ASSY:H.V. GSC. RECTIFIER BOARD 28480 00182-61102
ALl G16U~0543 2 C:FXD CER 4700 PF 20% 4K VDCW 28480 0160~0543
A6C2 U160-U544 2 C3:FXD CER 0.022 UF 20% 4K VOCW 28480 0160-0544
AoC3 UlbU=05%43 C3FXD CER 4700 PF 20Z 4K VDCwW 28480 0160-0543
AoL4 ul60=0544 C:FXD CER 0.022 UF 20% 4K VOCW 28480 0160-054%
AbL> 0160-2403 1 C:FXD CER 1500 PF 20% 5K VDCW 72982 828-025-X5R0-152H
AGCE 0160-2906 C: FXD CER 0.02 UF 20% 500vVDCW 72982 821-519-X5V-203M
AbCh1 19ul=-u683 2 DIODE:SI HY 26480 1901-0683
A6CrZ 1901=0026 DICDE:SILICON 0.75A 200PIV 04713 SR1358-8
[YINE] 1901=0026 DIODE:SILICON 0.T5A 200PIV 04713 SR1358~-8
AoCHE 1%01-0683 CIODE:SI HV 28480 1901-0683

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

Model 182C

i M
F{efp,renc_e HP Part Number| Oty Description fr Mfr Part Number
Designation Code
A6CHRS 1501=04%0 1 DICDE:ST 3000 PIV 28480 1901-0490
A6CRO 1901-3096 DIODESSILICON 120V 01295 UG=888
A&EL 026u=-1653 TERMINAL:PIN (CDA 260) Qo000 0OBD
AGKRL UbbET=-2231 1 R:FXD COMP 22K OHM 10% 1/2wW 01121 ER 2231
AGRZ 2100-1618 1 R:VAR FLM 1 MEGOHM 20% LIN 1/2W 28480 2100-1618
AGR3 Q757=0145 1 RiFXLC MET FLM T50K OHM 1% 1/4W 28480 0757-0145
hord Qo948-8018 2 R:FXD FLM 30 MEGOHM 1% 3W 28480 0698-8018
AERS UI5T=-0344 R:FXD MET FLM 1.00 MEGOHM 1% L/4W 28480 0T757=0344
Abko Q6ET=-2221 1 R:FXD COMP 2200 OHM 10% L1/2W 01121 ER 2221
AGRT Ge8T-1531 1 R:FXD COMP 15K CHM 10% Ll/2wW gll121 EB 1531
AGRD 0698=50T7 1 R:FXD FLM B8.25 MEGOHM 5% 1W 28480 0698-56T77
ABKY UsYE~8018 RzFXD FLM 30 MEGOHM 1% 3W 28480 0698-8018
A&TL N.S.R. PART OF A6
AaTPL 1251-0206 CONNECTOR:SOCKET 0.15 BOY DIA TEFLON 98291 SKT-400
Al 00182-66515 1 ASSY:GATE AMPLIFIER BOARD 28480 00182-66515
ATCL 0leu=-0207 1 C:FXD MYLAR 0.0lUF 5% 200VDCW 2B4R0D 0160-0207
ATC2 Ole0=-2261 1 C*FXD CER 15 PF S¥ SO0OVDCW 72982 301-NPD=-15 PF
ATC3 0l50U-0u93 1 C:FXD CER 0.0l UF +B0-20% L00VDCW 72982 BO1-K800011
ATC4 0160-2200 1 C:FXD MICA 43 PF 5% 72136 RDML5F430J3C
ATCS 0l60=0l62 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392=PTS
AlCe UlZ2l-us07 1 C:VAR TRIMMER 0.7-3.0 PF 72982 536-016
ATCT 0150-u029 1 C:FXD TI 1 PF 10% SOO0VDCH 78488 TYPE GA
ATCH wil21-0168 1 C:VAR TEFLON 0.25-1.50 PF 600VDCwW 28480 0121=-0168
ATCY 0150-0029 1 C: FXD TI 1 PF 10% 500vVDCW 78488 TYPE GA
ATC10 0160-01648 C:FXD MY 0.1 UF 10% 200VDCW 56289 192P10492=PTS
ATLLL Qlé0=-Ules C:FXD MY 0,1 UF 10Z 200VDCH 56289 192P10492-PTS
ATCLZ Dleu=0le2 C:FXD MY 0.022 UF 10% 200VDCW 56289 192P22392-PTS
ATC13 Gle0-0089 C:FXD AL ELECT 10 UF +50-10% 150VDCW 56289 30D106FL50DD2-DSM
ATC14 0lsu=0161 1 C:FXD ELECT 3.3 UF 20% 35VDCW 56289 150D0335X0035R2-DYS
ATC1S Ul4U=0204 1 C:FXD MICA 47 PF 5¥ NPO 500VDCW 14655 RDM15F&T0JSC
ATCHL 1901=-0040 DIODE:SILICON 30MA 30WV 07263 FOGLOBE
ATCRE 1901-0040 DIODE:SILICON 30MA 30HWV 07263 FDG1088
ATCRZ 1901-u040 DIODE:SILICOGN 30MA 30WY 67263 FDG1083
ATCR& 1901-0535 1 DIODE: HYBRID HOT CARRIER 2B4A0 1901-0535
ATCRS 1901=0040 DIODE:SILICUN 30MA 30WV 07263 FDGLOB8
ATCKE 15901=002% 2 DIODE:SILICON 600 PIV 28480 1901-0029
ATCRT 1901-0029 DIODE:SILICON 600 PIV 28480 1901=0029
ATLHE 1901=0436 2 DIODE:SILICON 1600 PIV 28480 1901-0436
ATCRY 1901-0436 DIODE:SILICON 1600 PIV 28480 1901-0436
ATEL 0360-1653 TERMINAL:PIN (CDA 260) 00000 OBD
ATLL 9140=-017T9 COIL/CHOKE 2240 UH 10% 28480 9140-0179
ATL2 9LT0-0029 CORE:zFERRITE BEAD 02114 56-590-65A2/44
ATMEL 1205=0063 HEAT SINK:SEMICONDUCTOR 5820 224-CB
ATql 1854=-0019 TSTR:SI NPN 28480 1854-0019
ATQZ 1853-0u49 2 TSTR:SI PNP 28480 1853-0049
ATQ3 1853=0049 TSTR:zSI PNP 28480 1853=0049
ATQ4 1854-0215 TSTR:SI NPN 80131 2N3904
ATQS 1854=-0092 1 TSTR:SI NPN 80131 2N3563
ATQ6 1854-0019 TSTR:S1 NPN 28480 1854-0019
ATQ7 1853-0038 TSTR:SI PNP 28480 1853-0028
ATGH 1654=-0271 1 TSTR:SI NPN 2B4B0 1854-02T71
ATRL 0757=0401 R:FXD MET FLM 100 OHM 1% 1/8BW 2B4BO 0757=0401
ATRZ QT57-0769 RIFXD FLM S1.1K OHM 1% 1/4W 28480 0757-0769
ATR3 0757-0433 1 R:FXD MET FLM 3.32K OHM 1% 1/8W 28480 0757-0433
ATRG 0757-0416 RiFXD MET FLM 511 OHM 1% 1/8wW 2B4B0 0757-0416
ATHS 0757=-0442 1 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
ATRE 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 D757~ 0465
ATRT 0757=0274 1 R:FXD MET FLM 1.21K OHM 1% 1/8MW 28480 0757-0274
ATRE 0757-u401 R:FXD MET FLM 100 OHM 1% 1/8W 28480 0757- 0401
ATRY 0757-0419 1 R:FXD MET FLM 681 OHM 1 1/8W 28480 0757=0419
ATR1O 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W 28480 Q757-0416
ATRLL 0757-0438 RiFXD MET FLM 5.11K OHM 1% 1/BW 28480 0757-0438
ATR1Z 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
ATRL3 0757-0407 R:FXD MET FLM 200 OHM 1% 1/8W 28480 0757=0407
ATR 14 U757-0407 R:FXD MET FLM 200 OHM 1T 1/BW 28480 0757-0407
ATR1S5 0757-0281 REIFXD MET FLM 2.74K OHM 12 1/8W 28480 0757-0281
ATR16 0757-0431 R:FXD MET FLM 2.43K OHM 1% 1/8W 28480 0757-0431
ATR1T 07157-0437 1 R:FXD MET FLM 4750 OHM 1% 1/8W 28480 0757-0437
ATR18 0757=0461 1 R:FXD MET FLM 68.1K OHM 1% 1/8W 28480 0757=0461
ATR19 0757-0724 1 R:FXD FLM 392 OHM 1% 1/4W 28480 0757-0724%
ATR20 0757-0727 1 R:FXD MET FLM 562 OHM 1% 1/4W 28480 0757-0727
ATR21 0757-0767 RiFXD FLM 43.2K OHM 1% 1/4h 28480 0757-0767
ATRZ2 0757-0840 1 R:FXD MET FLM 11.0K OHM 1% 1/2wW 28480 0757=-0840
ATR23 0757-0472 1 R: FXD MET FLM 200K OHM 1% 1/8W 28480 07570472
ATR24 NOT ASSIGNED

See introduction to this section for ordering information




Model 182C

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference |lip part Number Qty Description Mtr Mfr Part Number
Designation Code

ATH2S 0757-C280 R:FXD MET FLM LK CHM 1T 1/8W 28480 0757-0280

ATH26 0757-0760 1 KIFXD FLM 20K OHM 1T 1/4W 28480 0757-0760

ATR2T 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8w 28480 0757-0416

ATRZd 0683-1015% 1 R:FXD COMP 100 OHM 53 L/4H 01121 Cé 1015

ATR29 U761-0083 1 R:FXD MET OX 69K OMM 5% IW 28480 0761-0083

ATR G LI57=-0401 R:FXD MET FLM™ 100 OHM 1T 1/8W 2B4B0 0757-0401

ATR31 0757-0401 RIFXD MET FLM 100 OHM 1% L/8W 28480 D757-0401

ATR32 0757-G401 R:FXU MET FLM 100 OHM 1% L/BM 28480 0757-0401

A8 00181-66508 1 ASSY:SWEEP GATE OUTPUT EODARD 28480 00181-66508

ABCL 0180-0155 C:FXD ELECT 2.2 UF 20T 20VDCW 56289 1500225X0020A2~0YS
ABC2 0lB0-0155 C:FXD ELECT 2.2 UF 20% 20VDCW 56289 1500225X002042-DYS
ABEL 5020-04%5 12 PIN:SQUARE(TEST POINTS) 28480 5020-0495

AsLl 4140-0179 COIL/CHOKE 22.0 UH 102 28480 9140-0179

aBL2 9140-0179 COIL/CHOKE 22.0 UH 10% 28480 9140-0179

ABUL 1854=-0071 TSTR:SI NPN(SELECTED FRCM 2N3T04) 28480 1854=-0071

ABQ2 1854=00T1 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071

ABN 3 1853-0016 2 TSTR:SI PNP 80131 2N3638

ABQ4 LB53=0016 TSTR:SI PNP 80131 2N3638

ABH1 UT5T=0451 2 RIFXD MET FLM 24.3K OHM L% 1/8W 28480 0757=0451

ABR2 0757-0438 R:FXD MET FLM 5,11K OHM 1% 1/8W 28480 0757-0438

ABR3 0757=-04 36 R:FXD MET FLM 4.32K OHM 1% 1/8W 28480 0757-0436

ABR4 0757-0451 RIFXD MET FLM 24.3K OHM 1% 1/8w 28480 0757-0451

ABRS 0757-0438 RIFXD MET FLM S.11K OHM 1T 1/8W 28480 0757-0438

ABRE 0715T-0436 R:FXD MET FLM 4.32K OHM 1% 1/8wW 28480 0757-0436

A8BRT 0757-0431 R:FXD MET FLM 2.43K OHM 1% 1/8W 28480 0757-0431

ABRE C75T-0263 RiFXD MET FLM 2,00K OHM 1% 1/8W 28480 0757-0283

ABR9Y 0757=0438 R:FXD MET FLM 5.11K OHM 1% L1/8W 28480 0757-0438

ABR10O 0757=0431 RIFXD MET FLM Z.43K OHM 13 L/8MW 28480 0757=0431

ABK1] U757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8w 28480 0757-0283

ABRLZ 0757-0438 R:FXD MET FLM 5.11K OHM 1% L1/8W 28480 0757-0438

ABRL3 0683-0275 RIFXD COMP 2.7 OHM S% 1/4W ol121 LR 2765

A8R 14 0683-0275 R:FXD COMP 2.7 OHM ST 1/4W 01121 CB 2765

ABRLS LT57-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W 28480 0757-0438

A9 U0182-60029 1 ASSY:CRT MODULE 28480 00182-60029

a9E1 U3L0-0227 1

A9L1 5060-0553 1 COIL:ALIGNMENT, ORTHOGONALITY wyw 28480 5060-0553

A9L2 5060-0435 1 COIL:ALIGNMENT Z AXIS 28480 5060=0435

A9HPL 00182-60602 1 SHIELD ASSY:CRT 28480 00182-60602

ASMP2 0400-0009 GROMMET:VINYL, FOR 1/4” DIA HOLE 01538 6250

AGMP3 71200538 LABEL 28480 71200538

AOMP4 1400-0798 CLAMP:CRT OLIVE 28480 1400.0798

AGMPS 1400-0026 CLAMP:HOSE 66295 36H

AQMPE 0380-1019 SPACER 00000 0BD

AGMPT 03801019 SPACER 00000 OBD

Alo 0ULB2-66513 1 ASSY:H.V. REGULATOR BOARD 28480 00182-66513

AlUCL 0160-0C97 1 C:FXD TART. 47 UF 10% 35VDCHW 56289 15004 76X903552-0DY5
alocz 016U=-3453 2 C:FXD CER 0.U05 UF +80-20% 100VDCW 56289 C023A101L5032525-COH
Aloc3 U1lB0=0100 2 C:FXD ELECT 4.7 UF 10% 35VDCW 56289 15004 75X903582-DY S
ALOC4 0160=2903 1 C:FXD CER 0.05 UF 20T 500VOCW 56289 1233C2442=-COH
A10CE Ulb0-3443 C:FXD CER 0.1 UF +B0-20% 50VDCW 72982 8131-050-651-1042
ALOLE UlBU=-01U00 C3:FXD ELECT 4.7 UF 10% 35VDCW 56289 15004 75X903582-DY5
alocy 0160-3453 C:IFXD CER 0.05 UF +80-20% 100VDCW 56289 C023A101L5032525-COH
A10CE 0160.3452 2 C: FXD CER 0.02 UF 20% 100VDCW 56289 CO3B101H203M525-CO
ALOCRL 1901-0040 DIODE:SILICON 30MA 30WV 07263 FDG1088

ALUCR2 L5ul-0040 DIODE:SILICON 30MA 30WV 07263 FDGLOBS

ALUCR3 19U1-0040 DIODE:SILICON 30MA 30WY 07263 FOG1088

ALUCRSG 1901=0026 DIODE:SILICON 0.754& 200PIV 06713 SR1358-8

A1JCRS 1901=0026 DIODE:SILICON 0.75A 200P1V 04713 SR1358-8

ALOEL 12510613 1 CONNECTORIR & Py 5 MALE POST CONTACT 28480 12610613

ALOE2 0360-1653 TERMINALIPIN (CDA 260) 00000 DBO

Alogl 1855-0057 1 TSTR:SI FET N-CHANNEL 28480 1855-0057

A10Q2 1854=0215 TSTR:SI NPN 80131 ZN3904

ALQY3 1853-0034 1 TSTR:SI PNPISELECTED FROM 2N3251) 28480 1853-0034

ALORL 0811-1671 1 R:FXD WW 2.7 OHM 5% 2W 28480 0811-1671

ALOR2 0699-0002 2 R:FXD COMP 6.8 OHM LOT L1/2W oL121 EB 68G1

ALUKR3 2100=-2650 1 RIVAR FLM 200K DHM 10X LIN 1/2w 28480 2100-2650

ALlURS 0757-0138 1 R:FXD MET FLM 909K OHM 2% 1/2W 28480 0757-0138

ALORS 0684-2731 3 R:FXD COMP 27K CHM 10T 1/4W 01121 CB 2731

Aluké UsB4=-2T31 R:FXD COMP 27K OHM 10T L/4W 01121 CB 2731

ALOKT U684=-2721 1 R:FXD COMP 2700 OHM 10% L/4W 01121 CR 2721

A10K8 OLB&=4T21 1 R:FXD COMP 4700 OHM 10% 1/4M 01121 cB 4721

ALORY 06BT=5611 R:FXD COMP 560 UHM 10% 1/2wW o121 EB 5611

ALl0RLO Co99-0002 R:FXD COMP 6.8 OHM 10T 1/2W 01121 E8 6AG1

ALURIL O684=2731 RiFXD COMP 27K OHM 10% L1/4W 01121 CB 2731

ALOR12 0687-1011 1 R:FXD COMP 100 OHM 10% L1/2W 01121 E@ 1011

ALORL3 0684=1021 1 R:FXD COMP 1000 OHM 10% L/4W 01121 €8 1021

See introduction to this section for ordering information
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TRACE ALIGN

\ac -C-5A

A9

(957) El

Figure 6-8. CRT Module Parts Identification
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Table 6-3. List of Manufacturers’ Codes

Replaceable Parts

MFR
hO.

00000
00B53
o112l
oL295
uls38
0Zll4
02660

04713
05820
07263
08717
09134
09353
12881
14655
17117
21264
28480
50289
59730
66295
71400
7L590
Tl6le
TLl744
71785
72136
72656
72825
12982
75915
78488
79727
80131
8238y
91506
Glede
951354
95987
98291
99600

MANUFACTURER NAME

UsSehs COMMON

SANGAMU ELECTRIC CUOLPICKENS DIV.

ALLEN BRAUDLEY CU.

TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENTS DIV.
SMALL PARTS INC.

FERROACUBF CORP.

AMPHENOL CORP.

MOTOROULA SEMICUNDUCLTCR PROD.INC.
WAKEFIELC ENGINEERING INC.

FAIRCHILD CAMERA & INST. COHRP. SEMICONDUCTOR DIV.
SLCAN CO. THE

TEXAS CAPACITOR LO. INC.

C & K COMPUNENTS INC.

METEX CURP.

CURNELL DUBL IER ELECT. DIV.FEDERAL PACIFIC ELECT. CO.
ELECTRONIL MOLDING CORP.

MULEX PROU, CO.

HEWLETT=PACKARD CU. CUKPORATE HQ
SPRAGUE ELECTRIC CG.

THOMAS & BETTS CU. THE

WITTEK MFG. CO.

BUSSMANN MFGe DIVe MC GRAW-EDISUN CO.
GLUBE UNION INC. CENTRALAB DIV,
CCMMERCIAL PLASTICS CO.

CHICAGU MINIATURE LAMP WORKS

CINCH MFG. CO. DIV Thi INC.

ELECTRO MOTIVE MEG. CO. INC.

INUIANA GENERAL CURP. ELECTRONIC DIV.
EBY FUGH H. INL.

Ekit TECHNOLUGICAL PROD. INC.
LITTELFUSE INC.

STACKPOLE CAKBON CO.

CONTINENTAL=WIRT ELECTRUNICS CURP.
ELECTRONIC INDUSTRIES ASSOCIATION
SwITCHULRAFT INC.

AUGAT INC .

MALCO MFG. CO. INC.

METHODE MFG. CU.

WECKESSER CO. INC.

SEALECTHD COkP.

UELEVAN ELECTRONICS COFP.

ANDRESS

ANY SUPPLIFR NF 11.5.4.

PICKENS, S.C.
MILWAUKEE, WIS,
DALLASy TEX.

COSTA MESA, CALIF.
SAUGERTTFS, N.Y.
BROADVIEWs ILL .

PHOENIX, ARIZ.
WAKEFIELDs MASS.

MOUNTAIN VIFW, CALTF,

SUN VALLFY, CAlI TF.
HOUSTONs TEX.
NEWTON, MASS.
EDISON, N.J.
WNEWARK y Nada

PAWTUCKET, R.I1.

NOWNFRS GROVE. TLL.
YOUR NEAREST HP OFFICE

N. ADAMS, MASS.
ELIZARETH, N.J.
CHICAGO, TLL.

ST. LAUTS, MO.
MILWAUKEF, WISC.
MUNDELETM, ILL.
CHICAGD, TLL.

ELK GPOVF VILLAGF,
WILLTMANTIC, CONN,
KEASAFY, M.d.
PHILADELPHIAy PA.
ERTE, PA,

DES PLAINES, ILL.
ST, MARYS, PA,
WARMINSTER, PA.
WASHINGTON D.C.
CHICAGD, TLL.
ATTLEBORD, MASS.
CHICAGD, ILL.

ROLL ING MEADDWS, ILL.

CHICAGOD, ILL.
MAMAROMFCK, N.Y.
Fo AURDEA, N.Y.

e
rnne

29671
53204
75231
92626
12477
60153

85008
018R0
94040
91352
77042
02158
ORABLT
07105
07860
60515

01247
a7207
60623
63017
53201
60060
60640

06226
0837
19144
16512
#0016
15857
18074
20006
60630
02701
60650
60008
60641
1N544
14057

See introduction to this section for ordering information
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Changes and Options

SECTION VI

MANUAL CHANGES AND OPTIONS

7-1. INTRODUCTION.

7-2. This section contains information required to back-
date or update this manual for a specific instrument.
Descriptions of special options and standard options
are also in this section.

7-3._MANUAL CHANGES.

7-4. This manual applies directly to the instrument
having a serial prefix as shown on the manual title
page. |f the serial prefix of the instrument is not the
same as the one on the title page, refer to Table 7-1 for
changes necessary to backdate the manual to the instru-
ment. When making changes from Table 7-1, make the
change with the highest number first.

Table 7-1. Manual Changes

Serial Prefix Make Changes
1240A, 1241A 3 thru 1
1248A 3and 2
1311A 3
CHANGE 1
Table 6-2,

A1 (on pages 6-2 and 6-5): Change HP and Mfr. Part
No. to 00182-60018.

A1T1: Change HP and Mfr. Part Nos. to 9100-1129.

A1A1: Change HP and Mfr. Part Nos. to 00182-66505.

A1A1C1: Change to HP Part No. 0180-1811; C:
FXD ELECT 100 UF +75V —10% VDCW,; Mfr.
Code 56289; Mfr. Part No. 600D 107G0200D4.

A1A1CR1 through A1A1CR4: Change to HP Part
No. 1909-0049; DIODE: SILICON 50 PIV Mfr.
Code 28480; Mfr. Part No. 1901-0049.

A1A1R3: Delete.

A1A1R4: Delete.

A1ATVR1: Delete.

A1A2: Change HP and Mfr. Part Nos. to 00182-66514.

A1A2C1: Change to HP Part No. 0160-2204; C:
FXD MICA 100 PF 5% Mfr. Code 72136; Mfr.
Part No. RDM 15F101J3C.

A1A2Q1: Change to HP Part No. 1854-0039; TSTR:
SI NPN; Mfr. Code 80131; Mfr. Part No. 2N3053.

A7CR1 through A7CR3: Change to HP Part No.
1901-0535; DIODE: HOT CARRIER; Mfr. Code
28480; Mfr. Part No. 1901-0535.

Page 7-4, Table 7-2, Option 807 Replaceable Parts.
Ab: Delete.

Page 8-12, Figure 8-6: Delete. Replace with Figure 7-6.
Page 8-14, Figure 8-7: Delete. Replace with Figure 7-7.
Page 8-15, Figure 8-8: Delete. Replace with Figure 7-8.

CHANGE 2

]
&

ch

.y Yy P
1 aine r
A5 (on pages 6-2 and 6-10): Change HP and Mfr. Part
No. to 00182-60003.

ABA1: Change HP and Mfr. Part No. to 00182-66510.

—

Table 7-2,
Add: Ab, 00182-66518, Assy: horizontal amplifier
module.
A8: Change HP and Mfr. Part No. to 00180-66548,
Board assy: auxiliary.
Delete: ABC1.
CHANGE 3
Table 6-2,
Delete: A2C7.
Page 8-23, Figure 8-16,
Delete: A2C7.

7-5. SPECIAL OPTIONS.

7-6. Most customer special application requirements
and/or specifications can be met by factory modification
of a standard instrument. A standard instrument modified
in this way will carry a special option number, such as
Model 0000A/Option CO1,

7-7. An operating and service manual and a manual
insert are provided with each special option instru-
ment. The operating and service manual contains informa-
tion about the standard instrument. The manual insert
for the special option 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 information. When these changes are
made, the operating and service manual will apply to the
special option instrument.

7-8. If you have ordered a special option instrument
and the manual insert is missing, notify the nearest
Hewlett-Packard Sales/Service Office. Be sure to give a
full description of the instrument, including the complete
serial number and special option number.

7-9. STANDARD OPTIONS.

7-10. Standard options are modifications installed on
HP instruments at the factory and are available on re-
quest. Contact the nearest Hewlett-Packard Sales/Service
Office for information concerning standard options.

7-11. Table 7-2 lists the available options for the Model
182C.
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Model 182C

Table 7-2. Model 182C Options

OPTION DESCRIPTION

001 230-Vac operation set at factory.

002 Standard CRT (V1) is replaced by P2 phosphor CRT, HP Part No, 5083-3922.

003 Instrument is set at factory for operation from power source of 100 or 200 Vac +10%, 48 to 440
Hz, 200 VA maximum. Make the following changes to Table 6-2, Replaceable Parts, for Option
003:

A1: Change HP and Mfr. Part Nos. to 00182-60014.
A1T1: Change HP and Mfr. Part Nos. to 9100-3249.
MP29: Change HP and Mfr. Part Nos, to 00182-00217.

007 Standard CRT (V1) is replaced by P7 phosphor CRT, HP Part No. 5083-3932.

010 Oscilloscope mainframe without rear panel MAIN GATE OUTPUT, DELAYED GATE OUTPUT,
DELAYED SWEEP OUTPUT, or MAIN SWEEP OUTPUT connectors. Make the following changes
to Table 6-2, Replaceable Parts, for Option 010:

A3: Change HP Part No. to 00182-60020.

A3MP2: Delete.

A3W2: Delete.

A8: Delete.

J2-J5: Delete.

W3: Change HP Part No. to 00182-61611.

Add: RESISTOR, FXD MET FLM 5110 1% 1/8W, HP Part No. 0757-0438, to replace
A8R15 on schematic 4.

Add: TERMINAL BOARD, HP Part No. 0360-0013 to support added resistor.

o1 Standard CRT (V1) is replaced by P11 phosphor CRT, HP Part No. 5083-3942. The intensification
function of the FIND BEAM switch is deleted on Option 011 instruments equipped with P11
phosphor CRT to eliminate phosphor burn. Figure 7-1 shows the change to the schematic for the
Control Module, A2, Figure 7-2 illustrates the location of the jumper wire to be removed. |f the
CRT is replaced with a standard P31 phosphor CRT, the FIND BEAM intensification capability
may be restored by replacing the jumper wire.

013 Instrument is set at factory for operation from power source of 100 or 200 Vac £10%, 48 to 440

Hz, 200 VA maximum. Oscilloscope mainframe is supplied without rear panel MAIN GATE
OUTPUT, DELAYED GATE OUTPUT, DELAYED SWEEP OUTPUT, or MAIN SWEEP OUT-
PUT connectors. Make the following changes to table 6-2, Replaceable Parts, for Option 013:
A1: Change HP and Mfr Part Nos. to 00182-60014 (pages 6-2 and 6-5).
A3: Change HP and Mfr Part Nos. to 00182-60020 (pages 6-2 and 6-9).
Delete: A8 (pages 6-2 and 6-15).
Delete: J2 through J5.
MP29: Change HP and Mfr Part Nos. to 00182-00218.
Add: MP29R 1, HP Part No. 0757-0438, R: FXD MET FLM 5110 OHM 1% 1/8W, Mfr Code
28480, Mfr Part No. 0757-0438 to replace A8R 15 on schematic 4.
Add: MP2SMP1, HP Part No. 0360-0013, TERMINAL BOARD, Mfr Code 28480, Mfr Part
No. 0360-0013 to support MP29R1.
W3: Change HP and Mfr Part Nos. to 00182-61611.
A1T1: Change HP and Mfr Part Nos. to 9100-3249.
Delete: A3MP2 and A3W2,

7-2
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Changes and Options
Table 7-2. Model 182C Options (Cont'd)

OPTION

DESCRIPTION

807

Factory modification for application, with spectrum analyzer plug-in units. Standard CRT (V1) is
replaced by P7 phosphor, CRT, Standard Sweep Gate Output board (A8) is replaced by an Auxiliary
Output board, and the rear panel labeling is changed to identify auxiliary outputs. Make the
following changes for Option 807: Table 1-1, Specifications, change OUTPUTS to:
Four rear-panel BNC jacks provide recorder outputs for use with spectrum analyzer plug ins.
(Refer to the plug-in operating and service manual for information about the use of these
outputs). These outputs should not be used when a standard 1800-series time base plug-in
is installed in the oscilloscope. The calibrated performance of the time base will be degraded
due to loading.

NOTE
The signals present at the auxiliary output jacks are directly related to the
plug-in installed, Refer to the plug-in operating and service manual for ad-

ditional information.

Change CATHODE-RAY TUBE to:
Post-accelerator, 22-kV accelerating potential, alumized, P7 phosphor, internal graticule.

Table 6-2 Replaceable Parts. Change Table 6-2 as indicated for the listed components.

Ref, Desig. HP Part No. Description

A3 00182-60019 Assy: interconnect module
A3W2 00182-61807 Cable assy: auxiliary

A8 00180-66551 Board assy: auxiliary

ABC1 0160-3446 C: fxd cer 220 pF 10% 1K Vdc
ABE1 0360-1514 Terminal: pin

A8BR1 0757-0438 R: fxd 5110 ohm 1% 1/8W
A8R2 0757-0438 R: fxd 5110 ohm 1% 1/8W
ABR3 0757-0438 R: fxd 5110 ohm 1% 1/8W
MP29 00182-60024 Panel: rear display, top
MP32 00182-62701 Filter assy: contrast

V1 5083-3932 CRT: P7, internal graticule

Note: Delete all other entries beginning with reference designation A8.

Page 8-16, Figure 8-9,

Replace Figure 8-9 with Figure 7-3.
Page 8-17, Figure 8-10,

Replace Schematic 3 with Figure 7-4.

X95

Mainframe with blue-gray covers. Make the following changes to Table 6-2, Replaceable parts, for
Option X95:
MP24: Change to HP Part No. 00182-04102; COVER:
Top, BLUE-GRAY ; Mfr. Code 28480; Mfr. Part No. 00182-04102.
MP25: Change to HP Part No. 00182-04103; COVER: BOTTOM,
BLUE-GRAY; Mfr. Code 28480; Mfr. Part No. 00182-04103.
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FIND
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Figure 7-1. Option 011 Beam Finder Schematic
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IB2C-A-4

74,

Figure 7-2. Location of Option 011 Circuit Change
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Changes and Options

R1 R2

) g \

(4) (2)
COAX COAX
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COAX

180C/D - R=21

Figure 7-3. Auxiliary Output Board Component and Connection Identification
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Figure 7-4. Auxiliary Output Schematic
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A B C D E F

G

6

CR17 ' g °
-
(S CR18 + ®

<% CR20+
CR19 » I
€ 7

L8] S?‘J:.

LOW VOLT RECT

AlA|

Note: Circuit boards have plated through component holes. This
permits soldering from either side of the board.

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG LoC DESIG Loc DESIG LocC DESIG LocC

c1 D-3 |CRS B-2 |CR10 B-5 |CR15 F-5 |CR20 F-3
CRi1 D-3 |CR6 B-2 |CR11 B-4 |CR16 F-4 |CR21 A-5
CR2 D-3 |CR7 B-3 |CR12 B-4 |CR17 F-2 |CR22 B-5
CR3 D-3 |CR8 B-3 |CR13 F-4 |CR18 F-2 R1 B-3
CR4 D-3 |CR9 B-4 |CR14 F-4 |CR19 F-3 R2 F-3

|82A-8-

76

Figure 7-5. Low Voltage Rectifier (A1A1) Component Identification
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—— : 50- 25"06 Y . N
B . /" . R : o VR £
5018 . 3 .. s TO
10 \-.@ 5{ |,5| !Ell -- Ea. M=
NIROERE  f --lﬁ# I <o
-100V e S— 1
E\' o N F ‘—P—J \' (! Hdm.l.q..',hmﬂg | -:/q_ 1:, . E‘;_J - 8
— -
..-—"'"'" )
To §® _'\r' £l 1o
AlIQ3 { o — 4210 c »AIQ2

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG Loc DESIG Loc DESIG LOC | DESIG Loc DESIG LocC DESIG Loc DESIG LocC
A1F1 F2 |C1 H-2 | CR4 E-56 | Q5 G-5 | R1 G-2 | R13 - R25 E-5 R37 C-3
A1F2 E-2 | C2 F-4 |CR5 E-5 | Q6 H-5 | R2 G-2 | R14 G-5 | R26 c-6 R38 B-4
A1F3 E-2 |C3 G-1 |CR6 c3 |a7 F-5 | R3 G-2 | R15 F-5 R27 E-5 R39 D-4
A1F4 D-2 | C4 F-6 |CR7 D-2 | Q8 F-5 | R4 G-2 | R16 G-6 | R28 D-3 | R40 C-5

C5 E-4 |E1 D-2 | Q9 C-5 RS F-3 R17 E-5 R29 D-4 | R41 D-5
C6 D6 |E1 E-2 | Q10 C-5 | R6 F-3 R18 E-5 R30 D-3 | R42 D-3
c7 E-1 E1 E-2 | Q11 D-5 | R7 G-3 |R19 F-3 R31 c2 | TP1 G-4
c9 D-1 E1 F-2 Q12 D-6 | R8 G-2 | R20 F-4 R32 c-2 | TP2 E-4
CR1 G-4 |Q1 G-3 | Q13 C-3 |R9 G-3 |R21 F-3 R33 c-2 | TP3 E-4
CR2 G-4 |Q2 G-3 | Q14 Cc-2 R10 H-4 | R22 C-5 R34 D-4 | TP4 c-4
CR3 F-2 |Q3 G-3 | Q15 C-3 R11 G-5 | R23 D5 | R35 D4 | VR1 G-2

Q4 G-4 | Q16 c4 |R12 F-6 R24 E-5 R36 c4 | VR2 F-3

have plated-through
is permits soldering
» board.

ire 7-6. Low Voltage Regulator (A1A2) Component Identification
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Service

SECTION Vil
SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

8-2. This section contains schematics, repair and replace-
ment information, component identification illustrations,
and troubleshooting and repair information. Table 8-1
defines symbols and conventions used on the schematics.
The overall block diagram is located in Section IV.

8-3. SCHEMATICS.

8-4. Schematic diagrams 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.

8-5. 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. Information 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 code 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 circuit 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 infor-
mation such as voltage, function or circuit connection

8-7. REFERENCE DESIGNATIONS.

8-8. The unit system of reference designations used in
this manual is in accordance with provisions of the USA
Standard Reference Designations for Electrical and Elec-
tronic 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 combination 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 desig-
nation indicating the assembly on which the component
is physically located. Components not located on an
assembly will have only the basic designation and are
listed in the replaceable parts list (Section V1) under
chassis parts.

8-10. 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 as A3R23). There may also be an R23 on
several other assemblies, but the assembly designation
will always be different (A2R23, A1R23, etc.).

8-11. COMPONENT LOCATION.

8-12. All adjustments 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 ad-
jacent to the associated schematics.

8-13. Circuit assembly photographs are subdivided by a
grid, and components within each subdivision are indexed
to a location table below the photograph. A component
can be easily located on the photograph by first
referring to the table. However, reference designators
are not complete on the assembly photographs. For the
complete reference designator, prefix the assembly des-
ignation given in the photograph to each component
designator.

8-14. TROUBLESHOOTING.

8-156. The most important prerequisite for successful
troubleshooting is understanding how the instrument
operates and correct usage of controls.

8-16. Equipment troubles are frequently due simply to
improper front-panel control settings. Refer to the oper-
ating instructions in Section |l| for a complete explan-
ation of each control’'s function along with typical
operating instructions if in doubt. Use the controls as a
guide to help isolate a trouble to a specific area of the
instrument.

8-17. Troubleshootingis easier if more than one symptom
of a trouble is evident. Observe the instrument, and note
all indications of faulty operation. If symptoms indicate
more than one trouble, treat each problem individually
and locate one trouble at a time. Dont waste time making
random checks. Follow the procedure presented here, and

refer to other areas of information in this manual if
necessary.

8-18. Make a thorough check of instrument performance.
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.

8-1
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8-19. PRELIMINARY CHECKOUT.

8-20. To help isolate malfunctions, perform the following
checkout procedure:

a. Check for improper control settings (refer to Section
).

b. Check for proper operation of accessory equipment.

¢. Visually inspect instrument for loose wire and cable
connections. Check wiring to all board assemblies for
proper connections.

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

e. Check for proper power supply voltages and deter-
mine that fuses are not open.

8-21. DETAILED CHECKOUT.

8-22. If the trouble cannot be located using the prelimin-
ary checkout procedures, a detailed check of the circuits
will be necessary. Troubleshooting charts, waveforms, and
voltages are provided to help in locating problem areas
and components. The troubleshooting charts and wave-
forms are to be used to isolate the problem to a specific
area, The voltages can then be used to locate the faulty

component within the problem area.

When taking waveform or dc voltage
measurements, use extreme care to
avoid shorting supply voltages or com-
ponents;

8-23. Dc voltages are shown on the schematics near active
components such as transistors. Waveforms are also placed
on the schematics at points which will assist in determining
proper circuit operation. As an aid to locating measure-
ment points, a small dot is etched on the circuit board
next to the emitter lead of each transistor, the source lead
of FET's, the cathode end of diodes and the positive end
of electrolytic capacitors. Use these points to assist in
voltage and resistance measurement tests and as guidance
in properly replacing components.

8-24. TROUBLESHOOTING TABLES.

8-25. Troubleshooting tips are given in several tables. The
tables are not intended as a fool-proof tool for pin-pointing
every possible trouble; only some of the most common
symptoms 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,

8-2
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8-26. REPAIR AND REPLACEMENT.

8-27. The following paragraphs contain recommended
procedures for repair and replacement of defective com-
ponents. A complete list of components, 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 satisfactory repair or
operation cannot be achieved.

8-28. SERVICING ETCHED CIRCUIT BOARDS.

8-29. Etched circuit boards in this instrument have com-
ponents 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.

b. Components may be removed by placing the solder-
ing 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 side of the
board, greater care is required to avoid damage to the
components, especially semi-conductors. Heat damage
may be minimized by gripping the lead with long nose
oliers between the soldering iron and the component,
thereby forming a heat sink.

c. If a component is obviously 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
and 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 con-
ductor 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 remaining
solder in the component hole and clean it out with a
toothpick or '‘solder sucker”, Sharp pointed metallic
tools are not recommended 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.
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8-30. SEMICONDUCTOR REPLACEMENT.

8-31. 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 con-
figurations are shown in Figure 8-1.

8-32. When removing a semiconductor, use a pair of long
nose pliers as a heat sink between the device and the
soldering iron. And, when replacing a semiconductor,
ensure sufficient lead length to dissipate soldering heat by
using the same length of exposed lead as used for the
original part,

8-33. DETAILED TROUBLESHOOTING.

834. The following troubleshooting tips are categorized
according to the various areas of the instrument. These
tips can be helpful only after a trouble is localized to one
of these areas. Read the theory of operation in Section IV
to learn how a circuit should operate. With the aid of this
information, it is easier to discover why a defective circuit

Service

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.

8-35. LOW VOLTAGE POWER SUPPLY.

8-36. Fuses, test points for measuring regulated output
voltages and voltage adjustment controls are located on
the low voltage regulator assembly, Access to the assembly
is obtained by removing the instrument rear panel, Each
low voltage supply is fused. The fuses are in series with
the regulator transistors, and all regulated output power
flows through the fuse for the respective supply.

8-37. Since the +100V and —100V supplies are current
fold-back limited, and the +15V and —12.6V supplies are
current limited, an open fuse generally indicates that
trouble exists in the regulator portion of the supply. If a
fuse is open, check the series regulator transistor, driver
transistor and comparator.
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8-38. 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. Removing the module also disconnects the
power supply from all other circuits of the oscilloscope,
thus confining the troubleshooting effort to the low
voltage supply. The procedure for removing the power
supply module is explained later in this section of the

manual,
| WARNING l

Lethal voltages are exposed when the
power supply module is operated out-
side the oscilloscope mainframe.

8-39. The low voltage power module can be powered
from the oscilloscope mainframe by using the Model
10133A Service Extender. This provides line voltage
power to the module while continuing to control it by
the front-panel power LINE switch, The extender does
not connect dc operating power to the oscilloscope main-
frame. This permits troubleshooting the low voltage
supplies with no external circuit loads.

840. The +100V supply should be checked first, since
all other supplies use it as a reference, Unregulated oper-
ation of all of the other supplies may be the result of a
defective +100V supply. Use the convenient test points to
monitor the regulated output of a supply. |f the +100V
supply is defective, verify operation of the reference supply
which is regulated by the 9-volt zener diode.

8-41. HIGH VOLTAGE POWER SUPPLY AND
REGULATOR.

| WARNING .

Lethal voltages are exposed when the
oscilloscope is turned on with the high
voltage power supply cover removed.

8-42. High-voltage power supply problems are usually in-
dicated by no display, a display that is too bright, an arcing
sound, slow trace shift or blooming or sudden shifts in
display intensity. Regulator problems may result in no
high-voltage or excessive high-voltage.

8-43. If only one high voltage output is missing, check
the appropriate rectifier and filter circuit. If high voltage
is present but not properly adjustable, refer to the high
voltage troubleshooting tables (Tables 8-7 and 8-8).

| WARNING l

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

8-4
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l WARNING .

The CRT post accelerator lead may
have a high voltage present even if the
instrument has been turned off for a
long time, Ground both CRT and H.V.
Multiplier connections to discharge.

8-44. If no high voltage is present, check the high
voltage oscillator circuitry. The oscillator supply voltage,
unregulated +27V, is fused by F3 on the Regulator
assembly. The oscillator frequency is approximately 40kHz.
With the High Voitage Muitiplier output disconnected,
(by disconnecting the CRT post-accelerator lead), the
oscillator frequency should increase to approximately

50 kHz.

8-45. 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.

8-46. DISASSEMBLY INFORMATION.

8-47. If itis 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 replacement.

8-48. The instrument has been designed to readily permit
disassembly for component removal, troubleshooting or
replacement. Each module is a plug-in type, and may be
removed without unsoldering any connections. Single or
multi-contact connectors are used throughout for signal,
control and operating power connections.

8-49. COVER REMOVAL.

8-50. The instrument has a two-piece cover. Remove the
covers as follows:

a. Ensure that LINE power switch is OFF and dis-
connect power plug from line power source.

b. Set oscilloscope on rear end.

c. Release the 3 quarter-turn fasteners located on each
side of the instrument. The cover retainers will be com-
pletely free. Figure 8-2 shows the location of the fasteners.

d. Loosen 2 captive screws located on handle ends.

e. Remove top cover by expanding slightly and pulling
away from instrument.

f. Remove bottom cover by extending tilt stand,
expanding and pulling away from instrument.

g. Return instrument to horizontal position and remove
rear access cover by releasing single quarter turn fastener,
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LOOSEN 2
CAPTIVE SCREWS

RELEASE 3
FASTENERS ON EACH
EXTEND TILT SIDE

STAND 182A-A-9

Figure 8-2. Cover Removal

851. POWER MODULE REMOVAL.

8-52. The low voltage power module includes 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.

8-53. To remove the power module, disconnect ac power
input, remove the covers and proceed as follows:

a. Set the instrument on rear end.

b. Remove 4 screws located on bottom rear of instru-
ment.

c. Returninstrument to horizontal position and remove
2 rear screws. One screw is located on top of each series
regulator heat sink. Do not remove screws holding rear
feet to heat sink or screws located below rear feet.

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

WARNING .

Filament leads operate at -3150 Volts
when power is on.

Service

e. Remove module by grasping filter capacitors on each
side and pressing toward rear of instrument. If CRT
filament leads were not disconnected previously, be care-
ful to pull module only partially free. Then disconnect
filament leads and remove module.

8-54. CONTROL ASSEMBLY REMOVAL.

855. This assembly includes the calibrator, CRT controls,
and LINE power switch.

8-66. To remove the Controls assembly, disconnect ac
power input, remove the covers, and proceed as follows:

a. Disconnect 5 square-pin connections between cable,
located on the underside of the assembly, and the Inter-
connect assembly circuit board.

b. Disconnect 8 square-pin connections located on the
top side of the assembly. Use a long-nosed pliers and pull
connections straight off to remove. These consist of: CRT
focus (2 right-angle connections), trace alignment (2
connections), CRT flood gun (2 connections), CRT mesh,
(1 connection), and ground (1 connection).

c. Remove 4 screws from underside of Control assem-
bly. Two screws hold the assembly to the front casting
frame and also hold the focus high voltage shield in place.
The other 2 screws are located approximately at the center
of the assembly.

d. Grasp the assembly internal to the instrument and
remove with a straight pull toward the front of the
instrument. Do not remove by pulling on knobs. Be care-
ful that square-pins located on top of the assembly do not
catch on front casting frame.

857. AC POWER INPUT MODULE REMOVAL.

858. The power input module contains the line power
jack, line filter, fuse holders and LINE SELECTOR switch.
It may be partially removed for servicing or completely
removed if necessary.

8-59. Partial removal is possible since the cable carrying
ac line power is long enough to expose the components
without disconnecting the cable. To release the module,
disconnect ac power input and remove the 2 screws
holding the panel in place. Pull the module to the rear of
the instrument.

8-60. If complete removal is desired, either remove the
low voltage power module or open the upper rear panel.
This exposes the ac line power cable connections to the
Interconnect assembly. Then disconnect 6 square-pin
connections from the cable to the Interconnect assembly
circuit board. The moduie can now be completely removed
from the oscilloscope.
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8-61. SWEEP-GATE ASSEMBLY REMOVAL.

8-62. The Sweep-gate amplifier is located on the upper
rear panel of the instrument. It is exposed for servicing
by removing 4 screws holding the rear panel to the rear
casting frame. (Do not remove rear feet from panel.) If
complete removal is desired, disconnect 12 square-pin

connections to the assembly. Five BNC connectors and
one screw hold the circuit board to the rear panel.

8-63. GATE AMPLIFIER ASSEMBLY REMOVAL.

8-64. Disconnect ac power input and remove the in-
strument top cover. Then proceed as follows:

held in place by 4 screws. (Do not remove rear feet.) Then
proceed as follows:

a, Disconnect Gate Out coaxial cable (2 square-pin
connections) from rear of Gate Amplifier.

b. Remove 2 screws from rear casting frame.

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

8-65. HORIZONTAL MODULE REMOVAL.

8-66. To remove the Horizontal module, use the following
procedure:

a. Disconnect ac power input and remove the in-
strument top cover.

b. Disconnect 2 horizontal deflection cable pin con-
nections from CRT neck.

c. Remove 2 screws holding bottom of circuit board
to oscilloscope frame and 1 screw located at top center
of circuit board.

d. Remove 1 screw from front casting frame.

e. Slide module toward front of instrument to discon-
nect module and turn rear of module to outside of oscil-
loscope mainframe.

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

g. Carefully slide module toward front of instrument
for removal.

h. When reinstalling, be certain that horizontal deflec-
tion cable is placed toward front of module before instal-
ling. After module is inserted, bend cable toward rear
before making connection to oscilloscope connector.
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8-67. CRT REMOVAL.

8-68. Remove the CRT as follows:

I WARNING l

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 covers
from instrument,

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

| WARNING .

The CRT post accelerator lead may
have a high voltage present even if the
instrument has been turned off for a
long time. Ground both CRT and H.V.

Multiplier connections to discharge.

c. Remove 2 screws holding CRT socket cover to
rear panel.

d. Carefully remove CRT socket by gently prying it
loose. If desired, the instrument top rear panel may be
removed to facilitate socket removal.

e. Disconnect 8 CRT neck pin connections. (See
Figure 8-20 for connection identifications.)

f. Remove 4 screws which hold the front bezel in
place. These screws are removed from the rear of front
casting frame and are located near each corner of the CRT.

g. Loosen circular clamp securing CRT shield to CRT
neck.
Note

If the standard P31 phosphor CRT
is replaced with a P11 phosphor CRT,
circuit modification is required. The
increase in intensity from use of the
FIND BEAM switch can cause phos-
phor burn. Refer to Section VIl for
information about the circuit change
required.
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h. Slide CRT forward out of shield to remove. Keep one
hand on front face of CRT while using other to slide
forward. Exercise care to prevent damage to neck pin
connections.

8-69. HIGH VOLTAGE MODULE REMOVAL.

870. Assemblies in the H.V. module are separately
removable. However, if it is desired to remove the module,
first remove the CRT. Then proceed as follows:

I WARNING .

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

Service

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

b. Remove cover from module by removing two
SCrews.

c. Disconnect four square-pin connections, Gate Coax,
Focus, Grid, and Cathode leads, located on rear of H. V.
Oscillator and Recifier assembly.

d. Disconnect five-pin connector located on rear of
H. V. Regulator assembly.

e. Remove six screws holding module to mainframe
top and side struts.
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Table 8-1. Schematic Notes

Model 182C
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Refer to MIL-STD-15-1A for schematic symbols not listed in this table,

Etched circuit board

Front-panel marking
Rear-panel marking
Front-panel control
Screwdriver adjustment
Part of

Clockwise end of vari
able reslstor

No connection
Waveform test point

(with number)

Common electrical point
(with letter) not necessarily
ground

Single-pin connector on board

Pin of a plug-in board
(with letter or number)

Coaxial cable connected
to snap-on jack

Coaxial cable connected
directly to board

Wire connected to pressure-fit
socket on board

Main signal path

Primary feedback path

Secondary feedback path

@ @

wnw O

e DD D

i
s \‘
o
——

]

w
N
a

IF
A

[

Field-effect transistor
(P-type base)

= Field-effect transistor
(N-type base)

= Breakdown diode
(voltage regulator)

= Tunnel diode

= Step-recovery diode

= 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,

= Wire colors are given by
numbers in parentheses
using the resistor color code
[ (925) is wht-red-grn .
0 - Black
1-Brown
2-Red
3 - Orange
4 - Yellow

5- Green
6 - Blue
7 - Violet
8 - Gray
9 - White

Switch wafers are identified
as follows:

IR  3F 3R IF,
4 N

*

2F 2R 2F 2R
= Optimum value selected
at factory, typical
value shown; part may
have been omitted.

Unless otherwise indicated:
resistance in ohms
capacitance in picofarads
inductance in microhenries
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Table 8-2. Miscellaneous Troubleshooting Tips

Symptom

Suggested Checks

Intermittent deflection

Check for loose or corroded connections to
CRT neck pins.

Check for intermittent open in deflection
leads. (Refer to note for additional tips.)

Intensity variation
causes trace shift
(either axis).

Check for open deflection lead in axis affected.
If trouble is vertical axis, check vertical plug-
in connector and mating connector in oscilloscope.

No output from Gate or
Sweep output jacks.

Check emitter-follower for output affected.
Check circuit interconnections (cables, connectors).

Improper Z-axis
modulation.

Check normal operation with plug-ins installed.
If OK, check connections and check in-puts.
(Refer to note for additional tips.)

CRT trace develops
distortion over long
period.

Instrument may have been subjetted to high
magnetic field, magnetizing CRT elements.
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.

If H.V. is high, 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.

Assembly, AG.

NOTE

It may be helpful to isolate the Gate amplifier from the H.V. supply to
isolate the problem. Disconnect the Gate Qut cable connection from the
High Voltage supply and ground the High Voltage Gate Coax connection.
This will eliminate the Gate amplifier as a source of H.V. intensity trouble.
In this mode, CRT intensity will only be controlled by the INT LIMIT
adjustment. This potentiometer is located on the H.V. Osc & Rectifier
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REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG LoC DESIG Loc DESIG | LOC DESIG Loc | DESIG LocC DESIG LOC DESIG LoC DESIG LocC
c1i J-2 CR4 G-5 |E-7 G-3 |a5 1-5 Q15 E-3 R9 1-3 R19 H-3 | R29 F-4 | R39 D-4
c2 -4 CR5 F-5 |E-8 H-2 |06 J-5 Qe E-4 R10 1-4 R20 H-4 | R30 F-3 | R40 D-4
c3 1-1 CR6 E-4 |A1F1 H-1  |Q7 H-4 [R1 1-1 R11 1-4 R21 H-3 | R31 E-2 Ra1 E-4
c4 H-6 |CR7 D-3 |A1F2 G-2 |Qs8 H-4 |R2 1-2 R12 H-4 |R22 E-4 | R32 D-3 |R42 E-2
Cc5 G-4 |E1 H-1 A1F3 G-2 |a9 E-5 |R3 1-3 R13 1-6 R23 E-5 R33 E-1 TP1 1-4
C6 F-6 |E-2 G-1 A1lF4 F-2 |Q10 E-5 |R4 1-2 R14 H-5 |R24 F-4 R34 F-3 |TP2 G-3
c7 G-1 E-3 G-1 |Q1 J-3 ail F-5 |R5 H-3 [R15 G-4 |R25 G-5 |R35 E-3 |TP3 G-3
c9 E-1 E-4 F-1 Q2 1-2 Q12 F-5 |R6 1-3 R16 1-6 R26 E-6 R36 E-3 |TP4 E-4
CR1 1-4 E-5 F-3 |Q3 J-3 Qi3 E-2 |R7 1-3 R17 G-5 |R27 G-5 | R37 D-4 |VR1 J-1
CR2 1-4 E-6 G-3 |Q4 J-3 Q14 E-2 |R8 1-2 R18 G-5 |R28 F-3 |R38 D-4 |VR2 H-2
CR3 1-1

Figure8-7. Low Voltage Regulator (A1A%

812
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Table 8-3. Low Voltage Power Supply Troubleshooting Tips

Symptom

Suggested Checks
*Most common fault.

All supplies low or

high and unregulated.

Check ac input line voltage and position of
rear-panel SELECTOR switch (115 or 230V)
*Check + 100V supply and A1A2VR2.

(+100V supply is used as reference for —100V,
+15V, —12.6V supplies and A1A2VR2 provides
reference voltage for +100V supply).

One supply high and
unregulated with
high ripple.

One supply low.

Check comparator and series regulator.

Check for excessive current drain.
*Check comparator.

No output from one
supply.

Check fuse.

Check regulator.

(Supplies are current limited. Fuse will
not open due to shorted load.)

Open line fuse.

Check ac line voltage and position of
rear-panel SELECTOR switch.
*Check rectifier diodes.

Check filter capacitors.

Check power transformer.

Table 8-4. Low Voltage Power Supply Measurement Conditions

. Set controls as follows:
LINE power ON,
Plug-ins not installed.
Line voltage 115 Vac.
. All dc voltages are referenced to ground.

. All dc voltages measured with HP Model 1414A Auto Voltmeter.
(100 M2 input impedance).

. Voltages indicated on schematic remain approximately as
indicated when power supply is operated with HP Model
10133A Service Extender.
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A B C D E F

w2 (2) (4) (9) (6)
COAX  COAX COAX COAX COAX

Etched circuit boards have plated-through
component holes, This permits soldering
from either side of the board.

REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG Loc DESIG LocC DESIG Loc
c1i D-3 | L1 C-3 R6 C-3 R13 Cc-3
c2 D3 | L2 B-3 R7 D-3 | R14 B-3
J1 A-3 | R1 B-3 R8 D-3 | R1E B-3
Jz2 B-3 | R2 B-3 R9 D3 |Q1 B-3
J3 C-3 R3 B-3 R10 F-3 | Q2 C-3
J4 D-3 | R4 C-3 R11 F-3 | Q3 D-3
J5 E-3 RS Cc-3 R12 F-3 |Q4 E-3

182A-A-11

Figure 8-9. Sweep-Gate Amplifier (A8) Component Identification
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Model 182C
Circuit boards have plated through
component holes. This permits solder-
1 ing from either side of the board. A7 1

| 0. ‘ ()] CulieRSiSalgy 6
e - 7 LT G AT ARPEAER \

HEV N b - -

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG Loc DESIG Loc DESIG LocC DESIG LoC | DESIG Loc
c1 B-4 | C11 E-4 | CR6 D-3 | Q7 E-3 R10 B-6 R21 C-3
c2 c5 | C12 D-5 | CR7 E-4 | Q8 E-3 R11 B-6 R22 D-3
c3 B-5 c13 D-6 | CR8 E-3 R1 B-3 R12 B-6 R23 c-2
ca4 D6 | C14 B-2 | CR9 E-2 R2 B-3 R13 B-4 | R25 E-4
C5 B-3 C15 B-5 L1 E-5 R3 B-4 | R14 B-3 R26 c-4
C6 D-4 | C16 cC4 | a1 B-5 R4 B-5 R15 B-3 R27 E-4
c7 c-2 CR1 C-5 Q2 C-5 RS B-6 R16 8-3 | R28 E-3
cs8 Cc-2 CR2 c5 | a3 B-5 R6 B-5 R17 C-4 | R29 D-2
c9 C-3 | CR3 Cc5 | Qa4 c-6 R7 Cc-5 R18 C-4 | R30 E-5
c10 E-4 | CR4 cC5 | Qs B-4 R8 C-6 R19 Cc-4 | R31 E-5

CRS5 E-4 | Q6 CcC-3 | R9 c-6 R20 B-2 | R32 B-2

|182C—R-7

Figure 8-11. Gate Amplifier (A7) Component Identification



Model 182C
Table 8-5. Gate Amplifier Voltage Measurement Conditions

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

No signal input.

INT . e e e e e e e e fully CCW
SCALE ... .. e fully CCW
FOCUS . ..... ... . . e fully CW
POSITION .. ... . e i centered
EXT VERNIER ... ... ... ... . .. ... . ..... CAL
DISPLAY ... e . EXT
MAGNIFIER . .. ... . it Xl

2. All voltages are referenced to ground.

3. All voltages measured with HP Model 414A Auto Voltmeter.
(100 M2 input impedance).
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C D E F G H I J K

ough
Ider- A5

vard.

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG | LOC DESIG LocC DESIG | LOC DESIG | LOC | DESIG LOC | DESIG LOC DESIG Loc DESIG | LOC | DESIG LocC
21 F-3 | Ci14 E-3 | C28 H-4 | L2 G-5 | Q9 -3 R8 E-4 | R20 D-2 | R32 G-3 | R46 F-3 | R58 H-4
22 J-3 C15 E-3 | CR1 E-4 | L3 E-3 | Q10 -3 R9 E-4 | R21 E-2 | R33 G-3 | R47 F-3 | R69 -4
23 G-5 | C16 E-3 | CR2 F-3 | L4 E-3 | an H-5 | R10 F-4 | R22 E-2 | R34 H-3 | R48 G-3 | R60 J-3
>4 G-4 | C17 F-3 | CR3 G-3 | MPB 1-3 Q12 -4 R11 E-4 | R23 D-2 | R36 H-3 | R49 G-3 | R61 1-3
>5 J-4 c18 G-3 | CR4 G-3 |Q1 E-4 | Q13 -4 R12 F-4 | R24 E-3 | R37 H-3 | R50 G-4 | R62 J-3
6 E-4 | C19 J-3 CR5 H-2 | Q2 E-4 | R1 F-3 | R13 E-4 | R26 E-3 | R38 1-4 R51 G-5 | R63 G-5
=7 D-3 | C21 H-3 | CR7 J-3 Q3 E-3 | R2 G-4 | R14 E-4 | R26 F-3 | R39 J-3 R52 G-5 |81 D-3
-8 D-5 | C22 1-3 CR8 G-4 | Q4 E-3 | R3 J-4 R15 D-4 | R27 F-2 R40 H-3 | R63 H-5 | s2 D-4
: E-4 | C23 4-3 CR9 G4 | Q5 G-4 | R4 E-6 | R16 D-4 | R28 G-4 | R42 J-3 R54 J-4 s3 E-5
10 D-4 | C24 H-4 | CR10 G-4 | Q6 G-3 | RS o-4 | R17 E-3 | R29 G-4 | R43 -4 RE5 -4 sS4 D-3
>11 E-4 | C25 H-4 | CR11 J-4 a7 G-3 | R6 D-4 | R18 E-3 | R30 G-3 | R44 F-3 | R56 1-5 w2 K-4
212 F-5 | C26 J-4 J1 Cc5 |as H-3 | R7 E-4 | R19 E-3 | R31 G-3 | R45 F-3 | R57 J-4
213 D-3 | C27 I-5 L1 J-4
— .

Figure 8-13. Horizontal Amplifier (A5) C
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Table 8-6. Horizontal Amplifier Voltage Measurement Conditions

1

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

No signal input,

INT . e e fully CCW
SCALE. .. .. ... . fully CCW
FOCUS ... fuily CW
POSITION . ... e e centered
EXTVERNIER . ... ... . . i e CAL
DISPLAY . .. e EXT
MAGNIFIER . ... . . e e e X1
2. All voltages are referenced to ground.

3.

All voltages measured with HP Model 414A Auto Voltmeter
(100 M2 input impedance).
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Service

Circuit boards have plated throuc
component holes. This permits solde
ing from either side of the boar

REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG Loc DESIG Loc DESIG LOC
Cc1 E-4 DS1 D-1 R7 H-4 | R18 D-5
c2 D-5 | L1 E-5 R8 D-4 | R19 D-5
c3 E-5 | Q1 E-5 R9 H-4 | R20 D-3
ca E-5 | Q2 D-5 | R10 E-4 | R21 E-3
C5 1-4 Q3 H-4 | R11 E-5 R22 E-3
C6 -4 R1 J-3 R12 D-4 | R23 D-4
c7 E-3 R2 D-2 | R13 E-5 R24 D-3
CR1 D-5 R3 1-3 R14 D-5 | R25 D-2
CR2 D-5 R4 E-4 R15 D5 | 81 D-1
CR3 E-5 RS E-5 R16 D5 | s2 D-2
CR4 -4 R6 H-4 | R17 D-5 | w1 F-3
CR5 H-4

8-20

Figure 8-15. Control Module (A2) Cq
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Lo e

‘.

Ci
CC
A in
REF GRID | REF | GRID| REF GRID
DESIG | Loc | DESIG | LoC | DESIG | LOC
c1 F-3 | CR3 J3 | RS E-4
c2 D-3 | CRa H-4 | R6 E-4
c3 -6 | CRS F-5 | R7 1-4
ca -6 | CR6 G-5 | R8 G-5
Cs 5 | R1 F-1 | R9 -4
C6 -1 | R2 G4 | T1 H-2
CR1 H-4 | R3 F-4 | TP1 G-5
CR2 )3 | Ra F-3
—

822

Figure 8-17. H.V. Oscillator & Rectifier (A
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Table 8-7. High Voltage Power Supply Troubleshooting Tips

Symptom

Suggested Checks

No high voltage.

*Most common fault.
*Check oscillator power supply fuse located
on H.V. Regulator Assembly.
Check oscillator components: transistor, H.V.
transformer, diodes, etc.

Voltage too high.

Check H.V. Adjust.
Check regulator components and feedback loop.

*Typical case is increased resistance in regulator
feedback loop.

Voltage too low.

Check H.V. Adjust.

Check reguiator components and feedback loop.

Typical case is decreased resistance in regulator feedback
loop or CRT loading supply.

NOTE

Refer to CRT Intensity Troubleshooting
Tips for additional checks.
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182C -R-6

Figure 8-18.
H. V. Multiplier
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Table 8-8. CRT Intensity Troubleshooting Tips

Symptom Suggested Checks

*Most common fault.
Low intensity Check Intensity Limit Adj.
Check low voltage supplies.
Check High Voltage Supply.
Check Gate Amplifier and gate connection
to H.V. Oscillator & Rectifier assembly.
*Check CRT.
(See Notes for additional tips.)

High intensity Make checks listed for low intensity.
*Check H.V. power supply diodes.
Check CRT for grid-cathode leakage.

Check CRT for open grid circuit.
(See Notes for additional tips.)

Flickering intensity 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 for additional tips.)

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.
(Voltmeter input terminals must be isolated from ground, i.e.: floating, since grid and cathode
are at high voltage in relation to ground.) With INTENSITY control set for maximum intensity
(fully cw), 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 ahout 60V.

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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5 Al0 5

6 Circuit boards have plated through 6
component holes. This permits solder-
ing from either side of the board.

REF GRID REF GRID REF GRID

DESIG LOC DESIG Loc DESIG LoC
c1 E-3 | CR3 B3 | RS c-3
Cc2 E-3 | CR4 B-3 | R6 C-3
Cc3 D-3 | CRS B8-3 | R7 C-3
c4 E-3 | 1 C-3 | RB B-3
C5 A-2 | Q2 B-3 | R9 B-3
ceé D-3 | a3 B-3 | R10 D-3
c7 E-3 | R1 E-3 | R11 B-3
cs8 C3 | Rz D-3 | R12 A-3
CR1 C-3 | R3 E-3 | R13 Cc-3
CR2 C-3 | R4 D-3

182C - A-3

Figure 8-19. H.V. Regulator (A10) Component ldentification
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Table 8-9. H.V. Power Supply Voltage Measurement Conditions

1. Set controls as follows:

LINE power ON.
Plug-ins not installed.

No signal input

INT . ., fully CCW
SCALE .. .. ... fully CCW
FOCUS .. ... ... . fully CCW

. All voltages are referenced to ground.

. Low voltages measured with HP Model 414A Auto Voltmeter

(100 M2 input impedance).

. To measure high voltages use HP Model K05-3440A 1000:1

Divider Probe and HP Model 3440A Digital Voltmeter with
HP Model 3441A or 3444A plug-in.
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Jl

SWEEP {91_< I 17> ) UNBLANKING GATE
DL ¢ 18 > ) = CHOPPED BLANKING
INT_DISPLAY (035) | ¢ 5 19>
{a 2¢ %r‘o—):
s 21 > N F N
ALT TRIGGER - —2L 1 (6 22 >
ﬁ—( 7 23 >
_&—( 8 24 )—-—‘—0—‘:':_
{9 25 >
s vac - —8L 1L ¢ 0 26 >—11938) o 15 vac
MAIN SWEEP = - 27 > i1 <= —100 vDC
DELAYED swEEP =Y 1+ 12 28 >—1—2T — o 12,6 voc
DELAYED GATE -—Q——&—( 3 20 >t 19020 L L i5ync
MAIN GATE L8 P 30 > 1921 L 4100 voc
{10 {15 3l )——L < 30V P-P
s vac —» — 80 1 ¢ ¢ 32 > 1 1928) s yac
8

CONNECTIONS SHOWN FROM
PLUG-IN SIDE OF CONNECTOR

1g2c—-¢c -3

Figure 8-21. Horizontal Plug-in Connections, Schematic 8
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HEWLETT @ PACKARD

CATHODE-RAY TUBE WARRANTY

The cathode-ray tube (CRT) supplied in your Hewlett-Packard
Oscilloscope and replacement CRT's purchased from hp are
warranted by the Hewlett-Packard Company against electrical
failure for a period of one year from the date of sale. Broken
tubes and tubes with phosphor or mesh burns are not included
under this warranty, |f the CRT is broken when received, a
claim should be made with the responsible carrier. All warranty
claims with Hewlett-Packard should be processed through your
nearest Hewlett-Packard Sales/Service Office (listed at rear of
instrument manual).

We would like to evaluate every defective CRT. This engi-
neering evaluation helps us to provide a better product for
you. Please fill out the CRT Failure Report on the reverse
side of this sheet and return it with the defective CRT to:

Hewlett-Packard Company
1900 Garden of the Gods Road
Colorado Springs, Colorado 80907

Attention: CRT QA

To avoid damage to the tube while in shipment, please follow
the shipping instructions below; warranty credit is not allowed
on broken tubes.

SHIPPING INSTRUCTIONS

It is preferable that the defective CRT be returned in the
replacement CRT carton. If the carton or packaging material
is not available, pack the CRT according to the instructions
below:

1. Carefully wrap the tube in 1/4 inch thick cotton
batting or other soft padding material.

2. Wrap the above in heavy kraft paper.

3. Pack wrapped tube in a rigid container which is
at least 4 inches larger than the tube in each
dimension.

4. Surround the tube with at least 4 inches of packed
excelsior or similiar shock absorbing material; be
sure the packing is tight all around the tube.

Thank you,

CRT Department
5950-7124

HEWLETT-PACKARD COMPANY 1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO, U. 5. A.
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CATHODE-RAY TUBE FAILURE REPORT

DATE

1. HP instrument MODEL NO.

2. HP instrument SERIAL NO.

3.  CRTSERIAL NO.

4, Please describe the failure and, if possible, show the trouble on the appropriate CRT

face below.
- ™
. /
5. Warranty claimed ? Yes No
6. HP Sales/Service Office Repair Order No.

HEWLETT-PACKARD COMPANY 1900 GARDEN OF THE GODS ROAD, COLORADC SPRINGS, COLORADO, U 5 A




UNITED STATES

ALABAMA
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Memphis

TEXAS

PO Box 1270

201 E. Arapaho Rd.
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UTAH

2890 South Main Street
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VIRGINIA

PO Box 6514

2111 Spencer Road
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Hewlett-Packard (Canada Lid
11748 Kingsway Ave
Edmanton TSG DX5

Tel (403} 452-3670

TWE B10 831-2431

Hewlett-Packard (Canada) Ltd
B25 - Bth Ave , S W

Suite BO4

Ealgary

Tel {403 2624279

Hewletl Fackard (Canada) Ltd
837 € Cordova 5t

Vancouver &

Tel [604) 254 0531

Hewlett Packard Canaga Lid
513 Century 5t

Winnipeg

Ter 1204) 786 7SE1

TWX E10-671-3531

Hewielt Packard (Canada) Lig
2745 Outch Viltage Rd

Suite 210
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Hewlett Packard (Canadar Lid
1785 Woadward Or
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Tel (613) 255-6180, 255 6530
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Hewlett Packard (Canada) Ltd
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Tel (416) 677-9611
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Hewlet! Packard (Canada) Ltd
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Hewlelt-Packard (Canada) Ltd.
2376 Galvani Street
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FOR CANADIAN AREAS NOT
LISTED:

Contact Hewletl-Packard
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CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlet! Packard Argentina
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Lavalle 1171 -3

Buenos Aires
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Cable HEWPACK ARG

BOLIVIA
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BRAZIL
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Hewlett Packard Os Brasil
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Cable HEWPACK Rio de laneirg

CHILE
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COLOMBIA
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Calle Guayaquil 1248
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Cable HORVATH Quito

EL SALVADOR
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Apartaco Postal 1682
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Paseo Escalon 464947 Pisa
Tel 234460 233237
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GUATEMALA
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MEXICO
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J4E1103, Curunda,
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PARAGUAY
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Tel 25069, 4.6272
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PERU

Compafia Electro Medica 5 &
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FUERTO RICO

San luan Eleciromcs, Inc
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San Juan 00906
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URUGUAY

Fable Ferrando S A
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VENEZUELA
Hewlett-Packard de Venezuena

CA

Apartado 50933
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Los Ruices Marte
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Canle HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
IntérAmericas
3200 Hillview Ave

WX 810:373-1267
Canle HEWPACK Palo Alto
Telex 0348300, 034-8493
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EUROPE

AUSTRIA

Hewiell Farnarg Ges mbH
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PO Box ?
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Tel- 0222 33 64 06 1o 00
Cable HEWPAK vienna
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Mewlett Packard France
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LUXEMBURG

Hewlett Packard Benelus
SA NV
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1170 Brussels

Tel: 103 021 72 27 40
Cable PALOBEN Brussels
Telex 23 494

NETHERLANDS

Mewiett Packard Benelux N
Weerdestem 117
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NL Amsterdam. 1011

Tel 02042 77 77, 44 29 66
Cable PALOBEN amsierdam
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RWAY
Hewlett Packard Norge & S
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Box 143
N 1344 Haslem

PORTUGAL

Telectra Empresa Tecnica de
Equipamentos Electricos Sart
Rua Kodnge da Fonseca 103
PO Box 2531

P Lisbom |

Tel (19 6B &0 72

Cable TELECTRA Lisbon

Telex 1598

SPAIN

Hewlell Packard Espancia 54
seres Mo B

£ Madrid 16

Tel 458 26 00

Telex 21515 hpe

Hewlett Packard Espafcia S A
Milanesago 71 23

E Barcelgna 17

Tel (3 203 62 00

Telex 57603 hobe &

SWEDEN

Hewlett.Fackard Sverige A8
Emighetsvagen 1 3

Fack

5 161 20 Bromma 20

Tel (DB: 98 12 50

TURKEY

Telekom Engineering Buieau
Sagiih Sok Mo 1571
Ayaspasd Beyoglu

PO Box 437 Beyor'y

R Istanbul

Tel 49 40 4

Cacle TELEMATION Istambu!

UNITED KINGDOM
Hewlett Packard Lid

224 Bath Road
GEB Steugh, 5L1 4 DS, Bucks
Tel Sleugh (07531 33341
Cabie HEWPIE Sleugh
Telex B48413
Hewlett Packard L1d

The Grattons
Stamiord New Road
GB Altrincham, Chesmire
Tel (D) 928 9021

Teler G5BDGS

Hewlett-Packard L10°s registered
address for VAT purposes
only

0, Finshury Pavement

llnlll! EC2AISK

Ne 650557

Cable:
Stocknoim

Telex 10721

Hewletl-Fackasd Su!l:! Lul

Hagakessgatan 9C

5431 41 Mbindal

Tel (0311 27 68 00 01

Teles Via Bromma

SWITZERLAND
Hewlett Packard (Schweiz AG
a

2

PO Box 64

CH-8952 scmlerrn Illch
Tel (D11 58 18 2

Cable HPAG CH

Telex 53913 hoag ch

Hewlett Packard (Schweir) AG
9 Chemin Louis-Prctet

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett Packard Cesmb H
Handelska 521

0 Box 7
& 1205 Vienna
Ph: (0222) 33 66 06 ro 09
Cable WEWPACK Yienna
Telex 75923 hewpak a

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard § &

Aue du Bois du Lan 7

PO Box 85

CH:1217 Meyrin 2 Geneva
Switzerlang

Tel (022) 41 54 00

Cable MEWPACKSA Geneva

CH 1214 Vermer—Gentva Telex: 2 24 88

Teles G048 ;f;;;‘w;,:;:'“ Cable WEWPIE Slough Tel (02) 53 83 60 Tel (022 41 4850
Hewisth I'lelu-ﬂ Frange Tel 10211) 63 80 31/38 Teles 838413 Telex 16621 honas n ‘C'Tl!. ;I}E\;’:;CISQ G;n!ui
Agenee Ri Tetex B5/86 531 hodd d Hewlett-Backard Ltd elex: npsa ci
0 der Eiroits The Graftons
F.69321 Lyon Cedex | Stamford New Rosd
hl (78] 42 63 45 Altrincham, Cheshire

HEWPACK Lyon Tel (DE1) 928-5021
I‘llu 3617 Telex GEBOGE
AFRICA, ASIA, AUSTRALIA
ANGOLA ETHIOPIA Blue Star, L The Electromics Instrumenta- TAIWAN

Telectia Emaresa Tecmica
de Ecupamentos Electaicos
L

SAR

Rua de Barbosa, Rodeigues
421 .01

PO Box GAET

Lusnda

Cable TELECTRA Luanda

AUSTRALIA
Hewlett Packard Australia

Ply Lig
2?'& Weir Streel
n IS, 3146
\lu:loui
Tel 20-1371 {§ hines!
Cable MEWPARD Melbourne
Telex 31 024

Hewleft Packard Austrabia
Ply. L1d
31 nmur Street
e,
Few South Wales 2073
Tel: 44% 656
Telex 215
Cable H(wpnn Sydney

Mewiell Packard Austialia
Ply Lid

97 Churchill Road

Prospect 5087

South Auctral

Tel 43 8151

Cable HEWPARD adelaide

Hewlett Packard Austratia
Py L1d

Casablanca Buildings
196 Adelaide Tereace
Ferth, W a 6000

Tel. 35 6800

Cable WEWPARD Perth

Hewlett Packard Ausiralia
Py L
10 Woalley Steeet
PO Box 191
Dickson AC T 2602
Ter 498194
Cable WEWPARD Canberes aCT

Hewlett Packard Austraia

ty L

Ind Flgor 49 Cregory Terrace
Brishane, Queensland 4000
Tel 29 1544

CEYLON

United Electncals Ltg

PO Box 681

&0, Park 50

Colombe 2

Tl 76695

Cable HOTPOINT Colombo

CYPRUS

Kypromcs.

19 Gregonios & Xencpouirs Road
P D Box 1057

Y Hicosia

Tel 45628/2%

Cable KYPRONICS PAMDEHIS

African Salespower £ Agency
Private Ltd, Co

P O Box 718

58/59 Cunmingnam 51

Addis Ababa

Tel: 12285

Cable ASACO Addissbaba

HONG KONG

Sehmidt & Co (Hong Kong) Lid
B0 Box 297

Connalight Centre

35th Floor

Conrmaught Road, Central

Hang Keng

Tel 240158 232715

Telex HX3766

Cable SCHMIDTCO Hong Komg

INDIA

Blue Star Lod
Kasturi Buildings
Jamshedp Tata R
Bombay 400 020
Tel S0 21
Telex 3751
Caple BLUEFROST

Blue Star Lid

Sahas

A14 7 Wir Savarkar Marg
Prabhadew

Bombay <00 025

fel a5 78 87

Teles 4093

Cable FROSTRLUE

Blue Star Ltd
Band Box House
Prabhadeus
Bombay 200 025
Tel a5 1301
Telex 3751
Cable BLUESTAR

Blue Stae LIg
14 40 Ciwil Lines
Kampur 208 001

Tel 6 &8 B2
Cable BLUESTAR
Blue Star Lig

7 Hare Slreet
PO dox 506
Calcutta 700 001
Tet 220131
Teles 655
Cav'e BLUESIAR
Blue Star Ltd
Blue Star Howse
4 Ring Ruad
Lapar Nagar
New Delhr 115
Ter G232 76
Teler 2463
Cable BLUESTAR

02

Blue Star Ltd

Bige Star House

11 11A Magarath Road
Bangalore 560 075

Tel 55668

Telen 430
Cable BLUESTAR

117 1
Sargjini Dewi Road
secunderabad 500 003
Tel 76391,77393
Caple BLUEFROST
Telex 459
Blue Star, Lid
23-24 Second Line Beach
Madras 600 001
Tel 23954
Telex 37%
Cable BLUESTAR

Blee Star Ltd
Nathra; Mansions
2md Floor Bistupur
hnll\!lnl 31 00
fel 38

Cabte RLUESHI
Teles 240

INDONESIA

Bah Bolon Teading Coy WY
ah Mesdeka 19
Bandung

Tel 2915, 51560

Cable 1LMU

Telex 8 BOS

IRAN

Mults Corp Interastional Lid
Avenot Soraya 130

PO Bex 1212

IR Teheran

Tel 831015 38

Catle MULTICORF Temran
Teles 2893 MCI TN

ISRAEL

Electromes & Engineenng
Div. of Motarala Israel Lig

17 Aminatav Street

Tel-Aviv

Tel: 36541 (3 lines;

Cable RBASTEL Tel dwiv

Teles 33569

JTAPAN

Yohkogawa Hewlelt Packard Ltd
Ohashi Building

159 1 Yoyog!

Shibuya ku, Tokys

Tel 03 370 2281/92

Telex 232 2024YHP

Cable YHPMARKET 10K 23 723

okogawa Hewlett Packard Lie
el Ibarag Biag

228 Kasuga

Tbarag: Shi

Osava

Tel (D726, 23 1641

Teles 5332 3RS YHP OSARA

Yokegawa Hewlett Packard L1a
Nakamo Building

Na 34 Kamisasanima cho
Nakamura ku, Nageya City

Tel ‘D521 571 5171

Yokogawa Hewlen! Packard Ltd
Nitte Blag

742 Shinohara Kita

Hehoky ki

Tokohama 227

Tel: 045.432.1504

Telen 387 3704 YHP YOK

Yokogawa-Hewlett-Packard Ltd
Chuo Bldg

Rm E03 3

2 Chome:
1ZUMI-CHO,

Mita, 310

Tel 0292:25-7470
KENTA

Kenya Kinetics
PO Bex 18311
obi, Kenya
Tel 5772

Cable PROTON

KOREA

American Trading Company
Korea

1FQ Box 1103

Dae Kyung Bldg . 818 Floor

107 Sepong Ro

Ghongro-Xu, Seoul

Tel (4 lines) 73 8924 7

Cabie AMTRACO Seoul

LEBANOM
Constantin £ Macndis

Tel: 220846
Cable FLECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd

2 Loreng 13764

Sectian 13

Petaling Jaya, Selamgar

Cable MECOMEB Kuala Lumpus

MOZAMBIQUE

AN Goscalves, Lta
162 av O Lus

PO Box 107
Lourence Marques

fel 27091, 27114
Telex 6 203 Negen Mo
Cable NEGON

MNEW ZEALAND
Hewlett-Packaed (N1 L1d
94 96 Duxon Street

PO Bee 9443

Courtenay Place

Wellinglen

Tel 59559

Tetex 3858

Cable HEWPACK Wetlinglon

Hewletl Pachard (N2 Lid
Pakuranga Profession3l Cenlre
267 Panuranga Highway

Bor 51002

Pasurangs

Tel 569 651

Cable HEWPAGK Auchiand

NIGERIA

The Efeciromcs instrumenta
nons Lid (TEIL)

144 Agege Motor Rd

PO Box 6545

Mushin

Lagos
Canle THETEIL Lages

tiges Lt (TEIL)
164h Floor Cocoa House
PMEB 5407

Ibadan

Tel 22325

Cable THETEIL Ibadan

PAKISTAN

Mushko & Company, Ltd
Ogsman Chambers
Abdullah Haroon Road
Karachi 3

Tel 511027, 512927

Cable COOPERATOR Harachi

Mushke & Company, Lig
8B, Satellite Town
Rawalpindi

Te! 41924

Catle FEMUS Rawalpinds

PHILIPPINES

Electromer Inc

&ih Floor, Amalgamated
Develcpment Corp Bldg

Ayala Avenue. Makat, Rizal

CCPO Box 1028

Makat, Rizal

Tel 8618 87, 87 76 17,
87 86 B8, 87 1845 BB 91 71
B83-81 12, 838212

Cable ELEMEX Mam'a

SINGAPORE

Mechanical & Combustion
Enginesning Comaany Ple
Lid

10 12 Jalan Kilang
Red Hill industrial Estate
Singapore, 1

Tel 647181 (7 lines)
Catie MECOMB Singapere

Hewlett Packaid Far £ast
Area Mlice

PO Box 87

Alexandsd Post Difice
Simgapore 3

Tel 633022

Cable HEWPACK SINGAPORE

SOUTH AFRICA

Mewlett Packard South Africa
APLY .

Hewlett Packard House

Daphag Street Wendywood

Sandlan Transvaal 2001

Tel 207641 (five hines)

Hewlert Pachard South Africa
Py, Lt

Breccastie Howse

Bree Street

Cape Town

Tel 76941/2/3

Cable HEWPACK Cape Town

Peles 0906 CT

Hewlett Packard South Africa
Py

£31 Ridge Road Durban

PO Box 59

Overpart, Natal

Tel 88 GO

lelex 567954

Cable HEWPACK

Hewlett Pachard Taiwan
39 Chung Shiae West Road
Sec

Owerseas Insurance

Eer; Bigg. th Floer

'lel 3!9|sn 1.2, 375121,
240-

Telu tPua HEWPACK
Cable HEWPACK Taipes

THAILAND
UNIMESA Co , Lt
Chenghoinee Building
56 Suriwongse Road

Banghkek

Tel 37958, 31300, 31307,
I

Cable UNIMESA Banghok

UGANDA

Uganda Tele-Electnic o L1d
P O. Box 4445

Kampala

Tel: 57279

Cable COMCO Kampala

VIETNAM

Pemnsular Teading Inc

PO Box M3

216 Hien-Vusng

Saigan

Tel 20 803, 93398

Canie FENTRA SAIGON 242

ZAMBIA

R Tulbury rlambea’ Ld
PO Box 2797

Lusaka

Zambia, Central Atrica
Tel 73793

Cable ARIAYTEE. Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:

Hewlett Packard

Co ordination Office dor
Mediterianean and Middle
East Operations

Fiazra Marconi 25
100144 Rome-Eur Italy
Tel (6 59 40 29

Cable HEWPACKIT Rame
Teler 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard
Export Trade Company
3200 Hillview Ave
Palg alts California 94308
Tel 415" 126-7000

iFeb 71 493-1501%
TWE 310 373 1267
Capre HEWPACK Palo Alfg
Telex 034 B30, 034 8493

E 7y
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