2
%
&
bt
I

{1

0SCILLOSCOPE
180C/D

HEWLETT PACKARD

0/3081 dH



|

OPERATING AND SERVICE MANUAL

MODEL 180C/D
OSCILLOSCOPE

{including Options 002, 003, 007, 010, 011, 013,
580, 602, 607, 611, 631, H03, and H51)

SERIAL NUMBERS
This manual applies directly to instruments with serial
numbers prefixed 1351IA (180C), 1340A (180D), and
1341A (180D-Hb/1):

With changes described in Section VII, this manual also
applies to instruments with serial numbers prefixed from

11254 through 1315A and 1434A.

For additional information about serial numbers, see
MANUAL IDENTIFICATION AND CHANGES in Sec-

tion L
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Manual Part Number: 00180-90935.
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MANUAL CHANGES

MANUAL IDENTIFICATION —eeone

Modei Number: 180C/D
Date Printed: AUG 18786
Part Mumber: (0180-80935

This supplement contains importantinformation for correcting manual errors and for adapting the rnanual
to instruments containing improvements made after the printing ‘of the manual.

To use this supplement:
Make all ERRATA corrections.
Make all appropriate serial number related changes indicated in the tables below.

e Serial Prefix or Number Make Manual Changes e e= Serial Prefix or Numhber s Make Manua! Changes e

1447 A 180C) 1
1446A (1800) 1
1504A  (180D-HE1) 1

A NEW ITEM

& CHAMGE

ABT1: Change HP Part No. and Mfr Part No. to 00180-80802.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When
requesting copies quote the manual identification information from your supplement, or the model number and print date from the
title page of the manual.

18 February 1977 ‘
Page 1 of 1 HEWLETT @ PACKARD

Printed in U.S.A.



SAFETY SUMMARY

The following general safety precautions must he observed during all phases of operaiion, service,

and repair of this instrument. Failure to comply with these precautions or with specific warnings

eisewhere in this manual violates safely standards of design, manufacture, and intended use of the
insirument. Hewlett-Packard Company assumes no llability for the customer’s failure fo comply

with these requirements,

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must he connected 1o an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
10 two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outiet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

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

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments {(implosion).
To prevent CRT implosion, avoid rough handling of jarring of the instrument. Handiing of the CRT shall
e done only by qualified mainienance perscnnel using approved safety mask and gloves.

5O NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

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

DANGEROUS PROCEDURE WARNINGS.

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

WARNING

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

88-2-1/76
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General Information
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Figure 1-1. Models 180C and 180D Oscilloscopes
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Maodet 180C/D

General information

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and service infor-
mation for the MHewlett-Packard Maodels 180C and 180D
Oscilloscopes. The manual is divided® into eight sections,
each covering a specific topic or aspect of the instrument,
All schematics are located at the rear of the manual and
can be unfolded and used for reference while reading any
part of the manual,

1-3. This section contains complete instrument specifi-
cations, a description of features, warranty information,
data for manuat and instrument identification, and infor-
mation 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 Modet 180C/D- {Figure 1-1) is a solid-state, light-
weight iaboratory and general-purpose nscilloscope with
plug-in capabilities. The instrument is designed to display
compiex high frequency waveforms and to measure
alternating and direct-current voltages. Complete instru-
ment specifications are given in Table 1-1.

1.6. The Model 180C is a cabinet type instrument with a
built-in tift stand, convenient carrying handle on top, and
feet mounted on both bottom and rear for either bench or
upright operation.

1-7. The Model 180D is a rack type instrument with a
built-in tiit stand and bottom-mounted feet. 1t may he
sench operated or rack mounted. Figure 1.3 provides the
outiine dimensions.

1-8. A CRT accelerating potentiai of 15 kV. provides
bright visuat display and high photographic writing speeds.
This simplifies the measurement of low duty cycle signals.

1-9. The Model 180C/D has solid-state circuitry through-
out for minimum size and weight with maximum reliabil-
ity. Power consumption, with plug-ins, is less than 110
watts at normat line voltage. The instrument is convection
cooled and designed to operate within specifications at
terhperatures between 0°C and 55°C with up to 95%
relative humidity at 40°C.

1-10. Al power supplies, a dusl output calibrator, hori-
zontal ampiifier, gate amplifier and the CRT are contained
in the instrument, Operation at sither 116V or 230V ac
is selectable by a switch located on the rear panei of the
oscilioscope.

1-11. Located on the vear panel are connectors for time
hase output of main and delayed gate, and main and
delayed sweep signals. Connection for input of an external
signal for intensity modutation (Z-axis input) is also pro-
vided at the rear panei.

1-12. The Model 180C/D is designed 1o operate with s
number of different piug-ins. Presently available plug-ins
provide a wide choice of operating capabilities such as wide
handwidth, dual or four channel operation, single or
delayed sweeps and sampling or time-domain reflectormeter
aperation,

1-13. To facilitate servicing, the modular power supply
may be disconnected and removed from the instrument
for access to ali components. |t may also be operated from
the built-in extender cable to simplify and speed up main-
tenance,

1-14. A calibrator provides a sguare-wave signal of approx-
imately 1 kHz with a risetime of less than 3 usec. The
calibrator output is available at the front panel at ampli-
tudes 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 1o compensate divider probes.

115, The oscilioscope horizontal amptifier accepts sweep
signals from the time base plug-in or an exiernal source. -
The external input bandwidth is dc to 5 Mtz dccoupled,
and 5 Mz to 5 MHz ac-coupled.

1-16. Three horizontal deflection factor ranges are front
panet setectable: 1 V/div (X1} £B%, 0.2 Vidiv (Xb}
5%, and 0.1 V/div (X10) #8%. In addition, a vernier
controi provides continuous adjustment between ranges
for external inputs, The maximum external input’level is
300 Vdc, ac-coupled, with a dynamic range of =20V,

1-17. A heam finder pushbutton control assists the
operator in rapidly bringing a displaced beam on screen.
Its use increases intensity and reduces vertical and hori-
zontzi amplifier gain to quickly locate trace position.

1-18. CATHODE-RAY TUBE.

1-19. The Model 180C/D used a post-accelerator alumi-
nized CRT with an eight by ten division display area.
Each division equals 1 cm, and 0.2-div subdivisions are
provided on the major axes. The graticule is internal to
the CRT which eliminates display parallax. A safety face-
plate is fitted to the front of the CRT for operator
protection. ' '

1.20. The standard CRT supplied has P31 phosphor. Other
phosphors with or without internal graticuie are available.

1-1



Generai Information

Refer to Section VIl of this manual for information on
available phosphors or contact the nearest HP Sales/Service
Office regarding special CRT requirements.

1-21. WARRANTY,

1.22. This instrument is certified and warranted as stated
on the inside front cover of this manual.

1-23. In all correspondence with a Hawlett-Packard Sales/
Service Office concerning an instrument, reference the
complete serial number and model of this instrument,

The war?anty may be void for instru-

ments having a mutilated serial number
1ag.

1:24. INSTRUMENT IDENTIFICATION.

1-26. Hewlett-Packard uses a serial number for instru-
ment 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 particu-
lar instrument in the series. The serial number appears on
a plate located on the rear panel.

SERIAL PREFIX NUMBER SERIAL SUFFIX NUMBER

—~ 7

o|(mrime Jo
. A\

A)
COMPLETE SERIAL NUMBER

7T0C0- A-21

Figure i-2. Instrument 1dentification

1:26. MANUAL
CHANGES.

IDENTIFICATION AND

1-27. The information in this manual applies directly to
instruments (as manufactured) with a serial prefix as in-
dicated 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 VI of the
manual, will describe the changes necessary to adapt this
manual to provide the correct information.

1-2
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1-28. Technical corrections {if any} to this manual due to
known errors in print are calied Erratz.and are shown on
the manual changes sheet. Also shown are changes in parts
which are applicable to all instruments should replacement

become necessary. These are indicated as preferred replace-
ment parts,

1.28, For information on manual coverage of any HP
instrument, contact the nearest HP Sales/Service Office
{addresses are listed ai the rear of this manual).

1-30. ACCESSORIES FURNISHED.

1.31. The Modei 180C/D is eauipped with a screen mesh
contrast filter. The filter snaps into place under the tight
shield to provide greater contrast and improved viewing
under ambient light conditions. 1t may be removed if
preferred.

1.32. A detachable power cord is supplied with each
instrument. The three-conductor power cord and instru-
ment receptacie conform to international Electrotechnical
Commission {IEC) safety standards.

1.33. The Model 180D is suppiied with all parts and hard-
ware required for rack mounting. Refer to Section H of
this manuai for instatlation infarmation.

1.34. Two probe hangers are furnished with each osciiio-
scope. Moadet 180C hangers are factory instalted while
probe hangers for the Model 1800 are furnished for user
installation.

1-35. AVAILABLE ACCESSORIES,
1-36. MOBILE TEST STANDS.

1-37. A series of mobile test stands are available for the
Models 180C and 180D. The Model 10028 Testmobile
is intended for use with the cabinet Model 180C. The
Model T117B Testmobile is intended for use with rack-
model instruments such as the Mode! 180D.

1-38. COVERS.

1-39. A front-panet cover of fiberglass material, HP Model
101668A, can be used to provide front-panel protection
for the cabinet Model 180C, and a metal cover for the
rack Mode! 180D is available as HP Part No. 5060-0437.

1-40. CAMERAS.

1-41. The HP Model 187A is a general purpose camera
with an electronic shutter and an optional ultra-violet
light which illuminates internal graticules, providing ac-
curate recordings of oscilloscope displays. The film back
can be moved through 11 detented positions for multiple
exposures and the continuous reduction raiio ailows the
entire fiim area to be used. Model 197A is supplied with a
Polaroid pack fiim back for Type 107 film. Interchange-
able backs on Modei 197A aflow selection of either Pol-
aroid Flat Pack {(Mode! 10353A), or Graflok 4x5-inch
(Model 10352A).
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General Information

Table 1-1. Modei 180C/D Specifications

CATHODE- RAY TUBE AND CONTROLS

potential; aluminized P31 phosphor.

photographs.

CoNntrods.

INTENSITY MODULATION (External input)

intensity.
Input R: approx bk ohms.
Maximum Input: $20V {dc + pk acl.

PHOTOGRAPHIC WRITING SPEED: 1500 cm/
usec. Measured using 10,000 ASA fitm without
film fogging and a camera with /1.3 lens, and &
1: 0.5 object-to-image ratio. Writing speed may

techniques, P11 phosphor and faster camera
tenses.

CALIBRATOR

into 21 megohm; accuracy, £1%.
HORIZONTAL AMPLIFIER
EXTERNAL INPUT
MHz ac-coupled, .

cantinuous adijustmenti hetween ranges.
Dynamic Range: $20V.

TYPE: post accelerator, approx 15 kV accelerating

GRATICULE: 8 x 10 div intarnal graticule, 0.2 div
subdivisions on major axes, {1 div =1 em.} Front
panel recessed screwdriver adiustment aligns trace
with graticule, Scale control Hluminates CRT
phosphor when viewing with hood or taking

BEAM FINDER: returns frace to CRT screen regard-

less of setting of horizontal, vertical, or intensity

Input: approx +2V, 280 ns pulse width (<10
MHz sine wave! will biank trace of normal

be increased substantiaily by using film fogging

TYPE: approx 1 kHz sguare wave, <3 usec risetime,

VOLTAGE: two outputs, 250 mV p-p and 10V p-p

Bandwidth: de o B MHz de-coupled; BHz 1o b

Deflection Factor: 1 V/div, x1; 0.2 W /div, xb;
0.1 V/div, x10; accuracy +5%. Vernier provides

Maximum input: 600 Vde lac-coupled input),

Input RC: approx 1 megehm shunted by approx
30 pfF.

INTERNAL SWEEP
Magnifier: x8, x10, accuracy £5% {with 3% ac-
curacy time base).

QUTPUTS

Four rear panel, emitter follower outputs provide
main and dalayed gates, main and delayed sweeps,
or vertical and horizontal outputs when used
with TDR/Sampling plug-ins. Maximum current
available, +3 mA. Quiputs will drive impedances
of 221000 ohms without distortion.

ENVIRONMENT

{Mainframe operates within specifications over the
following ranges.)

TEMPERATURE: 0 t0 55°C,
HUMIDITY: to 95% relative humidity to 40°C.
ALTITUDE: to 15,000 ft.

VIBRATION: vibrated in three planes for 15 min
each with 0.010 in, excursion, 10 to 55 Hz.

GENERAL

POWER: 115 or 230V, £10%; 48 to 440 Hz; normal-
Iy </110W with plug-ins at normal line. Maximum
mainframe power, 200 VA,

DIMENSIONS:
Cabinet Model 180C: 7-7/8 in. wide, 11-3/8 in.
high, 21-1/4 in. deep behind panel (200 x 289
x 540 mm]}.
Rack Model 180D see outline drawing.

ACCESSORIES FURNISHED: 7-1/2 £t power cord;
kiue eontrast filter {(HP P/N 5060-05648) rack
mounting hardware and 2 probe holders (HP P/N
5040-0464} are also supplied with 1800 Rack
Modei.

OPTIONS

efer 1o Section VI for listing of options.

1-3
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HOTES: b 163 (425) e
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Figure 1-3. Model 180C and 180D Dimensions

1.42. The HP Model 123A {with 10369A Adapter) is an
sconomical, easy-to-use camera for general purpose ascil-
toscope photegraphy which uses standard Polaroid flat-
pack self-processing film. Most oscifloscope photographic
applications can be solved with this camera.

1-4

1.43. SERVICE EQUIPMENT,

1.44. Eor ease of calibration and maintenance, the HP
Miodel 104078 Plug-in Extender can be obtained. It pro-
vides for removat of the vertical and time base plug-ins
from the oscilioscope mainframe and exposes components
and adjustments of the plug-ins for servicing.



Modet 180C/D General Information

1-45. OTHER ACCESSORIES, 1-47. Cameras, probes, viewing hoods, terminations and

other accessory items are available for specialized require-
ments, information on these and the above described ac-

cessories may be obtained from HP Sales/Service Offices
listed in the rear of this manual.

1-46. Additional RFi shielding for the CRT display can
he obtained by using the Model 10178A Metal Mesh
Contrast Filter in place of the filter supplied,

Table 1-2. Reference Designators and Abbreviations.-

REFERENCE DESIGNATORS
A = assembly E = misc., glectrical part P = plug U = integrared circuit
AT = attenuator, £ = fuse = power supply {unrepairable}
resistive termination  FL = filter Q = tronsistor v = vacuum tube, nean
B = motor, fan H = hardware R - . buib, photocet, ete,
BT = batter J = Jack st va = voitage regul
¥ RT = th : t gulator
o] = eapacitor K = relay - thermistor {diode)
cp = goupling L = inductor 5 = mwiteh w = cable
CR = diode LS = speaker T = transformer X = spcket
DL = delay iine Y] = meter T8 = terminal board M = erystal
0g = device signaling {lamp) MP = mechanical part TP =- fest point Z = network
ABBREVIATIONS
~9 N N
A = ampaeare(s} FET = field-effect n = nanc (10 7) rft = radio frequency
ampt = ampiifier(s) transistor(s) ne = normally closed interference
assy = asgembly no. = narmally open rms = root mean sguare
ampitd = amplitude 9 ngn = negative-positive- v = rgyerse working
G = giga (107} negative voltage
bd = poard{s) and = ground(ed) ns = npanasecand
bp = bhandpass , SCR = silicon controlleg
_ 2] = hernrylies — i3 rectifier
< = centi (169 hr = hour{s} pc - p:-ci:tf(a:jotetc)hed) sec = second(s)
C = garbon HP = Hewlett-Packard P gircuit(s) Eids] = standard
cow = counterciockwise Hz = hertz ok = peak
COax. = copaxial ' - e . trmr = trimmer.
caef = coefficient if, = intermediate freq, ane ig:i;:z negative ~5
com = cammen intl = internal p/o = part of u = micra-{(10 )
CRT = cathode-ray tube : PR = usec = microsecond
N o 3 - = peak-to-peak
ow = clockwise k = kile (107) prgm = program
. pry s N ' = volts
o = deci (10 1} ih = pound(s) Sg‘a;;;;\(vse)rse var = variable
fo351 = decibel ipf = jow-pass filter{s) A
ns = picosecond, w/ = with
ext = gxiernal m = milli{‘iO*Z) pwv = DE?K waorking w/a = without
M = mega {10} voitage wiv = working inverse
F = farac(s} ms = millisecond rf = radic frequency voltage
’ 3/70

1-8/1-8



Modet 180C/D

instatlation

SECTION I
INSTALLATION

2-1. INTRODUCTION.

2.2 This section of the manual contains inspection and
instailation procedures for the Madel 180C/D Oscillo-
scope. 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, mechanical-
ty and electrically, prior to shipment. On receipt, inspect
it for any mechanical damage which may have occurred
during shipment and test the electrical performance.

2.5. Check for physical damage such as bent or broken
parts and dents or scraiches. 1f damage is found, refer to
the recommended claims procedure. Retain the packaging
materiai for future use.

2.6, Check the electricai performance of the instrument
as soon as possible after receipt. The performance check
is contained in Section V of this manual. This check wil
verify that the instrument is operating to the specifications
tisted 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. !f the instrument does not
operate as specified, refer to the recommended claims pro-
cedure,

2-8. CLAIMS.

2.9. |If physical damage is found or if the nstrument
is not within specifications when received, notify the
carrier and the nearest Mewleit-Packard Sales/Service
Office immediatety. 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 Hewleti-Packard
instrument is on the inside front cover of this manual.
Contact- the nearest HP Sales/Service Office for infor-
mation and assistance with warranty claims.

2-11. REPACKING FOR SHIPMENT.

2-12. 1f the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office, attach a tag to it showing
owner's name, address, instrument model number and
serial number, and a description of the service required.

2.13. Use the original shipping carton and packaging
materfals for reshipment. If they are not avaiiable, the

HP Sates/Service Office wiil provide information and
recommendations on material to be used.

2-14. PREPARATION FOR USE,

2-15. POWER REQUIREMENTS.

2.18. The standard Model 180C/D requires a 115V or
230V :10%, single-phase, 48 to 440 Hz power source
capable of supplying 200 VA maximum or approximately
110 watts at normal line voitage with plug-ins installed,

2-17. 115V OPERATION. This instrument, as shipped,
is ready for operation on 115V ac. Before applying power,
check the rear-panel slide switch, labeled SELECTOR, for
proper position. It should be set so the legend 118 is
visible, Check the fuse to determine that it is the proper
value to provide protection for 11BV operation of the
instrument.

2.18. 230V OPERATION. If the instrument is to be
operated from a 230V ac power source, set the rear-panel
SELECTOR siide switch to 230. Replace the fuse with the
proper vaiue for 230V operation.

2-19. THREE.CONDUCTOR POWER CABLE.

2-20. This instrument is equipped with a three-conductor
power cable that, when connected to an appropriate .
receptacie, grounds the instrument through the offset
pin. The power cable reauired depends on the ac input
voltage, and the country in which the instrument is to be
used. Figure 2-1 iilustrates the standard power receptacle
{wall outlet) configurations that are used throughout
the United States and in other countries. The HP part
number shown adjacent to each receptacle drawing is
the part number for & power cable equipped with a
mating plug for that receptacle. {f the appropriate
power cable is not included with the instrument, notify
the nearest Hewlett-Packard Sales/Service. Office and a
replacement cable will be provided.

8120-0696

8120-2296

8120-1692 8120-1703 8120-1521

1600A-086-06-T6

Figure 2-1. Power Receptacies

2-1



Installation

2.2%. When operating the Modet 180C/D from a two-
contact power outlet, use a three-conductor to two-
sonductor adapter. Praserve the safety feature by ground-
"ing the adapter flexible (third) lead. A suitable three-pin
to two-pin adapter is available from Hewlett-Packard.
Order HP Part No. 1251-0048,

2.22. INSTRUMENT MOUNTING,

2.23. The Model 180C is intended for bench use. it has
a buitt-in tilt stand and feet mounted on both bottom and
rear for bench or upright operation,

2.04. The Model 180D is intended for either bench or
rack use. it has a built-in tilt stand and feet mounted on
the bottom for bench use. |t may be rack mounted as
described below.

225 BENCH USE, To use the tilt stand, lift the front
of the instrument or place it vertically on the rear fest.
The tilt stand is foided and locked into place against the
cahinet bottom cover, Hold the instrument steady and
squeeze the two tilt stand legs together to release them
from the jock. Pull the stand toward the front of the
instrument. When fully forward, release the legs and
they wilt lock into position. The tilt stand will support the
instrument with the front elevated.

2.26. RACK MOUNTING. A kit for converting the Model
180D to a rack mount configuration is supplied with each
instrument. Instructions for making the conversion are
given below. See Figure 2-2 for parts identification.

BOTTOM PANEL—_ / >
=<

/

TILT STAND

FOOT BUTTON

PLASTIC FOOT

TRIM STRIP @ Edh

{ ADHESIVE BACK) TTRf o 154 .
FSIVE ) .}gj@‘? T\RACK MOUNTING FLANGE

Model 180C/D

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

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

c. Attach rack mounting flange in space where trim
strip was removed {use screws provided with kit). Large
noteh of flange should be positioned at bottom of instru-
ment.

2-27. INSTRUMENT COOLING.

2-28. This instrument does not require forced-air-cooling
when operated at room temperature or between 0 and
+85 degrees C. Normal air circulation will maintain a
reasonable operating temperature within the instrument.

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

2-30. CONTRAST FILTER.

2.31. The contrast filter is designed to be easily removed
from the CRT bezel. Use of the contrast filter provides
comfortable viewing when the instrumeni is operated in
normai and high ambient light.

TOOOHE-B—19

' Figure 2-2. Rack Mount Procedure

2-2
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Instatlation
2.32. The contrast filter is located behind the light 2.35. iNSTRUMENT COMPATIBILITY.
shield. When a camera is attached for use, removal of
the filter may be desirabie. 2.36. The Model 180C/D 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

2.33. To remove the plastic light shield, squeeze it at

midpoint at top and on botiom, Apply pressure until Plug-ins specifically designed for use
upper and lower ears clear the siots in the bezel. Pull with the 500-Miz Model 183A/B/C/D
forward and remove. Oscilloscope will not fit into or operate

in the Model 180C/D. A mechanical

interlock is provided on these plug-ins

which prevents their full insertion into

the Model 180C/D. Additionally, the

2.34. Remove the contrast filter, which is held in the _ Model 180C/D does not supply the
bezet by a loose pressure fit. ’ required operating power.

2.3



Operation Modet 180C/D

8 9
7 10
5 it A

it ‘
5 |
a = {2 B
) {INSIDE)
o R ¢

14 D
1 15

& F G H }
1. CALIBRATOR. Provides a 1-kHz square wave 14. AC/DC. Seiects ac or dc coupling for the ex-

. FIND BEAM:

10,

11,

12.

13.

at two amplitudes; 250 mV and 10V p-p.

. LINE. Togale switch with indicator light for

turning oscilioscope on and off.

_ SCALE. Controls overall brightness of CRT face

and graticule contrast.

. TRACE ALIGN. Rotates trace around longi-

tudinal axis of CRT.

. FOCUS. Adjusts writing beam for sharpest

irace.

. ASTIGMATISM. Adjusts roundness of writing

spot.

CINTENSITY. Controls brightness of disnlay,

Intensifies trace and always
returns display to on-screen.

_ POSITION. Coarse adjustment of display's hori-

zontal position.

FINE. Fine adjustment of display’s horizontal
position.

MAGNIFIER. Determines gain of horizontal
amplifier.

PHASE/BANDWIDTH. Selects between normal
full bandwidth operation (BANDWIDTH) and
X-¥Y operation (PHASE). :

DISPLAY, Selects source of horizontal input
signal.

16.

ternat horizontal input signal.
EXT INPUT. BNC connector for coupling an

external horizontal input signal to horizontal
amplifier.

REAR PANEL

. Power Connector. 3-wire ac power line input.
CFUSE. 118V or 230V operation ac line fuse.

. SELECTOR. Provides for exiernal selection of

line operating voltage:

. Ground Connector, Provides a chassis ground

connection point.

. MAIN GATE OUTPUT. BNC connector for

main gate signal 1o external equipment,

CDELAYED GATE QUTPUT, BNC connector

for output of delayed gate signal to external
eguipment.

DELAYED SWEEP OUTPUT. BNC connector

for output of delayed sweep signal toc exiernal
eguipment.

_MAIN SWEEP QUTPUT. 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.

180G/D~R~2
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Figure 3-1. Operating Controls and Connectors
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Operation

SECTION 1l

OPERATION

32-1. INTRODUCTION.

3.2. This section of the manual presents information
on the eperation, function and capabilities of the nstru-
ment controls, Information regarding control turn-on
procedures and front panel adjustments is explained to
assist the operator in properly setting up and using the
Modet 180C/D,

3-3.  GENERAL.

3-4. The Model 180C/D is designed to operate with
plug-in time bases and vertical amplifiers, or plug-in sam-
pling and time-domain reflectometers, These plug-ins are ac-
commodated in the lower or right-hand portion of the
instryment. The required operating power is obtained
from the oscilioscope mainframe, Time base and vertical
amplifier units must be jocked together before being
installed in the mainframe.

3-6. The vertical ampiifier is always installed in the
ieft-hand side and the time base on the right-hand’ side
ofthe plug-in compartment. Refer to the plug-in operating
and service manuals for mating and instatlation instructions.
Sampiing and TDR plug-ins use the entire active plug
in compariment.

36, FRONT PANEL CONTROLS AND CON-
NECTORS,

3.7.  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.

3-8. CALIBRATOR.

3-9. The calibrator has two outputs, 10V and 260 mV
peak-to-peak, negative-going from ground, with an ampli-
tude accuracy of $1%. The output is a square wave at a
frequency of approximately 1 kiHz. Risetime of the
signai is less than 3 microseconds. These outputs are
useful for checking vertical and horizontal sensitivity
calibration, and divider probe calibration. A 3-way binding
post provides a convenient ground connection point
and may be used with bananz plug, wire or spade-iug
connection.

3-10. SCALE.

3.11. This control adjusts the overall brightness of the
CRT face. it should be adjusted for good contrast

between the background and the graticule, The SCALE
controb is usefui when using a hood to view the display
or when photographing waveforms. Rotate the SCALE
control counterciockwise to OFF when graticule ilumi-
nation is not needed.

3-12. TRACE ALIGN.

3-13. A screwdriver adjustment is used to compensaie
for external magnetic fieids 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 instru-
ment is moved to a new location and adjustment made
whenever necessary. .

3.14. FOCUS AND ASTIGMATISM.

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

3-16. FIND BEAM.

3-17. Occasionally the CRT heam may be driven offscreen
by large de input levels or improper control settings.
Pressing the pushbutton increases intensity and reduces
torizontal and vertical amplifier gains enocugh 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, If the controis are properly set, the display
will rerain visible when FIND BEAM is released.

Note

Option 011 and 611 ‘instruments do
not increase intensity when FIND BEAM
is pressed. Use the INTENSITY control
to set intensity to viewing level.

3-18. LINE POWER SWITCH.

3.18. This toggle switch applies or removes ac line input
power o the instrument, When ON, an indicator lamp,
iocated next to the switch, is lit. Power for the lamp is
obtained from the low voltage power supply. Both sides
of the ac power ling input are interrupted when switched

to QFF.
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3-20, HORIZONTAL DISPLAY.

3.21. Either of two modes of operation can be selected
with this control. 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 piug-in, With the DISPLAY control
positioned to EXT CAL, the sweep signal input from
the plug-in is disconnected, and the EXT INPUT signai
is used to develop the display sweep.

Note

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

3-22. HORIZONTAL EXTERNAL COUPLING.

3-23. An external input signal may be connected to the
horizontal ampiifier via the EXT INPUT BNC connector
when DISPLAY is set to EXT. The coupling switch is
used to select ac coupling {capacitive coupling) or dc
coupling 10 the amplifier,

3-24. HORIZONTAL MAGNIFIER,

3-26. This switch controls the gain of the horizontal
amplifier in three steps, When {NT DISPLAY is selected
and MAGNIFIER is set to X1, the displayed sweep
speed is as selected at the time base plug-in. When switched

" to X5, the gain is increased five times, and when set to
X10, the gain is increased 10 times. Time base selected
sweep speeds are thus increased Xb or X10 the indicated
sweep speed.

3-26. When an EXT INPUT signal is selected to drive
the horizontal ampiifier, 1 volt of signal will result in
1 division of deflection in X1, 5 divisions of deflection
in X5 and 10 divisions of deflection in X10.

3.27. EXTERNAIL SENS.

3-28. 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 1o provide
1.0 V/div deflection in the X1 magnifier range, 0.2
V/div in the X5 range, and 0.1 V/div in the X10 range.
Counterclockwise rotation from the CAL POSITION
decreases the uncalibrated gain,

3-29. REAR PANEL CONTROLS AND CON-

NECTORS.

3-30. Rear panel controis and connectors are identifiéd
and described in Figure 3-1. Additional information
regarding these is explained below in greater detail.
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3-31. QUTPUTS.

3-32. Four BNC connectors on the rear panel of the
Model 180C/D are provided to supply signals from the
time base or sampling plug-in to external equipment. The
low Hnpedance outputs are isolated from the high im-
pedance 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.

2.33. The time base output of the MAIN SWEEP CUT-
PUT and the DELAYED SWEEP QUTPUT is a positive-
going ramp of about & volts amplitude. The time base
output of the MAIN GATE OUTPUT and the DELAYED
GATE OUTPUT is a negative-going pulse of about 2.5 volts
amplitude, These outputs can supply 3 mA and wili drive
impedances as low as 1000 ohms without distortion.

334, Z2-AXIS INPUT.

3-35. An external signal can be utitized to control the
CRT intensity, The intensity moeduiation signal is appiied
directly to the CRT intensity gate amplifier. A pulse of
spproximately +2V amplitude and a width of &t least
50 nanoseconds or a +2V continucus wave {ew) input
of 10 MHz or lower will blank a trace of normal intensity.
Input of & negative signat can be used for display intensifi-
cation,

3.36. AC LINE INPUT.

3.37. A three-conductor ac power cord is provided for ac
input. A power line ground is abtained thraugh the power
cord. Also located on the rear panel is the SELECTOR
line slide switch which allows operaticn from either 115V
or 230V ac line power. Fuses are provided for both 116V
and 230V operation, and must be changed to the proper
value when line.input is switched!

3-38. PHASE/BANDWIDTH SWITCH.

3.39. A PHASE/BANDWIDTH switch is located within
the instrument on the horizontal amptifier assembly. The
instrument top cover must be removed for access to this
switch, Positioning the PHASE/BANDWIDTH switch to.
PHASE causes an external horizontal input signal to be
delayed the same amount of time as the vertical input
signai. This delay allows the Modet 180C/D to be used
for phase measurement, The switch should always be in
the BANDWIDTH position unless the instrument is being
used for phase measurement.

3-40. PLUG-IN UNITS.

3-41. The Model 180C/D Oscilloscope requires time base
and vertical of sampiing plug-in units. The deftection
sensitivity of the CRT may vary stightly with different
units. Vertical plug-ins shouid be calibrated when first
instalted or when shifted between oscilloscopes, The time
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base and vertical plug-ins must be iocked together prior

3-42. PHASE MEASUREMENT.

10 insertion into the Modet 180C/D, Consutt the respective
plug-in operating and service manuals for aperation and
capability information, Table 3-1 lists the plug-ins cur-
rently available.

Ouperation

3-43. Section V of this manual contains the adjustment
procedure. Accurate phase measurements may be made
at freguencies up to 100 kHz

Table 3-1. Available Plug-ins
. . Sampiing
Vertical Plug-ins {Vertical Section}
Model No. 1801A 1803A 1804A 1805A | 180GA 1807A | 1BOBA 1809A | 1810A | 1815A/B 1811A
40 4 or 4 or
Bandwidth MHz: 50 (30 50 100 0.5 35 75 100 { GHzi12.4 GHz| 18 GHz
5mV 10 mV
Min. deflection | (500 uV | (1 mV 20 mV | 5mV 1000V L 10mV | b mV 1GmV 2mV 5mV 2 mV
factor/div opt 001 |cascad-
cascad- | ed)
ad)
2 (opt 21 2
Channels 001, 1 1 diff 4 cascad4 (both 2 2 4 2 1 2
cascad- ed) diff)
ed)
1 MO/ 1 MO/ 1 MQ/ TMOQ/ 1MQ/ 1TMQ/| MO/ IMEY 500 5041 5041
tnput RC 13 pld 12 pF | 12pF
25 pF 27 pF 95 pF | or 50N 45 pF 27 pk | or 300 or 508
Differentiai yes (with
input ves de offset)ino ves yes yes Ves yes yes no ves
Time Base Plug-ins Sampling
9 (Time Base Section) TDR
Modef No. 1820C1 1821A 1824A | 1825A1 1810A 1815A/8 1811A 1818A 1815A/B
Ext Trig 18 GHz 18 GHz
Freq. 150 100 150 150 | <1 GHz  |with trigged with trigger] <160 ps <35 ps
{MHz) _ countdown | countdown | risetime risetime
int Trig Determined by Vertical 1 0Hz 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 Lsec | 1sec 1 sec fexpand{ -1 usec | {expand- in feet, calibrated -
ed) - 50 edy-1 meters, in feet,
usec usec and nano-
Delayed and Expand- seconds 13158
 mixed sweepi No Yes ed X100 | Yes No No No calibrated
in meters.
#Includes X10 mainframe magnification.
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3-44. To measure phase, set the internal PHASE/BAND-
WIDTH switch 10 PHASE and connect the input signals
to the vertical amplifier input and the oscilioscope HORI-
ZONTAL EXT INPUT. Set the HORIZONTAL DISPLAY
to EXT. A dispiay similar to Figure 3-2 wilt be ohserved.
The size of the opening of the display isa relative indica-
tion of the phase difference of the input signals.

T

L GPENING
po |

I
L FOTAL
L IBR2A-A~4

Figure 3-2. Phase Measurement

3.45. To abtain a more exact measurement of the phase
difference, center the dispiay in the X-axis and Y-axis,
Incrassed measurement accuracy will be obtained by
using horizontal and vertical deflection factors which
result in maximum display size. The phase shift in degrees
is determined by the following:

~1, L opening
B = sin ( L total )

3-46. As an exampie, assume that L total is 8 divisions.
tf L opening is 1 division, the phase shift is approximatety
7 degrees.

Note

Make certain that the switch is returned
10 BANMDWIDTH position after making
phase measurements. This will allow
futl horizontal bandwidth operation,

3-47. BRIGHT DISPLAY PHOTOGRAPHY.

3.48. The standard CRT {(aluminized P31 phosphor)
used in the Model 180C/D has an accelerating potential
of approximately 15 kV. This provides a hright display
and makes possible a very high measurement capability
of low duty cycle signais, Photographic writing speed is
at least 1500 centimeters/microsecond using standard
10,000 ASA Potaroid () film, and a camera {with 1.3
tens and a 1: 0.5 object-to-image ratio) without employ-
ing film-foaging technigues.

3-49. Higher writing speeds are readily achieved by using
film-fogging techniques, a CRT with P11 phosphor, and
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a camera with faster lenses. Additional information is
provided in the following pavagraphs and more detailed -
data can be obtained from Appiication Note 115, Princi-.
nles of Cathode-ray Tubes, Phosphors, and High-speed
Oscillography, avaiiabie on request from HP Sales/Service
Office.

3:50. PHOTOGRAPHIC WRITING SPEED.

3-51. Thecapability of an oscilloscope-camera-film system
t0 record a high-speed one-time signal is described as the
writing spesd of the system. Many factors affect this
performance. Basic information which will assist the
operator in achieving the maximum capability of the
system is provided here.

.52 FILM, Type 410 Polaroid film has an ASA speed
index of 10,000. This is an ultra high-spead film which is
particularly useful for singie-shot oscilloscope recording.
The fitm is a high contrast. type and produces very ysaable
shotographs for examination or reproduction. s extreme
sensitivity is helpful in recording the low tlight level
obtained from CRT display of a very high speed transient
waveform,

353, CRT SPOT SIZE AND SPEED. Unifermity of spot
size over the CRT display area will result in best resotuticn
and detail. The oscilloscope focus and astigmatism controls
should be adjusted to cbtain the sharpest spot for the
intensity seiting required.

354 Trace focus can vary at different sweep speeds.
Oscilloscope focus should be set at the sweep speed and
intensity level which will be used 1o display the signal 1o
be photographed. When photographing a single-shot signal,
the focus can be set by using a test signal input having a
repetition rate of tess than 10 milliseconds. As the speed
of the spot increases, more exposure time or a higher
intensity display. may be required for film recording of
the signal,

3.55. EXPOSURE. Evaluation of the signal to be photo-
graphed may make it desirable to overexpose one portion
of a signal to capture the part which is of greater interest.
This occurs because the speed of the spot (ie: spot writing
speed) very directly affects the tight output of the CRT.
As an example: if the risetime of a fast pulse is the detail
desired, display and photographic parameters could be set
1o capture this, whiie the fiat-top portion might e over-
exposed and its detail uncertain. This occurs since the
spot speed would be high for the risetime portion of the
pulse and slower over the flat top portion.

3-56. CRT INTENSITY. The intensity leve! used to.
present a dispiay for viewing or photography has a great
effect on the oscilloscope writing rate and the proper
photographic exposure. Senall changes in intensity levels
are usually compensated for by the overall range of fitm

tatitude. This results in a good exposure within a fairly
wide range of exposure variables,
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2.57. SINGLE SHOT. Signals of extremely short duration
will require use of 2 high intensity level, The fast writing
rate of the Model 180C/D is ideal for displaying single-
shot signals. As a generai ruie, extended exposure times
sufficient to make use of the phosphor after-glow will
assist in recording very short duration signals.

3-58. CAMERA FOCUSING.

3-50. Make cerfain that the camera is focused properly,
since decreased writing speeds will resuit from a defocused
fiim image. The CRT calibration graticule is internaily
etched on the viewing face, and the trace and graticule
are in the same object plane. Focusing the camera ac-
curately on tha graticule witl provide the sharpness desired.

3-80. If it is necessary to use a large lens aperture, the
depth of field is reduced and accurgte focusing can become
an important factor.

3-81. FiLM POST-FOGGING.

3-62. After exposure to the displayed signal, a controiled
exposure of Polarcid film to a light source can incraase
the effective writing speed. At very low light levels, little
change in Potaroid fiim density occurs over considerable
variation in light intensity. This occurs because near the
threshoid of fitm sensitivity, exposure and the resulting
film contrast is a non-linear relationship. Additionat ex-
posure to light -can effectively increase the low-level
sensitivity of the film and provide greater viewing contrast,

3-83. Post-fogging is simple to accomplish with the Moded
180C/D. The SCALE control providss this capabiiity.
it atlows illuminating the CRT phosphor {and contrasting
graticule) by flooding the face of the CRT with jow-level
excitation.

3-B4. If the signal to be photographed is very fast, the
post-fogging time shouid be longer than that required for
maximum contrast of siower speed signals, '

3-85. If desired, photography of the dispiayed signal and
graticule may be accomplished simultaneously. Use of the
SCALE controi makes it unnecessary 1o illuminate the
graticule by ultraviciet light, as provided in some cameras.
tt can be turned off, and the SCALE control can be
quickly set 1o provide the desired level of graticule ilhu-
minpation.

Operation

3-66. PHOTOGRAPHIC PROCEDURE.

Note

When using high-speed ASA 18,000 film,
silow the CRT phosphor to decay for
7 minutes after the camera viewing port
is closed and before the photograph is
taken. This wili allow phosphor excita-
tion by ambient light to decay and
prevent film overexposure with long
shutter times. (Allow 3 minutes if F11
CRT is instalied.)

3-67. REPETITIVE SIGNAL.

a. Adjust Model 180C/D, time base and vertical ampli-
fier controls to obtain the desired signat dispiay.

b. Adjust INTENSITY and FOCUS for sharpest trace,
¢. Adiust SCALE for desired graticule contrast.-

d. Expose fiim using shutter and aperture settings
hased on type of film employed and camera characteristics.

3-88. SINGLE SIGNAL.

a. Adjust Model 180C/D time base and vertical ampi; E
fier controls to obtain the desired signal display using a
test signal to establish vertical deflection, trigger controi
and sweep time settings.

b. Adjust INTENSITY and FOCUS for sharpest trace.
Use a low repetition rate signal or singte-shot signai in
single-sweep operation while making these adjustments
so that best approximation of the desired signai parameters

" is obtained.

c. Set camera controls for desired operation, usuatly
time or bulb. :

d. Open camera shutter and allow sweep to trigger on
signal.

2. Adjust SCALE conirol for desired lavel of graticute
illumination and post-fog film if necessary for extremely
fast signals. A very low level of illumination, smail lens
opening and fast shutter speed will provide adequate
post-fogging.

Note

Increased writing speed can also be ob-
tained by a controlled exposure of
Polaroid film to & light source before
exposure to the displayed signat. This is
called pre-fooging. Either post-fogging
or pre-fogging technigues may be used.-
Results are approximately equivalent.
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