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MANUAL CHANGES

MODEL 5480A
SIGNAL ANALYZER
All Serials
Manual Printed; NOV 1968

MAKE ALL CORRECTIONS IN THIS MANUAL ACCORDING TO ERRATA BELOW, THEN CHECK THE FOLLOWING TABLE FOR YOUR
INSTRUMENT SERIAL PREFIX (3 DIGITS) OR SERIAL NUMBER (8 DIGITS) AND MAKE ANY LISTED CHANGE(S) IN THE MANUAL.

» NEW ITEM.

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES

ADDENDA ~ The following information describes:

I) The 5487A Four Channel Input Plug-in
II) Option 01 (Variance Option), available for either 5485A or 5487A Input Plug-ins.

L 5487A FOUR CHANNEL INPUT PLUG-IN.

1-1. INTRODUCTION.

1-2. The Hewlett-Packard Model 5487A Four Channel Input Plug-in enables the HP
5480A Signal Analyzer System to process and display up to four channels of information
instead of only two, as is the case with the 5485A Two Channel Input Plug-in. In most
respects, operation and nomenclature of this plug-in is the same as that for the 5485A
described in the 5480A Operating Manual, Table 1 of this addendum lists specifications
that are different from those listed in Table 1-1 of the 5480A Operating Manual when
using the 5487A Plug-in.

1-3. OPERATION.,

1-4. The following control differences between the 5487A and 5485A Plug-Ins
should be noted:

a. MEMORY in 5487A selects portion of memory to be used for storage, display,
or processing. Memory is divided into four quarters; MEMORY switch controls which
plug-in channel is connected to which memory quarter. Table 2 of this addendum lists
memory section-vs-plug-in channel allocations. FULL memory provides 1000-point
resolution for any one channel; HALF memory provides 500-point resolution for any
one channel; QUARTER memory provides 250-point resolution for any one channel.

b. DISPLAY in 5487A selects CRT display for all channels turned on (see Table 2
of this addendum), INPUT displays sampled input signals. DATA displays averaged
signal, MCS, or histogram. NOISE displays difference between INPUT and averaged
signal (DATA).

c. ON/OFF switches, plus MEMORY switch and some internal logic determine which
channels will be processed or displayed. See Table 2 of this addendum for details.
At least one channel must be turned on or there will be no processing or display.

1-5. To operate in any function (AVERAGE, SUMMATION, HISTOGRAM, or MCS),
the instructions given for the Signal Analyzer System using the 5485A can be used with
only slight changes required by the 5487A.

1-6. MAINTENANCE,

1-7. Maintenance is the same as that for the System using the 5485A. There .
are only two front-panel adjustments. BASELINE is made as described in the manual,
DC BALANCE is made as described for any one channel of the 5485A (adjust for

May 27, 1969 minimal offset).

1-560068 ) 05480—90011 PRINTED IN U.S.A.
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ADDENDA
(Cont'd)

Table 1. Specifications (5480A Signal Analyzer System with 5487A Input Plug-in).

This table lists only those specifications for the 5480A Signal Analyzer System that are different when the
5485A Two Channel Input Plug-In is replaced with the 5487A Four Channel Input Plug-In. Specifications
are listed in the order in which they are listed in Table 1-3 of the 5480A Operating Manual,

AVERAGING:
1. CALIBRATED AVERAGING MODE:

Input Characteristics (for 5487A Four Channel Input Plug-in):

Bandwidth: dc (2 Hz ac coupled) to 25 Hz.

Sensitivity: 50 mV/cm to 20 V/cm in 1,2, 5 sequence, 3% accuracy.

Polarity Inversion: not available.

A+B: not available,

ALT: not available

Overlap Display: not available.

Display: For all channels that are on, operator may select CRT display of waveform as it is
averaged, noise as it is removed from signal, or input signal after sampling.

Input Priorities: Channel A takes procedence over B, B takes precedence over C, C takes
precedence over D.

Input Sampling Sequence: ABCDADCDABCD...

Variance: Variance output can be ordered as 5487A Option 01. . Variance option provides a
square of the noise signal as an output.

Table 2. MEMORY SECTION VS PLUG-IN CHANNEL

MEMORY switch selects whether any one Plug-in channel will be connected to one (QUARTER), two (HALF)
or four (FULL) quarters of memory.

2

FULL —

All four memory quarters are connected to the highest priority channel that is turned "ON". Channel A has
highest priority, followed, in order, by B, C, and D.

FULL MEMORY

connected to this channel when

channel is "ON".............. Unless

A ——-

B Channel A is ON

C Channel A or B is ON

D Channel A, B, or C is ON
HALF
Memory quarters are connected to Plug-In Channels as shown in chart below.
NOTES:

1. Numbers indicate identification numbers for the two memory quarters connected to a channel
when that channel is ON.

2. ON/OFF indicates that all memory quarters are taken by higher -priority channels, and it makes
no difference whether this channel is ON or OFF.

3. OFF indicates that this channel must be OFF to have this condition.

A B C D

1, 2 OFF OFF OFF
OFF 3, 4 OFF OFF
OFF OFF 1, 2 OFF
OFF OFF OFF 3, 4

*1, 2 3, 4 ON/OFF ON/OFF
1,2 OFF 3, 4 ON/OFF
1, 2 OFF OFF 3, 4
OFF 3, 4 1, 2 ON/OFF
OFF 3, 4 OFF 1, 2
OFF OFF 1, 2 3, 4

*Recommended usage for two-channel operation.

g




Manual Changes Model 5480A Page 3
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Table 2. MEMORY SECTION VS PLUG-IN CHANNEL (CONT'D)

QUARTER

Each memory quarter is connected to a specified Plug-in channel when that channel is ON. There is
no change in quarter allocation when a channel is OFF. :

Channel A always gets quarter 1
Channel B always gets quarter 2
Channel C always gets quarter 3
Channel D always gets quarter 4

II. OPTION 01 (VARIANCE OPTION).
2-1. DESCRIPTION.

This Option, available for both the 5485A and the 5487A Input Plug-Ins, enables use of
the 5480A VARIANCE OUTPUT signal to check validity of the averaged signal. The
Option may be ordered installed and tested at the factory, or it may be installed in
the field. Field installation consists of replacing the Switching Logic B Assembly
(05485-60010) with Switching Logic B Assembly (05485-60020); no wiring changes

are required.

As the input waveform is processed, its average pattern is stored in the Signal Analyzer's
memory. The Variance Option compares the input signal against this pattern, and its
trace represents differences between the two. The variance trace can be used to identify
points in the averaged waveform where there is additional activity other than that added
simply by random noise. If the variance trace is a straight line, then the averaged
waveform is the result of a single repetitive input which was time-locked to the sync-
hronizing pulse (except for the special case where the absolute deviation of the spurious
input from the average is the same at all points on the waveform).

If the leading or trailing edge of a pulse or square wave is jittering (or appears to be
jittering due to a jittering trigger signal), the variance trace will not be a straight line
(thus indicating that there was something in the signal besides noise and data). If the
input signal waveform changes, the variance will not be a straight line, but will have a
shape of its own, reflecting the signal change. The variance trace is also useful for
detecting when a signal is not present during the entire analysis interval,by showing

the difference between the stored averaged signal and the missing input signal. All that
would happen to the averaged signal trace is that its amplitude would shrink slightly
(depending on number of sweeps that had been averaged).

2-2. OPERATION.

To operate the variance option, connect 5480A rear-panel VARIANCE OUTPUT connector
through a BNC-to-BNC cable to the 5485A or 5487A front-panel connector for any unused
channel; use this channel to display the variance output; set DISPLAY for this channel

to DATA; set MEMORY SELECTOR to any unused QUARTER or HALF. Each point in

the variance output corresponds to the point immediately preceding it in the averaged
signal waveform.
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-OPERATING AND SERVICE MANUAL
MODIFICATIONS

SPECIFICATION E07-5480A
SIGNAL ANALYZER

Specification E07-5480A consists of a Specification HO7-5480A
Signal Analyzer with a Specification H07-5485A Two Channel
Input plug-in and a Specification HO 7-5486A Control plug-in.

Specification H07-5485A Two Channel Input plug-in is modified
to allow external selection of input polarity with a switch added
on the rear of the E07-5480A.

Specification H07-5486A Control plug-in is modified to provide
a special mode of operation permitting the record of the number
of sweeps performed to be erased when the DISPLAY indicator
lights. A SPECIAL-NORMAL switch added on the rear of the

' E07-5480A provides selection between this special mode and

standard instrument operation,

OPERATION

-

The purpose of this modification is to permit the analyzer to
reduce noise that is synchronous with the trigger signal., After
summmg for 2N sweeps (as determined by SWEEP NUMBER
(2 ) switch) the signal may be cut off - leaving the input lead
attached. Input polarity is then reversed (by switching at added
BNC) and START button is depressed, initiating summation

. over an additional 2N sweeps. Because of reversed input

polarity, noise synchronous with the trigger signal will be
subtracted from the stored data.

SCALING
1. SUMMATION MODE/AUTO SCALING: When DISPLAY

indicator lights, CRT display is scaled as if 20 sweeps
were summed. When START button is depressed, scaling

HEWLETT-PACKARD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
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SCALING (Continued)

resumes as if memory were reset to zero. Actual memory
data is unchanged.

2, SUMMATION MODE (NOT AUTO SCALING): CRT dis-
plijyls scaled according to SENSITIVITY MULTIPLIER
) switch setting. Actual memory data is unchanged.

3. AVERAGE MODE: Scaling is unaffected. However, each
time START button is depressed the averaging process
begins again. On the first sweep the old data is replaced
by the new input, as if the CLEAR DISPLAY buttons had

been pressed.

In all other respects this instrument is'electrically identical to
the standard instrument. Therefore, information in the Operating

 and Service Manual for the standard 1nstrument also applies to

this special instrument,

Encl: 5480A
5485A, H0OT7-5485A
5486A, H0T-5486A

bpl/ 30469

HEWLETT.PACKARD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.




12 -8-00000

E07-5480A

]

;ll]l

HEWLETT fo;

SWITCH OPEN = +UP
SWITCH CLOSED =-UP

. TYP/CAL
\ re

 PACKARD

\BNC (/aso 0083)
V4 |

>41' 5/00

- (0683-5125)

O

7—+5’V

5100
(0683-5/25)

]

|

!

i

|

|

i

i

|

' .
! (3101-0957)
!

|

|

[

I

|

u

|

L SR SN S GRS G G GO i G GUAT G GE— GRS WD S s e e—

©
3
L

s — — /\\
1))

ADDED REAR-PANEL SWITCH
AND BNC CONNECTORS

A
w

HEWLETT-PACKARD COMPANY

1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.




2 -8-00000

E07-5480A

HEWLETT hp, PACKARD

£07-5480A : - HOT7-548GA
b
S
I SPECIAL | 5 ‘
T K@ 230 15¢P25 L o xarce)
[ NORMAL 3101-0163) | (05486-60006) MOD

-||——o

SPECIAL - NORMAL SWITCH WIRING

HEWLETT-PACK;\RD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.




) PACKARD

075480 '
548! HEWLETT,

ADDED INT % UP .- EXT # UP
SWITCH and A and B CONNECTORS

. Y HO7-5485A

, /00
5V —N—

_ EO07-5%480 A

INPUT B

INPUT A

/.

N 101-0957
(0683-5125) (3 957)

—
. cheR
— et A o avie m——] — —— o— —— — t—] o — —— - —— w— ]

(1250 -0083)

(0683-5125)

Ladesul]
 J

XA/1(5)

XA1(10)

12-8-00000

HEWLETT-PACKARD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U S A




12-8-00000

PACKARD

HEWLETT

OPERATING AND SERVICE MANUAL

MODIFICATIONS

SPECIFICATION H07-5485A

TWO CHANNEL INPUT PLUG-IN

Specification H07-5485A is a standard Model 5485A Two Channel
input plug-in, electrically modified to provide external selection
of input polarity # UP,

A switch, INT + UP and EXT # UP, and two BNC connectors, A
and B, are added at the rear of the Model 5480A mainframe,
Wiring of switch and connectors is shown in attached schematic
diagram. When the switch is in INT # UP, the H07-5485A front-
panel + UP POLARITY switches for INPUT A and INPUT B
operate as in the standard instrument. When added switch is in
EXT & UP, with no contact closure at BNC's the instrument will
operate in the + UP mqde. Contact closure across the BNC's
will cause instrument to operate in -~ UP mode. External polar-
ity switching may also be done by voltage level shifting from an
IC package. Level requirements at rear-panel BNC's A and
B are:

a. For the + UP mode: > +2.4V (5 V maximum),
or open circuit.

b. For the - UP mode: < +0.8V (zero V minimum),
or short circuit across BNC.

In all other respects this instrument is electrically identi-
cal to the standard instrument. Therefore, information in the

Operating and Service Manual for the standard instrument also

applies to this special instrument.

Encl: 5485A

bpl/30269

HEWLETT-PACKARD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S A,
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OPERATING AND SERVICE MANUAL

MODIFICATIONS

SPECIFICATION H07-5486A

CONTROL PLUG-IN

Specification H07-5486A is a standard @) Model 5486A Control
Plug-in electrically modified so that when DISPLAY indicator
lights the record of the number of sweeps performed is erased.

Logic A assembly A7, @ Part No. 05486-60006, is replaced
with circuit board 05486-60006 (MOD). The modification con-
sists of adding IC50 to the standard circuit board., Wiring of
modified circuit board is shown in attached schematic diagram.
A connection is brought out from IC50 (4) to an added switch

" marked SPECIAL - NORMAL on the rear of the main frame

of the E07-5480A. When switch is in SPECIAL sweep numbers
are erased when DISPLAY indicator lights, With switch in
NORMAL operation of instrument is standard.

In all other respects this instrument is electrically identical
to the standard instrument. Therefore, information in the

Operating and Service Manual for the standard instrument
also applies to this special instrument,

Encl: 5486A

bp1/3o469

HEWLETT-PACKARD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
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CERTIFICATION

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

WARRANTY AND ASSISTANCE

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

Service contracts or customer assistance agreements are available
for Hewlett-Packard products that require maintenance and re-
pair on-site.

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




- SIGNAL ANALYZER
5480A

WITH 5485A and 5486A PLUG-INS

ALL SERIALS

This manual applies directly to all standard
Hewlett-Packard Model 5480A Signal Analyzer
systems using the Model 5485A Two Channel Input
and Model 5486A Control plug-ins. See INSTRU-
MENT IDENTIFICATION, Paragraph 1-5.

SPECIAL INSTRUMENTS

The information required to relate this manual
to special modifications is supplied on special
insert sheets. If this information is missing,
contact any HP Sales and Service office, giving
full specification number, instrument name, and
serial number.

Copyright HEWLETT-PACKARD COMPANY 1968

1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
02810-1 Printed: NOV 1968

HEWLETT

hp: PACKARD
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Model 5480A

MANUAL CONTENT AND ORGANIZATION

This is a system operating manual only. Service infor-
mationis containedin a separate set of manualg, Operating
and service information is divided among the manuals as
follows: ‘

OPERATING MANUAL:

General system information
Packaging information

System installation information
Incoming inspection check
Operating information

SERVICE MANUAL - VOLUME I:

System block diagrams, includes principles of operation
Adjustment procedures

Troubleshooting procedures

Adjustment and test point locations and waveforms

SERVICE MANUAL - VOLUME II AND HIGHER:

Each of these manuals is for one instrument in the Signal
Analyzer system, and contains the following information:

General information about that instrument
Wiring and schematic drawings and/or lists
Component locators for assemblies
Assembly function descriptions

Parts lists

MANUAL AND MANUAL CHANGES
(ORDERING INFORMATION)

This manual provides operating information for all Hewlett -
Packard Model 5480A Signal Analyzer systems including
Model 5485A Two Channel Input and Model 5486A Control
plug-ins. Manual changes required for specialinstruments
will be detailed in special change sheets included with
manuals for those systems. If information is missing, it
may be obtained by contacting nearest Hewlett-Packard
Sales and Service office listed at back of this manual.
When requesting information or additional manuals for
your system, be sure to include complete Model or Speci-
fication number, instrument name, and serial number.
(For serial number information, see Paragraph 1-5.)

02810-1
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Figure 1-1. 5480A Signal Analyzer System
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Model 5480A

Section I
General

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. TheHewlett-Packard Model 5480A Signal Ana-~
lyzer system is best described as an oscilloscope for
looking at signalsthat areburied in noise. The 5480A
can improve the signal-to-noise ratio of a waveform
by as much as 1000 times (60 dB). Operating in real

time, "on line", the 5480A enables the operator to see

results while an experiment is in progress, eventhough
its input signal may be so obscured by noise that raw
data seem to contain little useful information,

1-3. Only three requirements must be placed ona
system to enable use of the 5480A Signal Analyzer
System:

a. The signal waveform must be repetitive (not
necessarily periodic).

b. A sync pulse must be available to signal the be-
ginning of each repetition. In some cases a sync pulse
can be derived from a frequency synthesizer.

c¢. The highest frequency component of the input
signal must be less than 50 kHz. However, this limit
can be extended using a sampling oscilloscope (see
Section IM).

1-4. The 5480A Signal Analyzer (main frame) con-
tains the Display, Memory, Main Frame Logic,
Switching Logic, and Power Supply sections of the
system. System functions are controlled by the left-
hand plug-in, and input signals are handled by the
right-hand plug-in.

'1-5. INSTRUMENT IDENTIFICATION

1-6. Model Number and Name

1-7. Each unitin theSignal Analyzer is identified by
Model number and name as a separafe instrument;
these are:

Model 5480A Memory/Display (main frame unit)
Model 5485A Two Channel Input (analog plug-in unit)
Model 5486A Control (logic plug-in unit)

The Model 5480A Signal Analyzer System consists of
the main frame unit and one logic plug-in and one
analog plug-in; when using this Model number be sure
to specify whether you are referring tothe whole Signal
Analyzer System or just tothe Memory/Display unit.

1-8. Serial Numbers

1-9. Each unit in the Model 5480A Signal Analyzer
system is identified by a two-section, eight-digit
(000-00000) serial number located on rear panel of
unit. The five-digit portion of the serial number is
unique to each instrument; the three-digit portion is
used todocument changes. Include the complete serial
number, Model number, and instrument name in cor-
respondence about any unit in your Signal Analyzer.

02810-1

Table 1-1. Equipment Furnished

HP Part No. 8120-0078
HP Part No. 5060-0779

Power Cord
Rack Mounting Kit

Table 1-2. HP Equipment Available

I/O Coupler (interfaces between 5495A
Signal Analyzer and Computer,
Digital Recorder, Tape Punch,
Teleprinter, Tape Reader)

Computer 2114A,2115A,2116A
Digital Recorder 50504, 562A
Tape Punch 2753A
Teleprinter 2752A
Tape Reader 2T737A
Oscilloscope 120B
X-Y Display 1300A

X-Y Recorder
Point Plotter

7004 /with plug-ins

Sampling Oscilloscope (for 140A with
increased frequency response) plug-ins, see
Figure 2-2

1-10. EFFICIENCY

1-11. Efficiency in signal averaging is a measure of
the time it takes to obtain a specified signal-to-noise
ratio improvement; as efficiency increases, required
time decreases. By adding a low-passfilter in series
with the Signal Analyzer input, averagingtime can be
reduced since high-frequency noise canbe removed by
filtering instead of by averaging. In many situations,
the system of which the Signal Analyzer is a part
contains an amplifier which is bandlimited to suit the
experiment. The upper cutoff frequency of the ampli-
fier will in many applications provide sufficient fil-
tering so that an added filter will not be required.

1-12, Cutoff frequency of the low-pass filter used to
improve efficiency of theSignal Analyzer system de-
pends on SWEEP TIME setting and the number of points
to be used to represent the sharpest rise time of the
input signal under study. The user will rarely choose
to study a waveform with a rise time of fewer than
five points.

EXAMPLE: SWEEP TIME is 100 msec/cm.

a. One 10cm sweep takes 1sec to complete. Since
each sweep consists of 1000 points, each point repre-
sents 1msec, and a rise time spanning 5 points in the
display is b msec.

b. To convert rise time to frequency, divide rise
time into ""0. 35", frequency =.35/rise time., In this
example, thisbecomes: cutoff frequency (highest dis-
played frequency) = . 35/5 msec = 70 Hz. A low-pass
filter at the Signal Analyzer input should pass this
frequency and cut off all higher frequencies.

1-1
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Table 1-3.

Model 5480A

Specifications

AVERAGING: 3 methods. Up to 60 dB signal-to-
noise ratio improvement.

1. CALIBRATED AVERAGING MODE: Averager

performs a true calibrated average. Wave-
form amplitudes are read directly from the
CRT in volts/cm without normalizing.

Input Characteristics: (for 5485A 2 Channel
Input plug-in):
Bandwidth: dc to 50 kHz

Sensitivity: 5 mV/cm to 20 V/em in 1, 2,
5 steps.

Input Impedance: 1 MQ

Maximum Input: 600V peak, ac coupled;
dec coupled, 150V at 5 mV/cm, in-
creasing to 350V at 20 V/cm.

Polarity Inversion: +UP or -UP selectable

A + B: Adds Channel B input to Channel A
input and sum is fed through Channel A,
Polarity of either channel may be in-
verted to give difference (A - B).

ALT: Processes and displays both
channels simultaneously.
Resolution: 1000 points (or 500 or 250 by
front-panel selector).
Sampling Rate: 2 samples/sec through
100, 000 samples/sec in 1, 2, 5 steps.
Sample Time: 1.2 usec

ADC Clock Rate: 20 MHz

ADC Resolution: 9 bits from 50 sec/cm
through 5 msec/cm; 7 bits at 2 msec/cm;
5 bits at 1 msec/cm,

ADC System Noise: <1% from 50 sec/cm
through 2 msec/cm and <3% at 1 msec/cm
(however, this noise is random and will
be averaged out).

Triggering:

External:
Slope: + or - selectable

Amplitude: >100 mV (<10 msec rise
time).

Trigger level is adjustable.

Maximum Input: 170 volts peak

Input Impedance: 1 MQ shunted by 30 pF
Internal: Sweep is triggered by internally

generated pulse occurring at end of each

sweep. This free-running mode is used
to control experiment.

Line: Sweep is triggered by line frequency,

2, WEIGHTED AVERAGING: Averager is able to

3. SUMMATION MODE: In this mode the averager

HISTOGRAM MODE: Averager displays a proba-
bility versus frequency (or time interval) plot,
The number of incoming pulses in a set gate
time determines the memory location into which
a count is placed. After several gate times, a
distribution results.

Input Characteristics:

Sweep Time: 1 msec/cm through 50 sec/cm
in1, 2, 5 steps

Horizontal Magnifier: Expands horizontal
axis by factor of 5.

External Time Base: Up to 20 kHz allows
sweep times from 5 msec/cm to infinity.

Sweep Number: Number of sweeps to be
averaged may be preselected from 1
through 219 (524,288) in powers of 2.

dB Improvement: dB of signal-to-noise ratio
improvement from 0 dB to 57 dB in 3 dB
increments can be selected using sweep
number control. Improvement approaches
60 dB with 219 sweep number, normal
(weighted average). :

Memory Selection: Operator may select any
quarter, either half, or full memory
(1000 points).

Overlap Display: Two waveforms may be
stored, while two more are processed;
then all four displayed simultaneously for
comparison.

Display: Operator may select CRT display of
waveform as it is averaged, noise as it is
removed from signal, or input signal after
sampling,

follow a slowly changing waveform by aver-
aging only the most recent repetitions.
Essentially the averager forgets old data in
favor of the new. All specifications are
identical with Calibrated Averaging.

adds successive repetitions of the noise wave-
form, resulting in an uncalibrated display
which is proportional to the averaged signal.

Sensitivity Multiplier: Manual adjustment
allows scaling vertical up or down inpower
of two increments up to 64 counts/cm.

Automatic Scaling: Provides automatic
scaling down of vertical in power-of-two
increments to keep display on screen,

Stable Baseline: Always represents 0 volts.

All other specifications are identical with
Calibrated Averaging, except Weighted
Averaging is not possible,

Bandwidth: dc to 5 MHz
Sensitivity: 100 mV
Input Impedance: 1 MQ shunted by 30 pF

1-2
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Model 5480A

Section I
General

Table 1-3. Specifications Cont'd.

Frequency Ranges: 100 Hz/cm through 10 MHz/
cm in 1, 2, 5 steps.

Time Interval Ranges: 50 sec/cm through 1
msec/cm in 1, 2, 5 steps.

Preset Totalizer: If desired, operator may
preset number of values to be histogrammed
from 102 through 107 in powers of 10.

Sensitivity Multiplier: Expands vertical to 64
counts/cm in power-of-two increments.

MULTICHANNEL SCALING (MCS) MODE: Averager
displays a plot of frequency versus time. The
averager sweeps through memory remaining at
each location for the set gate time. The number
of counts placed in each location is determined
by the number of incoming pulses occurring
during the gate time.

Pulse Requirements:
Amplitude: >2V 20V max)
Maximum Repetition Rate: 1 MHz
Minimum Pulse Width: 500 ns
Pulse Pair Resolution: 500 ns

Input Impedance: 3 kQ minimum

Dwell Time Per Channel: 10 usec through 0.5
secin 1, 2, 5 steps (external time base: 50
usec to infinity),

Sweep Modes: Sawtooth or triangular sweep.
External time base input allows any desired
sweep shape.

Triggering: External triggering is possible on
sawtooth sweep.
OUTPUTS
Analog:
X-Y Recorder:
X: 0 to +10V sweep ramp; 0.2% linearity

Y: -4 to +4V; output is proportional to CRT
display (0.5V output per cm deflection);
0. 2% linearity.

NOTE: These X and Y signals will drive
other devices such as scopes, or NMR
systems.

Pen Lift Signal: +5V = pen up; OV = pen down

Z-Axis: +5 volt blanking pulses for scope
(can be used to gate noise output).

Point Plotter: (typically Moseley T004A)

Seek: +10V, >50 pusec pulse to tell point
plotter to seek a null.

Plot: >+2V, 200 nsec pulse accepted from
point plotter indicating plot is complete.

X-Y signals are same as above.

Sweep Voltage: 0 to +1 volt sweep ramp; con-
veniently adjusted by changing resistors to
give output ramp going from 0V to any
value between 0 to +10V,

Sync: ""Pos'" provides +12V, >0.5 usec pulse
at end of each sweep (plus post-analysis
delay); "Neg" provides same except -12V.

Sampling Pulses: Pulses go from +5 volts to
Ground and return to +5V once each time.
the input is sampled.

Pulse Width: 100 ns

Noise: Train of voltage pulses whose ampli-
tude equals difference between input and
average; amplitude is proportional to CRT
display of noise (1/2V per cm deflection).
{This signal canbe gated with Z -axisoutput.)

Digital: Four 50-pin connectors interface the
averager, through the 5495A I/0O Coupler, to
computers, teleprinters, tape readers, and
printers. A direct interface to all HP com-
puters is available.

PRE-ANALYSIS DELAY: Provides calibrated delay
between triggering signal and start of sweep.
Delay range 20 nsec to 0.5 sec in 1, 2, 5 steps,
plus no delay.

DISPLAY: 8 x 10 cm rectangular display CRT with
internal graticule. 500 kHz bandwidth, 10-bit
horizontal and vertical resolution of digital dis-
play. 1, 2, or 4 trace display depending on
input channels used and memory sectioning. In-
dependent vertical position and gain adjust for
each channel. Vertical expander permits selec-
tion of suitable 10-bit vertical display.

BACK PANEL CONNECTION: Complete access to
analog and stored digital information. Also
provides for remote control, Convenient inter-
face with other equipment.

GENERAL
Power: 115/230V, 50-60 Hz, 175W,
Dimensions: (5480A)
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Weight: Net, 76 Ib (34,5 kg) including HP 5485A
and HP 5486A plug-ins.

02810-1
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Model 5480A

SECTION 11
INSTALLATION

2-1. UNPACKING AND INSPECTION
2-2. General

2-3. Ifshipping carton isdamaged, ask that carrier's
agent be present wheninstrument is unpacked. Inspect
instrument for damage (scratches, dents, broken
knobs, etc.). If instrument is damaged or fails to
operate (see Incoming Inspection Check, Table 2-2),
notify carrier andnearest Hewlett-Packard Sales and
Service office immediately. Salesand Service offices
are listed at back of this manual. Retain shipping
carton and padding material for carrier's inspection.
Sales office willarrange for repair or replacement of
your instrument without waiting for claim against
carrier to be settled.

2-4. CRT Warranty

2-5, The 5480A and its plug-ins are certified and
warranted as stated on inside front cover of this
manual, The CRT, however, is covered by a warranty
separate from the rest of the instrument. The CRT
warranty and warranty claim forms are located at
rear of this manual. Should CRT fail within time
specified on warranty, return CRT with warranty
form completed.

2-6. MOUNTING

2-7. The5480A is shippedwith logic and analog plug-
ins installed, and is ready for bench operation when
power and signal connections are made. Additional
parts necessary for rack mounting are packaged with
the system. Rack installation shouldallow a free flow
of cooling air. To convert the Signal Analyzer for
rack installation, refer to Figure 2-1 and proceed as
follows:

Figure 2-1. Rack Mounting

TILT STAND

FOOT

FOOT RELEASE
BUTTON

LARGER
NOTCH

TRIM STRIP
(ADHESIVE BACKED)

FILLER
STRIP

BOTTOM
COVER

2-0

a. Remove tilt stand.

b. Remove feet (pressthe foot-release button, slide
foot toward center of instrument, and lift off).

c. Remove adhesive-backed trim strips at front
end of sides.

d. Attach filler strip along bottom e'dge of front
panel,

e. Attach flanges to front end of sides where trim
strips were removed (larger corner notch of flange
is toward bottom of instrument). The Signal Analyzer
is now ready to mount in a standard rack.

2-8. STORAGE AND SHIPMENT
2-9. Packaging

2-10. Toprotectvaluable electronic equipment during
storage or shipment, always use the best packaging
methods available. Your Hewleti-Packard Sales and
Service office canprovide packaging material such as
that used for original factory packaging. Contract
packaging companies in many cities can provide de-
pendable custom packaging on short notice. Here are
two recommended packaging methods:

a. RUBBERIZED HAIR, Cover painted surfaces of
instrument with protective wrapping paper. Pack in-
strument securely in strong corrugated container
(350 1b/sq. in. bursting test) with 2-inch rubberized
hair pads placed along all surfaces of instrument.
Insert fillers between pads and container to ensure a
snug fit.

b. EXCELSIOR. Cover painted surfaces of instru-
ment with protective wrapping paper. Pack instrument
in strong corrugated container (350 1b/sq. in. bursting
test) with a layer of excelsior about 6 inches thick
packed firmly against all surfaces of instrument.

2-11. Environment

2-12. Conditions during storage and shipment should
normally be limited as follows:

a. Maximum altitude: 15K feet (4,5 km).
b. Maximum temperature: +149°F (+65°C),

¢. Minimum temperature: -4°F (-20°C).

2-13. CONNECTIONS

2-14. Table 2-1 lists connections between Signal
Analyzer unitsand external equipment, Internal Signal
Analyzer connections are not listed here. Figures
2-2 and 2-3 show how to connect a sampling oscillo-
scope to increase frequency response and how to
connect anX-Y Recorder, Point Plotter, or X-Y Dis-
play unit, for remote display or permanent record
from the Signal Analyzer.

02810-1
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Figure 2-2.

Connection of Sampling Oscilloscope to
Extend Frequency Range

Section II

Installation

Figure 2-3.
Recorder, or Oscilloscope

Connection of X-Y Display,
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Table 2-1. Input/Output Connectors

A. MATING CONNECTORS
Instrument Connector Mating Connector

Reference

Designator Type (HP Part No.) Type (HP Part No.)

J4-14, 19, BNC Female Standard BNC Male

29-32

J15-18 Body: Winchester MRAC 5086 Body: Winchester MRAC 50P8
(1251-1921)
Pin, female, 2-wire: Winchester Pin, male: Winchester 100-1022P
100-1016S (1251-1911) (1251-1908)
Pin, female, 1-wire: Winchester Hood: Winchester 45-50H33/ES69
100-1022S (1251-1909) (1251-1922)
Mtg. screws (set): Winchester Shell: Winchester XMRE 50-1000
J602 (1251-1911) (1251-1924)

Mating Cable: (05495-60038)
J20 Connector: Power, 3-pin male Power cord (8120-0078)
@ (1251-0148) _

Al1J1 Connector: banana, female Connector: banana, male

(1251-04863)
02810-1 2-1
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Table 2-1. Input/OQutput Connectors Cont'd.

B. CONNECTOR WIRING

Connector Signal Name

J4 SAMPLE INPUT

J5 SAMPLE OUTPUT

J6 NOISE OUTPUT

J7 NEG SYNCH OUTPUT
J8 POS SYNCH OUTPUT
J9 HORIZ DAC OUTPUT
J10 VERT DAC OUTPUT
J11 Z AXIS OUTPUT

J12 EXTERNAL DATA INPUT
J12(1-12) Not used

J12(13-24) Not used

J13 POINT PLOTTER SEEK
J14 POINT PLOTTER PLOT

J15-J18, SYSTEM LOGIC INTERCONNECTION

Signal Description

Frequency: < 20 kHz pulses, L =0 V or more
negative, H = +2 V or more positive.

Sample pulses, 1000 pulses per sweep. L =+0,4V
or more negative, H = +2.5 V or more positive.

Train of voltage pulses whose amplitude equals
difference between INPUT and AVERAGE.,
Amplitude is proportional to CRT display of
NOISE (0.5 V per cm of deflection). Can be gated
with Z-AXIS OUTPUT.

Negative pulse at start of each sweep (before
PRE-ANALYSIS DELAY). Level: -12 V;
Width: > 0.5 usec.

Positive pulse at start of each sweep (before
PRE-ANALYSIS DELAY). Level: +12 V;
Width: > 0.5 usec.

Sweep ramp.. 0 V to +10 V; 0.2% linearity.

-4 V to +4 V, proportional to CRT display (0.5 V
per cm deflection); 0, 2% linearity.

+5 V blanking pulses (can be used to gate NOISE
OUTPUT).

Positive pulse tells Point Plotter to seek a null,
Level: +10 V; Width: > 50 usec.

Positive pulse from Point Plotter indicates plot
is complete. Level: > +2 V; Width: 200 nsec.

Q OOLEVOOOPOWOO®® Q
Q OOOOXOO@EOE®M® Q
OIGIGIGIOINIBIOIOIOIOIDIG)]

Ol 00006000000 |()

J15-J18 NOTES:

H =+2.5 V or more positive voltage level
L =+0.4 V or more negative voltage level

A =voltage step from L to H (positive step)
B =voltage step from H to L (negative step)

N = negative pulse, 200 nsec wide (H to L to H)
P = positive pulse, 200 nsec wide (L to H to L)

LE = trigger (clock) on leading edge of pulse
TE =trigger (clock) on trailing edge of pulse

2-2
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Table 2-1. Input/Output Connectors Cont'd.

Section I
Installation

Connector

J15(A)
J15(B)
J15(C)
J15(D)
J15(E)

J15(F)
J15(H)
J15(J)
J15(K)
J15(L)

J15(M)
J15(N)
J15(P)
J15(R)
J15(8)

J15(T)
J15(0)
J15(V)
J15(W)
J15(X)

J15(Y)
J15(7)
J15(a)
J15(b)
J15(c)

J15(d)
J15(e)
J15(f)
J15(h)
J15(j)

J15(k)
J15(m)
J15(n)
J15(p)

J15(r)

J15(s)
J15(t)

J15(u)
J15(v)
J15(w)

J15(x)
J15(y)
J15(z)
J15(AA)

J15(BB)

J15(CC)
J15(DD)

Signal Name

Not used

Not used
CYCLE

EN SHIFT IN
SET VERT

CLEAR 1
SHIFT 1

Not used
Not used
Not used

EXT AR O
SHIFT PAR A
EN C UP 20 MHz
EN C DN 20 MHz
EXT AR 1

CLEAR PAR A
SET DAR

SET HORIZ
EXT AR 2
READ

WRITE

Not used

EXT AR 3

EN SHIFT IN PAR
EXT PREP

EXT AVE

EXT AR 4

Not used

SET L DISPLAY
START ADC

EXT AR 5

Not used

CS ATTACHED
L STOP

EXT AR 6

Not used
Not used
Not used
EXT AR 7
Not used

Not used

Not used

EXT AR 8
ENABLE PAR
TO HOLD

Not used

Not used
EXT AR 9

Description*

J15 SYSTEM LOGIC INTERCONNECTION A

N, LE
N, LE
L = TRUE

L = TRUE
N, LE

L = TRUE
N, LE
L = TRUE
L = TRUE
L = TRUE
N, LE
N, LE
L = TRUE
N, LE
N, LE
L = TRUE
N, LE

N, LE
L = TRUE

Output, N, LE
Output,

L = TRUE

L = TRUE

L = TRUE
Output,

L =TRUE
L = TRUE

L = TRUE

L = TRUE

L = TRUE

Connector

J15(EE)
J15(FF)
J15(HH)

Signal Name

Not used
GRD
GRD

Description *

J16 SYSTEM LOGIC INTERCONNECTION B

J16(A)
J16(B)
J16(C)
J16(D)

J16(E)

J16(F)
J16(H)
J16(J)
J16(K)
J16(L)

J16(M)
J16(N)
J16(P)
J16(R)
J16(3)

J16(T)
J16(U)
J16(V)
J16(W)
J16(X)

J16(Y)
J16(Z)

J16(a)
J16(b)
J16(c)
J16(d)
J16(e)
J16(f)
J16(h)
J16(j)
J16(k)
J16(m)
J16(n)
J16(p)

J16(r)

EN SHIFT LEFT

EN SHIFT RIGHT
ENABLE COUNT
EN SHIFT IN

EN OPEN LOOP

CLEAR 1
SHIFT 1
ENCUPA
ENCDNA
EN SHIFT RT
PAR

EN COUNT PAR
SHIFT PAR A
ADVANCE

PAR +1
ADVANCE

PAR -1

EN DAR TO
PAR

CLEAR PARA
SET DAR

SET HORIZ
MOD HOLD
EAD

&

MAIN SRQ
SUB SRQ
MBSL
OUTPUT MPX

L DISPLAY

* SEE J15-J18 NOTES.

N, LE
N, LE
N, LE
N, LE
N, LE

L = TRUE
LE
TE
TE
LE

-

-

2 2 2 2

™

LE
LE
TE

~

-

TE

-

Zz z ZZZ

-

LE

2zz =
ol B S
HEE

N, LE
Output,
L =TRUE
Output,
L = TRUE

L = TRUE

L = TRUE

L = TRUE
L = TRUE
L = TRUE
Output,

L = TRUE
Output,

L = TRUE

L = TRUE
L = TRUE
Output;
L = TRUE
Output,
L = TRUE
Output,
L = TRUE

02810-1
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Section II

Model 5480A

Installation
Table 2-1, Input/Output Connectors Cont'd.
Connector Signal Name Description* Connector Signal Name Description*
J16(s) CHANNEL L = TRUE Y EXT ACH L = TRUE
COMMAND VA ACS Output,
J16(t) +5 volts Qutput H = TRUE
J16(u) SAAR 2 L = TRUE a EXT AC 17 L = TRUE
J16(v) SAAR 3 L = TRUE b AC 17 Output,
J16(w) ADVANCE PAR +4 L = TRUE H = TRUE
J16(x) ADVANCE PAR +2 L = TRUE c EXT AC 6 L = TRUE
J16(y) INTENSITY MOD L = TRUE d ACS8 Output,
J16(z) START PBM L. = TRUE H = TRUE
J16(AA) ENABLE PAR e EXT AC 18 L = TRUE
: TO HOLD f AC 18 Output,
J16(BB) STOP PBM L = TRUE H = TRUE
J16(CC) DISPLAY PBM L = TRUE h EXT AC T L = TRUE
J16(DD) RECORD PBM L = TRUE i ACT Output,
J16(EE) CLEAR DISPLAY L = TRUE H = TRUE
J16(FF) GRD k EXT AC 19 L = TRUE
J16(HH) GRD m AC 19 Output,
H = TRUE
n EXT AC 8 L = TRUE
J17, J18 SYSTEM INTERCONNECTION C1, C2, P AC38 Output,
These connectors are wired in parallel., Signal H = TRUE
appears at indicated pin of either connector. r EXT AC 20 L = TRUE
' s AC 20 Output,
A EXTACO L = TRUE L = TRUE
B ACO Output,
H = TRUE t EXT AC 9 L = TRUE
C EXT AC 12 L = TRUE u AC9 Output,
D AC 12 Output, H = TRUE
H = TRUE .V EXT AC 21 L = TRUE
W AC 21 Output,
E EXT AC 1 L = TRUE H = TRUE
F AC1 Output,
H = TRUE X EXT AC 10 L = TRUE
H EXT AC 13 L = TRUE v AC 10 Output,
J AC 13 Output, H = TRUE
H = TRUE z EXT AC 22 L = TRUE
: AA AC 22 Output,
K EXT AC 2 L = TRUE H = TRUE
L AC2 Output,
H = TRUE BB EXT AC 11 L = TRUE
M EXT AC 14 L = TRUE cC AC 11 Output,
N AC 14 Output, H = TRUE
H = TRUE DD EXT AC 23 L = TRUE
EE AC 23 Output,
P EXT AC 3 L = TRUE H = TRUE
R AC3 Output,
H = TRUE FF GRD
S EXT AC 15 L = TRUE HH GRD
T AC 15 Output,
H = TRUE
U EXT AC 4 L = TRUE
v AC 4 Output,
H =TRUE
W EXT AC 16 L = TRUE
X AC 16 Output,
H = TRUE * SEE J15-J18 NOTES.
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Model 5480A

Section II
Installation

Table 2-1. Input/Output Connectors Cont'd.

i Connector

J19
J20

J29

J30

J31

J32

AlJ1

Signal Name

SWEEP VOLTAGE OUTPUT
AC POWER

VERTICAL SCOPE OUTPUT

PEN LIFT CONTROL

MCS INPUT

VARIANCE OUTPUT

CALIBRATOR

Signal Description

Sweep ramp, 0 Vto +1 V (0 V to any value

< +10 V obtainable by changing internal resistor).

AC power input 115 or 230 V.

-5 V to +5 V, proportional to CRT display.

Analog Plug-in (API) POSITION control determines

dc offset of this signal.
Output, +5 V = Pen UP; 0 V = Pen DOWN

Signal input for MCS FUNCTION. Pulses;
amplitude between 2 V and 20 V; max rep rate

1 MHz; min width 500 nsec; pulse pair resolution

500 nsec; input impedance 3 K ohms minimum.

Square of noise signal available only when

variance option installed in API (5485A Option 01).

Square wave, 1V p-p. Frequency depends on
LPI SWEEP TIME setting.

02810-1
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Installation

Model 5480A

Table 2-2. Incoming Inspection Check

This table is organized in three sections:

B. Procedure, describing tests,

A, TEST EQUIPMENT REQUIRED

Type/Characteristics
Electronic Counter

Voltage Standard
DC: Output voltage range
+20 mVto +20 V
AC: Output voltage range
0.5V to 20 V peak-to-peak

Oscilloscope
Vertical Sensitivity: 5 V/cm
Sweep Speeds: 1 usec/cm to
100 msec/cm
Intensity modulation capability

Pulse Generator
Repetition rate 1K to 1M
Pulse width 0.5 usec
Positive polarity
Amplitude 2V

Strip Chart Recorder

B. PROCEDURE

FUNCTION to AVERAGE

TRIGGER SOURCE to INTERNAL
PRE-ANALYSIS DELAY to "0"
POST-ANALYSIS DELAY to OFF
SWEEP NUMBER to "0"
PRESET/NORMAL to NORMAL
SWEEP TIME to 1 sec/cm
SENSITIVITY MULTIPLIER to AUTO
PRESET TOTALIZER to OFF

1. Before turn-on, set Signal Analyzer System

This table lists equipment and methods required to perform an incoming inspection check of the Model
5480A Signal Analyzer. Before beginning the check, refer to Section III of this manual for a discussion
of operating controls for the 5480A Memory/Display unit and its two plug-ins.

A. Test equipment required, with recommended Hewlett-Packard instruments listed.

C. Test record, which provides a place to record the results of each test. The test record may be
kept as a reference against which later performance checks can be compared.

Recommended HP Instrument (other equipment
may be used, if it has required characteristics)

Model 5221B

Model 740B or 741B
Model 745A

(Note: Model 738AR Voltmeter Calibrator may
be used. Model 738BR Voltmeter Calibrator
may be used, except change test voltages that
are multiples of ""2" to multiples of "1.5".)

Model 180A with
Model 1801A Dual Channel Vertical Amplifier
and Model 1820 Time Base plug-ins

Model 222A

Model 680

controls as follows:
MAGNIFIER to X1

SCALE CAL to OFF

SAMPLE to INT

DISPLAY INTERLACE to IN
SAWTOOTH/TRIANGLE to SAWTOOTH

A DISPLAY to DATA
B DISPLAY to DATA
A MEMORY SELECTOR to HALF 3, 4
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Model 5480A Section II
Installation

Table 2-2. Incoming Inspection Check Cont'd.

C

B. PROCEDURE Cont'd,

1. Set controls as follows (Cont'd):

B MEMORY SELECTOR to HALF 1,2
A+B/ALT to ALT

HISTOGRAM to OFF

A SENSITIVITY to . 005 V/CM

B SENSITIVITY to ,005 V/CM

A SENSITIVITY VERNIER to CAL
B SENSITIVITY VERNIER to CAL
A POLARITY to UP+

B POLARITY to UP+

A AC/GND/DC to GND

B AC/GND/DC to GND

2. Check for correct line fuse and line voliage switch setting (see item 16, Figure 3-3), then
connect Signal Analyzer System to ac line and turn on POWER,

Observe that:
POWER lamp is lighted
RESET lamp is off
PROCESS STOP pushbutton is lighted

3. Press both CLEAR DISPLAY pushbuttons. Observe that OUTPUT DISPLAY pushbutton lights,
and two traces appear on CRT.

4, Adjust A POSITION. Observe that one {race moves across entire vertical range of CRT
graticule.

5. Adjust B POSITION, Observe that other trace moves across entire range of CRT graticule,

6. Set Channel A trace on top graticule line. Set Channel B trace on bottom graticule line,
Observe trace widths. Adjust FOCUS for best traces. Traces should be less than 0.2
cm wide,

7. Switch MAGNIFIER to X5. Observe that each trace has approximately 10 dots per cm.

8. Adjust HORIZONTAL POSITION. Observe both ends of traces as position control is moved
from one extreme to the other.

9, Switch Channel A MEMORY SELECTOR to QUARTERS 1, 2, 3, and 4. Observe that
Channel A trace has approximately 5 dots per cm for each quarter.

10. Switch Channel A DISPLAY to OFF. Switch Channel B MEMORY SELECTOR to
QUARTERS 1, 2, 3, and 4. Observe that Channel B trace has approximately 5 dots per cm
for each quarter. Channel A trace should not be present.

11. Set controls as follows:
A DISPLAY to DATA
A MEMORY SELECTOR to FULL
B MEMORY SELECTOR to FULL
MAGNIFIER to X1
A+B/ALT to A4+B
Press both CLEAR DISPLAY buttons
Press PROCESS START pushbutton

Observe trace, If trace contains a moving offset, adjust DC BAL A+B to minimize offset.
To check adjustment, press both CLEAR DISPLAY pushbuttons, then PROCESS START
pushbutton; observe moving offset, and repeat adjustment if necessary.

@ 12. Press both CLEAR DISPLAY pushbuttons, then PROCESS START. Switch Channel A
POLARITY alternately between UP+ and -UP. Observe trace. Offsets associated with
polarity switching should be less than 0.2 cm.
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Section II Model 5480A
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Table 2-2. Incoming Inspection Check Cont'd.

B. PROCEDURE Cont'd. ‘

13. Press both CLEAR DISPLAY pushbuttons, then PROCESS START, Switch Channel B
POLARITY alternately between UP+ and -UP. Observe trace. Offsets associated with
polarity switching should be less than 0.2 cm.

14. Switch A+B/ALT to ALT. Press both CLEAR DISPLAY pushbuttons, then PROCESS START.
Observe trace. If trace contains a moving offset, adjust Channel A DC BAL for minimum
offset. To check adjustment, press both CLEAR DISPLAY pushbuttons, then PROCESS
START pushbutton; observe moving offset, and repeat adjustment if necessary.

15. Switch Channel A DISPLAY to OFF. Press both CLEAR DISPLAY pushbuttons, then
PROCESS START. Observe trace. If trace contains a moving offset, adjust Channel B ,
DC BAL for minimum offset. To check adjustment, press both CLEAR DISPLAY pushbuttons,
then PROCESS START pushbutton; observe moving offset, and repeat adjustment if necessary.

16. Press OUTPUT DISPLAY. Switch SENSITIVITY MULTIPLIER to '"0", then in sequence
through 1, 2, 3, 4, 5, 6, 7, etc. Observe trace. There should be no change switching
between AUTO and "0". As SENSITIVITY MULTIPLIER is stepped to each higher-numbered
position, vertical spacing between dots of trace doubles.

17. Set controls as follows:
SENSITIVITY MULTIPLIER to AUTO
SWEEP TIME to 10 msec/cm
INTERLACE DISPLAY to OUT
Press PROCESS START

Observe trace. Trace should flicker,

18. Switch SWEEP TIME through each position from 10 msec/cm to 50 sec/cm. Observe trace.
With each successive switch position, trace should flicker at a slower rate until display is
a dot slowly moving across CRT.

19. Switch SWEEP TIME to 1 msec/cm. Set PRE-ANALYSIS DELAY to 0.5 sec. Observe
trace. Flicker rate should be about two times per second.

20. Switch PRE-ANALYSIS DELAY to 0.2 sec, 0.1 sec, 50 msec, and 20 msec. Observe trace.
Flicker rate should increase as PRE-ANALYSIS DELAY decreases,

21. Switch PRE-ANALYSIS DELAY to 10 msec and 5 rhsec. Observe trace, Trace should
brighten at each of these PRE-ANALYSIS times.

22. Set PRE-ANALYSIS DELAY to "0", Set POST-ANALYSIS DELAY to any position out of
~ "OFF". Observe trace. Flicker rate depends on setting of POST-ANALYSIS DELAY.

23. Switch TRIGGER SOURCE to LINE. Observe trace. Flicker rate depends on POST-
ANALYSIS DELAY setting.

24. Set controls as follows:
POST -ANALYSIS DELAY to OFF
SWEEP NUMBER to "0"
PRESET/NORMAL to NORMAL
Press PROCESS START pushbutton

Connect a BNC-BNC cable between Electronic Counter INPUT and 5480A rear-panel
NEG SYNCH OUTPUT. : :

Set Electronic Counter as follows:
GATE to OPEN
SAMPLE RATE to mid-range )
TRIGGER LEVEL for uniform counting rate,. ‘
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Table 2-2. Incoming Inspection Check Cont'd.

B. PROCEDURE Cont'd.

24. Continued.

Switch SWEEP NUMBER to PRESET.
Press both CLEAR DISPLAY pushbuttons
Reset Electronic Counter

Press PROCESS START button

Observe 5480A and Electronic Counter. Signal Analyzer should provide one sweep, and
OUTPUT DISPLAY button should light. Electronic Counter should indicate "1'" sweep.
25, Perform the following procedure for SWEEP NUMBER settings indicated:

Set SWEEP NUMBER switch as indicated.

Reset Electronic Counter

Press PROCESS START button

Allow Signal Analyzer to sweep until OUTPUT DISPLAY lamp lights.

Observe Electronic Counter display. Number of sweeps should.correspond to selected
SWEEP NUMBER as shown in table below.

SWEEP NUMBER Number of sweeps

OO LB
©w
Do

- 256
.
10 1024

Disconnect Electronic Counter from 5480A.

26, Connect equipment as shown in setup diagram below.

VOLTAGE ls&YPNu%' °
STANDARD o 8 INPUT
o]
o
BNC BNC j
ADAPTER T

Center Channel B trace
Switch Channel B AC/GND/DC to DC
Set Voltmeter Calibrator for +20 mV dc output

Observe trace. At 5 mV/cm, trace should move to within 0.2 em of top graticule line.

27. Switch Channel B POLARITY to -UP. Observe trace. Trace should move to within 0.2 cm
of bottom graticule line.
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Section II Model 5480A
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Table 2-2. Incoming Inspection Check Cont'd.

B, PROCEDURE Cont'd. ‘

28. Switch Channel B SENSITIVITY to .01 V/CM, .02 V/CM, and .05 V/CM. Observe trace.
Displacement from center should correspond to SENSITIVITY setting as shown in chart
below, within 0.2 cm.

SENSITIVITY (V/CM) Trace is cm below center (+0.2 cm)
.01 2 cm
.02 1 cm
.05 ' 0.4 cm

29, Change control settings as follows:

Voltage Standard to provide 400 Hz at 0.5 V peak-to-peak
Channel B SENSITIVITY to 0.1 V/CM

TRIGGER SOURCE to EXTERNAL +

Adjust TRIGGER SOURCE LEVEL for stable triggering

Observe trace. Pattern should be stable sine wave, 5 +0.2 cm in height.
30. Adjust Channel B SENSITIVITY VERNIER. Observe trace. Vernier should reduce height

of displayed signal to less than 2 cm when turned fully CCW, Set B SENSITIVITY VERNIER
to CAL.

31. Switch Channel B SENSITIVITY and Voltmeter Calibrator output as indicated in table below.
Observe trace. Display size at each setting should be within 0.2 c¢m of size indicated

in table.
DC Voltage Standard Output SENSITIVITY (V/CM) Display Size (cm)

0.5V 0.2 2.5
0.5V 0.5 1 ‘
1v 1 1
2V 2 1
5V 5 1

10V 10 1

20V 20 1

32. Switch Channel A DISPLAY to DATA and repeat steps 26 through 31 for Channel A.

33. Switch PRE-ANALYSIS DELAY to 20 us, 50 us, .1 ms, .2 ms, .5 ms, 1 ms, and 2 ms.
Observe trace. Initial phase of displayed sine wave should change as switch settings
are changed.

34. Switch TRIGGER SOURCE to EXTERNAL. Observe trace. Phase of displayed sine wave
should reverse. )

35. Set controls as follows:
PRE-ANALYSIS DELAY to 0"
SWEEP TIME to 5 msec/cm
FUNCTION to SUMMATION
SWEEP NUMBER to ""4"
PRESET/NORMAL to PRESET
Press both CLEAR DISPLAY pushbuttons
Press PROCESS START button

Observe trace. Sine wave pattern should grow, divide by 2, grow, divide by 2, for a total
of four divisions by 2.

36. Switch SENSITIVITY MULTIPLIER to 10, Observe trace. Sine wave displayed should be
0.5 £0.2 cm in amplitude.
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Section II
Installation

Table 2-2. Incoming Inspection Check Cont'd.

317.

38.

39.

40,

41.

42,

43.

44,

45.

46.

B. PROCEDURE Cont'd.

Switch SENSITIVITY MULTIPLIER to 11, 12, 13, 14, 15. Observe trace. Amplitude of
displayed sine wave should double with each successive switch position. Note: there may
be a small amount of overflow on position 15. Overflow causes displayed pattern to appear
folded-over at top or bottom,

Set controls as follows:
SENSITIVITY MULTIPLIER to AUTO
SWEEP NUMBER to 19
Channel A DISPIAY to INPUT
Press both CLEAR DISPLAY pushbuttons
Press PROCESS START button

Observe trace. Should be flickering sine wave.

Switch Channel A DISPLAY to NOISE. Observe trace., Should be flickering sine wave,
same as in step 38.

Switch SWEEP TIME to 10 msec/cm. Observe trace. Flicker is half rate of step 39.

Set controls as follows:
FUNCTION to AVERAGE
Channel A SENSITIVITY to 0.5 V/CM
Channel A DISPLAY to DATA
SWEEP TIME to 2 msec/cm
Channel A SENSITIVITY VERNIER to fully CCW
Press both CLEAR DISPLAY pushbuttons
Press PROCESS START button

Observe trace. Should be clipped sine wave with no "rain. "Rain" is many dots moving
randomly up or down in the CRT display.

For the remaining checks of this procedure, an external oscilloscope is used to observe
Signal Analyzer output waveforms. Initially, the oscilloscope controls should be set
as follows:

Time/cm to 1 usec/cm
Vertical sensitivity to 5 V/CM
AC/DC coupling to DC

SYNC to internal

Connect oscilloscope to 5480A rear-panel POS SYNCH OUTPUT.

Set 5486A TRIGGER SOURCE to INT
Press both CLEAR DISPLAY pushbuttons
Press PROCESS START button

Observe oscilloscope. Display should be positive-going pulse as shown in waveform A.

Disconnect oscilloscope from POS SYNCH OUTPUT and connect to NEG SYNCH OUTPUT.
Observe oscilloscope. Display should be negative-going pulse as shown in waveform B.

Disconnect oscilloscope from NEG SYNCH OUTPUT and connect to SAMPLE OUTPUT.
Observe oscilloscope. Display should be negative-going pulse as shown in waveform C.

Disconnect oscilloscope from SAMPLE OUTPUT and connect to Z2 AXIS OUTPUT.
Observe oscilloscope. Display should be negative-going pulse as shown in waveform D.

02810-1
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Section II Model 5480A
Installation

Table 2-2. Incoming Inspection Check Cont'd.

B. PROCEDURE Cont'd. OSCILLOGRAMS

1. V=5V/em . 3. V=2V/cm
H=0.5 psec/cm H=0.5 psec/em H=0.1 pgsec/cm
0V = vertical centerline 0V = vertical centerline OV = vertical centerline

4. V=2V/em 5. V=2V/cm 6. V=5V/cm
H =1 usec/cm H =2 msec/cm H =20 pusec/cm
OV = vertical centerline OV = vertical centerline 0V = vertical centerline

7. V=1V/cm 8, V =20 kHz/cm
H =1 sec/cm H =10 sec/ecm
0V =1 cm below vertical centerline 0 counts = baseline

SENSITIVITY MULTIPLIER set to 9

47, Disconnect oscilloscope from Z AXIS QUTPUT and connect to PEN LIFT CONTROL,

Change oscilloscope time/cm to 5 msec/cm
Préss both CLEAR DISPLAY buttons
Press OUTPUT RECORD button, repeat as many times as desired.

Observe oscilloscope. Display should be negative-going pulse as shown in waveform E.
Pulse occurs each time OUTPUT RECORD button is pressed.

48. Disconnect oscilloscope from PEN LIFT CONTROL and connect to POINT PLOTTER SEEK.

Change oscilloscope time/cm to 20 psec/cm
Change 5480A SWEEP TIME to 100 msec/cm
Press OUTPUT RECORD button. Repeat as necessary.

Observe oscilloscope, Positive pulse occurs during time OUTPUT RECORD button is
lighted, OUTPUT RECORD stays lighted for about 1 second (10 times SWEEP TIME
setting). Pulse should resemble one shown in waveform F. Disconnect oscilloscope
from POINT PLOTTER SEEK output.
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Table 2-2. Incoming Inspection Check Cont'd,

49,

50,

51.

52.

B. PROCEDURE Cont'd.

Connect Pulse Generator OUTPUT to POINT PLOTTER PLOT input. Set Pulse Generator
controls as follows:

REP RATE to 1K-10K PULSE WIDTH VERNIER to fully CCW
REP RATE VERNIER to fully CCW PULSE POLARITY to "+"

PULSE DELAY to less than 0.1 PULSE AMPLITUDE to 2V

PULSE WIDTH to 0.5-5 PULSE AMPLITUDE VERNIER fully CCW

Set 5480A controls as follows:
SAMPLE ]NT/EXT to EXT
SWEEP TIME to EXT
Push OUTPUT RECORD button

Observe 5480A CRT. Dot moves across CRT. PROCESS STOP button lights about 1 to 2
seconds after OUTPUT RECORD button is pressed. Disconnect Pulse Generator from
POINT PLOTTER PLOT input.

Connect Pulse Generator to SAMPLE INPUT. Press both CLEAR DISPLAY pushbuttons,
Press PROCESS START button. Observe CRT. Dot sweeps across CRT in about 1 to 2
seconds. Disconnect Pulse Generator from SAMPLE INPUT.

~ Connect Pulse Generator to MCS INPUT. Change Pulse Generator REP RATE to 100K-1M.
" Set 5480A controls as follows:

SAMPLE INT/EXT to EXT

SWEEP TIME to 1 sec/cm

FUNCTION to MCS

SENSITIVITY MULTIPLIER to 7

Press both CLEAR DISPLAY pushbuttons
Press PROCESS START button

After about 1 second, change Pulse Generator REP RATE to 10K-100K, After about 1 more
second, push PROCESS STOP. Press DISPLAY. Observe CRT. Disregard scattered
points. If two-step picture, similar to one shown in waveform G, appears, MCS works.
Disconnect all signal leads from 5480A rear-panel.

Connect oscilloscope as shown in picture below,

Z AxIS)

(] seoon

I80A

VERT DAC

i
EXT HORIZ HORIZ DAC
3 )

Set oscilloscope controls as follows:
DISPLAY to EXT CAL
Vertical Sensitivity to 0.5 V/cm
Adjust Horizontal and Vertical position controls as necessary for on-screen display.

Observe waveforms on Signal Analyzer and oscilloscope. They should be similar. Adjust
Horizontal and Vertical gain sensitivities to give same Horizontal and Vertical deflections
on oscilloscope as on Signal Analyzer. Oscilloscope trace should be twice as wide as
Signal Analyzer trace., NOTE: Be sure oscilloscope intensity control is not turned up so
high that it overrides Z axis input voltage.

02810-1
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Table 2-2. Incoming Inspection Check Cont'd.

B. PROCEDURE Cont'd,

53. Disconnect oscilloscope from VERTICAL DAC OUTPUT and connect to VERTICAL SCOPE
OUTPUT. Adjust Signal Analyzer Vertical POSITION control. Observe oscilloscope trace.
Trace should move up and down as Signal Analyzer trace moves up and down,

54. Set controls as follows:
FUNCTION to HISTOGRAM
HISTOGRAM to TIME
SWEEP TIME to 1 msec/cm
SENSITIVITY MULTIPLIER to 15
Press both CLEAR DISPLAY pushbuttons
Press PROCESS START button

Observe 5480A CRT. One to three dots should rise out of baseline approximately 2.5 cm
from left-hand side.

95.  Switch HISTOGRAM to FREQ, and SWEEP TIME to 5 sec/cm. Press both CLEAR DISPLAY
pushbuttons. Press PROCESS START button, Observe 5480A CRT. One to three dots will
slowly rise about 0.2 cm from left-hand end of baseline.

56. Connect Strip Chart Recorder to 5480A SWEEP VOLTAGE OUTPUT. Set recorder as follows:
RANGE to 1V
DCN to DOWN
Division to ""8"
Min/Hr to Min
Zero pen while holding 5480A OUTPUT RECORD button in.

Set Signal Analyzer controls as follows:

INTERLACE DISPLAY to OUT

PRESET/NORMAL to NORMAL
Press PROCESS START

Observe strip chart recording. Should show a ramp as in picture H.

Model 5480A
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Model 5480A Section IT

Installation
Table 2-2. . Incoming Inspection Check Cont'd.
C. TEST RECORD
HP Model 5480A Signal Analyzer System Tests performed by
HP Model 5480A Memory/Display Date
Serial No. - Other ID
HP Model 5485A Dual Channel Input
Serial No. - Other ID
HP Model 5486A Control ’
Serial No. -. Other ID
Step* Description Test Result
* Step refers to number in part B, PROCEDURE
1. Initial Control Settings
2. Turn-on POWER lamp
RESET lamp
PROCESS STOP button
3. CLEAR DISPLAY OUTPUT DISPLAY button
CRT Display
4. Channel A POSITION Omne trace moves
5. Channel B POSITION Other trace moves
6. Trace widths Less than 0.2 cm
1. MAGNIFIER to X5 10 dots/cm A
B
8. HORIZONTAL POSITION See both ends of trace
9. Channel A MEMORY SELECTOR QUARTER 1
2
3
4
10. Channel B MEMORY SELECTOR QUARTER 1
2
3
4
11. DC BAL A+B Minimal offset
12. Channel A POLARITY reversal Minimal offset
13. Channel B POLARITY reversal Minimal offset
14. DC BAL A Minimal offset
15. DC BAL B Minimal offset
16. SENSITIVITY MULTIPLIER No change in size switching between
AUTO and "o
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Table 2-2. Incoming Inspection Check Cont'd.

C. TEST RECORD Cont'd,

16, SENSITIVITY MULTIPLIER Cont'd. Vertical spacing between dots changes
by factor of 2 when switching between
following positions
0-1 10-11
1-2 11-12
2-3 12-13
3-4 13-14
4-5 14-15
5-6 15-16
6-17 6-17
7-8 17-18
8-9 18-19
9-10

17. INTERLACE DISPLAY OUT Trace flickers

18. Increase SWEEP TIME Observe CRT

19, PRE-ANALYSIS DELAY 0.5 sec Trace flicker about twice/second

20. PRE-ANALYSIS DELAY 0.2 sec, 0.1 sec, Flicker rate increases

50 msec, 20 msec

21, PRE-ANALYSIS DELAY 10 ms, 5 msec Trace brightens

22. POST-ANALYSIS DELAY Flicker rate depends on control
setting

23. TRIGGER SOURCE to LINE Flicker rate depends on POST-ANALYSIS
DELAY setting.

24, SWEEP NUMBER counter N=0, count=1

25. SWEEP NUMBER counter N =1, count-=
N =2, count=
N =3, count=
N =4, count=
N =5, count=
N =6, count-=
N =4, count=
N =8, count=
N =9, count=
N =10, count =

26. Channel B aftenuator calibration .005 V/CM

21, Reverse polarity Trace moves to bottom of CRT

28. Channel B attenuator calibration .01 V/CM
.02 v/CM
.05 Vv/CM

29, Channel B attenuator calibration .1v/CMm

30. Channel B SENSITIVITY VERNIER Max CCW

2-16
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Table 2-2. Incoming Inspection Check Cont'd.

31.

32.

33.

34,
35.

36.
37.

38.
39.

40,

C. TEST RECORD Cont'd.

Channel B attenuator calibration

Channel A attenuator calibration
Reverse polarity

Channel A attenuator calibration

Channel A SENSITIVITY

Channel A attenuator calibration

PRE-ANALYSIS DELAY

Reverse TRIGGER SOURCE EXTERNAL
polarity

AUTO scaling in SUMMATION mode

SENSITIVITY MULTIPLIER to 10

SENSITIVITY MULTIPLIER to 11-15

Channel A DISPLAY to INPUT
Channel A DISPLAY t‘o NOISE

Change SWEEP TIME to 10 msec

.2 V/CM

.5 V/CM

V/CM

v/CM

V/CM

1
2
5 V/CM
0
0

V/CM

.005 V/CM

Trace moves to bottom of CRT
.01 V/CM

.02 V/CM

.05 V/CM
.1 V/CM

Max CCW

.2 V/CM

.5 V/CM

1V/CM

2 V/CM
5 V/CM

10 V/CM

20 V/CM

20 usec

50 psec

.1 msec

.2 msec

.b msec

1 msec

2 msec

Initial phase of displayed sine wave
reverses :

Pattern grows, divides by 2, grows,
divides, etc.

Trace is sine wave

Amplitude of sine wave changes by a
factor of 2 when switching between
following positions

10-11

11-12

12-13

13-14

14-15

Trace flickers

Trace flickers

Flicker rate is half that of steps 38
and 39

02810-1
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Model 5480A

Incoming Inspection Check Cont'd.

41.

42,

43,

44,

45,

46.

41,

48,

49,

50.
51.

52,

53.

54,

55.

56,

C. TEST RECORD Cont'd.

Memory overload in AVERAGE

Connect oscilloscope

POS SYNCH OUTPUT

NEG SYNCH OUTPUT

SAMPLE OUTPUT

Z AXIS OUTPUT

PEN LIFT CONTROL

POINT PLOTTER SEEK

POINT PLOTTER PLOT’

SAMPLE INPUT
MCS INPUT

External oscilloscope

External oscilloscope

TIME HISTOGRAM

FREQUENCY HISTOGRAM

SWEEP VOLTAGE OUTPUT

Display is clipped sine wave with
no "'rain"

Amplitude
Width at base
Baseline

Amplitude
Width at base
Baseline

Amplitude
Width dat base
Baseline

Amplitude
Width at base
Baseline

Amplitude
Width at base
Baseline

Amplitude
Width at base
Baseline

Dot on CRT
PROCESS STOP lights

Dot on CRT

Two-step waveform

VERTICAL DAC
HORIZ DAC
Z AXIS

VERTICAL SCOPE OUTPUT

Dot 2.5 cm from left side of trace

v Dot 0.2 cm from left side of trace

N

Ramp height
Ramp linearity
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SECTION Il
OPERATION
3-1. BASIC CONCEPT Figure 3-1. Time to PRESET (Nomograph)
3-2. The similarity of the 5480A Signal Analyzer Sys-
tem to a standard oscilloscope is apparent from some
of the control names (POSITION, TRIGGER SOURCE/ SWEEP TIME/cm TIME
LEVEL, SENSITIVITY V/CM, SWEEP TIME). The + Imsec —10%sec
5480A isbasically an oscilloscope for looking at noisy [ 3L8years)
signals, and can provide up to 60 dB of improvement T2 S l(galgec )
in signal-to-noise ratio. Further descriptions of the ls I 7 years
Signal Analyzer system are given in Figure 3-3 thru 1 iomeec T e eys)
3-5. Operating instructions for each mode are given SWEEP NUMBER 108 sec
in Figures 3-6 thru 3-10. Special operating instruc- T2° ™) T (.6days)
tions (for increasing frequency range, use with aux- 150 1o 1 105sec
iliary equipment, etc, are givenin Figures2-2 and2-3), - 5 - (27.8hrs)
- + 100msec 10%sec
+ 200 o T (2.781rs)
103
T 0.5sec 5 (16.7 min)
T 'see T (hermin
+ 2sec o
3-3. Figure 3-1 enables estimation of experiment T 10sec
length from the time PROCESS START button is T Ssec 1
pressed, until OUTPUT DISPLAY pushbutton lights 1 10sec see
at end of experiment. The chart does not include any 1 20sec 1 10omssc
allowance for 5480A "dead time'", so actual experi-
ment length may be up to 100 per cent longer than J 50sec J 10msec
estimated. Any PRE-ANALYSIS DELAY or POST-
ANALYSIS DELAY should be added to SWEEP TIME
line and included in overall experiment length,
Figure 3-2. Pre-Analysis and Post-Analysis Delays
INT., EXT., OR LINE
TRIGGER TO LOGIC g&AERETPOF END OF SWEEP 3‘(}4‘3 PULSE
I‘PLUG-IN l—— 1_
[#————PROCESS — =
DISPLAY
le—————— PRE ~ANALYSIS -t ~ SWEEP - POST —ANALYS|S ——— ]
DELAY (10ms ~500s) (0~10s)
(0-0.55)
A B c D
CYCLE A-D PERFORMED FOR EVERY SWEEP

02810-1

3-1




Section III
Operation

Model 5480A

Figure 3-3. Memory-Display Unit (5480A)

DESCRIPTION: Provides memory, logic, power
supply and display output for Signal Analyzer System.
CONTROLS, CONNECTORS, INDICATORS:
FRONT PANEL:

1.

DISPLAY:

CRT: Provides visual output from 5480A. See
Figures 3-7thru 3-10 for interpretation of display.

INTENSITY: Adjusts CRT trace intensity. Pre-
vent CRT phosphor burns by keeping intensity as
low as possible while maintaining good trace
visibility.
TRACE ALIGN: Rotatestrace for alignment with
graticule.

FOCUS: Adjusts CRT focus. Set for smallest
spot size,

MAGNIFIER: Expands horizontal display scale
by factor of 5 (in X5) to provide increased
resolution.

MEMORY

PROCESS and OUTPUT controls are pushbutton
switches containing indicator lamps. Lighted
button indicates Memory activity in progress.

PROCESS START: Enables signal processing
by Memory. Processing begins at first sync
pulse after pushbutton is pressed. If pressed
while STOP or DISPLAY button is lighted, pro-
cessing resumes at next sync pulse. Button re-
mains lighted during signal processing.

PROCESS STOP: Stops signal processing by
Memory. No CRT display.

OUTPUT DISPLAY: Causes Memory contents
to be displayed on CRT. Stops signal processing
if pressed while START button is lighted.

OUTPUT RECORD: When signal processing is
stopped, causes 5480A to step through Memory
contents once at rate selected by SWEEP TIME
control. Memory contents are provided in ana-
log form at rear panel QOUTPUT connectors (item
8). Output signal can be recorded by X-Y re-
corder at rate which recorder pen can follow.
(A PEN LIFT signal is also provided at rear
panel.)

CLEARDISPLAY: Two pushbutton switches must
be pressed simultaneously to erase Memory
contents being displayed on CRT. Use of two
buttons prevents accidental erasure of Memory
contents.

CALIBRATOR: Female banana connector. One-~
volt peak-to-peak square wave. Output frequency
depends on SWEEP TIME to mainfain the same
number of cycles on CRT display regardless of
SWEEP TIME.

POWER

Switch controls ac power to 5480A.

White ON lamp lights whenever ac power is
applied,

Red RESET lamplightsto indicate that ac power
has been interrupted. Memory contents are pro-
tected against ac interruption, but processing
cannot continue until the interruption has been
acknowledged by resetting the 5480A by turning
ac power off for about one second, then on again.

3-2
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Figure 3-3. Memory-Display Unit (5480A) Cont'd.

REAR PANEL: When SWEEP VOLTAGE OUTPUT (item 14) is
being used, set INTERLACE DISPIAY to OUT.
5. SCALE CAL: Provides means for calibrating This will make SWEEP VOLTAGE QUTPUT a
an X-Y recorder connected at OUTPUT con- single ramp for each triggering sync pulse.
nectors (item 8). When analog plug-in DISPLAY .
control is set to DATA, SCALE CAL operates 10. N.OISE O.UTPUT' Female BNC connector. .Pro-
as follows: vides noise being removed from data signal.
Voltage level is correct for that point during
In FULL, a dot appears at upper time CRT is unblanked (Z AXIS QUTPUT pulse).
right corner of CRT.
In ZERO, a dot appears at lower 11, VERTSCOPE OUTPUT: Female BNC connector.,
left corner of CRT. ’ Provides -5V to +5V ac signal (proportional to
In OFF, 5480A operates normally. amplitude of displayed signal) riding on a de
ffset voltage that is proportional to setting of
6. HORIZ SWEEP WAVEFORM: Allows operatorto 0 . - ;
select SAWTOOTH or TRIANGLE sweep voltage. Analog Plug-in Vertical POSITION control.
In SAWTOOTH, Memory is stepped from 0 (left) 12. MCS INPUT: Female BNC connector. Signal
to 1000 (right) linearly, jumps back to 0 (left) input for MCS (multichannel scaling) made (see
and steps linearly to 1000 (right) again. In tri- Figure 3-10).
angle, Memory is stepped from 0 (left) to 1000 . L
(right) linearly, then from 1000 (right) to 0 (left) 13- IEI’lXaERli‘:;h gfgfa F:I; [tlgirozrﬁ oin Sonnector.
linearly, then O (left) to 1000 (right), etc. buts p P s g
connector,
SAWTOOTHgives continual left-to-right sweeps .
while TRIANGLE gives alternate lefi-to-right 4+ SWEEP VOLTAGE OUTPUT: Female BNC con-
and right -to-left sweeps (steps through Memory) nector. Provides sawtooth (0V to +1V) signal
: synchronized with analyzer sweep, Set INTER-
7. SAMPLE: LACEDISPLAY to OUT when using this connector.
INT/EXT Switch: In INT, 5480A uses internal 15. VARIANCE OUTPUT: Female BNC connector.
100 kHz time base to establish sampling rate, Provides square of noise only (variance of input
In EXT, 5480A uses signal applied at SAMPLE signal) when variance option is installed. By
INPUT connector to establish sampling rate. observing this output on an unused 5480A input
channel, operator can tell if average waveform
SAMPLE OUTPUT connector. Female BNC. is made up of more than one input signal locked
One-thousand logic level sample pulses per to the input sync frequency.
sweep. Output available from either internal or 16. POWER
external sweeps.
SAMPLE INPUT connector. Female BNC. I(\Z'Ignnglcztgfoe(l)%céep Eivféit;gggnector endof HP Part
Signal applied here establishes sampling rate : b :
when INT/EXT switch set to EXT. Signal fre- 115/230 slide switch allows operation from either
quency must be lessthan 20 kHz and levels must 115V or 230V ac lines. Use a narrow-blade
vary from OV or more negative to +2V or more screwdriver to slide switch so numbers indica-
positive. ting operating line voltage are exposed. Be sure
. . correct fuse is installed: For 115V, use 2.5A
8. OUTPUT: Jemale BNC e ors.  Troyides slow-blow, HP Part No, 2110-0015. For 230V,
necessary ana‘og outputs for e use 1.25A slow-blow, HP Part No. 2110-0021.
corder, point plotter, oscilloscope, or other
analog device. 17. POINT PLOTTER: Female BNC connectors.
HORIZ DAC provides 0V to +10V ramp, propor- SEEK supplies signal telling point plotter to plot
tional to each Memory address. a point.
. . PLOT receives signal from plotter, indicating
VERT .DAC‘ .prov1des -5V to +bV, proportional point has been plotted.
to vertical display.
. . . . Point plotter X and Y inputs come from HORIZ
1Z AXIS p&(;\;lkdies 2V logic-level signal for oscil DAC and VERT DAC OUTPUTs, respectively.
oscope ng. Logic Plug-in SWEEP TIME switch (see Figure
PEN LIFT CONTROL provides logic level signal 3-5) must be set to EXT.
1o fwop X-¥ vecorder penat start of sweepand 1y qyerpnr 10GIC INTERCONNECTION for Cor.
p p. relation Synchronizer (not currently available),
9. INTERLACE DISPLAY: Controls display sweep. 19. SYSTEM LOGIC INTERCONNECTION for 1/0
Whenset toIN, display address register sweeps (Input/Output) Coupler, HP Model 5495A. The
memory and CRT continuously at 1 msec/cim, 1/0 coupler provides for interface connections
providing continuous flicker-free display, re- between the Model 5480A and computer, tele-
gardless of Logic Plug-in SWEEP TIME setting. type, printer, tape reader, or tape punch.
02810-1 3-3
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Figure 3-4.- Control Plug-in (5486A)

B oW N oo 27

WL -3 O O

10
11
12
13
14
15
16
17
18

DESCRIPTION: Selects FUNCTION of Signal Ana-
lyzer System. Controls system rate, pre- and post -
analysis delays, and amount of processing for each
analysis.

CONTROLS, CONNECTORS:
1. FUNCTION:

SUMMATION: Causes successive repetitions of
input signal to be added, keeping a "running
total". Vertical display is not calibrated (see
Figure 3-8).

AVERAGE: Keeps "calibrated average' of suc-
cessive input signal repetitions. Provides con-
tinuous calibrated display (see Figure 3-7).

HISTOGRAM: Creates plot of number-of-occur -
rances (probability) on vertical axis versus fre-
quency or periodonhorizontalaxis. Input signal
is applied at input connector (item 6).

MCS: Creates plot of frequency on vertical axis

. versus time on horizontal axis. Input signal is
applied through MCS INPUT connector (item 12,
Figure 3-3).

2. SENSITIVITY MULTIPLIER (2N): Multiplies
vertical display size by 2N Dial is calibrated
in N, thus as control is turned clock-wise each
positiondoubles display size. In AUTO, vertical
display is automatically calibrated in terms of
V/em onthe input attenuator setting when signal
was being processed.

3. PRESET TOTALIZER. When FUNCTION set to
HISTOGRAM, specifies total number of samples
to be histogrammed. In OFF, histograms con-
tinue until manually stopped by pressing OUT -
PUT DISPLAY or PROCESS STOP pushbutton.

4, SWEEP TIME: Determines rate at whichaddress
register steps through Memory, (processing
rate). In EXT, input signal connected through
SAMPLE INPUT connector (see item 7, Figure
3-3) is converted to a train of sampling pulses;
nearly any periodic waveform may be used for
this application.

In Frequency HISTOGRAM mode, SWEEP TIME
control calibrates Horizontal axis (Figure 3-9).
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Figure 3-4. Control Plug-in (5486A) Cont'd.

AC/DC: Selects ac coupling or dc coupling of 10. SWEEPNUMBER (2N): Selects number of sweeps

input sync signals in SUMMATION and AVERAGE or repetitionsto be averaged. Dialis calibrated

mode. in N, number of sweeps is aN (for example,
SWEEP NUMBER 3 causes 8 sweeps to be aver-
aged). Signal-to-noise ratio improvement in dB

Input connector: Female BNC. Sync input for is approximately 3N. For example, where N is

SUMMATION and AVERAGE mode; signal input 3, dB improvement is 9 dB.

for HISTOGRAM mode. See Figure 3-7 through

Figure 3-10. 11. PRESET/NORMAL:

TRIGGER SOURCE/LEVEL: Operates in SUM-
MATION, AVERAGE, and HISTOGRAM modes
only.

TRIGGER SOURCE selects triggering signal
from: INTERNAL, uses sync signal generated
at end of each sweep (5480A is free-running).
LINE, uses signal derived from power line fre-
quency. EXTERNAL + or -, uses signal at BNC
connector (item 6); derives sync pulse from posi-
tive or negative signal slope.

PRE-ANALYSIS DELAY: Provides calibrated
20 usec to 0.5 sec delay between input sync
signal and start of sweep. Conserves memory
and increases resolutionby eliminating unneces-
sary front portion of data waveform display (see
Figure 3-2).

POST-ANALYSIS DELAY: Provides uncalibrated
zZero to 10 second delay of output sync pulse
occurring at end of every sweep. If this sync
output is used to start each repetition of an ex-
periment, start of experiment will be delayed
by this amount (see Figure 3-2).

PRESET (AVERAGE): 5480A averages number
of sweeps selected by SWEEP NUMBER, stops
and DISPLAYs result (see Figure 3-7). This is
stable averaging. *

NORMAL (AVERAGE): 5480A averages number
of sweeps selected by SWEEP NUMBER, and
continues averaging with this number of sweeps
defining the weighting time constant until stopped
manually. This is weighted averaging. (See
Figure 3-17.)

PRESET (SUMMATION): 5480A adds number of
sweeps selected by SWEEP NUMBER control,
stops and DISPLAYs result (see Figure 3-8).*

NORMAL (SUMMATION): 5480A adds inputs
until manually stopped (see Figure 3-8). The
AUTO scaling feature of SENSITIVITY MULTI-
PLIER ceases operationin NORMA L mode during
SUMMATION after SWEEP NUMBER has been
reached.

NOTE: In PRESET (AVERAGE) or PRESET
(SUMMATION), and SWEEP NUMBER is 19
5480A will stop and DISPLAY result after 218
sweeps.

02810-1
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Operation
Figure 3-5. Two Channel Input Plug-in (5485A)
L2 3 4 5 When MEMORY SELECTOR controls are set to
cause both channels to be connected to same

6 Memory quarter, A rules. For example, if
MEMORY SELECTOR A is set to FULL, no
quarter isleft for B; or, if MEMORY SELECTOR
A is set to QUARTER 1, and MEMORY SE-

7 LECTOR B set to FULL, Channel A gets
QUARTER 1, and Channel B gets QUARTERSs 2,
3, and 4.

10

4, SENSITIVITY/VERNIER:

6 SENSITIVITY: Attenuates input signal and pro-
vides calibration of vertical display axis from
5 mV/cm to 20 V/em.

7 VERNIER: Provides continuous, uncalibrated
attenvation of vertical display axis. Does not
affect input signal amplitude stored in memory.

1,2 i 3 4 5 5. DC/GND/AC: Switches from dc coupling,
grounding, or ac coupling of input. In GND,
. . input connector is open-circuited, and input to
{d)aEtaSLCt%IEngi.s gﬁ:gp;ssoszrifcgogﬁtﬁﬁlg foéirglg:i amplifier is grounded to provide a zero reference,
Analyzer display.
. 6. UP+/-UP: Inverts input signal, allowing wave-
CONTROLS, CONNECTORS: form to be displayed with positive voltage above
1. DISPLAY: Selects CRT display for its channel. baseline (UP+) or below baseline (-UP).
INPUT displays raw, unprocessed input signal.
DATA displays averaged signal, MCS, or histo- 7. INPUT: Female BNC connector. Input for
gram. NOISE displays difference betweenINPUT AVERAGE or SUMMATION functions (see Figure
and averaged signal. OFF turns channel off 3-7 and Figure 3-8).
(see item 3).
8. ALT/A+B: In ALT, two channels operate sep-
2. POSITION: Adjusts vertical position of its arately. In A + B, signal at INPUT B is added
channel on CRT display. to signal at INPUT A and sum is fed through
Channel A only. Difference between two signals
3. MEMORY SELECTOR: Selects portion of Mem - can be averaged by setting one channel to UP+
ory to be used for storage, display, or proces- and other to -UP.
sing. Memory is divided into four quarters.
Operator may select memory portions for either 9. HISTOGRAM FREQ/TIME: If Logic Plug-in
channel as follows: FUNCTION is set to HISTOGRAM, FREQ dis-
QUARTER 1 plays a frequency histogram (use above 1 kHz),
QUARTER 2 or TIME displays a period (time) histogram (use
QUARTER 3 below 1 kHz). See Figure 3-9,
QUARTER 4
HALF (QUARTERS 1 and 2) 10. BASELINE ADJ: Adjusts baseline to prevent
HALF (QUARTERS 3 and 4) baseline drift during summation.
FULL (QUARTERS 1, 2, 3, and 4)
11. DC BAL controls: Compensates for small dc
In OVERLAP all four quarter sections are dis- offsets in the input circuits so dc input will be
played simultaneously as separate traces. stored as "0'" in the memory.
3-6
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Figure 3-6. Setup and Turn-on

(R 3430A meMOY-DIIAAY
d wrvenrro paonite

SETUP:

Connect input signals and any auxiliary equipment to
Signal Analyzer System. Input/output signal speci-
fications and typical setups are given in Section II.

Set 115/230-volt slide switch (see item 16, Figure
3-3) so numbers indicating line voltage to be used
are exposed. Install correct fuse for this line volt-
age (use 2, 5A slow-blow for 115V; 1. 25A slow-blow
for 230V),

Connect Signal Analyzer to ac line.

NOTE: Operating instructions and indications be-
low are for standard Signal Analyzer Systems with
no auxiliary equipment connected to J15, J16, J117,
or J18. Operating instructions for systems with
connections to these connectors are contained in
manuals for the auxiliary equipment.

Set controls as listed below:

1. FUNCTION to AVERAGE.

2. PRE-ANALYSIS DELAY and POST-ANALYSIS
DELAY to "0" and OFF, respectively.

3. Channel A DISPLAY to DATA.
4. Channel B DISPLAY to OFF.

TURN-ON:

5. Turn on ac power, POWER switch (item 5) is
near lower right corner of CRT. At turn-onm,
the white ON and PROCESS STOP switch lamps
will light. There will be no CRT display.

6. Press OUTPUT DISPLAY pushbutton. Button
will light, and display appear on CRT. Observe
CRT display for each of the following Channel A
DISPLAY switch positions: FULL; HALF 3, 4;
HALF 1, 2; QUARTER 1; QUARTER 2; QUAR-
TER 3, QUARTER 4. Display for each setting
represents what was in that portion of memory
when Signal Analyzer was turned off. If memory
section being displayed is not important, erase
it by pressing both CLEAR DISPLAY pushbuttons
simultaneously; and quarter or half of the
memory can be erased independently of- other
memory sections.

SELECT OPERATING MODE:

Operating mode is selected by FUNCTION switch
(item 1). AVERAGE (see Figure 3-7), SUMMATION
(see Figure 3-8), HISTOGRAM (see Figure 3-9), and
MULTICHANNEL SCALING (MCS)(see Figure 3-10).

02810-1

3-7




Section HI Model 5480A
Operation
Figure 3-7. Average
CENTER BASELINE AT START 8 4
REPOSITION IF NECESSARY '’ /
7
|
A
SIGNAL
SYNC
9’ B
SIGNAL
2 10 34 5,12 6 ir
DESCRIPTION: Analyzer performs either weighted c. If MEMORY SELECTOR controls are set to ‘
or calibrated average. Display resembles oscil- feed A and B to same quarter section of
loscope presentation of input signal, with noise memory, A overcomes B.
averaged out. Up to 60 dB of signal-to-noise ratio
improvement can be obtained. Vertical display is d. Signal processing occurs only
calibrated in V/cm, noisy signal appears at full 1) Inmemory sections selected by MEMORY
value and noise is gradually removed, leaving only SELECTOR switches,
signal. 2) when PROCESS START button is lighted,
Perform SETUPand TURN-ON procedure described 3) and sync signal is received by Logic
: . plug-in.
in Figure 3-6.
7. Clear display by simultaneously pressing both
- CONTROL SETTINGS CLEAR DISPLAY buttons. OUTPUT DISPLAY
1. FUNCTION to AVERAGE. button will light, and CRT will display a hori-
- 2. SENSITIVITY MULTIPLIER fully CCW. zontal line,
3. SWEEP NUMBER to about 6. 8. Press PROCESS START pushbutton. Button will
light, and OUTPUT DISPLAY light will go out.
4, PRESET/NORMAL to NORMAL, Display will show signal processing.
5. 8%%{‘“?; éhzrr’igh;“ﬁgi ESDC{)SPLAY to DATA(or g 4 jocessary, select TRIGGER SOURCE and ad-
’ ea). just LEVEL to initiate processing. Ordinarily,
6. ChannelAand Channel B MEMORY SELECTOR. best triggering is obtained using an external
. triggering source having the same frequency as
As desired. : -
noisy signal to be observed.
a. Larger memory sections provide more signal
resolution. 10. Adjust SWEEP TIME for best display of input
b. A processed signal can be stored in one signal. Press both CLEAR DISPLAY buttons
memory section while processing is done in and PROCESS START button each time SWEEP
another section. TIME is changed.
3-8 02810-1
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Figure 3-7. Average Cont'd.

11. Adjust VERTICAL SENSITIVITY for each dis-
played input channel to provide best CRT display
of input signal.

12. Use POSITION controls to separate or center
signals vertically.

The above procedure provides a means for obtaining
a rough measurement of signal amplitude and fre-
quency, and positioning display. Information below
enables refinement of measurement.

SIGNAL-TO-NOISE RATIO IMPROVEMENT VS
RESPONSE TO INPUT SIGNAL CHANGES

Signal-to-noise ratio improvement canbe determined
approximately by SWEEP NUMBER setting, and can
be expressed in dB as 3N, where N is SWEEP NUM-
BER. For example, where N is 10, signal-to-noise

ratio improvement is 30 dB (after ZN, or 1024 sweeps). .

Higher SWEEP NUMBER settings result in greater
signal-to-noise ratio improvement.

Lower SWEEP NUMBER settings enable faster re-
sponse to input signal changes or changes in Signal
Analyzer control settings when PRESET/NORMAL
switch is on NORMAL,

NOTE: To prevent invalid readings, the following
SWEEP NUMBER and SWEEP TIME combinations
should not be used:

SWEEP TIME SWEEP NUMBER

1 msec/cm 19 (PRESET) see NOTE under
NORMAL VS PRESET

2 msec/cm 19, 18

5 msec/cm or slower 19, 18, 117, 16

This SWEEP NUMBER limitation (except 1 msec/cm)
is directly related to the 5-, 7-, or 9-bit resolution
of the Analog-to-Digital Converter (depending on
SWEEP TIME). If input signals are so noisy that 215
sweeps are not sufficient (21 sweeps at 2 msec/cm),
the modification below may be made to the 5485A
Dual Channel Input plug-in; the modification restricts
resolution to 5 bits for all SWEEP TIMES.

Modification to 5485A for decreased resolution:
1. Remove connecting wiresfrom XA3(2) and XA3(3).
2. Tape ends of wires removed in step 1.

3. Ground pins XA3(2) and XA3(3) by connecting them
to XA3(17).

NORMAL VS PRESET

NORMAL: Signal Analyzer averages all sweeps until
it completes 2N sweeps. After this number of sweeps
is compieted, -averaging process continues, except
that previous information is weighted exponentially
with atime constant equal tothetime required totake
2™ sweeps. Averaging continues until PROCESS
STOP (no CRT display) or OUTPUT DISPLAY push-
button is pressed.

PRESET: Signal Analyzer averages all sweeps until
it completes 2N sweeps. * After this number of sweeps
is completed, averaging process stops and Analyzer
automatically switches to OUTPUT DISPLAY. Note
that the value of 2N increases very raf%idly (see table
in Figure 3-5), and large values of 2N can result in
very long experiment times, A nomograph (Figure
3-1) is provided to enable approximations of experi-
ment length from PROCESS START to QUTPUT DIS-
PLAY. As with NORMAL, averaging process can be
stopped at any time by pressing PROCESS STOP or
OUTPUT DISPLAY button.

CRT DISPLAY

Signal is displayed full-scale and noise is reduced
with each sweep.

Vertical calibration for displayed channel is deter-
mined by SENSITIVITY V/CM control.

Horizontal calibrationis determined by SWEEP TIME
and X1/X5 switch.

In OUTPUT DISPLAY, vertical display can be
expanded by changing setting of SENSITIVITY
MULTIPLIER,

VERNIER of displayed channel provides for uncali-
brated reduction in display size (does not affect input
SENSITIVITY).

For PRE-ANALYSIS DELAY and POST-ANALYSIS
DELAY information, see Figure 3-2.

*NOTE: Except for N = 19, In PRESET, N =19 and
N =18 are same, 5480A sweeps for 218 sweeps,
then DISPLAYS resulit,

02810-1
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DESCRIPTION: Analyzer adds successive repeti-
tions of noisy input waveform, resulting in an un-
calibrated display which is proportional toaveraged
signal. Display resembles oscilloscope presentation
of input signal, growing with each successive sweep;
display can behalved automatically when it reaches
some predetermined size, to keep it on screen.

Perform SETUPand TURN-ON procedure described
in Figure 3-6.

CONTROL SETTINGS

1. FUNCTION to SUMMATION.

2. Channel Aand Channel B DISPLAY to DATA (or
to OFF, if channel is not used).

3. Channel A and Channel B MEMORY SELECTOR.
As desired.

a. Larger memory sections providemore signal
resolution.

b. A processed signal can be stored in one
memory section while processing is done in
another section.

c. If MEMORY SELECTOR controls are set to
feed A and B to same quarter section of
memory, A overcomes B.

Operation
Figure 3-8. Summation
CENTER BASELINE AT START, 5
REPOSITION IF NECESSARY
T W,
4
| A
SIGNAL
SYNC
B
s SIGNAL

d. Signal processing only occurs:
1) Inmemory sections selected by MEMORY
SELECTORSs.
2) When PROCESS START button is lighted.
3) When sync signal is received by Logic
plug -in. '

Clear display by simultaneously pressing both
CLEAR DISPLAY buttons, OUTPUT DISPLAY
button will light, and CRT will display a hori-
zontal line.

Press PROCESS START pushbutton. Button will
light, and OUTPUT DISPLAY light will go out.
Display will show signal processing.

If necessary, select TRIGGER SOURCE and ad-
just LEVEL to begin processing. Ordinarily,
best triggering is obtained using an external
triggering source having same frequency as noisy
signal to be observed.

Adjust SWEEP TIME for best display of input
signal. Press both CLEAR DISPLAY buttons
and PROCESS START button each time SWEEP
TIME is changed.

SWEEP NUMBER to 19.

PRESET/NORMAL to PRESET.
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Figure 3-8. Summation Cont'd.

CRT DISPLAY

Signal starts atzero amplitude and grows with each
sweep as Signal Analyzer totalizes input sweeps.
Rate of vertical presentation growth depends on
settings of SENSITIVITY for each displayed channel
and SENSITIVITY MULTIPLIER. To keep growing
display on-screen, SENSITIVITY MULTIPLIER set-
ting is decreased manually or automatically, as
described below.

Vertical display is not calibrated.

Horizontal display is calibrated by SWEEP TIME
and X1/X5 settings.

SENSITIVITY MULTIPLIER

Controls vertical display size.

When set to AUTO (and SWEEP NUMBER set to19):

1. Vertical display is cutin half at end of every 2N
(first, second, fourth, eighth, etc) sweep.

2. Display continues growing at half of previous
rate until it is again cut in half.

3. Unless SUMMATION process is stopped (by
pressing PROCESS STOP or OUTPUT DISPLAY
pushbutton), vertical display is divided in half
through the N = 15 sweep; after N = 15, display
keeps growing.

NOTES:

1. SENSITIVITY MULTIPLIER and SWEEP NUM-
BER switches interact, most noticeably at low
SWEEP NUMBER settings. When SENSITIVITY
MULTIPLIER is set to AUTO, display is cut in
half every 2N sweeps until N is same number set
by SWEEP NUMBER switch. From this time on,
no additional AUTO scaling is provided, CRT
display grows and must be manually scaled using
"N'* SENSITIVITY MULTIPLIER SETTINGS.

2. SENSITIVITY MULTIPLIER can be set to any N
number from 1 to 15. If settingis changed during
a sweep, display size will change at end of that
sweep.

3. SENSITIVITY MULTIPLIER can be switched
from AUTO to any N number and back to AUTO,
and will resume AUTO scaling without loss of
count of sweeps.

4, Topreventinvalid readings, the following SWEEP
NUMBER and SWEEP TIME combinations should

not be used when SENSITIVITY MULTIPLIER is
in AUTO:;

SWEEP TIME SWEEP NUMBER

19 (PRESET) see NOTE under
NORMAL VS PRESET

2 msec/cm 19, 18

5 msec/cm or slower 19, 18, 17, 18

This SWEEP NUMBER limitation (except
1 msec/cm) is directly related to the 5-, 7-, or
9-bit resolution of the Analog-to-Digital Con-
verter (depending on SWEEP TIME). If input
signals are go noisy that 2'Y sweeps are not
sufficient (21 sweeps at 2 msec/cm), the modi-
fication below may be made to the 5485A Dual
Channel Input plug~-in; the modificationrestricts
resolution to 5 bits for all SWEEP TIMESs.

1 msec/cm

Modification to 5485A for decreased resolution:

a. Remove connecting wires from XA3(2) and
XA3(3).

b. Tape ends of wires removed in step 1.

Ground pins XA3(2) and XA3(3) by connecting
them to XA3(17).

5. If power is lost following summation, and in-
strument is in DISPLAY, automatic scaling
associated with AUTO may be lost and display
will not be calibrated. (This happens because
the AUTO scaling factor is stored in an active
register.) Display calibration can be regained,
however, by setting SENSITIVITY MULTIPLIER
to; 24 - (SWEEP NUMBER + number of bits).

number of bits = 5 in 1 msec/cm SWEEP TIME
=17 in 2 msec/cm SWEEP TIME
=9 in 5 msec/cm or slower
SWEEP TIMEs.

EXAMPLE: SWEEP NUMBER is 6, SWEEP
TIME is 10 msec/cm. Set SENSITIVITY MUL-
TIPLIER to 24 - (6 + 9) or 9.

NORMAL VS PRESET

NORMAL: Set SWEEP NUMBER to 19. Analyzer
totalizes until manually stopped by pressing
PROCESS STOP or OUTPUT DISPLAY pushbutton.
AUTO scaling feature of SENSITIVITY MULTIPLIER
ceases operation in NORMAL mode during SUM-
MATION after SWEEP NUMBER has been reached.

PRESET: Set SWEEP NUMBER to number of sweeps
to be totalized. Signal Analyzer will totalize this
number of sweeps*, stop processing, and display
result,

*NOTE: Except for N =19, In PRESETg, N =19
and N =18 are same, 5480A sweeps for 21 sweeps,
then DISPLAYs result.
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Operation
Figure 3-9. Histograms
SET BASELINE AT 8
BOTTOM OF
GRATICULE
' NC
SIGNAL
INPUT
NC

| DESCRIPTION: Analyzer displays a probability-
versus-frequency (or time interval) plot. Number
of incoming pulsesduring a setgate time determines
memory location intowhich a count is placed. After
several gate times, a distribution results.

Perform SETUPand TURN-ON procedure described
in Figure 3-6.

CONTROL SETTINGS
1. FUNCTION to HISTOGRAM

2. TRIGGERSOURCEto either EXTERNAL position

3. HISTOGRAM to:
FREQ for input signals between 1kHz and 1 MHz
TIME for input signals below 1 kHz

4, Channel A DISPLAY to DATA
SENSITIVITY MULTIPLIER to 15

6. PRESET TOTALIZER to OFF, or to number of
events to be accumulated.

7. SWEEP TIME to 1 msec/cm

8. Press both CLEAR DISPLAY buttons, then
PROCESS START.

9. Adjust TRIGGER LEVEL, if necessary, to
enable triggering.

CRT DISPLAY

SWEEP TIME may be adjusted for best display.
Horizontal baseline calibration is as follows:

For TIME HISTOGRAMS, read calibration directly
from SWEEP TIME setting.

For FREQ HISTOGRAMS, convert SWEEP TIME to
frequency/cm, using chart below:

SWEED Display Max Input Usaple
TIME Calibration Frequenc Horiz
-Setting y Range

1 msec/cm 10 MHz/cm 1MHz 0.1cm

2 msec/cm 5 MHz/cm 1MHz 0.2 cm

5 msec/cm 2 MHz/cm 1 MHz 0.5cm
10 msec/cm 1 MHz/cm 1MHz 1.0cm
20 msec/cm 500 kHz/cm 1MHz 2.0cm
50 msec/cm 200 kHz/cm 1 MHz 5.0cm
100 msec/cm 100 kHz/cm 1 MHz 10.0 cm
200 msec/cm 50 kHz/cm 500 kHz* 10.0 cm
.5 sec/cm 20 kHz/cm 200 kHz* 10.0 cm
1 sec/cm 10 kHz/em 100 kHz* 10.0 cm

2 sec/cm 5 kHz/cm 50 kHz* 10.0 cm

5 sec/cm 2 kHz/cm 20 kHz* 10.0 cm
10 sec/cm 1 kHz/cm** 10 kHz* 10.0 cm

* Maximum frequency that can be displayed.

** For frequencies below 1 kHz, use TIME HISTO-
GRAM mode.

3-12
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Section III
Operation

Figure 3-10. MCS (Multichannel Scaling)

34308 wenol
REwLLTY .

INPUT POSITION BASELINE
(REAR) AT BOTTOM OF 5 6
GRATICULE

womzouTAL
ok

‘C DESCRIPTION: Analyzer displays a plot of fre-
quency-versus-time. Analyzer sweeps through its
memory, remaining at each location for a set gate
time. Number of counts placed in each location is
determined by number of input pulses during gate
time for that location.

Perform SETUPand TURN-ON procedure described
in Figure 3-6.

CONTROL SETTINGS
1. FUNCTION to MCS
2. TRIGGER SOURCE to INTERNAL

. 3. Channel A DISPLAY to DATA. There is no
Channel B display.

4. Channel A MEMORY SELECTOR to FULL.
5. Press PROCESS START hutton.

6. After about 10 seconds press OUTPUT DISPLAY
button.

CRT DISPLAY

During MCS processing, CRT display is only a dot
moving across screen at rate determined by SWEEP
TIME control. When OUTPUT DISPLAY is pressed,
display will appear.

Display ~epresents number of counts received at
each horizontal position as memory is stepped
through all 1000 positions. This represents a
"window" between 10 msec and 500 sec (8, 34 min)
wide, determined by SWEEP TIME setting.

If MCS display is not satisfactory, try a different
SWEEP TIME setting. Be sure to clear display
when changing SWEEP TIMEs.

Vertical display is not calibrated.

Horizontal display is calibrated by SWEEP TIME.
Either the HORIZ DAC or SWEEP OUTPUT voltage
(available at rear-panel connectors) may be used to
control MCS input source, to relate input signal
frequency to horizontal channel being scaled, instead
of the more usual time variation.

02810-1
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Model 54804

SECTION IV
MAINTENANCE

" 4-1. SCHEDULING

4-2. Preventive maintenance scheduling depends,
partly, on the system with which the 5480A Signal
Analyzer System is used. The maintenance intervals
below are intended to serve as a guideto maintenance
scheduling. '

a. DAILY: Operator adjustments (Paragraph 4-5).

b. MONTHLY: Perform Incoming Inspection Check,
Table 2-2. (Time: approximately one hour.)

c. EVERY THREE MONTHS:

1) Clean all assemblies (see Paragraph 4-12).
(Time: approximately one hour.)

2) Perform Incoming Inspection Check, Table
2-2. (Time: approximately one hour.)

d. EVERY SIX MONTHS:

1) Clean all assemblies (see Paragraph 4-12).
' (Time: approximately one hour.)

2) Perform complete Calibration and Adjust-
ment procedure (see 5480A Service Manual,
VolumelI). (Time: approximately two hours. )

3) Perform Incoming Inspection Check, Table
2-2. (Time: approximately one hour.)

4-3. LUBRICATION

4-4., The Models 5480A, 5485A, and 5486A require
no lubrication.

‘4-5. OPERATOR ADJUSTMENTS

4-6. The proceduresbelow should be performed only
if necessary. Adjustments arefor DC BALand BASE -
LINE of 5485A plug-in.

4-7. Set Signal Analyzer controls as follows:
FUNCTION to AVERAGE
TRIGGER SOURCE to INTERNAL
PRE-ANALYSIS DELAY to "0"
POST-ANALYSIS DELAY to OFF
SWEEP NUMBER to "0"
PRESET/NORMAL to NORMAL
SWEEP TIME to 1 sec/cm
SENSITIVITY MULTIPLIER to AUTO
PRESET TOTALIZER to OFF
MAGNIFIER to X1
SCALE CAL to OFF
SAMPLE to INT
SAWTOOTH/TRIANGLE to SAWTOOTH
DISPLAY INTERLACE to IN
A DISPLAY to DATA
B DISPLAY to DATA

4-0

A MEMORY SELECTOR to FULL
B MEMORY SELECTOR to FULL
A+B/ALT to ALT

HISTOGRAM to OFF

A SENSITIVITY to . 005 V/CM

B SENSITIVITY to . 005 V/CM

A SENSITIVITY VERNIER to CAL
B SENSITIVITY VERNIER to CAL
A POLARITY to UP+

B POLARITY to UP+

A AC/GND/DC to GND

B AC/GND/DC to GND

POWER switch up (POWER ON)

4-8. DC BAL A+B,

Set Signal Analyzer controlsasin Paragraph4-4.
Set A+B/ALT to A+B.

Press both CLEAR DISPLAY pushbuttons.
Press PROCESS START.

e. Observe moving discontinuity on CRT trace.

. Adjust DC BAL A+B to minimize discontinuity;
discontinuity should be less than 0.2 cm.

g o ok

e

g. Check adjustment by repeating steps c, d, and e.

4-9. DC BAL A,

Set Signal Analyzer controlsasinParagraph4-4.
Set A+B/ALT to ALT.

Press both CLEAR DISPLAY pushbuttons.
Press PROCESS START.

e. Observe moving discontinuity on CRT trace.

f. Adjust DC BAL Atominimize discontinuity; dis-
continuity should be less than 0.2 cm.

R

g. Check adjustment by repeating steps c, d, and e.

4-10. DC BAL B,

Set Signal Analyzer controlsasin Paragraph4-4.
Set Channel A DISPLAY to OFF.

Set A+B/ALT to ALT.

Press both CLEAR DISPLAY pushbuttons.

e. Press PROCESS START.

f. Observe moving discontinuity on CRT trace.

IS

poo

g. Adjust DC BAL Btominimize discontinuity; dis-
continuity should be less than 0.2 cm.

h. Check adjustment by repeating steps d, e, and f.
02810-1
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4-11. BASELINE.

“Set Signal Analyzer controlsas in Paragraph4-4.
Set FUNCTION to SUMMATION,

Press both CLEAR DISPLAY pushbuttons.
Press PROCESS START.

Observe moving discontinuity on CRT trace.

Adjust BASELINE ADJ to minimize discontinuity.
NOTE: I bipolar signals are going to be summed, it
may be desirable to purposely offset the SUMMATION
baseline so cumulative zero crossing errors will not
be present in summed waveform.

o o P

=

4-12. CLEANING

4-13. Remove dust and dirt from all assemblies,
especially power supplies and memory section. Check
printed circuit board contacts for tarnish and/or cor-
rosion. Clean assemblies more often than recom-
mended interval, if Signal Analyzer System is used in
a dirty or dusty area.

02810-1
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4-14. For access to internal assemblies, remove
instrument top and bottom covers. The five sections
of the Model 5480A are located within the instrument
as follows:

a. Display section: Upper left-hand, front,

b. Main Frame logic section: Lower left-hand, rear.

¢. Memory section: Upper right-hand, front, on
swing-out deck. Toswing deck, loosenlocking screws

located at front of deck and lift front of deck.

d. Switch logic section: Upper right-hand, front,
just below front of memory deck.

e. Power supply section: Lower right-hand, rear.

4-15. CALIBRATION AND
ADJUSTMENT PROCEDURE

4-16. Calibration and Adjustment procedure for the
Signal Analyzer system is in 5480A Service Manual,
Volume I.

4-1
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Model 5480A

CATHODE RAY TUBE WARRANTY

The cathode ray tube (CRT) supplied in the Hewlett~
Packard 5480A, and replacement CRTs purchased
from HP, are guaranteed by the Hewlett-Packard
Company against electrical failure for a.period of one
year from date of sale. Broken tubes or tubes with
burned phosphor are not included under this guarantee.
If the CRT is broken when received, a claim should
be made with the responsible carrier,

Your nearest Hewlett-Packard Salesand Service office
(listedat rear of instrument manual) maintains a stock
of replacement tubes and will assist in processing the
warranty claim.

In order to ensure credit for a CRT under the warranty
period, the reverse side of this sheet should be filled
out completely and returned with the defective tube to
the nearest HP Sales and Service office. To avoid
damageto the tube while in shipment, carefully follow
the shipping instructions listed on the reverse side of
this sheet; credit is not allowed on broken tubes.
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CRT WARRANTY CLAIM
SHIPPING INSTRUCTIONS

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 ex-

celsior or similar shock absorbing material; be sure the
packing is tight all around the tube.

FROM: DATE

NAME

COMPANY

ADDRESS

For additional information, contact:
NAME

COMPANY

ADDRESS

1. HP INSTRUMENT a) MODEL

b) SERIAL NO. -

2. CRT a) TYPE (on bulb) -

b) SERIAL NO. (on CRT base)

3. Is defective tube original? YES NO

4, Date purchased (if available)

5. Describe nature and/or symptoms of trouble.

6. Describe operation conditions prior to and at time of failure. (Please estimate
CRT "on-time' since purchase.)
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HEWLETT+- PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE
UNITED STATES, CENTRAL AND SOUTH AMERICA, CANADA

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4531

TWX: 810-726-2204

ARIZONA

3009 North Scottsdale Road
Scottsdale 85251

Tel: (602) 945-7601

TWX:. $10-850-1282

232 South Tucson Boulevard
Tueson 85716

Tel: (602) 623-2564

TWX: 910-952-1162

CALIFORNIA

3939 Lankershim Boulevard
North Hollywood 51604
Tel: (213} 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Pala Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2591 Carisbad Avenue
Sacramento 95821
Tel: (916) 482-1463
TWX: 910-367-2092

1055 Shafter Street
San Diego 92106

Tel: (734) 223-8103
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Tolland Street
East Hartford 06108
Tel: (203) 289-9394
TWX: 710-425-3416

ARGENTINA

Hewlett-Packard Argentina
S.AC.el

Lavaile 1171 -3

Buenos Aires

Tel: 35-0436, 35-0627, 35-0431
Telex: 012-1009

BRAZIL

Hewtlett-Packard Do Brasil
1.e.C Ltda.

Rua Coronel: Oscar Porto, 691
Sao Paulo - 8, SP

Tel: 71-1503

Cable: HEWPAK Sao Paulo

Hewlett-Packard Do Brasil
l.e.C, Ltda

Avenida Franklin Roosevelt 84-
grupo 203

Rie de Janeiro, 2C-39, GB

Tel: 32.9733

Cable: HEWPAK Rio de Janeiro

ALBERTA

Hewlett-Packard (Canada) Ltd.
11745 Jasper Ave.

Edmonton

Tel: (403) 482-5561

TWX: 610-831-2431

111 East Avenue
Norwalk 06851

Tel: (203) 853-1251
TWX: 710-468-3750

DELAWARE

3941 Kennett Pike

Wilmington 19807

Tel: (302) 655-6161
TWX: 510-666-2214

FLORIDA

P.0. Box 545

Suite 106

9998 N.E. 2nd Avenue
Miami Shores 33153
Tel: (305) 758-3626
TWX: 810-848-7262

£.0. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orlande

Tel: (305) 841-3970

TWX: 810-850-0113

P.0. Box 8128
Madeira Beach 33708
410 150th Avenue

St. Petersburg

Tel: (813) 391-0211
TWX: 810-863-0366

GEORG!A

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4850

ILLINOIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 910-223-3613

UNITED STATES

INDIANA

4002 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4881
TWX: 810-341-3263

LOUISIANA

P.0. Box 856

1942 Williams Boulevdrd
Kenner 70062

Tek: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301} 944-5400
TWX: 710-862-0850

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tek: (301) 948-6370
TWX: 710-B28-9684

MASSACHUSETTS
32 Hartwell Ave.
texington 02173
Tel: (301) 948-6370
TWX: 710-332-0382

MICHIGAN

24315 Northwestern Highway
Southfield 48075

Tel: (313} 353-9100

TWX: 810-232-1532

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) §45-9461
TWX: 910-563-3734

MISSOUR!

9208 Wyoming Place
Kansas City 64114
Tel: (816) 333-2445
TWX: 910-771-2087

CENTRAL AND SCUTH AMERICA

2812 South Brentwood 8ivd.
St. Louis 63144

Tel: (314) 644-0220

TWX: 810-760-1670

NEW JERSEY

W. 120 Cetury Road
Paramus 07652
Tel: (201) 265-5000
TWX: 710-930-4951

10508 N. Kings Highway
Cherry Hill 08034

Tel: (609) §67-4000
TWX: 710-892-4945

NEW MEX!CO

P.0. Box 8366

Station C

6501 Lomas Boutevard N.E.
Albuguergue 87108

Tel: (505) 255-5586

TWX: 910-98%-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

1702 Centrat Avenue
Albany 12205

Tel: (518) 8639-8462
TWX: 710-441-8270

1219 Campville Road
Endicott 13764

Tel: (607) 754-0050
TWX: 510-252-0880

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

1025 Northern Boulevard
Rosiyn, Long Isiand 11576
Tel: (516) 869-8400

TWX: $10-223-0811

5858 East Moltoy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

NORTH CAROLINA
P.0. Box 5187

1923 North Main Street
High Point 27262

Tel: (919) 882-6873
TWX: 510-926-1516

OHIO

5579 Pearl Road
Cleveland 44128
Tel: {216) 884-9209
TWX: 810-421-8500

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459-1925

OKLAHOMA

2919 United Founder Boufevard
Oklahoma City 73112

Tel: (405) 848-2801

TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portiand 97225

Tel: (503) 292-9171

TWX: 910-464-6103

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

144 Elizabeth Street

West Conshohocken 19428
Tel: (215) 248-1600, 828-6200
TWX: 510-660-8715

TEXAS

P.0. Box 1270

201 E. Arapahe Rd.
Richardson 75080
Tel: (214) 231-1601
TWX: 910-867-4723

P.0. Box 22813

4242 Richmond Avenue
Houston 77027

Tel: {713) 667-2407
TWX: 910-881-2645

GOYVERNMENT CONKTRACT OFFICE
225 Billy Mitchell Road

San Astonio 78226

Tel: (512) 434-4171

TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 486-8166
TWX: 910-925-5681

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia.
North Hollywood, California ...
Paramus, New Jersey . . . Skokie,
IHinois. Their compiete ad-
dresses are listed above.

CHILE ECUADOR MEXICO PERU VENEZUELA

Hector Calcagni P. Laboratorios de Radio-ingenieria Hewlett-Packard Mexicana, S.A.  Fernando Ezeta B. Hewlett-Packard De Venezuela

Casilla 13842 Calle Cuayaguil 1245 de C.V. Avenida Petit Thouars 4719  C.A.

Estado 215 - Oficina 1016 Post Office Box 3199 Apartado Postal 12-832 Wirafiores Edificio Arisin Office No. 6

Santiago Quite Eugenia 408, Dept. 1 Casilla 3061 Avda. Francisco de Miranda

Tel: 31-890, 490-505 EeL:I 12:136 H Q Mexico 12, D.F, Lima Apartado del Este 10934
able: HORVA uito Tel: 43-03-79, 36-08-78 Tel: 50346 Chacaito

COLOMBIA Cable: FEPERU Lima Caracas

Instrumentacion EL SALVADOR NICARAGUA Tel: 71.88.05, 71.88.69, 71.88.76

Henrik A, ¢ & Cia. tida. i Roberto Terén G. PUERTO RICO Cable: HEWPAK Caracas

Carrera 7 548-59 Apartado Postal 1583 Apartado Postal 689 San Juan Electronics, inc. :

Apartado Aereo 6287 27 Avenida Norte 1133 Edificio Terén P.0. Box 5167

Bogota, 1 D.E.
Tel: 45-78-06, 45-55-46
Cable: AARIS Bogota

COSTA RICA

Lic. Alfredo Gallegos Gurdisn
Apartado 3243

San José

Tel: 21-86-13

Cable: GALGUR San José

BRITISH COLUMBIA
Hewlett-Packard (Canada) Lid.
304-1037 West Broadway
Vancouver 9

Tel: (604) 738-5301

TWX: 610-922-5058

- San Salvador

FOR AREAS NOT LISTED,
CONTACT:

Hewlett-Packard Inter-Americas
3200 Hillview Ave.

Managua
Tel: 3451, 3452
Cable: ROTERAN Managua

Ponce de Leon 154
Pda. 3-Pta. de Tierra
San Juan, P.R. 00906
Tel: (174) 725-3342

Tel: 25-74-50
Cable: ELECTRONICA
“San Salvador

PANAMA " Palo Alto, California 94304
GUATEMALA Electrénica Balboa, S.A. Cable: SATRONICS San Juan el (415) 326-7000
Olander Associates Latin America P.0. Box 4928 URUGUAY TWX: 910-373-1267
Apartado 1226 Ave. Manuel Espinosa No. 13-50  paptg Ferrando S.A. Cable: HEWPACK Palo Atto
7a. Calle, 0-22, Zona 1 Bidg. Alina Comercial e Industrial Telex: 034-8461
Guatemala City Panama City Avenida Itatia 2877
Tel: 228. Tel: 30833

Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

12
Cabfe: OLALA Guatemala City Cable: ELECTRON Panama City

CANADA

MANITOBA
Hewlett-Packard Co. Ltd.
511 Bradford Ct.

St. James

Winnipeg

Tel: (204) 786-7581

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
7001 Mumford Road

Suite 356

Ratifax

Tei: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada)} Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613) 722-4223

TWX: 610-562-1952

QUEBEC

Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: {514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at
the complete address listed
above.

Hewlett-Packard {Canada) Lid.
1415 Lawrence Avenue West
Toronto

Tel: (416) 249-9196

TWX: 610-492-2382
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HEWLETT-

PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE

AUSTRIA
Unitabor GmbH

EUROPE, AFRICA, ASIA, AUSTRALIA

FRANCE
anle!! Packard France.
Massena

Rummelhardtgasse 6/3

P.0. Box 33

Vienna 1X/71

Tel: 42 61 81

Cable: LABORINSTRUMENT
Vienna

BELGIUM

Hewlett-Packard Benelux $.A.
348 Boulevard du Souverain
Brussels 16

Tel: 72 22 40

Cabte: PALOBEN Brussels
Telex: 23 484

DENMARK
Hewlett-Packard A/S
Egerang

Langebjerg &

2850 Naerum

Tel: 01 80 40 40
Cable: HEWPACK AS
Telex: 65 40

FINLAND

Hewlett-Packard Oy
Gyldenintie 3

HRelsinki 20

Tel: 67 35 38

Cable: HEWPACKOY-Helsinki
Telex: 121563

™

ANGOLA

Telectra

Box 6487

Luanda

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Ply. Ltd.

22-26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20.1371 (4 lines)

Cable: HENPARD Melbourne

Telex: 31024

Hewlett-Packard Australia
Pty. Ltd.

61 Alexander Street
Crows Nest 2065

New South Wales

Tel: 43.7866

Cable: HEWPARD Sydney

Hewlett-Packard Australia
Ply. Ltd.

97 Churchill Road

Prospect 5082

South Australia

Tel: §5.2366

Cable: HEWPARD Adelaide

CEYLON

United Electncals Ltd.
P.0. Box

Yahala Bulldmg

Staples Street

Colombo -2

Tel: 5496

Cable: HOTPOINT Colombo

CYPRUS

Kypronics

18-190 Hommer Avenue
P.0. Box 752

Nicosia

Tel: 6282-75628
Cable: HE-I-NAMI

75 Pans 13e

Tel: 707 97 19
Cable: HEWPACK Paris
Telex: 25048

Hewlett-Packard France
4 Qua des Etroits

69 Lyon Se

Tel: 42-63-45

GERMANY

Hewlett-Packard Vertriebs-Gmb#
Lletxenhurger Strasse 30

1 Berlin W

Tel: 24 86 35

Telex: 18 34 05

Hewlett-Packard Vertriebs-GmbH
Herrenberger Strasse 110

703 Boblrnzen, Wiirttemberg
Tel: 07031-66

Cable: HEPAG Boblmgen

Telex: 72 65 739

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse 15

4 Bilsseldorf 1

Tel: 68 52 58/59

Telex: 85 86 533

Hewlett-Packard Vertrlebs -GmbH
Kurhessenstrasse 8

6 Frankfurt 50

Tel: 52 00 36

Cable: HEWPACKSA Frankfurt

Telex: 41 32 49

ETHIOPIA

African Salespower & Agency
Private itd.,

P. 0. Box 718

58/59 Cunningham St.

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

Schmrdt x. Co {Hong Kong) Ltd.
P.0. Box

1511, Prrnces Building

10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA
The Scientific Instrument

6, Tej Bahaﬂur Sapru Road
Aitahabad

Tel: 2451

Cable: SICO Allahbad

The Scientific Instrument

0.,
240, b, Dadabhar Naoroji Road
Bombay 1
Tel: 26-2642
Cable: SICO Bombay

The Scientific Instrument
Ld

0., Ld.
11, Esplanade E£ast
Caicutta 1
Tel: 23-4129
Cable: SICO Calcutta

TheScrenhhc lnstrumentCo ,Ld.
30, Mount

Madras 2

Tel: 86339

Cable: SICO Madras

The Scientific Instrument Co., Ld.
B-7, Ajmeri Gate Extn,

New Delhi 1

Tel: 27-1053

Cable: SICO New Delni

EUROPE

Hewlett-Packard Verhrehs -GmbH
Beim Strohhause 2

2 Hamburg 1

Tel: 24 05 51/52

Cable: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlett-Packard Vertriebs. -GmbH
Reginfriedstrasse 13

8 Munich 9

Tel: 69 51 21/22

Cable: HEWPACKSA Munich
Telex: 52 49 85

GREECE

Kostos Karayannis
18, Ermou Street
Athens 126

Tel: 230 301

Cable: RAKAR Athens
Telex: 5962

IRELAND
Hewlett-Packard Ltd.
224 Bath Road

Stough, Bucks, England
Tel: Slovgh 33341
Cable: HEWPIE Siough
Telex: 84413

ITALY

Hewlett-Packard {tafiana S.p.A.
Viale Lunigiana 46

20125 Milan

Tel: 69 15 84

Cable: HEWPACKIT Milan
Telex: 32046

Hewlett.| Packard italiana S.p.A,
Palazzo )

Piazza Marcom 25

00144 Rome - Eur

Tel: 591 2544

Cable: HEWPACKIT Rome
Teiex: 61514

NETHERLANDS
Hewlett-Packard Benelux, N.V.
de Boelelaan 1043 .
Amsterdam, 22

Tel: 42 77 7

Cable: PALOEEN Amsterdam
Telex: 13 216

NORWAY

Hewlett-Packard Norge A/S
Nesvelen 13

Haslum

Tel: 53 83 60

Cable: HEWPACK Oslo
Telex: 6621

PORTUGAL

Telectra

Rua Rodrlgo da Fonseca 103
P.0. Box 2!

Lisbon 1

Tel: 68 60 72

Cable: TELECTRA Lisbon
Telex: 1598

AFRICA, ASIA, AUSTRALIA

IRAN

Telecom, Ltd.

P. 0. Box 1812

240 Kh. Saba Shomali
Teheran

Tel: 43850, 48111
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Ltd.

16, Kremenetski Street

Tel-Aviv

Tel: 35021 (4 lines)

: BASTEL Tel-Aviv

Telex: Baste! Tv 033-569

JAPAN

Yokogawa-Hewlet-| Packard Ltd.
Nisei Ibaragi 8ld

2-2-8 Kasuga

tbaragi-Shi

Osaka

Tel: 0726-23-1641

Yokogawa-Hewlett-Packard Ltd.
Ito Building

No. 59, Kotori-cho
Nakamura-ku, Nagoya City
Tel: 551-0215

Yokogawa-Hewlett-Packard Ltd.
Ohashi Building

No. 59, l-chume, Yoyogi
Shlbuya -ki, Tokyo

Tel: 370-2281

Telex: YHPMARKET TOX 23-724

KENYA

R. ). Tiibury ttd.

P. 0. Box 2754

Suite 5177518

Hotel Ambassadeur

Nairohi

Tel: 25670, 26803, 68206, 58196
Cable: ARJAYTEE Nairobi

KOREA

American Trading Co., Korea Lid.
P.0. Box 1103

Dae Kyung Bldg.

170 Sejong Ro

Chongra Ku

Seaul

Tel: 75-5841

Cable: AMTRACO Seout

LEBANON

Constantin E. Macridis
Clemenceau Street
Clemenceas Center

Beirut

Tel: 220846

Cable: ELECYRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

NEW ZEALAND
Hewlett-Packard (N.2.) Ltd.
32-34 Kent Terrace

P.0. Box 9443

Cable; HEWPACK Wellington

PAKISTAN (EAST)
Mushko & Company, Ltd,
31, finnah Avenue

Bacca

Tel: 80058

Cable: NEWDEAL Dacca

SPAIN

Ataio Ingenieros
Urgel, 259
Barcelona, 11

Tel: 230-69-88
Atalo Ingenieros
Enrique Larreta 12
Madrid, 16

Tel: 235 43 44
Cable: TELEATAIO Madrid
Telex: 2 72 49

SWEDEN

HP Instrument AB
Haxakersgatan 7
Miindal

Tel: 031 27 68 00

HP Instrument AB

Svetsarvigen 7

Sofna 1

Tel: 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

SWITZERLAND

HEWPAK AG
Zurcherstrasse 20

8952 Schiieren

Zurich

Tel: (051) 98 18 21

Cable: HEWPACKAG Zurich
Telex: 53933

PAKISTAN (WEST)
Mushko & Company, Ltd.
Oosman Chambers

Victoria Road

Karachi 3

Tel: 51027, 52927

Cable: COOPERATOR Karachi

SINGAPORE

Mechanical and Combustion
Engmeermg Company Ltd.
9, Jlalan Krlang

szapore,

Tel: 642361-3

Cable: MECOMB Singapore

SOUTH AFRICA

F. H. Flanter & Co. (Pty.}, Ltd.
Hill House

43 Somerset Rd.

Cape Town

Tel: 2-9711

Cable: AUTOPHONE Cape Town
Telex: 7038CY

F. H. Flanter & Co. (Pty.), Ltd.
607 ‘Pharmacy House

80 Jorissen Street
Braamlontem, Johannesburg
Tel: 7244

Telex: 0025 JHB

TAIWAN

Hwa Sheng Electromc Co., Ltd.
P. 0. Box 1!

21 Nankmg Wesr Road

Taipei

Tel: 46076, 45936, 48661
Cable: VICYRONIX Taipei

TANZANIA

R. 1. Tilbury Ltd.

P.0. Box 2754

Suvite 517/518

Hotel Ambassadeur

Nairobj

Tel: 25670, 26803, 68206, 58196
Cable: ARJAYTEE Nairobi

HEWPAK A.G.

54 Route des Acacias
1211 Geneva 24

Tel: 43 79 29

Telex: 2 24 86

TURKEY

Telekom Engineering Bureau
P.0. Box 376 - Galata
Istanhnl

Tet:

cahle TELEMATION istanbul

UNITED KINGDOM
Hewlett-Packard Lid.
224 Bath Road
Stough, Bucks

Tel: Slough 33341
Cable: HEWPIE Siough
Telex: 84413

YUGOSLAVIA
Belram S.A.
83 avenue des Mimosas
Brussels 15, Belgium
Tel: 34 33 32, 34 26 19

: BELRAMEL Brussels
Tefex: 21730

FOR AREAS NOT LISTED,
CONTACT:

Hewlett| Packard S.A.

54 Route des Acacias

1211 Geneva, Switzerland
Tel: (022) 42 81 50

Cable: HEWPACKSA Geneva
Telex: 2.24.86

THAILAND
The International
Engineering Co., Ltd.
. Box

614 Sukhumvrt Road
Bangko!

Tel: 910722

Cable: GYSOM Bangkok

UGANDA

R. 3. Tilbury Ltd.

P.0. Box 2754

Suite 517/518

Hote! Ambassadeur

Nairobi

Tet: 25670, 26803, 66206, 58195
Cable: ARJAYTEE Nairobi

VIETNAM

Landis Brothers and Company,
Inc.

P.0. Box H-3

216 Hien-Vuong

Saigon

Tel: 20.805

Cable: LANBROCOMP Saigon

ZAMBIA

R. 1 Tnlhnry (Zambla) itd.
P.0. Box 279;

Lusaka

Zambia, Centrai Africa

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard Export
Marketing

3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461
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