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SAFETY CONSIDERATIONS

GENERAL ~— Thisis a Safety Class I instrument{pro-
vided with terminal for protective earthing).

OPERATION — BEFORE APPLYING POWER veri-
fy that the power transformer primary is matched to the
available line voltage, the correct fuse is installed, and
Safety Precautions are taken {see the following warn-
ings). In addition, note the instrument’s external mark-
ings which are deseribed under “Safety Symbols.”

WARNINGS

Servicing instructions are for use by service-trained per-
sonnel only. To aveid dangerous electric shock, do not
perform any servicing unless qualified to do so.

BEFORE SWITCHING ON THE INSTRUMENT, the
protective earth terminal of the instrument must be con-
nected to the protective conductor of the (mains) power
cord. The mains plug shall only be inserted in a socket
outlet provided with a protective earth contact. The pro-
tective action must not be negated by the use of an exten-
sion cord (power cable) without a protective cenductor
(grounding). Grounding one conductor of a two conduc-
tor outlet is not sufficient protection.

If this instrument is to be energized via an auto-
transformer (for voltage reduction) make sure the com-
mon terminal is connected to the earth terminal of the
power source.

Any interruption of the protective (grounding} conduc-
tor {inside or outside the instrument) or disconnecting
the protective earth terminal will cause a potential
shock hazard that could result in personal injury.

Whenever it is Hkely that the protection has been
impaired, the instrument must be made inoperative and
be secured against any unintended operation.

Only fuses with the required rated current, voltage, and
specified type (normal blow, time delay, etc.} should be
used. Do not use repaired fuses or short circuited fuse-
holders. To do so could cause a shock or fire hazard,

Do not operate the instrument in the presence of flam-
mable gases or fumes. Operation of any electrical instru-
ment in such an environment constitutes a definite
safety hazard,

Do not install substitute parts or perform any unautho-
rized modification to the instrument.

Adjustments described in the manual are performed
with power supplied to the instrument while protective
covers are removed. Energy available at many points
may, if contacted, result in personal injury.

Any adjustment, maintenance, and repair of the opened
instrument under voltage should be avoided as much as
possible, and when inevitable, should be carried outonly
by a skilled person who is aware of the hazard involved.

Capacitors inside the instrument may still be charged
even if the instrument has been disconnected from its
source of supply.

SAFETY SYMBOLS

A Instruction manual symbol: the pro-

duct will be marked with this symbol
when it is necessary for the user to
refer to the instruction manual in
order to protect against damage to
the product.

5 Indicates hazardous voltages.
=t

Earth terminal {sometimes used in
manual to indicate circuit common
connected to grounded chassis).

The WARNING sign denotes a haz-
ard. Tt calls atiention to a procedure,
practice, or thelike, which, if not cor-
rectly performed or adhered to, could
result in personal injury. De not pro-
ceed beyvond a WARNING sign until
the indicated conditions are fully
understood and met.

| warNING §

The CAUTION sign denotes a haz-
ard. It calls attention to an operat-
ing procedure, practice, or the like,
which, if not correctly performed or
adhered to, could result in damage to
or destraction of part or all of the
product. Do not proceed beyond a
CAUTION sign until the indicated
conditions are fully understood and
met.

; CAUTION
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Model 1980A/B- General Information

SECTION 1

GENERAL INFORMATION

1-1. INTRODUCTION.

From the standpoint of operation, the Model 1880A and Model 1980B Oscilloscope Measurement Systems are virtually
identical; the major difference is in physical configuration. The 1980A is a cabinet model for bench cperation. The 19808 is
configured for either rack mounted or bench operation, In this manual, the two models are referred to coltectively as the
1980A /B. Where distinction is necessary, the two models are referred to separately,

The 1980A /B Operating and Service Manual has eight major sections. The manual contains the following information:

Section |, General Information: describes the instruments documented by this manual, it also provides a basic description of
the Measurement System which includes options, accessories, and specifications.

Section il, Installation: provides information about initial inspection, preparation for use {including HP-1B address selection
for remote operation), and storage and shipment.

Section 111, Operation: provides detailed operating information for the instrument, incleding remote (HP-1B} operation and
operator's checks and maintenance. Also included is a front-panel description and a “getting acquainted” exercise to
familiarize the first time user with the basic Measurement System operating procedures.

Section IV, Performance Tests: presents the procedures required to check the performance of the instrument against the
critical specifications in table 1-1.

Section V, Adjustments: provides instructions for properly adjusting the instrument,
Section VI, Replaceable Parts: provides ordering information for all replaceable parts and assemblies.

Section Vi, Manual Changes: contains manual change information necessary to docu ment all serial prefixes listed on the
title page of this manual, In addition, this section also contains recomunended modifications for earlier instrument
configurations. '

Section Vi, Service: provides the information required to repair the instrument.

This Operating and Programming Manual contains Sections |, I, and 1l only. The Service Manual contains the remaining
sections. A second copy of the Operating and Programming Manual is included in the manual set; it should be kept with the
instrument for operator reference. Additional copies may be ordered separately through your nearest Hewlett-Packard Sales
and Service office. The part numbers for the complete Operating and Service Manual and for the Operating and Programming
Manual alone are tisted on the title page of this manual.

Also tisted on the title page is the part number for a microfiche version of the complete Operating and Service Manual. The

microfiche are 100 X 150 mm (4 X 6 inch} microfiim transparencies of the manuals. Each microfiche contains up to 96 photo
duplicates of manual pages. The microfiche package also inciudes the latest Manuai Changes supplement.

1-1



General Information _ Model 1980A/B

i-2. SPECIFICATIONS,

Specifications and supplemental characteristics of the 1980A /B Oscilloscope Measurement System are listed in table 1-1.
This instrument wili meet the slectrical characteristics listed following complete calibration as given in the Adjustments
section of the manual. These electrical characteristics apply over the ambient temperature range of O to 55°C except as
otherwise noted. Warm-up time for given accuracy is 30 minutes.

1-3. SAFETY CONSIDERATIONS.

| WARNING B

To prevent personal injury, observe all safety precautions and warnings stated on the instrument and in the
manual,

This product is a Safety Class | instrument {provided with a protective earth terminal). The 19B0A/B and all related
documentation must be reviewed for familiarization with safety markings and instructions before operation. Refer to the
Safety Considerations page found at the beginning of this manual for a summary of general safety information. Safety
precautions for instaliation, operation, and servicing are found in appropriate locations throughout the Operating and Service
Manual. These precautions must be observed during all phases of operation, service, andrepair of this instrument. Fatlureto
comply with these precautions or with specific warnings elsewhere in the manual violates safety standards of design,
manufacture, and intended use of this instrument. Hewlett-Packard assumes no liability for failure to comply with these
requirements.

1-4. INSTRUMENTS COVERED BY MANUAL.

Attached to the instrument is a serial number plate. The serial number is in the form: 0000A00000. itis in two parts: thefirst
four digits andthe letter are the serial number prefix and the last five digits are the suffix. The prefix is the same for all identical
instruments: it changes only when a change is made to the instrument. The letter in the prefix designates the country inwhich
the instrument was manufactured. (A=USA; G=West Germany; J=Japan; S=Singapore.] The suffix, however, is assigned
sequentially and is unigue to each instrument. The contents of this manual apply to instruments with the serial number
prefix(es) listed under SERIAL NUMBERS on the title page.

An instrument manufactured after the printing of this manual may have a serial number prefix that is not listed on the title
page. This unlisted serial number prefix indicates the instrument is different from those described in this manual. Manuals
accompanying these newer instruments include a Manual Changes supplement. The supplement contains change
instructions for the entire Operating and Service Manual.

In addition to change information, the supplements may contain information for correcting errors in the manuals. To keep
your manuals as current and accurate as possible, Hewlett-Packard recommends that you periodically request the latest
Manua! Changes supplement. These supplements are identified with the print date and part number thatappearson thetitle
page of this manual. Complimentary copies of these supplements are available from Hewlett-Packard,

For information concerning a serial number prefix that is not listed on the title page or in the Manual Changes supplement,
econtact your nearest Hewlett-Packard Sales and Service office.

1-5. DESCRIPTION.

The 1980A/B Oscilioscope Measurement System is a complete two channel 100 MHz oscilloscope. It features 2 mV/div
deflection factor, two independent 5 nsec/div sweeps, main and defayed trigger view, and both delta time and delta voltage
functions. Measurement capabilities can be extended by adding internal options and plug-in Expansion Modufes.

1.2




Model 1980A/B General Information

tn addition, the 1980A /B has these special features:

*

All functions are programmable via HP-IB {HP's implementation of IEEE Std 488) for automatic or semi-automatic
measurement applications.

*  Autoscope function presets the 1980A /B, then autoranges trigger ievel, deflection factor, and sweep speed. It provides
a one keystroke setup for most input signals.

* Save/Recall registers can be used to save as many as eight complete instrument states for recail in repetitive
measurement pracedures.

Calibration can be performed on-site, without removing covers and requires little or no test equipment. Internal
reference signais are provided and complete, step by step instructions are displayed on the CRT.

1-6. OPTIONS,

1-7. Electrical Options.

Option O80: Supplies two, T0080A 10:1, 1 M (3.3 {t} probes instead of two 10081A probes.
Option 082: Supplies two, 10082A 10:1, 3 M (10 ft) probes instead of two 10081A probes,
Option 083: Supplies two, 10083A 1:1, 1 M (3.3 #t) probes instead of two 10081A probes.
Option 084: Supplies two, 10084A 1:1, 2 M (6.5 1) probes instead of two 10081A probes.
Option 020: Deletes probes.

Option 150: Supplies HP Model 1850A Two Channel Vertical Plug-in instalied in the 19B0A/B.

Option 810: Supplies MP Model 19810A Key Sequence ROM installed in the 1580A/B.

1-8. Mechanical Options.

The following options are avaitable for rack mounting the 1980B. The rack mounting kits can be ordered separately from the
nearest Mewieti-Packard Sales office using the part numbers given in the descriptions.

Rack Flange Kit (Option 908). This kit contains flanges and hardware for mounting the Measurement System in a standard
rack of 482.6 mm {19 inches). Order HP part number 5061-0077.

Rack Flange and Front Handle Combination Kit {Option 808). This kit contains flanges, handles and mounting hardware (the
flanges are different than the Option 808 flanges). Order HP part number 5061-0083.

Standard Stide Kit (Option 009!, This kit contains rack mounting slides and hardwarefor mounting the Measurement System
into HP rack enclosures. Order HP part number 1494-0017.

1-8. HEWLETT-PACKARD INTERFACE BUS (HP-IB).

1-10. Compatibility.

The standard 1980A/B Oscilloscope Measurement System has an HP-iB interface and can be used in automatic system
applications driven by an HP-IB equipped controller or computer. The instrument is fully programmable via the HP Interface
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Bus. The instrument’s compatibility with HP-IB is defined by the following list of interface functions: 841, AMT, 75, TEQ, L3,
LFO, SR1, RL1, PPQ, DCO, DT1, CO, E2. For an explanation of the compatibility codes, refer to IEEE Std 488, “IEEE Standard and
Digital Interface for Programmable Instrumentation” or the identical ANSI Standard MCT.1.

For more detailed information relating to remote operation of the Measurement System, refer to Remote Operation, Hewlett-
Packard Interface Bus in Section Hi of this manual.

1-11. HP-IB Address.

The HP-IB address 7" is preset at the factory before the instrument is shipped. This address may be displayed or changed
from the front-panel when the HF

menu is selected. This procedure is described in Section |l The "HP-IB
Address” Detailed Operating Instruction (Section i) provides a more complete description of addressing considerations.

1-12. ACCESSBORIES SUPPLIED.

Accessories supplied with the Measurement System are in figure 1-1. Included with the instrument are: Oneblue light filter,
one 2.3 M (7.5 ft) power cordset, one Expansion Module Panel Cover, and one complete Operating and Service Manual. A
second copy of the Operating and Programming Manual {sections I-Il} is also included.

The power cable and line fuse are selected at the factory according to the voltage available in the country of destination, For
the part humbers of the available power cables, refer to paragraph 2-8, AC Power Cable, in Section .

1-13. EQUIPMENT AVAILABLE.

The foliowing accessories are available for servicing the Measurement System:

64 Pin Hybrid Extender, Aids troubleshooting circuits containing 64 pin hybrids. Order HP part number 5081-7663.
Plug-in Extender. Required to service plug-in Expansion Modules. Order HP part number 01980-63201.

1-14. RECOMMENDED TEST EQUIPMENT.

Table 1-2 lists equipment required for maintaining the 1980A/B. The Critical Specifications column describes the essential
requirements for each piece of test equipment. Other equipment can be substituted if it meets or exceeds these critical
specifications.

The Suggested Mode! column may suggest more than one model. The first model shown is usually the least expensive, single
purpose model. Alternate models are suggested for additional features that wouid make them a better choice in some

applications. For example, reasons for recommending an alternative model might be:

*  HP-IB programmability

- [« TS

Ed

Multi-function capability (that is, one model can replace twa or more single purpose modeis)

Table 1-4 presents the advantages' of the alternate suggestions.
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General Information

Table 1-7. Specifications (Page 1 of 4}

OPERATING MODES
Voltage vs time (Vvs T); channel 1vs 2{1vs 2); monitor
mode for logic state display with HP Model 1607A
XY-Zh

VERTICAL DISPLAY MODRES (VWws T)

Channel 1; channel 2; channels 1 and 2 displayed on
alternate sweeps (ALT): channels 1 and 2 displayed by
switching between channels at approx 400 kHz rate
with blanking during switching (CHOP); automatic
selection of alternate for sweep speeds >1 ms/divand
chop for sweep speeds <1 ms/div (AUTO-CHOP/ALT)
channel 1 pius 2 algebraic addition {1+2}, channel 1
and/or 2 may be inverted; and either main or delayed
trigger signal.

VERTICAL AMPLIFIERS (2)

BANDWIDTH: 3 dB down from a 5 div reference signal
(0 to +40° C).

DC-Coupled: dc to 100 MHz in BOO and 1 ML input
modes.

AC-Coupled: <10 Hz to 2100 MHz.

BANDWIDTH LIRMIT: timits upper bandwidth 1o approx
20 MHz.

INPUT COUPLING: AC, DC, 5001 {DC), Ground. Ground
position disconnects input connector and grounds
amplifier input,

INPUT RC

AC or DC: 1 MO +2% shunted by approx 16 pF.

50 Ghm (DC): OO £3%.

MAXIMUM INPUT VOLTAGE

50 Ohm: 5V rms.

1 Megohim: ac or dc coupled, 250V {dc + peak ac) at <1 kHz.

DEFLECTION FACTOR

Range: 2 mV/div to 10 V/div.

Resolution: 3 digits.

Adjustment: coarse stepping is in a 100, 150, 200, 300
... 900 sequence; fine stepping is a change of 1 inthe
teast significant digit.

Accuracy: £3%.

VERTICAL POSITION

Range: baseline can be adjusted £15 major div from
center graticule line {possible 10 div off screen).

Resolution: 0.02 major division.

Adjustment: coarse or fine slew rates.

Bccuracy: 2% of reading +0.3 major div).

AV (CHANNEL 1 OR 2)

Range: +15 times the deflection factor selected for that
channel.

Resolution: 0.02 times the deflection factor for that
channel.

Adjustment: coarse or fine slew rates.

Accuracy: T4% tfor a A = 10 major divisions).

CHANNEL1 + 2

Amplifier: bandwidth and deflection factors are
unchanged.

Differential {Channet 1-2 or Channel 2-1): CMR is at
least 20 dB from dc to 20 NMiHz with common mode
signal amplitude equivalent to 10 div and one channel
adjusted for optimum rejection.

TRIGGER VIEW

Display: internal or externai trigger signal for either
main or delayed sweep.

Deflection Factor: internal, approx deflection for selected
channel; ext + 10, 800 mV/div £20%; ext + 1,
60 mV/div £20%.

External Trigger Signal Delay: <4 ns with identically
timed signals to a vertical channel and either main or
delayed trigger inputs.

Trigger Point: approx center horizontal graticule fine.

Momentary: trigger signal is displayed while main or
delayed trigger level is adjusted.

HORIZONTAL DISPLAY MODES (V vs T)
Main, Main Intensified, Delayed, and Dual. Dual
simultaneously displays main intensified and delayed
sweep for all displayed channeis.

MAIN AND DELAYED TIME BASES

RANGE: B ns/div to 1 s/div.

RESOLUTION: 3 digits.

ADJUSTMENT: coarse stepping is m a 100, 200,

300, . . . 800 sequencs; fine stepping is a change
of 1 in the least significant digit.
ACCURACY:
Speed Accuracy®
5 ns/div to 2.89 ns/div 3%
{center 8 div)
10 ns/div to 9.99 ms/div +3%
{first 10 div}
10 ms/divto 1 s/div +4%
(first 10 div)

*Within £10° C of the temperature at which the instru-
ment was calibrated. For temperatures beyond the
+10° C range and within O to +55° C, add 1%, from
0.5 s/div to 1 s/div add 2%.

SWEEP DELAY
Delay can be measured by either time or a number
of events.

TIME DELAY

RANGE: 0 to 9.8999 s.

Resolution: disglayed, b digits; HP-IB, 100 ps at any
delay, possibie 11 digits.
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Table 1-1. Specifications (Page 2 of 4}

Accuracy:”
Delay or Time Interval
Sweep <200 us Z200 us
Speed
5 ns/divto] 32 ns+ 0.1% of T0.05% of
9.99 s/ div reading) reading)
210 ne/div] (2 ns + 0.1% of +{0.05% of
reading + 1% of dly'd | reading + 1% of diy'd
s/ div X 10 div} s/div X 10 div)

*Within one hour of a Delay Self Calibration and in
constant ambient temperature.

Delay Jitter: 0.002% of delay time; at 10 MMz = 10 kHz,
0.01% of delay time.

Adjustment: Numerical, step size is refated to current
delay vatue; Normal, step size is related 10 sweep
speed.

TIME INTERVAL {AT)

A zero time reference can be set anywhere in the
delay range and a time interval measurement can be
made from that point.

Resolution, Adjustment, Accuracy: same as Time
Delay.

FREQUENCY (1/AT)

Calculates and displays reciprocal of time interval
measurement.

Resolution: same as AT. As frequency increases insig-
nificant digits are truncated.

Adjustment, Accuracy: same as Time Delay.

DIGITAL DELAY

Range: O to 108 -1 events,

Resolution: 1 event.

Adjustment: coarsesteppingisinat,2,3,...9 10,20,
30, ... 80, etc. sequence; fine stepping is a change of
1 in least significant digit.

Maximum Rep Rate: 15 MHz with a 50% duty cycle,

TRIGGERING (Main and Delayed Time Bases)

MAIN SWEEP

Triggered: specified level and slope is required to
generate a sweep.

Auto-Triggered: baseline displayed in absence of a
trigger signal; triggering is same ‘as triggered ahove
approx 10 Hz,

Single: sweep occurs once with same triggering as
Triggered mode; reset key rearms sweep,

DELAYED SWEEP

Auto Sweep After Delay: delayed sweep starts at end
of detay time.

Triggered Sweep After Delay: delayed sweep can
be triggered after delay time.

Digital Delay: delayed sweep starts a specified number
of events after start of main sweep.

SOURCES
Selectable from Channel 1, Channel 2, Enhancement
Module, or External. Line frequency triggering is
also available for main sweep only. Main and
deiayed trigger sources are independently selectable.

INTERNAL TRIGGER LEVEL

Range: 20 major divisions from center horizontal
graticule ling,

Resclution: 0.02 major divisions; coarse or fine slew
rates,

Accuracy: £(3% of reading + 0.4 major div).

EXTERNAL TRIGGER LEVEL

Range: + 1,2 1.2V from ground reference; in +10,£12
V from ground reference.

Resolution: +1, 2 mV, in +10, 20 mV; coarse or fine
slew rates.

Accuracy: (3% of reading + 40 mV); in +10 mode, 113%
of reading +400 mV).

LINE TRIGGER LEVEL

Range: 220 relative units,

Resolution: steps of 0.02; fine or coarse siew rates.

SLOPE: triggers on positive or negative slope within
specified trigger signal range.

SENSITIVITY

Internal: for deflection factors <10 mV/div, at least 1.4
div of vertical deflection from dc to 25 MHz increasing
to 3 div at 100 MHz; for deflection factors =10 mV/div
at least 0.7 div of vertical deflection from dcto 25 MMz
increasing to 1.5 div at 100 MHz.

External: in external +10, at least 500 mV p-p fromdcto
25 MHz increasing to 1.2V p-p at 100 Mikz; in external
+1, atleast 50 mV p-p from dcto 256 MMz increasing to
120 mV p-p at 100 MHz

COUPLING {Internal and External)

AC: attenuates signais <10 Hz,

BC: direct coupled.

HF Rej: attenuates signals above approx 35 kHz

LF Rej: attenuates signals below approx 35 kHz.

EXTERNAL TRIGGER INPUTS {Main and Delayed)

Input RC: ACor DC, 1 M} 2% shunted by approx 15 pF;
500 (DC), 501 +3%.

Maximum Input Voitage: 500} (DC}, 5 V rms; 1 M}, ac
or de coupled, 250 V {dc + peak ac) at <1 kHz.

1 vs 2 OPERATION

BANDWIDTH

Y-Axis (Channet 1): same as channel 1 inV vs T

X-Axis ({Channel 2): dc to 4 MBz.

Phase Difference Between Channels: <3° dc to 100
kHz.

Deflection Factors: same as Vertical Amplifiers.

XY-Z CPERATION
Inputs are compatible with HP Model 1607A Logic
State Analyzer or equivalent.

X AND Y INPUTS

Deflection Factors: 0.5 V/div +20% for X; 0.4 V/div
+20% for Y.
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Table 1-1. Specifications (Page 3 of 4)

Input Impedance: approx 5 kfl.

Maximum Input Veltage: 10V,

Z-INPUT

Sensitivity: pulse =50 ns wide and 4 V amplitude blanks
any intensity dispiay.

input impedance: low power Schottky TTL. gate.

Bandwidth: approx 10 MHz

Maximum input Voltage: TTL level, b V.

CATHODE-RAY TUBE AND CONTROLS

TYPE: post accelerator, approx 22 kV accelerating
potential, aluminized P31 phosphor.

GRATICULE: 10 X' 10 div internal graticule; 0.2 sub-
division markings on major horizontal and vertical
axes; 10 X 12 em display area.

TRACE INTENSITY: adiustable in relative steps of 1
from O 0 99.

CHARACTER INTENSITY: adjustable in relative steps
of 1 from O to 99.

FIND BEARM: returns trace to CRT screen regardless of
setting of vertical, horizontal, or intensity controis.

GRATICULE HLLUMINATION: internal flood gun,

ALIGN: aligns baseline with horizontal graticule line.

ASTHG: controls roundness of beam.

OPERATING CHARACTERISTICS

AUTOSCOPE: seeks, scales, and displays input signals
>20 mV and >b0 Hz. Autoscope preselects V vs T
operating mode, main sweep, assigns Control Knobto
main sec/div, ac input coupling, character generator
on, internal trigger source, positive stope, and trigger
levei to 0.5 div.

SELECTIVE AUTOSCOPE: seeks, scales, and displays
selected channels in the same manner as autoscope
except all setup functions below the variable function
keys on the "VOLTAGE" and "TIME" panels are
preserved.

PROBE RECOGNITION: deflection factor, AV, or
externaltrigger level readout is automatically adjusted
for division ratio of recommended 1:1 or 10:1 probes.

SAVE/RECALL REGISTERS: saves up to eight
complete front panel setups in nonvolatile memory.

PRESET: sets front panel to V vs T, intensified sweep
mode, 100 ups/div main sweep, 10 us/div deiayved
sweep, channel 1 main trigger, channel 1 delayed
trigger, 2 V/div on channels 1 and 2, and ac input
coupling.

CRT DISPLAY READOQUTS: displays selected trigger
source and selected variable functions.

Trigger Source: time base, main or delayed for channeis
1 and 2, external, and line,

Variable Functions: channels 1 and 2 volts/div and AV,
main and delayed sweep speeds; time delay, normal,
numerical, and digital; normal and numerical AT, and
catculated frequency {reciprocai of AT} 1/AT.

LED DISPLAY READOUTS: all functions related tothe
Contro! Knob are displayed.

HORIZONTAL POSITION

Range: =6 major div from center vertical graticule line.

Resolution: 0.02 major divisions.

Adjustment: coarse or fine slew rates.

DUAL SEPARATION

Range: delayed sweep waveform can be adjusted +5
major vertical div from main sweep waveform.

Resolution: 0.02 major divisions.

Adjustment: coarse or fine siew rates.

PANEL INTERNSITY: adjustable in relative steps of 1 from
0 to 99.

GENERAL

BUS COMPATIBILITY: as defined in IEEE Std 488-
1978 is: SH1, AM1, T, TEG, L3, LEO, SR1, RL1, PPO,
DCO, DT, €O, and E2.

SELF CALIBRATION ROUTINES: two self calibration
routines can be performed at any time without altering
front panel setup.

Balance Self Cal: DC balances vertical pre-amplifier
inputs to minimize trace shift during deflection factor
range changes.

Delay Self Cal: calibrates delay time oscillator to within
0.005% of the internal crystal reference accuracy.
FRONT PANEL CAL 1980A/B: Channel 1 and.2
position, dual separation, main and delayed-trigger
ievel, and delay time are calibrated to specified
accuracy using internally generated calibration sig-
nals. Channel 1 and 2 defiection factors, and main
and delayed sweep speeds are calibrated to speci-
fied accuracies with externally supplied calibra-
tion signals. Deflection factors and sweep speeds
are also supplied with internal calibration signals

aceuracy.

SIGNAL QUTPUTS

Calibrator Outputs: rear panel BNC and front panel
post: source impedance, approx 150(); probe calibra-
tion, 1V p-p +1%, approx 1.86 kHz square wave, rise
tirme =B ps; programmable cal signats, 20 mV p-p 2%,
100 mY p-p £1%, 200 mV p-p £1%, 1 Vp-p=1%, and
10V p-p =1%.

15 Volt Reference: source impedance, approx 1 k{;
level, 15 V =30 mV.

Main Gate: source impedance, ECL gate output; signal,
high ECL logic level following main gate.
Delayed Gate: source impedance, ECL gate output;
signal, high ECL logic tevel following delayed gate.
POWER: 100, 120, 220, 240 Vac, +51t0-10%, 48 10 440
Hz, 300 VA max with expansion module and plug-in
ROMs, standard, 200 VA max.

OPERATING ENVIRONMENT

Temperature: O to +55° C.

Humidity: to 95% relative at +40° C.

Altitude: to 4600 m (15 000 ft).

Vibration: vibrated in three planes for 156 min. each with
0.38 mm {0.015 in.) excursion, 10 to 55 Hz.
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Table 1-1. Specifications {Page 4 of 4)

ACCESSORIES FURNISHED: one blue light filter HP Manual, one Binder with Divider tabs, two 10081A, .‘
P/N G198C-02701, one 2.3 m (7.5 ft} power cord, one 10:1, divider probes approx 2 m 6 ft} long.
Expansion Module Panel Cover HP P/N 0198C-24106, WEIGHT: net, approx 18.2 kg (40 Ib); shipping, approx
two Operating/Programming Manuals, one Service 24.1 kg (63 tbi.

DIMENSIONS:
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Table 1-2. Recommended Test Equipment

Instrument Critical Specifications Suggested Model Use®
Cable Pair 50 ohm BNC male to BNC male, approxi- HP 10502A P
mately 9 inches fong. Pair must be of
equal length.
Controller, HP-1B HP-1B compatibility as defined by 1EEE Std HP 98258 with 98034A {revised) CcT
488 and the identical ANS! Std MC1.1: ~OF-
SH1, AHT, T2, TEQ, L2, LEC, SRG, PPO, HP 9835A with 98332A1/OROM
DCO, DO, and C1, 2, 3, 4, 5. and 98034A (revised}
_Ur..
HP 85F
DC Source level: 0 to 100 Vde Balantine 6125B AT
aocuracy: £0.25%
Digital Voltmeter range: 0 to 100 Vdc HP 3465A AT
(DVM} accuracy: +0.1% -Qr-
input impedance: 10 Mohm HP 3438A
Electronic Counter range: 0 to 10 MHz HP 5382A AT
resolution: 8 digit
accuracy: *0.1 Hz
Function Generator range: 10 Hz to 100 kHz squarewave HP 3310A AT
2 kHz to 50 kHz sinewave
level: Oto 10 Vp-p
LCR Meter range: 3 pF to 20 pF HP 4332A A
accuracy: 5%
Oscilloscope 2 channels, delayed sweep HP 1740A APT
{sensitivity:) b mV//div
bandwidth: 100 MHz
Peak to Peak Source fevel: 20 mV to 100V Baltantine 61258 APY
accuracy: +0.25% :
Power Divider 1- 50 ohm input Genreral Radio 874-TPDL P
2- b0 chm outputs
Probe input 8 TM ohm HP 10041A APT
shunt C: 12 pF
division ratio: 10:1
comp. range: 20 to 26 pF
Probe, High Voltage division ratio: 1000:1 HP 34111A AT
{into 10 Mohm DVM input)
Sampling Voltmeter bandwidth; 10 MHz 1o 100 MHz HP 3406A with HP 11063A P
accuracy: +3% Sampling Tee
Signal Generator range: 10 MHz to 100 MHz HP 32008 PT
Signature Analyzer No Substitute HP 5004A T
Time Mark Generator range: 5 nsec to 1 sec Ballantine 6125B APT
accuracy: *0.01%

*A = Adjustments,

C = Operator's Checks, P = Performance Testing, T = Troubieshooting
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Table 1-3. Recommended Test Accessories

Model 1980A/B

Accessory Type Qty Suggested Part
Adapter GRB74 to female BNC 4 HP 1250-0850
Adapter GR874 10 male BNC 1 HP 1250-0849
Tee BNC, coaxial, one mate, two female connectors 1 HP 1250-0781
Table 1-4. Alternate Test Fquipment
Instrument Suggested Instrument Advantages
Type Alternate Replaced of Alternate

Controller, HP-IB

HP 9835A with 98332A
and 98034A (revised)

HP 9825B with 98213A
and 98034A (revised)

CRT Display
HP Enhanced BASIC
Larger Memaory

HP 8bF HP 9825B with 98034A CRT Risplay
frevised} 98213A HP Extended BASIC
Lower Cost
Digital Voltmeter (DVM) HP 3438A HP 3465BA HP-[B*

*HP-IB is Hewlett-Packard’s implementation of |{EEE Std 488 and the identical ANS! Std MC1.1.




Model 1980A/B installation

SECTION ¥

INSTALLATION

2-1, INTRODUCTION.

This section provides instaliation instructions for the Measurement System. Also included is information pertinent to initial
inspection, preparation for use, storage, and shipment.

2-2. INITIAL INSPECTION.

To avoid hazardous electrical shock, do riot perform electrical tests when there are
signs of shipping damage to any portion of the outer enclosure (covers and panels).

inspect the shipping container for damage. If the shipping container or cushioning material is damaged, it should be kept until
the contents of the shipment have been checked mechanically and electrically. The contents of the shipment should be as
shown in figure 1-1. Procedures for checking electrical performance are given in the Qperator's Checks in Section Hi and
Performance Tests in Section IV. If the contents are incomplete, if there is mechanical damage or defect, or if the instrument
does not pass the electrical performance test, notify the nearest Hewlett-Packard Sales and Service office. If the shipping
container is damaged, or the cushioning materials show signs of stress, notify the carrier as well as the Hewlett-Packard
office. Keep the shipping materials for the carrier’s inspection.

2-3. PREPARATION FOR USE.
2-&. Power Reguirements.
The Measurement System requires a power source of 100, 120, 220, or 240 Vac +5/-10%; 48-440 Hz single phase. Power

consumption is 200 VA maximum; with an expansion module and plug-in ROMs instatled, power consumption is 300 VA
maximum.

WARNING |

This is a Safety Class I product (provided with a protective earth terminal). An
uninterruptible safety earth ground must be provided from the main power soturce
to the product input wiring terminals, power cord, or supplied power cord set.
Whenever it is likely that the protection has been impaired, the instrument must be
made inoperative and be secured against any unintended operation.

If this instrument is to be energized via an autotransformer for voltage reduction,
make sure the comoen terminal is connectedto the earthed pole of the power source.
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2-5. Line Voltage and Fuse Selection.

WARNING |

For protection against fire hazard, the line fuse should only be replaced with 260V,
fast blow fuses with the correct current rating.

CAUTION

BEFORE CONNECTING THIS INSTRUMENT to line (Mains) voltage, be sure the line
voltage switches are set correctly and that the proper fuse is installed.

If the line fuse burns ouwt, do not replace it until the cause for failure has been
determined and repaired by a qualified service person only. Replacing this fusein a

damaged instrument can cause additional damage.

The line voltage switch settings and line fuse are selected at the factory according to the line {Mains) voitage available in the
country of destination. To operate the instrument from any other power source, proceed as follows:

a. Disconnect power cord.

h. Using & blade-type screwdriver, position rear-panel LINE voltage select switches for desired Vac input. (Figure 2-1
shows switches set for 120 Vac operation.)

¢. Select and install proper fine fuse. Fuse current ratings are printed on the LINE module on the instrument’s rear panel
and are listed with HP part numbers in table 2-1.

d. Reconnect power cord.

Table 2-1. Line Fuse Part Numbers

Line Voltage Fuse Rating HP Part Number

100/120 Vac 260V, 3 A 2110-0003
Fast blow

220/240 Vac 250V, 1.6 A 2110-0043
Fast biow

Figure 2-1. Line Voftage Selection Switches
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2-6. AC Power Cable.

| WARNING

BEFORE CONNECTING THIS INSTRUMENT, the protective earth terminal of the
instrument must be connected to the protective conductor of the (Mains) power
cord The Mains plug must be inserted in a socket outlet provided with a protective
earth contact. The protective action must not be negated by the use of an extension
cord {power cable) without a protective conductor {grounding). Grounding one
conductor of a two conductor outlet does not provide an instrument ground.

This instrument is equipped with a three-wire power cable. When connected to an appropriate power receptacle this cable
grounds the instrument cabinet. The type of power cable piug shipped with each instrument depends on the gouniry of
destination, Figure 2-2 shows the part numbers {and associated Option numbers) for the power cabies and plug

configurations avaiiable.

Option United Option Australia/ Option Europesan Option USA/
800 Kingdom 201 New Zealand 902 Continent a03 Canada
250V 250V 250V 126 V

Plig: BS 1363A Plug: NZSS 198/A5 C112 Plug: CEE7-VII Plug: NEMA 5-156P

HP 812C-1703 HP 8120-0696 HP 8120-1692 HP 8120-1521

Option Usas Option Systems Option Switzerland Option Denmark

904 Canada 805 250 v 806 912 220V
250V

Plug. NEMA 6-15P Piug: CEE 22-VI Plug: SEV 1011.1859-24507 Plug: DHCR 107
HP 8120-0698 HP 8120-2191 MP 8120-2296 HP 812(-2956

NOTE: The number listed for the plug is the industry identifier for the plug only, The HP part number specifies a complete power cordset.

Figure 2-2. Power Cable and Mains Plug Part Numbers

2-7. HP-IB Address Selection.

The HP-IB address is displayed or changed using the keys tocated on the left hand side of the CRT {refer to figure 2-3). Tocheck
the address setting, set the Measurement System LINE switch to ON and press 2088 then =

This calis the menu (refer to figure 2-3). The current instrument address is onthe second line of the
display in decimal code. (Address "7" is preset at the factory.} Table 2-2 lists the decimal equivalents of the ASCli Talk and

Listen codes. For a more complete listing of ASC! code equivalents, refer 1o tablie 3-30C.
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To change the HP-IB address, press:

When the desired address is displayed, press ﬁgﬁﬁﬁﬁ

MNote

The HP-1B address is stored in nonvolatile memory. Therefore, the address vaiueis
not affected by power-down. It can only be changed through the front-panel key
sequence.

2-8. Mating Connectors.

Coaxial Connectors. Coaxial mating connectors used with the Measurement System should be 50 ohm BNC male

connectors.

HP-1B Interface Connector. Interconnection data for the Hewlett-Packard Interface Bus is provided in figure 2-4.

Chassis Ground. The front-panel chassis ground jack will accept a standard banana plug. The rear-panel chassis ground
binding post accepts a standard banana plug or an 18 gauge wire.

2-9. Operating Environment

CAUTION

Do not block the instrument fan or ventilation holes. At minimum, 1/16 inch (0.2
cm) clearance should be provided arcund the top, bottom, and sides of the

instrument.

2-4
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Table 2-2. ASCHt Address Codes to Decimal Equivalents

ASCH Address Codes

LISTEN

TALK

Decimal
Equivalents

sP

W~ ;P W O ¢

Ao

Mmoo ®PQ

SFTN<XXS<CHOIETOZECAC T I

00
01
02
03
04
05

06

08
08
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

instailation

Xipic

T Indicates factory set address.

The operating environment should be within the fellowing limitations:

=T 1210 LT =) £ 7 - T S Q°C to +556°C
00 1T ) Y <95% reiative at 40°C
11 (17 = O <4570 metres (15 000 feet)

2-10. Bench Operation.
The 1980A and 1980B cabinets have piastic feet and fold-away tiit stands for convenience in bench operation. The plastic feet
are shaped to ensure positive alignment when the Measurement System is stacked with other instrements housed in

Hewlett-Packard Systam | or System !l enclosures. The tilt stands raise the front of the instrument for easier viewing of the
front-panel.

2-5
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et

v

SIGNAL GROUND [SHIELD e CONNECT T

P/ TWISTED PAIR WITH 11: ATN EARTH
SHOULD BE GROUNDED | P/C TWISTED PAIR WITH 10 SRQ GROUND
NEAR TERMINATION P/0 TWISTED PAIR WITH 9 {IFC
QF OTHER WIRE OF P/O TWISTED PAIR WITH 8 ?I\EDAC
TWISTED PAIR P/0 TWASTED PAIR WITH 7 NRFD
P/0 TWISTED PAIR WiTH 6 DAV
REN EO!
DO 8 DI04
DIo 7 [s][ec)
o]0 DO 2

O 5 DHO 1

ISO METRIC O 24-PIN MICRO-RIBBON
THREAD M3.6 X (.8 ISERIES 57) CONNECTOR

Logic Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compatible, i.e., the true (1) state is
0.0 Vde to +0.4 Vde and the false (O} state is +2.5 Vdc to +5.0 Vdc.

Programming and Qutput Data Format
Refer to Section i, Operation.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available
HP 10833A, 1 metre (3.3 ft)
HP 10833B, 2 metres (8.6 ft)
HP 10833C, 4 metres {13.2 Ft}
HP 10833D, 0.5 metres (1.6 ft)

Cabling Restrictions
1. AHewlett-Packard Interface Bus system may contain no more than 2 metres (6 ft) of connecting
cable per instrument,

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Interface Bus
system is 20.0 metres (65.6 ft).

Figure 2-4. Hewl/ett-Packard interface Bus Connection

2-6



Model 1980A/B . . installation
2-11. Rack Mounting.

Rack mounting information is provided with therack rhounting Kits. If a kit was not ordered with the instrument as an option, it
can be ordered through the nearest Hewlet:-Packard Sales office. Refer to paragraph 1-8, Mechanical Options for the
appropriate part numbers.

2-12. STORAGE AND SHIPMENT.

2-13. Environment.

The Measurement System may be stored or shipped in environments within the following limits:

T8 6T 0 L T R ~55°C to +75°C
o T34 s 1 T <895% relative
- 121 = - <15 300 metres (60 000 feet}

Protect the instrument from conditions which would cause internal condensation.

2-14. Packaging.

Original Packaging. Containers and materials identical to those used in factory packaging are avaiiable through Hewlett-
Packard offices. if the instrument is being returned to Hewlett-Packard for servicing, attach a tag indicating the type of service
required, return address, model number, and full serial number. Also mark the container FRAGILE toensure carefui handling.
In correspondence, refer to the instrument by model number and fuil sertal number.

Other Packaging. The following general instructions should be used for repackaging with commercially available materials:

a. Wrap instrument in heavy paper or plastic. {H shipping to Hewlett-Packard office or service center, attach tag
indicating type of service required, return address, model number, and full serial number.}

. WUse strong shipping container. A double-wall carton made of 2.4 MPa {350 psi) test material is adequate.

¢. Use alayer of shock-absorbing material 75 to 100 mm {3- to 4-inch) thick around all sides of the instrument toprovide
firm cushioning and prevent movement inside container. Protect control panel with cardboard.

d. Seal shipping container securely.
e. Mark shipping container FRAGILE to ensure careful handling.

f. In any correspondence, refer to instrument by model number and full serial number.

2-7/{2-8 blank)
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SECTION 1H

OPERATICN

3-1. INTRODUCTION.

This section contains complete operating information for the 1980A /B Oscilloscope Measurement System. Included in this
section are descriptions of all front and rear panel features, local ahd remote operation, operators checks, adjustments, and
maintenance. Alsc included is a " Getting Acquainted” exercise which is designed to familiarize the first time user with front
panel operation and features.

3-2. Operating Characteristics.

The 1980A /B Oscilloscope Measurement System is a two channei, 100 MHz oscillescope which can be controlled via HP-1B.
Complete instrument setups can be programmed and measurement results can be reported under remote control. Eight
nonvolatile internal registers can be used for saving and recalling complete instrument setups during focal or remote

operation. Measurement System capabilities can be extended by adding various internal options and plug-in Expansion
Modules.

Table 3-1 summarizes the major operating characteristics of the 1980A/B Oscilloscope Measurement System. For a

complete description, refer to Table 1-1, Specifications. HP-1B capabilities are summarized in Table 3-3, Message Reference
Table.

3-3. Local Operation.

Instructions for local {i.e., front panet) operation are described in the following paragraphs. Te learnthe basic operation of the
instrument, begin with Simplified Operation and the Getting Acguainted exercise. Once familiar with the general operation,
use the Detailed Operating Instructions for complete and in-depth information about operating the Measurement System.

Simplified Operation {page 3-4) is an overview of front panel operation. it provides an introduction to basic operating
procedures and front panel controts, An index to the Detaited Operating Instructions is opposite Simplified Operationto guide
the operator to further information,

Getting Acquainted (page 3-6) is an exercise for hands-on operation using the major instrument functions. Instrument
operating procedures and some basic measurement techniques are explained. The exercise takes about 20 minutes 1o
perform, The only equipment required is a 1980A/B and a probe.

Panel Features (page 3-13) briefly describes all controls, connectors and indicators. Front panel features are discussed in
figures 3-5 to 3-9. Rear panel features are in figure 3-10.

Detailed Operating Instructions (page 3-40) provide a comptete operating reference for the Measurement System user,
They inciude information about the various measurementis that can be made, as well as compiete descriptions of all controls
and menu functions. The instructions are arranged alphabetically by subiect. They are indexed by function in tabie 3-2.
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Each instruction contains a general description that covers signal levels, ranges, measurement limits, and other general
information. Following the description, local operating procedures are explained and an example is given to iHustrate the
procedures. At the end of each instruction, any special considerations are listed that might aid the user, Also inciuded are
references to other instructions which contain related information.

3-4. Remote Operation.

Knowledge of local operation is essential for the remote operator to use the full capabilities of the Measurement System.

Pages containing explanations of HP-IB related operations are noted with the & symbol. Instructions for HP-1B

operation are in the following paragraphs:

Remote Operation, Hewlett-Packard Interface Bus {page 3-18) presents a complete description of the instrument’s bus
implementation. It covers bus compatibility, HP-IB message response, general Data message {input and output) format rules,
and many other basic bus considerations.

Detailed Operating Instructions {page 3-40) explain how to program instrument functions and make bus controlled
measurements. Specific format rules and any special programming considerations are described. Each instruction includes a
programming example for reference. Table 3-2 indexes the Detailed Operating Instructions by function.

HP-1B Codes and Format Summary {page 3-131} condenses the programming information for the instrument, it is a quick
reference for the experienced remote operator. The summary Hsts all program codes by function and includes a complete
description of parameter range and format.

Notation Conventions and Definitions (page 3-137) explains the syntax conventions used in the manual.

3-5. Operator's Checks,

This section includes procedures that allow the operator to make & quick evaluation of instrument operation. The following
checks are provided:

Confidence Test (page 3-32) is a menu function that assures most of the instrument is operating properly. This procedurs
only requires a probe or BNC cable.

Memory Check (page 3-33) is a menu function that verifies the content and operation of ROM and RAM memaory. No
additional equipment is required.

HP-IB /0 Check {page 3-33) confirms that the Measurement System responds properly to alt HP-IB messages. This check
assumes that local operation has been verified with the Confidence Test and Memory Check procedures. An HP-I1B controller,
interface and connecting cable are required.

3-6. Operator’s Calibration and Adjustment.

This section provides several procedures that should be used periodically to ensure measurement accuracy. Each procedure
includes a brief description of the adjustment and the recemmended calibration cycle, The following procedures are provided:

Delay Time Self-cal {page 3-38) is 2 menu function that automatically nulls drift in the delay circuits. The Delay Self-cal
routine should be executed before all critical measurements where the highest resolution and accuracy are required.

3-2
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VYertical Balance Self-cal (page 3-39) is a menu function that nulls the offsets within the vertical amplifiers. Execute this
routine if trace basetlines shift as vertical deflection factor is changed.

CRY Display Adjustment {page 3-40; explains how to set frace alignment, focus, and astigmatism.

Probe Compensation (page 3-40) describes how to adjust the low frequency compensation of probes used with the
Measurement System,

3-7. OPERATOR'S MAINTENANCE.

The only instrument maintenance an operator needs to perform is to occasionally clean the CRT contrast filter and the
instrument front panels using a soft coth and either a commercial glass cleaner, or a miid soap and water solution.

| WARNING |

Do not remove covers. Internal parts present an electrical shock hazard Refar
servicing to qualified service personnel,

CAUTION g

Do not use chemical cleaning agents or abrasive cleaners that might damage the

plastics in this instrument. Recommended cleaning agents are isopropy! alcohol,
kelite (1 part kelite, 20 parts water), or a selution of 1% mild detergent and 98%
walter.
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SIMPLIFIED OPERATION
Obtaining a Basic Display

Use autoscope to quickly set up the 1980A /Bfor a basic, triggereddisplay. Connect the signal to be viewed to channel 1
or 2, and press [Auro-Sooee.

indications
Active functions or operating modes are indicated by the lighted keys and the CRT readout.
Primary variable function values are dispiayed in the CRT readout for convenient reference.

Advisory messages are displaved on the CRT as an operatar’s aid. They are displayed momentarily when an illegal key
entry is made or when other conditions occur that may reguire additional information.

iChanging Values
Variable function values can be changed with the Control Knob.

Assign the Control Knob to a variable function by pressing the corresponding variable function key:

e trace intensity

panel intensity
character intensity
deflection factor
vertical position
sweep speed
trigger level
horizontal position

dual separation

deiay

R

detay, numerical entry mode

Then increment or decrement the function.value by rotating the Contred Knob.

The Control Kneb is a stepping conirol. Coarse or fine step rasoiution ¢an be selected with |

Boft Key Menus

The function of the soft keys is changed when a menu is called to the CRT. Menus redefine the soft keys with displayed
labels such as:

soft key number soft key function

The menus can be turned on and off by pressing Smat .
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Table 3-2. Detailed Operating Instructions Index

Operation
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GETTING ACQUAINTED EXERCISE

3-10. GETTING ACQUAINTED EXERCISE.

This exercise is designed to acquaint you with front-panel operation of the Measurement System. It provides a
demonstration -of general operating features and many of the special functions. In addition, some basic measurement
techniques are described. The exercise should take about 20 minutes to perform. The only equipment required is a 1980A/B

and a probe.
§ CAUTION

Before turning the instrumeant on the first time, follow these instructions.

On the rear panel
1. Check line voftage switches for correct voltage selection.

2. Check fuse for correct current rating. Current ratings are printed on the
line module.

3. Connect power cable.
Set the front-panel LINE switch to ON.

Set up the 19B0A/B by connecting the calibrator signal to the channel 2 input (figure 3-2).

80-348

Figure 3-2. Getting Acquainted Exercise Setup

3-6



Mode! 1980A/B Operation

GETTING ACQUAINTED EXERCISE

INITIALIZE
Set LINE switch to OFF, then to ON.

3-11. Using Autoscope.

Autoscope is a convenient means of obtaining a basic display of an unknown signal. In executing autoscope, the 1980A/B
scans the vertical inputs, selects trigger sources, and autoranges trigger levels, defiection factors and sweep speeds.

Execute autoscope, press |Aro-seore.
After autoscope, the 1980A/B displays input signals plotted vs main sweep. Main sweep speed is selected to display ~2
cycles of the waveform. If only one signal is applied, defiection factor is selected so the displayed signal is ~ 3 divisions peak to

peak.

For more information about the autoscope function, refer to the "Autoscope’” Detailed Operating instruction.

3-12. Keys and indications.

instead of conventional mechanical switches, the 1980A/B nas membrane switch keys to control instrument operation.
Instrument setup is stored in nonvolatile memory, so it is not lost when instrument power is cycled off and on. The keys are
easy to operate, just press on the center of the key legend.

Active functions or operating modes are indicated by lighted keys. For example, press ?“&f“’ to turn on vertical bandwidth

limit. The key lights to indicate bandwidth limit is on.

§is used toselect blue-labled shift functions. %shif{s only the next key that is pressed. If the next key has no blue shift function,
the normal function is performed. For example, to invert channel 2, first press% Itlightsto |nd:catetha‘{abluefunct;on canbe

selected. Now press 2" - to select inverted display. Invert is a toggling function, so press§ 2. torestore noninverted

‘g
display. Press g 2 . Because #=i% has no blue function, the shift is ignored.

Advisory messages provide supplemental operating information. They are displayed momentarily on the CRT when invalid
i The advisory

operatlons are attempted or when certain special conditions are in effect. For an example, press 4}

is displayed 1o |nd|cate the key has no function in the current operating mode. A descnptlon of all advisory
messages (and suggested response) is ‘contained in the ° ‘Advisory Messages'” Detailed Operating Instruction.

Primary variable function parameters are displayed in the CRT readout. Figure 3-3 describes the readout display when
channel 1 and 2, and both main and deiayed timebases are on,

3-13. Changing Values.

Parameter values of variable functions are changed with the Control Knob. The Control Knab is a digital control with an
“analog feel”. Values set by the knob are stored in nonvolatile memory, so they are not iost when instrument power is cycied
off and on.
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GETTING ACQUAINTED EXERCISE

Channei 1 deflection
factor value

«Channel 2 deflection
factor value

Delayed trigger
source

_ Pelay value
{control knob is assigned to delay)

Main trigger source

— e Delayed sweep
Main sweep -~ FE MEASTEEMENT SYETEM speed value
speed value

Figure 3-3. The CRT Readout 80-344

Executing autoscope assigns the Control Knob to main sweep speed. To indicate this selection {main}is lighted and the
LED readout displays the main sweep speed value. Also, the CRT readout displays[{Fi] Hin inverse video to indicate that the

Control Knob is assigned to main sweep speed.

Change the main sweep speed by rotating the Control Knob. Pres to toggle between fine and coarse step resolution.
When coarse is selected, sweep speed changes in relatively large steps. in contrast, fine provides a vernier-like adjustment

that is continuously in calibration.

Now, change the deflection factor value for channel 2. Press

ch 2} to assign the Control Knob. Notice the change in
the CRT and LED readouts. Change the deflection factor by rotating the Control Knob. Again, try making both fine and coarse
adjustments.

o exit

Accidental changes to values can be prevented by putting the Control Knob in hold mode. To selecthold, press§
hold mode, press any enabled variable function key.

For more information about using the Control Knob, refer to the “Control Knob™™ Detailed Operating Instruction.

INITIALIZE

. loetion
Press: S

3-14. Using the Trigger Controls.
With the 1980A/B, stable triggering is easy to establish using this general procedure:
Check that both the main and delayed sweeps are in auto sweep mode. f”"'“ and i;’,:ﬁ”: should both be lighted.

SeEect the signal source for the main sweep trigger. Since the calibrator signal is connected to channel 2, press jilis
: .When % is pressed, the advisory i ! 3 isdisplayed. Thisis justa remmderto

j

3-8
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GETTING ACQUAINTED EXERCISE

press either L. or %7 to specify the source. Otherwise, the last internal trigger source is restored. The CRT
readout displays the selected trigger source.

Press

main) and adjust main trigger level with the Controi Knob for a triggered display. As an adjustment aid, the
trigger signal is displayed while the Control Knob is turned. The center horizontal graticule line represents the trigger
threshold level with respect to the trigger signal.

When adjusting trigger controfs, begin with the timebases in auto-sweep mode so there is a trace displaved. For example,
press f«J“’EE {dly’d) to put delayed sweep in triggered mode. Because channel 1 is selecied as the delaved trigger source andthe
trigger level is misadjusted, delayed sweep is not triggered. This inhibits main sweep and trigger view making it more difficult
to correct the triggering problem. Notice that the delayed sweep NOT indicator is lighted. The NOT indicators show which

Now select the trigger source and level for delayed sweep. Press % 11 2 EEE (dly'd) and rotate the Controt Knob until
trigger signal overlaps the center horizontal graticule line,

In some cases, it is desireable to display the trigger signal continuously. Press@ f’”?;’“u to display main trigger view.

The trigger circuits are both fevel and edge sensitive. Press i/ % {main) to toggle the main trigger point between positive and
negative siope.

For more information about triggering, refer to the “Trigger, Delayed Sweep”, “Trigger, Main Sweep’’ and "Trigger View"
Detailed Operating Instructions.

INITIALIZE

+ TAUTO = SEOPE
Press: Aulo-score

3-15. Using Delayed Sweep.

This procedure describes some basic features of delayed sweep operation. Press m
on the main sweep,

to display delayed sweep as a marker

When the delayed sweep is in auto mode, marker position is determined solely by the delay time value. Press §
change delay time with the Control Knob until the marker overlaps the falling edge of the first pulse.

Press ;“’M to display the delayed sweep. This provides an expanded view of the pulse edge.

Select dual horizontal mode, press AL yal displays both the main and delayed sweep traces. The main sweep marker
indicates the portion of the waveform displayed in delayed sweep. Press |
upper half of the CRT using the Cantrol Knob. Press |, fil '
sweeps for convenient viewing.

Press

dly'd) and change the delayed sweep speed with the Control Knob. Try using both coarse and fine. Because the
sweep rates of the two timebases are independent of each other, delayed sweep can actually be siower than main sweep.

3-9
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GETTING ACQUAINTED EXERCISE

Delayed sweep can start after main sweep is completed. Press {f##2a8 and rotate the Control Knob until the marker goes off

screen. The advisory [HTEM ]I 7 i is displayed as a reminder that delay time value is longer than main

sweep.

-4

To zero the delay value, press § <57

EXR

For more information about delayed sweep, refer to the “Sweep Mode, Delayed’” and "Sweep Speed, Delayed” Detailed
Operating Instructions,

INITIALIZE

TO-SCOPE
coriv

3-186. Using Delta Volts.

Voltage measurements are simplified with the AV function. Try this procedure for peak to peak measurements:

Position channel 2 so the bottom peak of the waveform is on the center horizontal graticule line. Pres: s{ch 2)

and position with the Control Knob,

Press

to turn on and zero the AV function.

Now make the voltage measurement. Change channel 2 position with the Control Knob until the top peak is on the
center horizontal graticule line.

Read the peak to peak voltage {expressed as AV) in either the LED or CRT readout.

For more information about voltage measurements, refer to the “Delta Volts™™ Detailed Operating Instruction.

INITIALIZE

Press: iauth-scoee

SRLEGTIVE

3-17. Using Delta Time.

Timing or frequency measurements can be made quickly with the 1980A/B by using the AT function. Try this basic
procedure for measuring pulse risetime:

{ch2)

Change channel 2 deflection factor so that the input signal is displayed as b divisions peak to peak, press
and adjust with Control Knob.

Change channel 2 vertical position, if necessary, to center waveform. Waveform peaks should just reach the O and
100% points marked on the right hand side of the CRT . Press ch 2} and center with Controt Knob.

Press & 1o display delayed sweep as a marker on waveform.

e v

Change delay time until marker starts at the beginning of the rising edge of the second puise. Press [
marker with the Control Knob.

3-10



Model 1980A/8 Operation

GETTING ACQUAINTED EXERCISE

Decrease marker width by increasing delayed sweep speed until marker just overlaps the pulserising edge. Press
{dly'd} and adjust with the Control Knob.

Display the delayed sweep trace only, press

Change delay time until pulse edge intersects the center vertical graticule line at the 10% point. Press &
change with the Control Knob.

Press to turn on and zero the AT function.

Increase delay time with the Control Knob until the puise edge intersects the center verticai graticule line at the 80%
point.

Read the pulse risetime {(expressed as AT} in either the LED or CRT readout.

For more information about timing measurements, refer to the “Delta Time" Detailed Operating Instruction.

3-18.

INITIALIZE
Set LINE switch to OFF, then to ON.

Using Soft Key Menus.

Soft key menus add many special measurement and utility functions to the instrument, Menus redefine the soft keys with
labels displayed on the CRT. To call the first level menu, press 2% Figure 3-4 contains an explanation of the soft key

functi

PfeSS 3 GHAR

MERRE

ons defined by ¢

initiatizes 198CA/B

calls CRLIBRATE & UTILITIES menu

cails menu

ALLETD CFTI0N L

calls TH= menu

ITE menu

~calls HF - TE AT

turns off 1 BN

HE0R OS¢ OFPE MEASUREMENT SYSTEM

Figure 3-4. The ! Soft Key Definitions 80.345

menu which contains instructions for the test.

‘. This calls 1}

OhDER

Press ™% to test channel 2.
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GETTING ACQUAINTED EXERCISE

Confidence Test executes a series of autoscopes while changing the calibrator cutput level, [t checks the vertical attenuators,
and the vertical, horizontal, and trigger circuits, At the end of the test, an advisory is displayed to indicate whether the
‘instrument passed or failed.

Now, call the ! menu by pressing;

Utility functions are primarily used for testing and servicing the instrument.

All mernus (except ¥
the f

provide backstep capability to allow returning to the previous menu. Return to
menu by pressing

To return the soft keys to their normal functions, press S5

For more information about menu functions, refer 1o the “Soft Key Menus” Detailed Operating Instruction.

INITIALIZE
Set LINE switch to OFF, then to ON,

3-19. Using Save/Recall.

When a test sequence is used repetitively, instrument states can be stored in the Save/Recall registers for recall duringthe
procedure. Up to eight instrument states can be stored. Theregisters are selected using the soft keys after the

AR Sl menu is called.

Store the current instrument state in register S1, press «f ™%

Change the instrument state, press SHHoK.

Recall $1, press 7 i5esd

Recall 82, press 77

Refer to the “Save/Recall” Detailed Operating Instruction for more information.
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3-20. PANEL FEATURES.

80-82

Soft Keys

which redefmes the soft key functions with labels displayed on the

¢ assigns the Control Knob to character generator intensity.
SIEEEL toggles character generator on and off.
has no function except as defined by menus.

has no function except as defined by menus,

- calls the ! 1 menu. The soft keys are then defined to store
instrument state in the corresponding Save/Recall register.

turng off the

[1 menu. The soft keys are then defmed to recall the
turns off the

1 menu,

has no function except as defined by menus.

Figure 3-5. Display Panel Features

Channel 1 and 2 deflection factor is displayed if the channel is on or is selected as a trigger
source. if AV mode is selected, A value is displayed instead of deflection factor.

For 10 div meas-
urements, 90%
and 10% reference
points are marked
on the graticule.

M\m\

20%
100%
90% For B div measure-
80% ments, 100%,
90%, 80%, 20%,
10% and 0%
reference points
—20% are marked on the
10% graticule,
0%
10%

0808 DSCILOSUOPE MEASURENENT SYSTEM

REWLETT » PACHARD

80-344

Main and delayed sweep speed, trigger source, and delay values are displayed if the
timebase is on. If AT mode is selected, AT value is displayed instead of the delay value.

Figure 3-6. CRT Features
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80-81

Model 1980A/B

Autoscope

[MIOSSEEFE executes autoscope.

i {mmassoort. eyecutes selective autoscope. Instrument autoranges deflection factor and sweep

speed but preserves channel selection, coupling and trigger setups.

Delta Time and Delta Volts

i .5. If Control Knob is

| selects AT mode if the Control Knob is assigned to delay (B
f selects AV mode for the corresponding

assigned to vertical position {} ch1or2), g
channel. if the Control Knob is assignedtoa Afunction, pressing

E rurns off that mode and

restcres normal delay time or vertical position control.

Control Knob

is used to change variable function parameter values. It is assigned to a function

by pressing the corresponding variable function key. The function value is displayed in the
LED readout.

& toggles the Controt Knob step resolution between fine and coarse.

Beam Finder

Ssinpi

¢ puts the Control Knob in hold.

e changes the gain of the vertical and horizontal output amplifiers so that when the beam is off screen, it can be

located.

Service Request

fiias is used in remote operation to request service from the HP-1B controiler.

Return to Local

CRYT Adjustments

s switches the 1980A/B from remote to local mode unless local lockout is in effect.

FOCUS adjusts spot size for sharp display.
GRAT INTEN iltluminates the CRT graticule for photographing.
ASTIG adjusts spot shape for sharp dispiay.

ALIGN adjusts the horizental alignment of the sweeps with the CRT graticule,

Figure 3-7. Controf Panel Features
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Scope Modse

i 7 selects normal oscilloscope mode, input signals (Y-axis) plotted vs timebase
signals {X-axis).

B s

i ;zg;vi selecis X-Y mode, channel 1 signal (Y-axis) plotted vs channel 2 signal
{

X-axis}. Timebases are disabled.
? his selects display mode using rear-panet X, Y, and Z-blanking inputs. Disables

channels 1 and 2, and timebases.

Blue Key

§ shifts blue labeled keys to their alternate function. ’3 applies only tothe nextkey
that is pressed. If the next key has no blue labeled function, the shift is ignored.

Vertical Mode
SR and AT

toggle corresponding channels on and off,

(R

vay turns on channel T and 2, displays algebraic sum. Can be used for differen-

tial measurements when one channel is inverted with respect to the other.

selects alternate or chop mode automatically.
80-8t

©and 7 provide manual selection of alternate or chop mode.

Vertical Deflection Factor

{ch 1 or 2} asigns Control Kneb to vertical deflection factor.

S

inverts channel 1,

F e
it

ez

*inverts channel 2,

Vertical Position

{ch 1 or 2} assigns Control Knob to vertical position.

P

EE teh 1 or 2) select the input signal coupling.

Bandwidth Limit

Hie

ki toggles bandwidth limit on or off. Can be used in V vs T or 1 vs 2 modes to limit vertical response,

i

Channel Inputs

Channel 1 and 2 inputs are female BNC connectors which have the special probe key contact. When the recommended
Hf probes are connected, channel deflection factor is displayed as the total value at the probe tip.

Figure 3-8. Voltage Panel Features
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Horizontal Mode

A% enables and displays main timebase oniy.

2% enables main and delayed timebases. Displays delayed sweep as a marker on main

sweep trace,

252 enables main and defayed timebases. Displays delayed sweep only.

§b_?*5?j: enables main and delayed timebases. Dis;ﬁlays main and delayed sweeps in

alternate or chop, depending on verticai display mode selection,

Trigger View

SN
§ e toggles the main trigger view on or off.
% FHe toggles defaved trigger view on or off.

Horizontal Position

assigns Control Knob to horizontal position.

Dual Separation
80-8C

assigns Control Knob to dual separation.

Sweep Mode

AU i

L

" select the mode of main sweep operation.

TR and £

13

WOl ERRED s

miees, e, and (e select the mode of delayed sweep operation.

T resets both main and deiayed sweeps.

Sweep Speed

g ‘main or diy'd] assigns the Control Knob to sweep speed.

i assigns the Control Knob to delay, normal entry mode. if delayed sweep is in auto-sweep or triggered sweep
modes, delay value is in units of time. In digital delay mode, deiay is expressed as trigger events.

E assigns the Control Knob to numerical time entry mode if delayed sweep is in auto-sweep or triggered sweep

i (main or diy'd) assigns the Control Knob to trigger level.

T
ety

£ and W% select internal trigger source for main and delayed. Specify desired vertical channel by pressing -

< {main or diy'd) selects external =10 trigger source.

T . . . ;
E sevas (main or diy'd) selects external =1 trigger source.

+ selects line trigger source for main sweep.
£X {main or dly'd) toggles trigger slope between positive and negative edge.

i {main or dly'd) selects low pass filter on trigger signal.
&

| iew tmain or dly'd; selects high pass filter on trigger signal. Cannot be used in DC coupling.

G e

5ol fmes, and § 1% (main or dly'd) select the coupling for external trigger inputs.
External Trigger Inputs

Main and defayed inputs are female BNC connectors which have the special probe key contact. When the recommended
HP probes are connected, external trigger level is displayed as the total value at the probe tip.

Figure 3-9. Time Panel Features
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MAIN GATE QUTPUT: Provides ECL
level thigh= -0.8 V, low= -1.8 V|
signal that is high during main sweep.

HP-IB: Connects the 1980A/B to the
Mewlett-Packard interface Bus for

DLY'D GATE QUTPUT: Provides ECL
level (high= —0.8 V, low= ~1.8 V)
signal that is high during delayed

remote operation.

CHASSIS GROUND: Binding post
accepts either a hanana plug or 18

guage wire,

VOLTAGE SELECTION: Switches
must be setto voitage of applied power
source. Refer to paragraph 2-5, Line
Voitage and Fuse Selection for
instructions about setting the line
switches,

sweep.

CALSWITCH: Front-panel calibration
is inhibited when the CAL switch is in
the protected position.

X AXIS INPUT: X-axis input from HP
Model 1607A.

FUSE: Select fuse according to
applied line voltage. Fuse part
numbers are listed in table 2-1 of this
manuai. The 1980A/B is completely
disabied if this fuse burnsout. The line
fuse should not be replaced until the
cause of its failure has been
determined.

Z BLANKING INPUT: Z-axis blanking
signal from HP Model 16807A.

LINE: Receptacle provides a direct
grounding connection to the 1980A/8
chassis through the center contact.
Avaiiable power cordsets are
described in paragraph 2-6, AC Power
Cable.

+18 V REF OQOUTPUT: Voltage
reference for 1980A/B calibration.
Scurce impedance is ~1k{}; output
tevel is 15 V30 mV.

Y AXIS INPUT: Y-axis input from HP
Model 1607A.

CAL OQUTPUT: Frequency reference
for 1980A/B calibration and
calibration c¢hecks, Same as front-
panel calibrator signal.
80-353

Figure 3-10. Rear-panel Features
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3-21. REMOTE OPERATION, HEWLETT-PACKARD INTERFACE BUS.

The 1980A /B Oscilloscope Measurement System can be operated through the Hewlett-Packard Interface Bus {HP-IB). Menu
functions, remote only functions, and all front panel functions {except those of ;é':i =, LINE switch, and the CRT display
adjustments) are programmable through the HP-IB. Bus compatibility, programming, and data format are described in the
following paragraphs,

The notation used in this section to described bus communications is defined in paragraph 3-56, Notation Conventions and
Definitions.

In this manuai, the 1980A/B program codes are listed in ASClicode. Table 3-30, Commonly Used Code Conversicons, includes
a listing of ASCIl characters and some commonly used equivalent codes.

A guick check of the instrument HP-1B functions is provided in the HP-IB 1/0 Check iparagraph 3-47}. It verifies that the
instrument can respond to or send each of the applicable HP-1B messages described in table 3-3.

For more information about MP-IB, refer to IEEE Std 488 (or the identical ANSI Standard MC1.1}, "IEEE Standard Digital
Interface for Programmable Instrumentation”. The Hewlett-Packard catalog and the booklet “Improving Measurements in
Engineering and Manufacturing’” (HP part number 5852-00568) provide an overview of bus operation and useful information
about HP-1B system applications.

3-22. HP-IB Compatibilty.
The Measurement System’s complete bus compatibility as defined in |IEEE Std 488 is presented in table 3-3.
The programming capability of the instrument is further described by the twelve HP-1B meta messages in the left hand column

of tabie 3-3. Foremost among these is the Data message. Data messages contain the program codes that set the instrument’s
mode of operation.

Table 3-3. HP-IB Message Reference Table (1 of 2}

HP-IB Applicable Instrument Response Related interface
Meta Commands Functions
Message and
Control
Lines
Data Yes All front pane!, menu, and remote functions are bus pro- | DAB MLA | L3
grammable except LINE switch and CRT adjustments. | EO! UNL | Tb
Also, all instrument settings may be read via the HP-iB. EQS MTA
UNT
OTA
Trigger Yes Does not have device trigger capability, however, GET is | GET DT

decoded and available for use by internal or plug-in options. | MLA

Clear No Does not respond to the Clear message. bCL bCo
SbC

3-18
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Table 3-3. HP-1B Message Reference Table (2 of 2)

Operation

63%33-

HP-i1B Applicable Instrument Response Related interface
Meta Commands Functions
Message and
Control
Lines
Remote Yes Enabled to remote moede when the REN bus controf line is | REN RL1
true. However, it remains in local until it is addressed to | MLA
listen the first time. Control Kneb is put in hold on local to
remote transition,
Locat Yes Returns from remote to local when it receives the Local | GTL RL1
message or the key seguence E 3 is pressed. Settings | MLA
remain unchanged after the remote-to-local transition,
tocal Yes When in remote, and local lockout is in effect, the front | LLO RL1
panet is disabled. Only the system contreller can return the
instrument to local.
Clear Yes Returns to focal and local lockout is cleared when the | REN RL1
Lockout/ REN bus control line goes false.
Set Local
Pass/Take | No The contreller subset is not implemented. TCT co
Control
Reguire Yes Sets the SRQ line true when one of the service request { SRQ SR1
Service conditicns occur, if it has been enabled 1o send the RQS
message for that condition.
Status Yes Responds to a Serial Poll Enable {SPE} bus command by | SPE T5
Byte sending an eight-bit byte when it is addressed 1o talk. Bit 7 | SPD
(RQS bit} is true if the 1980A /B had set the SRQbus control | STB
line true. The byte is cleared after it is read by the HP-1B
controller.
Status No Does nof respond to a paraliel poll. PPE PPC PPO
Bit PPD PPuU
Abort Yes Is unaddressed to listen or talk. IFC TH
L3

1. Commands, Control lines and Interface Functions are defined in IEEE Std 488-1978. Knowledge of these
might not be necessary if your controller's manual described programming in terms of the twelve HP-IB Meta
Messages shown in the teft column,

2. The 1980A/B Oscilioscope Measurement System’s complete bus capability as defined in |[EEE Std 488-1978 is:
SH1T, AH1, 75, TEC, L3, LEO, 3R1, RL1, PPO, BDCO, DT, CO, E2

3-23. HP-1B Status Display.

The status of the Measurement System on the HP-IB is annunciated on the CRT by a special HP-1B status advisory. For
example, figure 3-8 shows the HP-IB status advisory dispiayed when the instrument is in remote mode and addressed to
listen, The symbols dispiayed in the advisory and their indications are listed in table 3-4.

3-18
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Table 3-4. Symbols Used in HP-IB Status Advisory

Advisory HP-IiB Status Indication
Symbol

Switched to remote mode
Addressed to listen
Addressed 1o talk

issued the Require Service message

The HP-1B status advisory is normally enabled. {it is enabled by default at power-on and when the

HF -1 menuis
accessed.) The status advisory can be disabled by the remote operator; for further information, refer to the "HP-IB Status
Advisory” Detailed Cperating Instruction.

Figure 3-11. HP-IB Status Advisory

3-24. Remote Mode.

Remote Capability. The instrument communicates en the bus in both remote and local modes. inremote, alibutafewofthe
front panel controls are disabled. The exceptions are the LINE switch, ‘s, §, e, and the CRT display adjustments,
When Local Lockout is in effect, the return-to-local kev sequence {E;i‘i‘i ) is also disabled,

The Control Knob can be enabled and assigned fo specific functions white the instrument is in remote mode. This allows a

local operator to make measurements or change settings under program direction, The procedure for this is described in the
“Control Knob' Detailed Operating Instruetion.

The Measurement System can be addressed to listen or talk while inremote mode. When addressed tolisten, the instrument
automatically stops talking and responds to Data messages. When addressedto talk, the instrument stops listening and sends
either a Data message or the Status Byte. Whether addressed or not, the Measurement System responds tc the Locai, Local
Lockout, Clear Lockout/Set Local, and Abort messages and, in addition, the Measurement System may issue the Reguire

Service message. Aithough the 1880A /B does not respond to the Trigger message, this message is decoded and avaitable for
use by either plug-in or internal options,
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Local-to-remote Mode Changes. The Measurement System switches to remote upon receipt of the Remote message, The

Remote message has two parts:

*  Remote Enable {REN) bus control line true

*

Device listen address {MLA} received once while REN is true

All instrument settings remain unchanged with the local-to-remote transition. However, the remote-to-local transition does
put the Controi Knob in held, if the HP-1B status advisory is enabled, & is displayed in the status advisory to indicate remote
mode.

If the Measurement System is set to listen-only or talk-only mode, the local-to-remote transition is inhibited.
3-25. Local Mode.

Local Capability. In local, the Measurement System’s front panel controls are operational. Although it wifl not respond to
input Data messages in local mede, if addressed to talk, the instrument can send Data messages and the Status Byte.
Whether addressed or not, the instrument responds to the Remote, Local, Local Lockout, Clear Lockout/Set Local, and Abort,
messages. It aiso can issue the Require Service message in focal mode.

FRemote-to-local Mode Changes. The instrument always switches to local from remote whenever it receives the Local
message (GTL or the Clear Lockout/Set Local message. [The Clear Lockout/Set Local message sets the Remote Enable
controf line|REN|false.) If it is not in Local Lockout mode, the instrument also switches to local from remote when the key
sequence% g.;m_m:'.-is pressed.

The instrument’s settings remain unchanged during remote-to-focal transitions. If the HP-IB status advisory is enabled, the
remote indicator (&} turns off as the remote-to-local change is made.

3-26. Local Lockout,

When program control is interrupted, which can happen by returning the instrument to local via the front panel keystroke
sequence, data or settings could be changed. This would teave the instrument in an unknown state. Ta prevent this, a local
lockout is recommended. Local lockout atlows return-to-local only under program control.

Note

Return-to-local can also be accomplished by turning the instrument off, then on
again with the LINE switch. However, this technigue has several potential
disadvantages:

*®

it defeats the purpose of local lackout {that is, the system controlier may
lose control of the instrument).

*®

Gther HP-1B conditions reset to default states at power-on.
3-27. Addressing.

The Measurement System interprets the byte on the eight bus data lines as an address or a bus command if the bus is in the
command mode {Attention control linel ATNitruel. In addressable mode, the instrument may be addressed to listen or to talk.

3-21



Operation Modet 1980A/B

Once addressed to listen, the instrument remains configured 1o listen until it receives an Abort message {1FC), its own talk
address (MTA], or a universal unlisten command (UNL} from the controfler. Once addressed to talk, the instrument remains

configured to talk until it receives an Abort message (IFC}, another instrument’s talk address {OTA), its own listen address
IMLAG, or 2 universal untatk command (UNT). if the status advisory is enabled, it indicates on the CRT when the instrument is
addressed to talk (1] or addressed to listen (L)

The Measurement System is shipped from the factory in the addressable made, with itstalk and listen addresses setto "7 g,
T7 and L7). Refer to table 3-30 for equivalent address codes. The instrument can also be configured in the talk-only or listen-
only mode. These modes enable limited bus operation without an HP-IB system controlier. The instrument’s address and
addressing mode may be displayed or changed from the front panel using the soft keys. Complete instructions for these
procedures are in the "HP-IB Address’ Detailed Operating Instruction,

Listen-only Mode. if the instrument is set to listen-only mode, it is always configured as a listener and responds to alt Data
messages sent on the HP-IB. However, it cannot cutput Data messages and it is inhibited from respending to the Remote,

Local, Lecal Lockout, Clear Lockout/Set Local, or Abort messages. Also, it is disabled from issuing the Require Service
message and cannot respond te a serial poll.

Note

In listen-only mode, the front panel is enabled {the instrument does not enter
remote mode|. Therefore, settings can be changed while a program is executing.

Talk-only Mode. If the Measurement System is set te talk-only meode, it is always configured as a talker and does not respond
to any of the bus messages. Although the taik-only mode may be selecied from the front panel, it is not supported by the
1980A /B standard firmware.

3-28. HP-IB Turn-on Default Conditions.

Several HP-18 parameters are reset at power-on. However, both the instrument’s address and addressing mode are preserved
in nonvolatile memory.

HP-IB parameter default conditions are:
*  HP-IB local made
Local-lockout cleared
Unaddressed {if in normat addressing mode}
*  RQS mask cleared
Service Request message cleared
Status byte register cleared
HP-IB status advisory enabled
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3-29. Data Messages.

The Measurement System communicates on the HP-IB primarily with Data messages. The Measurement System interprets
the byte on the eight bus data lines as a Data message when the bus is in the data mode [Attention control line |ATN false).

The instrument can both receive and send Data messages. Input Data messages include the instrument’s program codes
{device-dependent commands) used to program front panel functions, menu functions, and ali remote functions. Qutput Data
messages include instrument status information and the settings of specific functions.

Of special consideration is the Learn String which can be sent and received by the instrument. It is a binary data string that
contains a condensed coding of the entire instrument state. The Learn String is described in paragraph 3-32 and inthe “Learn
Mode" Detailed Operating Instruction.

The HP-IB Codes and Format Summary {paragraph 3-55) provides a list of all program codes for the 1 980A /B. This summary
includes a brief description of each code, specific format requirements, and a cross reference to further infermation in the
Detailed Operating Instructions.

3-30. Receiving the Data Message.

The Measurement System responds to Data messages when in remote mode (REN controi linetruelandis addressedto listen
or when it is in listen-only mode.

Input Data Message Format, Input Data messages contain a string of device dependent commands (program codes}and an

End-of-String (EOS) message. The program codes within & Data message are executed after the EOS message is received.
The following format rules must be observed in all input Data messages:

A linefeed (<LF>} is used as the End-of-String (EOQS) message. Each Data message must be terminated by a(<LF >},
Except during Learn String transfers, the carriage return character (< CR >} is not required before < LF>. Preceding
<LF> <CR> is treated as "no operation’” and may be repeated as many times as permitted by the maximum string

length limitation.

When several program codes are sentin a Data message, a semicolon (;) must be used to delimit each program code
except the last one in the string.

Spacas (<SP>} are not aliowed within input Data messages except as defined in the program code format
description.

The maximum length of a Data message string is 127 characters {including: semicoions, commas, < 8P> < CR>, and
<LF>}.

Errors in Data message syntax are trapped and can be reported via The MP-IB. For details about detecting and reporting format
errors refer to the "HP-1B Syntax Errors” Detailed Operating Instruction.
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General Input Data Message Format:

<program code > [;<program code>]...[;|l{<CR>1<LF>

Device dependent EO0S message
command

Delimiter is required _.._| - QOptional characters

to separate multiple inot required

commands within Data before EOS)

message

L Multiple device dependent

commands are allowed -
up to maximum string length
of 127 characters

Program Order Considerations. Measurement System functions may be programmed in practically any order from the HP-
iB. However, it is recommended that program code sequences should be in the same order used for front-panel operation.
Generally, this requires that functions be set up starting with the most basic parameter to be changed. For example, before
entering channet 2 deflection factor, turn on channel 2,

i a plug-in or internal option for the instrument imposes any other order considerations, the manual for that option provides
the necessary programming information,

Table 3-5 lists typical processing times for some sample Data messages. To minimize the processing time in a given
application, use the learn string and save/recall registers to establish instrument configuration. When sending a series of
program codes to the 1980A/B, processing time can be reduced by combining them into as few Data messages as possible.
For example, note the execution time for the last two Data messages in table 3-5.

Program Code Format. Program codes consist of a two letter function identifier (i.e., prefix)and a pararﬁezer field. Suffixes
are not used in 1980A/B program codes. The two letter identifier is a mnemonic that defines the major instrument function
being addressed. Depending upon the identifier, the associated parameter field may contain zero, one, or multiple
parameters. The general rules of program code format are:

The 19B0A/B sends and receives Data messages in standard ASCH code.

The instrument responds equatly to upper and lower case characters.
Parameter fields containing multiple parameters require a comma (,} to delimit individual parameters.

Program codes are space sensitive. Within program codes, spaces are accepted only immediately following function
identifiers or parameter detimiters. (Exponential numericentries use the character “E’ or “e” as a delimiter between
the mantissa and the exponent; spaces may follow "E”, “e”, or comma.)

Program code parameters are of five types, these are: integers, decimals, exponentials, ASCIl character strings, andbinary
data. Integer, decimal, and exponential parameters can be signed or unsigned. Specific format requirements for all program

codes are given inthe Detailed Operating Instructions section of this manual. They are aiso condensed in the HP-1B Codes and
format Summary.

Errors in program code format can be trapped and reported via the HP-IB. Refer to the "HP-IB Syntax Errors’” Detailed
Operating Instruction for a description of how to detect and report program code format errors.
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Table 3-5. Typical Processing Times for Various Comménds

Data Message Exeeution Time* ' Function/Comments
: {Typical} :
SK7,1<CR><LF> . 450 msec Recall instrument state from register 1.
SK6,1 <CR><LF> 200 msec Save instrument state in register 1.
IN<CR><LF> ‘ 380 msec Execute initialize.
AS<CR><LF> 3.2 . sec Execute autoscope, calibrator connected to both channel 1
and 2,
SA<CR=»<LF=> 2.7 sec Execute selective autoscope, one channel onwith calibrator
connected.
TX1, <any string > 20 msec Write text on line 1 of the CRT text field.
RC1,1<CR><LF> 64 msec Assign Control Knob to channet 1 deflection factor, fine
resolution.
VMZ<CR><LF> 70 msec Turn on channei 2 onl'yA
VS1,+200E-3<CR><LF> 40 msec ' Enter channel 1 deflection factor of 2 mV/div. If polarity

change is made, add 54 msec.
VC1,2<CR><LF> 82 msec Select DC coupling for channel 1.

HM2<CR=><LF> 114 msec Select intensified horizontal mode; time given is for change
from main mode.

HM3 <CR><LF> 70 msec Select delayed horizontal mode, time given is for change
from intensified mode.

MSB0.0E -6<CR><LF> 55 msec Enter main sweep speed of 50 usec/div.

DY200E -3<CR><LF> 50 msec Enter deiay time of 200 msec.

DL200<CR><LF> 28 msec Enter detayed trigger leve! of 2 div, internal source selected.

VM2, VC2,2;V82,+2.00E~-3 140 msec Enter channéE 2 coupling and sensitivity. Note the execution
<CR><1F> . time improvement when several program codes are sent in

a single Data message.

HM2Z; MS5D.0E-6; MM1; 260 msec Select horizontal mode and main sweep speed, mode,
MT+1.4; ML200<CR><LF> trigger source, stope, level, and coupling.

*Execution time is measured from receipt of EOS message { <LF > ). Maximum data input rate is 127 usec/character.
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H<UNL>]<OTA><MLA>] A8 <CR><LF>

*Bus addressing commands EOS message

Execute autoscope

[[<UNL>1<OTA><MLA>| IN;SK0,2,3 <CR><LF>

1' Execute delay and balance
self-cal routines

Execute initialize

[[<UNL>]<QOTA><MLA>IVM1:V81,+2.50e-03;VC 1,3<CR><LR>

Select vertical Set ¢channel 1
mode: channel 1 coupling: AC
only

Set channel 1 deflection factor to
+ (non-inverted) 2.5 mV/division

*The bus addressing commands perform the following functions:

UNL - Unlisten unaddresses all current listeners.

OTA - Other Talk Address is the talk address of seme instrument other than the 1980A/B. In these
examples, OTA would be the talk address of the controller.

MLA - My Listen Address is the listen address of the 1980A/B,

Figure 3-12. 1980A /B Input Data Message Examples

3-31. Sending the Data Message.
The instrument can send Data messages in local or remote mode, when it is addressed to talk or in the talk-only mode.
Note

Before the instrument is addressed to talk, the desired output data must be
specified with the appropriate input Data message. Otherwise, the Measurement
System outputs the ASCll character “E’" by defauit to complete the bus transaction.

Qutput Data Message Format. Ouiput Data messages inciude the settings of individual functions, instrument status
information or binary Learn String data. Excluding the Learn String, there are three output data types: Integer, decimal, and
exponential. All output Data messages contain a leading space (< SP>) followed by the function value or status data, <CR>
and <L¥F > are sent as the EOS message for all output data except the Learn String. The Learn $tring uses the EOlbus control
line to signat end-of-string.
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R
L HPE S
For more information about output Data messages, refer tothe "Reading Values Via HP-IB”, “Instrument Status”’, and "Learn
o Mode™” Detailed Cperating Instructions.

Note

Exponential values are sent by the 1980A/B with the ASCH character "E”
(uppercase) as the delimiter between the mantissa and the exponent.

General Qutput Data Message Format:

< SP>[+|-1<setfting or status data><CR><LF>

L

EOS message
Most output Data

messages are

signed Cutput data contains a
maximum of 15 characters

3-32. Learn Mode.

If the Measurement System receives a "TE” (Teach)program code and is then addressed te talk, it sends the Learn String. The
Learn String consists of 80, 8-bit bytes containing information about front panel configuration. This binary data can be stored
in the controller’s memory for future use. The Learn Siring includes only those parameters that can be stored in the
instrument’s internal Save/Recall registers. The contents of the Save/Recail registers, however, are not inciuded in the
Learn String. Refer to the “'Save/Racall” Detaded Operating Instruction for information about register imitations.

Note

The BOth byte of the Learn String is sent with the bus EQOl line true, to indicate end-
of-string.

When the Measurement System is addressed to listen, the bhinary data can be returned to it in a 80 byte string. The
Measurement System interprets the first two bytes to determine that this is @ Learn string. Following the 80th byte, the

transfer must be terminated with < CR> and <LE>. When the <LF> is received, the instrument changes state according to
the Learn String contents.

Note
During the transfer of the Learn String, the instrument can not be readdressed. If it
is the transfer will be aborted. The 80 byte string should be sent or read by the

controller using a technigue that does not readdress bus devices.

For more information about using the Learn String, refer to the “Learn Mode" Detailed Operating Instruction.

3-33. Receiving the Clear Message,

The Measurement System does not respond to the Clear message. However, the instrument can be placed in a known state

using the Preset menu function (HP-IB “IN" program code). Refer to the “initialize” Detailed Operating Instruction for more
information.
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3-34. Receiving the Trigger Message.

The 1980A/8 does not respond to the Trigger message (GET bus cormnmand), although the message is received andavailable
to internal and plug-in options.

3-35. Receiving the Remote Message.

The Remote message has two parts. First, the remote enable bus control line {REN) is held true, thef the device listen address
is sent by the controller, The Measurement Sysiem is enabled to go into remote when REN goes true but it does not actually
switch into remote until addressed to listen the first time. No instrument settings are changed by the transition from local to
remote, but the Control Knob is placed in hold. When actually in remote mode, the Measurement System displays ¥ inthe
HP-IB status advisory to indicate remote mode.

3-36. Receiving the Local Message.

The Local message returns the Measurement System te front panel control. The Local message (GTL bus command}
addresses the instrument tc listen and then switches it from remote to local mode. if the HP-18 status advisory is enabled, the
remote indicator () will turn off when the Local message is received. No instrument settings are changed by the remote-to-
local transition.

Although the Local message returns front panel control, it does not clear local lockout. Unless the instrument receives the
Clear Lockout/Set Local message, if local lockout is in effect, it will return to local lockout mode the next time it goes to
remote.

3-37. Receiving the Local Lockout Message.

The Local Lockout message (LLO bus command) disables the Measurement System’'s front pane! return-to-local keystroke
sequence. Local Lockout is accepted when the instrument is in either remote or local mode. Afterwards, whenever the
instrument is in remote mode, lockout is in effect. While the instrument is in local lockout, the remote-to-localtransition can
only be made from the system controller by sending the Clear Lockout/Set Local message or the Local message.

3-38. Receiving the Clear Lockout/ Set Local Message.

The Clear Lockout/Set Local message (REN control line false) returns the Measurement System from remote to iocal mode
and clears the local lockout condition. No instrument settings are changed by this message. It is accepted while the
instrument is in either remote or local mode, If the instrument is in remote mode, the remote indicator (F}is blanked when the
Clear Lockout/Set Local message is received.

3-398. Receiving the Pass Control Message.

The instrument does not implement the controller subset, therefore, it does not respond to the Pass Control message.
3-40. Sending the Require Service Message.

The Measurement System sends the Require Service message {by setting the SRQ bus control line and bit 7 of the status byte
truej when a previously programmed condition occurs. The instrument can send the Require Service message in either local

or remote mode. The Require Service message is cleared when a serial pol! is executed by the system controller. During serial
poll, the SRG control line is reset immediately before the instrument places the Status Byte message on the bus. Figure 3-13
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Service message is disabled,

The Measurement System indicates having sent the Require Service message by displaying 7 in the HP-IB status advisory.
This indicator is turned off during the serial poll when the SRQ controf line is reset,

if the Measurement System is set 1o either listen-only or talk-only mode, it can not send the Require Service message.

For complete information about programming the condition that causes the Require Service message, refer to the “"Service
Request Condition” Detailed Operating Instruction.

Bit 8 7 8 5 4 3 2 i
Mask

Waight 128 64 32 16 8 4 2 1
Service SRQ RQS Plug-in internal | Advisory End Key HP-IB
Request Key Bit Option Option or of Closure Syntax
Condition Request Request Error Sweap Error

‘Notes: 1. To set the RQS bit and SRQ bus control line true, the condition must be enabled in the RQS mask.

2. ifno condition is enabled, the 1980A /B can not set the SRQ bus control line nor the RAS bit true. However,
bits 1-6 and 8 of the status byte are set to indicate which conditions have occurred.

Figure 3-13. The Status Byte and the RQS Mask

3-47. Sending the Status Byite Message.

The Status Byte message consists of one 8-bit byte in which the bits are set according to the conditions described in figure 3-
13. The Measurement System sends the Status Byte message when it is addressed to talk and it receives the Serial Poll
Enable {SPE) bus command from the HP-1B system controller. After the message is transferred to the controller, all bits are
cleared by the Serial Poll Disable (SPD) bus command, the Abort message, or if the instrument is unaddressed to talk.

If the instrument is set to either listen-only or talk-only mode, it does not respond to the SPE or SPD commands and can not
send the Status Byte.

The Measurement System has two modes for transferring status information with the status byte:

If the Reguired Service message is not enabled (that is, if the RQS maskvalueis 0}, asingle statusbyte is available from
the instrument. The bits in this byte are set to indicate ali conditions that have occurred sinoce the byte was lastreset. In
this mode, the RQS bit (bit 7 of the status byte) is always false. Figure 3-14 contains a typical flowchart for reading
instrument status when the Require Service message is disabled.

If the Require Service message is enabled, as many as nine separate occurrences can be queued in a status byte
register stack. Each byte in the stack has two bits set true: The RQS bit (bit 7) and the bit correspondingto the condition
that occurred. The status register stack is read on a first-in, first-out basis by serial poliing the Measurement System
repetitively until it does not send the Require Service message. If there are more than nine occurrances before the
register stack is read, the stack will contain the codes for the first eight conditions and for the last condition that
occurred. Figure 3-15 contains a flowchart for reading instrument status using the Require Service message.
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BEGIN
STATUS CHECK

SERIAL POLL
1980A/B
(READ STATUS
BYTE MESSAGE?

IS
STATUS BYTE
>07

YES

TEST BITS
1-6,8 FOR
ALL
CONDITICNS

CALL
CORRESPONDING
SERVICE
ROUTINES

END
STATUS CHECK

Figure 3-14. Serial Poll With Require Service Message Disabled (RQS Mask Value = O)

To supplement the information in the Status Byte, there are status qualifier registers that can be read to determine which
error occurred, which key was pressed, etc. For more information about using the status reporting features of the

Measurement System, refer to the “Instrument Status” Detailed Operating Instruction.

3-42. Sending the Status Bit Message.

The Measurement System does nat respond to a Parallel Poll Enable (PPE) bus command; it cannot send the Status Bit

message.
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BEGIN
STATUS CHECK

is
SRQ LINE
TRUE?

YES

SERIAL POLL
1980A/8
(READ STATUS
BYTE MESSAGE]

IS
8I7 7(ROS]
TRUE?

YES

Y

TEST BITS
1-6,8 FOR
INTERRUPT
CONBITION

POLL OTHER %

INSTRUMENTS

CALL
CORRESPONDING
SERVICE

| ROUTINE

END '

STATUS CHECK

Figure 3-15. Serial Poll Using the Require Service Message (RQS Mask Value > 0)

3-43. Receiving the Abort Message.

The Abort message (IFC control line true) halts all bus activity. When the Measurement System receives the Abort message it
becomes unaddressed and stops talking or listening. The Require Service message and the Status Byte are unaffected by the
Abort message.

3-31



Operation

Model 1980A/B

3-44. QOPERATOR’'S CHECKS.

3-45, Confidence Test.

Description Confidence Test can be executed from the fromt-panel to confirm that the internal 1980A/B hardware and

Procedure

Indication

Response

Comments

3-32

software is functional. This test does not verify that the 1980A /B is operating to specifications. Only aprobe or
BNC cable is required to execute Confidence Test.

Seject the

menu by pressing G

To exit the

meril without performing the test, press »

if the instrument passes the Confidence Test, the |

I advisory message is displayed on the CRT.

If the instrument faiis the Confidence Test, an error message is displayed in the LED Readout that indicates
which failure was detected. The test is then aboried, the 1980A /B executes an autoscope to initialize itself,

and the advisory is displayed. The error messages that may be displayed duringthe Confidence
Test are listed in table 3-6.

If no signai is applied to either input channel when the Confidence Test is executed, the advisory message

is displayed on the CRT in addition to the error message .

Table 3-6. Confidence Test Error Messages

Error Message Error Description
E}:— -3 No signal found at channel 1 or 2.
Err =32 Horizontal range error

Err ~j€[ 10V range error
Err  -34 1V range error
fE - =35 0.1 range error

Err -35 0.0Z range error

If a failure is detected by the Confidence Test, the instrument might be useable but it does require servicing.

At the end of the Confidence Test, the Measurement System executes an autoscope on the calibrator signal (at

output fevel of 1 Vp-pi. Previous front-panei settings are not preserved by this test. However, the Save/Recall
registers and HP-IB status information are not changed.

The Confidence Test requires a front panel key closure 1o execute. The test cannot be executed via the HP-1B.

- can not be used to turn off the menus when the!

' menu is displayed.
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3-46. Memory Check.

Description There are two memory checks: ROM Checksum and RAM Test. These checks assure that the 1980A/B
memoaory is operating properly and that it contains valid data.

Procedure Both memory checks are in the L menu which is catled with the key sequence:

prrin
SHENG

gl

To execute ROM Checksum, select the |

menu, then press °
can also be execuied via the HP-IB by sending the Data message:

IN:SK(,2,4.6 <CR><LF>

To execute the RAM Test routine, select the

menu, then press 500
also he executed via the HP-IB by sending the Data message:

. Thischeck can

IN;SKO0,2,4,5 <CR><LF>

indication When the instrument passes either the ROM Checksum or RAM Test, the advisory
on the CRT.

is displayed

If the instrument fails a ROM Checksum or RAM Test, an error message is displayed in the LED readout that
indicates where in memory the faiure occurred. When the first error is detected, the routine is aborted and the
advisory f

" is displayed.

Response H the instrument fails either the ROM Checksum or the RAM Test, it might be useable, but it does require
servicing.

Comments Executing either the ROM Checksum or the RAM Test causes the advisory messages to be enabled. However,
there are no other changes in instrument front-panel settings or status.

3-47. HP-IB i/0 Check. X

Description The foliowing procedures check the Oscilloscope Measurement System'’s ability to process or send all of the
applicable HP-IB messages described in table 3-3. In addition, the instrument’s ability to recognize its HP-1B
address is checked and all of the bus data, handshake, and control lines except DIO8 are set to both their true
and false states. These procedures do not check whether or not all Measurement System program codes are

being.properly interpreted and executed by the instrument, however, if fromt panel operation is correct, the
program codes, in all likelyhood are correctly implemented.

The validity of these checks is based upon the following assumptions:

The instrument performs correctly when operated in Jocal mode. This can be verified with the
Confidence Test and the Memory Check (ROM Checksi:m and RAM Test) procedures in paragraphs 3-
45 and 3-46 respectively.

The bus controller properly executes HP-IB operations as defined by IEEE Std. 488.

The bus controller’s HP-IB interface properly executes the MP-IB operations.
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If the Measurement System appears to fail any of these HP-1B checks, the validity of the above assumptions
should be confirmed before attempting to service the instrument.

The controlier's HP-IB interface select code is assumed to be *'7"'. The Measurement System is assumed to be
in the addressable mode with address 7 (T7/L7) selected. This select code-address combination (that is,
707 is not necessary for these checks to be valid. However, program lines in this procedure would have to be
modified for any other combination,

These checks are intended to be as independent of each other as possible, Nevertheless, the first four checks
should be performed in order before the other chacks. Any special initialization or requirements for a check are
described at its beginning.

HP-IB Controller ..........ccoiieeeeee HP 9825/98213A (General and Extended 1/0 ROM)
-0f - HP 9835/98332A (/0 ROM)
-0r- HP 9845 (with HP-IB 1/0}

HP-18 Interface  ....oocovieiiinnenne HP 98034A {revised)

Connact the Measurement System to the bus controller via the HP-1B Interface.

Address Recognition. This check determines if the Measurement System recognizes when it is being
addressed and when it is not. This check assumes only that the instrument can properly handshake an the bus.
Before beginning this check, set the Measurement Systam LINE switch to OFF, then to ON.

Description HP 98256 HP 9835/45
{HPL) {BASIC)
Set Remote Enable (REN) line false, icl 7 LOCAL 7
Send the 1980A/B listen address. wrt 707 QUTPUT 7C7

The HP-IB status advisory should read; HP-THE: L

Unaddress 1980A/B by sending a different listen wri 721 QUTPUT 721
address.

The HP-IB status advisory should turn off.

Remote and Local messages and % hmie . This check determines if the Measurement System properly

switches from local to remote control, from remote to local control, and whether the key sequence: E Lo
returns the instrument to local control. This check assumes that the Measurement System is able to both
handshake and recognize its own address. Before beginning this check, set the Measurement System LINE
swiich to OFF, then to ON.
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Operation
. Description HP 9825 HP 9835/45
{HPL) (BASIC)

Send Remote message by setting the REN line true rem 707 REMOTE 707
and addressing 1980A/B to listen.

The HP-IB status advisory shouid read: *

Send Local message to 1880A/B. lel 707 LOCAL 707

The HP-IB status advisory should read:

Send Remote message to 1980A/B. rem 707 REMOTE 707

HP-IB status advisory should read; HF

i, The status advisory should change to read: H

Receiving the Data Message. This check determines if the Measurement System properly receives Data
messages. This check assumes the instrument is able to handshake, recognize its own address, and properly

make the remote/local transition, Before beginning this check, set the Measurement System LINE switch to
OFF, then to ON.

Descripticn : HP 9825 HP 98356/45
(HPL) (BASIC)
Set REN line true. rem 7 REMOTE 7
Address 1980A/B to listen and send the Data wrt 707, “AS” QUTPUT 707; "AS"”
message “‘execute autoscope’.

Check that the instrument executes an autoscope and that the HP-IB status advisory reads: H

Sending the Data Message. This check determines if the Measurement System properly sends Data
messages. it aiso verifies the the 7 least significant HP-IB data lines can be sent and received in both their true
and faise states. This check assumes the instrument is able to handshake, recognize its own address, make
remote/local transitions, and receive Data messages. Before beginning this check, set the Measurement

Systern LINE switch to OFF, then to ON and press S '
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Dascription HP 9825 HP 8835/45
{HPL) {BASIC)
Send Remote message to 1980A/B. rem 707 REMOTE 707
Send a Data message to 1980A/B which instructs it wrt 707, "OF2" OUTPUT 707, "OF2”

1o output the value of channel 2 deflection factor.

Address 1280A /B to talk and store its outputdata in red 707, A ENTER 707; A
variable A,
Display value of A dsp A DISP A

The HP-IB status advisory should read:
The contraller’s display should read 2.00 {9825) or 2 {9835/45)

Local Lockout and Clear Lockout/ Set Local Messages, This check determines if the Measurement System
properly receives the Local Lockout message and the Ciear Lockout/Set Local message. This check assumes
that the Measurement System is able to handshake, recognize its own address, and properly make the
remote/local transitions. Before beginning this check, set the Measurement System LINE switch to OFF, then

to ON,
Description HP 9825 HP 9835/45
{(HPL} {BASIC)
Send Remote message 1o 1980A/B. rem 707 REMOTE 707
Send Local Lockout message. to 7 LOCAL LOCKOUT 7

The HP-IB status advisory should read: H

Press: & s Advisory i. should be displayed and the status advisory

should remain unchanged.

Send the Clear Lockout/Set Local message. lel 7 LOCAL 7

HP-IB status advisory should read: F

Set REN kne true. rem 7 REMOQTE 7

Address the 1980A/B to listen. wrt 707 QUTPUT 707

Press: | W% The HP-IB status advisory should read:
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Abort Message. This check determines if the Measurement System becomes unaddressed when it receives
the Abort message. This check assumes that the instrument is able to handshake, recognize its own address,
and make the remote/local transitions. Before beginning this check, set the Measurement System LINE

switch to OFF, then to ON,

Description HP 8825 MP 2835/45
{HPL)} {BASIC)
Send the Remote message 1o 1980A/B. rem 707 REMOTE 707

HP-I8 status advisory should read;

Send the Abort message unaddressing 1980A/B. cli 7 ABORTIO 7

if using a HP 9825, check that the HP-IB status advisory reads: i = If using a HP 9835 (or 8845, check
that the HP-IB status advisory is turned off. {The 9835 and 9845 send the Local message and the Abort
message with the ABORTIO command.)

A

Send Local message (HP 9825 only). lel 707 The Local message
was sent with
ABORTIO statement.

Address 1980A/B to talk. red 707 ENTER 707

Send Abort message unaddressing 1980A/B. cli 7 ABORTIO 7

Check that the HP-IB status advisory is off.

Require Service Message. This check determines if the Measurement System can issue the Require Service
message {set the SRQ bus line true). This check assumes that the Measurement System is able to handshake,
recognize its own address, make remote/local transitions, and receive Data messages. Before beginning this
check, set the Measurement System LINE switch to OFF, then to ON.

Description HP 9825 HP 9835/45
{HPL) : (BASIC)
Set REN line true. rem 7 REMOTE 7
Address 1980A /B to listen and send a Data message wrt 707, "IM27 QUTPUT 707, "IM2"”
enabling a Require Service message to be sent if a
key closure occurs.

Shil . -
Press i . HP-IB status advisory should read: HF - IE:
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Read hinary status of the controller's HP-IB rdst7)->A STATUS 7, A
interface and store data in variable A.

Display value of SRQ bit. dsp "SRQ=", DISP "SRQ="";
bit (7,A} BIT (A7)

The SRQ value should be displayed as 1.00 (8825 or 1 (9835/45}, indicating that the Measurement System
issued the Require Service message.

Status Byte Message. This check determines if the Measurement System sends the Status Byte message in
both local and remote modes. This chack assumes that the Measurement System is able to handshake,
recognize its own address, and make local/remote transitions. Before beginning this check, set the
Measurement System LINE switch to OFF, then to ON.

Description HP 9825 HP 9835/45
(HPL) {BASIC)
Conduct a serial-poll and display Status Byte value. rds (707} STATUS 707, A
DISP A

Check that the HP-1B status advisory remains off and the controller display reads?

{HP9825) or H{HP 9835

and 9845).
Press ider .
Send Remote message to 1980A/B. rem 707 REMOTE 7067
Conduct a serial-poll and display Status Byte value. rds (707} STATUS 707; A
DISP A

HP-IB status advisory should read: !
Controller display shouid read 130.00 {HP 9825} or 130 (HP 9835/45),

3-48. OPERATOR’S CALIBRATION AND ADJUSTMENT.

3-49. Delay Time Self-cal.

Description To maintain the specified delay time performance, execute the following delay self-calibration procedure
approximately once each hour.

Procedure  The delay time self-cal can be executed with the key sequence:
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Indication

Response

It can aiso be executed via the HP-IB by sending the Data message:

IN: SKO,2,1<CR»<LF>
As the delay self-cal is executing, the LED readout displays a number which represents the relative delay drift.
As the drift is nutled, this disptayed number approaches zero. When the self-cal routine is finished, the

Measurement System is restored to the settings it had before the self-cal was initiated.

i the drift cannot be corrected by the self-cal routine, the instrument executes the self-cal repetitively until a
key is pressed or the LINE switch is cycled OFF and ON.

To express the delay drift in terms of percentage error, divide the vaiue displayed in the LED readout by
1999.87. For example, if the value “30" is displayed, the drift is: 30/1989.87=0.015%

if the self-calibration routine cannot correct the drift entirely, internal adjusiment is required. Although the
Measurement System may stil be functionai, it does require servicing.

3-B0. Vertical Balance Self-cal.

Description The vertical balance self-cal routine nulls gain dependent offsets in the vertical pre-amplifiers. The self-cal

Progedure

indication

Response

routine virtually eliminates baseline shift as vertical defiection factor is changed. The balance self-cal should
be performed whenever there is noticeable shift of the vertical baseline as deflection factor is changed.

To execute the balance seif-cal from the front panel of the 1980A/B, press the following key sequence;

The halance self-cal can be executed via HP-IB by sending the Data message:
IN;SKO,2,2 <CR><LF>
Note
Do not apply any signals to channel 1 or 2 inputs while executing the balance self-cal procedure.

While balance self-cal is executing, advisory message

{or ) is displayed on '
the CRT. When the balance routine is finished, the Measurement System is restored to the same settings it
had before the self-cal was initiated.

If the balance routine cannot calibrate one of the vertical channels, an error message is dispiayed in the LED
readout to indicate which channel failed. The instrument can be programmed to issue the Require Service

message to signal this failure, see the “Error Messages” and "'Service Request Condition’’ Detailed Operating
Instructions for further information.

Although a vertical balance self-cal failure indicates the Measurement $ystem should be checked by quatified
service personnel, the accuracy of measurements taken with the instrument are not impaired.
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3-51. CRY Adjustments.

Description  Controls are provided on the front-panel of the 1880A/B for operator adjustment of the CRT display. Because

Procedure

trace alignment with the graticule is affected by the orientation of the instrument with the ambient magnetic
field, the display may have to be realigned after the instrument is installed or moved. The ASTIG and FOCUS
controls may have to be periodically adjusted for optimum focus.

Trace Alignment. With no signal applied to either vertial channel input, press

Using a smali screwdriver or alignment tool, adiust the front-panel ALIGN control {on CONTROL panel) for
best alignment of trace with horizontal graticule lines.

Astigmatism and Focus. Set trace intensity to tevel 22, press nd adjust with the Control Knob.

Select 1 vs 2 scope mode, press] i
Ground channel 1 and 2 inputs, press® % (eh 1}, %% (ch 2).
Adjust ASTHG control for best spot shape li.e., most radially symetric spot).

Adjust FOCUS control for smallest spot and for well defined characters,

3-52. Probe Compensation.

Description Probe compensation may be required because of variations in total input resistance and capacitance from one

Procedure

instrument or input to another. To compensate a probe, proceed as follows:
Connect probe to the input of vertical channeal 1.
Connect the probe tip to the front-panel calibrator terminal.
TC-SCORE i

Select DC coupling for channel 1, then execute a selective autoscope. Press dan (ch 1)% AIELER

Adjust divider probe low frequency compensation for correct display (figure 3-16},

3-63. DETAILED OPERATING INSTRUCTIONS.

3-84. Using the Detailed Operating Instructions.

These Detailed Operating instructions contain ali the information needed to operate the 1980A/B. The instructions are

arranged alphabetically; a functional index appears in table 3-1.

The following considerations should be remembered when using the Detailed Operating Instructions:

*

*

Procedures and examples assume the instrument is in the initialized state (refer to the "Initialize” instruction).

The procedures and examples for HP-IB operation include only the program codes (device dependent commands)

needed for remote operation. The HP-IB command mode messages (such as REN, MLA, MTA, and UNL} that are

3-40



Model 1980A/B _ Operation

OVER COMPENSATED

PROPERLY
COMPENSATED

UNDER COMPENSATED

80-340

Figure 3-16. Divider Probe Adjustment Display

required in bus data transfers are not listed. General requirements for communicating with the 1980A/B are in
paragraph 3-19, Remote operation, Hewlett-Packard Interface Bus.

HP-IB program codes are listed in ASCI code. Table 3-30 contains conversions to other commonly used codes.

*

The notation conventions used to describe HP-IB codes are defined in paragraph 3-56, Notation Conventions and
Definitions.
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Advisory Messages

Description The instrument generates advisory messages to indicate HP-1B syntax errors, incorrect key entries, and special
operating information. The messages are displaved on the CRT in inverse video. They can also be reported via
the HP-IB. The advisories can be disabled if desired.

Table 3-7 lists all advisory messages and describes the conditions which cause them. Figure 3-17 contains a
typical advisory message display.

80-339

Procedure Disable advisory messages with the key sequence:

Program Codes

Enable or disable the advisory message display:
AV <state>

state 1= 0 disable advisories
1 enable advisories
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Example

Indication

Commaents

Related
Sections

Advisory Messages (Cont’d)

Disable the advisory message display.

LOCAL

(keys}

REMOTE ‘ AVO<CR><LF>

{codes) " identifier I T EOS
state

When the advisory display is enabled or disabled from the front-panel, the 1980A/B acceptsthe keyentry and
then exits the L menu.

At power-on, the advisories are enabled as a defauit condition.
in remote operation, advisory messages can be programmed 1o cause a service request. This capability is
independent of whether the advisory display is enabled or disabled. For more information, refer to the “Service

Request Condition” Detailed Operating Instruction.

The “Instrument $tatus” Detailed Operating Instruction explains how to read the advisory code viathe HP-IB.
Table 3-7 includes the HP-IB codes for the advisory messages.

2 E advisory can not be reported via HP-IB nor can this advisory cause a
service request. HP-IB syntax errors are handled separately, refer to the “"HP-IB Syntax Errors” Detailed
Operating Instruction for more information.

Character Generator

Error Messages

HP-1B Status Advisory
HP-1B Syntax Errors
Instrument Status

Service Request Condition
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Advisory Messages (Cont'd)

Table 3-7. Advisaory Message Description {Page T of 2]

Advisory Message Description HP-IB
Code
—there is no menu display for the option selected. For more information, 1

refer to the operating information supplied with the optien.

— the deflection factor, polarity, or coupling of a vertical channel cannotbe changed from 2
the front-panei white the channel is off.

S - — the delayed sweep speed, trigger leve!, trigger qualifiers, sweep mode, and delay 3
cannot be changed from the front-panet while the delayed sweep is off. Instrument must be in V vs T mode
and in intensified, delayed, or dual horizontal mode.

— aithough the trigger qualifiers for the delayed sweep may be changed while it is 4
in auto-sweep mode, this sweep mode does not require a trigger signal.

AL

function assignment.

11—~ the key pressed was not accepted, either the function is not allowed or thereis no current 5

— character intensity cannot be changed when the characters are not 6

o

displayed.

: ‘- the vertical position cannot be adiusted when the channel is off or 7
ondy being used as a trigger source.

. — select the internal trigger source by pressing . of “i 8
. — the instrument is in Remote mode; all keys except [, 555 | and i - 9
- - key pressed is enabled only when the instrument is in V vs T mode. 10
— an HP-IB syniax error occurred. ¥
- — dual separation can only be adjusted if the instrument is in dual horizontal 12
f g i — Control Knob is not assigned to any function. Select the desired variable 13

function by pressing the corresponding key.

* The

advisory is not reported via HP-IOB. Refer to Comments section of this instruction.
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=3

Advisory Messages (Cont’d}

Table 3-7. Advisory Message Description (Page 2 of 2}

Advisory Message Description HP-IB
Code
: T LE i THELAY — to enter AV or AT mode, first presé % (channel 1 or 2) or | 14
then press
07 FOLMT — no signal is detected within the frequency or amplitude range for autoscope. 15
UL T — the rear-panel calibration protection switch is set to PROTECTED, calibration 16
is not possible.
CE, PRI BT BRI It — the rear-panel calibration protection swiich is set to NOT PROTECTED. 17
Set it to PROTECTED before using the 1980A/B.
Y — AT measuremenis can only be made when delayed sweep is in 18
— main sweep speed is much stower than delayed; may cause 19
viewing problems.
LG R0 DORE 80y ) i — delayed sweep speed is much stower than main, may cause 20
viewing problems.
LT L 1 i — the delay time is greater than ten times the main sweep speed. The inten- 23
sified marker is beyond the main sweep window.
e CURLY — only a AT value can be expressed in terms of frequency. Select AT mode. 22
= - the Confidence Test, RAM Test, or ROM Checksum found no errors. 24
FRELED ¢ — the Confidence Test, RAM Test or ROM Checksum found an error. The instrument shoutd 25
be checked by quaiified service personnel.
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Autoscope

Description  Autoscope finds the amplitude and period of signal inputs and displays them on the CRT. For many waveforms,
it provides a one keystroke setup of the 1980A/B. Autoscope is optimized for repetitive input waveforms with
the following characteristics:

frequency ... .. 50 Hz 1o 100 MHz
amplitude .......... . ..., 20 mV to maximum input rating

Autoscope executes the following general procedure:

Preset the conditions listed in table 3-8.

Test signal amplitude at each vertical input. If a signal is found, adjust channel delection factor for
approximately 3 divisions of display. If no signals are found, display advisory and end routine.

Turn off channels with no signal input.

Select signal from lowest numbered channel as trigger source for main and delayed sweeps. Settrigger
tevel to +0.5 divisions.

Determine period of trigger source and set main sweep speed for approximately 2 cycles of display. Set
delayed sweep speed to 0.1 of main value.

Display input waveforms and return control to front-panel or HP-IB operator,

With selective autoscope, the operator can define which channels are to be autoranged. In addition, selective
autoscope preserves coupling, trigger source, and trigger level selections. Table 3-8 describes which functions
are preset and which are preserved by selective autoscope.

§

Procedure To execute autoscope, press | FEi5ee

To execute selective autoscope, press | |

Program Codes

Execute autoscope;

AS

Execute selective autoscope:

SA
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Example

Indication

Comments

Related
Sections

Autoscope (Cont'd)

Execute Autoscope.

LOCAL

{lkeys)

REMOTE AS<CR><|F>

{codes} identifier T - L EQS

Asthe 1980A/B is autoranging deflection factor and sweep speed for each input channel, the signal waveform-
is visible on the CRT. At completion of autoscope, all input signals greater than 10mV are displayed.

Selective autoscope defaulis to full autoscope execution if any of the following conditions_are detected:

* 1980A/B not in V vs T mode

*  No vertical channels on

* 1+ 2 vertical mode selected

if no input signals are found when autoscope is executed, these additional presets are made:

Trigger source {main and delayed) = channet 1
Main sweep speed = 50.0 usec/div

Delayed sweep speed = 5.00 usec/div

Vertical deflection factor (all channels) = 2.00 V/div

in remote operation, customized autoscope routines (controller driven) can be implemented using the
trigger flag. Refer to the “Trigger Flag'™ Detailed Operating Instruction.

Reading Values Via HP-IB
Trigger Flag
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Autoscope (Cont'd)

Model 1980A/B

Table 3-8. Autoscope and Selective Autoscope Preset Conditions

Instrument Function

After Autoscope

After Selective Autoscope

Advisory Messages
Bandwidth Limit
Catibrator Level
Controf Knob Assignment
Character Generator
Delay
Delta Time
Delta Vohs

channel 1

channel 2
Horizontal Position
Horizontal Mode
HP-1B status advisory
intensity, Characters
intensity, Panel Lamps
Intensity, Trace
Scope Mode
Separation, Dual
Soft Key Menus
Sweep Mode, Delayed
Sweep Mode, Main
Sweep Speed, Delayed
Sweep Speed, Main
Text Display
Trigger, Delayed

source

siope

level, internal

level, external (10 or+ 13

coupling
Trigger, Main

source

slope

level, internal

level, external (+10 or+1)

level, line

coupling
Trigger View
Vertical Coupling
Vertical Deflection
Vertical Mode
Vertical Position

no change

off

1Vpp

matin sweep speed
on

0 sec, coarse

off

off

off

0.00 div, coarse
main

no change
70%, coarse
90%, coarse
25%, coarse
Vs T

-3.0 div

no change
auto-sweep
auto
autoranged
autoranged
no change

internal, selected
positive

0.5 div

05V

AC

internal, selected
positive
0.5 div
05V
05V

AC

off

AC
autoranged
selected
selected

no change

no change

T Vp-p

main sweep speed
on

O sec, coarse

off

off

off

0.00 div, coarse
main

no change
no change
ng change
25%, coarse
Vs T

-3.0 div

ne change
no change
no change
autoranged
autoranged
no change

no change

no change

set to main level
refer to comments
no change

rno change
ne change
no change
no change
no change
no change
no change
no change
autoranged
no change
no change
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Bandwidth Limit

Description Bandwidth limit changes the roll-off of the vertical signal path. It is used to filter signals displayed on the
vertical axis when the 1980A /B is in either V vs T or 1 vs 2 mode. Bandwidth limit does not affect internat
trigger signals,

Vertical Bandwidth Characteristics

it OFF e e e e -3 dB at 100 MHz
limiton ........... DRI -3 dB at 20 MHz

Procedure To toggle bandwidth limit on or off, press f,f;;”‘

Program Codes

Turn bandwidth limit on or off:

BW <state >
state 1= 0  bandwidth limit off
1 bandwidth limit on
Example Turn on bandwidth limit.
LOCAL s
{keys) o
REMOTE : BW1<CR>=<LF>
{codes) identifier I L EOS
state

Indication  When bandwidth limit is on, 5 is lighted.

Related Scope Mode

Sections Trigger, Delayed Sweep
Trigger, Main Sweep
Vertical Coupling
Vertical Deflection Factor
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Calibrator Level

Description A signal at the front-panel calibrator terminal for use when adjusting probe compensation. The calibrator
signal is also available through a BNC connector on the rear-panei.

The normal calibrator output waveform is a 1 V p-p, square wave. Signal amplitude can be changed via the
HP-IB for calibration checks at other levels.

Calibrator Characteristics

FroqUeNCY . oouierrvraen v inninesanasns 1.86 kHz square wave

8B LM ittt i eannrrnnnns <5 usec

amplitude ... 10Vpp21%
1Vpp:t%

200 mV p-p 21%
100 mV p-p £1%
20mV p-p +2%

source inpedence .. ..., 500N

Procedure Calibrator output level can only be changed via the HP-IB.

Program Codes

Select calibrator output level:

CL <level >
level 1= 1 20mVp-p
2 100 mVp-p
3 200 mVp-p
4 1Vprp
5 10Vp-p
Example Set calibrator cutput to 10V p-p:
REMOTE CLB<CR><LF>
{codes) identifier T[ T EOQS
level
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- Calibrator Level (Cont’d)

Comments The calibrator output amplitude is reset to its default vaiue of 1V p-p by the following:

Power-on

Executing autoscope

*  Executing preset (HP-IB "IN}
¥ ROM Checksum

* RAM Test

Confidence Test

Calibrator level cannot be stored in the Save/Recall registers nor is it changed when an instrument state is
recalled.

Related Probe Compensation {pa.ragraph 3-B0)
Sections
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Character Generator

Description The character generator displays the CRT readout, advisory messages, and soft key menus. It can also be
programmed via HP-1B for special text displays. This instruction describes the CRT readout, and some general
considerations about using the character generator,

Primary vertical and horizontal parameter values and the trigger source selections are displayed by the CRT
readout. When the Control Knob is assigned to one of these functions, the function name is displayed in
inverse video. Figure 3-18 contains a typical readout display.

Figure 3-18. The 1880A /8B CRT Readout

The character generator writes all characters during the main and delayed sweeps. In other words, characters
are multiplexed with the traces. Although this technigue provides a high quality character dsspiay, at some
sweep speeds it may interfere with the trace display. For example, press the key sequence ?mi? : :
and change main sweep speed to approximately 8 msec/div with the Control Knob. The “holes” in the traces
are caused by the character generator. Press 3‘55

2., and the “holes” disappear.

The following steps can be taken if the character generator interferes with measurements;

3

Reduce the number of displayed traces to fewest required for making the measurement,

*®

Select chop vertical display mode.

*

Turn off the character generator, use only the LED readout for parameter value display.

Procedure  To toggie the character generator on or off, press ¢
advisory messages and the HP-IB status advisory.

' This key controls all characters displayed except the
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Example

Comments

Related
Sections

Character Generator (Cont'd)

Program Codes
Toggle the character generator on or off.
SK3
Turn only the CRT readout on or off:
CG <state>
statelr = 0 CRT readout off

T CRT readout on
Turn off the CRT readout.

10CAL TeHAR
B Yt -

{keys) B

REMOTE CGO<CR><LF>

{codes) identifter T‘[ T EQS
state

in local or remote operation, if the CRT readout is turned off with SHE8E or the HP-IB program code "SK3", the

following conditions turn the readout on again:

Power-on

Executing autoscope
Executing selective autoscape
¥ Calting i

In local or remote operation, if the CRT readout is turned off with the HP-IB program code “CGG”, calling
E or cycling the LINE switch turns the readout on again.

If the CRT readout is disabled via HP-IB with the program code “CGO”, 3532 and the program code "$K3" only
toggle the HP-1B text field on or off.

The state of the character generator can be established via the HP-IB by initializing the 1980A /B withthe "IN”
program code. ’

Advisory Messages

Control Knob

HP-IB Status Advisory

initialize

intensity, Characters and Lamps
Soft Key Menus

Text Display
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Control Knob

Description The Control Knob is used to change the value of variable function parameters such as sweep speed, deflection

Procedure

3-54

factor, trigger level, and delay. The knob is assigned to a variabie function by pressing the corresponding key.
As the knob is rotated, the vaiue is immediately changed.

The Controt Knob is a stepping control; either coarse or fine step resolution can be selected. In coarse, the
speed of knob rotation affects the step size so that changes can be quickly made. Fine provides vernier-like
control where step size is set for maximum resolution.

Accidental changes to parameiers can be prevented by selecting hold mode. In hold, theknobis not assignedto
any variable function.

The Control Knob can also be assigned to variable functions via the HP-IB. In this special case, the knob is
enabled for local operation, even if the 1980A/B is in remote mode. This allows the selected function to be
adjusted from the front-panel, while all other keys and functions remain in remote.

To assign the Control Knob to a function, press the corresponding variable function key:

trace intensity
panel intensity
character intensity
deflection factor
vertical position
sweep speed
trigger level
horizontal position
dual separation

delay (time or digital}

delay time, numerical

Toggle Control Knob between fine and coarse step resolution by pressing §

To select hold mode, press g . Exit hold by assigning the Control Knob to a variable function.
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Control Knob {Cont’d)

PIB S Program Codes
Assign the Control Knob and set step resolution:
RC <code>{, <step>]

hold
channel 1 deflection factor

code i =

channel 2 deflection factor
main sweep speed
delayed sweep speed
channel 1 position
channel 2 position
channel 1 position

W s O RN - O

channel 2 position

w

dual separation

-
Q

horizontal position

e
—h

main trigger level

wh
p%)

delayed trigger level

)
w

detay

—
.

delay

wsh
[+)]

deiay

—
2]

trace intensity

-
~J

character intensity

—
o0

panel intensity

o

step.i= coarse

—d

fine

To assign the Control Knob to delay in the numerical entry mode, first sendthe program code: KY7,41 — then
send RC13,0 or RC13.1 to select step resolution. Refer to the "Key” Detailed Operating Instruction for more
information about the “KY" command.

The program codes for assigning the Control Knob to AT and AV are described in the “Delta Time’ and ""Delta
Volts” Detaited Operating Instructions, respectively.

Example Assign Control Knob to channet 1 defiection factor, coarse step resolution.
LOCAL
feh 2}
{keys) i
REMOTE RC7.0<CR><LF>
{codes) identifier __—_]_ T EQS

assignment code step resojution
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Indication

Comments

Related
Sections

3-56
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Control Knob (Cont’'d)

Control Knob assignment is indicated by lighting the corresponding variable function key, Also, the LED
readout displays the parameter value of the function.

The LED readout displaysto indicate hold mode is selected. H the Control Knob is rotatedwhile in
hold, the advisory [ |

iiis displayed.

When the Control Knob is assigned to a variable function dispiayed by the CRT readout, the function nameiis
displayed in inverse video,

._ lights to indicate that fine is selected.
The Control Knob defauits to hold mode when the 1980A /B makes the remote-to-local transition.

Executing autoscope or selective autoscope assigns the Control Knob to main sweep speed. ifthe 1980A/Bis
in remote mode, the Control Knob is enabled as though the program code RC3,0 was sent,

Executing preset (HP-IB "IN"! in remote or local mode assigns the Control Knob to trace intensity. i the
1980A/B is in remote mode, the Controf Knob is enabled as though the program code RC16,0 was sent.

Control Knob step resolution for a variable function may also be changed by the following:

*  Executing autoscope

*  Executing selective autoscope

*  Executing preset (HP-iB "IN")

* Recalling settings from Save/Recall registers

Delay

Delta Time

Dehta Volts

Horizontal Position
Intensity, Character and Lamp
Intensiy, Trace

Reading Values Via HP-IB
Separation, Dual

Sweep Mode, Delayed
Sweep Mode, Main
Sweep Speed, Delayed
Sweep Speed, Main
Trigger, Delayed

Trigger, Main
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Operation

Delay

Description The delay from the main sweep trigger until the start of the delayed sweep is expressed in terms of time or

trigger events, depending upon which delayed sweep mode is in effect. This instruction explains how to set the
delay factor for each of the delayed modes.

There are two basic modes for delay time entry from the front-panel of the 1980A/B. Normally the delay time
parameter step resolution is determined by the sweep speed of the displayed timebases. This is usuaily the
best mode of entry when making measurements on waveforms displayed on screen because the step
resolution is proportioned to the displayed waveform. A second basis for delay time step resolution is provided
by numerical entry mode. This mode allows specific delay values to be quickly entered. Table 3-9describes the
step resolutions available for delay time entry.

Deiay Characteristics

delay time
a7+ 1= S 0 to 9.999 999 599 9 sec
resolution
front-panel .......... 5 digits, 100 psec minimum
refer 1o table 3-9}
HP-IB . i aiiinenn 100 psec
BCCUTACY ...vvvvvnirans delay time accuracy
depends upon delayed sweep
speed value and delay time
as described in table 3-10.
delay jitter ............ 0.002% of delay time

evenis delay

(£:187¢ - P 0 to 99 399 999 events
rasolution ............. 1 event
maximum rep rate ..... 15 MHz with 50% duty cycle

Table 3-9. Delay Time Step Resolution (front-panel)

Entry Horizontal Coarse Step Fine Step
Mode Mode Resolution Resolution
Numerical all modes Second most sig. Least sig. digit
-~ digit
Normal intensified 0.03 X main 0.0001 X main
sweep speed sweep speed
Normat delayed 0.03 X detayed 0.0001 X deiayed
sweep speed sweep speed
Normal dual .03 X main 0.03 X delayed
sweep speed sweep speed
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Delay (Cont’d)

Table 3-10. Delay Time Accuracy™

Detay Delayed Sweep Speed Value
Value
5 to 9.89 nsec/div =10 nsec/div
<200 usec +12 nsec + 0.1% of +(2 nsec + 0.1% delay
reading} value + 10% of sweep speed
valug)
=200 usec +(0.05% of delay value; T{0.05% of delay value + 10%
of sweep speed value)

* Guaranteed within 80 minutes after execution of Delay Time Seif-cal at constant ambient tempaerature.

Procedure To enter a delay value, press and rotate the Control Knob.

H . . &
To enter delay time values using the numerical entry mode, press §

Press

ﬁ@fm Program Codes

Enter delay time value when the delayed sweep is in auto or triggered sweep mode:

DY <value>

value = exponential
[+]{d.ddidd.d!ddd}[d...}{e|E}H - d]di+0}
100 psec to 9.999 999 999 9 sec
least significant nonzere digit must be = 100 psec
most significant digit must be = 9sec

Enter events delay value when delayed sweep is in digital deiay mode:
DD <value>
valuel = integer
id..]d

17 digits maximum
0 to 99 999 999 events

3-58



Model 1980A/B Operation

Example

Indication

Comments

Related
Sections

Delay (Cont'd)

Enter delay time value of 20 usec using numeric entry mode.

LOCAL

{keys)

REMOTE DY20.0e-06 <CR><LF>

{codes) identifier E— T EQS
delay value

When the Control Knob is assigned to delay, i is lighted and the delay vatue is displayed in the LED

readout, Delay time values are displayed by the readout as exponential numbers, digital delay values are
dispiayed as integers.

It is a syntax error if a time or events delay value is entered via HP-1B when the delayed sweep is not in the
corresponding delay mode. This error, however, is not trapped. Always ensure the proper delay mode is
selected before entering delay values. Refer to the “Sweep Mode, Delayed” Detailed Operating instruction for
more information about selecting delayed sweep mode.

If a delay time value is entered via HP-IB when numerical entry mode with coarse step resolution is selected,
the 1980A /B only accepts two digits of the delay time value. If a delay time value with more than two digits is
entered, the value is truncated to two digits. To avoid this condition, ensure the delay time function is either in
normal entry mode or numerical entry mode, fine step resolution.

In triggered or digital delay delayed sweep modes, the setup time of the delayed trigger circuit must be taken
into consideration if delayed sweep is to be triggered on the same pulse edge as main. Delayed trigger events
cannot be detected until approximately 70 nsec after main trigger.

Control Knob

Delay Time Self-cal (paragraph 3-49)
Delta Time

Sweep Mode, Delayed

Sweep Mode, Main

Trigger Fiag
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Delta Time

Description AT provides a convenient means for making time interval or frequency measurements from the front-panel. It
is an extension of the delay time function. AT allows a zerc time reference to be set anywherewithin the delay
time range. Then as delay time is incremented or decremented, the 1980A /B dispiays a direct readout of the
time interval between the zero reference and the present delay vaiue.

Delta Time Characteristics

FANGE ot eeeeeaarannrr s, O sec — Tzero to 9.999 999 9 sec — Tzero
resolution
front-panel ............... 5 digits, 100 psec minimum
(refer to table 3-9)
HP-IB ... 100 psec
ACCUFACY vttt viinnirne s delta time accuracy is the same as delay time, it depends upon
delayed sweep speed value and delay time as described in
tabie 3-10.
delay jitter .................. 0.002% of delay time

Procedure To select AT mode, press| . while the Control Knob is assigned to delay time. If numerical entry mode is

selected, numerical AT mode is selected with §

To toggle the AT display between units of time and units of frequency, press ’,“J%

AT mode can be turned off by pressing E §. while the Control Knob is assigned to AT,

%ﬁ»‘ﬁ}i@ Program Codes
Turn AT mode on or off, set the zero reference point, and assign the Control Knob to AT
DZ <mode >

mode:= 0 AT off
1 AT on, zeroed, Control Knob assigned

Select Control Knob resolution:
RC13, <step>

stepli= 0 coarse
1 fine
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Delta Time (Cont’d)

Example Turn on AT and set the zero reference point at a delay value of 20 usec from main sweep trigger.
LOCAL 5 B0
{keys)
REMOTE DY20.0e-6;D41 <CR><LF>
{codes) identifier 1 J RE—— EOS
delay value mode
identifier

Indication  When AT mode is on, the LED and CRT readouts display the AT value instead of delay. The LED readout displays

= po-3lwhen AT is zeroed.

Comments For specified accuracy, the Delay Time Self-cal should be executed within one hour before AT measurements
are made.

Although the "DZ"" command assigns the Control Knob to AT, it does not select numerical or normal entry
mode. The last selected delay time entry mode determines the AT entry mode.

if sweep speeds, sweep modes, trigger levels, or main trigger conditions are changed {or the corresponding
keys pressed), AT mode is turned off.

When AT is first turned on from the front-panel or via the HP-1B, AT is expressed in terms of time.

Related Control Knob
Sections Delay
Detay Time Self-cal {paragraph 3-48)
Horizontal Mode
Reading Values Via HP-IB
Sweep Mode, Delayed
Sweep Speed, Delayed
Sweep Speed, Main
Trigger Flag
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Delta Volts

Description AV provides a convenient means of measuring veitage using the Control Knob. AV is a special operating mode
of the vertical position variable function in which channel deflection factor is muitiplied by change in vertical
positicn. A zero vertical reference point can be set anywhere within the vertical position range. Then, as
vertical position is incremented or decremented, the 1980CA /B displays a direct reading of the voltage interval
between the zero reference and the present trace position. AV measurements can be made with both channel
1 and 2 in either Vvs T or 1 vs 2 scope modes.

Delta Volts Characteristics {Channel 1 or 2)

FTEOGE ottt it it i +15 times the channel deflection factor
resolution ... 0.02 times channel deflection factor
ACCUTACY « vttt i eive e eiia ey +4% for a position change <10 div

Procedure  Select AV mode for agiven channet andset the zero reference point by pressing _ff whilethe Control Knobis

assigned to that channel’s vertical position variable function.

White the Control Knob is assigned to channel 1 or 2 AV, presstng§ 3 turns off AV mode for that channel.

Select step resolution by pressing B
45 Program Codes
Turn on AV mode for channel 1 or 2 and assign Control Knob:
DV <channel>, <state>

channelii= 1 channel 1
2 channel 2

state:. = 0 AVoff
1 AV on,zeroed,Control Knob assigned

Select Control Knob step resolution:
RC <channel > | < step >}

channel:: = 5 channel 1
6 channel 2

step:. = 0 coarse
1 fine
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Delta Volts (Cont'd)

Exampie Turn on channel T AV,

LOCAL
{keys)

REMOTE DV1,1<CR><LlF>

{codes) identifier —J——J T Eos
channel state

indication When AV is on for 2 channel, the LED and CRT readouts display the AV value instead of deflection factor. The
LED readout displays [V 000 -Glwhen AV is zeroed.

Comments If channel deflection factor is changed after AV mode is selected, AV is turned off.

Related Control Knob

Sections Reading Values Via HP-1B
Scope Mode
Vertical Mode
Vertical Deflection Factor
Vertical Position
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Description

Indication

Comments

Related
Sactions
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Error Messages

If the 1980A/B detects an internal hardware error, an error message is displayed in the LED readout. The error
message is primarily meant as a diagnostic aid; it indicates a failure that requires the attention of qualified
service personnel. Tablie 3-11 lists the error conditions that can be detected.

The instrument can be programmed to send the Require Service message when an error condition is detected.

The condition can alsc be read by the system controller, refer to the “Instrument Status'” Detailed Operating
Instruction. Table 3-11 includes the HP-IB codes for the various error conditions,

When an error is detected, the LED readout displays an error message, such as: m

lfan error occurs during the balance self-cal, RAM test, ROM checksum, or Confidence Test, the error message
Tonthe CRT.

is displayed briefly in the LED readout. Then the procedure terminates and displays |

i a cal factor or horizontai word output error occurs, the error message is displayed inthe LED readout until any
key except fim: is pressed.

The HP-IB code “25"" is sent for many of the error conditions. It is the code for the advisory .

which is displayed on the CRT when an error is detected during any of the procedures described in paragraph
3-44, Operator's Checks.

Instrument Status

Remote Operation (paragraph 3-21;
Operator's Checks {paragraph 3-44}
Power-on Sequence and Default Conditions
Service Request Condition
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Error Messages (Cont'd)

Operation

Table 3-17. Hardware Error Codes

LED code HP-I1B Code Error Description
m 25 ROM O Failed checksum
Ere e 25 ROM 2 Failed checksum
Ere - 25 ROM 4 Failed checksum
Err i 25 ROM & Failed checksum
[_E_L‘:ﬂ 25 ROM B8 Failed checksum
Erc - 14] 25 ROM 10 Failed checksum
Fre - 12 25 ROM 12  failed checksum
25 ROM 14 Failed checksum
fErr -1& 25 ROM 16  Failed checksum
25 ROM 18 Failed checksum
25 ROM 20 Failed checksum
25 ROM 22  Failed checksum
Err —cd 25 ROM 24  Failed checksum
Err_ -6 25 ROM 26  Failed checksum
Er- —28 25 ROM 28  Failed checksum
E-c _-30] 25 ROM 30  Faited checksum
Err -3 1 25 Confidence-test vertical channel error
E ““L_;i-aj 25 Confidence-test horizontal range error
@ 25 Confidence-test 10 V signal not found
25 Confidence-test 1 V signal net found
25 Confidence-test 0.1 V signal not found
25. Confidence-test 0.02 V signal not found
66 1980A/B cal factor checksum error
7 Channel 1 failed autobalance
78 Channel 2 failed autobalance
Erc _-BO 25 Scratch RAM (U16) failed
Err -6 25 Nonvolatite RAM (U42, 43} faited
Err &2 25 Character RAM {132, 33; failed
[Erc -5 25 Feature RAM (U34, 36) failed
25 Save/Recall RAM {U35, 37; failed
E’::j] 98 Horizontal Word output failed
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Description

Procedure

CHEIE 2
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Horizontal Mode

In Vvs T scope mode, four horizontal modes are avaiiable. The modes are: Main, main intensified, delayed, and
duat. Main dispiays vertical inputs with respect to the main timebase, Main intensified displays the vertical
inputs with respect to the main timebase, and intensifies the portion of the trace that cccurs during delayed
sweep. Delayed displays the vertical inputs with respect to the delayed timebase. Dual displays both the main
intensified and the delayed sweep traces using the selected vertical mode {alternate or chopl.

In main mode, only the main timebase is on. The delayed timebase and trigger controis are not enabled.

In main intensified, delayed, and dual moedes the main and delayed timebases are on. The main and delayed
sweeps are dependent on each other in two ways:

*  Delayed sweep cannot begin untii main sweep has been triggered.

*

Main sweep cannot repeat until delayed sweep is completed.

Unlike traditional scopes, the 1980A /B allows main and delayed sweep speeds to be set independently. Also,
the delay until start of delayed sweep is totally independent of the main sweep speed. This aliows considerable
versatility in waveform measurement gxnd viewing. For example, the first and last events of a block of serial
data can be displayed simultaneousiy at any sweep speed by triggering main at the first event and delaying
delayed sweep until the last event.

For more information about using the main and delayed sweeps, refer ta the sections listed at the end of this
instruction.

Select horizontal mode with the following keys:

HIRIN

o main sweep

BTN ; . o

e main sweep intensified by delayed
i detayed sweep

e dual sweep

Program codes

Select horizontal mode:

HM < mode >
mode: = 1 main
2 main intensified
3 delayed
4 dual
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Example

Indication

Related
Sections

Horizontal Mode (Cont’d)

Select dual sweep horizontal mode.

Operation

mode

LOCAL i

(keys)

REMOTE HMA4<CR><LF>

{codes) identifiar s T T E0S

Horizontal mode is indicated by lighting the corresponding key.

Delay

Delta Time

Scope Mode

Sweep Mode, Delayed
Sweep Mode, Main
Sweep Speed, Delayed
Sweep Speed, Main
Trigger, Delayed
Trigger, Main
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Horizontal Position

Description InV vs T mode, the horizontal position of the displayed waveferms can be adjusted for viewing convenience.
When horizontal position is zero, the sweeps begin at the leftmost vertical graticule line.

Horizontal Position Characteristics

FANGE ot vt vrines e en s +6.00 div
resolUtion . i 0.02 div

Procedure To change horizontal position, press ":f andadjust with Control Knob. Resolution is thesame incoarse

and fine. In coarse, step size is a function of speed of rotation of the Controf Knob.

%ﬁg@ﬁ%& Program Codes
Enter horizontal position value:
HP <value>
valuei:= decimal
[+{-1<SP>][d]d.d[d]

-6.00 1o +6.00 div
value must be muitiple of 0.02 div

Example Change horizontal position setting to +2.44.,
LOCAL
{keys}
REMOTE HP+2.44<CR><LF>
{codes) ) identifiermmmmI T £OS
value

Indication When Control Knob is assigned to horizontal position,
in the LED readout.

| is lighted andthe position value is displayed

Related Control Knob
Sections Reading Values Via HP-I8

3-68



Model 1980A/B Operation

Bescription

Procedure

Example

Indication

Comments

Related
Sections

HP-IB Address

The HP-IB addressing mode and address can be displayed and changed from the front-panel using soft key
menus.

To check the current address or addressing mode, call the & menu. Press 1%%&“

to step the 1980A /B through the three addressing modss.

When the 1980A /8B is set to addres_s_able <dd >} mode, the address value can be changed by

pressing sias - I T

or 4

Press Bmmt to return the soft keys to their normal functions.

Check the HP-IB addressing mode and address.

LOCAL genen.
{keys)

then exit the menu with 558

The following information is displayed in the MF -1
mode and address:

~ menu to indicate the current addressing

<dd> - indicates instrument is addressable. <dd > is the instrument talk and listen address.

- indicates listen-only mode selected.
THLE LY - indicates talk-only mode is selected.

When listen-only mode is selected, the HP-IB status advisory displays HF -

When talk-only mode is selected, the HP-1B status advisory displays HF - T

Talk-only mode is not supported by the standard 1980A /8.

Calling the M-

ST MODE menu resets all HP-IB parameters, except the address value and
addressing mode, to the states described in the “Power-on Default Conditions”” Detailed Operating
Instruction.

HP-IB Status Advisory
Power-on Sequence and Default Conditions
Remote Operation {paragraph 3-21}
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HP-IB Status Advisory

Description The HP-IB status advisory displays basic HP-1B status information onthe CRT. The advisory indicates when the
instrument is in remote mode; is addressed to tatk or listen; or if it has issued the Require Service message. If

none of these conditions are in effect, the advisory is not displayed. The status advisory can be disabled viathe
HP-iB.

Table 3-12. Symbols Used in HP-IB Status Advisory

Advisory HP-IB Status Indication
Symbol

fe Switched to remote mode
; Addressed to listen
Addressed to talk

Issued the Require Service message

LOBCORE MEASUREMENT SYETE

Figure 3-18. The HP-IB Status Advisory

Program Codes

Enable or disable the HP-IB status advisory:

BA <state >

state .= O  status advisory off
1 status advisory on
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Cperation

HP-1B Status Advisory (Cont'd)}

Example Turn off the status advisory.
REMOTE BAQO <CR=»<LF>
{codes) identifier EQS
state
Comments [n listen-only or talk-onlty addressing modes, status advisory is enabled. M-I L and T are

displayed, respectively,

Related Character Generataor

Sections HP-IB Address

Intensity, Characters and Lamps
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Model 1980A /B

HP-IB Syntax Errors

Description When an error in HP-I1B message syntax is detected by the 1980A/B, it ahorts the execution of the Data

Indication

Comments

Related
Sections

3-72

message. Pragram codes up to the error are executed, those following the error are ignored. For more specific
information on message execution, refer to Receiving the Data Message, paragraph 3-30.

The instrument can be programmed to issue the Require Service message in response to syntax errors. The
type of error can then be determined by reading the error code via the HP-1B. Table 3-13 fists the types of syntax
srrors the instrument detects, and their corresponding HP-18 codes. The “Service Request Condition™ and
“Instrument Status” Detailed Operating Instructions explain how to detsct errors and read their codes.

Table 3-13. HP-IB Syntax Errors

HP-1B Code Syntax Error Description

Parameter out of range
Command not recognized
Missing terminator
Unexpected character
input buffer overflow
Data output not specified

GO BW N e

A syntax error causes i

advisory to be displayed on the CRT if advisories are enabled.

If the 1980A/B is addressed to talk before the output data is specified, it outputs ASCIl character "E” to
complete the bus transaction. This syntax error does not cause 1

advisory, and does not
cause the Require Service message to be sent. However, if the status gualifier for HP-1B syntax is read, the
1980A /B cutputs error code 6.

Adviscry Messages

Instrument Status

Reading Values Via HP-IB

Remote Operation (paragraph 3-21)
Service Request Condition
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Description

Procedure

Exampie

indication

Comments

Related
Sections

initialize

Operation

The 1980CA /B can be initialized to a defined state using the soft keys or via the HP-IB. Table 3-14 contains a
complete description of the initialized state.

To initialize the instrument, press %%,@g

Program Codes

Execute initialize:

N

Initialize the 1980A/B.

LOCAL
{keys)

REMOTE
{codes)

identifier

IN<CR><LF=>
EOS

The instrument changes to the setup described in table 3-14.

Initializing via the HP-IB turns off soft key menus. Therefore, it provides a known “starting point” for selecting

menu functions via KP-1B.

Soft Key Menus

3-73



Initialize (Cont'd)

Table 3-14. 19804/ 8 Initialized State

Model 1980A/B

instrument Function

Initialized State

Advisory Messages
Bandwidth Limit
Calibrator Level
Character Generator
Control Knob Assignment
Delay
Delta Time
Delia Volis
channel 1
channel 2
Herizontal Position
Horizontal Mode
HP-IB Status Advisory
intensity, Characters
intensity, Lamps
Intensity, Trace
Scope Mode
Separation, Dual
Soft Key Menus
Sweep Mode, Delayed
Sweep Mode, Main
Sweep Speed, Delayed
Sweep Speed, Main
Text Dispiay
Trigger, Delayed
souUrce
slope
level, external +10
level, internal
coupling
Trigger, Main
source
stope
level, externat + 10
level, internal
coupling
Trigger View
Vertical Coupling
channel 1
channel 2
Verticai Defiection
channel 1
channet 2
Vertical Mode
Vertical Position
channel 1
channel 2

ne change

off

TVopp

on

trace intensity
0.0 nsec, coarse
off

off

off

0.00 div, coarse
main-intensified
no change

70%, coarse

90%, coarse

25%, coarse
VvsT

- 3.00 div, coarse
off

auto-sweep

auto

10.0 usec/div, fine
100 usec/div, coarse
off

channel 1
positive

1V, coarse
1.00 div, coarse
AC

channel 1
positive

1V, coarse
1.C0 div, coarse
AC

off

AC
AC

2. 00 V/dw, fine
2.00 V/div, fine

channel 1 and 2 on, auto-alternate display

0.00 div, coarse
~2.00 div, coarse




Model 1980A/B Operation

instrument Status Y

Description The 19B0A/B can issue a Require Service message on the HP-IB under one or more operator selectable

Procedure

conditions. Whenever the enabled condition occurs, it sets both the bit corresponding to the conditionand the
RQS bit (bit 8) in the Status Byte, The bits set in the Status Byte are not cleared unless the Status Byte is read
{hy serial polling), or the LINE switch is cycled.

If more than one enabled condition occurs before the Status Byte is read, the 19B0A /B gueues them, eachina
separate byte, inthe order inwhich they happened. Up to 8 conditions (Status Bytes) can be stacked in this way.
The stack must be read, byte by byte, using successive serial polls, Each byte contains an RQS bit so that the
instrument will issue and reissue the Request Service message until the entire stack is cleared.

For applications where the RQS interrupt is inconvenient or unnecessary, the Require Service message can be
inhibited. In this mode, a single Status Byte register in the 1980A/B traps the occurance of all of the 7
conditions. Although the instrument will not issue the Require Service message, the Status Byte may stili be
read by serial polling.

Supplemental information about status conditions that occur is contained in the status gualifier registers.

These can be read to determine which error occurred, which key was pressed, etc. The qualifier registers can
be read without reading the Status Byte message if desired.

The instrument status registers are not accessible from thé front-panel.
The Status Byte is read via the serial poll sequence described in figures 3-14 and 3-15.
Program Codes
To read the status qualifiers, select the data to be oufput by the 1880A/B:
OQ<code >

code = HP-IB syntax error code

tast key code

trigger flag state
advisory or error code
internai option code

DWW N =

plug-in option codé

Then, address the instrument to talk and read the data.

3-75



Operation Model 1980A/8

THPBZ Instrument Status (Cont’'d)

Exampie Command the 1980A/B to output trigger flag state.
REMOTE QQ3<CR=<LF>
{codes) identifier mmmJ J O T
qualifier code
Indication If an enabled Service Request condition occurs, the HP-IB status advisory displays & until the Status Byte

message is cleared.

Comments The status qualifier registers contain information pertaining only to the last occurrance of the corresponding

condition.
Related Advisory Messages
Sections Error Messages

HP-IB Status Advisory
HP-1B Syntax Errors

Key

Service Request Condition
Soft Key Menus

Trigger Fiag
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Intensity, Characters and Lamps

Description The brightness of the characters displayed on the CRT, and of the panel lamps (including the LED readowtj can
be adjusted from the front-panel or via the HP-IB. The intensities of both the characters and lamps are
expressed as % of full intensity.

Procedure  To change the brightness of the character display, press and adjust with the Control Kneb.

To change the brightness of the panel lamps and the LED readout, press §

Conirol Knob.

| and adjust intensity with the

X HPCR 4 Program Codes
Enter character and lamp intensity values:

FP<char>|, <lamp>]

¢char ;= integer
{dld
lamp &= integer
[did
Exampile Set the character intensity to "800 and the lamp intensity to 85"
LOCAL CHA-  Bo EETRE
{keys)
REMOTE FP80, 85 <CR><LF>
{codes) identifier ——d J IS 7o
char intensity i lamp intensity

Comments |f character generator is on and character intensity is set to value less than 35 when £
the character intensity is preset to level 35,

lis cailed,

if the CRT readout is off, the character intensity level can not be changed from the front-panel.

Related Character Generator
Sections Control Knob
HP-IiB Status Advisory
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Intensity, Trace

Description The intensity level of displayed waveforms can be adjusted over a wide range with the trace intensity variable
function. This is necessary because perceived trace intensity (brightness) depends upon ambient lighting,
beam writing rate, and beam repetition rate.

As an operating convenience, two vatues of trace intensity can be entered. One value is used in main,
intensified, or dual horizontal modes and in 1 vs 2 and X-Y'Z scope modes. The other vaiue is used only in
delayed horizontal mode.

Procedure  To change trace intensity, press then adjust Control Knob for desired brightness. The trace intensity

used in delayed horizontal mode (527, must be entered while that mode is selected.

ﬁfﬁ?ﬂ%g@ Prograim Codes
Enter trace intensity values;

Cl<main>[, <delayed>}

main ;= integer
idid
delayed ;= integer
(dld
Example Set the main trace intensity to "30" and the delayed trace imtensity to "45".
LOCAL
{keys) R
REMOTE Cl30,45<CR><LF>
{codes) identifier w7 l T EOS
main intensity delayed intensity

Indication  When the Caontrol Knob is assigned to trace intensity, & is lighted and the LED readout displays the

intensity value,

Comments For longest CRT life, use the lowest trace intensity value that provides a viewable waveform.

Related Control Knob
Sections Intensity, Characters and Lamps
Horizontal Mode
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Key D

Description The remote operator can simulate the pressing of front-panel keys using the key (KY) command. Although

almost every function is addressable using the primary command set, the key command can be used as an
alternative.

Procedure  Send a series of key codes in the same order as keys would be pressed in focal operation.

Program Codes

Enter & key sequence:

KY <code>[, <code>]...
code ;= integer
fdid
Key codes are listed in tables 3-15 and 3-16.

Example Execute the keystroke sequence {ch 1} e %j G
REMOTE KY6,62, 13,7, 47<CR><LF>
{codes) identifier -1 T . eos

key codes

Indication  The KY command executes as front-panel keystrokes. The same indications resuit as in local operation,

Comments Although the KY command is interpreted as a keystroke, it does not affect the “last key code” instrument status
qualifier.

If the last key code is read when no key has been pressed since power-on, the code “64" is output by the

1980A /B.
Related Control Knob
Sections Delta Time

Instrument Status
Service Reguest Condition
Soft Key Menus
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Table 3-15. Key to Keycode Conversion Table

Key (Cont’'d)

Mode! 1980A /B

Display Panel Control Panel Voltage Panel
Key Code Key Code Key Code Key Code
49 63 i 55 21
50 62 47 14
51 61 bt 39 22
52 e 54 31 29
56 o * 37
57 6 45
B8 23 30
59 5 38
60 15 46
13
Time Panel Probe Keys
Key Code Key Code Key Code Key Code
e 1 iy 32 % (main) 3 Channel 1 65
ki 9 e 40 FX (dly'd) 36 Channel 2 66
i 17 P 16 SES (main 35 Main Trigger 87
B 25 e 24 SE (diy'd) 20 Diy'd Trigger 68
(main) 0 o 34 e {main} 11
B2 e 8 42 W diy'd) 44
(dly'd) 18 2 i (main) 43
 (dly'd) 26 i 10 5 diy'd) 28
i 33 o 19 2 imain) 27
o e 41 4 S ayd) 12

a1
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Model 1980A/B Operation
Key (Cont'd) L HipiE
Table 3-16. Keycode to Key Conversion Table
Code Key Code Key Code Key Code Key
0 18 36 54 e
1 19 37 55 e il
2 20 a8 56
3 21 39 57
4 22 40 58
5 23 41 59
6 24 42 60
7 25 43 W {main) 61
8 76 44 2 (dly'd) 62
9 27 45 S (ch 1) 63
10 28 46 5 (oh 2y 64 *
11 29 a7 o 65 Probe 1
12 30 48 unused 66 Probe 2
13 31 49 Beion. 67 Main Probe
14 32 50 | 68 Dly'd Probe
15 33 51 69 unused
16 Swec 34 52 | ek
17 it 35 (main) 53 | unused

*Code 64 means no key has been pressed since power-on.
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Description

Procedure

L HEHE 4

Comments

Related
Sections
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Learn Mode

The 980A/B has learn mode capability which uses the MP-IB centrolier memory to siore instrument
configurations. Learn mode provides a fast means of configuring the 1980A /B from an HP-IB controller, and
alse, a compact format in which instrument setups can be stored.

The fearn string contains all of the information that is stored in the Save/Recall registers. In other words, it
inciudes all variable function parameter values, and ail state or mode selections.

The learn string is transferred as binary data between the 1980A/B and the HP-IB system controfler.
Program Codes
Command the 198CA/B to cutput a learn string:

TE

Then address the 1980A/B to talk. The learn string comprises 80, 8 bit bytes. End-of-String is indicated by
setting the EO! bus controi line true with the 80th byte,

To configure the 1980A/B using learn mode, send a previously acquired learn string as a Data message:

<80 byte string><CR><LF>

The learn string must be transferred using a technigue that does not send the unlisten {UNL} or untalk (UNT)
bus commands. if the 1980A/B is unaddressed during Data message iransfers, the transfer is aborted.

Remote Operation (paragraph 3-21)
Save/Recall
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Operation

Power-on Sequence and Default Conditions €&

Description When power is switched on, the 1980A/B performs a series of internal checks. These are transparent to the
operator unless an error is found. The following conditions may be encountered at power-on:

Related
Sections

Hardware error. If a hardware error is detected, an error message is displayed in the LED readout. Error
codes and recommended responses are described in the “Error Messages' Detailed Operating
Instruction. Pressing any key except 3‘5"%’* clears the error display.

CAL factor switch. If the calibration factor protection switch is in the NOT PROTECTED position, the
advisory (¥ is displayed. Put switch in the PROTECTED position or press any
- to turn off the advisory.

key except 11

At power-on, the instrument is configured in the state that existed when power was disconnected. However,

the following default conditions occur:

*

*

*

Soft key menus turned off

Advisory messages enabled

CRT readout enabled

DC 500 vertical or trigger couplings changed to DC.

HP-IB switched to local mode

l.ocal-lockout cleared

Unaddressed (if in addressable mode}

RQS mask cleared

Reqguire Service message cleared

Status byte register cleared

HP-IB status advisory enabled

Error Messages
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Description Al variable function parameter values can be read via the HP-IB. Qutput Data message format for each

Procedure

Example

Comments

Related
Sections
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Reading Values Via HP-IB

parameter is described in table 3-17.

Send a command to select the desired output data, then address the 1980A/B to talk.

Program Codes

Select parameter value to be output:

CF<code>

code .=

W o~ U B W o e

el ol wd el b
(4 I - AT N I

channel 1 deflection factor
channel 2 deflection factor

main sweep speed
delayed sweep speed
channel 1 AV value
channel 2 AV value
channel 1 position
channei 2 position
dual separation
horizontal position
main trigger level
delayed trigger leve!
delay time

AT value

digitat delay

Select channel 1 position value as data output.

REMOTE
{codes}

igentifier ————J T EOS

OF7<CR><LF>

function code

The 1980A/B outputs “E' {uppercase} as the delimiter between the mantissa and exponent in exponential

vatues,

Control Knob

Instrument Status
Service Request Condition
Trigger Flag

Model 1980A /B
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Reading Values Via HP-IB (Cont’d)

Table 3-17. Data Message Output Format

Operation

Variable Function Units Output Format
channel 1 deflection factor V/div <SP>{+|~}d/dde{+|-}dd<CR><LF>
channet 2 deflection factor V/ div
channel 1 AV Vaolis
channsel 2 AV Volis
main sweep speed sec/div <SP>dddE {+]|~} dd<CR><LF>
delayed sweep speed sec/div
channel 1 position div <8P> {+{-}dd. dd<CR><LF>
channel 2 position div
horizontal position div
dual separation div
main trigger level Format and units depend upon the
selected trigger source:
delayed trigger level
LINE, INT:
div <$P> {+| -} dd.dd<CR><LF>
EXT+1:
Volts <8P> {+] -} d.ddd<CR><LF>
EXT+10:
Volts <§P> {+]-} dddd<CR><|F>
EXT+100;
Volts <SP> {+|-} ddd.d<CR><LF>
delay time sec <SP>ddld... JE-dd<CR><LF>
19 digits maximum
AT sec <8P>{+|-1ddd. . JE-dd<CR>>LF>
t 8 digits maximum
digital delay events <§P>{d....]d<CR=><LF>
! 7 digits maximum
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Pescription
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Save/Recall

Eight Save/Recall registers are provided for storing instrument configurations. instrument state can be saved
or recalled from the front-panel or via the HP-IB.

To save a front-panel configuration, call the HFLE .. Then select the storage

register by pressing the corresponding soft key.

I Then select the storage

To recall a front-panel config'uration, cail the |
register by pressing the corresponding soft key.

menu with

To exit either the &

‘iR
state, press mewy.

menu without saving or recalling an instrument

Program Codes
Save settings with:
SK6,<register>
register ;= integer
d
1108
Recall settings with:
SK7,<register>
register ;= integer

d
1108

Save the current front-panel settings in register 8.

LOCAL

{keys)

REMOTE SK6,8<CR><LF>

{codes) identifier —— 1 T __ EOS

SAVE register 8




Modei 1980CA/B

Save/Recall (Cont'd)

Operation

Comments To quickly load the Save/Recall registers via HP-IB, configure the instrument with a learn string, then save the

state in the desired register.

Related Learn Mode

Sections

Table 3-18. Functions Stored in Save/Recall Registers

Instrument Function

Parameters Stored

Advisory Messages
Bandwidth Limit

Character Generator
Controt Knob

Delay

Delta Time

Delta Volts

Horizontal Position
Horizontal Mode

HP-IB Status Advisory
Intensity, Characters
Intensity, Lamps

Intensity, Trace

Scope Mode

Separation, Dual

Sweep Mode, Delayed
Sweep Mode, Main

Sweep Speed, Defayed
Sweep Speed, Main
Trigger, Delayed

Trigger, Main

Trigger View

Vertical Coupling (ch 1 & 2}
Vertical Deflection Factor (¢h 1 & 2}
Verticat Mode

Vertical Position {ch 1 & 2}

state

state

state

assignment

value, step resclution
state, value, step resolution
state, value, step resolution
value, step resolution

state

state

value, step resolution
vaiue, step resolution

main and delayed value, step resolution

state

value, step resolution

state

state

value, step resolution

value, step resolution

level value, source, siope, coupling
level value, source, slope, coupling
state

state

value, step resoiution

state

value, step resolution
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Scope Mode

Description The 1980A/B has 3 basic display modes: Volts vs time, channel t vs channel 2, and external X-Y-Z, This
instruction provides a description of these modes and general advice on their use.

Vvs Tisthe most commonly used scope mode. Channel 1 or 2 signal inputs (Y-axis} are plotted versus timebase
signals {(X-axis). In V vs T, vertical and horizomtal modes can be selected to enable convenient voltage and

timing measurements.

1 vs 2 selects an X-Y operating mode. Channel 1 signals are plotied versus channel 2 signals (X-axis). This
mode turns on channel 1 and 2, and it enables their controls, The timebases are disabled.

X-Y-Zis a display operating mode using the rear-panel XY, and Z-blanking signals. [t is designed to accept the
output of an HP model 1807 A for logic state analysis, This mode disables channels 1 and 2, and the timebases.

Scope Mode Charactersitics

V vs T Mode
Y-axis
bandwidth ........................ de to 100 MHz {limit off}
deflection factor ....... ... ... .... 2 mV/div to 10 V/div
X-axis
timebaserange .......... ... ... 5 nsec/div to 1 sec/div
t vs 2 Mode
Y-axis {channel 1)
bandwidth ...... ... ... ... . .. ... dc to 100 MMz (limit off)
deflection factor .............. ... 2 mV/div to 10 V/div
X-axis {channe! 2}
bandwidth ......... ... ...l de to 4 MHz
deflection factor ................... 2 mV/div to 10 V/div
Phase difference ....... ... ... ... <39, dc to 100 kHz
X¥Y-Z Made
Y-axis
bandwidth ....... ... ... .. ... ... dc to ~50 MHz
deflection factor ................... 0.4 V/div £20%
maximum input .. ... . ... +10 Vrms
X-axis
bandwidth ... .. ... . ... ..., dc to ~bMHMz
deflection factor ................... 0.5 V/div +20%
maximum inptt ..o oo oo 10 Vrms
Z-axis _
bandwidih ....... ... . ... oo de to 10 MHz
sensitivity ... i +4 V pulse =50 nsec wide blanks display
MAXIMUM IPUE oo e i iine e +5 V peak ac + dc
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Scope Mode (Cont'd)

Procedure  To select the scope mode, press the corresponding key:

V vs T mode
1 vs 2 mode
XY-Z mode
@ﬁ@@% Program Codes
Select scope mode:
SAM<mode >
mode ;= 1T Vs T
2 lTvs2
3 XvYZ
Example Setect 1 vs 2 mode.
LOCAL 7 W
{keys) VB
REMOTE SM2 <CR><LF>
(codes) identifier ————1 | A—— Ty
mode

Indication The selected scope mode is indicated by the lighted scope mode key.

If the CRT readout is on, scope mode is also indicated by the information that is displayed. in V vs T, both
vertical channe! and timebase information is displayed. In 1 vs 2 mode, only vertical channet information is
dispiayed. In X-Y-Z mode, there is no CRT readout information displayed.

Comments In 1 vs 2 mode, channel 2 invert is not permitted,

When the instrument is switched from 1T vs 21to V vs T mode, channgl 2 is reéet to noninverted display.

Related Horizontal Mode
Sections Vertical Mode
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Description

Procedure

Example

[ndication

Commenis

Related
Sections
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Separation, Dual
When the instrument is in dual sweep horizontal mode, the vertical separation of the main and delayed sweep
traces may be adjusted 1o improve viewability,
BDual Separation Characteristics

= | T 1= TN ~5.00 div to +5.00 div
TESOILULION .. it i e 0.02 div

To change dual separation, press E Sk and adjust Control Knob for desired value. Separation can only

be adjusted when dual horizontai mot?e i eleczed.
Program Codes
Enter separation value:
8P <value>
value = decimal
i++i-1ldld.did]

—5.00 div to +5.00 div

Enter a dual separation value of +4.50 divisions.

LOCAL

450
{keys)

REMOTE SP+4.50<CR><LF>

{codes) identifier ——— T EOS

separation value

When the Control Knob is assigned to dual separation,
by the LED readout.

is lighted and separation value is displayed

If an odd integer (to the nearest hundreth) is entered via the HP-IB, it will be roundedto the nearest even value;
positive values are rounded down, negative values are rounded up.

Control Knob
Horizontal Mode



Model 1980A/B

Service Request Condition

Operation

Description This instruction explains how to set the interrupt mask {RQS mask; for the Require Service message. The

related sections listed at the end of this instruction dascribe the instrument’s serial poll capability and the
status information that can be obtained.

Procedure  The service request condition cannot be set or displayed from the front-panel of the instrument,

"’%@@E% Program Codes
Enter the RQS mask vaiue:
iM <value>

value =

integer
ddd
O=value<2B5

{refer to table 3-19)

The mask value is the sum of the weights of the conditions that are to be enabled. The value 64 is assigned o
the RQS bit, and does not affect the interrupt mask. If itis not added into the total mask vaiue, it will be assumed

by the instrument.

The mask value of “0" inhibits the Require Service message, but enabtles ail conditions to be read in a single

Status Byte message.

Table 3-19. RQS Mask Value for Service Request Conditions

Condition Weight
HP-IB Syntax Error i
Key Closure (except o, e ) 2
End of Sweep (after SG command) 4
1980A /B Advisory or Error Message 8
Internal Option reguest 16
Plug-in Optien reguest 32
i 128

Example

Enable the Require Service message upon closure of s or detection of HP-iB syntax error.

REMOTE
{codas)

tdentifier

IM129 <CR><LF>
T EO0S

mask valug
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indication

Commaents

Related
Sections
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Service Request Condition (Cont’d)

There is no indication of the mask value being entered. However, when an enabled service request condition
occurs, the HP-IB status advisory disptays = untit the status byte message is read by the controller.

The interrupt mask is reset to "0 (no conditions enabled) a1 power-on and when the HF
menu is displayed.

AN

Advisory Messages

Error Messages

Instrument Status

Key

Remote Operation {paragraph 3-21)
Trigger Flag



Model 1980A/B ' Operation

Soft Key Menus

Description  The soft key menus provide many special functions for the remote and local operator by redefining the soft
keys. Included in the menu selections are calibration routines, self test routines, and a directory of instalted
options. In addition, internal enhancement functions are accessed via the soft keys. Table 3-20 summarizes
the menu “tree” in the standard 1980A /B (no options instalted).

Procedure  To call the first level menu {(when the menus are off), press %fé.’:ﬁ?‘

Menus define the soft keys with labeis displayed on the CRT, such as:

soft key numhe{T I: key function in present menu

When menus are on, pressing %@g@

returns the soft keys to their normal functions.

Gy Program Codes

To use menu functions via the HP-IB, send a series of soft key codes in the same sequence as in front-panel
operation:

SK<code>[,<code>]..

code ;= o) iy
T
2
3
4
5
6
7
8
Example Execute the balance and delay seif-cal routines.
LOCAL
{keys)
REMOTE SKO0.2,3<CR><LF>
{codes) identifier —— T ——— EOS
menu selection
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Soft Key Menus {(Cont'd)

Indication ~ When a menu is on or a menu function is executing, ey is lighted.

Comments | character intensity is less than level 35, when the menus are calied with “‘Eé;%“ , character intensity is preset
1o level 35,

Calling the soft key menus turns on the CRT readout, It also erases any text writien on screen via HP-IB.

Related Advisory Messages
Sections Character Generator
Confidence Test {paragraph 3-48)
Delay Time Self-cal (paragraph 3-49}
HP-IB Address
Initialize
Key
Memery Check (paragraph 3-46)
Save/Recall
Vertical Balance Self-cal (paragraph 3-50}
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Soft Key Menus (Cont'd)

Table 3-20. Soft Key Menu Tree

fevet 1:
Soft Key #
0
1
2
3
4
5
8 disabled *
7 disabled 2
8 i I
level 2:
Soft Key #
s} exacute test B
1 execute test disabled 2
2 exgcute test disabled 3
3 execute test disabled 3
4 I execute test disabled 2
5 disabled 1 execute test disabled 3-
6 FRORT OREREL R LR execute 1est disabled 3
7 disabted 2 execite test disabled 3
B8 SR IT O miTRE i g uT i
{addressable) {listen only; talk only}
Soft Key #
o] @ ! FRE
1 normal function normal function normal function
2 normal function normal function normal function
3 : L R N disabled disabied
4 TECEE i disabled disabled
& disabled disabled disabled
6 LEREN AT TR S O I i
7 disabied disabled disabled
8 PRI ELELITOE
levet 3:
Soft Key #
1 normai function
2 normal function
3 g P
4
5
8 f
e .
8
NOTES; 1 raserved for imternal enhancement meny

2 rgserved for plug-in enhancement menu
3 reservad for feature ROM menu
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Sweep Mode, Delayed

There are three modes of deiayed sweep operation: Auto sweep after delay, triggered sweep after delay, and
triggered sweep after digital {events) delay.

In auto sweep after delay (auto-sweep) mode, the delay value determines the time interval from the main
sweep trigger untit the delayed sweep begins. The delay time circuii is calibrated so that delayed sweep can
start from O t0'9.99 sec after the main sweep frigger.

In triggered sweep after delay {triggered) mode, the delay vaiue determines the time interval from the main
sweep trigger until the delayed sweep trigger circuit is armed, This mode provides a time-referenced trigger
holdoff.

in digital delay mode, the defay value is expressed as trigger events. The delayed sweep begins after the
specified number of delayed triggers have ocurred. This mode is usefud when examining clocked serial data.

Select the defayed sweep mode with these keys:

auto-sweep

riwg
fiach Rl

triggered sweep

?&;ﬁfﬁ digiial delay
Both main and delayed sweep can be reset by pressing s
Program Codes
Select delayed sweep mode:
DM <mode >
mode ;= T triggered sweep

2 auto-sweep
3 digital delay

Select triggered delayed sweep mode.

LOCAL g

{(keys) R

REMICTE DM1<CR><LF>

{codas) identifier —— 1 T EOS
mode




Mode! 1980A /B

Indication

Comments

Related
Sections

Operation

The delayed sweep mode is indicated by lighting the corresponding key.

In auto-sweep and triggered-sweep modes, the delay value is expressed in terms of time. The CRT readout
displays I Trm= <delay>.

In digital delay mode, delay is expressed in terms of events and the CRTreadout displays Tii

The NOT indicator s lighted if main sweep is armed and not triggered,

In digital delay mode, the NOT indicator is disabled.

Delay

Sweep Mode, Main
Trigger, Delayed Sweep
Trigger, Main Sweep
Trigger Flag
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Example
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Sweep Mode, Main

There are three basic modes of main sweep operation: Auto-start, triggered, and single. These sweep modes

can be selected from the front-panel or via the HP-IB.

In auto-start, the main sweep is triggered by an internal osciflator (~10 Hz) if no trigger signal is present. This
mode is convenient since it ensures a trace baselineg if delayed sweep is off or in auto-sweep mode.

In triggered mode, main sweep only occurs after it is triggered. Triggered mode is recommended if the trigger

repetition rate is less than 10 Hz.

In single mode, main sweep functions as in triggered. However, after one sweep, the sweep circuit must be

reset from the front-panel or via HP-1B before the next sweep can ocour.

Select main sweep mode with the following keys:

TGN

auto-start

T

riggered

single

Reset main sweep in any mode by pressing

Program Codes

Select main sweep mode:

MM < mode >

mode ;=

W N e

reset

Select triggered main sweep mode.

jsEsET

triggered
auto-start
single sweep

LOCAL Sy

(KEYS) s

REMOTE MM1<CR><LF=>

{codes} identifier —————1J T EQS
mode




Model 1980A/B Operation

Sweep Mode, Maih (Cont'd)

indication The main sweep mode is indicated by lighting the corresponding key.

The NOT indicator is lighted when the main sweep is armed and not triggered.

Related Detay

Sections Sweep Mode, Delayed
Trigger, Main Sweep
Trigger, Delayed Sweep
Trigger Flag
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Sweep Speed, Delayed

Description The sweep speed of the the delayed timebase is adjustable from the front-panel or via the HP-1B. Delayed

sweep speed is independent of main sweep speed, any value within the specified range can be entered.

Delayed Sweep Characteristics

=12 0o 1 5.00 nsec/div 1o 1 sec/div
(2=Te | TU1 420 s (RGO 3 digits
accuracy™
5 nsec/divio .99 nsec/div ... ool o, +3%
icenter 8 div)
10 nsec/div 10 9.99 msec/div ........ ... ... 3%
(first 10 div}
10 msec/divto Tsec/div ..o, +4%
{first 10 div}

*

Within + 10° C of calibration temperature. For temperature beyond £10°C,

and within 0 to 55°C, add 1% for sweep speeds from 5 nsec/div to 50O
msec/div to 1 sec/div.

Procedure Pres

and adjust delayed sweep speed with the Control Knob.

Select fine or coarse step resolution with

In coarse, steps are in a 100,150,200,300...900 sequence. In
fine, steps are change of 1 in least significant digit.

Program Codes
DS <value>

value ;= exponential

[H{ndd|nd.dnds} {EleH+ | -1 <SP=>1did
5.00e-08 10 9.99e — 00 sac/div

Example Change delayed sweep speed to 10 usec/div.
LOCAL ) ,
{keys) (diy’'d) P00 -E]
REMOTE DS+10.0e-D8<CR><LF>
{codes) identifier EQS
sweep speed value

3-100



Model 1980A/B Operation

Sweep Speed, Delayed (Cont'd)

Indication Deiayed sweep speed is displaved by the CRT readout. When the Controi Knob is assigned 1o delayed sweep
is nghted and the parameter value is displayed by the LED readout. Also, the CRT readout indicates

in inverse video.

Comments If delayed sweep speed is much less than main sweep speed, the 1980A/B displays the advisory
b 5 is pressed and when the delayed sweep speed is changed.

When automatic vertical display mode selection 1s enabled (;-“_‘?-Tf‘;’-), delayed sweep speeds less than 1 msec/div
cause chop mode 1o be selected.

Related Control Knob

Sections Delay
Intensity, Trace
Reading Values Via HP-IB
Sweep Mode, Delayed
Sweep Speed, Main
Vertical Mode
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Sweep Speed, Main

Description The sweep speed of the main timebase can be entered from the front-panel or via the HP-IB. Main sweep speed
is independent of delayed sweep speed, any vaiue within the specified range can be entered.

Main Sweep Characteristics

(5 T2 T 1= T 5.00 nsec/div to 1 sec/div
FesOlLtion ... .. e 3 digits
accuracy®
b nsec/div 1o 8.99 ngec/div ... ... +3%
{center 8 div)
10 nsec/div to 9.98 msec/div ....... ... ... +3%
{first 10 div}
10 msec/divto 1 sec/div ... ... L. +4%
ifirst 10 div)

*

Within =10°C of calibration temperature. For temperatures beyond £10°C,
and within O to 55°C, add 1% for sweep speeds from b nsec/div to 500 msec/div;
add 2% for sweep speeds from 500 msec/div to 1 sec/div.

and adjust main sweep speed with the Control Knob,

Procedure Press

Select fine or coarse step resolution with T8 . In coarse, steps are in a 100,150,200,300...800 sequence. In

fine, steps are change of 1 in least significant digit.

m@%’ Program Codes
Enter the main sweep speed vaiue:
MS <value>
value ;= axpenential

[+1{nddind.dndd} {Ele}+ |- | < SP>i[did
£.00e-09 t0 9.99e— 00 sec/div
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Example

Indication

Comments

Related
Sections

Sweep Speed, Main (Cont’d)

Change main sweep speed to 1 msec/div.

LOCAL . -

(keys) {main) oo -4
REMOTE MS+1.00e-03<CR><LF>

{codes) identifier — T EOS

sweep speed value

Main sweep speed is displayed by the CRT readout. When the Control Knob is assigned toc main sweep speed,
is lighted and the parameter value is displayed by the LED readout. Also, the CRTreadoutindicates Control
Knob assignment by displaying i

{= in inverse video.

If main swee;) speed is much less than delayed sweep speed, the 1980A/B dispiays the advisory
. LT 5

Bidl is pressed and when the main or delayed sweep speed is

changed.

When automatic vertical dispiay mode selection is enabled ; . main sweep speeds less than 1 msec/div

cause chop mode to be selected.

Control Knob

Delay

Intensity, Trace

Reading Values Via HP-IB
Sweep Mode, Delayed
Sweep Speed, Main
Vertical Mode
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Text Display

Description The 1980A/B character generator can be programmed via the HP-1B to write special messages on the CRT.
The available display area is shown in figure 3-20.

OSCOPE MEASURERENT SYSTEM

80-341

Figure 3-20. Text Field in the 1980A/B CRT Display

{ouas

Procedure  Text cannot be entered from the front-panel, however, the text field can be toggled on or off with *lair,

Program Codes

Erase text field:

TX

Erase text line:

TX<line #>

line # .= inieger

dd
1-14, 16
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Model 198B0A/B Operation

Text Display (Cont’d)

Write text line:

TX<hne#> <string>

line # .= integer
dd
1-14, 16
string =

1 to 28 characters
1980A /B character set, table 3-22

Write text with display attributes:

CH<line #=, <string>

line # .= integer
dd
1-14, 16
string = 7 to 28 bytes, counting characters and attributes

String must contain 4 attributes

Attributes must be separated by at least one character

First byte must be an attribute

Table 3-21. Special Text Attributes

Display Attribute Octal Decimal
normal 200 128
inverse 220 144
blinking 202 130
underline 240 160
blinking and inverse 222 146
inverse and underiine 260 176
blinking and underline 242 162
inverse, blinking & underline 262 178
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Text Display (Cont’d)

Comments If a soft key menu is called, all text programmed to the display is cleared.

Related Character Generator
Sections Intensity, Characters and Lamps
Soft Key Menus

Table 3-22. 1980A/8B Modified ASCI Character Set

decimal char decimal char decimal char decimal char

£ 32 <SP> 64 96
o 33 i 65 o 97
34 66 98
35 # 67 99
36 ¥ 68 i 100 i
37 69 b 101 £
38 70 o 102
39 ! 71 £ 103
u 40 72 104
T 41 i 73 i 105
10" <LF> 42 # 74 106

43 + 75 107 b
12 o 44 76 108
45 77 109 fil
46 78 110
a7 79 111
48 0 80 112
49 1 81 113
50 o 87 114
o1 & 83 115 i
52 84 | 116
53 85 117 L
54 86 118
23 55 87 119
24 56 88 120

L 57 89 121
58 30 = 122
59 # ; 91 123

60 g 92 T 124
30 i 62 K 94 126
31 # 63 95 127

O I

K

—

17 B 2 1

W~ Wm s WK - O
g

u—y
W
ES
A

e B B E S O SR B A T2 S A % i
A

]
3]

M N
~1 O3
e S

* <|F> <CR>, and '/’ are not permitted within text strings.
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Trigger, Delayed Sweep

Description The trigger source, level, slope and coupling for delayed sweep may be selected from the front-panel orviathe
HP-IB.

Delayed Sweep Trigger Characteristics

internal
sensitivity
channel deflection
factor <10 mV/div ... ... ..., > 1.4 div, dc 10 25 MMz increasing

to 3 div at 100 MHz
channel defiection

factor 210 mV/div. .. ........... .. >0.7 div, de¢ to 25 MHz, increasing
to 1.5 div at 100 MHz
(71270 [ I —20.00 div 1o + 20.00 div
resolution ... il 0.02 major division
ACCUNACY v vtve oo anen e +{3% of reading +0.4 major div}

external + 10

sensitivity ... .o il > 500 mV p-p, dc to 25 MHz increasing
to 1.2V p-p at 100 MHz

(7= LT 1= O -120Vto+120V

resolution . ... i i 20 mvV

BCCUFACY vt iv it er e eeananes +13% of reading +400 mV}

external + 1

SENSILIVILY ... >50 mV p-p, de to 25 MHz increasing
to 120 mV p-p at 100 MHz

(27 T+ 1= S -12.0Vio+120V

resolution . ... iiiirianiir s 2 mv

BCCUFACY vt s et ver e i rr s enarrens (3% of reading +4C mV}

external input
AC, DC-coupled

impedance .......... . il 1 M+ 2% shunted by ~15 pF
MAaximum iNput ... vveeen . refer to figure 3-21
DC 50(} coupled
IMPedance . ....ouuenn i 500 + 3% shunted by ~15 pF
maximum 5T 217 ] S refer to figure 3-21
HE refect ..o —3 dB at ~35 kHz
LFEreject ... .. -3 dB at ~ 35 kHz
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Trigger, Delayed Sweep (Cont’'d)

1ot e T
N A== e s o o e =
AC or DC coupled KEY 'l
7 -~ VOLTAGE RATING USING []
250 Vek / Ry STANDARD HP 10D81A I
~ KN 10+1 DIVIDER PROBES
w < <1 ~m YOLTAGE RATING FOR I
a . NG * DIRECT INPUT!1+1 PROBE)
2 10
—
—
4
=
< \\
- &
T N
ks DC 5Cchm~coupled N
w 1o* N
[ Ry
2 7 Vek at
rd
-t
10 i 10 10° 1y 10°
INPUT SIGNAL FREQUENCY
(Hz)
wVpk RATING BASED UPON CONTINUGUS SINE WAVE INPUT

£380/161
Figure 3-21. Maximum Signal Input vs Frequency =1 kHz

Procedure Select detayed trigger source with the following keys:

internai, channel 1

internal, channel 2

external, input + 10

EETED
gt

external, input + 1

To select the internal or external source coupling, press:

LA AC coupled

1k AC coupled, LF reject
e DC coupled

§ ik DC coupled, 500

(external source only}

3-108



Model 198B0A/B QOperation

Trigger, Delayed Sweep (Cont’d)

Select trigger stope by pressing f‘\. {diy'd).

To set trigger level, press B8 (diy'd)and adjust with Control Knob, If main and delayed trigger views are off,
detayed trigger view is displayed while the Control Knob is rotated. The trigger thresholdis represented by the

center horizonial graticule kine.

MF reject for internal or external sources can be toggled on or off by pressing 5-3*;;: {diy'd).

Program Codes
Select delayed trigger slope, source and coupling:
DT <slope> [ <source>, <coupling >

slope = + low to high transition
- high to low transition

source = previous source {no change)

vertical channel 1

vertical channel 2

external + 1

B2 WN 2O

external + 10
coupling = AC

AC, LF reject

AC, HF reject

AC, LF and HF reject
pC

DC, HF reject

DC 500

DC 5001, HF reject

Nm R W N D
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Trigger, Delayed Sweep (Cont’'d)

Enter delayed trigger level:

DIl <value>

value =

integer
{+]-1dddd
leading zeroces may be omitted

Trigger level vaiue is interpreted according to the selected trigger source:

internal: dd dd
f assumed decimal point
—20.00 div to + 20.00 div
external =~ 1: d ddd

external +~ 10;

external + 100:

Example

tassumed decimal point
-1.200Vto +1.200 V

dd dd
tassumed decimal point
-120C0 Vo +12.00V

ddd d
fassumed decimal point
1200V to +120.0V

Select channel 2 as trigger source, negative slope, DC-coupled with HF reject.

LOCAL GG el g e i

(keys} A L 5 1 Fsorpe 5wl

REMOTE DY~2,8<CR><LF>

{codes) T EOS

ideNtifier mm— |

stope coupling

Source

3-110




Model 1980A/B Operation

Indication

Comments

Related
Sections

Trigger, Delayed Sweep (Cont’d)

Set delayed trigger level =1.60 div.

LOCAL -

(keys) {HZ. [I=as]
REMOTE DL-160<CR><LF>

{codes) identifier —— 1 T EOS

value

When the Control Knob is assigned to delayed trigger levei, is lighted and the trigger source and level

value are displayed by the LED readout.

Trigger source is displayed by the CRT readout and the corresponding scurce selection key is lighted.
Trigger stope and coupling are indicated by lighting the corresponding keys.

At power-on, DC BO{ coupling is changed to DC as a default condition.

In triggered or digital delay delayed sweep modes, the setup time of the detayed trigger circuit must be taken
into consideration if delayed sweep is to be triggered on the same puise edge as main. Delayed trigger events
cannot be detected until approximately 70 nsec after main trigger.

The delayed external trigger input has a probe key contact, If an external trigger source is connected via a
recommended HP 10080 series miniprobe, trigger level is displayed as measured at the probe tip {including the
probe division ratio).

A probe key closure at the delayed trigger external input causes 2 momentary shift in delayed trigger level (any
source selected) to identify the trigger view signal.

Sweep Mode, Delayed
Sweep Mode, Main
Trigger, Main Sweep
Trigger Flag

Trigger View

Vertical Deflection Factor
Vertical Coupling
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Trigger, Main Sweep

Mode! 1980A/B

Description The source, siope, level, and coupling of the trigger for main sweep can be selected from the front-panel or

via the HP-IB.

Main Sweep Trigger Characteristics

internat
sensitivity
channei deflection
factor <10 mV/div  .............
channel deflection
factor =210 mV/div

resolution

accuracy

externat + 10

sensitivity

range

resolution

BOECUTBCY vt vt e aiierannnerens

external = 1
sensitivity

range

resolution

BCCUFACY vttt r i iieaansenas
line
range

resolution ... ..o il e
external input
AC, DC-coupled
impedance ....... ... ..o ool
maximum input
DC 50(} coupled

impedance

maximum input

HF reject

L.F reject

3-112

=14 div, dc to 25 MHz increasing
1o 3 div at 100 MMz

=0.7 div, dc to 25 MHz; increasing
te 1.5 divar 100 MHz
-20.00 div te + 20.00 div

0.02 major division
+13% of reading +0.4 major div}

=500 mVY p-p, dc to 25 MHz increasing
to0 1.2V p-pat 100 MHz
-120Vic+120V

20 mv

113% of reading +400 mV}

>B0 mV p-p, de to 25 MHz increasing
to 120 mV p-p at 100 MHz
-1.20Vio +1.20V

2 mvV

+13% of reading +40 mV)

+ 20 relative units
0.02 unit

1 M 2% shunted by ~15 pF
refer to figure 3-22

500} £ 3% shunted by ~15 pF
refer to figure 3-22

~3 dB at ~35 kHz

-3 dB at ~ 36 kHz
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Trigger, Main Sweep (Cont'd)

10’ e 3 e s et S e i e i e e S
e S S < et
AC or DC coupled] KEY i
' ; ---  VOLTAGE RATING USING  |]
250 vpk Ji S STANDARD HP 1G081A 1
N MW 10+% DIVIDER PROBES
w b <] ~—— VOLTAGE RATING FOR
& . o L BIRECT INPUT{1:1 PROBE!
z 10
Lo w
P}
ao
x
£ \\
wd K
=% \\
s DC 50chm-coupled NG
" 1
- X
=2 7 Vpk -
=
zZ
10° 1ot 10’ 10 107 10°
INPUT SIGNAL FREQUENCY
{Hz)
#Vpk RATING BASED UPDN CONTINUDUS SINE WAVE INPUY

1980/161
Figure 3-24. Maximum Signal Input vs Frequency =1 kHz

Procedure  Select main trigger source with the following keys:

internal, channel 1
internal, channsl 2
external, input + 10

external, input + 1

line

AC coupled
AC coupled, LF reject
DC coupled

DC coupled, 500
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Trigger, Main Sweep (Cont’d)

HF reject for internal or external sources can be toggled on or off by pressing e

Select trigger slope for internal, external or line sources by pressing #% .

To set trigger level, press | and adiustwith Control Knob. if main and delayed trigger views are off, the main

trigger view is dispiayed while the Control Knob is rotated. The trigger threshold is represented by the center
horizental graticule line.

Program Codes

Select main trigger slope, source, and coupling:
MT [<slope >} <source >, <coupling >

slope .= + low to high transition
= high to low transition

source ;= 0 previous source (no change)
T wvertical channel 1
2 wvertical channel 2
3 external + 1
4 external + 10
5 line

coupling = 0 AC
1 AC, LF reject
2 AC, HF reject
3 AC, LF and HF reject
4 DC
B DC, HF reject
6 DC5HON
7 DC B0y, HF reject

Enter main trigger level:
ML<value>

value = integer

[+[~jdddd

leading zeroes may he omitted
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Example

Trigger, Main Sweep (Cont'd)

Trigger level value is interpreted according to-the selected trigger source:

internal
or line:

externat + 1.

external + 10:

external + 100:

dd dd
t assumed decimal point
~20.00 div to + 20.00 div

d ddd
! assumed decimal point
-1.200Vio+1.200V

dd dd
t assumed decimal point
~1200Vto+12.00V

ddd d
tassumed decimal point
-1200Vio+1200V

Select channel 2 as trigger source, negative stope, DC-coupled with HF reject,

Operation

LOCAL R e
{key$} R e
REMOTE MT-2,5<CR><LF>
{codes) identifier —— T EOS
slope coupling
source

Enter main trigger ievel of —1.80C divisions.

LOCAL

{keys) CHE -~ B0
REMOTE ML-160<CR><LF>

{codes) identifier T o EOS

value
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Indication

Commaents

Related
Sections
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Meodel 1980A/B

Trigger, Main Sweep (Cont’d)

BrTE

When the Control Knob is assignedte main trigger level, 38 is lighted and the trigger source and level valueis
displayed by the LED readout.

Trigger source is displayed by the CRT readout and the corresponding source selection key is lighted,

Trigger slope and coupling are indicated by lighting the corresponding keys.

At power-on, DC 500} coupling is changed to DC as a default condition,

The main external trigger input has a probe key contact. if an externat trigger source is connected via &
recommended HP 10080 series miniprobe, trigger level is displayed as measured at the probe tip (including the
probe division ratiol.

A probe key closure at the main trigger externa! input causes a momentary shift in main trigger level lany
source selected] to identify the trigger view signal.

Sweep Mode, Delayed
Sweep Mode, Main
Trigger, Delayed Sweep
Trigger View

Vertical Deflection Factor
Vertical Coupling
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1B 2

Trigger Flag

Description The trigger flag is a trigger circuit output that can be monitored via the HP-IB. it is used in remotg operation to
detect trigger events and to make voltage and timing measurements,

Trigger flag detects whether a valid trigger event occurred. Either the main or detayed trigger can be selected to
set the flag. There are two modes of trigger flag operaticon, latched and dynamict

In latched mode, the selected trigger signal must make a transition through the trigger threshold level, with the
selected slope, during delayed sweep, to set the flag to *'1". Figure 3-23 contains examples of trigger flag state
when latched mode is selected.

In dynamic mode, the flag “follows” the trigger signal. With positive trigger siope selected, the flag is "1"
while the trigger signal is greater than the trigger level. With negative slope selected, the flagis "1" whitethe
trigger signal is less than the trigger level. Figure 3-24 contains an example of trigger flag state in dynamic
mode.

TRIGGER LEVEL -
{POSITIVE SLOPE]

1} FLAG =1
2) FLAG=20
3 FLAG=0
4 FLAG =0
5} FLAG =0

Figure 3-23. Latched Mode Trigger Flag State Fxamples

FLAG STATE 0 1 o 1 G

TRIGGER LEVEL
{POSITIVE SLOPE)

Figure 3-24. Dynamic Mode Trigger Flag State Example

3-117



Operation

Procedure
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Mode! 198CA/B

Trigger Flag {Cont'd)

A special horizontal mode must be selected to use the trigger flag. This mode is enabled with the program code
“SG”. This command puts main sweep in single mode, resets the sweeps and initializes the trigger flag.

The "SG" command does not affect any of the variable function parameters,
The 1980A/B can be programmed to issue the Require Service message at the completion of "8G " enabled
sweeps. Also, a timer can be set to cause Require Service after a maximum sweaep wait time has expired. The
procedure for enabling Require Service after "SG"” enabled sweeps or timeout is described in the "Service
Request Condition” Detailed Operating Instruction.
Follow this general procedure when making trigger flag measurements:

Preset horizonial and vertica! functions for the measurement procedure.

Set the trigger flag mode and enter the sweep wait time.

Enter RQS mask value for end of sweep if SRQ interrupt is desired.

Start search with “SG"” command and wait for end of sweep or timeout interrupt (or test status byte for
these conditions).

Test trigger flag state.

Program Codes
Set trigger flag mode;

TF<mode >

mode 1= 1 delayed trigger source, latched
2 delayed trigger source, dynamic
3 main trigger source, latched
4 main trigger source, dynamic



Model 1980A/8 Operation

Trigger Flag (Cont’d) L

Bk

Enter maximum sweep wait time:

SW <facter 1>,<factor 2>,<factor 3>

facior 1= integer
ddd
0 to 000

units of 23 usec

factor 2 = integer
ddd
010 999
units of 5.84 msec

factor 3= integer
ddd
0 10 999
units of 1.5 sec

Example Program the trigger flag to detect a trigger from the delayed trigger source during delayed swesep. Set
maximum wait ime = 40.6 msec and enable sweep.

REMIOTE TF1;5W242.6,0: SG <CR ><,.}:,E>
(codes) identifier ————1 z bo———————— EOS
flag mode enable sweep
identifier timeout value

Comments  After the program code "SG” is sent to the 1980A/B, it is in a special state that is not indicated on the front
panel. After executing a routine using "SG", proper instrument state can be restored by sending the program
code "SM1" (selecting V vs T mode:.

If the main trigger source-latched mode is selected, the delay value must be set to zero for proper operation,
In iatched mode, the duration of delayed sweep must be considered. Sweep length is not calibrated and can
increase from the nominal 11 divisions to more than 40 divisions at fast sweep speeds.

Retated Delay

Sections Instrument Status
Horizontat Mode
Reading Values Via HP-IB
Service Request Condition
Sweep Mode, Delaved
Sweep Mode, Main
Trigger, Delayed Sweep
Trigger, Main Sweep '
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Trigger View

Description Trigger view displays the main or delayed trigger signat. This feature is a usefui aid when configuring the

trigger circuits. it can alsobe used as 2 “third channel™ 1o display reference waveforms. However, rigger view
should not be used as a measurement channel.

Trigger view has two operating modes, Normaily, main or delayed trigger view is displayed only while the
trigger level for that sweep is being changed with the Control Knob. If desired, frigger view can also be turned
on continuously from the front-panel or via the HP-IB.

Procedure To toggle main trigger view on or off, press E

To toggle detayed trigger view on or off, pressE f}fﬁ“ .

Program Codes
Setect trigger view mode:
TV <mode >
mode = 0 view off (momentary display)

1 main trigger view
2 delayed trigger view

Example Turn on delayed trigger view,
LOCAL o
‘keys) Flavo
REMOTE TV2<CR=><LE>
(codes) identiﬁer——mw]m{ I T
mode
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Trigger Flag {Cont'd]) \ HEIB

Enter maximum sweep wait time:

SW<=factor 1> <factor 2>,<factor 3>

factor 1 .= mieger
ddd
0 toc 000
units of 23 usec

factor 2 .= integer
ddd
0 10 999
units of 5.84 msec

facior 3= integer
ddd
010 999
units of 1.5 sec

Example Program the trigger flag to detect a trigger from the delayed trigger scurce during delaved sweep. Set
maximum wait time = 40.6 msec and enable sweep.

REMOTE TF1.5W242.6,0. 8G<CR><LF>
{codes) identifier —————1 L FOS
flag mode enable sweep
identifier timeout value

Comments  After the program code "SG" is sent to the 1980A /B, it is in a special state that is not indicated on the front
panel. After executing & routine using "SG", proper instrument state can be restored by sending the program
code "SM1" iselecting V vs T modei.

If the main trigger source-latched mode is setected, the delay value must be set to zero for proper cperation,
In latched mode, the duration of delayed sweep must be considered. Sweep length is not calibrated and can
increase from the nominal 11 divisions to more than 40 divisions at fast sweep speeds.

Related Detay

Sections Instrument Status
Horizontal Mode
Reading Values Via HP-IB
Service Request Condition
Sweep Mode, Delayed
Sweep Mode, Main
Trigger, Delayed Sweep
Trigger, Main Sweep '
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Trigger View

Description Trigger view displays the main or delayed trigger signal. This feature is a useful aid when configuring the
trigger circuits, It can alsobe used as a "third channel’ 1o display reference waveforms. However, trigger view
should not be used as a measurement channel.

Trigger view has two cperating modes. Normally, main or delayed trigger view is displayed only while the
trigger level for that sweep is being changed with the Control Knab. H desired, trigger view can also be turned
on continuously from the front-panel or via the HP-IB.

Procedure To toggle main trigger view on or off, press é

To toggle delayed trigger view on or off, pressg we

Program Codes

Select trigger view mode:

TV <mode >
mode 1= 0 view off (momentary display)
1 main trigger view
2 delayed trigger view
Example Turn on delayed trigger view.

LOCAL by

{keys) ATRIE VG

REMOTE IVZ<CR><LF>

{codes) identifier———1 L ros

mode
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Trigger View {Cont’d)

indication When main or delayed trigger view is on, the corresponding key is lighted.

Comments Only one trigger view (main or defayed) can be displayed at one time,
Delayed trigger view cannot be displayed when main horizontal mode is selected.

The center horizontal graticule line represents the trigger threshold level with respect to the trigger view
waveform.

The timebase in which the trigger view waveform is displayed depends upon the horizontal mode selected

(tabie 3-23!.
Table 3-23. Trigger View Display Timebase
Horizontal Mode Main Trigger Delayed Trigger
View Timebase View Timebase
Main Main Not enabled
Intensified Intensified tntensified
Delayed Delayed Delayed
Dual Intensified . Detaved
Related Horizonta! Mode
Sections Trigger, Delaved Sweep

Trigger, Main Sweep
Vertical Mode
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Model 1980A/8

Vertical Coupling |

Description Vertical input coupling can be selected from the front-panel or via the HP-IB. Four input configurations are

Procedure

3-122

provided: AC, DC, DC 500, and Ground. The characteristics of each coupling are listed below. Figure 3-2b

contains the maximum input voltage derating curve which must be observed for safe operation of the
mstrument,

Vertical Coupling Characteristics

AC-coupled
bandwidth . .oiiiniiii i, ~10 Hz to 100 MHz
impedance  .........00.. e 1 MO 2% shunted by ~16 pF
mput voltage . .....ciieii i refer to figure 3-25
DC-coupled
bandwidth ....... ... it dc to 100 MHz
IMPedance . .....vvviineeiiinenare, 1 MQ 2% shunted by ~16 pF
input voltage ... ..ooviin i refer to figure 3-25

BC 500 -coupled

bandwidth ............ oo L... de to 100 MMz
IMPedance . .....coovvviirnineanan.. 50(r 3% shunted by 16 pF
VEWR e typically less than 1.3:1
input voltage ... .. i ciiie e 0 to bV rms maximum
Ground ... input connector is disconnected from

attenuator, attenuator is grounded through
500

Select the vertical coupling for channel 1 or 2 with the feliowing keys:

AC coupled
g
fi e BC COﬁpled
18 DC 500N coupled

Ground (decoupled)

The instrument accepts coupling key entries only if the channel is on or is a trigger source,
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Vertical Coupling (Cont’d)

103 e o S I e o et 1T i
e A T e,
AT or DU coupled KEY 3
# --- VOLTAGE RATING USING L
250 Vpk ./ Y STANDARD HP 10081A L
Y NN 1011 DIVIDER PROBES
s \\\ 1Y ~—— VOLTAGE RATING FOR
tw . L\ L DIRECT INPUT(1:1 PROBE}
2 10
- - e -
—
.
=
< \\
- R
% ‘\\‘
== DC SOohm~coupled M
“ 1ot iy
o X
D7 VpK X
=
bt
10* i su® . 10f ol 10°
INPUT SIGNAL FREGQUENCY
{Hz}
®Vpk RATING BASED UPON CONTINUGUS SINE WAVE INPUT

18680/1861

Figure 3-25. Maximum Input Voltage vs Frequency
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Example

Indication

Comments

Related
Sections
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Vertical Coupling (Cont’'d)

Program Codes
Select vertical coupling:
VC<channei>, <coupling>

channel 1= 1 channel 1

N

channel 2
coupling @i= Ground
AC
DC
DC 500

W M o O

Select DC coupling for channel 1.

Model 1980A/B

LOCAL e

{keys)

REMOQTE VC1,2<CR><LF>

{codes) jidentifier EOQS.
. channel coupling

Vertical coupling is indicated by the lighted coupling key.

At power-on, DC B0 coupling is changed to DC as a default condition.

Trigger, Delayed Sweep
Trigger, Main Sweep
Vertical Position
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Vertical Deflection Factor

Description Vertical deflection factor ichannel sensitivity) is adjustable from the front-panel or viathe HP-18. Becauseitis

a continuouly calibrated function, waveforms can be accurately scaled for vertical axis measurement or

reference,
Deflection Factor Characterisf:;cs
L [T 1T 2.00 mV/div to 10.0 V/div
resolution ... e 3 digits
BCCUTACY v eie e ey e icnarraaternnnns +3%

Procedure Press

{channet 1 or 2) and change deflaction factor with the Control Knob. Use §

rasolution.

To toggle between inverted and noninverted display, press§

X HPAB Program Codes
Enter channet 1 or 2 sensitivity:
V8 <channel> [ <polarity > | < getting >

channeal :1% 1 wertical channel 1

2 vertical channel 2

poiarity 1= + non-inverted display
- inverted display

value = exponential
{n.ddind.d|ndd}{e|E}+|~| <SP>][dld
2.00e-03 to 1.00e+01 V/div

Example Change channel 1 deflection factor to —100 mV/div.
LOCAL
{keys) '
REMOTE VS1,-1006-3<CR><LE>
(codes) identifier —t T ¢f0s
channei vajue
polarity
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Indication

Comments

Related
Sections

3-126

Model 1980A/B

Vertical Deflection Factor (Cont’d)

Deflection factor of enabled channels is displayed in the CRT readout.

When the Control Knob is assigned 1o channel deflection factor, the LED readout displays the parameter value
and the corresponding key ‘channel T or 2

is lighted. Also, the channel name is displayed by the CRT
readout in inverse video. '

When a recommended HP 10080 series miniprobe with division ratio readout is connected, channel deflection
factor is entered and disptayed as the total deflection factor at the probe tip.

Vertical deflection factor can only be changed if the channel is on or is a trigger source.

Delta Vols

Trigger, Delayed Sweep
Trigger, Main Sweep
Vertical Mode

Vertical Position



Model 1980A/B Operation

Vertical Mode

Description InV vs T mode, the 1380A /B can display channel 1, channel 2, or both channels 1 and 2. Also, the algebraic
sum of channels 1 and 2 can be displayed,

Multiple waveforms are displayed using alternate or chop display mode. in alternate, traces are displayed on
alternate sweeps. Chop mode dispiays all traces during each sweep by switching between vertical (and
horizontal) signal sources at a 400 kHz rate. The dispiay is bianked during switching time. When automatic

selection is enabled, multiple fraces are displayed in alternate for sweep speeds slowerthan 1 msee/div and
in chop for sweep speeds faster than 1 msec/div.

1+2 mode aflows a composite waveform to be viewed. It provides a differential mode of operation when
channel 1 or 2 is inverted.

Differential Mode Characteristics
bandwidth .. ... ... . oo o, de to 20 MHz
CMR 20 dB with common mode signal

amplitude equivalent to 10 div and one
channel adjusted for optimum rejection

Procedure  Press itiw to toggle channel 1 on or off.

Press il to toggle channel 2 on or off.

Pressi to display the algebriac sum of channel 1 and 2. To return to normal channel display, press

S

To select alternate or chop vertical display mode, press :*7 or =% respectively.

e} . «
= for automatic alternate/chop selection.

@m Program Codes
Select vertical mode:

VM < mode >

channels 1 and 2 off
channel 1 only
channel 2 only
channel 1 + channel 2
channels 1 and 2 on

W N - O
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Example

Indication

Comments

Related
Sections
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Model 1980A/B

Vertical Mode {Cont’d)

Select mode of display:
AC <mode>

mode 115 1 alternate sweep

2 chop sweep
3 automatic selection

Select chop sweep vertical display mode.

LOCAL
{keys}

iouop:

REMOTE

{codes) identifier

ACZ <CR><LF>
: EOS

mode

Display channel 1 + channel 2:

LOCAL
(keys)

g

Hiue]

REMOTE

{codes) identifier

VM3 <CR><LF>

EOS

mode

Vertical mode and vertical display mode selections are indicated by lighting the corresponding keys. Also, the
CRT readout displays the deflection factor of the enabled channels.

i the 1980A/B is in dual horizontal mode, chop mode is not permited for main or delayed sweep speeds
greater than 1 usec/div. The display mode wilt defauli to alternate mode {unlighted) when either sweep speed
is faster than t usec/div. If sweep speed is changed to 1 usec/div or slower, the originalvertical display mode

is restored.

Horizontal Mode
Trigger View
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Vertical Position

Description The vertical position of channel 1 or 2 is adjustable from the front-panel and via the HP-IB. Trace baseline can
be positiched as much as 10 divisions off screen.

Vertical Position Characteristics

DOSITION TBNQE ... i ier i inrnnne, -15.00 to +15.00 div
resolULion .o e e 0.02 major division
ACCUTACY o vene cae v iinaein i eancnnns +{2% of reading + 0.3 major division)

channel T or 2}, then adjust the Control Knobfor

Procedure  To adjust the vertical position of channe! 1 or 2, pres

desired setting,

Program Codes

Set channel 1 or 2 vertical position:

VP <channel >, <value>

channel ii= 1 channel 1
2 <channel 2

value != decimal
[+Hi-{<SP=>1|dld.dd]
—15.00 to +15.00 divisions
value must be a multiple of 0.02 div

Example Change channel 1 position to +3.5 divisions.
LOCAL T
{keys)
REMOTE VP1,+3.5<CR><LF>
{codes) identifier —— { —]- T EOS
channel position value
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Vertical Position (Cont’'d)

Indication When the Comtrol Knob is assigned to vertical position, tis lighted and the LED readout displays the

parameter value.
Comments The vertical position of a2 channel cannot be changed if the channel is off or only used as a trigger source.

If an odd integer (to the nearest hundredth) is entered via the MP-IB, it will be rounded to the néarest even
value; positive vatues are rounded down, negative values are rounded up.

A probe key closure at channel T or 2 causes a momentary shift in the vertical position of that channel'strace
for trace identification.

Related Delta Volts
Sections Vertical Mode
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3-5b6. HP-IB CODES AND FORMAT SUMMARY

HP-I1B Capability:
As described in IEEE Std 488, and ANSI Std MC1.1, the instrument’s complete capability is: SH1, AH1, T5, TEQ, L3, LED, SR1,
RL1, PPO, DCO, DT1, CO, E2.

HP-1B Siatus Advisory: _
The following instrument states are indicated on the CRT in the HP-1B status advisory:

k- Bwitched to remote mode
. - Addressed to listen
""" - Addressed to talk
- Sent the Require Service message

Address:
Set or displayed by calling the Hj

[ renu.
The address is preset at the factory to 7 decimai; 00111 binary.
General Input Data Message Format:
<program code>|; <program code>]. .[;{[<CR>|<LF=>
format rules: The 1980A /B sends and receives Data messages in standard ASCH code.
<LF>is used as the End-of-String (EOS! message for all input Data messages.
If several program codes are sent in a Data message, all but the last must be delimited by a semicolon {;}.

Program codes consist of a two character identifier {prefix) and a parameter field coniaining zero, one or
several parameters. ’

Unsigned parameters are interpreted as positive values.

in integer parameters, leading zeroes may be omitted_.

Multiple parameters within a program code are delimited by a comma (,).

The character "E” or “e” is used to defimit the mantissa of exponential parameters.
Exponential parameters may be entered in scientific or engineering notation.

In Data messages, spaces {<SP>) are permitted only following program code identifiers and parameter
delimiters,

The maximum Data message length is 127 characters including: <CR>, <LF>, <8P>, cornma and semicolon.
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The instrument cannot be unaddressed during input or output Data message iransfers. If the instrument is
unaddressed and then readdressed, the data transfer is aborted and a syntax ervor is reported,

Al valid program codes for the Measurement System are listed in Table 3-26. Specific format requirements and parameter
descriptions are included.
General Quiput Data Message Format:

<§P><getting value><CR><LF>

During Learn String outputs, the instrument sets the EO! bus control line true with the last character of the string to indicate
end of siring. All other output Data messages use <LF> for the EOS message.

Table 3-26 includes specific descriptions of cutput Data message format, Refer to the functions "READING SETTINGS'” and
“INSTRUMENT STATUS” (program code identifiers “OF' and “OQ" respectively).

Return to Local:
Press | %% if not in Local Lockout mode.

Default Conditions:
Several HP-IB parameters are reset at power-on and when the i menu is selected. The instrument

address and addressing mode, however, are preserved. The parameter default conditions are:

*  HP-IB local mode
Local-lockout cleared

*  Unaddressed

ROS mask cleared Imask=0j
SRQ message cleared

Status byte {register) cleared
HP-IB status advisory enabled

Status Byte:

When no conditions are enabied to cause SRQ {mask value=0}, a single status byte is available that indicates which
conditions have occurred since the byte was reset.

When one or more of the conditions are enabled to cause the SRQ message (mask value>0), as many as 9 separate
occurrences can be queued in a status byte register stack. The stack is read on a first-in, first-out basis by seriat poliling the
imstrument until bit 7 {the BQS bit) goes false. If there are more than nine ocourrances before the register stack is read, the
stack will contain the codes for the first eight events and for the iast condition that occurred.

The status byte (status byte register stack} is cleared when it is read, at power-on andwhenthel
is selected,
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Table 3-24. The Status Byte and ROS Mask

Operation

10 :nﬁicz_ﬁé which con

| Defle
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Table 3-26. Program Codes and Format Summary

Model 1980A /8

Fdﬁcﬁdh SR TR Program Code

T g!

Functscm

ngramcode T

B aﬁ
R T IR
'_-nmcscc#ﬁ' S

‘Execute’ aut{}scope

_'mewmm Mt
ol
o

-CAL!BHATDR LEVEL
GGZVpp
e ¥oppo
GZVpp
CENpep
1{)\/;:9

i readodt on'
readout off

'CONTROL KNGB
Assngn contmi knab
<o hold .
B charme? 1 def!ecln}n '.

omiain swieep speed S
(1 delayed sweep speed
channg] position :
“channel 2 position
channel 1 position
“ehannel 2 position
" dual separation
1 horizontal position
LU mainy trigger tevel
delayed mgger Ieve;
-deiay : =
ocidelay
wdelay
CUATACE! imensﬁy
Clcheracter sr:tensatv
: ._:-_panei mtensity

Selem step msuiuuon ”
‘coarse steps
fme steps

DELA’Y .
Emer c%elay t;me
fseconés)

I Enter dighal detay:-

'DE'LT"A"TME'
AT mode off

DELTA VOLTS e
S yerticat channel 1
--Zvemcai chanﬂel 2

AV
- AV Bn -fand Zerl}edi

HORiZONTAL POS%TION
{dwssmr‘is, i

'3\\)'“\81828) ks

ZA%’ZW]S()R’Y MESSAGES
= i '-"-'szate

Execuie selective. auidscape :.'
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