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SAFETY CONSIDERATIONS

QENERAL - This Is a Safety Class | instrument {provided
with terminal for protective earthing)

OPERATION - BEFORE APPLYING POWER verity that the
power transformer primary is matched to the available line
voltage, the correct fuse Is Inslalled, and Safety Precaulions
are taken [see the following warnings) [n addition, note the
instrument's enternal markings which are described under

"Safety Symbols."
WARNING I

oServicing Instruclions are for use by service-traned
petsonnel. To avald dangerous electric shock, do not
petform any servicing unless quallfied to do so.

oBEFORE SWITCHING ON THE INSTRUMENT, the
protective earth termimal of the instrument must be
connected to the pretective conductor of Lhe [mains)
powercord  The mains plug shall only be inserted in a
socket outlet provided with a protective earth contact The
protective actlon must not be negated by the use of an
extenslon cord (power cable) without a protective
conductor (grounding) Grounding one conductor of a two-
conductor outlet is not sufficient protection

ol this instrument is to be energized wvla an
aulo-transformer {for voltage reductlon) make sure the
common lerminal is connected to the earth terminal of the
power source.

o Any interruption of the protective (grounding) conductor
(Inside or oulsice the Instrument! or disconnecting the
proteclive earth terminal wlil cause a potential shock
hazard that could result in personal Injury

o Whenever it Is likely {hal the protection has been impaired,
the instrument must be made Inoperative and be secured
against any unintended operatlon

oQnly fuses with the required rated current, vollage, and
speclfied type (normal blow, fime delay, efc) should be
used. Do nolt use repalred [uses or short circulted
fuseheclders. To do so could cause a shock or fire hazard.

o Do not operate the Instrument in the presence of flammable
gasses or fumes. Operation of any electrical instrument in
such an environment canstitutes a definite safety hazard

o Da not Install substitute parts or perform any unauthorized
modification to the Instrument

o Adjustments descrived iIn the manual are performed with
powsr supplied to the instrument while protective covers
are removed  Energy avallable at many points may, If
contacted, result In personal injury.

cAny adjusiment, maintenance, and repair of the opened
instrument under voltage shoukd be avolded as much as
possible, and when Inevitable, should be carried out only by
a shilled person who is aware of the hazard involved.

o Capacltors Inside the instrument may still be charged even
It the instrument has been disconnected from Its source of

supply

SAFETY SYMBOLS

Instruction manual symbel The product will be

marked with Ihis symbol when it Is necessary for

the user to refer to the Instruction manual in order
to protect against damage to the product

5 Indicales hazardous voltages

1 Earth terminal {somefimes used In manual to

= indicate clrcuit common connected to grounded
chassis).

The WARNING sign denotes a hazarg It

WARNING calls attention lo a procedure, practice,

or the like, which, If nol correclly
performed or adhered to, could result In personal injury Do
not proceed beyond a WARNING sign untll the Indicated
conditions are fully understood and met

The CAUTION sign denoles a hazard It

E CAUTIBE:I calls attention 1o an aperating procedure,
-~ practice, or the htke, which, I not

correctly performed or adhered to, could result in damage to
or destruclion of part or all of the product. Do not proceed

beyond a CAUTION sign un!ll the indicaled conditions are
fully Lindetstood or et

$C1D934
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SECTION 1
GENERAL INFORMATION

WARNINGI

Service information included in this manual is for use of trained service
personnel.  To avord electrical shock, do not perform any service
procedures in the manual or do any servicing to the 54200A/D unless
you are quatified.

1-1, INTRODUCTION

This manual contains technical information concerning the installation, operation, programrming,
maintenance, and servicing of the 54200A and 54200D Digitizing Oscilloscopes. When information
concerns both models the system will be referred to as the 54200A/D.

1-2. MANUAL ORGANIZATION

Section 1, General Information. This section conta:ns a description of this manual and the
instrument.  This section also qives the specifications, general characteristics, operating
characteristics and recommended test equipment for the 54200A/D.

Section 2, Installation. This section explains how to prepare the 54200A/D for use.

Section 3, Front Panel Controls and Menus. This section familiarizes the user with the front panel
controls and menu structures of the 54200A/D.

Section 4, Front Panel Exercises. This section provides step-by-step exercises to familianze the
user with making measurements from the front panel of the 54200A/D.

Section 5, State Triggering with the 54200D. This section discusses the operation of the state
triggenng feature of the 54200D.

Section 6, Peripherals. This section provides information for making hardcopy prints of the
54200A/D display using a plotter or graphic printer.

Section 7, Remote Control Operation. This section discusses the remote operatian of the
54200A/D over HP-IB, including compatbility, remote/local modes, local lockout, learn and
calibration strings, and notation and definitions. This section should be reviewed before writing
programs for this instrument.

1-1
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Section 8, Programming the 54200A/D. This section provides programming instructions for the
instrument, including the instruction set, syntax diagrams, and other detalled programming
reference information.

Section 9, Performance Tests, This section describes both the self test capabilities of the 54200A/D
as well as the procedures for the full Performance Test.

Section 10, Adjustments. The B54200A/D requires several adjustments o restore specified
performance after some major repairs have been made. This section provides the necessary
adjustment procedures.

Section 11, Replaceable Parts. This section contains ordering information and a st of all
replaceable parts in the 54200A/D systern.

Section 12, Service. This secton contains disassembly and assembly procedures and
documentation and procedures for isolation and replacement of taulty circuit boards.

Service Group 12A, Power Supply. This secton containg block diagrams and component level
theory, troubleshooting and schemahc information necessary to service the 54200A/D power

supply.

Appendix A, Self Test Documentation. This section containg a brief averview of how the 54200A/D
self tests work and what portions of the 54200A/D circuitry they check.

1-3. INSTRUMENTS COVERED BY THIS MANUAL

Attached to the instrument is a serial number sticker. The serral number is in the form
0000AN0000. 1t 1s in two parts; the first four digits and the letter are the senal prefix and the last
five digits are the suffu. The prefix 1s the same for all wdentical 54200A or 542000 instruments; the
prefix only changes when a change is made to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument. The contents of this manual apples lo
instruments with serial number prefix{es) listed under SERIAL NUMBERS on the tile page. The
serial number is also displayed on the 542004/D screen when the SYSTEM Peripherals menu is
selected.

An instrument manufactured after the printing of this manual may have a serial number prefix not
listed on the title page. This unlisted senal prefix indicates the instrument is different fram those
described in this manual. The manual for this newer instrument is accompanied by a yellow
Manual Changes supplement. The supplement contains “change information" that explains how to
adapt the manual to the newer instrument,

In addition to change information, the supplement may contain information for correcting errars in
the manual. To keep this manual as current and accurate as possible, Hewlett-Packard
recommends that you periodically request the latest Manual Changes supplement. The
supplement 15 identified by the manual print date and part number, both of which appear on the
manual title page. Complimentary copies of this supplement are available on request.

Shown on the title page is a microfiche part number. This number can be used to order 4 X 6 inch
microfilm transparencies of this manual, Each microfiche contams up to 96 photoduplicates of the
manual pages.

1-2
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1-4, DESCRIPTION

The Hewlett-Packard Models 54200A and 52400D Digitizing Oscilloscopes are dedicated,
multi-channel, simultaneous, waveform acquiring digital storage oscilloscopes with full HP-IB
programmability, digitized waveform data output, and resident parametric  waveform
measurements

The 54200A/D is pnmarily for simultaneous single-shot measurements, however it will serve
many general purpose oscilloscope needs. The single-shot digital storage bandwidth is 50 MHz
{200 megasamples/second} with infinite store time and waveform data output. [t also provides
parametric information about the analog charactenstics of waveforms.

The 542000 has all the features of the 54200A with the addition of parallel and serial logic tngger
qualification capabilities. The 542000 includes 3 pods, each containing 8 bit + 1 parity bit + clock
organization.

Following is a list of key measurement features of the 54200A/D Digitizing Oscilloscope System:

* 200 megasamples/second sample rate, 50 MHz single-shot
bandwidth using post capture data interpolation.

Capture two channels simultaneously.

1 kbyte of acquisition memory per channel.

* 1 screen diameter of pre-trigger storage for display.

All front panel controllable parameters can be programmed via HP-1B.

» Pulse parameter measurement answers are provided.

TTL and ECL preset capabilities.

Aulo scaling.

Digital logic trigger qualification (54200D only).

1-5. ACCESSORIES SUPPLIED
The following accessories are supplied with the 54200,
54200A/D: Two Madel 10017A 10:1 divider probes.
One BNC ta probe tip adapter.
One 2.3 meter (7.5 ) power cord.

One Operaling, Programming, and Service Manual.

54200D (only): Three Model 102714 10-bit State Data Probes.

13
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1-6. SPECIFICATIONS -

Instrument specifications are listed in table 1-1. These specifications are the performance .
standards or limits against which the instrument 13 tested. Table 1-2 lists general
characteristics, not specifications but typical characteristics included as additional information

for the user.

Table 1-1. Specifications

MODELS 54200A and 54200D 12
VERTICAL {Channel 1 and 2)

Range: 40 mV to 40 V full-scale, continuously calibrated with two
digit resolution.

Galn Accuracy: 12% of full-scale. 3
Analog to Digital Conversion Accuracy (ADC):  *1.6% of full-scale. *

Qffset Accuracy:

Channel Range Offset Accuracy 3
40 mvV to 390 mV +1% of offset +5 mV .
400 mV to 40 V +1% of offset +50 mV

Dc Oftset Range/Resolution:

Channel Range Offset Range Offset Resolution
40 mV to 390 mvy 2 v approximately 1.2 mV
400 mv to 40 V 120 V approximately [2 mV

Voltage Measurement Accuracy (DC):
Single Curser (X or 0): Gain Accuracy + ADC Accuracy + Offset Accuracy

Dual Cursor: Gain Accuracy + 2 * (ADC Accuracy)
(X to O measurements on the same waveform)

Bandwidth (-3 dB):

bC coupled: dc to 50 MHz
AC coupled: 3 Hz to 50 MHz

1-4
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Table 7-1. Specifications (continued )

Transition Time: 7 ns maximum {10% to 90%).
Input Coupling: ac or dc.
input RC: 1 Mo +£2%, shunted by approximately 14 pF.

Maximum Input Without Disfortion: °

Channe! Range Input (dc + peak ac)
40 mV to 390 mV 2 V-
400 mV to 40 V 20 V

Maximum Safe Input Yoltage: 140 V (dc + peak ac).
TIME BASE (Horizontal)
Range: 50 ns to 10 sec full-scale (10 divisions), in a 1-2-5 sequence.
Time Measurement Accuracy: =2 nhs or %0.2% of Time Range, whichever
(Single and Dual Cursor) is greater, ©
DELAY (Time Ofiset)

Pre/Post-Trigger Range:

Time Range Pre-Trigger Range Post-Trigger Range
50 ns to & us Up to 5 us Up to 1 ms
10 ps to 10 s Up to 1 screen diam. Up to 260 screen diam.

PrejPost-Trigger Resolution: Adjustable in steps of 0.1 (cearse)
and 0.004 (fine) screen diameters.

Accuracy: t+1 sample clock peried.
TRIGGER (Analog)
Sources: Channel 1, channel 2, or External trigger input.

Sensthivity: 1/8 of full-scale,

1-5
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Tabie 1-1. Specifications (Continued)

Level Rangej/Resolution:

Full-scale Range Trigger Range Trigger Resglution
40 mV to 390 mv 2 v approximately 2.4 mV
400 m¥ to 40 V +20 V approximately 24 mvV
Level Accuracy: Trigger Range Level Accuracy
40 m¥ to 390 mV £2% 15 mV
400 mv 1o 40 V +2% +50 mv
External Trigger Input:
Bandwidth
Rise Time
Input Coupling Same as channel 1 and Z.
Input RC

Input Range
Maximum Safe [nput Voltage

MODEL 54200D (only) 12
STATE TRIGGER MODE

Clock Repetition Rate:

Single Phase: 25 MHz maximum witn single clock and single edge
specified: 20 MHz maximum with any ORed combination of
clocks and edges.

Multiplexed: Master-slave clock timing: master clock must follow

stave clock by at least 10 ns and precede next slave

clock by 50 ns or more.

Clock Pulse Width: =20 ns at threshoid.

Setup Time: 220 ns, the time data must be present prior to the
clock transition

Hold Time: O seconds, the time data must be present after the
clock transition
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Table 1-1. Specifications {continued)

STATE PROBES (10271A)

Input RC: 100k 2% shunted by approximately 5 pF at the
probe body.

Minimum (nput: 600 mV p-p.

Minimum Input Overdrive: 250 mV or 30% of input amplitude
whichever is greater.

Maximum Safe input: 40 V peak.
Threshold Range: -9.9 V to 49.9 V in 100 mV increments,
Threshold Accuracy: +2.5% 120 mV.

Dynamic Range: +10 V about threshald.

Notes

1. Specifications apply after a 30 minute warm up period.
S5ingle-shot reconstruction uncertainty = %1 ns.
{applies to Time Ranges of 50 ns through 2 us)
3. Specifications apply within £10°C of Auto-calibration temperature.
. Can bhe improved by averaging.
5. Maximum peak ac input voltage without distortion is 20 Vp-p
for frequencies greater than 20 MHz.
4. Dual cursor specifications apply for measurements made on the
same or simultaneously dcquired waveforms.

A% )

1-7



Model 54200A/D - General Information

Table 1-2. General Characteristics

REAR-PANEL BNC OUTPUTS

following output waveforms:

54200A/54200D

1. Constant low
2. Constant high
3, 2.000 kHz probe compensation source

edge must be used for compensation)
4. High on trigger
5. High on frame complete
6. High on acquisition set
54200D only
7. Pulse on state sequence true

8. High on state sequence true
9, Pulse on state master clock

POWER:
115 VAC: -22% to +10% (90 - 127 VAL).
230 VAC: -22% to +10% (180 - 253 VAC}.
Frequency Range: 48 to 66 Hz.
275 VA Maximum.
OPERATING ENVIRONMENT:
Temperature: 0 to +55°C (32 to 131°F}).

Aftitude: To 4600 meters (15 000 feet).

Victorean Model 440RF/C.

(If used without 500 termination, falling

X-RAY EMISSION: Less than 0.05 mr/hr measured with

One output BNL is located on the rear panel with TTL output levels,
is 22 V into 50 ohms: low {is 0.4 V inte 50 ohms.
programmed from the front panel oy remotely (via HP-IB) to provide the

This output may be

Humidity: Up to 95% relative humidity at +40°C (non-condensing}.

Vibration; Vibrated in three planes for 15 minutes each with
0.38 mm (0.015 inch) excursions at 5 to 55 Hz.

WEIGHT:
54200A: net 11.4 kg (25 Tbs): shipping 15.9 kg (35 1bs).
54200D: net 12.7 kg (28 1bs); shipping 21.8 kg (38 1bs).

High
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Tatie 1-2. General Charactersstics (Continued )

DIMENSIONS:

NOTES:

1.

Dimensions are for general

information only. If dimensions
are required for building special
enclosures, contact your HP field

engineer.

. Dimensions are in millimetres and

{inches).
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1-7. OPERATING CHARACTERISTICS .
Table 1-3 lists the Operating Characteristics. This is a summary of the 54200A/D's operating
capabilihes. Complete operating and programming instructions are contained in the 54200A/D

Qperating and Programming manual.

Table 1-3. Qperating Characterrstics

MODELS 54200A and 54200D

DIGITIZER

Digitizing Technique: REAL-TIME DIGITIZING; a1l data points are digitized
sequentially, at equal increments in time on each

acquisition,

Digitizing Rate: 100 samples/second to 200 megasamples/second
(determined by the time base range setting).

Resolution: 6 bits; 1 part in 64; effective resolution may be
increased by using data filtering/averaging.

Acquisition Record Length: 1001 samples {1000 intervals).
CHANNEL 1 and 2 INPUTS (Vertical} .
Probe Factors: 1:1, 2:1, 5:1, 10:1, 20:1, 50:1, or 100:1 probe
attenuation factors may be entered to scale the
probe tips.
Channef isolation: 50 dB from dc to 50 MHz.
TIMEBASE (Horizontal)
Expand Mode: X and O cursors can be used to window an area of
interest and expand it to full screen. Expansions of up to
20X can be obtained.
Reference Location: The reference point can be positioned at the
left edge, center, or right edge of the display.
The reference point is that point where the time
is offset from the trigger point by the delay time.
TRIGGER (Analog)

Level Range:

Track Mode: Maintains the same voltage range as the internal trigger
source selected {tracks either channel 1 or 2}).
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Table 1-3. Operating Characteristics (Confinued)

Adjust Mode: Vertical scaling of the trigger display channel may be

adjusted within specified ranges independent of the
internal channels (1 and 2} vertical scaling.

Internal Chl or ChZ Range Trigger Channel Adjust Range
<390 mV 40 mV to 4.0V
2400 mV 400 mV to 40 V

Edge: POsitive or negative slope may he selected for any source,

DISPLAY

Data Display Formats: One, two or four waveforms can be displayed

Display/Store Modes:

Nermat:

Accumulate: A1l successive waveform acquisitions are displayed until

Envelope:

Average:

Reference Lines: Two horizontal reference lines may be defined and

Graticules:

at the same time. They can be real-time inputs
Chan 1, 2, or Trigger dispiay) or stored waveforms
{from waveform memories 0, 1, 2, or 3} in any
combination.

The display is repetitively updated with each new waveform
acquisition.

erased. Erasure modes are manual, slow {after 64
acquisitions) and fast (after 16 acquisitions).

Provides a display of the running maximum and minimum
voltage at each sampte point for a repetitive input
waveform.

Provides a display of the average voltage at each sample
point for 4, 16, 64, or 256 user defined waveform
acquisitions. On each acguisition, 1/n times the npew data
is added to (n-1}/n of the previous value at each time
coordinate. Operates in a continuous mode.

displayed for each graph. Reference Tines may be
positioned in terms of voitage or percent of waveform
amplitude. When making automatic measurements, these
1ines indicate the upper and lower measurement
thresholds.

Full grid or frame with tic marks.
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Table 1-3. Operating Characteristics (Continued)

Cursors:

Waveform M

SETUP AIDS

Aufo-Scale:

Presets:

MEASUREMENT AIDS

Automatic Measurements: The following waveform measurements can be per-

formed automatically on real-time or stored
waveforms. The standard measurement thresheolds
are the 10%, 50%, and 90% points of the wave-
form. In the User Defined mode; voltages, per-
centages, or ECL and TTL presets may be used to
define the upper and ltower thresholds. Measure-
ments are continuously updated with each new
acquisition.

Frequency Duty Cycle
Period Delay

{+) Pulse Width Viamplitude)
(-) Pulse Width Vmax i mum?
Rise Time Veminimumsy
Fall Time Virms)

Two cursors (X and Q) are provided for making voltage and time
measurements on displayed waveforms. Both absolute and dif-
ferential values are provided. Dual cursor measurements can be
made between two points on the same waveform or between two
points on different waveforms,

emories: Four memories are provided for waveform sterage. Two
are non-volatile (0 and 1) and two are volatile (2 and
3). Labels may be assigned to each memory.

Pressing the Autu-Scale key causes the vertical and horizontal
ranges, offset and trigger level to be set appropriately to
display the input signals. Period, + pulse, - pulse, rising
edge, or falling edge may be selected as the horizontal dis-
play criteria. Requires a duty cycle of >1%, frequency >50 Hz,
and amplitude >20 mv p-p. Vertical, herizontal, and trigger
auto scaling functions may be selectively enabled or disabled.

Scales the vertical range, offset and trigger level to pre-
determined values for dispiaying ECL or TTL waveforms.

Alias Detection: An alias detection feature detects Nyquist aliasing

(less than 2 data points/period) and advises the user
via a message on the CRT.
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Table 1-3. Operating Characteristics (Continued)

SETUP MEMORIES: Four front panel setups {0 through 3) may be saved in
non-volatile memory, Labels may be assigned to each
setup.

PROGRAMMABILITY

A1l instrument settings and operating modes including automatic waveform
measurements may be remotely programmed via HP-IB {(IFFF-488). HP-1B
programming complies with the recommendations of IEEE Std. 728-1982,
"Recommended Practice for Code and Fermat Conventions".

HARDCOPY QUTPUT

The CRT display (including menus) can be transferred directly to HP-GL
compatible digital plotters and raster graphics printers. The
peripheral used must have listen-only mode.

MODEL 54200D (0nly)
STATE TRIGGER MODES '

State Only: Triggers waveform acquisition immediately after the state
sequence specification has been fulfilled.

State Arms Analog: Arms the analog trigger when the state sequence
specification has been fulfilled.

ASSIGNMENT
State Modes:

Normal: State patterns up te 27 channels wide may be defined as trigger
qualification. Up to four unique state patterns can be
qualified on in a user defined sequence.

Quailified: GState sequence search does not begin until after the
"Qualify" clock has occurred. The slave clock is
defined as the "Qualify" clock.

Missing bit: Pre-defines the last state in the sequence specification
to detect a missing bit in a string of serial data and
triggers the acguisition.

Extra bit: Pre-defines the last state in the sequence specification
to detect an extra bit in a string of serial data and
triggers the acquisition.




Model 54200A/D - General Information

Table 1-3. Operating Characteristics (Continued }

1.

SEQUENCE

Resources: Four user-definable terms (a,b,c, and d) plus the absence of

of these terms, Any State or No State may be used in any
combination. A term is the AND combination of bit patterns
in each label. Each term can be the combination of up teo
eight user defined labels. Terms may be used as often as
desired.

Trigger: Up te four resource terms may be used in any sequence to

establish the state trigger specification. The last term in
the sequence may use up to four resource terms in an ORed or
ANDed format.

Occurrence: Occurrence of the last event in the sequence may be specified

up to n = 59999,

Restart: One to four resource terms may be used in an ORed condition for

a sequence restart condition.

State Trigger Modes use HP Model 10271A probes for state inputs.
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1-8. RECOMMENDED TEST EQUIPMENT
Table 1-4 lists the equipment required to adjust and troubleshoot the 54200A/D. Other

equipment may be subslituted if it meets or exceeds the critical specifications given in table 1-4.

Table 1-4 Recommended Test Equipment

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED USE*
MODEL

Oscilloscope Bandwidth: 275 MHz HP 1725A T
Desktop Controller § HP Series 200 with HP 9826/36 AT

BASIC 2.0 Operating System

HP-IB Interface
Signature HP-IB controllable, with DVM HP 5005B AT
Multimeter Range: -50 V to +50 V OC

Accuracy: £0.5%
Function Generator Frequency: 1 mHz to 50 MHz HP 8116A P,A
Pulse Generator Bual channel HP 8161A P

Repetition rate: 100 MHz

Transition time:

1.3 ns, variable

Amplitude: 5 volts

Basic timing accuracy: €3%
RF Voltmeter Accuracy: 3% at 50 MHz HP 3406A P
Time Mark Generator| Time marks: 2 ns to 0.5 s Tektronics P

TG501

Dc Power Supply Range: z100 mV to £ 5 V HP 6111A P

Accuracy: #0.1%
50 Obm Termination | Accuracy: =1% HP 10100C P
Blocking capacitor 0.18 uF, 200V HP 10240B p
500 Sampling Tee HP 11063A P
54200A/D Product No Substitute HP Part No. PLA,T
Support Kit 54200-69501
* P=Performance Testing, A=Adjustments, T=Troubleshooting

1-15/(1-16 blank)
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SECTION 2
INSTALLATION

2-1. INTRODUCTION

This section contains the inibial operation informatron for the Model 54200A/D. included are power
and grounding requirements, operating environment requirements, cleaning methods and starage
and shipment requirements.

2-2. PREPARATION FOR USE

2-3. POWER REQUIREMENTS. The 54200A/D requires a power source of either 115 or 230 VAC
-22% to +10%, single phase, 48 to 66 Hz; 275 watts maximum.

o b

f CAUTION }

VSR
The instrument may be damaged if the Ling Voltage Select Switch
1§ nat properly set to match the mput voltage.

2-4, LINE VOLTAGE SELECTION. Before turning ON the instrument verify that the Line Voltage
Select Switch on the rear pane! matches the input ine voltage. The 6 Amp fuse installed sabisfies
both voltage setlings of 115 and 230 VAC

2-5. POWER CABLE. This instrument is equipped with a three-wire power cable. When
connected to an appropriate AC power cutlet, this cable grounds the instrument cabinet. The type
of power cable plug shipped with the instrument depends on the country of destination. See figure
2-1 for option numbers of power cables and plug configurations available. Part numbers for each
cable option are listed in the replaceable parts section of this manual.

OPTION S&2 ELROPEFN PTIoN 912 DEMP¥FRE | OPTION 908 SHITZERLAND | oPTEON STD. LL §. < CANADA
CRELE" HP 812@8=169¢ CONTINENT | CRBLEr WP A120-2457 CABLE® HP B|20-22%6 CABLE® HP §120-1521
A >,
Ny
S{alrs
25av OPERATION 22@v OPCRATION 258v OPERATION 125V OPERATION
CPTION Fa1 ASSIAAILIA | OPTION 904 U.5..CANADA | OPTIOH 980 UNITED kINGDOM
CRBLEn WP BI20-0636 HER TEALAND | CRBLEx HP B120-86368 CRBLE® MP 8128-1M33
2sav opoeRTlod 230 QPERATION 230v OFERATION

Figure 2-1 Power Cord Configurations

2-1
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2-6. OPERATING ENVIRONMENT
The operating environment is noted in table 1-2. Note should be made of the non-condensing

humidity limitation. Condensation within the instrument can cause poor operation or malfunction,
Protection should be provided against internal condensation.

The 54200A/D will operate to all specifications, within the temperature and humidity range given in
table 1-2. However, reliability 1s enhanced by operating the instrument within the following ranges.
Recommended Temperature: 20 ta 35°C (68 to 95°F)

Recommended Humidity: 20 to 80% non-condensing
High temperature/humidity combinations should be avoided.

2-7. CLEANING REQUIREMENTS
When cleaning the 54200A/D, CAUTION must be exercised on which cleaning agents are used.

USE MILD SOAP AND WATER. If a harsh soap or solvent 1s used, the water-base paint finish
WILL BE damaged.

e

{ CAUTION

i A

BE CAREFUL when clearung the keyboard. Water can damage the
keyboard crreurtry if it seeps under the keys

2-8. STORAGE AND SHIPMENT

2-9. Environment

The instrument may be stored or shipped 1n environments within the following limits:

Temperature: . ....... e .. 40°C to +75°C
Humidity: ............. ... .coon... Up to 90% at 65°C
Altitudez .............. Up to 15 300 metres {SO 000 Feet)

The tnstrument should also be protected from temperature extremes which cause condensation
within the instrument. Condensation within the instrument may cause malfunction if the
instrument 15 operated under these conditions.

2-2
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2-10. Packaging

2-11. TAGGING FOR SERVICE. If the instrument is 0 be shipped to a Hewlett-Packard office for
service or repair, attach a tag showing owner (with address), complete instrument serial number,
and a description of the service required.

2-12. ORIGINAL PACKAGING. If the original packing material 1s not available or is unserviceable,
material 1dentical to those used in factory packaging are available through Hewlett-Packard offices,
If the instrument is to be shipped to a Hewlett-Packard office for servicing, attach a tag showing
owner (with address), model number, complete instrument serral number, and a description of the
service required. Mark the container FRAGILE to ensure careful handling. In any correspendence,
refer lo the instrument by model number and serial number.

2-13. OTHER PACKAGING. The following general instructions should be used for repacking with
commercially avallable materials.

a. Wrap instrument in heavy paper or plastic

b Use a strong shipping container. A double-wall carton made of 350 Ib. test material is
adequate.

¢. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inch) thick around all sides of
the instrument to provide firm cushioning and prevent movement nside the contaner.
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.

2-3/(2-4 blank)
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SECTION 3
FRONT PANEL CONTROLS AND MENUS

3-1. INTRODUCTION

This chapter will help familiarize the user with the front panel operation of the 54200A/D Digitizing
Oscilloscope. Figure 3-1 is the front panel of the 54200A/D shawn with numbered callouts for
groups of keys The function of each key is described In the lollowing paragraphs. Figure 3-2 15 a
menu tree descnbing the row of six menu keys at the top of the 54200A/D keyboard. These menu
keys are described in detail later in this section.

3-2. KEYBOARD

The keyboard has 39 keys, 37 of which serve two ar more functions. These secondary functions
are accessed by pressing the BLUE shift key ). When the shift key 1s pressed and achve,
"SHIFT" is displayed n the upper right corner of the display. For some functions the shift key wili
stay active until pressed a second time. Other functions automatically turn off the shift key to
facilitate further user keyboard entries.

FIELD ; CURSOR Arrow Keys )

The field arrows move the blinking field cursor from field to field within the menus displayed on the
CRT. When waveform display cursor functions are selected, the arrow keys move the X and O
wavetorm cursors. The left and right arrows move the X and O cursors honzontally along the
waveform, and the up and dewn arrows move the X and O cursors from one graph te another if
more than one graph 1s displayed.

NEXT[ 1/ PREV[ ]/ FINE Keys

The NEXT[ ] and PREV[ ] keys cycle through choices within the field that conlains the blinking
cursor. In a numeric figld, the NEXT| | key increments the selection while the PREV[ | key
decrements the selection. The shifted funclion of NEXT[ ] and PREV] ] provides a FINE increment
or decrement i numeric fields.

INSERT / DELETE / GLEAR ENTRY / DON'T CARE Keys (@

The INSERT key 15 used for adding selection fields in the TRIGGER-STATE menu on the 54200D
onty, and is used for some self test and calibration routines on the 542C0A/D

The DELETE key removes the same selection fields from the TRIGGER-STATE menu on the
24200D only. When automatic measurements are displayed, the DELETE key removes the
measurement highlighted by the bhnking field cursor.

The CLEAR ENTRY key returns the selected field to the default power up condition. it remaves all
characters from a selected LABEL field and removes automatic measurements the same as the
DELETE key.

The DON'T CARE key enters a space in a LABEL field or is used for entering logic levels in the
TRIGGER-STATE menu (542000 only).
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Figure 3-1. Front Panel Controls

COPY., ERASE, SAVE, and RECALL Keys

The COPY and ERASE keys operate only on the waveform graphs. The COPY key copies the
contents and scale factors of graph 1, 2, 3, or 4 to a second graph (1, 2, 3, or 4). The ERASE key
removes all waveform information from the specified graph (1, 2, 3, or 4}.

The SAVE and RECALL keys operate on waveform graphs in memory or on insirument setups in
memory. SAVE stores a waveform graph or instrument setup to a specified memory {0, 1, 2, or 3).
RECALL I1s used to recall a waveform previously stored in memory and display it on a specified
graph or to return the instrument controls to a previously saved setting. Instrument setup
memories are all nen-volatile. Wavelorm mermories 0 and 1 are non-valalile and memories 2 and 3
are volatie.

Numeric Entry / Units Keys (3

Numeng entry keys 0 through 9, decimal peint, and CHS (¢change sign) are used when entering
Jabel names n LABEL fields or are used to enter numerical data in numeric fields. When entering
data in numenic fields, the desired number is hirst keyed in followed by the appropriate units factor
{sec, msec, usec, nsec, Volt, or mv). When the CHS key s pressed when entering a label, a minus
sign will be inserted. The CHS key may be used to loggle the sign (positive or negative) when
entering voltage offset, trigger level, and delay time, or can toggle the sign on and off after the
numeric field has been entered.

3-2
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RUN / STOP / RESUME Key )

The BRUN/STOP key is a toggle funchon that will either start or stop acquisition depending on the
previous condition. When RUN 1s selected the acquisition starts from scratch and no previous data
1s displayed. When the shifted function RESUME is selected, acquisition resumes from the point
when acquisition was terminated in the average, envelope, or accumulate modes. If RESUME is
selected when the instrument 1s actively acquiring data (RUN selected), acquisition will stop

AUTOSCALE, ECL, and TTLKeys )
These keys are used to scale the instrument controls. AUTOSCALE selechively searches for and

scales the vertical, tngger, and timebase sections together or each seclion may be scaled
independent of the others.

ECL and TTL keys are used to set Channel 1, Channel 2, and the trigger to range and offset values
appropriate for probing ECL and TTL logic levels.

CHANNEL 1/CHANNEL 2 TRIGGER
Range Offset Range Level
ECL 2.0V -1.0V 2.0V -1.3 V
TTL 6.0V 2.5V 6.0V 1.4V

LocALKey B

LOCAL 15 the shifted function of the ECL key. When LOCAL 15 selected the 54200A/D returns lo
the local mode If being remotely controlled by a cormputer,

HARDCOPY Key )

HARDCOPY is the shifted function of the TTL key. When HARDCOPY is seleclted the entire screen
display 15 output to a plotter or printer. The HP-IB address mode specified on the SYSTEM
"Peripherals” menu must be set to "Talk-Only" mode. The hardcopy device may be specified as
printer or plotter on the same menu  The printer or plotter connected to the 54200A/D must be in
the "Listen-Only" mode.

Alpha Characters @ @ (10

The alpha characters (A through Z} are all shifted functions and are used to define labels on
graphs, setup memones, waveform memories, and state trigger fines (34200D only). Alpha
characters G through Z share keys with other shifted functions. The 54200 determines if the alpha
function should apply or it the other secondary function should apply depending on the selection
field being modified.
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3-3. CURSORFUNCTIONS B8 8 0O

The 54200A/D has an X and an O cursor that can bhe moved about on the waveform displays. All
waveform cursor functions are accessed in the SHIFT mode. keys X, Q, and X&O select the aclive
waveform cursor or cursors. Cursor functions such as movement, expansion, or jump to edge
operate only an the active cursor.

The cursor VALUES key is a toggle funchion which changes the left-hand side of the display from
graph labeling nformation to cursor measurement information and vice versa.  Cursor
measurement information displayed is

Active cursor

Voltage at cursor X

Time al cursar X from tngger point

Voltage at cursor O

Time at cursor C from trigger point

Delta voltage between cursor X and cursor O
Delta time between cursor X and cursor O

The cursor EXPAND key expands to full screen the section of the waveform between the X and the
O cursors. The cursor NORMAL key retums the waveform to the onginal time scale factor. When
a waveform is expanded, a small arrow 15 displayed at the outside of the upper left edge of the
graph. An arrow pointing to the left indicates that data to the left of the cursors of the unexpanded
graph is not being displayed. An arrow pointing to the rnight indicates data to the nght 15 not
displayed, and an arrow painting both directions indicates data to the left and lo the right 15 not
being displayed.

If the X and O cursors are on different graphs and X&Q is made active, EXPAND will stretch both
graphs to the same scale factor. If the X and the O cursors are on different graphs and X is made
active, the section of the graph belween the X cursor and the right-hand side of the graph will be
expanded. If X and O are on different graphs and O is made active, the section of the graph
between the O cursor and the left-hand side of the graph will be expanded.

The —EDGE key will jump the active cursor to next edge to the left of thal cursor. The EDGE—
key will jump the active cursor to the next edge to the right of that cursor. The X cursor will jump
to the data pomnt nearest to the crossing of the lower threshold and edge of the wavetorm. The O
cursor will jump to the data point nearest to the crossing of the upper threshold and edge of the
waveform. The thresholds are defined in the STATUS "Measurement” menu
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3-4. MEASUREMENT FUNCTIONS

Twelve automabic pulse parameter measurements may be made from ihe keyboard on any
specified graph These measurements are:

FREQ - t/period

PERIOD - time from first edge to next ke edge
+WIDTH - 4pulse width

-WIDTH - -pulse width

RISE - nisetime

FALL - fall time

DUTY - duty cycle

DELAY - delay from first edge on one graph to first edge on another graph
Vampl - voltage amplitude (0 to 100%;)

Vmax - absolute maximum voltage

V min - absolute rmmmum voltage

Vims - rms voltage

All tming measurements except frequency and penod are threshold dependent. Standard
thresholds may be used or user-defined thresholds may be specified in the STATUS
"Measurement” menu.

Up to 3 time measurements may be displayed an the upper left partion of the display and up to 3
voltage measurement may be displayed on the upper nght portion of the display. These
measurements are updated each time the 54200A/D acquires new data.

3-5. KEY-DOWN POWER-UP RESET

Halding any key down during power-up will preset the 54200A/D to a predetermined condition,
Hold the key down tong encugh for the power-up tune to be completed.

3-6. MENU KEYS @D

The row of six keys at the top of the 54200A/D keybeard are menu keys that define the CRT
display. The menu keys are toggle keys--pressing a menu key causes the menu to be displayed;
pressing the menu key again clears the menu and restores the normal trace display for the current
operating state.

Menu keys SYSTEM, STATUS, and DISPLAY {and TRIG for 54200D only) have submenus. The last
selected submenu I15 displayed when the menu key 15 pressed. The field select cursor 15 reslored
to the same location as the last time the menu was accessed. When power is applied to the
54200A/D, the last menu o be displayed before power off 1§ the first menu to be displayed at
power on and the field select cursor is placed at the beginning of the first field.

The menu maps for the six menu keys are shown in the following figures
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The SYSTEM menu allows the user to execute automatic calibration, execute self-test utilities, and
configure peripherals. The SYSTEM menu has three submenus--Peripharals, Calibration, and Self

Tests as shown in the SYSTEM menu tree in figure 3-3.

SYSTEM——[Peripherals]——HP-1B Address Mode:—I:[Addressable}———[O—Bl}

—FKear Panel BNC:——]

—{calibration]-—Execute Calibration—

L—TSelf Tests]—Execute Test———-{::

# 542000 only

[Talk Oniy]

—Hardcopy Device is:—I:[Printer]

[Plotter]

Constant Low 1
Constant High ]

Probe Compensation (2 kHz) ]
High on Trigger ]

High on Frame Complete ]
High on Acquisition Complete]
Pulse on State Sequence True]
High on State Sequence True ]
FPulse on State Master Clock ]

L Beeper is: [on]
e T o)

] A11 Gain/Offset

] Chl Gain/Offset

] Ch2 Gain/Offset

] Trig Chl Gain/Offset
] Trig Ch2 Gain/Offset
] Trig Ext Gain/0ffset
] Delay cal

] Default Offset Cal

] pefault Gain Cal

] Default Delay Cal

] CPU/Memory
] Acquisition/Trigger
] Ingut

—rree

«
*
*

Frgure 3-3. SYSTEM Menu Tree
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SYSTEM PERIPHERALS SUBMENU {Figure 3-4).
communicate with other instruments/contrallers via HP
BNC connector, and selects beeper mode.

This menu sels up the 54200A/D to
-1B, controls the output of the rear panel

Syztem Specificetion 513

]

[ Peripherals

HP-TE Addrez= Mode: [NENEBETVIEE
Hardcopy De nce 1 (NSRS

Panel EMC:

Pesr [ Probe Compensat

Bezper 1:z:  [NSIEEEN

Firnware Ferizion: HAZSLL

Ser1sl lumber: 2432A000SZ

tuz: Heguired Frame QU479
TALE onLYy

Muzt Be i1n LISTEH OHLY Mode

on ¢ 2 kHz > 1

i

Fraure 3-4. SYSTEM Peripherals Submenu
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HP-IB Address Mode. To use the 54200A/D with a contraller, set the HP-1B address mode to
Addressable with the NEXT[ ]/PREV[ ] key and select the desired address by using the numernc
keypad. To use with a printer or plotter, set the address mode lo Talk Only with the
NEXT[ |/PREV[ ] key.

Hardcopy Device is. To use the 54200A/D with a printer or plotter, set the HP-IB address
made to Talk Only with the NEXT [ JPREV] ] key, set hardcopy device to Printer or Plotter as
desired, and then set the address on the printer or plotter to Listen Only. Press the
HARDCOPY key (SHIFT TTL) to output the 54200A/D screen contents 1o the printer or plotter,

Rear Panel BNC. The output of the BNC on the rear panel can be programmed for six
possible conditions for the 542004 and nine conditions far the 542000 All outpuls are a TTL
level Into 50 chms, although the seif-tests and calibration procedures will operate without the
50-chm termination. Select the appropriate output by pressing the NEXT[ JPREV[ | key. The
possible outputs are:

* Constant Low - The output is held at a logic 0. This is the default condition when a
key-down power-up reset 1s executed.

* Constant High - The output is held al a logic 1.

* Probe Compensation (2 kHz) - Thus output I1s a 2-kHz square wave used for probe
compensalion. [f the signal 15 used without a 50- ohm termination, the falling edge must
be used for compensation,

» High on Trigger - This output latches high when the 54200A/D receives a tngger.

» High on Frame Complete - This output goes high when the 54200A/D stops
acquiring data for one frame.

* High on Acquisition Complete - This output goes high when the desired number
of averages {4, 16, 64, or 256) has been attained

* Puise on State Sequence True [54200D only) - This selection gves pulse output
whenever the state sequence sequence is found.

* High on State Sequence True (54200D anly) - The output goes high when state
secuence provides a trigger for the 54200D.

* Pulse on Stalte Master Clock (542000 only) - A 20 ns pulse 185 output when the
specified state master clock occurs.

Beeper is. This selection turns the audible warning beeper on or off by pressing the
NEXT[ [/PREV[ ] key.
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SYSTEM CALIBRATION SUBMENU (Figure 3-3) This submenu allows the user to execute
automatic gain and offset calibration for Channel 1, Channel 2 and Trigger (Channel 1, Channel 2,
and External}, and Delay calibration. A rear-panel swiich protects the calibration factors from
inadvertent changes. This switch must be set to the unprotected position before executing
automatic calibration. Error message "Cal RAM Write Protected” will be displayed if calibration 1s
attempted with the switch in the protected position.

Syztem Specificstion____________ Statuz: Acguiring Frame OOSH9_
TALE Ol

Calibration 1

E.ecute Calibration i

. HLL Gain Dffcet
Chl Gairm Mffset

- Che Gain-Offzet

: Trig Chl sin Off:et

¢ Trig Che Gain Offzet
Trig Evt 3a1n Offset
Delay a3l
Default DOffest L3l

. Default Gain Cal

. Default Delay a3l

-1 TN e Mo —

Frgure 3-5. SYSTEM Calibration Submenu.

Calibration 0 calibrates gain and offset for Channel 1, Channel 2, and ali trigger paths. Individual
gain and offset calibration for a channel or trigger may be executed by choosing 1, 2, 3, 4, or 5.
Calibration 8 calibrates delay and calibration 7, 8, and 9 set default calibration factors. A normal
calibration would require calibrations 0 and 6 {o be executed. Calibrations 7, 8, and 9 are used for
factory setup or would be used after a major repair to the instrument for initial setup procedures.

Calibration 0 takes about one minute to execute. To initiate this or any other calibration, move the
blinking field cursor to the Execute Calibration field and enter the appropriate number from the
numeric key pad. Folow the directions on screen and watch the status line at the end of the
calibration to see if the instrument calibrated successiully.

Calibration 6 executes in about 20 seconds. Enter the number 6 from the numeric keypad and
follow the directions printed on screen.

Any calibration features that require connecting the rear panel BNC to a front panel BNC do not
require the signal be terminated with 50 ohms.
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SYSTEM SELF TESTS SUBMENU. (Figure 3-6). The self-test menu allows the user to verify that
more than 90% of the 54200A/D circuilry 15 funchioning properly. Self test 0 checks out the
microprocessor board and takes about five seconds to execute. Self test 1 checks portions of the
acquisition system and the state trigger (542000 only) and execules in about ten seconds. Self
test 2 checks the rest of the acquisition system including the analog signal path and takes about
15 seconds to execute

To initiate any of the self tests, move the blinking field cursor to the Execute Test field and enter
the desired test number from the numeric key pad. Follow the directions displayed on the screen
for each test,

Sysztem Specification____________ Statuz: Heguiring Frzme DORQ30
THLE oLy
[ Selt Tests

E ecute Tezt §

8 CPU Memary
L ¢ Acquistion Trigoer
c o Input

Figure 3-6. SYSTEM Self Tests Submeny
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3-8. STATUS Menu

The STATUS menu consists of a tabular presentalion of all of the instrument settings, threshold

definitions, and waveform and setup memory allocation.

The STATUS menu has three

sub-menus--Configquration, Measurement, and Memory as shown in the STATUS menu tree in

figure 3-7.
STATUS—Configuration—r—Data Fi]ter—‘:[OFf]
[on]
—Setup Label xxXXxxxXxx%x
——Channel Settings
—Timebase Settings
L—Trigger Settings
—Measurement—[standard
User —Graph 1 [Per‘cent]—[Upper[SS 99]
Defined [—-Graph 2 Lower{01-45]
—Graph 3 [TTL]
—Graph 4 [ECL]

—Memory

— +Width=AT from

— -Width=AT from }

[Vel ts]—[Upper' xXxx

Lower xxx V

Delay=AT from {I] -
Ieql ]
——Setup Memories 0
_1_
_2_
3

[Lower ] to | Lower
[Middle] to | Middle
[Upper ] to | Upper
[Lower ] to ! Lower
[Middle] to Middle
[Upper ] to t Upper

[Lower ] toI[ ] [Lower]

-[Midd]e]{ [1]° [Middie]

“[Upper ] [Upper ]

Protect—[Yes]
—[[ND

—Label xxXXXXxXXXXx

1

2

——HWaveform Memories EG

3—

f rotect—[{:‘gs]

—abel XXXXXXXXXX

Figure 3-7. STATUS Menu Tree
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STATUS CONFIGURATION SUBMENU (Figure 3-8). This submenu provides a display o view all of
the channel, time, and tngger setups. The setups may be changed in this menu or may be
changed by going to the specific channel, time or trigger menu. In addiion to setup information,
the configuration submenu contains a data filter, labels for setup, channel, and trigger, and an alias
test.

EYERATENN [ (ot i qurat ion )| Statuz: Acquirimeg Frame DL19G_
TALE OHLY
Data Filter Setup Label [EEERIS

Channel Timebscse
Input 2 Sampling @ 1.080 MH=z

Pange Mode [ Auto 1
ffzet / Pange
Lahel Deiauy

[ ]
Caupling C1:11 [1:1 Peference [HESEEER
Store Mods [0 ] Alis= Te:t [{SETPEERE

Auto Scale NEISTEEE

* Pefer 1o State Trigger MMenusz
for Assignment and Seguence

Futo Scsle [NSEEYECER
(BRI Store fode [HEESTEFEER
T.B v Coupling fdc] [ 1:1 1

Figure 3-8 STATUS Configuration Submenu

Data Filter. At time ranges of 5 ys and slower, the data may be put through a digital filter to
improve the data resolution to seven bits, The data filter field toggles either on or off. At time
ranges faster than 5 us, the data is always put through a digital reconstruction filter that provides
seven-bit resolution. Togghing the data filter control at these faster ranges has no effect. To look
at the raw data al time ranges fasler than 5 us, go to the 5 us range, turn off the data hiter, and
expand the graph using the cursar EXPAND key

Setup Label. Each instrument setup may be labeled for future reference. This label is also shown
in the STATUS Memory submenu if the setup has been saved.

Channel and Trigger Channel Labels. Each inpul channel may be labeled to provide a signal
recagnition aid. These labels are shown in the graph labeling area when waveform graphics are
displayed.

Alias Test. The alas detection circuit warns to user when the digitizing rate is too slow lo
reconstruct the input signal accurately An aliased waveforrn can look like an untnggered display.
Without ahas detection, much time can be wasted trying to trigger an oscilloscope that is already
triggering perfectly. Alias detection warns the user of the ahased condition so that the digitizing
rate may be increased.
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The sample rate may be increased by manually adjusting the time range to a shorter lime window
or by performing a iime Auto Scale. The time Auto Scale will always select a digitizing rate fast
enough to avoid aliasing.

Alias detection is performed only on the trigger source. Alias detection compares the trigger
frequency to the digitizing frequency Using the Nyquist criteria, 1f the trigger frequency exceeds
1/2 the digitizing frequency, the alias warning is displayed. The trigger frequency is determined
abaout the trigger level, thus it typically 15 the fundamental frequency and will not detect aliasing in
the rnnging of a pulse Alias detection works best on repetitive signals and does not always delect
aliasing in a single-shot burst.  Alias detection is not active at the 200 Megasample/second
digilizing ranges; the system 1s bandwidth limited to 50 MHz to reduce the risk of aliasing.

STATUS MEASUREMENT SUBMENU This submenu specifies the thresholds used in making
aulomatrc measurements and for the edge-ind ¢ursor operations. Standard predefined threshold
definitions may be selected, or user-defined threshalds may be specified in percentages, voltages,
or veltages preset for TTL or ECL logic levels.

Standard (Figure 3-3). In standard measurement mode all four graphs are set to 10% for lower
threshold, 50% for middle thresheld, and 90%: for upper threshold. Pulse widths and delay are
measured from the middle (50%).

EIESIEER | Meosurement ]| Stztuz: Hocguirimg Frame OOS49_
THLE arLy
(Il Standard
Threszholdz: Graph 1 1t zph 2 araph 3 raph 4
Upper 80 ElS a0 =0
Middle bt cAa =0 s |
Lower 1d g 16 10
Definitionz:  Hn Edge 1.1+ MUST Croz:z Both Upper and Lower
Freg = | Per1ad
Periad = .T. Firzt I Ihiddle to fe t Lil & Edge
+ Width = T, First T IMiddle to fe-t | IMiddle
- bidth = _T, Firzt | Iiddle to He=t T Ihddle
Pize = =T, First I Lower to Upper
Fall = _T. First | Upper to Lower
Duty = + Width  Per.od
Delay = aT, Firet 1 Middle to First T IMddle
Voampl = -¥, 1BO0 " - 0 ° Using Histogram
V ma = Hbhzolute Iz -1mum Veltage
Vomin = Abeolute Minimum Yaltage
V rms = Poot lMesn Sngusre Yoltzge 0 er 1 Period

Figure 3-9. STATUS Measurement Standard Mode Submenu



Model 54200A/0 - Front Panel

User-Defined (Figure 3-10). LLower and upper thresholds may be defined for each individual graph
in percentage, voltage, or pteset voltages for TTL and ECL iogic levels. Middle thresholds are set
to the average of the uppet and lower thresholds after the upper and lower thresholds have been
sel. Lower percentage thresholds may be set from 1 to 45 percent, and upper percenlage

thresholds may be set from 55

to 99 percent.

The thresholds for making pulse width and delay measurements may be specified as lower, upper,
or middie threshold Delay measurements may specify either nsing or falling edge.

Threzholds:
Speoify a:
Upper
Micedle
Lower

Definition:z:

Staty: [NEEEENE

RCOEW[ | Jser Defined 1

THLE oLy

Graph | Graph 2 arzph 3 Graph 4
[Fercent L Volts Ml T7L 1l ECL ]
Bl ° 2w Lol
8] o.0g v 1.4 W -3 v
. 3.e0n -1.45 v

An Edge 0,1 MUST Cross Both Upper and Lower

Freg = 1  Perind
Feriod = _T, Fir:t T Middle to He t Lil'e Edge
+ lidth = T, First 1 ta fe t | Upper
- bhdth = _T, First | io Me t 1 Lower
Pize = _T, Fir:t 1 Lower to Upper
Fall = _T, Fir:t | Upper to Lower
Duty = + Lhidth Per1od
Oelay = _T, First ta Fur=t
Moampl = oV, 1B0 . -0 Uzing Histaogran
Y m3- = Abzolute Mz 1num Yaltage
Y omin = Hhzolute Minimum Yaltage
W orms = Poot [lzan Square Yoltage O.er 1 Period
Figure 3-10. STATUS Measurement User-Defined Mode Submenu
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STATUS MEMORY SUBMENU (Figure 3-11). This submenu provides a display to label instrument
setup memories and waveform storage memaries and allows these memories to be protected from
being nadvertently overwritten. The waveform memories show the storage mode the instrument
was in when the data was put into memory: normal, average, envelope, or no data. No data
indicates the memory is empty.

All four setup memaries are saved (non-volatile) on power down and are saved when a key-down
power-up reset is executed. Only the first iwo of four waveform memories (0 and 1) are saved on
power down and no waveform memaries are saved on key-down power-up reset,

Statuc Status: Acquiring Frame 01181
THLE LY

Setup Memaries ¢ Al are Hon-wolatile

# Protect Label

0. STRPT

111

—

3: ]
Waveform Memorries + 0 and | are Hon-:olatile

¥ Protert Label Store Mode

O: Enwelope

L: HAverage

2 Mo Dats

3 Ho Dsta

Figure 3-11. STATUS Memory Submenu
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3-9. DISPLAY Menu.

The DISPLAY menu allows the user to define how the graph area is displayed. The DISPLAY menu
tree is shown In figure 3-12, An example DISPLAY menu is shown in figure 3-13.

DISPLAY——-=Graticule Type [Frame]
E[Grid ]

—MNumber of Graphs [1]
[2]
[4]

—Reference Lines [0Ff]
[on]

[Define]* [Percent}—[55-99 (Upper)
[Volts] 01-45 (Lower)
E{ECL]
[TTL]

L—Accumlate Mode [Disabled]
[Fast}*+
[STow]**
[

Manual]#*

* Accumulate Mode must be disabled before reference lines can be enabled or cdefined
*#* Reference lines must be off before accumulate mode can be enabled.

Figure 3-12 DISPLAY Menu Tree

Graticule Type. Selecting frame graticule type removes all gnid lines from the interior of the graph
area. A grid graticule type puts an 8x10 gnid in the graphics area.

Number of Graphs. One, two, or faur graphs can be selected to be displayed. The graphs may be
Channel 1, Channe! 2, Trigger, or Memory O through 3 and may be in any order. The top graph is
always graph 1. The graph labels are to the left of the displayed waveform any time the cursor
values are not displayed.

Reference Lines. This function displays upper and lower thresholds used in automatic
measurements on each graph that contains waveform data. When off, the reference ines are
removed. When on, the reference lines are displayed When in the define mode, the reference
lines are displayed and the reference threshold values are displayed to the left of each graph when
the DISPLAY menu is selected. If the STATUS Measurement menu is in the user-defined mode,
the values may also be adjusted from this area. The accumulate mode must be disabled befare
reference lines can be enabled or defined.
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Drzplaw oo __ Statuc- Hoquiring Frame Dl242-
THLE COHLY
Graticule Tupe Feference Lirne: [INCEGEEN
Humber of 1araphs Accunlate PMode [NEERIEEER]
r aph ENELV AR -3 140 100 pe-di 0,000 =
1 IR L_— ——— e

Figure 3-13 Exampfe DISPLAY Menu

Accumulate Mode. The accumuiate mode displays the present acquisition an screen along with all
previous acquisitions. The accumulate mode can be selected to erase automalically after 16
acquisitions (fast), after 64 acquisitions (slow), or manual erase. To manually erase an individual
graph, press the ERASE key and enter the appropriate graph number in the "Erase Graph { }" field.
To manually erase acquisitions on all graphs at once, press the RUN/STOP key twice The
accumulate mode is enabled for all graphs displayed and is for display purposes only. Automatic
measurements and cursors operate on the last acquisition only. Reference lines must be off
before the accumulate mode can be enabled.
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. 3-10. TRIG Menu

The 54200A has a single menu for analog triggering. The 542000 has an additional state trigger
menu. The TRIG menu tree 15 shown in figure 3-14,

TRIGger—[Analog]—Source [ chan 1 ]
E[ Chan 2 ]
[External]

—Level ———xXxX V—E[+ Slope]
[- slope]

-—-Range—E[TracK 1*
[Adjust]| xxx ¥

——Auto Scale [Enabled]
_—I::[D15ab1ed]

L—Store Mode [ Normal ]
—E[Envelope]
[Average ] {4 ]

(16 ]

164 |

{256]
L[state]—Trigger [Analog Only]
Mode E[State only]

[State Arms Analog]

Define—y—[Assignment |——State Mode [Norma?]
[Qualified]
[Missing Bit]
[Extra Bit]

—Multiplexing (Normal Mode Only)

—Clock Assignments

—Fod Thresholds

—iabels

—Polarity

—Bit Assignment

—[sequence] Sequence Terms
Restart Terms
Number Base

Rescurce Terms

# Track not vald for External Trigger Source

. Figure 3-14 TRIG Menu Tree
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TRIG ANALOG SUBMENU. The TRIG Analog submenu provides selections for all slandard analog
oscilloscope trigger parameters. An example TRIG analog submenu is shown in figure 3-15,

Statuz: HAcquiring Frame 00091
THLE OrLY
Futo Sczle [NSECREEEEN

Trigger EEEVEERR

Source [HEEGIE

Le el [+ Slope 1 Store Mode [NREIDEN

FPange 3.0 Coupling [ded T 111

raph 3Bl oV diw -l gs v S0.8 ne di . 5,006 =
I [ Chan 1 )

Figure 3-15 Example TRIG Analog Submenu

Source. This field selects either channel 1, channel 2, or the external trigger input as the trigger
source.

Level and Slope. The level field sets the voltage level at which the 54200A/D triggers. Level can
be incremented or decremented by pressing the NEXT or PREV key. Level can be changed in fine
increments or decrements by pressing the FINE key (shift NEXT or shift PREV) A level may be
also entered using the numern¢c key pad followed by the appropriate units factor key, either Valt or
mV. The field adjacent to level determines whether the 54200A/D triggers on the positive slope or
the negative slope of the trigger source.

Range. When triggering on either Channel 1 or Channel 2, the range may be selected as either
Track ar Adjust. When Track is selected, the tngger full-scale range is set to the same value as the
full-scale range of channel 1 or channel 2, whichever was chosen as the trigger source.

When Adjust is selected, the trigger full-scale range may be adjusted independent of the full-scale
range of channel 1 or channel 2 trigger source. This allows triggering on and viewing of an entire
pulse, while the nternal channel 15 expanded to lock at the top of the pulse. When Adjust is
selected the range can be incremented or decremented by pressing the NEXT or PREV key. The
range can be changed in fine increments or decrements by pressing the FINE key (shift NEXT or
shift PREV). The range may be also entered using the numerc key pad followed by the
appropriate units factor key, either Volt or mv.

When External tngger source 1s selected, the range acts the same as the channel ranges. It is the
full-scaie voltage range displayed when Trig 15 selected as a graph source {trigger view). In this
mode the 54200A/D 15 essentially a three-channel oscilloscope, with the restriction that the
instrument must be tnggered on the external trigger input.
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. Aulo Scale. When the Aulo Scale function 1s enabled and the front-panel AUTO SCALE key 1s
pressed, the 54200A/D searches for and sets up a tngger level. |f Auto Scale is disabied, pressing
the front-panel AUTQ SCALE key will not change any of parameters set on the TRIG Analog
submenu.

Store Mode. Store mode determines how the acquired data is processed before the data for Trig
{irigger view) 1s shown on a graph. Either normal, average, or envelopg mode may be chosen.

Normal. Normal mode displays one voltage value for each hime value of the present acquisition.

Average. Average mode displays the average voltage value of the present acquisition and
voltage values from previous acquisitions with each time value. Either 4, 16, 64, or 256
averages may be selected.

Envelope Envelope mode displays only the minimum voltage for each time value and the
maximum voltage for each time value,

TRIG STATE SUBMENU (54200D only}. In addition to analog edge triggering the 54200D can also
tngger on a state condition or arm the anatog trigger after a state condition. Detailed state trigger
information 15 given In Section 5 of this manual. The state submenu 5 selacted by moving the
blinking cursor to the trigger field and pressing the NEXT or PREVY key. This only chooses the
state submenu and does not change the trigger from analeg to state.

Two selechons, the assignment menu and the sequence menu, are available in the state trigger
submenu and are selected from the Define field.

. State Trigger Assignment Menu (Figure 3-16 and 3-17). The Assignment functions assigns
infarmation about the pod inputs and how they will be used.

Trigger Mode. This selection determines whether the instrument will tngger on the conditions
specified mn the analog trigger submenu (Analog Only), or will frigger on the conditions set up in
the state trigger submenu (State Only), or whether the state conditions will first be found and then
used to arm the analog trigger (State Arms Analog). This Trigger Mode field is also present in the
State Trigger Sequence menu.

State Mode. Four state modes are available:

Normal. State patterns up to 27 channels wide may be defined as trigger qualfication. Up to
four umigque state patterns can be qualfied on, in a user-defined sequence.

Qualified  State sequence search does not begin until after the qualify clock has occurred. The
slave clock is defined as the qualify clock.

Missing Bit. This mode predefines the last state in the sequence specification to detect a
missing bit in a string of serial data and triggers the acquisition.

Exfra Bit. This mode predefines the last state in the sequence specification to detect an extra
bit in a string of senal data and tnggers the acquisition.

with Missing Bit and Extra Bit, the J clock 15 used to define the reference time interval or cell for
. which a missing or extra bit will be checked. The serial data 15 input as the L clock.
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Figure 3-16. Exampie Stafe Trigger Agsignment Menu (Quahfred Mode)
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Figure 3-17. Example State Trigger Assignment Menu (Missing-bit Mode)
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Clocks. Three ORed clocks operate in a single-phase or two-phase demultiplexing mode. Clock
edges can be selected as positive, negative, or both positive and negative for each clock. Different
edge selections may be made on the same clock if it 1s used In each phase of the multiplexed
made. The specified clock edge determines when the data on the state channels is clocked into
the instrument for tngger comparisons.

Pod Thresholds. The comparator threshotds for each of the pods may be set to a level suitable for
TTL, ECL, or may be user-defined in volts

Multiplexing. The clocks may be multiplexed in Normal mede for use with microprocessors that
multiplex their data and address lines.

Labels. Up to eight different five-character labels may he designated in Normal and Qualified mode
for any combination of input lines for ease tn setting specifications. Missing-bit mode and Extra-bit
meode only allow one label. To enter a label, use the alphabetic characters provided when the shift
key 1s active. To obtain more labels, move the blinking field cursor to the first label field, then
press INSERT. Ta remove a label, move the blinking field cursor to that label and press DELETE
{shiil INSERT).

Pol. This field selects logic polarity Selecting plus (+) indicates positive logic; voltages above the
threshold are logic 1 and voltages below the threshold are logic 0. Seiecting minus (-) indicates
negative logic; voltages above the threshold are logic 0 and voltages below the threshold are logic
1.

Pod Assignment. This field assigns a particular state channel to a grouping defined by the label.
An asterisk (*} means the channel is active. A period () means the channel is not part of that

grouping

State Trigger Sequence Menu (Figure 3-18). The Sequence function sets up a sequence of state
terms that determines the state trigger condition.

Trigger Mode. This selection determines whether the instrument will tngger on the conditions
specified in the analog trigger submenu (Analog Only), or will tngger on the conditigns set up in
the state trigger submenu (State Only), or whether the state conditions will first be found and then
used to arm the analog trigger {State Arms Analog). This Trigger Mode field is also present in the
State Trigger Assignment menu.

Resource Terms. These are defined at the bottom of the state tngger sequence menu Label> is a
carryover from the assignment menu. Base> determines whether the channels grouped under
label are expressed in hexadecimal, binary, actal, or decimal format. Four resource terms (a. b, c,
and d) may be defined by the user for use in sequence tnggerng.
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Figure 3-18. Example State Trigger Sequence Menu

Sequence. Four user-defined terms (a, b, ¢, and d), the not equal of thase terms, any state, or no
state may be used in any combination to define a sequence of events on which to be triggered.

Initially, only one term is shown. To add more terms, move the blinking field cursor to the
pccurrences field and press INSERT. Up to three more terms may be added. To remove a term,
move the blinking gursor to that term and press the DELETE key.

Last Sequence Term. All four resource terms and their not equal terms may be used in any ORed
or ANDed configuration to specify the last sequence term. To do this, move the blinking field
cursor to the last sequence term (after accurrence specification) and change any state to the
desired resource term (either a, b, ¢, d, #a, #b, 2¢, or #d) For more terms, press INSERT while the
plinking freld cursor 1 on the resource term. To remove extra terms, move the cursor to the
undesired term and press the DELETE key.

Trigger Terms. This entry determines whether the last sequence term will OR or AND the resource
terms together.

Occurrences. Occurrences ot the last event in the sequence may be specified from 1 to 59999
occurrences.

Restart. One to four resource terms may be used in an ORed condition for a sequence restart
condition. The sequence restart selection field appears when a resource term is inserted into the
sequence.
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3-11. CHAN Menu.

The CHAN menu provides selections to configure input channel parameters. The CHAN Menu tree
is shown in figure 3-19. An example CHAN menu 1s shown in figure 3-20.

(1]
CHANne'I—[ —Range xxxx V
(2]

—Offset xxxx V

—~Autoscale [Enabled]
—E[Di sabled]

—Store Mode [Normal]
[Envelope]

[Average] [4 1]

[i6 ]

[64 ]

[256]

Coupling I_EEE%J % éH
[ 5:1]

[ 10:1]

[ 20:1]

[ 50:1]

[100:1]

Figure 3-19. CHAN Menu Tree

Channel. Channel 1 or channel 2 may be assigned to the menu by moving the blinking cursor to
the channel selection field and pressing the NEXT or PREV key.

Range. Range sets the full-scale voltage range shown on a graph for the selected channel. Range
can be incremented or decremented by pressing the NEXT or PREV key The range can be
changed in tine increments or decrements by pressing the FINE key {shift NEXT or shift PREV). A
range may be also entered using the numeric key pad followed by the appropnate units factor key,
either Volt or mV.

Offset, Offset 1s the dc voitage that is subtracted from the input signal. When displayed on the
54200A/D, the offset voltage is the voltage at the vertical center of the graph. Offset allows
expanding signals about a voltage of interest for increased resolution. Offset can be incremented
or decremented by pressing the NEXT or PREV key. Offset can be changed in fine increments or
decrements by pressing the FINE key (shift NEXT or shift PREV). Offset may be also entered using
the numeric key pad followed by the appropriate units factor key, either Volt or mv.

Auto Scale. When the Auto Scale function 15 enabled and the front-panel AUTO SCALE key is
pressed, the 54200A/D searches for and rescales the selected channel to dispiay the signal within
the graph. If Auto Scale is disabled, pressing the front-panel AUTO SCALE key will not change
any of parameters set on the CHAN menu. The Auto Scale function for each channel may be
enabled or disabled independently.
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Figure 3-20. Example CHAN Menu

Store Mode. Store mode determines how the acquired data is processed before the data is shown

an a graph. Either normal, average, or envelope mode may be chosen.

Normal. Normal mode displays ane voitage value for each time value of the present acquisition.

Average. Average mode displays the average voltage value of the present acquisition and
voltage values from previous acquisitions with each time value.

averages may be selecled.

Fnvefope. Envelope mode displays only the mimmum voltage for each time value and the

maximum voltage for each time value.

Coupling and probe attenuation factor. The input coupling for Channel 1 or Channel 2 may be
selected as either ac or dc. The probe attenuation factor should be entered for gach channel to
match the probe that is connected to that channel. This allows the 54200A/D to carrect all scale
factors for the attenuation ratio of the probe. When this is used, all automatic measurements and
cursor value readouts are corrected to reflect the attenuation factor. When coupling and probe
attenuation factors are changed on the CHAN menu, these values are automatically changed on

the TRIG menu to match unless externally triggered.
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. 3-12. TIME Menu.

The TIME menu allows the user to define all timebase related parameters. The TIME Menu tree is
shown in figure 3-21. An example TIME menu 1s shown n figure 3-22.

TIMEbase———Mode————T[Auto]
——([Trig d]
—~[single]

——Range xxx XS
——Delay xxx xs

Disabled]
Period]
+ Pulse]

—Auto Scale——f
—(
—
——/[- Pulse]
—(
—

L——Reference——[Left]
- [Right]

. L [Center]

Figure 3-21. TIME Menu Tree

Mode. Auto, Tnggered, or Singie timebase modes may be selected

Auto  Auto mode wails for a specified length of time (determined by the time range) for a trigger.
If a trigger does not occur within that time, the contents of the acquisition memory are displayed
with no trigger correlation.

Trig'd. Triggered mode waits untl a trigger is received before the graph is updated. There 15 no
time limit n triggered mode; if a trigger does not occur, the screen 1s not updated. The status
line of the display will advise "Waiting for Tngger".

Single. Single mode clears the graph and displays the acquisthen when a single trigger 15
received. A new acquisition is not made until the instrument is manually reset by pressing the
RUN/STOP key. When the trigger has occurred, the status line of the display will advise
"Acquisition Complete”.

Range. Range sets the full-scale time trom the left side of the graph to the night side of the graph.

Range can be varied from 10 seconds to 50 nanoseconds in a 1-2-5 sequence by pressing the

NEXT or PREV key. The range can also be entered by using the numeric key pad followed by the

appropnate units factor key (sec, msec, usec, ot nsec). If the value entered in not in the 1-2-5
. sequence, the 54200A/D will round the entry to the nearest valid time.
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Figure 3-22. Exampte TIME Menu

Delay. Delay allows the user to fogk at an acquisition window a specified amount of hme before or
after the trigger event. In the 50-ns to 5-us time range, the pre-trigger range is up to 5 us and the
post-trigger range is up to 1 ms. In the 10-us to 10-s time range, the pre-tngger range is up to 1
screen diameter and the post-tngger range 1s up to 260 screen diameters.

Auto Scale. This selection changes the search criteria when the AUTO SCALE key on the front
panel is pressed. Timebase Auto Scale may be disabled or selected to auto scale on period,
positive pulse, negative pulse, rising edge, or faling edge. Auto Scale scales the timebase to
display the selected portion of the waveform. When the timebase Auto Scale ts disabled, the
timebase 15 not rescated when the front panel AUTO SCALE key 1s pressed; verlical and trigger
may be rescaled depending on their Auto Scale settings

Reference. Reference places the tngger event plus delay at the Left, Center, or Right side of the
graph, depending on the selection. 1f delay is zero, a Left reference places the trigger event at the
left side of the graph; a Center reference places the trigger event at the center of the graph, and a
Right reference places the trigger event at the right side of the graph.

Sampling. Sampling is the digitizing rate used the by 54200A/D to acquire the waveform. The
digitizing rate depends upon the time range selected and can only be changed indirectly by
changing the time range. All time ranges from 5 us to 50 ns have a digitizing rate of 200
megasamples/secand.
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3-13. THE GRAPH DISPLAY

The display is in the graph mode any time the SYSTEM, STATUS, or TRIG State (54200D only)
menus are turned off. Refer to the example display shown in figure 3-23.

Line 1: The left side of line 1 shows which menu, it any, is being displayed. The right side of
line 1 shows mnstrument status messages such as "No Trigger Found" or "Acquired
Frame". Warning messages and error messages are also displayed on this portion of
line 1 and are accompanied by an audible beep when initially displayed.

Line 2: The right side of line 2 indicates HP-IB status and indicates when the SHIFT function
is active.

Lines 3-5: These three lines display the menu selections for DISPLAY, TRIG Analog, CHAN, and
TIME menus when aclive, or display the measurement answers when these menus
are turned off,

Line 6: Line 6 is always blank

Line 7: This line displays the scale factors for the selecled graph (either 1, 2, 3, or 4). The
scale factors displayed, from left to right, are:

Vertical sensitivity (volts/division),

Vertical offset (volts),

Time sensitivity (seconds/division},

Time from the trigger event to the left side of the graph (seconds).

l— Drsplay e Ststus; Acguiring Frame BOD33_
p J— TAHLI  CHLY
Graticule Tupe [ Frame 1] Feference Lines
3-5{ MNamber of Graphs {8 2 ] Fzcumulate Mode [DEEENERRE
G—n
F— Graph (R Z 24 V.di. -3.1e Y .08 ms. dr . g.000 =
I Chan | QRS
8-23— 2. it _— —_—

Figure 3-23 Graph Mode Display

3-29



Model 54200A/D - Front Panel

Lines 8-23: The nght porhion of these hines dispiay the acquired waveforms. The DISPLAY menu

3-30

allows 1, 2, or 4 graphs to be displayed.

The portion of these lines to the left of the displayed graphs can display four different
sets of information- graph labels, cursor values, reference hne values, and
out-of-range arrows.

Graph Labels. The graph labels tefl what source of information 15 being displayed on
each graph (Chan 1, Chan 2, Tng, Mem 0, Mem 1, Mem 2, Mem 3, or Off). The label
for a graph may be changed by pressing the NEXT or PREV key. 1f a user defined
Iine has been defined on the STATUS menu for a source, that label is dispiayed
directly below the graph label.

Cursor Values. Pressing SHIFT VALUES toggles between the graph labels and cursor
values. When cursor values Is selected the following information is displayed:

Voltage at X cursor

Time from trigger to X cursor

Voltage at O cursor

Time from trigger to O cursor

Delta voltage from O curser to X cursor
Delta ime fram O cursor to X cursor

Reference Line Values. Reference line values for graphs may be displayed and can
be changed by selecting the DISPLAY menu and selecting [Define} Reference Lines.
Each graph can be assigned hwo threshold levels far autormatic measurements or for
visual reference. The levels may be specified n either volts or as a percent of the
waveform amplitude, or ECL or TTL preset values may be selected.

Oui-of-range Arrows. Just outside the left margin of each graph, a small arrow
appears whenever the wavefarm is driven off-screen. Vertical arrows indicate that a
portion of the graph information s off-screen erther abave or below the graph and not
just at the edge of the graphics. A horizontal arrow indicates that the graph is
expanded. An arrow to the left indicates that information to the left 15 not being
displayed and an arrow to the right indicates that information to the night is not being
displayed.
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SECTION 4
FRONT PANEL EXERCISES

4-1. INTRODUCTION

This chapter will further familarnze the user with the front panel operation of the 54200A/D
Digitizing Oscilloscope by performing some actual measurements.

This exercise requires a HP 54200A/D, two BNC cables, and a signal generator capable of
providing a 35 kHz square/sine wave of 5 volis amplitude and 2.5 volts offset, and a trigger output.
The swept frequency rmeasurement requires a generator with a sweep frequency output, a 1-kQ
resistor, and a 3300 pF capacitor. An HP Model B116A option 001 provides all the required
generator functions and has a 50% output.

4-2. SETUP

1. Set up the generator to give a 35-kHz square wave with an amplitude of 5 volts and an offset of
2.5 volts. If a generator with a 50Q output is being used, set an amplitude of 2.5 volts and an
offset of 1.25 volts. This amplitude will double going into the HP S54200A/D 1 Mo input

2. Connect the signal cutput of the generator to the channel one input of the HP 54200A/D
Connect the trigger output of the generator to the channel two input.

3. Presel the HP 54200A/D to known conditions by holding any key down and powering up the
instrument. Hold the key down for about three seconds.

4. Get a waveform on screen by pressing the AUTO SCALE key.

4-3. LOOKING AT WAVEFORM EDGES

The instrument is currently triggered on a positive edge of the square wave. To look at this edge
in greater detail, move the trigger point from the left edge of the screen to center screen. First,
press the TIME menu key; next, using the FIELD arrows, move the blinking selection cursor from
the mode selection field to the reference selection field. Press the NEXT key to change the
reference from left to center.

The reference field places the reference point (trigger plus delay) at the left edge of the screen; at
center screen; or at the right edge of the screen.

Since the delay equals zero nght now, the reference point 1s the tngger point.
This is an example of how all the controls of the HP 54200A/D operate. The blinking selection

cursor 15 moved to the desired selection field and the NEXT/PREV keys are used to roli through the
possible selections.
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Numeric selection fields without brackets [ ] may be changed using the NEXT or PREV key (which
act as increment/decrement keys), or by entering the desired number from the numeric key pad
followed by the desired units (sec, Volt, msec, mV, [sec, or Nsec).

With a center reference, the time range can be changed to a faster value and still keep the
reference point at center screen. This makes 1t easy to look at rising or falling edges. Using the
arrow keys, move the blinking selection cursor to the range selection field. The time range I1s the
full-scale time from the left side of a graph to the right side of the graph. Varying this value has
the same effect as the sweep speed contro! on analog oscilloscopes. Press the PREV key to
decrement the range value. Continue pressing the PREV key untit the positive edge can be seen
over ane to two horizontal divisions.

4-3. RISE TIME MEASUREMENT

All automatic measurements are continuously updated and made on the data shown on screen.

To make a rise time measurement, there must be at least nine data points on the edge. Make the
rise time measurement by pressing SHIFT, RISE, 1. The 1 specifies that the measurement will be
made on graph 1. Measurements may be specified for up to four different graphs. The rise time
of the waveform should be showing on the display in the upper left.

4-4. FALL TIME MEASUREMENT

Ta make a fall time measurement the falling edge must be displayed an sgreen. This is done by
specifying a negative slope for the trigger. Select the trigger menu by pressing the TRIG menu
key. Move the blinking selection cursor to the selection field showing + Slope. Press the NEXT
key to select - SLOPE

Notice the display 15 now showing the negatve edge. Display the measurement results again by
turning off the TRIG menu. This 1s done by pressing the TRIG key again. Each of the menu keys
has a toggle function that switches between the measurement resulls, if any, and the desired
menu.

The rise time should not have an answer since the rising edge 15 not shown on screen. Make the
fall ime measurement by pressing SHIFT, FALL, 1.

Measurements slow the update rate sightly since computation time is required. Measurements
can be turned off by moving the blinking selection cursor to the undesired measurement and
pressing CLEAR ENTRY or SHIFT DELETE. Remove both the rise time measurement and the fall
time measurement.

4-5. MEASURING FREQUENCY/PERIOD

To measure the frequency, at least one period must be displayed on screen. Press AUTO SCALE
to rescale the waveform. To measure the frequency, press SHIFT, FREQ, 1. To measure the
penod, press SHIFT, PERIOD, 1. Remember that the 1 specifies that the measurement will be
made on graph 1.
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4-6. CURSOR MEASUREMENTS

Cursors pravide a manual method of making measurements. Cursor measurements are made by
first turming on the cursor values. To do this, make the shift function active by pressing SHIFT,
then press VALUES.

All cursar functions are performed while SHIFT 15 active A message in the upper right of the
screen tells when SHIFT is on. To move a cursor, activate the desired cursor by pressing X, Q, or
X80. Next press the desired left, nght, up, or down cursar arrow  The left and right arrows move
the cursors harizontally along the waveform. The up and down arrows move the cursors from one
graph to the graph above or below it

The left side of the screen shows which cursor 15 active; the voltage values of the X and O cursors,
the time from the trigger event to the X and O cursors, and AV and AT (where A is the value of X
minus the value of Q).

Make a period measurement by activating the X cursor, then press <—EDGE or EDGE— until X 15
on a positive edge of the waveform. Next, select the O cursor, move it to the top graph using a
verhical arrow; then press <—EDGE or EDGE— o put O on the c¢losest positive edge next to the X
cursor. AT gives the period measurement. This method gives a shght error since the X cursor
Jumps to the lower threshold and the G curser jumps to the upper threshold. To correct for this
error, move either gursor to the corresponding place on the waveform as the other cursar.

4-7. EXPANDING GRAPHS

4-8. Expanding One Waveform

Graphs are expanded hornizontally by positioning the X and O cursors about the area to be
enlarged, then press EXPAND Expand about the rising edge of the waveshape by placing the X
cursar one division to the left of the nsing edge, then place the O cursor one division to the nght of

the rising edge; then press EXPAND.

The expansion Is performed on the graph with the active cursor, If both cursors are on the same
graph, as in this case, it does not matter which cursor 15 active.

Notice the Iitile arrow to the left of the graph advising that the graph is expanded horizontally.
Vertical arrows would mdicate the waveform is off screen vertically.

Automatic measurements may be performed on expanded waveshapes remembenng that the
measurement will be made on the data shown on screen.

Press NORMAL to return the waveshape to s unexpanded scale factor.

4.3



Moadel 54200A/D - Front Panel Exercises

4-9, Expanding Two Graphs to the Same Scale

What if two related graphs are displayed and examination both graphs 15 desired in finer detail
while maintaining the timing retationship between the graphs? This can be done by placing the X
cursor on one of the graphs, the O cursor on the other graph, making X&Q active, and pressing
EXPAND. This expands the time between X and O

Using the down arrow, move the O cursor to the lower graph. Press X&0O, then press EXPAND.
Bath graphs should now be expanded to the same scale factor. Press NORMAL to return to the

unexpanded scale factor.

To remove the cursor values and return to the graph labels, press VALUES while the SHIFT key is
active

4-10. LOOKING AT PULSES

4-11. Positive Pulse Width

To measure a positive pulse width using automatic measurements, first show a positive pulse on
screen. To do this, go to the TIME menu and select +Pulse for Auto Scale. Press AUTO SCALE,
then press SHIFT, +WIDTH, 1. As in all automatic measurements, the 1 specifies that the
measurement will be made on graph 1. The answer is shown in the measurement results area.

4-12. Negative Pulse Width

To measure a negative puilse width, go to the TIME menu and select -Pulse for Auto Scale, then
press AUTO SCALE. This will display a negative pulse on screen. Next, press SHIFT, -WIDTH, 1.

4-13. DUTY CYCLE

Duty cycle can be measured by adjusting the time range to show twa periods (100 ps if a 35-kHz
signal 1s being used), then press SHIFT, DUTY, 1. Signals may be scaled manually, as in this
example, or using Auto Scale, as In previous examples. Return the TIME menu Auto Scale to
period and press AUTO SCALE.
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4-14. WAVEFORM STORAGE

Waveforms may be saved for later reference. To save a waveform first press SAVE, then change
the storage selection from setup to graph, select 1; next select memory 0. This saves the contents
of graph 1 in memory 0

Similarly, instrument setups may aiso be saved using the SAVE key. There are four instrument
setup memaoaries and four waveform memores,

To recall the waveform, one of two methods may be used. The first method uses the NEXT/PREV
keys. Move the blinking selection cursor to the graph 1 label field, Roll through the selections
until memory 0 is showing. This displays the cantents of memory 0 on graph 1.

The second method uses the RECALL key in the same manner as the SAVE key was used. Press
RECALL, then change setup to graph, select 2, and enter 0 for memory. The contents of memory
0 is now displayed on hoth graphs 1 and 2.

Automatic measurements and cursors can be used on stored waveforms.

Use the NEXT or PREV key in the channel label arsa to return graph 1 to channel 1 and graph 2 to
channel 2. Press the RUN- STOP key to start acquisitions agan.

4-15. LOOKING AT THE RINGING ON TOP OF A PULSE

Offset may be used io increase the vertical resolution about the area of interest. Using the X
cursor, measure the value of the top baseline of the square wave (it should be around 5 volis). Go
to the channel 1 menu by pressing the CHAN menu key. Make sure that channel 1 ts selected 1n
the upper left corner. Enter the value of the X cursar for offset using the numeric keys and the
appropriate scale factor (Volt or mV). Using the PREV key, change the channal 1 range to 400 mv.

Do not go beyond 400 mV, as the offset it will be exceeded for the given range and the range
and offset will have to be re-entered to get the wavelorm back on screen. Press AUTO SCALE to
return to a complete waveform,

4-16. TROUBLESHOOTING LOGIC

Troubleshooting a class of logic problems can be accomplished by guickly probing a number of
different paints and verifying whether a signal is there, whether the legic high 1s a legitimate value,
and whether the logic low is a legitimate value.

The HP 54200A/D accomplishes this easily with TTL/ECL presets and Vmax and Vmin
measurements.

The input signal was previously chosen to simulate TTL levels. Press the TTL preset key. Next
press SHIFT, Vmax, 1; then SHIFT, Vmin, 1. Vmax shows the maximum value of the waveshape or
the TTL high. ¥min shows the minimum value of the waveshape or the TTL low. Some care must
be exercised to include the effect of overshoot.

Because these measurements are continuously updated, probe from point-to-point while glancing
at the display to verify the line is switching, and also verify the high and low levels.
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4-17. MEASURING WORST-CASE JITTER

Vanations of signals can be measured using the envelope mode. Since the parameters of channet
1 will be changed a stable trigger point will have to be established. Go to the TRIG menu and
change the trigger source from channel 1to channel 2. Adjust the trigger level if necessary
Change the signal source to a sine wave. Go to the CHAN menu and change the channel 1 Store
Mode from Normal to Envelope.

Change the signal generator offset from 2.5 volts to 1.5 volts in 100 mV increments. Watch the
channel 1 display as this is done. The maximum and minimum excursions of the waveshape are
shown. This 1s similar to making a voitage dnft measurement.

Start the measurement aver by pressing ERASE then enter 1 in Erase Graph field. Now go to the
DISPLAY menu and select manual for the agcumulation made. Change the offset from 1.5 volis to
2.5 volts in 100 mV increments. Notice that the accumulation mode retains all waveshapes for
display purposes. Manual accumulation erases the graph when the acquisition 1s restarted; fast
accumulation erases the graph after 16 acquisitions; slow accumulation erases the graph afler 64
acquisitions

Cursors ogperate on envelope waveforms but not accumulation waveforms. Auto-measurements
will gperate on the maximum array of an envelope. Cursors and auto-measurements operate on
the last acquired frame when in the accumulate mode.

Disable the accumulation made. Restart the acguisiion by pressing ERASE then enter 1in the
Erase Graph field. Observe timing jitter by changing the frequency of the signal from 335 kHz to 30
kHz in 1 kHz increments. Go to the CHAN menu and change the channel 1 store mode tram
envelope back to normal. Change the generator signal back to a square wave.

4-18. SINGLE-SHOT CAPTURE

To demonstrate a single-shot capture, first go to the TRIG menu and change the trigger source
trom channel 2 to channel 1. Next, go to the TIME menu and change the mode from auto lo
single and the reference from left to center. Changing the reference from left to center allows the
entire first pulse to be seen. Disconnect the channel 1 input and press RUN-STOP, the instrument
is now wailing for a trigger. Reconnect the input, and the instrument will capture and display one
acquisition.

4-19. TRIGGERED MODE

Change the timebase mode to tnggered and press RUN- STOP. Disconnect the channel 1 input
and notice that the last acquisition stays on screen This i1s useful when probing, as the last
acquisition remains on screen when the probe is lifted. Reconnect the input and the display starts
updating again.

4-20. AUTO MODE

Change the timebase mode to auto and disconnect the the channel 1 nput. This time the

instrument conlinues sweeping without a trigger to show where the voltage of the input Is.
Reconnect the mnput.

4-6
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4-21. SWEPT FREQUENCY RESPONSE

Angther typical measurement made with oscilloscopes is to measure the frequency response of a
test circut.  This measurement requires a signal generator with the capability of sweeping
frequencies; an HP 81164 with option 001 is used to describe the the measurement,

First set up the HP 8116A to sweep from 1 kHz to 500 kHz with a sine wave of amplitude 2 5 volts
and offset of 1.25 volts This gives a 5-volt signal with 2.5 volts of offset into the HP 54200A/D 1
megohm input Choose an internal sweep (LSWP) mode for the HP 8116A. Set the start (STA)
frequency at 1 kHz, the stop (STP) frequency at 500 kHz, the sweep time (SWT) at 50 ms, the high
level (HIL) at 2.5 valts, the low level (LOL) at 0 volts, and select a sine wave.

Connect the signal output of the HP 8116A to the channel 1 input of the HP 54200A/D. Connect
the start of sweep output (rear panel of HP 8116A, X-OUT) to the channel 2 input of the HP
54200A/D Press the TTL preset key. Select channel 2 as the tngger source. Change the time
range to 200 ms and adjust the hme delay to get an entire sweep ramp of channel 2 on screen.

Thus far the vertical and horizontal controls have been set up the same as for any signal. Now set
up the controls that are unique for measuring a frequency response. Go to the STATUS
Conhguration menu and turn off the data fifter and disable the alias test. The ahas test adds
appreciable tme to the update rate at slow sweep speeds and channel 1 is intentionally aliased
anyway. Go to the CHAN menu and put channel 1 1n the envelope mode.

The swept frequency response from 1 kHz to 500 kHz should be displayed. Because this is not
testing a circuit, there are only two parallel lines. To fook at a more interesting response, connect
a simple low-pass filter using a 1-kQ resistor and a 3300-pF capacilor. This gives a roll-off
characteristic around 48 kHz.

4-7/(4-8 blank)
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SECTION 5
STATE TRIGGERING WITH THE 54200D

5-1. INTRODUCTION

State tniggering in an oscilloscope is a new concept, that with some familiarnization and practice,
can become a very powerful tool. Even though a prnimary function of a circuit may be analog,
nearly ali state of the art designs include some kind of digital control. State triggering on the
cigital control can be accomplished using the 27 parallel bits of state trigger, while the analog input
of the oscilloscope can probe analog or digital signals to be characterized. The 27 bits are for
state triggering only and cannct be viewed cn the 54200D display.

Note
This section discusses the various modes and triggering techniques in a

tutorial manner, therefore it /s advantagepus to operate the 542000 while
reading this section of the manual,

5-2. STATE TRIGGER MENUS

Two selections, the Assignment menu and the Sequence menu are available in the State Trigger
menus. Figure 5-1 is a menu tree showing the selections avaitable from the State Trigger menus.
At the end of this sechion 1s a quick reference to the 8tate Tngger menus.

TRIGger[state] Trigger {Analog Only]
Mode [State Only]
[state Arms Analog]
Define——{Assignment }]——State Mode [Norma1]
[Qualified]

[Missing Bit]
[Extra Bit]

—Multiplexing (Normal Mode Only)
—Clock Assignments

——Pod Thresholds

——Labels

—Polarity

—Bit Assignment

—[Sequence]——Sequence Terms
—Restart Terms
F—Number Base

—Resource Terms

Figure 5-1. State Trigger Menu Tree
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5-3. STATE TRIGGER INPUTS

The 54200D uses three HP Model 10271A ten-channel prabes to input 27 channels of state trigger
and three clocks. These inputs can be used in a multiplex configuration when triggering on
microprocessor systems with multiplexed buses. To connect these probes to the system under
test perform the following:

1. Snap on the adapters for each of the general purpose probe pods.

2. Cannect the line for each probe bit to monitor a node in the system under test. Leave
extra lines unconnected. Do not connecl signals with different threshold levels (some
TTL and some ECL, for example) in the same probe pod.

3. Connect the ground prabe from each pod to a ground paint in the system under test.

5-4. STATE TRIGGER ASSIGNMENT MENU

The state trigger must monitor inputs from the digital system under test in exactly the same
manner as the digital system interprets the outputs/inputs. Therefore, the clock assignments and
voltage thresholds utilized by the system must also be used by the 54200D state trigger. The type
of information 15 specihied in the oscilloscope state trigger Assignment menu. The Assignment
menu is also used to group incoming channels and assign labels (names) to the groups. Assigning
labels to groups (such as address, data, and status channels) makes state triggering much easier
for the user to interpret.

To display the default state trigger Assignment menu, set the 54200D power to off, then set the
power to on while holding down any front panel key (key-down power-on). This presets the
54200D to a known selup. Press the TRIG menu key This is the menu for selting up the
oscilloscope analog trigger (conventional oscilloscope triggering). The blinking cursor should be in
the Analog field. Press the NEXT or PREV key to display the trigger STATE menu. The display
should appear as shown n figure 5-2.

5-5. Trigger Mode Assignment

Move the blinking cursor to the Tnigger Mode field and press the NEXT or PREV key to cycle
through the three trigger mode oplions. Trigger mode determines whether the instrument will
frigger on the conditions specitied in the analog trigger submenu [Analog cnly], or will trigger on
the conditions set up in state tngger submenus [State only], or whether the state conditions will
first be found and then used to arm the analog trigger [State Arms Analog]. This trigger mode field
is also present in the State Trigger Sequence menu,

5-6. State Mode Assignment

Move the blinking cursor the the State Mode field and press the NEXT or PREV key to cycle
through four state modes that are avatlable.

[Normal]. State patterns up to 27 channels wide may be detined as trigger qualification. Up to

four unique state patterns can be qualified on, in a user-defined sequence. This mode 15 1dentical
to that of state tnggenng in the HP 1630 and HP 1631 Logic Analyzers.

5-2
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[Qualitied]. When in the qualified mode, multiplexing is autornatically turned on. in addition, the
state sequence search does not begin until after the qualify clock has occurred. The slave clock is
defined as the qualify clock. All other operation is identical to the [Normal] mode

[Missing Bit]. This mode predefines the last state in the sequence to detect a missing bit in a
string of serial gata and triggers the acquisition.

[Extra Bit]. This mode predefines the last state in the sequence specification to detect an extra bit
in a string of serial data and trniggers the acquisiion

With Missing Bit and Exira Bit modes, the J clock I1s used to define the reference time interval or
cell for which a missing or extra bit will be checked. The serial data I1s input as the L clock.

MISGHEGN State [ —— Statuz: Ho Truigger Found______
TALE 1LY
Oefine [GEEIDMILCA Trigger Modle

THL
State fode [NERESUEN j - -
Ford 2 Pod L Fad 0
Multiplesing {8 Off ] L TTL JgC TTL JgL TTL 1
8  .....0&a.......08., .. O
Labhel Fol
o o ok 2k o o [l ok K ORItk skokoR

Figure 5-2. State Trigger Default Menu

5-7. Clock Assignments

The 54200D state trigger must recognize data (input patterns) on the same clock edge as the
system under test. Three ORed clocks are available in the state trigger Assignment menu. The
default clock assignment specifies to monitor input data on the positive edge of the J clock. Other
clock specifications may be made by moving the cursor to the ORed clock field on the Assignment
menu and using the NEXT or PREV key to select different clocks and edges.
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5-8. Multiplex Assignment

Some digital systems may use multiplexing in which certain signal lines are used for different
information at different times. For example, data bits and address bits may be multiplexed on the
same pins of the microprocessor. The oscilloscope state trigger can demuitiplex these lines. To
set the multiplexing mode on, move the cursor to the Multiplexing field in the state trigger
Assignment menu and press the NEXT or PREV key, The slave clock latches in information from
Pod 1 and Pod 2, while the master clock latches in infarmation from Pod 0. On the occurrence of
master clock, both sets of information are checked for pattern recognition and correct sequence
occurrence.  Therefore, the master clock must follow the slave clock. To select clock
assignments, mave the cursor to the clock field and use the NEXT or PREV keys. Rising edge,
falling edge, either edge, or inactive (.) may be selected for the J, K, and L clocks.

5-9. Threshold Assignments

Input threshold levels can be selected for each pod The threshold is sslected by moving the
cursor into the field under an individual pad and selecting TTL, ECL. or absolute voltages between
-89 Vand +9.9 V.

Note
All probe connections within a pod are assigned the same threshold fevel

5-10. Label Assignments and Polarity

Move the cursor to the Label field in the state tngger Assignment menu. A message will
momentarily appear on the dispfay screen indicating a new label may be added. Press the INSERT
key and a new label field will be added. Labels are entered with numeric keys and/or the blue shift
key and the alphabetic characters. Labels are deleted by pressing the DELETE key {shift INSERT)
when the blinking cursor is on the line of the label to be deleted.

Note

When operating in the Missing Bit or Extra Bit state modes, only one label
fietd may be assrgned.

Notice the Pol {polarrty) field to the nght of the Label field. By using the NEXT or PREV key, + or —
may be selected to ndicate whether a voltage above the threshold voltage is to be defined as a 1
or a 0. A +in lhis field indicates voliages above the threshold are 1 and voltages below the
threshold are 0. Choosing — defines the opposite polarity.

The asterisk field to the right of the Pol field assigns which input probes will be aclive for each
label field. An "*" designates that input bit as active. A " " designates that input bt as inactive or
ignored, and is referred to as a "masked off" bit. To assign status t6 an input bit, press the NEXT
ot PREV key while in the aslerisk field.

Note
The bits assigned to labets need not be physically adjacent. For example, bit

2 in Pod 0 could be combined with bit 5 in Pod 2 for assignment of a single
fabel consisting of the two probe channels.

5-4
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To clarity what we have covered sc far, let's consider a specific example. Assume that you want
to trigger when a certain word 1s written to a DAC. Assume also that this is an 8-bit DAC with a
5.bit address bus decoded to select the DAC chip select input. In the state trigger Assignment
menu, select the Trigger Mode to be [State Only], the State Mode to be [Normal], and Multiplexing
to be [Qffl. One of the clock lines should be connected to an |/O wnte control line for the
microprocessor. In this example (figure 53-3), the nsing edge of the J clock from Pod 2 has been
assigned as the state clock. Move the blinking cursor down to the tirst label field and change the
label to "ADDR". To assign the lower five bits of Pod 2 to monitor the 5-bit address bus, move the
cursor into the asterisk field and press the NEXT or PREV key until only the last five bits of Pod 2
have an "*", while all other bits of Pod 0, 1, and 2 have a "." assigned. Placing a "." in the field 1s
called masking off, or ignoring, a bit. While the cursor 15 on the top Label ling, press the INSERT
key to create a new Label assignment line. Label this line "DATA" and mask off all bits except the
last eight hits of Pod 1. The state trigger Assignment menu should now be completely set up to
define the inputs as shown in figure 5-4. The actual tngger conditions required are defined by the
state trigger Sequence menu. This menu 15 discussed in the next section,

POD 2 FOD 1
J 542080
ClK®1234567 ClkB1234567
TTTTIT] [ TTTTTTT] .
N—— N— -
/
P\
ne-o7 b
B-BIT
| DAC ANALOG OUT ¥
FROM ] \ I CHIP ENASLE
MICRO-PROC | 1
Ag~A4 p
¥ DECODING
CIRCUITRY
Y LOW WRITE
“

B5420012

Figure 5-3 Example Normal Mode State Triggertng Selup
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Trigouer (ETPOCEIN ____________ St 3tuz- Mo Tragger Found______
TAHLE QL
State Only

IEEENTEN [ Assignment ] Trgger Mode [8

State fode (NNCRCYEE] - SR -
Pad & Fod 1 Paod O
Multiple ing [EESEEEEEN
B.......08 .. gs .....0
Lahel Pol
[+]

Figure 5-4. State Trigger Assignment Menu Setup
5-11. STATE TRIGGER SEQUENCE MENU

The state tngger sequence specification determines the conditions under which the state trigger
will cause the oscilloscope to trigger acquisition of data. With the state tngger Assignment menu
setup as specified in the preceding example, move the cursor to the Define Assignment field and
press the NEXT or PREV key to display the Define Sequence menu.

5-12. Trigger Mode Assignment

Move the blinking cursor to the Trigger Mode field. Press the NEXT or PREV key to cycle through
the three trigger mode selections and note the change in the sequence specification. In trigger
mode [State Only] the state condition specified will trigger the oscilloscope acquisition. In the
[State Arms Analog] mode, state conditions and sequences must first be satisfied, and then the
analog trigger {Channel 1, Channel 2, or External) will trigger the oscilloscope acquisition. In the
[Analog Only] mode, state conditions and sequences will "Do Nothing" as the sequenco
specification states. In the Analog Only mode, triggering is totally dependent upon analog inputs
as in a conventional oscilloscope. The Trigger Mode field 15 also present in the stale tnigger
Assignment menu. Return the Trigger Mode to [State Only].

5-13. Resource Terms

There are four resource terms from which state patterns may be specified, a, b, ¢, and d. For each
tabel field specified in the Assignment menu, a corresponding column will be posstioned next to the
resource lerms. When defining the resource terms, each term is an ANDed function of each
column. For convenience, the user may specify the resource terms in any combination of the four
value bases, hexadecimal, binary, octal, and decimal. Move the cursor to the Base field under one
of the columns labeled "ADDR" or "DATA" and cycle through the four selections by pressing the
NEXT or PREV key.

5-6
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Note

An "X* specifies a “dorrt care” state, whiie a "§” specifies an undefined state.
“Don't cares” in one value base cannot always be transiated to another base,
when this happens a *$" 15 displayed.

To make this easier to understand, specify the base for each column to be [BIN] (binary). "ADDR"
should be 5 bits wide and "DATA" should be 8 bit wide as previously specified in the Assignment
menu. For our example, assume the DAC address 1s 11001 and that we desire to trigger the
oscilloscope on various inputs written to the DAC, while moenitoring the DAC analog output with
the oscilloscope analog inputs. Move the cursor to the field to the right of the resource terms "a”
and specify the "ADDR" as 11001 by using the numeric key pad. Move the cursor to the "DATA"
field of resource term "a" and specify all 8 bits as 0's.

Note

If a "don't care" it is (nadvertently changed to a 1 or a 0. change it back by
pressing the DON'T CARE key (shift CLEAR ENTRY).

Move the cursor to the "ADDR" column of the "b" resource term and specify the bits as 11001.

Move the cursor to the "DATA" column of the "b" resource terms and specify all 8 bits as 1's.

Mave the cursor to the "ADDR" field of resource term "¢” and specify the bits as 11001, but leave
the "DATA" field of resource term "¢" as don't cares. Move the cursor to the "ADDR" calumn of
resource term 'd” and specify the bits as 11001. Move the cursor to the "DATA" column of
resource term "d" and specify the bits as 10000000. The resource definitions should now appear
as shown in figure 5-5.

Status: flo Trigger Found______
TALE OHLY

Trigger NMNode [§ State Only

In Segqguence,

find EEEER Tccurrences of Triggar Teri

(any statel
then Trigger Hoguisition

Sequence Festart on no state

Lshel ' ADDP OATH
Baze - [EEN [N

Frgure 5-5 Sequence Menu Resource Definitions
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5-14, State Sequence Specification

The Sequence Specification may consist of up to 4 sequence terms with the last term occurring up
59989 times [n addition, the last term may be an ORed or ANDed combination of up to 4
individual terms. Sequence Restart may be specified and can consist of up to four ORed terms.

Move the blinking cursor into the sequence specification so that it is in the field labeled [any state].
This is the trigger term which is the last term in a possible of 4 sequence terms. The sequence
specification should presently be setup lo trigger the acquisition after finding one occurrence of
[any state]. States are checked on the edge of the clock specified in the Assignment menu, or
when multiplexing, the master clock. In this example, a trigger will be generated on each positive
transition of the J clock input.

Press the NEXT key one time lo display [a]. The oscilloscope will now trigger whenever state
pattern "a” 1s found. As we have defined resource term "a”, this will occur each time the DAC is
written to with all zeros on the data bus The DAC 15 written to any time 11001 i1s present on the
decoding circuitry input when the J clock goes high

Press the NEXT key again to display [b]. The oscilloscope will now trigger each time all ones are
wriften to the DAC as defined by resource term "b".

Press the NEXT key again to display [¢]. The oscilloscope will now trigger any time the DAC is
written to regardless of what is on the DATA bus, as defined by term "c".

Press the NEXT key again to display [d]. The oscilloscope will now trigger whenever 10000000 is
written to the DAC as defined by term "d".
Press the NEXT key again to display [#a]. This is defined as anything other than term "a". It is not
the complement of "a". With this specification, the oscilloscope will trigger anytime other than
when the DAC 1s wrilten to with all zeros.

Continue pressing the NEXT key to cycle through the remaining selections (b, #¢, and #d) untl
term [a] is displayed again. Press the INSERT key once to display a second sequence term, then
press the NEXT key to display term [b] as the second term. The oscilloscape 15 now specified to
trigger whenever state pattern "a" or "b" occurs. In our example, the oscilloscope will trigger
whenever all zeros or all ones are written to the DAC.

Move the blinking cursor to the Trigger Term field where [or] is displayed. Press the NEXT or
PREV key to display [and]. The sequence terms now are an ANDed function of state patterns "a"
and "b". For our DAC example, the ANDed function of "a" and "b" ¢can never occur.

Change the sequence terms to [#a] and [#b]. This is a valid condition for our example, and is
equivalent to saying: trigger on any state other than "a" or "b". If anything other than all zeros or
all ones is wrnitten to the DAC, the oscilioscope will trigger.

Up to four ORed or ANDed terms may make up the sequence term by pressing the INSERT key
while the cursor is on one of the sequence terms. To delele ORed or ANDed terms, move the
cursor to the term to be deleted and press the DELETE key {shift INSERT).
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For our example, change the sequence term to be [a] only. Move the blinking cursor to the
Occurrences field. The last sequence term n the list may be specified to occur up to 59999 times
before generating a trigger. To change the number of occurrences, enter the desired value by
using the numeric key pad or by pressing the NEXT or PREV key to increment or decrement the
value. Specify the number of occurrences to be "4". The oscilloscope will now trigger every fourth
time the DAC is written o with all zeros on the data bus.

While the blinking cursor is in the Occurrences field, press the INSERT key. The sequence
specification should say: find [a] then Count 4 Occurrences of [a]. This is equivalent to finding 5
cccurrences of "a” before triggering the oscilloscope.

Press the INSERT key two more times. The sequence specification should now read: find [a], then
[al, then [a] then Count 4 Occurrences of {a] This 1s equivalent to finding 7 occurrences of "a”
before triggering the oscilloscope. We should now have 4 sequence terms specified, which is the
maximum allowed.

Change the second term to [b] and the third term to [c]. The sequence specification should now
read: find [a], then [b], then [c] then Count 4 Occurrences of [a] as shown in figure 5-6. Each
sequence term must be found before the next sequence term will be searched for. If the sequence
of events does not occur as specified in the state trigger sequence specification, then the
oscilloscope will not trigger. The oscilloscope will now trigger only after all zeros are written to the
DAC, followed by all ones written to the DAC, followed by anything written to the DAC, followed by
four more writes to the DAC with all zeros on the data bus.

Trogoer (ETETCENN Statuz: Ma Trigger Found_
TRLE arLy
Trigger PMode [T

Saguence

Detine 8

In Sequence,

find Trigger Ter:
then

then

than of

then Trigger Acquizition

statel

Senuence Peztart on [

Label HIDF DATA
Ba:e [BIMIl BIM 1

11601

Figure 5-6. State Trigger Sequence Menu
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Mave the blinking curser down to the Sequence Restart field. A sequence restart on [no state] is
equivalent to not having a restart condition. Cycle through all the possible restart conditions hy
pressing the NEXT key. A sequence restart on [any state] means that tor a sequence specification
to generate a trigger, each term in the specification must immediately follow the term before it
without a break. For example, with the presently displayed setup, state pattern “b" must be the
very next state that is present on the next clock after the imitial occurrence of "a", and state pattern
"c" must be the very next state that is present on the next clock after the initral occurrence of "b",
and so on until the full sequence specification Is satisfied.

If the sequence restart term is [no state], state pattern "b" must be the next state after the imitial
occurrence of "a", but "b" doesn’t necessanly have to occur on the next clock cycle; it could occur
several clock cycles later.

If a restart condition 15 encountered, the sequence search starls over beginning with the first
sequence term.

Note

When a restart condition s specified, the sequence specification takes
priority over the restart condition, and the oscilloscope 1s triggered f the
sequence specification 1s satisfied.

The restart term can consist of up to four indiwvidual ORed terms. These terms can be entered hy
pressing the INSERT key while the cursor is in the Sequence Restart field. To delete ORed terms,
press the DELETE key.

Specify the restart term to restart on state pattern [d]. The state trigger specification should now
appear a shown n figure 5-7. Figure 5-8. shows a flow chart for trigger sequence.

Trigger RGO - __ Status: Mo Trigger Found______
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a
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Sequence Peztart on

lccurrence:z of

Lshel HAOOP DATA
Baze - [NEi{ L BIN ]

LEIM]
11146 1 rEHEEEAH
] 11111111

1 1
1 1
] 1
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Figure 5-7. State Trigger Sequence Menu
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5-8. State Sequence Triggering Flowchart
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5-15. USING QUALIFIED MODE FOR "ARMED DIGITAL DELAY"

As discussed in the previous seclion, specifying a trigger after N occurrences of [anystate] is
equivalent to triggering after N occurrences of the clock. For a set of single shot events, this
technique allows you to delay by events to a specific event before tnggering. For repeated events
it may be necessary to arm, or guality, the start of the delay. This is accomplished by specifying
operation in the Qualified state mode, which 15 selected from the state trigger Assignment menu.
The fallowing 1s a specific example showing how to use the Qualifted mode to digitally delay the
trigger.

When working with disc drives, it is often necessary to monitor waveforms at any point on a track.
This can be accomplished by arming on the index pulse and then counting N number of clock
cycles.

Perform a key-down power up reset on the 54200D. This will preset the 54200D to a specific
default state. Press the TRIG menu key, then press the NEXT key to display the state trigger
Assignment menu. Assign the Trigger Mode as [State Only] and assign the State Mode as
[Qualified]. When in the Qualified mode, multiplexing 1s automatically turned on. Assign the Slave
Clock to be the rising edge of K clock and connect the K clock probe of Pod 1 to the index pulse
signal on the disc drive unit. Assign the Master Clock to be the nsing edge of of the J clock and
connect the J clock probe of Pod 0 to the system phase lock loop clock on the disc drive unit,
The Assignment menu should now appear as shown in figure 5-9.

Trigger EEEDDR) - —————— Statuz: o Trigger Found___
TaLE CnILy
Dztine Trigger llade
13 e Clocl Mazter 1Zlocl
THL THL
State Mode (MDDEVEREETIRl @2 ----- [ ----- LT..]
Pad 2 Pod 1 Fac L
[ 1 = DA ga......0
Lsbel FPal
[ st skob st skt e it otk ok skt QAR OK K K OK ok ok ]

Figure 5-9. Assignment Menu for Digrtal Delay (Example 1}

5-12




Model 54200D - State Triggering

Move the blinking cursor to the Define field and press the NEXT key to display the state trigger
Sequence menu. Change the number of occurrences to 500 The Sequence menu should now
appear as shown In figure 5-10. The 542000 will now tnigger after the 500th occurrence of a
system clock after the index pulse  Remember, [anyslale] s the same as master clock
occurrences, which in this example are rising transitions of the J clock, which is connected to the

disc drive phase lock ioop clock.

Trogoer EESEN - - Statuz: Ho Triager Found_o_____
TALE OBl
Define Trigger Mocle
In Zequence, Cualify on Slz & Clocl then
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Figure 5-10. Sequence Menu for Digital Delay (Example 2)

Even though specifying a digitai defay in this manner may at first be somewhat awkward, there are
advantages to having it as a part of the state tngger. In addilion to qualitying an a slave clock and
counting master clocks [anystale], you can also specify within the sequence to find defined states.

For example, if the disc dnive that you are testing has real time serial to parallel processing, it might
be advantageous to find a word identifying a parhicular sector on the track before counting system
clocks. Figure 5-11 and 5-12 show the state trigger Assignment and Sequence menus for an
example such as described above The slave clock 15 connected to the index pulse, the master
clock to the system clock, and data inputs of one of the pods are connected to the parallel bus
output of the disc drive unit State 'd” is defined as the sector idenbfication for sector #4.

Acquisition is triggered only after finding the index pulse, then sector #4, and finally 200
occurrences of the system clock.

Besides providing a very versatile method of digital delay, the analog inputs of the oscilloscope are
free to probe analog signals such as the data being read from the disc (read data), and the
differentiated signal of read data. If the digital delay were part of the analog trigger section, the
analog inputs would always be connected to digital signals for tnggering rather than monitonng the
cntical analog signals that must be charactenzed.
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Trogoer G ODR] - - - Ctstuz: Ho Trigger Found_____.
TaLE oy
lefine Trigger Mode
91z & Clocl flazter Clocl
L JHL
State Mode (NEYEEICENE 2 - [ ----- LT..]
Forl Pud 1 Fad [

Lakhet! Paol
[+]

Figure 5-11. State Assignment Menu for Digital Defay (Example 2)
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Figure 5-12, Sequence Menu for Digital Delay (Example 2}
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5-16. EXTRA BIT AND MISSING BIT MODES

Oscilloscopes have traditionally only been able to trigger on the "known". This is fine when the
waveforms under test are predictable, However, when troubleshooting unpredictable waveforms,
triggering at the praper time may be difficult or impossible to do with a conventional oscilloscope.
Two bit fault modes were implemented within the 27-bit parallel state triggering capability of the
542000 o enable the digitizing oscilloscope to tngger on the "unknown" or fault condition. When
the fault occurs, the HP54200D pre-trigger acquisition and built-in measurement capabilities allows
you lo perform a thorough cause-and-effect analysis of the fakure. Through the missing and extra
bit triggering modes, the HP54200D can catch intermittent and mysterious hardware failures that
might otherwise be overiooked. Bit-fault triggering has numerous applications, especially In
detecting faults during digital signal transmission and in disc drive measurements.

5-17. The Faulis

A missing bit (signal dropout} 1s the absence of a signal transitton within a given time window. This
window is referred to as the reference cell. An extra bit (gliteh) is the occurrence of two or more
transitions within a ttme window. Figures 5-13 and 5-14 illustrate two examples of these cases.

Missing Bit Trigger
|+—Cell—s| | |+—Ce11—= |, Point |

Reference Cell 1

{J C1k Input) J L
| | | | i

Serial Data

(L C1k Input} ﬂ H H

Figure 5-13. Missing Bit Timing Diagram

Extra Bit
{+—Cel1—| |+—Cel1—| |
Reference Cell
{J CIK Input} __J L_
I | | | k I
Serial Data
(L C1k Input} [1 {L_[‘ H H H (
| I | b |
Trigger
Point

Figure 5-14. Extra Bit Timing Diagram
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For the HP54200D to detect a fault, a reference signal and serial data (signal under test) must be
applied to the "J" and "L" ¢lock inputs on the oscilloscope state pods. The pod inputs are logic
analyzer type triggering probes which are separate fram the analog mputs. In the examples shown
in figure 5-13 and 5-14, the reference input is a simple repetitive clock with the serial data input
being a return-to-zero (RZ) signal. Depending upon the application, various combinations of edge
selections can be made defining reference cell boundaries and data transitions. For example, if in
the examples of figures 5-13 and 5-14, the serial data was non-return-to-zero (i.e., one transition
per reterence cell), then the senal data would be specified as both rising and falling edges.

5-18, Faulty Serial Pata Transmission

Digital signal transmission is simply the transmission of a digital signal from one paint to another.
The signal may be transmitted over a long tranamission line, or simply from the input to output of a
logic gate buffer. By defining the input signal as the reference and the output signal as the senal
data, the HP54200D can easily detect and trigger on intermittent glitches or dropouts during signal
transmission. Two such exarmnples are described in detail below.

5-19. Data Transmission Dropout

A microprocessor bus address line was intermittently dropping out at a point several gates away
from its source. Through the use of the bit-fault triggering modes of the 54200D, the faulty
component was quickly discovered. The intermittent part was an ECL o TTL translator. To detect
this fallure, the ECL input was defined as the reference cell input with the cell boundaries specified
from rising o rising edge. The TTL output was specified as the serial data with data transitions
defined as each falling edge. The state trigger setup hme specification for the 54200D 1s 20 ns.

When functlioning narmally, the output of the translator should follow the input with very ittle delay
{<<20 ng), therefore the rising edge of the output could not be defined as the data transition, Data
transitions can not be within 20 ns of either cell boundary In this example, the falling edge of the
output 1s not in violation of the setup specification.

Figure 5-15 is a hardcopy output of the input and output signals as acquired by the HP54200D.
The top graph shows the ECL input to the translator while the bottom graph shows the TTL
output. Between each rising edge of the input {reference cells), the output had one falling edge
(serial data), except for the cell shown between the X and © cursors. The TTL output was
intermittently dropping out for short durations. By operating in the missing bit mode, the
HP54200D detected the drop-out and tniggered the oscilloscope on the very next cell boundary
(rising edge) of the reference input (top graph, center screen). Figure 5-16 shows the state trigger
assignment menu setup, while figure 5-17 shows the sequence specification menu. Triggenng an
this fault requires only the connection of two state pod inputs and the specifying of edges and
trigger levels for these two inputs.

5-20. Catching the Glitch

The HP54200D can also easily detect and trigger on a glitch by operating in the extra bit mode.
Figure 5-18 shows an example of an ECL output intermittently glitching high. Note that in the
reference cell between the X and O cursors, the output has two falling edges. The trigger point is
at center screen coincident with the second falling edge (exira bit) of the output signal. The setup
for this measurement was identical to that of the dropout example except that the state mode was
sefected as extra bit rather than missing bit.
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Channel [ 11 Status: Acquisition Stopped
TALK DMLY
Ronge 2.0V Auto Scale [ Engbled 1
Offset -1.000 V Stere Mode T Normal 1
Coupling  Tdel [10:1 1]
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1 [Chan 1 1]
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Figure 5-15. Missing Bit (Signal Dropout) Detection
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TrLb DHLY
State Onlg:-
Feference Ceil Seri1al Data
T Clocl L Clncl
"""" S-oees - -
Fod & Pad 1 Pad 1

Libe!l Pol
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Figure 5-16. State Trigger Assignment Menu
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5-18

Trigger [EDECCEER - - - - Statuz. o Trigger Found______
TALE CHLY
Define Trvgger Mode (fEEEENOGEY

In Sequence,
findl Occurrences of
3 Miz=ing Bit
then Trigger Hoguizition
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Frgure 5-17. State Trigger Sequence Menu

Channel [ 11 Status: Acquisition Stopped
TALE DNLY

Range 2.0V Auto Scale [ Emabled ]

Offset -1.000 V¥ Store Mode [ Normal 1]

Coupling  [del [10:1 1

Graph [ 21 300 mV/div -1.0O Y 1.00 psrdiv -5.000 us

1 [Chan 1 1]
A3 IN ECL

1 | L L | I L 1 1

—

=
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A3 DUT ECL

Figure 5-18 Extra Bit (Glitch) Detection
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5-21. QUICK REFERENCE TO STATE TRIGGER MENUS

The 54200D can trigger on a state condition or arm the analog trigger after a state condition.
Select the TRIG State submenu by pressing the TRIG menu key, then move the blinking cursor to
the Trigger field and press the NEXT or PREV key untl a Trigger State menu appears. This only
chooses the state submenu and does not change the trigger from analog to state

Two selections, the Assignment menu and the Sequence menu, are avallable in the State Trigger
submenu and are selected from the Define field.

5-22. State Trigger Assignment Menu

The Assignment function (figure 5-19 and 5-20) assigns informalion about the pod inputs and how
they will be used.

TRIGGER MODE. This selection deterrnines whether the instrument will trigger on the conditions
specilied in the analog trigger submenu (Analog Only), or will tigger on the conditions set up in
the state trigger submenu (State Only), or whether the state conditions will first be found and then
used to arm the analog tngger (State Arms Analog) This Trigger Made field is also present in the
State Trigger Sequence menu.

STATE MODES. Four state modes are availabler

Normal Mode. The The normal mode provides state triggering with up to four unigue stale
patterns of up to 27 bits each that may be qualified on in a user-defined sequence. The last state
can be an ORed or ANDed combination of up to four state patterns and can be specified to occur
from one to 59 999 times before satisfying a complete state sequence Up ta four QRed seguence
terms allow restarting the complete sequence if the restarl term occurs before the proper sequence
ts completed. Upon sablisfying a sequence specification, the 542000 can be defined to trigger
tmmediately, or trigger on the next valid analog tngger.

Qualified Mode. The qualified mode enables the user to perform digrtal delay triggering, which is
very useful for triggering on a senial bit string. State sequence search does not begin until after the
qualify clock has occurred. The slave clock is defined as the qualify clock. One application
involves triggering on the nth sector pulse on a disc after an index pulse by qualifying on the index
pulse, and define the sequence to tnigger after the nth cccurrence of any state.

Missing Bit Mode. This mode predefines the last state in the sequence specification to detect a
missing bit in a string of senal data and triggers the acquisiion. A reference clock provided by the
user I1s compared with the input senal data There must be one data bit transition in the senal data
within each reference clock cycle. If the data bit is missing, the 542000 detects it and triggers the
acqusitton on the next reference clock edge. When in this mode, the last state in the sequence
specification can be defined to search for up to 59999 missing bits. The J clock is used to define
the reference hme interval or cell for which a missing or extra bit will be checked. The senal data
15 input as the L clock.
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Extra Bit Mode. This mode predefines the last state in the sequence speciication to detect an
extra bit in a string of serial data and triggers the acquistion. A reference clock provided by the
user is compared with the input serial data. There must be one data bit transition in the serial data
within each reference clock cycle If more than one data bit transition occurs within any reference
clock cycle, the 542000 triggers on the extra bit. When in this mode, the last state in the
sequence specification can be defined o search for up to 59999 extra bits. As in the Missing Bit
mode, the J clock 15 used to define the reference time interval or cell for which a missing or extra
bit will be checked. The serial data 15 input as the L clock

CLOCKS. Three ORed clocks operate in a single-phase or two-phase demulliplexing mode. Clock
edges can be selected as positive, negative, or both positive and negative for each clock. Different
edge selections may be made on the same clock if It is used in each phase of the multiplexed
mode The specified clock edge determines when the data on the state channels is clocked into
the instrument for trigger comparisons.

POD THRESHOLDS. The comparator thresholds for each of the pods may be set to a level suitable
for TTL, ECL, or may be user-defined in volts.

MULTIPLEXING. The clocks may be multiplexed in Normal mode for use with microprocessors
that multiplex their data and address lines.

LABELS. Up to eight different five-character labels may be designated in Normal and Qualified
mode for any combination of input lines for ease in setting specifications. Missing-bit mode and
Extra-bit mode only altow one label. To enter a label, use the alphabetic characters provided when
the shift key I1s active. To obtain more labels, move the blinking field cursor to the first label field,
then press INSERT. To remove a label, move the blinking field cursor to that label and press
DELETE (shift INSERT).

POL. This field selects legic polarity. Selecting plus (+) indicates positive logie; voltages above the
threshold are logic 1 and voltages below the threshold are logic 0. Selecting minus {-) indicates
negative logic; voltages above the threshold are logic 0 and voltages below the threshold are
logic 1.

POD ASSIGNMENT. This field assigns a particular state channel to a grouping defined by the
label. An asterisk (*) means the channel 15 active. A period () means the channel 1s not part of
that grouping.
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Trogger EDERTEN] - __ Statuz: o Tragger Found______
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Figure 5-19. Example State Trigger Assignmernt Menu {Quahfied Mode)
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Figure 5-20 Example State Tnigger Assignment Menu (Missing-bit Mode)
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5-23. State Trigger Sequence Menu

The Sequence function {figure 3-21) sets up a sequence of state terms that determines the state
trigger condition.

TRIGGER MODE. This selection determines whether the instrument will fngger on the conditions
specified in the analog trigger submenu (Analog Only), or will trigger on the conditions set up in
the state trigger submenu (State Only), or whether the state conditions will first be found and then
used to arm the analog trigger (State Arms Analog). This Tngger Mode field 15 also present in the
State Trigger Assignment menu,

RESCURCE TERMS. These are defined at the bottom of the stale trigger sequence menu. Label>
is a carryover from the assignment menu. Base- determines whether the channels grouped under
label are expressed in hexadecimal, binary, oclal, or decimal format. Four resource terms (a, b, c,
and dj may be defined by the user for use in sequence triggering.

SEQUENCE. Four user-defined terms (a, b, ¢, and d), the not equal of those terms, any state, or
no state may be used in any combination to define a sequence of events on which to be triggered.

Initially, only cne term is shown. To add more terms, move the blinking field cursor to the
occurrences field and press INSERT. Up to three more terms may be added. To remove a term,
move the blinking cursor to that term and press the DELETE key.

Tragoger [ECEEEEM - Statuz: Acqguired Frame C45L15__
THLY DL
Define Tragger Mode
In 2eguernce, Tualify on 51z e Clec! then
Find Tr1gger Ter
then
then Count Occurience: of

then Do Hothung

Sequence Peztart on [EIVIERGY

Lakel H B
Baze [HEX JMCHEX]
3
ly EE

oon

Figure 5-21. Example State Trigger Sequence Menu
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LAST SEQUENCE TERM. Ail four resource terms and their not equal terms may be used In any
ORed or ANDed configuration to specify the last sequence term. To do this, move the blinking
field cursor to the last sequence term (after accurrence specification) and change any state to the
desired resource term {either a, b, ¢, d, #a, #b, #c, or #d). For more terms, press INSERT while the
blinking field cursor 15 on the resource term, To remove extra terms, move the cursor to the
undesired term and press the DELETE key

TRIGGER TERMS. This entry determines whether the last sequence term will OR or AND the
resource terms together.

OCCURRENCES. Occurrences of the last event in the sequence may be specified from 1 to 59999
gccurrences.

RESTART. One to four resource terms may be used in an ORed condition for a sequence restart
condition. The sequence restart selection field appears when a resource term is inserted into the
sequence.

5-23/(5-24 blank)



Peripherals




Model 54200A/D - Peripherais

SECTION 6
PERIPHERALS

6-1. INTRODUCTION

The 54200A/D has the capatbility of making a hardcopy dump 1o various HP-IB graphics printers
and plotters without the use of a controller. This section will show you how to use the 54200A/D
with a graphics printer or plotier,

6-2. SETTING UP THE 54200A/D

When a controller is not connected to the 54200A/D and you want to dump to a graphics printer or
plotter, press the front panel SYSTEM menu key. If the Peripherals submenu is not displayed,
press the NEXT/PREV key until the Peripherals submenu appears (Figure 8-1). Move the blinking
field cursor to the HP-IB Address Mode field and press NEXT/PREV key if Talk Oniy 15 not
displayed to set address mode to Talk Only.

it a hardcopy dump is desired using a controller, refer to the SYSTEM programming commands
PLOT and PRINT in Section 8.

Suztem Specification.______ Ststuz, Acquired Frame OOHBI_
THLE QHLY
[ Peripherals

HP-IB Addrez: Mode: [NENESIE

Hardecopy De 1ce vz NSNS Mozt Be in LISTEN OHLY Mode

]

RCETNCET RN I [ Frobe Compensation & o kHz )

Beeper 13:  [{E

Firmware Pe 1z1om: A2511

Ser1al MHumber: 243260005

Figure 6-1. SYSTEM Peripherais Submenu
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6-3. GRAPHICS PRINTERS

The 54200A/D will intertace directly with graphics printers that use the Hewiett-Packard Raster
Graphics Slandard and the HP-IB.

Connect the graphics printer to the HP-IB connector on the rear panel of the 54200A/D using an
HP-IB interface cable. Before the graphics printer 1s energized, locate the HP-IB configuration
switch on the printer and set the LISTEN ALWAYS (or LISTEN ONLY) switch to the True (1)
pasition {refer to lhe printer manual). 1 15 important that this switch is set betare the power is
applied to the printer because most printers only read these switch sethings when power is first
turned on.

After the pnnter has been connected to the 54200A/D and the printer configuration switch has
been set to LISTEN ALWAYS, press the 54200A/D front panel SYSTEM menu key. Display the
Peripherals submenu and move the blinking field cursor to the Hardcopy Device Is field. If Printer
is not displayed in this field, press the NEXT/PREV key to display Printer.

The hardcopy function will dump exaclly what is displayed on the 54200A/D display. Set up the
display exactly as it 1s to be printed, then press the HARDCOPY (shift TTL} key to print the display.
The status line of the display will read "WAIT Hardcopy in Progress”. To abort the hardcopy, press
the CLEAR ENTRY key. If the prninter is not connected or not working properly, the status hne of
the display will report "WARNING Transmission Aborted” then will display "No Hardcopy Device".

6-4. PLOTTERS

The 54200A/D will interface directly with a plotter that uses the Hewlett-Packard Graphics
Language (HP-GL) and an HP-IB interface.

Connect the plotter to the HP-IB connector on the rear panel of the 54200A/D using an HP-IB
interface cable. Before the plotter 15 energized, locate the HP-IB configuration switch on the
plotter and set the LISTEN ALWAYS (or LISTEN CNLY) switch to the True (1} pasition (refer to the
plotter manual) It is important that this switch 18 set before the power is applied to the plotter
because most plotters only read these switch settings when power is first turned on

After the plotter has been connected to the 54200A/D and the plotter configuration swilch has
been set to LISTEN ALWAYS, press the 54200A/D front panel SYSTEM menu key. Display the
Peripherals submenu and move the bhnking field cursor to the Hardcopy Device Is field. If Plotter
is not displayed i this field, press the NEXT/PREV key to display Plotter.

The hardcopy function will dump exactly what 1s displayed on the 54200A/D display. Selt up the
display exactly as it 1s to be plotted, then press the HARDCOPY (shift TTL) key to plot the display.
The status line of the display will read "WAIT Hardcopy in Progress'. To abort the hardcopy, press
the CLEAR ENTRY key. If the plotter 1s not connected or not working properly, the status line of
the display will report "WARNING Transmission Aborted” then will display "No Hardcopy Device”.
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SECTION 7
REMOTE CONTROL

7-1. REMOTE OPERATION, HEWLETT-PACKARD INTERFACE BUS

The 54200A/D can be operated through the Hewlett-Packard Interface Bus (HP-IB). Menu
functions (except protecl status on memories), remote only functions, and most front panel
functions {except the LINE switch and cursor functions), are programmable through the HP-IB.
Bus compatibility, programming, and data format are described in the following paragraphs.

The notation used in this sechion to descnbe bus communications is defined at the end of this
section in the Notation Convenhons and Definitions paragraph

In this manual, the 54200A/0 program codes are listed in ASCIl code Table 7-1, Commanly Used
Code Conversions, mcludes a hsting of ASCIl characters and some commonly used eguivalent
codes.

For more information about HP-IB, refer to IEEE Std 488-1978 (or the identical ANSI Standard

MC1.1), "IEEE Standard Digital Interface for Programmable Instrumentation” and IEEE Std
728-1982 "|EEE Recommended Practice for Code and Format Conventions”.

7-2. HP-IB COMPATIBILITY

The 54200A/D complete bus compatibiity as defined in IEEE Std 488-1978 is5 presented in Table
7-2.

The programming capability of the instrument 1s further described by the twelve HP-IB meta

messages in the left hand column of table 7-2 Foremost among these 1s the Data message. Data
meassages contain the program codes that set the instrument mode of operation,

7-3. HP-IB STATUS DISPLAY

The status of the 54200A/D on the HP-IB is annunciated on the CRT by an HP-IB status message.
This message describes the 54200A/D remote/local status, address status, and whether or not the
instrument is requesting service via the SRQ bus control line.
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Table 7-1. Comynenly Used Code Conversions

HP-1B ASCIl | Decimal Binary Octal Hexa- HP-1B ASCIl | Decimal Binary Octal Hexa-
dacimal decimal
Addressed ML [n] oo Na oo ong fala} Talk TO ) ) 01 000 O0h 100 40
Command GTL SOH 1 00 1300 081 s 3| Address T1 A 65 01 000 0N 101 41
Group STA 2 a0 100 010 oa2 D2 Group T2 B 23] 01 000 C10 in2 42
TACGH ET¥ 3 00 1300 411 003 n3 ITAGH T3 [ 7 a1 000 o114 103 43
MNiate 2

sOC EOT 4 Q0 N4 100 and 4 T4 M [=I2} a1 000 100 104 a4

FPC EMGC 5 00 D00 101 005 05 LE] E 09 01 000 1M 105 45

ACK B a0 Ing 110 (8] 06 T8 F 70 01 000 110 106 46

BEL 7 a0 Do 111 o0o7 or T7 G ral 01 000 11 107 a7

GET BS 8 a0 301 0on B10 0a T8 H 72 01 001 00D 110 48

TCT HT 9 a0 no1 oo [ na T9 | 73 01 001 oe 111 49

LF 10 00 o1 g 012 NA T10 J 74 01 001 o1 112 44

VT 1 a0 a01 o1 013 ng T K 75 01 001 011 113 48

FF 12 00 1301 160 14 ac T2 L 76 01 001 10D 114 410

CR 13 00 1301 101 015 uo T13 M ki 01 001 101 115 40

50 14 aa 1301 110 o016 NE T4 el 78 01 001 110 116 1E

| 15 o0 Bo1 111 M7 OF T15 o 79 o1 001 111 7 aF

Unwersal DLE 18 00 M0 0060 20 10 Ti6 P 80 01 010 000 120 &0
Command  LLO [nlay] 17 1o 010 001 o 1" Ti7 [} 81 01 010 004 12 31
Group DC2 18 00 210 010 20 12 T1B R H2 01 010 010 122 a2
TUCG) DC3 19 20 1310 011 023 13 T19 S 83 o1 010 0N 123 53
pCL DCc4 20 J0 1210 100 024 14 T20 T 84 01 010 190 124 54

PPU NAK a1 a0 110 101 025 15 T21 u 85 01 010 1 128 55

SYM 22 00 1110 110 026 16 T22 A 86 01 010 110 126 56

ETB 23 o0 310 1 027 17 T23 W a7 01 010 1M1 127 g7

SPE| CAN 2 00 1311 000 030 18 T24 N B8 01 011 00O 130 58

SPD EM 25 20 011 o001 on 18 T25 ¥ B3 61 11 a0 131 59

SUB 2 a0 011 010 032 1A T26 z ) M 011 Q10 132 54

ESC 27 Qa0 311 On 033 1B T27 | 91 [ R 133 B

F5 2 00 011 100 034 [ T2 92 01 611 100 134 5C
[ 29 0 131 1 0319 10 T2 | 93 o1 11 10 135 50

R& 30 a6 11 110 036 1E T30 " 94 o1 011 110 136 5E

us kx| o0 011 111 037 1F UNT — 95 o1 011 111 137 5F

Listen Lo 5P 32 Q0 100 000 040 20 Secandary 50 ' In 01 100 400 140 Bl
Address L1 | 13 00 100 oM 041 21 Cpmmand 51 4 97 a1 100 001 14 61
Group 2 " 34 00 100 040 042 22 Group 52 u} 98 o1 100 010 142 62
ILAG) L3 § 35 30 160 011 043 23 1SCGH &3 2 99 01 100 o1 143 b3

MNote 1 HMote 3

L4 3 16 o 100 100 Dad 24 54 d 100 a1 108 100 144 (a1}

L5 g 37 00 100 1M 045 25 5 £ 101 D1 100 101 145 65

L6 & 3 oc 100 110 04p 26 56 f 102 01 100 110 146 66

L7 ' 39 oG 100 111 047 27 57 ] 103 01 100 111 147 67

LB 40 0c 101 000 050 28 58 h 104 01 101 000 150 68

L9 ' 41 00 101 001 051 2 S9 1 105 01 101 o6l 151 (2]

L1o * az2 00 101 010 052 2A 510 | 106 01 101 010 192 oA

Li1 + 43 0o 101 011 053 28 51 ¥ 07 o1 10% 011 153 6B

L12 , 44 0o 109 100 054 ac 512 | 108 01 10% 100 154 b
L13 - 45 00 1071 1 ass 20 513 m 109 01 101 11 155 ]y

Lid 16 0o 101 110 056 2€ 514 n 10 o1 101 110 156 BE

L15 4 47 00 101 111 057 oF 51% ) in o1 101 111 157 6F

Li6 0 48 00 110 000 060 30 518 & ma 01 110 000 160 70

L7 ¥ Elz] 00 110 o1 061 £} S17 ¥} 113 01 110 001 161 71

L1a 2 50 0o 110 010 062 Al 518 I 114 01 110 o 16 e

L19 3 51 00 110 011 063 33 519 5 115 a1 110 011 163 73

L20 4 52 00 110 100 064 34 520 k 116 01 110 100 164 74

L21 5 33 0o 110 10 065 5 521 u 117 01 110 101 165 75

Loz 6 54 00 110 10 066 36 522 v 118 a1 110 110 1686 76

L23 T 55 oo 110 111 067 Eng 523 w 119 a1 110 111 167 T

Lz24 i} 56 00 111 00% 07g 38 S24 4 120 01 111 000 170 78

LoG 4 57 00 111 001 071 19 525 ¥ 121 {01 111 00 17 I

26 58 0o 111 010 o072 I 526 4 122 ul 191 010 172 T
Lav , 59 a0 111 011 073 3B Sar L 123 01 111 o1 173 78

L°8 : 60 00 111 100 Q74 3T 528 \ 124 a1 111 100 174 7C
29 = 61 0o 111 101 Q75 3D 529 F 125 11 111 101 175 7D

L0 - 62 oo 111 110 076 3E 530 ~ 126 01 111 10 176 7E

UNL 3’ &3 oo 111 11 ar7 3F &3 DEL 127 1111 111 177 7F

NOTES 1 L<n=#MLA assigned to device number =n=
2 T«n>=MTA assigned in device number -n>
3  Meaming defined by Primary Command Group code
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Table 7-2. HP-I8 Message Reference Table

HP-1B APPLICABLE INSTRUMENT RESPONSE RELATED INTERFACE
META COMMANDS FUNCTIONS
MESSAGE AND CONTROL
LINES
Data Yes Most front panel, menu, DAB  MLA L3
and remote functions. EQOIL UNL T5
Also a1l instrument EOQS MTA
settings may be read UNT
via the HP-IB. OTA
Trigger Yes Responds as if the GET DT1
DiGitize system command MLA
were issued.
Clear Yes Responds by: DCL DCl
* Terminating bus sDe
communication
* Clearing serial poll
bits
* Clearing input and out-
put buffers
* Llearing error, msg
and key gueues
Remote Yes Enabled to remote mode REN RL1
when the REN bus control MLA
Tine is true. However, it
remains in local until it
is addressed to listen the
first time,
Local Yes Returns from remote to GTL RL1
local when it receives the| MLA
Local message or the LOCAL
key is pressed. Settings
remain unchanged after the
remote-to-local
transition,
Local Yes When in remote, and local LLO RL1
Loeckout Tockout is in effect. the
front panel is disabled.
Only the system controller
can return the instrument
to local,

7-3
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Table 7-2 HP-IB Message Reference Table (Continued)

HP-1B APPLICABLE INSTRUMENT RESPONSE RELATED INTERFACE
META COMMANDS FUNCTIONS
MESSAGE AND CONTROL
LINES
Clear Yes Returns to local and local| REN RL1
Lockout Tockout is cleared when
Set/ the REN bus control line
Local goes false.
Pass/ No The controlier subset is TCT co
Take not implemented.
Control
Require Yes Sets the SRQ line true SRQ SR1
Service when one of the service
request conditions occur,
if it has been enabled to
send the RQS message for
that condition.
Status Yes Responds to a Serial Poll SPE T5
Byte Enable {SFE) bus command SPD
by sending an 8-bit byte 5TB
when it is addressed to
talk. Bit 6 (RQS bit} is
true if the 54200A/D has
set the SRQ bus control
1ine true. The byte is
cleared after it is read
by the HP-IB controller if
the RQS bit was set.
Status Yes Responds to a parallel PPE PPC PP1
Bit polt, PPD  PPU
Abort Yes Is unaddressed to listen IFC T5
or talk. L3
1. Commands, Control 1ines and Interface functicons are defined in IEEE
Std 488-1978. Knowledge of these might not be necessary if your
controller manual described programming in terms of the twelve HP-IB
Messages shown in the left column.
2. The 54200A/D Digitizing Oscilloscope complete bus capability as
defined in IEEE Std 488-1978 is: SHl, AH1, T5, TEO, L3, LEO, SRI1,
RL1, PP1, DCi, DT1, CO, E1

7-4
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7-4. REMOTE MODE
7-5. Remote Capability

The 54200A/D communicates on the bus in both remote and local modes In remote, all front
panel controls but the LINE switch and the LOCAL and SHIFT keys are disabled. When Local
Lockout is in effect, the LOCAL key is also disabled.

The 54200A/D can be addressed to listen or talk while in remote mode. When addressed to listen,
the instrument automatically stops talking and responds to DATA messages When addressed to
talk, the instrument stops listening and sends either a Data message (it available} or the Status
Byte. Whether addressed or not, the 54200A/D responds to the Local, Local Lockout, Clear
Lockout;Set Local, Trigger, Status bit. and Abort Messages and, in addition, the instrument may
issue the Require Service message.

7-6. Local-to-remote Mode Changes

The 54200A/D switches to remote upon receipt of the Remote message. The Rerote message
has two parts:

+ Remote Enable (REN) bus control line true
« Device listen address (MLA - MY LISTEN ADDRESS) received once white REN true

All instrument settings remain unchanged with the local-to-remote transition. However, the
remote-to-local transition does disable the front panel with the exceptions mentioned above. The
HP-IB status display will show "Remote" to mdicate remote mode.

If the instrument is set to talk-only mode, the local-to-remote transition is inhibited.

7-7. LOCAL MODE
7-8. Local Capability

In local, the 54200A/D front panel controls are operational. Although it will not respond to input
Data messages in local mode, 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, Trigger, Status bit, and Abort messages. It also can issue the
Require Service message in local mode.

7-9. Remote-to-Local Mode Changes
The instrument always switches to local from remote whenever it receves the Local message
(GTL) or the Clear Lockout/Set Local message. (The Clear Lockout/Set Local message sets the

Remote Enable control line {REN) false.) If it 1s not in Local Lockout mode, the instrument also
switches to local when the front panel LOCAL key is pressed.

7-5
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The instrument settings remain unchanged during remote-to-local transitions except:

* Any data transfers are ahorted
s Screen Is turned on.
» DEBug command mode {if on} is turned off.

The "Remole” indication on the HP-IB stalus display will disappear as the remote-ta-local change
is made.

7-10. LOCAL LOCKOUT

When program control is interrupted, which can happen by returning the instrument to local via the
front panel LOCAL key, data or settings could be changed This would leave the instrument in an
unknawn state. Ta prevent this, a local lockout may ba used. Local lockout allows return-to-local
only under program control.

Note

Return-to-focal can afso be accomplished by turning the instrumemnt off, then
on again wilflr the LINE switch. However, this technique has two potential
disadvantages.

* It defeats the purpose of focal lockout (that is, the system controffer may
fose controf of the strument ).
* Other HP-IB conditions reset to default states at power-on,

SRQ can be asserted to signal cycling the instrument power

7-11. ADDRESSING

The 54200A/D interprets the byte on the eight bus dala lines as an address or a bus command if
the bus is in the command mode (Atention control line (ATN) true). In addressable mode, the
instrument may be addressed to hsten or to talk.

Once addressed to listen, the instrument remains configured to hsten until it receives an Abort
message (IFC), its own talk address (MTA), or a universal unlisten command (UNL} from the
confroller. Once addressed to talk, the instrument remains configured to talk until it receives an
Abort message (IFC), another instrument talk address (OTA), its own listen address (MLA), or a
universal untalk command (UNT). The HP-IB status display indicates on the CRT when the
instrument is addressed to talk ("Talk") or addressed to listen ("Listen™).

The 54200A/D is shipped fram the factory in the addressable mode, with its talk address set to "0"
{ig, TO). Refer to Table 7-1 for equivalent address codes. The instrument can also be configured in
the talk-only mode. This mode enables imited bus operation without an HP-I1B system controller.
The instrument address and addressing mode may be displayed or changed from the front panel.
Complete instructions for these procedures are given in the Systems Peripherals Submenu
paragraph m Section 3 of this manual.
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7-12, Talk-only Mode

if the instrument is set to talk-only mode, It is always configured as a talker and does not respand
to any of the bus messages. This mode must be selected if the 54200A/D 1s to drive a printer or a
plotter without the aid of an HP-IB controller. Refer to Section & of this manual for more
information on use of the 54200A/D with a printer or plotter,

7-13. HP-IB TURN-ON DEFAULT CONDITIONS

Several HP-IB parameters are reset at powesr-on. However, both the mstrument address and
addressing mode are preserved in non-volatile memory,

HP-1B parameter default conditions are:
¢ HP-IB local mode
e Local-lockout cleared
+ Unaddressed (if in normat addressing mode)

» Status hyte register cleared

7-14, DATA MESSAGES

The 54200A/D communicates on the HP-IB primanly with Data messages. The instrument
interprets a byte on the eight bus data lines as a Data message when the bus 15 in the data mode
(Attenbion cantrol line (ATN) false).

The instrument can both receive and send Data messages. Input Data messages include the
instrument program commands {device-dependent commands) used to program front panel
functions, menu functions, and all remote functions. Output Data messages include instrument
status information, the settings of specific functions, measurement results and the Learn String
and waveforms.

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 1s described later in this section and in the descriptions of the "SETup” and "SETup?",
programming commands in section 8 of this manual.
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7-15. RECEIVING THE DATA MESSAGE

The 54200A/D responds to Data messages when it is in the remote mode (REN control line true)
and is addressed to listen.

7-16. Input Data Message Format

Input Data messages contain a sinng of device dependent commands (program commands) and
an End-of-String {ECS) message. The program codes within g Data message are executed after
the EOS message is received. The following format rules must be observed for all input Data
messages:

¢ A linefeed {<LF>) or an EQI are used as the End-of-String (EOS) message. Each Dala
message must be terminated by a <LF> or by asserting the EQI bus signal line with the last
byte in the message.

* The carnage return character (<CR>) is nol required before <LF> Preceding <LF>, <CR=>
is treated as "no operation” and may be repeated as many limes as permitted by the
maximum string length limitaton.

s When several program commands are sent in a Data message, a semicolon (preferred), or
space must be used to separate each program command from each other.

* Multiple arguments for a command must be separated by commas.

+ The maximum length of a Data message is 256 characters (including: semicolons,
commas, <SP>, <CR>, and <LF>), except those messages that include binary data blocks.
Binary data blocks must begin within the first 256 bytes of the data message.

Errors in Data messages syntax are trapped and can be reported via the HP-IB. For details about
detecting and reporting format errors refer to the "STAtus?" and "ERRor?" programming
commands n section 8 of this manual.

7-17. Program Order Considerations
Commands are interpreted and setups are changed in the 54200A/D as they are received and
found to be syntactically correct. Commands preceding an error in multi-command messages are

executed up to the paint where the error is detected. This provides consistent operation whether
command are sent one per message or several per message.
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7-18. Program Command Format

Program commands consist of a header followed by a parameter field, Headers may be of a Long
or Short (abbreviated) form. This allows the programmer to use full words or abbreviations for
program commands. Command arguments can be words, or numbers in most cases. This allows
ohe programrmer to generale readable code, and allows another programmer to generate code that
15 more efficient in the use of space in his computer,

Program Code Parameters may be of four types:

Strings - Any collection of ASCIl characters excluding guotation marks {decimal 34}
surrounded by quotation marks,

Blocks - A block of data in formats as defined by |EEE Std 728-1982.

#A - This format 1s a bmary block with the formab <#=»<A><length
word><DAB. .DAB>. The length word 15 a 15 bit binary integer representing the
number of DABs. DABs are the data bytes themselves. <#> and <A> are ASCH
bytes.

#Y - This format is an ASCH representation of a binary number with the format:
<#><Y><DAB...DAB>. All bytes are ASCII.

#0O - This farmal is an ASCIl representation of an octal number with the format.
<#><0><DAB...DAB>. All bytes are ASCII.

#H - This format 15 an ASCIl representation of a hexadecimal number with the
format: <#><H><DAB...DAB>. All bytes are ASCII.

Numeric - Any integer (NR1 format), decimal (NR2 format), or exponential value (NR3
format). The character <E> or <e> may be used to delrmit the mantissa of
exponential parameters. Spaces are nol allowed between the <+>, <>, «<E>,
<.>, or between digits. Refer to figure 8-2 in Section 8 for syntax diagrams of
NR1, NR2, and NR3 numeric representations.

Alpha - Some commands require or allow alpha arguments such as "ON" or "OFF".
These arguments are ASCII strings that start with an alpha character and are
followed by printable character except a <§P>, <>, <>, <#>, <>, OF <_>.

The general rules af program command format are.
¢ The 54200A/D sends and receives Data messages m standard 7-tuit ASCII code.

» The instrument responds equally to upper and lower case characters.

¢ Parameter fields containing multiple parameters require a comma (,) to dehmit individual
parameters.

Errors in Data messages syntax are trapped and can be reported via the HP-IB. For details about

detecting and reporting format errors refer to the "STAtus?” and "ERRer?" programming
commands in Section 8 of this manual.
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7-19. SENDING THE DATA MESSAGE.

The 54200A/D 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 1s addressed to tafi, the desired output data must be
spectfred with the appropriate input Data message.

7-20. Qutput Data Message Format

Output Data messages include the seltings of individual functions, instrument status inforrmation
and binary Learn String data. Refer lo the "LONGform”, "HEADer", and "ARGument" programming
commands in Section 8 of this manual for mare information on output format selection.

Note

Exponential values are gent by the 54200A/D with the ASCH character "E*
(upper case} as the separator between the mantissa and the ex ponent.

7-21. LEARN MODE

i the 54200A/D receives a “SETup?" (Setting query} programming command and is then
addressed to talk, it sends the Learn String. The Learn String consists of 980, 8-hit bytes preceded
by a <#> <A> <length word> containing information about contiguration, This binary data can be
stored in the controller memory for future use.

This binary data block can be returned to the 54200A/D by preceding the data blocks with the

"SETup" command. Refer to the "SETup" programming command in Section & of this manual for
more detailed information.

7-22, RECEIVING THE CLEAR MESSAGE

The 54200A/D responds fo the Clear message <DCL> and Selected Dewice Clear message <SDC»
by:

1. Clearing all serial poll status hits.
2. Clearing the input and output butfers.
3. Clearing the error, msg, and key queues,

7-23. RECEIVING THE TRIGGER MESSAGE.

The 34200A/D responds to the Trigger message (<GET> bus command) in the same way that it
responds to a DIGitize system command.
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7-24. RECEIVING THE REMOTE MESSAGE

The Remole message has two parts. First, the remote enable bus control line (REN) is held true,
then the device listen address <MLA> is sent by the controller. The 54200A/D is enabled to go into
remote when REN goes true but it does not actually switch into remote until addressed to listen
the first lime. No instrument sethngs are changed by the transiton from local to remote. When
actually in remote mode, the instrument displays "Remote” in the HP-IB status display to indicate
remote mode.

7-25. RECEIVING THE LOCAL MESSAGE

The Local message returns the 54200A/D to front panel control. The local message {GTL bus
command} addresses the instrument o listen and then switches it from remote to local mode. The
remote indicator ("Remote”) in the HP-IB status display will turn off when the Local message is
received No instrument settings are changed by the remate-to-local transition.

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

7-26. RECEIVING THE LOCAL LOCKOUT MESSAGE

The Local Lockout message (LLO bus command) disables the 542004/D front panel LOCAL key.
Local lockout 15 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 1s 1n local
lockout, the remote-to-local transition can only be made from the system controller by sending the
Clear Lockout/Set Local message or the Local message.

7-27. RECEIVING THE CLEAR LOCKQUT/SET LOCAL MESSAGE

The Clear Lockout/Set Local message (REN control iine false} returns the Measurement System
from remote to local mode and clears the local lockout condiion. No instrument seltings are
changed by this message. It is accepted while the instrument is in either remote or local mode. |If
the instrument 15 In remote mode, the remote indicator {"Remote") in the HP-IB stalus display 15
blanked when the Clear Lockout/Set Local message 15 received

7-28. RECEIVING THE PASS CONTROL MESSAGE

The 54200A/D does not implement the controller subset, therefore, it does not respond to the Pass
Control message.

7-29. SENDING THE REQUIRE SERVICE MESSAGE

The 54200A/D sends the Require Service message (by setting the SRQ bus contral line and bit § of
the status byte true) when a previously programmed candition occurs. The instrument can send
the Require Service message in either local or remote mode. The Require Service message is
cleared when a serial poll is executed by the systermn controlfer. During serial poll, the SRQ contral
ling is reset immediately before the instrument places the Status Byte message on the bus. Table
7-3 inciudes the conditions that can be selected to cause the Require Service message. If no
conditions are selected, the Require Service message is disabled.
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The 54200A/D mdicates having sent the Require Service message by displaying "SRQ" in the
HP-IB status display. This indicator 1s turned off during the serial poll when the SRQ control line is
reset.

If the 54200A/D 1s sef to talk-only made, it cannot send the Require Service message

7-30. SENDING THE STATUS BYTE MESSAGE

The Status Byte message consists of one 8-bit byte in which the bils are set according to the
conditions described by Table 7-3. The 54200A/D sends the Status Byte message when it 1s
addressed to talk and it receives the Serial Poll Enable (SPE) bus command from the HP-IB system
controller.

if the instrument is set to talk-only mode, it does not respend to the SPE or SPD (Serial Poll
Disable) commands and cannot send the Status Byte,

Bits in the status byte are set depending on the instrument state. If a condition occurs that causes
one of the bits in the status byte to be set and if its corresponding bit In the RQS mask is set, the
Require Service message will be sent.

If the RQS bit is set, indicating that the instrument sent the Require Service message, and a seral
poll 15 executed, all bits in the status byte will be cleared. If the RQS bit is clear and a serial poll is
executed, the status byte will be left unchanged.

If a condition that caused one of the hbits in the status byte to be set is removed and if the
corresponding bit in the RQS mask 1s clear, the correspending bit in the status byte will be cleared.

To supplement the information in the Status Byte, the "ERRor" "KEY", "MSG", and "RDY" gueries
can be used to determine what specific error occurred.

7-31. THE STATUS WORD

The instrument stalus word 15 a 16-bit integer containing information about the instrument
conditions that set the ready bit in the status byte andfor generate a Require Service message.
See Tables 7-3 and 7-4 for a description of the bits in the Status Word. The upper 8 bits of the
Status Word are known collectively as the ready byte, while the lower 8 bits correspond to the
status byte sent during a serial poll.

A companion 16 bit word, the request mask, 15 used to specify both those conditions in the ready
byte that set the ready bit in the status byte, and those conditions in the status byte that generate a
Require Service message. The bits in the request mask have the same meanings as those in the
instrument status word., The ready bit in the status byle is sel when all of the conditions
corresponding to bits in the ready mask are lrue at the same time. This bit is actually set on the
transition of the last condition to become true.

The "REQuest" programming command is used to specify the request mask while the "STATus"
programming command can be used to read the instrument status word. For more information
refer to these two commands 1n Section 8 of this manual.
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7-32. SENDING THE STATUS BIT MESSAGE

The 54200A/D responds to a Parallel Poll Enable (PPE) bus command; and send the Status Bit

message.

7-33. RECEIVING THE ABORT MESSAGE

The Abort message (IFC control line true) halts all bus actvity, When the 54200A/D receives the
Abart message, it becomes unaddressed and stops talking or listening. The Require Service
message and the Status Byte are unalfected by the Abort message.

7-34. NOQTATION CONVENTIONS AND DEFINITIONS

The following conventions are used in this manual in descriptions of remote (HP-1B) operation.

< >

[

IXIN

Angular brackets enclose descriptive wards or characters that are used to symbolize
a program code parameter or an HP-IB command For example, <A> represents the
ASCIl character 'A'.

“is defined as". For example, <A> ::= <B> indicates that <A> can be replaced by <B>
in any statement containinng <A>.

When several tems are enclosed by braces, one, and only ane of these elements
must be selected.

"or™: Indicates a choice of exactly one element from a list. For example, <A>|<B>
indicates <A> or <B> but not both.

An ellipsis (traling dots) is used to indicate that the preceding element may be
repeated one or mare limes.

Square brackets indicate that the enclosed items are opfional.

An exclarnalion mark used in this form indicates a parameter may be repeated from
X up to N times.

The following definitions are used:

d

n o

<LF>

<CR>

<5P>

A single ASCIl numenc character, 0-9

A single ASCII non-zero, numenc characler, 1-9

;= ASCII hnefeed (decimal 10}
= ASCII carnage return {decimal 13)

= ASCIl space (decimal 32)

7-13
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Table 7-3. The Lower Byte of the Status Word
(The Status Byte)

BIT MASK STATUS BIT CONDITION
WEIGHT

7 128 MSG = High indicates that a message was displayed on the
status line of the display. A MSG query is used to
determine the message code.

6 64 RQS = Requesting service - High indicates that this
instrument requested service.

5 3z ERR = Error - High indicates an error occurred. An ERR
query is used to determine error code.

4 16 RDY = Ready - High indicates the instrument is ready. This
is based on the ready mask. A RDY query is used to
determine condition.

3 8 LCL = lLocal switch or power cycle - High indicates that the
instrument has been switched to local from the front
panel power was cycied off then on again.

2 4 FPS = Front panel service request - High indicates a front
panel key has been pressed. A KEY query is used to
determine the key code.

1 Z PWR = Not used, always 0.

Y 1 RQC = Request control - Not used, always 0.

Notes: 1. To set the RQS bit and SRQ bus control 1ine true, the condition
must be enabled in the RQS mask.
2. If no conditien is enabled, the 54200A/D can not set the SRQ
bus control T1ine nor the RGS bit true. However, hits 2-5 and 7
of the status byte are set to indicate which conditions have
cccurred,
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Table 7-4 The Upper Byte of the Status Word
(The Ready Byte)

BIT MASK READY BIT CONDITION
WEIGHT
15 32768 Not used. always 0.
14 16384 | Cal = High indicates that self calibration has completed
execution.
13 8192 | Test = High indicates that the requested self test has
completed execution.
12 4096 Hard = Hardcopy complete - High indicates that the Tast byte
of printer or plotter dump has been sent and received
11 2048 | Data = Data available - High indicates that something is
in the buffer waiting to be read.
10 1024 | Acg = Acquisition complete - High indicates that all
waveforms are acquired.
9 512 | Trig = Triggered - High indicates that the instrument is
receiving triggers,
8 256 Parse = Parse complete - High indicates that the last
command has complieted parsing.
Note: The Ready bit (bit 4) of the Status Byte (Table 7-3) is set if alil
of the ready conditions specified in the ROS mask are true.

7-15/(7-16 blank}
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SECTION 8
PROGRAMMING THE 54200A/D

8-1. INTRODUCTION

This section provides instructions to allow you to program the 54200A/D. The 54200A/D is a fully
HP-IB bus programmable instrument. Menu functions (except protect status on memories),
remote-only functions, and front panel functions (except the iine switch and cursor movements)
are programmable through the HP-IB.

8-2. COMMAND STRUCTURE

The 54200A/0 programming commands are divided into three types: system commands,
subsystem selectors, and subsystem commands. A programming command tree 18 shown in
figure 8-1, and a programming command cross-reference is shown in table 8-1,

System commands control general ascillascope functions and may be 1ssued at any time. They do
not change the subsystem sefection.

Subsystem selectors are commands that swilch from one subsystem to another and are valid at
any time with ane important exception. certain subsystem selector commands also look ke
subsystem command parameters. For example the keywords CHANNEL, GRAPH, and TRIGGER
are used both as subsystemn selectors and as command parameters. Care must be taken to follow
the correct rules of syntax and punctuation to avoid creating errors or unwanted results in the
program.

The nine subsystems are:

Acquire

Channel

Display

Graph

Measure

State (54200D only)
Timebase

Trigger

Waveform

Subsystem commands are legal only when the subsystem has been previously selected and
conlrol a particular portion of the oscilloscope, for example the timebase. Only one subsystem
may be selected at a time, and any command which is not a system command or a subsystem
selector 15 assumed to be a command for the selected subsystem.
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54200A/D
SYSTEM COMMANDS

ARGumernt
AUTozcale SUBSYSTEM SELECTORS WITH COMMANDS
BEEPer |
BHc f | J T | T T | |
CALlbrate ACQuire CHANnel«N- DISPlay QRAPh<N- MEASure STATe" TIMebase JTRIGges WhAVelorm
COPY
DEBuqg COMPlete COUPling ACCumulale SOURce CURSor AlLocate ALIASteot COUP(ing COUNL
DiGilze COUNt ECL COLumn EXPand DEFIne ASSignment  DELay ECL COUF|Ing
DSP FILTer LABel FORMat LOWer DELay BASE MODE LARet DATA
Eol PQINts QOFFSct GRATcute MiDdle DUTycycle GLOCE RANGe LEVel FORMat
ERASe TYPE PROBe iNVerse NORMal FALL GOUN1 REFerence  MQUDe LARel
ERRar AANGe LINE UNI[Ts FREQuency DATA SCALe PROBe PQINEs
HEADer SCALe REFerence UPPer MODe DELele RANGe PREamble
HELP 5TORe ROLL WINDow NWIDth FIND SCALe SOURce
1D TTL ROW OVERshaot INSert SLOPe TYPE
KEY SCReen PERIod LABel S0URce VALid
LONGiorm SHOW PREShout MASTer STORe XINCrerment
MERNU STRing PTIMe MODe TRACK XDRigin
MSsa TEXT PyoLt MULTiplex TTL XREFerence
NOQDE VAkues PWIDIh OF YiNCremenl
OPTions RESUMLts PATlern YORigin
PLOT AISE PODD YREFer¢hce
PRINL SCRATch por1
READy | RDY SENdvalid POD2
REGall SOURce POLarily
REQuest | RQS TPOInt REFerence
RESet | RST TYOLL AESTart
RESUMe VALid SEQuente
REVision VAMP SLAVe
RUN VBASe TERMs
SAVE VMIN
SERial VMAX
SETup VPOt
STAtus VPP
STOP VRAMS
TEST | TST VTiMe

vTOR
*542000 Only

Frgure 8-1. Programming Command Tree
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Table 8-1. Alphabetical Command Cross-Reference

GCOMMAND

WHERE USED

COMMAND

WHERE USED

COMMAND

WHERE USED

ACCuniutale
ACQuire
ALIASIest
AlLlocate
ARGument
ASSignment
AlUToscale

BASE
BEEPer
BNC

CALibrate
CHANnRe|
CLOCKk
COLumn
COMPIele
COPY
GCOUN?
CCUNt
GOUNE
GOUPling
COUPling
CQUPling
CURSor

DATA
DATA
DEBug
DEFine
DELay
DELay
DELete
DIGHIze
DisPlay
D3P
DUTyceycle

ECL
ECL
EOI
ERASe
ERFAor
EXPand

FALL
FILTer
FIND
FORMal
FORMat
FREQuency

GRAPh
GRATIcule

HEADer
HELP

[}
INSert

INVerse

KEY

Dizplay subuystem
Zubsystem salector
Timebase stibsystem
State subrystem
System command
State subuystem
System command

State subuystem
System comimand
Syslemn camitand

Syeten command
Subsysten selector
3late subsystem
Display subsystem
Arciuire subsystem
System command
State sukcystem
Arguire subsystem
Waveform subsystem
Channel subsysterm
Thigger subsystem
Waveform subgystem
Measure subsystem

State subsystern
Wavelorm subsystem
System ominand
IMeasure subsystem
Measure subsystem
Timebase subsystem
State subgystem
Svstem command
Sutsyatert selestar
System command
IMeasure subsystem

Channel subsystem
Trngger subaystem
System command
System command
System command
araph sibsystem

Measure subsystem
Acgiire subsystem
Jtate sLbsystem
Deiplay subzystem
Wuveform subsystem
Measure subsystem

Subsystem selestar
Dizplay subsystem

Sy stem command

=ystem command
Zystem command
Stale subsystem

Display subsystem

System command

LABel
LABel
LABel
LABel
LEVel
LINE
LONGferm
LOWer

MASTer
MEASure
MENU
MiOdle
MODE
MODE
MODE
MODE
MSG
MULTiplex

NODE
NORMal
NwIDth

OF

OFFSel
OPTlons
OVERshoal

PATiem
PERiod
PLOT
PODO
rOD1
POD2
POINIS
POINIs
POLarity
PREamble
PAEShool
PRINt
PROB=
PROBe
PTIMe
PVOL1
PWIDth

RANGe
RANGe
RANGe
AEADY | RDY
RECall
REFerence
REFerence
REFerence
REQues1 | RQS
RESTart
RESULLs
RESUMe
RESet | RST
REVision
RISE

ROLL

ROW

RUN

Channel zubsystem
State subsystem
Trigger subsystem
Wavefarim subsystem
Trgger subsyztem
Display subsystem
System command
Graph subsystem

State subsystem
Suksystem setector
Syztem command
Graph subsystem
Timebase rubsystem
Measure subsystem
State wubsysiem
Trigger subsystemn
System command
State subsysten

System command
Graph subsystem
Measure subzystem

Etate subsystem
Channel subsystem
Systern rammand
heasure subsystem

State sybsystem
hMeaure subey item
Systerm command
Stute subsystem
‘State subsystemn
State subsystem
Acquire subsystemn
Wawrform subsystem
State zubsystem
Wayaform ' ubsystem
Measure subisystem
Syetem cammang
Channel subsystem
Trigger subsystem
Mezsure subsystem
Ileasure subsystem
IAeasure sutsystem

Channe| subsystem
Timebase subsystem
Trigger subsystem
Eystem command
System command
Dhsplay subsystem
State subsystemn
Timgbase subsystem
System command
State subsystem
Meazure subsystem
System conimand
System command
Syslem command
heasura subsystem
Display siibsystem
Display subiyutem
Syztem command

SAVE
SCALe
SCALe
SCALe
SCAATch
SCReen
SENdvalid
SEQuence
SERial
SETup
SHOW
SLAVe
SLOPe
SOURce
SQURce
S0URce
S0URCce
$TATe
5TAlus
STOPR
STORe
§TORe
STRng

TERMs
TEST | TST
TEXT
TiMebase
TPOint
TRACK
TRIGger
TTL

7L
TvOLt
TYPE
TYPE

UNITs
UPPer

VALid
VALid
VALues
YAMP
VBA%e
YMAX
VMIN
VPOInt
VPP
YRMS
VTiMe
YTOP

WhaVetorm
WINDow

XINCretrient
XORigin
XREFerance

¥IMCrement
YDRigin
YRAEFctence

Systein command
Channel subsystem
Timebase subsystem
Trigger subsystem
Messure subsystemn
Chsplay subsystem
Measure subsystem
State subsystam
Systemn command
Systemn command
Display subsystem
Stale subsystem
Trigger subsystem
Graph subsystem
Maeasure subsystem
Trigger subsystem
Waveform subsystem
Subsystem Selector
System command
System command
Channel subsystem
Triggei subsystem
Display subsystem

Slate subsystem
System command
Display subsystem
Subsystem selectar
Measure subsystem
Trigger subsystem
Subsystem selectar
Charnel subsystem
Trigger subsystem
Measure subsystem
Acquire subsystem
Waveform subsystem

Graph subsystem
Graph subsystem

Measure subsystem
Waveform subsystem
Drsplay subsystem
Measure subsystem
hlersure subsystem
Measure suksystem
Measure subsystem
Measure subsystem
Measure subsystem
Measure subsystem
Measure subsyslem
Measure subsystem

Subsystem selectar
Graph subsystem

Waveform subsystem
Waveform subsystem
Wavefarm subsystem

Wavefarm subsystem
Waveform subsystam
Waveform subsystem
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8-3. COMMAND ABBREVIATIONS

Every command and every aipha parameter has at least two forms, a short form and a long form,
although in some cases these are idenlical. The longtorm throughout this manual 15 shown with
leading upper case letters and trailing lower case letters. The shortform is only the upper case
letters. The short form is obtained by truncating ihe longform using the following rule:

If the longform has more than 4 characters,
then if the 4th character is a vowel or the same as the 3rd character,
then truncate to 3 characters,
else truncate to 4 characters

Example - LONGFORM abbreviates to LONG and is shown as LONGform
REFERENCE abbreviates to REF and is shown as REFerence
STATE abbreviates to STAT and 1s shown as STATe

in the case where two or more short forms would be identical, all but one is changed slightly to
differentiate between the commands. For example RESET s abbreviated to RES, RESUME is
abbreviated to RESUM, and RESTART Is abbreviated to REST. In the command descriptions that
follow, each command is given in both long and short forms.

Some commands also have industry standard forms, such as RQS for REQUEST and RDY for
READY. These are also valid forms in the 54200A/D instruction set.

The commands may be executed using either long or short form. When a query is executed and
the HEADer command is set ON, the answer returned to the contreller will be returned in the long
form format if the LONGform command has been set ON and will be returned in short form format
if the LONGform command has been set OFF If the HEADer command 15 set OFF, neither fong
nor short form format will be returned to the controller.

8-4. ALPHA AND NUMERIC ARGUMENTS

Most of the programming commands that require parameters can use either alpha ar numeric
arguments as their parameters. For these commands, the syntax of the command gives the
relationship between the numeric and alpha arguments.

For example if the syntax of a command is:

SCReen {[ OFF | 0 ]
[oN |11}

executing SCREEN OFF 1s the same as SCREEN 0 ang

executing SCREEN ON is the same as SCREEN 1
The commands may be executed using either alpha or numeric arguments. When a query is
executed, the answer returned fo the controller will be returned in alpha format if the ARGument

command has been set {o ALPHa and will be returned in numeric format f the ARGument
command has been set to NUMeric.

8-4
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8-5. NOTATION CONVENTIONS AND DEFINITIONS
The following conventions are used in this manual in descriptions of remote (HP-1B) operation;
<> Angular brackets enclose descriptive words or characters that are used to symbolize
a program code parameter or an HP-1B command. For example, <A> represents the

ASCIl character 'A’.

= "is defined as”. For example, <A> ;1= <B> indicates that <A> can be replaced by <B=>
in any statement containing <A».,

[ When several tems are enclosed by braces, one, and anly one of these elements
must be selected.

"or". Indicates a choice of exactly one element from a list. For example, <A>|<B>
Indicates <A> or <B> but not both.

An ellipsis (traiing dots) is used to indicate that the preceding element may be
repeated one or more times.

[] Square brackets indicate that the enclosed items are optional parameters.
IXIN  An exclamation mark used in this form indicates a parameter may be repeated from

X times up to N times.

The following defimtions are used:

d = A single ASCII numeric character, 0-9
n o= A single ASCIl non-zero, numeric character, 1-9
<LF> = ASCIl linefeed (decimal 10}

<CR> = ASCII carriage return (decimal 13)

<SP> = ASCII space (decimal 32)

8-6. SYNTAX DIAGRAMS

At the beginning of the system command section and each subsystern command section are
syntax diagrams showing the proper syntax for each command. All characters contained in a
circle or ablong are literals, and must be entered exactly as shown. Words and phrases contained
in rectangles are names of items used with the command and are descrnibed in the accompanying
text of each command. The syntax diagrams show only the alpha argument for each command.
Refer to the command text for numeric arguments. Each line can only be entered from one
direchon as indicated by the arrow on the enfry line. Any combination of ¢commands and
arguments that can be generated by following the lines in the proper direction is syntactically
correct. An argument is optional if there is a path around it. Alpha arguments must he separated
with a space,; numenc arguments and gueries (?} do not require a space.
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8-7. PROGRAMMING AIDS

The system DEBug command helps those who are unfamiliar with the command syntax to find
programming errors. When DEBug ON is issued, each command is shown on the 54200A/D
display as the command is received over the HP-IB. The commands are defined as either inputs
or outputs and appear within the < > symbals with imbecded carriage returns (CR) and line feeds
{LF). The form in which commands are displayed on the 54200A/D is dependent on the current
status of the system LONGform, HEADer, and ARGument commands. Speliing and syntax errors
¢an be quickly located and corrected by stepping through a program. If an errar occurs, the error
is highlighted with an inverse video cursor on the 54200A/D display. An error message 1s then
displayed, followed by message text, on the status line of the 542004/D.

The system HELP? command retumns the entire command set of the 54200A/D organized by
subsystem. Refer to the System Commuand porhion of this section for detailed information on this
ad.

8-8. PROGRAMMING EXAMPLES

All programming examples used In this section are given in HP Series 200 Desklop Computer
enhanced BASIC programming language. For all examples, the 54200A/D interface select/address
code 1s set to 707.

The following diagram shows how the cornmands are sent to the 54200A/D:

Interface Command

Setect Code Header
QUTPUT 7 07: "AUTOSCALE FULL"
Controller 54200A/D Command
Output HP-IB Address Argument
Statement

8-9. DATA OUTPUT (QUERY) FORMAT TO CONTROLLER

It a query command {command followed by "?") 15 sent to the 54200A/D, a response message is
generated and sent back to the controller the next time the 542004/D is addressed to talk.

The command header will be returned if HEADer command has been set ON and will not be
returned if set OFF.

The command argument will be returned as an alpha argument if ARGument command has been
set to ALPha and will be returned as a numeric argument if set to NUMeric.

Headers and alpha arguments will be returned in the longform if LONGform command has been
set ON and will be returned in the shortform if set OFF,

8-6
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8-10. INPUT DATA FORMAT FROM CONTROLLER

input Data messages contain a string of device dependent commands (program commands) and
an End-of-String (EOS) message. The program codes within a Data message are executed after
the EOS message is received. The following format rules must be observed for all input Data
messages:

* A linefeed (<LF>) or an EQI are used as the End-of-String (EOS) message. message.
Each Data message must be terminated by a <LF> or by asserting the EQI bus signal line
with the last byte in the message.

* The carriage return character (<CR>) 1s nat 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 commands are sent in a Data message, a semicolon (preferred), or
space must be used to separate each program command from each other.

¢ Multiple arguments for a command must be separated by ¢commas.

* The maximum length of a Data message is 256 characters (including: semicolons,
commas, <SP>, <CR>, and <LF>), except those messages that contain binary data blacks,
Binary data blocks must begin within the first 256 bytes of the data message.

8-11. Program Order Considerations

Commands are interpreted and setups are changed in the 54200A/D as they are received and
found to be syntactically correct. Commands preceding an error in multi-command messages are
executed up to the point where the error is detected. This provides consistent operation whether
command are sent one per message or several per message

8-12. Program Command Format

Program commands consist of a header followed by a parameter field. Headers may be of a Long
or Short (abbreviated) form. This allows the programmer to use full words or abbreviations for
program commands. Command arguments can be words, or numbers in most cases. This allows
one programmer to generate readable code, and allows another programmer to generate code that
is more efficient in the use of space in his computer.
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Program Code Parameters may be of four types:

Strings -

Blocks -

#A -

#Y -

#0 -

#H -

Numeric -

Alpha -

Any collection of ASCIl characters excluding quotation marks (decimal 34)
surraunded by quotation marks.

A block of data in formats as defined by IEEE Sid 728-1982.

This format 1s a bmary block with the format: <#><As<length
word><DAB...DAB>. The length word is a 16 bit binary integer representing the
number of DABs. DABs are the data hytes themselves. <#> and <A> are ASCI|
bytes.

This format is an ASCIl representation of a binary number with the format.
<#><Y><DAB . DAB>. All bytes are ASCII.

This format is an ASCI representation of an octal number with the format:
<#><0>»<DAB..DAB>. All bytes are ASCIL.

This format is an ASCIl representation of a hexadecimal number with the
format; <#><H><DAB...DAB>. All bytes are ASCH.

Any integer {(NR1 format), decimal (NR2 format), or exponential value (NR3
format). The character <E> or <e> may be used to delimit the mantissa of
exponential parameters. Spaces are not allowed between the <+>, <>, <E>,
<.» or between digits. Refer to figure 8-2 for syntax diagrams of NR1, NR2,
and NR3 numeric representations.

Some commands require or allow alpha arguments such as "ON" or "OFF".
These arguments are ASCIl strings that start with an alpha character and are
followed by printable character except a <SP>, <i>, <,>, <#>, <">, 0r <_>,

8-13. General Program Command Format Rules

The general rules of program command format are:

« The 54200A/D sends and receives Data messages in standard 7-hit ASCII code.

« The instrument responds equally to upper and lower case characters,

® The instrument responds equally to longform and shortform command headers and alpha
arguments.

» The instrument responds equally to alpha and numeric arguments.

* Parameter fields containing multiple parameters require a comma {,) to delimit individual
parameters.

+ Alpha enumerated arguments must be separated from the command header with a space;
numeric enumerated arguments and queries (7) do not require a space.

Errors 1n Data messages syntax are trapped and can be reported via the HP-IB. For details about
detecting and reporting format errors refer to the system "STAlus?” and "ERRor?" programming

commands.

8-8
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Integer Format NR1

(- DIGIT | ]
(—' N
L—E—P‘)‘—JJ 'qﬁ—"‘)ﬂ

~— 5P}

—_—

Decimal Format NR2

Fypes
® L)) =
&

Exponential Format NR3

~ {0 DIGIT ) {ED ( DIGIT )
= o) e S
5P

BS420811

Figure 8-2 Numeric Formats NRT, NR2, and NR3 used in Command Arguments

8-9/(8-10 blank)
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SYSTEM COMMANDS

System commands provide general utiity functions useful in many subsystems, or special
functions which are simple to specity. Note the hierarchical structure of the systern and
subsystern commands that was shown in Programming Command Tree, Figure 8-1.

SUBSYSTEM SELECTORS

The nine subsystem selectors are commands which allow access to subsysiem functions. All have
a query form which provides a means to interrogate all settings in that subsystem. Subsystemn

selectors are:

ACQuire
CHANne1<N>
DISPlay
GRAPh<N>
MEASure
5TATe
TIMebase
TRIGger
WAVeform

These commands are detailed in the corresponding subsystem.

. SYSTEM COMMANDS:

ARGument
AUToscale
BEEPer
BNC
CALibrate
COPY
DEBug
DIGitize
DsSP

£0]

ERASe
ERRor
HEADer
HELP

1D

KEY
LONGform
MENU

MSG

NODE
OPTions
PLOT

PRINt

READy | RDY
RECall
REQuest | RQS
RESet | RST
RESUMe
REVision
RUN

SAVE

SERial
SETup
STAtus

STOP

TEST | TST

8-11
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SYSTEM COMMANDS

o)
.
—(ﬂ—‘ ACQUIRE SUBSYSTEM COMMANDS

j—{ CHANNEL SUBSYSTEM COMMANDS

[N B N Iy

I DISPLAY SUBSYSTEM COMMANDS
-] GRAFH SUBEYSTEM COMMANDS |-

— MEASURE SUBSYSTEM COMMANDS |

| STATE SUBSYSTEM COMMANDS

~—{ TIMEBASE SUBSYSTEM COMMANDS |

I TRICGER SUBSYSTEM COMMANDS |
M—{ WAVEFORM SUBSYSTEM CCMMANDS |—

F—(#RGument —~—( ALPHg_ }

NUMer i ¢

AlUTascale FULL - {

ON

rd

~—

FF )

é

(BNC) y Low 7

PROBe ’
FRAMe
COUNt

PULSe_geq

il

System Command Syntax Diagram

a5420010

\

SUBSYSTEM
SELECTORS
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SYSTEM COMMANDS

N -

e

D
oo O
) o e
o
ON

()
~—{DIGitize} - —_—
e
(e )
CHANRe | (1)
2
DSP STRING )
T
ECT { O — -1
_A
—

piiyg
I KEY?
~—{ LONGform ) { N —

System Command Syntax Dragram (Cont)

85420010
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SYSTEM COMMANDS

8-14

I OPTiona?}

M PLOT )

- PRINt }

READY?}
ROY?

REQuest

SRQ_ENASLE CODE}

RQS

RESet
RET

“—+_RESume )

“—{ REVision?}

.

SERial

"STRING" ]

?

F—( SETup

DATA BLOCK]

L—{ 5TATuS? }

sTO0P )

(asT)

System Command Syntax Diagram (Cont)

Bi4zoe1d
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SYSTEM COMMANDS

ARGument

Command sets output mode (instrument response to a query} for commands that have both alpha
and numerical arguments. If set to alpha, the arguments are returned in alpha format and follow
the same abbreviation rules as commands. If set to numeric, the arguments are returned m
numericai format. This does not affect input data messages to the 54200A/D -- arguments may be
input in either alpha or numerical form regardless of how the ARGument command is set. Query
returns current argument mode

Command Syntax: ARGument {[ALPha | 1 ]
[NUMeric | 0O ]}

Example: OUTPUT 707:"ARGUMENT NUMERIC"

Query Syntax: ARGument ?
Returned Format : [ARGument]<argument><crlf>
Example: OUTPUT 707;"ARGUMENT?"

ENTER 707:Argument$
PRINT Argument$

AUToscale

Command which performs autoscale per CHANnel, TiMebase, and TRIGger subsystem
specifications if SELECTIVE is specified. If FULL is specified or no argument is specified, a full
autoscale (period and all inputs) is performed. Autoscale rearranges graph sources such that
signals found {chan1 or chan2) are presented on the first graphs (1, and 2 if two inpuls have
signals).  Any sources not autoscaled or autoscaled with no input signals are displayed on
subsequent graphs. The remaining graphs are turned off unless they contain memory waveforms.
Active sources are displayed in normal mode (.., not expanded) and will be displayed on no more
than one graph after autoscale.

Command Syntax: AUToscale [ FULL | 0 ]
[ SElLective | 1 ]

Example: OUTPUT 707;:"AUTOSCALE SELECTIVE"

8-15
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SYSTEM COMMANDS

BEEPer

Commands sets beeper maode. If no argument is passed, a beep is sounded and the heeper is
turned on. Query returns the current beeper mode,

Command Syntax:

Example:

Query Syntax:

Returned Format :

Example:

BEEPer [ OFF |
[ ON |

OUTPUT 707"BEEP OFF"

BEEPey ?

QUTPUT 707:;"BEEPER 2"

ENTER 707:Beep$
PRINT Beeps

0
1

]
]

[BEEPer]<argument><crif>

BNC

Command sets the output mode of the rear-panel BNC. Guery returns the current mode of
rear-panel BNC.

Command Syntax: BNC {

Example:

LOW
HIGH

[

§

[

[ TRIGger

[ FRAMe

[ COUNt

[ PULSE_SEQ
[ HIGH_SEQ
[ CLOCk

|
|
|
|
|
|
|
l
|

OUTPUT 707:"BNC PROBE"

Query Syntax: BNC ?

8-16

Returned Format: [BNC J<argument><crlf>

Example:

QUTPUT 707;"BNC 2"
ENTER 707;Bnc$
PRINT Bnc$

CoO~ OOt I — O

}

{(54200D only)
(54200D only)
(542000 only)
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SYSTEM COMMANDS

CAlLibrate

If GAIN or DElLay is specified, 54200A/0 performs a self cal. W LABel is specified, 54200A/D
accepts a quoted string up to 64 characters in length that may be used to indicate when the cal
was performed, when the next cal should be done, etc. The rear-panel cal switch must be set the
unprotected position for all of these, otherwise an error 1s generated.

Note
GAIN requires all front panel inputs to 54200A/D he disconnected before

being executed or an erroneous cal will be performed DELay requires
rear-panel BNC be comnected to INPUT T or an erroneous cal will be

performed.
Command Syntax: CALibrate {[ GAIN | 0 ]
[ DELay | 1 ]
[ LABel <string> | 2 <string> ]}

Example: QUTPUT 707;"CAL LABEL ""CAL PERFORMED XX/XX/XX"""

Query Syntax: CALibrate [ LABel ] ?

if the LABel argument 13 specified, 54200A/D returns the current cal label:

Returned Format : [CALibrate ]< 64 character quoted string»<crlf=
DIM Cal$[80]

QUTPUT 707;"CALIBRATE LAB ?"

ENTER 707:Cal$

PRINT Cal$

Example:

If no argument is sent, then 54200A/D outputs calibration data:
Returned Format : [CALibrate ]

<NR1>,117!<NR1><cylf> (Chan 1 gain)

<NR1>,!171<NR1=<¢y1f> {Chan 2 gain)
<NR1>,1171<NR1><cy1f> (Trig 1 gain)
<NR1>,!171<NR1><crlf=> (Trig 2 gain)

<NR1>,!171<NR1><crlf>
<NR1>,1111<NRI1><crlf=>
<NR1>, 11 !<NRI><crl1f>
<NR1>, 105! <NR1><crlf>
<NR1>,105!<NRI><crlf>
<NR1>,105!<NR1><crl1f>

(Trig Ext gain)
(Chan 1 offsel)
(Chan 2 offsel)
(Trig 1 offset)
(Trig 2 offset)
(Trig Ext offset)

<NR1>»<crlf> (I offset)
<NR1><crl1f> (I max)
<NR1><crlf> (I spurious)
<NR3><crlf> (Delay cal}
<NR1><crif> {Trig 1 adjust)
<NR1><crlf> (Trig 2 adjust)

817
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SYSTEM COMMANDS

CALibrate (cont)

OUTPUT 707;"HEADFR ON:LONGFORM ON
DIM Cal${800]

OUTPUT 707;"CAL 2"

ENTER 707 USING "-K";Cal$

PRINT USING "K":Cal$

Example:

A sample of the ptint output of this program sequence would look like:

CALIEFRTE

=81, =3, 51, 193, 27, Sg, 1935, s, W7, 94,
gz, 52, zos2, 1ez, 52, 2405 2eE, 182,
119, 65, 231, L7, 63, 229 3y 117,
1193, &%, 223, 113, &4, 232 29, 115,
119, 635, 229, L7, 54, 230 233, 117,
258, 293, 249, 239, 48, 2 2ln
9, 1, 598, 1, &7, 9, 28, 1
» By 13, @, 15
y HBa 15, O, 14
=54, 255, 244, B, 14

8-18
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SYSTEM COMMANDS

COPY

Command which copies data from first graph specified to second graph specified.

Command Syntax: COPY <copy specification>
<copy specification>::= [GRAPh]<graph #>, [GRAPh]<graph #>
<gpraph #> 2= {1 | 23| 4}

Example: QUTPUT 707;"COPY GRAPH 1,GRAPH 2"

DEBug

The system DEBug command helps those who are unfamiliar with the command syntax to find
programming errars. When DEBug ON is issued, each command is shown on the 54200A/D
display as the command is received over the HP-IB. The commands are defined as either inputs
or outputs and appear within the < > symbols with imbedded carriage returns (CR) and line feeds
(LF). The form in which commands are displayed on the 54200A/D 1s dependent on the current
status of the system LONGfarm, HEADer, and ARGument commands. Spelling and syntax errors
can be quickly located and corrected by stepping through a program. If an error occurs, the error
15 highlighted with an inverse video cursor on the 54200A/D display. An error message Is then
displayed, followed by message text, on the status line of the 54200A/D.

Query returns the current debug mode.

Command Syntax: DEBug {[ ON | 1 ]
[ OFF { 0 13

Example: OUTPUT 707:;"DEB ON"

Query Syntax: DEBug ?
Returned Format : [DEBug]<argument><crif>
Example: OUTPUT 707;"DEBUG?"

ENTER 707 ;Debug$
PRINT Debug$

8-19



Model 54200A/D - Programming

SYSTEM COMMANDS

DIGitize

Upon receipt of the DIGitize command, all graphs are turned off and acquisition is stopped.
DiGitize automatically assigns channels to their default graphs for converience of measurements
following acquistion. The DIGitize command then causes 54200A/D to start running, as if the
RUN command had been sent.

When each requested source completes its acquisition, it is "turned ofi” {no longer acquired).

When all are acquired, acquisition 1s stopped as though the STOP command had been issued and
the message "Acquisition Complete” is displayed in the status line.

Note

This command does not have a finite number of arguments, therefore the

o

last argument cannot be punctuated with a "'

# no argument is included with DIGitize, then the current graph sources determine what is
acquired. If no active sources are assigned te any graphs, the default is made as follows:

« |f one graph is displayed, channel 1 is assigned to graph 1.

» |f two graphs are displayed, channel 1 is assigned 1o graph 1 and channel 2 is assigned to
graph 2.

» |f four graphs are displayed, channel 115 assigned to graph 1, channet 2 1s assigned to
graph 2, and trigger view is assigned to graph 3.

* All other graphs are set to off.

Command Syntax : DIGitize [<acquire spec>[,<acquire spec>]!QIN! ]
<acquire spec> ::= {[ TRIGger |

[

[

0 ]
CHANnell | 1 ]
2 ]

CHANnel2 | }

Example: OUTPUT 707:"DIGITIZE TRIGGER,CHANNEL1"
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SYSTEM COMMANDS

DSP

Command places string up to 32 characters long In the message area of the 54200A/D display.
Prionty is higher than normal advisories, lower than errors  The null stnng ("'} clears the D3P
message. Query returns advisory string currently in status line.

Command Syntax: DSP <quoted string>

Example : OUTPUT 707:"DSP ""Set offset. then press CONTINUE"""
Query Syntax: DSP ?
Returned Format: [DSP]<string><crlf>
Example: DIM Dsp$[40]
QUTPUT 707:"DSP?"

ENTER 707;Display$
PRINT Dsps$

EQOI

Command sets EOl mode for data outputs. If on, then EOI 1s asserted with the last data byte sent.
Command does not affect response to EQl on input data messages. Query returns the current
status ot EQI.

Command Syntax: FEOI {[ ON | 1 ]
[ OFF | 0 1}

Example: OUTPUT 707;"EOI OFF"

Query Syntax: EQI ?
Returned Format : [EOI}<argument><crlf>
Example: OQUTPUT 707;"EQI?"

ENTER 707:Eoi}
PRINT Eoi}

ERASe
Command erases specifed graph. If the graph contains a memory waveform, the graph 1s turned
off. If the graph contains an active saurce (channel or trigger) then the waveform display 15 erased
and the acquisition count for that wavetorm is set to "0" {no data acquired yet).
Command Syntax: ERASe [GRAPhT { 1 ]| 2| 3| 4 )

Example: OUTPUT 707;"ERASE GRAPH 1"

8-21



Model 54200A/D - Programming

SYSTEM COMMANDS

ERRor

Query which responds with the error code for the first error condition since ERRor?, device clear,
RESet, instrument power-on, or RQS<mask spec>. f STRing is specified, a quoted string up to 32
characters long is returned. If NUMber is specified or no argument is sent, only the error number
is returned. All errors will balt parsing. Refer to system MSG query for other types of messages.

Query Syntax: ERRor [ NUMber | 0 ]
[ STRing | 1 1 7?

Returned Format : [ERRor][<MRl><crlf> | <string><crlif>]
Example: OQUTPUT 707;"ERROR STRING ?"

ENTER 707:String$

PRINT String$

Device Dependent Error Messages (Primanly from local operation):

ERROR NO. ERROR STRING
3 Register Write Protected
4 Not AlTowed In This Menu
5 Graphics Must Be On
8 Use [NEXT] [PREV] Keys
9 Numeric Entry Required
10 Use Hex Keys
11 Use Alphanumeric Keys
13 Requires Correction First
15 DON'T CARE Not Allawed
16 Use 0 or 1
17 Use 0, 1, or DON'T CARE
18 Use 0 thru 7
19 Use 0 thru 7 or DON'T CARE
20 Use 0 thru 3
21 Use 0 thru 3 or DON'T CARE
22 Value is Too Large
23 CHS Not Allowed
24 Use CHS Key
25 Value Not Allowed
30 Maximum INSERT's Used
3i Use 0 thru 9
39 Turn Lines Off First
40 Disable Accumulate First
43 Must Be in Talk Only
49 Value Qut of Range
54 FAILED Test <N» / FAILED Cal <N>
58 No Hardcopy Device
70 Cal RAM Write Protected
89 Local Lockout In Effect
80 Key Not Allowed in Remote
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ERRor (cont)

Standardized HP-IB Error Messages:

ERROR NO.

-100
-110

ERROR STRING

In Controller Command
Invalid Header

Command Header Expected
In Numeric Argument
Numeric Data Expected
Numeric Overflow
Invalid Representation
Missing Argument

In Non-numeric Argument
Character Data Expected
String Data Expected
Block Data Expected
String Too Long

Block Length

Block Checksum

[nvalid Argument
Missing Argument

Too Many Arguments

Missing Argument Delimiter

Query Expected

Query Not Permitted
Execution Not Possible
Settings Conflict
Number Out of Range
Input Buffer Overflow
Qutput Buffer Empty
Hardware Failure
System Fault

RAM Failure

RAM Data Loss

CAL Factor Loss

ROM Checksum

firmware Incompatible
Power-up Failed
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HEADer

Command sets command header echo mode for query responses; query responses will only return
the command header when HEADer is set ON Query form of this command returns the current
echo mode.

Command Syntax: HEADer {[ ON | 1 ]
[OFF | 0 1)

Example: OUTPUT 707;"HEADER ON"

Query Syntax: HEADer 7
Returned Format : [HEADer]<argument><cr]f>

Example: OUTPUT 707;"HEADER ?"
ENTER 707:Header$
PRINT Header$

HELP

Query which returns all commands in tabular form organized by subsystem. The command .
arguments are not output. "?" optional for this query.

Query Syntax: HELP [?]
Returned Format: [HELPJ<string with imbedded <crl1f’s> >

Example: OUTPUT 707;"EOT ON"
DIM Help$[2000]
OUTPUT 707; "HELP?"
ENTER 707 USING "-K"; Help$
PRINT USING "K"; Help$

iD
Query which returns model identification string, HP54200A or HP54200D.
Query Syntax: 1D ?

Returned Format: [ID ]"HP54200A"<crif>  or
[ID ]"HP54200D"<cr] >

Example: QUTPUT 707:"1D 2"
ENTER 707;1d$ .
PRINT LdS
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KEY

Query which returns the code of the first key pressed in the key buffer A key queue of length 10
is held. If more than 10 keys have been pressed, the most recent key 15 the last in the buffer.

Query Syntax: KEY ?
Returned Format: [KEY]<key code><crlf>

Example: OUTPUT 707;"KEY?"
ENTER 707;:Key$

PRINT Key$
CODE KEY CODE KEY GODE KEY
1 MEXT[ /FINE 4 CHS 67 B
2 PREY( J/FINE 15 Mot assigned 68 c
3 -— FIELD 36 Mot asslgred 69 D
4 — FIELD 37 sec/Volt 70 E
5 } FELD 8 msec/mV 7 F
& 4 FIELD 39 usec 72 G
7 ~<— CURSOR 40 nsec 73 H
8 —~ CURSOR 4 Not assigned 74 |
g } CURSOR 42 Not assigned 75 J
10 4 CURSOR 43 . 76 K
1} S'tSTEM MEMU 44 SAVE 77 L
12 STATUS MEMU 45 RECALL 78 M
13 DISPLAY MENU 46 COPY 79 N
14 TRIG MENU 47 ERASE a0 o}
15 CHAM MENU 18 Not assigned 1 P
16 TIME MENU 49 ) 82 Q
17 RUN/STOP 50 1 B3 R
18 RESUME 51 2 84 s
19 AUTO SCALE 52 3 85 T
20 ECL 53 4 56 U
21 HARDCOPY 54 5 87 v
22 TTL 55 5 B8 W
23 CLEAR ENTRY 56 7 89 %
24 INSERT 57 8 90 e
25 DELETE 58 g 21 z
26 LOCAL 59 Mot assigned a2 RISE MEASUREMENT
27 CURSOR VALUES 60 «—EDGE 93 FALL MEASUREMENT
28 DON'T CARE 61 EDGE —» 94 DUTY MEASUREMENT
29 CURSOR X 62 FREQ MEASUREMEMT 95 DELAY MEASUREMENT
30 CURSOR O 63 PERIOD MEASUREMENT|| 96 Vampl MEASUREMENT
a CURSCOR ¥X&0 64 +WIDTH MEASUREMENT|| 97 Vmax MEASUREMENT
32 CURSOR NORM 85 -WIDTH MEASUREMENT 98 vmin MEASUREMENT
&x] CURSOR EXPAND 66 A a9 Vims MEASUREMENT
100 BLUE SHIFT KEY
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LONGform

Command sets longform mode for instrument responses to quertes. If OFF then command
headers and alpha arguments are sent from 54200A/D in the abbreviated form, else the whole
word is output. This does not affect input data messages to the 54200A/D -- headers and
arguments may be input to the 54200A/D in either long or short form regardless of how the
LONGform command 1s set. Query returns the LONGform status

Command Syntax: C(ONGform {[ ON | 1 ]
[ OFF | 0 1)

Example: OUTPUT 707;"LONG 1"

Query Syntax: LONGform ?
Returned Format : [LONGform]<argument><crlf>

Example: OUTPUT 707;"LONGFORM?"
ENTER 707;Long$
PRINT Long$

MENU

Command displays the desired menu. Menus 41 and 42 are available for the 54200D only, The
54200A treats 41 or 42 as parameter errors. Query returns the current menu selected.

Command Syntax: MENU {[ ] {None/measurement answers)

[ ] {System Peripherals)

[ ] {System Calibration)

{ ] (System Self Tests)

[ ] {Status Configuration}

[ ] (Status Measurements)

[ 22 ] (Status Memory)

[ ] (Display)

[ ] (Trigger Analog)

[ ] (Trigger State Assignment)

[ ] (Trgger State Sequence)

[ ] (Charnel 1)

[ ] {Channel 2)

[ i {Timebase)

[ 70 1}  (Text-see Display subsystem TEXT command)

Example: OUTPUT 707;"MENU 40"

Query Syntax: MENY ?
Returned Format: [MENU J<NR1z<crlf>

Example: OUTPUT 707;"MENU 2"
ENTER 707:Menu$
PRINT Menu$
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MSG

Query which responds with the message code for the first advisory since MSG query, device clear,
RESet, instrument power-on, or RQS<mask spec>. If STRIng I1s specified, a quoted string up to 32
characters long 15 returned if NUMber is specified or no argument 1s sent, only the message
number is returned. Text, Status, Warning, and Wait messages but not ERRor messages are
returned. Refer to system ERRor query for error messages. The MSG query clears the advisory
bit in the status byte (if set and no SRQ 15 pending)

Query Syntax: MSG [ NUMber | 0 ]
[ STRing | 1 ] 7

Returned Format : [MSG][<NRl><crif> | <string><crlf> ]
Example: OUTPUT 707;"MSG NUMBER?"

ENTER 707;Message

PRINT Message

Device Dependent Message Codes:

MSG NO. MESSAGE STRING
l Power-Up Complete
6 Expansion Limit Reached
7 No Waveform Exists
12 Press STOP Key First
14 End of Waveform
26 INSERT to Add Sequence Term
27 INSERT to Add OR*d Pattern
28 INSERT to Add New Label
29 One "*" Required For Each Label
32 Each Label Must Have a Name
33 A1l Names Must Be Unigue
34 At Least ! Clock Edge Required
35 Delay Rounded
36 Enter 55 to 99 %
37 Enter 1 to 45 %
38 DELETE to Remove Field
41 INSERT to Add AND'd Pattern
42 Only One Label Allowed
44 Signal Aliased
45 Command Ignored
46 CoupTed Function Changed
47 Offset/Trig Will Change
48 INSERT-Proceed Else CLEAR ENTRY
50 Enter Cal 0 thru 9
51 Enter Test 0 thru 2
52 No Edge Found
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MSG (cont)

MSG NO. MESSAGE STRING
55 Hardcopy in Progress
56 Acquired Frame <N> {See Note)
57 Hardcopy Device Down
59 No Ext Trig Auto
&0 Hardcopy Aborted
61 < Not defined >
62 < Not defined >
63 Waiting to Send Data
64 Waiting to Receive Data
65 < Not defined >
66 Executing Autoscale
67 Exceeds Graph Scale
68 Enter Address 0 thru 30
69 Default Complete
71 < Not defined >
7? Armed by State Trigger
73 Trigger On State Only
74 Enter Graph 1 thru 4
75 Enter Memory 0 thru 3
76 Auto Scale Disabled
71 Offset/Trig Rounded
78 Threshold Limited
79 Enter Value and Units
80 Signal Not Found
81 < Not defined >
82 Acquisition Stopped
83 Acquisition Complete
84 No Trigger Found
85 Waiting for Trigger
87 SHIFT Selects Alphabet
88 < Not defined >

Note

Frame number returned may nol agree with count
displayed when message was generated.

Standardized HP-IB Warning Messages:

MSG NO. MESSAGE STRING
-122 Number Rounded
-230 Transmission Aborted
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NODE

Command that resets 54200A/D parser to SYStem node. If query, 54200A/D returns currently
selected node (system or subsystem).

Command Syntax: NODE
Example: OUTPUT 707;"NODE"

Query Syntax: NODE ?

Returned format: [NODE]J{[ SYStem
[ CHANnel
[ TRIGger
[ TIMebase
[ DISPlay
[ GRAPh
[ ACQuire
[ WAVeform
[ MEASure
[ 5TATe

PR S PSUU | B ) W S | '

reerl f>

Example: OUTPUT 707;"NODE 2"
ENTER 707;Node$
PRINT Node$

OPTions
Query which returns what options are installed in 542004/D. There currently are no options.
Query Syntax: OPTions ?

Returned Format : [OPTions J{NONE | O }<crlf>

Example: OUTPUT 707:"OPTIONS?"

ENTER 707;0ption$
PRINT OPtion$
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PLOT

Command sets hardcopy device to plotter and does hardcopy dump of 54200A/D display in a
format acceptable to an HPGL plotter as soon as the 54200A/D is next addressed to talk.

Command Syntax: PLOT

Example:

218 CLERR TBY Clear interface buffers,

a2 OUTFUT 7oy "FLOT" Starts plotter buffering.

23 ZEHD T3 UHT UHL Clearz buz, =zet ATH T1ne at controller true.

<40 SEHT TSLISTEN S
=54 SEHD V3 THALE 7
260 SEHD V3 DATH

11z platter at address 5 to li1ster.
ts S4280AR-°D to tallk mode.
bz ATH Time at controller to falze

] - Y
M -

2y 23 data can be tranzferred,

284 WMRIT S8 Wait SB zeconds for tranzfer ta fi1n1:zh

294 Hote: If programming, Wse the SFO capabilities

260 of the S4200A.'D ta determinge 1§ the tranzfer

I
t

31a ! 12 conplete.  Attempting ta pragram the
I
I
I

3cd S42888-0 whi1le mabing a hardocope dunp w11l
330 cauie Errors.

348

PRINt

Command sets hardcopy device to printer and does hardcopy dump of 54200A/D display in a
format acceptable to a printer compatible with the HP RASTER GRAPHICS STANDARD as soon as
the printer is next addressed to talk.

Command Syntax: PRINt
Example:

218 CLEAR rar
228 OUTPUT P@7;"PRIMT®
238 SEHD 7{UMT UML

248 SEHD T;LISTEM L
258 SEND TiTRLE 7

2668 SEHD T;DATA

Clear 1nterface buffers.

Starts print buttéring.

Clears bus, =zet ATH lirme at contraller true.
Tell: printer at addreszz 1 to lizten.

Setz S4760A-D to talk mode.

etz ATH lime at controller to falze

&7 2o data cam be transterred.

=15} WAIT 25 Wart 25 zecond:z for transfer ta fin1zh

2940 Hote: I€ programmimng, Wze the 5SRO0 capabilitiez

300 of the S4Z08A [ to deterwing 1f the tranzfer
214 i= camplete. FAttempting to program the

338 CAUEE EFrGri.

I
I
)
320 ! S428AA I while making 3 hardcopy dunp will
)
340 |

8-30



Model 54200A/D - Programming

SYSTEM COMMANDS

READy | RDY

Query which returns an integer equivalent to the 54200A/D ready register (ready byte of the status
word). The ready register is dynamic and indicates the current status of the instrument. The ready
register is defined as follows.

Query Syntax: { READy | RDY } ?
Returned Format: [READy]<MNRI><crl1f>
Example: OUTPUT 707;"READY?"

ENTER 707;Ready}
PRINT Ready$

The Ready Register

BIT MASK READY BIT CONDITION
WEIGHT
7 128 Not used, always 0.
6 64 Cal = High indicates that self calibration has completed
execution.
5 32 Test = High indicates that the requested self test has

complieted execution.

4 io Hard = Hardcopy complete - High indicates that the last byte
of printer or plotter dump has been sent and received

3 8 Data = Data available - High indicates that something is
in the buffer waiting to be read.

2 4 Acq = Acguisition complete - High indicates that all
waveforms are acquired.

1 2 Trig = Triggered - High indicates that the instrument is
receiving triggers. Can only be set while running;
if stopped, reflects status previous to stopping.

0 1 Parse = Parse complete - High indicates that the last
command has been completely parsed.
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RECall

Command displays a waveform from 54200A/D memory on the specified graph or, restores the
specified instrument setup. Refer to the SAVE command to save waveforms or setups.

Command Syntax: RECall {[GRAPh<graph#>, [MEMory]<memory#:>]
[ [SETup,][MEMory]<memory#> IN;

<graph#> ={1[2]3]4}
<memoyyd> = (0] 1 | 2] 3}
Examples: OUTPUT 707;"RECALL GRAPH 1,2" is equivalent to
QUTPUT 707;"RECALL GRAPH 1,MEMORY 2"
QUTPUT 707;"RECALL SETUP,MEMORY 0" is equivalent to
QUTPUT 707;"RECALL SETUP 0" and

QUTPUT 707;"RECALL 0"

REQuest | RQS

THe REQuest command sends an SRQ enable cade which 1s an integer representing the binary
weighted values of the condition bits in the ready mask and the RQS mask.

The ready rmask determines whal ready conditions cause the ready bit in the status byte to be set.
The RQS mask determines what conditions will cause an SRQ to bhe issued,.

Setting the SRQ enable code clears any pending SRQ, as well as all errors, messages and keys
awaiting query.

Bits 0, 1, 6 are don't cares and are always set to zero,

Query returns the current SRQ enable code.

Command Syntax: { REQuest | RQS }<SRQ enable code>
Example: OUTPUT 707:"RQ5 56"

Query Syntax: { REQuest | RQS } 7
Returned Format: [REQuest]<SRQ enable code><crif>
Example: QUTPUT 707:"REQUEST ?"

ENTER 707:Request$
PRINT Request$
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REQuest | RQS (cont)
The ready mask s defined as follows:

The Ready Byle

BIT MASK READY BIT CONDITION
WEIGHT
15 32768 | Not used, always 0.
14 16384 | Cal = High indicates that self calibration has completed
execution.
13 8192 | Test = High indicates that the requested self test has

completed executijon.

12 4096 | Hard = Hardcopy complete - High indicates that the last byte
of printer or plotter dump has been sent and received

11 2048 | Data = Data available - High indicates that something is
in the buffer waiting to be read.

10 1024 | Acq = Acquisition complete - High indicates that all
waveforms are acquired.

9 512 Trig = Triggered - High indicates that the instrument is
receiving triggers. Can only be set while running:
if stopped, reflects status previous to stopping.

8 256 | Parse = Parse complete - High indicates that the last
command has been completely parsed.
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REQuest | RQS (cont)

The RQS mask is defined as follows:

The Status Byte

BIT MASK STATUS BIT CONDITION
WEIGHT

7 128 MSG = High indicates that a message was displayed on the
status line of the display. A MSG query is used to
determine the message code.

6 64 RQS = Not used, always 0.

5 32 ERR = Error - High indicates an error occurred. An ERRor
query is used to determine error code.

4 16 RDY = Ready - High indicates the instrument is ready. This
is based on the ready mask. A RDY query is used to
determine condition,

3 8 LCL = Lecal switch or power cycle - High indicates that the
instrument has been switched to lecal from the front
panel or that the power was cycled off then on again.

2 4 FPS = Front panel service request - High indicates a front
panel key has been pressed, A KEY query is used to
determine the key code.

1 2 PWR = Not used, always 0.

¢ 1 RQC = Not used, always 0.

Notes: 1. To set the RQS bit and SRO bus contrel Tine true, the condition
must be enabled in the RQS mask.
2. If no conditien is enabled, the 54200A/D can not set the SRQ
bus control line nor the RQS bit true. However, bits 2-5 and 7
of the status byte are set to indicate which conditions have
occurred,
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RESet | RST

The 54200A/D has three distinct and non-overlapping levels of reset capabilities; two are HP-IB bus
commands and one is a 54200A/D system command.

1. IFC {(HP-IB bus command)
+ Per [EEE-488, resets only the device interface functions (T, TE, L.LE, and C) as defined.

2. DCL or S8DC (HP-IB bus commands)
s Resets the parser state so thal no subsystem s enabled.
s Clears device slatus word (system STAtus command), and KEY, MS5G, and ERRor queues.
¢ Clears all IEEE-488 inpul and output buffers.
« DOES NOT affect any device variables handled by system RESet command, in particular:
WAVeform FORMat
LONGform
EQI
HEADer
ARGument
RQS

3. RESet (RST) 54200A/D system command.
» Resels parser state so that no subsystem 1s enabled.
* Clears device status word (system STAtus command), and KEY, MSG, and ERRor queues.
. s Basically the same as key-down power up, except no system tests are performed or
carresponding failure default actions.
» Changes these command variables:
WAVeform FORMat = WORD

EQI = ON
LONGform = QFF
HEADer = OFF

ARGument = NUMeric
RQS = 32512 (Ready bits all true except bit 15, status bits all false)
Sels GRAPh, TRIGger, and wAVeform SOURce parameters to CHANnNel 1
Sels MEASure SOURce parameter to GRAFh1
Command Syntax: RESet | RST
Example: OUTPUT 707;"RST"

When RESet system command has been executed, the condition of the 54200A/D 15 as follows:

CONDITION SETTING
TIMEBASE:
Sweep mode Auto
Time Range 10 us
Reference Center
Delay 0.0 s
. Autoscale Period
Alias detect On
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RESet | RST (cont)

CONDITION SETTING
CHANNELS:
Range 5.0V
Offset 0.0V
Store mode Novmal
Labels o
Coupling Dc
Probe Attenuation 1:1
Autoscale Enabled
TRIGGER:
Mode Analog only
Range Track (5.0 V)
Source Channel 1
Leve] 0,0V
STope Positive
Store mede Normal
Label Blank
Autoscale Enabled
DISPLAY:
Graticule Frame
# of graphs 2
Graph sources
1 Channel 1
2 Channel 2
Reference 1ines Off
Accumilate mode Disabled
MEASUREMENTS: Standard
OTHER:
Running True
HP-IB address/mode Not changed
Hardcopy device Printer
Rear BNC Constant ltow
Beeper On
Setup Labels Blank
Stored:
Setups Unprotected
Waveforms Cleared
Data filter On

STATE:
A1l settings
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Trigger EETCEIN - ————— Statuz: Mo Trigoer Foumd_____
THLE oLy
Define GEENETITIEN Trigger Mode [ 0
Cloch
THL
State Mode [HNECDGEVENEE & ---------- (G -
Pod 2 Pod 1 Pod O
Multiple-ing
8..... .0B.......88 ]
Label Pol

Trigger State Assignment Menu after RESet

Statuz: Mo Trigger Found______
THLE LY
Irigger liode

]

Oefine EEENEEE

find [ Tr 1yger Teri
state]
ne

Sequence Pestart a1 no =tate

Lahel A
Ba:e [ HEX ]

o

nl

Trigger State Sequence Menu after RESet
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RESUMe

Command causing 54200A/D to resume running. This differs from the RUN command in that
averaging or enveloping continue with the datz already obtained.

Conmand Syntax: RESUMe
Example: OUTPUT 707;"RESUME"

REVision
Query which returns the revision date of 54200A/D firmware.
Query Syntax: REVYision ?

Returned Format : [REVision]<date code><crlf>

<date code>::=<NRl> (YYWW : where YY is years since 1960
and WW is week of that year)

Example: OUTPUT 707;"REVISION?"
ENTER 707:Rev$
PRINT Rev$

RUN

Command causing 54200A/D to start running. Same as pressing the 54200A/D front-panel RUN
key. Waveforms are intialized to count of 0 (no data) and when terminal count is satished the
ACQ bit is sel in the ready byte (see READy command). Differs from the DiGitize command in that

acquisition 1s not halted when terminal count 15 satisfied RUN does not disturb graph source
selection or expansion, so is very useful for specialized measurements.

Command Syntax: RUN
Example: QUTPUT 707;"RUN"
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SAVE

Command saves the waveform aor setup in the specified memaory. If the memory 15 protected, an
error is generated and SAVE is not executed. Protection can be cleared via the RESet command,
but cannot be set via HP-IB. Refer to RECall command to recall waveforms and setups.

Command Syntax: SAVE {[GRAPh<graph#>, [MEMory]<memory#>]
[ [SETup,] [MEMory]<memovy#> 1}

<graph#> ={112]3] 4}
<memory#> ::= {0 | 1} 2| 3}
Examples: OUTPUT 707;"SAVE GRAPH 1,2" is equivalent to
QUTPUT 707;"SAVE GRAPH 1,MEMORY 2" ang
QUTPUT 707;"SAVE SETUP,MEMORY 0" 1s equivalent to

OUTPUT 707;"SAVE SETUP Q" and
OUTPUT 707;"SAVE 0"

SERial

Command programs the serial number of the 54200A/D. Any sinng is accepted up to 10
characters. If less than 10 characters, it 1s padded with spaces to length 10. A checksum is made
and the value is stored in non-volatile RAM. The rear-panel cal swilch must be set to the not
protected position, otherwise SERial is a query-only command. Query returns 54200A/D senal
nurmber.

Command Syntax: SERial <string>

Example: OUTPUT 707;"SERIAL ""2511A01219"""

Query Syntax: SERial ?
Returned Format : [SERial]<serial number code><crif>
Example: OUTPUT 707;"SERIAL?"

ENTER 707;S5erial$
PRINT Serial$

8-39



Model 54200A/D - Programming

SYSTEM COMMANDS

SETup
Command sets up 54200A/D according to learn string. Query returns 54200A/D learn string.

Block length is 984 bytes. Block format #A is discussed in paragraph 8-12 at the frant of this
section.

Query Syntax: SETup ?
Returned Fermat: [SETup] <block type A>
Example: DIM Learn$[1000]

QUTPUT 707;"HEADER OFF;SETUP?"
ENTER 707 USING "-K";Learn$

command Syntax: SETup <#A>,<number of bytes in learn string>
<learn string>

Example: OUTPUT 707 USING "#,K":"SETUP ",Learn$

STAtus

The instrument status word 1s a 16-bit binary word which is returned as an integer, and contains
information about the instrument conditions that set the ready bit in the status byte and/or
generate a Require Service message. The upper 8 bits of the status word are krnown collectively
as the ready byte, while the lower 8 bits correspond to the status byte sent during a senal poll.
The STAtus query is used to read the status word representing the current status of the 54200A/D.
Unlike the response to a senal poll, the conditions are dynamic, not lalched. Therefore the status
response reflects current status.

A companion 16 bit word, the request mask, is used to specify both those conditions in the ready
byte that set the ready bit in the status byte, and those conditions in the status byte that generate a
Require Service message. The bits in the request mask have the same meanings as those in the
instrument status word. The ready bit in the status byte is set when all of the conditions
corresponding to bits in the ready mask are true at the same time. This bit is actually set on the
transition of the last condition to become true. The REQuest system command is used to specify
the request mask.

Query Syntax: STAtus ?
Returned Format: [STAtus]<NRl>
Example: OUTPUT 707;"STATUS?"

ENTER 707:Status$
PRINT Status$
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STAtus (cont)

The ready byte of the 16-bit status word is defined as follows:

The Upper Byte of the Status Word
{The Ready Byte)

BIT MASK READY BIT CONDITION
WEIGHT
15 32768 Not used, always O.
14 16384 | Cal = High indicates that self calibration has completed
execution.
i3 8192 | Test = High indicates that the requested self test has

completed execution,

12 4096 Hard = Hardcopy complete - High indicates that the Tast byte
of printer or plotter dump has been sent and received

11 2048 | Data = Data available - High indicates that something is
in the buffer waiting to be read.

10 1024 | Acq = Acquisition complete - High indicates that all
waveforms are acquired,

9 512 | Trig = Triggered - High indicates that the instrument is
receiving triggers. Can only be set while runnhing;
if stopped, reflects status previous to stopping.

8 256 Parse = Parse complete - High indicates that the Tast
command has been completely parsed.
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STAtus {cont)

The status byte of the 16-bit status word 15 defined as follows:

The Lower Byle of the Status Word
(The Status Byte)

BIT MASK STATUS BIT CONDITION
WEIGHT

7 128 M3G = High indicates that a message was displayed on the
status line of the display. A MSG query is used to
determine the message code.

6 64 ROS = Requesting service - High indicates that this
instrument requested service.

5 32 ERR = Error - High indicates an error occurred. An ERRor
guery is used to determine error code.

4 16 RDY Ready - High indicates the instrument is ready. This
is based on the ready mask. A RDY query is used to
determine condition.

3 8 LCL Local switch or power cycle - High indicates that the
instrument has been switched to local from the front
panel or that the power was cycled off then on again.

2 4 FPS Front panel service request - High indicates a front
panel key has been pressed. A KEY gquery is used to
determine the key code.

1 2 PWR = Not used, always O.

0 1 RQC Not used, always 0.
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STOP
Command which causes 54200A/D to stop running.
Command Syntax: STOP

Example: OUTPUT 707:"STOP"

TEST | TST

Command which executes the specified self test. Failures are reported as errors and may be
queried with ERRor?,

Note
Inputs must be properly configured before the TEST command is issued:

TEST 0 - No special configuration required.

TEST 1 - All input signals must be disconnected.
TEST 2 - Connect rear panel BNC to INPUT 1 BNC.
TEST 3 - Connect rear pane! BNC to INPUT 2 BNC
TEST 4 - Connect rear pans! BNG to EXT TRIG BNC.

Command Syntax: {TEST | TST} <test number>
<test number> ::= 0 {Self test O: CPU/Memory)
1 {Seif test 1: Acguisthon/Trigger)
2 {Self test 2: Channel 1 Inpub
3 (Self test 2: Channel 2 Inpul)
4 (Self test 2: External Trigger Input}

Example: QUTPUT 707;"TEST 4"
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ACQUIRE SUBSYSTEM

ACQuire

The acquire subsystem allows the store mode for channel 1, channel 2, and trigger to be set the
same with two commands, TYPE and COUNt. The PCINts and COMPlete commands are included
to provide compatbility between HP 54200A/D programs and HP 54100A/D programs. The TYPE
and COUNi functions may be selectively programmed by using the STORe command of the
channel and trigger subsystems,

The ACQuire command selects acquire subsystem as the destination for the comands that
follow.

The ACQuire query responds with the settings of the acquire subsystem. Store mode and
completion critena for all active sources are set to be the same as those in effect for channel 1.

Command Syntax: ACQuire

Example: OUTPUT 707;"ACQUIRE"

Query Syntax: ACQuire ?
Returned Format: [ ACQuire <crif> ]

[ TYPE ]<arqument><crlf>

[ POINts ]<NRl><crlf>

[ COUNt J<NRL><crif>

[ COMPT1ete ]<NR1><crlf>

{ FILTer ]<argument><crlf>

Example: DIM Acquire$[70]
OUTPUT 707:"ACQUIRE?"
ENTER 707 USING "-K";Acquire$
PRINT USING "K":Acquire}
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ACQUIRE SUBSYSTEM

ACQuire Commands:

COMPlete
COUNE
FILTer
POINts
TYPE

-—{__COUNL )—rl COUNT_ARG

—{_ POTNLs POINTS ARG
s S

M—{COMPTete) COMP_ARG

~—{(FILTer ) {ON -
B54208088

ACQuire Subsystem Syntax Diagram
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COMPlete
Command does nothing, must be a valid integer. Query returns the completion critenia, 100%.
Command Syntax: COMPlete <NR1:x

Example: OUTPUT 707;"COMPLETE 100"

Query Syntax: COMPlete ?
Returned Format: [COMPlete] <NRI»<crlf>
Example: OQUTPUT 707:;"COMPLETE?"

ENTER 707;Complete$
PRINT Complete$

COUNt

It stare mode is type average, command signifies both the terminal count and the number of
averages (sample weighting factor). Far the other store modes, command determines the terminal
count, that is, the number of frames which were acquired. For normal store mode the count
parameter must be 1. For average mode, the COUNE must be exactly 4, 16, 64, or 256. For
envelope, COUNt parameter can be 10 to 10,000.

All active sources are set the same,

Query returns the count factor as described above. Channel 2 and trigger type and count are set
the same as channel 1 so thal the response 1s consistent for all sources.

Command Syntax: COUNt <NRI1>
Example: OQUTPUT 707;"COUNT 1"

Query Syntax: COUNt ?
Returned Format: [COUNt]<NRI><crlf>
Example: OUTPUT 707:"COUNT?"

ENTER 707;Count$
PRINT Count$
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FiLTer

Command sets the data filter mode. The data filter is a 3-paint smoothing, low-pass funchon that
1s run on the waveform data to generate 7-bit data when the time range is 5 us or longer. On
faster time ranges, where a data interpolator 1s used, 7-bit data s produced without a data filter.
The FILTer query returns the data filter mode

A shght speed enhancerment is obtained by turning the filter off when acquiring averaged
waveforms. The only benefit of the fiiter on this type of wavefarm is the low-pass charactenstic of
the filter, since averaging produces greater than 7-bit resolution.

The filter should be turned off when the absolute magnitude of individual data points is important
to the measurement, such as when performing a Vmax measurement and there are fewer than
three samples on the waveform peak.

The filter should also be turned off when measuring a deliberately aliased signal, such as in swept
frequency response measurements,

Command Syntax: FILTer {[ ON | 1]
[ OFF { 0 1)

Example: OUTPUT 707;"FILTER ON"

Query Syntax: FILTer ?
Returned Format: [FILTer]<argument><cylf>
Example: QUTPUT 707;"FILTER?"

ENTER 707;Filter$
PRINT Filter$
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POINts

Command does nothing, but must be a vald integer. Query returns the number of data points
acquired, 1001,

Command Syntax: POINts <NR1>

Example: OUTPUT 707;"POINTS 1001"

Query Syntax: POINts ?
Returned Format: [POINts] <NRl1><crlf>
Example: OQUTPUT 707;"POINTS?"

ENTER 707:Points$
PRINT Points$

TYPE

Command sets the data type for all active sources and makes the count setting of channel 2 and
trigger the same as channel 1.

Query responds with the data type of channel 1 and makes channel 2 and trigger the same type
and count so that the response is consistent for all sources.

Command Syntax: TYPE {[ NORMal |

1]
[ AVErage | 2 ]
3]

[ ENVelope | )

Example: OUTPUT 707:"ACOQUIRE; TYPE NORMAL"
Query Syntax: TYPE ?

Returned Format: [TYPE ]<arqgument><crl]f>

Example: OUTPUT 707:"TYPE?"

ENTER 707;Type$
PRINT Type$
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CHANNEL SUBSYSTEM

CHANnRel

The channel subsystem controls all 'Y axis” tunctions, including selecting the type of data to be
acquired. Channel 1 and Channel 2 are independently pragrammable for alt functions.

The CHANRel command selects channel 1 or channel 2 as the destination for the commands that
follow.

The CHANRel query responds with all of the settings for the specified channel.

Command Syntax: CHANnel {1 ] 2}
Example: OUTPUT 707;"CHANNEL 1"

Query Syntax: CHANnel {1 | 2 } ?

Returned Format: [CHANnet]<NR1><crlt>
[PROBe]<NR3><crif>
[RANGe]<NR3><cyrif>
[OFFSet J<NR3><cri1f>
[COUPTing]<argument><crlf>
[LABe1]< 10 chars quoted »<crif>
[STORe]<argument>,<NR1><cr]f>
[SCALe]<argument><cr1f>

Example: DIM Chan$[150]
QUTPUT 707;"CHANNEL 12"
ENTER 707 USING "-K";Chan$
PRINT USING "K";Chan$
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CHANNEL SUBSYSTEM

CHANNnel Commands:

COUPling
ECL

TTL
LABel
OFFSet
PROBe
RANGe
SCALe
STORe

Channel commands can be sent to either channel 1 or channel 2 and they are order dependent as
follows. Range limits are determined by the current probe attenuation factor. The value imits for
offset are determined by the current range selection. So to completely specify channel settings,

pragram PROBe, then RANGe, and then OFFSet.

1) 7 @j 5 .
(2

COUF) ing ) (ac’) 3

}—EcL) 1

E A

[—{ OFFSet TOFFSETJRGW———/
—{ PROBs )—T{PROBE_ARGW——/
—{

-—{ RANGa RANGE_ARG |7—/

&«

SCALe DISabled)—

AVErage
£Nvelope

~—{ LABel "STRING”

85420001

CHANne! Subsystem Syntax Diagram
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COUPling

Command selects the input coupling for the selected channel. Query responds with the selected
coupling.

Command Syntax: COUPling {[ DC | 1 ]
[ AC | 21}

Example: OUTPUT 707;"COUPLING DC™

Query Syntax: COUPling 7
Returned Format: [COUPling]<argument><crlf>
Example: OUTPUT 707;"COUPLING?"

ENTER 707;Coupling$
PRINT Coupling$

ECL

Command presets the selected channel for ECL as follows:

COUPTing = DC
OFFSet = -1.00V
RANGe = 2.0V
SCALe = DISabTed

The SCALe (autoscale) function is disabled so that a seleclive autoscale may be performed, thus
preserving the channel settings.

Command Syntax: ECL
Example: OQUTPUT 707;"ECL"

TTL

Command presets the selected channel for TTL as follows:

COUPling = DC
OFFSet = 2.50V
RANGe = 6.0V
SCALe = DiSabled

The SCALe {autoscale) function 15 disabled so that a selective autoscale may be performed, thus
preserving the channel settings.

Command Syntax: TTL
Example: OUTPUT 707;"TTL"
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LABel

Command sets the user label for selected channel. Query responds with the user label for
selected channel.

Command Syntax: LABel <10 character string>

Examp]e; QUTPUT 707;"LABEL ""TEST 1"""

Query Syntax: LABel ?
Returned Format:: [ LABel]< 10 characters quoted »<crlf>

Example: QUTPUT 707;"LABEL?"
ENTER 707;Label$
PRINT Label$

OFFSet

Command sets channel offset. Offset is +2 V for 40 mV to 390 mV channel range and +20 V for
400 mV to 40 V channel range.

Query responds with the channel offset setting.
Command Syntax; OFFSet <NR3>
Example: OUTPUT 707;"OFFSET 400E-3"

Query Syntax: OFF3Set ?
Returned Format: [OFFSet]<NR3»<crlf>
Example: OQUTPUT 707:"OFFSET?"

ENTER 707;0ffset$
PRINT Offset$
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CHANNEL SUBSYSTEM

PROBe

Command sets channel probe factor. Must be 1, 2, 5, 10, 20, 50 or 100 Query responds with
channel probe factor.

Command Syntax: PROBe <NRI1>
Example: QUTPUT 707;"PROBE 10"

Query Syntax: PROBe ?
Returned Format: [PROBe]<NR3><cr]f>
Example: QUTPUT 707;"PROBE?"

ENTER 707;Probe$
PRINT Probe$

RANGe

Command sets channel range. Query responds with current range setting. The allowable range
settings (with 2-digit resclution) are based on the PROBe setting and are as follows:

PROBE FACTOR VALID RANGE SETTING
1:1 40 m¥ to 0 v
2:1 BOmV to 80V
5:1 200 m¥Y to 200 V¥
10:1 400 mV¥ to 400 V
20:1 800 mV¥ to 800 V
50:1 2 V to 2000 V
100:1 4 V¥ to 4000 V

Command Syntax: RANGe <NR3>
Exampte: QUTPUT 707;"RANGE 5.5EQ"

Query Syntax: RANGe ?
Returned Format: [RANGe]<NR3><crlf>
Example: QUTPUT 707:"RANGE?"

ENTER 707;Range$
PRINT Range$
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CHANNEL SUBSYSTEM

SCALe

Command sets autoscale mode for channel. Query respands with current autoscale mode.

}
Example: OUTPUT 707;"SCALE ENABLED"

Command Query: SCAlLe {] DISabled | 0 ]
[ ENABled | 1]

Query Syntax: SCALe 7
Returned Format: [SCALe]<arqument><crIf>

Example: OUTPUT 707;"SCALE?"
ENTER 707;Scale$
PRINT Scale$

STORe

Command sets the slore mode. If average mode is selected, count determines both the terminal
count and the number of averages (sample weighting factor). For the other store modes, count
determines the terminal count, that 1s, the number of frames which must be acquired uniil the
waveform is considered ready for analysis.

For normal store mode the count parameter 15 optional; if sent it must be 1. For average mode,
the count muslt be exactly 4, 16, 64, or 256. For envelope, count can be 10 to 10,000.

The STCRe function may also be programmed using the ACQuire subsystern TYPE and COUN!
commands.

Query responds with the current store mode for the addressed channel.
Command Syntax: STORe < type >,< count >
< type > ::= {[ NORMal

| 1]
AVErage | 2 ]
131

ENVelope )

< count > ::= <NRIl>
Query 3Syntax: STORe ?
Returned Format: [STORe]<arguments,<NR1><crlf>
Example: OUTPUT 707;"STORE?"
ENTER 707;Store$
PRINT Store$
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DISPiay

The display subsystem provides access to 54200A/D functions which control how waveforms are
presented on the CRT. It contains commands to select whether the cursor values display is on.
Also, a group of commands is provided that allow users to write text messages to screen.

The text display is available when the text menu 15 on and allows up to 4 lines of text to be
displayed in the user definable text area. Five lines of text can be held in memoty, the fifth line is
not displayed unless the display is rolled up or down

Text is volatile, il 15 set to " " at power on. However, once written, the user may display it with
“TEXT ON" or display the previous menu by sending "TEXT CFF". The system command "MENU
70" is equivalent to "TEXT ON".

The DISPlay command selects display subsystem as the destination for the commands that follow.
The DiISPlay query responds with the settings of the display subsystem.
Command Syntax: DISPlay

Example: OUTPUT 707;"DISPLAY"

Query Syntax: DISPlay ?
Returned Format: [ DISPlay J<crlf>

[ FORMat ]<NR1><crlf>

[ GRATicule ]<argument><crlf>

[ ROW J<NR1><crlf>

[ COLumn ]<NRl><crif=

[ SCReen ]<argument=><crlf>

[ TEXT ]<argument>-crlf>

[ INVerse ]<argument><crlf>

[ REFerence ]<argument><crlf>

[ ACCumulate J<argument><crlf>

[ VALues ]<argument=<crlf>

[ SHOW ] GRAPh<NRl=><crlf>

Example: OIM Display$[160]
QUTPUT 707:"DISPLAY?"
ENTER 707 USING "-K";Display}
PRINT USING "K":Display$
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DISPLAY SUBSYSTEM

DISPlay Commands:

ACCumulate
CoL

ROW
FORMat
GRATicule
INVerse
LINE

ROLL
REFerence
SCReen
SHOW
STRing
TEXT
VALues

ACCumulate

Command sets the accumulate mode. If enabled, waveform data 1s displayed accumulated as it is
acquired. If fast is selected, data i1s erased every 16 frames. Slow erases every 64 frames. Manual
doesn't erase (use system ERASe command).

Query returns the current accumulate mode selection.

Command Syntax: ACCumulate {[ DISabled| 0

Example: OUTPUT 707;"ACCUMULATE DISABLED"

Query Syntax: ACCumulate ?
Returned Format: [ ACCumulate ]<argument><crlf>
Example: QUTPUT 707:"ACCUMULATE?"

ENTER 707;Accum$
PRINT Accum$
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DISPLAY SUBSYSTEM

COLumn

Command sets the specified column as the target for LINE or STRing commands. This does not
affect the current ROW command specification. Query returns the current column number,

Command Syntax: COLumn < column number >
< column number > ::= 0..63

Example: OQUTPUT 707;"COLUMN 42"

Query Syntax: COLumn 7
Returned Format: [ COLumn ]<NR1><crlf>
Example: OQUTPUT 707;"COLUMN?"

ENTER 707;Column$
PRINT Column$

ROW

Command sets the specified row as the target for LINE or STRing command. This does not affect .
the current COLumn command specification. Query returns the current row number.

Command Syntax: ROW { 1 | 2 | 3| 4 )
Example: OQUTPUT 707;"ROW 3"

Query Syntax: ROW ?
Returned Format: [ ROW ]J<NRl><crlf>
Example: QUTPUT 707;:"ROM?"

ENTER 707 ;Row$
PRINT Row$
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DISPLAY SUBSYSTEM

FORMat

Command sets the number of graphs displayed; number must be 1, 2, ar 4. Query returns the
number of graphs displayed.

Command Syntax: FORMat { 1| 2 | 4}
Exampte: OQUTPUT 707;"FORMAT 2"

Query Syntax: FORMat ?
Returned Format: [FORMat]<NR1><crlf>
Example: OUTPUT 707;"FORMAT?"

ENTER 707;Format$
PRINT Format$

GRATicule
Command sets the graticule type on the display graph. Query returns the graticule type displayed.

Command Syntax: GRATicule {[ GRID | 1]
[ FRAMe | 2 1}

Example: OUTPUT 707;"GRATICULE GRID"

Query Syntax: GRATicule ?
Returned Format: [GRATicule]<argument><crlf>
Example: OUTPUT 707;"GRATICULE?"

ENTER 707:Grat$
PRINT Grat$

INVerse

Command sets inverse video display on ar off. After INVerse ON is receved, all subsequent text is
displayed 1n inverse until INVerse OFF is received.

Command Syntax: INVerse {[ OFF | 0]
[ON [ 11}

Example; OQUTPUT 707;" [NVERSE OFF"
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LINE

Command displays the string starting at the current row and column specification. If the column
limit (63) is reached, the text is wrapped to the next hne irrespective of word boundaries. At the
end of the string, the remainder of the current row is set to * " and row is intialized to the next row
and column is set to 0. If column limit 1s reached on row 4, the display is rolled up and the new
line 415 set to " " before the write operation continues Refer to the STRing command for similar
application.

Command Syntax: LINE < any quoted string >
Example: OUTPUT 707;"LINE ""Enter text on this line"""

REFerence

Command sets the reference lines display mode. In define mode, when display menu 1s on, the
graph leveis are displayed by the graphs. Query returns the reference lines mode.

Command Syntax: REFerence {[ OFF | 0]
[ ON | 1]
[ DEFine | 2 1}

Example: OUTPUT 707:"REFERENCE OFF"

Query Syntax: REFerence ?
Returned Format: [REFerence]<argument><cr]f>

Example: OUTPUT 707;"REFERENCE?"
ENTER 707;Ref$
PRINT Ref$

ROLL

Causes the text lines to roll up or down. Current row and column text pointers are unaffected.

Command Syntax: ROLL {[ UP | 1]
[ DOWN | 0 ]}

Example: OUTPUT 707;"ROLL DOWN"
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SCReen

Command controls the 54200A/D display. ON turns normal display on, which has no effect if the
display is already on, the last 54200A/D menu is restored. OFF turns everything except line 1 and
2 of the display off, resulting in faster aperation when running since in this mode waveform data is
not written to graph displays. Accumulated displays are not generated with screen off. This
command cancels system command DEBug display.

Query returns the current screen status,

Command Syntax: SCReen {[ ON | I ]
[ OFF | 0 ]}

Example: OUTPUT 707:"SCREEN ON"

Query Syntax: SCReen ?
Returned Format: [SCReen]<argument><crlf>
Example: OUTPUT 707;"SCREEN?"

ENTER 707:Screen$
PRINT Screen$

SHOW

Command selects which graphs scale factors are shown in the scale ing; value must be 1, 2, 3, or
4. it higher than maximum graph currently displayed then value is rounded to that graph number
with no error,

Query returns graph number shawn on current scale-factor line of display.

Command Syntax: SHOW [GRAPh] { 1 | 2 ] 3 | &4}
Example: OUTPUT 707;"SHOW GRAPH 4"

Query Syntax: SHOM ?
Returned Format: [SHOW] GRAPh <NRl><crlf>
Example: OUTPUT 707:"SHOW?"

ENTER 707;Show}
PRINT Show$
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STRing

Command displays the string starting at the current row and column specification. If the ¢olurmn
limit {63) is reached, the text is wrapped to the next line irrespective of word boundaries. At the
end of the string, the row and column is set to the next available number. I column limit is
reached on row 4, the display is rolled up and the new line 4 is set to " " before the wnite operation
continues. Refer to the LINE command far similar appliation.

Command Syntax: STRing < any quoted string >

Example: OUTPUT 707;"STRING ""Press INSERT to continue"""

TEXT

TEXT OFF command sets menu previously displayed before text was turned on (no effect if text
isn't on). TEXT ON saves current menu and puts on text menu. TEXT BLANk clears text mamory,
sets COLumn=1 and ROW=1, but doesn't affect what menu is displayed.

Query returns text on/off status.

Command Syntax: TEXT {[ OFF | 0 ]
[ON | 1]
[ BLANK | 2 ]}

Example: OUTPUT 707;"TEXT ON"

Query Syntax: TEXT ?
Returned Format: [ TEXT J<argument><crlf>

Example: OUTPUT 707;"TEXT ON"
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VALues

Command controls the display of the cursor values readout. If off, the labels for the graphs are

displayed.
Query returns the values mode.

Command Syntax: VALues {[ OFF | 0 ]
[ON |11}

Exampie: OUTPUT 707;"VALUES ON"

Query Syntax: VAlLues ?
Returned Format: [ VAlLues ]<argument><crif>
Example: OUTPUT 707;"VALUES?"

ENTER 707;Values$
PRINT Values$
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GRAPh

The graph subsystem allows the user to define the graph source and to define graph specitic
measurement critera when measurement mode 15 user defined. X-axis windowing can also be
done using the graph subsystemn.

The GRAPh command selects the graph that is the destinabon for the graph commands that
follow.

The GRAPh query responds with all of the settings for the specified graph.

Command Syntax: GRAPh { 1 | 2 | 3| 4}
Example: OUTPUT 707;"GRAPH 1"

Query Syntax: GRAPh { 1 | 2 | 3| 4 }?

Returned format:; [GRAPh<NRI><crif> ]
[S0URce]<source spec><crlf>
[UNITs]<argument><crif>
[UPPer]{<NR1>|<NR3>}<crif=>
[LOWer]{<NR1>|<NR3>}<crlf>

Example: DIM Graph$[70]
OUTPUT 707:"GRAPH 22"
ENTER 707 USING "-K":Graphd
PRINT USING "K";Graph$
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GRAPH SUBSYSTEM

GRAPh Commands:

S0URce
UNITs
UPPer
LOWer
MIDdle
WINDow
EXPand
NORMal

GRAPh
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GRAPH SUBSYSTEM

SOURce

Command selects the data source for the currently addressed graph. Query returns the data
source displayed on the addressed graph.

Command Syntax: SOURce {[ TRIGger | 0 ]
[ CHANnell | 1 ]
[ CHANnel2 | 2 ]
[ OFF ]
[ MEMory (011/|2]3) I}

Example: OUTPUT 707;"SOURCE CHANNEL1"

Query Syntax: SOURce ?

Returned Format : [SOURce]{[ CHANnell
[ CHANnel2
[ TRIGger

[ OFF

[ MEMoryD

[ MEMoryl

[ MEMory?2

[

MEMory3

Example: OUTPUT 707;"SOURCE?"
ENTER 707;Source$
PRINT Source$

8-69



Model 54200A/D - Programming

GRAPH SUBSYSTEM

UNITs

Command sets the measurement threshold units when user defined measurement mode is
selected. Each units selection has its own settings for upper, middle, and lower.

Query returns the units selection in the user-defined mede for the addressed graph.
Note

If the 54200A/D is currently in standard measurement mode. the query will
still return the user-defined UNITs selection.

Command Syntax: UNITs {{ PERCent | 0
[ VOLTs | |

[ TTL | 2
| 3

}
}
]
[ ECL ]

1
Example: OQUTPUT 707;"UNITS PERCENT"

Query Syntax: UNITs ?
Returned Format: [UNITs J<arguments<crlf>
Example: OUTPUT 707;"UNITS?"

ENTER 707;Units$
PRINT Units$

UPPer
Command sets upper measurement thresheld if UNITs has been set to VOLTs or PERCent. The
upper mit is preset for ECL and TTL. If UNITs has been set to PERCent, the allowable upper limit
is from 55% to 99%.
Query returns the value of the upper measurement threshold
Command Syntax: UPPer <upper limit>
Example: OUTPUT 707:"UPPER 85" (assuming UNITs has been set to PERCent)
Query Syntax: UPPer ?
Returned format: [UPPer ] {[ <NRI> ] (if percent)

[ <NR3> ] {if volts)
[ <NR2> ]} <crlf> (f TTL or ECL)

Exampie: OUTPUT 707;"UPPER?"

ENTER 707;Upper$
PRINT Upper$
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GRAPH SUBSYSTEM

MiDdle
Query which returns the value of the middle measurement threshold.

Query Syntax: MIDdle ?

Returned Format: [MIDdle] {[ <NRl= ] (if percent)
[ <NR3> ] (if volts)
[ <NR2> 1} <crlif>» (if TTL or ECL)

Example: OUTPUT 707;"MIDDLE?"
ENTER 707;Middle$
PRINT Middle$

LOWer

Command sets lower measurement thresheld if UNITs has been set to VOLTs or PERCent. The
lower limit is preset for ECL and TTL. If UNITs has been set ta PERCent, the aillowable lower limit
is from 1% to 45%.

Query returns the value of the lower measurement threshold.

Command Syntax: LOWer <lower Timit>

Example: OUTPUT 707;"LOWER 25" (assuming UNITs has been set to PERCent)

Query Syntax: LOWer ?

Returned Format: [LOWer ] {[ <NRI1> ] (iIf percent)
[ <NR3> ] {if volts)
[ <NRZ> ]} <crlf> {if TTL or ECL)

Example: OUTPUT 707:"LOWER?"
ENTER 707;Lower$
PRINT Lower$
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GRAPH SUBSYSTEM

WINDow

Query which returns a pair of {X,Y) coordinates describing the lime and voltage limits of the graph
display. Effectively these are P1 and P2 coordinates as used in plotter or HP Series 200 Caontroller
window commands.

Query Syntax: WINDow ?
Returned Format: [WINDow]}<NR3>,<NR3>,<NR3>,<NR3><crlf>

where the first NR3 pair is the P1 (thme,volts) and
the second NR3 pair i1s the P2 {lime,volts).

Example: DIM Window$[50] p2
OUTPUT 707 ;"WINDOW?"
ENTER 707;Window$
PRINT Window$
Pl

EXPand

The graph expand function uses time rather than cursor location as the expansion criteria. The
command sets the time at the starting point of the graph and at the stopping point of the graph.
The graph must contain valid data or an error is generated.

The start time must be greater than or equal to the time of the first point of the waveform. The
stop time must be less than or equal to the time of the last point. Minimum time (Stop — Siart)
must be 254 sample intervals, i.e., the minimum number of points displayed must be 255,

The WINDow command is useful to determine the min and max values for start and stop times
respectively,

Command Syntax: EXPand <start time>,<stop time>

Example: OUTPUT 707;"EXPAND 50E-9,125E-9"

NORMal
Command sets graph to show entire waveform, unexpanded.
Command Syntax: NORMal

Example: OUTPUT 707;"NORMAL"
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MEASure

The measure subsystem provides access to the front panel measurement funchons and also
provides some special functions particularly useful in systems applications.

The MEASure command selects the measure subsystem for the commands that follow.

The MEASure query responds with the settings of the measure subsystem.

Command Syntax: MEASure
Example: OUTPUT 707;"MEASURE"

Query Syntax: MEASure ?
Returned Format: [ MEASure <crlf> ]
{ SOURce ] <source specr<crlf>
[ MODE l<argument><crlf>
[ SEMDvalid ]<argument><crlf>
[ DEFine]{DELay | 0 },<meas spec><crlf>
[ DEFine]{NWIDth | 1 },<meas spec><crlf>
E DEFine]{PWIDth | 2 },<meas spec><crlf>
| 3

DEFine]{ENVelope }.<meas spec><crlf>

Example: DIM Measure$[180]
OUTPUT 707;"MEASURE?"
ENTER 707 USING "-K";Measure}
PRINT USING "K";Measure$
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MEASure Commands:

MODE
SENDvalid
S0URce Setting the Measurement
VALid Envircnment
DEFine
SCRatch

RESULts Getting Answers

FREQuency |
PERiod
PHIDth
NWIDth
RISE

FALL
DUTycycle
VAMP

VPP »  Defined Measurements
VYMAX

VMIN
VRMS

yToP
VBASe
QVERshoot
PREShoot
DELay

PTIMe
VTIMe
PVYOLE
TVOLE »  Fundamental Measurements
TPOiInt
VPOint
CURSor |
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DEFINED
MEASUREMENTS

FUNDAMENTAL
MEASUREMENTS
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SETTING THE MEASUREMENT ENVIRONMENT

54200A/D provides two basic modes for measurements, standard and user defined. In standard
mode, reference levels are preset and measurement definitions are fixed. In user defined mode,
reference levels may be individually selected for each graph and certain measurement definitions
may be customized to better suit your application,

Graph reference thresholds are set in the graph subsystem.
All measurements are based upon the time voltage windows defined by the four graphs;
measurements always reference graphs, not channels or memories direclly. By expanding a

graph, you can select a region of the waveform data to measure.

For graphs containing waveforms that are actively being acquired, the measurement accurs when
the waveform is completely acquired, that is, the count parameter has been satisfied.

MODE

Command sets the measurement mode (definitions and thresholds). User mode definitions are set
by the MEASure DEFine command. USER mode thresholds are set by the GRAPh subsystem
UNITs, UPPer, and LOWer commands.

Query returns the current measurement made.

Command Syntax: MODE {[ STANdard | 0 ]
1]

[ USER 11

Example: OUTPUT 707;"MODE STANDARD"

Query Syntax: MODE ?
Returned Format: [MODE]<argument><crif>
Example: OUTPUT 707;"MODE?"

ENTER 707;Mode$
PRINT Mode$
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SENDvalid

Iif command SENDvalid is ON, an cptional parameter is sent by the 54200A/D with measurement
RESULts queries that qualifies the result. This parameter indicates why an invald result occurred
or that the measurement result is good data. The optional validity parameter returned with the
RESULts query is:

<validity> ::= {{ GOOD_DATA |
[ NO_WAVEFORM |
[ SCALING? | -
[ THRESHOLD? | -
[ CLIPPED | -
[ NOT_FOUND | -

)

The SENDvahd guery returns the current SENDvalid selection, ON or OFF.

G N e Ot
et b e et bt )

Command Syntax: SENDvalid ([ ON | 1 ]
[ OFF | 0 }}

Example: OQUTPUT 707:"SENDVALID ON"

Query Syntax: SENDvalid ?
Returned Format: [SENDvalid]<argument><crlf>
Example: OUTPUT 707;"SENDVALID?"

ENTER 707:Send$
PRINT Send$

SOURce

Command selects the graph to be addressed for the measurements that follow. This graph will be
the default for measurement commands as well as the one used for the VALid query.

Guery returns the currently addressed graph,
Command Syntax: SOURce [GRAPh]{ 1 | 2 | 3 | 4 }
Example: OUTPUT 707;"SOURCE GRAPH 1"

Query Syntax: SOURce ?
Returned Format:: [SOURce] GRAPh<NRI1><crlf>
Example: OQUTPUT 707;"SOURCE?"
ENTER 707;5curce$
PRINT Source$
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VALid

Query which returns the vahd status for the currently addressed graph. The VALid arguments are
the same as defined by SENDvakd.

Query Syntax: VALid ?

Returned Format: [VALid] {[ GOOD_DATA
[ NO_WAVEFORM

N — S
e

l
|
[ SCALING? | -
[ THRESHOLD? | -
[ CLIPPED [ -3 ]
[ NOT_FOUND | -6 ]} <crlf>

Example: OUTPUT 707;"VALID?"
ENTER 707;Valid$
PRINT Valid$

DEFine

When the measurement MODE command has been set to USER mode, definitions for customizing
measurements can be set using the DEFine command.

The DEFine query returns the currently defined user definitions,

Command Syntax: DEFine {[ DELay | 01
[ PKIDth | 1 ]
[ NWIDth | 2 ]
[ ENVelope | 3 ]} .<measurement specification>

The PWIDth measurement 15 made from the first rising threshold defined by the measurement
specification to the next falling threshold. The NWIDth measurement is made from the first falling
threshold defined by the measurement specification to the next rising threshold. For both width
measurements,

<measurement specification> ::= {[ MIDdle ] 0 ]
[ UPPer | 1 ]
[ Lower | 2 T}

Example: OUTPUT 707;"DEFINE PWIDTH,MIDDLE"
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DEFine (cont)
For DELay, both edge polarity and threshold level is definable,

<measurement specification> ::= <polarity>,<level>,<polarity>,<level>

<polarity> ::= {[ POSitive |

0]
[ NEGative | 1 ]}
<level> ::= {[ MiDdle | O
[ UPPer | 1]
[ LOWer | 2 ]}

Fxample: OUTPUT 707;"DEFINE DELAY,POSITIVE,UPPER,POSITIVE,UPPER"

DEFine ENVelope allows the selection of the mmimum waveform or the maximum waveform for
the basic measurement commands VTIMe, VPQint, TVOLY, and PVOLL For ENVelope,

<measurement specification> ::= {[ MINimum | 0 ]
[ MAXimum | 1 1}

Example: OUTPUT 707;"DEFINE ENVELOPE,MAXIMUM"

Query Syntax: DEFine {[ DElLay

]
[ PWIDth ]
[ NWIDth ]
[ ENVelope 1]} ?
Returned Format: [DEFine] {[ DELay P 0]
[ NWIDth | 1]
[ PWIDth | 2 ]
[ ENVelope | 3 ]} ,<meas spec><crlf>

Example: DIM Define$[60]
QUTPUT 707:"DEFINE DELAY?"
ENTER 707;Define$
PRINT Define$

SCRatch

Command clears the voltage and time measurement lists from the display.
Command Syntax: SCRatch
Example: OUTPUT 707;"SCRATCH"
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EXECUTING MEASUREMENTS

The two modes of execution of measurements in the 54200A/D are immediate and queued.

Immediate mode is performed when a measurement is specified as a query. The
measurement is performed as the command is parsed and the results are entered into the
output buffer.

In queued mode, the measurement is added to the display Iist, The queued
measurements are performed as a part of the normal acquisition cycle and results are displayed
on screen. The results may be read over HP-IB by using the RESULts query,

In addiion to the defined measurement functions on the front panel, two other groups of
fundamental measurements exist. The cursor values may be read over HP-IB and a set of general
purpose time, voltage, and point measurements are provided,

Note

The measurement wifl nol be completed until the the parameter set up by the
COUNt command mn the ACQuire subsystem or the STORe command in the
CHANnel or TRIGger subsystem has been satisfred. If the store mode is
average, 4 to 256 acquisitions must be made befere the measurement is
complete (default is 4). If the store mode is envelope, 10 to 10000
acquisttions must be made before the measurement 1s complete (default is
100).

RESULts

RESUL1s is a query which causes the 54200A/D to output the list of active measurements,

Query Syntax: RESULts ?

Returned Format: [RESULts ]<# of measurements><crlf>
[<Time measurement Tist>]
[<¥o1t measurement Tist>]

<# of measurements> ::= integer from 0 to 6

<Time measurement list> and <Volt measurement list> ::=

[<measurement name> J<value>[,<validity»]<crlf>
f<measurement name> ]<value>[,<validity>]<crif>
[<measurement name> ]<value>[,<validity>]<crif>
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RESULts (cont)

Number of answers returned in Time measurement list can be from 0 to 3.
Number of answers returned in Volt measurement hist can be from 0 to 3.

Validity parameter only returned if SENDvalid command 15 set ON,

<vatidity> ::= {[ GOOD_DATA | 1]
[ NO_WAVEFORM | 0 ]
[ SCALING? | -1 ]
[ THRESHOLD? | -2 ]
[ CLIPPED | -3}
[ NOT_FOUND | -6 ]}
Example: DIM Results$[200]
QUTPUT 707:"RESULTS?"
ENTER 707 USING "-K":Results$
PRINT Results$

Defined Measurements
The following measurements are defined for 54200A/D.

<measurement name> ::= FREQuency
PERiod
PWIDth
NWIDth
RISE
FALL
DUTycycle
VAMP
VPP
VMAX
VMIN
VRHMS
YTOP
VBASe
OVERshoot
PREShoot
DELay
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Defined Measurements (cont)
Wwith the exception of DELay, all follow the syntax:
Command/Query Syntax: <measurement name>[<graph number>]{?]
DELay 15 specified with*
Command/Query Syntax: DELay [<graph of first edge>,<graph of second edge>]{?]
if no graph is specified, the default graph is measured.
If the command form is specified, the measurement 1s added to the appropriate measurement list
(hme or voli) on the 54200A/D dispiay and the answers are returned to the controller using the
RESULts query. If more than 3 measurements are specified for either the time ar volt list, only the
last 3 are retained (performed) and any others are discarded.

Example: OUTPUT 707:"FREQUENCY 1" or
OUTPUT 707;"DELAY 1,2"

If the query form is specified, the measurement is performed immediately and not displayed on the
54200A/D. The results are placed in the output butfer of the 54200A/D with the following format
for non-delay measurements:

Returned Format: [<meas name><graph number:>, J<value>[,<validity>]<crif>

Example: DIM Rise[30]
OUTPUT 707:"RISE?"
ENTER 707:;Rise$
PRINT Rise$

and with the following format for delay measurements

Returned Format:
[<meas name><graph number>,<graph number>, ]<value>{,<validity>]<crif>
Example: DIM Delay$[30]
OUTPUT 707;"DELAY 1,2 ?"

ENTER 707;Delay$
PRINT Delay$

Note

When any of these defined measurements are performed on envelope type
waveforms, the minimum wave data is always used.
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Fundamental Measurements

The following measurements are basic vollage, time, and point gueries that can be used to create
custom measurements not handled by the defined measurements. All queries reference the

current measurement source waveform.

PTIMe
VTIMe
PYOLt
TVOLt
TPOInt
YPOint

PTIMe
If point of time 1s requested, the nearest point preceding the requested time is returned.
Query Syntax: PTIMe <time> ?
Returned Format: [PTIMej<NRl»<crif>
Example: DIM Ptime$[25]
QUTPUT 707:"PTIME 500E-6 ?"

ENTER 707:Ptime$
PRINT Ptime$

VTIMe
Query returns the interpolated voltage at the specified time.
Note

if the waveform is type envelope and user mode s selected for
measurements, the user definition of min/mas 18 used to select which

waveform to measure.
Query Syntax: VTIMe <time> ?
Returned Format: [VYTIMe J<NR3><crlf>
Example: DIM Vtime$[25]
QUTPUT 707;"VTIME 2E-3 ?"

ENTER 707:Vtime$
PRINT Vtime$
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PVOLt

When point of voltage is reguested, the waveform is searched from the first displayed paint until an
interval is found that contains the requested voltage.

The sign of <slope & occurrence> selects rising (+) or falling () edge. The magnitude of this
parameter selects the occurrence count. For example, If <slope & occurrence>= -2, the waveform
is searched for the second occurrence of the specified voltage on a negative slope. The nearest
point preceding this interval is returned.

Note
If the waveform is type envelope and user mode is selected for
measurements, the user definition of min/max is used to sefect which
waveform 1o measure.
Query Syntax: PVOLt <voltage>,<slope & occurrence > ?
Returned Format: [PVOLt ]<NRl><crlf=>
Example: DIM Pvolt$[25]
QUTPUT 707;"PYOLT 200E-3,-3 ?"

ENTER 707:Pvolt$
PRINT Pvolt$

TVOLt

When time of voltage is requested, the waveform is searched from the first displayed point until an
interval is found that contains the requested voltage. Then a linear interpolation is done to
gstimate the time the voltage was traversed.

The sign of <slope & occurrence> selects rising (+) or falling (-} edge. The magnitude of this
parameter selects the occurrence count. For example, if <slope & occurrence>= -2, the waveform
is searched for the second occurrence of the specified voltage on a negative slope.

Note

if the waveform is type envelope and user mode 1s selected for
measurements, the user definition of minfmax s used to selsct which
waveform to measure.

Query Syntax: TVOLt <voltage>,<siope & occurrence > ?
Returned Format: [TVOLt J<NRI><crif>
Example: DIM Tvolt$[25]
OUTPUT 707;"TVOLT 5.5,+2 ?"
ENTER 707;Tvolt$
PRINT Tvelt$
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TPQint
Query returns the time of the specified point {1 to 1001).
Query Syntax: TPOint <point number> ?
Returned Format: ([TPOint J<NR3><crlf>
Example: DIM Tpoint$[25]
QUTPUT 707;"TPOINT 267 ?"

ENTER 707:Tpoint$
PRINT Tpoint$

VPQOint
Query returns the voltage of the specified point (1 to 1001).
Note
If the waveform is type envelope and user mode fis selected for
measurements, the user definition of min/max is used to select wiich
waveform to measure.
Query Syntax: VPOint <point number> ?
Returned Format: [VP3int ]<NR3><Zcrlf>
Example: DIM Vpoint$[25]
OUTPUT 707:;"VPOINT 426 7"

ENTER 707;Vpaint$
PRINT Vpoint$
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Cursor Values

Although the cursors are not programmable via the HP-IB, the cursor values may be read.

CURSor

if a query with X or © argument is executed, the 54200A/D returns an x.y par representing the
time and voltage at the point of the specified cursor.

if a query with the DELTa argument is executed, the 54200A/D returns an x,y pair representing the
A time and A voltage between the points of the X and the O cursors.

The optional validity parameter 1s only returned it the SENDvalid command has besn set to ON.

Query Syntax: CURSor {[ DELTa | 0 ]
[ X | 1]
[0 | 21172

Returned Format: [CURSor ]<argument>.<Time>,<Volitage>[,<validity>]<crif>
<Time> and <Voltage> are number type NR3

<validity> ::= ([ GOOD_DATA |
[ NO_WAVEFORM |

SCALING? | -
THRESHOLD? |
CLIPPED |
NOT_FOUND |

1 1
Th WM — O —
[ S ) W | W ) P ) P )

P

Example: DIM Cursor$[25]
OUTPUT 707:;"CURSOR DELTA ?"
ENTER 707;Delta$
PRINT Delta$
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STATe

The state subsystern 1s available only on the 54200D and provides a means to program the state
trigger function The two major groupings of the state trigger commands are assignment and
sequence.

* Assignment consists of defining the mode of state operation, and specifying
the prabe thresholds, 1abels and patterns.

+ Sequence is the actual specification of the events that are needed before a
state tngger is generated.

The 8TATe command selects the state subsystem as the destination for the commands that follow.
The STATe query responds with all of the setlings for the state subsystem.

Command Syntax: STATe

Example: QUTPUT 707;"STATE"

Query Syntax: STATe ?

Returned Format: [STATe <crif> ]
[ASSignment <crif>]
[MODE]<argument><crif>
[MULTiplex]<arqument><crlf> (narmal mode only)
< clock specification >
[PODO J<NRZ><crlf>
[POD1 J<NRZ2><crlf>
[POD2 ]1<NRZ><crl1f> (normal and qualilied modes only)
{< label specification >}I1!8!  (maximum is 1 for bit fault modes)
[SEQuence <crlf>]
[FIND ] <sequence find list><crif>
[COUNt J<NR1><crif>
[OF l<sequence trigger list><cr]f>
[TERMs J<argument><¢rlf>
[RESTart ]<sequence restart list><crlf>

<clock specification> ::=

For normal mode, multiplexing off:
[CLOCk ] <argument>,<argument>,<argument><crlf>

For normal mode, multiplexing on or for qualified mode:
[MASTer] <argument>,<argument>,<argument><crlf>
[SLAVe ] <argument>,<argument>,<argument><crlf>

For missing or extra bit modes:

[DATA ] <argument><crlfs
[REFerence ] <argument><crlf>
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STATe (cont)

Note

The following label commands apply lo all defined labels. When used
individually they refer to the currently addressed labei.

<label specification> ::=

[LABel ]<5 chars quoted><crlf>

[POLarity ]<argument><crif>

[ALLocate ]<NR1>,<NR1>,<NRl><crlf>

FBASE ]<argument><crlf>

[PATtern ] A, <pattern expression><crlf>

[PATtern ] B, <pattern expression><crlf>

[PATtern ] C, <pattern expressionz<crlf>

[PATtern ] D, <pattern expression><crlf>  (normal and qualified modes only)

[ #H<hexadecimal expression> ]
[ <decimal expression> 1
[ #0<octal expression> ]
[ #Y<binary expression> ]

<pattern expression> ;= {

)

L O|L|2|3]415]6[7]8)9]a|b]
cldie|FIAIBICIDIEIF[X]|$ 311171

[ 0]1/2]3|415]6/7]18[9]X|$ 11191
( 0]1!2|3[4[5]6|7]8[X|$ }!110!
{ O[LiX }11127!

<hexadecimal expression> ::

<decimal expression>
<octal expression>

<binary expression>

Note

"$" valid for query only. An “X" specifies a don't care state, while a "§"
specifies an undefined state. "Don't cares" in one value base cannot always
be transiated to another base.

Example: DIM State$[500]
QUTPUT 707;"STATE?"
ENTER 707 USING "-K";State$
PRINT USING "K":State$
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STATe Commands:

Assignment Commands

ASSignment
MODE
MULTiplex
CLOCK
MASTer
SLAVe
DATA
REFerence
PODO

POD1

poD2
LABel
INSert
DELete
POLarity
AlLocate
BASE
PATtern

Sequence Commands

SEQuence
FIND
COUNE

OF

TERMs
RESTart

—{ 5TaTe }

g3420003

]

&

ASS1gnment

N

(CMODE_} (NoRMal }—

M QUALf jed
M EXTRa ]

—(MULTiplex)
|

~ { N ——r

STATe Subsystem Syntax Diagram {(Assignment)
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"STRING"
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"STRING"
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STATe Subsystem Syntax Diagram (ASSignment cont)
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STATe Subsystem Synfax Diagram (SEQuence)
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Assignment Commands

ASSignment

Command enables state assignment queries to be returned intact,

Query returns the current assignment settings.
Command Syntax: ASSignment
Example: OUTPUT 707:"ASSIGNMENT"

Query Syntax: ASSignment ?

Returned Format: [STATe <crlf> ]

[ASSignment <crif>]

[MODE J<argument><crl f>
[MULTiplex]<argument><crlf>
< ¢lock specification >
[PODO J<NR2><crlf>

[POD1 ]<NR2z<crlf>

[POD2 J<NRZ><cr1f>

{< Tabel specification >}!1!8!

Example: DIM Assign$[200]
QUTPUT 707;"ASSIGNMENT?"
ENTER 707 USING "-K";Assign$
PRINT USING "K":Assign$

(normal mode anly)

(normal and qualified modes only)
{maximum is 1 for hit fault modes)

MODE

Command sets the state trigger mode. Guery returns the current mode selection.

Command Syntax: MODE {[ NORMal | 0]
[ QUALified | 1 ]
[ MISsing | 2 ]
[ EXTRa 3]

}

Example: OQUTPUT 707:"MODE QUALIF [ED"

Query Syntax: MODE ?
Returned Format: [MODE j<argument><crif>
Example: OUTPUT 707;"MODE?"

ENTER 707:Mode’
PRINT Mode$
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MULTiplex

Command defines multiplexing of clocks when state 1s in normal mode; ather modes have
predefined multiplexing. Query returns the multiplexing mode in effect when in narmal mode.

Command Syntax: MULTiplex {[ ON | 1 ]
[ OFF | 0 1}

Example: OUTPUT 707;:"MULTIPLEX ON"

Query Syntax: MULTiplex ?
Returned Format: [MULTiplex ]<argument><crif>
Example: OQOUTPUT 707;:"MULTIPLEX?"

ENTER 707:Mult$
PRINT Mult$

CLOCKk

Command sets the clock polanties for the master clock used in the normal mode with muttiplexing
off. Query returns the master clock settings used in normal with multiplexing off.

Command Syntax: CLOCk <J clock spec>,<K clock spec>,<L clock spec>
< any clock spec >;;= {[ NEGative | 0
POSitive | 1
BOTH | 2
DISabled | 3
Example: OUTPUT 707:;"CLOCK POSITIVE,NEGATIVE,POSITIVE"

Query Syntax: CLOCk
Returned Format: [CLOCk]<J clock spec>,<K clock spec>,<L clock spec><crlf>
Example: DIM Clock$[50]
QUTPUT 707."CLOCK?"

ENTER 707:Clock$
PRINT Clock$
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MASTer

Command sets the clock polarities for the master clock used in normal mode with multiplexing on
or in qualified mode. Query returns the master clock settings used in normal mode with
multiplexing off and qualified modes.

Command Syntax: MASTer <J clock spec>,<K clock spec>,<L clock spec>

< any clock spec >::= {[ NEGative | O ]
[ POSitive | 1]
[ BOTH | 2]
[ DISabled | 3 ]

Example: OQUTPUT 707;"MASTER NEGATIVE,NEGATIVE,NEGATIVE"
Query Syntax: MASTer 7?7
Returned Format: [MASTer]<d clock spec>,<K clock spec>,<L clock spec><crif>

Exampie: DIM Master${50]
OUTPUT 707;"MASTER?™
ENTER 707:Master$
PRINT Master$

SLAVe

Command sets the clock polarities for the slave clock used in normal muitiplex mode or qualified
mode. Query returns the slave clock settings used in normal multiplex and qualified modes.

Command Syntax: SLAVe <J clock spec>,<K clock spec>,<l clock spec>
< any clock spec >::= {[ NEGative |

[ POSitive |

[ BOTH |

[ DISabled |

Example: OUTPUT 707;"SLAVE POSITIVE,POSITIVE,POSITIVE"
Query Syntax: SLAVe ?
Returned Format: [SLAVe]<J clock spec>,<K clock spec>,<L clock spec><cr]f>
Exampie: DIM Slave$[50]
QUTPUT 707:"SLAVE?"

ENTER 707:Slave$
PRINT Slave$
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DATA

Command sets the clock polarity for the serial data clock in extra or missing bit modes. Query

returns the serial data clock setting used in extra or missing bit modes.
Command Syntax: DATA <L clock spec>

[ NEGative
[ POSitive
[ BOTH

[ DiSabled

< L clock spec »::= {

Example: OUTPUT 707:"DATA EOTH"

Query Syntax: DATA ?
Returned Format: [DATA ]<L clock specx<crif>
Example: OQUTPUT 707;"DATA?"

ENTER 707:Data$
PRINT Data$

[F3 0 WS
[ S Sy —

REFerence

Command sets the clock polarity for the reference cell clock used in extra or missing bit modes.
Query returns the reference cell clock sefling used in extra or missing bit modes.

Command Syntax: REFerence <J clock spec>

NEGative

< J clock spec >::= {[
[ POSitive
[
[

BOTH
DISabled

Example: OUTPUT 707;"REFERENCE POSITIVE"

Query Syntax: REFerence ?
Returned Format: [REFerence ]<J clock spec><crif>
Example: COUTPUT 707:"REFERENCE?"

ENTER 707;Ref$
PRINT Ref}
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POD

Command sets the threshold for the specified pod. TTL and ECL are presets. <NR2:> has the
range -9.9 to 9.9 volts. Query returns the settings for the specified pod. ECL and TTL are
returned as voltage values.

Command Syntax: { PODO | PODL | PODZ } {[ TTL ]
[ ECL ]
[ <NR2> ]}

Example: OUTPUT 707:"PODO TTL"

Query Syntax: ( PODO | PODL | POD2 } ?
Returned Format: [ PODO | POD1 | POD2 ]<NR2><crlf>
Example: OUTPUT 707;"P0ODZ?7"

ENTER 707;Pod2$
PRINT Pod2$

LABel

The label command addresses a particular label up to five characters long as the destination for
the label commands that follow. A valid label name cannot be all spaces (*  "). i the label does
not exist, then a new label 1s added to the hst, unless the list is full. If all labels had been
previously deleted, the dummy first label 15 replaced with the new label entered.

Label names are sensitive to leading spaces. If the label name Is less than 5 characters, spaces
are appended to pad to 5 characters. Thus "A" becomes "A ", and "A " is unique from * A"

When a new label is declared, its polarity i1s defaulted to positive, and all bits are allocated.

In normal and qualfied modes, up to 8 labels may be used. In the bit fault modes, only one iabel
is permitted. There 15 a unique label list held for each of the two cases.

Query returns the currently addressed label.
Command Syntax: LABEL <string>
Example: OUTPUT 707;"LABEL ""DATA™""
Query Syntax: LABel ?
Returned Format: [LABel ]<string><crlf>
Example: QUTPUT 707:"LABEL?"

ENTER 707;Label$
PRINT Label$
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Al Locate

This command sets the allocation for the label, that is it determines which pins are used on the
pods or that label. The <NR1> values are inlerpreted as mask values much like the RQS mash.

Query returns the allocation of the addressed label.

Command Syntax: AlLlocate {[<pod2 NRI>,<podl NR1>,<pod0 NR1>] (three pods in normal
or qualified mode)

[<podl NRI> 1} (only one pod in
missing or extra bit mode}.

Example: OUTPUT 707;"ALLOCATE 511,2,4"
This allocation would be shown on the 54200D display as:

lapel  [+] [*raeFddds L LS o]

Query Syntax: AllLocate ?

Returned Format: [AlLocate J[{<pod? NR1>,<podl NR1>,<pod0 NR1> ]
<pod]l NR1>» ]i<crlf>

Example: OUTPUT 707;"ALLOCATE?"
ENTER 707;A170cate$
PRINT Allocate$

POLarity

Command sets the polarity of the addressed label. Query returns the polarity of the addressed
label,

Command Syntax: POLarity {[ POSitive | 1 ]
[ NEGative | 0 ]}

Example: OUTPUT 707;"POLARITY POSITIVE"

Query Syntax: POLarity ?
Returned Format: {POLarity ]<argument><crlf>
Example: OUTPUT 707"POLARITY?"

ENTER 707:Polarity$
PRINT Polarity$
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BASE

Command Selects the base in which the pattern resource terms are displayed for the addressed
label and sets the base for query responses. Binary 15 the most useful in many cases since any
pattern of don't cares 15 expressible without "$".

GQuery returns the selected display base.

Command Syntax: BASE {[ BINary | 0]
[ OCTal | 11
[ DECimal | 2]
[ HEXadecimal | 3 ]

Example: OUTPUT 707;"HEXADECIMAL"

Query Syntax: BASE 7
Returned Format: [BASE J<argument><cr]f>
Example: OUTPUT 707:"BASE?"

ENTER 707;Basc$
PRINT Base$

DELete

Command which deletes either all labels or the label specified. if ali labels are deleted, a
temporary place holding label is written to the first label location since front panel operation
requires at least one label to be displayed However, this label is replaced when a new label is
defined with the LABel command ar the INSert command. The place holder is considered a valid
label if any of its attributes are changed or after resel or power cycle, and 1t is used for triggering.

Command Syntax: ODELete {[ ALL
[<5 characters gquoted>]}

Example: OUTPUT 707;"DELETE ""DATA """

INSert
Command allows a new label to be added to tha list directly following the currently addressed
label. Similar in action to the fabel command except the label name must be unique, that is, the

insert command cannot be used to merely address a label. Refer to the LABel command for more
details.

Command Syntax: INSert <5 characters quoted>
Example: OUTPUT 707"INSERT" Clk """
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PATtern

Command defines the selected resource term for the addressed label, Pattern D is not allowed for
missing or extra bit modes.

Query returns the specitied pattern expression for the addressed label.
Command Syntax: PATtern <which pattern>,<pattern expression>
<which pattern> ::= { A[B{C|D }
#H<hexadecimal expression> ]
<decimal expression> ]
1
1

[

[

[ #0<octal expression>
[ #Y<binary expression>

<pattern expression> ::= {

)

{ 0]1]2]|3]|4|516|7|8|9|aib]
c|dle|f|A[B[CIDIEIF|X|$ 311171

{ 0112|3|4]5|6/7|8!9]|X|$ }!119!
(0]1]213]4(5/6(7[8[X|$ }!119!
{ 0]1]X }t1127!

<hexadecimal expression> ::

n

<decimal expression>

<goctal expression>

<binary expression>

Note
“$" valid for query only. An “X" specifies a don't care state, while a "§"

spectfies an undefined state. "Don't cares” in one value base cannot always
be transtated to another base.

Example: OUTPUT 707:"PATTERN A,#Y01110001"

Query Syntax: PATtern <which pattern> ?
Returned Format: [PATtern ] <which pattern>,<pattern expression><crif>
Example: DIM Pattern$[50]
QUTPUT 707:"PATTERN?"

ENTER 707:Pattern$
PRINT Pattern$
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Sequence Commands

SEQuence

Command enables sequence queries to be returned intact,
Query returns the current sequence settings.

Command Syntax: SEQuence

Example: OQUTPUT 707;"SEQUENCE"

Query Syntax: SEQuence ?

Returned Format: [SEQuence <crlfz ]
[FIND ] <sequence find list><crif>
[COUNt ]J<NRI><crlf>
[OF J<sequence trigger list><crif>
[TERMs ]<argument><crif>
[RESTart ]<sequence restart list><crlf>

Example: DIM Seq$[200]
OUTPUT 707;"SEQUENCE?"
ENTER 707;S5eq$
PRINT Seq$
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FIND

Command defines the sequence terms that must be tound before the trigger term. There can be
0, 1, 2, or 3 seguence terms. "FIND NOTHing" specilies the Q term case. Terms "D" and "NOTD"
are not permitted in missing bit and extra bit modes.

Query returns the sequence term list.
Command Syntax: FIND < sequence find Tist >

< sequence find Tist >::= {[ NOTHing | 0 ]
[ <Tist item [,<3ist item>[,<list item>]]1]}

<list jtem>::= NYState

{[ A
[ A
[ B
[ C
[ D
[ NOTA
[ NOTB
[ NOTC
[ NOTD

Example; OQUTPUT 707;"FIND ANYSTATE"

Query Syntax: FIND
Returned Format: [FIND ]<sequence find Yist><crlf>
Example: OUTPUT 707;"FIND"

ENTER 707:Find$
PRINT Find$

COUNt

Command programs the trigger term occurrence count. Range is 1..59999.
Query returns the occurrence count.

Command Syntax: COUNt < NR1 >
Exampie: OUTPUT 707;"COUNT 154"
Query Syntax: COUNt ?
Returned Format: [COUNt J<NRI><crlf>
Example: OUTPUT 707;"COUNT?"
ENTER 707;Count$
PRINT Count$
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OF

Command defines the trigger term. 1 to 4 terms may be used in the compound expression. Only
one term may be specified If using "ANYState” list item. The "TERMs" command defines whether
the terms "or" or "and". This command is not vaitd for missing bit and exira it modes.

Query returns the compound trigger term.

Command Syntax: OF < sequence trigger Tist >

<sequence trigger list> ::=
<i1ist item={.<list item>[,<Tist item>[.<Tist item>]]]

<list item>::= {[ ANYState

=
WO~
el e e e e B e bl B

Query Syntax: OF ?
Returned Format: [ OF ] <sequence trigger Tist ><crlf>

Example: DIM Of$[50]
QUTPUT 707;"0OF?"
ENTER 707;0f1%
PRINT Of$

TERMs

Command defines whether 1o "or" or "and” the trigger terms.
Query returns the "and” or "or" mode for the trigger terms

Command Syntax: TERMs {[ OR | 0 ]
[ AND [ 1]}

Example: OUTPUT 707;"TERMS AND"

Query Syntax: TERMs ?
Returned Format: [ TERMs J<argument><crlf>
Example: OQUTPUT 707;"TERMS?"

ENTER 707;Terms$
PRINT Terms$
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RESTart

Defines the restart expression. 1 to 4 terms may be used in a compound expression. Only one
term may be specified if using "NOSTate" or "ANYState" list stems. The "D" and "NOTD" terms are
not permitted in missing bit or extra bit modes.

Query returns the restart expression.

Command Syntax: RESTart <sequence restart list>

<sequence restart FTist>::=
<list item>[,<list item>[,<1ist item>[.<1ist item>]]]

<list item>::= {[ ANYState | 1 1]
[ A | 2]
[ B 3]
[ C 4]
[ D 5]
[ NOTA 6 ]
[ NOTB 1 7]
[ NOTC | 8]
[ NOTD 9 ]
[ NOSTate 101}

Example: OUTPUT 707;"RESTART B,NOTC"

Query Syntax: RESTart ?
Returned Format: [RESTart ]<sequence restart list><crif>
Example: DIM Restart$[50]
OUTPUT 707:"RESTART?"

ENTER 707:Restart$
PRINT Restart$
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TIMebase
The timebase group controls all "X axis™ oscillscope functions.
The TiMebase command selects ttmebase as the destination for the commanads that tollow.

The TIMebase query responds with all of the settings for the timebase.

Command Syntax: TIMebase

Example: OUTPUT 707;"TIMEBASE"

Query Syntax: TIMebase ?
Returned Format : [ TIMebase]<crif>

[ MODE]<arqument><crlf>

[ RANGe]<NR3»<crlf>

[ DELay]<NR3><crl1f>

[ REFerence]<argument><crif>
[ ALIAStest]<argument><crif>
[ SCALe]<arqument><crlf>

Example: DIM Time$[130]
OUTPUT 707;"TIMEBASE?"
ENTER 707 USING "-K":Time$
PRINT USING "K":Time$
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TIMebase Commands:

MODE
RANGe
DELay
REFerence
ALIAStest
SCALe
RATE

Timebase commands are order dependent in that delay imits are determined by the current range
setting.

~—{T1IMabose } { ? —~

TRIGgered

{_SINETe )

M RANGe V| RANGE_ARG
il

M—{ DELay DELAY_ARG
b

—(_SCALe }—~—(D1Sabled

M(REFerance LEFT

%

(_CENTer )

—(CENTer
%

85420803

TiMebase Subsystem Syntax Diagram
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MODE

Command sets the tirmebase sweep mode.
Query returns the current sweep mode.

Command Syntax: MODE ([ AUTO | 01
[ TRIGgered | 1 ]
2]

[ SINGle | }

Example: OUTPUT 707;"AUTO"

Query Syntax: MODE ?
Returned Format: {MODE]<argument><crif=>
Example: OUTPUT 707;"MODE?"

ENTER 707 ;Mode$
PRINT Mode$

RANGe

Command sets timebase range {s/div * 10 div). Range is from 50 ns to 10 s in a 1-2-5 sequence.
It a range is enterad that is not in this sequence, the number will be rounded up to the next larger
range.

Query returns the current range setling,

Command Syntax: RANGe <NR3>
Example: OQUTPUT 707;"RANGE 50E-3"

Query Syntax: RANGe ?
Returned Format:: [RANGe]<NR3><crif>
Example: OUTPUT 707;"RANGE?"

ENTER 707:;Range$
PRINT Range$
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DELay

Command sets time to current reference point from trigger. Delay range is defined as follows,

Time Range Pre-Trigger Delay Range Post-Trigger Delay Range
50 ns to 5 us Up to 5 pus Up to 1 ms
10 us to 10 s Up to 1 screen diam. Up to 260 screen diam.

GQluery returns current delay setting
Command Syntax: DELay <NR3>
Example: OUTPUT 707;"DELAY 50E-6"

Query Syntax: DELay ?
Returned Format: [DELay]<NR3><cr1f>
Example: QUTPUT 707:"DELAY?"

ENTER 707;Delay$
PRINT Delay$

REFerence

Command sets the reference point for delay such that delay specifies the time of point 1 (LEFT),
paoint 501 (CENTer), or point 1001 (RIGHt).

Query returns the current delay reference point.
Command Syntax: REFerence {[ LEFT |

0 ]
[ CENTer | 1 ]
z ]

[ RIGHt | )

Example: OUTPUT 707;"REFERENCE CENTER"

Query Syntax: REFerence ?
Returned Format: ([REFerence]<argument><crlf>
Example: OQUTPUT 707;"REFERENCE?"

ENTER 707;Ref$
PRINT Ref$
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ALIASiest

Command sets alas test mode. If on, then a tngger 15 used lo count the number of trigger
crossings over the acquisition window to determine whether the fundamental of the trigger signal
would generate an alias.

Query returns the currently selected alias test mode.

Command Syntax: ALIAStest {[ DISabled | 0 ]
1]

[ ENABled | 1 1}

Example: OUTPUT 707:"ALIASTEST ENABLED"

Query Syntax: ALIAStest ?
Returned Format: [ALIAStest]<argument><crif>
Example: OUTPUT 707;"ALIASTEST?"

ENTER 707:Alias}
PRINT Alias$

SCAlLe

Command sets autoscale mode for timebase.
Query returns the current autoscale mode.

DISabled
PERiod
POS_pulse

Command Syntax: SCAle ([ | ¢ 1]
[ | 1]
[ I 2]
[ NEG_pulse | 3 ]
[ | 41
[ | 5]

RISE
FALL

Example: OUTPUT 707;"SCALE PERIOD"

Query Syntax: SCAlLe ?
Returned Format: [SCALe]<argument><cylf>
Example: OUTPUT 707;"SCALE?"

ENTER 707;Scale$
PRINT Scale$
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RATE

Cammand sets time range in terms of sample rate. Sample period is range/1000, rate is 1/period.
The rate 1s displayed on the 54200A/D time menu in the "Sampling @" field.

Query returns the current sample rate.
Command Syntax: RATE <NR3>
Example: OUTPUT 707;"RATLC 10E7"

Query Syntax: RATE ?
Returned Format: [RATE J<NR3><crl1f>
Fxample: OUTPUT 707:"RATE?"

ENTER 707:Rate$
PRINT Rate$
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TRIGger

The trigger group controls all anatog trigger functions, including selecting the type of data to be
acquired for trigger view

The TRIGger command selects trigger subsystem as the destination for the trigger commands that
follow Included are the analog trigger and the overall selection of trigger mode {analog, armed,
state-only).

The TRIGger query responds with all of the settings for the analog trigger.

Command Syntax: TRIGger
Example; OUTPUT 707:"TRIGGER"

Query Syntax: TRIGger ?

Returned Format: [TRIGger<crlf>]

[MODE]<argument><cr]f>

. [SOURce][CHANnel1<NR1>| EXTernal]<crlf>
[PROBe]<NRI><cr1f>
[RANGe J<NR3><cr1f>
[SLOPe]<argument><cr]f>
[LEVeTl]}<NR3><cr1f>
[COUPTing]i<argument><crlf>
[LABel]< 10 chars guoted ><crif>
[STORe]<argument>,<NRl><crlf>
[SCALe]<argument><crlf>

Example: DIM Trig${200]
OUTPUT 707;"TRIGGER?"
ENTER 707 USING "-K";Trig$
PRINT USING "K";Trig$

8-113



Model 54200A/D - Programming
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2
(TR ) 1
M RANGe RANGE_ARG
M LEVel LEVEL_ARG
M SlO0Pe »—~(POSitiver—r——
~—(_scAle }—~—{PISablad)}———
ENABLed 1
A STORe_)}——{_ NORMal _)}——{COUNT
SEGOETS Y
— (D
h—("PROBe FACTOR ;7—)
ECL .
TTL
~—{ LaBEI *STRING"

BH420002

TRIGger Subsystem Syntax Dragram
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TRIGger Commands:

MODE
SOURce
PROBe
RANGe
LEVel
TRACk
SLOPe
COUP1ing
SCALe
STORe
ECL
TTL
LABel

Trigger commands are order dependent as follows: Range limits are determined by the current
probe attenuation factar for external tngger source. The value limits for level are determined by the
current range selection. Sc to completely specify trigger settings, program PROBe (if external
source}, then RANGe, and then LEVel.

Separate level and range seltings are held for each trnigger source

MODE

Command sets the tngger mode. Query returns the current trigger mode.

Command Syntax: MODE {[ ANAlLog | 0 ]
[ STATe | 1 ]
[ ARMed | 2 1}

Example: OUTPUT 707:"MODE ANALOG"

Query Syntax: MODE ?
Returned Format:: [ MODE]<argument><crif>
Example: OUTPUT 707;"MODE?"

ENTER 707;:Mode$
PRINT Mode$
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SOURce

Command sets the specified trigger source,
Query returns the selected trigger source.

Command Syntax: SOURce {[ EXTernal |

0]
[ CHANnel 1 | L ]
2 ]

[ CHANnel 2 | 2 1}

Example: OUTPUT 707;"SOURCE CHANNEL 1"

Query Syntax: SOURce ?
Returned Format: [ SOURce][ CHANnel<NR1>] EXTernal]<crlf>
Example: OQUTPUT 707;"SOURCE?"

ENTER 707;Source$
PRINT Source$

PROBe
Command sets trigger probe factor, valid anly for external. Must be 1, 2, 5, 10, 20, 50 or 100.
Query returns the trigger probe factor. Valid for any source.
Command Syntax: PROBe <NR1>
Example: OUTPUT 707."PROBE 10"

Query Syntax: PROBe ?
Returned Format: [ PROBe]<NR3»<crlf>
Example: OUTPUT 707;"PROBE?"

ENTER 707;Probe$
PRINT Probe$
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RANGe

Command sets trigger range. If internal source, then adjust mode is automatically selected. I
external source, the allowable range settings (with 2-digit resolutron) are based on the PROBe
setting and are as follows:

PROBE FACTOR VALID RANGE SETTING
1:1 40 mV to 40 V
2:1 80 m¥ toe 80V
5l 200 ¥ to 200 V
10:1 400 m¥ to 400 V
20:1 800 mV to 800 V
50:1 2 V to 2000 V
100:1 4 V to 4000 V

Query reponds with current range setting.
Command Syntax: RANGe <NR3>

Example: OUTPUT 707;"RANGE 5.5ED"
Query Syntax: RANGe ?

Returned Format: [RANGe]<NR3><crif>

Example: OUTPUT 707;"RANGE?"

ENTER 707;Range$
PRINT Range$

LEVel

Command sets trigger level. Trigger level is 12 V for 40 mV to 390 mV range and 20 V for 400
mY to 40 V range.

Query returns the trigger level.
Command Syntax: LEVei <NR3>
Exampie: OUTPUT 707;:"LEVEL 350E-3"
Query Sytnax: LEVel ?
Returned Format: [ LEVeT]<NR3><crif>
Example: OUTPUT 707;"LEVEL?"

ENTER 707;Level$
PRINT Level$
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TRACK

Command which sets range to track mode if internal source selected.

source.
Command Syntax: TRACk
Example: OUTPUT 707;"TRACK"

Not valid for external

SLOPe
Command sets trigger slope. Query returns the selected slope.

Command Syntax: SLOPe {[ POSitive | | ]
[ NEGative | 0 ]}

Example: OUTPUT 707;"SLOPE NEGATIVE"

Query Syntax: SLOPe ?
Returned Format: [ SLOPe]<argument><crif>
Example: OQUTPUT 707;"SLOPE?"

FNTER 707;S1ope$
PRINT Slope$

COUPling

Command selects the input coupling for trigger, valid only for external.
Query returns the selected coupling. Vahd for any source.

Command Syntax: COUPling {[ AC | 2 ]
1]

[oc |11}

Example: OUTPUT 707;"COUPLING DC"

Query Syntax: COUPiing 7
Returned Format:: [ COUPling]<argument><crif>
Example: OUTPUT 707;"COUPLING?"

ENTER 707;Coupling$
PRINT Coupling$
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SCALe

Cammand sets autoscale mode for trigger.
Query returns current autoscale mode.

Command Syntax: SCAle {[ DiSabled | 0 ]
[ ENABTed | 1 1}

Exampie: OUTPUT 707:"SCALE ENABLED"

Query Syntax: SCALe 7
Returned Format: [ SCALe]<argument><crif>
Example: OQUTPUT 707:"SCALE?"

ENTER 707;5cale$
PRINT Scale$

STORe

Command sets the store mode. If average made is selected, count determines both the terminal
count and the number of averages (sample weighting factor). For the other store modes, count
determines the terminal count, that is, the number of frames which must be acquired until the
waveform is considered ready for analysis.

For normal store mode the count parameter is optional, if sent it must be 1. For average mode,
the count must be exactly 4, 16, 64, or 256. For envelope, count can be 10 to 10,000.

Query returns the current store mode for trigger.
Conmand Syntax: STORe < type > < count >
< type » ::= {[ NORMal |

1]
[ AVEvrage | 2 ]
[ ENVelgpe | 3 ]

}
Example: OUTPUT 707:"STORE ENVELOPE,500"

Query Syntax: STORe ?
Returned Format: [ STORe]<argument>,<NR1><cr]f>
Example: OQUTPUT 707;"STORE?"

ENTER 707;Store$
PRINT Store$
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ECL
Command presets the trigger for ECL as follows*
COUPling = DC
OFFSet =-1.00V
RANGe = 2.0V
SCALe = DISabled

The SCALe (autoscale) function is disabled so that a selective autoscale may be performed, thus
preserving the trigger settings.

Command Syntax: ECL
Example: QUTPUT 707;"ECL"

TTL
Command presets the trigger for TTL as follows:
COUPling = DL
OFFSet = 2.50 V¥
RANGe = 6.0V
SCALe = DISabled

The SCALe (autoscale) function is disabled so that a selective autoscale may be performed, thus
preserving the trigger settings.

Command Syntax: TTL
Example: OUTPUT 707;"TTL"

LABel
Command sets the user label for trigger view. Query returns the user label for trigger view.
Command Syntax: LABel < 10 characters quoted >

Example: OUTPUT 707:"LABEL ""Data L"""

Query Syntax: LABel ?
Returned Format:: [ LABel]< 10 chars guoted ><cr1f>
ExampTe: OUTPUT 707;:"LABEL?"
ENTER 707;Label$
PRINT Label$
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WAVeform

The waveform subsystem provides access to waveform data. This includes active data from the
channels and tnigger as well as static data from the waveform memories.

For the active sources, the following commands are QUERY ONLY with the exception of FORMat,
For memory waveforms (addressed directly or via a graph), values may be set or queried using
DATA and PREamble or the individual preambte function commands.

Selecting a graph as the waveform source has the benefit that a portion of the whole waveform
may be read if the graph is expanded, that is, with a graph you can window the waveform and just
read the data of interest.

The WAVelorm command addresses the waveform subsystem as the destination of the foilowing
commands.

The WAVeform query responds with the current wave source and the validity and preamble
function settings for that source.

Command Syntax: WAVeform
Example: QUTPUT 707;"WAVEFORM"
Query Syntax: WAVeform ?

Returned Format: [ WAVeform <crlf> ]
SOURce J<source specr<crif>
ValLid ]<argument><crlf>
FORMat ]<arqument><crlf>

TYPE ]<argument><crlf:>

POINts J<NRI><crif>

COUNt ]<NR1><crlf>

XINCrement I<NR3><crlf>
XO0Rigin J<NR3><crif>
XREFerence ]<NRI><crif>
YINCrement J<NR3><cplf>
YORigin ]<NR3><crif>
YREFerence ]<NR1><crlf>
COUPTing J<argument><crif>
LABel 1<10 chars quoted><crlf>

e Lo T o L T L L Lo Lo Dnna Do T T |

Example: DIM Wave$[250]
QUTPUT 707;"WAVEFORM?"
ENTER 707 USING "-K":Wave$
PRINT USING "K":Wave$
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WAVeform Commands:

SOURce
COUP1ing
COUNt

DATA
FORMat
LABel
POINts
PREamble
TYPE

VALid
XINCrement
XORigin
XREFerence
YINCrement
YORigin
YREFerence
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WAVeform Subsystem Syntax Diagram (Cont)
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SOURce

Command sets the waveform source for the WAVeform commands that follow,

SOURce TRIGger — Sets trigger view (analog trigger) as the waveform addressed. Read
only.

SOURce CHANRel{1 |2} — Sets channel 1 or channel 2 as the waveform addressed. Read
only.

SOURce GRAPh{1]2|3]{4} — Sets the waveform displayed on graph 1, 2, 3, or 4 as the
addressed waveform. Only data on display is accessible with DATA query. PREamble
query returns points and x-origin adjusted far current expansion. Data can be written to
graphs if the source is a memory, otherwise read only.

SOURce MEMory{0|1)12]3} — Sets memory 0, 1, 2, or 3 as the waveform addressed.
Only memeory wavelorms are read/write.

Query returns the currently selected source,

Command Syntax: SOURce {[ TRIGger

| 0
[ CHANnell | 1
[ CHANnel2 | 2
[ GRAPh{1]2{3|4}

[ MEMory{0|1|2|3)

]
]
]
]
D

Example: OQUTPUT 707;"SOURCE CHANNELL"

Query Syntax: SOURce 7

Returned Format : [SOURce]{[ CHANnell

[ CHANnelZ
[ TRIGger
[ GRAPh1

[ GRAPh?2

[ GRAPh3

[ GRAPh4

[ MEMoryQ
[ MEMaryl
[ MEMory?2
[ MEMory3

Sy T IR Y T S WS ) W'Y Y S | S ) —

Example: OUTPUT 707;"SOURCE?"
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ENTER 707;:Source$
PRINT Source}
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WAVEFORM SUBSYSTEM

COUPling

Command sets the coupling field in the waveform preamble.
Query returns the coupling for the waveform.

Command Syntax: COUPling {{ DC | 1 ]
[AC | 2]}

Example: OUTPUT 707;"COUPLING AC"

Query Syntax: COUPling
Returned Format: [ COUPling]<argument><crlf>
Example: OQUTPUT 707;"COUPLING?"

ENTER 707;Coup$
PRINT Coup$

COUNt
Command sets the count parameter in the memory waveform preamble. If waveform is type
average, count signifies both the terrinal ¢count and the number of averages {sample weighting
factor). For the other store modes, count determines the terminal count, that is, the number of
frames which were acquired.
The count parameter must be in the range 0 to 10000. To be meaningful, this value should be set
as follows: For normal store maode the count parameter should be 1. For average mode, the count
should be exactly 4, 16, 64, or 256. For envelope, count can be 1 to 10,000. If count is set to O,
the waveform will be considered invalid.
Query returns the count factar for the addressed waveform. C is returned for invalid waveforms,
Command Syntax: COUNt <NR1>

Example: OUTPUT 707;"COUNT Is"
Query Syntax: COUNt ?

Returned Format: [ COUNt]<NRl><crif>

Example: OUTPUT 707;"COUNT?"

ENTER 707:Count$
PRINT Count$
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WAVEFORM SUBSYSTEM

DATA

54200A/D accepls a waveform data block if the waveform addressed is memory (or a graph
displaying memory). Block length must match the defined store mode, format, and points settings.
These parameters are set up by the PREamble command.

Query returns the addressed waveforms data points if it is a valid waveform. [f running, and the
waveform is being acquired, transmission occurs after the specified count has been reached.
Invahd waveforms are sent as all Q's,

Command Syntax: DATA < Block type A »
Query Syntax: DATA ?
Returned Format : [ DATA] #Abb< binary wave data >

where bb 15 a word (binary integer) giving the number of data bytes in <binary wave datas.
Wave data is sent as either bytes or words based upon the current format specification.

The following example shows both the command and query form of DATA, and the steps required
to enter preamble data required before loading waveform data into 2 memory.

1390 !

120 | Set up zcape ta zccept waweform and preambls dara
1378 ASSIGH @Fast TO TOV;FOPMAT OFF

1328 DUTPUT TET;"HEARDER OFF sECGI OH®

1558 OUTFUT TOT3;"ACOUIRE;TYPE HOFMAL®

1209 !t

1919 1 Acguire data

1928 OUTPUT TATs*DIGITIZE CHAMHEL 1"

19z !

1348 0 Set wp o waveform ZOUrCE

13%a  OQUTPUT TB7;"WAYEFORM;SOURCE CHRHHEL 13FORMAT WORD"
1928 !

1978 1 Input waseforn preamble to controller

1938  DIM Prefxll1991]

1298 QUTPUT 787 "WAYEFOFM FREAMELE™"

2880 EHTER 7By USIHG "-t";FPre¥

g5l 1S B

2020 1Input wavefarm data to controller

SH3IR OUTPUT Vavd;"DATA™

2043 EMTER vET USING "#,2R,H"jHeader §,Butes=
2858 | Header¥ = #H

@@y v Burez = 2082

ZB7H MWordz=Botez 2

2833 ALLOCATE IHTEGER WavilWordz

2893 EMTEF @Faztjan +o

21lag |

2118 1 Output waoeform preamble and datz to nemorw 2
2128 OUTPUT var; *S0UFCE MEMORETIZ!

2139 QUTPUT vay USIHG "#.b";"FFERMELE ",Fre#
2149 OUTPUT 797 USING "#,7A.W";"DATA #A",But=s
2158 OUTFUT @Faztilan =

2leg |

2178 ! Drzplay memore 3 on graph 2

21=@ OUTRUT very "RECALL GRAFH 2, MEMORY 2"
2142 |
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WAVEFORM SUBSYSTEM

FORMat

Command sets the data transmission mode for waveform data points, Data is transferred either as
signed 8-bit (BYTE) or 16-bit (WORDY}, the sign bit is always positive (0). May be sent regardless of
what type waveform is addressed.

Guery returns the format specification in effect.

Command Syntax: FORMat {[ BYTE | 1 ]
[ WORD | 2 1}

Example: OUTPUT 707;"FORMAT WORD"

Query Syntax: FORMat ?
Returned Format: [ FORMat]<arqument><crlif>
Example: OQUTPUT 707;"FORMAT?"

ENTER 707;Format$
PRINT Format$
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WAVEFORM SUBSYSTEM

LABel

Command sets the label field for the addressed waveform. Labels for the volatite waveforms are
defaulted to " " at power-on or reset.

Query returns the label for the addressed waveform.
Command Syntax: LABel <10 characters quoted>

Example: OQOUTPUT 707;"LABEL ""Waveform 1"""

Query Syntax: LABel ?
Returned Format: [ LABel] <10 characters quoted><crif>
Example: OUTPUT 707;"LABEL?"

ENTER 707;Label$
PRINT Label$

POINts

Command sets the number of points for a memory waveform. Must be in the range from 51 to .
1001.

Query returns the number of data points in the addressed waveform. Value is 1001 for active
sources, for graphs and memones may be 51 to 1001.

Command Syntax: POINts<NR1>
Example: OUTPUT 707;"POINTS 1G01"

Query Syntax: POINts ?
Returned Format: [ POINts] <NRlz<crlf>
Example: OUTPUT 707;"POINTS?"

ENTER 707;Points$
PRINT Points$
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PREamble

Command sets the preamble for the addressed waveform if it is a memaory or a graph displaying a
memory. All items must be sent in exactly the prescribed order, delimited by commas.

Query returns the preamble block for the selected waveform.

In the examples given below, the PREamble query 15 shown first to show how the preamble can be
stored in the controller. The PREamble command is then given to show how to re-enter the
waveform preamble into a 542004/D memory. Refer to the DATA command for more information.

Query Syntax: PREamble 7

Returned Format: [PREamble]

<format Parameter>,
<type Parameter>,
<points NR1>,
<count NRI=>,
<xincrement NR3>,
<xorigin NR3>,
<xreference NR1>,
<yincrement NR3>,
<yorigin NR3>,

. <yreference NR1>,
<coupling Parameter>,
<label 10 chars quoted><cr1f>

Example: DIM Pre$[150]
OUTPUT 707;"HEADER OFF"
QUTPUT 707;"PREAMBLE?"
ENTER 707:Pre$
PRINT Pre’

Command Syntax: PREamble <preamble block>

<preamble block> ::= <format>,
<type>,
<points>,
<count>,
<xincrement>,
<xoriginz,
<xreference>,
<yincrement>,
<yoriginz,
<yreference>,
<coupling>,
<label><crif>

. Example: OUTPUT 707 USING "#,K";"PREAMBLE ".Pre$
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WAVEFORM SUBSYSTEM

TYPE

Command sets the data type for memory waveforms.
Query returns the data type of the selected wavefarm.

Command Syntax: TYPE {[ NORMal | 11
{ AVErage | 2 ]
{ ENVelope | 3 1}

Example: OUTPUT 707;"TYPE NORMAL"

Query Sytnax: TYPE ?
Returned Format: [TYPE ]J<argument><crlf>
Example: OUTPUT 707;"TYPE?"

ENTER 707:Type$
PRINT Type$

VALid
This command has no effect, but the parameter must be in range 0,1, or -3.

Query returns validity of data for the addressed waveform or graph. To be vahd, count must be
non-zero and equal to the terminal count specified in ACQuire, CHANnel or TRIGger subsystems.
WaAveform TYPE must be 1, 2, or 3.

Command Syntax: VALid {[ GOOD_data | 1 ]
[ NO_data | 0 ]
[ CLIPped |-3 Ji<crif>

Example: OQUTPUT 707;"VALID GOOD_DATA"

Query Syntax: VALid ?

Returned Format: [VALid] {[ GOOD_data | 1 ]
[ NO_data | 0 ]
[ CLIPped |-3 ]

Example: OQUTPUT 707:"VALID?"

ENTER 707:Valid$
PRINT Valid$
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WAVEFORM SUBSYSTEM

XINCrement

Command sets the lime range and time per sample for memory wavetorm only.
NR3 is equal to time range + 1000.

Query returns the x increment {time per sample) for any addressed waveform
Command Syntax: XINCrement <NR3>
Example: OUTPUT 707;"XINCREMENT 200E-6"

Query Syntax: XINCrement ?
Returned Format: [ XINCrement]<NR3><crif>

Example: DIM Xinc$[30]
OUTPUT 707;"XINCREMENT?"
ENTER 707;Xinc$
PRINT Xinc}

XORigin
Command sets the time of the first data point for memory waveforms only.
Query retuns the time of the first data point (x origin} of any selected waveform.
Command Syntax: XORigin <NR3>

Example: OUTPUT 707;"XORIGIN OEQ"

Query Syntax: XORigin ?
Returned Format: [ XORigin]<NR3»<crlf>
Example: OUTPUT 707;"XORIGIN?"

ENTER 707;Xor$
PRINT Xor$
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WAVEFORM SUBSYSTEM

XREFerence

Command sets the point at which time x origin exists for memory
waveforms anly. Must be 1.

Query returns the point number at which x origin exists far any
selected waveform, Always 1.

Command Syntax: XREFerence 1
Example: OUTPUT 707;"XREFERENCE 1"

Query Syntax: RFFerence ?
Returned Format: [ XREFerencel<NRl><crlf>
Example: OQUTPUT 707;"XREFERENCE?

ENTER 707;Xref$
PRINT Xref$

YINCrement

Command sets the volts per g level and vy axis range for the memory waveform aonly. This value 15
interpreted with the current format selection.

Query returns the y increment (volts per g level) for any addressed waveform. This value is scaled
for the data format specification currently set,

Command Syntax: YINCrement <NR3>
Example: OUTPUT 707;"YINCREMENT 201.6E-8"

Query Syntax: YINCrement ?
Returned Format: [ YINCrement]<NR3><crlf>
Example: DIM Yinc$[30]
OUTPUT 707;"YINCREMENT?"

ENTER 707;Yinc$
PRINT Yinc$
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WAVEFORM SUBSYSTEM

YORigin

Command sets the voltage at the midpoint of the voltage range, the same as offset for memory
waveforms only

Query returns the y origin of the selected waveform, the voltage at "center screen” for any selected
waveform.

Command Syntax: YORigin <NR3>
Example: OUTPUT 707;"YORIGIN 2.3EQ"

Query Syntax: YORigin ?
Returned Format: [ YORIgin]<NR3><crlf>
Example: OQUTPUT 707;"YORIGIN?"

ENTER 707;Yorg$
PRINT Yorg$

YREFerence

Command has no effect but must be 62 (BYTE) or 15872 (WORD) depending upon FORMat
selection.

Query returns the y reference value. This value is used to normalize q level values (the way
waveforms are sent) prior to conversion o volts.

Command Syntax: YREFerence <NR1>

Example: OUTPUT 707:"YREFERENCE 15872"

Query Syntax: YREFerence ?
Returned Format: [ YREFerence]<MNRl»<crl1f>
Example: OQUTPUT 707;"YREFERENCE?"

ENTER 707;Yref$
PRINT Yref$
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SECTION 9
PERFORMANCE TESTS

9-1, INTRODUCTION

This sechion describes the 54200A and 54200D Self Tests and Performance Test Procedures. The
Self Tests, resident in ROM, are a series of tests that confirm proper function of the mainframe
hardware and firmware. While the Self Tests provide the user with a confidence level of greater
than 90%, it does nol verify the critical specifications given in table 1-1 of Section 1 The
Performance Tests test for complete instrument complance to these critical specifications.

9-2, EQUIPMENT REQUIRED

The only equipment required for the Self Test 15 a standard BNC cable, 1 meter in length. The
equipment required to perform the Performance Tests is Iisted in table 9-1. Other equipment may
be substituted if it meets or exceeds the critical specifications listed in table 9-1.

9-3. TEST RECORD

Results of performance tests may be tabulated on the Performance Test Record (table 2-2) at the
end of this section. The Test Record lists all of the tested specifications and their acceptable
hmits. The results recorded at incoming inspection can be used for comparison in periodic
maintenance and troubleshooting and after repairs or adjustments.

9-4. CALIBRATION INTERVAL

There is no recommended calibration interval. Adjustment needs are defined by the pass/fail
status of resident self-tests and calibration routines. A failure of a SYSTEM menu self-test should
be followed by resident SYSTEM menu calibration routines 0 and 6. The self-tests should then be
re.-selected to check whether the self-calibration routines corrected the error. Repeated failure of a
self-test, or failure of a self-calibration routine may dictate the need of a particular hardware
adjustrment.

Always end the adjustment session with SYSTEM menu calibrabion routines 0 and 6, and then
perform the SYSTEM menu self-tests to assure proper operation of the 54200A/D. Persistent
fallure of one of the self-tests 15 an indication of a faulty board,

Note

Altow instrument to warm up for at least 30 minutes prior to beginning
performance tests
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9-5. RECOMMENDED TEST EQUIPMENT .

Table 9-1 lists the equspment required to performance test the 54200A/D. Cther equipment may
be substituted if It meets or exceeds the critical specifications given in table 9-1.

Table 9-1. Recommended Test Equipment

INSTRUMENT

CRITICAL SPECIFICATIONS

RECOMMENDED
MODEL

Function Generator

Pulse Generator

RF Voltmeter
Time Mark Generatoy

Dc Power Supply

500 Termination
Blocking Capacitor

Product Support Kit

50q Sampling Tee

Adapter

Adapter

Adapter

BNC Tee (Qty 2)

BNC Cable (Qty 2)

BNC Cable (Qty 4)

Frequency: 1 mHz to 50 MHz

Dual channel

Repetition rate: 100 MHz

Transition time: 1.3 ns,
variable

Amplitude: 5 volts

Basic timing accuracy: £3%

Accuracy: 3% at 50 MHz

Time marks: 2 ns to 0.5 s

Range: 100 mV to £ 5 V
Accuracy: 0.1%

Accuracy: £1%
0.18 uF, 200V

No substitute

GR874-t0-BNC (m)

GR874-to-BNC(f)

BNC(f)-to-Dual Banana

1 male, 2 female

9-inch

48-inch

HP Model 8116A

HP Model 8161A
opt. 020

HP Model 3406A
Tektronics TG501

HP Model 6111A

HP Modet 10100C
HP Model 10240B

HP Part No.
54200-69501

HP Model 11063A

HP Part No.
1250-0849

HP Part No.
1250-0850

HP Part No.
1251-2277

HP Part No.
1250-0781

HP Model 10502A

HP Model 10503A
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9-6. SELF TEST FUNCTION VERIFICATION

The Self Tests, resident in ROM, are a series of tests that confirm proper function of the mainframe
hardware and firmware. While the Self Tesls provide the user with a confidence level of greater
than 90%, it does not verify the critical specifications given in table 1-1 of Section 1. Perform The
Performance Tests test for complete instrument compliance to these critical specifications,

To execute the sell tests, press the SYSTEM menu key and press the NEXT/PREV key until the
Self Tests menu displayed i1s as shown below Press any arrow key to move the blinking cursor to
the Execute Test field. Enter either O, 1, or 2 and follow the instructions displayed on screen. An
audible beep will be heard when each self test has been completed.

Syztem Speciflcatlon o _____ Statuz: HAoguired Frame O6044__
TALE QHLY
[ Self Tests 1

E ecute Tecst |

B CPU-Memory
1 Acquiztion Trigger
S : Input

SYSTEM Self Tests Menu
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Performance Tests

9-7. DC OFFSET ACCURACY TEST

Specification:

Channel Range Offset Accuracy
40 mV to 390 mv +1% of offset 5 mV
400 mV to 40 V t1% of offset 50 mV
Equipment Required:
D BUPDIY . o o e e e e e e HP Model B111A
BNC(f)-to-Dual Banana Adapter .......... ... .. i, HP Part No. 1251-2277

Procedure:

1. Set DC Supply output to 1.00 V.

2. Configure STATUS Configuration menu as shown in figure 9-1.

3. Connect a BNG{f)-to-Dual Banana adapter to the DC Supply.

4, Connect a BNC cable from the plug ta the Channei 1 input of the 54200A/D.
5. The display should appear similar to figure 8-2

6. Select the VMIN and VMAX measurements on the 54200A/D. The limits are 0.99 V and 1.01 V.
7. Adjust the output of the DC Supply to -1 00 V.

8. Set 542004/D Channel 1 offset to -1.00 V.

9. The imits of VMIN and VMAX are -0.99 V and -1.01 V.,

10. Set 54200A/D Channel 1 voltage range to 400 mV,

11. The hmits of VMIN and VMAX are -0.94 V and -1.06 V.

12. Ad)just the output of the DC Supply to +1.00 V.

13. Set 54200A/D Channel offset to +1.00 V.

14. Limits of VMIN and VMAX are 0.94 V and 1.06 V.

15. Repeat steps 4 through 14 substituting Channet 2 for Channel 1.

9.4
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Performance Tests

ERENTEN | Ccnfigurationd Statuzy o Trigger Foumdo_____
TRLE Oy
Dats Filter [IEEEEE Sertap Label T
Zhannel Tinehase
Input | Input & Sampling @ 203 MHz
Pange Iovle [ Auto ]
Htzat 1.006 Y Parge

Lzbel | N Delay
Coupling [ 1:11 Peference [
Store lode L 4 JHlAvel Aliaz Te:zt
Huto Scale Auto Scale

Trigger
t Pefer to State Trigger Menus
Made [N Analeg Only far Azzignment and Searuence

Anzloy Source [IREA-SGENN Huto Scale [SETSECER

[+ Slope ]ESAGICEINGERT  Normal ]
Coupling [dc 1T 1:1 1

Figure 9-1. STATUS Configuration Menu

________________________________ Statuz Ha Tragger Foundoo____
THLE  OHLY
Woms fl = 999 mV
Vomin fl = 998 m¥
i aph S0 mvod 1.00 W 1890 nz da -E00 O on

1: [NEEER

Frgure 9-2. DISPLAY Waveform
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Performance Tests

9-8. VOLTAGE MEASUREMENT ACCURACY TEST
Specification:

Gain Accuracy + ADC Accuracy + 0Offset Accuracy

Channel Range
= { +2% of + (£1.6% of + (40 mv to 380 mV
full scale}) full scale) (400 mV tc 40 V

Equipment Required:

DC Supply ..o e e e
BNC{f}-to-Dual Banana Adapter ............. ... . .. ... 0 v,

Procedure:
1. Set DC Supply output level to +100 mV.
2. Configure STATUS Configuration menu as shown in figure 8-3.

3. Connect a BNC{f)-to-Dual Banana Plug to the DC Supply.

Offset Accuracy
+1% of offset £5 mV )
+1% of offset 50 mV)

4. Connect a BNC cable from the plug to the Channel 1 input of the 54200A/D through a 50 ohm

terminator.

5. The display should appear similar o figure 9-4.

6. Select the VMIN and VMAX measurements on the 542004/D. The limits are 85 mV and 115

mV.
7. Adjust the output of the DC supply to -100 mv
8. Limits of VMIN and VMAX are -85 mV and -115 mV,
9. Adjust the output of the DC Supply to -5 00V.
10. Set 54200A/D Channel 1 voltage range to 20 V.
11. Limits of VMAX and VMIN are -4.23 V and -5.77 V.
12. Adjust the output of the DC Supply to +5.00 V.
13. Limits of VMAX and VMIN are 4.23 V and 5.77 V.

14. Repeal steps 4 through 13 substituting Channel 2 for Channel 1.
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Performance Tests

ERERAVENN [ Conf igurationl Statuz: o Trigger Foamd______

THLE QL
Oatz Fiiter [ Setup Lakzl [N
Charnel Timekaze

Trput 1 In\m‘r ._‘ Samplang @ 208 MH-

Fange Mode [ Auto ]

Mffzet F. AR Y Panige

Lzbel _ _ Del s 9080 s

I'uurnl Ly Peference [T

Store lMode [ ] - Alra: Test [IENETEGER

Auto 'aizale SEECIETIE | Huto Sosle
Trigger

t Pefer to State Traigger [Menus
Mede [ Analog Only ] for Hzzignment snd Seguence

Auto Scale [EEEIERER
Store lode [NEEEETER
Caupling [dc I 1:1 1

Fnalog 3

Figure 9-3 STATUS Confrguration Menu

e Status: Mo Traigoger Found___
THLE OHLY
Vomn = 4.4V
LTER = A5 8oV

n

lar zph 3TV ol Q0,30 100 n: da -E00.0 n

L [ETEER

Figure 9-4. DISPLAY Waveform
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Performance Tests

9-9. BANDWIDTH (-3dB) TEST

Specification:

DC coupled dc to 50 MHz
AC coupled 10 Hz to 50 MHz
Equipment Required:
FUNCon Generator . ... .. o i i e HP Model 8116A
RE Voltmeter ... . e it e e e e HP Model 3406A
500 Sampling TEE o\t v ettt teraaaae e HP Model 11063A
BOQ TErmMINAtION . oottt ie e e e e e e HP Model 10100C
GRAT74-to-BNCmMj Adapter ...... ... . ... (o i HP Part No. 1250-0849
GR874-to-BNC(f) Adapter ... ... ...t i HP Part No. 1250-0850
Equipment Setup:
8116A
Sinewave Ampiitude: 2 V
Frequency: 200 kHz
OFFSET: oV
Procedure:
1. Configure STATUS Conhguration menu as shown in figure 9-5.
2. Configure the system shown in figure 8-6.
3. Record the reading of the RF Valtmeter.

4. Select the VRMS measurement on the 54200A/D. Record this number and muttiply it by 0.707
to find the specification hmit.

5. Change the frequency of the Function Generator to 50 MHz.

6. Adjust the amplitude of the Function Generator so that the RF Voltmeter has the same reading
as the number recorded in step 3.

7. Change the Timebase Range of the 542004/D to 200 ns.

8. Select the VAMS measurement. It should be greater than or equal to the number recorded in
step 4.

9. Repeat for Channel 2 and the External Trigger Channel, specifying that channel as the trigger
source each time.
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Performance Tests

EYERITENN [ (on i curat ion | Statuz: flo Trigger Foundo_____
THLE oLy
Oata Filter Setup Labe! [NEEENDEN
Channe! Timehzze
Sampling @ 100 MH=

Fange IlNode [ Auta 1
Cffzet Pange WS
Lahel Delay H. W s
Coupling Peference

Store Made [N

Hlias Tect [ISGETNEENR
Auto Scale [IIECTEERE

Trigger i
t Pefer to State Trigger Penus
Mode [ Aralog Only for HAzsignment and Sequence
I
Anslog Souce Auto Scale (MISGERIEE ;
Level 0. 608 Y Store Mode L 16 ]
FPange NS IR Coupling ac] [ 1:11
lLsbel l
Figure 9-5. STATUS Configuration Menu
RF Voltmeter
Voltmeter
Probe——»
FUNCTION
GENERATOR LOAD— | 54200A/D
4[ HP 11063A
T “~—SOURCE ]

BNC Cable GRC-BNC{m}

GRC-BNC (f) 500 Termination

Figure 9-6. Bandwidth Test Connections.
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9-10. TRANSITION TIME TEST
Specification:  £7 ns (10% to 90%)
Equipment Required:

Pulse generator . ... .. ...t i e e HP Model B161A
500 Termuination ... . ......... .. .. D e ... HP Maodel 10100C

Equipment Setup:

8161A

PER: 200ns
WID: 100 ns
LEE: 1.3 ns
TRE: 1.3 ns
HIL: +1 Vv
LOL: -1V

Procedure:
1. Configure STATUS Configuration menu as shown in figure 9-7.
2. The STATUS Measurement menu should be in standard mode.

3. Connect a BNC cable from the pulse generator to Channel 1 of the 54200A/D, through a 50
ohm terminator.

4. The waveform should appear as shown in tigure 2.8,
5. Select the RISE measurement on the 54200A/D. It should be £7 ns.

6. Repeat the measurement for Channel 2 and the External Trigger channel, changing the trigger
source to the corresponding channel each time.

7. Change the Trigger slope to (-).

8. Re-connect the BNC cable from the pulse generator to Channel 1 of the 54200A/D, through a
50 ohm terminator.

9. Specify Channel 1 as the trigger source.
10. Select the FALL measurement on the 54200A/D. It should be £7 ns.

11. Repeat the measurement for Channel 2 and the External Tnigger channel, changing the trigger
source to the corresponding channel each time.



Model 54200A/0 - Performance Tests

Performance Tests

SEIUEN | Configuration] Status: Maiting for Trigger___
TAaLE COHLY
Datz Filter [T Setup Labe!
Lhannel Timehase
Tnput 2 Sampling @ 200 MHz
Farge 4.0 " Mode [ Trig'd 1
Nffzat Fange
Label Delsy 4. HEE
Coupling 0 : C : Peference nter
Store IMode ] VE 5 Alias Test
Auto Scale [lEATEEE | Puto Scale
Trigger

+ Pefer to 5tate Trigger Menus
tor Hzsignment and Seguence

EEEETEE Store Mode [ERREN]

i
Futo Sczle [EERIEEEN En4b Ej \

1
4.0 W Coupling [d:

Frgure 9-7. STATUS Confrguration Menu

Grsph
NN [ Chan 1 ]

___________________ Statusz: Heoquirimy Frsme 00033
THLE QHLY

S06 mY odi. .00 v 20,9 m: o du -100.8 n

Figure 9-8. DISPLAY Waveform
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9-11. TIME MEASUREMENT ACCURACY TEST
(SINGLE AND DUAL CURSOQRS)

Specification: 12 ns or 0.2 % of time range, whichever is greater.

Equipment Required:

Time Mark Generator . ..................... e e Tektronics TG 501
SO0 TermMINAtION ottt e e e e e, HP Model 10100C
Procedure:;

1. Set the output of the Time Mark Generator to 100 ns,
2. Configure STATUS Configuration menu as shown n figure 9-9.

3. Connect a BNC cable from the output of the Time Mark Generator to the Channel 1 input of the
54200A/0 through a 50 ohm terminator.

4. Position the X cursor at the peak voltage of the first marker.
5, Position the C cursor at the peak voltage of the second marker.
6. The display should appear similar to figure 2-10.

7. Read the AT reading on the display. The limits of AT are 98 ns and 102 ns.
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Figure 9-9. STATUS Corfiguration Menu
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Figure 9-10. DISPLAY Waveform
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9-12. TRIGGER (ANALOG) LEVEL ACCURACY TEST

Specification:

TRIGGER RANGE LEVEL ACCURALY
40 mV to 330 mv 2% 5 mV
400 mV to 40 V +2% +50 my

Equipment Required:

FUNCHON GENErator o it o it e it et ee s it s HP Model 8116A
500 Terminabton .. ... ... it cian e v ietasaiaiiiriwse.. HP Model 10100C

Equipment Setup:

8116A
Frequency {triangle): 100 kHz
Offset: 0.0V
Amplitude: 3.0V

Procedure:

9.

10.

11.

12,

. Configure STATUS Configuration menu as shown in figure 9-11

Connect a BNC cable from the Function Generator lo Channel 1 through a 50 Ohm terminator.
Display the Trigger Channel. The waveform should appear similar to figure 9-12.

Move the X cursor to the position where Tx 15 equal to O,

Limits of Vx are 877 mV and 923 mV.

Change 542004/ trigger slope to (-} and trigger level to -900 mV.

. Move the X cursor ta the posttion where Tx = 0.

Limits of Vx are -877 mV and -923 mV.
Change 54200A/D Channel 1 voltage range to 400 mV.

Move the X cursor to the position where Tx is equal lo 0. Limits of Vx are -832 mV and -968
mV.

Change 542004/D trigger slope to (+) and tnigger level to 900 mV.

. Move the X cursor to the position where Tx = Qv. Limits of Vx are 832 mV and 968 mV.
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Figure 8-11. STATUS Configuration Menu
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Figure 9-12. DISPLAY Waveform

9-15



Madel 54200A/D - Performance Tests

Performance Tests

9-13. TRIGGER SENSITIVITY TEST
Specification: 1/8 of full scale
Equipment Required:

Function Generator . . ... . e e e e HP Mode! 8116A
500 Termination . . e e e e e e, HP Mode! 10100C

Equipment Setup:

8li6A
Freguency (sinewave}: 1 kHz
Amplitude: 5.0 v
Offset: 0.00 V

Procedure:
1. Configure STATUS Canfiguration menu as shown In figure 9-13,

2. Connect a BNC cable from the output of the Function Generator to the EXT TRIG input of the
54200A/D, through a 50 ohm terminator.

3. Display the TRIG channel. The triggered waveform should appear simifar to figure 9-14.
4. Move the X cursor to the Tx = 0 0 s position

5. Note the value of Vx.

6. Change the trigger slope to [-slope] and note the value of Vx.

7. The difference in the Vx value { Vx[+slope] minus Vx[-slope] } should be belween 250 mV and
500 mv.



Model 54200A/D - Performance Tests

Performance Tests

Status

[Contfiguration)

z; Ha Trigger Found__

THLE arL'
Data Fuilter On ] Setup Lzbe!l NN
Channel Timehaze
Input o Sampling @ 10.0 IH=

Fange Mede [ Autg |
ffzet Pange
lakel Dalzy
Conpling [dc Peterence |[NEHEAIMR

Stare Mode

_
Futo Scale

i Hli1az Tezt HIFEEERE

il ]
Er'r’ e Huto Sc3ate [ETSEEE

Trigiyer

t Pefer to State Tragger [lenus

Made 8 Analog Only ]

for Az gnnent and Sequance

Auto Scale NSRS

Fralog Source [HEESEN J|¢]]

Le el Store Mode [ 41
Fange Coupling fac]fjl 1:1 1
Label

Figure 9-13. STATUS Configuration Menu
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Figure 9-14. DISPLAY Waveform
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9-14. SETUP TIME TEST (54200D Only)
Specifications: =20 ns; The time data must be present prior to the clock transition

Equipment Required:

Puise Generator . ... ... e e e e HP Model 8161A
Prduct Supporl Kit ..o o0 HP Part No. 54200-69501
50a Termination (Qty 3) .. ... .. . e e HP Model 10100C
BNCTee (Qty2)  ........ ... . . . i iiievunensevw... . HP Part No. 12500781
BNC Cable, 9-inch {Qly 2) . .o oo e e HP Model 10502A
BNC Cable, 48-inch (Qty 3) ... ... oo o e HP Model 10503A
Equipment Setup: 8161A

Ext Siope: Pos

Period {PER): 200 ns

A Qutput B Output

Width (WID): 100 ns 50 ns

Leading Edge (LEE): 1.3 ns 1.2 ns

Traiting Edge (TRE): 1.3 ns 1.3 ns

High Level ({HIL): +4 Vv +4 Vv

Low Level {(LOL): oV oV

Delay ({(DEL): 75 ns 0.00 ns

Procedure:

1. Configure the STATUS Configuration menu as shown in figure 9-15.

2. Configure the STATUS Measurement menu as shown in figure 9-16.

3. In the SYSTEM Peripherals menu select Rear Panetl BNC: [Pulse On State Sequence True].
4. Configure the TRIGGER State / Define [Assignment] menu as shown in figure 9-17.

5. Configure the TRIGGER State / Define [Sequence] menu as shown in figure 9-18,

6. Connect POD O to the State Board Test fixture, HP Part No 54200-63801 {part of Product
Support Kit}.

7. Connect a BNC tee to the BNC labeled "CLOCK" on the State Board Test fixture.

8. Connect a BNC cable from the "B" output of the pulse generator to the "CLOCK" BNC tee, and
a short BNC cable from the "CLOCK" BNC tee to the Channel 2 input of the 54200D through a
500 termnation.

9. Connect a BNC tee to the BNC labeled "DATA" on the State Board Test fixture.

10. Connect a BNC cable from the "A" output of the pulse generator to the "DATA" BNC tee, and
a short BNC cable from the "DATA" BNC tee to the Channel 1 input of the 54200D through a
500 termination.
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11

12.

13.

14.

15.

186.

17.

18,

19.

. Connect a BNC cable from the rear panel BNC «of the 54200D to the frant panel EXT TRIG
input of the 542000 through a 500 termination.

Conhgure the display as shown in figure 9-19. Observe the waveforms displayed on the 3
channels. They should appear similar to those shown in figure 9-19. If not, repeat steps 1
through 11.

While observing the pulses displayed on the EXT TRIG channel, increment the pulse generator
output "A" delay in 1 ns steps until the pulses on the "STATE TRIG" display disappear.

Now decrement the delay in 1 ns steps until the pulses reappear on that channel.

Select the DELAY measurement on the 54200D and set to "Delay 1 to 2. The DELAY
measurement should read =20 ns.

Change the output "A" delay of the pulse generator to 75 ns.

Repeat steps 12 through 15 tor POD 1, with the following change: in step 5, reconfigure the
meny in figure 8-18 with "Occurrences of [b ]'.

Change the output "A" delay of the pulse generator to 75 ns.

Repeat steps 12 through 15 for POD 2, with the following change: in step 5, reconfigure the
menu in figure 9-18 with "Occurrences of [ c ]".

ESERPEN [ Cont iguration) atuz: Acquiring Frame D332
THLE 0HLY
Dats Filter (SIS ] Setup Lahel N
Channel Timebaze
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Nffset 2.6ra v Pange
Label Delay
Coupling CI:11] [IEER] | Feference
Store Mode [EERCVEER [EETETEVER Hlia: Tezt SRR

Huta Scs3le EEEESICEEE EEESEEE Huto 2cale [ESEEIE
Trigger

b Pefer to Stste Tragoer Menus

URLEN State Only 1 for Azsignment znd Sequence
Futo Scszle [HEETECIEEEER

Le el Stare Mode [ NS
Fange Coupling [dc@l 1:1 1
Lahel

Figure 9-15. STATUS Configuration Menu
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Figure 9-17. TRIGGER Siate | Define [Assignment] Menu
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Figure 9-18. TRIGGER State | Define [Sequence] Menu
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Figure 9-19. Display Configuration and Setup Test Waveforms
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9-15. HOLD TIME TEST (54200D Only)

Specifications: 0 seconds; The lime data must be present after the clock transition.

Equipment Required:

Pulse Generator ... ... .. ittt it i i e HP Maodel 8161A
Product Suppart kit .. ... . .. .. o oo s HP Part No. 54200-62501
500 Termmation (Qty 3) ... i e s . HP Model 10100C
BNCTea (Qly2) . .. ... .ot e HP Part No. 12500781
BNC Cable, 8-Inch (Qby 2) ..o e .. . HP Maodel 10802A
BNC Cable, 48-inch (Qby 3) . . .. oL e e HP Model 10503A
Equipment Setup: B161A

Ext Slope: Pos

Period {PER): 200 ns

A OQutput B Output

Width (WID): 100 ns 50 ns

Leading Edge (LEE}): 1.3 ns 1.3 ns

Trailing Edge (TRE): 1.3 ns 1.3 ns

High Level {HIL}: +4 vV +4 V

Low Level (LOL): ov ov

DeTay (DEL): 105 ns 0.00 ns

Procedure:

'y

. Configure the STATUS Configuration menu as shown in figure 9-15,

o

. Configure the STATUS Measurement menu as shown in figure 9-20.

3. In the SYSTEM Peripherals menu select Rear Panel BNC: [Pulse On State Sequence True]
4, Configure the TRIGGER State / Define [Assignment] menu as shown in figure 2-17.

5. Configure the TRIGGER State / Define {Sequence] menu as shown in frgure 9-21.

6. Connect POD 0 to the State Board Test fixture, HP Part No. 54200-63801 (part of Product
Support Kit}.

7. Connect a BNC tee to the BNC labeled "CLOCK" on the State Board Test fixture.

8. Connect a BNC cable from the "B" output of the pulse generator to the "CLOCK" BNC tee, and
a short BNC cable from the "CLOCK" BNC ltee to the Channel 2 inpul of the 54200D through a
500 termination.

9. Connect a BNC tee to the BNC labeled "DATA" on the State Board Test fixture.

10. Connect a BNC cable from the "A" output of the pulse generator to the "DATA" BNC tee, and
a short BNC cable from the "DATA" BNC tee to the Channel 1 input of the 54200D through a
50q termination.
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11

12.

13,

14,

15.

16.

17.

18.

19.

. Connect a BNC cable from the rear panel BNC of the 54200D to the front panet EXT TRIGQ
input of the 54200D through a 50a termination.

Configure the display as shown in figure 9-19. Observe the waveforms displayed on the 3
channels. They should appear similar to those shown in figure 9-19. If not, repeat steps 1
through 11.

While observing the pulses displayed on the EXT TRIG channel, decrement the pulse
generator output "A" delay in 1 ns steps until the pulses on the "STATE TRIG" display
disappear.

Now increment the delay in 1 ns steps until the pulses reappear on that channel.

Select the DELAY measurement on the 542000 and set to "Delay 2 to 1". The DELAY
measurement should read =0 ns.

Change the oufput "A" delay of the pulse generator to 105 ns.

Repeal steps 12 through 15 for POD 1, with the following change: in step 5, reconfigure the
menu in figure 9-21 with "Cccurrences of [ b J".

Change the output "A" delay of the pulse generator to 105 ns.

Repeat steps 12 through 15 for POD 2, with the following change: in step 5, reconfigure the
menu in figure 9-21 with "Ccecurrences of [ e ]".
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Y min = Ahsolute Minimum Woltage
Y rms = Poot Mean Sguare Voltage Ouer | Period

Figure 9-20, STATUS Measurement Menu
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Figure 9-21. TRIGGER State | Define [Sequence] Menu
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Figure 9-22. Dispiay Configuration and Hold Test Waveforms
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9-16. CLOCK PULSE WIDTH TEST (54200D Only)

Specifications: =20 ns at threshold

Equipment Required:

Pulse Generalar. .. ... . . i i e i e e HP Model 8161A
Product Support kit . ... HP Part No. 54200-69501
50¢ Termmabion (QLy 2) . ... e e e e HP Maodel 10100C
BNG T8 . .ottt i e e e HP Part No. 1250-0781
BNC Cable, 9-inch . b e e e e e e e e HP Model 10502A
BNC Cable, 48-inch (Qty 2) . ... .. i et e HP Model 10503A

Equipment Setup:

8161A
Period {PER): 200 ns
B Output
Width (WID): 25 ns

Leading Edge {LEE): 1.3 ns
Trailing Edge (TRE): 1.3 ns

High Level (HIL}): +4 V
Low Level (LOL): oV
Delay (DEL): 0 ns

Procedure:

1.

2,

Configure the STATUS Configuration menu as shown in figure 9-15.

Configure the STATUS Measurement menu in Standard mode.

. In the SYSTEM Peripherals menu select Rear Panel BNC [Pulse On State Sequence True].
. Configure the TRIGGER State / Define [Assignment] menu as shown in figure 9-17.
. Configure the TRIGGER State / Define [Sequence] menu as shown in figure §-23.

. Connect POD 0 to the State Board Test fixture, HP Part No. 54200-63801 (part of Product

Support Kit),

. Connect a BNC tee to the BNC labeled "CLOCK" on the State Board Test fixture.
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8. Connect a BNC cable from the "B" output of the pulse generator to the "CLOCK" BNC tee, and
a short BNC cable from the "CLOCK" BNC tee to Channel 2 input of the 54200D through a 500
termination.

Note

The 9 data channels of the POD do not have a signal input during this
test.

9. Connect a BNC cable from the rear panel BNG of the 54200D to the front panel EXT TRIG input
on the 542000 through a 500 termmation.

10. Configure the display as shown in figure 2-24 Observe the two waveforms displayed on the
54200D. The two waveforms should appear similar to these shown in figure 9-24.

11. While observing the pulses displayed on the channel labeled "STATE TRIG", decrement the
pulse generator output "B" width in 1 ns steps untl the pulses on the "STATE TRIG" display
disappears.

12. Increment the width until the "STATE TRIG" pulse reappears.

13. Select the + WIDTH measurement on the 34200D and insert "2".

14, The measurement should read =20 ns.

15. Change the "B" output width of the pulse generator to 25 ns.

16. Discannect POD 0 and connect POD 1. Repeat steps 10 through 14.

17. Change the "B" output width of the pulse generator to 25 ns.

18. Disconnect POD 1 and connect POD 2. Repeat steps 10 through 14.

19. Change the "B" output width of the pulse generator to 25 ns.

20. Seiect the complement mode for the "B" output of the pulse generator,

Note

if the pulse generator does not have the complement mode, simply
change the output pulse width to 175 ns.

21. In the TRIGGER State / Define {Assignment] menu (figure 9-17), change the J, K, and L clocks
to the falling {}} edge.
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. Disconnect POD 2 and connect PQD Q.
. The waveforms displayed on screen should be similar to figure 2-25.

. Repeat steps 11 through 15 using the - WIDTH measurement of the 54200D instead of the +
WIDTH measurement.

. Disconnect POD 0 and connect POD 1.
. The waveforms displayed on screen should be similar to figure 9-25,

. Repeat steps 11 through 15 using the - WIDTH measurement of the 542000 instead of the +
WIDTH measurement.

. Disconnect POD 1 and connect POD 2,
. The waveforms displayed on screen should be similar to figure 9-25.

. Repeat steps 11 through 14 using the - WIDTH measurement of the 542000 instead of the +
WIDTH measurement.

Trogoer HECERCON St3tus: Fcguiring Freme 00001_
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Label PuDG POl POD2
Baze [N NEE
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b
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d

Frgure 8-23. TRIGGER State [ Define [Sequerice] Menu
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Figure 9-24. DISPLAY Configuration and Clock Pulse Width Test Waveforms
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Figure 9-25. Clock Pulse Width Test Waveforms
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9-17. CLOCK REPETITION RATE TEST (542000 Only)
Specifications: Single phase - 25 MHz maxirmum with single clack and single edge specified.

Equipment Required:

Pulse Generator. . . . .. e e e e HP Mode! 8161A
Product Support Kit . ... .+ HP Part No. 54200-69501
500 Terminabion (Oty 2) . .. e . HP Model 10100C
BNC Tee . .. e e e HP Part No. 1250-0781
BNC Cable, 9-nch ... ... .. .. . i, C e e e HP Model 10502A
BNC Cable, 48-inch (Qly 2) .. .0 oo o e e HF Maodel 10503A

Equipment Setup:

8161A
Period (PER): 50 ns
B Output
Width (WID): 15 ns

Leading Edge (LEE}: 1.3 ns
Trailing Edge (TRE}: 1.3 ns

High Level (HIL): +4 V
Low Level (LOL): oV
Delay (DEL}): 0 ns

Procedure:

1. Configure the STATUS Configuration menu as shown in figure 9-15.

2 Configure the STATUS Measurement menu in Standard mode.

3. In the SYSTEM Peripherals menu select Rear Panel BNC: [Pulse On State Sequence True).
4. Configure the TRIGGER State / Define [Assignment] menu as shown in tigure 9-17.

5. Configure the TRIGGER State / Define [Sequence} menu as shown in figure 9-23,

6. Connect POD 0 to the State Board Test fixture, HP Part No. 54200-63801 (part of Product
Support Kit).

7. Connect a BNC tee to the BNC labeled "CLOCK" on the State Board Test fixture.
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8. Connect a BNC cable from the "B" output of the pulse generator to the "CLOCK" BNC tee, and
a short BNG cable from the "CLOCK" BNC tee to Channel 2 input of the 54200D through a 500
termination.

Note

The 9 data channels of the POD do not have a signal inpuf duting this
test.

9. Connect a BNC cable from the rear panel BNC of the 54200D to the front panel EXT TRIG input
on the 542000 through a 500 termimation.

10.

Configure the display as shown n figure 9-26 Observe the two waveforms displayed on the

54200D. The two waveforms should appear similar to thase shown n figure 9-26.

11.

While abserving the pulses displayed an the channel labeled "STATE TRIG", decrement the

pulse generator period in 1 ns steps untl the "STATE TRIG" waveform begins to drop pulses as
shown in figure 9-27.

12.

Increment the period of the pulse generator "B" cutput until the "STATE TRIG" waveform

puises are again present.

13.

Select the FREQ measurement on the 54200D and for graph 2. The frequency should be 225

MHz.

14,

15.

16,

17.

9-30

Set the period of the pulse generator to 50 ns,
Disconnect POD 0 and cannect POD 1. Repeat steps 10 through 13,
Set the perniod of the pulse generator to 50 ns.

Disconnect POD 1 and connect POD 2. Repeat steps 10 through 13.
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Figure 9-26. DISPLAY Configuration and Clock Repetition Rate Test Waveforms
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Figure 9-27. Clock Repetition Rate Test Waveforms
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9-18. MINIMUM INPUT TEST (54200D Only)
Specifications: 600 mV peak-to-peak
Equipment Required:

Pulse Generalor ... ... . it i e s
Product Support Kit . . ... .. ..o i
Blocking Capacitor . ... ... .. i
50 Termination {(Qty 2) .. ............. ... ...,
BNC Tee . ..... e e e

BNC Cable, 8-inch . ...................-.. e
BNC Cable, 48-inch (Qty 2) ... ... . .o i e

Equipment Selup:
BI61A

Period (PER}:

Width (WID):

Leading Edge (LEE):

Trailing Edge (TRE):

High Level (HIL}:

Low Level (LOL}:

Delay {DEL}):
Procedure:

................ HP Model 8161A
......... HP Part No 54200-69501
.................. HP Madel 102408
............. HP Model 10100C
HP Part No 1250-0781

HP Model 10502A

R HP Model 10503A

100 ns

B Output
50 ns

1.3 ns
1.3 ns
+0.65 V
oV
0 ns

1. Configure the STATUS Configuration menu as shown in figure 9-28.

2. In the SYSTEM Peripherals menu select Rear Panel BNC:

[Pulse On State Sequence True]

3. Configure the TRIGGER State / Define [Assignment] menu as shown in figure 9-29.

4. Configure the TRIGGER State [ Define [Sequence] menu as shown in figure 9-23.

5. Connect POD O to the State Board Test fixture, HP Part No. 54200-63801 (part of Product

Support Kit).

6. Connect a BNC tee to the BNC labeled "CLOCK" on the State Board Test fixture.

7. Connect the blocking capacitor ta the "B" output of the pulse generator.

8. Connect a BNC cable from the "B" output of the pulse generator to the "CLOCK" BNG tee, and
a short BNC cable from the "CLOCK" BNC tee to Channel 2 input of the 54200D through a 50Q

termination.
Note

The 9 data channels of the POD do not have a
test.

9-32

signal input during this



Model 54200A/D - Performance Tests

Performance Tests

9. Connect a BNC cable from the rear panel BNC of the 54200D to the front panel EXT TRIG input

on the 542000 through a 505 termination.

10. Configure the display as shown in figure 9-30. The displayed waveforms should appear

11.

12.

13.

14,

15.

16.

17,

similar to those shown in figure 9-30.

While observing the puises displayed on the channel labeled "STATE TRIG", decrement the

High Level {HIL) output of the pulse generator period in 0.01 volt steps untl the waveform
labeled "STATE TRIG" starts to drop pulses.

Increment the High Level {HiL) in Q.01 volt steps untii the pulses are again present

The High Level {HIL) readout on the pulse generator should be 0.6 V.

Change the High Level (HIL) of the pulse generator to 0.65 V.

Disconnect POD 0 and connect POD 1. Repeat steps 10 through 13.

Change the High Level (HIL) of the pulse generator to 0.65 V.

Disconnect POD 1 and connect POD 2. Repeat steps 10 through 13.

EYERTENN [ Cor f igurat ion ]| Statuz: Mo Trigger Found______
THLE CHLY
Dzta Filter (INEEE Setup Labe! M
Channel Timabaze
Input 1 Input & Samploing @ 200 IMH=z
Pange 6.0 Y 1 Flar e
MHfzet Pange 1 ns
Label DATA  [ECLOCK Oe | ay
Coupting Peference

Stare Mode [ MNormal 1 Aliaz Te:t [{SEYVEREN
JEL Enabled 1

Auto Scsle EGEEIER Enablad Auto Srale
Trigger

t Pefer to State Trigger Menus

Mode [ State OnlL ] tor Hszigrment sncd Seguence

Auto Scale [EERIEEEE

Store Mode [RERCYEEE
Coupling CdcIfl 1:1 1

Figure 9-28. STATUS Configuration Menu
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Figure 9-30. DISPLAY Configuration and Mimmum input Test Waveform
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9-18. THRESHOLD ACCURACY TEST (54200D Only)
Specifications: +2.5% 120 mV.

Equipment Required:

DG BUPPlY L e e e e HP Model 6111A
Pulse Generalor ... ... e e e e HP Model 8161A
Product Support Kit ... ... . e e HP Part No. 54200-69501
500 Termination (Qty 2} ........ e e e e e e HP Model 10100C
BNC Tee . ... . i e e e e e e e HP Part No. 1250-0781
BNC Cable, B-inch ... e e HP Model 10502A
BNC Cable, 48-inch (Qty 4) . ... ... .. o i i i HP Model 10503A
BNC{f)-to-Dual Banana Adapter ................. e HP Part No. 1251-2277

Equipment Setup:

8161A 6111A
Period {PER): 100 ns Output: +4.3 V
B Output
Width (WID): 50 ns

Leading Edge (LEE}: 1.3 ns
Trailing Edge (TRE}: 1.3 ns

High Level ({HIL): 5.00 v
Low Level (LOL}: oV
Delay (DEL}: 0 ns

Procedure:

—

. Configure the STATUS Configuration menu as shown In figure 9-31.

2. In the SYSTEM Peripherals menu select Rear Panel BNC: [Pulse On State Sequence True],

3. Conhgure the TRIGGER State / Define [Assignment] menu as shown in figure 9-32.

4. Configure the TRIGGER State / Define [Sequence] menu as shown in figure 9-21.

5. Connect a BNC(f}-to-dual banana adapter and BNC tee to the DC Supply. Connect a BNC
cable from the DC Supply BNC tee to the Channel 1 input of the 54200D. Connact another
BNC cable from the DC Supply BNC tee to the "DATA" input on the State Board Test fixture, HP
Part No. 54200-63801 {part of Product Support kit).

6. Connect POD 0 to the State Board Test fixture.

7. Connect a BNC tee to the BNC labeled "CLOCK" on the State Board Test fixture.

8. Connect a BNC cable from the "B" output of the pulse generator to the "CLOCK" BNC tee, and

a short BNC cable from the "CLOCK" BNC tee to Channel 2 input of the 54200D through a 500

termination.
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9. Connect a BNC cable from the rear panel BNC of the 54200D to the front panel EXT TRIG input
of the 54200D through a 500 termination

10. Configure the display as shown in figure 9-33. The waveforms should appear similar to those
shown in figure 9-33.

11. Decrease the output of the DC Supply in 0 01 volt steps until the "STATE TRIG" waveform
begins to drop pulses.

12. Increase the output of the DC Supply until the "STATE TRIG" pulses reappear as shown in
figure 8-33. The DC Supply should read =3.78 V and £4.22 V.

13. Change the output level of the DC Supply to +4.3.

14. Reconfigure the menu shown in figure 9-21 with "Occurrences of [ b ]". Disconnect POD 0
and connect POD 1. Repeat steps 10 through 13.

15. Reconfigure the menu shown in figure 9-21 with "Cccurrences of [ ¢ ]". Disconnect POD 1
and connect POD 2. Repeat steps 10 through 12.

16. Reconfigure the "B" output of the pulse generator as follows:

High Level (HIL): OV
Low Level (LOL). -5.00V

17. Change the output level of the DC Supply to -4.3 V.

18. Reconfigure the menu shown in figure 9-31 Channel 1 and Channel 2 offset to -2.5 V.

19. Disconnect POD 2 and connect POD 0.

20. Reconfigure the menu in figure 9-21 with "Occurrences of [ a ]".

21. Reconfigure the menu in figure 9-32 with thresholds of -40 V.

22. The "STATE TRIG" pulses should be missing on the display.

23. Increase (mare positive) the output level of the DC Supply in 0.01 volt steps until the "STATE
TRIG" waveform appears as shown in figure 9-33. The DC Supply should read < -3.78 V and 2
-4.22 V,

24. Change the output level of the DC Supply t0 -4.3 V.

25. Reconfigure the menu in figure 9-21 with “Occurrences of [ b ]'. Replace POD O with POD 1
and repeat steps 22 through 24.

26. Reconfigure the menu in figure 9-21 with "Occurrences of [ ¢ |". Replace POD 1 with POD 2
and repeat steps 22 and 23.
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Figure 9-33 DISPLAY Configuration and Threshold Test Waveforms




Table 9-2. Model 54200A/D Performance Test Record

Model 54200A/D - Performance Tests

TEST LIMITS MEASURED
9-7. VMIN YMAX
DC OFFSET 0.99 ¥V to 1.01 V CH.1
ACCURACY CH.2

-0.99 V¥ to -1.01 V CH.1
CH.Z
-0.94 V to -1.06 V CH.1
CH.2
0.94 V to L.06 V CH.1
CH.?2
9-8. VMIN VMAX
VOLTAGE 85 mv to 115 mv CH.1
MEASUREMENT CH.2
ACCURACY
-85 mv to -115 mv CH.1
CH.2
-4,23 V to -H.77 V¥V CH.1
CH.2
4.23 V¥ to 5.77 ¥ CH.1
CH.2
9-9,
BANDWIDTH RF Voltmeter
{-3dB} VRMS @ 200 kHz CH.1
CH.2
Limit EXT.
VRMS * 0,707 =
9-10.
TRANSITION £7 ns RISE CH.1
TIME CH.Z
EXT.
£7 ns FALL CH.1
CH.2
EXT.
9-11.
TIME
MEASUREMENT 98 ns to 102 ns
ACCURALY
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Table 9-2. Model 54200A(D Performance Test Record

TEST LIMITS MEASURED
0-12.
TRIGGER (ANALOG) 877 mvV to 923 mv
LEVEL ACCURACY
-877 mV to -923 my
-832 mV to -968 mv
832 mV to 968 mV
9-13.
TRIGGER PASS FAIL
SENSITIVITY 250 mV to 500 mV
9-14.
SETUP TIME £20 ns PODO
(54200D) POD1
POD2
9-15.
HOLD TIME <0 ns PODO
(54200D) POD1
POD2
9-16. +WIDTH  -WIDTH
CLOCK PULSE £20 ns PODO
WIDTH POD1
(542000) POD2
9-17.
CLOCK REPETITION 225 MHz PODO
RATE POD1
(54200D) POD2
9-18.
MINIMUM INPUT £0.60 V PODO
{54200D) POD1
POD2
9-19.
THRESHOLD 3.78 V to 4.22 V PODO
ACCURACY POD1
(54200D) POD2
-3.78 V to -4.22 V PODO
POD1
POD2
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SECTION 10
ADJUSTMENTS
10-1. INTRODUCTION

This section contains adjustment procedures for the power supply, display driver, analog, and state
trigger board. Included in this section is a table of Recommended Test Equipment (table 10-1).

10-2. CALIBRATION INTERVAL

There 15 no recommended calibration interval. Adjustment needs are defined by the pass/fail
status of resident self-tests and calibration routines. A failure of a SYSTEM menu self-test should
be followed by resident SYSTEM menu calibration routines 0 and 6. The self-tests should then be
re-selected to check whether the self-calibration routines corrected the error. Repeated failure of a
self-test, or failure of a sell-calibration routine may dictate the need of a particular hardware
adjiustment. Refer to table 12-2 in Section 12 for approprate adjustments,

Certain adjustments should be checked after a repair has been made. Refer to table 12-1 for
adjustments needed for a parficular board repair. Performance tests that may be affected by these
adjustments are also listed in table 12-1.

Always end the adjustment session with SYSTEM menu calibration routines 0 and 8, and then
perform the SYSTEM menu seif-tests to assure proper operation of the 54200A/D. Although self
tests check for correct functional operation, they do not serve as a performance verification.
Persistent failure of one of the self-tests 1s an indication of a faulty board. In this case refer to the
troubleshooting procedures in this manual along with the Service Software.

FRONT PANEL CALIBRATION. Front panel calibration allows the user to execute automatic gain
and offset calibration for Channel 1, Channel 2 ang Trigger (Channel 1, Channel 2, and External),
and Delay calibrabon. A rear-panel swilch protects the calibration factors from inadvertent
changes. This swilch must be set to the unprotected position before executing automatic
calibration. Error message "Cal RAM Write Protected" will be displayed if calibration is attempted
with the switch in the protected position.

Calibration O calibrates gain and offset for Channel 1, Channel 2, and all trigger paths. Individual
gain and offset calibration for a channel or trigger may be executed by choosing 1, 2, 3, 4, or 5.
Calibration 6 calibrates delay and calibration 7, 8, and 9 set default calibration factors. A normal
calibrabon would require calibrations 0 and 6 to be executed. Cahbralions 7, 8, and 2 are used for
factory setup or would be used after a major repair to the instrument for initial setup procedures.

Calibration 0 takes about one minute to execute. To initiate this or any other calibration, move the
blinking field cursor to the Execute Calibration field and enter the appropriate number from the
numeric key pad. Follow the directions on screen and watch the status line at the end of the
calibration to see if the instrument calibrated successfully.

Calibration 6 executes in about 20 seconds. Enter the number 6 from the numeric keypad and
follow the directions printed on screen.

Any calibration features that require connecting the rear panel BNC to a front panel BNC do not
require the signal be terminated with 50 ohms.
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WARNING

Read the safety summary at the front of this manual before performing
adjustment procedures.

{:SAUTION §

The adjustments are performed with the top, hoftom, and side covers
removed. Use care to avoid shorting or damaging internal parts of the
mstrument

10-3. EQUIPMENT REQUIRED

Table 10-1 Iists the equipment required to adjust the 54200A/D. Other equipment may be
substituted if it meets or exceeds the critical specifications given in table 10-1.

Table 10-1. Recommended Test Equipment

RECOMMENDED

INSTRUMENT CRITICAL SPECIFICATIONS MODEL
Desktop Controller HP 9826/36-Compatible BASIC 2.0 HP 9826/36

Cperating System
HP-IB Interface

Digital Voltmeter Accuracy: £0.5% HP 500568

50 Qhm Termination Accuracy: =1% HP 10100C

Function Generator 1 mHz to 50 MHz HP 811i6A
Product Support Kit No substitute HP Part No.
54200-69501
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10-4. POWER SUPPLY ADJUSTMENT

Description:

This procedure adjusts the -5.2V supply to exactly -5.2 volts and checks all aother power supply
voltages to ensure they are within limits. These limits apply for any combination of line voltage
and instrument board sets

Equipment Required:

Digital Voltmeter .. ... . HP Modei S005B
Equipment Setup:

Set HP5005B Mode to DC Volts.

Procedure:

1. Disconnect the 54200A/D power cord and remove top cover.

2. Connect voltmeler leads to ground and -52V on the LV board test connector ATTP2 {figure
10-1).

3. Apply power to the 54200A/D.

p-%

. Adjust VOLT ADJ (A1R34} until the measured voltage reads -5.2 0.1 volt (figure 10-1).

5. Check each of the remaining supplies to make sure they are within the following fimits;

SUPPLY LIMITS
+5Y +4.75 t0 +5.25V
+15V +14.25 to +15.75V
-12v -11.4 to -12.6V
-2.4V -2.16 to -2.75V
-5y -5.10 to -5.30V

6. Disconnect the 54200A/D power cord.
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10-4. POWER SUPPLY ADJUSTMENT (Continued)

- e _ [* I - | T s -
i e e e S R kel

s

VOLT ADJ
A1R34

AITP2

2 ;g
,.
3

Figure 10-1 Power Supply Adjustment.
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10-5. DISPLAY SYSTEM ADJUSTMENT

Description:

This procedure is in two parts; yoke and display driver. The Yoke Adjustment Procedure must be
performed if any part of the Display System 1s replaced {CRT, display driver, or yoke} or if a display
cannot be aligned en the CRT screen using the Display Driver Adjustment Procedure. If the Ycke
Adjustment Procedure is performed, the Display Driver Adjustment must then be performed. The
Display Driver Adjusiment Procedure can be a stand-alone adjustment, however, the Yoke
Adjustment Procedure cannot.

Note

it is recommended the fest pattern be used and the Display Driver
Adjustments be optimized if necessary to determine the need for the
Yoke Adjustment,

It is good practice to discharge the CRT before beginning.

10-5a. YOKE ADJUSTMENT PROCEDURE:

Equipment Required:

None

Procedure:

1. Disconnect power from the 54200A/D.

2. Remuove the top cover,

3 Remove the two yoke connectors.

4, Insure that the yoke is firmly pressed against the flange of the CRT. If not, loosen the yoke
neck screw that attaches the yoke to the CRT and slide the yoke aganst the CRT Gently
tighten the screw until firm.

5. While holding a flexible straight edge from the lower-left corner to the upper-right corner of the
CRT (facing the CRT), make a mark about one inch long with a water soluble felt pen across the

center of the CRT (figure 10-2).

8. Repeat the above step for the upper-left corner and the lower-nght cormer forming an "X" in the
center of the CRT (figure 10-2}.
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10-6

———— FRONT OF CRT

/

N\

@ '— Jem | owinchy
h n TACTUAL SIZE

Figure 10-2. Yoke Centering Adjustment.
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10-5. DISPLAY SYSTEM ADJUSTMENT (Continued)

7. Adust BRIGHTNESS control pot to minimum (full ¢ounter-clockwise). See figure 10-3 for the
display adjustment locations.

8. Apply power and turn ON the 54200A/D.
9. Adjust BRIGHTNESS control pot until a dot appears on the CRT.

10. The dot should appear within a 0.3 ¢m {1/8 inch) radius of the intersection of the two lines. If
this does not occur, align the dot using the centering rings on the yoke. See figure 10-2,

11. Turn OFF the 54200A/D and clean the CRT screen with mild soap and water
12, Reconnect the two yoke connectors from the display driver,

13. Perform the Display Driver Adjustment Procedure.

Display Driver Board

VERT
PHASE  HOR HOLD LINEARITY  WIDTH INPUT  BRIGHTNESS FOCuUs
8
oponnanon
00000000
1

HALF -BRIGHT

HEIGHT

I

tAdjustment access on the circuit side)

Figure 10-3. Dispiay Adjustment Locations.
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10-5. DISPLAY SYSTEM ADJUSTMENT (Continued)

10-5b. DISPLAY DRIVER ADJUSTMENT PROCEDURE:

Equipment Required:

HP Series 200 Desktop Controller . .. .. ... ... . ... . . . e, HP Model 982679836
54200A/D Service Software .. ....... .. L e HP Part No. 54200-12001

{Part of Product Support Kit, HP Part No. 54200-69501)

HP-IB Cable . .. e HP Model 10833A/B/C

Equipment Setup:

Connect the 54200A/D HP-IB port ta the HP 9826/9836 via the HP-IB cable.

Procedure:

1.

2,

Disconnect power from the 54200A/D and remove the tap cover,

Remove the two screws that attach the handle and the left side cover to the frame. Remaove
the side cover.

. Set the 54200A/D power an.

. Insert Service Software 5-1/4" disc into Series 200 Controller.

a) If BASIC operating system is resident in Sernes 200 ROM, switch controller power off,
then on again. Service Software will automatically load.

b) If BASIC operating system n not resident in Series 200 ROM, boot the system from
floppy disc. Then insert the Service software into the right disc drive and type LOAD
"AUTOST".

. Press the RUN key on the controller and follow the instructions displayed on the controller

screen.

. Activate the Grid Adjustment Pattern shown in figure 10-4 by pressing the "Disp Adj" softkey on

the controller.

. Adjust the BRIGHTNESS control pot until the Grid Adjustment Pattern is visible. See figure 10-3

for the display adjustment locations.

. Adjust the HEIGHT and VERT PHASE {position) untl the test Test Pattern fills the screen

vertically {figure 10-3}.

. Adjust HORIZ LINEARITY until the width of each square is the same.
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10-5. DISPLAY SYSTEM ADJUSTMENT (Continued)

10. Adjust HORIZ WIDTH until the total picture width is the same as the width of the outer
boundary marks given in figure 10-4. Note that the outer edges of the display may NOT align
with the outer boundary marks.

Note

The adjustments in steps 9 and 10 mteract. Therefore, retteration of
these two steps may be necessary for best resuilts

11. Now adjust the horizontal position by rotating the centering rings on the yoke, Adjust the
rings for horizontal movement while mimimizing the the vertical movement of the display. The
left and right edges should NOW align with the outer boundary marks descrnibed in the previous
step.

12. Adjust VERT PHASE to vertically align the Test Pattern. This should only require minor
adjustment. See figure 10-4 for this measurement.

} 144mm +2mm |
[ I
GRID ADJUSTMENT PATTERN
46mm
+2mm
9Z2mm
t2mm 1

Press 'NEXT' key for intensity adjustment

fe——72mm 2mm———]

Firgure 10-4. Grid Adjustment Pattern
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10-5. DISPLAY SYSTEM ADJUSTMENT (Continued)

13.

14.

15.

16.

17.

Activate the Intensity Adst Pattern as shown in iigure 10-5 by pressing the NEXT key on the
54200A/D.

Set the CRT intensity in the "INTENSITY ADJUST" area of the lest pattern to a comfortable
level. However, if a photometer is available, adjust the BRIGHTNESS control unlil the reading
of the Full Bright area is 3% to 41 fool-lamberts, and adjust the HALF BRIGHT control untii the
reading of the Half Brnight area is 19 to 21 feot-lamberts,

Adjust FOCUS control to achieve the best display in the area of the test paltern labeled "Focus
Area”.

Verify that the area of the test pattern labeled "Blinking Cursor” does contain a blinking
rectangular cursor flashing several times per second. [f there are two different video levels put
no flashing, the CPU board is defective. If there is no difference in video levels, the display
board is defective.

The HOR HOLD adjustment has been pre-adjusted by the manufacturer and should not need
to be changed.

Press RUN/STOP key to exit

Focus Area Blinking Cursor > |}
{****kk}
Half Bright Full Bright

19-21 FL INTENSITY ADJUST  39-41 FL 133-140 CD/SQM
65-72 CD/SQM

Figure 10-5. Intensrty Adjust Paltern
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10-6. ANALOG BOARD ADJUSTMENTS

Description:

The following Analog Board procedures adjust: analog amplifiers for proper differential balance
(BALANCE ADJUSTMENT), input altenuator compensaton for best square wave response (INPUT
COMPENSATION ADJUSTMENTS). analog tngger generator for proper sensitivity {TRIGGER
SENSITIVITY ADJUSTMENT), and trigger amplfier for proper differential balance (TRIGGER
BALANCE ADJUSTMENT).

10-6a. BALANCE ADJUSTMENT PROCEDURE:

Equipment Required:

None

Procedure:

1. Set the 54200A/D rear-panel Cal switch in the unprotected position (down).

2. Remove the bottom cover and disconnect all nputs.

3. In SYSTEM Calibrahon menu, select and execute DEFAULT GAIN (7); when DEFAULT GAIN has
finished, execute DEFAULT OFFSET (8).

4. Configure the STATUS Configuration menu as shown n figure 10-6.

Statuz e Btstuz: He Tragger Fouwndoooo__
Talb oLy
Oata Filter Setup Label RSN
Lhznnel Timebzza
Input 1 Tnput & Sampluing @ L 0D [MH=
FPange EEK Mode Auto ~
Dffzet Y. dug v Fange
Lahel Oelsy

[ ] :
Couplirg £ 1:11 Peference [VERTEYSEN
Stare lode [NEEAEETER K arw; 1 Alia:s Te:t EHECHERIE
Auta Scale [IECSIEEEER [ EEEEEER Huto =cale [IEEISEERE

Trigger

b Pefer to State Trogger Menwz

Mode [1 Analog Only j] for Azzignment smd Sequence
futo Sczle [ISEECTEEEE

Aralog Source [

Lz =1 Store [Mode [NEETEEEVEEE
Fange Coupling [ 1:1 1
Lahel

Figure 10-6. 54200A/D Configutation
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Adjustments .

10-6. ANALOG BOARD ADJUSTMENTS (Continued)

5. Display Chan 1 and note position trace on screen. Now set CHAN Range to 16 V and note
trace position. Adjust CH1-3.9V BAL {higure 10-7) while switching between the 16-V range and
the 40.V range. The voltage shift on the 40-V range should be equal and opposite to the
voltage shift on the 16-V range when adjusted correctly. Do not offsef more than 4 V.

6. Repeal step 5 for Chan 2 using CH2-3.9V BAL adjustment.

7. Repeal step 5 for TRIG using the EXT TRIG input and CHT-3.9V BAL adjustment.

8. Select SYSTEM Calibration menu. Execule ALL GAIN AND OFFSET (0) Wait untl the gain
and offset auto calibration has fimnished.

9. Set the 54200A/D rear-panel Cal switch to the Prolecied position (up).

LA, |
URSTIERIETATE . MR oinseen

) R T

GHZ 3.9V BAL

TSENS

CHT 3.9v BAL
CH1 39V BAL

TLYLBAL

CH1 comMpP

CH2 ComP

CH3 COMP

Frgure 10-7. Analog Board Adjustment Locations. .
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Adjustments

10-6. ANALOG BOARD ADJUSTMENTS (Continued)

10-6b. INPUT COMPENSATION ADJUSTMENTS:

Note

The following procedure adjusts the input compensation of the
attenuators, however, these adjustments DO NOT usually drift. It is
recommended the input compensation be checked prior to adiustment
to determine i adjustment is pecessaty I input compensation
adjustment 18 not  required, proceed 1o "Trigger Sensitivity
Adjustment”,

Equipment Required:

FURCHON GeNErator . v v h et e i maa s s e ie et inanin s iaaaane s HP Model 8118A
Product Support Kit .. ... . o e HP Part No. 54200-69501

Equipment Setup:

Set HP8116A output to 10-kHz square wave, 3 Vp-p, 0 V offset.

Procedure:

1.

Set the 54200A/D power OFF and remove the Analog Board Assembly (Ad). Refer to Analog
Beard Removal in Section 12.

. Install the Analog Assembly Extender Board and Analog Assembly Suppott Brackets from the

Product Support Kit into the 54200A/D; then reinstall Analog Board Assembly.

. Set the 54200A/D power ON.
. Configure the STATUS Configuration menu as shown in figure 10-8.
. Display Trig and specify Chan 1 as the tnigger source.

. Connect the function generator output to 54200A/D INPUT 1 BNC and adjust the CH1 COMP

adjustment for maximum square wave flatness using an insulated adjustment tool (igure 10-7).

. Repeat steps 5 and 6 for 54200A/D INPUT 2 and EXT TRIG BNCs by adjusting CH2 COMP and

CH3 COMP respectively. Specify the selected input as the trigger source in each case.

. Set the 54200A/D power to OFF.

. Remove extender board and supports and reinstall the Analog Assembly into the mainirame.
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AR [ Conf i qurat ion ]| Status: Hoquiriag Frame O00GE_
TrLE OHLY
Dsts Filter [NENEEEEE Setup Libel |
hannel Timehzaze
Sampling @ 5,03 INH=
Pange IMade { Auto ]
Iffzemt F'amge
Lsbel Delan
Coupling Peterence [N eEREETSEN
Store llode Hliaz Te:zt [{SEEEEN
Futo Scale Huto Scale [HIEESTEEEE
Trigger

2 to Stste Trigger Menuz
Hiz tgrnent and Sequence

Huto Scale [EGECIEEEEE
Store Mode [IEEEEYEER

Coupling [ac]l 1:1 1

Frgure 10-8. 54200A/D Configuration
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Adjustments

10-6. ANALOG BOARD ADJUSTMENTS (Continued)
10-6¢. TRIGGER SENSITIVITY ADJUSTMENT:
Equipment Required:

Function Generator . ............ ... e e e e e . HP Model 8116A
500 Termination ........... o e e e e HP Model 10100C

Equipment Setup:

Set HP8116A output to 1-kHz sine wave, 5 Vp-p, 0 V offset.

Procedure:

1. Configure the STATUS Configuration menu as shown in figure 10-9.

2. Connect the function generator output to the 542C0A/D External Trigger Input (Ch 3) through
the 500 termination

3. Display the TRIG channei.

4. The Inggered waveform should appear similar to figure 10-10. If the waveform is not triggered,
then turn TSEN (iigure 10-7) completely clockwise. Naw adjust TLVLBAL until a triggered
waveform is displayed.

5. Move the X cursor to the Tx=0 0 s position.

6. While viewing the value of Vx on the dispiay, change the trigger siope to -Slope.

7. Alternate between -Sfope and +Slope for each small adjustment of TSENS, noting the difference
in the value of Vx.

8. TSENS should be adjusted until the difference in the Vx value {Vx[+Slope] minus [-Slope]} is
375 mV 125 mV,
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10-16

EXERITENN [ Conf igurat i on | Statuz: Mo Trigger Found______
THLE Ol
Setup Lahel [T

Osta Filter [ (n ]

Channel Timehaze
Input 2 Sampling @ 10.0 MH=

Pangz Mode
ffzer Pange
Lahel [ ] De |3y

Peference

]
Coupling L 1:1 ] 1:1
Store lMaode [IEHSEYIN [ 16 1
Huto Scale [[EEEICEEE NEELNEEER)

Alizz Test [MSEIEERR
Huto 2cale [NIESCTEN

Trigger

Made

t Fafer to State Trigoer lenus:
for Az:zignment and Sequence

Auta Sczle (ISR
] Store lede [4 1
Coupling Lac Il 1:1 1

Figure 10-9 54200A/D Configuration

Trigger GHRETEEEM Statuz: Hoguiring Frame 00201_
THLE D1l
Auto Scale I=SENIEEIEE
L

Source [ETISIENN

Le el Store Mode [N

Farge Caup Ling [ 1:1 ]
raph 00 il du .00 v 10,8 p= di, -0 09

I Trig

Figure 10-10. Trigger Sensitivity Waveform
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Adjustments

10-6. ANALOG BOARD ADJUSTMENTS (Continued)

10-6d. TRIGGER BALANCE ADJUSTNENT:

Equipment Required:

Function Generalor ... ... ... v iviinn v e et e HP Model 8116A
50¢ Termination ......... ... ... ... .... et eneiaaeieeee... HP Model 10100C

Equipment Setup:
Set HP8116A output to 1-kHz sine wave, 5 Vp-p, O V offsel.
Procedure:

1. Configure the STATUS Configurahon menu as shown in tigure 10-8. Set the 54200A/D display
{o single-graph with a grid format using the DISPLAY menu.

2. Connect the function generater output to the 54200A/D External Trigger input (Ch 3) through
the 500 termination,

3. Display the TRIG channel. The triggered waveform should appear similar to figure 10-10.

4. While switching trigger slope between +Slope and -Slope, adjust TLVLBAL (figure 10-7) until the
vertical trace shift is centered about the center horizontal graticute,
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10-7. STATE TRIGGER BOARD ADJUSTMENT (54200D Only)

Description:

This procedure adjusts the State Trigger Board clock circuitry far proper phase and delay to ensure
compliance with setup and hold specifications.

Equipment Required:

Funclion Generator . .. ... . . it e e e e e .. HP Model 8116A
10:1 Divicler Probes (Qy. 2, supphed with 54200A/0} .. ... ... v en ot HP Model 10017A
500 Termination .. ... ... ... .. .. ... i e . HP Model 10100C
Product Support Kit .. .......... ... ... Lo HP Part No. 54200-69501

Equipment Setup:

Set HP8116A output to 100-kHz square wave, O to +5 V, 0 V offset.
Procedure:

1. Configure the STATUS Configuration menu as shown in figure 10-11,
2. Configure the TRIG State Assignment menu as shown in figure 10-12,
3. Ensure STATUS Measurement menu is set to Standard Mode

4, Connect POD 0 to the State Board Test Fixture, HF Part No. 54200-63801 (part of Product
Support Kit).

5. Connect a 50q terminator to the CLK BNC on the State Board Test Fixture; connect a BNC
cabte from the terminator to the output of the the function generator.

6. Connect the 10:1 divider probes to the State Trigger Board test points as follows (refer to figure
10-13):

ABTP2 to 54200D INPUT 1
A8TP1 to 54200D INPUT 2

The display should appear similar to figure 10-14. If the triggered waveforms do not appear,
adjust the 54200A/D tnigger level.

7. Select front panel measurement DELAY 2 to 1.

8. Adjust ABR20 {figure 10-13) until the leading edge of ICK (A8TP2) is delayed 42 to 43 ns from
the leading edge of MCK (A8TP1).

9. Move the 542000 Input 2 probe from ABTP1 o ASTP3, The display should appear similar to
figure 10-15, Adjust ABR28 until the DELAY measurement fraom 2 to 1 is approximately zero

seconds (+1 ns).
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EAEMTEN [ Contigurat ion ]| Statuz e Trugger Fourd_____
THLE OriLy
Data Fulter [T Setup Label R
Channei Timebaze
Tnput 1 Input & Sanpling @ 200 MH=

Pange Made [ Rute ]
Uffeet Pange
Lshel I Delzy i

Coupling IS (WEFE (B NEEE] | Peference
Store Mode [EEETEYEER Aliaz Te:t [QCEYEEN
Futo Sczle EENNEEEE TSR Futo Sczle [NTETSTYEER

Cger

-

v Pefer to State Trigger PMenu:z
for Hzzignment and Sequence

finzlog Source Auto Scole
Le el ENEITTE] Store Mode
Farge A0 Coupling [dc) [IA:1 1
e,

Figure 10-11. 54200D Status Configuration

Trogger EEEXCHNNN] -- . Statuz: HAcguir ing Frame Q2026
TaLl Oy
Definez [ISEENGIUEA Trigger Mode
Clac!
L
State Moce (NNCRCENEN] - [BSNM] ---------
Pod 2 Fod | Pod O
Multiple ing
g ......B8 ..., B8 .....08
Lsbel Poi
[+] L

Figure 10-12. 542000 State Trigger Assignment Configuration
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ABR2B  ABTP3 ABTP2  ABTP1 ABR20
BCK ICK MCK

Figure 10-13. State Trigger Board Adjustment Locations
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________________________________ Statusy Acquiring Frame 0OOT3_
TALY Ly
Delay @ to = 42.532 n:
Cir aph 200wV -1.38 v 20,8 nz-d -1688.9 n

I Chan © ]

l

\ - — —
RN Chan 2 ] -

l -

. §—

Figure 10-14. ASTP2 to ABTP! Delay Waveform

________________________________ Statuz: Fcguirong Frame 001742
THLE oriLy
Delsy @ to @ = -837.0 p:
raph 200 mv. di. -l.3B W 200 n:do -100.0 n
I Chan | ] .
1
i e
. —— J_l""_,-'——-—t——-—._,—l-—.
Ul’

Figure 10-15. ABTP3 te ABTP2 Delay Waveform
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SECTION 11
REPLACEABLE PARTS

11-1. INTRODUCTION

This section contains information for ordering parts Table 11-1 lists abbreviations used in the
parts lists. Table 11-2 lists all replaceable parts in reference designator order. Table 11-3 contains
the names and addresses that correspond to the manufacturer code numbers. Figure 11-1 shows
the mainframe parts locations.

11-2. ABBREVIATIONS

Tabfe 11-1 lists abbreviations used in the parts lists, the schemalics, and throughout this manual.

The abbreviations in the parts list are always capital letters. However, in other parts of the manual
abbrewiations may be used with both lowercase and uppercase letters.

11-3. REPLACEABLE PARTS LIST

Table 11-2 is the hst of replaceable parts and is organized as follows:
a. Elecincal assemblies in alphanumernical order by reference designation.
b. Chassis-mounted parts in alphanumerical order by reference designation.

c. Electrical assermblies and therr components In  alphanumerical order by reference
designation.

The infarmation given for each part consists of the following:
a. Reference designatian,
b. Hewlett-Packard part number,
¢. Part number Check Digit (CD).

d. Total guantity (QTY) in instrument {(or on assembly). The total guantity is given only once at
the first appearance of the part number in the list.

e. Description of part.

—

Typical manufacturer of part in an identifying five-digit code
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11-4. ORDERING INFORMATION

To arder a part listed in the matenal lists, quote the Hewleltt-Packard part number, indicate the
quantity desired, and address the order lo the nearest Hewlett-Packard Sales/Service Office.

To order a part that is not listed in the matenal lists, include the instrument model number,

nstrument serial number, a description of the part {including its function}, and the number of parts
required. Address the order to the nearest Hewlett-Packard Sales/Service Office.

11-5. DIRECT MAIL ORDER SYSTEM

Within the USA, Hewlett-Packard can supply parts through a direct mail order system. Advantages
of using this system are

a. Direct ordering and shipment from the Hewlett-Packard Parts Center in Mountain View,
Califorma.

b. No maximum or minimum on any mail order (there 1s a munimum order amount for parts
ordered through a local Hewlett-Packard office when the orders require billing and invoicing).

c. Prepaid transportation (there is a small handling charge for each order).
d. Noinvoices.
To provide these advantages, a check or money order must accompany each order.

Mait order forms and specific ordering information are available through your local Hewletl-Packard
office. Addresses and phone numbers are located at the back of this manual.
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Table 11-1 Reference Designators and Abbreviations.

Model 54200A/D - Replaceable Parts

REFERENGE DESIGNATORS

= assembly F = fuss MP = mechanal part u = integrated circut
= motar FL = filter P = plug v = yacuum, tube, neon
BT = battery IC = integrated cwcuit Q = tranmstar huylb, photocell elc
c = capasier J = jack R = resistor VR = voltage reguiator
CcP = coupler K = relay BT = thermizinr w = cable
[4:} = dicde L = ndietar S = switch X = socket
DL = delay line LS = lowd spaaker T = transformer Y = crystal
oS = dewice signaling {lamg) M = meter TB = terminal board 4 = tuned zawity network
E = mist glecironic part ME = MIcrephone TP = tent puint
ABBREVIATIONS
A = amperes H = henries N/O = narmally apen RMQ = rack meunt only
AFC = automaln: frequency HDW = hardware NOM = nominil AMS = root-mean square
control
AMPL = amplfier HEX = heragonal NPO = negativg posibive zero AwvY = rewerse working
HG = Mercury Izero temperature voltage
BFQ = beat frequency ascillator HR = hour{z) corfficient)
BECU = berylhum copper HZ = hertz NPN = pegative-positive- 5.8 = slow .blaw
BH = hindder head neqative SCR = screw
BR = bandpass IF = intarmadiate frey NRFR = nat rezommended for SE = selemum
BRS = brass IMFG = irnpregnaterd tiekd 1eplacement SECT = rection|s)
BWC = hackward wave oscillater  INCD = Incandescent NSR = nat separately SEMICON = semiconduntor
INCL = Inclurde|s) replaceable b | = silicon
cow = counter—ilack wise INS = insulatinied) SIL = silver
GER = CRPAINIG INT = internal [¢]z11] = order by descnption SL = shrle
CMO = cabinet mount chly K OH = oval hezad sPG = spring
COEF = coafioient = kile=1000 ox = paide SPL = spscial
COM = noinman LH 58T = stanless steel
COMP = Lompasiiian LIN = left hand SR = spht rmg
GCOMPL = complete LK WASH = linear taper P = peak STL = steel
CONN = connector LOG = luck washer PC = printed cicut
CP = cafmium plate LPF = loganthmic taper PF = |:|\:a:|larav:ls=1EI’I’g TA = tantalum
GRT = cathnde-ray tuhe = low pass hiter faradz D = tirne delay
W = clockwise M PH BRZ = phasphor bronze TGL = taggle
MEG = mih=1¢" PHL = philbgs THD = thread
DEPC = deposied calbon MET FLM = meg=106 PIY = peak inverse yoltage Tl = titanum
DR =drive MET O% = metal film PNP = posihye-negative- TOL = tolerance
MFR = metalli: anile poalive TRIM = lnimmer
ELECT  =electrolytic MHZ = manutacturer PiC = part of TWT = traveling wave tube
ENCAP = encapsulated MINAT = mega hertr POLY = polystyrene
EXT = ternal MOM = miniature PORC = porcetan u = m\-:r|:=llJ’E
MOS = momentary POS = posihon|s)
F = farads MTG = metal oauie subzhiate POT = putenhiomete) VAR = variable
FH = flat head MY = mounting PP = peak-to-prak vDcw = dr warking volts
FILH = tillister head = 'mylar" PT = point
FXD = fived N PwWY = peak working voltaga wi = with
NiC = nano (1070 w = watls
G =qgiga |1Ug) NE = narmally ¢losed RECT = rectfier wiv = waorking Inverse
GE = germanium NI PL = neon RF = radiy frequency woltege
GL = glass = nickel plate AH = round head or ww = wirewsund
GRD = grounded ar reght hand wiD = without
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T O N o I o O S C/“"P“’ﬁ

MP34  MP12  MP35

MP23

MP11

MP29

H3 MP6& MP3 MP2
MP38 MOLUINTED MF28 MOUNTED MP28 MOUNTED
ON H3 ON MP3 ON MP2

Figure 11-1. Mamnframe Parts Location (Sheet 1 of 3)
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-
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A7
MP27
A2
| P20
Al
MP24
MP25
MPA0

Figure 11-1. Mainframe Parts Location (Sheet 2 of 3)



Model 54200A/D - Replaceable Parts

MpP22 MP18 MP37 Ad

MP30

MP17

MP32

w2

MP33

MP18

Figure 11-1. Mamnframe Parts Location (Sheet 3 of 3)
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Tahle 11-2. Replaceable Parts

Reference HP Part | C oty Description Mir Mfr Part
Designator Number | D Code Number

The tollawing mainframe parts applv only

to 54200A/D Serisl Prefires 2445H
HB £510-0192 |5} 16 £CREW-HACH B-32 I5-IH-LG Lo0 OEC [slule]u]u] OFDER BY DESCRIPTION
H9 £680-0172 1 2 LCREW-MECH 10-32 Z75-IH-LG 100 OEG 213480 Z6BN-N: 77
Hi8 2360-0195 0 4 SCREW-MACH B-32 312-IN-LG PRN-HO-POZI 28480 2360-0195
HP1 d163n-00201 3 1 PANEL-REAR 28480 MHE30-00201
P2 N1630-04102 1 1 REAR DNOR 2A480 n1630-04102
PR3 01630-44101 4 1 COVER REAR FIH 2H&8D M620-44101
MR 4 0163u-04101 o} i TOP COVER ZH480 01630-04101
HPS 15a0-0807 £ i POUCH 28480 1540-0807
HPE BOE0O-9845 2 1 BOTTOM COVER 28480 5060-9%45
[alat:] BB4p-7219 & 1 CAP-5TAP HHDL 28480 5040-7219
HP10 5040-7220 1 1 CAP-STAP HHDL 2H480 5040-7229
HP11 5NEO-8915 7 1 COYER-SIDE PERFORATED 28480 5060-94915
MPZ0 Gnz20-88135 4 4 STRUT-ORNER 28480 020-88 35
HP21 5020-8808 9 1 FRANHE-REAR 2a480 5020-8806
P22 5Nz20-3805 8 1 FRANE-FRONT 28480 H0Z0-8BOS

The follawing mainfreme parts apply only

to 54200A 3erial Frefl= 2511A and beyond

and %4200D Sertal Prefi: 2513A and beyond
HE 0515-1403 2 16 SCREW-MACH H4 + D7 6MM-LG 30 DEG-TORX ZB4RO 0516-14113
HY 0915-1384 5] 2 SCREW-HMACH M5 a4 0. B 10MH-Lz 30 DEG-TORY ZBABOD 1515-1384
H18 DE15-1402 1 4 SCREW-MACH M3 +« D 6 BMM-1G PAH-HD-TORN ZB4H0 0515-1402
HP1 01630-00202 4 1 PANEL-RERR 28480 11630-00202
1Pz DL630-64103 8 1 REAR DOOR 28480 01630-64103
HP3 01630-44102 5 1 COVER REAR FIN 28480 N1630-44102
HF4 01630-04105 4 1 TOP COVER 2B480 01630-04104
HPS 0LE30-84501 z 1 POUCH 28480 N1630-8450¢1
HFE 5N61-944% 0 1 BOTTOH COVER z8480 5061-9445
HP3 S041-6813 4 1 CAP-STRR HHOL ZB480 5041-6819
nPio S041-6827 7 1 CAP-STRP HHODL 28480 h041-6820
HPE1 5061-9915 S 1 COVER-SIDE PERFORATED 28480 5061-9915
HPZD 50L1-983% 0 4 STRUT-CORHER Z8480 5021-581356
MPZ1 5021-5B06 5 i FRAME-REAR 28480 5021-5806
HpPz2 5021-580%9 L] H FAANME-FRONT 28480 5021-5805

The following mainframe parts apply

ta all S4Z0NA/D Serial Prefixes
Al 0LE30-66525 £ 1 POWER SUPFLY BDARD ASSY 284380 01630-66525

X 54200-66501 5 1 HOTHER BOARD ASSY 28480 54200-6E6501

At 54200-69%02 2 1 .FU BOARD ASSY 33430 54200-89502
A4 54200-69509 g 1 HHALOG BORRD ASSY 28480 54200-69509
ns 54200-89510 2 1 RCOUISITION BOARD ASSY 28480 54200-69510
AR 0950-1842 I 1 DISFLRY DHIVER BORRD AYSY 28480 0950-1692
A7 D1E3G-66520 7 1 FEYBORRD BDHRD ASSY 28480 01630-66520
Al 54200-69505 5 1 STATE TRIGGER BOARRD RASSY (542000 COHLY) 284380 54200-69505
Bl 11E0-D42R 9 1 FAN-TERAY 90-CFH 115,230V 50/60-HZ 28480 31160-0428
Hl 0515-0420 I In ¢EPFM-HHEH[NE ASSEMBLY N3 « 0.% GHAR-LG 28480 0518-04120
H2 0515-0641 § 12 -THO-ALG H4 » O 7 10MH-LG PAH-HD oongo DROER BY DESCRIPTION
Hi 0570-1171 7 2 ?[ -SPCL B6-31 _JEA-IH-LG 1NCT 100 oocaa OROER BY¥ DESCAIPTION
H4 0590-1611 2 z HUT-¥HRLD-A 1/2-28-THD .094-IN-THK 28480 0580-1611
HA 0624-N59R 5 4 SCREW-TPGE B-16 . 625-[H-LG PAN-HD-TOR:? 28480 bB24-0598
HA 0BZ4-0520 3 4 “CREW-TFG #i-19 .5-IN-LG PAH-HD-TOR: T10 28480 DbE4-D620
HT NEZ4-ubd4 Z 4 SCREW-TPG A-I2 .5-IN-LG PAN-HD-TORT TLS 28480 0624-0644
HiD 3050-0071 5 1 WASHER-FL ATLC WO B 163-IH-ID 2E4E0 I050-0014
Hil 3050-0003 3 4 WASHER-FLL HH HDO. & . [41-TH-ID Z275-IN-0O| 28180 1050-0003
Hia 3050-0006 6 3 WASHER-SHLOR NO 10 Z-IH-I0O 5-IN-00 28480 3050-0006
HI3 30501015 9 3 WASHER-FL MTLC 1/2 IN _625-1N-1D 2BJB0 1050-1016
H14 0515-1374 4 12 SCREW-HACH M3 A 0 § [OHH-LG pooto ORDER BY CEsCRIPTION
H15 0515-08943% i 13 SCREW-MHEH M4 & 0 7 L2MA-LG 100 DEG Qoooo ORDER B8Y DEZCRIPTION
HiG 0515-1035 ] 4 SCREW-AACH H3 BHH-LG TOR: TIO 00000 ORDER BY DEZCRLIPTION
Ht7 2190-0476 9 2 WASHER-Lk 82 CTSk ExT T HO. 4 . 116-IN-I0| 28480 £190-0476
Lt 9140-0720 | 1 YOKE 28480 9140-0720
HP? 5060-9882 7 1 I.OVER-SIDE 28480 50680-9882
HP8 5060-9802 1 1 STRAP HAWDLE 12 28480 5060-9802
HP12 7101-0694 1 1 BEZEL-FRONT 28480 7101-06394
HP13 5040-7202 9 1 TRIM STRIP-TOP 28480 5040-7202
MP14 5040-7201 a 4 FEET 28480 F04D-7201

See introduction to this section for ardering nfarmalion
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Tatde 11-2. Replaceable Parts (Cont'd)

Reference HP Part | C - Mfr Mfr Part
: Qty Description
Designator Number | D Code Number
MP15 1460-1345 L Z TILT STHMD SST 2B4B0D 1460-1345
MFlb I160-009/ 2 1 FINGER [ARD-FAN 28480 JLE0-0092
MEL? S4200-00ED1 o 1 SHIELD-+EfROARD 28480 S4200-00607
MF18 54Z200-00R02 g 1 SHIELD FOLL-BOTTOM 28480 54200-00602
MP19 S001-0440 1 2 TRIN-SINE 28480 5001-044D
RP23 hud40-7221 2 4 STANOQOFF K PANEL 28480 5040-7221
MP2a Ep41-3170 q 1 SWITCH SHAFT 2480 5041-3170
MPZs 01630-00601 7 1 SHIELD-POWER SUPPLY PLASTIC 28480 GLE30-00601
HP26 5041-2799 1 1 KEY1CAG-LINE 28484 S041-2794
HPZ27 0360-2109 il 1 [ROUNG LUG 28480 0le0-2109
Hr2 BLED-NAES 4 5 RFI STRIP-FIMCERS BE-CU ZINL, PLATED 28480 BLED-04B8
HP29 0403-01793 0 3 BUMPER FOOT-ACH HTG 28480 0403-0179
HMPI0 D1630-01:201 5 1 BRACHET-HOTHER BOARD 28480 Qi630-01201
MP31 NL&3D-D1702 6 1 ERET CO GOE 28480 0l630-01202
HPI2 01630-01203 7 1 BRE.T CTR GDE 2R480 CiE30-01203
MP33 0403-0345 3 m FC ARG GUIDE 28480 0453-0445
MF34 5420G-34302 I 1 LBL IDEMT “4200A {54200R ONLY) 28480 542Nn0-94302
MFP34 54200-94303 4 1 LBL IDENT 542000 (542000 OHLY) PR4AN 54.00-94303
MR35 54200-94301 Z b LABEL-FROMNT 28480 54C00-94301
MP3E 54200-34304 5 1 LABEL-FE YBIMAD 28480 54200-94304
MP37 84200-04107 & 1 SHLD-BOTTON COVER 28480 H4200-04102
HF38 0510-0043 4 2 RETHINER-R[NG E~-R E«T .141-[N-DIA 5TL 28480 0510-0043
HP3a 54200-94305 6 1 LABEL-RERR PAIEL 28480 B4C200-94205
AP 40 Ti21-36549 b 1 LRBEL-WHRNING HYLAR 28480 7121-3659
AP41 Tigl-3002 5 1 LABEL-WARHING 1 Z3-IH-WD A-IN-LC PR 28480 Tla1-400a
V1 2090-00E66 i 1 TUBE-ELECTRON 25480 2090-00686
w1 8120-GBSE 4 1 CABLE ASSY 2-FHODCT GRA-IHT 7 &62-MH-0D £8480 BLZ0-0696
AUS TRALIA/WEW ZEALAND
Wi g120-1521 6 1 CABLE ASSY LBAWG 3-CHNOCT JGK-JKT £B480 BL20-1521
115¢ USACRUADA
131 8120-1692 2 1 CABLE fiSSY 3-tHDCT MGP-JFT 26480 B120-1692
EURDPERN CUNT [NENT
Wt 8120-1703 -] 1 CABLE ASSY 3-CHOCT MGP-JRT 28480 Ble0-1703
UHNITED b INGDOD
()] B120-2296 4 1 CABLE AESY 3-CHOCT GRA-JFT 28480 A120-2296
SWITZERLAND
1) ] #8120-23947 4 1 POWEF CORD SET I-COMD 2-HM-LG 2B480 8120-2957
DEHHARK
wa B120-3755 B 1 FLAT RIBBOM ASSY 16-COHD 12-TH-LG 28480 8120-1785
w3 F120-37134 7 1 FLAT RIBBOM ASSY 14-COND ZB4BRD 8120-1784
4 01630-81301 dq 1 WR-50L BLE ZB4 B D1630-81301
Al (11630-6K525 2 1 POWER 3UPPLY BOARRD ASSENBLY 28480 01620-66525
RiCL N1R0-07931 1 14 CAPACITOR~F«D 1UF+-10% ISYDC TH 56289 150D106-9036A2
AlCd N1B0-07731 ] CAPATITOR-F=D 1UF+-10% I54DC TR 56289 180D10529036H2
RICE f1B0- 2946 9 3 CAPARLITOR-F+0 3I0UF+50-10% I5WDC AL 25480 GIBO-Z948
ALY 01ED-5413 i in CHFACITUR-F-D _DIUF 400vOC 284810 0160-5473
ALCH N1ED-5473 1 CARPARCITOR-F=0 O0OLUF 400DYDC ZB4BN 01E0-5473
RICH 0160-5347 a 3 THPARCITOR-F-D 1. DUF 40DVEC 28480 01BC0-5347
AlC? N1e0-5317 8 CAPACITOR-F D I OUF 400400 cg4sn 0180-5247
A1CA 0140-0180 5 7 CAPACITOR-F+D Z000FF +-Z% l00MDC MICH 2136 DM19F202G03NDWVICR
A1cy N160-5347 B CAPARCITOR-F-D I . 0OUF 400%0C 28480 0160-5217
AICLD 01B0-32.24 8 2 CHPRCTITOR-F4D SBUMIF CnOYOC 28480 01B0-322
/ICL1 nip0-3224 B CAPACITOR-F=0 SEOMF Z6040DC 28480 018BD-3224
AICI2 N1E60-4048 d 1 CRFACITOR-FrD  O22UF +-20% 250¥AC(RNS) o833 PME 271 M 8§22
HIC13 0160-4962 1 1 CAPACITOR-FxD L.OUF 250%0C 28480 N1ED-49E2
AiCl4 1180-0291 3 CAPACITOR-FxD 1UF +-10% 35v0C TH 56089 1500106+«3039A2
AICIS ni40-0180 S CAPACITOR-FAD Z2000PF +-2% 300vDC MICA 72138 DH19FZ02G0300WY ICR
AlCLB n1g0-0z291 3 CAPACITOR-F»D 1UF +-10% I5vDC TA 56289 150D105:3035R2
RICLY D130-0180 5 CAPALCITOR-FaD 20NAPF +-2% 30QvDC HICH 72136 OH19FZ202GOINDWVICR
AlClE D160-5473 1 CAPACITOR-F¥D . 0LlUF 400vOC 28480 01B0-5473
ALCLS 7140-0199 B 1 CAPRCITOR-F&D Z4NPF +-5% I00vDC HICA 72116 DHi1GF241 103000V ICR
ALCZO uig0-0291 3 CAPACITOR-FaD 1UF +-10% ISYOC TR 56289 1500 1059%9035A2
Alcel 0180-0291 3 CAPACITOR-F+D 1UF +-10% 15Y0OC TA 56289 15001054¢9035A2
ALC2Z 0160-5473 1 CAPARCITOR-Fs«D 0OIUF 400VDC 25480 01B0D-5473
AIC23 0140-0180 5 CAPACITOR-F+D 2000PF +-2% 3100YDC HICH 72136 DHiBF20260300WVICR
AlC24 0160-0164 7 3 CARPACITOR-F*D .0J9UF +-10% Z00YDC POLYE 28480 le0d-0154
AL1CIS 0183-2946 =] CAPACTTOR-F D 330UF +5D-10% 35%DC AL 28480 0180-294B
AICT6 0180-2346 9 CAPACITOR~F=D 330UF +506-10% 35vDC AL 28480 11180-2345
Al1CZ7? 01B0-0Q164d 7 CRPHCITOR-F%) .0J9UF +-10% Z00WDEC POLYE 28480 0160-0164
ALC2E nNieo-0164 7 CAPACITOR-F=0 _039UF +-10% 200%0C POLYE 28480 N160-0164

See introduction to {his section for ordering Information




Model 54200A/D-Replaceable Parts

Tahie 11-2 Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mir Part
Designator Number | D Code Number
ALL29 0180-0291 E] CAPACITOR-F 40 1UF +-10% 35¢DC TA S6EBT 150010529035A2
AIC3D 0180-0291 2 CAPACITOR-FxD 1UF +-10% 35vDC TR 56289 1500105x3035A2
A1C31 0180-0291 I CHPACITOR-FD IUF +-10% 35vDC TA 56249 150010548035A2
ALC3z N160-6473 1 CAPACITOR-FD . OIUF 400WDC 28480 0160-5473

ALLCIZ 0160-5473 1 CAPACITOR-F«0O  DIUF 400uwOC CB480 01R0-5473

H1C34 0140-0180 5 CAPRZITOR-FsD Z0DOPF +-2% 3000vDC MICA 716 OM19F202G0301IWVICR
H1C35 0180-0291 3 CAPRLCLITAR-F+D LUF +-10% 35VDC TA 55289 1500105*803%5A2
A136 0140-0189 L] CAPRCITOR-F :D 2000PF +-2% J00vOC AICA 72136 OMAOF2026a3Q0uv 1CR
A1C37 0160-2202 ] 1 CAPACITOR-F <D ?5FF +~5% 300vDC NMICA CB4B0 01B0D-2202

A1C3A 0180-02381 3 CAPACITOR-F =D 1UF +-10% 3I6VOC TA 56ZB9 1500105x9035A2
A1C39 0160-5473 1 CAFACITOR-Fx0 O1UF 400v0OC cB4B0 01i60-5473

H1C40 old4a-0180 5 CAPACITOR-Fa0 20C0FF +-2% 300¥VDC NICA 72136 DMISF202G030NUVICR
ALC41 01B0-9473 1 CAPACITOR-F#0D . QIUF 400VYDC c8480 0160-5473

ALC4Z OlED-5473 1 CAPACITOR-FrD | 01UF 400YDC 28480 0160-5471

AIC43 01RD-0281 3 CAPACITOR-Fx0 1UF +-10% 36YOC TA 56L89 1500105#x9035R2
AIC44 0160-5473 1 CAPACITOR-FxO .DIUF 400yDC cg480 0160-5471%

A1C4% 0180-0.291 3 CAPACITOR-F+0 1UF +-10% 35VDC TA 56289 150D105+9036K2
AlIC4E olan-0ia1 3 CAPACITDR-F+0 1UF +-10% 35vDC TA 552489 150010943075/
AIC47 0180-2046 2 3 CAPARCLITOR-F#D 3300UF +75-10% 6.3%¥DC AL 28480 D1A0-3046

A1C48 Q150-3I046 2 CAPACITOR-F«0 3300UF +75-10% & 3VDC AL 28480 0180-3046

ALC4AS Q180-3In4e < CRPACITOR-F«D I300UF +75-10% 6.3V0OC AL 28480 0180-3046

A1CA1 1308-0006 g 1 DIODE-FW BRDG 400V 1A 18546 VE48

ALCR2 1901-0719 1 2 DIOGE-FWR RECT 400% 1A 3J00NS uq713 MRAS4

ALCR3 1991-0719 1 DICDE-PWR RECT 400Y 2R 300MHS n4a713 MR354

A1CRA 1806-0224 3 L DICCE-FW BRDG 600V 26A ua713 MDRZ506

ALCRS 1801-04a28 5 L OICDE-FUWR RECT ao0Y 750HA DO-:28 28480 1901-0078

A1CRE 190 1-0050 3 ¢ DICDE-SWITCHING B8OV 200MA 2HS DO-35 28480 1901-0050

AICRY 1901-0050 3 DIODE-SWITCHING 80V 200MA 2HS DO-35 28480 1901-0050

RAICRE 1901-0050 3 DIODE-SWITCHING 80V Z0OMA 2NS DO-35 28480 19n11-0050

ALCRS 1901-0050 1 CIQDE-SWITCHING 80% 200HA 2HS 00-35 2B480 1991-0050

HICRIO 1906-0051 4 L DIODE-FUW BROG 100Y 1A cB4B0 1805-0051

ALCRLL 1801-0050 3 DIDOE-SUITCHIMNG B0Y ZOOMA CHS 00-35 JB4B0 18n1-0050

ALCRLZ 1801~0050 3 DIODE-SUITCHING 80y 2unMA ZHS D0-35 £B4BO 1501-0050

ALCRL3 1901-0050 3 DIODE-SUITCHING 80V ZOOHA £HS DO-35 ZE4BO 1961-0050

ALCR14 18901-06560 1 DIDDE-SWITCHING B39Y £O0OHA ZHS DO-25 2B4ED 1851-0050

ALCRLS 1906-0079 6 1 DIODE-FU BRDG 1n0v 1QA 118546 VIL48y

RICRLG 1901-0050 3 DIODE-SWITCHING BDV ZOAMA ZMS DO-25 28480 1801-0050

ALCRLT7 1901-0080 3 DIODE-SWITCHING BOv 200MA ZHS DO-35 L8480 1901-0060

AiCR18 1906-023¢ a L DIODE-CT-AECT 445V 30R 11283 sD-241

ALCA19 1906-0263 1] 1 FFCT WSk 12 28480 1306-0263

A1CRZOD 1906-0262 9 1 RECT USE Z40& 28480 1906-0262

H1D31 1990-0652 a N LED-LAHP ARAAY LUA-INT=2Q0UCD IF=SMA-MAx| 8480 1990-0B652

ALEX 2110-08642 3 L FUSEHILDER 26480 2110-0642

RIFL 2110-0056 3 L FUSE BA 250v NTD 1.25« 25 UL IEC 75915 3120086

A1FL1 9135-0175 6 L FILTER-LINE 28480 913%5-0175

AlH1 01830-23201 3 1 COUPLER-SUW EATH ZB4BO 01830-23201

ALH2 a403-0285 9 1 EMPR FT-ADH HTG 28480 0403-0285

AL1H: u515-0211 B B SCREW-HACH M3 » 0.5 6MH-LGE PANH-HD goooo ORDER BY DESCRIPTION
AlH4 1515-0412 1 1 SCREW-MACH M3 = 0.9 25MAN-LG PAN-HD 00000 ORDER BY DESCRIPTIOH
AtHG 0515-0406 3 4 SCREW-HHCH M3 » 0.8 BMH-LG PAH-HD ooooo ORDER BY DESCRIPTION
RIHG 2190-0005 0 12 WASHER-Lk E+T T HO. 1 116-IH-1ID 28480 21900045

A1HT? 240-0001 5 1 HUT-HE* -U/L¥WR A-32-THD 109-TH-THE oooon OADER BY DESCRIPTIOHN
A1HS 3050-00032 3 1 WASHER-FL MM MO. 6 141-IN-ID .275-IH-0D| 28480 3050-0003

A1LL 9140-0624 1 1 INDUCTOR 2700 10% 7250« H1BLG 28480 9140-0624

AIL2 9100-4192 2 1 TRAHNSFORMER-BALUN 2B4B0 9100-4192

ALMP1 L205-0430 9 4 HEAT SIHNK BDZ2BS 28480 1205-0480

RINP2 2110-0565 El 1 FIMSEHOLDEA CAP 12A HMAY FOR UL =B480 £110-08E5

ALHPI 1205-04490 b} HERT SINK BOZeBS 28480 1205-04%0

ALNP4 1205-0490 9 HERT SIHk ED2ZBS 28480 1205-0450

R1HFS 1600-1330 5 1 4TIFFEHER-PCE 284380 1600-1330

ALNMPE L05-0489 E 2 HEAT SINE B0210S 28480 1205-0489

R1NPY L205-0489 [ HEAT SIME G0O21IBS 28480 1205-0489

R1MFEB 1205-04490 9 HEAT SIHE B022BS 28484 1205-0480

ALHPY |205-0486 3 1 HERT SINK 2g48u 1205-0486

ALlGL LBE4-08.27 1 ¢ TRANSISTOR HPH SI TO-220AB PD=100U 04711 HJE-12D03

ALQe LB54-0827 1 TRAHSISTOR WPH SI TO-Z20AB PO=100UW 04713 HJE-13D09

AIPL 1251-7864 2 1 CONKNECTOR-50 CONTHRCT [MALE) 28480 1251-7864

RIPZ& 1Z51-7826 B 3 CONHECTOR-MALE 28450 1251-782¢

See introduction fo this sectlon for ordering informalion
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Table 11-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mir Part
Designator Number | D Code Number
ALR1 0767-0294 o] 3 FESISTOR 51 1 1% 125W F TC=0+-100 245486 C4-1/B-TD-51R1-F
FAlRE 0757-039q Q RESI=TOR 51 ) % 1254 F TC=0+-10D c4546 C4-1,/B-TO-5IR1-F
ALR3 069R-3G1R 8 1 RESIZTOR 47 5% 2W NO TC=n+-20Q 27167 FR42-2-TOD-47RO-2
ALR4 0757-0367 7 2 RESIZTOR 100k 1% SW F TiU=0e-i00 CB480 0757-0367

ALRS 0157-0367 7 RESISTOR 100% 1% SW F Tu=0¢-100 ZB4EOD 0757-1¥167

A1RE 0757-0059 4 1 REZI=TOR 1M 1% _5W F TC=t+-100] 2B4EOD 07597-1059

HI1R7 N¥57-0409 8 2 RESISTOR £74 1% .1L5W F TC=0+-100 24546 Cd-1/B-TO-274R-F
ALR8 0757-0415 [} 2 ARESISTOR 475 1% .125W F TC=0+-100 24546 C4-1/8-TD-475R-F
ALlR9 0¥57-04013 A RESISTOR &4 1% 1254 F TC=0+-100Q 24546 Cd-1/B-TO-274R-F
ALIRIN 0757-041% & RESISTOR 476 1% . 125W F TC=D+-100 2454€ C4-1/8-TO-475R-F
AiRLL azrs7-02an 3 q FESISTOR 1k 1%  125W F TC=0#+-100 24546 Ca-1/8-TD-10U1-F
ALRLE 0757-0280 3 FESISTOR 1k 1X _128M F TC=D+-100 24546 Cad-1/8-TD-1001-F
AlRL T 0757-0280 3 RESISTOR 1k 1% 126W F TC=De-100 24526 Cé-1,/8-TO-10UL-F
AlRL4 0757-0433 9 4 FESISTOR 10k 1% . |Z285W F TC=D+-10D 24546 Cé-1/8-TO-1002-F
R1R1H 0757-0394 i} RESISTOR SL.1 L% 1254 F TC=D+-100 24548 Cd4-1/8-TD-51R1-F
AlR1E 0757-04E2 1 1 RESISTOR 75k 1% . L1J5W F TC=0+-100 24545 Cd4-1,/8-TD-7B02-F
A1A17 0757-0437 Z 3 RESIZTOR 4 75k 1% 12%W F TC=0+-10D 24848 Cd-1,8-TD-4751-F
Al1R1H 0v757-0442 E RESISTOR Lok 1% . L25W F TC=0+-100 24544 Ca-1/8-TD-1D02-F
AlR1T DB9B-8953 3 1 RESISTOR 619k 172 125W F TC=D+-100 28480 0695-89513

A1RZ2U 0757-0437 2 AESISTOR 4 75K 1% 126l F TC=p+-100 24546 Cd-1/8-T-4751-F
AIARZ1 0757-0281 4 1 RESISTOR 2 T4k 1%  125W F Ti=f+-104 24546 Ca-1/8-TO-27d1-F
AIRZZ 0757-0441 B { RESISTOR R 76K 1% 125W F TC=0+-100 245946 C4-1/8-T3-B251-F
AIRZT 0757-0427 2 RESISTOR 4 75k 1% 125W F Te=0+-10n 24848 Cd4-1/8-T-4751-F
RIRZ4 0757-079% 5 1 RESISTOR 75 1% .SW £ TC=0+-100 19701 HMF-1/2-TD-76R0-F
AIR2Z5 0696-3603 q 3 RESISTOR 12 5% Zt HO TC=0+-200 27167 FP32-2-TOO-12R0-1
H1RZ6 0698 -3603 q RESISTOR t2 5% 24 M0 TC=0+-200 27167 FP42-2-TNO-12R0-J
HLREZT 0638-3603 4 RESISTOR 12 %% 2W MO TC=0+-7200 27167 FP42-2-TNO-12R0-J
AlRZE a757-0442 9 RESISTOR 1nk 1% 125W F TC=L+-100 24546 C4-1y8-T12-1002-F
H1RZ9 0757-n288 1 1 RESISTOR 9 09K 1% 1250 F TL=0+-100 19701 MF4C1/8-TD-9091-F
A1R30 0757-0468 9 2 RESISTOR 130F 1% 1254 F TC=0+-100 24546 C4-1/8-TD-13D3-F
A1R31 0757-0450 9 1 RESISTOR 22 1F 1% .12SW F TC=D+-10D 24546 C4d-178-TN-2212-F
H1R32 0757-0440 7 2 FESISTOR 7 SE 1% 125W F TC=0+-100 24546 C4-1/8-T0)-7901-F
H1A33 0757-0280 3 RESISTOR 1k 1& 125l F TC=D+-100 24546 C4-1/8-T-1001-F
H1R34 2i00-3211 v 1 RESISTOR-TRMA 1k 10% C TOP-HDJ 1-TRH 28480 2100-3211L

R1R3S 0695-3961 7 1 RESIZTOR 909F 1% 125W F TC=0+-100 28480 0ESE-BOG L

A1R16 07570283 B 1 RESI[STOR 2k 1% .105W F TC=0+-100D 2454F C4-1,/B-TD-Z001-F
A1R37 0¥57-0459 g 2 RESISTOR 5G.2F 1% 125W F TC=dr-100 24546 C4-1/B-T11-5622-F
A1R38 0757-0442 ] BESISTOR ink 1% . +-100 24546 C4-1/8-T0O-1002-F
H1RZ9 0757-0459 B RESISTOR 56 2K 1% 100 24546 £4-1/8-TD-66B22-F
Al1R4D 0797-04B8 9 RESISTOR 130K 1% 12%W F TC=0+-100 24546 C£4-1/8-TO-13I0ZI-F
A1R41 0757-0440 7 RESISTOR 7 5k 1% 125W F TC=0+-100 24546 C4-1/8-TO-7501-F
R1R47 0757-0479 £ 1 RESISTOR 307k 1% 12%W F TC=0+-100D 18701 MF4C1/8-TO-1923-F
A1RP1 1810-04R8 -] 3 HETWORK-REY B-SIP4. 78 OHH = 4 £8480 1810-N488

AIRP2 1810-04B68 8 HETWORK.-RE: B-51fR4 7k OHH x 4 284380 1810-0488

ASRP3 1810-0488 B HETWORK-RES B-SIP4. 7k QHH » 4 2B480 1B810-0488

ALRT3 ng37-0172 2 1 THERAILTOR DI=C 2 5-0HN 15454 £G-3

ALRV] ng37-0120 fi 1 YARISTOR-130VRAC 26480 OR37-0120

ALRVZ ng37-0261 M) 1 VARISTOR-ZZOVAC 28480 9837-0261

ALSWi 3101=-2982 ] 1 SWITCH-SLIDE 28480 3i0l-z582

ALSKZ 3101-2150 4 1 SWITCH-FB DOPDT ALTHG 5A 2AOVAC 28480 3101-215A

AlsW3 i103-4091 2 1 SWITCH-THRN FxD +110C 6A OPH-OH-RISE 28480 3103-0091

AalTlL '3100-4271 d 1 TRAHSFORMEP-CONT 28480 gi00-4271

AlT2 3100-4255 1 Z TRANSFORHER-BASE DRIVE ZB4B0 9100-4265

ALTI 3100-4265 0 TRANSFORMER-BASE DORIVE ZB4BO 9100-47645

AlT4 3100-4163 7 1 TRANSFUORHER 28480 9190-4163

ALTH 9100-426K8 L 1 TRANSFORMER-POWER 28480 9140-4266

Al1TH 3100-4267 2 1 CHOFE-COUPLED 28480 9109-3267

RITP1 1751-3618 ] 1 CONNECTOR C-PIN N POST TYPE 28480 1251-3613

P1TP2 1251-1900 q 1 CONHECTOR B-PIH F POST TYFE 28480 1251-3300

R1TP3 1261-7826 h COMNECTOR-HALE 284ED 1251-7826

AiUlL 1826-07 L8 1} 1 IC-HC1404 284BD 1826-0718

AtUZ 1820-211¢ 9 1 IC DRYR TTL IHY 01285 SN75468H

AIUZ L1826-0464 7 2 IC COMPRRATOR GP B-0IP-P PKGC 04713 MC3423P1

AlU4q L8ZE-D4B8 7 IC COHPSRATOR GP 8-0IP-P PEC 04713 MC3423P1

A1US [826-0565 5 I IC-TL494 28480 18Z6~0565

Alls 1826-01k1 7 ! IC OP BMP GF QURD 14-0IP-P PEG G4713 HLAI24P

AIvVAL IRZE-0147 3 2 IC 7812 ¥ RGLTR TO-220 04713 METBLECP

RI1VAZ l1826-01u6G u 1 IC 7815 v RGLTR TO-220 04713 MC7BLSCP

AIVA3 1B2E-0147 2 IC 7812 ¥ RGLTR 10D-220 04713 MCTBLECP

A1WR4 1826-0221 o 1 IC v RGLTR TO-220 04713 MC7?912CT

11-10
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. Table 11-3. List of Manufacturer Codes
Mir No. Manufacturer Name Address Zip Code
0633 RIFA BROFNA SE
50167 FUJITSY LTD TOK YO IP
oooonn ANY SATISFALCTORY SUPPLIER
Diizt ALLEH-BRADLEY CO MILWAUKEE W1 h3zn4
a1241 TRW IHC SEALCONOUCTOR DIV LAWMDALE cAa q0260
u12'45 TE+A% IHN%TR THC SEMICOHD rHPHT DIY DALLAS Ta 75222
az111 SPECTADL ELECTRONICS CORP CITY OF IHD ra 91745
02114 FERRO:CURE CORP SAUGERTIES Hy 12477
Di8&3 k. O I PYROFILM CORF WHIRPANY HJ 07981
IF-F Rt MOTOROLA <EATCOHOUCTOR FROOUCTS PHOEHMTI RZ 85008
DEGES PRECISION MOHOL ITHICS INHC “HHTA CLARMA CA 950R0
07261 FAIRCHILD SEHICONDUCTOR DIV HOUNHTAIN VIEW CA 54042
1BG 46 VARD SEMICONDUCTOR INC GHRLHND T# 765040
11236 CTS DF BERNE IHLC BERHKE N 46711
15454 AMETEK /RODAN DIV HHAHETIH cAa 8928048
183324 SIGMETICS CORP SUNHYVALE (W] 94085
18701 MEPCO/ELECTRR CURP HINERAL UELLS £ TEDET
24546 CORNING GLASS WORES (BRAOFORD) BRADFORD Pi 16701
25403 t.¥ PHILIPS-ELCOHA DEPRRTHENT EIHOHOVYEH HL 02876
27014 HATLONAL SEMICONDUCTOR CORP SANTA CLARA LA 95051
27167 CORHENG GLASS WORES {(WILMIHGTOMN) WILHINGTOH MC 28401
28480 HEWLE fF-PACKARD CO CORPORATE HO PALD ALTH IZH 94304

. 34335 ADVAHLED HICRD DEVICES IHC SUMNYVALE A 94086
ideds INTEL CORP HOUMTATN VIEW A 95051
56289 SPAAGUE ELECTRILC CO HORTH ADAHS HA 01zZa7?
72136 ELECTRO MOTIVE (ZORF FLORENCE 5L ngad
75915 LITTELFUSE INC DES PLALHES iL 600 LE
30031 MEFCO/ELECTRA CORP MORR IS TN M. 07960

11-11/(11/12 blank)
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SECTION 12
SERVICE

12-1. INTRODUCTION

The service section provides removal and installation procedures for 54200A/D mamnframe
components and troubleshooting infarmation for isolating faulty circuit boards.

Service Group 12A at the end of this section provides block and component level theory,
troubleshooting and schematic information necessary to service the 54200A/D power supply board.
12-2. SAFETY CONSIDERATIONS
Read the Safety Summary at the front of this manual before servicing this instrument Before
performing each procedure, review it for cautions and warmings. For example, when working
around the power supply and display circuitry, caution should be taken to avoid potentally lethal
valtages
12-3. LOGIC CONVENTION
Logic states are defined as follows:

0 — False, negated, inactive, or unasserted state.

1 — True, aclive, or asserted state.
Voltage levels representing logic states:

LOW {L) — The mare negative of two voltage levels.

HIGH (H) — The more positive of two voltage levels.
Signals may be sither HIGH true, or LOW true, as indicated by the mnemonics on the schemalics

The 54200A/D includes both TTL and ECL ICs. Worst case voltage levels for troubleshooting and
signature analysis purpose are as follows (IC data sheet specifications may be more accurate);

TTL Voltage Levels ECL Voltage Levels
Levei Voltage Level Voltage
LOW less than 0.8 V LOW less than -1.50 V
HIGH greater than 2.0V HIiGH greater than -1.10 V
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12-4. ECL ATTRIBUTES
Because ECL inputs are pulled down inside the IC, an unconnected ECL input is LOW.

ECL outputs may be tied together in the same way as open-collector TTL outputs. Thus, they may
be wire-ANDed or wire-ORed.

12-5, REMOVAL AND INSTALLATION OF MAINFRAME COMPONENTS

This sechon contains removal instructions for the system PC beards and the CRT. Read the
Safety Summary at the front of this manual before servicing this instrument. Refer to figure 12-1
for lacation of 54200A/D circuit boards

WARNING

Hazardous potentiats exist on the power supply, the CRT, and on the display
driver board. To avoid electrical shock the following procedures should be
closely adhered to. Wait at least three minutes for the capacitors on the
power supply and display driver boards to discharge before servicing this
instrument. Wear safety glasses!!!

{CAUTION §

Never install or remove any circuit board with the power switched ON.
Component damage may occuri!!

Nate

When a board is instalfed verify that it 15 fully seated into the connector.

12-2
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ACQUISITION BOARD
STATE TRIGGER BOARD
CPU BOARD -

ANALOG BOARD —

Model 54200A/D-Service

DISPLAY DRIVER BOARD

Figure 12-1. 54200A/D Circuit Board Location Dragram (Rear View)

12-6. Acquisition Board (and 54200D State Trigger Board) Removal

a.

b.

Switch power OFF and disconnect AC power cord.

Completely rerove two screws securing rear door.

Carefully remove probe cable plugs by pulling on their plastic housing (542000 only).
Remove four screws securing rear cover and remove cover,

Carefully remove Acquisition board (or 542000 State Tngger board) by inserting board puller
from 54200A/D Product Support Kit into removal holes located at top-center of board.

The Acquisition board (or 54200D State Trigger Board) can be installed by reversing removal
procedure.
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12-7. CPU Board Removal

a.

Follow steps (a) through (d} of Acquisition board removal procedure.

Completely remove twa screws securing CPU board to rear panel.

Remove two plastic standoffs and loosen screw securing bottom cover.

Carefully tilt instrument on its side and remove bottom cover.

Disconnect cables from the CPU board that go to keyboard and display dniver board.

Carefully remove CPU board by inserting board puller into appropriate removal holes located
at the rear of board.

The CPU board can be installed by reversing CPU board remaval procedure.

12-8. Power Supply Board Remaoval

WAFININGI

Hazardous voltages are present in the power suppiy, the CRT, and on the
display driver board, even with the main line power switch set in the OFF
position and power cord removed. Use extreme caution while servicing the
umt with the top cover removed. Wait three minutes for the capacitors on
the power supply and display driver boards to discharge to a safe voltage.

§ CAUTION §
Be certain that the perforated side cover is installed on the right-hand side
of the instrument (as you face the fraont of the unit). If the side covers are
mus-instailed, (nsufficient air flow will result and component damage may
occur.
Follow steps (a) through (d) of Acquisition board removal procedure.

Campletely remove two screws securing CPU board te rear panel.

Remove four plastic standoffs and loosen two screws securing top and botiom covers, and
remove covers.

Loosen screw securing perforated side panel and remave.
Remove two screws attaching handle and side cover to frame. Remove cover.

Carefully tilt instrument on s side and remove four screws holding rear panel to bottom of
frame.

Disconnect cables from CPU board to keyboard and display driver boards.
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Lay instrument back on its base. Carefully remove all of boards from frame by inserting
board puller into appropriate removal holes located at rear of each board
CAREFULLY remove power switch shaft with a 1/4 inch wrench.
Remove lwo screws by line plug and two screws securing rear panel to card cage.
Remave four screws attaching plastic power supply cover and ground strap to top of frame.

Unplug fan from power supply and gently push out on each corner from inside of rear panel.
Rear panel and fan assembly should remove as one unit.

m. Rermove three screws securing power supply board to card cage bracket,

n.

Pull Power Supply board straight back frorn motherboard connector and remove from frame.

The power supply board can be installed by reversing removal procedure. See figure 12-1 for card
cage siot for each board.

12-9, Analog Board Removal

a.

b.

C.

Follow steps {a) through (d) of Acquisition board removal procedure,
Completely remove two screws securing CPU board to rear panel.

Remove four plastic standoffs and loosen two screws securing secure top and bottom covers
and remave cavers,

Loosen screw securing perforated side panel and remove.
Remove two screws attaching handle and side cover to frame. Remove cover.

Carefully tilt instrument on its side and remove four screws holding rear panel to bottom of
frame.

Remove two screws by line plug and two screws securing rear pane! to card cage.
Remove four screws attaching plastic power supply cover and ground strap to top of frame.

Unplug fan from power supply and gently push out on each corner from inside of rear panel.
Rear panel and fan assembly should remove as one unit.

Remave two screws securning Analoeg board to card cage.
Remove three nuts and three washers securing BNC conneclors to front panel.

Carefully pry clip securing ground strap from Analog board to card cage.

. Genltly pull analog board back while rocking board from side to side, to separate connector

from Motherboard.

Pull Analog board straight back from Motherboard and remove from frame.

12-5
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The Analog board can be installed by reversing remaoval procedure.

12-10. Motherboard Removal
a. Follow steps (a) through (n} of Power Supply board removal procedure.
b. Follow steps {j) through {n) of Analog board removal procedure.
c. Remove six screws that secure motherhoard to keyboard cover.

The Motherboard can be installed by reversing removal procedure.

12-11. Keyboard Removal

WARNING I

Hazardous voltages are present in the power supply, the CRT, and on the
dispiay driver board, even with the main line power switch set in the OFF
position and power cord removed. Use extreme caution while servicing the
unit with the top cover removed. Wait three minutes for the capacitors on
the power supply and display driver boards to discharge fo a safe voftage.
a. Remove four plastic standoffs and lcosen two screws securning top and bottom covers.
b. Carefully lay unit in top-down position and remave 4 screws from front panel frame.
c. Carefully lay unit in bottom-down position and remove top cover,

d. Carefully pry up and remove top plastic trim strip and remove screws under trim strip.

e. Slowly peel away two side vinyl adhesive trim strips, being careful not to tear them.

12-6
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CAUTEOEIJ
Discharge the post accelerator fead to the grounding lug ONLY. Component
damage will occur If discharged to other areas
Note
The CRT may charge up by itself even while disconnected. Discharge the

CRT by shorting the post accelerator terminal of the CRT to the ground lug
with a jumper lead before handiing.

. Short out charge on CRT by connecting a jumper lead between ground lug of CRT and shaft
of a screwdriver. Slip screwdnver under protective rubber cup of post accelerator lead and
then momentarily touch screwdriver to metal clip of post acceleratar lead.

g. Disconnect post acceleratar lead from CRT by firmly squeezing on rubber cup until metal clip
disengages from CRT.

h. Disconnect cable connecting cathode of CRT to display driver.
i. Disconnect two cables connecting CRT yoke to display driver,
. . Carefully pull and remove black wire connecting CRT ground lug to display driver.
k. Remove 3 BNC nuts from front panel.
I. Remove keyboard cable from CPU board.

m. Rermove four side screws {two screws on each side) that securing front bezel to frame. These
are located under adhesive side trim strips.

n. Carefully pull front bezel away from frame being careful not to scratch bezel or break line
switch shaft,

0. Remove four screws and washers connecting keyboard to front bezel.

To install the Keyboard reverse removal procedure.

12-12. CRT Removal

a. Follow steps (a) through () of keyboard removal procedure. All WARNINGS and CAUTIONS
apply for CRT removal procedure.

b. Remove four screws and washers securing CRT to front bezel.

. To install a CRT, reverse removal procedure.
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12-13. Display Driver Board Removal

a.

b.

h.

Turn OFF instrument and remove AG power cord.

Remove two plastic standoffs and loosen screw securing top cover to frame. Remove lop
cover.

Remove two screws connecting handle and side panel to frame. Remove side cover.

%AUTIONVE

Discharge the post accelerator iead to the grounding lug ONLY. Component
damage will occur if discharged to other areas.

Note
The CRT may charge up by itself evenr while disconnected. Discharge the

CRT by shorting the post accelerator terminai of the CRT to the ground fug
with a jumper tead before handiing.

Short out charge on CRT by connecting a jumper lead between ground lug of CRT and shait
of a screwdnver. Slip screwdriver under protective rubber cup of post accelerator lead and
then momentarily touch screwdniver to metal clip of post accelerator lead,

Disconnect post accelerator lead from CRT by firmly squeezing on rubber cup untl metal clip
disengages from CRT.

Disconnect cable connecting cathode of CRT to display driver.
Disconnect two cables connecting CRT yoke to display driver.
Carefully pull and remove black wire connecting CRT ground lug to display dniver.

Remove six screws mounting display driver ta frame and remove board.

To install the Display Driver board reverse removal procedure,

12-8
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12-14, FAULTY BOARD ISOLATION

Troubleshooting faulty circut boards in the 54200A/D is accomplished by connecting the
54200A/D to the test equipment as shown in figure 12-2 and loading the Service Software (HP Part
No. 54200-12001) from the 54200A/D Praduct Support Kit (HP Part No. 54200-69501).

Table 12-1 shows the adjustments to be performed from Section 10 when an assembly has been
replaced and the performance tests from Section 9 that are affected by the adjustments. The
542004A/D assembly numbers are as follows

Al Power Supply Board Assembly

A2 Motherboard Assembly

A3 CPU Board Assembly

A4  Analog Board Assembly

A5  Acquisition Board Assembly

AG Display Driver Board Assembly

A7 Keyboard Assembly

AB  State Trigger Board Assembly (54200D only)
Vi CHT

L1 CRT Yoke

Table 12-2 lists which adjustments from Section 10 that can affect the pass/fail status of the
54200A/D front panel SYSTEM menu self-tests.

Figure 12-3 is a schematic diagram of the Keyboard assembly. Service Group 12A at the end of
this section provides block and component level theory, troubleshooting and schematic informatian
necessary to service the 54200A/D Power Supply board.

12-15. Service Software Disc¢ Loading Procedure

a. Ensure equipment is connect to the 54200A/D as shown in figure 12-2.

b. Set the 54200A/D power on.

c. Insert Service Software 5-1/4" dis¢c into Senes 200 Controller.

1) If BASIC operating system is resident in Series 200 ROM, switch controller power off,
then on again. Service Software will automatically load

2) If BASIC operating system in not resident in Series 200 ROM, boot the system from
floppy disc. Then insert the Service software into the right disc drive and type LOAD
"AUTOST".

d. Press the RUN key on the controller and follow the instructions displayed on the cantroller
screen.
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HP MODEL
542004/D

L

HP-1B CABLES

HP SERIES 200
HP MODEL CONTROLLER
50058 WITH BASIC
OPERATING
SYSTEM
t
|
|
1
OSCILLOSCOPE FUNCTION 54200
HP MODEL GENERATOR SERVICE
1725A HP MODEL SOF TWARE
8116A

Figure 12-2. Faulty Board !solation Setup
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Table 12-1. Assembly Replacement-to-Adjustment Cross Reference

ASSEMBLY EXCHANGED/REPAIRED

ADJUSTMENT TO PERFORM A4 AS A3 AB Al |A6 |V1/
AFTER REPLACEMENT L1

10-4. Power Supply [

10-5a. Yoke

10-5b. Display Driver

10-6a. Balance [ ] [

10-6b. Input Compensation [ ]

10-6¢c. Trigger Sensitivity [

10-6d. Trigger Balance [ ]

10-7. State Trigger [ ]

PERFORMANCE TEST THAT MAY A4 Ab A3 A8 Al |A6 (V1/
BE AFFECTED 8Y ADJUSTMENT L1

9-7. DC Offset

9-8. Voltage Measurement

8.9, Bandwidth

9-10. Transition Time

9-11. Time Measurement - -

9-12. Trigger Level-Analog [ |

g-13. Trigger Sensitivity [ ]

9-14. Setup Time

9-15. Hold Time

9-16. Clock Putse Width

9-17. Clock Repetition Rate

9-18. Minimum Input

§-19. Threshold Accuracy

1211
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Table 12-2. Self-Test{Adjustment Interaction

SELF TEST
BOARD ADJUSTHENT

0 1 2

Analog CH1 CoMP N N N
CH2 CoMP N N N

CH3 COMP N N N

TSENS N N N

TLVLBAL N Y N

CH1 3.9V BAL N Y Y

CHZ 3.9V BAL N Y Y

CHT 3,9V BAL N Y Y

State Trig R20 N N N
R28 N N N

Power Supply VOLT ADJ N N N

N = Adjustment does not affect pass/fail status of self-test

Y = Adjustment affects pass/fail status of self-test. IFf self
test fails, this adjustment should be checkKed.
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Model 54200A/D-Service Group 12A

SERVICE GROUP 12A
POWER SUPPLY

12A-1, INTRODUCTION

This Service Group contains block and component level theory, troubleshooting and schematic
information necessary o service the 54200A/D pawer supply. Service group 12A is separated into
two sections: theory and troubleshooting.

12A-2. SAFETY CONSIDERATIONS

WAFININGI

Hazardous potentials exist on the power supply, the CRT, and on the display
driver board. To avoid electrical shock the following procedures should be
closely adhered to. Wait at least three minutes for the capacitors on the
power supply and display driver boards fo discharge before servicing this
instrument, Wear safety glassest!!

Several parts of the power supply have lethal voitage and current potentials
associated with them. Primary filier capacitors C10 and C11 are very large
and have 300 voits across them, + or - 150 Vdc to ground, This provides a
great deal of potential energy. With their respective bieeders R4 and RS,
the discharge time constant 1s 60 seconds so even with the supply turned
OFF it can be dangerous! Therefore, wait af least three minutes for the
supply to discharge before servicing.

12A-1
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12A-3. SPECIFICATIONS .
The power supply used in the 54200A/D 15 a switching power supply that converts the AC line

fnput to six requlated DC voltages. Table 12A-1 contains individual specifications for each voltage.

Table 12A-1. Power Supply Specifications

INPUT

115 volt range: 90 to 127 VAC  Input Imax = 4 Amps
230 volt range: 180 to 253 VAC  Input Imax = 2 Amps
Frequency Range: 48 to 66 Hz in either voltage range.

OUTPUT

Volts % Tolerance Maximum Current (Amps)
+15 5 0.8

+12 5 0.25
+5 5 6.0

-2.4 1 8.0

-5.2 -5, +10 250
-12 5 0.25

12A-4. POWER SUPPLY BLOCK DIAGRAM (figure 12A-1)

The 54200A/D power supply is separated into three basic sections; Primary, Control and
Secondary The following is a brief outhne of each sectian.

PRIMARY SECTION. The primary sechion is responsible for providing a rectified and conditioned
switching source of approximately plus and minus 150 VDC, along with transformation for control
power. The pnimary section also provides protection to the supply from AC input surge current
and overvoltage conditions. This section also drives the internal cooling fan,

CONTROL SECTION. Controf voltage generation, modulation and switching are the main functions
of the control section. However, LED falure indication and faillure execution 1s also a function of
this section.

SECONDARY SECTION. The secondary sechon is responsible for filtering, rectification and
feedback for the DC power supplies. Also, this section outputs all of the supplies to the test
connectar and the motherboard.

12A-2
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12A-5. POWER SUPPLY THECRY OF OPERATION

The theory of operation gives detailed operation of the circuitry on the power supply board. Refer
to power supply schematic 12A-1.

12A-6. Primary Section

The power supply begins operation when the power switch (SW2) is turned ON providing AC line
to FL1 which fillers [he AC for radio frequency interference (RFI). According to the setting of the
ling select switch (SWH1), the primary section will operate in two modes, either 115 VAC or 230
VAC.

12A-7. 115 VAC OPERATION. Notice the way that the neutral line is wired to the primary output of
the bridge rectifier (CR4), only two of the diodes of CR4 are used. These arg the two that connect
ta the AC hine input of CR4 This configuration produces =300V across the + and - outputs of
CR4 During the 115 VAC maode this circuitry forms a half wave voltage doubler. Furthermore,
while in the 115 VAC mode the primanes of T1 are in parallel so there 15 115 VAC across each
pnmary. The autputs of T1 are in parallel and have the same voltage across them during either the
115 or 230 VAC modes.

12A-8. 230 VAC OPERATION. When SW1 is in the 230 VAC mode, all four diodes in the bridge
rectifier {CR4) are used. However, the voltage across the + and - outputs of CR4 is still ~300V.
During the 230 VAC mode this circuitry forms a full wave rectifier. While in the 230 VAC mode the
prmary inputs of T1 will be in series and still have 230 VAC across each primary winding.

The fan, in either the 115 VAC or 230 VAC mode will always have 115 VAC driving it. The varistors
RV1 and Rv2 on the primary side of Tt are for transient suppression. The thermistor, RT3,
provides surge current protection for CR4.

12A-9. SURGE CURRENT PROTECTION. Because wmput filter capacitors C10 and Ci1 are
connected directly across the reclified line, a form of surge current protection is provided to limit
line surges during turn on. RT3 provides this protection.

12A-10. RFI SUPPRESSION. RF| is generaied by unwanted frequency enerqy caused by the
swilching components in the power supply. Inductors L2 (balun) and L1 prevent this radio
frequency interference from being conducted back into the AC line,

12A-5
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12A-11. Control Section

The contral section mainly consists of the circuitry needed to control the operation of the pulse
width modulator (PWi). Also covered is the error detection and execution circuitry needed to
control modulation.

12A-12. PWM OVERVIEW (figure 12A-2). A pulse width modulator (FWM) requires four signals for
proper modulation: a reference voltage, a feedback from the output to compare with the reference
voltage for error detection, feedback current from the output for output current fimiting, and a
predetermined switching frequency.

” o 2
COMPENSATION i OUTPUT CONTROL
16
CURRENT |* | Vee | 8
15 umiT | D-FF -—_'.1___3—[ .
! PWM p
+
2 | Eame >—|>‘u COMPARATOR [ 11
- _D_—[ 10
5 —10
& osc
REFERENCE
4 L _ REGULATOR  GND
1} DEAD TIME ‘
CONTROL COMPARATOR SVREF

< nj
-

Figure 12A-2. Functional Block Diagram of a PWM

A PWM modulates it's output transistors pulse width (ON time) according to the demands of the
system. In this manner it controls the amount of current each switching transistor delivers and
therefore controls the power. The PWM configuration used by this supply is for push-pull
modulation. Push-pull modulation means that each internal cpen collector output transistor is
turned ON alternately by the pulse-steering flip-flop. This configuration 15 determined by the output
contro! input (OC) pin 13 being tied to the PWM’s internal 5V reference regulator, pin 14,

12A-13. MODULATION CONTROL. If the +5V feedback voltage at pin 1, U5, is higher than the
reference voltage at pin 2, the PWM determmes that the output voltage is too high. [t then reduces
its output transistors pulse widths to within limits.

12A-14. PWM SOFT START. When AC is switched ON, capacitor C21 has not charged. This
forces the dead-time control input, pin 4 of U5, to follow the 5V reference regulator gutput, pin 14.
Note, when dead-time 1s high, both outputs are disabled (100% dead-time). While C21 is charging
through RP2 (pins 5 and 6), the output pulse widths are allowed to modulate slowly untl dead-time
is low and 100% modulation 1s allowed. Soft start is used to prevent large current surges which
may occur on power up. Also, a soft start prevents a false signal, possibly created by the control
circuitry, from resetting the PWM during power up.
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12A-15. PWM SWITCHING FREQUENCY. The 42 KHz internal oscillation frequency of the PWM is
determined by the RC time constant of R21 and C22 connecled to pins 6 and 5 of U5S. Therefore,
each open collector output transistor {pins 8 and 11) 15 turning ON and OFF alternately at about 21
KHz

12A-16. CURRENT SWITCHING OPERATION (schematic 12A-1). The open collector outputs, pins
11 and 8 of U5, are complementary and non-overlapping. For zero on-time (zero modulation time),
both outputs are high. As demand increases, each oulput stays low (at different times,
non-overlapping) for a longer period unhl one 1s going high as the other is going law or until one of
the feedback signals imits the pulse duration. Each output is inverted through U2F,G, another
open collector device, and alternately causes changing current through the primaries of T2 and T3.
These transformers allernately turn Q1 and Q2 ON and OFF which causes the current in the
primary of T5 to alternate.

The signals CC1 and CC2 {from W2B,C) prevent or delay the switching of Q1 and Q2. For
example, suppose the following condition exists. The power supply is experiencing a heavy
demand and must allow close to 100% modulation to meet it. Q1 has turned ON per the request
of the PWM and has pulled the one node of T5 to the + primary voltage. Then the PWM tells Q1 to
turn OFF and Q2 to turn ON. Q2 can turn ON immediately, but Q1 cannot turn OFF that quickly
because of charge storage. The CC2 signal is a feedback signal from the secondary of T5 senses
this candition and and will not alfow Q2 to turn ON until Q1 turns OFF and the voltage on the
secondary of TS stabilizes. To allow Q2 to turn ON sooner would have the effect of shorting the +
primary voltage to the - primary voltage for a short period of time (an enormous waste of power
not to mention damage to componants).

12A-17. Control Power Supply

As soon as AC is switched ON, GR1 rectifies AC and starts chargqing C3, a ripple filter for the 12
valt regulator VR1. The output of VR1 lags the input by about 1 V on power up until it stabilizes at
+12 V. VR1 1s the power supply for +12C (a control power supply used only on the power supply
board). +12C supplies U1 which is the +5 reference source {(+5REF).

12A-18. PWM Failure Modes

12A-19. PWM FAILURE EXECUTION. There are seven failure execution circuits in the 54200A/D
power supply. One of these failures, -5.2 current limit, affects the current limit input, U5 pins 15
and 16, of the PWM. Four of the failures affect the Compensation/PWM Comparator input (COMP)
pin 3, U5. The COMP input must be allowed to float during normal operation. If an error occurs
with the +5 or -2.4 current limit, primary current limit, or thermal shutdown pin 3 will be puiled high
and the PWMs' output transistors will be shut OFF. Two of the faillures, +5 and -5.2 overvoltage
act directly on the drive lines to the Primary Base Drive Transformers.

Several of these failures have LED indicators which indicate the nature of the failure.

12A-7
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12A-20. PWM CURRENT LIMITING. This power supply uses fold-back current limiting (figure
12A-3). The actual current limit value is determined by sensing the DC voltage developed across
the internal resistance of T6 pins 2,11 and 3,10 (T6 contains six internal inductors). Current
limiting of the -5.2V supply works by developing a voltage across C20 that is equivalent to the
maximum load current times the internal resistance of T6 pins 2,11 and 3,10. The voltage across
C20 is then compared to the reference voltage at pin 15 of US. The foldback of the maximum
current [imit value is determined by the decrease In the voltage across R17. When the voltage
across R17 decreases. the voltage required across C20 also decreases. The decrease across G20
causes the PWMs internal comparator to go more positive and reduce modulation untit the -5.2
output voltage across R16 increases, allowing C20 to charge to the value of the reference voltage.

¥OLTAGE OUT
-

Viu

)

by

{ CURRENT cuT

IFQLDer b LT

Figure 12A-3. Foldback Gurrent Limiting

12A-21. +5 CURRENT LIMIT. This circuit also operates similarly to the PWM except: the DC
component is taken from T6 pins 1 and 12; C43 sets the current limit value; R36 sets the foldback
iimit; and P/O RP3 pins 4 and 3 adjust the foldback limit. When current limit occurs, pin 14 of
U6D goes high and biases CR17, which makes pin 3 of US more positive and reduces modulation.

12A-22, -2.4 CURRENT LIMIT. This circuit operates similarly to the PWM exceplt: the DC
component is taken from T6 pins 4 and 9, C45 sets the current imit value; P/O RP3 pins 5 and 6
set the foldback hmit; and R40 adjusts the foldback limit. When a current limit accurs, pin 8 of
UBC goes high and hiases CR18, which makes pin 3 of U5 more positive and reduces maodulation.

12A-23. U3 AND U4 OPERATION. U3 and U4 are overvoltage sensors. U3 and U4 will turn ON
LEDs if an error condition is detected, and both will generate SHUTDOWN. U3 and U4 work in the
following manner. When the voltage at pin 2 exceeds the voltage at pin 7 by 2.6 volts, the output
pin 8 latches high to turn ON the failure LED and generate SHUTDOWN. The capacitor on pin 3
and pin 4 of U3 and U4 determine the minimum amount of time that an error must exist before
they turn ON, thus providing transient protection.

12A-8
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12A-24. PRIMARY CURRENT LIMIT. U4 detects an error via T4 The primary side of T4 is in the
return loop of the minus primary voltage for the switching transistors. The change of current
through the pnmary of T4 establishes a voltage drop in the secondary, rectified by CR10, divided
by R14 and R15, and detected at pin 2 of U4, If the voltage at pin 2 of U4 is greater than 2.6 volts,
(a shght delay is provided by C19), U4 latches and turns ON the primary current imit LED "FL" and
sets SHUTDOWN high which turns OFF U5.

12A-25. THERMAL SHUTDOWN. The circuitry for U3 detects an over temperature condition and
generates SHUTDOWN. A normally closed thermal switch (SW3) s mounted on heatsink MP9.
When the heatsink exceeds 105 C, the thermal switch opens and U3 detects an error. When pin 8
latches high, the thermal shutdown LED "TH" 1s turned ON. Then SHUTDOWN 1s generated and
U5 1s turned OFF,

12A-26. +5 OVERVOLTAGE. An overvoltage fallure occurs when the +5 volt supply exceeds 6
volts making the voltage at pin 3 of UBA greater then the 5V reference on pin 2. This in turn
makes pin 1 of UGA go high forcing two operations lo ocour. The first operation biases CR13
which keeps pin 3 of UBA high regardiess of the overvolt condition. The second operation biases
CR11, ithus making the outputs of U2A, U2D and U2E low. With U2E low, the "OV" (overvoltage)
LED (P/O DS1) goes ON indicaling an overvoltage failure. Furthermore, with U2A and U2D low,
UZF and U2G are be unable to deliver a switching frequency to the base drive transformers This
turns OFF the supplies. Mote, that if an overvoltage failure occurs, the power must be cycled
OFF/ON in order to reset the overvoltage circuitry.

12A-27. -5.2 OVERVOLTAGE. Except for polarity considerations, the -5.2 overvoltage circuitry
operates the same as the +5 overvoltage circuit, This circuit turns OFF at -6.2 volts,

12A-9
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12A-28. Secondary Section

12A-29. +5, -5.2, AND -2.4 SECONDARIES. Three of the four switching supply secondaries
operate relatively the same. The +5 supply will be used as an example of their operation,

The alternating voltage in the center tapped secondary of T5 s full wave rectified by two Schottky
diodes (CR20) mounted on a heatsink (MP9) The R27/C28 combination is a snubber network that
limits the dv/dt to protect the diodes. CC1 and CC2 (cross conduckion 1 and 2} prevent both
switching transistors from being ON at the same time and shorting the + and - primary voltages
together. P/O T8 and C49 are the filter for the supply. The LED "NORM" being ON indicates that
tha supply is operating properly.

Except for palarity and the lack of an LED indicator, the -2.4 and -5.2 supplies are the same as the
+35 supply.

12A-30. +15, +12, AND -12 SECONDARIES. The alternating voltage of T5 is full wave rectified by
CR15. R24 and C23 form a snubber network to protect CR15. P/O T6, C25 and C26 filter the
outputs of CR15 before they are regulated by VR2, VR3 and VR4. The outputs of the regulators
are filtered by C29-31 before the +15, +12 and -12 voltages are supplied to the motherboard.

12A-31. LED FAILURE INDICATIONS

Figure 12A-4 is a fiow chart that guides the user to the faulty circuit(s) indicated by a power supply
failure LED.

12410
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12A-32. MNEMONICS

Signals on the 54200A/D power supply board have been assigned mnemonics that describe the
function of the signal. A prefix letter (H, or L) is used to indicate the active state of the signal and
the remaining letters indicate its function An "H" prefix indicates that the function is active in the
"mah” state; an "L" prefix indicates that the function 13 active in the "low” state. The following table
is a listing of the mnemonics used on the schematic.

Mnemonic

+12VC

CC1.2

NORM

oV

PL

PWM+5VREF

+SVRET

-2 4VRET

-5.2VRET

SHUTDOWN

TH

Table 12A-2. Mnemonics

Description

+12 V Control. This is the control voltage used throughout the supply. If +12C is
not in regulation, the supply will not operate properly.

Cross Conduction 1 and 2. Complementary signals used to prevent both switching
transistors from being ON at the same time,

Normal. When this LED is ON, the power supply is working correctly.

Cver Voltage. When this LED 1s ON, either the +5 or -5.2 volt supply has exceeded
its voltage limits. When asserted, the PWM U5 will be shut OFF.

Primary Limit. When this LED is ON, a nan-linear surge in current has occurred in
the primary section. When asserted, the PWM U5 will be shut OFF,

Pulse Width Modulator +5V Reference. A +5 volt reference from U5 internal
reference regulator.

Return +5V. The voltage on this line is the DC component of the +5 volt supply. it
15 used to set the current foldback limit of the +5 current hmit circuit.

Return -2.4V. The veltage on this line 15 the DC component of the -2.4 volt supply.
It is used to set the current foldback limit of the -2.4 current limit circuit,

Return -5.2v. The voltage on this line is the DC companent of the -5.2 volt supply.
it is used by the PWM U5 to set the foldback current limit of the -5.2 volt supply.

This signal is generated in several places and is responsible for lurning OFF the
PWM US by pulling pin 3 high.

Thermal. Thermal switch SW3 opens when the internai temperature of the supply
15 greater than 105 degrees C. When the TH LED 15 ON, PWM U3 is turned OFF.

12A-13
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APPENDIX A
SELF TEST DOCUMENTATION

A-1. INTRODUCTION

This section provides a briet explanation of how the 542004/D Sell Tests waork and the porlions of
circuilry they check The tests are accessed by selecting the 54200A/D front panel SYSTEM Self
Tests menu or by executing the System TEST command over HP-IB. The Self Tests, resident in
ROM, are a series of tests that confirm proper function of the mainframe hardware and firmware.
While the Self Tests provide the user with a confidence level of greater than 90%, it does not verify
the critical specifications given in table 1-1 of Section 1. Perform The Performance Tests test for
complete instrument compliance o these critical specifications.

A-2. SELF TEST 0 - CPU/MEMORY
The CPU/Memory Self Test cansists of three tests for the CPU board:

+ Control Test
s ROM Test
s RAM Test

Contral Test. The Control Test consists of a timing test and an HP-IB test.

Timing Test: The CPU board has a circuit with five counters that are preset to a value and then
are started counting simultaneously. After a loop count is decremented to zero, the five counters
are stopped, and the value of each counter is checked against a final value. If any of the counters
do not equal this final value, the error message FAILED Control test-UG1 is displayed.

HP-IB Test: The HP-IB test is only performed if Self Test O was requested from the front panel of
the 54200A/D. If Self Test 0 is requested over the HP-IB bus, this portion of the test is skipped
since it will change status of the bus. The HP-IB test resets the HP-IB circuitry on the CPU board
and returns the nstrument to Local mode. The circuitry is then set to Listen-only and checked to
see if the instrument is in Listen-only mode, then the circuitry 1s set to Talk-only and checked lo
see if the instrument is in Talk-only mode. If either portion of the test [ails the error message
FAILED Control test-HPIB is displayed.

If both portions of Self-Test 0 pass, the message PASSED Control test is displayed.

ROM Test. The ROM test performs 16-kbyte checksums of the CPU board ROMs. If the
checksum result is different than the checksum stored in ROM7, then the following message is
displayed:

FAILED ROM test
#XX ChecksumYY Was:ZZ

where XX = ROM #(1-7)
YY = Correct checksum stored in ROMY
ZZ = Checksum calculated by this test

If no ROM errars are detected the message PASSED ROM test is displayed. The ROM test only
reparts the first error found.

A-1
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RAM Test. The RAM test verties read/write performance for the &4-kbyte dynamic RAM, the
8-kbyte static waveform/setup RAM, and the 2-kbyte calibration factor RAM on the CPU board. Ali
three RAM graups are tested in the same manner. If the rear-panei switch on the 54200A/D is set
to the Protecled position, the calibration factor RAM is not tested.

The RAMSs are tested by writing a 2-kbyte biock of rolling 1's pattern, The block i1s then read and if
all bytes are the same as written in, the next block is tested by rewnting the data. If there is a
failure, the test is stopped and the fallowing error message 1s displayed:

FAILED RAM test
XXk At Loc: ddddH Wrote:YY Read.ZZ

where: XX = RAM identifier (02, 08, or 64)
dddd = Location in RAM (Q-07FF. 0-1FFF, O-FFFF)
YY = Value written to RAM
ZZ = Value read from RAM

If there were no RAM errors, the message PASSED RAM test 1s displayed. The RAM tesi only
reports the first error found. Stored waveforms and setups are not altered by this test.

A-3. SELF TEST 1 - ACQUISITION/TRIGGER

The Acquisition/Trigger Self Test consists of six tests for the Acquisition board in the 54200A/D and
an additional five tests for the State board in the 54200D. These tests are:

ACQUISITION BOARD

100 MHz Clock Test
Auto scale Test
Interpolator Test
Channe! 1 Test
Channe! 2 Test
External Trigger Test

STATE BOARD (54200D only)

State Sequence Test

State Qualified Mode/Clock Test
State Occurrence Test

State Restart Test

State Bit Fault Test

. & 0

A-4. Acquisition Board Self Tests

100 MHz Clock Test. A 500-kHz signal from the CPU board is used as a gate for a 100-MHz clock
from the Acquisition board. The 100-MHz signal clocks a frequency counter on the Acquisition
board during this gate interval and should equal 200 counts. The counters are then checked for
200 x2 counts. If not, the test fails.
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Auto Scale Test. The offset D/A converter on the Analog Board I1s configured to fluctuate six times
about a trigger level, thereby causing six trigger signals. The frequency counters on the
Acquisition Board count the number of triggers. If the count does not match the six triggers
generated, the text fails.

Interpolator Test. The offset D/A converter on the Analog Board is configured to fluctuate about a
trigger level, thereby causing a trigger signal. The time from trigger point to the next system clock
is then checked to see if the time 1s within an allowable range.

Channel 1, Channel 2, and External Trigger Tests. These tests check each channel's gain and
offset capability, Several voltage ranges are tested. At each voltage range the offset D/A converter
output from the Analog board is set to 1/4 of the set voltage range. This voltage value is then
checked for allowable error margin. A g level is defined to be 1/64 of the voltage range.

RANGE ALLOWABLE
CHECKED ERROR

40 mv

80 mv 18 g levels
160 mV

4V

8V t4 g levels
16 v

A-5. State Board Self Tests

For all of the State board tests, input conditions (states) are simulated by setting pod threshold
levels to their maximum high level (+9.9 V) or therr maximum low level (-9.9 V). For example, if
pod 1 threshold is set to +9.9 V, then all of the data inputs from pod 1 will appear low (0).
Conversely, if pod 2 threshold 1s set to -9.9 V, then all of the data inputs from pod 2 will appear
high {1).

Clock inputs are simulated by two different methods. Cne way is by toggling threshold levels.
When this method is used, all data inputs from that pod must be "don't cares”. In addition, the
number of clocks generated by toggling one time is indeterminate. With the pods left open and
floating, the toggling of thresholds causes ringing which produce multiple clocks for each
transition of the pod threshold. The second method of generating clocks is achieved through
special test circuitry and software and the clocks are called CPU clocks,

Note

Except for the State QOccurrence test, all pods must be connected fo the
542000 for the State tesis to pass
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State Sequence Test. The following is the sequence specification which is tested:

In Sequence
find [a]
then [b]
then [c]

then Count [00003] occurrences of

[d]

Sequence Restart on [no state]

[ ocT ]
000777777
777000777
= 777777000
777777777

anm oW
nnn

Input states are simulated by setting pod thresholds appropriately. After each change of input
state, a CPU clock is generated. After each CPU clock, the test program checks to see if a trigger
has been generated. The test begins by setting the condition up so that state "d" is present (all
pod thresholds low). The test continues changing states in the following order:

1, d then clock
2. ¢ then c¢lock
3. b then clock
4, a then clock
5. d then <lock
6. ¢ then clock
7. b then ¢lock
8. a then clock
8. d then clock
10. ¢ then ¢lock
11. b then clock
12. a then c¢lock
13. d then ¢lock
i4. ¢ then clock
15. b then clock
16. a then clock
17. d then c¢lock
18. ¢ then c¢lock
19. b then clock
20. a then clock
d

then clock

{first state found)

{second state found)

(third state found)

(fourth state found first time})

(fourth state found second time)

{fourth state found third time)

The trigger should be generated only after the sixth time state "d" is present. If the trigger is
generated before, alter, or not at all, the test will fail.

A-4
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State Qualified Mode/Clock Test. The following is the sequence specification which is tested:

In Sequence, Qualify on Slave Clock, then
find [00001] Occurrences of
[ any state ]

All data inputs are "don’t cares” in this test and pod thresholds are toggled to generate clocks.

This test involves six parts in which both master and slave clocks are assigned all edges of each
clock. The following are the combinations tested:

Master Clock Slave Clock

a. L 3|
b. L4 Jt
c. 74 k|
d. a4 Kkt
e. k{ L{
f. kt Lt

Each part of the test involves clocks generated in this order:

Master clock

Master clock

Master clock

Slave clock ({qualifier)
Master clock (trigger events)

L&) B PO
. e e e .

The test program checks for a trigger after each master or slave clock. The trigger should be
generated only after the master clock which follows the slave clock {step #3). If it occurs at any
other time or not at all for any of the six parts of this test (a through f), the test will fail.

State Occutrence Test. The following is the sequence specification which 1s tested:

In Sequence,
find [65535] Occurrences of
[ any state ]

This test doesn’t use any of the inputs or clacks from any of the pods. CPU clocks are generated
to simulate each occurrence of "any siate”. The test program begins by generating 65,534 clocks
and then checks to see if a tnigger had occurred as a result of any of the past clocks. If the test
detects a trigger at this point, then the test wiil fail, since the number of occurrences specified Is
65.535. If a trigger has not occurred, the test generates one more clock and checks for the
occurrence of the trigger once more. If a trigger has not occurred, the test will fail.

A-S
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State Restart Test. The following is the sequence specification which is tested

In Sequence,
find [c]
then [b]
then Count [00001] Occurrences of

[a]

Sequence Restart on [d]

[ ocT ]
a = 000777777
b = 777000777
¢ = 777777000
d = 777777777

This test is very similar to the State Sequence Test. Input states are simulated by setting pod
thresholds and clocks are generated internally (CPU clocks).

The following states are set up in this order.

then ¢lock (first state found)
then clock (second state found)
then clock (sequence restart)
then clock

then clock (first state found)
then clock {second state found)
then c¢lock (tngger state found)

~ h g kW
NTO QTN

The test checks for a trigger after each state condition. A trigger should be generated only after
the second time "a" occurs (step #7) If the tngger occurs at any other time, or not at all then the
test will fail.

State Bit Fault Test. The following is the sequence specification which 1s tested:

In Sequence.
find [00001] Occurrences of
a Missing Bit

All data inputs are "don’t cares" and clocks are generated by togghng pod thresholds. Toggling
pod 0 threshold generates an L clock which 1s serial data and toggling pod 1 threshold generates a
K clock which is the reference clock cell. The following is the order in which clocks are generated:

1. L clock (senal data)
2. k clock (reference clock)
3. k clock ({reference clock and trigger)

The test program checks for a trigger after step #1 and step #3. The trigger should be present
only alter the second K clock. [f the trigger occurs at any other ime or not at all, the test will fail.
This test also checks the extra bit case since the only difference s a software reconfiguration for
user interface.

A-6



Model 54200A/D - Self Test

A-6. SELF TEST 2 - INPUT

This self test checks the ability of the 54200A/D to acquire a signal through the front panel BNC
and then store it In memory. Once in memary, the data waveform is checked for acceptable
amplitude and frequency. The 54200A/D is preset to TTL mode:

Channel Range: 6V
Channel Offset: 2.5V
Trigger Offset: 1.4V

The timebase is setup to 1 ms Range and Q second Deiay. When performed from the front panel.
the test prompts the user to connect a BNC cable from the rear-panel BNC to each of the front
panel BNCs, one at a time. If this test is run over the HP-IB bus, the inputs must be properly
configured before the System TEST command is issued. When the test is started, a 2-kHz TTL
square wave is output from the rear-panel BNC, acquired through the selected front-panel BNC,
and stored in memary. Penod, Vtop, and Vbase measurements are made on the acquired data.
The period measurement must be 500 s +20us to pass.

The vtop measurement must be 22.7 V to pass.

The Vbase measurement must be <500 mV to pass.

If a 505 terminator 1s used on a front panel ENC the test will fail. If all the above iests pass, the
message PASSED Test 2 appears.

A-7/(A-8 blank)
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INDEX
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ACCESSOTI®S . . .o i i it o013 COMPlete .. .... .. ... ... . ..... 8.47
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ALIAStest .. ... e 8-111 COQUPlIng {Trigger) ............... 8-118
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