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SAFETY CONSIDERATIONS

GENERAL - This is a Safely Class | instrument (provided
with terminal for protective earthing)

OPERATION - BEFORE APPLYING POWER verify that the
power transformer primary is matched to the avaflable line
voltage, the correct fuse is installed, and Safety Piecautions
are taken (see the lollowing warnings} In addition, note the
Instrument's exlernal markings which are described under

"Salety Symbols.”
WARNING I

oServicing instructions are for use by service-tralned
To avold dangerous eleclric shock, do rnot

personnel
periorm any servlcing unless qualifled 1o do so.

oBEFORE SWITCHING ON THE INSTRUMENT, the
protective earth terminal of the instrument must be
cannected tc the protective conductor of the (mains)
powercord. The malns plug shall only be inserted In a
socket outle! provided with a pratective earth contact. The
protective action must not be negated by lhe use of an
extension cord (power cable} without a protective
conductar {grounding} Grounding one conductor of a two-
conductor outlet Is not sutficient protection

ol this Instrument s to be energized via an
aulo-transformer (for voltage reduction}) make sure the
common terminal is connected to the eaith terminal of the
power source.

o Any interruption of the protective (grounding) conductar
[inside or ouiside Ihe instrument} or disconnecting the
protective earth ferminal will cause a potential shock
hazard that could resull In personal Injury

o Whenevet It iz lkely that the protection has been impaired,
the instrument must be made inoperative and be secured
against any unintended operatlon

oOnly fuses with the required rated current, voltage, and
spectfied type (normal blow, lime delay, etc) should be
used Do nol use repaired fuses or short circuted
fusehclders To do so could cause a shock or fire hazard.

o Do not opetate the Inshument In the presence of flammable
gasses or fumes. Operatlon of any electrical instrument In
such an environment constitutes a definite safety hazard.

oDo not install substitute parts or perform any urauthorized
medification to the instrument.

o Adjustments described n the manual are performed with
power supplied to the instrument while proleclive covers
are removed Energy avallable at many polnts may, if
contacted, result in personal injury.

a Any adjustment, malntenance, and repalr of the opened
Instrument under voltage sheould be avoided as much as
possible, and when Inevitable, should be carrled out only by
a skllled person who Is aware of the hazard Involved.

o Gapacitors Inside the instrument may slill be charged even
if the instrument has been disconnected from Its source of
supply

SAFETY $YMBOLS

Instruction manual symbol The product will be

marked with this symbol when It Is necessary for

the user to refer to the instruction manual in order
to protect against damage 1o the product

5 Indicates hazardous voltages

L Earth terminal {sometimes used In manua! to
~  indicale cireut common connecled to grounded
chassis)

WARNING I

performed or adhered to, could result In personal injury Do
net proceed beyond a WARNING sign until the indicated
conditlons are fully understood and met

The WARNING sign denoles a hazard It
calls attention to a procedure, practice,
cr the like, which, If not correctly

ey 1he CAUTION sign denoles a hazard. It
§ CAUTION ¢ calls atienlicn to an operating procedure,

wrrassserret practice, or the like, which, If not

colreclly petformed or adhered to, could result in damage to
or deslruction of part or all of the produgt Do not proceed
beyond a CAUTION sign until the Indicated conditions are
ully understond or met
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1-1. INTRODUCTION

This service manual contains information on
installing, testing, adjusting, and servicing the
Hewlett-Packard Medels 1650A and 1651A
Logic Analyzers. This seclion of the manual
includes instrument identification, description,
options, accessories, specifications and other
basic infarmation.

A microfiche part number is listed under the
manual part number on the title page of this
manual. This number may be used to order 4
X 6-inch microfiche transparencies of the
manual. Each microfiche contains up to 96
photo-duplicates of the manual pages. The
microfiche package also contains the latest
Manual Changes supplement as well as per-
tinent Service Notes.

1-2. INSTRUMENTS COVERED BY
MANUAL

On the rear panel of the instrument is a serial
number plate. The serial number is in the
form: 0000ADOOCO. It 15 composed of two
parts; the first four digits and the letter are the
serial prefix and the last five digits are the suf-
fix. The prefix is the same for all identical in-
struments and changes only when a change
has been made to the instrument. The suffix
however, is assigned sequentially and is dif-
ferent for each instrument The contents of
this manual apply to instruments with the
serial number prefix{es) listed under SERIAL
NUMBERS on the title paga.

An instrument manufactured after the printing
of this manual may have a senal number prefix
different than those listed on the title page.
This unlisted serial number prefix indicates the
instrument is different from those described in
this manual. The manual for this instrument
is accompamed by a yellow Manual Changes
supplement. This supplement contains the
necessary "change information” that explains
how to adapt the manual to the newer
instrument.

HP 1650A/51A GENERAL INFORMATION

SECTION 1
GENERAL INFORMATION

In addition to change information, the supple-
ment may contain information for correcting
errors in the manual. To keep this manual as
accurate as possible, periodically request the
latest Manual Change supplement for the in-
strument manual. The supplement for this
manual is identified with the manual part num-
ber and print date, both of which appear on
the manual title page. Complimentary copies
of the supplement are available from
Hewlett-Packard.

For infermation conceming a serial prefix
number not listed on the tile page or in the
Manual Changes supplement, contact your
nearest Hewlett-Packard office.

1-3. INSTRUMENT DESCRIPTION

The HP 1650A is an  80-channel
STATE/TIMING (25 MHz/100 MHz) logic
analyzer, selectable in 16 channel groupings.
The 1651A is a 32-channel STATE/TIMING
logic analyzer, also selectable in 16 channel
groupings. The user interface consisls of a
panel keyboard with an RPG knob and a nine-
inch white phosphor, high resolution CRT for
information display. A 3 1/2 inch Sony disc
drive, for setup storage and retrieval, is integral
to the analyzer. An RS-232-C port and exter-
nal scope frigger are available on the rear
panel. The RS-232-C port 1s used for printer
hardcopy output or for analyzer control via a
controller.

1-4, ACCESSORIES SUPPLIED

The following accessories are supplied with
the HP 1650A/51A Lagic Analyzers:

Probe Cables. Probe cables with a 40-pin
connector on each end are supplied with
each instrument. The probe cable is woven
with 17 signal lines, 34 return lines, 34
chassis ground lines, and two power lines.

1-1
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The power lines supply + 5 Vv for
preprocessor power. Each cable supplies
600 milliamperes and the maximum power
available from the HP 1650A/51A 15 2 am-
peres. Five probe cables are supplied with
the HP 1850A and two are supplied with the
HP 1651A. HP Part Number 01650-61608.

Probe Tip Assemblies. Provides 16 data
channels, 1 clock channel and t ground
lead per pod assembly. Probe tip as-
semblies are supplied for direct probing and
are removabie for use with HP Model
10269C Probe Interface. The probe input
specifications are listed in Table 1-1. Five
Probe Tip Assemblies are supplied with the
HF 1650A Logic Analyzer and two are sup-
plied with the HP 1851A. HP Part Number
0165061607,

Grabbers. Grabbers for the probe tip as-
semblies are supplied in packages of 20.
100 grabbers are supplied with the HP
1650A and 40 grabbers are supphed with
the HP 1651A. HP Part Number 5959-0288
{package of 20).

One 2.3 metre (7.5 feet) power cord. See
section 2 for available power cords.

One Operating and Programming Manual
Set.

Two Operating System Discs.
One Service Manual.

One RS-232-C Loopback Connector.

1-6. ACCESSORIES AVAILABLE

The following accessories are avallable for use
with the HP 1650A/51A:

HP Model 10269C Probe Interface. Used to
interface the logic analyzer directly to a
specific microprocessor.
Soft Carrying Case. HP Part
1540-1066.

Number

1-2

HP Model 1008A Optlon 006 Testmoblle.

HP Model 92192A 3.5" Wicrofloppy Discs
(box of ten).

Rackmount Kit. HP Part Number 50671-6175.

1-6. SPECIFICATIONS

Table 1-1 is the list of specifications for the HP
1650A/51A Logic Analyzer. These specifica-
tions are the pertormance standards or limits
against which the logic analyzer is tested.

1-7. OPERATING CHARACTERISTICS

Table 1-2 is a list of the operaling characteris-
tics of the HP 1650A/51A Logic Analyzer., The
operating characteristics are a summary of
performance capabilities of the HP 1650A/51A.

1-8, GENERAL CHARACTERISTICS

Table 1-3 is general characteristics of the HP
1650A/51A Logic Analyzer. The general
characteristics are useful environmental operat-
ing conditions, shipping weights, and instru-
ment dimensions.

1-9. RECOMMENDED TEST EQUIPMENT

Table 1-4 is a hst of the test equipment
required to test performance, make adjusli-
ments, and troubleshoot the HP 1650A/51A
Logic Analyzer. The table indicates the critical
speciication of the test equipment and for
which procedure the equipment is necessary.
Equipment other than the recommended
model may be used if it satisfies the critical
specification listed in table 1-4.
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Tabfe 1-1. HP Model 1650A/51A Specifications

PROBES

Minimum Swing: 600 mV peak-lo-peak.

Threshold Accuracy: Voltage Range Accuracy
-2.0V to +2.0V £150 mv
9.9V io 2.1V +300 mv
+2.1V to +9.9V +300 mv

Dynamic Range: * 10 volts about the threshold.

STATE MODE

Clock Repetition Rate:
Single phase is 25 MHz maximum, With time or state counting,
minimum time belween states is 60 ns. Both mixed and demul-
tiplexed clocking use master-slave clock timing; master clock must
follow slave clock by at least 10 ns and precede the next slave clock
by >50 ns.

Clock Pulse Width: 210 ns at threshold
Setup Time: Data must be present prior to elock transition, > 10 ns.
Hold Time: Data must be present after rising clock transition; 0 ns.
Data must be present after falling clock transition, 0 ns (HP 1651A); data must

be present after falling L clock transition, O ns (HP 1650A); data must be
present after falling J, K, M, and N clock transition, 1 ns (HP 16504).

TIMING MODE

Minimum Detectable Glitch: 5 ns wide at the threshold.

1-3
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Table 1-2. HP 1650A/51A Qperating Characteristics

PROBES

Input RC: 100 K +2% shunted by approximately 8 pF at the probe tip.

TTL Threshold Preset: +1.6 volts,

ECL Threshold Preset: -1.2 voits.

Threshold Range: -9.9 to +9.9 volts in 0.1V increments,

Threshold Setting
Threshold levels may be defined for pods 1 and 2 individually (HP
1851A). Threshold levels may be defined for pods 1, 2, and 3 on an
individual basis and one threshold may be defined for pods 4 and 5
(HP 1650A).

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

Maximum Voltage: t 40 volis peak,

Maximum Power Available Through Cahbles:

2/3 amp @ 5V per cable; 2 amp @ 5V per HP 1650A/51A.

MEASURMENT CONFIGURATIONS

Analyzer Configurations: Analyzer 1 Analyzer 2
Timing off
Off Timing
State Off
Off State
Timing State
Stale Timing
State State
Off off

Channel Assignment:
Each group of 16 channels (a pod) can be assigned to Analyzer
1, Analyzer 2, or remain unassigned, The HP 1650A contains 5
pods; the HP 1651A contams 2 pods.
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Table 1-2. HP 1650A/51A Operating Characteristics {cont'd)

STATE ANALYSIS

MEMORY

Data Acquisition:
1024 samples/channel.

TRACE SPECIFICATION

Clocks:
Five clocks (HP 1650A) ar two clocks (HP 1651A) are available and
can be used by either one or two state analyzers at any time. Clock
edges can be ORed together and operate in single phase, two phase
demultiplexing, or two phase mixed mode. Clock edge is selectable
as positive, negalive, or both edges far each clock.

Clock Qualifier:
The high or low level of four ORed clocks (HP 1650A) or one clock
(HP1651A} can he ANDed with the clock specification. Setup time:
20 ns, hold time: 5 ns.

Pattern Recognizers:
Each recognizer is the AND combination of bit (0, 1, or X) patterns
in each label. Eight pattern recognizers are avallable when one state
analyzer is on. Four are avallable to each analyzer whan two state
analyzers are on.

Range Recognizers:
Recognizes data which is numerically between or on two specified
patterns (ANDed combination of Os and/or 1s). One range term is
available and is assigned to the first state analyzer turned on. The
maximum size is 32 bits and on a maximum of 2 pods.

Qualifier:
A user-specified term that can be anystale, nostate, a single pattern
recognizer, range recognizer, or logical combination of pattern and
range recognizers.

Sequence Levels:
There are eight levels available to determine the sequence of events
required for trigger. The trigger term can occur anywhere in the first
seven sequence levels.

Branching:
Each sequence level has a branching qualifier. When salisfied, the
analyzer will restart the sequence or branch lo another sequence
level,
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Tabie 1-2. HP 1650A/61A Operating Characteristics (cont'd)}

Qccurrence Counter:

Storage Quallfication:

Enable/Disable:

Prestore:

TAGGING

State Tagging:

Time Tagging:

SYMBOLS

Pattern Symbols:

Range Symbals:

Sequence gualifier may be specified to occur up to 65535 times
before advancing to the next level.

Each sequence level has a storage qualifier that specifies the states
that are to be stored.

Defines a window of post-lrigger storage. States stored in this win-
dow can be gualified.

Stores two qualified states that precede states that are stored.

Counts the number of qualified states between each stared state.
Measurement can be shown relative to the previous state or relative
to trigger. Maximum count is 4.4 X (10 to the 12th power).

Measures the time between stored states, relative to either the
previous state or the trigger. Maximum time between states is 48
hours,

With tagging on, the acquisiton memory is halved; minimum time
between states is 60 ns,

User can define a mnemonic for the specific bit pattern of a label.
When data display is SYMBOL, mnemonic is displayed where the bit
pattern occurs. Bit pattern can inciude 0s, 1s, and don't cares.

User can define a mnemonic covering a range of values. Bit pattern
for lower and upper Iimits must be defined as a pattern of 0s and 1s,
When data display is SYMBOL, values within the specified range are
displayed as mnemenic + offset from base of range.

Number of Pattern and Range Symbols: 100 per analyzer.

Symbols can be down-lopaded over RS-232-C,
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Table 1-2. HP 1650A/51A Operating Characteristics (cont'd)

TIMING ANALYSIS

TRANSITIONAL TIMING MODE

Sample is stored in acqguisition memory only when the data chang-
es. A time tag stored with each sample allows reconstruction of
waveform display. Time covered by a full memory acquisition varies
with the number of pattern changes in the data.

$Sample Period:
10 ns.

Maximum Time Covered By Data: 5000 seconds.

Minimum Time Covered by Data: 10.24 ys.

GLITCH CAPTURE MODE
Data sample and glitch information stored every sample period.
Sample Period:
20 ns to 50 ms in a 1-2-5 sequence dependent on sec/div and delay
settings.

Memory Depth:
512 samptes/channel.

Time Covered by Data: Sample period X 512

WAVEFORM DISPLAY

Sec/div:
10 ns to 100 s; 0.01% resolution.

Delay:
-2500 s to 2500 s; presence of data dependent on the number of

transitions in data between trigger and trigger plus delay (transitional
timing).

Accumulate:
Waveform display is not erased bebhween successive acquisitions.

Overlay Mode:

Multiple channels can be displayed on one waveform display hne.
Primary use is to view summary of bus activity.

Maximum Number Of Displayed Waveforms: 24
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Table 7-2. HP 1650A/61A Qperating Characteristics (cont'd)

TIME INTERVAL ACCURACY
Channel to Channel Skew: 4 ns lypical.

Time interval Accuracy:
t (sample period + channel-to-channel skew + 0.01% of time interval
reading).

TRIGGER SPECIFICATION

Asynchronous Pattern:
Trigger on an asynchronous pattern less than or greater than
specified duration. Pattern is the logical AND of specified low, high,
or don't care for each assigned channel. If pattern is valid but dura-
ton is invalid, there is a 20 ns reset time before looking for patterns
again,

Greater Than Duration:
Minimum duration is 30 ns to 10 ms with 10 ns or 0.01% resolution,
whichever i1s greater. Accuracy 15 +0 ns to -20 ns. Trigger occurs at
pattern + duratian.

L.ess Than Duration:
Maximum duration i5 40 ns to 10 ms with 10 ns or 0.01% resolution,
whichever is greater. Paltern must be valid for at least 20 ns.
Accuracy 1s +20 ns to -0 ns. Trigger occurs at the end of the pattern.

Glitch/Edge Triggering:
Trigger on glitch or edge following valid duration of asynchronous
pattern while the pattern is still present. Edge can be specified as
rising, falling or either. Less than duration forces ghich and edge
tnggenng off.

1-8



HP 1650A/51A GENERAL INFORMATION

Tahle 1-2. HP 1650A/51A Operating Characteristics (cont'd)

MEASUREMENT AND DISPLAY FUNCTIONS

AUTOSCALE (TIMING ANALYZER ONLY)

Autoscale searches for and displays channels with activity on the pods assigned to the timing
analyzer.

ACQUISITION SPECIFICATIONS

Arming:
Each analyzer can be armed by the run key, the other anatyzer, or
the external tngger in port.

Trace Mode:
Single mode acquires data once per trace specification; repelitive
mode repeats single mode acquisitions until stop 15 pressed or until
time interval between two specified patterns is less than or greater
than a specified value, or within or not within a specified range.
There is only one trace mode when lwo analyzers are on.

LABELS

Channels may be grouped together and given a six character name. Up to 20 labels in each
analyzer may be assigned with up to 32 channels per label. Primary use is for naming groups
of channels such as address, data, and control busses.

INDICATORS

Activity Indicators:
Provided in the Configuration, State Format, and Timing Format
menus for identitying high, low, or changing states on the inputs.

Markers:
Two markers (X and 0} are shown as dashed lines on the display.

Trigger:
Displayed as a vertical dashed line in the timing waveform display
and as ine 0 in the state listing display.

MARKER FUNCTIONS

Time Intervak
The X and 0 markers measure the time interval between one point
on a timing waveform and trigger, two paints on the same timing
waveform, two points on different waveforms, or two states (ime

tagging on).
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Table 1-2. HPT630A/51A Operating Characteristics (cont'd}

Delta States (State Analyzer Only):

Patterns:

Statistics:

RUN/STOP FUNCTIONS

Run:

Stop:

DATA DISPLAY/ENTRY

Display Modes:

Timing Waveform:

Bases:

The X and 0 markers measure the number of tagged states between
one state and trigger, or between two states.

The X and 0 markers can be used to locate the nth occurrence of a
specified pattern before or after trigger, or after the beginning af
data. The 0 marker can also find the nth occurrence of a pattern
hefore gr after the X marker,

X to 0 marker statistics are calculated for repetitive acquisitions.
Patterns must be specified for both markers and statistics are kept
only when both patterns can be found in an acquisition. Statistics
are minimum X to 0 time, maximum X to O time, average X to O
time, and ratio of valid runs 1o total runs.

Starts acquisition of data in specified trace mode.

In single trace mode or the first run of a repetitive acquisition, STOP
halts acquisition and displays the current acquisition data. For sub-
seqguent runs in repetitive mode, STOP halls acquisition of data and
does not change current display.

State lisling; timing waveforms; interleaved, time-correlated listing of
two state analyzers (bme tagging on); time-correlated state listing
and timing waveform display (state listing in upper hall, timing
waveform in lower half, and time tagging on)

Pattern readout of timing waveforms at X or 0 marker,

Binary, Octal, Decimal, Hexadecimal, ASCIl (dispfay only), and
User-defined symbols.
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Table 1-3. HP 1650A/51A General Characteristics

OPERATING ENVIRONMENT

Temperature
Instruments, 0° to 55 ° C (+32° to 131°F); probes and cables, 0° to
85°C (+32° to 149°F). Recommended temperature range for disc
media, 10° ta 50°C (+50° to 149°F).

Humidity
Instruments up to 95% relative humidity at +40°C; (104°F).
Recommended humidity range for disc media, 8% to 80% relative
humidily at +40°C (+104°F).

Altitude
To 4600 m {15,000 ft).

Yibration

Operation

Random vibration 5-500 Hz, 10 minutes per axis, =2.41 g (rms).
Non-operating

Random vibraton 5-500 Hz, 10 minutes per axis, = 2.41 g (rms);

and swept sine resonant search, 5-500 Hz, 0.75 g {0-peak), 5 minute

resonant dwell @ 4 resonances per axis.

Weight

10.0 kg (22 Ibs) net; 18.2 kg (40 Ibs) shipping.
Power

115V/230V, 48-66 Hz, 200 W max
Dimensions
Notes:

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

2. Dimensions are in millimetres and (inches).
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Table 1-4. Recommended Test Equipment

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED USE*
MODEL
OSCILLOSCOPE dual channel HP B54201A P, T
dc to 300 MHz
PULSE 5 ns pulse width HP B161A/020 P
GENERATOR 20 ns period
1.3 ns risetime
double pulse
POWER + or - 10.2 V output HP 6Z216B P
SUPPLY current: 0 - 0.4 amperes
POYER 50 ohms HP 11549A P
SPLITTER
ADAPTER Type N male to HP Part Number P
BNC female (qty 2) 1250-0780
ADAPTER Type N male to HP Part Number P
BNC male 1250-0082
DMM 5.5 digit resolution HP 3478A A T
RESISTOR 2 Ohms, 25 Watts HP Part Number T

0811-1390

*  P=Performance Tests

A=Adjustments

T=Troubleshooting
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2-1. INTRODUCTION

This section of the manual contains informa-
tion and instructions necessary for installing
the HP 1650A/51A Logic Analyzer. Included in
this section are inspection procedures, power
requirements, hardware connections and con-
figurations, and packaging information,

2-2, INITIAL INSPECTION

Inspect the shipping container for damage. if
the shipping container or cushioning material
fs damaged, it should be kept until the con-
tents of the shipment have been checked for
completeness and the instrument has been
checked mechanically and electrically.
Accessories supplied with the instrument are
listed under Accessartes Supplied in section 1
of this manual. The self test procedure is
described in this section and electrical perfor-
mance verification functions are described in
section 5. If the contents are incomplete, if
there is mechanical damage or defect, or if the
instrument does not pass the Self Test
Performance Venfication, notify the nearest
Hewlett-Packard Office. If the shipping con-
tainer is damaged, or the cushioning materials
show signs of stress, notify the carrier as well
as the Hewlett-Packard Office. Keep the ship-
ping materials for carrier's inspection. The
Hewlett-Packard office will arrange for repair
or replacement at HP option without waiting
for claim settlement.

2-3. OPERATING ENVIRONMENT

The operating environment for the HP
1650A/51A is described in table 1-2, Note the
non-condensing humidity imitation.
Condensation within the instrument cabinet
can cause poor operation or maffunction.
Protection should be provided against tem-
perature extremes which cause condensation
within the instrument,

HP 1650A/51A INSTALLATION

SECTION 2
INSTALLATION

2-4. STORAGE AND SHIPPING

This instrument may be stored or shipped in
enviranments within the following limiations:

TEMPERATURE ... ... . . . 4°CcTe 75 ¢
HUMIDITY. UP TO 90% AT 85° C
ALTITUDE UP TQ 15 300 METRES {50 000 FEET)

2-5. PACKAGING
2-6. Tagging for Service

If the instrument is to be shipped to a
Hewlett-Packard office for service or repair;
attach a tag 1a the instrument identifying
owner, address of owner, complete instrument
model and serial numbers, and a description
of the service required.

2-7. Qriginal Packaging

If the original packaging material is unavailable
or unserviceable, materials identical to those
used in faclory packaging are available
through Hewlett-Packard offices. If the in-
strument is to be shipped to a Hewlett-Packard
office for service, attach a tag showing owner,
address of owner, complete instrument model
and serial numbers, and a description of the
service required. Mark the container FRAGILE
to ensure careful handling. In any correspon-
dence, refer to the instrument by madel num-
ber and full serial number.

2-8. Other Packaging

The following general instructions should be
followed for repacking with commercially
avaitable materials.

a. Wrap instrument in heavy paper or plastic.
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b. Use strong shipping container, A
doubie-wall carton made of 350 |b. test
matenal is adequate.

¢. Use a layer of shock-absorhing material 70
to 100 mm (3 to 4 inches) thick around all
sides of instrument to firmly cushion and
prevent movement inside the contamner.
Protect control panel with cardboard,

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

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

2-9. PREPARATION FOR USE

2-10. Power Requirements

The HP 1650A/1651A requires a power source
of either 115 or 230 Vagc, -22% to +10%; single
phase, 48 t0 66 Hz; 200 Watls maximum
pawer.

b

CAUTION }
BEFORE CONNECTING POWER TO
THIS INSTRUMENT, be sure the line
voltage switch on the rear panel of the
instrument is set properly and the cor-
rect fuse is installed.

2-11. Line Voltage Selection

Before setting instrument power switch to ON
position, verify that the fuse module is in the
carrect position for the line voltage.

The fuse maodule is located in the iine fil-
ter/power switch madule on the rear panel of
the instrument.

If the arrow beside the vollage on the fuse
module that is in-line with the filter arrow does
not match line voltage to be used, it must be
changed. To select the proper fuse for line
voltage, gently pry out fuse module with a

2-2

Hat-blade screwdriver. To use other fuse in
module, turn fuse module and reinsert into the
line filter module.

2-12, POWER CABLE

WARNING

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

This instrument is provided with a three-wire
power cable. When connecled to an ap-
propriate AC power oullet, this cable grounds
the instrument cabinet. The type of power
cable plug shipped with the instrument
depends on the country of destination. Refer
ta figure 2-1 for power plugs and HP part
numbers for the available plug configurations.

2-13. APPLYING POWER

When power 1s applied to the HP 1650A/51A, a
power-up seff test will automatically be per-
formed. For information on the power-up self
test, refer to section 3.

2-14. CLEANING REQUIREMENTS

Use MILD SOAP AND WATER to clean the HP
1650A/51A cabinet and front panel. Care must
be taken not to use a harsh soap which will
damage the water-base paint finish of the
instrument,
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Table 2-1. Power Cord Configurations

PLUG TYPE CABLE PLUG DESCRIPTION | LENGTH COLOR COUNTRY
PART NO. IN/CM
OPT 250V 81201351 Straight *BS1363A 90/228 Gray United Kingdom,
900 81201703 80® a0/208 Mint Gray Cyprus,
Nigena,
Zimkabwe,
Singapore
OFT 250V 81201369 Straight *NZSS198/A8C 79/200 Gray Australia,
am e #1200696 age B7/221 Mint Gray New Zealand
e
‘t« o
g
OPT 250V 8120-1689 Straight *CEE7-Y11 79/200 Mint Gray East and West Europe,
€2 . 8120-1692 ao® 79/200 Mint Gray Saud Arabia,
. m 8120-2857 Straight {Shielded} 79,200 Coco Brown So Afrca,
Bk India (Unpalatized
L}iﬁ\ In many nations)
OPT** 125V B8120-1378 Straight *NEMAS-15P 90/228 Jade Gray United Statas,
403 N B8120-1521 ap® 90/228 Jade Gray Canada,
s e B120-1992 Straight {Meachical) 96i244 Black Mexico,
m‘ﬂjﬁ‘\: ULs44 Philippines,
* 1%‘2:1” Tawan,
QPT** 250V 81200698 Straight *NEMAB-15P 90/228 Black United States,
904 Canada
OPT 250V B8120-1396 CEE22-V1 30/76 Jade Gray For intercennacting
ans 8120-1625 (5ystem Cabinst Use) 96/{24 system componenis and
. i 250V peripherals
- w A United States and
@ Ganada only
OPT 250V B120-2104 Straight *SEV1011 78200 Mint Gray Switzerland
a0 B120-2296 1959-24507 79200 Mint Gray
o a— Type 12
f[:? ‘I.“;.\ﬂ gge
OPT 220V 8120-295%6 Straight *DHCK107 7200 Mint Gray Denmark
a2 8120-2957 90" 79/200 Mint Gray
CPT 2507 8120-4600 Straight SABS164 79/200 Jade Gray Republic of Sauth Afnca
917 ; . B8120-42114 qoe 791200 india
S
OPT 100V 8120-4753 Straight Miti 90/230 Dark Gray Japan
918 81204754 90° 904230
= N lit\
el

*Part nurner shown for plug 1s industry identifier for plug only. Number shewn for cable 1s HP Part Number lor complete cable including plug
**These cords are included in the CSA certication approval of the equipment.
E = Earth Ground
L = Line . ) .
N = Ngural Figure 2-1. Power Cord Piug Configurations

AL £2ABLES3
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3-1. INTRODUCTION

The procedures in this section test the instru-
ment electrical performance by using the

specifications of table 1-1 as the performance =~

standards. All tests may be performed without
access to the intenor of the instrument.

3-2. EQUIPMENT REQUIRED

Equipment required for the performance tests
in this section is listed in the Recommanded
Test Equipment table in Section 1. Any
eqguipment that satisfies the critical specifica-
tion listed in the table may be substituted for
the recommended model.

3-3. TEST CONNECTOR

The performance tests and adjustments
requirg connecting pulse generator outputs to
probe pod inputs, Frgure 3-1 is a test cannec-
tor that may be built to allow testing of multi-
ple channels (up to eight al one time). The
test connectar consists of a BNC connector
and a length of wire. Connecting more than
eight channels to the test connector at a time
will induce loading of the circuit and true sig-
nal representation will degrade. Test results
may not be accurate if more than eight chan-
nels are connected to the test connector,

The Hewlett-Packard parl number for the BNC
connector in figure 3-1 is 1250-1032. An
equivalent part may be used in place of tha
Hewlett-Packard part.

HP 1660A/514 PERFORMANCE TESTS

SECTION 3
PERFORMANCE TESTS

1850/EX43,7=87

Figure 3-1. Test Connector
3-4. TEST RECORD

The results of the performance tests may be
tabulated on the Test Record provided at the
end of this section. The Test Record lists the
performance tests and provides an area to
mark whether the pod passed or failed the
test. The results recorded in the table at in-
coming inspection may be used for later com-
parisons of the tests during periodic main-
tenance, froubleshooting, and after repairs or
adjustments.

3-5. SELF TESTS

The power-up self test fs automatically per-
formed upon applying power to the logic
analyzer. Since the performance tests require
test equipment, self tests may be performed
individually to provide a higher level of con-
fidence that the instrument is operating prop-
erly. A message that the instrument has falled
the test will appear if any problem is encoun-
tered duning the test. The individual self tests
may be performed for functions listed in the
self test menu which i1s invoked via the 1/O
menu. The HP 1650A/51A self test is located
on the operating system disc and is required
to run the tests.

3-1
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3-8, Power-up Self Test

The power-up self test is automatically invoked
at power-up of the HP 1650A/51A Logic
Analyzer. The revision number ot the operat-
ing system firmware is given in the upper right
of the screen during the power-up self test,

As each test is compieted, either "passed” or
*failed" will be printed in front of the name of
the test in this manner:

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disc test

LOADING SYSTEM FILE

As indicated by the last message, the HP
1650A/51A will automatically load the operat-
ing system disc in the disc drive. if the
operating system disc is not in the disc drive,
the message "SYSTEM DISC NOT FQUND" will
be displayed alt the bottom of the screen and
"NO DISC" will be displayed in front of disc
test in place of "passed"”.

If the above message appears, turn off the in-

strument, insert the operating system disc into
the disc drive, and again apply power.

3-2

3-7. Selectable Self Tests

Seven self tests may be invoked individually
via the Self Test menu. The seven selectable
self tests are:

HP 1650A Self Tests

* Data Acquisition

* R§-232-C

* External Trigger BNCs
* Keyboard

* RAM

* ROM

* Disc Drive

" Cycle through all tests

The required test is selected by maving the
cursar to the test and pressing the front panel
SELECT key. A pop-up menu appears with a
description of the test to be performed. The
self test does not begin until the cursor is
placed on Execute and the front panel
SELECT key is pressed,

After the test has been completed, either
"Passed","Failed", or "Tested" will be displayed
on the Self Test menu in front of the lest.
These tests are used as troubleshooting ards.
Section 6 contains information on the in-
dividual tests used for troubleshooting.
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3-8. CLOCK, QUALIFIER, AND DATA INPUTS TESTS

3-9. Clock, Qualifier, and Data Inputs Test 1

Description:

This test verifies maximum clock rate with counting mode for the HP 1650A/51A, and
the setup and hold times for the falling edge of the HP 1650A L cilack specification.

Specification:

Equipment:

Procedure:

Clock repetition rate: With time or state counting mode on, minimum time between
states 1s 60 ns.

HP 1650A hold time. Data must be present after falling edge of L clock transition, 0
ns.

Setup time: Data must be present prior to clock transition, >=10ns.

Pulse Generator
Oseilloscope
Test Connectors (figure 3-1)

1 Connect the HP 1850A/51A and test equipment as in figure 3.2,

HP 185@A/51A

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

129

F LGURE
3-1

CLK BIT
HP 115404 5 g
DATA BITS | g | b
| B —
8 E
500 s 8
FIGURE
3-1
GND
1852/ THAZ 187

Figure 3-2. Setup for Clock, Quahfier, and Data Inputs Test 1
NOTE

iIn this setup, erght channsls are connecled to test eight chaninels at a time.
Ground lead must be grounded to ensute accurate test results.

3-3



HP 1660A/51A PERFORMANCE TESTS

2. Adjust pulse generator for the output in figure 3-3.

DATA AND CLK
188201 /787

Figure 3-3. Waveform for Clack, Qualifier, and Data Inputs Test 1

3. Assign the pod under test to Analyzer 1 in the System Configuration menu as in figure 3-4.
Refer to steps a through ¢ below tigure if unfamiliar with the menus.

Sysztem Configuration

Analyzer 1 Analyzer 2
Name Unmzzigned Pods
Type [ Tupe oft Fud =
[ Fod | | [ Pad 5 |

________ lIIlllllJ

_________________

Figure 3-4. System Configuration for Clock, Qualifier, and Data
inputs Test

a.  Move cursor to Analyzer 1 Type by using front-panel knob.
b.  Select State as Type by using front-panel knob and SELECT key.

c.  Assign pod under test to Analyzer 1 by using front-panel knob and SELECT ke

3-4
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Agsign appropriate clock, edge, and channels of the pod under test to a label in the STATE
FORMAT SPECIFICATION as in figure 3-5. Refer to steps a through ¢ below figure if un-
famibar with the menus.

[MBCHINE 1_]- STATE FURMAT SPECIFICATION Specify SynboTs

CLOCI

POD 1

Hebierty - L TITIEILT
Label Pol 13 a7 Al
EIT Toaasvavareereren |
—D1t-
—tt-
—01t-
—rf-
L
L
=0t 1—
—orr—
bl
=01f1-

Figure 3-5. STATE FORMAT SPECIFICATION for Ciock, Qualifier, and Data
Inputs Test 1

a.  Invoke STATE FORMAT SPECIFICATION by pressing front-pane! FORMAT key.
b.  Assign the falling clock edge of the pod under lest by using the front-panel knob
and SELECT key:
HP 1650A - Assign L clock for all pods.
HP 1651A - Assign J clock for Pod 1, Assign K clock for Pod 2.

¢.  Assign channels under test to label by using front-panel knob and SELECT key.

3-5
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5, Set up the STATE TRACE SPECIFICATION menu for Single Trace mode, without sequencing
levels and Count States as in figure 3-6. Refer to below figure if unfamiliar with the menus.

HACHIKME 1 |- State Trace Specification
Trace mnde

Sequence Levels armed by
Hhile .loring "anystate
' Trigger on a' 1 time:
Branches
a Stare anyetate
- Count
I Frestare

Figure 3-6. STATE TRACE SPECIFICATION for Clock, Qualifier, and Data
inputs Test!

a. Select STATE TRACE SPECIFICATION by pressing front-panel TRACE key.
b. Select Single Trace made by using front-panel knob and SELECT key.

c. Select Count States by using front-panel knob and SELECT key. Pop-up menu
wilt be displayed with selections of states to count.

d. Select anystate hy pressing the SELECT key.
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6. Press RUN. The STATE LISTING will be displayed as in figure 3-7 and will show F's for the
channels under test,

. =

[NACHIME 1]~ STATE LISIING
Harters
Lobel
Bare -
+0ng93 OIFF o
+0004 OOFF ol
+1095 OOFF o
+40%8 DOFF u}
+0097 OIFF i
036 OnFF il
+0020 CUFF o
nnFF I
+oi0 DOFF y
+0102 NOFF ]
107103 QUFF i}
+1 104 OnFF o
+H105 OnFF 0
+0106 mFF o
+O107 OnFF Q
+0106 OnFF n

Figure 3-7. STATE LISTING for Clock, Qualifer, and Data Inputs Test 1

NOTE

To ensure consistent pattern of F's in isting, use front-panel ROLL keys and
knab fo scroil through State Listing.

7. Disconnect the channels under lest from the test connector and connect the next eight chan-
nels io be tested.

8. Repeat step 6.

9. Disconnect the pod of channels under test from the probe tip assembly and connect the next
pod of data channels to be tested.

10. Return to System Contiguration and repeat steps 3 through 9 until all the pods have been
tested.

a.  Move the cursor to MACHINE 1 by using front-panel knob and SELECT key.

b.  Invoke System Configuration by using front-panel knob and SELECT key.
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3-10. Clock, Qualifier, and Data Inputs Test 2
Description:

This performance test verities the setup and hold time specification for the rising edg
transition of all clocks cn the HP 1650A/51A.

Specification:
Setup Time: Data must be present prior to cltock transition, >= 10 ns.
Hold Time: Data must be present after rising clock transition, 0 ns,
Equipment:
Pulse Generator
Oscilloscope
Test Connectors (figure 3-1)

Procedure:

1. Connect the HP 1650A/51A and test equipment as in figure 3.8.

_ _ . T HP 1650A/51A

0SCILLOSCOPE PULSE GEMERATOR LOGIC ANALYZER
A [e]:] -
500
IGURE
1) ok srT
HP 115484 ‘ s g
DATABITS | 5 | p
B —
8 E
500 ;. J 5
F IGURE
o |
GND
1858/T682/7-8T

Figure 3-8. Setup for Clock, Quahfier, and Data Inputs Test 2
NOTE

In this setup, efght channels are connected fo test half of the pod at a time.
Ground lead must be grounded to ensure accurate test results.
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2. Adjust pulse generator for output in figure 3-9.

fot—— zaBNs —- |

DATA AND CLK ——— 21 9V
—_bi—lﬂ— 18NS | | I———— 1.6V
— <1 av

Figure 3-9. Waveform for Clock, Qualifier, and Data Inputs Test 2

3. Assign the pod under test to Analyzer 1 in the System Configuration menu as in previous test
figure 3-4.

4.  Assign appropriate clock, rising clock transition and all channels of the pod under test lo label
in the STATE FORMAT SPECIFICATION as in previous test figure 3-5.

5. Set up the STATE TRACE SPECIFICATION ftor Single Trace mode, without sequencing levels
and Count Off as in figure 3-10.

[\CHINE 1_]- state Trace Specification

Truce noze [ Single ]
Sequence Levels Armed by
Mhile storing ‘snyztale _-m-
Trigger on "a 1 tunes
Branchet
Store "anysiale
Count
Presiore
Laoel -
bese -
:
>
:
9
——

Figure 3-10. STATE TRACE SPECIFICATION for Clock, Qualifier, and Data
inputs Test 2

NOTE

This is the power-up default condition of this menu.
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6. Press RUN. The STATE LISTING will be dispfayed and will list 0's for the ¢hannels under test
as mn figure 3-11,

= e mII T

FACHINE | |- STATE LISTING
Harkers [ Dff

Label
Baze
o0 ricne
+0001 Qou0
+00102 goana
401103 anoo
+ouud A0NG
HOONG NG
+0fIG Qoo
AN
+01UB 0
00D Anng
+Hou 10 Juag
+00 11 oo
02 AL
0 |3 uinn
+00 | ann
40013 uno

Figure 3-11. STATE LISTING for Clock, Qualifier, and Data Inputs Test 2

7. Disconnect the channals under test from the test connector and connect the remaining chan-
nels of the pod.

8. HRepeat slep 6.

9. Disconnect the pod of channels under test from the probe tip assembly and connect the next
pod of data ¢hannels 1o be tested.

10. Return to System Configuration and repeat steps 3 through 9 until all pods have been tested
with each clock.

a. Move cursor to MAGHINE 1 by using front-panel knob.

b. Invoke System Configuration by using frant-panet knob and SELECT key.
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3-11. Clock, Qualifier, and Data Inputs Test 3 (HP 1650A Only)
Description:

This performance test verifies the hold time specifications for the falling clock transi-
tion of the J, K, M and N clocks on the HP 1650A.

Specification:

HF 1650A Hold Time: Data must be present after falling J, K, M, and N clock transi-
tion, 1 ns.

Equipment:
Pulse Generator
Oscilloscope
Test Gonnectors (figure 3-1)

Procedure:

1. Connect the HP 1650A and test equipment as in figure 3-12.

i o N HP 165BA/51A

08CILLOSCOPE PULSE GENERATOR LOGIC ANALYZER
(o) TB 0 A B
GND Bl b
cik Bl3
. FIGURE 8
sen 31 5
T
CLk 81T
DATA BITS
. C"‘— ple
8 R D
FIGURE | glr®
31 5
L 5

1838/ TE /107
Figure 3-12. Setup for Clock, Qualifier, and Data Inputs Test 3

NOTE

In this setup, eight channels are connected to test half of the pad at a time.
Ground lead must be grounded [0 ensure accurate test resulls.
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2. Adust the pulse generator for outputs in figure 3-13. Use double pulse mode of the pulse
generator for the clock waveform.

-—

f— 4oNs —p]
————t.9¥
—bl—bums | | | |———— 1.6V
tLk ~-<1.3v
et ————— soNs ———————— ]
———- 21,8V
Aﬂ—nns I |———-- 1.6V
DATA - st.av
185307 30107

Figure 3-13. Waveform for Clock, Qualifier, and Data Inputs Test 3

3. Assign the pods under test lo Analyzer 1 in System Configuration as in previous test figure
3-4,

4. Assign the falling edge of the appropriate clock and all channels to label as in previous test
figure 3-5, with the following pod clock assignments:

Pod 1-J clock, Pad 2-K clock,
Pod 3-any clock but L, Pod 4-M clock, Pod 5-N clock.

5. Set up the STATE TRACE SPECIFICATION for Single Trace mode, without sequencing lavels
and Count OFf as in previous test figure 3-10,

6. Press RUN. The STATE LISTING will be displayed and alternate F's and ©’s will be displayed

as in figure 3-14.
NACHIIE | |- STATE LISTING
Harkwre off

Labe’ BIT
Gave

00 QUFF
+hQu 00
+0go2 nFFE
+0003 a0
+0rnd noFF
+0005 LI
+UD OUFF
aiy
+00NG QOFF
+O0o9 (AT}
+00 [0 onFF
+Hn (Ut
+3012 QoFF
Ho1T (LNl
+00 4 OOFF
+A015 anng

Figure 3-14. STATE LISTING for Clock, Qualitier, and Data
Inputs Test 3
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Disconnect the channels under test from the test connector and connect the remaining chan-
nels of the pod.
Repeat step 6.
Disconnect the pod of data channels under test from the probe tip assembly and connect the
next pod of data channels to be tested.
NOTE
When testing Pod 3, use any clock source but L clock.

Return to System Configuration and repeat steps 3 through 18 until all pods have been tested
with each clock.
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3-12. Clock, Qualifier, and Data Inputs Test 4
Description:

This performance test verifies the mmimum swing voltages of the input probes ¢
the maximum clock rate of the HP 1650A/51A when it i5 in single phase mode.

Specification:
Minimum swing: 800 mV peak-to-peak
Clock repetition rate: Single phase is 25 MHz maximum.
Clock pulse width: >= 10 ns at threshold.
Equipment:
Pulse Generator
Oscilloscope
Test Connectors (figure 3-1)

Praocedure:

1. Connect the HP 1650A/51A and test equipment as in figure 3-15.

- - N HP 1658A/51A

OSCILLOSCOPE PULSBE GENERATGR LOGIC ANALYZER
(? A [0} :] oA 8
I
GND Rl &
CLk 1 o] D
* FIGURE B
500 a1 2
A
CLK BIT
DATA BITS
_r—'_ | B
8
| DATA g 8
FIGURE | E
500 1 g
[:' GND 5
1RSI TER /=BT

Figure 3-15. Setup for Clock, Qualifier, and Data Inputs Test 4
NOTE

In this setup, eight channels are connected to test half of the pod at a time.
Ground lead must be grounded to ensure accurate fest results.



2.  Adjust pulse generator for the output in figure 3-16. Use double pulse mode of

the pulse generator for the ¢lock pulse.

HP 1630A/51A PERFORMANGE TESTS

=

Figure 3-16. Waveform for Clock, Qualifier, and Daia Input Test 4

v

&V

v

_av

v

<3

1658 AT @4/7-87

3. Assign pod under test to Analyzer 1 as in previous lest figure 3-4.

4.  Assign appropriate clock, rising clock transition and channels under test to label
in STATE FORMAT SPECIFICATION menu as in previous test figure 3-5.

5. Set up the STATE TRACE SPECIFICATION for Single Trace mode, without
sequencing levels, and Cout Off as in previous test figure 3-9.

6. Press RUN. The STATE LISTING will be displayed showing alternate F's and 0's
for the channels under test as in figure 3-17. S

MACHINE 1 |- STATE LISTIMG

ikt
Labe! - | BIT
Bate - | Hew |

+00n QLFF
+ooul agoa
+00oo OoFF
+00nT 0000
+0mmng OnFF
+0003 Qoo
+00U6 OUFF
BRI
Hinig DUFF
+1(n1G Qi
+U010 DUFF
+o0 | 0000
+00] 2 OTFF
+00 3 Qoo
+00 14 OiFF
40019 nooo

Figure 3-17. STATE LISTING for Clock, Qualifier, and Data inputs Test 4
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10.

3-16

Disconnect the channels under test from the test connector and connect the
remaining channels.

Repeat step 6.

Disgonnect the pod of data channels under test from the probe tip assembly and
connect the next pod of data channels to be tested.

Return to System Configuration and repeat steps 3 through 9 until all pods have
been tested with each clock.

a. Move cursor to MACHINE 1 by using front-panel knob,

b. Invoke System Configuration by using front-panel knob and SELECT
key.
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3-13. Clock, Qualifier, and Data Inputs Test 5§

Descriptiom:

This performance test verifies the maximum clock rate for mixed mode
clocking during state operation of the HP 1650A/51A.

Specification:

Equipment:

Procedure:

Clock repetition rate: Single phase is 25 MHz maximum With time or
state counting, minimum time between states is 60 ns. Both mixed and
demultipfexed clocking use master-slave clack liming; master clock must
follow slave clock by at least 10 ns and precede the next slave clock by >
50 ns.

Pulse Generator
Oscilloscope
Test Connectors (figure 3-1)

1. Connect the HP 1650A/51A and test equipment as in figure 3-18 by connecting
channels 0-3 and 8-11 of the pod under test to the test connector. On the slave
clock transition the four bits of the lower byte are transferred to the logic
analyzer, and on the master clock transition the four bits of the upper byte are

transferred to the logic analyzer.

" T HP 155@8A/51A

QS_(EI_LL(_)SEHE PULSE GENERATCR LOGIC ANALYZER

A TB QA B
eND E{R
Clk F——— 51| »p
- FIGURE B
500 31 E
|
CLK BIT
DATA BITS
PP
8 R| O
DATA o] D
l-—| FIGURE | B
500 31 £
— GND €
1RSR/TESY /7=07

Figure 3-18. Setup for Clock, Qualitier, and Data Inputs Test 5
NOTE

In this setup, eight channeis are connected to test half of the pod at one time.
Ground fead must be grounded to ensure accurate test resuits.
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2. Adjust pulse generator for the output in figure 3-19. Use double pulse mode of the pulse
generator for clock waveform.

s ] -

———— 219V
18NS | | ————1.4Y
CLk ~———— %1 3V

I

FL" 1208s -

i 26NS ———— 2oy

. = e
DATA I - <1.3v

1

o —— 40NS —i 1850/ WFB5/7-87

Figure 3-19. Waveforms for Clock, Qualifier, and Data Inputs Test 5

3.  Assign the pods under test to Analyzer 1 in System Configuration as in previous test figure
3-4.

4. Set up the STATE FORMAT SPECIFICATION as in figure 3-20, assigning the falling clock tran-
sition as master and the rising transition as slave Refer to steps below figure if untamiliar with

the menus. - - -

I ———
ARCHIRE | | = STATE FOFHAT SPECIFICRTION { Speciry Symbots ) |

HASTEP CLOCE SLAVE CLOCE
I

Ackivaty S % § SR . §
Label Pol 15 a7 n
BIT |-v~+n1-w-uu+»«n |
-orf-
-0t -
-0rr—
=aff=
i
-0fr-
ori-
-07f—
1=
—0fr—

ﬁ

Figure 3-20. STATE FORMAT SPECIFICATION for Clock, Qualifier, and Data
inputs Test §

a.  Press front-panel FORMAT key.

b. Select Mixed Clocks mode by using the front-panel knob and SELECT key.



HP 16504/51A PERFORMANGCE TESTS
¢.  Assign falling clock transition to master clock and rising clock transition to slave
clock.
d.  Assign all channels to pod under test.

e.  Assign all channels to pod under test by using front-panel knob and SELECT
key.

5. Set up STATE TRACE SPECIFICATION for Single Trace mode, without sequencing levels, as
in previous test figure 3-6, but with Count Off.

6. Press RUN. The STATE LISTING will be displayed as in figure 3-21.

IIRCHINE 1 |= STATE LISTING

Hariers

l-ebei BIT

Basa He

2000 OFOF
PN Qoun
+00ul OFOF
+0013 (AR Ts]
+(i1g NFNF
+00u5 o)

+000E OF OF
ﬁ 3060

+IDuG GFOF
+0009 Qo
+0 0 OFNE
+0071 0000
+002 OmaF
0T [Iua]
+014 OFaF

+0n15 Quog

Figure 3-21. STATE LISTING for Clock, Qualifier, and Data
Inputs Test 5

7. Disconnect the channels under fest from the test connector and connect the remaining chan-
© nels (4-7 and 12-15) of the pod.
8. Repeal step 6.

9. Disconnect the pod of data channels under test from the probe tip assembly and connect the
next pad aof data channels to be tested.

10.  Retumn to System Configuration and repeat steps 3 through 9 until all pods have been tested
with each clock.

a.  Move cursor to MACHINE 1 by using front-panel knob.

b.  Invoke System Configuration by using front-pane! knob and SELECT key.
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3-14. Clock, Qualifier, and Data Inputs Test 6
Description:

This performance test verifies the maximum clock rate for demultiplexed clocking
during state operation of the HP 1880A/51A.

Specification:
Clock repetition rate: Single phase is 25 MHz maximum. With time or state counting,
mimmum time between states is 60 ns Both mixed and demultiplexed clocking use
master-slave clock timing; master clock must follow slave clock by at least 10 ns and
precede the next slave clock by > 50 ns.

Equipment:
Pulse Generator
Oscilloscope
Test Connectors (figure 3-1)

Procedure:;

1. Connect the HP 1650A/51A and test equipment as in figure 3-22 by connecting channels 0 -
7 of the pod under tesl to test connector.

— - - HP 1650A/51A

05CILLOSCOPE PULSE GENERATOR LOGIC ANALYZER
A O8 oA B
GND I
CLk CH—— o | &
F IGURE A
500 31 £
s
o . ; CLk BIT
DATA BITS
P | P
8 R | o
DATA Q D
FIGURE | &
L) 3-1 £
GND g
—

1480/T60 1/ 7-87

Figure 3-22, Setup for Clock, Qualifier, and Data Inputs Test 6
NOTE

In this setup. etght channels are connected fo test half of the pod at one time,
Ground lead must be grounded to ensure accurate test results.
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Adjust pulse generator for the output In figure 3-23. Use double pulse mode of pulse
generator for clock waveform,

————21.9
18NS | | I —-——=1.8¥
CLK ————C1.3V
|
Iﬁ 128NS -]
I — ———— 21 9
| i MR
DATA —— - s1.3v
| 1
poll—— 48NS —=] 1850 084787

Figure 3-23. Waveforms for Clock, Qualifier, and Data Inputs Test 6

Assign the pods under test to Analyzer 1 in System Configuration as in previous test figure
3-4,

Set up the STATE FORMAT SPECIFICATION as in hgure 3-24, assigning the falling clock tran-
sition as raster and the rising transition as slave. Refer to steps below figure if unfamiliar with
the menus.

HACHINE 1 |- STATE FORMAT SPECIFICATION
MASTEP CLOCK SLAYE CLOCH
FOCD 1
Actavity . TEERTITTITILTITE
Label Pol 7 u? ]
BIT [vvvwnnsinnavaves |

=0fr—

—0rt-
—fr—
—arf-
=0ir-
—grr-
—0rf-
—tr-

—o1r-
-01t— J

Figure 3-24. STATE FORMAT SPECIFICATION for Clock, Qualifier, and
Data inputs Test 6

a. Press front-panel FORMAT key.

h. Select Demultiplex clock mode by using the Iront-panel knob and SELECT key.
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c. Assign falling clock transition to master clock and rising clock transition o slave
clock.

d. Assign all channels {o pod under test.

5. Set up STATE TRACE SPECIFICATION [or Single Trace made, without sequencing levels as
in previous test figure 3-6 but with Count Off.

6. Press RUN. The STATE LISTING will be displayed as in figure 3-25.

__—-———'—_—‘_—__——*_‘—“——-

- STATE LTISTING
Harlers art
Label
Baze
+0fn FFFF l
+0001 il
g2 FFFF
+moJ [IRTIN]
+n00d FFFF
+005 [l Nl
+N0nH FFFF
a0
L) FFFF
+1009 anoa
0010 FFFF
001 g
40012 FFFF
HN0T nnne
i1 FFFF
40015 noon
et el

Fiqure 3-25. STATE LISTING for Clock, Qualfier, and Data Inputs Test 6
7. Disconnect the channels under test from the test connector and connect the remaining chan-
nels of the pod.
8. Repeat step 6.

9. Disconnect the pod of data channels under test from the probe tip assembly and connect the
next pod of data channels to be tested.

10. Return to System Configuration and repeat steps 3 through 9 until all pods have been tested
with each clock.

a. Move cursor to MACHINE 1 by using front-panel knab.

b. Invcoke System Configuration by using front-panel knob and SELECT key.
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3-15, GLITCH TEST
Description:
This performance test verifies the glitch detection specification of the HP 16504/51A,
Specification:
Minimum detectable glitch: & ns wide at the threshold.
Equipment:
Pulse Generator
Qscilloscope
Test Connector (figure 3-1)

Procedure:

1.  Connect the test equipment as In figure 3-26. The clock input is not used for the glitch per-
formance test.

HP 1658A/51A
0SCILLOSCOPE PULSE GENFRATOR LOGIC ANALYZER
INPUT OUTPUT
T T 500 |
) [T,
R | o
[l F1cure gl
31 5
s
1850/ TEAN/ T=H?

Figure 3-28. Setup for Glitch Test
NOTE
in this setup, eight channels are connected to test half of the pod at

one time. Ground lead must be grounded to ensure accurate test
resuits
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2.  Set pulse generator for output in figure 3-27,

—=] < 20N5 fat—
————zi.av
sl ] [1 [T 155w
DATA ~ x1.av
1664 /W ae

Frgure 3-27. Waveform for Glitch Test

Set up the System Configuration menu for assigning pod under test to Analyzer 1 as in figure
3-28.

3.

R
Systiem Configuration
Analyzer | Analyzer 2

Una=signed Pods

Hame
Tupe Tipe

(Tuto-scate )

[ Paod 1 ] {
T

Figure 3-28. System Configuration Menu for Glifch Test

Select System Configuration menu. This is power-up default menu.

b. Set analyzer Type to Timing.

Assign pod under test to Analyzer 1 by using front-panel knob and SELECT
key.
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Sel up the TIMING FORMAT SPECIFICATION menu to assign all bits of pod under test to a
label as in figure 3-29.

HACHINE | |- TIMING FOPMAY SPECIFICATION Specify Symbols

Actuwrty « Trrrrrrt
Label Fol IS5 ar a]

BIT I |
—01r—
-Dit-
—1f-
—0fr-
=01 f-
-0t t—
-0tf-
-1 1—
-0t r-
—ur 1=
—Ori—
-0ri-
—0fi-

Figure 3-20. TIMING FORMAT SPECIFICATION Menu for Glitch Test

NOTE

This is the power-up default mode of this menu.

a. Turn on label tor pod under test by using front-panel knob and SELECT key.

b. Assign all channels in pod under test to labet by using front-panel knob and
SELECT key.
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5. Set up the TIMING TRACE SPECIFICATION menu as in figure 3-30.

MRCHIME 1| |= TIMING TRRCE SPECIFICATION
Trecs mosel_Simgre ]
Armed by viequisition mode [ Blitrh |

Label o
Baza o

Find

Patltern
pretant for

Then find
Egge [ ]
or

Glitch | #3348

Figure 3-30 TIMING TRACE SPECIFICATION Menu for Glitch Test

a. Select Single Trace mode.
b. Set Acquisition Mode to Glitch.
¢. Set Find Pattern to all DON'T GARE (X's) and present for >30.00

d. Set Then find Glitch on all channels.
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6. Press RUN. The analyzer will acquire data and show glitches on channels under test as in
figure 3-31.

HACHINE | |= TIHING WNVEFORHS

Harters % o Trig | s ] [Tume  to 0 | [
Arcumilate 0 to Trig | o_:| wt[» farier] [BIT

Sac. D1y Dalay s

Figure 3-31. TIMING WAVEFORMS for Girtch Test

NOTE

If system clock and data synchronize, glitches may be displayed on the
TIMING WAVEFORMS menu as vaiid data transitions.

7. Disconnect channels under test and connect remaining eight channels to be tested.

B. Repeat step 6.

8. Disconnect pod of data channels under test from probe tip assembly and connect the next
pod of data channels to be tested.

10. Return to System Configuration and repeat steps 3 through 9 until all the pods have been
tested.

a. Maove cursor to MACHINE 1 by using front-panel knob and SELECT key.

b. Invoke System Configuration by usirig front-panel knob and SELECT key.
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3-16

. THRESHOLD ACCURACY TEST

Description:

This procedure verifies the threshold accuracy within the three ranges stated in the
specification,

Specitication:

Threshold accuracy: 150 mV accuracy over the range -2.0 to +2.0 volts; 300 mV ac-
curacy over the ranges -9.9 to -2.1 volts and +2.1 to +9.9 volls.

Equipment:

Power Supply
Test Connector (figure 3-1)

Procedure:

1.

3-28

Connect the test equipment as in figure 3-32,

HP 1850A/51A
LOGTL ANALYZLR

oUTPUT

DATA BITS
“~t P | P
FLGURE gl
-1 E
GND 3
T
1683 TER T8

Figure 3-32. Setup for Threshold Accuracy Test
NOTE
In this setup, eight channels are connected to test half of the pod at a fime.
Ground fead must be grounded to ensure accurale test results.

Set up the System Configuration menu for assigning pod under test to Analyzer 1 as in figu
3-33.
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System Configuration

Analyzer 1 Analyzer 2

Hame Unassigned Fod
Type tpe [ O] '

[ Fod_| | l Pod 5 i
[ trrrres) | |

Figure 3-33. System Configuration for Threshoid Accuracy Test
a. Select System Cenfiguration menu. (This is the power-up default menu.}

b. Assign pod under test to Analyzer 1 by using front-panel knob and SELECT
key.

Configure the TIMING FORMAT SPECIFICATION menu for User defined pod threshald of +0.0
V for the pod under test and assign all bits of the pod to a label as in figure 3-34.

MACHINE | [= TIMING FORKAT SPECIFICATION Specify Symbols

oD

Activaby - TOT T
Label Ful 15 67 i]
BT [ivavsrrenvarareq]
=0rf-
L
~0ft-
—0rf=—
-0ff-
Ofr-
=0fr—
—0ff—
-0ff-
—0ff—
01—
~0ff—
-0ri-

Figure 3-34. TIMING FORMAT SPECIFICATION 1 for Threshoid Accuracy Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.
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b. Assign User defined pod threshald by using front-panel knob and SELECT
key.
c. Modify label by using front-panel knob and SELECT key.
d. Assign all bits of pod under test to label by using front-panel knob and

SELECT key.

4. Configure the TIMING TRACE SPECIFICATION menu for Single Trace mode and Glitch
Acquisition mode as in figure 3-35,

| ——— e
ITACHINE | |- TIHING TPACE SPECIFICATION
Trace mnde

Armed by Hocquizition mode
Lapel -
Base
Find
Fattern

prezent 1or []

Then fand

Edge —

or

Glitch [ #4838 |

ﬁ

Flgure 3-35. TIMING TRACE SPECIFICATION for Threshold Accuracy Test

a. Select TIMING TRACE SPECIFICATION menu by pressing front-panel TRACE
key.

b. Assign Single Trace mode and Glitch Acquisition mode by using the front-
panel knab and SELECT key.

c. Set FIND Pattern to all DON'T CARE (X's) and present for >30,00 ns.

d. Set Then find Glitch on all channels.

5. Adjust the power supply output for +150 mv.
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6. Press RUN. Data displayed on TIMING WAVEFORMS will be all high for the pod under test
as in figure 3-36.

S ——
[HRCHINE 1 |- TIMING WAWEFORHS
Harters Voto Trig | v s) [Time = tun nos
frcumulate OtoTrig[ n 5] &t [“rerier] [BIT
SecisDiu Delay 0 s UOFF

T ‘ ‘ T

=

Figure 3-36. TIMING WAVEFORMS 1 for Threshofd Accuracy Test
7. Adjust power supply for output of -150 mv.

8. Press RUN. Datla displayed on the TIMING WAVEFORMS will be all low for the channels un-
der test as in figure 3-37.

[
HACHINE - TIHIMG WAVEFORHS l
flarkbers i tn Trig | 0 5] [Time > ta 0 0=

Heoumdlate 0T 0 to Trig | 0 s| At [ Harker] [BIT
Sec.Div belay Angn
T T " T . T

" Figure 3-37. TIMING WAVEFORMS 2 for Threshoid Test
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.

10,

11.

12,

13.

14.

3-32

Return to the TIMING FORMAT SPECIFICATION and change User defined Pod Threshold to
+9.9V as in figure 3-38.

r—J—r‘—-J_‘\‘—H—*_ﬁ
e

HHCHINE | |- TLHNING FORMAT SPECIFICATIOHN Specify Symbols L

ACtLvLlY v oo
Label Pal 15 av 0
BIT I |
arf-
arf-
-0rf-
—O(f—
=arr-
-0fr=
-Ofr-
—0rf-
~0fr=
=0ff—
-0fr-

-0ff-
—orr-

Figure 3-38. TIMING FORMAT SPECIFICATION 2 for Threshold
Accuracy Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.

b. Change pod threshold tevel assignment by using front-panel knob and
SELECT hey.

Adjust power supply for oulpul of +10.2 V.

Press RUN. Data displayed on the TIMING WAVEFORMS will be all high for the pad under
test as in previous figure 3-36.

Adjust power supply for output of +9.6 V.

Press RUN. Data displayed on the TIMING WAVEFORMS will be all low as in previous figure
3-37

Change the User defined Pod Threshold in the TIMING FORMAT SPECIFICATION to -9.9 V
as in figure 3-39.



15,

16,

17.

18.

19.

20.

21,

22.
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VACHINE 1 |- TIMING FORHAT SPECIFICATION [ Specify Symbols

POD S
| —9a0v

Actayly + ~T T

Lahel PFol 15 ar o

BIT [ | ]
01 f—
=0ff=-
=0tr—
-01f-
=01f=
=01f-
-01f—
=01f-
—-0ft—
-01f—
=0ff-
-0ff-

—01f-

Figure 3-39. TIMING FORMAT SPECIFICATION 3 for Threshold
Accuracy Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.

b. Change pod threshold level assignment by using front-panel knab and
SELECT key.

Adjust power supply for output of -9.6 V.

Press RUN. Data displayed in the TIMING WAVEFQRMS will be all high for pod under test as
In figure 3-36.

Adjust power supply for output of -10.2 V.

Press RUN. Data dispfayed in the TIMING WAVEFORMS will be ali low for pod under test as
in figure 3-37.

Disconnect the eight channels connected to test conneclor and connect remaining channels
of pod to be tested.

Repeat steps 14 through 18 and then steps 3 through 13.

Disconnect pod of data channels under test from probe tip assembly and connect next pod
of data channels o be tested.

Return to System Configuration and repeat steps 2 through 21 until all pads have been
tested.

a. Mave cursor to MACHINE 1 by using front-panel knob and SELECT key.

b. invoke System Configuration by using front-panel knob and SELECT key.
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3-17. DYNAMIC RANGE TEST
Description:
This procedure verifies the dynamic range of the threshold of each pod.
Specification:
Dynamic Range:  +/- 10 volts about the threshold.
Equipment:

Power Supply
Test Connector (figure 3-1}

Procedure:

1. Connect the test equipment as in figure 3-40.

HP 1650A/51A

POWER LOSIC ANALYZER
SUPPLY
QUTPUT
DATA BITS
tp | P
! 8 R {0
FIGURE g1l
31 E
GND £
e

- 1858/TE04/7-87

Frgure 3-40. Setup for Dynamic Range Test
NOTE

In thig setup, eight channels are connected to test half of the pod af a time,
Ground lead must be grounded to ensure accuralte test resuils.

2. Set up the System Conliguration menu for assigning the pod under test to Analyzer 1 as in
figure 3-41,
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System Conflguration

Analyzer 1 Analyzer 2
flame |[HACHIIE 1 Unaszigned Pode

Pod 2

Type Type [ OTT
(Gite=seate)

[l Pod_| | | Pad 5 |
[ .. TratreTs) l ________________ |

Figure 3-41. System Configuration for Dynamic Range Test
a. Select System Configuration menu. (This is the power-up default menu.)

b. Assign pod under test to Analyzer 1 by using front panel knob and SELECT
key.

Configure the TIMING FORMAT SPECIFICATION menu for User defined pod threshold of «1,0
V for the pod under test and assign all the bits of the pod to a label as in figure 3-42.

a—
[RRCHIFE 1 |- TINING FOPHAT SPECIFICATIOM
POD S5

Activiiy  TTTTTTTTTTTITTOT

Lebel Fol 13 a7 0

BIT

—01 7

—n1r=

-0if=

01—

=it f—

—oif—

17—

0T r-

-nri=

—0F 1=

—011-

01—

—01f-

Figure 3-42. TIMING FORMAT SPECIFICATION for Dynaric Range Test

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.
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b. Assign User defined pod threshold by using front-pane! knob and SELECT
key.
c. Modify label by using front-panel knob and SELECT key.
d. Assign all bits of pod under test to label by using tront-panel knob and

SELECT key.

4. Configure the TIMING TRACE SPECIFICATION menu for Single Trace mode and Glitch
Acquisition made as in figure 3-43.

|HH|:H[NE 1 |- TIMING TRACE SPECIFICATION
Troce mode[_Single |
Rrmed by

HCQuLsy 11un mode Gliteh

Label -
Baze

Find
Pattern [Lhr4

present tor [7]

Then find

gdge [
ar
Gluteh [(#azg |

Figure 3-43. TIMING TRACE SPECIFICATION for Dynamic Range Test
a. Select TIMING TRACE SPECIFICATION menu by pressing front-pane! TRACE
key.

b. Assign Single Trace mode and Glitch Acquisition mode by using the front-
panel knob and SELECT key.

c. Set Find Pattern to all DON'T CARE (X's} and present for >30.00 ns.

d. Set Then find Glitch on all channels.

5. Adjust the power supply output for +9.0 V.
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6. Press RUN. Datla displayed on TIMING WAVEFORMS will be a!! high for pad under test as in
figure 3-44.

HECHINE | |~ TIHING HAVEFQPMS
Hartere - 1o Trig 0= Time v lo 0 nos
Accumulata 0 to Trig gt [ Harter] [BIT
Sec My peley 5] OOFF

Figure 3-44. TIMING WAVEFORMS 1 for Dynamic Range Test
7. Adjust power supply for output of -8.0 V.
8. Change FORMAT SPECIFICATION for threshold of +1.0 V. Refer to figure 3-41.

8. Press RUN. Data displayed on the TIMING WAVEFORMS will be all low for channels under
test as in figure 3-45,

[MHEHINE 1 - TINING WavEsDRHS
Harkers - o Trig | 0 =] [(Tume - ton | [/
Fecumlate 0teTrigl 0 =] wt[=Herrer] [BIT
Swc D Oelay idiny

I,
T " T T

EIT oy

Figure 3-45. TIMING WAVEFORMS 2 for Dynamic Range Test
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Press RUN. Data displayed on TIMING WAVEFORMS will be all high for pod under test as in
figure 3-44,

[MBCHINE 1 ]- TIMING MAVEFORHS
Harkers < to Trig 0 5] [Time + 100 o s
Accumuiate 0 to Trig 0 s at [« Harker BIT
See/Div Betay OOFF

T T T " . v

—

Figure 3-44. TIMING WAVEFORMS 1 for Dynamic Range Test

Adjust power supply for output of -8.0 V.
Change FORMAT SPECIFICATION for threshold of +1.0 V. Refer to figure 3-41.

Press RUN. Data displayed on the TIMING WAVEFORMS will be ail low for channels under
test as in figure 3-45.

AACHINE 1 {= TIMING WAVEFORMS

Rariers "t Trag o s o s
Accumutale  [Of1 10 to Trig O 5] At [ nerker
Ses Dy Delay oo

Figure 3-45. TIMING WAVEFORMS 2 for Dynamic Range Test
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Table 3-1. Performance Test Record

Hewlett-Packard Tested by
Model 1650A/51A
Logic Analyzer Work Order No.
Serial Date Tested
Number
Recommended Calibration
[nterval 24 Months
PARAGRAPH TEST RESULTS
3-9 CLOCK, QUALIFIER, AND DATA Passed Failed
INPUTS TEST 1 PODL
POD2
POD3
POD4
PODS
3-10 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST 2 PoD2
POB3
POD4
PODS
3-11 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST 3 POD2
POD3
POD4
PODS
3-12 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST 4 POD2
POD3
POD4
PODS
3-13 CLOCK, QUALIFIER, AND DATA POD1
INPUTS TEST & poD2
POD3
POD4
PODS
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Table 3-1. Performance Test Record (comtinued)

PARAGRAPH

TEST

RESULTS

3-14

CLOCK, QUALIFIER, AND DATA
INPUTS TEST @&

POD1
poD2
POD3
PODC4
POD5

Passed Failed

GLITCH TEST

POD1
POL2
POD3
POD4
POD5

THRESHOLD ACCURACY TEST

POD1
POD2
POD3
POD4
POD5

3-17

DYNAMIC RANGE TEST

PQD1
PoD2
POD3
Pcb4a
POD5

3-40
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4-1. INTRODUCTION

This section provides adjustment procedures
for the HP 1650A/51A. The assemblies with
adjustments are: the power supply, CRT
maonitor, and the system board. Figuras in this
section are the testpoint and adjustment loca-
tions for the HP 1650A/51A.

4-2. EQUIPMENT REQUIRED

Equipment required for adjustments is listed in
the Recommaended Test Equipment table in
section 1 of this manual. Any equipment that
satisfies the critical specification listed in the
table may be substituted for the recommended
model,

4-3. CALIBRATION INTERVAL

The recommended calibration interval for the
HP 1650A/51A 15 two years. The adjustments
are set at the factory on assemblies when they
are tested. However, adjustments may be
necessary after repairs have been made to the
instrument. Usually the only assembly that
may require adjustments is the assembly that
has been replaced.

HP 1650A/51A ADJUSTMENTS

SECTION 4
ADJUSTMENTS

NOTE

An instrument warm-up of 15 minutes is
recommended, hut not required, before
adjustment procedures are performed.

WARNING I

Read the Safety Summary at the begin-
ming of this manual before performing
any adjustment procedures.

P

CAUTION

e

The adjustment procedures are petform-
ed with the top cover of the instrument
removed. Take care to avord shotting or
damaging internal parts of the instru-
ment.

4-4, POWER SUPPLY ASSEMBLY ADJUSTMENT

1. Disconnect power cord from HP 1650A/51A. Refer to figure 4-1 or 4-2, depending on the
power supply assembly instalied, for testpoint and adjustment locations.

2. Connect the negative lead of the voltmeter to Power Supply Assembly ground.

3. Connect the positive lead of the voltmeter to +5V on the Power Supply Assembly.

4. Connect the power cord to the HP 1650A/51A and put pawer switch in ON postion.

5. Voltmeter should indicate voltage within the range of +5.050 V 10 +5.150 V,
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HP 1650A/51A ADJUSTMENTS

6. If voltmeter reading is out of this range, adjust +5 ADJ on Power Supply Assembly to +5.100 Vv
+.050 v (+5.050 V to +5.150 V).

T 12V 12V 5.2V 435V 4BV +BVADJ COM_—m—

< !
] .

b i R I I I L I i e T S e T I S ML TR S Wy A

Frgure 4-1. HP 1650A/51A Power Supply Assembly I Testpoints and
Adjustment Location

Figure 4-2. HP 1660A/51A Power Supply Assembly Il Testpoints and
Adjustment Location
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4-5, CRT MONITOR ASSEMBLY ADJUSTMENTS
4-6. Intensity, Sub-bright, and Contrast Adjustment

1. Refer to figure 4-3 for adjustment locations.

2, Place TIMING WAVEFORMS menu on the screen of the HP 1650A/51A, by pressing front-
panel Display key.

NOTE

This menu is used because it has characters throughout the screen
which are watched during the procedures. Any other menu may be
used; however, the adjustments may not be as accurate if characters
and/for lines are not displayed throughout the screen.

3. Set rear-panel INTENSITY to the minimum setting.

4.  Adjust sweep board Sub-bright control to the lowest setting of brightness where menu is
visible on the CRT screen.

FOCUS

SUB
BRIGHT

CONT
HEIGHT
V.LIN
V.HOLD

H.PHASE

Figure 4-3. Adjustment Locations of HP 1650A/51A CRT Monitor Assembly
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4-7.

4-4

Turn rear-panel INTENSITY to bring up the intensity level on screen. Screen intensity should
be at a comiorlable viewing level and the position of both adjustments should be close to
mid-range.

Press RUN and then STOP.

Adjust CONT so the error message is easily seen.

Focus Adjustment

Refer to figure 4-3 for adjustment locations.

Place TIMING WAVEFORMS menu on the screen of the HP 1650A/51A by pressing the front-
panel DISPLAY key.

Adjust sweep board Focus control far sharp pixels in the center of the screen menu. Note
Focus cantro! position.

Adjust sweep hoard Focus for sharp pixels at the corners of the screen  Note Focus control
position.

Set sweep board Focus control for mid-position between the two positions noted in steps 3
and 4 for best over-all pixel focus.



HF 16504/51A ADJUSTMENTS

4-8. Horizontal Phase, Vertical Linearity, and Height Adjustments

1. Refer to figure 4-3 for adjustment locations.
2. Place TIMING WAVEFORMS menu on the screen of the HP 1650A/51A by pressing front-
pangl DISPLAY key.
NOTE
This menu Is used because it has characters and fines throughout the

menu which are watched during the procedures. Any other menu
may be used, however, the adjustments may not be as accurate.

3. Adjust sweep board H. PHASE to center the menu herizontally on the CRT screen.

4. Adjust sweep board V. LIN so top and bottom rows of text are equal in height. Text height
should be approximately 1mm.

NOTE

The V. LIN and Height adjustments are interactive and may need fo
be repeated as necessary.

5. Adjust sweep board Height to give the screen menu top and bottom borders equal to the
side borders of the menu.

6. Readjust steps 4 and 5 as necessary for a uniform display of the screen menu,
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4-9. SYSTEM BOARD ASSEMBLY THRESHOLD ADJUSTMENT

1. Disconnect power cord from HP 1650A/51A.

2. Connect negative (-} lead of voltmeter to TP GND. Refer to figure 4-4 for testpoint and ad-
justment locations.

3. Connect positive (+) lead of voltmeter to HP 1650A A1TP2, or HP 1651A A1TP3 on the
System Board Assembly.

HP 1650A (SAME HP 1651A
TP GND A1TPZ LocaTiONON  A1TP3
BOTH BOARDS) /

i

L7}

o

e B
P LA W R i

by IPYED 24T

Figure 4-4. System Board Assembly Testpoint and Adjustment Locations

4. Connect power cord to logic analyzer and turn instrument power to ON.

5.  Assign HP 1650A POD 3, ar HP 1651A POD 2, to a machine in the System Configuration
menu by using frant-panel knob and SELECT key.

4-6



10.

HP 1650A/51A ADJUSTMENTS
Set User defined Pod Threshold of the pod assigned in the previous step to -9.9 V In the
Format Specification menu by using the following steps if unfamiliar with the menus.
Press front-panel FORMAT key.
Move cursor to TTL (threshold field) and press SELECT.
Assign User defined threshold by using front-panel knob and SELECT key,

Valimeter readout should indicate voltage within the range of -.975 V to -1.005 V {-990 V £
015 V).

Set User defined Pod Threshold of the pod assigned in the previous step to +9.9 V in the
Format Specification menu.

Note voltmeter readout. Voltage reading should be within the range of +.975 V to +1.0005 V
{(+.990 V £ .015 V).

if either voitage reading is not within the given range, use the procedure below to adjust the
threshold level.

a. Set User defined Pod threshold of the pod assigned fo -9.8 V.

h. Adjust A1R57 for reading of -.9900 V £ .0005 V. Refer to figure 4-3 for adjustment
locations.

¢. Set User defined Pod threshold to +9.9 V.
d. Note the difference between this reading and +.9900 V.

e. Adjust A1R57 so the difference in step d is halved, £ .0005 V.

EXAMPLES:

If reading is + .9952 V, the difference is .0052 V. Adjust ATR57 for +.9826 V + .0005 V.

If reading is + .9834 V, the difference is .0066 V. Adjust A1R57 for +.9867 V + 0005 V.
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5-1. INTRODUCTION

This section contains information for ordering
parts. Table 5-1 lists the abbreviations used in
the parts list and throughout the manual.
Table 5-2 lists all replaceable parts for the in-
strument. Table 5-3 contains the names and
addresses corresponding to the code number
of the manufacturer, The parts of the disas-
sembled HP 16504 in figure 5-1 are the main
replaceable assemblies in the HP 1850A/51A,

5-2. ABBREVIATIONS

Table 5-1 lists the abbrevialions used in the
parts list, the schematics, and elsewhere in
this manual. In some cases two forms of the
abbreviations are used, one in all capital let-
ters, and one in partial or no captal letters.
However, elsewhere in the manual, other ab-
breviation farms may be used with both lower-
case and uppercase ietters.

5-3. PARTS LIST

Table 5-2 is a list of replaceable parts and 15
organized as follows:

a. Electrical assemblies in alphanumerical
order by reference designation.

b. Chassis-mounted parts in alphanumerical
order by reference designation.

¢. Electnecal assemblies and their com-
ponents in alphanumerical order by
reference designation.

The information given for each part consists of
the following:

a. Aeference designation.
b. Hewlett-Packard part number.

¢.  Part number Check Digit (CDj,

HP 1650A/51A REFLACEABLE PARTS

SECTION 5
REPLACEABLE PARTS

d. Tolal guantity (QTY) in instrument or on
assembly. The total guantity 1s given
once and al the first appearance of the
part number in the list.

e. Descriplion of the part.

f.  Typical manufacturer of part in an iden-
tifying five-digit code.

5-4, EXCHANGE ASSEMBLIES

Some parts used in this instrument have been
set up for an exchange proagram. This
program allows the customer to exchange his
faulty assembly with one that has been
repaired, calibrated, and performance-verified
by the factory. The cost is significantly less
than that of a new part. The exchange parts
have a part number in the form XXXXX-695XX.

After receiving the repaired exchange part
from Hewlelt-Packard, a United States cus-
tomer has thirty days to return the faulty as-
sembly. For orders not onginaling in the
United States, contact the local
Hewlett-Packard service organization. If the
faulty assembly 1s not returned within the war-
ranty time limit, the customer will be charged
an additional amount. The additional amount
will be the difference in price between a new
assembly and that of an exchange assembly.

5-5. ORDERING INFORMATION

To order a part in the material list, quote the
Hewlett-Packard part number, indicate the
quantity desired, and address the order to the
nearest Hewlatt-Packard Sales/Service Office.

To order a part not hsted in the material list,
include the instrument part number, instru-
ment 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 and Setvice
Office.
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5-6. DIRECT MAIL ORDER SYSTEM ¢. Prepaid transportation (there is a small han-
dling charge for each order).
Within the USA, Hewlelt-Packard can supply
parts through a direct mail order system. d. No invoices.
Advantages of using this system are:
So Hewlett-Packard can provide these advant-
a. Direct ordering and shipment from the ages, a check or money order must accom-
Hewlett-Packard Parts Center in Mountain pany each order.
View, California.
Mail order forms and specific ordering informa-

b. No maximum or mmimum on any mait or- tion are available through your local
der (there is a mimmum amount for parts Hewlett-Packard office. Addresses and
ordered through a local Hewlett-Packard of- telephone numbers are located at the back of
fice when lhe orders require billing and this manual.
invoicing).

MP16 and MP17

‘ i égggg_g%éﬁ ey

b ,:;‘Sjﬁ@ ";'I_ .

AB

Figure 3-1. HP 1650A/51A Main Replaceable Parts
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Tabte 5-1 Reference Deslgnators and Abbreviations,

ASSY
ASTIQ

=assembly

=fan,motor

=batlery

=capacitar

=diadedicide thyristor;
varacior

=delsy ne

=arnuncister;lamp,LEC

=misc. electrical part

=aINpares
=#r4log-to-digital
=dfternating current
=adjustiment)
=alumnum
eamplhfer
manalog
=pmer-an MHabenal
Standards Institute
wassembly
=astigmatisit

ASYNCHAQ =asynchronous

ATTEN
AWG
BAL
BCD
BD
BFR
BIN
BRDG
BSHG
BW

Cc

CAL
cc
Cow
CER
GFM
GH
CHAM
CHAN
CHAR

M
CMos
CMR

CHNERCT
CNTR

=attenuator

=American wira gauge

=halance

=binary-ceda decimal

=baard

=bufter

=bnary

=hridge

=pushing

=banE width

=ceraimic,cermel
|resigfer)

=calibrate,calibration

=carbot composition

=cauntenlockwise

=ceramic

=cubic feet/minlite

=choke

=chamfered

=channel

=character

=centimeter

acomplementary metal-
axde-semiconductar

=commnn mede rejection

sconducter

=catinter

mconnector

=contact

=cathade -ray tube

=Clachuwse

=diameter

=digtal ta-analog

=digital -to-analog
converter

=dariington

=data

=double

=decibel referenced
to W

=direct current

=decoder

=degree

=demulbiple ter

=detacttr

=dumetar

=dual In-line package

=drvision

=direct ingllory sCcess

=duuble-pate,
doubla-throw

=DAC refrash conlroller

=driver

REFERENCE DESTGNATORS
F =tuse a =transistor, SCR;
Fl.  =filter triocde Hiyrstor
H =hardware i =ragistor
Jd =alectrical copnectisr BT =thermistar
{stakiohary partianl,jack 8 eswitch;jumper
L =colf inductar T ~transfarmer
MP  emisc mechanical part TB =terrminal board
P =eferirical connector TP =test pmint
{moveable portion),plug
ABBREVIATIONS
DWL  wdowel MFR =manutacturar
EGL =amitter coupled logic MICPROC =microprecesscr
ELAS =elastonetic MINTR  =miniature
EXT =external MISC =miscellanaous
F =farads,matal him MLD =maided
[resistor) MM =millimeter
FC =carbaen filmy Mo =metal oside
compasitien Mra =mounting
FD =feed MTLG =matalliz
FEM  =femala MUxX amultiplecer
FF =flip-flap mw =mlliwatt
FL =flat N =nancy | 0'5)
FM =foam;trom NC =hg cennechon
FR =front NMOos =n-channet metal-
FT =gain bendwidth ekide sermicspducbar
praduct NPN =negative-pasitive-
FwW =full wave negetive
F¥D =firad MPRN =neofirene
GEN  =generatar NRFR =nat recommended for
GND  =groundied) field replacement
GFP =yeneral purporse NSR =not separately
GRAT cgraticute replaceable
GRY =gronye HUM =rumeric
H =hennes;high 0BD =order by descriphicn
HD =hurdware OoCTL =octal
HOND  =hardened aD =outside dlameter
HG =mercury OF AMP  =cperaftonal amphifier
HGT =haight 08¢ =osc Hator
HILCL  =helal P =plashic
HORIZ =honzantal L4 =part of
HP =Hewlett-Packard PFC =printed circuit
HP-1B  =Hewleit-Fackard PLB =printed circut baard
Interfuce Bus PD =power dissipation
HR =houris) PF =phigofards
HV =high valtage Pr mplug In
HZ =Hertz PL ~plateid)
1o =nput/cutput PLA =programmatde logic
[ =mntegrated cireult array
1D =inside diameter PLST =plashic
IN =mch PNP =positive-negative-
INCL  =include{s) pestive
INCAND=incandescent POLYE =palyester
INP =input POS =pusitive,pasition
INTEN aintensiiy POT =patentiomater
INTL  =internal POZ} =pozidrive
INV =invertar PP =peak -to-peak
JFET  =unchen field- PPM =parts per millian
effect transistor PRCN =prRCISIN
JKT =jacket PREAMP =preamplier
K =hilo{ 103 PRGMBL =programmable
L =law PRL =parallel
LB =pound PROG =pragrainmable
LEH  =latch PSTN =positian
LCL  =local PT =gant
LED =lght-emithing W =potted wirewsund
dinde PWR =power
LG =lang R-3 areset.set
LI =hthium RAM =random-access memory
LK =ock REGCT =rectifier
LKWR  =lockwasher RET =retainer
Ls =low power Schotthy RF =radiw frequency
LY =low yoltage AGLTR  =regulator
M =megal 109, megahms, RATA =register
meteridistance) RK =rach
MACH =machine Ams =root-mean.square
MAX  =maximum

u =niegrated circut,
microcircuit
v =electron tube, glow lamp
VR =valtage reguistor,
breakdown diade
w =cable
X =socket
Y =crystal un({prazo-
efectsic or quarlz)
RND =rouned
ROM =read-only meinary
RPA arotary pulse generator
RX = BCe|yer
] =Schatthy clamped;
seconds{time}
SCR eseraw,sicon
controllad rectifier
SEC =second({timaj;secandary
BEG =segment
SEL sselectar
BGL =single
SHF =shift.
51 =silon
gp =single in-line
pachage
3KT =skart
SL =siide
SLDR =sohier
BLT =slotited)
S0LD =soleriond
SPCL =special
80 =5qUAre
SREG =shift register
SAQ =5ervice requsst
STAT =static
8TD estandarg
SYNCHRG =synchronous
TA =tantalum
THAX =tubearial
TC =temperaiurs costhicient
B ={ime delsy
THD sthread{ed)
THK =thick
THRU =through
TP =tesh point
TPG =tapping
TPL =triple
TRANS  transformer
TRIG =triggetied)
TRMR =trmmmer
TRN =turnis}
LS atransistar-transistor
™ =transmilter
u emicrol1 0-5]
/8 slnderwriters Laboratory
UNAEG  =unregulated
VA =voltampare
VAC =volt,az
VAR =variable
¥Cco =voltage.contralled
ascillater
voe =yolt,de
VERT =verhical
VF =voltage,filterad
Vs =YBrSUS
w =walls
wi =with
wio =uithaut
ww awirewound
X8TR =transistor
ZNR =zenar
o =degree Cals|us
[ITentigrade)
oF =degree Fahrenheit
oK =degrea Kelyin
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HP 1650A/51A REPLACEABLE PARTS

Tabie 5-2. Repiaceable Parts (Cont'd)}

Reference HP Part | C aty Description Mir Nifr Part
Designator Number | D Code Number
Al 01650-69501 4 1 SYSTEM BOAAD ASSENBLY (1690DA-80 CHANMEL) | 28480 niB50-E49E501
Rl 01651-59501 L} 1 SYSTENM BOARD ASSEMBLY (155|A-32 CHHHNMUEL) | 284840 D16H1-69501
Az D1B50-5A503 4] 1 FEYBORRD ASSEHBLY-ELASTOMERIC 28480 111B50-6E503
H3 2090-0204 a 1 CRT MOMITOR ASSENMBLY 28480 2080-0204
RAi 0960-07R3 4] 1 ROTARY PULSE GEHERATOR 28480 0560-07%913
A5 0950-1879 B 1 FPOWER SUPPLY RASSENMBLY 28480 0950-1879
RE 0950-1748 k| 1 DISC DRIVE ASSEMBLY ELEE: a950-1798
A? 01E50-651606 E 1 ENTENSITY HDJ) ASHEMBLY 2B4B0 N1650-61606
AB 9136-0325 3| 1 LINE FILTER/FPOWER/SWMITCH/FUSE RSSEMBLY 2R480 9135-0325
AY 01B50-51608 T 5 PROBE TIP AS<EMBLy (1650A-80 CHANNEL) Z2R4B0 N1650-61E08
H9 N1B5U-BLB08 7 2 PRDBE TIP ASSEFBLY (1651A-32 CHANHELS) 28480 01650-61608
Bl 316G-0521 3 1 FAN-TUBEA < IAL 28480 J160-05.1
F1 2l110-00R23 0 1 FUZE 3A 110,120 ¥ 28480 2110-0003
F1 2110-0043 3 1 FUsE 1 BR 2207240 ¥ 28480 2110-0043
H1 0535-0113 3 10 TIMMERAAAN HUT 28480 0535-0113
H2 01650-00,03 ] 2 HUT PLHTE (HAMNDLE) ZH480 n1630-00203
H3 0515-1035 a 22 FLATHD M5 H3+BHA (FOOT) 28480 u515-1035
H4 0535-004%6 1 4 LOCKHHNUT (LHT) 26480 N533-00566
HS NE15-0374 D] 1z FRANHD 15 NM3+10MM (FAM AID REAR PANEL) 28480 05135-0374
Hb BE24-0530 3 2] SCREW 8-16 (BOTTOM-OUTSIDE] 28480 N§24-0D530
H? 2850-00131 k| 1 NUTH 1/4=32# 083 ([(BHC) 28480 29549-00n1
HE 0515-11135 T 4 FLATHD HS H3Ix25(1 28480 0515-1135
H9 05165-0372 2 2 PANHD 32300 28480 051%-0372
H10 2190-0027 6 1 WASHER 25k . 478 02 [INT ADJ) 28480 2190-0027
H11 2950-0072 3 1 HUTH 1/4-32 062 28480 2850-2072
H12 2180-0016 3 z WASHEA-IL . 377 .507 02 (BHC) 28480 2180-0016
H13 2950-0001 8 2 HUTH 3/8-32 .093 [BMNC} 28480 ca50-aan1
H1a 1400-0511 o 1 CLAMP-CABLE {DISC DRIVE] ZR480 1400-0611
H15 01650-82401 1 2 SCREW-SHOULDER (HANDLE} 28480 01650-B2401
MP1 01650-45201 1 1 CREBINET-NMOLDED FLASTIC 28480 N1650-45201
ME2 01650-04901 2 1 HRHOLE-BALE 28480 01690-044901
MFE3 146D-1345 L] 2 TILT STAHD ¢B480D 1460-1345
P4 01E50-47701 Q rd FOOT-MOLDED FLASTIC 28480 V1650-47701
HPS 01650-01202 o] 1 BRACKET-GROURD {CRTI 28480 01650-01202
HFE 01660-94301 ] 1 LRBEL-HP 1650/ IDEMTIFICHTION 2H480 01650-34301
HPE 01651-94301 B 1 LRBEL-HP1GELR TDENTIFICATION 28480 N1651-94301
ME? 01650-94305 49 1 LRBEL-FEYBORARD 28480 016%0-34305
HFg 01650-45204 4 ek FEYBOARD HOUTING 28430 01650-457204
P9 01650-41901 Q 1 FE¥PAD-ELASTONERIC 2B480 N1650-41801
HP10 01650-45205 5 1 FEYBOHRD %PHCER 28480 016%50-4520%
HP11 HOT ASSIGHED

MP1é 01650-46101 N z LOCH ING PIH-FC BOARD 28480 01650-45101
HP13 h040-8823 l 1 FROB GRAY 28480 5040)-8623
HP14 01650-00201 1 1 REAR PANEL (1650A-80 CHAHHEL) 28480 u1BHS0-00201
HF14 01651-00201 = 1 REAR PHHEL {1B6951H-3& CHANHEL| 28450 01691-00£01
HP15 S080-2054 b 1 LRBEL C%A CERTIFICATION 28480 508-2054
HP1E 01650-04101 4 1 COVER-TOQP 28480 01650-04101
AP17 01650-84501 ] 1 POUCH (TOP COVER) 28480 ni650-84501
P18 01650-94302 7 1 LRBELS-FIYE PRDBES 28480 01650-94303
HP19 01B50-29101 & 1 SPRING GROUND 28480 01650-23101
P20 01650-25401 2 1 INSULATOR-DISC DRIVE 28480 n1850-25401
Pt 01850-63202 o 1 RS-I37-C LOOFBACK COMNHECTOR 268480 016%0-63202
Wi 0185u-616401 q 1 CABLE-SWEEP 28380 01650-61601
We Ulb50-61l612 2 1 CHBLE-DC POWER SUPPLY 2480 N1650-61612
lu3 MBRU-61604 O 1 CABLE-DISC DORIVE :EL ME50-61604
w4 11650-6160% 3 2 CABLE-BMC-J11 2H3A0 D16K0-B16049
W5 U1850-616035 3 CABLE-BHC-J12 28480 U1ER0-61607
Wi N1650-61602 1} 1 CABLE-AC LIWE FILTER 20380 U1650-61607
Wy 11650-51607 5 5 CABLE-PROBE 1650A-80 CHAHMNELS 2B480 D1650-61607
wiy 1650-6 1607 5 I CAHBLE-PROBE 1651H-32 CHANRHELS 28480 01650-61807
uwa 11650-6 1606 4 1 CABLE-THTEHSITY HDJ 28480 D16H0-6160F
W #120-1521 B 1 CARBLE-POWER (STANDARD INSTRUNENT) 28380 B1Z20-1571
wa H120-1703 b 1 CABLE-POUWER [CRTION 900-UK) 28280 B120-17u3
wa #120-06146 4 1 CEBLE-PDWER ([DFTIDH S01-AUSTL) 2B480 B121-063%
wa #120-1692 4 1 CABLE-POWER (OFTIOH 902-EUR) 28380 8120-158¢2
ug H120-2296 4 1 CHBLE-POWER {OPTICON 906-SWIT} 28480 B120-27286
uwa #120-2957 1 1 CABLE-POWER (OPTIGH 812-DEH) 20480 8120-2957
[Nke] ¥120-4600 g 1 CABLE-FOWER (OPTICOH 317-AFRICRA) 28480 8120-4600
A9 11650-61608 1] PROBE TIP HSSEMBLY 28480 01630-61608
A9A L 0i650-82101 B 17 PROBE LERD ELEL N1650-Bc101

See introduction ta thls section for ordering information




HP 1650A/51A REPLACEABLE PARTS

Table 5-2 Repiaceable Parts (Cont'd)

Reference HP Part | C - Mfr Mir Part
Designator | Number | 0 | @Y Description Code Number
ASAZ 01B50-82102 9 1 GPROUND LERD - LOMNG C8480 01650-82102
A9A3 01650-82103 0 2 GROUND LEAD - SHORT 2B4R0 01650-82t03

See Inttoduction to this section fot ordering information
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HP 1650A/51A REPLACEABLE PARTS

Table 5-3. List of Manufacturers’ Codes

Mir No. Manufacturer Name Address Zip Code

0633 RIFA BROMMA sE

50167 FUJITEU LTD TOKYD Jp

00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01281 TRW INC SEMICONDUCTOR DIV LAWNOALE cA 90260
01295 TExAS INSTR INC SEMICOND CHPHT DIV DALLAS ™ 75222
02111 SPECTROL ELECTRONICS CORP CITY DF IND o] 9f7a5
04713 HOTOROLA SERICONDUCTOR PRODUCTS PHOENI ¥ Az 85008
06RES PRECISION MOHOLITHICS INC SANTA CLARA Chr 95050
07263 FAIRCHILD SEMICOMDUCTOR DIV FeulTAIN YTEW CA 94042
1B5486 VARD SENMICOMDUCTOR ING CARLAHD T® 75040
15454 AHETEF /ROOAN DEY ANAHEIN CR 32R06
19701 MEPCO/ELECTRA CORP NINERAL WELLS Ts 760E7
24046 CORHING GLASS WORES (BRAOFORD) BRADFORD PH 16701
25403 t ¥, PHILIPS-ELCOMA DEPAATHENT EINDHOVEN HL 02876
271687 CORHING GLASS WORES (WMILHINGTOM) WILAENGTON HC 28401
ZB480 HEWLETT-PRCKARD CO COAPORATE HQ PALD ALTO CRA 94304
ILKBE RCA CORP SOLID STRTE OIV SORERVILLE HJ

24315 ADVAHCED NICRO DEMICES THNC SUNHYVALE CA 94086
14649 INTEL CORP HOUNTRIN VIEW CA 98051
52763 STETTHER ELECTRONICS IHC CHRTTANCOGLA TH 13435
SE2EB 3PRAGUE ELECTRIC O HORTH ACAHS MA 01247
72136 ELECTRD HOTIVE CORP FLORENCE sC 0BZZE
73138 BECEAAN INSTRUMENTS INC HELIFDT DIV FULLERTOH CA 92634
78015 LITTELFIUSE IHC DES PLAINMES IL BOULE
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6-1. INTRODUCTION

This section provides troubleshooting informa-
tion for isolating a faulty assembly.

Procedures are also provided for removing and
installing the mainframe components of the
HP 1650A/51A. Relative locations of the
replaceable frame components are in figure
6-1, a top view of the HP 1650A/51A with the
top cover removed.

6-2. SAFETY CONSIDERATIONS

Read the Safety Summary at the front of this
manual before servicing the instrument. Before
performing any procedure, review it for cau-
tions and warnings.

WARNING

Maintenance should be performed by
trained service personnel aware of the
hazards involved (for example, fire and
efectrical shock) When maintenance can
be performed without power appiied, the
power shiould be removed from the in-
strument.

6-3. LOGIC CONVENTION
Logic states are defined as follows:

0 False, negated, inactive, or unas-
serted siate.

1 True, active, or asserted state.

Voltage levels representing logic states are as
follows:
LOW (L) The more negative of two voltage
levels.

HP 1650A/51A SERVICE

SECTION 6
SERVICE

HIGH {H) The more positive of two voltage

levels.

Signals may be either HIGH true, or LOW true.
The HP 165QA/51A contains both TTL and
ECL ICs. Worst case voltage lsvels for
troubleshooting and signature analysis are as
follows (IC data sheet specifications may be
more accurate):

TTL VOLTAGE LEVELS

Level Voltage

LOW less than 0.8 V

HIGH greater than 2.0V
ECL VOLTAGE LEVELS

Level Voltage

LOwW less than -1.50 V

HIGH greater than -1.10 V

Because ECL inputs are pulled down inside
the IC, an unconnected ECL input is low. ECL
outputs may be tied together the same way as
open-collector TTL outputs. Thus, they may be
wire-ANDed or wire-ORed.

g CAUTICN %

Never remove or instali ariy circurl board
with the instrument power ON.
Component damage may 0ccur.
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A3

6-2

WARNING

Hazardous voltages exist on the power supply, the CRT, and the
digplay sweep board. To avoid electrical shock, the following
procedures should be closely adhered to. Wait at feast three
minutes for the capacitors on the power supply and sweep boards to
discharge before servicing this instrument.

Figure 8-1. Replaceable Module and Cable Locations (Top Cover Removed)



6-4. BLOCK LEVEL THEORY OF
OPERATION

The HP 1650A/1651A is an 80/32 channel
state and timing logic analyzer. The human
interface 1s a front-panel keypad and knob for
instrument control and 9" {diagonal} white
phosphor CRT far information display.
Available on the rear panel is an RS-232-C port
for communication {0 a printer or from a con-
troller. Also on the rear panel are iwo BNCs
for input or output of an external trigger.

The System Assemnbly Board is built around
the 68000 ricroprocessor and powerful data
acquisition ICs that probe, shape, store, and
analyze data from a target system. An acquisi-
tion interface to the 68000 makes the data ac-
quisition system fully compatible with the ar-
chitecture of the 68000 microprocessar. The
System Assembly Board contains the neces-
sarty circuitry to interface the keypad, CRT
monitor, dis¢ drive, and RS-232-C port

6-5. Data Acquisition

The data acquisition system consists of the
data acquisition pods, acquisition ICs, and the
interface to the 6BC00Q. The interface to the
target system 1s through any of the data ac-
quisition pods. There are five pods avallable
on the HP 1650A {80 channels) and 1two pods
available on the HP 1651A (32 channels).
Each pod contains 16 input data probes and
one external clock input for state mede
measurements. The dala probes can be used
for state or timing measurements.

Each probe pod assembly consists of 17
twelve-inch twisted pairs of probe and tip as-
semblies that plug into a pod. This houses one
end of a four and one-half (4.5) foot woven
cable. The other end of the woven cable ter-
minates at the rear panet of the logic analyzer.
The woven cable consists of 17 nichrome sig-
nal lines, 34 signal return lines and 2 power
supply lines All are woven fogether with
polyaramid yarn.

Each probe input has an input impedance of
100 K ohms in parallel with approximately &
pF. Probe can be grounded in two ways:

HP 1650A/51A BERVICE

with a common pod ground for state mode
measurements, or a probe tip ground for
hugher frequency measurements.

The input signals are attenuated by a factor of
10 in the passive probe. The signals are ap-
plied to a comparator where they are com-
pared aganst a voltage threshold to determine
if the veltage level is above or below the
threshold level. The comparator then shapes
the single-ended signal and outputs it at an
ECL level to the acquisition IC. The input data
15 then stored at the acquisibon 1C.

6-6. Arming Control

The two BNCs an the rear panel are J11 and
J12 and are used for arming control of the
HP1650A/51A acquisitton [Cs. An arm signal
may be output from the ICs to the EXTERNAL
TRIGGER QUTPUT, J12, or input to the ICs
from EXTERNAL TRIGGER INPUT, J11.

6-7. Memory

The memory of the HP 1650A/1651A has
three separate memeones: ong ROM and two
RAM memaories. The system (EPJROM is 16K
long by 8 wide and 15 used pnmarily for boot-
ing up the system and self-test storage. The
system (D)RAM 15 64K long by 4 wide and
contains the operating system and the ac-
quired data from the target sysiem. Since the
RAM is a volatile memory, the operating sys-
tem is loaded at each power-up of the instru-
ment via the built-in disc drive and a mini-
floppy disc.

The display (D)RAM is 64K long by 4 wide and
is cycle-shared between the 68000 and the
display refresh circuitry. This is why the dis-
play bus is separate from the local bus. The
two buses are separated by a set of address
multiplexers and data buffers.

6-8. CRT Controller

The CRT controller provides the sync and
timing signals needed by the CRT Monitor
Assembly to drive the CRT.
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The controller generates four signals:
horizontal sync, vertical sync, display enable
and a 6.25 kHz signal. The horizontal and
vertical sync signals are applied to the CRT
monitor assembly and to display PALs. The
display PALs use the sync signals to generate
the timing signals for the display RAM.

The CRT Monitar Assembly consists of the
sweep board circuitry, a $-inch white phosphor
display CRT, and the CRT yeke. The assemb-
ly requires +5 and +12 volls, which it receives
from the power supply via the System Board
Assembly.

6-9. Disc Controller

The disc controller performs the necessary
functions for reading or wnhing data to the
built-in disc drnive of the HP 1650A/51A. The
disc controller interface to the 68000 is an
8-bit hidirectional bus for data, status, and
control word transfers.

The butlt-in disc drive is a 3.5 inch double-
sided Sony disc drive. Its main features are
low power consumption, low height, and high
reliability with simple mechanism and
electronic circuitry.

6-10. Keypad and Knob Interface
The keypad and knob interface provide the
gircuitry to latch and send the keypad and

knob data to the 68000.

The keypad of the HP1850A/51A is elastomeric
and each key has a single function.

6-11. RS-232-C Interface

The controlling IC of the RS-232-C interface is
a Signetics SCN2661 Enhanced
Programmable Communications inlerface
(EPCI), a universal synchronous/
asynchronous receiver/transmitter (USART)
data communications IC.

The SCN2661 serializes parallel data from the
8000 for transmission. At the same time, it
also receives serial data and converts it to
parallel data characters for input to the 68000.

The IC contains a baud rate generator which
can be programmed from the HP1650A/51A
1/O menu for one of eight baud rates.
Protocol, word length, stop bils length, and
parity are also programmed via the 1/0 menu.

The D814CB88 and DS14C89 are hine
drivers/receivers used by the HP 1650A/51A
for interface of terminal equipment with data
communications equipment. Slew rate control
15 provided on the ICs eliminating the need for
external capacitors.

6-12. Power Supply

The power supply is a 120W swiltching power
supply. it has a dc output power connector
and cable which connects to the System
Board Assembly of the HP 1650A/51A. The ac
input range to the power supply is 115V or
230V with the maximum power of 200W when
operating at 48-66 Hz.

The power module supplies all necessary vol-
tages to the System Board Assembly. The vol-
tages necessary for operating the Disc Drive
and Sweep/CRT/Yoke Assembly are also sup-
plied by the power supply via the System
Board Assembly
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Figure 6-2. Overall Block Diagram for HP 1650A/51A
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6-13. TROUBLESHOOTING

6-14. Troubleshooting Flowcharts

The troubleshooting flowcharts will help isolate trouble in the HP 1650A/51A to the module level.
Several tables following, and the disassembly procedures preceding the charts, will help with
troubleshooting. The circled numbers on the first chart indicate the entry point of the next flow-

chart for isolating a problem.

START

PERFORM
POWER—UP SELF TEST
CLAPPLY POWER,
TEST AUTOMATIC)

CHART 1

IS GRT
DISPLAY NG
ANYTHING? C(TABLE
611

IS
CRT DIGPLAY
CORRECT?

DOES
KEYBCARD

WORK?
CHART 4

DOES
DISC DRIVE
WORK ?

POWER
SUPFLY YOLTAGES
OK?

CHART 3

CHART 5

Figqure 6-3. General Trouble Isoiation Flowchart for HP 1650A/51A

6-6

CHART @

CHART 2

DOES
DATA ACQUISTION
FUNCTION?

DOES
RS-232—C
FUNCTION?

DOES
EXTERNAL TRIGGERINC
FUNCTION?

CHART 6

CHART 7

CHART 8

1854/FCBA 8179/ 767
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CHART @

TURN POWER OFF
AND CHECK FUSE
(POSITION,
RATING AND OPERATION)

NO

YES

TURN ON POWER
AND CHECK POWER
SUPPLY VOLTAGES.

(TABLE &-12

PCNER
SUPPLY VOLTAGES
OK?

CHART 1

REPLACE
FUSE

REPLACE
FAN

1ESB/FOM _A2/9.7-87

END

Frgure 6-4. Trouble Isofation Chart for HP 1650A/51A Fan/Fuse
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CHART 8

REMOVE SWEEP
CABLE , W1 ,FROM
SWEEP -BOARD

POWER
SUPPLY VOLTAGES
oK

CHART 2

CABLE
CONTINUITY
OK?

REPLACE CRT

MONTIOR ASSEMBLY
A3

REMCVE DISC
DRIVE CABLE . W3,
FROM DISC DRIVE

REPLACE

CAQLE . W1

POWER
BUPPLY VOLTAGES
Ok*?

CABLE
CONTINUITY
oK?

REPLACE DISC

DRIVE ASSEMBLY
A6

REMOVE SYSTEM
BOARD ASSEMBLY
CABLE , W2 ,FROM
POWER SUPPLY

REPLACE

CABLE W3

POWER
SUPPLY VOLTAGES
oK

CABLE
CONT INUITY
Qk?

REPLACE SYSTEM

BOARD ﬁ?SEMBLY

REPLACE
CABl

E,

Figure 6-5. Trouble Isofation Flowchart for HP 1650A/51A Power Supply

REPLACE POWER
SUPPLY ARSSSEMBLY

1650/FC82 Q3707787

END
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CHART @ CHART 3

DISCONNECT SWEFEP
CABLE ,W1,FROM
SWEEP BOARD _—_

!

CHECK FOR VOLTAGES
AND SIGNALS IN
TABLES 6—2 AND 6-3

VOLTAGES
AND 3IGNALS
QaK?

REPLACE CRT
MONI TORAgSSEMBLY

CABLE
CDN‘I;)IK’!PUITY REPLNV;NEI CABLE

REPLACE SYSTEM
BOARD ::?SEMBLY END

1830/FCRLB4/9 /707

e 6-6. Trouble Isolation Flowchart for HP 1650A/51A CRT Monitor
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—_—_—

6-10

CHART @

PERFORM
KETBOARD SELF
TEST

{PARAGRAPH 6-26)

YES

CHART 4

PASS
SELF TEST?

CHECK SIGNAL
INPUT TO

KEYBOARD
(TABLE 6-5)

CABLE
CONTINUITY
oK?

REPLACE SYSTEM

BOARD ASSEMBLY
Al

(ENTIRE ROW

NOT WORKING)

RPG
WORKING?

i

Yy

REPLACE
KEYBOARI% 2.i\SSEMBLY

RPGW1
VOLTAGES OK?
{TABLE &-83

REPLACE RPG
ASSEMBLY
A4

Figure 6-7. Trouble Isolation Flowchart for HP 1650A/61A Keyhoard

1ESP/FCRANS /0987

) J

END
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PERFORM
DIsSC DRIVE
SELF TEST

(PARAGRAPH 6-26)

YES

PASS
SELF TEST?

REMOVE DISC
DRIVE CABLE,W3,
FROM DISC DRIVE

{

CHECK FOR
YOLTAGES AND BIGHALS
IN TABLE 6-4

SIGHALS
AND VOLTAGES
OK?

REPLAGE
SYSTEM BOARD
ABSEMBLY , 41

Y

CONTINUITY
OK?

REPLACE
CABLE ,wa -
REPLACE
= DISC DRIVE ASSEMBLY END
AB
TESAF CR5_BB/0/7-87

Figure 6-8. Trouble Isolation Flowchart for HP 1650A/51A Disc Drive
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() cHarT @

PERFORM
DATA ACQUISTION
SELF TEST
(PARAGRAPH 6-26)

YES

CHART 6

REFLACE SYSTEM

BOARD :?SEMELY

VERIFY DATA

ACQUISITION
CONFIGURATION
AND CONNECTIONS

1858/ FCREI7/97-87

EMND

Figure 6-9. Trouble isofation Flowchart for HP 1650A/51A Data Acquisitio

CHART @

PERFORM R5-232-C
SELF TEST
(PARAGRAPH 6-26)

HO

YES

CHART 7

REPLACE SYSTEM

BOARD Q?EEMBLY

VERIFY R§-232—C
CONFIGLRATION

OF
EXTERNAL EQUIPMENT

1B3/F CRT_B8/8/ 787

END

Figure 6-10. Trouble Isolation Fiowchart for HP 16504/5TA RS-232-C
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’ CHART @ CHART 8

PERFORM EXTERNAL
TRIGGER BNCS
SELF TEST
(PARAGRAPH 6-261

CONNECT

CABLES CONNECTED
TO SYSTEM CABLES

BOARD

REPLACE SYSTEM
BOARD g?SEMBLY '

—Jr-;io

1850/ FCABRD/9. 787

Frgure 6-11. Trouble Isolation Flowchart for HP 1650A/51A Trigger BNCs

NOTE

For troubleshooting information for auxiliary power, refer to Auxiliary
Power Supply in this section.
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6-15. Power Supply Voltages Check

1.  Remove top cover from instrument,
2, Refer to figures 6-12 and 6-13 for locations of power supply test points.

3. Check voitages on power supply test points for voltages printed on power supply PC
board.

4, The power supply can be isolated to check output voltages with the following steps.

a. Remove power cable from instrument.
b. Disconnect cable W2 from power supply as in figure 6-12,

c. Lead +5 V supply with resistor (see Recommended Test Equipment in section 1), Use
alligator clips to connect one end of the resistor to any pin 1-4, and the other end to

any pin 5-8.

d. Connect power cable and check for voltages in table 6-1.

Figure 6-12 Location of Power Suppfy Assembly | Test Points
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COM  +12V +12V -12V 52V +3.5V +5V +5V ADJ 1 20

o | @tﬁ-'tgfp j

Figure 6-13. Location of Power Supply Assembly It Test Points

Tabie 6-1. Power Supply Voltages

PIN SIGNAL PIN SIGNAL
1 +5.1 V 11 -5.2 Vv
2 +5.1 V¥ 12 GROUND
3 +5.1 V 13 +12 ¥
4 +5.1 V 14 GROUND
5 GROUND 15 -12 v
6 GROUND 16 GROUND
7 GROUND 17 +12 V
8 GROUND 18 -5.2 V
9 +3.5 V 19 +15.5 V

10 GROUND 20 GROUND
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6-16. CRT Monitor Signals Check
1. Remove top cover from instrument.
2. Check W1 for signals listed in table 6-2. Refer to figure 6-14 for cable location. The

dynamic video signals HFB and HHB are single-ended TTL inputs. Check for activity -
these pins. Table 6-3 is the truth table for these signals

Tabie 6-2. CAT Monitor Cable Pin Assignments

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION
1 +5 V 2 +12 Vv
3 GROUND 4 GROUND
5 t12 v 6 GROUND
7 +12 v 8 GROUND
9 +12 V 10 HHSYNC

11 HVSYNC 12 +12 v

13 NC 14 NC

15 GROUND 16 HFB

17 GROUND 18 HHB

19 GROUND 20 +5 ¥

Tabie 6-3. HFB and HHB Truth Table

HFB HHB | Video Qutput

Off

Half-bright
Full-bright
Full-bright

— - O
Lol =
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® &
- = - e
Wl
E
£
"
T
'
!
!
|
-
. » " L

Figure 6-14. CRT Monitor Cable, W1, and Disc Drive Cahie, W3, Locations
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6-17. Disc Drive Voltages Check

1. Remove top ¢over from instrument.

2. Run repettive disc drive self test. Refer to paragraph 6-26.

3. Remove disc drive cable from disc drive.

4. Check disc drive cable for voltages listed in table 6-4 Refer fo figure 6-1 for cable |

Tatve 6-4. Disc Drive Cable Signais

PIN | SIGNAL DESCRIPTION PIN | SIGNAL DESCRIPTION

1 CHANGF RESET (+5 V) 2 | DISC CHANGE

3 +5 v 4 | IN USE

5 +5 v 6 | DRIVE SELECT3 (+5 V)
7 +5 Vv 8 | INDEX

9 +5 V 10 | DRIVE SELECTO

11 +5 ¥ 12 | DRIVE SELECTI1

13 GROUND 14 | DRIVE SELECTZ (45 V)
15 GROUND 16 | MOTOR ON

17 GROUND 18 | DIRECTION

19 GROUND 20 | STEP

21 GROUND 2 | WRITC DATA

23 GROUND 24 | WRITE GATE

25 GROUND 26 | TRACK 00

27 GROUND 28 | WRITE PROTECT
29 +12 v 30 | READ DATA
31 +12 Vv 2 | HEAD SELECT
33 +i2 Vv 34 | READY

{VCAUTION %

R et 3

The connector of the disc drive 1s marked with an arrow at pin 34 of
connector. The end of disc drive cabie is marked at pin 1 of cable. DO NOT
MATCH ARROWS OF CABLE AND CONNECTOR WHEN CONNECTING
DISC DRIVE CABLE TO DISC DRIVE. DISC DRIVE DAMAGE WILL OCCUR.
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6-18. Keyboard Signals Check

1. Remove top caver from instrument.

2. Reter to power supply disassembly procedure in this sechon and remove power supply.
3. Remove the four screws attaching the key board to the front panel.

4,  Allow keyboard to fall forward from the front panel as in figure 6-15.

5.

Replace power supply, reconnecl power supply cables, and apply power to the instrument.

L
1
3
¢
b
L

i

Figure 6-15. HP 1650A/51A Keyboard Pasition for Trouble Isofation
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6. The row scan signal of 250 Hz is present at all times. This signal is found on pins 14 through
20 of keyboard cable connectar. The same signal s on pins 3 and 9 through 13 only when a
key i3 being pressed. Refer to table §-5 for all signals going to and from the keyboard.

Table 6-5. Keyboard Cable Voltages and Signals

PIN SIGNAL PIN SIGNAL

1 GROUND 2 GROUND

3 COLUMN DATA* 4 +5 ¥

5 GROUND 6 RPG2

7 RPG1 8 NC

9 COLUMN DATA* 10 COLUMN DATA*
11 COLUMN DATA* 12 COLUMN DATA*
13 COLUMN DATA* 14 250 Hz

15 250 Hz 16 250 Hz

17 250 Hz 18 250 Hz

19 250 Hz 20 250 Hz

* Row scan signal of 250 Hz is on these pins only when a key in the
corresponding column is pressed.

7. To determine whether keypad or keyboard 1s faulty when random key is not operting, short
key {with paper clip or screwdriver) and look for signal on appropnate pin

8. Refer to table 6-6 for voltages on RPG connector.

Table 6-6. RPG Connector Voltages

PIN | VOLTAGE

TTL Pulse*
GROUND
TTL Pulse*
NC
+5 V

OB W N e

* When RPG is rotated.
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6-19. EXTENDED SELF TESTS

The extended self tests are used for isolating problems in the HP 1850A/51A, The self tests may
be invoked from any menu by pressing the front-panel! I/O key. The pop-up /O menu appears on-
screen with the following choices:

* Exit

* Print Screen

* Print All

* Disc Operations

* RS-232-C Configuration

* External BNC Configuration
* Self Tests

1. Move the cursor to * Self Tests by using the front-panel knob and then press SELECT.
Another pop-up menu will appear as in figure 6-16.

S —
System Conflguration
Annlyzer 1 ] f Analyzer 2 ]
¢ hY

HP1650/51 Selr Tests

The HP165#% cel{ test are leaded from oise  The procecss
at running zelt test DESTROYS the currenl configurstion
and dals Please put 1n 8 mester disc to run selftest

(Tancel )

Frgure 6-16, HP 16504/51A Self Tests Pop-up Menu

NOTE

This 1s the imtial menu of the self-tests which informs that all current con-
figurations and data in the logic analyzer will be destroyed when the seff
tests are implemented. Because the self tests are contained on the operafing
system disc, the operating system disc (or a copy of it) must be inserted
into into the disc drive before continuing.
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2, Insert operating system disc {or copy of if) into disc drive.

3. Mave cursor to Run Selftest or Start Self Test with front-pane! knob and press SELECT.
After loading the self tests, the HP 1650A/51A Self Tests menu will be displayed as in figure

6-17,

A message will appear on-screen indicaling the HP 1650A/51A is loading the

NOTE

test system file before the menu is displayed.

Untested
Intested
Untezted
Untooted
Untested
Untestend
Untezten

P T

HP1650R/51A Self Tests

Data Acguisition
RS-2I2-C

E-ternal Trigger BHC:
I eyboard

FAH

rON

Dizc Drive

Cucle through tesis

4, To leave the HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT. The
HP 1650A/51A will reload the operating system and display the default System Configuration

mend.

Operating system disc {or copy of it) must be i disc drive for refoading af-
ter extended self tests,

6-22

Figure 6-17. HP 1650A Self Tests Menu

NOTE




6-20. Data Acquisition Self Test

Menu and description will be displayed as in figure 6-18,

HP1650A/51A Self Tests

HF 1650A/51A SERVICE

In HP 1650A/51A Self Tests menu, move cursor to Data Acquisition and press SELECT.

Data Acquisition Selfl Tesi
Verifres the functionality of
ey elements ot {he internpl
acquicsition system
runs fatlures
Pod " U
Paod 2 [}
Pod © u
Pad 4 i)
Pod 5 r]
{ Pepetrtive test)
J

Figure 6-18 Data Acquisition Self Test Pop-up Menu

tailures will be displayed in the menu as in figure 8-19.

1.
Jites
ntes
Untes
itz
Ihtiee
ez
IR

\

2.

3

4,

Move cursor to Single test or Repetitive test and press SELECT.

If running repetitive test, press front-panel STOP key to end test  The number of runs and

To return to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.

A
HP1650R/510 Self Tests
—_
Data Acquisition Self Test {“Done }
Pas.e
Unles Verifies the fun-tioneliiy ot
(R L
Untes ley eIeTenl; uf the 1nterns
5 c
Untus acquisLblon siyctem
ot rune tarlurec
az e Pod | 5 n
Faz-e Fod 2 o
Faile Pod 3 u
Piad 4 n
Pnd 3 1}
[ Single test Pepelitive testi
I |

Figure 6-19. Runs and Failures of Repetitive Data Acquisition Self Test
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6-21. RS-232-C Self Test

1. In HP 1650A/51A Self Tests menu, move cursor to RS«232-C and press SELECT.

description will be displayed as in figure 6-20.

HP1650A/SLA Self Tests {_Done )
B5-2%2-C Self Test
Unte: Verifies the funclional Lty of
Unte: the P5-252-C driver and rantinuity
of Lhe PS-2T2-C dete paths
Untes
_ Cannect the PS=230=0 lonpback
Unte= conmector to the RS-232-C port
Untes before beginning thi: Ltest
Untes runs ta1lures
Unte: Internal 1oop harcy o "
E-=-ternal loop beck u
Single test Repetitive test
mi——

Figure 6-20. R5-232-C Self Test Pop-up Menu

2.  Connect R8-232-C loopback connector to rear-panel RS-232-C receptacle.

NOTE

RS-232-C loophach connector is an aceessory suppifed with the HP
1650A/531A,

3. Move cursor to Single test or Repetitive lest and press SELECT.

Menu and

4, If running repetitive test, press front-panel STOR key to end test. The number of runs and

failures will be displayed in the menu.

5. Toreturn to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.
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6-22. External Trigger BNCs Self Test

1. In HP 1650A/51A Selt Tests menu, move cursor to External Trigger BNCs and press
SELECT. Menu and description will be displayed as in figure 6-21

HP1650A/51A Self Tesis
J—
External Trigger BNCs Self Test
Untes: Verifies the functiunelity of the
Unte: E-ternal trigger input ahd output
Unte: BHCe on Ythe rear panel
o Cannect & BUC cable from the oufpul
Unle: BUC 1o the input BNC before Deginning
Untes ihis tesl
Untes runs rarlures
Untes E«ternal Trigger BHs 0 0
Repetiiive Test
N

Figure 6-21. External Trigger BNCs Pop-up Menu

2.  Connect rear-panel BNC connectors to each other with a BNC cable.

3. Mave cursor to Single test or Repetitive test and press SELECT.

4. If running repelitive test, press front-panel STOP key to end test. The number of runs and
failures will be displayed in the menu.

5.  To return to HP 1650A/51A Self Tests menu, move cursor to Dane and press SELECT.
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6-23. Keyboard Self Test

1. In HP 1650A/51A Self Tests menu, move cursor to Keyhoard and press SELECT. Men
description will be displayed as in figure 6-22.

P
HP1630R Self Tests (_Dane ) I
- 1
keyboard Self Test
Untes
Untes Verifies the key clozurec end
Untes knoh aperation on the front
Unles panal :zyctem
Untes
Unles
Untesz '
(EEm)
.

Figure G6-22 Keyboard Self Test Fop-up Menu

2. Move cursar to Execute and press SELECT.

3. Press all keys on keypad and rotate front-panel RPG knob to verify proper operation.

4, Press front-panel STOP key twice to return to Keyboard Self Test menu,

5.  Taoreturn lo HP 1650A/31A Self Tests menu, move cursor to Done and press SELECT.
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6-24. RAM Self Test

1.

scription wall be displayed as in figure 6-23.

HP 1650A/81A SERVICE

In HP 1650A/51A Self Tests menu, move cursor to RAM and press SELECT. Menu and de-

Jntes
Unies
Uniez
Uniez
Untes
Unles
Untes

HPI16S0H/51A Self Tests

e

RAN Self Test
Verifies ihe operation of sys=tem
PAR and di1splay FAR

runs ferlures

PAN tect 9 3

Single test Papetitive tasl

4

Figure 6-23. RAM Self Test Pop-up Menu

failures will be displayed as in figure 6-24.

Move cursor to Single test or Repetitive test and press SELECT.

If running repetitive test, press front-panel STOP key to end test. The number of runs and

To return to HP 1650A/51A Self Tests menu, move cursor to Done and press SELECT.

Posze
Unte

Untes
Untes
Pesse
Peize
Faile

HP1650A/51R Self Tests

RAN Self Jest
Veriti1es the operation of system
PAIT and display RAN

runy failures

PAN test 4 o

( 51ngle tlest

Repetilive 185t
J

-

Figure 6-24. Runs and Failures of Repetitive RAM Self Test
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6-25. ROM Self Test

1. In HP 1650A/51A Self Tests manu, move cursor to ROM and press SELECT. Menu and de

scription will be displayed as in figure 6-25.

I HP16S0R/S1A Self Tests
-
RON Self Test
Unte: Verifies 1he operetlion of sysiem POM
Untes
Hites
Untes runs ferlures
Untes RO test 0 a
Untesz
Untez

( Single test )

Pepetitive lest
J

.

Figure 6-25. ROM Self Test Pop-up Menu

2. Maove cursor to Single test or Repetitive test and press SELECT.

3. If running repelitive test, press front-panel STOR key to end test. The number of runs and

failures will be displayed as in figure 6-26.

4, To return to HP 1650A/31A Self Tests menu, move cursor to Done and press SELECT.

Single test

HP1630R/31A Selfl Tesls

POH Self Test (Done }

Fa:z:ze ¥urifies the operalion of sysiem POA

Untes

Untes

Unte: runs fatlures

Pasio POM test 4 a]

Pasze

faile

Repelitive leslt

Figure 6-26. Runs And Failures of Repelitive ROM Self Test
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6-26. Disc Drive Self Test

1. In HP 1650A/51A Self Tests menu, move cursor ta Dise Drive and press SELECT. Menu and
description will be displayed as In figure 6-27.

HPI6S0A/S5LA Self Tests

r ™
Disc Drive Self Test
Untes
_ Vertfies the functionalaty of
Unie:
- key efements of the inlernsl
Unte: 4 ust
Uniec 15 system
Untes runs fatlures
B Dise test o 5}
Untes
Single test Repelltive test

Figure 6-27. Disc Drive Seif Test Pop-up Menu

2. Move cursor to Single test or Repetitive test and press SELECT.

3. If running repetitive test, press front-panel STOP key 1o end test. The number of runs and
failures will be dispiayed as n figure 6-28.

4.  Toreturn to HP 1650A/51A Se)f Tests menu, move cursor to Done and press SELECT.

e ——————
HP1650A/51A Self Tesls

Disc Drive Self Test W
Fnt kg
Unte- Verifies the functionality of

key element~ of the internsl
Unte: dise sustem
Unten 1€ U3
Pasce runs failures
N Disc test 4 El
Paszr
Faille
single lesl Fepetitive tesi

-

Figure 6-28. Runs and Failures of Repetitive Disc Drive Self Test
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6-27. Cycle Through Tests
1. In HP 1650A/51A Sell Tests menu, move cursor to Cycle through Tests and press SELECT.

The following tests will run consecutively and continually until the front-panel STOP key is
pressed.

Data Acquisrtion Self Test
RAM Self Test

ROM Self Test
Disc Drive Self Test

2. Press front-panel STOP key to end the continuous tests.

3. To sae results of continuous test on data acquisition, move cursor to * Data Acquisition and
press SELECT. The number of runs and failures of the continuous test wili be displayed an
the Data Acquisition Self Test menu as in previous figure 6-18.

4,  Press SELECT to return to HP 1650A/51A Self Tests menu.

5. To see results of continuous test on RAM, move cursor to * RAM and press select. The
number of runs and failures of the continuous test will be displayed on the RAM Self Test
menu as in previous figure 6-20

6. Press SELECT to return to HP 1690A/51A Self Tests menu.

7. To see results of continuous test on ROM, move cursor to * ROM and press SELECT. The
number of runs and failures of the continuous test will be displayed on the ROM Self Test
menu as in previous figure 6-23.

8. Press SELECT to refurn to HP 1850A/51A Self Tests menu.

9. To see results of continuous test on disc drive, move cursor to  * Disc Drive and press
SELECT. The number of runs and failures of the continuous test wili be displayed on the
Disc Drive Self Test menu as in previous figure 6-27.

10. Press SELECT to return to HP 1650A/51A Self Tests menu.
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6-28. AUXILIARY POWER SUPPLY

The HP 1650A/51A provides + 5V through the probe cables for use with preprocessors, When
the probe cables are cannected to the preprocessor interface and a slow clock or no activity is
seen on all the pods, the problem may be the +5 V supply to the pods. To check the supply volt-
age to the prepracessor interface, use the following steps.

1. Ground nsgative lead of voltmeter to rear panel and check for +5 V at gither pin 1 or 39 with

positive lead.
1- +5V +5V -39
2 40
Frgure 6-29. HP 1650A/51A Probe Cable Connector
2. If +5V is not at probe cable connector continue with the following steps.

a. Remove HP 1650A/51A power cable.
b. Remove all attached pod cables from rear panel.
c. Remove the four top and the four bottom screws from the rear panel.

d.  Pull rear panel out far enough for power switch/line filter madule to clear the inner
pangl of the instrument.

e. Turn rear panel clockwise to expose the probe power fuse localed on edge of
System beard Assembly, A1, behind the RS-232-C connector.

f.  Check fuse for continuity and replace if necessary.,

g. |If fuse is goad, replace System Board Assembly. Refer to disassembly procedure
in this section.

3. If + 5V is present at probe end, the problem must be with the preprocessor interlace.
Contact your nearest Hewlett-Packard Sales and Service Office for information for servicing
the preprocessor interface.
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6-29. ASSEMBLY REMOVAL AND INSTALLATION

This section contains the procedures for removal and installation of the logic analyzer system
board, power supply, disc drive, CRT monitor assembly, and fan. Read the Safety Summary at the
front of this manual before servicing the instrument.  The relative location of the replaceable
mainframe components are shown in figure 6-1, which is a top view of the logic analyzer with the
top cover removed.
6-30. Removal and Installation of System Board Assembly

1. Disconnect power cable.

2. Remove the six screws from top and the two screws from each side of instrument.

3. Lift top cover off,

4, Detach AC power supply cable assembly, W5, from power supply.

5. Detach the pods from System Assembly Board (through rear panel).

6. Detach input/output trigger cables, MP14W1 and MP14W2, from Systern Board Assembly,
Al

7. Remove rear panel by removing the 8 screws securing it to instrument cabinet and lifting
off,

NOTE

When reconnecting cables ensure the inputjoutput trigger cables are connec-
ted to the correct rear-panel BNCs.

8. Remove the power supply. Refer to Removal and Replacement of Power Supply in this
section, if nacessary.

9. Detach the cables of the keyboard, sweep board, power supply, disc drive, fan and rear
panel BNC cable assemblies from System Board Assembly.

10. Carefully place instrument in a front-panel-down position (or on its side} and remove the 8
screws securing System Board Assembly to bottom of instrument cabinet.

11. Slide System Board Assembly out of cabinet through rear panel of instrument.

12. Replace System Board Assembly by reversing this procedure.
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6-31. Removal and Replacement of Disc Drive

1.

2.

5.

6.

7.

Disconnect power cable.

Remove the six screws from top and the two screws on each side of instrument cabinet.
Rernove top cover.

Remove the two screws securing disc drive to disc drive panel.

Detach disc drive cable assembly, W2, from disc drive.

Slide disc drive through frant panel of instrument cabinet.

Replace disc drive by reversing this procedure.

6-32. Removal and Replacement of CRT Monitor Assembly

1.

2,

Disconnect power cable.

Remaove the six screws from top and the two screws from each side of instrument cabinet.
Lift top cover off.

Connect a jumper lead between ground lug of CRT and shaft of a screwdriver. To dis-

charge CRT, place screwdriver under protective rubber cap of post accelerator lead and
momentanly touch screwdnver to metal chip of post accelerator lead.

{VCAUTION ;

Discharge the post acceterator lead t0 a grounding lug only. Components
will be damaged if the post accelerafor is discharged to other areas.

NOTE
The CART may charge up by itself even while discennected. Discharge the

CRT before handhing by shorting the post accelerator terminal of the CRT to
the ground fug with a jumper lead.

Disconnect post accelerator lead from CRT by firmly squeezing rubber cap until metal clip
disengages from CRT.
Detach intensity cable assembly from sweep beard.

Detach sweep cable assembly, W1, from sweep board and CRT Monitor Assembly cables
from CRT and sweep board.
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B. Slide sweep board up and out of cabinet siot,
NOTE

When instaliing sweep board, it may be necessary to press on cenler of the
outer shield of sweep board to alfow the board to clear cabinet support rib.

9. Carefully place instrument in front-panel-down position.

10. To remove CRT, remove the four locknuts securing CRT to front panel. Remove CAT and
ground bracket from front panel of instrument.

NOTE
When installing CRT, make certain thal CRT yoke is properly alighed. THE
GROUND BRACKET MUST BE INSTALLED BEFORE THE CRT.

11. To install CRT Monitor Assambly, reverse this procedurs.
NOTE

After replacement of CRT Monitor Assembly, perform the CRT adjustment
procedures detailed i section 4 of this manual,

6-33. Removal and Replacement of Power Supply
1. Disconnect power cable
2. Remove the six screws from top and the two screws from each side of instrument cabinet.
3. Lift top cover off
4. Detach disc drive cable, W3, from disc drive.
5. Detach the System Board Assembly power supply cable assembly, W2, from power supply.
6. Detach AC line supply cable assembly, W5, from power supply.

7. Remove the two PCB retainers securing power supply from right front and rear carners of
the instrument cabinet by pulling retainers up and aut,

8. Shde power supply out through side of instrument cabinet,

9. To install power supply, reverse thig procedure.

NOTE

When instailing the power supply, make certain power supply connector is
directed to outside.
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6-34. Removal and Replacement of Fan
1. Disconnect power cable.
2. Remove the six screws from top and the two screws from each side of instrument.
3. Lift off top cover.
4. Detach fan cable assembly, B1W1, fram System Board Assembly.
5. Detach AC line supply cable, W5, from power supply.
6. Remave pod cables from System Board Assembly through rear panel.
NOTE

When connecting cables, be sure inputjoutput cables are connected
to the correct rear-panel BNC.

7. Delach inputfoutput trigger cables, MP14W1 and MP14W2, from System Board Assembly,
8. Remave rear panel by removing the eight screws secunng rear panel to instrument panel.
9. Remaove fan by removing the four screws securing it to cabinel,

10. To install fan, reverse this procedure.

NOTE
When replacing fan, be sure fan label is to outside of instrument to assure

fan cable is directed toward center of rear panel for connectton to System
Assembly Board.

6-35. Removal and Replacement of Keyboard Assembly

1. Disconnect power cable.

2. Remove power supply by following the steps previously detailed in paragraph 6-8.
3. Detach keyboard cable from System Board Assembly.

4, Remave the four screws securing Keyboard Assembly to front of instrument cabinet.

5. The keyboard assembly, keypad, housing, labe! overlay, RPG and knob will come off front
panel as ane unit,

6. Disconnect RPG cable from keyboard assembly.
7. Leave keyboard spacer in place between key board and front panel.

8. Replace keyboard assembly by reversing this procedure.
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