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SAFETY CONSIDERATIONS

GENERAL . This Is a Safety Class I Instrument (provided

with terminal for protective eat thing)

OPERATION - BEFOAE APPLYING POWER verify that the

power transformer primary Is matched to the available line

voltage, the correct tuse Is Installed, and Safety Precautions

ate taken (see the following warnlngsl In addition, note the

Instrument's external markings which are described under

"Safety Symbols."

IWARNINC I
oServlclng Instructions are for use by service-trained

personnel To avoid dangerous electric shock, do not

perform any servicing unless qualified 10do so

oBEFORE SWITCHING ON THE INSTRUMENT, the

protective earth terminal of the instrument must be

connected to the protective conductor of the (malnsl

powercoro The mains plug shall only be Inserted In a

socket outlet provided with a protective earth contact The

protective action must not be negated by the use of an

extension cord (power cable) without a prctectlve

conductor (grounding) Grounding one conductor of a two

conductor outlet Is not sufficient protection

·0 if this Instrument Is to be energized via an

auto-transformer (for voltage reduction) make sure the

common terminal Is connected to the earth terminal of the

power source

o Any Interruption of the protective (grounding) conductor

(Inside or outside the jnstrumenf} or dlsconneclJng the

protective earth termmal will cause a potential shock

hazard that could result In personallnpnv

c Whenever It Is likely thai the protection has been Impaired,

the Instrument must be made inoperative and be secured

against any unintended operation

c Only fuses with the requtred rated current, voltaqe, and

specrlled type (normal blow, time delay, etc.} should be

used Do not use repaired fuses or short clrcurted

tuseholders To do so could cause a shock or fire hazard

o Do not operate the Insllumentln Ihe presence or flammable

gasses or fumes operencn of any electrical Instrument In

such an environment ccnstnutes a definite safety hazard

000 not Install substitute parts or perform any unauthorized

morntlcanon to the Instrument

oAdjustmenls described In the manuel are performed with

power supplied to the Instrument while protective covers

are removed Energy available at many points may, If

contacted. result In personal InJury

o Any adjustment, maintenance, and repair of the opened

Instrument under voltage should be avoided as much as

possible, and when Inevitable, should be carried out only by

a skilled person who I'> aware of the hazard Involved

o Capacitors Inside the Instrument may stili be charged even

If the Instrument has been disconnected from Its source of

supply

SAFETY SYMBOLS

Inslructlon manual symbol The product will be

marked with this &ymbol when It Is necessary fOJ

the user to refer to the Instruction manual In order

10protect olgalnst damage to the product

Indicates hazardous voltages

..L Earlh terminal (sometimes used In manual to

IndIcate clrcurt common connected to grounded

chassis)

The WARNING sIgn denotes a hazard it

IWARNING I calls attention to a procedure, practice,

or the like, Which, If not correctly

performed or adhered to, could result In personal Injury Do

not proceed beyond a WARNING sign until the Indicated

conditions are fUlly understood and met

~::::1 The CAUTiON sign denotes a hazard. It

L~~:!~-J calls attenllon to an operating procedure,
~.........~ practice, or the like, which, If net

conectlv perfmrned or adhered to, could result In damage to

or destructlcn of part or all of the product Do not proceed

beyond a CAUTION sign unlil the Indicated conditions are

fully understood or met

SC1D984
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1-1. INTRODUCTION

This service manual contains information on
installing. testing, adjusting, and servicing the
Hewlett-Packard Models 1650A and 1651A
Logic Analyzers, This section 01 the manual
includes Instrument Identification. descnption,
options, accessones, specifications and other
basic information.

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
microtiche 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 senal number is in the
form: OOOOAOOOOO, It IS 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
senal number prefix(es) listed under SERIAL
NUMBERS on the title page.

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 serral number prefix indicates the
instrument is different from those described in
this manual. The manual for this instrument
is accompanred by a yellow Manual Changes
supplement. Thrs supplement contains the
necessary "change intormatron" that explains
how to adapt the manual to the newer
instrument.

HP 1650A/51 A 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 pnnt date, both of which appear on
the manual title page, Complimentary copies
of the supplement are available from
Hewlett-Packard.

For information concerning a serial prefix
number not listed on the tille page or in the
Manual Changes supplement, contact your
nearest Hewlett-Packard office,

1-3. INSTRUMENT DESCRIPTION

The HP 1650A is an BO-channel
STATE/TIMING (25 MHz/fOO 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 consists 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 trigger are available on the rear
panel. The RS-232-C port IS used for printer
hardcopy output or for analyzer control via a
controller.

1-4. ACCESSORIES SUPPLIED

The tollowrnq accessories are supplied with
the HP 1650A/51A Logic Analyzers:

Probe Cables. Probe cables with a 40-prn
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,
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The power lines supply + 5 V for
preprocessor power. Each cable supplies
600 milliamperes and the maximum power
available from the HP 1650A/51A IS 2 am
peres. Five probe cables are supplied with
the HP 1650A and two are supplied with the
HP 1651A. HP Part Number 01650-61608.

Probe Tip Assemblies. Provides 16 data
channels. 1 clock channel and 1 ground
lead per pod assembly. Probe tip as
semblies are supplied for direct probing and
are removable tor 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
HP 1650A Logic Analyzer and two are sup
plied with the HP 1651 A. HP Part Number
01650-61607.

Grabbers. Grabbers for the probe tip as
semblies are supplied in packages at 20,
100 grabbers are supplied with the HP
1650A and 40 grabbers are supplied 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 Operaling and Programming Manual
Set.

Two Operating System OIscs

One Service Manual.

One RS-232-C Loopback Connector.

1-5. ACCESSORIES AVAILABLE

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

HP Model 10269C Probe Interlace. Used 10
interface the logic analyzer directly to a
specific microprocessor.

Soil Carrying Case. HP Part Number
1540-1066.

12

HP Model 100BA Option 006 Testmoblle.

HP Modet 92192A 3.5" Microfloppy Discs
rbox of ten).

Rackmount Kit. HP Part Number 5061-6175.

1-6. SPECIFICATIONS

Table 1-1 is the list of specifications for the HP
1650A/51A t.oqrc Analyzer. These specifica
tions ate the pertormance standards or limits
agamst which the logic analyzer is tested.

1-7. OPERATING CHARACTERISTICS

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

1-8. GENERAL CHARACTERISTICS

Table 1·3 is general characteristics at 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 list of the test equipment
required to test performance. make adjust
ments. and troubleshoot the HP 1650A/51A
t.oqrc Analyzer. The table indicates the crilical
specrtication 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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Table 1-1. HP Model 1650Aj51A Specifications

PROBES

Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy: Voltage Range

-2.0V to +2.0V
-9.9V to -2.1V
+2.1V to +9.9V

Accuracy

±150 mV
±300 mV
±300 mV

Dynamic Range: ± 10 volts about the threshold.

STATE MODE

Clock Repelilion Rate:
Single phase is 25 MHz maximum. With time or state counting,
minimum time between states is 60 ns. Both mixed and demul
tlpiexed 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: 'IOns at threshold

Setup Time: Data must be present prior to clock 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 transilion, 0 ns (HP 1650AI; data must be
present after falling J, K, M, and N clock transition, 1 ns (HP 1650A).

TIMING MODE

Minimum Detectable Glitch: 5 ns Wide at Ihe threshold.

1-3
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Table 1-2.HP 1650A/51A Operating CharacteristiCS

PROBES

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

TTL Threshold Preset: +1.6 volts.

ECl Threshold Preset: -1.3 volts.

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
1651A). Threshold levels may be defined for pods 1. 2, and 3 on an
individual basts 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: ± 40 volts peak.

Maximum Power Available Through Cables:

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

MEASURMENT CONFIGURATIONS

Analyzer Configurations:

Channel Assignment:

Analyzer 1

Timing
Off

State
Off

Timing
State
State
Off

Analyzer 2

Off
Timing
Off

State
State
Timing
State
Off

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 contains 2 pods.
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Table 1-2. HP 1650A/51A Operatmg Characteristics (cont'd)

STATE ANALYSIS

MEMORY

Data Acquisition:
1024 samples/channel.

TRACE SPECIFICATION

Clocks:
Five clocks (HP 1650A) or 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 posrtive, negalive, or both edges for each clock.

Clock Qualifier:
The high or low level of four ORed clocks (HP 1650A) or one clock
(HPI651A) can be 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 available when one state
analyzer is on. Four are available to each analyzer when two stale
analyzers are on.

Range Recognizers:
Recognizes data which is numerically between or on two specified
patterns (ANDed combination of as 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 anystate, 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 satisfied, the
analyzer will restart the sequence or branch to another sequence
fevel.

1-5
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Table 1-2. HP 1650Aj51A Operating Characteristics (cont'd)

Occurrence Counter:
Sequence qualifier may be specified to occur up to 65535 times
before advancing to the next level.

Slorage Qualification:
Each sequence level has a storage qualifier that specifies the states
that are to be slored.

Enable/Disable:
Defines a window of post-trigger storage. States stored 10 this win
dow can be qualified.

Preslore:
Stores two qualified slates thai precede states that are stored.

TAGGING

state Tagging:
counts the number of qualified states between each stored 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).

Time Tagging:
Measures the time between stored states, relative to either the
previous state or the trigger. MaXimum time between states is 48
hours.

With lagging on, the acqulsmon memory is halved; minimum time
between states is 60 ns.

SYMBOLS

Pattern Symbols:
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. Bil pallern can Include as, 1s, and don't cares.

Range Symbols:
User can denne a mnemonic covering a range 01 values. Bit pattern
for lower and upper limits must be defined as a pattern of as and ts.
When data display is SYMBOL, values within the specified range are
displayed as mnemonic + offset tram base of range.

Number of Pattern and Range Symbols: 100 per analyzer.

Symbols can be down-loaded 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 acquisition 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 ot pattern changes in the data.

Sample Period:
10 ns.

Maximum Time Covered By Data: 5000 seconds.

Minimum Time Covered by Data: 10.24 /ls.

GLITCH CAPTURE MODE

Data sample and glitch intormatron stored every sample period.

Sample Period:
20 ns to 50 rns In a 1-2-5 sequence dependent on ssc/dlv and delay
seltings.

Memory Depth:
512 samples/channel.

Time Covered by Data: Sample period X 5 t2

WAVEFORM DISPLAY

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

Delay:
-2500 s to 2500 s: presence ot data dependent on the number of
transitions in data between trigger and trigger plus delay (transitional
hming).

Accumulate:
Waveform display IS not erased between successive acquisitions.

Overlay Mode:

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

Maximum Number Of Displayed Waveforms: 24
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Table 1-2. HP 1650A/51A Operating Characteristics (conra}

TIME INTERVAL ACCURACY

Channel to Channel Skew: 4 ns Iypical.

Time Interval Accuracy:
± (sample period + channel-to-channel skew + O.Of% 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
lion IS invalid, there is a 20 ns reset lime before looking for patterns
again.

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

Less Than Duration;
Maximum duration IS 40 ns to 10 ms with 10 ns or 0.01% resolution,
whichever is greater. pattern must be valid tor at least 20 ns.
Accuracy IS +20 ns to ·0 ns, Trigger OCcurs at the end of the pattern.

Glitch/Edge Triggering:
Trigger on glrtch or edge fallowing valid duration of asynchronous
pattern while the pattern is still present. Edge can be specified as
rising. failing or either. Less than duration forces glitch and edge
triggering off.
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Table 1·2. HP 1650A/51A Operating cnereaeneucs (cont'd)

MEASUREMENT AND DISPLAY FUNCTIONS

AUTOSCALE (TIMING ANALVZER ONL V)

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

ACQUISITION SPECIFICAnONS

Arming:
Each analyzer can be armed by the run key, the other analyzer, or
the external trigger I" porI.

Trace Mode:
Single mode acquires data once per trace specification; repetitive
mode repeats single mode acquisitions until stop IS 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 two analyzers are on.

LABELS

Channels may be grouped together and given a six characler 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 identifying 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 liming waveform display
and as line a in the state listing display

MARKER FUNCTIONS

Time Interval:
The X and a markers measure the lime interval between one point
on a timing waveform and trigger, two points on the same timing
waveform, two points on different waveforms, or two states (lime
tagging on).
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Table 1-2. HP1650A/51A Operating Characteristics (cont'd)

Della States (State Analyzer Only):

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

Patterns:
The X and 0 markers can be used to locate the nth occurrence of a
specified pattern betore or after trigger, or after the beginmng of
data. The 0 marker can also tind the nth occurrence of a pattern
before or after the X marker.

Statistics:
X to 0 marker statistics are calculated for repetitive acqulsttrons.
Patterns must be specitied 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 0 time, average X to 0
time, and ratio of valid runs to total runs.

RUN/STOP FUNCTIONS

Run:
Starts acquisition of data in specified trace mode.

Stop:
In single trace mode or the first run of a repetitive acqurslticn, STOP
halls acquisition and displays the current acquisition data. For sub
sequent runs In repetilive mode, STOP halts acquisrtron at data and
does not change current display.

DATA DISPLAY/ENTRY

Display Modes:
State Iisling; timing waveforms; Interleaved, time-correlated listing of
two state analyzers (time tagging on); time-correlated state listing
and timing waveform display (state listing in upper half, timing
waveform in lower half, and time tagging on)

Timing Waveform:
Pallern readout of timing waveforms at X or 0 marker.

Bases:
Binary, Octal, Decimal, Hexadecirnal, ASCII (display 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 C (+32° to 131c F); probes and cables, 0° to
65'C (+32' to 149°F). Recommended temperature range for disc
media, 10° to 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
humidity at +400C (+104°F).

Altitude
To 4600 m (15,000 It).

Vibration
Operation

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

Random vibration 5-500 Hz, 10 minutes per axis, ~ 2.41 g (rms):
and swept sme resonant search, 5-500 Hz, 0.75 g (O-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 CR[TICAL SPECIFICATIONS RECOMMENDED USE*
MODEL

OSCILLOSCOPE dual channel HP 5420lA P, T
dc to 300 MHz

PULSE 5 ns pulse width HP 8161A/020 P
GENERATOR 20 ns period

1.3 ns risetime
double pulse

POWER + or - 10.2 V output HP 6216B P
SUPPLY current: o - 0.4 amperes

POWER 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
08[1-1390

* P=Performance Tests A=Adjustments T=Troubleshooting
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TEMPERATURE

HUMIDITY

ALTITUDE

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 informallon.

2-2. INITIAL INSPECTION

Inspect the shipping container for damage. If
the shipping container or cushioning material
is 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 Accessones Supplied in section 1
of this manual. The self test procedure is
described in this secuon and electrical perfor
mance verrncation functions are descnbed in
section 5. If the contents are incomplete, it
there is mechanical damage or defect. or il the
instrument does not pass the Self Test
Performance Venficallon, 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 tor carrier's inspection. The
Hewlett-Packard office will arrange for repair
or replacement at HP option without wailing
for claim settlement.

2-3. OPERATING ENVIRONMENT

The operating environment for the HP
1650A/51 A is described in table 1-2. Note the
non-condensmq humidity lmutatron.
Condensation within the Instrument cabinet
can cause poor operation or malfunction.
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
environments within the following limitations:

-40[JC TO 75° C

UP TO 90"10 AT 65° C

UP TO 15 300 METRES (50 000 FEETl

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 to the instrument identifying
owner, address of owner, complete instrument
model and senal numbers. and a description
of the service required.

2-7. Original Packaging

If the original packaging material is unavailable
or unserviceable, materials identical to those
used in factory 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 model num
ber and Iull serial number.

2-8. Other Packaging

The fallowing general Instructions should be
followed for repacking With commercially
available matenals,

a. Wrap instrument in heavy paper or plastic.
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b. Use strong shipping container. A
double-wall carton made or 350 lb. test
rnatenal is adequate.

c. Use a layer of shock-absorbing material 70
to 100 mm (3 to 4 inches) thick around all
sides of Instrument to firmly cushion and
prevent movement inside the container.
Protect control panel with cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

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

2-9. PREPARATION FOR USE

2-10. Power Requirements

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

rc~.:no~~]
BEFORE CONNECTING POWER TO
THIS INSTRUMENT, be sure the line
voltage switch on the rear panel of the
inslrument is set properly and the Cor
rect fuse is installed.

2-11. Line Voltage Selection

Before settmq 'Instrument power switch 10 ON
position, verify that the fuse module IS in the
correct position for the line voltage.

The fuse module is located In Ihe line fiI,.
ter/power SWitch module on the rear panel of
the instrument.

If the arrow beside the voltage on the fuse
module that is in-line with the Jilter 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

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

2-12, POWER CABLE

IWARNINC I
BEFORE CONNECTiNG THIS
INSTRUMENT, the protective earth
terminal of the Instrument must be
connected to the protective conductor
of the (Mains) power cord. The Mains
plug must be inserted in a socket 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
protective conductor (grounding).
Grounding one conductor of a two
conductor outlet does not provide an
instrument ground.

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

2-13. APPLYING POWER

When power IS applied to the HP l650A/51 A, a
power-up self 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
t 650A/51 A 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 Conliqurailons

PLUG TYPE CABLE PLUG DESCRIPTION LENGTH COLOR COUNTRY
PART NO. IN/CM

OPT 250V

~~
8120-1351 Straight' BS1363A 90/228 Gray United Kingdom.

goo 8120·1703 90" 90/228 Mini Gray Cyprus,
Niqena,

Zimbabwe,
Singapore

OPT 250V 8120-1369 Straight ~NZSS198fASC 791200 Gray Australia"
901

J1~ol
8120-0696 go" 87/221 Mini Gray New zealand

~ ~'-':->
~~,;;.

OPT 250V 8120·1689 Straight 'CEE7-Yl1 79/200 Mint Gray East and West Europe,
902

if~\
8120-1692 90" 79/200 MiniGray Saudi Arabia,
8120-2857 Straight (Stuelded] 79/200 Coco Brown So Africa,

India [Llnpulartzed

~~ In many nanonst

OPT'~ 125V 8120-1378 Straight *NEMA5-15P 90/228 Jade Gray urateo States,
903 B120-1521 90" 90/228 Jade Gray Canada,

~~
8120-1992 Straight (Medical) 96/244 Black Mel(lco,

UL544 Philippines,

~.::ro-~
Taiwan,

OPT" 250V 812().(J6<;l8 Straight 'NEMA6-15P 90(228 Black Uniled States,

904r~
Canada

- tiir!-'~~~'~~

OPT 2511V 8120-1396 CEE22·V1 30/76 Jade Gray For mterconnacnnq
905 8120-1625 (System Cabinet Use) 96/244 system components and

'-~
250V peripherals

uouec Stales and
Canada only

OPT 250V 8120-2104 Stranjht 'SEV1011 79/200 Mint Gray swuzenand
906 8120-2296 1959-24507 79/200 Mint Gray

Jt~,
Type 12

t':;I~
90'

OPT 220V 8120-2956 stramnr 'DHCK107 79/200 Mint Gray Denmark
912 8120-2957 90' 791200 Mint Gray

.~ ...---r-:»...~~~
OPT 250V

t
8120-4600 Straight SABS164 79/200 Jade Gray RepubliC of South Atnca

917 8120-4211 90' 79/200 India

OPT 100V 8120-4753 Strarqht Mill 90/230 Dark Gray Japan
918 81204754 90" 90/230

~~',,-"'-

~!~
'Part number shown for plug rs mdustrv rdennher for plug only. Number shown for cable IS HP Part Number for complete cable including plug

• "These cords are Included In the eSA certification approval 01 the equipment
E = Earth Ground
L = Line
" ~ Neutral Figure 2-1, Power Cord Plug Configurations

AC (ABLES3
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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 Recommended
Test Equipment table in Section 1. Any
equipment that satisfies the critical speciflca
lion listed In the table may be substiluted for
the recommended model.

3-3. TEST CONNECTOR

The performance tests and adjustments
require connecting pulse generator outputs to
probe pod inputs. Figure 3-1 is a test connec
tor that may be built to allow testing of multi
ple channels (up to eight alone time). The
test connector 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 il more than eight chan
nels are connected to the test connector.

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

HP 1650A/51A PERFORMANCE TESTS

SECTION 3
PERFORMANCE TESTS

16SlUEX43f7-87

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 Ihe
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, troubleshooting, and after repairs or
adjustments.

3-5. SELF TESTS

The power-up selt test is 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 failed
the test will appear if any problem is encoun
tered dunng Ihe test. The Individual self tests
may be performed for functions listed In the
self test menu which IS Invoked via the I/O
menu. The HP 1650A/51A self test is located
on the operating system disc and is required
to run the tests.
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3-6. Power-up Self Test

The power-up self test is automatically invoked
at power-up of the HP 1650Af51 A Logic
Analyzer. The revision number of the operat
ing system frrmware is given in the upper right
of the screen during the power-up self test.
As each testis completed. either "passed" or
"failed" will be printed in tront 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
1650Af51A 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 FOUND" will
be displayed at the bottom of the screen and
"NO DISC" will be displayed in front 01 disc
test in place of "passed".

If the above message appears, turn off the in
strument,insert the operating system disc Into
Ihe disc drive, and again apply power.

3-2

3-7, Selectable Self Tests

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

HP 1650A Self Tests

• Data Acqursttion
• RS-232-C
• External Trigger BNCs
• Keyboard
, RAM

'ROM
~ Disc Drive
, Cycle through all tests

The required test is selected by moving the
cursor 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.

Atter the test has been completed, either
"Passed","Failed", or 'Tested" will be displayed
on the Self Tesl menu in tront of the lest.
These tests are used as troubleshooting aids.
Section 6 contains information on the in

dlvidual tests used for lroubleshooting.
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3·8. CLOCK, QUALIFIER, AND DATA INPUTS TESTS

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

Description:

This test verilies 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 clock specification.

Specification:

Clock repetition rate: Wllh tima or state counting moda on, minimum time batween
states IS 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 pnor to clock transition, >=10ns.

Equipment:

Pulse Generator
Oscilloscope
Test Connectors (ligure 3-1)

Procedure:

Connect the HP 1650A/51A and test equipment as in figure 3-2.. _
HP 1650A.151A

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

A oa

sen
elK -{[

FIGURE
3-1

elK BIT

I~ ..,,," p P
R 0DATA BITS 0 0

..La a I--
50n

DATA mr
E
S

WI FIGURE

---, GND I3-1

, n

Figure 3-2. Setup tor ctoc«, Qualifier, and Data Inputs Test 1

NOTE

In trus setup. eight channels are connected to test eight channels at a time.
Ground lead must be grounded to ensure accurate test results.
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2. Adjusl pulse generator tor the output in figure 3-3.

/4--- 60N5 ---II"
10NS

DATA AND elK ----'

---- ~1.9V

---- 1,6V
L- :51 .'JV

Figure 3-3. Waveform for Clock, 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 c below figure if unfamiliar with the menus.

S!jstem Configuration

Ami! yzer 1

Neme IMHCHIIIE I

Type I ';tate

Pod I I
_ tHIUH

nnaruzer l

I P'~'~ I

Un~~;lgned Pod,

I ::_'__~__ I
I eo' - ..I
I Pod "..I

FIgure 3-4_ System Configuralion for Clock, Qualifier. and Data
Inputs Test

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

b. Select Slate 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



HP 1650A/51A PERFORMANCE TESTS

Assign appropriate clock, edge, and channels of the pod under lest to a label in the STATE
FORMAT SPECIFICATION as in figure 3-5. Refer to steps a through c below figure if un
familiar with the menus.

111~(HnIE 1 1_ SlATE FO~MflT SPECIHCATHIN

[LOCI
Ll

POC' 1
He

[I Del
He t J'J L ty tHtU tt
Leb s ! Pol 15 a7 I)

5Ir G I ••H .... +~ ....... I
-Ill t-
-01 t-
-nr r-
-1J1f-
-1)1 j-

-Ill T-

-1)11-
-01 r-.
-nr f-
-01 t-

( Speciflj 511n1tJoTs; I

Figure 3-5, STATE FORMAT SPECIFICATION for Clock, Qualifier, and Dafa
Inputs Test 1

a, Invoke STATE FORMAT SPECIFICATION by pressing front-panel FORMAT key.

b. Assign the lallinq clock edge of lhe 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.

c. Assign channels under test to label by using front-panel knob and SELECT key,
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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 tigure if unfamiliar with the menus.

IMHCHINE 1- s tete rr ece snec tr rcet ion1

rr ece mude I s mure I
Sequence teve 15 firmed by

6
Hhl l e ~ lot lUg , enustere I p" I
'tr iuqer eo e ' 1 t imes

er-enche s

SIDle eng s t et e I 011 I
[Dun t

I S t ete s I

Pre; tore

I on I
Leba 1 IEQ[IJ

EllIc,e CEh::J

IjJ
~
@D
~
~

Figure 3-6. SrATE TRACE SPECIFICAriON for Clock, Qualifier, and Data
Inputs Test!

a. Selecl STATE TRACE SPECIFICATION by pressing front-panel TRACE key.

b. Seleel Single Trace mode by usmq front-panel knob and SELECT key.

c. Seleel Count states by usmq front-panel knob and SELECT key. Pop-up menu
Will be displayed With selections of states to count.

d. Selecl anyslate by pressing the SELECT key.
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6. Press RUN, The STATELISTING will be displayed as in figure 3-7 and will show F's for fhe
channels under test.

L~b" I
5~,e

+0091
+009-'1
tlX'9S
+U096
+llog7
+0095
+Ol:,gg
1+'-'lUul
+01('1
+OlU2
+O!(l}
+(j I 0.;1
+1:'105
+0106
+D1U7
+0106

'EEl

n
o
o
u
o
o
o,

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

NOTE

Toensure consistent pattern at F's In listing, use trant-panel ROLL keys and
knob to scroll through State Listing.

7. Disconnectlhe channels under test from the test connector and connect Ihe next eight chan
nels to be tested.

8. Repeat step 6.

9. Disconnect the pod of channels under lest from fhe probe ttp assembly and connect the next
pod of data channels to be fested.

10, Return to System Configuration 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 usmq front-panel knob and SELECT key.
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3-10. Clock, Qualifier, and Data Inputs Test 2

Description:

This performance test verifies the setup and hold time specification for the rising edg
transition of all clocks on the HP 1650AJ51 A.

Specification:

Setup Time: Data must be present prior to clock 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 1650AJ51Aand test equipment as In figure 3·8.

HP 1650A151A

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

, OB

500 ell<' -I
FIGURE

3-1 elk BITr-r-
HP 11549A P P

DATA BITS
, 0
0 0
B -

500 DATA-{[ l-L B E
5

FIGURE

GND I3-1

Figure 3·8. Setup for Clock, Qualifier. and Data Inputs Test 2

NOTE

In this setup. eight channels are connected to test hail of the pod at a time.
Groundlead must be grounded to ensure accurate test results.
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2. Adjust pulse generator for output In figure 3·9.

DATA AND elK ,-----,---- ;::1 9V
---- 1,6V

-:;;1 av

Figure 3·9. Waveform for Clock, Qualifier, and Data Inputs rest 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 10 label
in the STATE FORMAT SPECIFICATION as in previous test figure 3-5.

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

IllHCHlrlE , 1_ s re te rr eee spec.rr rcet ten

rr ece mode I 5 1n91 e I
Sequence levels firmed b"

~
HhII e storing ~ny~tllie I pun I
r r i qqer- en " , times

ar-encne-

Store "enqs t e te I urt I

CDun t

I Off I
pr-sstur e

I Off I
t ebe 1 ~

ee s e . c:B:U
" ~n ~
r ~
o ~

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 LISTINGwill be displayed and wiIIlisl D's for the channels under test
as In figure 3-11.

!MACHifiE I 1- STArE LISTIflli

rtert Er5

Lebe t
Ei058

+()OOO
+(IIJol
+(":IO~

-oorc
+00u;l
+0("-'5
+00'-'0
IHII""I
+O'JuB
HII:II'9
+0010
+0011
+')::'1..'.
+0013
+1:"JI>-1
+1:.'1)15

01 f

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

7. Disconnect lhe channels under test from the test connector and connecl the remaimng chan
nels of the pod.

8. Repeat step 6.

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

1D. 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 Configuralion by using front-panel 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:

HP 1650A Hold Time: Data musl be present atter falling J, K, M, and N clock transi
tion, 1 ns.

Equipment:

Pulse Generator
Oscilloscope
Test Connectors (figure 3-1)

Procedure:

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

HP 165M/5tA

OSCILLOSCOPE PULSE CENERATOR LOGIC ANI\lYZER

f--
A -F- A B

1-

GND P P

500 -illI
• 0elk 0 0 '----FIGURE 8

3-1 IT E
5

ell'; BIT

DATA BITS

f-L6 P P
DATA

500 -lIIl
, 0
0 0 f---FIGURE B

3-1 E
eND s

165e/T&lIln-fl7

Figure 3-12. Selup tot CIDCk, Qualifier, and Dala Inputs Test3

NOTE

In this selup,eighl channels are connecte: ID lest half of Ihe poa al a time.
GrDund lead must be grounded to ensure accurate test results.
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2. Adjust the pulse generator for outputs In figure 3-13. Use double pulse mode of the pulse
generafor for the clock waveform.

-------~

f+---- .ON5-.1

elk ---'

~I

11NS

~---"N5-----1~

DATA---'

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

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

4. Assign the failing 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, Pod 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 levels
and Count Off as in previous test figure 3-10.

6. Press RUN. The STATE LISTING will be displayed and alternate F's and O's will be displayed
as in figure 3-14.

Itll'lCHHlE I 1- STATE rrs rrss

0"

t ena:
5a'·e

+oono
«oct
+OUo.:!
-oo.n
+(IIjLl-l

+0005
+1:":)116
1+000";"1
+0("-'6
+0009
+ou10
+0"11
-out;
+001:
+01:'1-1
+0(115

~
~

(lUFF
1)000
"'~!FF

I)I)( "~I

"OFr
'")(Ii)
()OfF
0000
OOrF
oouo
(lOFF
OuOiJ
OOFF
",(11:10
OUFf
O":IIjO

Figure 3-14. SrATE LISTING for Clock, Qualifier, and Dala
Inputs Test 3
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7. Disconnect the channels under test from Ihe test connector and connect Ihe remaining chan
nels of the pod.

8. Repeat step 6.

9. Disconnect the pod of data channels under lest 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.

10 Return to System Conllguratlon 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 Inpu1s Test 4

Description:

This performance test verifies the minimum swing voltages of the Input probes,
the maximum clock rate of the HP 1650Aj51A when It IS in single phase mode.

Specification:

Minimum swing: 600 mv peak-to-peak

Clock repetition rate: Singie phase is 25 MHz maximum.

Clock pulse width: >= 10 ns at threshold.

Equipment:

Pulse Generator
OSCilloscope
Test Connectors (figure 3-1)

Procedure:

1. Connectlhe HP 1650Aj51 A and test equipment as in figure 3-15.

HP 1650A/51A

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

f-
A -F- A B

I-

i

OND
P P

SOO 1m
R DeLK D D f-FIGURE ,

3-1 IT E
5

cu< BIT

DATA BITS

U-B p P

DATA

son -I
R 0
0 0 f--FIGURE B3-1 E

h GND 5

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 test results.
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2. Adjust pulse generator for the output In figure 3-16. Use double pulse mode of
the pulse generator for the clock pulse.

DATA
20NS

~4'NS--.j

CLK--...J

Figure 3-16. Waveform for ctoc«, Qualifier, and Dala Input Test 4

3. Assign pod under test to Analyzer 1 as in previous test 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 Count Off as In previous test figure 3-9.

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

!nHCHmE 1 1- STATE trsrms

0"

+01)11(1

-tOOu I
+DCJD,"
+OOII}

+0':"'''1
+0005
-tUUUti
1-t(][}IIT!

+1:11)116

+1:1("'9
+0011~1

+0011
-tIX'I.2
+IX,I:;
-HIi:!14
-tOO 15

,~

,~

DOFF
Oi][)O

OOFf
'"IIJOO
'"II··'FF
00{10
ClUFF
,:,n"o

Figure 3·17.STATE LISTING for Clock, Qualifier, and Data Inputs Test 4
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7. Disconnect the channels under test from the test connector and connect the
remaining channels.

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 usinq front-panel knob.

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

Description:

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

Specification:

Clock repetition rate: Single phase is 25 MHz maximum With time or
stale counting, minimum time between states is 60 ns. Both mixed and
demulliplexed 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 3-18 by connecting
channels 0-3 and 8-11 of the pod under test to the lest 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. _

- HP 165eAl51A

OSCILLOSCOPE
-

PULSE GENERATOR LOGIC ANALYZER
- --- - -- --- -- - - -

-
A

-I~
A B

-

'NO P P

--I[ • 0
elK 0 0 -- FIGURE B

500 3-1 I E
5

cue BIT

DATA BITS

~B
P P

OATA lID • 0
0 0 r--Uli F"IGURE B

580 3-, Eh GND S

Figure 3-18. Setup for Clock, Qualifier, and Data Inputs Test5

NOTE

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

al

---- .2:1_ 9V
---- 1 6V

s t .3V

al4__------ 120N5--------.1

~ n 1
---- ~ 1 , 9V

19N5 ---- 1.6V
eLK ------...1 L ---l ---- S1 3V

I

I"I
I
I

DATA I
I I
14--40NS~

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 risinq transition as slave Refer to steps below figure if unfamHiar with
the menus.

1i1i'i(HIIIE I I. HIlTE rOl"NAT SPECIFICRTION I Spe(H!l 'iynlbol5 )

Mi'i5TEP [LOn
I Jj

POD I

111<lster~\1<l"e I
Acll"lly HH 1tU
L~bel Pol 15 67 I)

BIT G I +..~+ .. HH+...... I
-orr-
-nr r-
-or t-
-Ott-
-crr-
-011-
-OTt-
-or r-
-011-
-or r-

SLt=iVE [LOO
I J1

FIgure 3-20. STATE FORMAT SPECIFICATION for Clock, Qualifier, and Data
Inputs Test 5

a. Press front-panel FORMAT key.

b. Select Mixed Clocks mode by using the front-panel knob and SELECT key.
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c. Assign lalllng clock transition to master clock and rising clock transrlion 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 Olf.

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

IIIHCHINE 1 1- SUITE LISTING

t1~r,ero I 011

Leb e I
Base

+-00':10
+'lC'''ll
+0(1).2

+OOU}
+(":11'4
+uOu5
+1)1)1'0

1+D111-'ii
-oooe
+0009
+r:li:IIO
+uOl 'I
+0012
+1)0 I;:
+001"1
+0015

I~, c:::.8I==:J
OFoF
00'-")
OFOF
uoou
nFnr
OOuO
OFOF
0000
OFI~'F

OCII)O

nF'lF
0000
Ol-OF
0000
OFOF
OIJOO

Figure 3-21 STATE LISTING for ctoc«, Qualifier, and Data
Inputs Test 5

7. Disconnect the channels under test from the test connector and connecl the remaining chan
nels (4-7 and 12-15) of the pod.

8. Repeat step 6.

9. Disconnect the pod at 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 knob.

b. Invoke System Configuration by usmq Iron l-panel 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 stale operation of the HP 1650A/51A.

Specification:

Clock repetition rale: Single phase is 25 MHz maximum. Wilh time or state counting,
minimum time between slates is 60 ns Bolh mixed and demultiplexed clocking use
master-slave clock liming; master clock must follow slave clock by al 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 t650A/51A and test equipment as In figure 3-22 by connecting channels 0
7 of Ihe pod under test to test connector.

HP 165011./5111..- -

OSCILLOSCOPE PULSE GENERATOR LOGIC ANAL iZER

e-
A -F- A B

1-

GNO
P P

sao --lill
, 0eLK 0 0 I-FIGURE

IT
,

3-1 E
S

-- - cue BIT

DATA BITS

FIGURE~ 8

P P
DATA

500 --lill
R 0
0 D e--
B

3-1 E
GNO S

1658tT8Iln....7

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

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 results.
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2. Adjust pulse generator tor the output In figure 3-23. Use double pulse mode of pulse
generator tor clock waveform.

..I

---- ;<:1 9'.'
---- l6V

Sl.3V

_------ ,20NS -------1

~ n , ---->1.9V
l0NS ---- 1 ,,6V

elK ------ ------- ---- S1,3V
I

I-
I
I

DATA i
I I
~ 4eNS----e-l

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

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

4. Set up the STATE FORMAT SPECIFICATION as in figure 3-24, assigning Ihe falling clock Iran
sifion as master and the rising transition as slave. Refer to steps below figure if unfamiliar with
the menus.

!MACHIIIE 1 1- STATE FORMAT SPEUFICATION ( Spenfy Symbols )

~lHSTEP CLOn
I J~ I

SLi'ivE CLOD
I Jt

FODI

I M~,lerT~Sl~Ye I
HCtl\'lt~ ItHHHHntttt
Lebe t Pol 7 u7 I)

BIT EJ I +.+.~~H'" H .... I
-011-

-00-
-cr r-
-00-
-011-
-OH-
-01/-
-01 r-
-DlI-
-011-

FIgure 3-24. STATE FORMAT SPECIFICATION for ctocs. Qualifier, and
Data Inputs Test 6

a. Press front-panel FORMAT key.

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

d. Assign all channels to pod under test.

5. Set up STATE TRACE SPECIFICATION lor 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 3-25.

!,ltiCHII'jE 1 1- STIITE LISTIN~

Oft

t ebe r
eese

+nfl0n
-t000 I
+lJoJl\:!
+1"JI~11

.. ne)(1"')

-+LI(AJ5

-ocoe
1+111),)';,1
-uooa
+Il(lng
-ouI 0
+11(111

-uo12
-toOl::;

+'":'1",)
-+fllJ 15

~
FFrF
'-'000
FFFF
'·'(IUI)

FFFF
IlClO)'-'

FFFF
n(10(1

FFFF
onl)(1

FFFF
11("11)(1

FFFF
nnr)(1

FFFF
(loon

Figure 3-25. STATE LISrlNG for Clock, Qualifier, 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 lhe pod of data channels under test from the probe fip assembly and connect the
next pod of data channels to be tested.

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

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

b. Invoke System Configuration by usmq front-panel knob and SELECT key.
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3-15. GLITCH TEST

Description:

This performance fest verifies the glitch detection specification of the HP 1650A/51A.

Specification:

Minimum detectable glitch: 5 ns wide at the threshold.

Equipment:

Pulse Generator
Oscilloscope
Test Connector (figure 3-1)

Procedure:

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

HP 1650A151A

OSC[lLOSCOPE PULSE GENERATOR LOG rc ANAL rzER

I~;UT OUTPUT

~ c-

I
OA,TA arrs

500 u.- 0
p p

4 R 0
0 DfIGURE B3-1 EGND S

r

Figure 3-26. 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 ensureaccurate test
results
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2. Set pulse generator for output In figure 3·27.

---I <20N5 f---

FIgure 3-27. Waveform for Glitch Test

---- ~1.9V

---- 1f\V
- ,S;1.3V

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

SlJS tern [onf.iguro tiOD

anetuzer- lnne t user 1

nene Ini=1CHHIE 1

Type I Tlmlng

( aure-scet e J

I MT I________ ttt~UU I
Pod 5

.... 1

unevsrqneu POd5

Figure 3-28.System Configuration Menu for Glitch rest

a. setect Syslem Configuration menu. This IS power-up default menu.

b Set analyzer Type to Timing.

c. Assign pod under test 10 Analyzer 1 by usmg front-panel knob and SELECT
key.
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Set up the TIMING FORMAT SPECIFICATION menu to assign all bits of pod under test to a
label as In figure 3-29,

ItII'iCHINE 1 1- TInING ruemr 5PHIFUATIDN

POD 1

TTL
nctrvr t q Httttlt

t eoe i Pol 15 et o
EiIT EJ 1 1
-OH-
-Ofl-
-lJf/-
-orr-
--01 t-
-011-
-OJ f-
-01 f-
-or t-
-or f-
-or r-
-Dr t-
-DfI-

( soecrru Symbols I

Figure 3-29, TIMING FORMAT SPECIFICATION Menu for Glitch Test

NOTE

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

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

b. Assign all channels in pod under test 10 label by usmq front-panel knob and
SELECT key.
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5. Set up the TIMING TRACE SPECIFICATION menu as in figure 3-30.

IHHCHHIE 1 1- lIMItIG HUlCE SPECIFIUITION

rre r e model 5lngle I
Hl'rrled by I Pun I nr qur s r t r on mode I GI J trh

Lebel

easa
Fl nd

Pattern~

pr e s en t for 0

Then t i rtd

Edge c=:=J
or

I:;1Itth c::!!!!J

}(I ns I

Figure 3-30 TIMING TRACE SPECIFICATION Menu for Glitch Test

a. Seiecl Single Trace mode.

b. Set Acquisition Mode to Glitch.

c. Sel Find Pallern to all DONT CARE (X's) and presenllor >30.00 I

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

!H';CHIIIE I 1- TInItlG anvernens

ner t er-s I Time I , t c Trlg I 0 I I TIme • , Q n I o s

Hfcuml.ll e t e []JD 0 t u Tr Ig I 0 I " t I " lien-I er I~
SIlC, D 1'1 I 100 1'1> I r.e t e~ I I) ; I O(lFF

~ : : : : : : : : : : : : : : : :n : :
, :: : : : : :Il : : : : : : : : : : : : : : : : :

, ,

~ : : : : : : : : , : : : : : : : . , .
: : : : : : : : : : : : : :, : : : : : : : : : : : :

, ..
ISIT 0:21 : : : : : : : : : : : : : : : : :: I: : : :: : :: : : : : : : : : : : : : : : : : : : :

IBn D:!I : : : : : : : : : : : : : : : : : : : : : : : : :
. , : : : : :: : : : : : : : :: : : : . ,

~ : : : : : : : : : : : : : : : : r,
: : : : :

, , , : :
,Tl : : : : : : : : : : : : : : : :, , , , , ,

~ : : : : : : : : : : : : : : : : ,'I: : : : : : : : : : : : : , : :: : : : : : : , :: : ,
,

"
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Figure 3-31. TIMING WAVEFORMS for Glltct, Test

NOTE

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

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

B. Repeat step 6.

9. Disconnect pod of data channels under lest from probe lip 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. Move 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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3-16. THRESHOLD ACCURACY TEST

Description:

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

Specification:

Threshold accuracy: t 50 mV accuracy over the range -2.0 to +2.0 valls; 300 mV ac
curacy over the ranges -9.9 to -2.1 volts and +2.1 to +9.9 valls.

Equipment:

Power Supply
Test Conneclor (1igure 3-1)

Procedure:

1. Connect the lest equipment as in figure 3-32.

------

HP 1650A151A

p",,"" LOGle ANALYZER
SUPPLY

OUTPUT

I-
L- -

D~TA BITS

FIGURE LLa
p p

4 " 0
0 D
B3-, EGNO S

Figure 3-32. Setup tor Threshold Accuracy Test

NOTE

In this selup, eight channels are connected to test half at the pod at a time.
Ground fead mustbe grounded to ensure accurate test resufts.

2. Set up the System Configuration menu for assigning pod under test to Analyzer 1 as in flgu
3-33.
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SgstBllI Conf.i~urotlon

anaruzer 1

name IIIH[HII~E 1

Type I rrrm nq

P,)d I I
_____ t ,untt

Analyzer ;1

rupe I Ot t

HP1650A/51A PERFORMANCE TESTS

unes s i qneo Pod

In Pod a I
I

Pod ~ J
I

Pod ~

I--

Figure 3-33. System Configuration for Threshold Accuracy Test

a Select System Configuration menu. (This is the power-up default menu.)

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

Configure the TIMING FORMAT SPECIFICATION menu tar User defined pad threshold at +0.0
V tar the pod under test and assign all bits of the pad to a label as in tigure 3-34.

IMi1[HIIIE I 1- TIMIIHi rnannr 5PEUrItnTION

POD I
+ U I) V

fi~ t I~' 1 I Y

t.ene t Pili 15 57

8[T G I •• ~ ••+ •• ".t".tl
-DrT-
-0(1-

-Oft-
-or r-
-Oft'-
-ort-
-(JfI-

-orr-
-Off-
-or r-
-011-
-Off-

-00-

I Spel:if!l Symbols )

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

a. Select TIMING FORMAT SPECIFICATION menu by pressing front-panel
FORMAT key.
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b. Assign User defined pod threshold by usmq front-penel knob and SELECT
key.

c. Modify label by using front-panel knob and SELECT key.

d. Assign all brts of pod under test to label by using trant-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.

ItTH[HHJE I 1- TIt1ItlG H'ACE 5PHIFICATIOti

rr ece ITilldel SIIIgie I
Hmed by I P'II'I I n cqur r rt r on model Glitch

t.ene t IDL:J
EI~~e ~

Fl~~tlern~

pr es ent tor D [I=E:;;;:::]
then f Hid

Ed9e c=::::J
cr-

GI I I,ell c::!!!!J

Figure 3-35 riMING 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 usmq the trent
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 +150 mY.

3-30



HP1650A/51A PERFORMANCE TESTS

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

IMHCHHIE , 1- TINING HA'IEFOi1MS

lion er s I rme I , , o Tr 19 I " I I TIme '. t n 0 I 0

et cuuu: ale [Q!I] 0 i e Trig I 0 ~ I At I J uer: nl []lC]
s ec ztu U I 'co us I De I a~ I 0 '; I (lUFF

a

~ i,

~ I
IBIT u21

I~

~

~

~ I

~

Figure 3-36. TIMING WAVEFORMS 1 for Threshold Accuracy Test

7" Adjust power supply for output of -150 mY.

8 Press RUN. Dala displayed on Ihe TIMING WAVEFORMS Will be all low for Ihe channels un
der test as in figure 3-37.

!MHCHmE , 1- TIMItIG WAVEFORMS

nert e r s I 'r rme I " Tr 19 I s I I Time , tu 0 I 0

»cc unurete []IT] n 1.1.1 Tr 19 I 0 ; I At I, Moncerl~
SeC,OI'-I I 11)(1 ns I na10\1 I

"
s I n(J()n

<

~

~ i

iBn iJj

:E1IT 0:,:1

~

~

lolT r'61

BIT 07

. Figure 3-37. TIMING WAVEFORMS 2 for Threshold Test
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9. Return to the TIMING FORMAT SPECIFICATION and change User defined Pod Threshold to
+9.9V as in figure 3-38.

IMi1CHIIJE I 1- TtMINIi roennr SPECIFICATIOtl

POD 5
+ 9 9 v

ac 11'11 ty _

Lebe t Pili 15 a7 n
BIT G , I

-or r-
-or r-
-011-
-or r-
-orr-
-ot r-
-or r-
-Oft -
-or r-
-ar f-
-OU -
-nr r-
-cr r-

( Specify "'ymbal!; )

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 level assignment by usmq front-panel knob and
SELECT ~ey.

10. Adjust power supply for output 01 +10.2 V.

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

12. Adjust power supply for output 01 +9.6 V.

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

14. Change the User defined Pod Threshold in the TIMING FORMAT SPECIFICATION to -9.9 V
as in figure 3-39.
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IiIHCHWE 1 1- r rnme ruemr SPEuntATIDtI

POD 5
g 9 V

H(11','11y' ----------------

Lab e I Po 1 1'5 87' o

BIT G I I
-01 f-
-ur r-
-Olf-

-nt r-
-011-
-Oft'-
-011-

-01 f-
-or r-
-011-

-nr r-
-Off-
-011'-
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(Specify Symbol,> )

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

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

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

15. Adjust power supply for output of -9.6 V.

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

17. Adjust power supply for output of -10.2 V.

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

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

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

21. Disconnect pod of data channels under test from probe tip assembly and connect next pod
of data channels 10 be tested.

22. Relurn to System Configuration and repeat steps 2 through 21 until all pods have been
tested.

a. Move cursor 10 MACHINE 1 by usmq 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 1650A151A

POWER LOGIC ANALYZER
SUPPLY

OUTPUT
I-

DATA BIT5

FIGURE t..l- 8

P P

LuI • 0
0 D
B3-1 E

GND 5
I-S

lNoBJTIIlMI7~7

Figure 3-40. Setup for Dynamic Range Test

NOTE

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

2. Set up the System Configuration menu for assigning the pod under test to Analyzer 1 es in
figure 3-41.
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Sys tern Conr.rqure t ton

P_OI~_2 1

pod 3

1 __ 

I~~I

( nuto-ecete )

Anllly:;:er 1

r1BITIe IMHCHIIIE 1

Type I T1mJng

Figure 3-41. System Conliguralion 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.

IMRCHHIE 1 1_ TIMItlG rOPMAT SPECIrICIlTION ( Specify Symbol s )

POD 5
I 11 'V

Hctl'lltlj ------------

Lllllel Fol t'='==:==='='==::=:J
BIT EJ I

-01 f-
-nrr-
-nt r-
-m f-
-iJlf-
-or t-
-{lll-

-nr r-
-nr t-
-or f-
-01 i-
-or r-
-011-

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

a. Select TIMING FORMAT SPECIFICATION menu by pressing tront-panel
FORMAT key.
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b. Assign User defined pod threshold by usmq 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 fronl-panel knob and
SELECT key.

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

IMHCHHIE 1 1- TIMING TI/ACE SPECIFICATION

'tr-er e model 5Jngle

I'trmetl D~ I

Lebel !NO
Eie~e ~

Find
Pnt t er n~

pre:;ent for 8

Then find

lodge c=J
or

IiI I t r h []!!!]

so n s I

uc qur stt r un mOdel 511 tch

Figure 3-43. TIMING TRACE SPECIFICATION tor Dynamic Range 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 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.

3-36



HP1650A/51A PERFORMANCE TESTS

6. Ptess RUN, Data displayed on TIMING WAVEFORMS will be all high lot pod under test as in
ligute 3-44.

IilH[HIIJIO I 1- TINING WAVEForMS

uer t fro I rrme I to Trig I 0 : I I 'r nne , t o 0 I "
Acennute t.e []II:] 0 to rr 19 I s I " I, t1dn -r I !:ill:=]
SO, [111' I too II ~ I ne I ey I

"

s I oorr
A

~
BIT 01

IBIT u21

IBIT I)~I I
~

~

on 06

~

Figure 3-44, riMING WAVEFORMS 1 for Dynamic Range Test

7. Adjust power supply fot output of -9..0 V.

8. Change FORMAT SPECIFICATION lot threshold 01 +1.0 V. Refet to ligute 3-41.

9. Ptess RUN. Data displayed on the TIMING WAVEFORMS will be all low lot channels under
test as In Ilgute 3-45.

-
InrlCHWE , 1- TINING WAVEforM'>

ner-eers I TIme I , o Tr I9 I 0 ~ , I rune 10 0 I "
,

accumuret e []I[] 0 '0 Tr 19 I 0 ~ I "' !. Mereerl ffiCJ
5~( .I[ll \.' I I'X' ns I De1~y I " I CII)( "~I.,

on eI'

~
BIT 0-

IBIT 1:,,1

~
ISIT 051

IBIT [JI'i1

~

Figure 3-45. riMING WAVEFORMS 2 for Dvnamic Range Test
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6. Press RUN. nata displayed on TIMING WAVEFORMS will be all high for pod under test as in
figure 3-44.

IMl-\CHINE 1 1- TIMING WAVEforMS

rterkar s I rtme I~ to Trig I 0 s I I Tlmei to 0 I 0 s

ac cunute te []I[] 0 to Trig I c s I At I ~ Merker! [[lC]
SeC/OIl' I 100 ns I Delay ! 0 sI GOFF

!

~ i
~ 1

ISIT 021

IElIT 031

~

~

~ i

~ I,

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

7. Adjust power supply for output at -9.0 V.

8. Change FORMAT SPECIFICATION for threshold of +1.0 V. Refer to figure 3-41.

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

IMACHINE , 1- TIMING WAVEFORMS

M~n er s I T I me 1'1. to Trl 9 I u s I ITlmB " t o 0 I 0 s
ACI:umulllle CQII] 0 til Tr 19 I 0 s I At 1)( t111I·~ ar- I I1!I:=J
Se~,D LY I '"0 " I Del ~y I 0 ~ I 0000

!

en CO

BIT o t

~
IEiIT 1:131

~

~

~

~

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

Hewl ett - Packard Tested by
Model 1650Af51A
Logic Analyzer Work Order No.

Serial Date Tested
Number

Recommended Calibration
Interval 24 Months

--

PARAGRAPH TEST RESULTS

3-9 CLOCK, QUALIFIER, AND DATA Passed Failed
INPUTS TEST 1 POOL

POD2
---

POD3
POD4
POD5

3-10 CLOCK, QUALIFIER, AND DATA POD l
INPUTS TEST 2 POD2

POD3
POD4
POD5

---

3-11 CLOCK, QUALIFIER, AND DATA PODI
INPUTS TEST 3 POD2

POD3
---
---

POD4 ---
POD5

---

3-12 CLOCK. QUALIFIER, AND DATA PODI
INPUTS TEST 4

---
POD2 ---POD3
POD4
POD5

3-13 CLOCK, QUALIFIER, AND DATA POOl
lNPUTS TEST 5 POD2 ---

POD3
POD4

---
---

POD5 ---
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Table 3-1. Performance Test Record (contmued)

PARAGRAPH TEST RESULTS

3-14 CLOCK, QUALIFIER, AND DATA Passed Fa i 1ed
INPUTS TEST 6

PODI
POD2
POD3
POD4
POD5

3-15 GLITCH TEST PODI
POO2
POO3
POO4
POO5

3-16 THRESHOLD ACCURACY TEST POOl
POO2
POD3
POD4
POD5

3-17 DYNAMIC RANGE TEST PODI
POD2
POD3
POD4
POD5
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SECTION 4
ADJUSTMENTS

4-1. INTRODUCTION

This section provides adjustment procedures
for the HP 16S0A/S1 A. The assemblies with
adjustments are: the power supply, CRT
monitor, and the system board. Figures in this
section are the testpoint and adjustment loca
tions for the HP t6S0A/S1A.

4-2. EQUIPMENT REQUIRED

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

4-3. CALIBRATION INTERVAL

The recommended calibration Interval for the
HP 16S0A/S1 A IS two years. The adjustments
are set at the factory on assemblies when they
are tested. However, adjustments may be
necessary alter repairs have been made to the
instrument. Usually the only assembly that
may require adjustments is the assembly that
has been replaced,

NOTE

An Instrument warm-up of 15 minutes's
recommended, but not required,before
ad/ustment procedures are performed.

IWARNING I
Read the Safety Summary at the begin
ning of this manual before performing
any ad/ustment procedures.

1ci:u~~ONJ

The adjustment proceduresare perform
ed With the top cover of the instrument
removed. Take care to aVOId shorting or
damaging internal parts 0/ the instru
ment.

4-4. POWER SUPPLY ASSEMBLY ADJUSTMENT

1. Disconnect power cord from HP 16S0A/S1A. Refer to figure 4-1 or 4-2, depending on the
power supply assembly installed, for testpoint and adjuslmentlocalions.

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

3. Connect the positive lead at the voltmeter to +SV on the Power Supply Assembly.

4. Connect the power cord to the HP 1650A/SIA and put power switch m ON position.

S. Voltmeter should indicate voltage within the range at +S.OSO V to +S.1S0 V,
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6. If voltmeter reading is out of Ihis range, adjust +5 ADJ on Power Supply Assembly to +5.1DO V
± .050 V (+5.050 V to +5.150 V).

,
,

,

e!

I
i..._~,. -,-,.. , .......__,_"""~ >---r"" ,--.-.-,~•• ,~, n __~.,.!_

~'--_-,- _. +12V -12V -5.2V +3.5V +5V +5V ADJ COIl,i~-~~~--_
t '" ,~,~ ..~

," ~ - 0
, J

'<l
, CO ••

-'L.1lll_'_~

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

"", r,l

- -.........jIt~ 'w
~, ~"

HP 1650A/51A Power Supply Assembly II Testpoints and
Adjustment Location

'II

Figure 4-2.

i
I

COM +12V t12V -12V -5.2V +3.5V +5V +5VADJ
---_.\

r E
t

- !
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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 Ihe screen of the HP 1650A/51A, by pressing front
panel Display key.

NOTE

tme menu is used because it has characters throughout the screen
whIch are watched dUring the procedures. Any other menu may be
used; however, the ad/ustments may not be as accurate if characters
and/or lines are not displayed throughout the screen.

3. Set rear-panel INTENSITY 10 the minimum setting.

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

Figure 4-3. Adjustment Locations of HP 1650A/51A CRT Monitor Assembly
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5. Turn rear-panel INTENSITY to bnng up the Intensity level on screen. Screen intensity should
be at a comfortable viewing level and the position of both adjustments should be close to
mid-range.

6. Press RUN and then STOP.

7. Adjust CONT so the error message is easily seen.

4-7. Focus Adjustment

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

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

3. Adjust sweep board Focus control for sharp pixels in the center of the screen menu. Note
Focus control position.

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

5. Set sweep board Focus control for mro-posttlon between the two positions noted m steps 3
and 4 for best over-all pixel focus.
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4-8. Horizontal Phase, Vertical Linearity, and Height Adjustments

1. Refer to figure 4-3 for adjuslment 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 and tmes throughout the
menu wtncn 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 horizontally 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 to
be repeated as necessary.

5. Adjust sweep board Height to give the screen menu top and bottom borders equal to the
side borders 01 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 locallons.

3. Connect positive (+) lead of voltmeter to HP 1650A AHP2, or HP 1651A AHP3 on the
System Board Assembly.

TP GND

- ,

HP 1650A
AHP2

(SAME

LOCATION ON

BOTH BOARDS)

HP 1651A
AHP3

A1F

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. or HP 1651A POD 2, to a machine In the System Configuralion
menu by using front-panel knob and SELECT key.
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6.

a.

b.

c.

7.

8.

9.

10.

HP1650A/51 A 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 TIL (threshold field) and press SELECT

Assign User delined threshold by using front-panel knob and SELECT key.

Voltmeler 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 voltage reading is not wilhin the given range, use the procedure below to adjust the
threshold level.

a. Set User defined Pod threshold of the pod assigned to -9.9 V.

b. Adjust At R57 for reading of -.9900 V ± .0005 V. Refer to figure 4-3 tor adjustment
locations.

c. Set User defined Pod threshold to +9.9 V.

d. Note the difference between this reading and +.9900 V.

e. Adjust AI R57 so the difference in step d is halved, ± .0005 V.

EXAMPLES:

If reading is + .9952 V, the difference is .0052 V. Adjust AI R57 for +.9926 V ± .0005 V.

If reading is + .9834 V, the difference is .0066 V. Adjust AI R57 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 paris 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 1650A in figure 5-1 are the main
replaceable assemblies in the HP 1650A/51A.

5-2. ABBREVIATIONS

Table 5- t lists the abbreviations 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 capital letters.
However, elsewhere in the manual, other ab
breviation forms may be used with both lower
case and uppercase letters.

5-3. PARTS LIST

Table 5-2 is a list of replaceable parts and IS

organized as follows:

a. Electrical assemblies In alphanumerical
order by reference desiqnation.

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

c. Electrical assemblies and their com
ponents in alphanumerical order by
reference designation.

The information given for each part consists of
the following:

a. Reference desiqnation.

b. Hewlett-Packard part number.

c. Pari number Check Digit (CD).

HP 1650A/51A REPLACEABLE PARTS
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d. Total quantity (OTY) in instrument or on
assembly. The total quantity IS given
once and at the first appearance 01 the
part number in the list.

e. Description 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 program. 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 torm XXXXX-695XX.

After receiving the repaired exchange part
from Hewlett-Packard, a United Slates cus
tomer has thirty days to return the faulty as
sembly. For orders not Originating in the
United States, contact the local
Hewlett-Packard service organization. If the
faulty assembly IS 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 Hewlett-Packard Sales/Service Office.

To order a part not listed 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 Service
Otfice.
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5-6. DIRECT MAIL ORDER SYSTEM

Within the USA, Hewlett-Packard can supply
parts through a direct mall order system.
Advantages of using this system are:

a. Direct ordering and shipment from the
Hewlett-Packard Parts Center in Mountain
View, Californra.

b No maximum or minimum on any mail or
der (there is a minimum amount for parts
ordered through a local Hewlett-Packard of.
fice when the orders require billing and
Invoicing).

c. Prepaid transportation (there is a small han
dling charge for each order).

d. No invoices.

So Hewlett-Packard can provide these advant
ages. a check or money order must accorn
pany each order.

Mail order forms and specific ordering informa
tion are available through your local
Hewlett-Packard office. Addresses and
telephone numbers are located at the back of
this manual.

A3
A6

Figure 5·1. HP 1650A/51A Main Replaceable Parts
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Table 5-1 Reference Designators and Abbreviations.

A ~u5~mbly F -Iuse Q ~tranmtor,SCR; u ~mt~glete-r.l c'rcUlt,
B -tarunctor Fe ..trter trlod'.llhymlor mcrccrcuu
BT ..battery H ..herewere R ..resistor V -eiecncn tube, glow lamp
C »capacrtor J ..electrical connecter RT -tnerrrnster VR ..-\teltsllE regu!~tor.

CR _dlode;dlode thynst<lr; (;tallon~ry P'J,!Ionl;l·9ck. B C';wllchdumper bt ..akdDwn diode
varecter L "colt,mduc!or T -trensrc-me- W =<;eable

DL ~el~y line MP ermsc mechemcet p..rl TB .. term mal board X -see-et
DS "llnnuncJllTor ;lamfl',LED P ..etectncet connecter TP -test pOint Y =cry,lal unrl(prllzo-
E ..mISC, electrical part (moveable porll'ln),plug etectnc or quartzi

ABBREVIATIONS

A "Ilmpllres DWL ..gt>'Mel MFR ..manufadufof RND ..round
A/D ..analog_to"dlgltal EeL m:!mltler couploet:lloglc MICPRQC -nucrcprcceeacr RDM ~read-only memory
Ae -allernatlng current ELAS -elaslomf'rlc MINTR ..mmrature RPO ~rotar~ pulse generalor
AOJ -adJusllment) EXT -extemer MISC Eml5cellarreous RX -recerver
AL -srurmnum F _larlld5~ll1etal film MLD ~malded

,
~Schotl~vdllmped;

AMPL "ampl,IIer Iremtat! MM Emlilimeler secamlsjllmef
ANlG _analog Fe =arbon Illml MO "metaloOlde 'CR -setew.uhccn
ANSI -emencan tjallonlll compcsrtron MrO -mountmq controlled rectifier

Standards Institute FD ..feed MTLC -meteme BEC ..secondltlmel;"",,;ondl'Jry
A'SSY _a5;emblv FEM ..Iemale MUX ..muftrplerer "G -seament
ASTlO ~a5!lgmatl;m FF ..flip-flap MW _milhwatt BEL eselectcr
ASYNCHRO ~ll.ynchronou; FL ~fl,It N ..nllnoIIO-91 'GL ",Ingle
ATTEN -ettenuetcr FM -tcerrctrcm Ne »nc ccnnecnon 'HF -shrrt
AWG .,Amencall wire gauge FR ..trent NMOS -n-cnennet metal- sr ennccn
BAL -eerenee FT -qum bandwidth o ~lde_5emlc,mducl"r "'- .slngl'! m-noe
BCD ..blnar~_code deCimal product NPN -nelilatl ve-pcsttrve- pad age
BD ..board FW -tult w~"e negBt,~e BKT "'5k"t
BFR ..butfer FXD ..II 'ed NPRN -necpreoe BL _sl,de
BIN ..binary .EN -g'Oneralor NRFR "'not recommended tor SLDR "',okler
BRDG ..bridge GND ~groljndled) field reprecement err "'510tlted)
B'iHG enustunq

0-
-\J""er~1 pur pose N" -nct separately SOLD "'501-eno<d

RW ~lJand'Nldlh GHAT =gr~tlcule replaceable SPCL _special
c -ceremc.cennet GRV _grorHe NUM "'nUmetll;C '0 -sqoare

Ir .."sINI H ~helllles;hlqh DBD -creer bV cescnpucn SHEG -sbrtt regbter
CAL ecakbrate.ceubrancn HD =hanJware OClL -octer BR. ",ser~lce request
ce ..nrlJoll compo;ltlol1 HDND ~h"fdened OD eoutsrce diameter STAT -steuc
CCW ecounten-locl-wrse HG -tnercury OPAMP _operalmnal amplifier BrD estenoard
eER -ceretmc HGr =hl!lllhl O'C ~oscillar()r SYNCHRO ·,ynchmnou5
eFM mcublc feet/minute HLCL ehehcal P -plaslrc TA -tantalum
CH -cheke HORIZ -hcnzcnte! P,D Epar! (If TBAX ",fube~"lal

CHAM ecnemterec HP EHewle"_Pac~ard PC ~prlnted circuit 'tc »tempereture coafflclent
CHAN _channel HP-1B ..HewleH_Packard PCB epnnted cucurt baar<:l T' -ume delay
CHAR -cnerecter interface Bu. PD -power diSSipation THD .threadled)
CM ..eentjmeter HR ..hourjs) PF ~plcQfar<:h THK _Ihlr:~

CMOS =complementary met91- HV ghlgh Yollaqe PI ~plug In THRU "'through
c.cee-serraccneucter HZ ..Hertz PL ·plll.tel<:l) TP etest ccmt

CM' -cernmen mode reledlo~ I/D "'Inputicutpul PLA ~progr8mmabfe logiC TPO .tapp,ng
CNDCT econducrcr IC -Integtat'ld CIrCUit arra~ TPL "'tnple
CNTR ~CDlIllf"l ID _In''lde dlamele, PLST =pla.llc TRANS -trenercrreer
CON -ccnnectcr IN -Inch PNP -oosuve-neaetrve- TRia =tnggt'r(ed)
CaNT -contect INCL =lncludej"1 pmlliYll TRMR .. tnmmmer
CRT ...::athr:>d"-raytube INCAND~mcanriB-icellt POLYE "pol~e,ter TRN ·turnl~)

CW -=1'Jc~."II5<e INP emput _0' "puslll~e,pa$lflon TTL mtran'r,tor-tranSisfor
D ",d,amefer INTEN "lnten;lt.Y POT -cetentrcmeter " ·transmltter
D/A ~dllllll'll-la-anaIDg INTL _Internal POll "pozldma U -rracrcr10-6)
DAe =dlglral.to_anal~ INV -mverter PP _pea~_I()_peak UL ..Underwriters L.aboratory

converter JFET "Junctlllil flelr!_ PPM -parts per nullmn UNREG ",unregulated
CARL edartmqton efleet transistor PHCN -preCISIOIl V' -vcttampere
DAT -eete JKT "I"'C~ et PREAMP "preamplifier VAe "yolt,ac
DBL ..double K 411(1103) PRGMBL "~'r,:>grammable VAR .~arIBbl"

DBM -dectbel reterenced L .. low POl ~pllrallel VCD -voltaqe.ccntrctled
to 1mW LB ..paund PROG "progralnmable escrnetor

DC _dlred current LC" ..latch PSTN ~poSillon VDC "iolt,dc
DeCR «decoder LeL -iecer PT ~palnl VERT »vertrcet
DEG edeqree LED =llghl_emlllinll PW »potted wlrewound VF _voitage,flilered
DEMUX _dE'mulhple"E'r diode PWR -power VB .. ~er5US
DEl _detectt:lr LG ~Iong R-' ereset.ser W -wal.ls
CIA _dlameler LI ehtluurn RAM -randcra.eccess memarv W/ sWlth
DIP -euerm.nne pa6age LK ..lad REef _,,_ct<fler WI" _wllhoul
OIV -drYI51<:J1') LkWR =Iodwao;her RET ..retainer WW ewnewound
DMA =dlleel memorv access LS claw power Schamy RF ~radlo frequency X'BTR -tr annstor
DPDT =double_pofe, LV

:~~g~li6~:=megohmS;
RGLTR erequlatcr ZN' -zener

double_throw M ROTR -regl~t.N eo cdegree Cel$IU~

DRC ..PAC refresh controller melerrdlstance) Ok ~rac~ ICentlgradel
DRVR ..drlyer MACH -machine RMB -rcct.meen ..square OF ~degree FahrenheIt

MAX emavrmum OK =degrea lcelvm
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Table 5-2. Replaceable Parts (Conl'd I

Reference HP Pari C Qly Description Mfr Mfr Part
Designator Number D Code Number

AI 0165(J-o'350! 4 I SY5TEn BOARD ASSEMBl, (155ilA-80 CHRW1ELj 21:l4BO 01650-6':1501
AI 01651-SgS01 5 I svsren BOA~D RSSEliBL'i (155IR-~1C CHfIW1EL) 211480 015'>1-5'3501

" OH50-51J50~ u I t EYBOARD ASSEMBLI'-ELASTOMERIC 21J41l0 U1550-66503

"' 2090-0204 , I CRT rlO1HTOR H5SEll~L T 28480 ~O90-0204

R1 0960-07'iJ 6 I ROTARV PULSE GENERATOR 21]480 0950-0753

A5 0950-1679 , I POWER SUPPLY ASSEMBLY 28480 U950-1879
A6 0950-17'38 e I DISC DRIIIE ASSEMBLI' 28480 11950-17"la
A7 01650-6l506 6 I UHErlSITY j-IDJ AS<;EI'll~Ll 28480 01650-61606
ee 9135-0325 e I Lme F IL TERI POWERfSI~ITCH/FUSE RSSEHBLY 28480 9115-0325
89 01650-6l508: 7 S PROBE TIP A'ZEMBl i 11650A-BO CHAIJlJEL) 213480 U161j0-6160B

H9 0165U-6l608 7 2 PROBE TIP ASSEMEIL V 11651R-J2 I:HRfJfJEL';) ZB4BO 1l1&1j0-&160B
81 lI60-0Sc1 , I FFI~J- TUBER'IFIL 28480 HEtO-05.c1
F1 2110-001lJ o I FUSE 3A IIO/I~O

"
28480 2110-0011J

F1 2110-0043 8 I FU~E I SA ~20/2411 V 211480 n10-004J

HI 0535-01l3 8 I' TIrUlEAI1AIl tlUT 28480 tl5J'j-01D
H' 01650-011203 o 2 !JUT punE (HfIlIOLEI 28480 1116'50-0020,
H' 0515-1011j n aa FLRTHD MS MJ' 81111 lI"OOTI 28480 LJ51'j-1035
H' 0535-00% I 4 LOO ~WT ((RTJ 28480 f15]lj-0056
HS 0515-0314 e iz PA~lHO ns tlJ,t 101111 IFAII AI.IO REAR PRfJELI 23480 lJ51'j-OJ74

H6 0624-05 JO J 8 SCREW 8-16 (BOTTON-OUTsIDE] 28480 11624-05JO
H7 2950-001)1 8 I IJUTH 1/4'12' OS3 (BtK) 28480 2950-00111
H8 0515-1155 7 4 FLATHD ns M3'Z5MM 28480 051'3-1135
H9 0515-0172 2 a pmmo Ml~8MM 28480 05I'l-0372
HI' 2190-00.:7 6 I WASHER 256 '" 02 IIrH AOJ) 28480 2190-00~7

Hl1 2950-00'2 J I tWTH 1/4-12 062 211480 2950-0D72
H12 2190-00l6 J Z WASHER-IL J77 SO, aa IAfK) 21l4BO ;'190-0010
HIJ 2950-00111 8 2 UUTH 3/8-l2 093 (Btl( I 2114!10 2950-0001
HI< 1400-05l1 C I CLRMP-CABLE (DISC DRIVEl 211480 1400-0611
HIS 01650-8,,401 I z SCREW-SHOULDER IHAIlDLE) 26480 016'30-62401

MPI 01650-4'3;:01 I I CFlB INET -tlOLDED PLAS TIC 2tl480 nI6'30-452Dl
MP2 01650-04901 , I HAI~OLE-BALE 2114!l0 LJI6'30-04901
MPl 1460-1345 5 2 TIL T 5TAUD 21l4BO 1460-1345
I1P4 01650-47701 0 a FOOT-tIOLDED PLASTIC 2B4BO LJ161j0-47701
MPS 01650-0 l202 u I BRACFET-GROUI.D ICRT I 26480 016'30-0120';

MP6 01650-94::01 , I LFlBEL-HPI6'jOfi IOEfHIFICHTIOfl 2~4BO 016"i0-9430 1
I1P6 01651-94}01 6 I LRBEL-HP 1651R IDEtJT If ICATIOf~ 211460 016'l1-SHOl
MP7 01650-94305 9 I LABEL-rEVBORPO 2H4!l0 016'l0-94305
HP8 01650-45204 , 2 ~ EVBOARO HOU5lfJG 2H4iJO 016']0-45204
I1P9 01650-4l901 0 I ~ EVPAD-ELHS TOIIERIC 2H460 1116"i0-41901

HPIO 01650-45205 S I ~ E¥BOHRD SPHCER 2114BO 016'lO-45205
t1P11 !JOT AS5IGtlEO
t1P12 01&50-41'i101 , , LOO IflG P m-rc BOARD 211480 016'lO-46101
MPn 1j040-6821 , i ~UOB GRRV 211480 5040-6623
MP14 01650-01J201 I I RERR PAUEL ( 1650A-BO CHArUlEL) 21'430 UI6']0-00201

t1P14 01651-01J201 I AERR PHIlEL 11651H-J2 CHHrJIJELI 23480 016'lI-OQ201
HP1 '5 5080-20'54 '. I LABEL C5R caene rcnuou 211480 5080-2054
I1P16 01650-04101 , I COIIER- TOP 28480 016'50-04101
MPH 01650-84501 6 I POUCH (TOP COliER] 28480 nI6'50-B4501
I1PI8 01650-94303 7 I LABELS-FIVE PROBES 28480 016'50-9HO!

MP19 01650-29101 6 I 5PRWG GROUI'JD 28480 DI6'lO-2:tl01
I1P20 01550-25401 , I mSULATOR-OI5C DPIvE 2114!10 111650-2540 1
PI 01850-&J202 u I R5-~3;'-C LOOFBAC~ (I]l'll'lECTOP Z8480 016'50-63202

" 0165u-Ei1601 9 I (ABLE-SldEEP 211480 016'30-61601

" 0165(J-6lEi12 a I CH8lE-DC POWER SUPPLV 2~41l0 rl16'lO-61612

" IHEi51J-Eil504 , I CABLE-DISC Of;IIIE 284110 1116']0-61604

" 11l650-61605 J 2 CABLE-B~JC-J 11 211480 016ljO-6160'l
WS 111650-6\605 J CABLE-SnC-J 12 28480 uI6,]O-6160'5

W6 01650-61602 0 I CABLE-AC LItJE FILTER 28480 LJI6'50-61602
W7 01650-61607 S 5 (ABLE-PROBE 1650A-611 (HArmEL5 2'1480 016'50-61607
W7 I) 1650-6l60 7 S I (ABLE-PROBE 16511-1-32 CHA~JtjElS 2B4BO 016'lO-61607
W8 o 1650-6 L606 , I CRBLE-ItJTEfJSITV HDJ za480 0161j0-6160&

W9 l:l120-15.!1 6 1 (ABLE-POWER (5TRlmAAD I~J5TRUtlE~ITI 284110 8120-1521
W9 8120-1703 , I CABLE-POWER (OPTIOIJ 900-U~; 1 29480 B120-17u3
WS 6120-06% , 1 CABLE-POWER (OPTIOIJ 901-AU'iTLI 28480 812 L-0696
W9 8120-1692 , 1 CABLE-POWER (OPTIDtJ SOZ-EURI 28480 8120-1692
uo 8120-22'l6 , I (ABLE-POWER (OPTlDtl 906-5~IITI 2114130 8120-2296

uo 13120-2!1'l7 , I CABLE-POIlIER (OPTIotl !I1Z-DEtli 26480 8120-2957
us 8120-4600 e I CABLE-POWER (OPTIDtJ 917-AFRICRI 28480 8120-4600

89 01650-61608 6 PROBE TIP H':'SEflBL Y 211-180 016'jO-61608
ABAl 01650-82101 , 17 PROBE LEAD 284flO 1116'lO-l32101

See- inhodudlon to this section for ordering Informalion
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rable 5-2 Replaceable Parts (Cont'd)

Reference HP Part C Qty Description Mfr Mfr Part
Designator Number D Code Number

A9A2 01650-821u2 9 1 GFtourm LEAD _ LotlG :8480 01650-82102
A9Al 01650-821113 0 a GROUrm LEAD - SHORT 2841!O 01650-82103

See Introducllon to this section fot ordering Information
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Table 5-3. List of Manufacturers' Codes

Mlr No. Manufacturer Name Address Zip Code

C0633 RIFF! BRDrlMA ss
50161 FUJIT'!:U LTD TO~,\,O JP
00000 anv SATISFAr::TOR\, SUPPLIER
01121 ALLEN-BRAOLE\' CO MILWAUkEE WI 53204
01281 TRW we SEMICONDUCTOR DIll LAWNDALE CR 90260
01295 TE~AS msTR WC SEMICDt.O CMPfH 01' DALLAS rx 15Z?'z
02111 SPECTROl ELECTRONICS CORP CITY OF INO CR 91745
04713 MOTOROLA SEI1ICOflDUCTOR PRODUCTS PHOEUIl! RZ 85008
06565 PRECESIon NmJOLJTHICS we SArHA CLARA CR 95050
o-zes FAIRCHILD SE~lICot'DUCTOR DIV tIOUIlTAIt~ VIEW CR 94042
1B'546 liARD SErlICOrmUCTOFl me GRRLAfJO rx 75040
15454 AMETE~/AODRrJ 0[\1 AI',AHEIN CR gUO!)
19701 MEPeO/ELECTRA CORP MIfJERAL WELLS " 76067
24'546 corunna GLASS I~ORr,s (BRRDFORDI BRADFORD PR 1670 I
25403 1'1 v, PHtLIPS-ELCOMA OEPARTMErn EWDHOVE~J HL 02876
27167 CORfHfJG GLASS IdOR~,S (IdILMItIGTOIl) WILMlrlGTDrJ flC 2B401
284110 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CR 94104
JL'i1l5 RCA CORP SOLID STATE OIV SOMERVILLE "J
J4J35 ADVAfKEO MICRO DEVICES INC SUflfl'lVALE co 940116
34549 lflTEL CORP MOUflTAIIJ VIEW CR 95051
52763 STEITfJER ELECTRDtHCS IUC CHATTRrmOGA m 13035
56~89 SPRAGUE ElECIR[C CO !lORTH HOANS '" 01247
12136 ELECTRO flOTIVE CORP FLOREtKE sc 06226
7J 13B BECKI1Rrl WSTRUMEfHS IIJC HEUPOI 01' FULLERIOtl CR 92634
75915 LITTElFIJSE me DES PLAINES IL 60U16
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6-1. INTRODUCTION

This section provides troubleshooting intorma
tion tor isolating a faulty assembly.
Procedures are also provided for removing and
installing the mainlrame components of the
HP 1650Af51A. Relalive locatrons of the
replaceable Irame components are In figure
6-1 , a top view of the HP 1650Af51 A with the
top cover removed.

6-2. SAFETY CONSIDERATIONS

Read Ihe Safety Summary at the front of this
manual betore servicing the Instrument. Before
performing any procedure, review it tor cau
tions and warnings.

IWARNINGI
Maintenance should be performed by
trained service personnel aware of the
hazards involved (for example, fire and
electf/cal stiocl«}. When maintenance can
be performed Without power applied, the
power should be removed from the in
strument

6-3. LOGIC CONVENTION

logic states are defined as follows:

o False. negated, inactive, or unas
serted state.

True, active, or asserted state.

Voltage levels representing logic slates are as
follows:

lOW (ll 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 eilher HIGH true, Or lOW true.
The HP 1650A/51A contains both TTL and
ECl ICs. Worst case vollage levels for
troubteshoctmq and signature analvsis are as
follows (IC data sheet specilications may be
more accurate):

TTL VOLTAGE lEVELS

level Voltage

lOW less than O.B V

HIGH greater than 2.0 V

Eel VOLTAGE lEVELS

levet Voltage

lOW less than -150 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.

Never remove or Install any CIfCUlf board
with the Instrument power ON.
Component damage may occur.

6-1



HP 1650A/51A SERVICE

IWARNINGI
Hazardous voltages exist on the power supply, the CRT, and the
display sweep board To avoid electrical shock, the following
procedures should be closely adhered to Wait at tees! three
minutes for the capacitors on the power supply and sweep boards to
discharge before servIcing ttus instrument.

A8 W6

W8

A1

\
\

\

•

,

~_"'_'

•

W3

;~

A6
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Figure 6-1. Replaceable Module and Cable Locations (Top Cover Removed)



6-4. BL.OCK L.EVEL. THEORY OF
OPERATION

The HP 1650A/1651A is an 80/32 channel
slate and timing logic analyzer. The human
interface IS a front-panel keypad and knob for
Instrument control and 9" (diagonal) white
phosphor CRT for information display.
Available on the rear panel is an RS-232·C port
for communication to a printer or from a con
troller. Also on the rear panel are two BNCs
for Input or output of an external trigger.

The System Assembly Board IS built around
the 68000 microprocessor 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 microprocessor. The
System Assembly Board contains the neces
sary circuitry to interface the keypad, CRT
rnorutor, disc drive, and RS-232-C port

6-5. Data Acquisition

The data acqursitron system consists of the
data acquisition pods, acquisitton ICs, and the
interface to the 68000. The interlace to the
target system IS through any of the data ac
quisition pods There are five pods available
on the HP 1650A (80 channels) and two pods
available on the HP 1651A (32 channels).
Each pod contains 16 Input data probes and
one external clock Input for state mode
measurements. The data 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-halt (4.5) foot woven
cable. The other end of the woven cable ter
minates at the rear panel of the loqtc analyzer.
The woven cable consists of 17 nichrome sig
nal lines, 34 signal return lines and 2 power
supply lines All are woven together with
polvararmo yarn.

Each probe input has an Input Impedance of
100 K ohms In parallel with approximately 6
pF. Probe can be grounded In two ways:

HP 1650Aj51A SERVICE

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

The input signals are attenuated by a factor of
lOin the passive probe. The signals are ap
plied to a comparator where they are com
pared against a voltage threshold to determine
If the voltage 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 acquisilion IC. The Input data
IS then stored at the acquismon IC.

6-6. Arming Control

The two BNCs on the rear panel are J11 and
J12 and are used for arming control of the
HP1650A/51A acqutsrtion ICs. An arm signal
may be output from the ICs to the EXTERNAL
TRIGGER OUTPUT, J12, or input to the ICs
trom EXTERNAL TRIGGER INPUT, J11.

6-7. Memory

The memory of the HP 1650A/1651A has
three separate memories: one ROM and two
RAM memories. The system (EP)ROM is 16K
long by 8 wide and IS used primarily for boot
Ing up the system and self-test storage. The
system (D)RAM IS 64K long by 4 wide and
contains the operating system and the ac
qutred data from the target system, 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
IScycle-shared between the 68000 and the
display retresh circuitry. This is why the dis
play bus is separate from the local bus The
two buses are separated by a set of address
mulliplexers and data buffers.

6-8. CRT Controller

The CR T controller provides the sync and
liming 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 honzontal 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 Monitor Assembly consists of the
sweep board circuitry, a 9-inch white phosphor
display CRT, and the CRT yoke. The assemb
ly requires +5 and +12 volts, 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 wnhnq data to the
built-in disc drive of the HP 1650A151A. The
disc controller interface to the 68000 is an
8-blt bidirectional bus for data, status, and
control word transfers.

The butlt-m 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
circuitry to latch and send the keypad and
knob data to the 68000.

The keypad of the HP1650AI51A is elastomeric
and each key has a single function.
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6-11. RS-232-C Interface

The controlling IC of the RS-232-C interface is
a Signetics SCN2661 Enhanced
Programmable commumcancns Interface
IEPCI), a universal synchronous/
asynchronous recerver/transmitter (USART)
data communications IC.

The SCN2661 serializes parallel data from the
68000 for transmission. At the same lime, 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 trom the HP1650AI51A
110 menu for one of eight baud rates.
Protocol, word length, stop bits length, and
parity are also programmed via the 110 menu.

The DS14C88 and DS14C89 are line
drivers/receivers used by the HP 1650Af51A
for interface of terminal equipment With data
communications equipment Slew rafe control
IS provrded on the ICs eliminating the need for
external capacitors.

6-12. Power Supply

The power supply is a 120W swltchinq power
supply. It has a dc output power connector
and cable which connects to the System
Board Assembly of the HP 1650AI51 A. 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 SweeplCRTIYoke Assembly are also sup
plied by the power supply via the System
Board Assembly
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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.

--------

CHART 8

PERFORM
POWER-lJP SELF TEST

(APPLY PONER,
TEST AUTOMATIC)

CHART

CHART 8

NO

CHART 5

NO

IS eRr POWER
NO SUPPLY VOLTAGES NODISPLAYING OK? 2

ANYTHrNG? {TABLE
5-11 CHART 2

'ES

IS NO DOES NOCRT DISPLAY 3 DATA ACQUI5TION ,
CORRECT? FUNCTlON?

CHART 3 CHART 6

YES

NO DOES NO4 RS-232--e 7
FUNCTION?

CHART 4 CHART 7

Figure 6-3. General Trouble tsoteuoo Flowchart for HP 1650A/51A
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CHART e CHART 1

HP 1650A/51A SERVICE

TURN POWER OfF
AND CHECk F'USE

(POSITlON,
RAT1NG AND OPERATION)

TURN ON PONER
AND CHECk PONER
SUPPLY VOLTAGES,

crABLE 6-1)

YES

NO

NO

REPLACE
FUSE

REPLACE
'AN

FIgure 6-4. Trouble Isolation Chari for HP 1650A/51A Fan/Fuse
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CHART e CHART 2

REMOVE SWEEP
CABLE.W1 •FROM

SWEEP -BOARD

YES YES REPLACE CRT
MONTIOR ASSEMBLY

A3

REMOVE DISC
DRIVE CABLE,WJ ,
FROM DISC DRIVE

REPLACE
CABLE,W1

REPLACE DISC
DRIVE ASSEMBLY

A6

YESYESPOWER
SUPPLY VOLTAGES

Ok?

REMOVE SYSTEM
BOARD ASSEMBLY
CABLE, W2,FROM
POWER SUPPL'I

REPLACE
CABlE,W3

P(YNER
SUPPLY VOLTAGES

""?

NO

YES YES REPLACE SYSTEM
BOARD ASSEMBLY

A1

REPLACE
CABLE ,W2

REPLACE POWER
SUPPLY ASSEMBLY

A5

Figure 6-5. Trouble Isolation Flowchart for HP 1650A/51A Power Supply
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CHART f) CHART 3

HP 1650A/51A SERVICE

DISCONNECT SWEEP
CABLE,W1,FFiOM

SWEEP BOARD

CHECk FOR VOLTAGES
AND SIGNALS IN

TABLES 6-2 AND 6-3

YES

YES

NO

REPLACE CRT
MONITOR A5SE~BLY

A3

REPLACE CABLE
WI

REPLACE SYSTEM
BOARD ASSEMBLY

Al

"6-6. Trouble Isolation Flowchart for HP 1650A/51A CRT Momtor
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CHART e CHART 4

rES (ENTIRE RC1N NOT WORKING)

PERFORM
KEYBOARD SELF

TEST
(PARAGRAPH 6-l6)

NO

CHECK SIGNAL
INPUT TO
KEYBOARD

(TABLE 6-5)

INPUT
SIGNALS

OK?

YES

NO
Vfl

CABLE
CONTINUITY

OK?

NO

YES REPLACE SYSTEM
BOARD ASSE~BLY

A1

REPLACE
KEYBOARD ASSE~BLY

.2

YES
REPLACE RPG

ASSEMBLY
.4

165IIIfC~/~1

Figure 6-7. Trouble Isolation Flowchart for HP 1650A/51A Keyboard
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5 CHART e

PERFORM
DISC DRIVE
SELF TEST

(PARAGRAPH 6-26)

REMOVE DISC
DRIVE CABLE. W3.
FROM DISC DRIVE

CHECk FOR
VOLTAGES AND SIGNALS

IN TABLE 6-4

SIGNALS
AND VOLrAGES

OK?

([5

NO

NO

YE5

HP 1650A/51A SERVICE

CHART 5

REPLACE
SYSTEM BOARD
ASSEMBLY, A1

REPLACE
CABLE ,wa

REPLACE
DISC DRIVE ASSEMBLY

A6

1&58J1Qt!U1l1ll17-ll7

Figure 6-8. Trouble IsolatIOn Flowchart for HP 1650A/51A DISC Drive
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CHART 0 CHART 6

PEfWORM
DATA ACQUISTION

SELF' TEST
(PARAORAPH 6-26)

PASS
SELF TEST?

YES

NO REPLACE S'1'STEM
BOARD ASSEMBLY

Al

VERIFy DATA
ACQUISITION

CONfIGURATION
AND CONNECTIONS

Figure 6-9. Trouble Isolation Flowchart for HP 1650A/51A Data AcqUisitio

CHART e CHART 7

PERFORM R5-Z32-e
SELf TEST

(PARAGRAPH 6-26)

PASS
SELF TEST?

YES

NO REPLACE SYSTEM
BOARD ASSEMBLY

Al

VERIFY R5-232-e
CONFIGURATION

OF
EXTERNAL EQUIPMENT

Figure 6-10 Trouble Isolation Flowchart for HP 1650A/51A RS-232-C
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CHART e

HP 1650A/51A SERViCE

CHART 8

PERFORM EXTERNAL
TRIGGER BNCS

SELF TEST
(PARAGRAPH 6-26)

YES

NO REAR PANEL
CABLES CONNECTED

TO SYSTEM
BOARD

YES

CONNECT
CABLES

REPLACE SYSTEM
BOARD ASSEMBLY

"
END

Figure 6·11. Trouble IsolatIOn Fiowchart for HP 1650Aj51A Trigger BNCs

NOTE

For troubleshooting Information for auxiliary power, refer 10 AUXiliary
Power Supply in this section.

6-f3



HP 1650A/51A SERVICE

6-15. Power Supply Vollages Check

1. Remove top cover from instrument.

2. Refer 10figures 6-12 and 6-13 for locations of power supply test points.

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

4. The power supply can be Isolated to check oufput volfages with the following steps.

a. Remove power cable from instrument.

b. Disconnect cable W2 from power supply as in figure 6-12.

c. Load +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.

16 +12V -12V -5.2V +3.5V +5 +5V ADJ COM /'

•

, ..

Figure 6-12 Location of Power Supply Assembly I Test Points
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20

•

~
'1,.

-
+12V -12V -S 2V +3.SV tSV tSV ADJ

-~

-'it' ...-
-rJ..~, - J~f~

Figure 6-13 Location of Power Supply Assembly /I Test Points

,

/
I

r-

Table 6-1 Power Supply Voltages

PIN SIGNAL PIN SIGNAL

I tS.1 V II -5.2 V
2 tS.1 V 12 GROUND
3 tS.1 V 13 +12 V
4 t5.1 V 14 GROUND
S GROUND 15 -12 V
5 GROUND 16 GROUND
7 GROUND 17 t12 V
8 GROUND 18 -S.2 V
9 t3.S V 19 tIS.S V

10 GROUND 20 GROUND
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6-16. CRT Monitor Signals Check

1. Remove top cover from Instrument.

2. Check W1 lor signals fisted in table 6-2. Refer to figure 6-14 lor 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 lor these signals.

Table 6-2. CRT Monitor Cable Pin Assignments

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION

1 +5 V 2 +12 V
3 GROUND 4 GROUND
5 +12 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 V

Table 6-3. HFB and HHB Truth Table

HFB HHB Video Output

0 0 Off
0 1 Half-bright
1 0 FUll-bright
1 1 FUll-bright
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,,,,

FIgure 6-14. CRT Momtor Cable, WI, and DIsc Drive Cable, W3, Locations
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6-17. Disc Drive Voltages Check

1. Remove top cover from mstrurnent.

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

3. Remove disc drive cable from disc drive.

4. Check drsc drive cable for voltages lisfed in fable 6-4 Refer to figure 6-1 for cable I

Table 6-4. Disc onve Cable Signals

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION

I CHANGE RESET (+5 V) 2 DISC CHANGE
3 +5 V 4 IN USE
5 +5 V 6 DRIVE SELECT3 (+5 V)
7 +5 V 8 INDEX
9 +5 V 10 DRIVE SELECTO

II +5 V 12 DRIVE SELECTI
13 GROUND 14 DRIVE SELECT2 (+5 V)
15 GROUND 16 MOTOR ON
17 GROUND 18 DIRECTION
19 GROUND 20 STEP
21 GROUND 22 WRITE DATA
23 GROUND 24 WRITE GATE
25 GROUND 26 TRACK 00
27 GROUND 28 WR ITE PROTECT
29 +12 V 30 READ DATA
31 +12 V 32 HEAD SELECT
33 +12 V 34 READY

The connector of the disc drive IS marked with an arrow at pin 34 of
connector. The end of disc anve cable 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 cover from Instrument.

2. Refer to power supply disassembly procedure In this section 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, reconnect power supply cables, and apply power to the instrument.

,,
\
I,
\
"

',\

Figure 6-15. HP 1650Aj51A Keyboard PositIOn for Trouble Isolation
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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 connector. The same signal IS on pins 3 and 9 through 13 only when a
key IS being pressed. Refer to table 6-5 for all signals gomg to and from the keyboard.

Table 6-5. Keyboard Cable Voltages and Signals

PIN SIGNAL PIN SIGNAL

I GROUNO 2 GROUNO
3 COLUMN DATA* 4 ~5 V
5 GROUNO 6 RPG2
7 RPGI 8 NC
9 COLUMN DATA* 10 COLUMN OATA'

11 COLUMN DATA* 12 COLUMN DATA*
13 COLUMN OATA* 14 250 Hz
IS 250 Hz 16 250 Hz
I 7 250 Hz 18 250 Hz
19 250 Hz 20 250 Hz

• Row scan signal of 250 Hz ;s on these pins only when a key In the
corresponding column is pressed.

7. To determine whether keypad or keyboard IS faulty when random key is not operting, short
key (with paper clip or screwdriver) and took for signal on appropriate pin

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

Table 6-6. RPG Connector Voltages

PIN VOLTAGE

I TTL Pulse*
2 GROUND
3 TTL Pul se*
4 NC
5 +5 V

* 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 1650A/51A. The self tests may
be invoked from any menu by pressing the fran t-panel I/O key. The pop-up I/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 trent-panel knob and then press SELECT.
Another pop-up menu will appear as in figure 6-16.

System cnnr rqur-at run

Analyzer I

HP1650/51 Self Tests

The HP16S~ o"lt te s t are toeeec from or s. The pr nces a
01 runnlnq ,,~1t' t e s t DESTI1.0YS the curnnl c1mt·lgur,tlon
nnd ue te Please put 10 n mestar- ui sc to run sett t es t

( eun Settlest) u .

FIgure 6-16. HP 1650A/51A Self Tesfs Pop-up Menu

NOTE

ThIS IS the Inttlal menu of the self-tests which Informs that alf current con
fIgurations and data In the logic anaiyzer wtll be destroyed when the self
tests are implemented. Because the self tests are contained on the operating
system disc, the operating svstem dISC (or a copy of It) must be inserted
into into the diSC ouve before continuing.
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2. Insert operating system disc (or copy of It) Into disc dnve.

3. Move cursor to Run Seillest or Slart Self Test with front-panel knob and press SELECT.
After loading the self tests. the HP 1650A/51A Sell Tests menu will be displayed as in figure
6-17.

NOTE

A message will appear on-screen indicatIng the HP 1650A/51A IS loading the
test system tue before the menu IS displayed.

HP16501t/51F1 Self Tests (~

UrI t esrco
JII t e" tEd

UII t e ': t ed

UII t c tell

LinI e, t eo

Unt es t eu
UnIe, t eu

ne te ccqur s i t rcn
R5-~:~-C

E,terna'i rrr qqer snc •
I' euocero
PHn

P0I1

Cycle through t es t s

FIgure 6-17. HP 1650A Self Tests Menu

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

NOTE

Operating system dISC (or copy of It) must be In disc drive for reloading af
ter extended self tests.
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6·20. Data Acquisition Self Test

1. In HP 1650A/51A Self Tests menu, move cursor to Data Acquisition and press SELECT.
Menu and description Will be displayed as in figure 6-18.

HPl6S0AJSIA Self Juts

verr r i es the r unc t r uneli tu of

~elJ etemeut s 01 the Internol

e cqu i s r t r cn 'y,l.enl

IJ It es
UrI! ec

IJII te:

1J11t.",

unte
unte i

untee

Datil AcqU1S.1{ion SI!I f Test

Pod 1
Pod ~

Pod
Pad ..J
Pod '5

( SIngle test )

r-um r ertur e s

(~I!JJl'htiYe test)

Figure 6-18 Data Acquisition Self Test PO{rup Menu

2. Move cursor to Singte test or Repetitive lest and press SELECT.

3" If running repetitive test, press front-panel STOP key to end test The number of run'S and
failures will be displayed In the menu as in figure 6-19_

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

HP1650Ri5Hl Self Tests

Datil Acquisition setr Test

n
o

( eeoet i t.rve te~t)

ur.r-r
unt e s
Un t~ 0

Pe : .e

F~, :e

r e.ite

veri r ie c Hie tunrtr onetrtu III

~ey elemenl.> uf UI~ Interne I

ec qursrt.i on sqstem

Pod I
Pol! .2
Pod,
Pill! .j

Pill! S

( smqte test )

run 111111lre,
5 n

n

Figure 6-19. Runs and Failures 01 Repeuuve Data AcqUlsJlJon 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. Menu and
description will be displayed as in figure 6-20.

HPlflSllRfS1A Self Tests

115-211-( Self res t ~

verrt i e s t he t unc.tionert.t q or
the PS-2::;~-( dr rver ~nd r cn ti nu it q
IIf tne PS-::''.'::'--C oete petha
Connect the PS-:232-ClollpbMd
conuector to the 1<5-232-[ port
before beginning uu : te s t

UII1 e

U~ t E

UrI! &S

Utit s r

Uri teo

UnIe,

un T es In t er ne l I DOp b~c~

e-rernet loop b~c'

( Single test )

run; r er l ur au
[J 11

u

( eenet Lt.rve test)

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

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

NOTE

RS·232-C loopbacA connector IS an accessor v supplied witt: the HP
1650A/51A.

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

4. If running repelitive test, press front-panel STOP key to end test. The number 01 runs and
failures will be displayed In the menu

5. To return to HP 1650A/51A Setf 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 Sell 'reate menu. move cursor 10 EKlemal T~gger BNCs and press
SELECT. Menu and description will be displayed as in figure 6-21

HPHi:lOn/51A Self Tests

Uri te e

Uri If,

UII1.IO_

UTI!.e

unte:
UI' t ee

UI' t es

re ter-ne t Trigger 8flC" Splf Test ~
verir i e s HIe runtt ionet itq 01 the
E~tern~l trigger rnpu t end output
E1IK~ on the r e er- pene]

r onne c t e BIJ[ cebt e trom the output
BlIC to the IIIPllt BI'j[ be r or e beginning
this tHI

s -terne t rrr qqer EiW:;

( Single lest I ( eene t i trve tesl)

figure 6-21 External Trigger BNCs Pop-up Menu

2. Connecl rear-panel BNC connectors to each other wrth a BNC cable.

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

4. II running repelitive test, press front-panel STOP key 10 end test. The number 01 runs and
failures will be displayed 10 the menu.

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

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

HPI6S0R Self Tests

[eyboanl Self Test

Un teo

un re s veritie s the t eu clc aur-es eno

Unte" '·nob o per-et run ~n tne front.

Unl'.es pon~l oY'l.em

un te s

un leo
Un te ,

Figure 6-22 Keyboard Self Test Pop-up Menu

2. Move cursor to Execute and press SELECT.

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

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

5. To return 10 HP 1650A/51A Self Tests menu. move cursor to Done and press SELECT
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6-24. RAM Self Test

1. In HP 1650Aj51A Sell Tests menu, move cursor to RAM and press SELECT. Menu and de.
scription will be displayed as In figure 6-23.

HP1650H/SHI Self Tests

RAM SeT r Test ~

Uut es verrr ies the oper-etrun 01 ey;:tem
unt e s PAM lind or spt eq Pfltl

runs r eirur es

(l1:epetihve test)( Slngle test )

tjnt e s

unt.ee

unt e s

un te s

"'''L==~__-===~

Figure 6-23 RAM Self Test Pop·up Menu

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

3. If running repetitive test, press front-panel STOP key to end test. The number of runs and
failures Will be displayed as In figure 6-24.

4. To return to HP 1650Aj51A Self Tests menu, move cursor to Done and press SELECT.

HPlfiSORISIA Self Tests

RAM Self Test ~

r eeae Verifies the oper at ron 01 sus t era
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( eene tr.t tve test)

?FlM te s t
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Uut I!,
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PB, ee

'''''L===-__-===J
Figure 6-24. Runs and Faliures of RepetitIVe RAM Self Test
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6-25. ROM Self Test

1. In HP 1650Aj51A Self Tests menu. move cursor 10 ROM and press SELECT. Menu and de
scription will be disptayed as In figure 6-25.

HP16SI)A/SIR self Tests

~D" Self Test ~

unt e: ver i r ie s t~e oper-etioe 01 sust em gm
UII t ee

Uti t eo
Unt es
Un t.es

Un te 0

UII t.ee
t Si.ngle test 1

run; r errur es

(repetitive test)

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

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

3. If running repetitive lest, press fronl·panel STOP Iley to end test. The number of runs and
failures W'II be drsptayed as m figure 6-26.

4. To return to HP 1650Aj51A Self Tests menu, move cursor to Done and press SELECT.

HP1G~()A/~IA Self Tests

110M set f Test ~)

p~=;e verr r ies the oper eucn 01 sus ten POM
unte e

Unles

unt es
P~;,e

r ette
( Single test ,

runs 10 L·Iur e a

( eeee n ttve tl!'il)

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

1. In HP 1650Aj51A Sell Tests menu, move cursor to Disc Drive and press SELECT.. Menu and
description will be displayed as In figure 6-27.

HPI6S(JA/SlR Self Tests

Disc Drive Self Test
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runs f erlur-e a

u

Figure 6-27. Disc Drive Self 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 to end test The number ot runs and
lallures will be displayed as In figure 6-28.

4. To return to HP 1650Aj51A Sell Tests menu, move cursor to Done and press SELECT,

HP165UAi51R 'ielf resw
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UII t e
uute
Pe5~"

p~S""

r e.it e

DISC te s t

( single test ) (l!~peliUve lest)

Figure 6-28. Runs and Failures of RepelWve DISC DrIVe Self Test
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6-27. Cycle Through Tests

1. In HP 1650Aj51A Self 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 Acquisition Self Test
RAM Self Test
ROM Self Test
Disc Drive Self Test

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

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

4. Press SELECT to return to HP 1650Aj51A 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 fhe confinuous test will be displayed on fhe RAM Self Test
menu as in previous figure 6-20

6. Press SELECT to return to HP 1650Aj51A 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 Sell Test
menu as In previous figure 6-23.

8. Press SELECT to return to HP 1650Aj51A 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 will be displayed on the
Disc Drive Self Test menu as in previous figure 6-27.

10. Press SELECT to return to HP 1650Aj51A Self Tests menu.
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6-28. AUXILIARY POWER SUPPLY

The HP 1650Aj51A provides + 5 V through the probe cables for use with preprocessors. When
the probe cables are connected 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 10 the pods. To check the supply volt
age to the preprocessor interface. use the following steps.

1. Ground negative lead of voltmeter to rear pane' and check tor +5 V at either pin 1 Dr 39 with
positive lead.

+5V -391
40

_____-JnL _

Figure 6-29. HP 1650A/51A Probe Cable Connector

2. If +5V is not at probe cable connector contrnue with the following steps.

a. Remove HP 1650Aj51 A power cable.

b. Remove all attached pod cables from rear panel.

c. Remove the four lop and the four bottom screws from the rear panel.

d. Pull rear panel out far enough for power switch(line filter module to clear the inner
panel of the instrument.

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

f. Check tuse for continuity and replace if necessary.

g. If fuse IS good, replace System Board Assembly. Refer to disassembly procedure
in trus section.

3. It + 5 V is present at probe end, the problem must be with the preprocessor Interface.
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, lrom System Board Assembly,
A1.

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

NOTE

When reconnecting cables ensure the Input/output trigger cables are connec
ted to the correct rear-panel BNGs.

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

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. Disconnect power cable.

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

3. Remove top cover.

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

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

6. Slide disc drive through front panel of instrument cabinet.

7. Replace disc drive by reversing this procedure.

6·32. Removal and Replacement of CRT Monitor Assembly

1. Dlsconnecl 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.. 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
momentarily touch screwdriver to metal clip of post accelerator lead.

[~~~T~ONJ
Discharge the post accelerator lead to a grounding lug only. Components
will be damaged if the post accelerator IS discharged to other areas.

NOTE

The CRT may charge up by itself even while disconnected. Discharge the
CRT before handling by shorting the post accelerator terminal of the CRT to
the ground lug with a jumper lead.

5. Disconnect post accelerator lead from CRT by firmly squeezing rubber cap until metal clip
disengages from CRT.

6. Detach Intensity cable assembly from sweep board.

7. Detach sweep cable assembly, Wt, from sweep board and CRT Monitor Assembly cables
from CRT and sweep board.
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8. Slide sweep board up and out of cabinet slot.

NOTE

When installing sweep board, it may be necessary to press on center of the
outer shleid of sweep board to allow the board to clear cabinet support rib.

9. Carefully place Instrument in front-panel-down posilion.

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

NOTE

When installIng CRT, make certain that CRT yoke is properly aligned. THE
GROUND BRACKET MUST BE INSTALLED BEFORE THE CRT.

11. To lnstall CRT Monitor Assembly, reverse this procedure.

NOTE

After replacement of CRT Monitor Assembty, perform the CRT adjustment
procedures detat/ed In eecuon 4 of ttue 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 01 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 corners of
the instrument cabinet by pulling retainers up and out.

8 Slide power supply out through side of instrument cabinet.

9. To install power supply, reverse this procedure.

NOTE

When installing the power supply, make cenem power supply connector Is
directed to ouisiae.
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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, from System Board Assembly,

5. Detach AC line supply cable, W5, from power'supply.

6. Remove pod cables from System Board Assembly through rear panel.

NOTE

When connecting cables, be sure Input/output cables are connected
to the correct rear-panel BNG.

7. Detach input/output trigger cables, MP14W1 and MP14W2, from System Board Assembly,

8. Remove rear panel by removing the eight screws securing rear panel to Instrument panel.

9. Remove fan by removing the four screws securing It to cabmet.

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 oirectea toward center of rear panel for connection to System
Assembly Board

6-35. Removal and Replacement of Keyboard Assembly

1. Disconnecl 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.. Remove the four screws securing Keyboard Assembly to front of Instrument cabinet.

5. The keyboard assembly, keypad, housing, label overlay, RPG and knob will come off front
panel as one unit.

6. Disconnect RPG cable tram keyboard assembly.

7. Leave keyboard spacer In place between key board and front panel.

8. Replace keyboard assembly by revarsmq this procedure
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