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General
Operation

General
Warnings and
Cautions

Warning w
Caution w,

Safety Considerations

This is a Safety Class I instrument (provided with terminal for protective earthing). BEFORE
APPLYING POWER verify that the power transformer primary is matched to the available line
voltage, the correct fuse is installed, and Safety Precautions are taken (see the following warnings).
In addition, note the instrument’s external markings which are described under "Safety Symbols.”

e BEFORE SWITCHING ON THE INSTRUMENT, the protective earth terminal of the
instrument must be connected to the protective conductor of the (mains) powercord. 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
protective conductor (grounding). Grounding one conductor of a two-conductor outlet is not
sufficient protection.

®  Servicing instructions are for use by service-trained personnel. To avoid dangerous electric shock,
do not perform any servicing unless qualified to do so.

e 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.

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

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

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

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

e Do not install substitute parts or perform any unauthorized modification to the instrument.

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

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

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

Safety Symbols

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

Indicates Hazardous Voltages

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

The WARNING sign denotes a hazard. It 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.

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




Printing History
.

New editions are complete revisions of the manual. Update packages, which are
issued between editions, contain additional and replacement pages to be merged
into the manual by the customer. The dates on the title page change only when a
new edition is published.

A software and/or firmware code may be printed before the date; this indicates the
version level of the software and/or firmware of this product at the time of the
manual or update was issued. Many product updates and fixes do not require
manual changes and, conversely, manual corrections may be done without
accompanying product changes. Therefore, do not expect a one to one
correspondence between product updates and manual updates.
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General Information 1
[

Introduction This Service Manual explains how to test, adjust, and service the Hewlett-Packard
1652B/1653B Logic Analyzer. This manual is divided into six sections:

e 1- General Information.

e 2 - Installation.

e 3 - Performance Tests.

e 4 - Adjustments and Calibration.
e 5-Replaceable Parts.

e 6-Service.
For easier access, the Service section is presented in four sub-sections:

e 6A - Theory of Operation.
e 6B - Self Tests.
e 6C - Troubleshooting.

e 6D - Assembly Removal and Replacement.

Information for operating, programming, and interfacing the HP 1652B/1653B is
contained in the HP 1652B/1653B Operating and Programming manual set
supplied with each instrument.

Section 1, "General Information," includes a description of the HP 1652B/1653B
logic analyzer, including its specifications, options, available accessories, and
recommended test equipment for maintaining the instrument.

Listed on the title page of this manual is a microfiche part number. This number
can be used to order 4 by 6- inch microfilm transparencies of the manual. Each
microfiche contains up to 96 photo-duplicates of the manual pages. The
microfiche package also includes the latest Manual Changes supplement and
pertinent Service Notes.

HP 1652B/1653B General Information
Service Manual 1-1



Instruments
Covered by this
Manual

The instrument serial number is located on the rear panel. Hewlett-Packard uses a
two part serial number consisting of a four-digit prefix and a five-digit suffix
separated by a letter (for example, 0000A00000). The prefix is the same for all
identical instruments and changes only when a modification is made that affects
parts compatibility. The suffix is assigned and is different for each instrument.
This manual applies directly to instruments with the serial prefix shown on the title

page.

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

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

Safety
Considerations

General Information
1-2

This product is a Safety Class 1 instrument (provided with a protective earth
terminal). Review the instrument and manual for safety markings and instructions
before you begin operating this instrument. Specific warnings, cautions, and
instructions are placed wherever applicable throughout the manual. These
precautions must be observed during all phases of operation, service, and repair of
the instrument. Failure to comply with these precautions, or with specific warnings
elsewhere in this manual, violates safety standards of design, manufacture, and
intended use of this instrument.

Hewlett-Packard assumes no liability for the customer’s failure to comply with
these safety requirements.

HP 1652B/1653B
Service Manual



Product
Description

HP 1652B/1653B
Service Manual

The HP 1652B/1653B logic analyzers are general purpose instruments featuring

measurement capabilities in all three domains of interest to the digital system

designer: Analog, Timing, and State. Each of these domains is available to the

user separately or in an interactive combination.

The HP 1652B includes an 80-channel, 35 MHz state, 100 MHz timing logic
analyzer, selectable in 16 channel groupings with a 2-channel, 100 MHz, 400

Msample/s digitizing oscilloscope. The HP 1653B includes an 32-channel, 25 MHz
state, 100 MHz timing logic analyzer, also selectable in 16 channel groupings with a
2-channel, 100 MHz, 400 Msample/s digitizing oscilloscope. Both analyzers can be

configured as two independent state analyzers or one state and one timing
analyzer. Two channels of oscilloscope measurement can be added to any

configuration. Some of the main features of the analyzer include the following:

e Simultaneous state/state, or simultaneous state/timing analysis.

e Time interval; number of states; pattern search; minimum, maximum, and

average time interval statistics.

o Transitional timing to store data only when there is a transition.

e Clock qualifiers, storage qualification, time and number of state tagging, and

prestore.

o Small lightweight probing.

Some of the main features of the digitizing oscilloscope include the following:

e 2 channels of 400 Msamples/s digitizing for 100 MHz bandwidth single-shot

analysis.

e 2k memory depth

e Automatic pulse parameters which display time between markers, acquires

until capturing specified time between markers, and performs statistical
analysis on time between markers.

e Arming by either analyzer or BNC input.
e 60 mV through 40 V full screen resolution.

e Lightweight miniprobes.

General Information
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Other main features of the HP 1652B/1653B include the following:

e A user interface consisting of a panel keyboard with a Rotary Pulse Generator
(RPG) knob.

e Nine-inch white phosphor, high resolution monitor.
e 3.5-inch floppy disk drive.

e HP-IB and RS-232C interfaces for hardcopy output to a printer or controller

interface.
I
Accessories The following accessories are supplied with the HP 1652B/1653B Logic Analyzer:
Supplied

General Information
1-4

e Woven probe cable (HP part number 01650-61607) with a 40-pin connector on
each side, 17 signal lines, 18 return lines, 2 chassis ground lines, and 2 power
lines. Each power line supplies + 5 volts for preprocessor power. Each cable
supplies 600 milliamperes with a maximum power available from the
HP 1652B/1653B of 2 amperes. Five probe cables are supplied with the
HP 1652B and two are supplied with the HP 1653B.

e Probe Tip Assemblies (HP part number 01650-61608) that provide 16 data
channels, 1 clock channel, and 1 ground lead per pod assembly. The probe
input specifications are listed in the Logic Analyzer Specifications of this
section. Five Probe Tip Assemblies are supplied with the HP 1652B and two
are supplied with the HP 1653B.

e Grabbers for the probe tip assemblies are supplied in packages of 20 (HP part
number 5959-0288). One-hundred grabbers (5 packages) are supplied with
the HP 1652B and 40 grabbers (2 packages) are supplied with the HP 1653B.

e Two HP 10430A 10:1, 1 M, 6.5 pF, 1 m mini-probes.

e Two right angle BNC adapters (HP part number 1250-0076).

e One BNC-to-mini probe adapter (HP part number 1250-1454).

e One Operating System Disk.

e One Performance Verification Disk.

e One 2.3 meter (7.5 feet) Power Cord (see section 2, "Installation,” for the
available power cords).

e One Operating and Reference Manual Set.
e One Programming Reference Manual.
e One Service Manual.

e One RS-232C Loopback Connector.

HP 1652B/1653B
Service Manual
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The following accessories are available for the HP 1652B/1653B Logic Analyzer:

e Termination Adapter (HP part number 01650-63201).

e HP Model 10269C General Purpose Probe Interface to connect the logic
analyzer directly to microprocessor preprocessors.

e Preprocessors for specific microprocessors and bus systems (for more
information see your Hewlett-Packard Sales/Service Offices).

e 10:1,100:1, 10 M, 10 pf resistive divider probe set, 1.5 m (HP 10020A).
e BNC to BNC cable, 1.2 m (HP 10503A).
e 24-pin IC test clip (HP 10211A).
e BNC-to-BNC ac coupling capacitor (HP 10240B).
10:1 Probes:
e 1MQ, 7.5 pF miniprobe, 1 m (HP 10435A).
e 1MQ, 10 pF miniprobe, 2 m (HP 10433A).
1:1 Probes:
e 36 pF miniprobe, 1 m (HP 10438A).
e 62 pF miniprobe, 2 m (HP 10439A).
e 50 Q miniprobe, 2 m (HP 10437A).
100:1 Probes:
e 10 MQ, 2.5 pF miniprobe, 2 m (HP 10440A).

e Soft Carrying Case (HP part number 1540-1066).
e HP Model 1008A Option 006 Testmobile.
e HP Model 92192A 3.5-inch Microfloppy Disks (box of ten).

e Rackmount Kit (HP part number 5061-6175).

General Information
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Logic Analyzer The following specifications are the performance standards or limits against which
Specification s the HP 1652B/1653B logic analyzer is tested.
Probes Minimum Swing: 600 mV peak-to-peak.
Threshold Accuracy: YVoltage Range Accuracy
-20Vto +2.0V * 150 mV
9.9V to-2.1V + 300 mV
+2.1Vto +9.9V *+ 300 mV
State Mode  Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on the
glie p
HP 1653B). With time or state counting, minimum time between states is 60 ns
(16.67 MHz). Both mixed and demultiplexed clocking use master-slave clock
timing. The master clock must follow the slave clock by at least 10 ns and precede
the next slave clock by =50 ns.
Clock Pulse Width: =10 ns at threshold.
Setup Time: Data must be present prior to the clock transition, 210 ns.
Hold Time: Data must be present after the rising clock transition, 0 ns.
Data must be present after the falling clock transition, 0 ns (HP 1653B). Data
must be present after the falling L clock transition, 0 ns (HP 1652B). Data must be
present after the falling J, K, M, and N clock transition, 1 ns (HP 1652B).
Timing Mode  Minimum Detectable Glitch: 5 ns wide at the threshold.
|
LOQ ic Analyzer The following operating characteristics are not specifications, but are typical
Operating operating characteristics for the HP 1652B/1653B logic analyzer. These
. . characteristics are included as additional information for the user.
Characteristics
Probes Input RC: 100 KQ = 2% shunted by approximately 8 pF at the probe tip.

HP 1652B/1653B
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Dynamic Range: =+ 10 volts about the threshold.

TTL Threshold Preset: + 1.6 volts.

ECL Threshold Preset: -1.3 volts.

Threshold Range: -9.9 to + 9.9 volts in 0.1 volt increments.

Threshold Setting: Threshold levels may be defined for pods 1 and 2 individually
(HP 1653B). Threshold levels may be defined for pods 1, 2, and 3 on an individual
basis and one threshold may be defined for pods 4 and 5 (HP 1652B).

General Information
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Measurement
Configurations

State Analysis

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

Maximum Voltage: + 40 volts peak.
Maximum Power Available Through Cables: 600 mA at 5V per cable; 2 amp @

5V per HP 1652B/1653B.

Analyzer Configurations:

Analyzer 1 Analyzer 2
Timing Off

Off Timing
State Off

Off State
Timing State

State Timing
State State

Off Off

Channel Assignment: Each group of 16 channels (a pod) can be assigned to
Analyzer 1, Analyzer 2, or remain unassigned. The HP 1652B contains 5 pods; the
HP 1653B contains 2 pods.

Memory
Data Acquisition: 1024 samples/channel.
Trace Specification

Clocks: Five clocks (HP 1652B) or two clocks (HP 1653B) 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. The clock edge is selectable as positive, negative, or both edges for
each clock.

Clock Qualifier: The high or low level of four ORed clocks (HP 1652B) or one
clock (HP1653B) 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 state analyzers are on.

Range Recognizers: Recognizes data which is numerically between or on two
specified patterns (ANDed combination of zeros and/or ones). 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.

HP 1652B/1653B
Service Manual
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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 level.

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

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

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

Prestore: Stores two qualified states that precede states that are stored.

Tagging

State Tagging: Counts the number of qualified states between each stored state.
A 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 to the trigger. Maximum time between states is 48 hours.

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

Symbols
Pattern Symbols: A mnemonic can be defined for the specific bit pattern of a

label. When the data display is SYMBOL, a mnemonic is displayed where the bit
pattern occurs. Bit patterns can include zeros, ones, and don’t cares.

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

Number of Pattern and Range Symbols: 200 per HP 1652B/1653B.

Symbols can be down-loaded over RS-232C and HP-IB.

General Information
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State Compare Mode

This mode performs a post-processing bit-by-bit comparison of the acquired state
data and the compare data image.

Compare Image: This is created by copying a state acquisition into the compare
image buffer. It allows editing of any bit in the compare image to a zero, one, or

don’t care.

Compare Image Boundaries: Each channel (column) in the compare image can
be enabled or disabled via bit masks in the compare image. Upper and lower
ranges of states (rows) in the compare image can be specified. Any data bits that
do not fall within the enabled channels and the specified range are not compared.

Stop Measurement: Repetitive acquisitions may be halted when the comparison
between the current state acquisition and the current compare image is equal or
not equal.

Displays: Compare Listing display shows the compare image and bit masks. The
Difference Listing display highlights differences between the current state
acquisition and the current compare image.

State X-Y Chart Display

This function plots the value of the specified label on the y-axis versus states or
another label on the x-axis. Both axes can be scaled by the user.

Markers: The markers are correlated to state listing, state compare, and state
waveform displays. They are available as pattern, time, or statistics (with time
counting on), and states (with state counting on).

Accumulate: Chart display is not erased between successive acquisitions.

State Waveform Display

This function displays a state acquisition in a waveform format.

States/div: 1 to 104 states.

Delay: -1023 to 1024 states.

Accumulate: The waveform display is not erased between successive acquisitions.

Overlay Mode: Multiple channels can be displayed on one waveform display line.
The primary use is to view a summary of bus activity.

Maximum Number of Displayed Waveforms: 24.

HP 1652B/1653B
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Markers: The markers are correlated to state listing, state compare, and X-Y
chart displays. The markers can be used for pattern, time, or statistics (with time
counting on), and states (with state counting on).

Timing Transitional Timing Mode

Analysis

A sample is stored in acquisition memory only when the data changes. A time tag
stored with each sample allows reconstruction of a waveform display. Time
covered by a full memory acquisition varies with the number of pattern changes in
the data.
Sample Period: 10 ns.
Maximum Time Covered By Data: 5,000 seconds.
Minimum Time Covered by Data: 10.24 us.
Glitch Capture Mode
Data sample and glitch information is stored every sample period.
Sample Period: 20 ns to 50 ms in a 1-2-5 sequence dependent on seconds/division
and delay settings.
Memory Depth: 512 samples/channel.
Time Covered by Data: Sample period X 512.
Waveform Display
Sec/div: 10 ns to 100 s; 0.01% resolution.
Screen Delay: -2500 s to 2500 s. The presence of data is dependent on the number
of transitions in data between the trigger and trigger plus delay (transitional
timing).
Accumulate: The waveform display is not erased between successive acquisitions.
Hardware Delay: +(20 ns to 10 ms).
Overlay Mode: Multiple channels can be displayed on one waveform display line.
The primary use is to view a summary of bus activity.
Maximum Number Of Displayed Waveforms: 24.
Time Interval Accuracy
Channel to Channel Skew: 4 ns typical.

HP 1652B/1653B General information
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and Display
Functions
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Sample Period Accuracy: 0.01% of sample period.

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

Trigger Specification

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

Greater Than Duration: Minimum 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 for at least 20 ns. Accuracy
is +20 ns to -0 ns. Trigger occurs at the end of the pattern.

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

Autoscale (Timing Analyzer Only)

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

Acquisition Specifications

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

Trace Mode: Single mode acquires data once per trace specification. Repetitive
mode repeats single mode acquisitions until stop is pressed or until the 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 up to a six character name. Upto 20
labels in each analyzer may be assigned with up to 32 channels per label. The
primary use is for naming groups of channels such as address, data, and control
busses.

HP 1652B/1653B
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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: The trigger is displayed as a vertical dashed line in the timing waveform
display and as line 0 in the state listing display.

Marker Functions

Time Interval: The X and 0 markers measure the time 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 (time tagging on).

Delta 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 before or after trigger, or after the beginning of data. The 0
marker can also find the nth occurrence of a pattern before or after the X marker.

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

Run/Stop Functions
Run: Starts the acquisition of data in a specified trace mode.

Stop: In single trace mode or the first run of a repetitive acquisition, STOP halts
the acquisition and displays the current acquisition data. For subsequent runs in
repetitive mode, STOP halts the acquisition of data and does not change current
display.

Data Display/Entry

Display Modes: State listing; 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: Pattern readout of timing waveforms at X or O marker.

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only), and
User-defined symbols.

General Information
1-13



Oscilloscope The following specifications are the performance standards or limits against which
S pecifications the oscilloscope in the HP 1652B/1653B is tested.
Vertical Bandwidth (-3 dB): dcto 100 MHz (single shot).
DC Gain Accuracy: + 3% of full scale.
DC Offset Accuracy: * (2mV + 2% of the channel offset + 2.5% of full scale).
Voltage Measurement Accuracy (DC): (Gain accuracy + ADC resolution +
Offset accuracy).
Horizontal Time Interval Measurement Accuracy: (2% X s/div + 0.01% X delta-t +
500 ps).
Trigger Sensitivity: 10% of full screen.
I
Oscillosco pe The following operating characteristics are not specifications, but are typical
Operatin operating characteristics for the oscilloscope in the HP 1652B/1653B. These are
P g . included as additional information for the user.
Characteristics
Vertical Transition Time (10% to 90%): < 3.5 ns.
(at BNC)

HP 1652B/1653B
Service Manual

Number of Channels: 2.

Vertical Sensitivity Range: 15 mV/div to 10 V/div (1:1 probe).
Vertical Sensitivity Resolution: Adjustable 2 digit resolution.
Maximum Sample Rate: 400 MSamples/second.
Analog-to-Digital Conversion: 6 bit real-time.
Analog-to-Digital Resolution: *+1.6% of full scale.

Waveform Record Length: 2048 points.

Input R: 1MQ * 1% or 50 Q * 1%.

Input C: Approximately 7 pF.

Input Coupling: dc.

General Information
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Maximum Safe Input Veltage:

1 MQ input + 250 V [dc + peak ac (<10 kHz)]

50 Q input +5VRMS

DC Offset Range (1:1 Probe):

Vertical Sensitivity Available Offset
<50 mV/div 20V
100 mV/div - 200 mV/div =10V
500 mV/div - 1 V/div +50V
=2 V/div +125V

+5 V max if input impedance is at 50 €.

DC Offset Resolution (1:1 Probe):

Vertical Sensitivity Resolution
<50 mV/div 200 pV
100 mV/div - 200 mV/div 1mV
500 mV/div - 1 V/div 5mV
22 V/div 25 mV or 4 digits of
resolution, whichever
is greater

Probe Factors: Any integer ratio from 1:1 to 1000:1.

Channel Isolation: 40 dB: dc to 50 MHz.

30 dB: 50 MHz to 100 MHz (with channels at equal sensitivity).

Horizontal Timebase Range: 5 ns/divto 5 s/div.

Timebase Resolution:

Time/Division Setting Resolution
t <10 ns/div 100 ps
t=10 ns/div adjustable with
3-digit resolution
Delay Pre-trigger Range:
Time/Division Setting Delay
5 ns < s/div < 500 ns 5 X (sec/div)
500ns < s/div<5s 25us

General Information
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Delay Post-trigger Range:

Time/Division Setting Available Delay
25 ms - 5 s/div 40 X (s/div)
100 us - 25 ms/div 1s
5 ns - 100 us/div 10,000 X (s/div)

Trigger Triggering on either input channel, rising or falling edge.
Trigger Level Range: dc Offset +5 divisions.

Trigger Level Resolution (1:1 Probe):

Trigger Level Resolution
<50 mV/div 400 uV
100 mV/ div - 200 mV/div 2mV
500 mV/div - 1 V/div 10mV
=2 V/div 50 mV

Arming: Armed by the Run key, external BNC low input, or by Analyzer 1 or 2.
Trigger Modes

Immediate; Triggers immediately after the arming condition is met.

Edge: Triggers on the rising or falling edge from channel 1 or 2.

Auto-Trigger: Self-triggers if no trigger condition is found within approximately 1
second after arming,

Trigger Out: Arms Analyzer 1 or 2, or triggers the rear panel BNC.

Waveform  Display Formats: 1 to 8 oscilloscope waveforms can be displayed.
Display
Display Resolution: 500 points horizontally, 240 points vertically.
Display Modes

Normal: New acquisitions replace old acquisitions on screen.

Accumulate: New acquisitions are added to the screen and displayed with the
previous acquisitions until a parameter is changed and a new acquisition is made.

Average: New acquisitions are averaged with older acquisitions and displayed.
The maximum number of averages is 256.

HP 1652B/1653B General Information
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Measurement
Aids

General Information
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Overlay: Channels 1 and 2 can be overlayed in the same display area.

Connect-the-dots: Provides a display of the sample points which are connected by
straight lines.

Waveform Reconstruction: A reconstruction filter fills in the missing data points
when the timebase is set to <100 ns/division or when the timebase setting is
reduced to a point where there are fewer than 500 data samples on the screen.

Waveform Math: Display capability of A-B, B-A, and A + B functions is provided.

Mixed Mode: Oscilloscope plus logic analyzer displays on the same screen.

Time Markers: Two vertical markers labeled X and O. Voltage levels are
displayed for each marker. Time interval measurements can be made between any
two events.

Automatic Search: Searches for a specified absolute or percentage voltage level at
a positive or negative edge with count adjustable from 1 to 1024.

Auto Search Statistics: Displays mean, maximum, and minimum values for
elapsed time from X to O markers for multiple runs. The number of valid runs
and total number of runs are also displayed.

Trigger Level Marker: A horizontal trigger level marker is displayed in the
Trace/Trigger menu only.

Automatic Measurements: The following pulse parameter measurements can be
performed automatically:

Frequency
Period

Vp-p

Rise time

Fall time
Preshoot
Overshoot

+ pulse width
- pulse width

Grid: Selectable (On/Off).
Setup Aids

Autoscale: Automatically sets the vertical and horizontal ranges, offset, and
trigger levels to display the input signals. This requires an amplitude above 10 mV
peak, and a frequency between 50 Hz and 100 MHz.

HP 1652B/1653B
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Preset: Scales the vertical range, offset, and trigger level to predetermined values
for displaying ECL or TTL waveforms.

Preset _ VerticalRange = Offset = Trigger Level

TTL* 15V 25V 1.60 V
ECL* 500 mV -13V -13V

* Values when Probe = 10:1.

Calibration: Offset, attenuation, gain, trigger level, delay, and set to defaults.

Probe Compensation Source: The external BNC supplies a square wave signal of
approximately -400 mV to -900 mV at approximately 1.25 kHz.

Interactive
Measurements

Acquisition  Oscilloscope, timing, and state can occur simultaneously or in series.

Mixed Timing channels and oscilloscope channels can be displayed on the same screen.
Displays Multiple state machine listings can be displayed with time tags on the same screen.
Timing channels can be displayed with a state listing with Time Tags turned on.
State listings with time tags, timing channels, and oscilloscope channels can be
displayed on the same screen.

Time  All modules are time correlated with the exception of when the oscilloscope is
Correlation being armed by the logic analyzer, and when the oscilloscope is not in trigger
immediate mode.

Time Interval  Equals the sum of channel to channel time interval accuracies of each machine
Accuracy used for a measurement.
between
Modules

General The following general characteristics for the HP 1652B/1653B include the
Characteristics environment operating conditions, shipping weights, and instrument dimensions.

Operating Temperature

Environment
Instrument: Operating: 0°C to +55°C (32°F to + 131°F).
Non-operating: -40°C to +70°C (-40°F to + 158°F).

Probes and Cables: 0°C to 65°C (+32°F to + 149°F).
Disk Media: 10°C to 50°C (+50°F to + 149°F).

HP 1652B/1653B General Information
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Humidity

Instrument: Operating: Up to 95% relative humidity (non-condensing) at
+40°C (+104°F).
Non-operating: Up to 90% relative humidity at +65°C
(+149°F).

Disk Media: 8% to 80% relative humidity at +40°C (+104°F).
Altitude

Operating: Up to 4600 meters (15,000 ft).
Non-operating: Up to 15,300 meters (50,000 ft).

Vibration

Operating: Random vibration 5 to 500 Hz, 10 minutes per axis, 0.3 g (rms)
Non-operating: Random vibration 5 to 500 Hz, 10 minutes per axis, 2.41 g (rms);
Resonant search 5 to 500 Hz swept sine, 1 Octave/minute sweep rate, 0.75 g
(0-peak), 5 minute resonant dwell at 4 resonances per axis.

Power
Requirements 115/230 Vac, -25% to + 15%, 48 to 66 Hz, 200 W max.

. N
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Weight  10.0 kg (22 Ibs) net weight; 18.6 kg (41 Ibs) shipping weight.

Dimensions  Refer to the outline drawing below.

{ . NOTES
| P 1 Dimensions are for general information only.
B If dimensions ore required for building special
| ] enclosures, contact your HP field engineer.
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Figure 1-1. HP 1652B/1653B Dimensions
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Recommended
Test Equipment

Table 1-1 lists the test equipment required to test performance, make adjustments,
and troubleshoot the HP 1652B/1653B Logic Analyzer. The table includes the
critical specifications of the test equipment and lists each procedure in which the
equipment is required. Other equipment may be substituted if it meets or exceeds
the critical specifications listed in the table.

Table 1-1. Recommended Test Equipment

Recommended

Instrument Critical Specifications Model Use*
Oscilloscope dual channel HP 54502A P

dc to 300 MHz
Pulse 5 ns pulse width HP 8161A/020 P
Generator 20 ns period

1.3 ns risetime

double pulse

100 kHz Repetition Rate

Overshoot: 5% of Amp.
Pulse Risetime =300 ps Picosecond Pulse A
Generator Labs 2700C
Signal Frequency: 100 kHz to 300 MHz HP 8656B P
Generator Output Accuracy: +1 dB
Power +10.2 'V output HP 6216C P
Supply current: 0 to 0.4 amperes
DC Power Range: 100 mVto x5V HP 6114A P,A
Supply Accuracy: +0.1%
Digital 5.5 digit resolution HP 3478A P,A T
Voltmeter Accuracy: =0.025%
Power Meter/ 1 to 500 MHz, -70 dBm to 0 dBm, £1.2% HP 436A/ P
Power Sensor HP 8482A
Power 50 ohms type N, outputs differ by <0.15dB  HP 11667A P
Splitter
Adapter Type N male to HP Part Number P

BNC female (qty. 2) 1250-0780
* P = Performance Tests A = Adjustments T = Troubleshooting

HP 1652B/1653B

Service Manual
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Table 1-1. Recommended Test Equipment (Continued)

Recommended
Instrument Critical Specifications Model Use*
Adapter Type N male to HP Part Number P
BNC male 1250-0082
Adapter BNC(female)-to-Dual Banana HP Part Number P, A
1251-2277
Adapter 50 ohm feedthrough (Qty 2) HP 10100C P
Power Supply No Substitute 54503-61604 A
Cable
BNC Cable (male-to-male) 48-inch (Qty 2) HP 10503A P,A
Cable Banana (male)-to-Banana (male) (Qty 2) HP 11000-60001 P, A
Cable Type N (male) 24-inch HP 11500B P
BNC Tee 1M,2F (Qty 2) HP Part Number P
1250-0781
Coupler BNC male-to-male (Qty 2) HP 1250-0216 P
Resistor 2 Ohms, 25 Watts HP Part Number T
0811-1390

* P = Performance Tests

A = Adjustments

T = Troubleshooting

General Information

1-22

HP 1652B/1653B
Service Manual



Contents
[ O

Section 2: Installation
 FT8 40 o L1 Loz 1o + ARG P 21
Safety Considerations . . ........uvuereriinii et 21
Initial INSPECLION . .. v\ v ettt vttt 2-1
Operating Disk Installation ......... ..., 21
Power REQUITEMENLS . ... ..vvttinttine it eananteanenaraanneannenns 21
Line Voltage Selection .........cooiiiiiiiiiii e 2-2
PowerCable ...... .. iuiiiiiiiiiiiii i i e e 2-3
ApPPIYINg POWET ...\ttt s 2-3
UserInterface ......oouuirtrn ittt iii e 2-5
HP-IBINterfacing ... ...o.vvnntiiniiiiiii it iiiineiaieaeneannes 2-5
HP-IB Address Selection ........c.ooiiiiiiiiiiiiiiiiiiianaannneaanees, 2-6
| 200 X O 011155 o -V~ 2-7
RS-232-C Configuration ..........couiinitinemnrairaiiannenaieeneennees 2-7
Degaussing the Display ..........cooiiiiiii i 29
Operating EnvIrOnmMent . ..........iiitiuiiierarennneneeaeeneenenn. 2-9
Storage and Shipment .......... ... . i 2-9
Tagging for SEIVICE ... vt vn it s 29
Original Packaging ............couuiuiitiiiiiiiiiiiin i, 2-9
Other Packaging .. ...conueininiiitiiii it i eniaraneeaaanions 2-10

Cleaning REQUITEMENLS . . ... vuvtinneniiireeae i aneeneeerisees 2-10



Installation

Introduction This section of the manual contains information and instructions necessary for
setting up the HP 1652B/1653B Logic Analyzer. This includes inspection
procedures, power requirements, hardware connections and configurations, and
packaging information.

|

Safet The safety symbols used with Hewlett-Packard instruments are illustrated in the

ym

Considerations front of this manual. WARNING and CAUTION symbols and instructions should
be reviewed before operating the instrument. These warnings and cautions must
be followed for your own protection and to avoid damaging the instrument.

|
Initial Inspect the shipping container for damage. If the shipping container or cushioning
Inspection material is damaged, keep it until the contents of the shipment have been checked

for completeness and the instrument has been checked mechanically and
electrically. The contents of the shipment are fisted under "Accessories Supplied”
in Section 1. If the contents are incomplete, if there is mechanical damage or
defect, or if the instrument does not operate properly, notify the nearest
Hewlett-Packard office. If the shipping container is damaged, or the cushioning
materials show signs of stress, notify the carrier as well as the Hewlett-Packard
office. Keep the shipping materials for the carrier’s inspection. The
Hewlett-Packard office will arrange for repair or replacement at HP option
without waiting for claim settlement.

|
Operating Disk  The instrument is shipped with a yellow protective disk in the disk drive. Before
Installation applying power to the instrument, remove the protective disk from the disk drive

and install the operating system disk. Reinstall the protective disk whenever the
instrument is to be transported.

Power The HP 1652B/1653B Logic Analyzer requires a power source of either 115 Vac or
Requirements 230 Vac, -22% to + 10%, single phase, 48 to 66 Hz, 200 Watts maximum power.

. w BEFORE CONNECTING POWER TO THIS INSTRUMENT, be sure the Line
Caution Voltage Select switch on the rear panel of the instrument is set properly and the
correct fuse is installed.

HP 1652B/1653B Installation
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Line Voltage When shipped from the factory, the line voltage selector is set and an appropriate
P
Selection fuse is installed for operating the instrument in the country of destination.

To operate the instrument from a power source other than the one set at the
factory:

1. Turn the rear power switch to the OFF position and remove the power cord
from the instrument.

2. Remove the fuse module by carefully prying at the top center of the module
until you can grasp it and pull it out by hand (see figure 2-1).

2

LINE FILTER
SWITCH ASSEMBLY

@1650£02

Figure 2-1. Removing the Fuse Module
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3. Reinsert the fuse module with the arrow for the appropriate line voltage
aligned with the bar on the line filter assembly switch (see figure 2-2).

3.0 A FUSE 3.0 A FUSE

Figure 2-2. Fuse Module Settings

4. Reconnect the power cord, turn the rear power switch to the ON position,
and continue normal operation. ;

Power Cable This instrument is equipped with a three-wire power cable. When connected to an
appropriate 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. See Table 2-1 for the option numbers of available power cables and
plug configurations.

Applylng Power When power is applied to the HP 1652B/1653B, a power-up self test is
automatically performed. For information on the power-up self test, refer to
section 3.

HP 1652B/1653B Installation
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Table 2-1. Power Plug Cord Configurations

compiete catle

Installation

2-4

netuding plug.
ynciugec

the ©SA cert!

ficction opproval

PLUG TYPE CABLE | p| ;g pEscrIpTION | LENGTH COLOR COUNTRY
PART NO. IN/CM
OPT 900 8120-1351 Straight +«BS1363A 90/228 Gray Unitec Kingdom,
§120-1703 90° 90/228 Mint Gray Cyprus,
Nigeria,
Zimpabwe
Singapore
250V
OPT 801 8120-1369 | Stroight *NZSS198/ASC | 79/200 Gray Australia
8120-0696 g0° 87/221 Mint Gray New Zealand
250V
OPT 902 8120-1689 Straight =CEE7-Y11 79,200 Mint Gray East and West Europe.
£120-1692 90° 797200 Mint Gray Saudi Arabia,
8120-2857 Straight (Shieided) 79/200 Coco Brown So. Africa.
India (Unpolarized
in many naticns}
250V
OPT 903+ E120-1378 Straight =NEMAS—15P 90/228 Jade Gray United States.
7 8120-1521 90° 90/228 Jose Gray Canada,
8120-1992 Straight (Medical) 96/244 Blaock Mexico,
S UL544 Phillipines,
tm Taiwan
125V
OPT 504+ 8120-0698 Straight sNEMA6—15P 30/228 Bilack Unitea Stotes,
Canada
250V
OPT 805 8120-1396 CEE22-V1 30/76 Jade Gray For interconnecting
8120-1623 (System Cabinet Use) 96/244 system components and
250V peripherats.
H United States and
Canada only
250V
OPT 908 §120-2104 Straight SEVIO11 79/200 Mint Gray Switzer land
P 8120-2296 1959-24507 79/200 Mint Gray
4 N Type 12
LD
250V
OPT 912 8120-2956 Stroignt +DHCK1Q7 79/200 Mint Gray Denmark
8120-2957 90° 79/200 Mint Gray
N
\<}¥x
%
220V
oPT 817 B120-4211 Straignt SABS164 79/200 Jade Groy |Republic of South Africa
B120-4€00 90° 797200 India
i
250v : !
OPT 918 £120-4753 Straight Miti 90/230 Dark Gray Japan
é?;::;%ﬁﬁf §120-4754 90° 80/230
= Q§§§
100V !
Rev 1i1ROVBE ARTOQ0S
+Fart number stiown for plug is incustry identifier for plug only. Number shown for ccaole ic HF port rnumber for

of the equipment.
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User Interface

HP-IB
Interfacing

HP 1652B/1653B
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The front-panel user interface of the HP 1652B/1653B consists of the front-panel
keys, the KNOB, and the display. The interface allows you to configure the logic
analyzer, each analyzer (machine) within the logic analyzer, and the oscilloscope in
the logic analyzer. It also displays acquired data and measurement results.

Using the front-panel interface is a process of:

e selecting the desired menu with menu keys.

o placing the cursor on the desired field within the menu by rotating the
KNOB.

o displaying the field options or current data by pressing the SELECT key.

o selecting the desired option by rotating the KNOB or entering new data by
using the KNOB or the keypad.

¢ Starting and stopping data acquisition by using the RUN and STOP keys.

For additional information on the user interface refer to the HP 1652B/1653B
Front-Panel Operation Reference manual.

The Hewlett-Packard Interface Bus (HP-1B) is Hewlett-Packard’s implementation
of IEEE Standard 488-1978, "Standard Digital Interface for Programming
Instrumentation.” HP-IB is a carefully defined interface that simplifies the
integration of various instruments and computers into systems. The interface
makes it possible to transfer messages between two or more HP-IB compatible
devices. HP-IB is a parallel bus of 16 active signal lines divided into three
functional groups according to function.

Eight signal lines, called data lines, are in the first functional group. The data lines
are used to transmit data in coded messages. These messages are used to program
the instrument function, transfer measurement data, and coordinate instrument
operation. Input and output of all messages, in bit parallel-byte serial form, are
also transferred on the data lines. A 7-bit ASCII code normally represents each
piece of data.

Data is transferred by means of an interlocking "Handshake" technique which
permits data transfer (asynchronously) at the rate of the slowest active device used
in that transfer. The data byte control lines coordinate the handshaking and form
the second functional group.

The remaining five general interface management lines (third functional group)
are used to manage the devices connected to the HP-IB. This includes activating
all connected devices at once, clearing the interface, and other operations.

The connections to the HP-IB connector on the rear panel are shown in figure 2-3.

Installation
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DIe 1 13 DIes
Diez 2 14 D106
Die3 3 15 DI1e7
Dles 4 16 DIo8
EQI S 17 REN
DAV & | 18| | P/O TWISTED PAIR WITH 6
NRFD 7 19 P/O TWISTED PAIR WITH 7
NDAC 8 | 20| | PsO TWISTED PAIR WITH 8 | SHOULD BE GROUNDED
IFC (BCL) s [ 21} |Pro TWISTED PAIR WITH o | BEARS et AT IO SR s park
SRQ 10 | 22 P/O TWISTED PAIR WITH 1@
ATN (MRE) 11123 P/O TWISTED PAIR WITH 119
SHIELD 12 | 24 SIGNAL GROUND
e ~
1852605 TYPE 57 MICRORIBBON CONNECTOR
Figure 2-3. HP-IB Interface Connector
|
HP-IB Address Each instrument connected to the HP-IB interface bus requires a unique address.
Selection The address provides a method for the system controller to select individual

instruments on the bus. The address of the HP 1652B/1653B defaults at power up
to decimal "07." "To change the address of the HP 1652B/1653B proceed as follows:

1. Press the I/O key on the front-panel keypad and the I/O menu will appear on
screen.

2. Rotate the KNOB until "I/O Port Configuration” is highlighted.

3. Touch the SELECT key and the External 1/O Port Configuration menu will
appear on screen.

e
External I/0 Pori Configuration

Printer connected to [RS-232-C Controlter connacted to HPIB

RS5-232-C Configuration HPIB Configuration
pProtoce! : [ XON/XGFF HP1B Address -
Stop Bits

Pority 1
Beud reate 9600

Detes Barts : ]

Psinter Infarmation

Printer : [RSerdei]  Peper wiotn

Figure 2-4. External I/O Port Configuration Menu

4, Sclect the HP-IB Address field with the KNOB and press the SELECT key.

5. When the pop-up field appears on screen, rotate the KNOB to select the
desired HP-IB address.

Installation HP 1652B/1653B
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6. Touch the SELECT key to enter the new address.

7. Select the DONE field in the upper-right corner of the menu using the
KNOB and SELECT key to exit the External I/O Port Configuration menu.

|
RS-232-C The HP 1652B/1653B interfaces with RS-232-C communication lines through a
Interface standard 25 pin D connector. The HP 1652B/1653B is compatible with RS-232-C

protocol. When a hardwire handshake method is used, the Data Terminal Ready

(DTR) line (pin 20 on the Computer/Modem connector) is used to signal whether
space is available for more data in the logical I/O buffer. Pin outs of the RS-232-C
connectors are listed in table 2-2.

RS-232-C At power up, the RS-232-C interface is configured as shown in figure 2-5. To
p p g g
Config uration change the RS-232-C configuration:

1. Press the I/O key on the front-panel keypad and the I/O menu will appear on
screen.

2. Rotate the KNOB until "I/O Port Configuration" is highlighted.

3. Touch the SELECT key and the External 1/0 Port Configuration menu will
appear on screen.

External I/0 Port Configuration

Printer connacled to EES-?M—C Controller connected to HPIB

RS-232~C Configuration HPIB Configuration
Protoco! : [ XON/XOFF HPIB Address :
Stop Bits : 1

Parity ' None ]
Baud rote 1 960(:

Date Bits 8

Psinter Information

Printer : [Laserdet Paper uidth : |[B.5”

Figure 2-5. External I/O Port Configuration Menu

4. Using the KNOB and SELECT key, configure the RS-232-C interface as
desired.

5. Select the DONE field in the upper-right corner of the menu using the
KNOB and SELECT key to exit the External I/O Port Configuration menu.

HP 1652B/1653B Installation
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Table 2-2. RS-232-C Signal Definitions

RS-232-C
Pin No. Function Standard Signal Direction and Level
1 Protective Ground AA Not applicable
2 Transmitted Data (TD) BA Data from Mainframe
High = Space = "0" = +12V
Low = Mark = "1" = -12V
3 Received Data (RD) BB Data to Mainframe
High = Space = "0" = +3Vto +25V
Low = Mark ="1"=-3Vto-25V
4 Request to Send (RTS) CA Signal from Mainframe
High = ON = +12V
Low = OFF = -12V
5 Clear to Send (CTS) CB Signal to Mainframe
High = ON = +3Vto +12V
Low = OFF = -3Vt0-25V
6 Data Set Ready (DSR) CC Signal to Mainframe
High = ON = +3Vto +25V
Low = OFF = -3Vt0o-25V
7 Signal Ground AB Not applicable
8 Data Carrier Detect (DCD)  CF Signal to Mainframe
High = ON = +3Vto +25V
Low = OFF = -3V t0-25V
20 Data Terminal Ready (DTR) CD Signal from Mainframe

High = ON = +12V
Low = OFF = -12V

23 Data Signal Rate Selector CH/CI Signal from Mainframe
Always High = ON = +12V

Installation HP 1652B/1653B
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Degaussing the
Display

Operating
Environment

Storage and

If the instrument has been subjected to strong magnetic fields, the CRT may
become magnetized and display data may become distorted. To correct this
condition, it may be necessary to degauss the CRT with a conventional external
television type degaussing coil.

The operating environment for the HP 1652B/1653B is described in section 1 of
this manual. Note the non-condensing humidity limitation. Condensation within
the instrument cabinet can cause poor operation or malfunction. Protection
should be provided against temperature extremes which cause condensation within
the instrument.

The HP 1652B/1653B will operate at all speciﬁéations within the temperature and
humidity range given in section 1 of this manual.

The instrument may be stored or shipped in environments within the following

Shipment limits:
Temperature:  -40° Cto +75°C.
Humidity: Up to 90% at 65° C.
Altitude: Up to 15,300 meters (50,000 feet).
|
Tagg i ng for If the instrument is to be shipped to a Hewlett-Packard office for service or repair,
Service attach a tag to the instrument identifying the owner, address of the owner,
complete instrument model and serial numbers, and a description of the service
required.
|
Or Ig inal If the original packaging material is unavailable or unserviceable, materials
Pac kaging identical to those used in factory packaging are available through Hewlett-Packard

HP 1652B/1653B
Service Manual

offices. If the instrument is to be shipped to a Hewlett-Packard office for service,
attach a tag identifying the owner, address of the owner, complete instrument
model and serial numbers, and a description of the service required. Mark the
container FRAGILE to ensure careful handling. In any correspondence, refer to
the instrument by model number and full serial number.

Installation
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Other The following general instructions should be followed for repacking the instrument
packaging with commercially available materials.

e Remove the disk from disk drive and install a yellow shipping disk.
e Wrap the instrument in heavy paper or plastic.

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

¢ Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick
around all sides of the instrument to provide firm cushioning and prevent
movement inside the container. Protect the control panel with cardboard.

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

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

Cleaning Use MILD SOAP AND WATER to clean the HP 1652B/1653B cabinet and front
Requirements panel. Care must be taken to not use a harsh soap which may damage the
water-base paint finish of the instrument.

Installation HP 1652B/1653B
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3

Performance Tests

Introduction The procedures in this section test the instrument’s electrical performance by
using the specifications listed in section 1 as the performance standards. All tests
may be performed without access to the interior of the instrument.

|

Recommended Equipment required for the performance tests in this section are listed in the

Test Equipment

Test Record

Self Tests

HP 1652B/1653B
Service Manua!

Recommended Test Equipment table in section 1. Any equipment that satisfies
the critical specification listed in the table may be substituted for the
recommended model.

The results of the performance tests may be tabulated on the Performance Test
Record provided at the end of this section. The Performance Test Record lists the
performance tests and provides an area to mark whether the test passed or failed.
The results recorded in the table at incoming inspection may be used for later
comparisons of the tests during periodic maintenance, troubleshooting, and after
repairs or adjustments.

The power-up self test is automatically performed upon applying power to the
logic analyzer. Self tests do not require test equipment and may be performed
individually to provide a higher level of confidence that the instrument is operating
properly. A message that the instrument has failed the test will appear if any
problem is encountered during the test. The individual self tests may be
performed for functions listed in the self test menu which is invoked via the I/O
menu. Since the HP 1652B/1653B self test is located on the Performance
Verification disk, you must have the Performance Verification disk installed to run
the tests.

Performance Tests
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Power-up Self Test The power-up self test is automatically invoked at power-up of the

Selectable Self
Tests

Performance Tests
3-2

HP 1652B/1653B Logic Analyzer. The revision number of the operating system
firmware is given in the upper right of the screen during the power-up self test. As
each test is completed, either "passed” or "failed” will be printed in front of the
name of the test in this manner:

PERFORMING POWER-UP SELF TESTS

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

LOADING SYSTEM FILE

As indicated by the last message, the HP 1652B/1653B will automatically load from
the operating system disk in the disk drive. If the operating system disk is not in
the disk drive, the message "SYSTEM DISK NOT FOUND" will be displayed at
the bottom of the screen and "NO DISK" will be displayed in front of disk test in
place of "passed".

If the message "SYSTEM DISK NOT FOUND" appears on screen, insert the
operating system disk into the disk drive, and press any front-panel key.

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

Analyzer Data Acquisition
Scope Data Acquisition
RS-232-C

BNC

Keyboard

RAM

ROM

Disk Drive

Cycle through tests

After entering the I/O Self Tests menu, 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, Single test, or Repetitive test and the front
panel SELECT key is pressed.

After the test has been completed, either "Passed”, "Failed", or "Tested" will be
displayed on the Self Test menu in front of the test. These self tests are used as
troubleshooting aids. For more information, refer to section 6.

HP 1652B/1653B
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Performance
Test Interval

Periodic performance verification of the HP 1652B/1653B is required at two year

intervals. The instrument’s performance should be verified after it has been

serviced, or if improper operation is suspected. Calibration should be performed
before any performance verification tests. Further checks requiring access to the

interior of the instrument are included in the adjustment section, but are not
required for the performance verification.

]

Performance All performance tests should be performed at the instrument’s environmental

Test operating temperature and after a 15 minute warm up. The performance tests
for the HP 1652B/1653B are separated into two sections. The first section

Procedures

HP 1652B/1653B
Service Manual

contains the performance verification tests for the logic analyzer portion of the
HP 1652B/1653B and the second section contains the performance verification
tests for the oscilloscope portion. Procedures are based on the model or part
number for the recommended equipment.

Performance Tests
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Logic Analyzer
Performance
Tests

Test Connector
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These procedures test the electrical performance of the logic analyzer by using the
specifications in section 1 as the performance standards. All tests may be
performed without access to the interior of the instrument. Results of
performance tests may be tabulated in the Performance Test Record at the end of
this section.

The logic analyzer performance tests and adjustments require connecting the pulse
generator outputs to probe pod inputs. Figure 3-1 is a test connector that may be
built to allow testing of multiple channels (up to eight at one 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 signal representation will degrade. Test results may not be accurate if
more than eight channels are connected to the test connector.

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

01650E38

Figure 3-1. Test Connector

For quicker connection without the use of grabbers, a test connector may be built
as shown in figure 3-2 to allow testing of multiple channels (up to eight at one
time). The test connector consists of a BNC connector and a 2-by-8 Berg
connector. The Hewlett-Packard part number for the BNC connector in figure 3-2
is 1250-1032 and the Hewlett-Packard part number for the 2-by-8 Berg connector
is 1252-1816. Equivalent parts may be used in place of the Hewlett-Packard parts.

JUMPER WIRE

GRAY
N A SIGNAL LEAD
\ \ o '
N .
’ \ \/’/
> Y
| - - N
= BLACK

GROUND PROBE

P N\

» “NBERG CONNECTOR

NBNC BULKHEAD CONMECTOR

O1652E1C

Figure 3-2. Test Connector Using Berg Connector
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Clock, Qualifier, Description:

ta Input .
and Da T pst : This test verifies the setup and hold times for the falling edge of the HP 1652B
e L clock specification, and the falling edge of the HP 1653BJ and K clock
specification. This test also verifies the maximum clock rate with counting mode
on.

Specification:

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

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

“HP 1652B hold time: Data must be present after the falling edge of the L clock
transition, 0 ns.

HP 1653B hold time: Data must be present after the falling edge of the J and K
clock transition, 0 ns.

Equipment Required:

Pulse Generator ..........couovveuviunernnn. HP 8161A/020
Oscilloscope . ..o veviiii HP 54502A

50 Ohm Feedthrough (2) ................... HP 10100C
TestConnector (2) ..., see figure 3-1 and 3-2
BNCm-mCoupler (2) ..................... HP 1250-0216
BNCCable (2) ...........cooiiiiinann. HP 10503A

BNCTee m-A-f(2) ...oovririneeeeennnn HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-3.

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

__?_T $T .
l i

500
CLK
— [HI FIGURE
3-1

CLKk 8IT
e

|

T—m‘

b

DATA BITS

——m—
] 8

Moo D

=

5o DATA

— - ﬂH: FIGURE [
3-1 .
GND

01650843

Figure 3-3. Setup for Data Test 1

||'. In this setup, only eight channels are tested at one time to minimize loading. The
J ground lead must be connected to ensure accurate test results.

Performance Tests HP 1652B/1653B
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2. Adjust the pulse generator for the output in figure 3-4.

|a— 6ONS —|
———=- 3.2V

—
DATA,QUTPUT A — ’4— 18NS H
_—— — @\/

CLOCK OUTPUT B

Q1650W10

Figure 3-4. Waveform for Data Test 1

Setting for HP 8161A:

Parameter Output A Output B
Input Mode Norm

Period (PER) 60 ns ---

Width (WID) 10 ns 10 ns
Leading Edge (LEE) 1ns 1ns
Trailing Edge (TRE) 1ns 1ns
High Level (HIL) 3.2V 32V
Low Level (LOL) oV oV
Delay (DEL) Ons 0ns
Output Mode ENABLE ENABLE

3. Assign the pod under test to Analyzer 1 in the System Configuration menu
as in figure 3-5. Refer to steps a through c if you are unfamiliar with menus.

———————

System Configuration .

Analyzer 1 fAnolyzer 2 0scilloscope
Nome: [FACHINE 1
Type: Type:

Unassiqned Analyzer
auns Y

( Podt —

________ 31133t

Figure 3-5. System Configuration for Data Test 1

a. Move the cursor to the Type field of Analyzer 1 and press SELECT.
b. Set the analyzer Type to State using the cursor and the SELECT key.

c. Move the cursor to the Pod to be tested and assign it to Machine 1.

HP 1652B/1653B Performance Tests
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4. In the State Format Specification assign the Clock Period to > 60 ns. Also
assign the lower 8 channels of the pod under test to a label as shown in figure
3-6. If you are testing the HP 1652B, assign the falling edge of the L clock for
all pods. If you are testing the HP 1653B, assign the falling edge of the J
clock for all pods. Refer to steps a through c if you are unfamiliar with the

menus.
R eewse———
- Siste Formal Speciflication
Clock

Clock Period Pod 1

Goeors] [~ TT ]

G TTTE

ACLIVIlY > oo EETE 2224

Lebel Pol 15. . B7 . .. 0

Pob 0 1[4 L. ... ensnsmen

01—

11~

01—

0=

-0t -

01 1-

01—

—0f{-

—0f 1~

—0f -

Figure 3-6. Format Specification for Data Test 1

a. Press the front-panel FORMAT/CHAN key.

b. Move the cursor to Clock field. Then use the cursor and SELECT
key to assign the falling edge of the appropriate clock as in figure 3-7.

NACHINE | |- State Formal Specificetion

Clock

Clock Period Pod 1

[> 60 ns ] -
| Specify Clock

Activity > ...
Label Pol 15 .. .
FOC_1 L1 +Cd«B
—617-
77~
—0r (-

-
P

in(S s

\

11~
—Gri-
0t r-
—0f1-
Cri-
=
orr-

I —

Figure 3-7. Clock Assignment for Data Test 1

[TE
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c. Move the cursor to the bit assignment field and turn on the appropriate
eight bits to be tested (* = on;. = off) as in figure 3-8.

| . -'-'-.-u-]
Clock Period Pod !
60 ns] | TTL |
I Clock
ACHIVItY > ool $3e38382
Lepel Pol I5. .. B7 .. .. 0O
POD | [ eweavmsn]
01—
0ff-
11~
11—
—rf—
—0ff=
0=
—0ff-
11—
07—

Figure 3-8. Bit Assignment for Data Test 1

5. Set up the State Trace Specification without sequencing levels and set
Count States as in figure 3-9. Refer to steps a through c if you are
unfamiliar with menus.

e IIlIIIIIIIIIlIIllllllllllllllllllllllﬂ
[nACHINE 1 |- State Trace Specification

Trace mode

Sequence Levels Armed by
While storing * any state” —-m_
Trigger on “8* | times
Brenches
Store “ eny stote”
Count
Prestore

Figure 3-9. Trace Specification for Data Test 1
a. Press the front-panel TRACE/TRIG key.
b. Move the cursor to Count and press SELECT.

c. Move the cursor to States, press SELECT, and set it to any state by
pressing SELECT again.

HP 1652B/1653B Performance Tests
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6. Press RUN. The State Listing is displayed and shows Fs for the channels
under test as in figure 3-10.

[PACHINE 1 ] - [Steie Llsunﬁ

Markers off

Lebel > [POD [ 1 States
Bese > [ Hex { Rel |

ex

+0000 FF
+0001 FF 4]
+0002 FF 0
+0003 FF 0
+0004 FF [}
+0005 FF 0
+H006 FF [s]
[0007] FF 0
+0008 FF ¢
+0009 FF 4]
+0io FF [}
+0011 FF [}
+0012 23 0
+013 FF V)
[o}

+0014 FF

+0015 FF

Figure 3-10. State Listing for Data Test 1

o

1 :' To ensure a consistent pattern of Fs in the listing, use the front-panel ROLL field
Note and knob to scroll through the State Listing.

7. 1f you are testing the HP 1653B, connect the K clock of Pod 2 to the test
connector and repeat steps 4 and 6 for the falling edge of the K clock.

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector. If you are testing the HP 1653B,
reassign the falling edge of the J clock.

9. Repeat steps 3,4, 6 and 7 until all of the pods have been tested.

10. Disconnect the lower eight bits (bits O through 7) from the test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

11. Repeat steps 3, 4, 6, 7 and 8 until the upper bits of all pods have been tested.

Performance Tests HP 1652B/1653B
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Clock, Qualifier, Description:
and Data Inputs
Test 2

This test verifies the setup and hold time specification for the rising edge transition
of all of the clocks on the HP 1652B/1653B.

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

Hold time: Data must be present after the rising clock transition, 0 ns.

Equipment Required:

PulseGenerator .......................... HP 8161A/020
Oscilloscope ... o HP 54502A

50 Ohm Feedthrough 2) ................... HP 10100C
TestConnector (2) ..................... .. see figure 3-1 and 3-2
BNCm-mCoupler(2) ..................... HP 1250-0216
BNCCable(@) ................oiiiil. HP 10503A
BNCTeem-Hf£f(2) ......................... HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-11.

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

A 8
Q

@

5eQ
CLK
_— {HI FIGURE
351

CLK BIT

|
|

DATA BITS

[oYoh

»MEBO TV

50

8
2 pata [ J
| FIGURE

3-1
GND

01650849

Figure 3-11. Test Setup for Data Test 2

ﬁ In this setup, only eight channels are tested at one time to minimize loading. The
Note ground lead must be connected to ensure accurate test results.
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2. Adjust the pulse generator for the output in figure 3-12.

DATA,OQUTPUT A
CLOCK QUTPUT B

—

|t— 28.5NS

———= 3.2V

R

———= oV

G1E50W 1

Figure 3-12. Waveform for Data Test 2

Setting for HP 8161A:
Parameter

input Mode
Period (PER)
HP 1652B
P HP 1653B
“Width (WID)
Leading Edge (LEE)
Trailing Edge (TRE)
High Level (HIL)
Low Level (LOL)
Delay (DEL)
Output Mode

Output A

Norm

28.5ns
40.0 ns

ey

ins
ins
3.2V
oV

Ons
ENABLE

Output B

\:-3(;ns

1ns
1ns
3.2V
oV

Ons
ENABLE

3. Assign the pod under test to Analyzer 1 in the System Configuration as in
the previous test figure 3-5.

4. In the State Format Specification assign the Clock Period to <60 ns, and
assign the rising edge of the J clock to the Clock field. Also, assign the lower
8 channels of the pod under test to a label as in figure 3-13.

MACHINE | |- State Formet Specificatien
Clock
Clock Period Pod 1
[60 ns ] | TTL H
Clock
RCLIVIVWY > cmeemeee $3338312
Lebel Pol 15.. .. 87 . . 0
FOD | [ sweavsss]
—or1-
01—
01 1-
011
01—
—011—
O =
—0f 1~
01—
—0f -

e——————————————————

(Specity symvols )

Figure 3-13. Format Specification for Data Test 2

Performance Tests
3-12

HP 1652B/1653B
Service Manual



5. Set the State Trace Specification without sequencing levels and set Count to
Off as in figure 3-14.

INACHINE | |- Stale Trace Specification

Sequence Levels Armed by
Hhile storing * eny state” —-m
Trigger on “a” 1 times
Brenches
Store “ eny state”
Count
Prestore

Label > POD |
Bese >

e X
b

[4 XX
¢ XX

Figure 3-14. Trace Specification for Data Test 2

i

6. Press RUN. The State Listing is displayed and lists all Os for the channels
under test as in figure 3-15.

([,
[MACHINE 1 ] - [state Listing

Markers off

Figure 3-15. State Listing for Data Test 2

||:' To ensure a consistent pattern of Os in the listing, use the front-panel ROLL field
Note Wb

and knob to scroll through the State Listing.

HP 1652B/1653B Performance Tests
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7. Connect the next clock to the test connector and repeat steps 4 and 6 for the
appropriate clock. Repeat these steps until all clocks have been tested
(clocks J, K, L, M and N).

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

9. Repeat steps 3, 4, 6, and 7 until the lower bits of all pods (pods 1 through 5)
have been tested with all clocks.

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector.
Attach the upper eight bits (bits 8 through 15) to the test connector and
repeat steps 3, 4, 6, 7, and 8 until the upper bits of all pods (pods 1 through 5)
have been tested with all clocks.

Performance Tests HP 1652B/1653B
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Clock, Qualifier,
and Data Inputs

Test 3
(HP 1652B Only)

p.
Note %

HP 1652B/1653B
Service Manual

Description:

This performance test verifies the hold time specification for the falling clock

transitions of the J, K, M, and N clock on the HP 1652B.

Specification:

HP 1652B Hold time: Data must be present after the falling J, K, M, and N clock

transition, 1 ns.

Equipment Required:

Pulse Generator .......................... HP 8161A/020
Oscilloscope ... HP 54502A

50 Ohm Feedthrough (2) ................... HP 10100C
TestConnector (2) ............. ... ....... see figure 3-1 and 3-2
BNCm-mCoupler(2) ..................... HP 1250-0216
BNCCable(2) ............. ... ... ... HP 10503A
BNCTeem+H£(2) ......................... HP 1250-0781

Procedure:

1. Connect the HP 1652B and test equipment as in figure 3-16.

0SCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER ‘
A B A 8
Q =} Q

500

CLK

L HH FIGURE
31

CLK BIT
——

| E——'

DATA BITS

505 [ 8
DATA
- HH FIGURE

3-1

wMWO DT
oo

01650643

Figure 3-16. Setup for Data Test 3

In this setup, only eight channels are tested at one time to minimize loading. The

ground lead must be connected to ensure accurate test results.

Performance Tests
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2. Adjust the pulse generator for the outputs in figure 3-17.

28 5NS —#=| fa—

———= 3.2V
1®Ns—>ﬂ< ﬂ [—"
CLOCK OUTPUT B | e~ BV

lt— 57NS —p]

———— 3.2V
11INS -——I-—F_1<IF" {_1

DATA,QUTPUT A | = oV
01650wW12

Figure 3-17. Waveform for Data Test 3

Setting for HP 8161A:

Parameter Output A Output B
Input Mode Norm
Period (PER) 57ns
Width (WID) 11 ns 10 ns
Leading Edge (LEE) 1ns 1ns
Trailing Edge (TRE) 1ns 1ns
High Level (HIL) 3.2V 3.2V
Low Level (LOL) ov oV
Delay (DEL) Ons Ons
Double Pulse (DBL) - 28.5ns
Output Mode ENABLE ENABLE

3. Assign the pod under test to Analyzer 1 in the System Configuration as in
the previous figure 3-5.

4. In the State Format Specification menu assign the Clock Period to <60 ns,
and the falling edge of J clock to the Clock field. Also, assign the lower 8
channels of the pod under test to a label as in the previous test figure 3-13.

5. Set the State Trace Specification without sequencing levels and set Count to
Off as in the previous test figure 3-14.

6. Press RUN. The State Listing is displayed and lists alternating Fs and 0s as
in figure 3-18.

[nacHINE T ] - [State Listing
narkers 071
Lebel > [POD T ] I
Base > [ Hex |
+0000 00
+0001 FF
+0002 00
+0003 FF
40004 00
+0005 FF
+C006 00
) FF
+0008 00
+€009 FF
+0010 00
40011 FF
40012 00
+0013 FF
+0014 00
+0015 FF

Figure 3-18. State Listing for Data Test 3

Performance Tests HP 1652B/1653B
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@ To ensure a consistent pattern of alternating Fs and Os, use the front-panel ROLL
Note field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6 for the
appropriate clock. Repeat these steps until the J, K, M, and N clocks have
been tested.

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector. Repeat steps 3, 4, 6, and 7 until
all pods have been tested (pods 1 through 5).

9. Disconnect the lower eight bits (bits O through 7) from the test connector.
Attach the upper eight bits (bits 8 through 15) to the test connector. Then
repeat steps 3, 4, 6, 7, and 8 until the upper bits of all pods have been tested
(pods 1 through 5).

HP 1652B/1653B Performance Tests
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Clock, Qualifier, Description:

and Data Inputs
P This test verifies the minimum swing voltages of the input probes and the

Test 4 maximum clock rate of the HP 1652B/1653B when it is in the single phase mode.
Specification:
. Minimum swing: 600 mV peak-to-peak.
N\ ~ :
- - Clock repetition rate: Single phase is 35 MHz maximum (25 MHz maximum for
AT the HP 1653B).
\ Clock pulse width: = 10 ns at threshold.
Equipment Required:
Pulse Generator .......................... HP 8161A/020
Oscilloscope ............ccoiiiin... HP 54502A
50 Ohm Feedthrough (2) ................... HP 10100C
TestConnector (2) ........................ see figure 3-1 and 3-2
BNCm-mCoupler(2) ..................... HP 1250-0216
BNCCable(2) ............. ... ..., HP 10503A
BNCTeemff(2) ........ ... ... ... ... ... HP 1250-0781
Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-19. In order
to most accurately measure the amplitude of the test signals from the pulse
generator, high impedance scope probes should be used to look at the signal
levels at the output of the pulse generator.

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER !

A 8 A B ‘
ﬁ— T f—
-ﬁ = U]I FIGURE
3 CLk BIT
s 1o
DATA BITS | ¢ o
B !
8 E
ﬂ LATA mI FIGURE [~ [— s }
3 i
Figure 3-19. Setup for Data Test 4
@ In this setup, only eight channels are tested at one time to minimize loading, The
Note ground lead must be connected to ensure accurate test results. It is recommended
that all eight channel grounds be connected.
Performance Tests HP 1652B/1653B
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2. Adjust the pulse generator for the output in figure 3-20.

28 . 5NS —] —

o ———— 1.9V
- 2] » 10NS —>j¢ H ﬂ ey
.. CLOCK QUTPUT B ; ———— 1.3V

gt . l— 57NS —

SN ——=—= 1.9V
b 2ONS — - ———= 1.6V

DATA QUTRPUT A - ———= 1.3V

01650W13

Figure 3-20. Waveform for Data Test 4

Setting for HP 8161A:

Parameter QOutput A Output B
Input Mode Norm
Period (PER)
HP 1652B 57 ns
HP 16538 80 ns -
Width (WID) 20 ns 10 ns
Leading Edge (LEE) 1ns 1ns
Trailing Edge (TRE) 1ns 1ins
High Level (HIL) 1.9V 1.9V (see Note)
Low Level (LOL) 1.3V 1.3V (see Note)
Delay (DEL)
HP 1652B 18.5 ns Ons
HP 1653B 30 ns Ons
Double Pulse (DBL)
HP 1652B --- 28.5ns
HP 1653B e 40 ns
Output Mode ENABLE ENABLE

||:' The voltage levels of the waveforms must have the correct amplitude at the logic
Note J analyzer probe tips. The pulse generator output may have to be increased slightly
to compensate for loading by the logic analyzer.

3. Assign the pod under test to Analyzer 1 in the System Configuration as in
the previous figure 3-5.

4. In the State Format Specification assign the Clock Period to <60 ns, and
the rising edge of the J clock to the Clock field. Also, assign the lower 8
channels of the pod under test to a label as in the previous figure 3-13.

5. Set the State Trace Specification without sequencing levels and set the
Count to Off as in the previous figure 3-14.

HP 1652B/1653B Performance Tests
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6. Press RUN. The State Listing is displayed and shows alternating Fs and Os
for the channels under test as in figure 3-21.

[PACHINE T | - [State Listing |
Markers 011
Lebet > | POD 1
Base > [ Hex |

+0000 00
40001 FF
+0002 00
40003 FF
+0004 00
+0005 FF
+0006 00
[+G007 FF
+0006 00
40009 FF
40010 00
+0011 FF
40012 00
40013 FF
+0014 00
+0015 FF

Figure 3-21. State Listing for Data Test 4

ﬁ To ensure a consistent pattern of alternating Fs and Os, use the front-panel ROLL
Note field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6 until all
clocks have been tested (clocks J, K, L, M, and N).

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

9. Repeat steps 3, 4, 6 and 7 until the lower bits of all pods have been tested
(pods 1 through 5).

10. Disconnect the lower eight bits (bits 0 through 7) from the test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

11. Repeat steps 3, 4, 6, 7, and 8 until the upper bits of all pods (pods 1 through 5)
have been tested with all clocks.

Performance Tests HP 1652B/1653B
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Clock, Qualifier, Description:
and Data Inputs
Test 5

This performance test verifies the maximum clock rate for mixed mode clocking
during a state operation.

Specification:

Clock repetition rate: Single phase is 35 MHz maximum (25 MHz maximum for
the HP 1653B). With time or state counting, minimum time between states is 60
ns (16.7 MHz maximum). Both mixed and demultiplexed clocking use master-slave
clock timing. The master clock must follow the slave clock by at least 10 ns and
precede the next slave clock by 50 ns.

Equipment Required:

Pulse Generator .............. ... ..., HP 8161A/020
Oscilloscope ... HP 54502A

50 Ohm Feedthrough (2) ................... HP 10100C
TestConnector (2) ................couun.. see figure 3-1 and 3-2
BNCm-mCoupler (2) ..................... HP 1250-0216
BNCCable(2) .......... ..., HP 10503A
BNCTeemff(2) ......................... HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-22 by
connecting channels 0-3 and 8-11 of the pod under test to the test connector.
On the slave clock transition, the four bits of the lower byte are transferred to
the logic analyzer. On the master clock transition, the four bits of the upper
byte are transferred to the logic analyzer.

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

]
<[500
=

CLK
FIGURE
3-1

B

C >

G

CLK BIT

ﬂ

»mMTOoTD
oo

DATA BITS

E

500
DATA
Bl {HI F IGURE
351

GND

01650849

Figure 3-22. Setup for Data Test 5

||:' In this setup, only eight channels are tested at one time to minimize loading. The
Note J ground lead must be connected to ensure accurate test results.

HP 1652B/1653B Performance Tests
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Performance Tests
3-22

CLOCK OUTPUT B

|-— 5oONS —|

e

2. Adjust the pulse generator for the output in figure 3-23.

I'—___ 3.2v
———= oV

I
!

-t

|
|
|

DATA,OUTPUT A ———

48NS —!

120NS

-— 60NS —]

_ !
|
| ———— 3.2V
|
e ———— oV
|-— 20NS
01650W14

Figure 3-23. Waveform for Data Test 5

Setting for HP 8161A:

Parameter

Input Mode

Period (PER)

Width (WID)
Leading Edge (LEE)
Trailing Edge (TRE)
High Level HIL)
Low Level (LOL)
Delay (DEL)

Double Pulse (DBL)
Output Mode

the previous figure 3-5.

Output A

Norm
120 ns
60 ns
1ns
1ns
3.2V
ov

40 ns

ENABLE

Output B

10 ns
1ns
1ns
3.2V
oV

0ns

60 ns
ENABLE

. Assign the pod under test to Analyzer 1 in the System Configuration as in

. Set up the State Format Specification as in figure 3-24. Assign the falling J

clock to the Master Clock and the rising J clock to the Slave Clock. Refer to
steps a through d after figure 3-24 if you are unfamiliar with menus.

PACHINE | |- State

Formel Specification

Haster Clock

JI

Clock Perios Pod 1

[X6c ns] [

Lebe) Pol 15 . .

Haster | Slave

Aclivity > ____3383____3312

B? . ...

oo v ] 3] [ eees

[+]
YTy

[-orf-
0r1-
(1=

01—
o1 1-
—Of1-
17—
01 (=
Ori-

—0r1-

Specify Symbois

Figure 3-24. Format Specification for Data Test 5

HP 1652B/1653B
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a. Move the cursor to the Pod Clock field and press SELECT. Then
assign Mixed Clocks.

b. Move the cursor to the clock fields and assign the falling transition of
the J clock to the Master Clock and the rising transition of the J clock
to the Slave Clock.

c. Move the cursor to the appropriate bit assignment field and turn on
channels 0-3 and 8-11 of the pod under test.

d. Move the cursor to the Clock Period and set it to <60 ns.

5. Set the State Trace Specification without sequencing levels and Count Off
as in the previous figure 3-14.

6. Press RUN. The State Listing displays alternating Fs and 0s for the channels
under test as in figure 3-25.

p—
[IACHINE t ] - {State Listing
Harkers off

Lepel > [POD T
Bese > [ Hex |
+0000 00
+0001 FF
+0002 00
+0003 FF
+0004 00
+0005 FF
+0006 00
FF
+0008 00
40009 FF
+0010 00
+0011 FF
40012 00
40013 FF
+0014 00
40015 FF

Figure 3-25. State Listing for Data Test 5

||:| To ensure a consistent pattern of alternating Fs and 0s, use the front-panel ROLL
Note W

field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6.
Repeat these steps until all clocks have been tested (clocks J, K, L, M, and
N).

8. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

9. Repeat steps 3, 4, 6, and 7 until channels O - 3 and § - 11 of all pods have been
tested (pods 1 through 5). Start with the falling edge of the J clock as the
Master clock and rising edge of the J clock as the Slave clock.

10. Disconnect bits 0-3 and bits 8-11 from the test connector and attach bits 4-7
and bits 12-15 to the test connector. Repeat steps 3, 4, 6, 7, and 8 until all
pods have been tested (pods 1 through 5) with all clocks.

HP 1652B/1653B Performance Tests
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Clock, Qualifier,
and Data Inputs
Test 6

Performance Tests
3-24

Description:

This performance test verifies the maximum clock rate for demultiplexed clocking
during a state operation.

Specification:

Clock repetition rate: Single phase 35 MHz maximum (25 MHz maximum for the
HP 1653B). With time or state counting, minimum time between states is 60 ns
(16.7 MHz maximum). Both mixed and demultiplexed clocking use master-slave
clock timing; the master clock must follow the slave clock by at least 10 ns and
precede the next slave clock by 50 ns.

Equipment Required:

Pulse Generator ............ ... ... . ... HP 8161A/020
Oscilloscope ... i, HP 54502A

50 Ohm Feedthrough (2) ................... HP 10100C
TestConnector (2) ........................ see figure 3-1 and 3-2
BNCm-mCoupler(2) ..................... HP 1250-0216
BNCCable(2) ........................... HP 10503A
BNCTeem+Hf(2) ...l HP 1250-0781

Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-26 by
connecting channels 0-7 of the pod under test to the test connector. During
demultiplexed clocking only the lower eight bits of each pod are used.

OSCILLOSCOPE

A B
Q

o>
O m

PULSE GENERATOR LOGIC ANALYZER

500

CLK
L {HI FIGURE
3-1

CLk BIT

i

OM@DOD Y

DaTA BITS

;

500
DATA
L [BI FIGURE
39

oo

GND

Figure 3-26. Setup for Data Test 6

01680843
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CLOCK OUTPUT B

2. Adjust the pulse generator for the output in figure 3-27.

|-— NS —

|
| |

l-——— 120N ————
| I

it R D

| | ———-— 3.2V
! 1
DATA,OUTPUT A . L v
49NS —#] <— 60NS —>|  |<@— 20NS
O1650W 14

Figure 3-27. Waveform for Data Test 6

Setting for HP 8161A:

Parameter Output A Output B
input Mode Norm
Period (PER) 120 ns
Width (WID) 60 ns 10 ns
Leading Edge (LEE) ins 1ns
Trailing Edge (TRE) ins 1ns
High Level (HIL) 3.2V 32V
Low Level (LOL) oV oV
Delay (DEL) 40 ns ns
Double Pulse (DBL) 60 ns
Output Mode ENABLE ENABLE

3. Assign the pod under test to Analyzer 1 in the System Configuration as in

the previous figure 3-5.

4. Set up the State Format Specification as in figure 3-28. Assign the falling J
clock as the Master Clock and the rising J clock as the Slave Clock. Refer to

steps a through d if you are unfamiliar with the menus.

HACHINE | |- State Format Specification Specify Symbols )
Master Clock Sleve Clock
Ji N
Clock Period Pod 1
[ 60 ns]) T TTL |
Haster | Slave

Activity > $315138282172208

Leoel Pol 7 ... 07 .... O

POD_! [Frensnsasasmsnns |

—o11-

011

01—

11—

11—

01 1=

0(1—

0l (=

011~

1=

L

Figure 3-28. Format Specification for Data Test 6
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a. Move the cursor to the Pod Clock field, press SELECT, and assign
Demultiplex.

b. Move the cursor to the clock fields and assign the falling clock
transition of the J clock to the Master Clock and the rising J clock
transition to the Slave Clock.

c. Move the cursor to the appropriate bit field and assign ALL channels
to the pod under test (only bits 0 through 7 are available for

assignment).
d. Move the cursor to the Clock Period and set it to <60 ns.

5. Set the State Trace Specification without sequencing levels and set Count
OfT as in the previous figure 3-14.

6. Press RUN. The State Listing shows alternating Fs and 0s for the pod under
test as in figure 3-29.

[racHINE T } - [State Listing
harkers

Lebel > | PCD 1
Bage >

+0000 C000
+0001 FFFF
+0002 0000
+0003 FFFF
+0004 0000
+000S FFFF
+0006 0000
Free
+0008 0000
+0009 FFFF
+0010 0000
+Q011 FFFF
+0012 0000
+0013 FFFF

+0014 0000

+0015 FFFF

Figure 3-29. State Listing for Data Test 6

||:' To ensure a consistent pattern of alternating Fs and 0Os, use the front-panel ROLL
Note W

field and knob to scroll through the State Listing.

7. Connect the next clock to the test connector and repeat steps 4 and 6.

8. Repeat steps 4, 6, and 7 until all clocks have been tested (clocks J, K, L, M
and N).

9. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

10. Repeat steps 3, 4, 6, 7, 8, and 9 until all pods have been tested (pods 1
through 5). Start with the falling edge of the J clock as the Master Clock and
rising edge of the J clock as the Slave Clock.

Performance Tests HP 1652B/1653B
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Glitch Test Description:

This performance test verifies the glitch detection specification of the
HP 1652B/1653B.

Specification:

Minimum detectable glitch: 5 ns wide at the threshold.

Equipment Required:

PulseGenerator .......................... HP 8161A/020
Oscilloscope  .....covieiii i HP 54502A

50 Ohm Feedthrough ..................... HP 10100C
TestConnector ............... .. .. ...... see figure 3-1 and 3-2
BNCm-mCoupler ........................ HP 1250-0216
BNCCable .......... ... ... ... ..... HP 10503A
BNCTeem--f . ... ... ... ... .. ... .... HP 1250-0781

Procedure:

1. Connect the test equipment as in figure 3-30. The clock inputs are not used
for the glitch test since glitch detection is part of timing analysis. Use the
oscilloscope to make sure pulses are 5 ns wide at the threshold (1.6 V).

OSCILLOSCOPE PULSE GENERATOR LOGIC ANALYZER

INPUT ouTPUT

T -

DATA BITS
5eQ
8
FIGURE

3-1

UMDOTY
[wieke]

01650703

Figure 3-30. Setup for Glitch Test

..:. In this setup, only eight channels are tested at one time to minimize loading. The
Note W

ground lead must be connected to ensure accurate test results.
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2. Adjust the pulse generator for the output in figure 3-31.

20NS —=|  |-—

———— 3.2V
5NS - ||
DATA ,QUTPUT A —-———— QV

01650wW15

Figure 3-31. Waveform for Glitch Test

Setting for HP 8161A:

Parameter Output A Output B
Input Mode Norm -
Period (PER) 20 ns
Width (WID) 5ns

Leading Edge (LEE) 1ns
Trailing Edge (TRE) 1ns

High Level (HIL) 3.2V
Ltow Level (LOL) oV
Delay (DEL) 0ns
Output Mode ENABLE

3. Assign the pod under test to Analyzer 1 in the System Configuration as in
figure 3-32. Refer to steps a through c if you are unfamiliar with menus.

System Configuration

Anoiyzer 1 Anclyzer 2 Oscilloscope
Neme: [HACHINE 1
Type: Type:

unasslan:d Anslyzer
ods

Figure 3-32. System Configuration for Glitch Test
a. Move the cursor to the Type field of Analyzer 1 and press SELECT.

b. Set the analyzer Type to Timing using the cursor and SELECT key.

c. Move the cursor to the pod to be tested and assign it to Machine 1
(Analyzer 1).

Performance Tests HP 1652B/1653B
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4. In State Format Specification assign the lower eight bits of the pod under test
" _to-alabel as shown in figure 3-33. Make sure the appropriate eight bits in the
bit assignment field are turned on.

e —————
MACHINE | J- Timing Format Specification

Pod 1

Activity > ___.._.. t22%2%% 11
Labe! Po! 15.... 87 .... 0

[PoD_ 1]
011~
017-
=01 1-
o1
—o11—
01—
o1
—of1-
611~
O11-

Figure 3-33. Glitch Test Timing Format Specification

5. Set Timing Trace Specification as in figure 3-34. Follow steps a through d if
you are unfamiliar with menus.

R
MACHINE 1 |- Timing Trace Specification

Trace moos[_Sinare |

Armed by Acquisition mode Glitch i

Lebsl >

Bese > Hex
Find

Fatiern [_TX__J
present for

Then find

gage [}
or
Gliten [ ss ]

—

Figure 3-34. Glitch Test Timing Trace Specification

a. Move the cursor to the Acquisition mode field and select the Glitch
mode.

b. Move the cursor to the Find Pattern field and press SELECT. Assign
all Don’t Cares (all Xs) and press SELECT.

c. Set the Present for field to >30 ns.

d. Set Then find Glitch "on" for all channels (* = on; . = off).

HP 1652B/1653B Performance Tests
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6. Press RUN. The timing analyzer acquires data and shows glitches for
channels under test as in figure 3-35. Select the Delay field and rotate the
knob to assure consistent glitch detection.

MACHINE | | = Timing Waveforms
Morkers

Accumulete or1

Tlme/Dlv Deley 0_s Semple perfod =
0D 1 0g| ! 1iitiirT ] Gl TR R I ns:

s
INEEEEEES NN [AREEEN NN N ENEN)

Lo v
IEERESEEEE EREREE i
st st
']
' [

ISR

RN
PO ekt
Ll b L L)

Figure 3-35. Glitch Test Timing Wavetorms

||:' If the sample clock and data synchronize, glitches may be displayed on the timing
Note screen as valid data transitions.

7. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

8. Repeat steps 3, 4, and 6 until all pods have been tested (pods 1 through 5).
Make sure to assign the correct pod to be tested in the System Configuration
menu.

9. Disconnect the lower eight bits (bits 0 through 7) from the test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

10. Repeat steps 3, 4, 6, and 7 until the upper bits of all pods have been tested
(pods 1 through 5).

Performance Tests HP 1652B/1653B
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Threshold Description:

Accuracy Test .
y This performance test verifies the threshold accuracy within the ranges stated in

the specification.

-/T\‘\ Specification:
vt I
- Threshold accuracy: 150 mV accuracy over the range -2.0 to +2.0 volts; 300 mV
/\\Y\ RN \} N accuracy over the ranges -9.9 to -2.1 volts and +2.1 to +9.9 volts.
. oY )
ot O ‘ Equipment Required:
e POWEr SUPPLY .. vvvvvie i HP 6216C
L Test ConNeCtor ........ovevvernenaannnn. see figure 3-1 and 3-2
BN BNC (f)-to-Dual Banana (m) Adapter ......... HP 1251-2277
BNCCable .............ccooiiiiiii.... HP 10503A
Procedure:
1. Connect the test equipment as in figure 3-36.
POWER LOGIC ANALYZER
SUPPLY
OUTPUT
DATA BITS
- P P
8 R 0
FIGURE 8 0
3-1 £
GND S
]
01650850
Figure 3-36. Threshold Accuracy Test Setup
@ In this setup, only eight channels are tested at one time to minimize loading. The
Note ground lead must be grounded to ensure accurate test results.
2. Assign the pod under test to Analyzer 1 in the System Configuration as in
the previous figure 3-32.
HP 1652B/1653B Performance Tests
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3. Configure the Timing Format Specification for a User Defined pod
threshold of 0.0 V for the pod under test and assign the lower eight bits in the
bit assignment field as in figure 3-37. Refer to steps a through c if you are
unfamiliar with menus.

MACHINE | |- Timing Format Specification Specify Symbols

Pad 1

Activily > ool
Lapel Pel 15....87 ... 0
POD I o cesnvess]

Figure 3-37. Threshold Accuracy Format Specification

a. Move the cursor to the Pod Threshold field and press SELECT.

b. Move the cursor to User-defined and press SELECT. Then enter the
appropriate voltage threshold.

c. Move the cursor to the bit assignment field and turn on the appropriate
eight bits to be tested (* = on; . = off).

4. Set the Timing Trace Specification as in figure 3-38. Follow steps a through
d if you are unfamiliar with menus.

MACHINE | |- Timing Trace Specification
Trace mode[ _Single ]
Armed by Acquisition moge [ Gliten ]

Lovsl >
Bese > [Hex |

Find
Fattern

present for

Then find

gage [ ]
or
sriten [ -]

#

Figure 3-38. Threshold Accuracy Trace Specification

a. Move the cursor to the Acquisition mode and select the Glitch mode.

b. Move the cursor to Find Pattern and press SELECT. Then assign
Don’t Cares (all X s) and press SELECT.

c. Set present for to > 30 ns.

d. Set Then find Glitch to all Don’t Cares (all periods ".").

Performance Tests HP 1652B/1653B
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5. Adjust the power supply output for +150 mV.

6. Press RUN. Data displayed on the Timing Waveforms display is all high for
the pod and channels under test as in figure 3-39.

[ACHINE | ] - Timing Waveforms
flarkers

Accumulete or{

Time/Div
POD 1 O I

POD 1 0}

Delay 0 s Semple perjod = 206 ns

Hl:

PCD 1 O

iPOD_1_ 03 |
[Pop_1_04
(PoD 1 o9
iPoD_t 0d]

1POD 107

Figure 3-39. Threshold Accuracy Timing Waveforms 1

7. Adjust the power supply output for -150 mV.

8. Press RUN. Data displayed on the Timing Waveforms display is all low for
the channels under test as in figure 3-40.

HACHINE | | = Timing Waveforms
nerkers 877
Accumuliate
Time/Div 100 ns Deley Semple perfod = 20 ns

PQ0 1 o§| j ' ' ]

Figure 3-40. Threshold Accuracy Timing Waveforms 2

9. Return to the Timing Format Specification and change the User Defined
pod threshold to +9.9 V.

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

11. Press RUN. Data displayed on Timing Waveforms display is all high for the
pod and channels under test as in the previous figure 3-39.

HP 1652B/1653B Performance Tests
Service Manual 3-33



Performance Tests
3-34

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

13. Press RUN. Data displayed on Timing Waveforms display is all low for the
pod and channels under test as in the previous figure 3-40.

14. Return to the Timing Format Specification and change the User Defined pod
threshold to -9.9 V.

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

16. Press RUN. Data displayed on Timing Waveforms display is all high for the
pod and channels under test as in the previous figure 3-39.

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

18. Press RUN. Data displayed on Timing Waveforms display is all low for the
pod and channels under test as in the previous figure 3-40.

19. Remove the probe tip assembly from the logic analyzer probe cable and
attach it to the next logic analyzer probe cable to be tested. Take care not to
dislodge grabbers from the test connector.

20. Repeat steps 2 through 18 until all pods have been tested (pods 1 through 5).

21. Disconnect the lower eight bits (bits 0 through 7) from test connector and
attach the upper eight bits (bits 8 through 15) to the test connector.

22. Repeat steps 2 through 19 until the upper bits of all pods have been tested
(pods 1 through 5).
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Oscilloscope These procedures test the HP 1652B/1653B oscilloscope module’s electrical

Performance performance using the specifications listed in section 1 as the performance
standards. All tests can be performed without access to the interior of the

Tests instrument. Results of performance tests may be tabulated in the Performance

Test Record at the end of this section.

Input Resistance Description:
Test

This test checks the input resistance of the vertical inputs. A four-wire
measurement is used for accuracy at 50 Q. Input resistance is not a specification,
but this test is provided for the convenience of the user.

@ The Input Resistance Test is optional. The input resistance is not specified in the
Note instrument performance specifications. The values given are typical. Results are
not recorded in the test record.

Characteristic:

1MQ +1% and 50 Q@ 1%

Equipment Required:

Digital Multimeter .. . ... P HP 3478A

BNCCable (2) ..........cooviiiiiiinnn, HP 10503A

BNCTeem-ff ... ... .. . it HP 1250-0781

BNC (f)-to-Banana (m) Adapter(2) ........... HP 1251-2277
Procedure:

1. Set up the multimeter to make a four-wire resistance measurement.

2. Use the BNC-to-banana adapters to connect one end of each BNC cable to
the four-wire resistance connections on the multimeter. Then connect the
free ends of the cables to the BNC tee as in figure 3-41.

=
QS_NSE-—W rAINPUT

MULTIMETER é O— LOGIC ANALYZER/ }
| s OSCILLOSCOPE !
16528/ 16538

01652E13

o

1

Figure 3-41. Setup for Input Resistance Test
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3. Connect the male end of the BNC tee to the channel 1 input of the
HP 1652B/1653B oscilloscope.

4. In the System Conﬁguratlon menu, turn both State/Timing Analyzers off and
turn the oscilloscope on as in figure 3-42. Refer to steps a through d if you
are unfamiliar with menus.

System Configuration

Analyzer 1 fAnalyzer 2 nsclllnscnpe
Type: [T Typer [T

unasslaned Analyzer

( Posd ) Pod2
l

..

Figure 3-42. System Configuration for Input Resistance

a. Move the cursor to the Type field of Analyzer 1 and press the SELECT
key.

b. Set the analyzer Type to Off using the cursor and SELECT key.
c. Repeat steps a and b for Analyzer 2.

d. Move the cursor to the On/OfT field of the Oscilloscope and press the
SELECT key to turn the oscilloscope On.

5. Press the TRACE/TRIG key and use the cursor and SELECT key to set the
Run Mode to Single.

6. Press the FORMAT/CHAN key and use the cursor and SELECT key to set
Input to CH 1.

7. Set the Impedance to 1 MOhm and press RUN. The multimeter should read
1MQ +x10kQ.

8. Set the Impedance to 50 Ohms and press RUN. The multimeter should read
50 Q =0.59Q.

9. Repeat steps 3, 6, 7, and 8 for channel 2.

@ Failure of this test indicates a faulty attenuator if resistance is out of specifications.
Note The oscilloscope assembly also may be at fault if input resistance cannot be
changed. See troubleshooting in section 6C for more information.

Performance Tests HP 1652B/1653B
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Voltage Description:
Measurement

Accuracy Test This test verifies the voltage measurement accuracy of the instrument.

Specification: 3%

DR Ll F5

*+ (Gain Acéuracy + Offset Accuracy + ADC Resolution)

Equipment Required:

PowerSupply ............ o il HP 6114A

Digital Multimeter ......................... HP 3478A

BNCCable ..., HP 10503A

BNC (f)-to-Banana (m) Adapter ............. HP 1251-2277

Banana (m)-to-Banana (m) Cable (2) ......... HP 11000-60001
Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-43.

[——INPUT
MULTIMETER o] (‘B POWER SUPPLY LOGIC ANALYZER
L 1 S
4 - = 12
%

O

b
]

0
T

01652E14

Figure 3-43. Setup for Voltage Measurement Accuracy

2. Connect the power supply to Channel 1 of the HP 1652B/1653B oscilloscope.

3. In the System Configuration menu, turn both State/Timing Analyzers off and
turn the oscilloscope on as shown in the previous test figure 3-42.
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4. Unassign all of the pods from the analyzers as shown in figure 3-44. Refer to
steps a through c if you are unfamiliar with menus.

System Configuration
Analyzer 1 Analyzer 2 Oscilloscope
Type: Type: oft (Rutoscale )

unass.\gnsa Anelyzer
0ds

Poc 1

Pog 2

Figure 3-44. System Configuration

a. Move the cursor to an assigned pod and press SELECT.
b. Move the cursor to Unassigned and press SELECT.
c. Repeat steps a and b for all assigned pods.
5. Press the FORMAT/CHAN key and turn off channel 2 by deleting the

channel 2 waveform as in figure 3-45. Refer to steps a and b if you are
unfamiliar with menus.

[Scope - channer

Input V/Div 1.500 ¥ Offset
Probe Impedance
s/0Ly Deloy

Preset

Insert waveform

Deletie waveform

Figure 3-45. Deleting Channel 2

a. Move the cursor to CH 2 at the left side of the display and press
SELECT.

b. Move the cursor to Delete waveform and press SELECT.

Performance Tests HP 1652B/1653B
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6. Using the knob and SELECT key, set Input to CH 1, Probe to 1:1, and
Impedance to 1 MOhm as in figure 3-46.

[TScope - channe)
Input

Prove [ 1 1]
s/0Ly

V/Div

Impegance Preset USER
Delay

150.0 mv Dffset 250.0 mv

——

Figure 3-46. Channel Menu Configuration

7. Press the TRACE/TRIG key and set the Mode to Immediate and Run mode
to Repetitive as in figure 3-47.

Scope - Trigger
rode

(auloscale )

(Calibration )
Run mode

s/Div Delay 0_s Armed by

—

Figure 3-47. Trigger Menu Configuration

Performance Tests
3-39



Performance Tests
3-40

8. Press DISPLAY and set Markers to Time, Display to AVG# 32, Connect dots
to On, and Grid to On as in figure 3-48.

Figure 3-48. Waveforms Menu Configuration

[Scope - Maveforms

narksrs Disptay AVG*
Trig to X

xtoo [0 5]

(outoscale )

(Quto-Neasure )

32 Connect dots

Trig oo 9 5]

s/D1v 10.00_us Delay

s

9. Press the FORMAT/CHAN key and set V/Div and Offset according to the
first line of the following table.

V/Div

100V
50V
20V
10V

500 mV
200 mV
100 mV
50 mV

20 mV
15mV

Offset

2000V
1000V
400V
200V

1.00V

400 mV
200 mV
100 mV

40 mV
30 mV

Power Supply

350V
175V
70V
35V

175V

700 mV
350 mV
175 mV

70 mV
50 mV

Test
Tolerance

*+3242V
*1622V
*0.650 V
*0326V

+0.164V

+66.8mV
*34.4mV
+18.2mV

+8.48 mV
+6.86 mV

X and O Result

31.758 -38.242V
15.878 - 19.122 V
6.935-7.065 V
3.174-3826V

1.586 - 1.914 V

633.2-766.8 mV
3156 -384.4mV
156.8 - 1932 mV

61.52 - 78.48 mV
43.14 - 56.86 mV

10. Set the power supply to the voltage listed on the first line of the previou

table.
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11. Press the TRACE/TRIG key, then press RUN. The Trigger level cursor will
appear as in figure 3-49.

Scuée - Trigger Calibration
Hode Run mode

]

s/0Ly Deloy armes oy [ Fun ]

Figure 3-49. Trigger Menu

12. After the display has time to settle, observe the X and O cursor voltage
display. Verify that these voltages are within the limits in the previous table
and press STOP.

13. Repeat steps 9 through 12 for each line of the table.

14. Press the FORMAT/CHAN key and turn on channel 2 by inserting a
waveform on the display. Refer to steps a through c if you are unfamiliar
with menus.

a. Move the cursor to CH 1 at the left side of the display and press
SELECT.

b. Move the cursor to Insert waveform and press SELECT.
¢. Move the cursor to CH 2 and press SELECT.

15. Turn off channel 1 by deleting the channel 1 waveform.

16. Set Input to CH 2 and connect the power supply to Channel 2.

17. Repeat steps 6 through 13 for channel 2.

“:' Voltage measurement errors can be caused by the need for self-calibration.
Note J Perform the Offset Calibration and Gain Calibration (see Adjustments, section 4)
before troubleshooting the instrument. If self-calibration fails to correct the
problem, the cause may be the attenuator or the oscilloscope assembly.
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DC Offset
Accuracy Test

Performance Tests
3-42

Description:

This test verifies the DC offset accuracy of the instrument.

Specification:

+(2mV + 2% of channel offset + 2.5% of full scale)

Equipment Required:

Digital Voltmeter .................. ... HP 3478A

Power SUpply ... .ovviii i HP 6114A

BNCCable .......ccvviiiiiiiiiiinn HP 10503A

BNC (f)-to-Banana (m) Adapter ............. HP 1251-2277

Banana (m)-to-Banana (m) Cable ............ HP 11000-60001
Procedure:

1. Connect the HP 1652B/1653B and test equipment as in figure 3-50.

INPUT

MULTIMETER

L 1° —

oy

POWER SUPPLY LOGIC ANALYZER

.

ol
O

o}

o

O1652E 14

(A

Figure 3-50. Setup for DC Offset Accuracy

2. In the System Configuration menu, turn both State/Timing Analyzers off,

unassign all of the pods from the analyzers, and turn the oscilloscope on as in

the previous test figure 3-44.

3. Press the FORMAT/CHAN key and turn on channel 1 by inserting the
channel 1 waveform. Then turn off channel 2 by deleting the channel 2
waveform.

4. Using the knob and SELECT key, set Input to CH 1, Probe to 1:1, and
Impedance to 1 MOhm as in the previous test figure 3-46.
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5. Press the TRACE/TRIG key and set the Mode to Immediate and the
Run mode to Repetitive as in figure 3-51.

[TScope - Trigger Eaiibration
flode Run mode

/0y vetey [0 7s]  Armed by

Figure 3-51. Trigger Menu

6. Press DISPLAY and set the Markers to Time, Display to AVG# 32, Connect
dots On, and Grid On as in figure 3-52.

.__Scope |~ Waveforms
nurkers Display AVGe 32 Connect duls
X to 0 Trig to X Trigto o0 5]
s/Div Delay 0 s Grig

Figure 3-52. Waveforms Display Menu

7. Press FORMAT/CHAN and set V/Div and Offset according to the first line
of the following table.

Test
V/Div Offset Power Supply Tolerance Oftset Result
1.0V 200V 200V +0.502V 19.50-20.50 V
500 mV 100V 100V +0.242V 9.758 - 10.242 V
200 mV 50V 50V *0.122V 4878-5122V
100 mV 20V 20V +0.052V 1.948-2.052V

8. Set the power supply to the voltage listed on the first line of the previous
table.
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]
Note %

9. Press RUN and readjust Offset so the trace is as close to the center

10.

11.

12.

13.
14.

17.

horizontal line of the graticule as possible after it has settled (averaging
complete) as in figure 3-53.

[Scope ]- channel

V/Div 1.000 V
Impeasnce [ ! HOhm
Delay 0 s

19.93 Vv |
USER

Qffset
Preset

Input
Probe
$/Div

Figure 3-53. Channel Menu

Verify that the Offset voltage is within the limits specified in the previous
table. Then press STOP.

Repeat steps 7 through 10 for each line of the table.

Turn on channel 2 by inserting a waveform on the display. Refer to steps a
through c if you are unfamiliar with menus.

a. Move the cursor to CH 1 at the left side of the display and press
SELECT.

b. Move the cursor to Insert waveform and press SELECT.
¢. Move the cursor to CH 2 and press SELECT.

Turn off channel 1 by deleting the channel 1 waveform.

Set Input to CH 2 and connect the power supply to Channel 2.

Repeat steps 7 through 11 for channel 2.

Offset errors can be caused by the need for self-calibration. Perform the Offset

Calibration (see Adjustments) before troubleshooting the instrument. If
self-calibration fails to correct the problem, the cause may be the attenuator or
oscilloscope assembly.

HP 1652B/1653B
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Bandwidth Test Description:
This test checks the bandwidth of the oscilloscope in the HP 1652B/1653B.

|l:'
Note WP

HP 1652B/16538B
Service Manual

Before doing the Bandwidth test, verify that the Attenuator Calibration is valid
(performed within the last six months or 1000 hours).
Specification:
Bandwidth: dc to 100 MHz
Equipment Required:
Signal Generator ............. ... ... ... .. HP 8656B
PowerMeter ........ ... . ... ... .. .. ... HP 436A
PowerSensor ..........coouiiieeiaiaian.y HP 8482A
PowerSplitter ............ ... ... .. ..... ... HP 11667B
TypeN(m)24inchcable .................. HP 11500B
Type N (m) to BNC (m) Adapter ............. HP 1250-0082
Procedure:
1. With the N cable, connect the signal generator to the power splitter input.
Connect the power sensor to one output of the power splitter as in figure
3-54.
SIGNAL GENERATOR l POWER METER LOGIC ANALYZER
I
12
o ? o O
1
POWER
SENSOR

01652E15

POWER
SPLITTER

Figure 3-54. Setup for Bandwidth Test

. Using an N-to-BNC adapter, connect the other power splitter output to the

channel 1 input of the HP 1652B/1653B oscilloscope.

. In the System Configuration menu, turn both State/Timing Analyzers off,

unassign all of the pods from the analyzers, and turn the oscilloscope on as in
the previous figure 3-44.

. Press FORMAT/CHAN and turn on channel 1 by inserting the channel 1

waveform. Then turn off channel 2 by deleting the channel 2 waveform.
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5. Set the Input to CH 1, V/Div to 100 mV, Offset to 0V, Probe to 1:1,
Impedance to 50 Ohms, and s/Div to 5.0 us as in figure 3-55.

Scope =~ Channel

Input [CH 1] V/Div 100.0 mV offset
Probe EI! Impegsnce Preset USER
$/Dty Deley

Figure 3-55. Channel Menu Configuration

6. Press TRACE/TRIG and set the Run mode to Repetitive and trigger Level to
0V as in the previous figure 3-51.

7. Press DISPLAY and set Markers to Time, Display to Normal, Connect dots
On, and Grid On as in figure 3-56.

- Waveforms (autoscale ) (huto-hessure )
merkers[__Time ] Display Connect dots[On]
X t0 0 Trig to X Trigtoo 0 5]
8/D1Lv Celey o< Grig

Figure 3-56. Waveforms Display Menu Configuration

8. Set the signal generator for 100 kHz at -4.5 dBm and press RUN on the

HP 1652B/1653B. The signal on screen should be five cycles at two divisions
amplitude.

9. Press TRACE/TRIG and adjust the trigger Level for a stable display. The
signal on screen should be five cycles at approximately 2 divisions amplitude.

10. Press DISPLAY and set Display to AVG# 16.

Pertormance Tests
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11. After the measurement settles (averaging complete, about 10 seconds) use

12

13

14

15

16

Auto-Measure to obtain a peak-to-peak voltage measurement as in figure
3-57.

[ _Scope |- Woveforms
narkers Display AVGs 16 Connect dots[0n ]
X te D Trig to X Trig to 0[=3.100 us
s/01v  [[5.000 us Delay Grig

X

[
X 93.7mv
0-87.5mv

Figure 3-57. Waveforms Display Menu

. Set the power meter Cal Factor % to the 100 kHz value from the cal chart on
the power sensor probe, then press dB[REF] to set a 0 dB reference.

. In the Waveforms Display menu, set Display to Normal and s/Div to S ns.

. Change the signal generator to 100 MHz and set the power meter Cal Factor
to the 100 MHz % value from chart.

. Adjust the signal generator amplitude for a power reading as close as
possible to 0.0 dB(REL).

. Set the oscilloscope Display to AVG# 16.

17. After the measurement settles (averaging complete), use Auto-Measure to

18.

19.

obtain a peak-to-peak voltage as in step 11. Note this value.

Calculate the response using the formula:

Response (dB) = 20 Iog1o\\//1—1(c))c:%:'—z
r4

Correct the result from step 18 with any difference in the power meter from
step 15. Observe signs. For example:

Resuit from step 18 -2.3dB

il

Power meter reading

-0.2 dB(REL)

true response (-2.3)-(-0.2) = -2.1dB
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20. Turn on channel 2 by inserting a waveform on the display.
21. Turn off channel 1 by deleting the channel 1 waveform.

22. Connect the power splitter to channel 2 and repeat steps 5 through 19 for
channel 2.

||:| Failure of the bandwidth test can be caused by faulty attenuator or oscilloscope
Note J assembly, or the need for high-frequency pulse response adjustment.

Time Description:
Measurement

Accuracy Test This test uses a precise frequency source to check the accuracy of the time

measurement functions.

Specification:

+ (500 ps + 2% X s/Div + 0.01% X delta-t)

Equipment Required:

Signal Generator ............. ... HP 8656B

BNCCable ..........cciiiiiiiiiien, HP 10503A

Type N (m) to BNC (f) Adapter .............. HP 1250-0780
Procedure:

1. Use a Type N to BNC adapter to connect the signal generator to the channel
1 input of the HP 1652B/1653B oscilloscope as in figure 3-38.

SIGNAL GENERATOR LOGIC ANALYZER

G165z2e16

m

Figure 3-58. Setup for Time Measurement Accuracy

2. In the System Configuration menu, turn both State/Timing Analyzers off,
unassign all of the pods from the analyzers, and turn the oscilloscope on as in
the previous figure 3-44,

3. Press FORMAT/CHAN and turn on channel 1 by inserting the channel 1
waveform. Then turn off channel 2 by deleting the channel 2 waveform.

Performance Tests HP 1652B/1653B
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4. Set Input to CH 1, V/Div to 100 mV, Offset to 0 V, Probe to 1:1, Impedance
to 50 Ohms, and s/Div to 5.0 ns as in figure 3-59.

[_Scope ]~ channel
Tnput V/Div 100.0_mv Offset oV

probe [ 1 ' 1] 1mpedance [ 50 Ohms] Preset USER
/01y Deley

Figure 3-59. Channel Menu Configuration

5. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On.

6. Press TRACE/TRIG and set the Run mode to Repetitive and trigger Level
to 0 V as in the previous figure 3-51.

7. Set the signal generator to 100 MHz at approximately 150 mV.

8. Press RUN and use the Level and Delay to center the rising edge of the
waveform as close as possible to center screen as in figure 3-60. It may be
necessary to use Offset to center the signal symmetrically about the
horizontal axis.

[Scope ]- Trigger Calibration
flode Source Run mode
Level 10.00 av Slope Aulo—Trlg

/D1y Delay armed by [ Rur ]

Figure 3-60. Centering the Waveform

9. Press STOP, then press DISPLAY. Set Display to AVG# 16.

10. Press RUN and when the waveform has stabilized at center screen, press
STOP.
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11. Use the following table for the next steps.
Delay Tolerance Limits
10 ns *0.601 ns 9.399 to 10.601 ns
100 ns +0.610 ns 99.39 t0 100.61 ns
500 ns +0.650 ns 499.35 to 500.65 ns
12. Select Delay and enter the delay value listed on the first line of the previous

13.

14.
15.
16.
17.
18.

Delay

lus
2us

table using the keypad.

Select Delay again and use the knob to move the rising edge of the waveform
directly over the center reference as in figure 3-61. Verify that the delay is
within the limits specified in the table.

- Waveforms (uto-Heasure )

Delaf (_Done )
Merkers[ __ _Off____ ]| "Displ v Coone ) Connect dois[0n_]
Semple pertod = 2.5 ns 10.2 ns

/01 Delay brid

Figure 3-61. Waveforms Display

Repeat steps 12 and 13 for the other delays in the table.

Set the signal generator to 1 MHz.

Press DISPLAY and set Display to Normal.

Press FORMAT/CHAN and set s/Div to 500 ns and Offset to 0 V.
Repeat steps 8 through 14 using the values in the following table.
Tolerance Limits

+10.600 ns
+10.700 ns

989.4 to 1.010 us
1.989 to 2.010 us
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19. Turn on channel 2 by inserting a waveform on the display.
20. Turn off channel 1 by deleting the channel 1 waveform.

21. Connect the signal generator to channel 2 and repeat steps 4 through 18 for
channel 2.

@ Time Measurement Accuracy failure is caused by a defective oscilloscope
Note assembly.

Trigger Sensitivity Description:

Test .
This test checks the channel trigger for sensitivity at the rated bandwidth.

llC' Before doing the Trigger Sensitivity test, verify that the Trigger Calibration is valid
Note J (performed in the last 6 months or 1000 hours).

Specification:

10.0% of full scale.

Equipment Required:

Signal Generator ......................... HP 8656B

BNCCable ........coiviiiiii HP 10503A

Type N (m)to-BNC () ..................... HP 1250-0780
Procedure:

1. Use the Type N-to-BNC adapter to connect the signal generator to channel 1
of the HP 1652B/1653B as in figure 3-62.

SIGNAL GENERATOR LOGIC ANALYZER
12
o O 0
' N
01652E16 ]

Figure 3-62. Setup for Trigger Sensitivity

2. In the System Configuration menu, turn both State/Timing Analyzers off,
unassign all of the pods from the analyzers, and turn the oscilloscope on as in
the previous figure 3-44.

3. Press FORMAT/CHAN and turn on channel 1 by inserting the channel 1
waveform. Then turn off channel 2 by deleting the channel 2 waveform.

HP 1652B/1653B Performance Tests
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4. Set Input to CH 1, V/Div to 2 V, Offset to 0 V, Probe to 1:1, Impedance to 50
Ohms, and s/Div to 2.0 us as in figure 3-63.

Scipe J- channer

Input CH | V/Div Offset

Prove [ 1 - 1] Impedance [ 50 Ohms] preset USER
o Doty

Figure 3-63. Channel Menu Configuration

5. Press TRACE/TRIG and set the Run mode to Repetitive and trigger Level to
ov.

6. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On
as in figure 3-64.

- Noveforms (Autoscale ) (huto-nessuce )

herkers[___0Off | Display Connect dots[On ]
Semple period = 16.0 ns

s/Div  [2.000 us Deley sria

Figure 3-64. Waveforms Display Menu

7. Set the signal generator to 1 MHz and press RUN on the HP 1652B/1653B.

8. Adjust the signal generator output level for 0.4 divisions of vertical deflection
(approximately +3 dBm).

Performance Tests HP 1652B/1653B
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9. Press TRACE/TRIG and adjust the trigger Level for a stable display

10.
11.

12.

13.

14.

15.

16.
17.

18.

(Auto-triggered message does not appear on screen). The test passes if
triggering is stable, as shown in figure 3-65.

(Auto-Neasure )
Connect dnls

[“Scape ]~ Haverorms
Harkers Display

Semple periog = 10.0 ns

8/Div 2.000 us Delay

(hutgscaie )

Grid

Figure 3-65. Waveforms Display Menu

Press STOP and set the s/Div to 5 ns.
Set the signal generator to 100 MHz and press RUN on the HP 1652B/1653B.

Adjust the signal generator output level for 0.4 divisions of vertical deflection
(approximately +3 dBm).

Press TRACE/TRIG and adjust the trigger level for a stable display
(Auto-triggered message does not appear on screen). The test passes if
triggering is stable.

Press FORMAT/CHAN and set V/Div to 200 mV and repeat steps 4 through
13. The signal generator output should be reduced to approximately
dBm. —-%

Press FORMAT/CHAN and set V/Div to 20 mV and repeat steps 4 through

13. The signal generator output should be set to approximately 4 dBm.
-3

Turn on channel 2 by inserting a waveform on the display.

Turn off channel 1 by deleting the channel 1 waveform.

Connect the signal generator to channel 2 and repeat steps 4 through 15 for
channel 2.

1 :| Trigger sensitivity test failure is caused by a defective attenuator or oscilloscope
assembly.
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Table 3-1. Performance Test Record

Hewlett-Packard Tested by
Model 1652B/1653B
Logic Analyzer Work Order No.
Serial Date Tested
Number
Recommended Calibration
Interval _24  Months
Test Results
Clock, Qualifier, and Data Passed Failed
Inputs Test 1 Podl
Pod2
Pod3
Pod4
Pod5
Clock, Qualifier, and Data Passed Failed
Inputs Test 2 Pod1
Pod2
Pod3
Pod4
Pod5
Clock, Qualifier, and Data Passed Failed
Inputs Test 3 (HP 1652B Only) Podl
Pod2
Pod3
Pod4
Pod5
Clock, Qualifier, and Data Passed Failed
Inputs Test 4 Pod1
Pod2
Pod3
Pod4
Pod5
Clock, Qualifier, and Data Passed Failed
Inputs Test 5 Pod1
Pod2
Pod3
Pod4
Pod5

Performance Tests
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Table 3-1. Performance Test Record (continued)

Test

Results

Clock, Qualifier, and Data
Inputs Test 6

Pod1
Pod2
Pod3
Pod4
Pod5

Passed

Failed

Glitch Test

Pod1
Pod2
Pod3
Pod4
Pod5

Passed

Failed

Threshold Accuracy Test

Pod1
Pod2
Pod3
Pod4
Pod5

Passed

Failed

HP 1652B/1653B
Service Manual
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Table 3-1. Performance Test Record (continued)

Test Limits Results
Voltage Range Chan 1 Chan2
Measurement 100V 31.758-38.242V
Accuracy 50V 15.878 -19.122V
Test 20V 6.935-7.065V

1.0V 3.174-3826 V

500 mV 1.586-1914V
200 mV 633.2 - 766.8 mV
100 mV 315.6-384.4 mV

50 mV 156.8 - 193.2 mV

20 mV 61.52 - 78.48 mV

15mV 43.14 - 56.86 mV
DC Offset Range Chan 1 Chan 2
Accuracy 10V 19.50 - 20.50 V
Test 500 mV 9.758 - 10.242 V

200 mV 4.878-5122V
100 mV 1.948 - 2052V

Bandwidth Chan 1 Chan 2
Test Down <3dB at 100 MHz
Time Chan 1 Chan 2
Measurement 10 ns 9.4 t0 10.6 ns
Accuracy 100 ns 99.4 to 100.6 ns
Test 500 ns 499.4 to 500.6 ns

1us 989.5 t0 1.010 us

2us 1.990 to 2.010 us
Trigger Chan 1 Chan 2
Sensitivity 2 V/div 0.4 divat 1 MHz
Test 0.4 div at 100 MHz

200 mV/div 0.4 divat 1 MHz
0.4 div at 100 MHz

20mV/div 0.4 divat 1 MHz
0.4 div at 100 MHz

Pertormance Tests HP 1652B/1653B
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4
Adjustments and Calibration

| —

Introduction This section provides the adjustment procedures for the HP 1652B/1653B. The
primary adjustments groups are:

¢ Power Supply Assembly Adjustment.

e CRT Monitor Assembly Adjustment.

e System Board Assembly Threshold Adjustment.

e Oscilloscope Assembly High-Frequency Pulse Adjustment.

This section also contains the software calibration procedures for the oscilloscope
assembly.

_ w The effects of ELECTROSTATIC DISCHARGE can damage electronic
Caution components. Use grounded wriststraps and mats when performing any kind of
service to this instrument.

Equ i pme nt The equipment required for the adjustments and calibration procedures in this

Requ ired section are listed in the Recommended Equipment table in section 1 of this
manual. Any equipment that satisfies the critical specifications listed in this table
may be substituted for the recommended model. Equipment for individual
procedures is listed with the procedure.

Adjustments The recommended adjustment interval for the HP 1652B/1653B is two years. The
and Calibration adjustments are set at the factory on assemblies when they are tested. However,

adjustments may be necessary after repairs have been made to the instrument.
Interval Usually the only assembly that may require adjustments is the assembly that has
been replaced.

. W Read the Safety Summary at the beginning of this manual before
Warning performing any adjustment procedures.

Software calibration should be done on the HP 1652B/1653B oscilloscope under
any of the following conditions:

e At six month intervals or every 1,000 hours.

e If the ambient temperature changes more than 10° C from the temperature at
the last software calibration.

¢ To optimize measurement accuracy.

HP 1652B/1653B Adjustments and Calibration
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Safety Specific warnings, cautions, and instructions are placed wherever applicable

Requ irements throughout the manual. These must be observed during all phases of operation,
service, and repair of the instrument. Failure to comply with them violates safety
standards of design, manufacture, and intended use of this instrument.
Hewlett-Packard assumes no liability for the failure of the customer to comply with
these safety requirements.

|}

Instrument Adjust and calibrate the instrument at it’s environmental ambient temperature and

Warm_up after a 15 minute warm-up.

Adjustme nts Unless specified elsewhere, each adjustment procedure must be followed in its

Caution W’
Warning w

Calibration

1
Note %

entirety and in the same sequence shown.

The adjustment procedures are performed with the top cover of the instrument
removed. Take care to avoid shorting or damaging internal parts of the instrument.

Read the Safety Summary at the beginning of this manual before
performing any adjustment procedures.

The calibration procedures in this section should be followed in their entirety and
in the same sequence shown in this section. The steps in each succeeding
procedure assumes that all the previous procedures have been completed in the
proper order.

Calibration constants are stored in system memory and not on the Operating
System Disk. Therefore, software calibration is not required when a different
Operating System Disk is used to boot the instrument on power-up.

Adjustments and Calibration HP 1652B/1653B
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-
Power Supply Equipment Required:
Assembly DigGHal VOIMELEF .......oorsererresrrevesssscerressseeeeesn HP 3478A

Adjustment
Procedure:

||:' The Power Supply Adjustment should be performed prior to the other adjustment
Note J and calibration procedures.

1. Disconnect the power cord from HP 1652B/1653B and remove the top cover.
Then refer to figure 4-1 for the testpoint and adjustment locations.

—tev 43 BV +5.20V ADJ
+12v | -5.2v

1T,

COM

54502£09

Figure 4-1. Power Supply Adjustments

2. Connect the negative lead of the volimeter to the COM test point on the
Power Supply Assembly.

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

4. Connect the power cord to the HP 1652B/1653B and turn the instrument on.

5. The voltmeter reading should be within the range of +5.180 Vto +5.220 V.
If the voltmeter reading is out of this range, adjust the +5.20V ADJ on the
Power Supply Assembly to +5.200 V £0.020 V (+5.180 V to +5.220 V).

. w High voltages exist on the sweep board that can cause personal injury. Avoid
Caution contact with the CRT monitor sweep board when adjusting the +5.20V.

HP 1652B/1653B Adjustments and Calibration
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CRT Monitor The CRT Monitor Assembly Adjustments optimize the characters of the CRT
Assembly display. Set up the instrument for these adjustments as follows:
Adjustments 1. Turn off the HP 1652B/1653B and disconnect the power cord. Then remove

the top cover.

. w The adjustment procedures are performed with the top cover of the instrument
Caution removed. Take care to avoid shorting or damaging internal parts of the instrument.

2. Connect the power cord to the HP 1652B/1653B and turn on the instrument.

3. In the System Configuration menu, select the Type field for Analyzer 1
(MACHINE 1) and, when the pop-up appears, select Timing.

Intensity, 1. Press the DISPLAY key to place the Timing Waveforms menu on the screen
Sub-Bright, and of the HP 1652B/1653B.
Contrast
Adjustment

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

2. Set the rear-panel INTENSITY control to its minimum setting.

3. Refer to figure 4-2 for the adjustment locations.

i )

(&= = o O o D 3 — o — o = o 9]
FOCUS \: }
Y
SuB
BRIGHT ~___|

CONTRAST — |

HE IGHT ?
V.LIN
V. HOLD /~
H.PHASE L_~» ° ° ° ° : ° 1
54502 16
Figure 4-2. CRT Adjustment Locations
Adjustments and Calibration HP 1652B/1653B
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4. Adjust the sweep board SUB BRIGHT control to the lowest setting of
brightness where the menu is still visible on the CRT screen.

. w High voltages exist on the sweep board. Avoid contact with the sweep board when
Caution making CRT adjustments.

5. Adjust the rear-panel INTENSITY control to bring 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.

% Setting the intensity level excessively high may shorten the life of the CRT. For
Not optimum usage, set the intensity as low as possible while maintaining a comfortable
viewing level.

6. Press RUN and then STOP.
7. Adjust the sweep board CONTRAST control so that the error message is
easily seen.
Focus Adjustment 1. Refer to the previous figure 4-2 for the adjustment locations.

2. Press the DISPLAY key to place the Timing Waveforms menu on the screen
of the HP 1652B/1653B.

3. Adjust the sweep board FOCUS control for sharp pixels in the center of the
screen menu. Then note the FOCUS control position.

4. Adjust the sweep board FOCUS for sharp pixels at the corners of the screen.
Then note the FOCUS control position.

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

Horizontal Phase, 1. Refer to the previous figure 4-2 for adjustment locations.
Vertical Linearity, -
. 2. Press DISPLAY to place the Timing Waveforms menu on the screen of the
and Height
. HP 1652B/1653B.
Adjustments

ﬁ This menu is used because it has characters and lines throughout the menu which
Note are watched during the procedures. Any other menu may be used, however, the
adjustments may not be as accurate.

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

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

5. Adjust the sweep board HEIGHT control so that the screen menu top and
bottom borders are equal in width to the side borders of the menu.

HP 1652B/1653B Adjustments and Calibration
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6. Readjust steps 4 and 5 as necessary for a uniform display of the screen menu.

||:' The V.LIN and HEIGHT adjustments interact with each other and may need to be
Note J repeated for best results,

]
System Board Equipment Required:
Assembly Digital VOIMELET ........eeoereeeeeeeeeeeeeeeee e HP 3478A
Threshold Power SUPPlY Cable............oeeeeereeeeeereerereneeene 54503-61604
Adjustment

Procedure:

."‘ The threshold adjustment A1R95 is located beneath the oscilloscope board and is
Note J not accessible without dismantling part of the-instrument. Consequently, it is
advisable to see if the threshold requires adjustment before dismantling the
instrument. Perform the Threshold Accuracy Test in section 3 to verify if
adjustment is required before executing this procedure.

1. Disconnect the power cord from HP 1652B/1653B and remove the top cover.

2. Connect the negative (-) lead of the voltmeter to TP GND. Refer to figure
4-3 for testpoint and adjustment locations.

HP 16528 (SAME LOCATION ON BOTH BOARDS) HP 1653B
A1T\P3 A1TP2
\\
: N 0 =
. iHEREEEE
m qﬂﬂ@ B
/‘// ! H ////
TP GND J [k/
| |
9 _©® @]
// N
Ll w
[ ! 01652817
Figure 4-3. System Board Testpoints and Adjustments
Adjustments and Calibration HP 1652B/1653B
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3. Connect the positive (+) lead of the voltmeter to A1TP3 on the HP 1652B,
or A1TP2 on the HP 1653B, System Board Assembly.

4. Connect the power cord to HP 1652B/1653B and turn on the instrument.

5. Assign pod 3 of the HP 1652B, or pod 2 of the HP 1653B, to a machine in the
System Configuration menu by using front-panel knob and SELECT key.

6. Press the CHAN/FORMAT key and set the User-defined pod threshold of
the pod assigned in the previous step to -9.9 V. Refer to the following steps
if you are unfamiliar with menus.

a. Move cursor to the pod threshold field (TTL) with the front-panel
knob and press SELECT.

b. Move the cursor to User-defined with the front-panel knob and press
SELECT.

c. Use the front-panel keys to enter the value -9.9 V. Then move the
cursor to Done and press SELECT.

7. The voltmeter readout should indicate a voltage value within the range of
-975V to -1.005 V (-.990 V £0.015 V).

8. Set the User-defined pod threshold of the pod assigned in step 6 to +9.9 V.

9. Note voltmeter readout. The voltage reading should be within the range of
+.975 Vto +1.0005 V (+.990 V £0.015 V).

10. If either voltage reading is not within the given range, use the following
procedure to adjust the threshold level.

a. Turn off the instrument and disconnect the power cable.

. w Never attempt to remove or install any assembly with the instrument ON or the
Caution power cable connected. This can result in component damage.

b. Remove the oscilloscope assembly by following the procedure
"Removal and Replacement of the Oscilloscope Assembly" in section
6D.

¢. Loosen the two screws that hold the rear bracket on the oscilloscope
assembly support panel until the bracket moves freely.

d. Remove the support panel by carefully tilting the rear of the panel up
and lifting the panel out through the top of the instrument cabinet.
Make sure the metal tabs on the front of the support panel clear the
front panel.

e. Reconnect the power supply using the power supply cable (HP part
number 54503-61604).

f. Reconnect the disk drive assembly cable to the disk drive.

g. Reinstall the oscilloscope assembly without the support panel to allow
unabstracted access to A1R95.

h. Reconnect the oscilloscope assembly to the system assembly with the

appropriate cable.

HP 1652B/1653B Adjustments and Calibration
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i. Reconnect the line filter assembly to the power supply.

j- Reconnect the power cord and turn on the instrument.

k. Repeat steps 5 and 6.

1. Set the User-defined pod threshold of the pod assigned to -9.9 V,

m. With the digital voltmeter connected, adjust AIR95 for reading of
-9900 V +0.0005 V. Refer to figure 4-3 for adjustment locations.

n. Set the User-defined pod threshold to +9.9 V.
0. Note the difference between this reading and +0.9900 V.
p. Adjust A1IR95 so the difference in step d is halved, +0.0005 V.

q- When the adjustment is complete, turn off the instrument and remove
the power cord. Then reassemble the instrument. Refer to the section
"Removal and Replacement of the Oscilloscope Assembly” for addition
information on reassembling the instrument.

EXAMPLES
If the reading is + .9952 V, the difference is .0052 V. Adjust A1R95 for +.9926 V
+0.0005 V.
If the reading is + .9834 V, the difference is .0066 V. Adjust A1R95 for +.9867 V
+0.0005 V.

Adjustments and Calibration HP 1652B/1653B
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Oscilloscope
Assembly
High-Frequency
Pulse
Adjustment

1
Note

Caution W’

HP 1652B/1653B
Service Manual

This procedure optimizes the pulse response so that the instrument will meet its
bandwidth specification.

This procedure should not be performed as part of the routine adjustments.
Typically, it needs to be done only when the instrument fails the bandwidth
performance test, an attenuator has been changed, or the oscilloscope assembly
has been changed (new combination of attenuators and PC board). Only the
channel(s) involved with the failure or repair should be adjusted.

Equipment Required:
Pulse Generator.........ccccoeevvveeeccvenrnnne Picosecond Pulse Labs 2700C
BNC Cable....ooveevieeeeeccieeeccee e HP 10503A

Procedures:

1. Turn off the HP 1652B/1653B and disconnect the power cord. Then remove
the top cover.

2. Connect the power cord to the HP 1652B/1653B and turn on the instrument.

3. Set the pulse generator for pulse output.

Attenuate the signals from the Picosecond Pulse Labs generator by at least 20 dB.
Setting the attenuation from 0 dB to 20 dB may result in damage to the
HP 1652B/1653B attenuators.

4. In the System Configuration menu, turn both State/Timing analyzers Off,
and turn the oscilloscope On.

5. Press FORMAT/CHAN and set V/Div to 100 mV, Offset to 150 mV, Probe to
1:1, Impedance to 50 Ohms, and s/Div to 5 ns.

6. Press TRACE/TRIG and set the Run mode to Repetitive.
7. Press DISPLAY and set Display to Normal, Connect dots On, and Grid On.

8. Connect the pulse generator to the channel 1 input of the HP 1652B/1653B
oscilloscope and press RUN.

9. Press TRACE/TRIG and adjust the trigger Level for a stable display.

10. Press FORMAT/CHAN and adjust V/Div and Offset to obtain a waveform as
shown in figure 4-4.

Adjustments and Calibration
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ScuEe - Channel
Input V/Dlv Dffset 114.4 mv
Prove [T 1] Tmpegence [ 50 Onms] Preset
8/01v Delay

Figure 4-4. Channel Menu

11. Press Display and set Display to AVG# 32.

12. Select Auto-Measure and verify the overshoot and rise time as shown in
figure 4-5. Use the SELECT key to toggle the Auto-Measure display
between CH 1 and CH 2 to update the information.

Scope |- Waveforms ((autoscale ) (Auto-teasure )
I~ Ja. 0LL 0. 1 Mocmsl L. i_dad Lo,

Automstic Meesuremenls

Input CH 1

freq Period o Vp_p 256.1 mv
Risettme +Hidtn ] Preshoot S19 x
Felltime —Hidth o Dvershoot  5.19 x

Figure 4-5. Waveforms Display Menu

13. The rise time should be 3.5 nS and overshoot should be <10%. If either of
these is out of specification, adjust the appropriate capacitor. The capacitor
locations are shown in figure 4-6.

¢ Capacitor C119 is for Channel 1.
e Capacitor C161 is for Channel 2.

These capacitors are located on the oscilloscope assembly board. They can
be accessed through the right side of the instrument, just below the power
supply assembly. The optimum rise time is approximately 3.2 nS.

||:l Increase overshoot slightly if the instrument fails the bandwidth test. However,
Note W

keep the overshoot within the specification.

14. Repeat steps 3 through 13 for channel 2.

Adjustments and Calibration HP 1652B/1653B
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Figure 4-6. High-Frequency Puise Adjustments
|
Software Software Calibration is accessed through the Trigger menu of the oscilloscope.

The calibration procedures in this section should be followed in their entirety and
in the same sequence shown.

Calibration

An instrument warm-up of 15 minutes is recommended before starting these

=
Note procedures.

Adjustments and Calibration
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Otfset Calibration 1. In the System Configuration menu turn both State/Timing analyzers Off, and
turn the oscilloscope On. '

2. Press TRACE/TRIG and select Calibration using the front-panel knob and
SELECT key.

ﬁ Offset should be listed as the default Calibration choice. If not, select the
Note Calibration choice field and, when the pop-up appears, select Offset.

3. Select Start with the front-panel knob and SELECT key.

.|:' To abort the Offset calibration, select Cancel using the front-panel knob and
Note J SELECT key.

4. Disconnect all signals from the channel 1 and 2 inputs of the
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel
knob and SELECT key to proceed with the calibration. A message will
appear on screen to indicate the instrument is performing the calibration.

5. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

Attenuator Equipment Required:
Calibration

DC Power SUPPIY ....cocvecriieiecinieniieeceesrese e HP 6114A
Digital Voltmeter ... HP 3478A

6. Select the Calibration choice field and, when the pop-up appears, select
Attenuation.

7. Connect the power supply to the HP 1652B/1653B oscilloscope and monitor
the supply with the digital voltmeter as shown in figure 4-7.

INPUT
[_
(
MULTIMETER o) g POWER SUPPLY 1 LOGIC ANALYZER
E— —

4
+ - - 12

‘ o o ol ; o) OJ

iEil
O1652E14

Figure 4-7. Attenuator Calibration Setup

8. Select Start with the front-panel knob and SELECT key. The instrument
will display the appropriate DC voltages required and prompt you to connect
the power supply to the appropriate channel.

@ To abort the Attenuator calibration, select Cancel using the front-panel knob and
Note SELECT key.

Adjustments and Calibration HP 1652B/1653B
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9. Adjust the power supply to within 0.1% of the specified voltage. If the
measured DC source varies more than 0.1%, select the voltage field with the
front-panel knob and SELECT key. Then enter the source level and select
DONE.

10. To proceed with the calibration, select Continue using the front-panel knob
and SELECT key.

11. Repeat steps 9 and 10 for each specified voltage and channel.

12. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

13. Disconnect the power supply from the HP 1652B/1653B inputs.

Gain Calibration  14. Select the Calibration choice field and, when the pop-up appears, select Gain.
15. Select Start with the front-panel knob and SELECT key.

|:' To abort the Gain calibration, select Cancel using the front-panel knob and
Note WP  SELECT key,

16. Disconnect all signals from the channel 1 and 2 inputs of the
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel
knob and SELECT key to proceed with the calibration. A message will
appear on screen to indicate the instrument is performing the calibration.

17. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.
Trigger Calibration  18. Select the Calibration choice field and, when the pop-up appears, select
Trigger level.

19. Select Start with the front-panel knob and SELECT key.

||:| To abort the Trigger calibration, select Cancel using the front-panel knob and
Note SELECT key.

20. Disconnect all signals from the channel 1 and 2 inputs of the
HP 1652B/1653B oscilloscope. Then select Continue using the front-panel
knob and SELECT key to proceed with the calibration. A message will
appear on screen to indicate the instrument is performing the calibration.

21. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.
Delay Calibration  22. Select the Calibration choice field and, when the pop-up appears, select
Delay.

23. Select Start with the front-panel knob and SELECT key.

“:' To abort the Delay calibration, select Cancel using the front-panel knob and
Note J SELECT key.

HP 1652B/1653B Adjustments and Calibration
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24. Connect a BNC cable from the Probe Compensation output on the rear
panel to the channel 1 input of the HP 1652B/1653B oscilloscope. The
instrument will prompt you when you need to switch to the channel 2 input.

.l:' If you use a 10:1 probe in place of the recommended 1:1 BNC cable, use the
Note W

BNC-to-mini probe adapter supplied with the instrument. Then set the
attenuation field in step 25 to 10:1.

25. Set the attenuation field in the calibration menu to the appropriate setting.

26. To proceed with the calibration, select Continue using the front-panel knob
and SELECT key.

27. When the calibration is complete, the updated calibration status appears on
screen and the instrument remains in the Calibration menu.

. w Do not execute Set to Default after calibrating the instrument. Otherwise, your
Caution calibration factors will be replaced by default calibration factors.

28. Select Done with the front-panel knob and SELECT key to exit the
Calibration menu.

HP 1652B/1653B
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Replaceable Parts

Introduction This section contains information for ordering parts. Since service support for this
instrument is down to the assembly level, the replaceable parts list only includes
assemblies and chassis parts. Figure 5-1 shows an exploded view of the
HP 1652B/1653B Logic Analyzer.

Abbreviations Table 5-1 lists the abbreviations used in the parts list and throughout this manual.
In some cases two forms of the abbreviations are used: one in all capital letters,
and one in partial or no capital letters. However, elsewhere in the manual, other
abbreviation forms may be used with both lowercase and uppercase letters.

|
Replaceable Table 5-2 is a list of replaceable parts and is organized as follows:
Parts

1. Exchange assemblies in alphanumerical order by reference designation.

2. Electrical assemblies in alphanumerical order by reference designation.

3. Chassis-mounted parts in alphanumerical order by reference designation.
The information given for each part consists of the following:

o Reference designation.

o HP part number.

o Part number Check Digit (CD).

o Total quantity (Qty) used in the instrument or on an assembly. The total
quantity is given once at the first appearance of the part number in the list.

e Description of the part.

o Typical manufacturer of the part in an identifying five-digit code. All parts in
this list (except hardware) are manufactured by or for Hewlett-Packard,
code 28480. No list of manufacturers is provided.

|
Exchange Some parts used in this instrument have been set up for an exchange program.
Assemblies This program allows the customer to exchange a faulty assembly with one that has

been repaired, calibrated, and performance-verified by the factory. The cost is
significantly less than that of a new part. The exchange parts have a part number
in the form XXXXX-695XX.

After receiving the repaired exchange part from Hewlett-Packard, a United States
customer has 30 days to return the faulty assembly. For orders not originating in
the United States, contact the local HP service organization. If the faulty assembly
is not returned within the warranty 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.

HP 1652B/1653B Replaceable Parts
Service Manual 5-1



Or dering To order a part in the material list, quote the HP part number, indicate the
Information quantity desired, and address the order to the nearest HP Sales/Service Office.

To order a part not listed in the material list, include the instrument part number,
instrument serial number, a description of the part (including its function), and the
number of parts required. Address the order to the nearest HP Sales and Service

Office.
|
Direct Mail Within the USA, Hewlett-Packard can supply parts through a direct mail order
Order System system. There are several advantages to this system:

e Direct ordering and shipment from the HP Parts Center in California, USA.

e No maximum or minimum on any mail order (there is a minimum amount
for parts ordered through a local HP office when the orders require billing
and invoicing).

e Prepaid transportation (there is a small handling charge for each order).
e No invoices.

In order for Hewlett-Packard to provide these advantages, a check or money order
must accompany each order.

Mail order forms and specific ordering information are available through your
local HP office. Addresses and telephone numbers are in a separate document
included with this manual.

Replaceable Parts HP 1652B/1653B
5-2 Service Manual
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Table 5-1. Reference Designator and Abbreviations

A =assembly
B =fan;motor
BT = battery
C = capacitor
CR = diode;diode thyristor;
varactor
oL =delay line
DS =annunciator;lamp;LED
E = misc. electrical part
A =amperes
AD =analog-to-digital
AC = aiternating current
ADJ = adjust(ment)
AL = aluminum
AMPL = amplifier
ANLG = analog
ANSI = American Nationa!
Standards Institute
ASSY =assembly
ASTIG = astigmatism
ASYNCHRO  =asynchronous
ATTEN = attenuator
AWG = American wire gauge
BAL = balance
BCD = binary-code decimal
BD =board
BFR = buffer
BIN = binary
BRDG = bridge
BSHG =bushing
BW = bandwidth
C = ceramic;cermet
(resistor)
CAL = calibrate;calibration
cC = carbon composition
ccw = counterclockwise
CER = ceramic
CFM = cubic feet/minute
CH =choke
CHAM =chamfered
CHAN =channel
CHAR =character
CM =centimeter
CMOS =complementary metal-
oxide-semiconductor
CMR =common mode rejec-
tion
CNDCT =conductor
CNTR = counter
CON =connector
CONT = contact
CRT = cathode-ray tube
cw = clockwise
D =diameter
D/A = digital-to-analog
DAC =digital-to-analog
converter
DARL =darlington
DAT =data
DBL =double
DBM =decibel referenced
to 1mW
DC = direct current
DCDR =decoder
DEG =degree
DEMUX =demultiplexer
DET = detector
DIA =diameter
piP =dual in-line package
Div = division
DMA = direct memory access
DPDT =double-pole,
double-throw
DRC = DAC refresh controlier
DRVR = driver

owL
ECL
ELAS

FC

FD
FEM
FF
FL
FM
FR

FXD
GEN
GND
GP
GRAT
GRV

HD
HDND
HG
HGT
HLCL
HORIZ
HP
HP-iB

HR
HY
HZ
o]

IC

D

IN
INCL
INCAND
INP
INTEN
INTL
INV
JFET

JKT

LCH
LCcL
LED

LG

U

LK
LKWR
LS

Lv

MACH
MAX

REFERENCE DESIGNATOR
=fuse Q
=filter
=hardware R
=electrical connector RT
(stationary portion);jack S
= coiljinductor T
=misc. mechanical part T8
=electrical connector ™
(moveable portion);plug
ABBREVIATIONS
=dowel MFR
= emitter coupled logic MICPROC
=elastomeric MINTR
=external MISC
=farads;metal film MLD
(resistor) MM
=carbon film/ MO
composition MTG
=feed MTLC
=female MUX
=flip-flop MW
=flat N
=foam;from NC
=front NMOS
=gain bandwidth
product NPN
=full wave
= fixed NPRN
=generator NRFR
=ground(ed)
=general purpose NSR
=graticule
=groove NUM
=henries;high OBD
=hardware OCTL
=hardened oD
=mercury OP AMP
= height 0osC
=helical P
=horizontal P/O
=Hewilett-Packard PC
=Hewlett-Packard PCB
Interface Bus PD
= hour(s) PF
=high voltage Pl
=Hertz PL
=input/output PLA
=integrated circuit
=inside diameter PLST
=inch PNP
=include(s)
=incandescent POLYE
=input POS
=intensity POT
=internal POZI
=inverter PP
=junction field- PPM
effect transistor PRCN
=jacket PREAMP
=kilo(103) PRGMBL
=low PRL
=pound PROG
=latch PSTN
=local T
=light-emitting PW
diode PWR
=long R-S
=lithium RAM
=lock
= lockwasher RECT
=low power Schottky RET
= low voltage RF
=mega(106);megohms; RGLTR
meter(distance) RGTR
=machine AK
=maximum RMS

=transistor; SCR;
triode thyristor
=resistor
=thermistor
=switch;jumper
=transformer
=terminal board
=test point

=manufacturer

= MiCroprocessor

= miniature

= miscellaneous

=molded

= millimeter

=metal oxide

=mounting

=metallic

=mulliplexer

= milliwatt

=nano(10-9)

= no connection

=n-channel metal-
oxide-semiconductor

= negative-positive-
negative

=neoprene

=not recommended for
field replacement

=not separately
replaceable

=numeric

=order by description

=octal

= outside diameter

= operational amplifier

=oscillator

= plastic

=part of

= printed circuit

= printed circuit board

= power dissipation

= picofarads

=plugin

= plate(d)

=programmable iogic
array

= plastic

= positive-negative-
positive

= polyester

= positive;position

= potentiometer

= pozidrive

= peak-to-peak

= parts per million

= precision

= preamplifier

=programmable

= paraile!

= programmable

= position

= point

= potted wirewound

= power

=reset-set

=random-access
memory

=rectifier

=retainer

=radio frequency

=regulator

=register

=rack

=root-mean-square

<

<xXg

SEC

SEG
SEL
SGL
SHF
Sl
SIP

SKT
sL
SLDR
SLT
SOLD
SPCL
sQ
SREG
sRQ
STAT
STD
SYNCHRO
A
TBAX
T
™
THD
THK
THRU
™
™6
L
TRANS
TRIG
TRMR
AN
T
™

u

uL

UNREG
VA

VAC
VAR
VvCO

vDC
VERT
VF
Vs

w/
W/0

XSTR
ZNR
oC

of
oK

=integrated circuit;
microcircuit

=electron tube; glow
lamp

=voltage regulator;
breakdown diode

=cable

=socket

=crystal unit(piezo-
electric or quartz)

=Round

=read-only memory

=rotary pulse generator

=receiver

= Schottky-clamped;
seconds(time)

= screw;silicon
controlled rectifier

=second(time);secon
dary

=segment

=selector

=single

=shift

=silicon

=single in-line
package

= skirt

=slide

=solder

=slot(ted)

= solenoid

=special

=square

=shift register

=service request

= static

=standard

=synchronous

=tantalum

=tubeaxial

=temperaiure coefficient

=time delay

=thread(ed)

=thick

=through

=test point

=tapping

=tripie

=transformer

=trigger(ed)

=trimmmer

=turn{s)

transistor-transistor

transmitter

= micro(10-6)

=Underwriters
Laboratory

= unregulated

=voltampere

=volt,ac

=variable

=voltage-controlled
oscillator

=volt,dc

=vertical

=voltage filtered

=versus

=watts

=with

=without

=wirewound

=transistor

=zener

=degree Celsius
(Centigrade)

=degree Fahrenheit

=degree Kelvin
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Table 5-2. Replaceable Parts List

Reference  HP Part Mfr Mfr Part

Designator Number CD Qty Description Code  Number
A1 01652-66501 0 1 SYSTEM BOARD ASSEMBLY - 80 CHANNEL (1652B) 28480 01652-66501
A1 01653-66501 1 1 SYSTEM BOARD ASSEMBLY - 32 CHANNEL (1653B) 28480 01653-66501
A2 01652-66503 2 1 KEYBOARD CIRCUIT BOARD ASSEMBLY 28480 01652-66503
A3 2090-0204 9 1 MONITOR ASSEMBLY 28480 2090-0204
A4 0960-0753 6 1 ROTARY PULSE GENERATOR 28480 0960-0753
As 0950-1879 8 1 POWER SUPPLY ASSEMBLY 28480 0950-1879
A6 0950-1798 O 1 DISK DRIVE ASSEMBLY 28480 0950-1798
A7 0165061614 4 1 INTENSITY ADJUSTMENT ASSEMBLY 28480 01650-61614
A8 91350325 8 1 LINE FILTER SWITCH ASSEMBLY 28480 9135-0325
A9 01650-61608 6 5 PROBE TIP ASSEMBLY (1652B) 28480 01650-61608
A9 0165061608 6 2 PROBE TIP ASSEMBLY (1653B) 28480 01650-61608
A10 01652-66502 1 1 OSCILLOSCOPE BOARD ASSEMBLY - 2 CHANNEL 28480 01652-66502
A1 54503-63401 4 2 ATTENUATOR ASSEMBLY 28480 54503-63401
A12 10430A 8 2 PROBE 500 MHZ 1M 10:1 28480 10430A
B1 3160-0420 O 1 FAN-TUBEAXIAL 100-CFM 12VDC 28480 3160-0429
E1 5059-9333 8 0 REPLACEMENT PROBE LEADS (PKG OF 5) 28480 5959-9333
E2 5959-9334 9 0 REPLACEMENT PROBE GROUNDS (PGK OF 5) 28480 5059-9334
E3 5959-9335 0 0 REPLACEMENT POD GROUNDS (PKG OF 5) 28480 5959-9335
E4 5059-0288 4 5 GRABBER ASSEMBLY SET - 20 (1652B) 28480 5959-0288
E4 5959-0288 4 2 GRABBER ASSEMBLY SET-20 (1653B) 28480 5959-0288
F1 21100003 O 1 FUSE 3A 250V NTD FE UL 28480 2110-0003
H1 05350113 1 10 NUT"U'-TP M3 X 0.500.3MM-THK (TOP COVER) 28480 0535-0113
H2 0535-0056 1 4 NUT-HEX PRVLG-TRQ M4 X 0.7 SMM-THK (CRT) 28480 0535-0056
H3 29500001 8 3 NUT-DBL-CHAM 3/8-32-THD0.094-IN-THK (RPG, BNC) 28480 2950-0001
H4 2050-0072 3 1 NUT-DBL-CHAM 1/4-32-THD0.062-IN-THK (INTEN ADJ) 28480 2950-0072
H5 05150372 2 12 SCREW M3 X 0.5 BMM-LG (DISK DRIVE, REAR PANEL) 28480 0515-0372
H6 0515-0821 6 4 SCREW- M3.5 X 0.6 (FAN) 28480 0515-0821
H7 0515-1035 6 22 SCREW-M3 X 0.5 8MM- (FEET, LINE FIL, TOP COVER) 28480 0515-1035
H8 0515-1135 7 4 SCREW- M3 X 0.5 25MM-LG (KEYPAD) 28480 0515-1135
He 0515-1951 5 8 SCREW-TAPPING M4.2 (SYSTEM BOARD) 28480 0515-1951
H10 01650-82401 1 2 M5 SHOULDER SCREW (HANDLE) 28480 01650-82401
H11 2190-0009 4 2 WASHER-LK INTL T NO. 80.168-IN-ID (HP-IB CABLE) 28480 2190-0009
H12 2190-0016 3 2 WASHER-LK INTL T 3/8 IN0.377-IN-ID (BNC) 28480 2190-0016
H13 2190-0027 6 1 WASHER-LK INTL T 1/4 IN0.256-IN-ID (INTEN ADJ) 28480 2190-0027
H14 3160-0092 3 1 FAN GUARD 28480 3160-0092
H15 0590-1868 1 4 FAN MOUNTING CLIP 28480 0590-1868
H16 1400-0611 0 1 CLAMP-FL-CA 1-WD (DISK DRIVE CABLE) 28480 1400-0611
H17 0380-1482 5 2 HEX STANDOFF .0340 (HP-IB CABLE) 28480 0380-1482
H18 01650-00203 3 2 NUT PLATE (HANDLE) 28480 01650-00203
H19 2950-0054 1 2 NUT 1/2 - 28 .125 (ATTENUATOR BNC) 28480 2950-0054
H20 3050-0893 9 2 WASHER - FLAT (PC BOARD BRACKET) 28480 3050-0893

HP 1652B/1653B
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Table 5-2. Replaceable Parts List (continued)

Reference  HP Part Mfr Mfr Part

Designator Number CD Qty Description Code  Number
H21 05150374 4 6 SCREW-MACH M3.0 X 0.50 (OSCILLOSCOPE BOARD) 28480 0515-0374
H22 0515-1246 1 4 SCREW-MACH M3 X 0.5 (ATTENUATOR) 28480 0515-1246
H23 29500035 8 1 NUT .468-32 .078 (PROBE COMPENSATION BNC) 28480 2950-0035
H24 21900068 5 3 WASHER-LK .505 .630 .02 (ATTENUATOR) 28480 2190-0068
MP1 01650-45207 7 1 CABINET MOLDED PLASTIC 28480 01650-45207
MP2 01650-04901 2 1 BALE HANDLE 28480 01650-04901
MP3 1460-1345 5 2 TILT STAND SST 28480 1460-1345
MP4 01650-47701 0 2 MOLDED FOOT 28480 01650-47701
MP5 01650-01202 0 1 GROUND BRACKET 28480 01650-01202
MP6 01652-94302 8 1 IDENTIFICATION LABEL (1652B) 28480 01652-94302
MPs 01653-9430f | 9 1 IDENTIFICATION LABEL (1653B) 28480 01653-94302
MP?7 01652-94301 7 1 KEYBOARD LABEL 28480 01652-94301
MP8 01652-40501 6 1 KEYBOARD HOUSING 28480 01652-40501
MP9 01652-41901 2 1 ELASTOMERIC KEYPAD 28480 01652-41901
MP10 01652-40502 7 1 KEYBOARD SPACER 28480 01652-40502
MP11 01650-46101 2 2 LOCKING PIN PCB 28480 01650-46101
MP12 01650-00205 1 1 REAR PANEL (1652B) 28480 01650-00205
MP12 01651-00203 0 1 REAR PANEL (1653B) 28480 01651-00203
MP13 71204835 0 1 CSA CERTIFICATION LABEL 28480 7120-4835
MP14 01650-04101 4 1 TOP COVER 28480 01650-04101
MP15 01650-84501 6 1 ACCESSORY POUCH 28480 01650-84501
MP16 01650-94303 7 1 PROBE LABELS 28480 01650-94303
MP17 01650-290101 6 5 GROUND SPRING (SYSTEM BOARD 16528) 28480 01650-29101
MP17 01650-29101 6 2 GROUND SPRING {SYSTEM BOARD 1653B) 28480 01650-29101
MP18 01650-29102 7 1 CLIP RS-232 ESD 28480 01650-29102
MP19 01650-25401 1 1 DISK INSULATOR 28480 01650-25401
MP20 01650-63202 0 1 RS-232 LOOPBACK CONNECTOR 28480 01650-63202
MP21 01650-47401 7 1 RPG KNOB 28480 01650-47401
MP22 01652-01201 1 1 BRACKET - PC BD (OSCILLOSCOPE BOARD) 28480 01652-01201
MP23 01652-01202 2 1 PLATE - PC BD (OSCILLOSCOPE BOARD) 28480 01652-01202
MP24 01652-94303 9 1 PROBE COMPENSATION LABEL 28480 01652-94303
w1 01650-61601 9 1 SWEEP CABLE 28480 01650-61601
w2 54503-61606 7 1 POWER SUPPLY CABLE 28480 54503-61606
w3 01650-61604 2 1 DISK CABLE 28480 01650-61604
w4 01650-61605 3 2 BNC CABLE 28480 01650-61605
w5 01650-61607 5 5 PROBE CABLE (1652B) 28480 01650-61607
w5 01650-61607 5 2 PROBE CABLE (1653B) 28480 01650-61607
w6 01650-61613 3 1 HP-IB CABLE 28480 01650-61613
w7 01650-61616 6 1 FAN CABLE 28480 01650-61616
ws 01652-61602 2 1 OSCILLOSCOPE CABLE ASSY 60 COND 28480 01652-61602
wo 54100-61610 6 1 PROBE COMPENSATION BNC 28480 54100-61610
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6A

Theory of Operation

Introduction This section provides the theory of operation of the HP 1652B/1653B Logic
Analyzer. The theory of operation is included for information only and is not
intended for troubleshooting purposes.

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

. W Maintenance should be performed by trained service personnel aware of
Warning the hazards involved (for example, fire and electric shock). When
maintenance can be performed without power applied, the power cord
should be removed from the instrument.

Block Level The HP 1652B is an 80 channel state and timing logic analyzer with a 2 channel,

Theory 100 MHz, 400 Msample/s digitizing oscilloscope. The HP 1653B is a 32 channel
state and timing logic analyzer with a 2 channel, 100 MHz, 400 Msample/s
digitizing oscilloscope. The human interface is a front-panel keypad and knob for
instrument control and a 9-inch (diagonal) white phosphor CRT for information
display. Available on the rear panel are RS-232-C and HP-IB ports for
communication to a printer or from a controller. Also on the rear panel are two
BNC:s for input or output of an external trigger and a BNC for oscilloscope probe
compensation,

The instrument is built around the 68000 microprocessor and powerful data
acquisition ICs that probe, shape, store, and analyze data from a target system. An
acquisition interface to the 68000 makes the data acquisition system fully
compatible with the architecture of the 68000 microprocessor. The System
Assembly Board contains the necessary circuitry to interface the keypad, CRT
monitor, disk drive, RS-232-C, and HP-IB ports.

Figures 6A-1 and 6A-2 show a simplified block diagram of the instrument.

HP 1652B/1653B Theory of Operation
Service Manual 6A-1
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Power Supply The switching power supply provides 120 W (200 W maximum) for the instrument.
Assembly The ac input. to the power supply is 115V or 230 V, -25% to +15%. Maximum

CRT Monitor
Assembly

Main Assembly

Central
Processing Unit
(CPU)

Oscilloscope
Assembly

Theory of Operation
6A-4

input power is 350 VA maximum. The ac input frequency is 48 to 66 Hz.

All voltages necessary to operate the instrument are applied first to the Main
Assembly. Unfiltered voltages of + 15V, +12V, -12V, +5.15V,-5.2V, and +3.5V
are supplied to the board where they are then filtered and distributed throughout
the main assembly board, oscilloscope board, and to the CRT Monitor Assembly.
Filtered voltages of approximately +5 V and + 12 V are routed through the Main
Assembly to the CRT Monitor Assembly. The +5.15 V supply is adjustable on the

supply.

The CRT Monitor Assembly consists of the sweep board circuitry, a 9-inch white
phosphor CRT, and the CRT yoke. The assembly requires + 5V and + 12V from
the power supply via the Main Assembly.

The non-interlacing raster display is controlled by the CPU portion of the Main
Assembly. System control provides synchronization and pixel information.

The Main Assembly contains the logic analyzer acquisition system and system
control circuitry. It also provides interfaces for the Power Supply Assembly, CRT
Monitor Assembly, keyboard, RS-232C, and HP-IB. The input to the Main
Assembly is from any or all of the data acquisition pods, which exit the rear panel.
The user interface is from the front-panel keyboard or with a controller via the
HP-1B or RS-232C connector on the rear panel. A more detailed theory of the
logic analyzer circuitry follows block level theory.

The CPU is a 68000 P10 microprocessor with addressing capability of 16
megabytes (23 address lines/16 data lines). The CPU receives its clock (10 MHz)
from the TCL (Timing Control Logic). The TCL circuitry consists of
programmable array logic (PALs), various logic gates, and miscellaneous circuitry
for arbitrating between display and refresh requests of display and system RAM.
The PALs and arbitration circuitry are synchronized with a 20 MHz clock. The
rest of the circuitry is asynchronous. The signals generated by the TCL provide all
timing for the CPU. The CPU drives the read/write line and the address and data
strobes.

The CPU supplies a 2.5 MHz enable clock for synchronization with the CRT
Controller (CRTC).

The Oscilloscope Assembly contains the oscilloscope acquisition system. The
analog input to the Oscilloscope Assembly is from either or both of two channels,
located at the front-panel BNCs. The user interface is from the front-panel
keyboard or with a controller via the HP-IB or RS-232C connector on the rear
panel. A more detailed theory of the Oscilloscope Assembly follows the block
level theory.

HP 1652B/1653B
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The front-panel keypad is elastomeric and has 29 keys. The keyboard rows are
continually scanned at a frequency of 60 Hz. When a key is pressed the signal is
sent as data to the 68000 which determines the key pressed and its function. The
Rotary Pulse Generator (RPG) is connected to the front-panel knob and supplies
pulses to the 68000 microprocessor when the knob is turned. The RPG is used for
cursor movement and value entry.

The disk controller performs the necessary functions for reading or writing data to
the built-in disk drive of the logic analyzer. The disk controller interface to the
68000 is an 8-bit bidirectional bus for data, status, and control word transfers.

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

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

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

The SCN2661 IC contains a baud rate generator which can be programmed from
the logic analyzer I/O menu for one of eight baud rates. Protocol, word length,
stop bits length, and parity are also programmed via the I/O menu.

Two additional ICs, the DS14C88 and DS14C89, are line drivers/receivers used by
the SCN2661 IC for interface of terminal equipment with data communications
equipment. Slew rate control is provided on the ICs, eliminating the need for
external capacitors.

The HP-IB controller provides an interface between the microprocessor system
and the HP-IB in accordance with IEEE 488 standards. An 8-bit data buffer and
8-bit control line buffer interface the HP-IB controller to the HP-IB bus.

The HP-IB is a 24 conductor shielded cable carrying 8 data lines, 8 control lines, 7
system grounds, and 1 chassis ground.

Theory of Operation
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The HP 1652B/1653B logic analyzer operation is based around a 68000
microprocessor and proprietary acquisition ICs. Input data is captured by passive
probing, reshaped, and stored into memory.

The data acquisition for the logic analyzer consists of the data acquisition pods,
acquisition ICs, and the interface to the 68000. The interface to the target system
is through any of the data acquisition pods. There are five pods available on the
HP 1652B (80 channels) and two pods available on the HP 1653B (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 pod consists of a probe tip assembly and a 4.5 foot woven cable. A probe tip
assembly includes 17 twelve-inch probes and a common ground return. This is
connected to one end of the cable. The other end of the woven cable terminates at
the rear panel of the logic analyzer. The woven cable consists of 17 signal lines, 17
signal return lines, 2 chassis grounds, and 2 power supply lines. All are woven
together with polyarmid yarn.

Each probe input has an input impedance of 100k ohms in parallel with
approximately 8 pF. The probes can be grounded in two ways: with a common
pod ground for state measurements, or with a probe tip ground for higher
frequency measurements.

The input signals are attenuated by a factor of 10 in the passive probe. The signals
are applied to a comparator where they are compared 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 acquisition IC. The input data is then stored at the acquisition IC.

The two BNCs on the rear panel are used for arming control of the logic analyzer
acquisition ICs. An arm signal may be output from the ICs to the rear panel
EXTERNAL TRIGGER OUT (J10), or input to the ICs from EXTERNAL
TRIGGER IN (J9).

Theory of Operation
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Memory The memory of the logic analyzer consists of three separate memories: one ROM
and two RAMs. The system (EP)ROM is 32 K long by 16 wide and is used
primarily for booting-up the system and self-test storage. The system (D)RAM is
512 K long by 16 wide and contains the operating system and the acquired data
from the target system. Since the RAM is a volatile memory, the operating system
is loaded at each power-up of the instrument via the built-in disk drive and a mini
floppy disk.

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

Theory of Operation HP 1652B/1653B
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The oscilloscope circuitry provides the conditioning, sampling, digitizing, and
storage of the signals at the channel input connectors. The channels are identical.
The trigger circuitry input can be selected between the oscilloscope channels and
the logic analyzer. A 400 MHz oscillator, with the time base and mux/sync
(multiplexer synchronizer), provides the sample clocking. After conditioning, the
signals are digitized and stored in a hybrid IC containing both the ADC and
memory. The signal data is then transferred over the data bus where it is
processed for display.

The channel signals are conditioned by the attenuator/preamps, thick film hybrids
containing passive attenuators, impedance converters, and a programmable
amplifier. The channel sensitivity defaults to the standard 1-2-5 sequence (other
sensitivities can be set also). However, the firmware uses passive attenuation of 1,
5,25, and 125, with the programmable preamp, to cover the entire sensitivity range.

The input has a selectable 1 MQ or 50  input impedance. Compensation for the
passive attenuators is laser trimmed and not adjustable. After the passive
attenuators, the signal is split into high-frequency and low-frequency components.
Low frequency components are amplified on the PC board where they are
combined with the offset voltage.

The high- and low-frequency components of the signal are recombined and
applied to the input FET of the preamp. The FET provides a high input
impedance for the preamp. The programmable preamp adjusts the gain to suit the
required sensitivity and provides two output signals. One signal is the same
polarity as the input and goes to the trigger circuitry. The other is of the opposite
polarity and is seént to the post amplifier.

The post amplifier conditions the signal for the ADC. It has a gain of
approximately 2.5 and it has one compensation capacitor adjustment per channel.
This adjustment effects the transition rise time and overshoot.

A single hybrid digitizes and stores the channel signal. Digitization is done by a set
of comparators in a flash converter. A precision voltage divider within the ADC
provides a separate reference for each comparator. This voltage divider is
controlled by a reference supply and amplifier on the PC board.

The FISO (fast in, slow out) memory is 2 k by 6-bit bytes. Sample clocks are
provided by the time base circuitry. At 500 ns/div and faster, the sample clock is
400 MHz. At sweep speeds of 1 us and slower, the sample clocks range from 200
MHz to 25 Hz. The FISO data is buffered onto the CPU data bus for further
processing.

The trigger circuitry accepts inputs from both oscilloscope channels, the logic
analyzer, and the time base. Only one of these signals is multiplexed into the
trigger circuitry, depending on the trigger mode. For example, the input from the
time base is used while the instrument is in the "trigger immediate"” mode.

When in the "edge trigger” mode, the preamp outputs are fed through a high speed
voltage comparator using a reference voltage from the DAC.

Theory of Operation
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The trigger circuitry output drives the time base and the logic analyzer arming
input. This output and internal status signals are interfaced to the data bus for
software processing purposes.

Time Base The time base provides the sample clocks and timing necessary for data
acquisition. It consists of the 400 MHz reference oscillator, mux/sync hybrid
(multiplexer/synchronizer), and time base IC.

The mux/sync hybrid provides sample clocks to the ADC. At sample rates of 400
MHz and 200 MHz, this sample clock is derived from the 400 MHz reference
oscillator. At 100 MHz and slower, the sample clock comes from the time base IC.
The mux/sync hybrid synchronizes the gating of the sample clock to provide only
full sample clocks.

The time base hybrid has programmable dividers to provide the rest of the sample
frequencies appropriate for the time range selected. It uses the time-stretched
output of the fine interpolator to time-reference the sampling to the trigger point.
It has counters to control how much data is taken before (pre-trigger data) and
after (post-trigger data) the trigger event. After the desired number of pre-trigger
samples has occurred, the time base hybrid sends a signal to the Logic Trigger
(trigger arm) indicating it is ready for the trigger event. When the trigger
condition is satisfied, the Logic Trigger sends a signal back to the time base hybrid.
The time base hybrid then starts the post-trigger delay counter. When the
countdown reaches zero, the sample clocks are stopped and the CPU is signaled
that the acquisition is complete.

Fine Interpolator The Fine Interpolator is a dual-slope integrator that acts as a time-interval
stretcher. When the trigger circuitry receives a signal that meets the programmed
triggering requirements, it signals the time base. The time base then sends a pulse
to the fine interpolator. The pulse is equal in width to the time between the trigger
and the next sample clock. The fine interpolator stretches this time by a factor of
approximately 375. Meanwhile, the time base hybrid runs a counter with a clock
derived from the sample rate oscillator. When the interpolator indicates the
stretch is complete, the counter is stopped. The count represents, with much
higher accuracy, the time between the trigger and the first sample clock. The
count is stored and used to place the recently acquired data in relationship with
previous data.

Probe An oscillator generates a 1.25 kHz square wave with fast edges for oscilloscope
Compensation probe compensation. The oscillator’s levels range from approximately -400 mV to
-900 mV.

Digital Interface The Digital Interface provides control and interface between the system control
and digital functions in the acquisition circuitry.

Analog Interface The Analog Interface provides control of analog functions in the acquisition
circuitry. It is primarily a 16 channel DAC with an accurate reference, and filters
on the outputs. It controls channel offsets and trigger levels.

Theory of Operation HP 1652B/1653B
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Self Tests

6B

Introduction This section provides information on the power-up self tests and extended self tests
of the HP 1652B/1653B. All of these self tests may be performed without access to
the interior of the instrument.

I

Powe r-Up The power-up self tests are automatically performed upon applying power to the

Self Tests instrument. The revision number of the operating system is given in the upper
right corner of the screen during the power-up self tests. As each test is
completed, either "passed” or "failed" is printed in front of the name of each test in
the following 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 Disk test
LOADING SYSTEM FILE
As indicated by the last message, the HP 1652B/1653B logic analyzer will
automatically load from the operating system disk in the disk drive. If the
operating system disk is not in the disk drive, the message "SYSTEM DISK NOT
FOUND" will be displayed at the bottom of the screen and "NO DISK" will be
displayed in front of the disk test in place of "passed.”
@ If the message "SYSTEM DISK NOT FOUND" appears on screen, insert the
Note operating system disk into the disk drive and press any front panel key.

HP 1652B/1653B
Service Manual
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Selectable Selectable self tests are used as troubleshooting aids. Eight self tests may be
Self Tests invoked via the Self Tests menu:

Analyzer Data Acquisition
Scope Data Acquisition
RS-232-C

BNC

Keyboard

RAM

ROM

Disk Drive

Cycle through tests

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

The repetitive self tests display the number of "runs" and "failures” for the selected
test. Press STOP to discontinue the test.

After the test is completed, either "Passed,Failed," or "Tested" will be displayed
on the Self Tests menu in front of the test.

Selecting the Self The sclf tests may be invoked from any menu by pressing the front panel I/O key.
Tests Menu The pop-up 1/0 menu appears on screen with the following choices:

—

Done

Print Screen

Print All

Disk Operations

1/0 Port Configuration
External BNC Configuration
Self Tests

. Move the cursor to Self Tests with the front panel knob and press SELECT.

. w The self tests are loaded from the Performance Verification disk. The process of
Caution running the self tests destroys the current configuration and data.

pA

Self Tests
6B-2

Insert the Performance Verification disk (or copy of it) into the disk drive.

HP 1652B/1653B
Service Manual



3. Move the cursor to the Start self test field with the front panel knob and
press SELECT. After loading the self tests, the HP 1652B/1653B Self Tests

menu will display the following:
Untested *  Analyzer Data Acquisition
Untested *  Scope Data Acquisition
Untested * RS-232-C
Untested * BNC
Untested * Keyboard
Untested * RAM
Untested * ROM
Untested *  Disk Drive
¥  Cycle through tests

4. To select a self test, move the cursor to the appropriate test with the front
panel knob and press SELECT. To leave the HP 1652B/1653B Self Tests
menu, move the cursor to Done and press SELECT. The HP 1652B/1653B
will reload the operating system from the disk and display the default System
Configuration menu.

% The operating system disk (or copy of it) must be in disk drive to reload the
Note operating system after leaving the Self Tests menu.
P g g

Analyzer Data The Analyzer Data Acquisition self test verifies the functionality of key elements of
Acquisition the internal acquisition system.

Self Test

1. In HP 1652B/1653B Self Tests menu, move the cursor to Analyzer Data
Acquisition and press SELECT. A menu will appear with a description of
the test, the number of "runs" and "failures"” for the selected test, and fields to
select Single test, Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT. The
message "Running Data Acquisition Test" appears on screen while the
instrument is performing the test. When the test is finished, the message
"Data Acquisition Test complete" will appear on screen.

3. If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

HP 1652B/1653B Self Tests
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Scope Data The Scope Data Acquisition self test verifies the functionality of key elements of
Acquisition the internal acquisition system. These key elements include the following:

Self Test Scope Memory

Scope Pretrigger Delay
Scope Trigger

Scope Sample Rate
Scope Preamp

Scope Interpolator

. In HP 1652B/1653B Self Tests menu, move the cursor to Scope Data
Acquisition and press SELECT. A menu will appear with a description of
the test, the number of "runs" and "failures" for the selected test, and fields to
select Single test, Repetitive test, or Done.

e

2. Move the cursor to Single test or Repetitive test and press SELECT. The
message "Running Scope Data Acquisition Test" appears on screen while the
instrument is performing the test. When the test is finished, the message
"Scope Data Acquisition Test complete" will appear on screen.

3. If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4, To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

RS-232-C Self Test The RS-232-C self test verifies the functionality of the RS-232-C driver and
continuity of the RS-232-C data paths.

Equipment Required:
RS-232-C Loopback Connector . ............. 01650-63202

Procedure:

1. In HP 1652B/1653B Self Tests menu, move the cursor to RS-232-C and press
SELECT. A menu will appear with a description of the test, the number of
"runs” and "failures" for the selected test, and fields to select Single test,
Repetitive test, or Done.

2. Connect the RS-232-C loopback connector to the rear-panel RS-232-C
receptacle. The message "Running RS-232C Test" appears on screen while
the instrument is performing the test. When the test is finished, the message
"RS-232C Test complete” will appear on screen.

ﬁ The RS-232-C loopback connector is an accessory supplied with the
Note HP 1652B/1653B.

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

4. If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

Self Tests HP 1652B/1653B
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5. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and

press SELECT.

BNC Self Test The BNC self test verifies the functionality of the internal BNC trigger circuitry.

1. In HP 1652B/1653B Self Tests menu, move the cursor to BNC and press

SELECT. A menu will appear with a description of the test, the number of
"runs” and "failures” for the selected test, and fields to select Single test,
Repetitive test, or Done.

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

message "Running BNC Test" appears on screen while the instrument is
performing the test. When the test is finished, the message "BNC Test
complete” will appear on screen.

If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

Keyboard Self The Keyboard self test verifies the key closures and knob operation on the front
Test panelsystem.

1.

In HP 1652B/1653B Self Tests menu, move the cursor to Keyboard and press
SELECT. A menu will appear with a description of the test and fields to
Execute the test or exit the menu (Done).

. Move the cursor to Execute and press SELECT. A menu displaying the

front-panel keys will appear on screen.

. Press all of the keys on the front panel keypad and rotate the front panel

RPG knob to verify their operation.

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

menu.

To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

RAM Self Test The RAM self test verifies the operation of system RAM and display RAM.

1.

HP 1652B/1653B
Service Manual

In HP 1652B/1653B Self Tests menu, move the cursor to RAM and press
SELECT. A menu will appear with a description of the test, the number of
"runs” and "failures” for the selected test, and fields to select Single test,
Repetitive test, or Done.

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

message "Running RAM Test" appears on screen while the instrument is
performing the test. When the test is finished, the message "RAM Test
complete” will appear on screen.

If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

Self Tests
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4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

ROM Self Test The ROM self test verifies the operation of system ROM.

1. In HP 1652B/1653B Self Tests menu, move the cursor to ROM and press
SELECT. A menu will appear with a description of the test, the number of
"runs” and "failures" for the selected test, and fields to select Single test,
Repetitive test, or Done.

2. Move the cursor to Single test or Repetitive test and press SELECT.The
message "Running ROM Test" appears on screen while the instrument is
performing the test. When the test is finished, the message "ROM Test
complete” will appear on screen.

3. If you are running repetitive tests, presé the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4. To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

Disk Drive Self The Disk Drive self test verifies the functionality of the key elements of the internal
Test disk drive system.

1. In HP 1652B/1653B Self Tests menu, move the cursor to Disk Drive and
press SELECT. A menu will appear with a description of the test, the
number of "runs" and "failures" for the selected test, and fields to select
Single test, Repetitive test, or Done.

||:' There must be a formatted disk in the disk drive to successfully run the Disk Drive
Note WP self tests.

2. Move the cursor to Single test or Repetitive test and press SELECT.The
message "Running Disk Test" appears on screen while the instrument is
performing the test. When the test is finished, the message "Disk Test
complete" will appear on screen.

3. If you are running repetitive tests, press the front-panel STOP key when you
want to discontinue the test. The number of runs and failures will be
displayed in the menu.

4, To return to HP 1652B/1653B Self Tests menu, move the cursor to Done and
press SELECT.

Self Tests HP 1652B/1653B
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Cycle Through Cycle through tests allows you to cycle through the following tests:

Tests

HP 1652B/1653B
Service Manual

—

Analyzer Data Acquisition
Scope Data Acquisition
BNC

RAM

ROM

Disk Drive

. In HP 1652B/1653B Self Tests menu, move the cursor to Cycle through tests

and press SELECT.

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

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

. To see the results of the tests for individual tests, move the cursor to the

appropriate test and press SELECT. The number of runs and failures of the
continuous test will be displayed on the individual self test menu.

. Move the cursor to Done and press SELECT to return to the

HP 1652B/1653B Self Tests menu.
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6C
Troubleshooting

O

Introduction This section provides troubleshooting information for the HP 1652B/1653B Logic
Analyzer. Troubleshooting consists of flowcharts, and signal level tables. The
troubleshooting information is provided to isolate a faulty assembly. When a faulty
assembly has been located, the disassembly/assembly procedures in section 6D
help direct replacement of the assembly.

Self-test descriptions and instructions are provided in section 6B.

. w The effects of ELECTROSTATIC DISCHARGE can damage electronic
Caution components. Use grounded wriststraps and mats when performing any kind of
service to this instrument.

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

. W Maintenance should be performed by trained service personnel aware of
Warning the hazards involved (for example, fire and electric shock). When
maintenance can be performed without power applied, the power cord
should be removed from the instrument.

Trouble The trouble isolation flowcharts are the troubleshooting guides. Start there when
Isolation repairing a defective instrument.
Flowcharts The flowcharts refer to other tests, tables, and procedures to help isolate troubles.

Disassembly procedures are included in section 6D to direct you in replacing faulty
assemblies. The circled numbers on the charts indicate the next chart to use for
isolating a problem.

HP 1652B/1653B Troubleshooting
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Figure 6C-8. Trouble Isolation for RS-232C
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Power Su pp'y The power supply must be loaded by either the System Assembly Board or with an
Voltages Check added resistor to check the voltages.

. w This procedure is to be performed only by service-trained personnel
Warning aware of the hazards involved (such as fire and electrical shock).

Power Supply Loaded by System Assembly
1. Remove the instrument top cover.

2. Using the figure below, check for the voltages indicated at the testpoints.

com —iev +3.5v +5.20V ADJ
+5.20V

POWER SUPPLY
OUTPUT CABLE

01650E64

POWER SUPPLY
INPUT CABLE

Figure 6C-12. Power Supply Test Points

Power Supply Isolated

Isolate and check the supply with the following steps. Use the figure above for
reference.

1. Turn off the instrument and remove the power cable.
2. Disconnect the supply output cable at the supply (see figure above).
3. Load the +5.20 V supply with a 2 ohm 25 watt resistor.

a. With a jumper wire, connect one end of the resistor to one of the
5.20 V pins (pins 1 through 4) on the supply output.

b. With another jumper wire, connect the other end of the resistor to one
of the ground pins (pins 5 through 8) on the supply output.

Troubleshooting HP 1652B/1653B
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4. Reconnect the power cable and turn on the instrument. Then check for the

voltages at the supply output using the values in the following table.

Table 6C-2. Power Supply/Main Assembly Voltages

PIN SIGNAL PIN SIGNAL

1 +5.20 V 11 -5.2 Vv

2 +5.20 V 12 GROUND

3 +5.20 V 13 +12 V

4 +5.20 V 14 GROUND

5 GROUND (Display) 15 -12 Vv

6 GROUND (Digital) 16 GROUND

7 GROUND (Digital) 17 +12 V (Display)
8 GROUND (Display) 18 5.2V

9 +3.5V 19 +15.5 V (Fan)
10 GROUND 20 GROUND (Fan)

The ground planes (digital, fan, and display) are at the same potential on the
power supply, but when you are measuring them on the main assembly, the
supplies must be measured with reference to the respective ground.

. Remove the instrument top cover.

2. Check the CRT Monitor input cable for the signals and supplies listed in the

table below. The cable is the wide ribbon cable connecting the monitor
assembly to the System Assembly Board.

. Dynamic video signals FB (Full-bright) and HB (Half-bright) are TTL
inputs. Check for activity on these lines. The table includes a truth table for
these signals.

Table 6C-1. CRT Monitor Input Cable Pin Assignments

PIN SIGNAL PIN SIGNAL FB HB  VIDEO
1 +5 V (Digital) 2 +12 V (Display) 0 0 OFF
3 GROUND (Display) 4 GROUND (Display) 0 1 HALF
5 +12 vV {Display) 6 GROUND (Display) 1 0 FULL
7 +12 V (Display) 8 GROUND (Display) 1 1 FULL
9 +12 V (Display) 10 HSYNC

11 VSYNC 12 +12 V (Display)

13 GROUND (Digital) 14 GROUND (Digital)

15 GROUND (Display) 16 FB (Full-bright)

17 GROUND (Display) 18 HB {Half-bright)

19 GROUND (Display) 20 +5 V (Digital)

Troubleshooting
6C-13



Keyboard Signals
Check

Troubleshooting
6C-14

Isolate a faulty elastomeric keypad or keyboard when the random key(s) are not
operating by performing the following steps.

1.

2.

Turn off the instrument and remove the power cable.

Without disconnecting the keyboard cable, follow the keyboard removal
procedure to loosen the keyboard. Leave the keyboard in place in front of
the instrument.

Reconnect the power cable and turn on the instrument.

. Run the Keyboard Self Test and press all of the keys.

. Allow the keyboard assembly to fall forward from the front panel. Separate

the elastomeric keypad and keyboard panel from the PC board.

. Short the PC board trace (with a paper clip or screwdriver) of the

non-operating key and look for an appropriate response on the display.

. If the display responds as if the key were pressed, replace the elastomeric

keypad.

. If the display does not respond as if the key were pressed, replace the

keyboard.

The RPG connector has a TTL pulse on pins 1 and 3, when the knob is being
turned. Pin 5 of the connectoris + S V.

The ROW (scan) signal is a low duty-cycle pulse at approximately 60 Hz. It is
continually present on pins 14 through 20 of the keyboard cable. Because of the
resistance of the keypad contacts, the signal does not appear the same on the
COLUMN (data) pins when keys are pressed. Refer to the following table for
signals going to and from the keyboard.

Table 6C-3. Keyboard Connector Voltages and Signals

PIN STGNAL PIN SIGNAL

1 GROUND 2 GROUND

3 COLUMN 6 (Data) 4 +5 V (DIGITAL)
5 GROUND 6 RPG (CLICKS)

7 RPG {DIRECTION) 8 N/C

9 COLUMN 5 (Data) 10 COLUMN 4 (Data)
11 COLUMN 3 (DATA) 12 COLUMN 2 (DATA)
13 COLUMN 1 (DATA) 14 ROW 4 (Scan)

15 ROW 5 (Scan) 16 ROW 2 (Scan)

17 ROW 3 (Scan) 18 ROW 1 (Scan)
19 ROW O (SCAN) 20 ROW 6 (SCAN)

HP 1652B/1653B
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Disk Drive Use the following steps to check the disk drive voltages.
Voltages Check .
1. Remove the top cover of the instrument.
2. Run the repetitive Disk Drive Self Test.
3. Remove the disk drive cable from the disk drive.

4, Check the disk drive cable for the voltages listed in the following table.

PIN SIGNAL DESCRIPTION PIN SIGNAL DESCRIPTION
1 CHANGE RESET (+5 V) 2 DISK CHANGE
3 +5V 4 IN USE
5 +5 Vv B DRIVE SELECT3 (+5 V)
7 +5 Vv 8 INDEX
9 +5V 10 DRIVE SELECTO
11 +5V 12 DRIVE SELECTI
13 GROUND 14 DRIVE SELECTZ (+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 WRITE PROTECT
29 +12 v 30 READ DATA
31 +12 V 32 HEAD SELECT
33 +12 V 34 READY

. w Do not match the arrows of the cable and connector when connecting the disk
Caution drive cable to the disk drive. The connector of the disk drive is marked with an
arrow at pin 34 of the connector. The end of the disk drive cable is marked at pin 1
of the cable. Matching the arrows will damage the disk drive.

HP 1652B/1653B Troubleshooting
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Troubleshooti NG The +5 volt auxiliary power line is protected by a current limiting circuit. If the
Auxili ary Power currenton pins 1 and 39 exceeds 2.3 amperes, the circuit will open. When the

short is removed, the circuit will reset in approximately 20 ms. If you suspect a
problem with this circuit, remove all loads from pins 1 and 39 and measure the
voltage between these pins and ground (pins 2 and 40) with a voltmeter. There
should be + 5 volts at pins 1 and 39 after the 20 ms reset time.

If the + 35 volts does not appear on one or both of these pins (pins 1 and 39),
replace the analyzer cable. If the +5 volts still does not appear on these pins, refer
to chart 3 in figure 6C-3.

1 (+5V)
2 (GNDY—__/ 48 (GND)

33 (+5V)

01650E67

Figure 6C-13. Cable Power and Ground

Troubleshooting HP 1652B/1653B
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Assembly Removal and Replacement

Introduction

Warning W

Caution W’
Caution W'
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This section contains the procedures for removal and installation of major
assemblies of the HP 1652B/1653B Logic Analyzer. Read the Safety Summary at
the front of this manual before servicing the instrument. The relative location of
the replaceable components are shown in figure 6D-1. The part numbers and
descriptions for these components are listed in section 5.

Hazardous voltages exist on the power supply, the CRT, and the display
sweep board. To avoid electrical shock, adhere closely to the following
procedures. After disconnecting the power cable, wait at least three
minutes for the capacitors on the power supply and sweep boards to
discharge before servicing this instrument.

Never attempt to remove or install any assembly with the instrument ON or the
power cable connected. This can result in component damage.

The effects of ELECTROSTATIC DISCHARGE can damage electronic
components. Use grounded wriststraps and mats when performing any kind of
service to this instrument.

Assembly Removal and Replacement
6D-1
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Figure 6D-1. HP 1652B/1653B Exploded View
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Removal and

Replacement of

the Rear Panel

Assembly

Note

Note
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. Turn off the instrument and disconnect the power cable.

. Disconnect the logic analyzer cables from the rear panel of the instrument.

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

instrument’s top cover.

. Lift off the top cover.
. Disconnect the line filter cable from the power supply.
. Disconnect the ground cable of the line filter from the oscilloscope assembly.

. Disconnect the Intensity adjust cable from the rear of the high voltage sweep

board.

. Remove the eight screws at the edges of the rear panel.

. Pull the rear panel straight out from the instrument about three inches.

@ An ESD ground spring clip is installed on the RS-232C connector behind the rear
panel. This ground spring clip is not mechanically secured to the instrument.
Make sure the ground spring clip does not fall off during disassembly.

10.

11.

12.

13.
14.
15.
16.

Remove the two screws holding the HP-IB ribbon cable connector to the rear
panel.

Disconnect the External Trigger Input cable from connector J9 on the Main
Assembly.

Disconnect the External Trigger Output cable from connector J10 on the
Main Assembly.

Disconnect the Probe Compensation cable from the oscilloscope board.
Disconnect the fan cable from the Main Assembly.
Separate the rear panel from the instrument cabinet.

Replace the rear panel by reversing this procedure.

@ When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Assembly Removal and Replacement
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Removal and 1.
Replacement of ’
the Disk Drive
3.
4,
5.

Turn off the instrument and disconnect the power cable.

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

instrument’s top cover.
Lift off the top cover.
Remove the two screws securing the disk drive to the power supply panel.

Disconnect the disk drive cable assembly (W3) from the disk drive.

. w Do not match the arrows of the cable and connector when reconnecting the disk
Caution drive cable to the disk drive. The connector of the disk drive is marked with an
arrow at pin 34 of the connector. The end of the disk drive cable is marked at pin 1
of the cable. Matching the arrows will result in damaging the disk drive.

6.

7.

Slide the disk drive through the front panel of the instrument cabinet as in
figure 6D-2.

Replace the disk drive by reversing this procedure.

@ When you reinstall the top cover, insert the four screws on the sides of the cover
Note first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

POWER SUPPLY

D1553E10

DISK DRIVE

Figure 6D-2. Disk Drive and Power Supply Removal

Assembly Removal and Replacement HP 1652B/1653B
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Removal and
Replacement of

the Power
Supply
Assembly
0
Note J

Removal and
Replacement
of the
Oscilloscope
Assembly
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When necessary, refer to other removal procedures.

1

2.

Turn off the instrument and disconnect the power cable.

Remove the six screws from the top and the two screws from each side of the
instrument’s top cover.

3. Lift off the top cover.

10.

. Remove the Disk Drive

. Remove the disk drive cable assembly (W3) from the disk drive panel and let

it lay off the side of the instrument.

. Remove the cable (W2) that connects the Power Supply to the Main

Assembly.

. Disconnect the line filter cable from the Power Supply.

. Remove the two locking pins that secure the Power Supply at the right front

and rear corners of the instrument cabinet. Pull these pins up and out of the
instrument.

. Slide the power supply through the side of the cabinet as in the previous

figure 6D-2.

Replace the power supply by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

When necessary, refer to other removal procedures.

1.
2.

[ IS e Y T -

Turn off the instrument and disconnect the power cable.

Remove the six screws from the top and the two screws from each side of the
instrument’s top cover.

. Lift off the top cover.

. Remove the Disk Drive and Power Supply.

. Remove the Line Filter Switch Assembly from the rear panel.

. Disconnect the probe compensation cable from the oscilloscope assembly.

. Disconnect the ground cable of the line filter from the oscilloscope assembly.

. Disconnect the cable assembly W8 from connector J2 on the oscilloscope

assembly.

Assembly Removai and Replacement
6D-5



9. Remove the six screws securing the oscilloscope assembly to the support
panel.

@ Do not remove the two screws at the front of the oscilloscope board that hold the
Note two attenuators in place.

10. Remove the two nuts (H19) and two washers (H20) that securé the
attenuator BNCs to the front panel.

11. Slide the oscilloscope assembly toward the rear panel to allow the BNCs to
clear the front panel.

12. Remove the oscilloscope assembly by tilting the rear of the assembly up and
lifting the assembly out through the top of the instrument cabinet. Make sure
that the BNCs clear the front panel.

13. Replace the oscilloscope assembly by reversing this procedure.

@ When you reinstall the top cover, insert the four screws on the sides of the cover
Note first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

GROUND
CONNECTOR

PROBE COMPENSATION
CONNECTOR

J2

TENUATOR

=== SCREWS

ATTENUATOR

21653084

Figure 6D-3. Oscilloscope Assembly Removal

Assembly Removal and Replacement HP 1652B/1653B
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Removal and
Replacement of
the Attenuators

Caution W’

HP 1652B/1653B
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Attenuators are not part of the oscilloscope board. If the oscilloscope board is
replaced, the attenuators must be moved to the replacement board.

ELECTROSTATIC DISCHARGE can damage electronic components. Use
grounded wriststraps and mats when servicing attenuators.

When necessary, refer to other removal procedures.
1. Turn off the instrument and disconnect the power cable.

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

3. Lift off the top cover.
4. Remove the Disk Drive, Power Supply, and Oscilloscope Assembly.

5. From the component side of the Oscilloscope Assembly, remove the two
screws that secure the Attenuator.

6. A 24-pin connector, located at the rear of the inside of the attenuator,
connects the attenuator to the PC board. With a gentle rocking or prying
motion, lift the attenuator from the PC board.

Prying at the rear of the attenuator with a small flat-blade screwdriver, between the
attenuator and the PC board, will help control the attenuator removal.

7. Replace the attenuator by reversing this procedure.

When you reinstall the top cover, insert the four screws on the sides of the cover
first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Assembly Removal and Replacement
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I
Removal and When necessary, refer to other removal procedures.
Replacement of 1

the Keyboard , _
A bl 2. Remove the six screws from the top and the two screws from each side of the
ssembly instrument’s top cover.

3. Lift off the top cover.

. Turn off the instrument and disconnect the power cable.

4, Remove the Disk Drive, Power Supply, and Oscilloscope Assembly.

5. Loosen the two screws that hold the rear bracket on the oscilloscope
assembly support panel until the bracket moves freely.

6. Remove the support panel by carefully tilting the rear of the panel up and
lifting the panel out through the top of the instrument cabinet. Make sure
the metal tabs on the front of the support panel clear the front panel.

OSCILLOSCOPE

©re53E 1

Figure 6D-4. Support Panel Removal

7. From the back side of the front panel, remove the four screws securing the
keyboard assembly to the front of the instrument cabinet.

8. Disconnect the keyboard assembly ribbon cable from the Main Assembly.

9. Pull on the knob to remove the keyboard assembly (label, keyboard panel,
keypad, PC board, RPG, and knob) from the front panel as one unit.

Assembly Removal and Replacement HP 1652B/1653B
6D-8 Service Manual



Disassembling Use the following steps to disassemble the keyboard assembly.
the Keyboard

Assembly 10. Disconnect the Rotary Pulse Generator (RPG) cable from the PC board on

the keyboard assembly.

11. Separate the PC board, keypad, and keyboard panel/label.

RPG CABLE
i\\figgégg

\

PC BOARD

RIBBON CABLE

KEYPAD

\
KEYBOARD PANEL/LABEL

KNOB

01653E06

Figure 6D-5. Exploded view of the Keyboard Assembly

12. The knob is force fitted on the RPG shaft. To remove the knob, pull it
straight off.

13. Remove the 3/8-inch nut from the RPG.
14. Remove the RPG from the keyboard panel.

15. The keyboard label uses a self-stick adhesive. If the label must be removed,
carefully peel it off.

16. Replace the keyboard assembly by reversing this procedure.

..:' When you reinstall the top cover, insert the four screws on the sides of the cover
Note J first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

HP 1652B/1653B Assembly Removal and Replacement
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Removal and When necessary, refer to other removal procedures.

Replacement of 1
the Fan

2.

. Turn off the instrument and disconnect the power cable.

Remove the six screws from the top and the two screws from each side of the
instrument’s top cover.

. Lift off the top cover.
. Remove the Rear Panel Assembly.

. Pull the rear panel out until the fan clears the instrument cabinet. It is not

necessary to completely remove the rear panel.

. For reassembly, note the orientation of the fan cable. Remove the fan by

removing the four screws securing the fan to the rear panel.

. Replace the fan by reversing this procedure.

“Jc. When you reinstall the top cover, insert the four screws on the sides of the cover
Note first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Removal and
Replacement of
the Main
Assembly

. w ELECTROSTATIC DISCHARGE can damage electronic components. Use
Caution grounded wriststraps and mats when servicing the main assembly.

When necessary, refer to other removal procedures.

1.

2.

Turn off the instrument and disconnect the power cable.

Remove the six screws from the top and the two screws from each side of the
instrument’s top cover.

Lift off the top cover.
Remove the Disk Drive, Power Supply, and Oscilloscope Assembly.

Loosen the two screws that hold the rear bracket on the oscilloscope
assembly support panel until the bracket moves freely.

Remove the support panel by tilting the rear of the panel up and lifting the
panel out through the top of the instrument cabinet as in the previous figure
6D-4. Make sure the metal tabs on the support panel clear the front panel.

Remove the Rear Panel Assembly.

Assembly Removal and Replacement HP 1652B/1653B
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8. Remove the following cables from the main assembly board:

¢ Disk drive cable.

¢ Oscilloscope board cable.
o Power supply cable.

e CRT sweep cable.

e HP-IB cable.

9. Disconnect the keyboard assembly ribbon cable from the Main Assembly.
10. Carefully place the instrument on its side.

11. From the bottom of the instrument, remove the eight screws that secure the
Main Assembly to the instrument cabinet.

12. Set the instrument in the normal position.

13. Slide the main assembly out of the rear of the instrument cabinet.

14. Replace the Main Assembly by reversing this procedure.

# When you reinstall the top cover, insert the four screws on the sides of the cover
Note first while making sure the cover fits into the grooves of the instrument cabinet.
g sure the g
Then insert the six screws in the top of the cover.

|
Removal and The sweep board, CRT, and CRT yoke are all parts of one HP part number. They
Repl acement of have been adjusted as a unit and should be replaced as a unit, rather than
individually. Do not remove the yoke from the CRT.
the CRT
Monitor When necessary, refer to other removal procedures.
Assembly 1. Turn off the instrument and disconnect the power cable.
2. Remove the six screws from the top and the two screws from each side of the
instrument’s top cover. :
3. Lift off the top cover.
4. Remove the Rear Panel, Power Supply, and Main Assembly.
. Discharge the post accelerator lead to the CRT monitoring band only.
Caution Components will be damaged if the post accelerator is discharged to other areas.

5. Connect a jumper lead between the mounting band of the CRT and the shaft
of a screwdriver.

6. Discharge the CRT by placing the grounded screwdriver under the
protective rubber cap of the post accelerator lead and momentarily touching
the screwdriver to the metal clip of the post accelerator.

] w The CRT may charge up by itself even while disconnected. Discharge the CRT
Caution before handling. Use a jumper lead to short the CRT post accelerator terminal to

the CRT mounting band.

HP 1652B/1653B Assembly Removal and Replacement
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10.
11.

12.

14.

. Disconnect the post accelerator lead from the CRT by firmly squeezing the

rubber cap until the metal clip disengages from the CRT.

. Disconnect the following cables at the sweep board or CRT:

o Intensity cable.

e CRT Monitor ribbon cable.
e Two CRT yoke cables.

e CRT base cable.

. Slide the sweep board up and out of the cabinet slot. When installing the

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

Carefully place the instrument with the front panel facing down.
Remove the four nuts securing the CRT to the front panel.

Remove the sweep board guide.

. Remove the CRT. When reinstalling the CRT, place it with the post

accelerator terminal toward the inside of the instrument, away from the
sweep board.

Replace the CRT Monitor Assembly by reversing this procedure.

@ If necessary, after replacing the CRT Monitor Assembly perform the CRT
Note Monitor Assembly Adjustment procedures in section 4 of this manual.
y Adj p

@ When you reinstall the top cover, insert the four screws on the sides of the cover
Note first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.

Removal and When necessary, refer to other removal procedures.

Replacement of
the Feet/Tilt
Stand

=

. Turn off the instrument and disconnect the power cable.

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

instrument’s top cover.

. Lift off the top cover.

. Remove the Rear Panel, Power Supply, Main Assembly, and CRT Monitor

Assembly.

. Remove the three screws securing each foot/tilt stand to the bottom of the

instrument cabinet.

. Replace the feet/tilt stand by reversing this procedure.

g When you reinstall the top cover, insert the four screws on the sides of the cover
Note first while making sure the cover fits into the grooves of the instrument cabinet.
Then insert the six screws in the top of the cover.
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