


CERTIFICATION

Hewiett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Bureau of Standards, to the extent
allowed by the Bureau’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

This Hewlett-Packard system product is warranted against defects in materials and
workmanship for a period of 90 days from date of installation. During the warranty period, HP
will, at its options, either repair or replace products which prove to be defective.

Warranty service of this product will be performed at Buyer’s facility at no charge within HP
service travel areas. Outside HP service travel areas, warranty service will be performed at
Buyer’s facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel
expenses. In all other cases, products must be returned to a service facility designated by HP.

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all
shipping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will
execute its programming instructions when properly installed on thatinstrument. HP does not
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or
error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, orimproper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, ORANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses
are provided at the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this 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 the
instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to comply
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions. dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person., capable of rendering first aid
and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

WARNING

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.
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QUICK REFERENCE GUIDE - 64302A WIDE LOGIC ANALYZER

OPERATION.

The wide logic analyzer operates in two modes: HALT and RUN. During
the HALT mode the analyzer is configured by the mainframe processor to
trigger on a certain trace specification. During the RUN mode the
analyzer is released to monitor the emulation bus for the configured
trace specification.

When using an 8-bit emulator, an analyzer is an option; but, when
using a 16-bit emulator, the wide logic analyzer is required. If, when
using an 8-bit emulator, an analyzer is NOT detected in the mainframe
card cage, the trace defaults to software analysis, ie. non-real time
analysis.

PERFORMANCE VERIFICATION.

When the wide logic analyzer is selected under option_test PV, the
following tests are displayed:

HALT MODE....configures RAMS, flip-flops, and counters and then checks
to see if this occurred correctly. No emulator connection
is required.

RUN MODE.....configures the board for a certain trace specification
and releases it to run. Data being monitored is supplied
by the mainframe processor. No emulator connection is
required.

IMB..........checks communication of enabling and triggering informa-
tion. For Internal IMB tests no other board is needed.
For External IMB tests another wide logic analyzer is
required. In either case, no emulator connection is re-
quired.

EMULATOR.....checks the emulator subsystem and the analyzer. This test
STIMULUS is only displayed when the emulators shown below are in
the card cage:

8080, 8085, z80, 6800, or 6802.

For other emulators, this type of test is contained with-
in the emulator option_test PV.

TIME/STATE. . .checks the 24-bit Time/State Counter and is similar to

COUNTER tests in the HALT MODE. This test is separate because it
requires about one minute to run. No emulator connection
is required.
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SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This service manual contains information required +to install,
test and service the Hewlett-Packard Model 64302A Wide Logic Analyzer.
Operating instructions are provided in a separate operating manual
supplied with the instrument. It should be kept with the instrument
for use by the operator.

1-3. Shown on the title page is a microfiche part number. This number
can be used to order u4X6-inch microfilm transparencies of the manual.
Each microfiche contains up to 96 photoduplicates of the manual pages.

1-4. INSTRUMENTS COVERED BY THIS MANUAL.

1-5. Attached to the instrument or printed on the printed circuit
board is the repair number. The repair number is in the form:
0000AQ000. It is in two parts; the first four digits and the Iletter
are the repair prefix, and the last four are the suffix. The prefix
is the same for all identical instruments. The suffix, however, is
assigned sequentially and is different for each instrument. The con-
tents of this manual apply to instruments with the repair number pre-
fix(es) listed under REPAIR NUMBERS on the title page.

1-6. An instrument manufactured after the printing of this manual may
have a repair number prefix that is not listed on the title page. This
unlisted repair number prefix indicates that the instrument is dif-
ferent from those described in this manual. The manual for this newer
instrument is accompanied by a Manual Changes supplement. This sup-
plement contains change information that explains how to adapt the
manual for the newer instrument.

1-7. In addition to change information, the supplement contains in-
formation for correcting errors in the manual. To keep this manual as
current 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. Copies of the supplement
are available from Hewlett-Packard.

1-8. For information concerning a repair number prefix that is not

listed on the title page or in the Manual Changes supplement, contact
your nearest Hewlett-Packard office.

1-9. DESCRIPTION.
1-10. The Hewlett-Packard Model 6L4302A Wide Logic Analyzer provides

logic analysis for 16 and 8 bit emulators in the 64000 Logic Develop-
ment System. The entire analyzer is contained on one printed circuit

1-1



General Information - Model 64302A

board that fits in the mainframe's card cage (figure 2-2).

1-11. It simultaneously captures address, data, and control states
from the emulated target processor via the emulation bus and is cap-
able of storing the states as 256, 48 bit words. The analyzer is also
capable of displaying the information on the mainframe CRT in easy to
read mnemonic format. The wide logic analyzer has the ability to
specify trace points in combinations of address, data, and status,
making the wide logic analyzer a valuable addition for debugging the
target system's hardware and software.

Table 1-1. Specifications

Power dissipation 22.2 watts (typical). Board ID 0102H.

Power up configuration:
No IMB lines driven, except Gated Master Clock.
IMB configuration invalid.
BNC1 and BNC2 not driven.

Storage capabilities:
Pre-store, post-store and combination pre/post-store.
256, 48 bit words at a maximum 6 MHz acquisition rate.
48 Parallel channels.
24 Emulator address bits.
16 Emulator data bits.
8 Emulator control bits.
24 Count bits.
State (number of occurrences), or
Time (time measurement between states).

Break capabilities:
Trace Point and Measurement Complete.
Time to break 165 ns maximum.

Indexing capabilities:
Eight modes using Range, AME1l, AME2 and Count
Qualify signals. Range is 24 bit emulator address
in 1, 0, or X (don't care). Others are U8 bit
emulator bus in 1, 0, or X.

Analysis clock cycle time 165 ns minimum.
Trigger on Nth occurrence, N = 1 to 65,535.

Inter Module Bus (IMB) capabilities:
Receive and drive Master Enable.
Receive or drive Trigger Enable.
Receive and/or drive Trigger.
Drive Gated Master Clock.
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1-12. The wide logic analyzer communicates with the following areas
of the 64000 Logic Development System.

Table 1-2. Analyzer I/0

Emulator Bus:
Monitors the address, data, and control lines of
the target microprocessor.
Generates emulation break.

Mainframe Bus:
Sends and receives control commands to and from the
mainframe's central processing unit (CPU).
At the CPU's request, sends all stored information
to the CPU to be formated and displayed.

Inter Module Bus (IMB):
Sends and receives control signals to other
modules.

Output Ports:
Places pulse on Port 1 BNC connector when trigger
is encountered.
Places pulse on Port 2 BNC connector when
measurement is complete.

1-13. REAL TIME ANALYSIS

1-14. The wide logic analyzer does not work with all emulators, be-
cause the software does not recognize the analyzer. Table 1-3 shows
emulator compatibility.

1-15. LEVEL OF SERVICE.

1-16. This is a final component-level manual. It contains informa-
tion that provides component-level servicing of the Model 64302A.
Detailed schematics and parts lists are provided to assist in the
servicing of the board.

1-17. CONVENTIONS.

1-18. The following conventions are used in the text and schematics.

a. Component designators are assigned according to the upper left
to lower right method.

b. Logic symbology, see table 8-2.

1-3
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C.

1-Y

Logic levels (in volts):

Input high Input low Output high Output low
threshold threshold threshold threshold
TTL +2.0 +0.8 +2.4 +0.2
ECL -1.1 -1.5 -1.1 -1.5

Mnemonics (signal names); see table 8-1.

The letters to the left of the slash (/) indicate the electrical
status of the signal. The letters to the right of the slash show
the signal function. For example, L/STB is low/strobe. Typical
status indicators are:

L=low, or latched, H=high, B=buffered, E=ECL

Both TTL and ECL level signals are used. The ECL signal mnemon-
ics have an E in the electrical status. For example, EL/ANAL is
the ECL version of the TTL signal L/ANAL. Mnemonics that do not
have electrical status are assumed to be TTL and have no predom-
inant active level. For example, POL is a polarity signal.

. Abbreviations, see table 6-1.

Softkeys are indicated by arrow brackets, while normal keys are
shown in square brackets. For example, <stop> indicates the
software labeled stop key, while [RETURN] indicates the keyboard
labeled return key.

Table 1-3. Analyzer/Emulator Compatibility

Emulator Compatible with Wide Logic Analyzer
8080 No
8085 No
Z80 No
6800 No
6802 No
68000 Yes
8086 Yes
8088 Yes
Z8001 Yes
Z8002 Yes
6809 No
8048 No
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SECTION II

INSTALLATION

2-1. INTRODUCTION.

2-2., This section contains information for installing and removing
the Model 64302A. Included are initial inspection procedures and inst-
ructions for repacking the instrument for shipment.

2-3. INITIAL INSPECTION.

2-4. Inspect the shipping container for damage. If the shipping con-
tainer or cushioning material is damaged, it should be kept until con-
tents of the shipment have been checked for completeness and the in-
strument has been checked mechanically and electrically. Procedures
for checking electrical performance are given in Section IV. If the
contents are complete, if there is mechanical damage or defect, or if
the instrument does not pass the performance tests, notify the nearest
Hewlett-Packard office. If the shipping container is damaged, or if
the cushioning material shows signs of stress, notify the carrier as
well as the Hewlett-Packard office. Keep the shipping materials for
carrier's inspection. The HP office will arrange for repair or re-
placement at HP's option without waiting for claim settlement.

2-5. MAINFRAME CONFIGURATION.

2-6. The wide logic analyzer must be installed next to the emulator
control card to allow the emulator bus to be connected to it. Board
order, from highest slot number to lowest, is shown below.

To Pod

[ Emulator Control
[ Wide Logic Analyzer
[

]. . .highest slot number

]
Memory Control ]

]

]

[ Memory
[ Other Optioms...

Figure 2-1. Mainframe Card Cage

2-1
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2-T.

2-8.

2-9.

2-10.

2-2

HRHHRRRKRNU KRN R %R CAUTION L2 L L Lt

The Model 64302A Wide Logic Analyzer must
be installed and removed with the mainframe
power turned off.

* * % * %
* % ¥ * %

L2222 222222222222 e st i ity ss

INSTALLATION.
To install the wide logic analyzer board proceed as follows:

Be certain that the emulator control board and the emulator
pod are installed. If they aren't this must be done. (See the
emulator control and emulator pod service manuals.)

Leave a slot open next to the component side of the emulator
control board.

Insert the analyzer board into the open slot next to the emula-
tor control board. Insure that it is completely seated in the
motherboard connector.

Install the emulator bus cables (two 50 pin ribbon connectors)
to interconnect the emulator control board, the analyzer
board, and the memory control board (if present).

The inter module bus (IMB) of the analyzer board may not be con-
nected. If used, it is connected to another option card.

REMOVAL.
To remove the wide logic analyzer proceed as follows:

Remove the card cage cover. Position the mainframe so there is
clear access to the card cage.

Locate the analyzer board. The extraction tabs on the analy-
zer board are labeled WD. ANL and 6L302A.

Remove the two 50 pin ribbon cables (emulator bus) and the
inter module bus (IMB) cable.

Unseat the analyzer board by lifting up the outside edges of
the extractor tabs.

The wide logic analyzer board may now be removed by sliding it
out of the card cage slot.






