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WARRANTY

Notwithstanding any provision of any agreement the following warranty is exclusive:

The JOHN FLUKE MFG. CO., INC., warrants each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1 year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply to fuses, disposable batteries (rechargeable type batteries are
warranted for 90 days), or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of operations.

In the event of failure of a product covered by this warranty, John Fluke Mfg. Co., Inc., will repair and calibrate an
instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's
examination discloses to its satisfaction that the product was defective. The warrantor may, at its option, replace the
product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or
replacement will be made without charge. If the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be submitted before
work is started, if requested.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OR OTHERWISE.

If any failure occurs, the following steps should be taken:

1. Notify the JOHN FLUKE MFG. CO., INC., or nearest Service facility, giving full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded to you.

2. On receipt of the shipping instructions, forward the instrument, transportation prepaid. Repairs will be
made at the Service Facility and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or “Best Way"*
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container that is rigid and of adequate size. If a substitute containeris used, the instrument should be wrapped in paper
and surrounded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container should be checked against the enclosed packing list. The manufacturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrumentis damaged in any way, a claim should be filed
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.) Final claim and negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use questions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX
C9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke (Holland) B.V.,P.O. Box
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, Washington 98206

Rev. 6/81
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Section 1
Introduction

1-1. THE 9010A INSTRUCTION MANUAL SET

The 9010A Micro-System Troubleshooter is documented by a set of four manuals:
Operator, Programming, Service, and a Reference Guide. The manuals provide the
following information:

OPERATOR Instrument description and specifications, operating
instructions including test and troubleshooting techniques,
probe use, execution of programs, options and accessories, and
routine maintenance by the operator.

PROGRAMMING Description of instrument programming capabilities, writing,
editing, and execution of programs. Little or no previous
programming experience required.

SERVICE Specifications, theory of operation, troubleshooting, repair
and maintenance information, a list of replaceable parts, and
schematics. Intended for use by a qualified technician.

REFERENCE GUIDE Quick-reference operating and programming information.

In addition, an Interface Pod Manual is provided with each interface pod. This manual
contains the following information:

INTERFACE POD Specifications, theory of operation, maintenance, a list of
replaceable parts, and schematics.

1-2. ORGANIZATION OF THE 9010A OPERATOR MANUAL
The 9010A Operator Manual is divided into the following sections:

1 INTRODUCTION Introduces the 9010A Instrument Manual Set, describes the
9010A and its features, and lists the instrument specifications.

2 SHIPPING AND Includes information about shipping, line voltage selection,

SERVICE and line fuse and probe fuse replacement.
3 TECHNICAL Provides an introduction to the 9010A operating philosophy,
OVERVIEW and provides illustrations and descriptions of the main

instrument, probe and pod. Includes an illustrated description
of all the keys on the keyboard and the corresponding
operating features.

9010A
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4 DETAILED

OPERATING
INFORMATION

5 OPTIONS AND
ACCESSORIES

APPENDICES
A,B,C,D, AND E

Includes detailed operating instructions and information
about preparation of 9010A and the UUT, error detection,
tests, troubleshooting and operating functions, probe and
oscilloscope applications, and cassette tape operation.
Accompanying display messages are also provided.

Provides a description of the RS-232 Interface Option and the
accessories available for use with the 9010A.

Provide a list of default values for operations a table of ASCII
characters, an alphabetical list and brief description of all dis-
play messages, and a list of Fluke Technical Service Centers
and Sales Representatives.

1-3. INSTRUMENT DESCRIPTION
The 9010A Microsystem Troubleshooter is a portable service instrument for testing and
troubleshooting microprocessor-based equipment. The 9010A provides the following

features:

Keyboard selection of functions and operating modes.

32-character display for presentation of test results, operator messages, and
prompts.

Single-keystroke validation of electrical integrity of uP bus.

Learn function for mapping UUT address space and identifying RAM, ROM, and
1/0.

Comprehensive, functional testing of RAM, ROM, and 1/0.

Nine troubleshooting functions for troubleshooting on or off the bus.

On-line programming for development of system test and fault isolation programs.
Consistent prompts and defaults for easy selection and specification of operations
Detailed error messages for locating UUT failures.

Dual-function stimulus/response probe for generating bus-synchronized pulses or
gathering signatures, counting events, and detecting logic levels.

Hexadecimal keyboard for data entry.
Sixteen 32-bit internal registers for storage and manipulation of data.

Built-in cassette recorder for nonvolatile storage and transfer of test programs and
data on minicassettes.

Optional RS-232 port for remote communication.

Optional interface pods for interfacing with the following microprocessors: 8080,
8085, Z80, 6800, 6502, and 9900 - with more interface pods to come.



® UUT (unit under test) microprocessor emulation for execution of UUT program
code.

® Rear-panel scope trigger output that is synchronized to UUT microprocesor bus
events.

The 9010A, shown in Figure 1-1, consists of the main instrument, the probe, and one of
the interface pod options. The probe is included with the purchase of the 9010A, and the
interface pod option is purchased separately. The stimulus/response probe and interface
pod attach to the main instrument by means of cables. The interface pod contains the
microprocessor (uP)-dependent circuitry which allows the 9010A to interface with a
particular uP-based UUT. The interface pod allows the 9010A to gain accesstothe UUT
(unit under test) by plugging into the uP socket on the UUT. The interface pods, listed in
Table 1-1, are described separately in individual manuals.

FLUKE 9010A
MICRO-SYSTEM
TROUBLESHOOTER

- T T T
uuT
MICROPROCESSOR \
l SOCKET |
| 1/0 |
| REGISTERS l
| |
| I/0 |
REGISTERS

{ )

N— e —_

Figure 1-1. 9010A and the Unit Under Test (UUT)
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Table 1-1. 9010A Options and Accessories

OPTION/
MODEL NO. DESCRIPTION
Accessories
9000A-900 Transit Case
Y8007 Cassette Tapes
Options
9010A-001 RS-232-Auxiliary Interface
9000A-6502 6502 Interface Pod (8-bit)
9000A-6800 6800 Interface Pod (8-bit)
9000A-8080 8080 Interface Pod (8-bit) Documented separately
9000A-8085 8085 Interface Pod (8-bit) in individual manuals.
9000A-Z80 Z80 Interface Pod (8-bit)
9000A-9900 9900 Interface Pod (16-bit)
Additional Interface Pods being developed.

Through the uP socket, the 9010A gains access to all hardware connected to the UUT uP
bus, including the address, data, status, and control lines. The 9010A can test or exercise
all hardware connected to the UUT uP bus. In addition, the 9010A can emulate the UUT
uP.

The main instrument contains the keyboard and display and is housed in a durable plastic
case. The main instrument, the probe, and an interface pod fit into a rugged carrying case
that is sold as an accessory. The carrying case allows safe, convenient storage during
transportation.

Operating power for the 9010A may be selected for one of the following configurations:
100, 120, 220, or 240V ac £10%); 50 or 60 Hz +5%. The unit is shipped in the configuration
specified at the time of purchase. The voltage selection may be changed in the field by a
qualified technician. Instructions about voltage selection are provided in Section 2.

1-4. OPTIONS AND ACCESSORIES

A list of available options and accessories for the 9010A is presented in Table 1-1. The
Option 9010A-001 is described in Section S5 of this manual, along with available
accessories. The optional interface pods are described separately in individual manuals.

1-5. SPECIFICATIONS

The specifications for the 9010A are provided in Table 1-2. Table 1-2 includes a brief
description of the keyboard functions. A more complete description of the keyboard
functions is provided in Section 3C, and detailed operating information is provided in
Section 4.



Table 1-2. 9010A Specifications

MICROPROCESSOR SUPPORTED .. 8080, 8085, Z80, 6800, 6502, 9900 (Each requires a
separately purchased interface pod, additional
interface pods are being developed)

DISPLAY ... ...ttt 32 character, 14 segment alphanumeric with
decimal points.

KEYBOARD FUNCTIONS

DataEntry ....................... 16-Key hexadecimal keyboard (0 through 9, A
through F) for entering data.
ENTER/YES ........ccoviiin.... Used for terminating expressions, responding to
questions.
CLEAR/NO ........ccvvvvvinnn, Used for terminating expressions, responding to

questions, deleting unwanted input.
Mapping UUT Memory

LEARN ... ciiiiiiiiiiin., Locates and identifies RAM, and 1/0 read-write re-
gisters. Computes ROM signatures and identifies
read/writable 1/0 bits.

Viewing UUT Memory

VIEW RAM, VIEW ROM, VIEW 1I/O Allows viewing or editing of UUT address space

information.
Functional Tests

BUSTEST .....ccovviiiivennt, Checks electrical integrity of UUT microprocessor
bus.

ROMTEST ..ot Computes ROM signature and compares to
specified ROM signature.

I/OTEST .iiiiiiiiiiiiienennnn, Checks read-write capability of I/O registers.

RAMSHORT .......covvvvvinnn, Quick test for hard RAM errors.

RAMLONG .............cvue. Comprehensive test of RAM for locating “soft”
errors.

AUTOTEST .....oovvivvinnnnt. Performs in sequence BUS TEST, RAM SHORT,

ROM TEST and I/0O TEST.

READ ...t Reads from UUT at an operator-specified address
and reports value read.

WRITE ... .ottt Writes operator-specified data to an operator-
specified UUT address.

RAMP ... Writes a binary incrementing pattern to an operator-
specified UUT address.

WALK i, Writes a rotating operator-specified bit pattern to
the data lines at an operator-specified UUT address.

TOGGL DATA .......ccvunnnn.. Toggles an operator-specified data bit at a UUT

address from one binary logic state to the other.

TOGGL ADDR ..........c...... Toggles an operator-specified UUT address bit from
one binary logic state to the other.
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Table 1-2. 9010A Specifications (cont)

Troubleshooting Functions (cont)
READSTS .......ciiiiiinan..

WRITECTL ....oovvvvvinne...

TOGGL DATACTL ......ovnne.

Mode Controls

Arithmetic ........................

Selecting UUT-Specific Operations

Cassette Tape Operations
READTAPE ...................

WRITETAPE ...........oooatl

Probe Controls

HIGHand LOW .................
READPROBE ..................

Reads and displays the values of the UUT
microprocessor status lines.

Writes operator-specified values to control lines on
the UUT microprocessor bus.

Toggles an operator-specified control line from one
binary logic state to another.

Continues an interrupted operation (operations are
typically interrupted to report errors).

Halts current 9010A operation.

Repeats the previously performed 9010A operation
once.

Continuously performs the previous operation.

Executes UUT program code beginning at an
operator-specified address.

Advances display to next line of information or next
program step.

Scrolls display to previous line of information or
prior program step.

Eight functions for entering or executing programs,
and creating program messages, branches and
loops.

Eight functions for performing arithmetic on
numeric quantities and manipulating data in
registers.

Allows the operator to select specific 9010A error
detection and operating features to meet the
requirements of a particular UUT.

Reads information from cassette tape into 9010A
memory.

Writes information from 9010A memory onto
cassette tape.

Allows specification of probe synchronization to
UUT bus events.

Control generation of stimuli by the probe.

Gathers response information at probe tip and
displays signature, logic state history, and event
count.




Table 1-2. 9010A Specifications (cont)

RS-232 Interface Option Control
AUXI/F e

CASSETTETAPE ..................

PROBE
General ............... ...l
STIMULUS ...oevviiiienin,
RESPONSE ..........cccvvueenn

Stimulus Mode

STIMULUS PULSE WIDTH
Address or data-valid Sync ...

Free-run .........cccvvvuinnn.

STIMULUS PULSE AMPLITUDE

ResponseMode ..................
INDICATOR THRESHOLD
Logic High (Red) .............
Logic Low (Green) ...........
Logic Tristate ................

INDICATOR THRESHOLD
ACCURACY .......ccvvvvvinnnn

INDICATOR MINIMUM
PULSE WIDTH

Logic High ..........ccoiiiit
Logic Tristate ................
LogicLow .........covviinnnn

Maximum Safe Input Voltage at
ProbeTip ..........covviiiiin,

ProbeFuse .......................

Controls transfer of data over RS-232 Interface (if
installed).

Minicassettes store UUT memory map information,
Setup parameters, and programs. Minicassettes
type: Verbatim.

Single-point stimulus and response probe.
Pulse high, low, or high and low.

Signature computation, logic states detected, event
count.

. Equals address-valid or data-valid interval of the

interface pod uP.

2 usec nominal.

>4V at +100 mA
<0.2V at -100 mA

-30V dc to +30V dc

The ground clip used with the probe is protected by
a series-connected fuse located adjacent to the
probe connector. A blown fuse is sensed by the
9010A and reported by a message on the display.
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Table 1-2. 9010A Specifications (cont)

9010A OPERATOR-ACCESSIBLE

MEMORY
Tape-Transferable Memory ........ Approximately 12k bytes for storage of UUT
memory map information, Setup parameters, and
programs. Contents may be transferred to and from
cassette tape or transferred to and from aremote de-
vice via the RS-232 Interface Option.
Registers ......................... Sixteen 32-bit registers, 7 dedicated to storage of
operating parameters, 9 non-dedicated.
GENERAL
Power Requirements .............. 100, 120, 220 or 240V ac +10%
50 or 60 Hz +5%
40 Watts maximum’
Size ... 11.7x38.7x31.1cm. (HxWxL) (4.6x15.25 x12.25in.)
See Figure 1-2.
Weight ....................l 5 kg. (11 Ib.)
Environmental ....................
STORAGE TEMPERATURE .....
Without Cassette Tape ....... -40 to +70°C (RH < 95%)
With Cassette Tape .......... +4 to 50°C (10% to 90% RH)

OPERATING TEMPERATURE
Without Cassette Tape ....... 0 to 25°C (RH <95%)
25 10 40°C (RH < 75%)
40 to 50°C (RH < 45%)

With Cassette Tape .......... 10 to 25°C (20% to 80% RH)
25 to 30°C (20% to 73% RH)
30 to 35°C (20% to 49% RH)
35 to 40°C (20% to 32% RH)

NOTE: all relative humidity (RH) conditions are non-
condensing




¢ 38.7cm (15.25 in.) >
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Figure 1-2. 9010A Outline Drawing
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Section 2

Shipping and Service

2-1. SHIPPING INFORMATION

The 9010A is packaged and shipped in a foam-packed container. When you receive the
9010A, inspect it thoroughly for possible shipping damage. Special instructions for
inspection and claims are included on the shipping container.

If reshipment is necessary, use the original container. If the original container is not
available, order a new container from John Fluke Mfg. Co., Inc.; P.O Box C9090,
Everett, WA 98206; telephone (206) 342-6300.

2-2. LINE FUSE REPLACEMENT
The line fuse (F1) is located in a recessed compartment in the rear panel. Line fuse
replacement is illustrated in Figure 2-1. To replace the fuse, proceed as follows:

1. Remove the power cord from the instrument.
2. Slide the clear plastic panel up to expose the fuse compartment.

3. Pull up the plastic lever (as Shown in Figure 2-1) to slide the fuse out of the
compartment.

Replace the fuse with one of the proper rating:
For 100 or 120V ac, 1 amp fast-blo (John Fluke #369819)
For 220 or 240V ac, 1/2 amp fast-blo (John Fluke #153858)

2-3. LINE VOLTAGE SELECTION
The 9010A may be operated with a 100, 120, 220, or 240V ac £10% (250V ac maximum),
50 or 60 Hz £5% input power line. Any one of the four line voltages may be selected.

The line voltage selection should only be changed by a qualified technician. The line
voltage selection is changed by removing and reinserting the voltage selection card. The
voltage selection card is inserted into a slot next to the line fuse in the compartment
recessed in the rear panel (see Figure 2-2). As a safety precaution, the power cord and the
line fuse must be removed to allow access to the voltage selection card. The voltage
selection card may be inserted into its slot in any one of four ways, corresponding to the
four available line voltages. To change the line voltage, do the following:

1. Remove the line fuse.

2. Using a pair of needlenose pliers (see Figure 2-2), pull the line voltage card
straight out.
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Figure 2-1. Line Fuse Replacement

3. Turn the card and insert it into its slot so that the value of the desired line voltage
is the upper value facing the fuse slot. In Figure 2-2, the card is oriented to select
120V.

2-4. PROBE FUSE REPLACEMENT
The 9010A is able to detect when the probe fuse has failed. When this occurs, any
operation in progress is interrupted, and the following message is displayed:

REPLACE PROBE FUSE/UNPLUG PROBE

This message prompts the operator to unplug the probe cable or replace the probe fuse. If
this message appears, the operator will be unable to initiate any activity with the
keyboard until the probe fuse is removed or the probe cable in unplugged. After the
proble cable is unplugged or the probe fuse is replaced, the 9010A continues whatever
operation was in progress when the blown fuse was detected. The probe fuse is accessible
from the front of the instrument, and is located directly under the keyboard to the left of
the probe cable connector (see Figure 2-3).

To replace the probe fuse, proceed as follows:
1. Tilt up the front of the instrument and locate the probe fuse-cap.

2. Remove the fuse-cap by turning it 1/8 turn counterclockwise with a
screwdriver. The fuse will pull out with the fuse-cap.

3. Replace the fuse with a 1/4-amp fuse.

2-2



Figure 2-2. Changing the Line Voltage

\ PROBE FUSE LOCATION

Figure 2-3. Probe Fuse Location
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2-4

For U.S.A. models, the proper fuse is John Fluke #109314. European models have a
slightly different fuse holder and require John Fluke #543504 (European-style fuse, 5 mm
by 20 mm).

2-5. TAPE HEAD CLEANING

After a period of use, iron oxide may build up on the tape head. The tape head is the metal
bar embedded in the white plastic block that is visible when the tape enclosure is open.
Normally the tape head is bright silver in color, but appears dark brown or gray when
covered with iron oxide.

The tape head should be kept clean to ensure proper operation. To clean the tape head,
moisten a cotton swab with isopropyl alcohol and brush the tape head until all the iron
oxide is removed.

2-6. CALIBRATION AND ADJUSTMENT

The 9010A does not require periodic calibration. Adjustments may be required if the
9010A is repaired or if the probe is replaced; refer to the 9010A Service Manual for
instructions.

2-7. QUESTIONS/PROBLEMS

For additional information, contact your nearest John Fluke Sales Representative (see
Appendix E), or the John Fluke Mfg. Co., Inc. at the address and telephone number
provided in paragraph 2-1.



Section 3
Technical Overview

This section of the manual provides an overview of the 9010A. Section 3A presents the
9010A view of the UUT and the communication between the UUT and the 9010A.
Section 3A also includes an introduction to the 9010A operating philosophy. Section 3B
provides a description of the instrument and the internal memory. Section 3C provides a
description of the operating features available on the 9010A keyboard. It also includes a
description of the function of each key.

9010A
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Section 3A
The 9010A View of the UUT

3A-1. INTRODUCTION

The interaction between the 9010A and the UUT is based on the capability of a uP to read
or write data at an address. Unlike other digital troubleshooting or testing equipment,
such as logic analyzers or signature analyzers, the 9010A does not gather information in
the time-domain. Through the UUT connection at the UUT uP socket, the 9010A
actually takes control of the UUT uP bus and allows the operator to specify read and
write operations anywhere in the UUT address space. All of the 9010A operations are
derived from this fundamental ability to manipulate data at an address.

The 9010A uniformly views all microprocessors that have up to 32 bits of address and
data. In addition to the 32 bits of address and data, the 9010A views the UUT uP as
having the following:

® Up to 16 status lines that may be read by the operator. Status lines are defined as
inputs to the uP, such as reset or interrupt lines.

® Up to eight control lines that may be explicitly written by the operator and up to
eight more that may not be explicitly written by the operator. Control lines are
defined as outputs from the uP to the uP bus, such as read enable or write enable
lines.

Information about the actual addresses, data size, status lines, and control lines for each
wP is supplied to the 9010A main instrument by the interface pod, and is documented in
the appropriate interface pod manual. Note that regardless of the nomenclature used by
the manufacturer of the UUT uP, the 9010A regards bit 0 as the low order bit (Least
Significant Bit) and bit 31 as the high order bit (Most Significant Bit).

3A-2. COMMUNICATION BETWEEN THE 9010A AND THE UUT

The communication between the 9010A (also called ‘main instrument® in this manual)
and the UUT is shown in Figure 3A-1. Access to the UUT is provided by the interface pod
and the probe. The probe may be applied to the UUT to stimulate or read data from logic
nodes on the UUT.

The main instrument is designed to be used with any uP. The uP-dependent features of
the 9010A are provided by the interface pod that is designed for each particular uP. The
interface pod contains a uP of the same type that it replaces in the UUT.

When the main instrument and the interface pod are connected to the UUT, the digital
activity normally provided by the UUT uP is provided by the 9010A. The 9010A can take
control of the UUT uP bus to exercise and test ROM, RAM, 1/0, and all other circuits

9010A
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interfaced to the bus. The 9010A can also emulate the UUT uP and execute the program
code from the UUT memory.

The 9010A can obtain and store information classifying the UUT uP address space into
ROM addresses, RAM addresses, and I/ O register addresses. The 9010A can determine
and store information about the read-write capability of bits in I/O registers, and can
compute and store characteristic ROM signatures for blocks of ROM. A ROM signature
is a four-digit hexadecimal number that is a shorthand representation of the data
contained in an area of ROM memory. In addition to computing ROM signatures, the
9010A is also able to compare UUT ROM signatures with expected ROM signatures and
report discrepancies.

The UUT clock is supplied to the interface pod uP, which allows the interface pod uP to
execute operations on the UUT uP bus at the speed intended by UUT design. The UUT
power supplied at the UUT uP socket does not provide operating power for the interface
pod uP. The entire interface pod, including the uP, receives operating power from the
9010A main instrument. However, the interface pod monitors the UUT power supplied at
the UUT uP socket and reports to the main instrument if the UUT power fails.

In addition to the address, data, status, and control lines, the 9010A also tests the UUT
timing and bus handshake lines. The timing and bus handshake lines are tested to ensure
that they can be driven by the uP, even though the operator may not explicitly write to
these lines.
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Section 3B
Main Instrument, Pod, and Probe

3B-1. INTRODUCTION
This section provides a description of the 9010A main instrument, the interface pod, and
the probe. It also includes a description of the 9010A internal memory.

3B-2. MAIN INSTRUMENT

The primary external features of the main instrument are shown in Figures 3B-1, 3B-2,
and 3B-3. The main instrument contains the keyboard and display along with the master
logic, control circuitry, and internal memory.

A built-in cassette recorder allows nonvolatile storage and transfer of test programs and
other data on minicassettes. A rear panel TRIGGER OUTPUT enables the operator to
synchronize an oscilloscope with UUT bus events while testing or troubleshooting with
the 9010A. An optional rear panel RS-232 port allows the 9010A to communicate with
remote devices.

Operation and programming of the 9010A is accomplished using the front panel
keyboard. An overview of the operating and programming features is provided in Section
3C.

The display is capable of displaying up to 32 characters. If single line messages are longer
than 32 characters, the first 32 characters of the message are displayed. The remainder of
the message may be scrolled horizontally onto the screen using the MORE and PRIOR
keys as described in Section 3C. Multi-line messages may also occur during 9010A
operation, and are brought to the display using the same keys.

Five LED annunciators are located to the right of the display. They provide information
about the 9010A display and operating modes. When flashing, they indicate the
following:

® MORE. Additional message lines exist and may be summoned with the MORE key.
The MORE LED is not turned on when the visible line requires scrolling, since the
truncated text on the display indicates more text is available.

® LOOPING. The 9010A is recurrently executing some action.

® STOPPED. The STOP key has been presssed and an operation that was being
executed has been discontinued.

® PROGMING. The 9010A is in the Programming Mode.
® EXECUTING. The 9010A is in the Executing Mode.

9010A
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CASSETTE TAPE ENCLOSURE

DISPLAY ANNUNCIATOR
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Figure 3B-1. 9010A Front Panel
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Figure 3B-2. 9010A Rear Panel




PROBE FUSE
PROBE CABLE CONNECTION

INTERFACE POD CABLE CONNECTION

Figure 3B-3. Probe Fuse and Cable Connection

The LOOPING and STOPPED states are mutually exclusive, so the LOOPING and
STOPPED annunciators are never flashing simultaneously. Similarly, the Programming
and Executing operating modes are mutually exclusive, and the PROGMING and
EXECUTING annunciators are never flashing simultaneously. Operating modes are
described in Section 4C.

3B-3. INTERFACE POD
The main instrument is designed for use with any uP. The uP-dependent features are
provided by the interface pod that is designed for each particular uP or uP family.

The external features of the interface pod are illustrated in Figure 3B-4. The interface pod
attaches to the main instrument with a 5-foot cable and to the UUT with a short ribbon
cable. A plug at the end of the ribbon cable plugs into the uP socket on the UUT. Each
interface pod has a decal which provides information about the uP address assignments,
pin assignments, and status and control line functions.

The interface pod has a self-test capability. The plug on the end of the interface pod
ribbon cable may be inserted into a self-test socket on the interface pod. When the BUS
TEST key is pressed, the result of the self test appears on the display. The self-test socket
also provides a convenient place to carry and protect the interface pod plug when not
installed in a UUT.

Instructions for installing the interface pod in the UUT and performing the self test are
provided in Section 4B. For information about the specifications and operation of a
particular interface pod, refer to the appropriate interface pod manual.

3B-4. PROBE
The probe is illustrated in Figure 3B-4. It attaches to the main instrument with a 6-foot
cable. The probe shell contains two indicator lights, one red and one green, which indicate

9010A
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logic levels and events counted. Both alligator and pin-grabber ground clips are provided
with the probe. The ground clip screws into the probe shell and should be used to connect
the probe to UUT ground during use.

CAUTION

The probe ground clip MUST be connected to UUT ground when the probe is
used as a pulser and connection to UUT ground is recommended at other
times.

The probe is used to locate faults on the UUT. It provides both stimulus and response
functions that may be selected by the operator. Stimulus functions include the generation
of high or low pulses for stimulating particular nodes on or off the UUT uP bus.
Response functions include logic level detection, event counting, and signature
computation.

The timing of probe stimulus or response functions may be free-running or synchronized
with the address-valid or data-valid time periods of the UUT uP. This synchronization
capability is especially important while troubleshooting uP systems with multiplexed
addresses and data. Probe operation is described in Section 4K.

3B-5. 9010A INTERNAL MEMORY

The 9010A provides two areas of internal memory for storage of information useful to
the operator. The memory storage is volatile; stored information is lost when power is
removed from the 9010A. These two areas of memory are illustrated in Figure 3B-5 and
described in the following paragraphs.

THUMBWHEEL
SELF TEST SOCKET

DECAL

= UUT CONNECTOR

ALLIGATOR
GROUND CLIP

INDICATOR LIGHTS
PIN GRABBER
GROUND CLIP

Figure 3B-4. Interface Pod and Probe
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Figure 3B-5. 9010A internal Memory

3B-5



9010A

3B-6

3B-6. Tape-Transferable Memory

The first area of memory consists of 12K bytes of tape-transferable memory; (note that in
this manual, a byte is defined as equaling eight bits). Information may be written to or
read from this area on minicassette tapes. This information may also be sent to remote
devices or received from another 9010A. There are three kinds of information that may be
stored in this area:

1. Programs that may be executed by the 9010A.

2. UUT address space descriptors obtained through the Learn operation or
entered by the operator with the VIEW keys.

3. Setup parameters.

3B-7. Internal Registers

The second area of memory consists of sixteen 32-bit registers. As shown in Figure 3B-5.
the registers are labeled 0-9 and A-F. Seven of the registers are dedicated for use by the
9010A software (and may also be used by the operator). Nine of the registers are not used
by the 9010A software (non-dedicated), and are available for the sole use of the operator.
The entry and manipulation of data within the registers is described in Section 4J.

Register 0 is a dedicated register that is used by the 9010A software to store probe
response data obtained during the Read Probe operation. Information stored in Register
0 is described in Section 4K.

Registers A-F are dedicated registers used by the 9010A software to store operating
parameters. These registers contain default values supplied by the 9010A when needed
during operation. Defaults and default values are described in Section 4E.

Registers 1-9 are non-dedicated registers. The operator may use these registers for
temporary storage and manipulation of data during operation. Use of the registers is
described in Section 4J. The programmer may incorporate the use of these registers into
programs as described in the 9010A Programming Manual.



Section 3C
Keyboard Overview

3C-1. INTRODUCTION

The operator controls all of the 9010A operating, testing, and troubleshooting functions
from the main instrument keyboard. Figure 3C-1 provides a list of these functions and
indicates the location of the associated keys. The following paragraphs provide brief

summaries of the function of each key and provide references to the detailed information
available in Sections 4 and 5.

PERFORMING BUILT-IN TESTS
MAPPING AND VIEWING ADDRESS SPACE
ENTERING DATA AND EXPRESSIONS

TROUBLESHOOTING STATUS AND CONTROL LINES
USING THE MODE KEYS
TROUBLESHOOTING FUNCTIONS
USING THE REGISTERS

PROGRAMMING AND
EXECUTING PROGRAMS

AUX I/F RS-232
USING THE TAPE

VIEW TROUBLESHOQTING
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Figure 3C-1. 9010A Keyboard
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3C-2. MAPPING AND VIEWING ADDRESS SPACE

The 9010A enables the operator to explore and map the address space of the UUT uP bus.
This mapping may be performed automatically by the Learn operation. The Learn
operation tests each address location in sequence and identifies it asI/O, RAM, ROM or
unassigned. In addition, the Learn operation computes ROM signatures for each block
of ROM. It also stores a bit mask for I/ O registers specifying which bits have read-write
capability. The Learn operation is commonly performed on a properly functioning UUT
to provide test parameters that may be stored on cassette tape and used in testing a
suspect UUT.

After the Learn operation has been performed, a memory map is stored in 9010 A memory
describing the assignment of the UUT address space. The VIEW keys may be used to
recall and display this memory map. The VIEW keys may also be used to delete, add to, or
modify the address space description.

Address space mapping, viewing, and modifying are described in detail in Section 4G.
The location of the LEARN and VIEW keys is indicated in Figure 3C-2, and their
function is summarized as follows:

® The Learn operation compiles a descriptive memory map of the entire UUT uP
address space and stores the map in 9010A memory.

® The I/O View operation recalls the description of UUT I/0O address space to the
9010A display and allows viewing or modification of the I/O description.

® The RAM View operation recalls the description of UUT RAM address space to the
9010A display and allows viewing or modification of the RAM description.

® The ROM View operation recalls the description of the UUT ROM address space to
the 9010A display and allows viewing or modification of the ROM description.
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Figure 3C-2. The LEARN and VIEW Keys
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3C-3. PERFORMING BUILT-IN TESTS

The 9010A provides six built-in tests that may be performed on the UUT. These tests are
performed either on addresses specified by the operator or on the areas of address space
for which the 9010A has stored descriptions after the Learn or View operations. These
tests are described in detail in Section 4H. The keys are indicated in Figure 3C-3, and the
associated functions are summarized as follows:

® The Bus Test tests for proper function of the UUT control lines, data lines, and
address lines. It identifies undrivable control lines, data lines held high, held low, or
tied together, and address lines held high, held low, or tied together. In each case a
display message informs the operator which line or lines are at fault.

® The ROM Test computes a ROM signature for each block of ROM and compares it
with the reference ROM signature stored in memory. It reports discrepancies in the
ROM signatures and the block of ROM in which the error was detected.

® The I/O Test tests the read-write capability of all bits in I/O registers that are
described as having read-write capability by information obtained by the Learn
operation or specified by the operator. It reports errors and identifies the 1/O
address and bit where the error was detected.

® RAM Short tests the read-write capability of each data bit in RAM and the proper
function of the data lines and RAM address decoding. Errors are reported and their
location is identified.

®  Auto Test performs, in sequence, the Bus Test, RAM Short, ROM Test, and I/O
Test. Errors are reported and locations are identified as described for the individual
tests.

® RAM Long performs all the tests listed for RAM Short, as well as a more elaborate
check of address decoding and an elaborate pattern sensitivity test for locating
“soft” RAM errors. Errors are reported and their locations are identified.

Figure 3C-3. The Test Keys
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3C-4. ENTERING DATA AND EXPRESSIONS
Hexadecimal, decimal, or binary data is entered on the 16-key hexadecimal keyboard (0-
9, A-F; see Figure 3C-4). Each key is labeled with both hexadecimal and binary values.

The function of the ENTER/YES and CLEAR/NO keys is summarized as follows.

e ENTER/YES is a multi-function key used for terminating expressions or
responding to questions appearing on the 9010A display.

® CLEAR/NO is a multi-function key used for clearing entered data or responding to
questions appearing on the 9010A display.

The function of the hexadecimal keyboard and the ENTER / YES and CLEAR/NO keys
is described throughout Section 4-as need for their use arises during discussion of other
functions.

3C-5. CONTROLLING THE DISPLAY

Occasionally, during operation, the 9010A may have information to present to the
operator which exceeds the capacity of the 32 character display. This information may
consist of a single line message which exceeds 32 characters, or it may consist of a multi-
line message. The undisplayed information may be scrolled onto the display using the
MORE and PRIOR keys (see Figure 3C-5) as described below:

® MORE shifts a truncated single line message to the left to display the remainder of
the line, or advances a multi-line message to the next line in the message.

® PRIOR shifts a truncated single line message to the right or backs up a multi-line

message to the previous line in the message.

Figure 3C-4. The Hexadecimal Keyboard and the ENTER/YES and CLEAR/NO Keys



When a single line message exceeds 32 characters, the line is truncated at the left. Pressing
MORE causes the line to advance eight characters to the left, or until the end of the line is
aligned with the right side of the display. Pressing PRIOR backs up the line in a similar
manner.

When a multi-line message occurs, the first line is presented on the display and the MORE
annunciator flashes. Subsequent lines in the multi-line message may be scrolled onto the
display by pressing the MORE key. If subsequent lines are longer than 32 characters, they
are truncated at the left when first scrolled onto the display (except in Programming
Mode or with the Setup function). This is because more pertinent information in
subsequent lines usually occurs at the right side of the line. Pressing the PRIOR key
scrolls multi-line messages backward in a similar manner.

An example of the use of the MORE key is shown below. The capital letters correspond to
the displayed portion of the message, and the italicized letters correspond to the unseen
portion of the message.

If the display is:

SAMPLE LINE LONGER THAN 32 CHARACcters
the second line in a multi-line message

Pressing the MORE key obtains:

samplE LINE LONGER THAN 32 CHARACTERS
the second line in a multi-line message

Pressing the MORE key obtains:

sample line longer than 32 characters
the secOND LINE IN A MULTI-LINE MESSAGE

Figure 3C-5. The Display Control Keys, MORE and PRIOR
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3C-6. USING THE MODE KEYS

When a particular test or troubleshooting function has been selected and performed,
there are several keys which may be used to cause the action to be performed again or
stopped. These keys are indicated in Figure 3C-6, and are summarized as follows:

e When looping, the STOP key terminates actions being executed. When already

stopped or when performing an operation, pressing the STOP key causes the 9010A
to enter the quiescent state.

@ The CONT Kkey causes action to continue after the 9010A has interrupted action to
report an error that may be looped on (see the LOOP key description).

® RPEAT causes the action previously performed to be repeated once. This allows an
operator to save time in repeating operations. An operation may be repeated by a
single keystroke, rather than reentering the entire sequence of keystrokes.

®  LOOP causes the action previously performed to be repeated continuously. LOOP
is particularly useful during troubleshooting. When the 9010A detects an error in
the UUT, the 9010A halts any further activity and displays a message to inform the
operator an error has occurred. If the operator presses the YES or LOOP key, the
9010A continually repeats the operation during which the UUT error was detected.
The operator may then physically manipulate the UUT to locate and remove the
cause of the error, while observing the 9010A display or listening for a beep which
indicates when the observed error disappears.

The LOOPING LED annunciator flashes while the Loop function is selected. The
STOPPED LED annunciator flashes while the 9010A is stopped. RPEAT, LOOP,
STOP, AND CONT are further described in Section 4N.

The other key in this group is summarized as follows:

® RUN UUT allows the interface pod uP to execute the program code stored in the
UUT. Execution begins at the default address specified by the uP manufacturer or
at an address specified by the operator. RUN UUT also allows the operator to
indirectly test the UUT uP. This is accomplished by comparing UUT performance
with the pod pP in the RUN UUT mode, and UUT performance with the UUT uP.
Refer to Section 4N for more information about RUN UUT.

Figure 3C-6. The MODE Keys
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3C-7. TROUBLESHOOTING

In addition to the large scale built-in tests which can be performed on large blocks of UUT
address space, the 9010A allows the operator to concentrate troubleshooting to
particular address locations, bus signals, or devices on the UUT. The troubleshooting
function keys are indicated in Figure 3C-7, and their functions are summarized as
follows. Refer to Section 41 for more information and for examples of each function.

The Read function reads an operator-specified location in the UUT uP system and
presents the data on the display.

The Write function writes operator-specified data to an operator-specified location
in the UUT uP system.

The Ramp function performs a series of write operations at an operator-specified
location in the UUT uP system. The first write operation in the series writes a zero in
all data bits. The numeric value of each successive write operation is incremented by
one. The last write operation in the series writes a one in all data bits.

WALK rotates an operator-specified bit pattern across the data lines at an operator-
specified address. This is accomplished by performing a series of write operations.
The first write operation writes the operator-specified bit pattern. The 9010A then
shifts the bit pattern one bit to the right, wrapping the least significant bit around to
the most significant bit position and writes the resulting bit pattern. The 9010A
continues to shift and write until the last pattern written is the original pattern
shifted left by one.

TOGGL ADDR toggles an operator-specified address bit from one logic state to the
other. This is accomplished by two read operations. The first read operation is
performed at the operator-specified address. Then the operator-specified address
bit is toggled to its opposite logic state, and a read operation is performed at the
resulting address.

TOGGL DATA toggles an operator-specified data bit from one binary logic state to
the other. This is accomplished by two write operations which are performed at an
operator-specified address. The first write operation writes the operator-specified
data. Then the operator-specified data bit is toggled to its opposite logic state and
the 9010A writes the resulting data.

TROUBLESHOOTING

WRITE

TOGGL TOGGL
ADDR DATA

Figure 3C-7. The Troubleshooting Functions Keys
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3C-8. TROUBLESHOOTING STATUS AND CONTROL LINES

The STS/CTL key, indicated in Figure 3C-8, allows the operator to troubleshoot UUT
wP status lines and control lines. Status lines are defined as inputs to the uP, such as reset
or interrupt lines. Control lines are defined as outputs from the uP to the uP bus, such as
read enable or write enable lines. The 9010A is capable of handling up to 8 control lines
and 16 status lines. The status and control lines for each uP are listed on the interface pod
decal and described in the appropriate interface pod manual.

The three STS/CTL troubleshooting functions are invoked by the combined use of the
STS/CTL key and the appropriate troubleshooting key. The three functions are
summarized as follows. For more information and examples, refer to Section 41.

® The Read Status function reads the status lines from the uP and presents the
information on the display. The Read Status function is useful for monitoring the
P status lines. In programming, for example, the Read Status function may be
used to examine a particular status line as a condition in a conditional branch
statement.

® The Write Control function writes the control lines to the UUT wuP bus. This
increases the operator’s capability to create desired bus conditions during testing or
troubleshooting.

® The Toggle Data Control function toggles an operator-specified control line from
one binary logic state to another. This allows the operator to isolate and manipulate
any desired control line.

3C-9. CUSTOMIZING OPERATION WITH SETUP
The function of the SETUP key is summarized as follows:

®  The Setup function allows the operator to select specific 9010A error detection and
operating features to meet the requirements of a particular UUT.

The Setup function does not usually cause any actions to be performed on the UUT, but
allows the operator to select desired features which pertain to actions performed by the
other 9010A functions. These features include error detection, the start address for
performing Run UUT, and many others. The SETUP key is indicated in Figure 3C-8.
Information about the Setup function and the list of Setup parameters are provided in
Section 4M.

Figure 3C-8. The STS/CTL Key and the SETUP Key



3C-10. USING THE PROBE AND SCOPE TRIGGER OUTPUT

The operation of the probe is controlled by four keys (see Figure 3C-9): SYNC, HIGH,
LOW, and READ PROBE. The SYNC key applies to both the stimulus and response
modes of probe operation and also applies to the rear panel scope trigger output. The
function of the SYNC key is summarized as follows.

® SYNC specifies whether the timing for the scope trigger and the operation of the
stimulus or response modes for the probe is unsynchronized (free-running),
synchronized to valid addresses on the UUT uP bus, synchronized to valid data on
the UUT uP bus, or synchronized to other special uP-dependent timing.

Stimuli generated by the probe are determined by the HIGH and LOW keys. HIGH and
LOW are push-push keys which operate together in the following way.

® HIGH In/LOW Out causes the probe to provide high pulses as stimuli.
® HIGH Out/LOW In causes the probe to provide low pulses as stimuli.

® HIGH In/LOW In causes the probe to alternate between high and low pulses as
stimuli.

® HIGH Out/LOW Out disables the probe stimulus capability.

The probe is always operating as a response device and is accumulating data about the
activity observed at the tip. The logic state at the probe tip is continuously indicated by
the red and green indicator lights within the probe shell. Probe response data is made
available to the operator with the READ PROBE key. The Read Probe function is
summarized as follows.

® The Read Probe function provides accumulated probe data about the logic levels
detected, the number of events counted, and the signature computed at the probe

tip.

Refer to Section 4K for more information about using the probe and the scope trigger
output.

Figure 3C-9. The Probe Control Keys
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3C-11. PROGRAMMING AND EXECUTING PROGRAMS

The 9010A provides eight Test Sequencing functions (shown in Figure 3C-10) which aid
in constructing or executing programs. The Program function allows the programmer to
open or close programs in the Programming Mode, and the Execute function allows the
execution of programs stored in 9010A memory. The other six functions include
branching, looping, and program step labeling. These six functions are not available in
the Immediate Mode, but may only be used in the Programming Mode. Refer to the
9010A Programming Manual for descriptions and examples of their use. Program
selection and execution is described in Section 4L of this manual and in the 9010A
Programming Manual.

3C-12. AUXILIARY INTERFACE (AUX I/F) OPERATIONS
® AUXI/F allows remote communication between the 9010A and other devices using
the RS-232 Interface Option as described in Section 5.

3C-13. REGISTER MANIPULATION

The eight Arithmetic keys (shown in Figure 3C-9) allow the operator to examine, load,
and manipulate data within the sixteen 32-bit registers or to specify register contents for
data entry. Use of the Arithmetic keys is described in Section 4J of this manual.

3C-14. USING THE TAPE

There are 12K bytes of tape-transferable internal memory that are available for storage of
programs, UUT memory map address descriptors (obtained with the Learn or View
operations), and Setup parameters. This information may be written to or read from
cassette tapes. Tape operation is controlled by two keys (see Figure 3C-10) which are
described as follows:

@ The Read Tape operation causes the 9010A to read the tape and store its contents.
Reading a tape clears any programs, address descriptors, or Setup parameters
previously stored in the 9010A.

® The Write Tape operation causes the 9010A to write all programs, address
descriptors, and Setup parameters stored in 9010A memory onto the tape. Writing a
tape does not disturb the information stored in memory. After the information is
written on the tape, the 9010A automatically verifies that the tape contents match
the information stored in 9010A memory. ’

Tape operation is described in Section 4P.

{ TEST SEQUENCING

v
1
3
N

Figure 3C-10. Keys for Programming, AUX I/F, Register Manipulation, and Tape Control



Section 4
Detailed Operating Information

4-1. INTRODUCTION
This section describes the operation of the 9010A. Section 4 is divided into 15 subsections:

4A 9010A PREPARATION

4B UUT PREPARATION AND POD INSTALLATION
4C OPERATING MODES

4D PROMPTS

4E DEFAULTS

4F ERRORS

4G MAPPING AND VIEWING ADDRESS SPACE

4H BUILT-IN TESTS

41 TROUBLESHOOTING FUNCTIONS

4J USING THE REGISTERS

4K TROUBLESHOOTING WITH THE PROBE AND SCOFE
4L TROUBLESHOOTING WITH PROGRAMS

4M CUSTOMIZING OPERATION WITH SETUP

4N USING THE MODE KEYS

4P CASSETTE TAPE OPERATION

The sections are presented in the order in which the operator would expect to encounter
them. Sections 4A and 4B describe how to prepare the 9010A and the UUT for operation.
Sections 4C, 4D, 4E, and 4F provide an orientation to the operating modes and the
9010A prompt, default, and error detection philosophy. The remainder of the sections
provide information about the 9010A tests, functions, and operations, and include
examples and applications.

4-2. NUMERIC INPUT AND SYMBOLS USED FOR EXAMPLES

During operation, the 9010A prompts the operator to input different types of numeric
data. The 9010A provides consistent cues to the user as to the type of datarequested. The
data requested may be hexadecimal, decimal, or binary. Note that when decimal values
are requested, the 9010A only accepts entry of decimal digits, and does not accept entry of
the hexadecimal digits A-F. Likewise, when binary values are requested, the 9010A
accepts only entry of binary digits (0 and 1).

The type of numeric input requested during operation is included in the description of the
operation of each function in the following sections of this manual. The symbols used in
this manual to represent the numeric inputs are summarized in Table 4-1.

9010A
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Table 4-1. Symbols Used in Examples

TYPE OF INPUT

SYMBOL RAN F
PROMPTED GE OF VALUES FOR INPUT
Address aaaa Hexadecimal value in the range 0-FFFFFFFF
Data hhhh Hexadecimal value in the range 0-FFFFFFFF
(The upper limit depends on the interface pod)
ROM Signature nnnn Hexadecimal value in the range 0-FFFF
1/0 Bit Mask mmmm Hexadecimal value in the range 1-FF (8-bit up)
1-FFFF (16-bit up)
1-FFFFFF (24-bit up)
Bit Number for: 1-FFFFFFFF (32-bit up)
TOGGL DATA dd Decimal value in the range 0-(n-1) where
n= the number of bits in the up data bus
TOGGL ADDR dad Decimal value in the range 0-31
TOGGL DATA CTL d Decimal value in the range 0-7
Program Number dad Decimal value in the range 0-99




Section 4A
9010A Preparation

4A-1. INTRODUCTION

This section describes how to prepare the 9010A for operation. It includes information
about connecting an interface pod, turning on the instrument, and self testing the 9010A
and the interface pod.

4A-2. CONNECTING THE INTERFACE POD TO THE 9010A

The interface pod cable plugs into a connector located on the front base of the main
instrument under the keyboard. The location of the connector is shown in Figure 4A-1.
The cable plug has a sliding metal collar which slides over small metal posts on the
connector to lock the plug firmly in place.

To connect the interface pod, follow these steps:

1. Tip up the front of the main instrument to allow access to the connector. This is
demonstrated in Figure 4A-1. Be sure 9010A power is off.

2. Slide the metal collar on the cable plug to the left.

3. Plugthe cable into the connector and slide the collar to the right so that it locks
over the small metal posts on the connector. The plug should now be firmly locked
in place.

NOTE

Whenever an interface pod is connected to the 9010A and 9010A power is
applied, it is recommended that the BUS TEST key be pressed. This forces a
reset on the interface pod and ensures that necessary initial information is sent
from the pod to the 9010A. It is also recommended that the Interface Pod Self
Test be performed to ensure that the interface pod is operating properly.

4A-3. TURN-ON PROCEDURE
To turn on the instrument, press the green power switch on the front left corner of the
instrument. No calibration or warmup time is required.

When the 9010A is first turned on, the internal volatile memory contains no programs
and no address descriptors. Setup parameters assume power-on values. When the 9010A
is turned off, any stored programs or UUT address descriptors are lost.

9010A
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followed by either of these two messages:
FLUKE 9000 RESTARTED OK VER-nn
FLUKE 9000 RESTARTED FAIL mm

After the 9010A is restarted, the memory is intitialized as at power-on, and any stored
programs or address descriptors are lost.

4A-5. INTERFACE POD SELF TEST

The interface pod also has a self test. Since the interface pods may operate in an
electrically hostile environment, it is recommended that the self test be performed
whenever an interface pod is first connected to the 9010A to ensure the pod is operating
properly. To perform the pod self test, do the following:

1. Insert the plug at the end of the pod ribbon cable into the self test socket on the

interface pod, and turn the thumbwheel to lock the plug in the socket (see Figure 4A-

2).

2. Press the BUS TEST key. The 9010A displays one of the following messages:
POD SELF-TEST xxxx OK

POD SELF-TEST xxxx FAIL nn

The letters xxxx represent the name of the particular interface pod that is in use (for
example, 8080 or 9900). When present, the letters nn represent a failure code describing
the failure. Refer to the appropriate interface pod manual for an explanation of the
failure codes.

Table 4A-1. Self Test Failure Codes

CODE INDICATED FAILURE
02 RAM failed write FF during power-up
03 RAM failed write FF during restart
04 RAM failed write 00 during power-up
05 RAM failed write 00 during restart
06 RAM failed write FF/00 during power-up
07 RAM failed write FF/00 during restart
08 ROM check failed during power-up
09 ROM check failed during restart
0A RAM failed write FF and ROM check during power-up
0B RAM failed write FF and ROM check during restart
oC RAM failed write 00 and ROM check during power-up
oD RAM failed write 00 and ROM check during restart
OE RAM failed write FF/00 and ROM check during power-up
OF RAM failed write FF/00 and ROM check during restart

9010A
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Figure 4A-2. Interface Pod Self Test Connection
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Section 4B
UUT Preparation and Pod Installation

4B-1. INTRODUCTION

This section describes how to prepare the unit under test (UUT) for interfacing with the
9010A, and how to install the interface pod in the UUT. It is assumed that the operator is
sufficiently familiar with the UUT to follow the pod installation instructions and to avoid
the potential hazards as described in this section.

4B-2. UUT PREPARATION
This section describes how to avoid potential operator and instrument hazards when
interfacing and operating the 9010A with a UUT.

4B-3. Avoiding Hazards to the Operator, the UUT, and/or UUT Peripheral
Devices

Hazards to the operator caused by the UUT should be minimized by the operator’s

knowledge of the UUT. The operator must be familiar enough with the UUT to avoid

potential operator hazards when installing the pod and operating the equipment.

WARNING

TO AVOID ELECTRIC SHOCK AND OTHER HAZARDS TO THE OPERATOR
OR DAMAGE TO THE UNIT UNDER TEST (UUT) DO THE FOLLOWING: 1)
OBSERVE NORMAL SAFETY PRECAUTIONS FOR OPERATING THE UNIT
UNDER TEST 2) REMOVE POWER FROM THE UNIT UNDER TEST AND
DISCONNECT HAZARDOUS UUT ANALOG OUTPUTS AND UUT
PERIPHERAL DEVICES BEFORE INSTALLING THE INTERFACE POD IN
THE UUT; ALL MOTORS, MECHANICAL ACTUATORS, OR THERMAL
PRINTHEADS CONTROLLED BY THE UUT MICROPROCESSOR SHOULD
BE DISCONNECTED FROM THE UUT 3) BE SURE THAT THE UUT LOGIC
COMMON GROUND DOES NOT DEVIATE MORE THAN 130 VOLTS PEAK
FROM EARTH GROUND.

When the UUT wP is replaced by the 9010A, the operator is capable of causing the 9010A
to perform a write operation at any address on the UUT uP bus. While this is a
tremendous asset when testing and troubleshooting the UUT, the operator must take
proper precautions to insure that voltage, heat, mechanical equipment or emanations
from the UUT will not create a hazardous condition.

For an example of a potential operator hazard, consider a programmable power supply.
If the operator selects and specifies the 9010A Learn operation for the entire UUT uP bus,
the 9010A performs write and read operations at every location on the bus. If the digital-

9010A

4B-1



9010A

4B-2

to-analog converter for the output voltages is connected to the bus, a write operation at
the d/a converter address could produce unexpected and dangerously high voltages at the
output terminal.

For an example of the potential hazard to a UUT or UUT peripheral device, consider a
uP-controlled disk drive. If the operator causes the 9010A to perform write operations on
the UUT uP bus without removing the output to the disk drive, the 9010A could destroy
information stored on the disk by writing random data on the disk.

4B-4. 9010A Overload Protection

The 9010A is designed to operate in electrically hostile UUT environments and to
withstand assaults commonly encountered by test equipment, such as electromagnetic
interference. The only direct electfical connection between the 9010A and the UUT
(except for the probe) is the interface pod which plugs into the UUT uP socket. The
interface pod inputs are protected to withstand +12V to -7V, which is more than
adequate for potential voltages at the UUT uP socket. This protection generally prevents
damage to the UUT or interface pod due to improper insertion of the interface pod plugin
the UUT, or installation of the wrong type of interface pod. The probe can withstand
inputs of £30V dc.

4B-5. UUT Power Requirements

The 9010A does not supply any electrical power to the UUT. The operator is responsible
for supplying operating power to the UUT while the 9010A is connected. For single or
multiple printed circuit boards, this will usually require connecting an external power
supply to the board. Power should be removed from the UUT before installing the
interface pod.

4B-6. INSTALLATION OF THE POD INTO THE UUT
To install the interface pod into the UUT, use the following procedure:

1. Remove power from the UUT. (The 9010A power should be left on.)

2. Disconnect UUT analog outputs or potentially hazardous UUT peripheral
devices as described in Section 4B-3.

3. Gain access to the UUT uP socket and remove the UUT uP. For complex
instruments or machinery, this may require mounting the printed circuit board on
an extender board or removing the printed circuit board and placing it on a table
with connections to a power supply.

4. Turn the pod self-test socket thumbwheel to release the pod plug, and remove
the pod plug from the self-test socket.

5. Align the pod plug properly with the UUT uP socket and insert the pod plug

into the uP socket as shown in Figure 4B-1. The slanted corner of the pod plug
should be aligned with pin 1 of the uP socket.

CAUTION

Be sure that 9010A power is on before turning on UUT power in order to
activate input protection circuits within the pod.

6. Apply power to the UUT.
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Section 4C
Operating Modes

4C-1. INTRODUCTION
During operation, the 9010A may be in any one of three operating modes:

1. Immediate Mode
2. Programming Mode

3. Executing Mode

The 9010A may operate in only one of the three operating modes at any time. Operation
in the Programming Mode or Executing Mode is indicated by the flashing PROGMING
or EXECUTING annunciator at the far right of the display. When the 9010A is operating
and neither the PROGMING nor the EXECUTING annunciator is on, the 9010A is in
the Immediate Mode.

4C-2. IMMEDIATE MODE

Operation in the Immediate Mode is shown in Figure 4C-1. The 9010A enters the
Immediate Mode quiescent state at power-on. The quiescent state is the “ready” state in
which the 9010A resides while waiting for the operator to initiate some action.

The operator selects a test, operation, or troubleshooting function by pressing the
appropriate key, such as RAM SHORT, LEARN, or READ. Pressing the key initiates
the specification process, in which the operator supplies the additional parameters
required by the 9010A before the test, operation, or function can be performed.
Parameters required during specification may include such things as addresses, data,
ROM signatures, or bit numbers. For example, if the Read function is selected, the
address where the Read function is to be performed must be specified.

In the Immediate Mode after the specification is complete, the 9010A performs the test,
operation, or function as specified. After the performance is complete, the 9010A returns
to the quiescent state. Note in Figure 4C-1 that at any point during a specification the
operator may abort the current specification and initiate a new specification by pressing
the appropriate key, such as RAM SHORT or LEARN. The process of specification is
described more fully in Section 4D.

Unless otherwise specified, the operation described in this manual takes place in the
Immediate Mode.

4C-3. PROGRAMMING MODE

Operation in the Programming Mode is shown in Figure 4C-2. The 9010A operates in this
mode during the creation or editing of programs. The programmer causes the 9010A to
enter the Programming Mode by creating or opening a program. Notice that in contrast
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to the Immediate Mode, the selection and specification of a test, operation, or
troubleshooting function is not performed after the specification is completed. Instead,
the specification is stored as a step in a program. The 9010A does not perform the
specified action until the program is executed in the Executing Mode.

When the program is closed by the programmer, the 9010A returns to the Immediate
Mode quiescent state. The Programming Mode occurs only during programming, and is
discussed in Section 4L and in the 9010A Programming Manual.

4C-4. EXECUTING MODE
Executing Mode operation is shown in Figure 4C-3. The 9010A operates in this mode
during the execution of programs and performs actions as specified by the program.

The operator causes the 9010A to enter the Executing Mode by specifying the execution
of a program. After the program execution is complete, the 9010A returns to the
Immediate Mode quiescent state. The Executing Mode and program execution are
discussed in Section 4L of this manual and in the 9010A Programming Manual.

POWER ON

P QUIESCENT STATE

Operator initiates specification by
pressing key for test, operation or
troubleshooting function.

< ‘
At any point during specification
v 'operator may reinitiate specifica-
SPECIFICATION OF TEST, tion for any test, operation or
OPERATION OR TROUBLE- troubleshooting function by
STOP KEY| SHOOTING FUNCTION. ipressing appropriate key.

PRESSED |
|

Specification is complete. 9010A
begins performance as specified.

PERFORMANCE OF TEST,
OPERATION OR TROUBLE-
STOP KEY| SHOOTING FUNCTION.

PRESSED I
l
\ 4

Performance is complete. 9010A
returns to quiescent state.

Figure 4C-1. Operation in the Immediate Mode
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(IMMEDIATE MODE)

"
QUIESCENT STATE
Programmer opens a program by
pressing the PROGM key and en-
tering a program number. 9010A
enters the Programming Mode.
(PROGRAMMING MODE)
CREATION OF PROGRAM STEPS
!
|
|
|
*/
SPECIFICATION
CREATING A :
PROGRAM { v
STEP SPECIFICATION
L COMPLETE
|
|
|
Programmer closes program by
pressing the PROGM key. 9010A
< returns to Immediate Mode quies-

cent state.

Figure 4C-2. Operation in the Programming Mode
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(IMMEDIATE MODE)
QUIESCENT STATE

Operator causes the 9010A to en-
ter the Executing Mode by pres-
sing the EXEC key and entering a
program number.

(EXECUTING MODE)

PROGRAM STEPS ARE
PERFORMED ACCORDING
TO SPECIFICATIONS.

|

|

|

Program execution complete.
9010A returns to Immediate Mode
quiescent state.

Figure 4C-3. Operation in the Executing Mode




Section 4D
Prompts

4D-1. INTRODUCTION

One feature which makes the 9010A easy to operate is the system of clear, consistent, and
understandable prompts. Prompts are requests by the 9010A for more information from
the operator. This section describes the information requested by prompts and describes
when prompts are encountered during operation.

4D-2. INFORMATION REQUESTED BY PROMPTS
Information requested by prompts may be data, such as an address or numerical
expression, or it may be a YES or NO response to a question.

Prompts for data are indicated by a blinking cursor that appears on the display next to the
function selected. For example, when the Read troubleshooting function is selected, the
9010A displays the message READ @ .. The underscore (-) is the blinking cursor that
serves as a prompt for the operator to define the address location where the Read
operation is to take place.

Prompts for a YES or NO response include a question and end with a question mark. For
example if the operator specifies the Read function at address 4D77 and the 9010A
detects a bad power supply at the UUT uP socket while performing the Read operation, it
displays the following message: ‘

BAD PWR SUPPLY @ 4D77-LOOP?

This message asks the operator if the 9010A is to “loop on the error” (looping on errors is
described in Section 4F). Pressing the YES key or the LOOP key causes the 9010A to loop
on the error. Pressing the NO key or the CONT key causes the 9010A to ignore the
detected error.

4D-3. PROMPTS DURING SPECIFICATION

When a 9010A function is selected by pressing the appropriate key, the 9010A usually
requires the operator to supply additional operating parameters or specifications for the
function before the 9010A can perform the operation on the UUT. The 9010A prompts
the operator for the specifications in the order the information is required. For example,
when the ROM Test is selected, three specifications must be provided:

1. The first address of the block of addresses on which the ROM Test is to be
performed.

2. The last address of the block of addresses on which the ROM Test is to be
performed.

3. The ROM signature that is to be compared with the ROM signature computed
from the address block.
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First, the 9010A prompts for the first address. When an address has been entered by the
operator, the 9010A prompts for the second address. When the second address has been
entered by the operator, the 9010A prompts for the ROM signature. When the ROM
signature has been entered by the operator, the 9010A performs the operation as
specified.

The following example shows the steps necessary for specifying the ROM Test over the
address block 2000-3FFF with ROM signature 25DA, and the associated displays and
prompts.

PRESS DISPLAY COMMENT
ROM TEST ROM TEST @ _ Prompt for first address.
2000 ENTER ROM TEST @ 2000-_ First address has been

entered, now prompting
for second address.

3FFF ENTER ROM TEST @ 2000-3FFF SIG — Second address has been

entered, now prompting
for ROM signature.

25DA ENTER ROM TEST @ 2000-3FFF SIG 25DA Specification complete.

For another example, consider the Write function. When the Write function is selected,
the 9010A prompts for two parameters:

1. The address where data is to be written.
2. The data that is to be written.

The following example shows the steps necessary to select the Write function and specify
the data FDO07 to be written at the address 1C33.

PRESS DISPLAY COMMENT
WRITE WRITE @ — Prompt for address.
1C33 ENTER WRITE @ 1C33 = _ Address has been entered,

now prompting for data.
FD07 ENTER WRITE @ 1C33 = FDO7 Specification complete.

4D-4. UNDERSTANDING WAIT AFTER SPECIFICATION IS COMPLETE
After the operator completes the specification of the 9010A action, the 9010A appends
the word WAIT to the final specification on the display and begins performing the action
as specified. The word WAIT assures the operator that the 9010A is performing the
action. Most of the troubleshooting functions (such as Read or Write) are performed so
quickly that the final specification (including WAIT) is only seen briefly.

4D-5. AUDIBLE FEEDBACK

The 9010A also provides audible feedback in the form of a beep when the operator presses
a key at atime when it is not allowed. For example, if the 9010A is in the Immediate Mode
and the GOTO key is pressed, the 9010A emits a beep which tells the operator that the
function cannot be selected. The GOTO key may only be pressed while the 9010A isin the
Programming Mode. The audible beep may also be selected by the programmer for
insertion in programs.



Section 4E
Defaults

4E-1. INTRODUCTION

Defaults are parameters, such as addresses or ROM signatures, that are stored in memory
and supplied by the 9010A if the prompted specification is not supplied by the operator.
This section describes how the operator may use defaults during the specification of a
9010A action.

4E-2. DEFAULTS DURING SPECIFICATION

The operator may invoke a default value by pressing the ENTER key when the 9010A
prompts for a specification. For example, when the READ key is pressed, the 9010A
prompts for the address where the Read operation is to be performed by displaying the
following message:

READ @ —

The operator may default the address specification by pressing ENTER. The 9010A
supplies the contents of Register F, which is generally the last address that was specified
or used during an operation (see Section 4J), and performs the operation.

The following examples compare the manual entry with the default entry for a
troubleshooting function.

PRESS DISPLAY COMMENT
READ READ @ _ Prompt for address.
40FF ENTER READ @ 40FF Operator enters the

address and the 9010A
performs the operation.

READ READ @ — Prompt for address.

ENTER READ @ 40FF Operator defaults address
specification by pressing
ENTER. The 9010A sup-
plies the address 4OFF
and performs the opera-
tion.

Defaults are primarily useful in saving the operator time and effort. Defaults allow the
operator to enter parameters from a previous operation. The parameters that are to be
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used again can be entered with one keystroke (the ENTER key) instead of having to be
completely reentered.

For example, if the operator wants to write the same data (7AB3) to two addresses (20F0,
38C6), the data specification may be defaulted as follows:

PRESS DISPLAY COMMENT

WRITE WRITE @ — Prompt for address.

20F0 ENTER WRITE @ 20F0 = — Prompt for data.

7AB3 ENTER WRITE @ 20F0 = 7AB3 9010A performs the
operation as specified.

WRITE WRITE @ _— Prompt for address.

38C6 ENTER WRITE @ 38C6 = _ Prompt for data.

ENTER WRITE @ 38C6 = 7AB3 Operator defaults data

specification by pressing
ENTER. 9010A supplies
data and performs the
operation.

Defaults may also be provided during the specification of the functional tests (ROM,
RAM, and I/O tests). For example, when the ROM TEST key is pressed, the 9010A
prompts for the address and ROM signature specifications as described in Section 4D-3.
Rather than manually entering the prompted values, the operator may press the ENTER
key when prompted for the first address. This causes the 9010A to supply the UUT ROM
descriptors obtained during the Learn operation or entered through the VIEW keys.
ROM descriptors and the Learn and View operations are described in Section 4G.

Information on defaults is provided as needed in later sections. A complete list of
specifications and defaults for all the 9010A tests, functions, and operations is provided in
Appendix B.



Section 4F
Detection of UUT Errors

4F-1. INTRODUCTION

Detecting and reporting errors involving the UUT is critical, since errors in UUT actions
are the symptoms available to the operator in diagnosing and repairing the UUT. The
9010A provides a consistent, readily understandable system for handling UUT errors.
The 9010A error handling system is described in this section.

4F-2. TYPES OF UUT ERRORS

There are three types of errors involving the UUT that can occur: timeout errors, UUT
system errors, and test errors. They are described in the following paragraphs. Table 4F-1
provides a summary and brief description of the error messages for timeout and UUT

system errors. Test error messages are summarized and described in Tables 4H-1 and
4H-2.

1. TIMEOUT ERROR.

To perform each action on the UUT, the 9010A must successfully transmit a
command consisting of one or more bytes to the interface pod, and the 9010A must
successfully receive a response of one or more bytes from the interface pod.
Communication of these bytes involves handshaking between the interface pod and
the 9010A. If the handshake is not successfully completed and the 9010A is unable to
get a response from the interface pod, the 9010A “times out.” Any of three timeout
error conditions can be detected, and the appropriate timeout error message is
displayed.

The three possible one-line timeout error messages are as follows:

POD TIMEOUT -ATTEMPTING RESET
UUT POWER FAIL -ATTEMPTING RESET
POD RESET ERROR -ATTEMPTING RESET

The first message is a non-specific message that indicates a variety of possible causes
of the error. These may include a missing UUT clock or a faulty connection between
the interface pod and the 9010A.

The second message indicates that the UUT power supply may be out of tolerance,
and the UUT clock may be faulty.

The third message indicates that the interface pod may be the cause of the error, and
the operator should perform the interface pod self test. When a timeout error
occurs, the 9010A attempts to reset the interface pod. If the reset fails, the 9010A
continues to attempt the reset until it succeeds or the operator initiates some other
action,
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Table 4F-1. UUT Error Types and Messages

TYPE

MESSAGE

DESCRIPTION

TIMEOUT
ERROR

POD TIMEOUT -

ATTEMPTING RESET,

UUT POWER FAIL - ATTEMPTING RESET

POD RESET ERR - ATTEMPTING RESET

General error message caused by such
things as no UUT clock or a faulty con-
nection between the pod and the 9010A.

UUT power supply possibly at fault.

Interface pod possibly failing. Operator
should perform interface pod self test.

uuT
SYSTEM
ERROR

BAD PWR SUPPLY (@ aaaa) - LOOP?*

ILLEGAL ADDR @ aaaa - LOOP?

ACTIVE FORCE LINE (@ aaaa) - LOOP?*
STS BITS bbbb bbbb bbbb bbbb - LOOP?

ACTIVE INTERRUPT (@ aaaa) - LOOP?*
STS BITS bbbb bbbb bbbb bbbb - LOOP?

CTL ERR (@ aaaa) - LOOP?*
CTL BITS bbbbbbbb - LOOP?

ADDR ERR @ aaaa - LOOP?
ADDR BITS hhhhhhhh - LOOP?

DATA ERR @ aaaa - LOOP?
DATA BITS hhhhhhhh - LOOP?

Improper power supply voltages at UUT
uP socket.

This message appears if the operator
keys in an address that is not within the
valid uP address space.

These two-line messages are displayed
if any forcing lines or interrupts are de-
tected to be active during an operation.
The binary string in the second line cor-
responds to the status lines documented
in the appropriate pod manual. A 1 cor-
responds to an active line, and a 0 (zero)
corresponds to an inactive line. The bin-
ary string is shown in groups of four, with
up to 16 digits in all.

This two-line message is displayed when
any control line is detected to be not driv-
able. The binary string bbbbbbbb is amask
of 1’s and 0’s where a 1 corresponds to a
line that is not drivable.

These two-line messages are displayed
when any address or data lines are de-
tected to be not drivable. The hexadeci-
mal string hhhhhhhhis amask where abit
that is 1 corresponds to a line that is not
drivable. Address errors or data errors
may only be detected if an address is in-
cluded in the specification of an opera-
tion.

TEST
ERROR

in subsequent sections of this manual.

Test error messages are listed and described with the tests in which they occur

*Note: The address is included in the error message only if an address is included in the specification
of an operation.




2. UUT SYSTEM ERROR.

The interface pod continually monitors several UUT conditions while the 9010A is
in operation. For example, whenever the interface pod writes to a line, the pod
monitors the actual logic level on the line. If the value written and the value
monitored disagree, a “drivability” error is considered to have occurred. Drivability
errors may be detected on control, address, or data lines. These errors typically
occur if another bus device is holding a data or address line high or low, or if there
are short circuits associated with these lines.

Other UUT conditions monitored during operations include the power supply
voltage at the uP socket and interrupt requests. Errors associated with these
conditions are called UUT system errors. If an error is detected, the 9010A displays
one of the messages listed and described in Table 4F-1.

Note that four of the UUT system error messages listed in Table 4F-1 have
parentheses around the address portion of the message, (@ aaaa). This is because
the address is included in the message only if the operator specifies an address during
selection of the operation or if the 9010A used internally generated addresses for the
operation that reported the error. For example, the Write Control function requires
no address, and no addresses are included in associated UUT system errors.
Similarly, the UUT system address or data errors are not reported at all for
operations that do not require an address, such as Write Control.

Sometimes it may be useful to disable the detection of a particular UUT system error
if the reporting of such an error interferes with testing or troubleshooting. UUT
system error detection may be disabled by the Setup function which is described in
Section 4M.

3. TEST ERROR.

The largest category of UUT errors is the errors that are associated with the
functional tests. The error messages are listed and described with the tests in Section
4H and summarized in Tables 4H-1 and 4H-2.

4F-3. HIERARCHY IN DETECTION OF UUT ERRORS
The three types of UUT errors are hierarchically arranged according to priority. The
hierarchy in order of priority is as follows.

1. Timeout Error Highest priority
2. UUT System Error

3. Test Error Lowest priority

This hierarchy means that the 9010A detects and reports higher priority errors before
lower priority errors. Higher priority errors must be removed or their detection disabled
(if possible) before the 9010A detects and reports lower priority errors.

4F-4. LOOPING ON ERRORS WITH THE LOOP FUNCTION

One of the most powerful troubleshooting features of the 9010A is its capacity to
continually monitor and report the appearance or disappearance of a UUT failure while
the operator physically manipulates the UUT. This monitoring process is accomplished
with the Loop function.
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When the 9010A detects a UUT error, the 9010A suspends execution of whatever
operation is in progress and reports the error. A prompt for the Loop function key is
included in many of the error messages. The operator may press the LOOP key to cause
the 9010A to continuously perform the operation. The operator stimulates or physically
manipulates the UUT to try to remove the cause of the error, while observing the 9010A
display or listening for the audible beep to determine if the error is still reported. This
process, called “looping on errors,” helps the operator to see the effect of his actions and
quickly locate the cause of the UUT error.

To illustrate the process of looping on an error, consider the following 9010A display
message which reports a UUT system error.

BAD PWR SUPPLY @ aaaa-LOOP?

This message reports that the UUT is not supplying the proper voltage levels at the uP
socket. Note that the 9010A beeps to attract the operator’s attention when the error is first
reported. If the operator presses the LOOP key or the YES key, the 9010A continuously
performs the same operation during which the error was reported. If the error condition is
corrected during the Loop function, the 9010A continues looping and displays the
following message

GOOD PWR SUPPLY @ aaaa

Note that while a prompt for a loop is displayed, the STOPPED annunciator flashes. It
discontinues flashing only when the operator initiates some kind of action, such as
pressing the LOOP or CONT key. Note also that while the 9010A is looping on an error,
the LOOPING annunciator flashes.

When a prompt for aloop appears on the display, the operator may choose not to loop on
the error by pressing the NO or CONT (continue) keys. This causes the 9010A to remove
the error display message and continue execution of the specified operation that was
suspended to report the error.

Note that the use of the Loop function is not restricted to use with errors. The Loop
function may also be used with some of the 9010A tests, functions, and operations. Refer
to Section 4N for more information.

4F-5. UNDERSTANDING OK OR FAIL

When the 9010A completes the execution of an operator-specified operation, test, or
function, such as Learn, ROM Test, or Ramp, the message displayed ends with either the
word OK or the word FAIL. For example, if the Read function is specified to be
performed at address aaaa, when the 9010A completes the operation, one of the following
messages is displayed:

READ @ aaaa = hhhh OK
READ @ aaaa = hhhh FAIL

OK at the end of a display message indicates that during the execution of the operation,
either no errors occurred, or else all errors that occurred were corrected by the operator
before proceeding.

FAIL at the end of a display message indicates that during the execution of the operation,
one or more UUT errors were reported but not corrected by the operator. FAIL is a
warning to the operator that something in the operation was amiss, and the results may
not be reliable.



To illustrate the meaning of FAIL, assume the operator selects and specifiesa ROM Test.
During the course of the operation, the following message appears:

ROM ERR @ 1000-1FFF-LOOP?

Note that this message is the first line of a two-line message. The operator chooses to
ignore the error message and presses the CONT key. The 9010A completes the operation
and displays the following message.

ROM TEST FAIL

The message, ROM TEST FAIL, warns the operator that even though the operation was
completed, the results are not reliable because an error was detected, reported, and not
corrected.
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Section 4G
Mapping and Viewing UUT Address Space

4G-1. INTRODUCTION
Troubleshooting any microsystem requires information about the UUT address space.
This section describes how the Learn operation may be used to obtain UUT address space

information and how the View operations may be used to examine the information. The
LEARN and VIEW keys are identified in Figure 4G-1.

4G-2. LEARN

If UUT address space information is not known or is incomplete, the Learn operation
may be used to explore and map the UUT memory. The Learn operation is typically
performed on a properly operating UUT to obtain valid reference data for use intestinga
suspect UUT. For the experienced operator, the Learn operation may also provide clues
about the cause of faults when performed on a failing UUT.

The Learn operation tests the UUT address locations and identifies the addresses of
blocks of ROM, RAM, and I/O registers. For each block of ROM, the operation
computes a ROM signature. For each block of I/ O registers, the operation computes an
I/O bit mask which indicates which bits in I/O have read-write capability.

The information obtained during the Learn operation typically consists of a list of items,
called address descriptors, which comprise the UUT memory map. A possible UUT
memory map and the associated address descriptors are shown in Figure 4G-2.

Figure 4G-1. The LEARN and VIEW Keys
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Address descriptors stored in 9010A tape-transferable memory.
These address descriptors represent the memory map below.
MEMORY MAP
’[’ L
ADDRESS DESCRIPTORS T Unused ¥
RAM @ 5000-50FF AFFF
ROM @ 0000-OFFF SIG 0D47 ROM (4K)
ROM @ 3000-4FFF SIG 2B60 A000
ROM @ 7000-70FF SIG 08AA A U d A
ROM @ A000-AFFF SIG 44C9 OFF qd nuse g
I/0 @ 1A00-1A01 BTS 7F ROM (256)
7000
¥ Unused ¥
50FF
RAM (256)
5000
4FFF
ROM (8K)
3000
& Unused z
1A01
1A00 1/0
= Unused =
OFFF
ROM (4K)
0000

Figure 4G-2. Typical UUT Memory Map and Address Descriptors

In the ROM descriptors listed in Figure 4G-2, the hexadecimal digits following SIG
represent the ROM signature computed during the operations for the address space block
listed. For example, the ROM signature for the address space 0000-0FFF is OD47.

In the I/O descriptors listed in Figure 4G-2, the hexadecimal digits following BTS
represent the bit mask obtained during the operation. In the binary representation of the
bit mask, the I’s represent the bits that have read-write capability. The number of bits in
the bit mask equals the number of data lines in the UUT uP. For example, if there are 8
data lines in the uP, the bit mask may be any hexadecimal quantity from 1 to FF. Or if
there are 16 data lines, the bit mask may be any hexadecimal quantity from 1 to FFFF.

For an example of an I/O bit mask, notice in Figure 4G-2 that the bit mask for the I/O
register at 1A00-1A01 is 7F. The hexadecimal value 7F equals the binary value Ol11 1111.
This implies that all the bits in both I/O registers have read-write capability except the
highest order bit.

The UUT memory map is stored in the 9010A tape-transferable memory. It may be
examined by using the VIEW keys as described in Section 4G-7.



During the Learn operation, the 9010A writes and reads data patterns to 64-byte blocks
(1 byte = 8 bits) for the entire address range of the uP. Based on the dataread, the 9010A
uses the following criterion to determine whether addresses are ROM, RAM, I/0O or
unassigned:

e ROM: The addresses cannot be written to, and all address bits are fully decoded.

o RAM: All bits of all addresses for the 64-byte block are write-readable, and all
address bits are fully decoded.

® [/O: At least one bit of an address is write-readable, but any other condition for
determining RAM fails.

e Unassigned: Anything not identified as ROM, RAM, or 1/0.

Note that although the Learn algorithm which obtains the descriptors is very powerful, it
does have some limitations. For example, it cannot identify bank switched RAM or I/ O
which does not have at least one bit that is read-writable. Or if there are multiple blocks of
ROM or RAM at contiguous addresses, the Learn operation reports these as a single
block of ROM or RAM covering the entire address range. The Learn operation is not
intended to be a replacement for schematics or other existent UUT documentation. For
this reason, it is reccommended that the operator enter address descriptors with the VIEW
keys if the descriptors are known.

Also note, however, that the Learn operation can be a very powerful diagnostic tool when
performed on a failing UUT. For example, if the operator knows that a UUT has 10
RAM blocks with contiguous addresses, but information from the Learn operation
indicates 20 RAM blocks with non-contiguous acdresses, then an address decode
problem is evident.

4G-3. Specifying the Operation

The only specification required for the Learn operation is the UUT address space on
which the operation is to be performed. The operation may be performed on all or part of
the UUT address space. Note that the RPEAT and LOOP keys do not affect the
operation.

To specify the entire uP address space for the Learn operation, do the following:

1. Press LEARN. The 9010A displays a prompt for the first address by displaying
the following message:

LEARN @ _

2. Press ENTER. The 9010A begins execution on the entire UUT address space
specified by the interface pod after displaying the following message:

LEARN
To specify part of the UUT address space for the operation, do the following:

1. Press LEARN. The 9010A displays a prompt for the first address by displaying
the following message:

LEARN @ _
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2. Key inthe first address and press ENTER. The 9010A displays the first address
and prompts for the second address with the following message:

LEARN @ aaaa-_

3. Key in the second address and press ENTER. The 9010A begins execution on
the specified address space after displaying the following message:

LEARN @ aaaa-aaaa

The following example shows the proper steps for specifying the Learn operation over the
address range from 1000 to 4FFF and the corresponding display for each step:

PRESS DISPLAY COMMENT

LEARN LEARN @ — Prompt for first address.

1000 ENTER LEARN @ 1000-— Prompt for second
address.

4FFF ENTER LEARN @ 1000-4FFF Specification complete.

Execution proceeds.

4G-4. Generating the UUT Memory Map

After the operator enters the address specifications, the 9010A begins performing the
Learn operation. Any presently stored address space descriptors whose addresses are
within the address range of the Learn operation are deleted from 9010A memory.

Because of the tremendous number of operations involved, the execution of the operation
may take a considerable length of time (typically 10-100 minutes for a common 8-bit uP
in a typical UUT). The length of time varies considerably depending on the relative
proportion of RAM, ROM, 1/0O and unassigned memory, as well as the size of the
specified address block. To provide assurance that the operation is executing properly,
the 9010A appends the following message to the text on the display:

NOW aa00

The digits represented by aa00 are the hexadecimal digits for the address where the
operation is presented taking place. The display is updated every 256 locations. For the
example given for the address specification, the display is updated during normal
operation as follows:

DISPLAY

LEARN @ 71000-4FFF NOW 1000

LEARN @ 1000-4FFF NOW 1100

LEARN @ 1000-4FFF NOW 1200

LEARN @ 1000-4FFF NOW 1300

LEARN @ 1000-4FFF NOW 1400
etc.

After the Learn operation has explored all of the addresses specified, the following
message is briefly displayed:

LEARN @ aaaa-aaaa WAIT

While the WAIT message is on the display, the operation compiles the information that
has been obtained and composes the descriptors for the address space that has been



explored. After the information has been compiled, the 9010A replaces the word WAIT
with the words OK or FAIL.

The operator may terminate execution of the Learn operation by pressing the STOP key.
Note that if the operator terminates execution before the operation is complete, address
space information is incomplete. For example, ROM signatures are not compiled until
the WAIT message is displayed.

4G-5. Premature Termination of the Learn Operation

The 9010A may store up to 100 address space descriptors during the Learn operation. If
100 descriptors are obtained before the Learn operation is completed, the 9010A checks
the descriptors to see if any of them may be consolidated. If this is not possible, the 9010A
aborts the Learn operation and displays the following message:

FATAL--MEMORY EXCEEDED FOR LEARN

The 100 address space descriptors are adequate for any normally operating UUT. If the
execution is prematurely terminated, it may indicate that something is wrong with the
UUT. The descriptors that have been obtained to this point are retained in memory, for
they can provide an experienced operator with useful information and possible clues
about the cause of the UUT failure.

4G-6. VIEW

The three VIEW keys (VIEW RAM, VIEW ROM, and VIEW I/ O) allow the operator to
view and edit the UUT memory map. The following paragraphs explain how to
accomplish the viewing and editing.

4G-7. Viewing the Memory Map

The address space descriptors for RAM, ROM, or I/ O are placed on the display when the
operator presses the appropriate VIEW key. Each key places the first descriptor for that
type of address block on the display. The flashing MORE annunciator indicates that
more descriptors of the type being viewed are available. Other descriptors of the same
type may be brought to the display with the MORE and PRIOR keys. For example, if the
UUT memory map listed in Figure 4G-2 is present in 9010A memory, the ROM
descriptors may be viewed by pressing the ROM VIEW, MORE, and PRIOR keys as
follows:

PRESS DISPLAY COMMENT

ROM VIEW ROM @ 0000-OFFF SIG 0D47 MORE annunc. flashing
MORE ROM @ 3000-4FFF SIG 2B60 MORE annunc. flashing
MORE ROM @ 7000-70FF SIG 08AA MORE annunc. flashing
MORE ROM @ A000-AFFF SIG 44C9 MORE annunc. off
PRIOR ROM @ 7000-70FF SIG 08AA MORE annunc. flashing

The first descriptor in the list appears on the display. The subsequent descriptors are
brought to the display with the MORE key, and preceding descriptors with the PRIOR
key. The RAM VIEW and I/O VIEW keys operate in a similar manner.

If no address descriptors for the type requested (ROM, RAM, I/ O) are present in 9010A
memory, the 9010A provides the appropriate message, such as the following:

NO ROM INFO

9010A
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4G-8. Editing the Memory Map
While viewing the address space descriptors, the UUT memory map may be edited.
Descriptors may be added or deleted by using the CLEAR and ENTER keys.

To delete a descriptor that is on the visible display, press CLEAR. The 9010A removes the
descriptor from the screen and from 9010A memory. If any more descriptors of that type
(RAM, ROM or 1/0) exist, the 9010A brings the next descriptor to the display. When
descriptors are entirely deleted, the message NO (ROM, RAM, or I/O) INFO appears.

Descriptors may be added while viewing existent descriptors of the same type, or while
viewing the message NO (ROM, RAM, or [/O) INFO. For example, only RAM
descriptors may be added while viewing other RAM descriptors or the message NO RAM
INFO. Similarly, ROM descriptors may be added when viewing ROM descriptors, or
I/0O descriptors may be added when viewing I/O descriptors.

To add a RAM descriptor:
1. Press RAM VIEW. The 9010A displays existing RAM descriptors.

2. Press ENTER. The 9010A prompts for the first address with the following
message:

RAM @ _

3. Key inthe first address and press ENTER. The 9010A displays the first address
and prompts for the second address with the following message:

RAM @ aaaa-_

4. If the operator presses ENTER or keys in a value equal to the first address, the
following message is displayed:

RAM @ aaaa

Key in the second address and press ENTER. The second address must be greater
than the value of the first address to be accepted as a unique second address. If the
second address is accepted, the 9010A adds the descriptor to the list in 9010A
memory and displays the following message:

RAM @ aaaa-aaaa

The following example presents the key sequence and the corresponding displays
for entering the RAM descriptor RAM @ D000-DFFF. For this example, it is
assumed the 9010A has no RAM descriptors in memory.

PRESS DISPLAY
RAM VIEW NO RAM INFO
ENTER RAM @ —

D000 ENTER RAM @ D0O00-_
DFFF ENTER RAM @ D000-DFFF

The RAM descriptor RAM @ D000-DFFF is stored in 9010A memory.
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To add an I/O descriptor:
1. Press I/O VIEW. The 9010A displays existent I/O descriptors.

2. Press ENTER. Key in the first and second addresses as prompted by the 9010A.
The 9010A accepts the addresses and prompts for the bit mask with the following
message:

10 @ gaaa-aaaa BTS —

3. Key inthe I/O bit mask (in hexadecimal). The 9010A accepts any hexadecimal
quantity from one to hh, where hh corresponds to the value obtained when every bit
position on the data lines equals 1. For example, the range of values for the I/ O bit
mask for an 8-bit uP is I-FF. The value FF (hexadecimal) equals 1111 1111 (binary),
which is the value obtained when every bit position equals 1. Note that is order for
an I/ O descriptor to be accepted, at least one bit in the bit mask must be specified as
read-writable. When the bit mask is keyed in, the 9010A adds the descriptor to the
list and displays the following message:

|0 @ aaaa-aaaa BTS hh
To add a ROM descriptor:
1. Press ROM VIEW. The 9010A displays existent ROM descriptors.

2. Press ENTER. Key in the first and second addresses as the 9010A prompts for
them. The 9010A accepts the addresses and prompts for the ROMsignature by
displaying the following message:

ROM @ aaaa-aaaa SIG
3. Complete the procedure by following either of the following steps:

a. Key in the ROM signature. The ROM signature may be any hexadecimal
quantity from 0 to FFFF. The 9010A adds the descriptor to the list and displays
the following message:

ROM @ aaaa-aaaa SIG nnnn

b. Press ENTER. This causes the 9010A to attempt to compute the ROM
signature at the addresses specified from the UUT connected to the 9010A. While
the 9010A performs this, it displays the following message:

ROM @ aaaa-aaaa SIG WAIT
When the signature is computed, the 9010A replaces the message portion WAIT
with the signature and adds the completed ROM descriptor to the list. Note that

UUT system errors may occur during this operation, and if there are any residual
errors, the signature may be incorrect.
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Section 4H
Built-In Tests

4H-1. INTRODUCTION

There are five built-in tests in the 9010A to automatically test the electrical integrity of the
UUT uP bus, the read-write capability of 1/O registers, the data in ROM, and the
functionality of RAM. These tests are Bus Test, ROM Test, I/O Test, RAM Short, and
RAM Long. In addition, Auto Test provides a combination of four of the other tests. The
location of the associated keys is indicated in Figure 4H-1.

The following paragraphs describe the specification and performance of each test. Error
messages are listed and described in the text and illustrated by examples. A summary of
the error messages for Bus Test is provided in Table 4H-1. A summary of the error
messages for the other tests is provided in Table 4H-2. The defaults for the tests are
described at the end of this section. A summary of the specifications and default values for
the tests is provided in Appendix B.

4H-2. BUS TEST

Bus Test is a test of the electrical integrity of UUT control, address, and data buses. Bus
Test identifies control lines that are not drivable, as well as address lines that are tied high,
low, or tied together, and data lines that are tied high, low, or tied together.

Figure 4H-1. The TEST Keys
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Table 4H-1. Bus Test Error Messages
ERROR TYPE ERROR MESSAGE NOTE
1. Control Lines Not Drivable CTL ERR bbbbbbbb bbbbbbbb - LOOP? 1
2. Address Lines Tied High or Low ADDR BIT aa TIED HIGH-LOOP? 2
ADDR BIT aa TIED LOW-LOOP? 2
3. Address Lines Tied Together ADDR BITS al AND al TIED-LOOP? 3
ADDR BITS a1 TIED-LOOP? 3
4. Data Lines Tied High or Low DATA BIT dd TIED HIGH-LOOP? 4
DATA BIT dd TIED LOW-LOOP? 4
5. Data Lines Tied Together DATA BITS dI AND d2 TIED-LOOP? 5
DATA BITS d1 TIED-LOOP? 5

NOTES:

gether.

gether.

1. Inthe binary 16-bit string bbbbbbbb bbbbbbbb, a1 corresponds to undrivable lines,anda0
corresponds to drivable lines. Refer to the appropriate interface pod manual for the con-
trol lines that corresponds to the bit numbers. Extra bits are reported as 0.

2. Theaais a decimal number corresponding to the bit number of the bit tied high or low. The
range of values depends on the number of address lines.

3. The al and a2 are decimal numbers corresponding to the bit numbers of the bits tied to-

4. The ddis a decimal number corresponding to the bit number of the bit tied high or low. The
range of values depends on the number of data lines.

5. The dI and 42 are decimal numbers corresponding to the bit numbers of the bits tied to-

4H-3. Specification and Performance of Bus Test
To specify the Bus Test, press the BUS TEST key. No other entries are required.

As soon as the BUS TEST key is pressed, the 9010A begins performing the test and

displays the following message.

BUS TEST WAIT

After the Bus Test is completed, the 9010A replaces WAIT with an OK or FAIL.

4H-4. Bus Test Error Messages

The Bus Test error messages are listed in Table 4H-1. Each error type is discussed in the

following paragraphs.



Table 4H-2. Functional Test Error Messages

TEST DISPLAY MESSAGE MESSAGE DESCRIPTION
170 R/W ERR @ aaaa BTS hhhh - LOOP? Hexadecimal number hhhhis arepresen-
TEST tation of bits that were not read-writable.
1 = bit specified read-writable and de-
tected not read-writable. 0 = bit specified
read-writable or not specified.
ROM ROM ERR @ aaaa-aaaa - LOOP? Two-line message. hex string mmmm =
TEST SIG WAS mmmm NOT nnnn - LOOP? signature computed during test. Hex
string nnnn = signature specified before
test.
R/W ERR @ aaaa BTS hhhh - LOOP? See |/0O Test above.
RAM RAM BITS di AND d2 TIED-LOOP? Decimal numbers dI and 42 are the tied
SHORT data bits.
RAM DCD ERR @ aaaa BIT dd - LOOP?| Decimal number dd is the address bit that
is not decoding properly.
All error messages associated with RAM Short also apply to RAM Long.
RAM
LONG | RAM PATT ERR @ aaaa - LOOP? Two-line message. Hexadecimal num-
DATA WAS xxxx NOT hhhh - LOOP? ber xxxxis actual data,hexadecimal num-
ber hhhh is expected data.
BUS Bus Test error messages are summarized in Table 4H-1.
TEST
AUTO | There are no error messages unique to Auto Test. Any error messages that
TEST might be encountered are described with the tests that Auto Test invokes
(Bus Test, RAM Short, ROM Test, and I/0 Test).
1. CONTROL LINES NOT DRIVABLE.

Bus Test exercises the control lines and identifies any that are not drivable by the
interface pod. The control lines tested include lines that the operator can explicitly
write to, as well as lines the operator cannot explicitly write to, such as timing or
handshake lines. Any line where the value written by the interface pod does not
equal the value measured by the interface pod at the uP socket is reported as not
drivable. An example of a message that might be received with an 8080 microsystem

is the following:

CTL ERR 00000000 00010000-LOOP?

This message indicates that the control line corresponding to bit 4 is not drivable. If
the operator loops on the error and removes the error, the message changes to the

following:
CTL OK 00000000 00000000

9010A
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2. ADDRESS LINES TIED HIGH OR LOW.

Bus Test exercises the address lines and identifies any bits tied to high or low voltage
levels. Bits are tested from lower order to higher order, and any appropriate error
messages are displayed. An example of a message that might be displayed is the
following:

ADDR BIT 7 TIED HIGH-LOOP?

The operator may choose to loop on the error by pressing the YES or LOOP keys.
For an address bit detected high, the action taken by the 9010A to loop on the error
is to attempt to read the UUT at address 0000. For an address bit detected low, the
action taken to loop on the erroris to attempt to read the UUT at the address with all
bits set to 1. Note that if problems with the control lines have been reported but not
resolved, then detection of tied address lines is not reliable. If the error is removed
while looping, the message displayed is the following:

ADDR BIT 7 OK
3. ADDRESS LINES TIED TOGETHER.

Bus Test also identifies when two or more address lines are tied together. An
example of a message that might occur is the following:

ADDR BITS 7 AND 8 TIED-LOOP?

The 9010A is not capable of displaying more than two address lines at one time. If
more than two lines are tied together, then the Continue Key should be used to
display the other lines that may be involved in the error.

If the 9010A has trouble identifying which lines are tied together then it will at least
display the following message:

ADDR BITS 7 TIED-LOOP?

4. DATA LINES TIED HIGH OR LOW.

Bus Test also exercises the data lines and identifies any lines tied to high or low
voltage levels. When looping on an error associated with a data line tied high, the
9010A attempts to write 0000 to the data lines of the UUT uP bus at an address
specified by a Setup parameter. When looping on an error associated with a data
line tied low, the 9010A attempts to write 1’s to the data lines of the UUT uP bus at
the same Setup parameter address. Instructions for changing Setup parameters are
provided in Section 4M. The relevant Setup display message is as follows:

SET-BUS TEST @ FFFF-CHANGE?

Note that the address specified by the Setup parameter should be a location where
nothing else would attempt to drive the data lines while the interface pod attempts to
write to that address. For example, in some microsystems, writing to a ROM
location causes the ROM to attempt to drive the data lines. Note also that if any
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control or address line errors are reported and not resolved, the detection of data
line errors is not reliable. If the error is removed while looping, the following
message is displayed:

DATA BIT dd OK

5. DATA LINES TIED TOGETHER.

Bus Test also identifies data lines that are tied togeter. An example of a message that
might occur is the following:

DATA BITS 0 AND 1 TIED-LOOP?

The 9010A is not capable of displaying more than two data lines at one time. If more
than two lines are tied together, then the Continue key should be used to display the
other lines that may be involved in the error.

If the 9010A has trouble identifying which lines are tied together then it will at least
dispaly the following message:

DATA BITS 0 TIED-LOOP

When the 9010A loops on an error, a pair of complementary data values are written
to the UUT at the same address specified by the Setup parameter described in the
previous paragraph. The first value is written with the bit corresponding to dl
written high, and all other bits written low. The second value is written with dl
written low and all other bits written high. If the error is removed while looping, the
following message is displayed:

DATA BITS dI AND d2 OK

4H-5. SPECIFYING THE ADDRESSES FOR PERFORMING A TEST

When any one of four of the built-in tests (I/O Test, ROM Test, RAM Short,and RAM
Long) are selected by the operator, the operator may specify that the test be performed at
a single address or a block of addresses. When the operator specifies a block of addresses,
the first (lower) address is specified, and then the second (upper) address is specified.

For example, to specify the 1/O Test at a block of addresses, do the following:

1. Pressthe I/O TEST key. The 9010A displays a prompt for the first address with
the following message:

IO TEST @ _

2. Key in the first address aaaa and press ENTER. The 9010A accepts and displays
the first address and prompts for the second address with the following message:

IO TEST @ aaaa-—

4H-5
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3. Keyin the second address aaaa and press ENTER. The second address must be
greater than or equal to the first address to be accepted as a second address. If the
second address is accepted, the 9010A displays the second address and prompts for
the rest of the I/O Test specification with the following message:

1/O TEST @ aaaa-aaaa BTS _

The first and second addresses for the ROM Test, RAM Short, and RAM Long are
specified in the same way as shown for I/O Test.

To specify the I/O Test at a single address, do the following:

1. Pressthe I/O TEST key. The 9010A displays a prompt for the first address with
the following message:

IO TEST @ —

2. Key in the address and press ENTER. Then press ENTER again. The 9010A
displays the single specified address and prompts for the rest of the I/O Test
specification with the following message:

10 TEST @ aaaa BTS _

The single address for the ROM Test, RAM Short, and RAM Long is specified in the
same way as shown for I/O Test.

4H-6. 1/0 TEST
4H-7. Specification of I/0 TEST
To select the I/O TEST, do the following:

1. Key in the first and second addresses as shown in Section 4H-5. The 9010A
accepts and displays the addresses and prompts for the bit mask for the block of I/O
registers with the following message:

10 TEST @ aaaa-aaaa BTS _

The bit mask is specified in hexadecimal. The number of bits that may be specified in
the bit mask equals the number of data lines in the UUT uP. Bits that are equalto 1
in the bit mask correspond to data lines that are to be tested for read-write
capability. Bits that are equal to 0 in the bit mask correspond to data lines that are
not to be tested for read-write capability. Note that at least one bit must be read-
writable for the bit mask to be accepted and the I/O Test performed.

2. Key in the bit mask mmmm and press ENTER. The 9010A displays the
following message and begins execution of the I/O Test as specified:

10 TEST @ aaaa-aaaa BTS mmmm

The following example shows the proper steps for specifying the I/O TEST at addresses
5017-501F with bit mask 17 (0001 0111) and the corresponding displays.



PRESS DISPLAY
1/O TEST IO TEST@ —

5017 ENTER 10 TEST @ 5017~ _

501F ENTER 10 TEST @ 5017-501F BTS _

17 ENTER 10 TEST @ 5017-501F BTS 17 WAIT

4H-8. Performance of I/0 Test

After the I/ O Test specifications are complete, the 9010A tests the bits correspondingto a
one in the bit mask for read-write capability at each of the locations specified. After
completion of the 1/O Test, the 9010A appends an OK or FAIL to the message on the
display.

During performance of the I/O Test, if any specified bits do not have read-write
capability, the 9010A displays the following message:

R/W ERR @ aaaa BTS mmmm-LOOP?

In the 1/O error message aaaa is the address of the I1/O register that is reported to have
the faulty bits. In the hexadecimal string mmmm, a one corresponds to a bit that is
detected not read-writable and is specified as being tested for read-write capability by the
bit mask. A zero in the string corresponds to bits that respond as predicted by the bit mask
(either read-writable or not read-writable, depending on the bit mask).

If the error is removed while looping, the 9010A displays the following message:
R/W OK @ aaaa BTS 0000

4H-9. Example of I/0 Test
In the following example the operator selects the I/ O Test and specifies addresses 4F00-
4F07 with bit mask 6F. The 9010A displays the following message and begins execution:

R/W TEST @ 4F00-4F07 BTS 6F

While performing the test, the 9010A detects that the first bit at address 4F00 is not
read-writable as specified and displays the following message:

R/W ERR @ 4F00 BTS 01-LOOP?

The operator chooses to exercise the error and presses the YES key. After the
operator physically manipulates the UUT (for example, by cleaning the UUT pcb
with low pressure air, replacing the chip, or by pressing down on suspected chips
mounted in sockets) the cause of the error is removed. The 9010A no longer detects
the error and displays the following message:

R/W OK @ 4F00 BTS 00

4H-10. ROM TEST
4H-11. Specification of ROM Test
To select the ROM Test, do the following:

1. Key in the first and second addresses.

The 9010A accepts the addresses and prompts for the ROM signature for the
address block with the following message:

ROM TEST @ aaaa-aaaa SIG _

9010A
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2. Key in the ROM signature nnnn and press ENTER.

A ROM signature is entered in hexadecimal and must be less than or equal to FFFF.
The 9010A accepts the ROM signature, displays the following message, and begins
performing the test. Note that the first word in the message is truncated.

M TEST @ aaaa-aaaa SIG nnnn WAIT

The following example shows the proper steps for specifying the ROM Test at addresses
4000-43FF with ROM signature 2D73 and the corresponding displays.

PRESS DISPLAY

ROM TEST ROM TEST @ —

4000 ENTER ROM TEST @ 4000-_—

43FF ENTER ROM TEST @ 4000-43FF SIG _

2D73 ENTER M TEST @ 4000-43FF SIG 2D73 WAIT

4H-12. Performance of ROM Test

After the specifications are complete, the 9010A begins performing the ROM Test. After
the ROM Test is completed, the 9010A appends an OK or FAIL to the message on the
display.

The 9010A computes the ROM signature for the address block specified and compares it
with the specified ROM signature. If the computed and specified ROM signatures are not
equal, the 9010A places the first line of the following two-line message on the display. The
message may be scrolled using the MORE and PRIOR keys.

ROM ERR @ aaaa-aaaa-LOOP?
SI1G WAS mmmm NOT nnnn-LOOP?

The second line in the display shows both the computed and specified ROM signatures
which the 9010A found unequal. If the operator exercises the error by pressing the YES or
LOOP keys, the 9010A displays the following message:

ROM ERR @ aaaa-aaaa

While the error is exercised, the 9010A continues to compute the ROM signature for the
address block specified and compare it with the specified signature. If the cause of the
error is removed and the error is no longer detected, the following message is displayed:

ROM OK @ aaaa-aaaa

4H-13. Example of ROM Test
The following example illustrates the ROM Test error message:

The operator selects the ROM TEST and specifies addresses 4000-43FF with ROM
signature 2D73. The 9010A begins execution and displays the following message:

M TEST @ 4000-43FF SIG 2D73 WAIT

After the 9010A computes the ROM signature, it detects an error and places the first
line of the following two-line message on the display:

ROM ERR @ 4000-43FF-LOOP?
SIG WAS F033 NOT 2D73-LOOP?



The operator chooses to loop on the error and presses the YES key. The 9010A
begins looping and displays the following message:

ROM ERR @ 4000-43FF

The operator manipulates the UUT in some way (for example, by cleaning or
applying pressure to chips), and the error is no longer detected. The 9010A displays
the following message:

ROM OK @ 4000-43FF

4H-14. RAM SHORT

To ensure that all RAM failures are identified and yet optimize test times, the 9010A
provides two tests for RAM, RAM Short and RAM Long. As the name implies, RAM
Short is a shorter, faster test than RAM Long. RAM Short is designed to quickly identify
common RAM failures such as address decoding errors or bits that are not read-writable.
The specification and operation of RAM Short is described first, followed by a similar
description of RAM Long.

4H-15. Specification of RAM Short
To select the RAM Short test, key in the first and second addresses. The 9010A accepts
the addresses and displays the following message:

RAM SHORT @ aaaa-aaaa WAIT

The following example shows the proper steps for specifying RAM Short at addresses
6C00-6FFF and the corresponding displays.

PRESS DISPLAY

RAM SHORT RAM SHORT @ —

6C00 ENTER RAM SHORT @ 6CO00-—

6FFF ENTER RAM SHORT @ 6C00-6FFF WAIT

4H-16. Performance of RAM Short

After the specifications are complete, the 9010A begins performing RAM Short. RAM
Short is executed on each address block specified. After RAM Short is completed, the
9010A replaces the word WAIT in the message on the display with OK or FAIL.

Performance of RAM Short consists of three phases. Each phase performs unique
operations during testing and looping on errors and has unique error messages. The
operations and messages for each phase are as follows:

1. A test of the read-write capability of every data bit of every address location in
the address block.

If any bits are identified as not read-writable, the following message is displayed:
R/W ERR @ aaaa BTS mmmm-LOOP?
The format of the hexadecimal string mmmm is similar to the I/O bit mask.

However, a one corresponds to a bit that is identified as not read-writable, and a
zero corresponds to a bit that is identified as read-writable. The operator may
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choose to loop on the error by pressing the YES or LOOP keys. If the error is
removed while looping, the following message is displayed:

R/W OK @ aaaa BTS 0000
2. A test for data lines tied together.

The second phase of the test is not performed if any errors remain from the first
phase. If the 9010A detects any data lines tied together in the second phase, it places
the following message on the display:

RAM BITS di AND d2 TIED-LOOP?

The decimal numbers dI and d2 can range from 0-31, and correspond to the tied
data bits. A common cause for this error could be, for example, shorted inputs to
data buffers on the two data lines. When looping on the error, the 9010A writes data
to the location with one erroneous bit driven high and the other bit driven low, and
then reads the data at the location. Then the 9010A performs the same write and
read operations with the previous logic levels of the erroneous bits reversed. The
second phase of the test is performed at the first location in a RAM block. If the
error is removed while looping, the following message is displayed:

RAM BITS d1 AND d2 OK
3. A test for address decoding errors within the address block.

The third phase of the test is not performed if any errors remain from the first or
second phase. If the 9010A detects any decodingerrors in the R AM address block, it
displays the following message:

RAM DCD ERR @ aaaa BIT dd-LOOP?

The decimal number dd can range from 0-31 and corresponds to the number of the
address bit that the 9010A detects is not being decoded properly. The 9010A detects
that the uP writes to the same location whether dd equals one or zero. The address
aaaa is the address with bit dd equal to zero. To illustrate this type of error, consider
the following error message:

RAM DCD ERR @ OFEO BIT 4-LOOP?

To understand this message more clearly, examine the binary values of the addresses
OFEO and OFFO.

OFE0 = 0000 1111 1110 0000
OFF0 = 0000 1111 1111 0000

bit 4

What the error message example indicates is that address bit 4 does not function
properly to distinguish between addresses OFEQ and OFFO.

When looping on the error, the 9010A writes data to the address with the erroneous
bit equal to one. Then the 9010A writes different data to the address with the
erroneous bit equal to 0 and reads the data at the first address to see if the original



data changed. If the error is removed while looping, the following message is
displayed:

RAM DCD OK @ OFEO BIT 4

The RAM Short decoding test, which is relatively fast, is guaranteed to find all
decoding errors external to the RAM chip. The RAM Long decoding test, which
takes longer to perform, guarantees to find all decoding errors external or interal to
the RAM chip, even those that effect only a single data bit at a single pair of
locations.

4H-17. RAM LONG

The RAM Long test requires more time to perform than RAM Short, but is more
comprehensive. RAM Long performs all the test operations performed during RAM
Short, as well as an elaborate pattern sensitivity test that is able to identify elusive RAM
errors.

4H-18. Specification of RAM Long

The steps required to select and specify RAM Long are identical to the steps required to
select and specify RAM Short. To select RAM Long, press RAM LONG. Then enter the
first and second address as prompted.

4H-19. Performance of RAM Long

After the specifications are complete, the 9010A begins performance of RAM Long.
RAM Longis performed on each address block specified. After RAM Long is completed,
the 9010A appends an OK or FAIL to the message on the display.

Performance of RAM Long consists of four phases. Each phase performs unique
operations during testing and looping on errors and has unique error messages. The first
three performance phases are the same as the thre2 performance phases of RAM Short.
Refer to the RAM Short test for a description of the operations and messages. The first
three performance phases are as follows:

I. A test of the read-write capability of every data bit of every address location in
the address block.

2. A test for data lines tied together.
3. A comprehensive test for decoding errors within the address block.
The fourth performance phase is as follows:
4. A test for pattern sensitivity.
The fourth phase is not performed if any errors remain from the first, second, or
third phases. If the 9010A identifies any pattern sensitive errors, it places the first

line of the following two-line message on the display:

RAM PATT ERR @ aaaa- LOOP?
DATA WAS xxxx NOT hhhh-LOOP?

While looping on the error, the 9010A writes the expected data to the address where
the error was detected. Then the 9010A writes data to all the other address locations
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in the RAM address block and verifies the data in the original location. If the error is
removed while looping, the following message is displayed:

RAM PATT OK @ aaaa

4H-20. AUTO TEST

The Auto Test is a combination of four other tests: Bus Test, RAM Short, ROM Test,
and I/O Test. Auto Test is selected by pressing the AUTO TEST key. During execution,
the 9010A displays the following message (unless there are error messages):

AUTO TEST WAIT

After the test is completed, the 9010A replaces WAIT with an OK or FAIL. The actions
performed by the 9010A are identical to the actions specified previously for the sequence
of four tests that comprise Auto Test. The tests are performed in the order listed. The
specifications for RAM Short, ROM Test, and I/O Test are the default specifications
supplied by the UUT address descriptors. The error messages, the actions taken while
looping on errors, and the associated messages are identical to those in the individual
tests. Note that the operation of the RPEAT, LOOP, and STOP keys applies to the entire
sequence of 9010A actions specified for Auto Test.

4H-21. DEFAULTS

During the specification of ROM Test, I/O Test, RAM Short, or RAM Long, the
operator may press ENTER and cause the 9010A to supply default values for many of the
prompted values. For example, when the 9010A prompts for the first address for the I/ O
Test, ROM Test, RAM Short, or RAM Long, the operator may default the entire
specification for the test by pressing the ENTER key. The 9010A supplies all UUT
address descriptors that are stored in the 9010A memory for that type of memory (1/0O,
ROM, or RAM). The 9010A then performs the test using the specifications provided by
the descriptors (including all address, ROM signature, and I/ O bit mask information).
For example, assume the Learn operation is performed and the following two descriptors
are obtained for RAM:

RAM @ 2000-20FF
RAM @ 4000-41FF

When the 9010A prompts for the first address and the operator presses the ENTER key,
the 9010A performs the RAM Test over the two address blocks specified by the

descriptors. The relevant display messages, prompted values, and default values are listed
in Appendix B.



Section 41
Troubleshooting Functions

41-1. INTRODUCTION

The troubleshooting functions allow the operator to concentrate the scope of
troubleshooting activity to the stimulation or monitoring of particular address locations
or bits on the UUT uP bus. The keys associated with these functions are identified in
Figure 41-1.

Six of the functions are selected by single keystrokes. The keys are listed as follows:
READ, WRITE, RAMP, WALK, TOGGL ADDR, and TOGGL DATA. Three of the
troubleshooting functions are selected by the combined use of the STS/CTL
(Status/Control) key and three of the function keys. The STS/CTL troubleshooting
functions are listed as follows: READ STS, WRITE CTL, and TOGGL DATA CTL.

The specification and execution of all the troubleshooting functions are described in the
following paragraphs. There are no error messages unique to the troubleshooting
functions, although the timeout and UUT system errors may be detected and reported as
usual. (The one exception to this is Read STS, during which only timeout errors may be
reported, and not UUT system errors.) Note that the RPEAT, LOOP, and STOP keys
may be used with any of the functions. A summary of the display messages, prompts, and
default values is provided in Appendix B.

READ WRITE
G

WALK

TOGGL TOGGL
ADDR DATA
Q

Figure 41-1. Keys Used for Troubleshooting Functions
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41-2. READ
The Read function causes the 9010A to read the data at an operator-specified location
and display the contents.

To select the Read function, do the following:

1. Press READ. The 9010A prompts for the address where the read operation is to
take place by displaying the following message:

READ @ —

2. Key in the address aaaa and press ENTER. The 9010A displays the following
message:

READ @ aaaa WAIT

After the specification is complete, the 9010A reads the data at the specified address and
displays the data hhhh (in hexadecimal) along with an OK or FAIL as follows:

READ @ aaaa = hhhh OK
READ @ aaaa = hhhh FAIL

41-3. READ STS
The Read STS function causes the 9010A to read the status lines on the uP and display
their values.

To select the Read STS function, press the READ key and then the STS/CTL key. The
9010A displays the following message:

READ @ STS WAIT
The 9010A reads the status lines and places the following message on the display:
D @ STS = nnnn nnnn nnnn nnnn OK

Note in the message listed that the 9010A truncates the message on the left so that the
pertinent portion of the message is displayed. The binary string nnnn nnnn nnnn nnnn
represents the 16 possible status lines. A one corresponds to lines that are detected high,
and a zero corresponds to lines that are detected low. A microsystem may have 16 or
fewer status lines. The status lines for each particular microsystem are documented in the
appropriate interface pod manual. The binary strings representing the status lines are
always displayed in groups of four. If a uP has 9-12 meaningful status lines, only three
groups of four digits are displayed. If a uP has eight or fewer meaningful status lines, only
two groups of four digits are displayed. Refer to the appropriate interface pod manual for
the meaning of each bit in the string.

41-4. WRITE
The Write function causes the 9010A to write operator-specified data to an operator-

specified address.

To select the Write function, do the following:

1. Press the WRITE key. The 9010A prompts for the address to be written to by
displaying the following message:

WRITE @ _



2. Key in the address aaaa and press ENTER. The 9010A prompts for the data to
be written by displaying the following message:

WRITE @ aaaa = _

3. Key in the data hhhh