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TECHNICAL DATA SHEETS

TITLE

9100A Series Digital Testers
9132A Memory Interface Pod
Microprocessor Pod Adapters
Vector Output I/O Module

9100A Synchronizing I/0 Module and
Probe with "Int" Mode

9132A-68030 Processor Support PKg.
9132A-64180 Processor Support Pkg.
9132A-68020 Processor Support Pkg.
9132A-80386 Processor Support PKkg.
9132A-80386SX Processor Support Pkg.
9132A-68000 Processor Support Pkg.
9132A-80486 Processor Support PKkg.
9132A-7810 Processor Support Pkg.

9132A-80286 Processor Support Pkg.

- 9100A-030 9010 to 9100A Programming

Translator

IEEE 488/Plus Option 9105A-015/
9100A-015 UGK

9132A-68HC11 Processor Support Pkg.

Using Multiple I/0 Modules For Driving

Patterns and Gathering Signatures

Putting a Software Switch Into Your
GFI Database

NO.

A0266C
A0321A
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APPL.ICATION NOTES

TITLE

Determining the Suitability of Digital
Designs For Testing With The 9132A
Memory Interface Pod

9100A Testing of a CGA Card With The
Vector I/O Module

Developing Test Vectors For a Video
Controller Chip

Testing DMA Circuitry on the IBMPC-AT

Adding IEEE-488 Instruments to The
9100A Digital Test System

9100A Production Testing

NO.

B0186A

BO192A

B0200A

AO350A

A0349A
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UFI: Microprocessor Emulation

Creating a UFI Database

UFI is designed so that an experienced technician can
use the 9100A’s GFI pin testing capability and decide

from the results were to test next. The UFI operator

may use a combination of functional tests, keypad com-
mands, and UFI to troubleshoot a UUT. You already
have a number of functional tests designed for the
Trainer UUT and you are now familiar with testing from
the operators keypad. In this section, you will learn all
the steps involved in building a UFI database.

To illustrate the steps required in creating a UFI
database, we are going to use the Trainer UUT and
together perform all the steps to develop UFI for the
data bus out from the microprocessor. -

Figure 2-1 shows the structure of the UFI database used
to learn responses. It contains the following types of in-

formation:

m Part Descriptions
B Reference Designator List (REFLIST)

Figure 2-2 shows the structure of the UFI database used

for troubleshooting. It contains the following types of
information:

B Part Descriptions
n ﬁeference Designator List (REFLIST)
B Stimulus Program Responses
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UFI: Microprocessor Emulation
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9100A Part I Review

Section 1
9100A Part 1 Review
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UFI: Microprocessor Emulation:

Section 2
UFI: Microprocessor
Emulation

The exercises you perform in this section illustrate the
capabilities and ease of use of the 9100A Series Digital
Test Station after software development is complete. At
the completion of this course, you will have performed all
~ the necessary steps to recognize faults on the demo UUT
and troubleshoot them using the Unguided Fault Isolation
(UFI) and immediate mode methods.

UFI A /7/——7/5 Tieg A GFL

X Alueys DEBUC As You develop prREG A
e S e
—5 ool TO meLP (0057 (&= Mo0ss pae Goep o Rpd
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UFI: Microprocessor Emulation
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Executing a Functional Test

The software you are about to execute follows the flow

illustrated on the previous page. The exercise performs

a major functional test on the UUT. If the test passes,
the UUT is either declared good, or another major func-
tional block will be tested. If a major functional block
fails, the error is displayed. This method is commonly
referred to as “go-nogo” testing. The technician can
then begin fault isolation.

With no fault switches set on the Demo-Trainer UUT
(Switch pack 1, switches 1 through 8 “on”, all other
switches “off”), press on the 9100A Applications
keypad. The Mainframe displays the following menu:

EXEC UUT  PROGRAM

. Select the UUT name “CD” using

Select the PROGRAM name “GO_NOGO” using .

The following should now be displayed on the
Mainframe:

EXEC UUT CD PROGRAM GO_NOGO

Begin the program execution by pressing on the
9100A Applications keypad.

During execution of the program, a go-nogo test will be
run on the ROM circuit. U27, U28, U29, and U30 are func-
tionally tested. Since no errors are reported, the ROM
circuit is declared “good” by simply ceasing execution
(No News is Good News!).

91004 System Training — FPart IT FLUKE Customer Support Services
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UFL: Microprocessor Emulation
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UFI: Microprocessor Emulation

Troubleshooting From a
Functional Test

To illustrate what happens when a fault is encountered,
set fault switch SW1-2 to it’s fault position (switch off)
then execute the program as shown in the previous ex-
ercise.

Now dunng program execution, a fault is detected
while testing’ thé U27 functional block. The following
error message will appear on the Mainframe display:

Testing from F@00Q to FFFFE
all ROM data bits stuck high

To continue the test, press on the 9100A Applica-
tions keypad.

Notice the program resumes the go-nogo test until
complete.

From the error message we see that since all data lines
are stuck, U27 most likely has a control line problem.
This could be caused by several things but lets start at
the source of the problem by performing a test of the
ROM device itself.

Since all of the UFI programs and responses have been
done for us, we’ll begin by performing a UFI test of
control lines at U27.

Press the GFI key on the Applications keypad. The fol-
lowing should be displayed:

RUN GFI UUT CD REF PIN
Select REF “U27” and PIN “22” (Pin 22 is one of the con-
trol lines at U27). The display should look like this:

RUN GFI UUT CD REF U27 PIN 22

Press '

What were the results? By analyzing the result, what
would be the next logical step?

Find the fault by backtracing.

9100A System Training — Part IT FLUKE Customer Support Services
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UFI: Microprocessor Emulation
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UFI: Microprocessor Emulation

Part Description

The part description identifies the package type, num-
ber of pins, and the function of each pin (such as input
or output). The related input pins can be de51gnated for
each output.

Reference List

The Reference Designator List (REFLIST) identifies the
part reference (U3), the type of part (74245) and the
measurement device (’O MODULE) used to test that
reference. '

Compile to Learn Respoixsés‘ :

Once the part descriptions and reference designator list
are completed, you must perform a compile to learn
responses operation to initialize the database.

Response File

The Stimulus Program Response file contains the
known good responses of nodes which the correspond-
ing stimulus program stimulates.

Stimulus Programs

In addition to the items in the database, UFI requires a
set of TL/1 stimulus programs. The programs are used
to generate the responses stored in the database. Each
stimulus program will have a corresponding stimulus
response file.

Compile to Troubleshoot

Stimulus programs, stimulus responses and reference
designators and the UFI database are all stored in the
UUT directory. The part descriptions are stored in a
part library (PARTLIB) at Userdisk level for use by all
UUTSs.

On the facing page is a list of steps that must be done
to create a UFI database for troubleshooting. The only
item that is optional is the Summary. All other items
must be performed in the order presented.

‘O” F‘M-r Lusannv])

91004 System Training — Part IT FLUKE Customer Support Services 29




UFL: Microprocessor Emulation

Learn Responses

Before you can learn responses’ for UFI or GFI you must
first set up the database with some initial information.
In the following exercise, Steps 1, 2, and 3 are necessary
to create a database usable by the Learn Responses
Utility.

Step 1: Part Descriptions

List the part types and references involved when the
microprocessor is putting data out to the bus.

EDIT: /hdr/partlib TYPE: LIBRARY

A directory of part descriptions already in the parts
library (PARTLIB) are shown. The types are generic in
that a 74245 is used for 7415245, 74ALS245,
74HCT245, etc. because the pin configuration is the
same,

Check the directory for all parts that you have listed.
Are the parts in the library?

To illustrate how to create a part description, let’s edit a
part called “dummy”.
EDIT: dummy TYPE: PART

How is the pin configuration selected?

How is the function of each pin selected?

QUIT editing the part “dummy” and when asked if you
wish to save your changes, select NO.

Where did you return to?

2-10 PLLIKEE Customer Support Services 91004 System Training — Part IT



UFI: Microprocessor Emulation

Step 2: Reference Designator File

The Reference Designator (REFLIST) file is used by N p(,S/ GP e ;f
GFI/UFI to cross reference the part to the reference P o(' L
designator. It also indicates which measurement device
to use for GFI/UFIL.
Edit the Reference Designator List:
EDIT: /hdr/trainer/reflist TYPE: REF '
(\()(, ve..... >
Are all of the required references listed and are the Ane. )

correct testing devices selected? CUU 7 dgf {
QUIT editing the REFLIST. Where did you return to?

91004 System Training — Part IT FLUKE Customer Support Services 2-11




UFI: Microprocessor Emulation

/HDR/TRAINER/MICRO_DATA

UUT COMPILER (UFI) -
Processing UUT reflist and parts...
"9 errors

Writing string table...
Writing part table...
Writing ref table...
Writing node table...

Press Msgs key to continue

2-12

Screen 1
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UFI: Microprocessor Emulation

Step 3: Compile to Learn Responses

At UUT directory level (3] is used to perform a com- P, N" es / ,/\,.J
pile. @ Uu’r
Press (F3). The following prompt will appear: év"""

COMPILE database to TROUBLESHOOT UUT

Field Select LEARN RESPONSES. Press
You are now prompted to Field Select UFI or GFI.

Select UFL. Press to compile the database. /. / hd r/ pet b Fre ey
If the compile is successful, the screen 1 will be dis- 2/ hde oot Mo Jafich rT,eaép

played on the programmers display. (Criile ) 3./ hor /GOt momd
(] . v po~e

* ‘{' /‘mn«e,,l S mod e

Press on the programmers keyboard.

IMPORTANT: The Step 3 sequence must be per- S. / M"/ @TMLS/(P& ~m¢§

formed any time there is a change to the parts library Tre :

or the reference designator file. 4 g~
" N [ Con g oy

cae ™ Tl Temve

¥ o = T [k fver M2 Tree wT

f. /ktr/<uur~(-<.> Zive . UUT

* q . Mmed td‘e rade

* - M:L d('\l'ér)
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UFI: Microprocessor Emulation
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UFI: Microprocessor Emulation

Step 4: Develop the Stimulus Routine NN RuS

!)ﬁ Z T
A Stimulus routine controls the beginning and end of a { B f’(:/(//...f
measurement period and the activity on the node that // ‘
“causes a predictable and repeatable response. The

stimulus routine also det:rmines the direction of data
flow. The stimulus routine NEVER evaluates the results
of the measurement if it’s used for UFI or GFI.

Stimulus routines are most often developed in the im-
mediate mode.

Data Stimulus Commands
W rampdata
B toggledata
| rotate
Address Stimulus Commands ; of
W rampaddr L x3 = 4§ resperises
B toggleaddr
The next step in our UFI process is to develop our . to | ~
stimulus routine for the data bus out. This step can be X imf A die
done at any time. Lo iu,‘,,_w
Write down the steps developed in immediate mode to e~ >

stimulate the data bus from the microprocessor.

I R -

ARM

(R(-}M? Lokt &
Wf' uPPEH 8

SHOW

9100A System Training — Part IT FL.WKE Customer Support Services




UFI: Microprocessor Emulation

/HRD/TRAINER/MICRO_DATA

N !
Program micro_data

if (gfi control) = "yes* then
< devnamé = gfi device

else -~
“devname = “/probe”
endif

R L N -

»

T
- end program

i ! 2 Sy o
P : 4
*-é '
x; ) _ ¢
Screen 2 L
< ?{
H
; N o
mo
!
2-16
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UFI: Microprocessor Emulation

Step 5: Stimulus Programs

Once the stimulus routine has been developed, you can
begin writing the stimulus program.

In some instances, certain inputs are driven by more
that one source. If this is the case, you need to write
additional programs for each of those sources.

When writing a stimulus program used for more than
one node, be sure that the measurement for each node
is unique. For example, when you are testing a RAM
chip, you may inadvertently place the measuring device
on the wrong point. If the measurements where all the
same for each RAM output, the test may still pass.

It is very important that a stimulus program not simul-
taneously exercise multiple sources on a net. Each
source capable driving any given net must have it’s own
stimulus program. For stimulus programs that drive the
data bus, ensure that those programs clearly separate
the data direction and signal sources.

Stimulus Program Structure |

The structure of a stimulus program is broken down
into three basic parts.

B Define
B Setup
B Stimulus routine

The Define portion of a stimulus program describes the
measurement device to be used. Note the illustration
on the facing page. If the gfi control command returns
the string “yes”, the measurement device will be as-
signed by the gfi device command. If gfi control returns
a “no”, the program assigns the measurement device as
“/probe”.

The Setup portion of a stimulus routine contains the re-
quired setups for address space, circuit initialization,
pod and the measurement device setups.

€ é
Ram? Jarh '6/ ik ety
Lo bp«’/#dtmw
A - - 16
“3- 12
Sy K
=S—¢
—( — ey
- 74
R
Gl — AACI
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UFI: Microprocessor Emuiation

TN QM surement
i S o “Window
i ' '“'f.“}¥
RS |
am "\~ Readout (TL1)
Show (Immediate mode)
&
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UFI: Microprocessor Emulation

The Stimulus routine contains the arm, stimulate, and
readout commands. The arm command begins the
measurement, the stimulus provides the activity re-
quired, and the readout command ends the measure-
ment. Remember, The stimulus routine causes activity
at a node to obtain a predictable, repeatable response.

A very important part of writing a stimulus program is
naming it. Especially when they are used for UFL
Remember, the stimulus routine determines the direc-
tion of data flow. When a node fails under UFI, the
name of the program that stimulated the failing node is
given. The technician can use this information to aid in
determinating where to test next. The following
stimulus program is named “micro_data”. The name
implies that the stimulus exercises data lines from the
MiCroprocessor.

Write the stimulus program:

EDIT: /hdr/trainer/stim_9 TYPE:
PRORAM

Enter the routine that determines if the program has
been called by GFI/UFL If so, then let the database
- determine the measurement device. If not, assign the
measurement device as “/probe”.

Enter the TL/1 commands required to setup the address
space, circuit, pod, and measurement device.

Enter the data bus stimulus routine that was developed
in Step 4.

Debug the program.

9100A System Training — Part IT
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UFI: Microprocessor Emulation

o4

/HDR‘/TRQ‘INE&&ICRQ_DA'TA (RESPONSE)

R . e ——— Résponse Data ————mm—m———
Node Learned Async Clk
Signal Scr - With LVL §16 LVL Counter Range
F1 I F2 I F3 F4 I FS | Fe F7 F8 F9 Fle
GOTO SAVE LEARN OFFSET SELECT DELETE INSERT MORE
i }!v
Screen 3
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UFI: Microprocessor Emulation

Step 6: Stimulus Response Files

The purpose of the stimulus response file is two-fold.
First, the response file will contain responses obtained
from a known-good UUT. Second, because the response
file has the same name as the stimulus program, it
provides the link between the stimulated nodes and the
program that stimulates them.

Edit the stimulus response file:

EDIT: /hdr/trainer/micro_data TYPE:
RESPONSE

The display should resemble Screen 2.
Press the key on the programmers keyboard.

The information window is now displayed. The fields
that can be modified are as follows:

DESCRIPTION
An optional one line description.
LEARN

Indicates if the next LEARN is for UFI or GFL. A
UFI LEARN gathers responses using only the meas-
urement device specified by the signal source pin.
A GFI LEARN examines all other pins on the node
and gathers responses using both measurement
devices if required. Use the Field Select key to
select the level desired.

9100A System Training — Part IT FLUKE Customer Support Setvices
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VALID VALID

(A)Advanced Clock Edge )

(B) Normal Clock Edge |

(C) Delayed Clock Edge | i

Unstable Response

|
Data vaLin X ! vauip
!

(A)Advanced Clock Edge |

(B) Normal Clock Edge

(C) Delayed Clock Edge

Stable Response
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FOR

Indicates the number of pins covered by LEARN.
The following three options may be selected using
the Field Select key:

ONE NODE The line of the edit win-
dow where cursor is located is ex-
amined. The node entered as the sig-
nal source pin is learned.

ONE REF The line of the edit win-
dow where cursor is located is ex-
amined. The signal source pin for
every line that has the same refer-
ence designator is learned.

ALL REFS Every signal source in the
response file is learned.

REPEAT

The LEARN operation is performed three times to
insure that marginal timing situations are detected.
This entry controls how many times the LEARN
operation is repeated. A number between 1 and 99
may be entered.

The multiple executions of the LEARN utility is
used to tell if the response is:

B Stable
B Unstable
B Marginally stable

WRITE PROTECT

Sets/clears the write protect status of the file.
SAVE

Used to save any changes made to the Information
Window.

9100A System Training — Part IT
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| |
pata __vaLip ' X ! vaLip
| |
| |
|
|

(A)Advanced Clock Edge

(B) Normal Clock Edge |

(C) Delayed Clock Edge

I
Marginally Unstable (-) Response

Data " VALID

|
|
l
|
(A)Advanced Clock Edge |r

(B) Normal Clock Edge !

|
X vaLip
T :
|
|
|
|
|

(C) Delayed Clock Edge |
|

|
Marginally Unstable (+) Response
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Merging Responses

LEARN merges all three responses and if the same
response is measured each time, the response is
recorded. Signatures will be shown intensified.

B A signature recorded with a “-” indicates the advanced
clock signature was different.

B A signature recorded with a “+" Indicates the delayed
clock signature was different.

B A "*" indicates all three responses were different.
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2-26
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— UPPER LEFT TABLE
—STATUS LINE
- UPPER RIGHT TABLE —
/HDR/TRAINER/MICRO_DATA (RESPONSE)
PT— Response Data ————————m—
Node Learned Async Clk
Signal Scr With LVL SIG LVUL Counter Range
.»"\
Fi |F2 |F3 I F4 | F5| Fe F7| | F8 F3 Flo
OFFSET EXEC  LOOP FAULT
SOFTKEY NUMBER L—— SOFTKEY LABEL LINE
— WAVEFORMS
Screen 4
N
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Response File “OFFSET” Window

Press the OFFSET softkey D to enable the Offset
feature.

Notice that the Offset Window (Screen 4) overlays the
response file editor screen.

Upper Left Table:
Offset:  The offset for the current sample

5IG: The CRC signature for the current
sample. \’% -
Async LVL: The asynchronous level for the cur- 0 («?S 676 e
rent sample. | ouﬂ"
CLKLVL: The Clocked level for the current G
sample. (//b
Count: The count range for the current 7
sample.
Upper Right Table:

Offset Range:
The range of offsets being sampled.

Sample Resolution:
The resolution between samples
(1=high resolution, 9 =1low resolu-
tion).

Mumber of Loops Through Range!
Number of time the offset range has
been swept.

Mode Signal Scr:
The pin being sampled.
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Waveforms:
Clk LUL:

The clocked level waveform displays
the three states: high, low, tri-state,
and combinations of these states.

S1G: The CRC signature waveform uses
two symbols:

= The parallel lines indicates that
the sampled signature is the same as
the previous sathpled signature.

T[ " The left bracket indicates the
that sampled signature is different
that the prévious sampled signature

-~ & The diamond shows the original
offset

t The arrow points to the current
sample in the SIG waveform. It moves
automatically during EXEC or LOOP.
When not in EXEC or LOOP, the
arrow may be moved to any sample
by use of the left-arrow and right -
arrow keys. As the arrow is moved,
the upper left table displays the
response data for the pointed to
sample.

Legend:

The Legend at the bottom of the screen shows the
meaning of special symbols used in the waveforms.

The reverse video indicates the following states:
m Tri-state and high
B Tri-state and low
B Tri-state and high and low

The Upper Left Table will indicate which levels actually
occured at the particular sample.
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The (*) indicates which levels actually occured at the
particular sample.

Softkeys:

OFFSET: Toggles the offset window on and off.

EXEC: Starts one sweep of the offset range.
The TL/1 program is executed and
samples taken at various offsets
within the range.

LOOP: Causes the sweeping of the offset
range to be repeated until the loop-
ing is stopped.

FAULT: Toggles the fault window on and off.

To use the Offset Window, determine which node to
check for offsets.

Place the cursor on the appropriate line and press the
OFFSET [*___ ] sofitkey.

Press the EXEC softkey. The following prompt appears:
EXECUTE PROGRAM

The name of the stimulus program appears on the
prompt line as the default.

NOTE: The stimulus program cannot contain a setoffset
command when executing from the Offset Window.

Press| RETURN | The following prompt appears:

OFFSET RANGE (ns) FROM

The number entered represents nanoseconds and is
biased by the value 1000000 (decimal). The default
value of 999000 appears on the prompt line (1000000 -
1000) to insure the sampling begins at the lowest offset
for the measurement device.
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/HDR/TRAINER/MICRO_DATA (RESPONSE)

----------- _ﬁesponse Data ——————————

Node Learned Async ; Clk
Signal Scr With LVL SIG LVL Counter Range
Offset: 1000016 :
SIG: @oED Sample Resolutionil
Async LVL! 1x@ Number of loops Through Range!l
Clk LVL: 1 _ Node Signal Ser:iUl-1
Count: 594 (580-628) ———
Cll L ———— 4
515 [ L L L L ~
LEGEND: § means the Clk LVL was 1X,X0 or 1X0 ! _

# means the SIG or Clk LVL for one offset changed while looping
Fi F2 I F3 I | F4 FS | Fe F7 I | F8 F8 Fio
EXECUTING....
Screen 5§
N\
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Press | RETURN | The following prompt line appears:
T0

Again the number entered represents nanoseconds and

is biased by the value 1000000 (decimal). The default
value of 1001000 appears on the prompt line (1000000
+ 1000) to insure the sampling ends at the highest of-
fset for the measurement device.

Press  RETURN The following prompt line appears:
SAMPLE RESOLU‘I’IDN (1-9)

The number entered represents the sampling resolution
where 1 1s the hlghest “resolution (sample taken at each
offset tap) and ; the lowest resolution (sample taken
at every 9th off tap) The default value of 1 appears
on the prompt line.

Press { RETURN ] A prompt to probe a pin or clip a
dev1ce appears.

Follow the instructions given on the screen. When the
button is pressed, the status message “EXECUTING...”
appears at the bottom’ of the screen and sampling
begins (example shown in screen 5). DO NOT remove
the measurement dev1ce until the entire offset range
has been saﬁlpled The status message “COMPLETE” will
replace “EXECUTING..... » when execution is done.

You may now use the (= ) and [ « ] to move through
the offset range and examine the response data at each
offset tap.

91004 System Training — Part IT FLWKE Customer Support Services
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Changing the Calibration Delay

When the calibrated offset delay for an /O module or 3@)
the probe is not appropriate for a measurement, the yﬂ'@ ’{
setoffset command may be used to change the delay. - : {‘f(. ow
For example, if you have a signature recorded with a ' ‘ \(k( b@)’,
“-” you need to delay the calibrated offset. étfn

The setoffset command takes an argument for the o y

desired offset value. This offset has a bias of 1000000. A

So if you want to program an offset for the probe with S‘J‘

+ 30 stops for sync to pod data, do the following: 641"
sync device "/probe”, mode "pod’ . x bﬁ)l
sync device "pod”, mode “data” J} UM o
status = setoffset device "/probe”, C ga X Ve “,“'3 ¢
offset 1000000 + 30 MG N (

The offset command returns a 1 or 0. A 1 is returned if
the delay could be programmed successfully. A 0 is SQ,’( TN
returned if the delay requested is outside of the range ,(f(’ :

of hardware.

Delays can be varied in 4-nanosecond steps for the

probe, and 15 nanosecond steps for the /0 module. : SP\% %
A .

The getoffset command is valuable for accessing the , 4“ : bwﬁb
current offset, such as the calibration value. To get the k '
cal value for the probe, the command may look like o

this:

cal_offset = getoffset device "/probe”

NOTE: Both the getoffset and setoffset com-
mands reflect the values for the current sync mode
only.
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Select:
LEARN ONE NODE FOR UFI REPEAT 1 TIMES.

Press: LI
to remove ipe Information window.

Enter the data bus output nodes (reference designator
and pin number, e.g. U14-36) from the microprocessor
and the data buffers in the signal source column.

How many nodes were entered?

Place cursor on first line of the Response file if not al-
ready there.

Press:

(F3] (LEARN) and follow instructions on display. :
One measurement response should be returned. The
SIG response will be intensified. If this is not the case,
notify the instructor.

Press:
(info ] and select:
LEARN ONE REF FOR Ul:'I REPEAT 1 TIMES

Press to return to Edit Response file.
Press (F3] (LEARN) then follow instructions on display.
What changed?

Place the cursor on a different reference designator and
LEARN responses for it. Repeat this process until all
source pins are LEARNed.

91004 System Training — Part II FLWKEE Customer Support Services
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2-34

Move the cursor to the Clocked LVUL column and
Press

What happened?

Press

Press (SHfT ) with (SELECT )
What happened?

Only intensified responses are SAVE’ed. Select the sig-
nature and clocked level columns.

QUIT and SAVE all response information.

FLUIKE Customer Support Services
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Adding Information to an
Existing Response File

The micro_data response file is only partially complete
for UFI troubleshooting. In order to be complete, all
destination nodes must be entered and learned. This
could be a long and monotonous chore.

All the information required to enter the remainder of
the responses is known. The destination nodes are on
the schematic. The response at one end of a wire
should be the same at the other end. Here is a quick
and easy way to add destination nodes.

1. At UUT directory level, COPY the response file to a
text file of the same name.

2. Edit the text file containing response information.

NOTE: At the top of the file is all of the informa-
tion displayed in the response file info window. DO
NOT modify any of the info window text.

3. You can now use the editor’s yank-and-paste fea-
ture to copy information from one or more lines.
For example, the input responses of the buffers are
identical to the output responses. All the lines con-
taining U3 responses could be yanked and ap-
pended to the end of the file. The pin numbers
would then need modification.

4. Add all of the data inputs to the buffers.

NOTE: Maintain the same format. The columns
should be the same as original response file.

5. Copy the text file back to the response file.

Keep these text files until you know that all of the
responses for that stimulus are complete. It is often
easier to add responses to the text file than the
response file.

9100A System Training — Part IT
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/HDR/TRAINER/MICRO_DATA

UUT COMPILER (UFI)

Processing UUT relist and parts...
Processind UUT responses...
@ errors

Writing string table...
Writing part table...
Writing ref table...
Writing responge table...
Writing node table...

Pr‘éss‘Msgs key to continue

2-36
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Step 7: Compile To Troubleshoot

To use the response information for GFI/UF, it must be
compiled into the Database. To add the response infor-
mation to the Database you need to perform a Compile
To Troubleshoot operation.

At the UUT directory level,
Press: (F3) (COMPILE).

Field Select:
TO TROUBLESHOOT UUT FOR UFI

Press:
Display should resemble Screen 6.

Step 8: Summary File

The Summary File can be used to tell the completeness

of your database. It is very important to note that the

summary file does not indicate how well the nodes are
tested, just that they are tested.

To create a summary file, you must be at the UUT direc-
tory level.

Press: (SUMMARY).

The following prompt will appear at the bottom of the
screen:

Generate GFI Summary to TEXT file ____

The summary of the UFI Database will be generated to
this text file.

Type in the text file name you wish and press the return
key. The summary will be generated to the text file and
will appear on the 9100A display.

You may now review the summary file by editing the
text file. If you ever wish not to generate a text file, you

may press with Only the summary will
be displayed.

9100A System Training — Part I1 FLUKE Customer Support Services
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Step 9: Testing

Testing should be done in two modes. First, test the
nodes with no faults. Then test the node with faults.

UFI is invoked in the immediate mode by pressing the
GFI key. When UFI probes a pin, the status of that pin is
returned with no suggestions on where to test next. In-
stead, the message UNGUIDED MODE appears on the dis-

play.
Leave the editor by pressing along with (QuT)

Press: (GF1].

The following prompt will appear:
RUN GFI UUT CD REF  PIN

In the UUT field, enter TRAINER using In the
REF field enter U3 and in the PIN field enter 16.

Press:

The following prompt will be displayed:
PROBE U3 PIN 16
PRESS BUTTON ON PROBE WHEN READY

Probe U3 pin 16 Eand press the probe button.

You should see the following response:
UNGUIDED. MODE
PIN GOOD AS QUTPRUT

Set fault switch SW4-2 to the fault position, and test U3
pin 16 again.

What happened?

2-38 FEL.UKE Customer Support Services 91004 System Training — Part IT




UFI: Microprocessor Emulation

91004 System Training — Part IT FL.UKE Customer Support Services 2-39




UFI: Microprocessor Emulation

ALATCH

62266
DI/RILT
CEN/RERN

CENL
wu

B

4 ik
T

% §E §§

oy
-4

e

+3V

pI/R

us

Qi  JALS |
[Al2 |

(ALl

@616 1A09
Q7119 __1A08
a0
]
Q719 1A00

TEN

-
v =
g au = o a 80
b = Wa = & < kY L X XLl
< <z x5 S o - \ ag =8
4 xF =g (3 L o v Sx FAN
- 20 = o o
>
[
-
%
NY
m| el
]
EAE
iR3

2 EEEEE
?

]
o

a
']
Q4
[
Q6

8 5 g

LS37¢

ALS243

14
ALS245

[l
=

= (N e
=R n] BXITRERR

Y2309 98, 2¥2329%%25,

2282282 gu 23¥33BRE oM

e TR

RS

2-40

All
E

EEEEE>

giasss  mfEsteed

FL.UKE Customer Support Services

3 E A
a <
I~ i
® o
]
[
2 olg

ol
X0
gu

@
-
o

9100A System Training — Part II

N



b
¢ ‘b‘ﬁ}l UFI: Microprocessor Emulation

Lab Exercise

Address Bus

Perform all the steps necessary to test the address bus
from the microprocessor. Include Ul4, U22, U2, and
U16 address lines.

When complete, perform a GFI test on U2-2 in the im-
mediate mode and confirm that the pin is good. Then,
set switch 1-1 open and test U2-2 again.

YA
S Jr)
CE 726 FeEvP ar-  SAE
17 SriA «
CERUA]
17 RAE
g B
7 AW
y 5087
3

q5F
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9100 DEMO-UUT SCHEMATICS

ADDRESS DECODE PARTITION
RAM  000D0-IFFFF
VRAM  20000-2FFFF
ROM  EDOOD-FFFFF
VIDED: L/O0 Q000-IFFE

80286

: "~ BUS
BUFFER

" RAM

| FAMRDY
TIMING
DISABLE ALSL3S
__—‘_1‘,@: Y0 (15 -
m%n LG:EI g 0-lFFF’fr VIDED
.72 1 b3 FFF I VRAMRDY
ag HS  BE ~FLEE CONTROL
AlG 1 1A § q S0000-5FFEF -
W;,.L_ML__ VIDSLT
us
INTERRUPT HIETFL
! ALSL38 1 < SPARET
SPARES
w5 alem owisw ) -
u/qm _US7B & wpre— RORRDY
Al c YIple NC ROM ROMIRDY |
Y7 57 FQO0O-FFFF
u9 T
RS-232
ALSI38
w H PPISLT
A0 4 = 3 |
W % vi / -
5/ TNTR TN ) PPISLT 200002FFFE___ {
ALS [of Y3 L2 NC g [ et PIA
Ald > 1B Y3 NC o
AL3 1 1A Q. NG L
Y7 LI NG -
uat
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ROM Address Decode Circuit

Perform all the steps necessary to test:
ROM address decoder outputs U9,
ROM select pins U45-3 and U45-6,

ROMS U27, U28, U29,
U30 decode imputs.

Add the decode imputs to the Address Stimulus

Response file.

When complete, perform a GFI test on U27-22 in im-
mediate mode and confirm that the pin is good. Then,
set Fault switch 1-2 and test U27-22 again.

WW‘\}(‘\ -2t

WC’Y( vt
Vo \
?nW" Bl
-4 i retl
UQQ /5(’ Hﬂ‘
/ ( 77/

1

a1~

\l@’
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2-44
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9100 JEMD-UUT SCHEMATICS
. ROM PARTITION
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e
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RS R |
aq1__ 10} A0 00 |JL 000 A 10]a0 a0
‘ :Ag‘ Z % SeEiie -4 e g 36?;]
80286 1A A 1 b3 A
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: A07 A ] A g 006 AD7 "4l A
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ROM 1 Data Bus

Perform all the steps necessary to test the data bus
from ROM 1, =
[ A e

Add the ROM 1 address inputs, select pins, and data bus
inputs to the appropriate response file.

When complete, perform a GFI test on U27-17 in im-
mediate mode and confirm that the pin is good. Then,
set Fault switch 4-2 and test U27-17 again.
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9100 DEMO-UUT SCHEMATICS
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,_ 3
~ : UCQ — \"297
" C C 57
" sAdK v U — ity
RAM RAS Addressing flow- X
Perform all the steps necessary to test the RAS address 7 ('(
bus from the RAM address multiplexers (U65, U66, \‘)/
U34)

Add the address imputs to the appropriate response

fhress

When complete, perform a GFI test on U34-11 in im- fz V
mediate mode and confirm that the pm is good. Then,

;rﬂ/f [o ?5’/75/(‘1/37 o

set Fault switch 4-8 and test U34-11 ag
7‘,‘5 o
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Section 3 f’
GFI: Microprocessor
Emulation
’,f . %
«J":‘i.i e
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32

&
(}\lb
wﬂof’“

\

e 3 D
bl vaj‘\o
C(b vs
. dej:p‘(y(
v
Creating a GFI Database i o
e
1. Enter NODELIST : SR
W e
2. Enter Part Descriptions | go!"’; i
/
; . . v (S Q‘\%
3. Enter Reference Designator List P V‘I—“
c>
. L0
4. Compile to Learn Responses /
L
' 0o
5. Develop Stimulus Routine r 9"%”” §
Sl Lt
6. Write Stimulus Program W
7. Learn Stimulus Responses
8. Compile to Troubleshoot UUT
9. Perform a Summary
10. Test
/_\,
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Mo_dw‘u o

¢0 e (e GFT’ - fjé}f
Creating a GFIl Database { | (’“’ cohive

1. Verify NODELIST using TRAINERB (UUT) | QL+ plet \E/
2. Verity part description of a 74LS374. V (U -16, uz-3 >
3. Verify Reference Designator of U2 (I/O Mod) L p1-2°
4. Compile to Learn Responses (GFI).
5. Develop stimulus routine (discuss only).
6. Write stimulus program (use ADDR_OUT). "”Ma: 6 o\ " Wk
7. Learn stimulus response (A1S5 and IA15). ~— os’% e Com
8. Compile to troubleshoot UUT (GFI). S M-(h rodyen Yoo - _des I =
9. Perform a Summary (look at U2).—7 {{\\& &
10. Test

a. Edit: /hdr/trainerb/go_nogo and observe how the
- program is written. :
b. Edit: /hdr/trainerb/test_ram and observe how the p TP
program is written. ﬁ z
¢. In immediate mode execute UUT TRAINERB
program go_nogo.
d. Repeat step 10c. with fault switch 1-1.

%

5
Mg g‘(’ﬁb \’)‘7’8‘ TP " eee £ius.
P L W

Pbtrd§  Teqtosut BoTi Dieecrrd
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Memory Emulation
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Memory Emulation

Overview

The 9132A Memory Interface Pod allows you to use
any Fluke 9100-Series Digital Test System/Station to
troubleshoot equipment that uses a variety of
microprocessors (#P) and ROMs.

The Memory Emulation Pod allows the 9100A to gain
access to the UUT by replacing the Boot Memory with
ROM Modules and connecting 17 lines of logic analysis
onto the uP. 16 of the lines are used for logic analysis
while 1 is used to control reset of the UUT. We gain
access to the UUT through the boot memory by reset-
ting the UUT which forces the uP to the reset address
which is typically the boot address. Once this has been
done, all of the uP overhead is handled by the 9132A
passing code to the uP through the ROM modules in-
serted into the boot memory.

In the case of a kernel fault which would not allow the -

uUP to run due to bad address, data, or control lines, the
9132 would reset the UUT and feed the 4P patterns that
will isolate faults through a diagnostic algorithm within
the 9100A.
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Memory Emulation
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Description of the Pod 02
The Pod connects to the Mainframe through a round (4
shielded cable, and connects to the UUT through a set AL e o
of ROM modules that are inserted into the UUT’s boot e v
ROM sockets. The UUT’s ROMs are removed from the {’ + UU(
UUT and are replaced by the Pod’s ROM modules. The {7,(1«“’

UUT’s boot ROMs are placed in sockets located on the
ROM modules. In addition, a Sync Module is connected
to various lines on the UUT to control timing and reset
for the UUT processor.

The Pod consists of a base unit and several attached
parts. One Sync Module and up to four ROM Modules
may be attached to the Pod. The Pod contains the

software and supporting hardware that is required to do v W
the following: odv (e
Receive and execute commands from the Mainframe

Report UUT fault conditions to the Mainframe
Exercise the UUT

ol T
; ¥
o D LS
Y & o( @om L5
T =¥ po®
L1*
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Description of the Pod

The Mainframe supplies operating power for the Pod.
The UUT provides external timing signals required by
the Pod, which allows the Pod to synchronize its inter-
nal functions to those of the UUT.

Overvoltage protection circuits or fuses on each line to
the UUT guard against damage to the Pod. The overvol-
tage protection circuits guard against voltages of +12V
to -7V on any pin of the ROM Module plug. Multiple
faults, especially of long duration, may cause Pod
damage. ( misvtes)

A power-level sensing circuit monitors the voltage level
of the UUT power supply. If UUT power drops below an
acceptable level, the Pod notifies the Mainframe of a
bad power supply condition.

A self-test socket on the Pod enables the mainframe to
check Pod operation. The ROM Module cable plugs and
the Sync Module adapter cable are connected to the
self-test socket during self test operation, which allows
the mainframe to investigate the Pod’s internal func-
tions. o
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Installation of the
Pod and Modules

1. Check that the Mainframe power is OFF.

2. Open the back panel of the Pod by turning the
thumbscrews on each side and then pull the panel
out from the case. '

3. To configure the Pod for the 80286 processor, an
80286 Personality Module must be installed in the
Pod.

4. Verify that the correct Personality Module is in-
- Stal_led.
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Installation of the Pod and Modules

5. Install the Sync and ROM Modules next. Plug each
module into their corresponding sockets.

6. Verify that the RAM Modules are installed.

7. Close back of pod panel.
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Pod Connects Here
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Installation of the Pod and Modules

8. Connect the Pod to the Mainframe.

9. Turn power ON to the Mainframe.
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MAIN: COPY DISK FROM DR1 TO HDR

4-14 FLLIKE Customer Support Services 9100A System Training — Pant IT



,..\“

Memory Emulation

Master User Disk

The 80286 database for the 9100-Series Mainframe is

contained on one 3.5 inch floppy disk supplied with the
9132A-80286.

To install the database on a Mainframe with a hard disk
drive, insert the disk into the Mainframe floppy drive,
press:

)

then select

COPY DISK FROM DR1 TO HDR

ENLER
=

(The database only needs to be installed once.) Once
the database is installed on the Mainframe, place the
original floppy disk in a safe place in case it is needed
in the future.

Copy Master User Disk/80286 from DR1 to HDR.

Press on the 9100 keypad.

9100A System Training — Part IT FLWKE Customer Support Services
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Pod Self Test

1. Make sure the Pod is connected properly to the
Mainframe.

2. Open the self test socket drawer on the nght-hand
side of the Pod.

3. Insert the Sync Module Adapter Board cable into
the socket on the self test pca.

4. Connect the UUT Reset line flying lead to the
reset line test connector and the UUT Reset
ground line flying lead to the ground line test con-
nector on the self test pca.

5. Insert the ROM Module 1 cable plugs into the ZIF
self test sockets. (ROM Module sockets must be

empty.)

6. Press the key on the Mainframe to obtain the
display:

MAIN: SELFTEST POD

Press

7. Repeat steps 5 and 6 for ROM Module 2.

If the self test fails refer to Appendix F in the Pod
manual.
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Connecting the Pod to the UUT

Sync Module Connection to the UUT

1. PGA (Pin Grid Array)up to PGA socket adapter.
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Retalning N |
Plate \ L eSS LCC Socket
SYNC Adapter
/ P
LCC PGA Adapter
Emulation
Technolo
AP3-68-PGA
Retaining
Plate
UUT’s LCC Socket N
Socket
Retaining
Clip
PGA pP LCC P
Retaining Re'rcirai:rﬁg
80286 Clp P LCC pP
SYNC 80286 g N\ Socket
o — b T gggnlng
LCC PGA
Adapter %?Lolnlng
. M—
s
~ On UUT "N\

—

4-20 FLUKE Customer Support Services 91004 System Training — Part II



Memory Emulation

Sync Module Connection to the UUT

2. LCC up to LcC (Leadless Chip Carrier) socket
adapter.
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™
":m ___— 80286 (PLCC pP)
— PLCC Socket
= PLCC PGA Adapter
Emulation
Technolo
AP4-68-PGA
| ™
: UUT’s PLCC Socket
Uuut
50286 PGA pP PLCC P
PLCC
\ 80286 M PLce
SYNC - : — 7 e
Adapter === = Aﬂ,\“ — =
T l 1 T | [T
PLCC PGA
Adapter UUT PLCC
Socket
uut
~
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Sync Module Connection to the UUT

3. PLcC (Plastic Leaded Chip Carrier) up to PLCC
socket adapter. ‘
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/s\‘cndard SYNC

Adapter Cable

Dip Clip -/

(SOIC Clip Also
Available)

A
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Sync Module Connection to the UUT

4. Flying lead set.
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4-26

PIN PIN §N
NUMBER SIGNAL NUMBER SINGAL
1 GND 2 Do
3 GND 4 D1
5 GND 6 D2
7 GND 8 D3
9 GND 10 D4
1" GND 12 Ds
13 GND 14 Dé
15 GND 16 D7
17 GND 18 CLK
19 GND 20 RESET
21 GND 22 READY
23 GND 24 HOLD
25 GND 26 HLDA
27 GND 28 ()
29 GND 30 (3]
31 GND 32 PEREQ
33 GND 7| (KEY)

FLUWUKE Customer Support Services
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Sync Module Connection to the UUT

S. Connect the 68 pin PGA socket saver to the ZIF
socket on the UUT. :

6. Connect the PGA adapter board to the socket saver
that is plugged into the ZIF socket. Connect the
Sync Module to the PGA adapter board. (Be sure
that power is removed from the UUT) ‘

9100A System Training — Fart IT FPL.UKE Customer Support Services
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Reset Connection to UUT

. The Sync Module UUT RESET line can be connected to
any of several different points on an 80286-based UUT.

The Sync Module UUT RESET line CANNOT be directly
clipped to the 80286 microprocessor. It must be con-
nected to a point that allows the microprocessor RESET
input to be synchronized to the CLK signal. It must also
allow synchronization of UUT CLK (Phasel/Phase2) and
of any UUT bus controller circuits that use CLK.

For a full functional test, the best connection position is
one that resets as much of the UUT as possible, like a
full system reset. This connection allows the test to start
as closely as possible to actual UUT reset start-up condi-
tions. Since this connection usually allows UUT
hardware to clear a fault condition which the software
cannot, this position is also the “safest”.

Therefore we will connect the Sync Module Reset lead
to Ul-11.

Connect the Reset lead and the ground lead on the
Demo board.

(be sure that power is removed from the UUT)
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1
Test Conditions that Cause a Reset \W

Certain tests conducted by the Pod reset the UUT. Once
a reset occurs, some UUTs may require various com-
ponents to be initialized before testing of the UUT can
continue. The tests and conditions that cause a UUT
reset are:

Bus Test
STIM_ADR
STIM_DAT
Entering RUN UUT
Exiting RUN UUT

At the first read, write, or HyperRAM access to the UUT
after any of the above conditions, after a QWK_RD or

QWK_WR, after UUT power has been removed and res- 5{( 04 Soefes Pdwfﬂ')
tored, or after certain types of UUT faults.
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ROM Module Connection to UUT

1. Be sure that power is removed from the UUT.

2. Remove boot ROM that corresponds to bits 8-15
from the UUT.

3. Install high-byte boot ROM into ROM Module #2.

4. Plug ROM Module #2 into the socket that the
high-byte boot ROM had resided.

5. Remove boot ROM that corresponds to bits 0-7
from the UUT.

6. Install low-byte boot ROM into ROM Module #1.

7. Plug ROM Module #1 into the socket that the low-
byte boot ROM had resided.

8. If your boot ROMs are soldered-in then refer to
Appendix C of the Pod manual.

9. Verify all connections then turn power ON the

UUT.(Be sure that power is already on the
Mainframe)

We are now ready to setup and calibrate the Pod. There
are three ways to do this.

1. The Interactive Setup and Calibration routine.
2. Front panel operations by pressing SETUP.
3. By TL/1 commands.

On the next few pages we will setup and calibrate the
Pod using the Interactive Setup and Calibration routine.

9100A System Training — Part IT FLUKE Customer Support Services
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Pod Setup

To begin the setup procedure press the key on the
9100 keypad. Then select SETUP and press
. (Wait for the software to be accessed.)

Select desired actions:
INFO SETUP CALIBRT CHECK QUIT
INFO: Information on ysing POD SETUP
B EATE \ “\ »‘
SETUP: Configure the pod for testing your UUT.

CALIBRT: To calibrate the pod for proper operation
in your UUT.

CHECK: Verifies that the }p‘oﬂ is properly setup and

ready to perform tests on faulty UUT’s like the
known good UUT presently connected.

QUIT: Takes you back to the POD menu
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- XFER_ADR

Values: :Oktg FFFFFF My

Default: FFFFFO Yy .

Specifies the address that the Pod uses to communicate
with the UUT. The transfer address can be set to any

UUT address as long as reads or writes to the address
do not caule the UUT to halt. Each time data is com-

" municated with the Pod the UUT microprocessor reads
* and saves data from thé specified address, transfers

4-36

data to the "Sync Module with a write cycle, then res-
tores the oflgmal data with a second write cycle. Pod
accesses at the XFéR ADR ar¢ made with memory byte

bus cycles. @Nuﬂ SR o
-
ROM_TYPE
Values: 27256, 2716, 2732, 2764, 27128, 27512, OTHER
Default: 27256

Specifies the type of ROM used as the UUT boot ROM.

ROM_MODS
Values: 2, 1
Default: 2

Specifies the number of ROM Modules connected to the
Pod. For a word-wide boot ROM, two ROM modules are
used. For a byte-wide boot ROM, one ROM Module is
used.

RST_POL
Values: LOW, HIGH
Default: LOW

Allows you to set the polarity of the reset signal sent to
the UUT by the Pod.

FLLIKE Customer Support Services
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Select INFO and read the presented information. (use
the key to display the next screen)

Select SETUP and the following steps will follow the text
on the 9100 screen.

1.

Verify UUT communications address.,
XFER_ADR is presently set to $XXX,
OK CHANGE EXPLAIN

. Verify UUT boot ROM type.

ROM_TYPE is presently set to XXXX,
OK CHANGE EXPLAIN

. Verify number of ROM modules connected.

ROM_MODS is presently set to X,
OK CHANGE EXPLAIN

. Verify that the ROM modules are connected

to the UUT" s boot ROM sockets.
OK EXPLAIN

. Verify that the SYNC module is connected

to the UUT.
0K EXPLAIN

. Verify that the RESET lead from the SYNC

module is connected to the UUT.
OK EXPLAIN

. Verify RESET pulse polarity.

RST_POL is presently set to XXXXX,
DK CHANGE EXPLAIN

9100A System Training — Part IT FLUKE Customer Support Services
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4-38

RST_LEN
Values: 0 to 9999999
Default: 1000

Specifies the length (in microseconds) of the system
reset sent to the UUT by the Pod.

BCYCLCLK
Values: SYNC_MOD, ROM_CE
Default: SYNC_MOD

Specifies desired “Bus Cycle Clock” signal source. Ac-
ceptable performance may be available with timing
derived from the boot ROM enable signals, though the
timing from the Sync Module is usually better.

DATAPRB
Values: YES, NO
Default: NO

Specifies whether the Pod requires that all data bus
lines be probed in order to diagnose Bus Test faults.
Some UUTs have insufficient data bus hold time to
allow reliable data measurement through the Sync
Module.

FLWKE Customer Support Services

9100A4 System Training — Part IT



Memory Emulation

Pod Setup

8.

10.

11.

12.

14.

15.

16.

17.

18.

Verify RESET pulse length (micro-seconds).
RST_LEN is presently set to XXXX.
OK CHANGE EXPLAIN

. Verify UUT power is on.

OK

UUT power sensed OK at all ROM module
connections.
CONT

To verify the RESET connection requires
use of the probe.
OK SKIP

Probe RESET at the microprocessor and
press the button on the probe or any key.

. The RESET pulse was good.

CONT

Checking ROM module data paths. Passed.
ROM module #1 data path is verified.
CONT

To verify the data paths to the remaining

ROM modules requires use of the probe.
OK SKIP

Probe D8 at the microprocessor and press
the button on the probe or any key.

ROM module #2 connection is OK.
CONT

The basic pod setups are completed. The following
items have been automatically set:

Setup INTRFACE BCYCLCIK is SYNC_MOD.
Setup INTRFACE DATAPRB IS NO.

The pod is now ready to begin calibrations. (Select the
CALIBRT function).

9100A System Training — Part IT FLLIKE Customer Support Services
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4-40

BURST_SZ
Values: 1, 2
Default: 1

Specifies the ratio of boot ROM addresses accessed to
boot ROM enables. Change this setup if your UUT ac-
cesses multiple ROM locations during a single ROM
enable and uses such “bursts” of data to respond to in-
struction fetches.

ADR_STIM
Values: 0 to 255
Default: 4

Specifies the number of microprocessor bus cycles ex-
pected between UUT reset and the appearance of the
stimulus address on the UUT address bus. UUT wait-
states and bus width may have an effect on this value.

CY_SPLIT
Values: 1, 2
Default: 1

Specifies the bus width in bytes at the microprocessor
divided by the number of ROM modules. Unlike
BURST _SZ, this setting does not care if the ROM
Modules get selected or not. This setting is the ratio of
access width at the microprocessor to that at the ROM
Modules.

FLWKE Customer Support Services
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Pod Setup

19. Select desired actions:
INFO  SETUP CALIBRT CHECK QUIT

20. Select CALIBRT:

INFO: General information about CALIBRT
BUS_TEST: Affects setups which are necessary for
proper execution of bus test.

SYNC: Calibrations which affect the timing of sync
pulses generated during UUT read and write accesses.
RUN_UUT: Adjusts a setup which controls proper
entry into the RUNUUT mode.

MAINMENU: Takes you back to the POD SETUP menu.

~ Select INFO and read the presented information.

21. Select BUS_TEST
Calibrating BCYCLCLK and BURST_SZ . . .
(displayed briefly)
Completed.
Setup INTRFACE BCYCLCLK is now SYNC_MOD.
Setup INTRFACE BURST_SZ is now 1.
Checking ADR_STIM and CY_SPLIT . . .
(displayed briefly)
Probe A3 at the microprocessor and press the
button on the probe or any key.

Completed.
Setup CALIBRTN ADR_STIM is now 5.
Setup INTRFACE CY_SPLIT is now 1.

The bus test calibrations have been completed.
The pod is now ready to performread/uwrite
sync pulse calibrations.

(Select the SYNC function).
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RUN_UUT
Values: 0 to 255
Default: 6

Specifies the number of microprocessor bus cycles ex-
pected between UUT reset and the fetch of the instruc-
tion at the RUN UUT starting address.

442 FL.UJKE Customer Support Services
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Pod Setup

22.

24.
25.

Select SYNC
Probe A3 at the microprocessor and press
the button on the probe or any key.

Calibrating read sync pulses . . .
(displayed briefly)

Calibrating write sync pulses . ..
(displayed briefly)

The sync pulse calibrations are completed.
CONT

. Select RUN_UUT

Calibrating RUN_UUT. . .(displayed briefly)

Completed.
Setup CALIBRTN RUN_UUT is now 5.
CONT

Select MAINMENU

Select CHECK

Probe A3 at the microprocessor and press the
button on the probe or any key.

(The following is displayed briefly while checking)

Checking Bus Test functions. . .
Bus Test passed.

Address stimulus passes.

Data stimulus passes.

Checking sync pulse calibrations. . .
Sync pulse test passes

Checking runuut calibration
Runuut test passes

Checking data transfer address. ..
Data transfer test passes.

All checks completed.
The pod setup is good.
CONT

9100A System Training — Part IT FL.LUIKE Customer Support Services
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SAVE SYSTEM SETTINGS IN
USERDISK
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Pod Setup
26. Select QUIT(Read message provided)
27. Save pod setups

We have just completed the setup of the Pod using the
Interactive Setup and Calibration routine.

In the Imediate Mode perform a bus test with no faults
to verify the setup is correct.

Refer to Appendix D of the Pod Manual and observe
the parameters for setup and calibration that can be set

using the front panel key .

91004 System Training — Part IT FLUKE Customer Support Services
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program setup

! This programwill setup the Demo. Trainer Bd. for use
! with the 80286-8132A Pod.

end setup
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SETUP Program

With the help of the Pod Manual Appendix E write a
TL/1 program to setup the Demo board.

9100A System Training — Part IT FLUKEE Customer Support Services
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S0-St

A23-A0

READ DATA

WRITE DATA

READY

ADDR MODE

DSY

DATA MODE
PODSYNC

4-48
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Calibration of the Probe

The purpose of calibration is to ensure that the probe

samples signals on the UUT at a known point in time

with respect to the UUT timing signals such as CLK and \}’"
READY. During calibration, delay lines in the \7*
Mainframe are adjusted so that the signals being

sampled are correctly aligned in time with the clocking Do (
signals. The 9132A Pod monitors the 80286 timing sig- oy
nals and produces a PODSYNC signal that is sent to the W
Mainframe(with some delay). This PODSYNC signal cor-

responds to the address cycle of the 80286.
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Bus Test

B_TEST

B_TEST is a TL/1 shell program, performed when the
front panel key sequence “TEST BUS” is executed, that
gives a quick go/no-go indication to the user. B_TEST
performs the pass/fail portion of the Bus Test, then a
UUT read at the XFER address. If both these tests pass
with no fault found, the program returns with the
“PASSED” string and exits. If a fault is found, the pro-
gram prints a message on the Mainframe display and
transfers execution to the program TEST_BUS for execu-
tion of the fault diagnostics.

B_TEST should be called from TL/1 to execute the UUT
kernel test. This program returns quickly if no fault is
found, but calls TEST_BUS for diagnostic routines if a
fault is found.

Refer to Appendix E-6 of Pod Manual
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oM ]
TEST__=BU£ A

@_Ml am tthat performs a thorough
test of the UUT kernel, detecting and diagnosing faults

that prevent the Pod from performing normal reads and
writes. This program first runs a pass/fail test on the
UUT bus. If no fault is found there, it performs a UUT
read at the XFER address. If no fault is found, the pro-
gram exits with the pass/fail status set to “pass”. If any
fault is detected, TEST_BUS then begins to diagnose the
fault.

TEST_BUS performs as many diagnostics as possible
without any user intervention. The program checks for
good power, clock not stopped, no stuck forcing lines,
good reset overdrive connections, good ROM Module 1
chip select after reset, correct reset address after reset,
data bus integrity after reset, and address bus integrity.
Depending on what is detected during these tests, the
user may be prompted to use the single-point probe to
probe certain lines. When a fault is detected, the nor-
mal fault message is raised and shown on the
Mainframe display. If the key on the Mainframe

keypad is pressed, the program continues to diagnose
further, if possible.

Since TEST_BUS is called directly from B_TEST, there is
seldom a reason to call TEST_BUS directly.

Run TEST BUS in the immediate mode with no faults.
Refer to Appendix E-7 of the Pod Manual.
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B_DIAG

B_DIAG is a TL/1 program that is executed when the
front panel key sequence “DIAGNOSE BUS” is pressed.
B_DIAG starts by prompting the user to probe the UUT
microprocessor’s CLK line (and reports the clock fre-
quency measured by the probe), then prompts the user
to probe the status and control lines, reporting in each
case whether or not a problem was detected.

B_DIAG should be called if there is some undiagnosed
fault in the UUT kernel after running B_TEST.

Run DIAGNOSE BUS in the immediate mode with no
faults.

Refer to Appendix E-9 of the Pod Manual.
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Exercise 4-1

Set the following faults in the UUT one at a time and
run TEST BUS in the immediate mode. In the space
provided write the error message for each fault.

ERROR MESSAGE
Unbuffered
1. Data (
a.31: .u pr~ G¢ $STréie Lot/ - PrL§5 C;v‘I’\M}& .
" 4

b.27: DFe ps Ys quek di

2. Address

a.2-5: _Fad Aejet aMrdPFCFFF’o i)?yc Al/,u@/mgﬂmé 4/
b.23: (AT pire chack ) “Sl,pn¥ VoK

3. Control S
a.2-1: @ 3 sloua r‘w@

b.SStorun: St p ILJJ\'S[/ Heda S‘Lola. /(."(/m Lg)
Buffered
1. Data o —— / ' C trr!
a.42: @ﬂm M7e ' Butfered (o FAALT,
2. Address [,
a.41:(p BS J
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Fault Isolation

Press on the keypad. Your screen should look like:
POD: QUK_RD

ADDR OPTION: MEMORY WORD ;
QUK_RD GWK_WR STIM_ADR STIM_DAT SETUP ( o (M"’)
. ' (4

STIM_DAT | ¥ A ?,amﬂ‘“

This program stimulates the data bus by resetting the
processor and causing “data” to be fetched over the
data bus by the microprocessor, while simultaneously
generating a_sync pulse. Because this program causes
the mlcroprocessor to put the reset address on the ad-
dress bus, it is also useful for troubleshootmg reset ad-
dress faults and ROM Module chip select faults.

~
STIM_DAT is the most basic stimulus routine used for

diagnosing UUT kernel faults by TEST_BUS. This pro- A
gram is useful in stimulus programs for testing mopera- o

GO
tive kernels. v’ s 9 ’4‘5
o
Ml' df"'

S o~
Arguments: DATA A TAd ¢ L&
Returns: $0  No faults detected. — | 4c p Ve
$1  For any detected fault. ( "y
$20 No Cs detected at ROM Module 1.

$40 Bad reset address detected at ROM Module 1.
Refer to Appendix E-11 of the Pod Manual.
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STIM_ADR

This program stimulates the address bus by causing the
UUT microprocessor to place the lower 16 bits of the
entered address on the UUT address lines, while simul-
taneously generating a sync pulse. For this program to
return with no faults detected requires that the
microprocessor be able to successfully fetch several
words of data from the ROM Modules. This routine is
useful for troubleshooting address bus faults (as long as
they were not RESET ADDRESS or ROM1_CS_OE faults)

STIM_ADR is a stimulus routine used for diagnosing
UUT kernel faults by TEST_BUS. This program is useful
in stimulus programs for testing inoperative kernels.

Arguments: ADDR

Returns: $0 No faults detected. The address sensed at

-~ _ ROM

Module 1 matched the command ADDR.

$1  For any detected fault.

Refer to Appendix E-12 of the Pod Manual.
QWK RD _ (¢}

This program causes the Pod to implement a quick
looping read function. Once QWK_RD is entered, the
program returns at once with the value of the data
found at the given address. Though only one value is
returned, the Pod continues to perform reads at the
specified address. A sync pulse is generated for each

.
el
Froz
{~ed
o

(¥ <

Jov

read, as specified by the current sync mode. Reading ”

continues until a Pod access of any kind is initiated. u/ (,ouf ﬁ
(Because the UUT is reset each time QWK_RD is exited, e((, e /;/
looping on this quick function is not recommended.) _}(’PO/ ~

Arguments: ADDR
Returns: The data at the specified address.
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e

QWK_WR - et VD)

. : . eI v
This program causes the Pod to implement a quick “ /W‘W ot
looping write function. Once QWK_WR is entered, the w/ Lo® ¢l 17
program returns at once. Though the program returns ( Use A
immediately, the Pod continues to perform writes at the
specified address. A sync pulse is generated for each -?%//

write, as specified by the current sync mode. Writing
continues until a Pod access of any kind is initiated.
(Because the UUT is reset each time QWK_WR is exited,
looping on this quick function is not recommended.)

Arguments: ADDR

DATA
Returns: Nothing
READ FAST FOREVER ADDR XXXXXX , fr&{
WRITE FAST FOREVER DATA XXXX TO ADDR XXXXXX

The read/write fast forever functions are useful when
troubleshooting stuck and shorted lines when you can
only sync on freerun. They are also helpful when you
can sync to data or address.
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Exercise 4-2

Set the following faults in the UUT one ata time and
run TEST BUS in the immediate mode. Try each of the
stimulus routines just discussed to find the bad node.

Fault 3-1
Fault Message: DS shidl Ly
Stimulus: STien — Do KB DOTA- '9917. € Loob)

Sync: ___ DPefesync’D 7, Pop PA7A

Bad Node: QZ r00 U3 -~y (ps) (befeen oy, WL\
Fault 2-7 '
Fault Message: _ DIT St Ha %

Y Y,
; 2Cs v X0

Stimulus: Sztm_ DATA DQ:Z&E_ o /'Z ’ /.0? s o o

Sync: L Snr'o To INTA

Bad Node: __UZ2Re0  (behoess Coy,023) (023-pimS)

Fault 2-§
Fault Message: ___AUY, 40 27 (oW | /74;0/37_,0
Stimulus: ___ ST etdb. " Loo s 0" 1 000.
Sync: Pob & podl dd
Bad Node: ___U/6-8 (A4 7.6p tou
Fault 2-3 ’ _
Fault Message: Aﬁ(ew 22) Cr.ek Wi, o g p ’/65 9/33’0
Stimulus: __$7~_ DAT — €00D 3 S7/m_ AOPR B o o
Sync: .Ph'-n./ o poct addy
Bad Node: VT -9 I\A‘é L
Fault 4-2
Fault Message: S sheh low
Stimulus: S?2ie Aok .?(d £
Sync: Ped £
Bad Node: ____ 13 —1¢(lod) | 1 fg
Fault 4-1 / /
Fault Message: AS Ak fied re 9f V‘f? 3e/o

Stimulus: _ f7/n _Aq'( 6000)/, $7im —odde 20/ loo
Sync: Pd& olf -
Bad Node: Vic-6 , V749 fed
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Testing the UUT RAM

RAM Fast Test

The RAM Fast test is designed to quickly identify com-
mon RAM failures such as address decoding errors or
bits that are not read/writable.

HyperRAM Test

RAM fault coverage is essentially the same as the RAM
Fast test. The difference is that the HyperRAM test is
completed in much less time.

RAM Full Test

The RAM Full test is the most comprehensive RAM test
algorithm available in the 80286 Pod. Besides the fault
types detected by other algorithms available in the Pod,
the RAM Full test makes several additional passes
through memory to help find coupling faults.

Verify HyperRAM Test and RAM Fast Test with no faults.
(Demo trainer RAM map is $0-$1FFFE)

Refer to Appendix E-12 of the Pod Manual.
Refer to Appendix E-16 of the Pod MAnual.
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Exercise 4-3

Insert the following faults one at a time and determine
the bad node. Fill in the blanks for each fault.

Fault 4-2
Tests Fault Messages ’
1. __BUS FAILed — DS Stuck low — Fix
2. __RaM =5FA SSED
Stimulus: _"% Yim a7 28 r
Sync: §g4~g! "gg&u bR .
Bad Node: v3-lc lw (Fx
Fault 1-1
Tests Fault Messages
1. TISUS Pag”
2. KA AIE S 7 i operd

Stimulus: W?«lﬂé poor. S MQC@ dpd /(Zoo/)/
Sync: pabeds ,ﬁac{ o fh o

Bad Node: 2-3 (o o« W-2)

Fault 1-5
Tests Fault Messages
1. _“Bu& Pass
2. _Tprm D SPuck H#?
Stimulus: __ 2l Dazo @ © %2?100 A? poor @ pé=-¥ Y({oo
Sync: Poo Oo> ;
Bad Node: _UY/ ooy 2 419
Fault 4-8
Tests Fault Messages e
1. _BoS Pass S %’aro o]
2 R AS Gt/ ope” 2/
Stimulus: “Z¢llh poor.  paSk 2020 , ( /00/9)
Sync: ped o o d L Z2¢to

Bad Node: l;f?‘(f I/ — Ram ( fZA ‘;) hed b0 Vec_
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’LWM

Gathering Signatures =,

Using the self test socket

1.

2

.

Turn the UUT power OFF.
Unplug ROM Module 1 from the UUT.
Open the self test socket door of the Pod.

3
4. Insert ROM Module 1 into the ZIF self test socket. . K Lo
5.

6. Your screen should look like: / e

Press on the keypad and select GET SIG. ) / . pw'ﬂ

GET SIG ROM REF U27 ADDR @ UPTO 7FFF MASK FF
STEP 1

ADDR OPTION: ST_ROM  “Geuf Tevr Ro

. Press B2 and wait for the signature. SI6 = F387 v/ (ver)

8. Repeat steps for ROM Module 2. SIG = 8EEE \/ ( vLE)

9.

Install ROM Modules back to the UUT.

Using the ROM Module plugged into the UUT @

1.

2
3.
4
5

Verify all connections.
. Turn the UUT power ON.
Verify Bus Test passes. S ) 7>
(0
. Press on the keypad and select GET SIG. = -
. Your screen should look like: "
GET SIG ROM REF U27 ADDR Fo@2@ UPTO FFFFE MASK
FF STEP 2
. o
ADDR OPTION : UUT_ROM —_— @’7 7 L7 ) j

. Press and wait for the signature. SIG = F387
. Repeat steps for ROM Module 2. SIG = 8EGE

EXCEPT: U28 ADDR Fo@@1 UPTO FFFFF MASK FF STERP 2
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From other UUT ROMs

1. Use normal method as used with the standard
80286 Pod.

2. Gather the signatures for U29 and U30.

UUT Boot ROMs soldered to the UUT

To obtain the ROM signature of UUT boot ROM
soldered onto the UUT, the Pod must be able to dis-
able the boot ROM. (See Appendix C-6 of the Pod
Manual)

ROM Test

A ROM Test must be performed using the same method
*as the signature was gathered.

Use TEST ROM FULL ALL REF to test the ROMs.

5¢mf e (Tef 22—

E;Wp
SE &

V29 hose FET
(30 wase FFO0 T FI&T
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Exercise 4-4

Insert the following faults one at a time and determine
the bad node. Fill in the blanks for each fault.

Fault 1-2
Tests Fault Messages
1 T 1est Tim1 € o 06 shde , BDHPST
2. Egm
3. _Rom

Stimulus: __57im- AT (Log e) ﬂ”‘*ﬂ)b() Mo ¢s d e hf am
Sync: S/je\,’z:l date PULT= bero bssy 22 hel
Bad Node: __her Lo fireer) UZ7-22 Ad v4s5-2%

Fault 3-7
Tests Fault Messages
1. _1ys _pBSS o > :
) Rora o B THEEE

—f - 018 ~ Eowvos S
3. 7Rom U2z -t , ULy P“)T, [ voe DT Sruek ol

Stimulus: _Fexd @ 2000w [QQP

Sync: PDAM tr pad dadn_
Bad Node: ) ) 4‘,,(

caie

O

b
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Troubleshooting Hints

When you begin testing, certain conditions on the UUT
may cause the Pod to behave unpredictably. If this hap-
pens, check the following list to see if one of the condi-
tions exists on your UUT.

1. Some UUT’s may require various components to

: y L
be initialized before the UUT can be successfully 4~/ 7 6
tested by the Pod. You must determine what UUT -~ Y
components require initialization and the method e

for initializing these components.

2. If the cache system of the UUT overlays the UUT
boot ROM area, the cache must be disabled for the V.
Pod to operate correctly. If it is not disabled, the
processor may fetch from the cache rather than
the emulation memory in the Pod.

~. 3. Some UUT’s may require the setup attributes to be
changed in order for the UUT to function correctly.

4. Ensure that the power supply voltage is at the cor-
rect level (in some cases an incorrect voltage may
cause some tests to proceed correctly while others
inexplicably fail).

5. Watchdog timers and other circuits than can dis- M’7
rupt operation may need to be disabled.
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Problems Due to a
Marginal UUT

The Pod is designed to approximate, as closely as pos-
sible, the actual characteristics of the ROMs that it
replaces in the UUT. However, the Pod does differ in
some respects. In general, these differences tend to
make marginal UUT problems more visible. A UUT may
operate marginally with the UUT ROMs installed, but
exhibit errors with the Pod plugged in. Since the Pod
differences tend to make marginal UUT problems more
obvious, the UUT becomes easier to troubleshoot.
Various UUT and Pod operating conditions that may
reveal marginal problems are described in the para-
graphs that follow.

Some UUTs operate at speeds that approach the time
limits for memory access. The Pod contributes a slight

time delay that causes memory access problems to the -

boot ROM in the ROM Module sockets to become ap-
parent.

As long as the UUT noise level is low enough, normal
operation is unaffected. Removing the UUT from its
chassis or case may disturb the integrity of the shielding
to the point where intolerable noise could exist. The

Pod may introduce additional noise. In general, mar-

ginal noise problems can be made worse (and easier to
troubleshoot) through use of the Pod and Mainframe.

The Pod loads the UUT slightly more than the UUT
ROMs. The Pod also presents more capacitance than the
ROMs. These effects tend to make any bus drive
problems more obvious.

The Pod slightly increases the normal load on the UUT
clock. While this loading rarely has any effect on clock
operation, it may make marginal clock sources more
obvious.
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,w/

GO NOGO Program | B 'fﬂ,r’) d

3
Write a2 GO_NOGO program to test the BU‘§ RAM, and
ROM of the Demo Trainer Board.. - *k& e

Verify the GO_NOGO program works properly w1th 30 . ‘i
faults on the UUT. ey Ay o

Have instructor put faults in the ‘D¢mo board and uie‘*ar«
your program to find the faults. SRV ‘o,

If time permits add TL/1 support programs to" expedlte
fault isolation. L.
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UFI: Memory Emulation
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UFl: Memory Emulation

Execute
CQO.NOQO

xK%
ubus_test i}u" >
INT FLAG=0

Display
Fault Message
FLAG=1

\ 4

( End )
RAM Test

ROM Test

|

Etc.

|

End
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UFl: Memory Emulation

#INFO /HDR/TRNR9132/UBUS_TEST (PROGRAM) 13:17 03/08/90
NAME: UBUS_TEST
DESCRIPTION:

program ubus_test
handle bus_data_low_tied(mask)
declare
string mask
string cls = “\1B[2]”
string curoff = “\1B[?725]”
string linel = “\1B[1;1H”
string line3 = “\1B{3;1H”
string beep = “\07”
end declare
b = val(mask,2)
n=1bb
t1 =open device “/term1/win”, mode “unbuffered”, as “output”
print on t1, cls,beep,curoff

DISK FREE: 331,008 BYTES
SIZE: 1,473 BYTES
WRITE PROTECT: NO

print on t1, “= = = = = = TROUBLESHOOT DATA BIT D”,n, m====="

print on t1, line3,“ === =PRESS STOP=== =
fault
end handle
handle
fault
end handle

declare
string curoff = “\1B[?251”
end declare
stat_fil o = open device “/hdr/trnr9132/status”, as “output”
t1 =open device “/term1/win”, mode “unbuffered”, as “output”
print on stat_fil_o,“0” close(stat_fil_o)
print on t1,curoff, “TESTING BUS ...”
setspace(getspace(“memory”,“word”))
! PERFORM THE 9132 BUS TEST !
b_stat = b_test()
! IF B_TEST FAILED, THEN SET FLAG IN STATUS FILE !
if b_stat = “FAILED” then
stat_fil o = open device “/hdr/trnr9132/status”, as “output”
print on stat_fil_o,“1” .

close(stat_fil o) et s

!.. AND LOCK UP
loop

end loop

end if | Yo

end program
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Get Flag

Force a Pass

Stimulate
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UFI: Memory Emulation:

#INFO /HDR/TRNR9132/ROM0_DATA (PROGRAM) 12:33 03/08/90

NAME: ROM0_DATA : DISK FREE: 327,936 BYTES
DESCRIPTION: SIZE:803 BYTES
WRITE PROTECT: NO

program rom(_data
*_Xandle

MM@;—}'I A Vfw“, mbutf;]
M’[ u“"—“.f "-Pl"&o ~ / -
oo
‘e 7O s

numeric stat_fil i
end declare Hf ‘Jg
setspace(getspace(“memory”,“word”)) p
if (gfi control) = “yes” then

dev = gfi device

. ‘(.DL'/‘/S (rx\’j

0

else
dev = “/probe”
end if
report_off()
reset device dev
sync device dev, mode “pod”
sync device “pod”, mode “data”
! OPEN THE STATUS FILE - CHECK IF TEST_BUS FAILED...
! IF IT DID, DO NOT CHECK ROM(_DATA RESPONSES
stat_fil i = open device “/hdr/trnr9132/status”, as “input”
input on stat_fil i, x
close(stat_fil_i)
if x = “1” then
arm device dev
readout device dev
refer = gfi ref
gfi pass refer

else
arm device dev
rampaddr addr $E0000, mask $1FE
readout device dev
end if

end program
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UFI: Memory Emulation

end program
#INFO /HDR/TRNR9132/K_ADDR (PROGRAM) 12:46 03/08/90
NAME: K_ADDR DISK FREE: 331,008 BYTES
DESCRIPTION: . L v SIZE: 706 BYTES _
©TT vt o e« WRITE PROTECT: NO/~
program k_addr e e ' : o
handle % N ST
“fault e,
endbandle - - .
* = open devnce “/terln ”, 4s “output”, mode “unbuffered”
_print on t1, *ADDRESS STMUT:.US‘ :
 Wait(2000) . £A
i "\close 1) .
if (gff control) = “ye§” then
0. devegfi device
else-
Ve, ey = “/probe”
ey end if
setspace(getspace(“memory”,“word”))
report_off() ‘ TN
reset device dev
sync device dev, mode “pod”
sync device “poii” miode “addr”
arm dc\;ice dev . . -
stim_adr (SFFFF)
= stim_ _adr ($SFF00)
stim_ _adr ($FOF0)
stim_adr ($CCCC)
stimi_ "adr (SAAAA)
stimi_ adr (85555)
stim_adr ($3333)
stnm_adr ( SFOF)
stim_adr ( $FF)
stim_adr ( $0)
. readout device dev
“end program

56 FLUKE Customer Support Services - - . 9100A System Training — Part I



V)

UFI: Memory Emulation .

#INFO /HDR/TRNR9132/K_DATA_IN (PROGRAM) 12:48 03/08/90
NAME: K_DATA_IN ‘

-w DISK FREE: 331,008 BYTES
DESCRIPTION:

L O SIZE: 709 BYTES
. e WRITE PROTECT: NO
program k_data_in
handle - ‘, L g
. end handle ‘ : % T L |

P
2R o
¥ ‘ .

t1 = open device “fterm/win®, as Outputf’ modc unbuffered” |
print on t1,“DATA_IN STIMULUS” | - T
close (t1) = e CEY L e

if (gfi control) = “yes” then  ° .
dev = gfidevice - . ' S

else _ R
dev = “/probe” C - : A T

endif | A : Y

setspace(getspace(“memory”,“word”)) i ¥, N
report_off() 3 ol o ?

reset device dev AT Ay

sync device dev, mode “pod”

sync device “pod”, mode “data” f;‘;

.
arm device dev *+ TR L eacH
ST nrrek

stim_dat (SFFFF) Tlefﬁ'f

stlm_dat ($FF00)
stim_dat ($FOF0)
stim_dat ($CCCC)
stim_dat (SAAAA)
stim_dat ($5555)
stim_dat ($3333)
stim_dat ( $FOF)
stim_dat ( $FF)
stim_dat ( $0)
readout device dev
end program

%
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Using Diagnostics

Section 6 o
Using Diagnostics Y
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Glossary

Appendix A
Glossary

ADDRESS BUS

A number of lines used by the microprocessor for locating
data in RAM, ROM, or I/O devices. DMA controllers may
also use the address bus for transferring large blocks of
data to or from memory. Each line is referred to in-
dividually as an address line.

ALGORITHM

A prescribed set of rules or procedures for solving a com-
plex problem.

ASCII

American Standard Code for Information Interchange as R
defined by ANSI document X3.64-1077. -ASCII is a stand- . 1.,
ardized code set for 128 characters mcludmg full alphabet '
(upper and lower case), numerlcs, punctuatlon, andaset

- ofcontrol codes S L,

ASYNCHRONOUS DATA/CIRCUlTS

Data or other signals that functlon mdependently of f;f‘.;';""' .{;,}
rmcroprocessor bus cycles S o “ g

ASYNCHRONOUS MEASUREMENT DO AR
A technique used by the 9100A to measure d1g1tal sxgnals
not synchronized to the Imcroprocessor bus tnmng A e
BACKTRACING SR e e

A procedure for locatmg the source of a fault og; au b
taking digital measurements along a 51gnal path from bad "
outputs to bad inputs. Backtracmg stops at the point ...
where a bad output has all good inputs.
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:‘"CAD (Computer-Aided Design) YT

BLOCK ADDRESS

A set of contiguous addresses defined by a beginning and
ending address.

BLOCK READ

TL/1 command that reads a specified block of UUT addres-
ses to a text file using a specified format (Intel or
Motorola).

BLOCK WRITE

+ . 77 . TL/1 command that writes a text file using a specified for-

mat (Intel or Motorola) to a specified block of UUT ad-
dresses.

BREAKPOINT

Stops program execution when a previously defined condi-

tion occurs. The TL/1 debugger uses a line oriented break-

point that stops program execution just prior to executing

the specified program line. The new interface pods have a

breakpoint feature that stops RUN UUT execution when a N
specified UUT address appears on the address bus. :

BUFFER

1: A device used to-isolate one circuit from another (1 e.a

_ bus buffer prevents a bus failure in one circuit from inter-

fering with the same bus in another c1rcu1t) 2¢ Used to* -

.-hoost the nge capab ity of the circuit being buffered. 3:

“"Provides temporary ata storage. for data transfers, usually

between memory and I/o dev1ces "
- \ ~ eomE
BUS , )

o A series'of b1-d1rect10nal lmes connected from the
microprocessor to each device that mtetohanges -data with
it. Only one device can transmit at a time while any num-

T v berof other dewces cﬁn*recexve o be placed in a tri-state

condmon PR L

,, e e -

PR PR '.Electromc CA’D systems“ let the usér creafe, mampulate
and store designs on a computer.' Used mainly for laying
out complex hlgh denmy, muitl-layered printed circuit
boards ‘ ; , e N
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CAE (Computer-Aided Engineering)

Very similar to CAD systems except they are used more for
design simulation, verification, and optimization. N

CAS (Column Address Strobe)

A line used by dynamic RAM to latch the column address
into the RAM device.

CAPTURE SYNCHRONIZATION S I

Synchronizes the response gathering hardware with vector
output timing generated by the Vector Output /O Module.

CONTROL LINE

'An output line from the microprocessor that controls a *
particular function such as Read or Write. Also an input
to a device which enables, disables, or controls the device.

CRC (Cyclic Redundancy Check)

A CRC (often referred to as signature) is a four digit
hexadecimal number representing a serial stream of binary
data. The binary data is shifted through a special 16 bit
register which when complete, results ina 16 bit signature
remalmng in the regaster. SENEATI -

sy A
AN

S SR AR

DATA Bus

A bus used to mbve parallel data betWeen the CPU,
*Tmeriory, and r/o dev1ces LT

By L TV

DEBUG # ST 8?9&"%
- Locatmg and removmg hardware and §oftware errors
DEBUGGER (9100A) ﬂ‘- .’, Do ;- S
LoE AT Edltor tool used to test the funcuonahty of TL/L -
.+ programs and debug executlon errors

DIRECTORY ,,r i .,s LT '.)"5; L
.- A collection of related data sets (1 €. progratn files ‘text:
ﬁles) onadlsk CR e

‘ :r".:,r. aenoo »’*v-jr :\; ’ ’ 4;,?'_.11“;7 ol : - D
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DMA (Dlrect Memory Access)

A technique for quickly transferring large amounts of data

-~ - directly between I/O devices and memory or between
memory and memory. The DMA controller supplies ad-
dress and control signals required to accomplish the trans-
fer directly rather than going through the CPU.

_ EDITOR

The programming environment that provides accessibility
to files and automated test development.

EXTERNAL SYNCHRONIZATION

This technique uses the external Start, Stop, Clock, and
Enable lines on either the /O or Probe clock modules to
- provide measurement timing.

FAULT
' A defect in a UUT that causes the circuitry to operate in-
correctly.

FAULT COVERAGE

~_ Normally expressed as a percentage of faults that a board
WS T %st caniéete‘ctr of all possxble faults.

REIEINETS AL o0 H“S’:, [N RRSNY ¢ . Baite
FAULT DETECTION
The process of determlmng 1f a 0UT has faults ‘See FUNC-
antsnti o *I‘IONALTBQT RS I PP R
S Enhrel Imee iniey e

. - g i
R '*ig ..«,z:

FAULT |som1|ow»mi B R IR ¥ ,,;;;\;;f;_ Cnan
" 'The process of locatmg the component o gefeqt causing

the fallure

. o :
N SIS ; P N Wi T T o
A 3 (S AN AR O ".! [y

“FUNGHONAL TEST T

“A test that prowdes ¥ pass/fagl s,tatus Qn a 5pec1ﬁc section
of the UUT circpitry. ,

s

GFi (Guided Fault Isolation) - . . T

?‘ ul,:

o An auto;nateq baclgtracmg algonthm used to locate the
source of a failure.
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HANDSHAKING

Incorporates the use of special control hnes or control
. codes to coordinate the transfer of data between two or
more devices.

ICT (In-Circuit Test)

A test performed on one component at a time to venfy
component functionality; does not check for dynamic inter-
action between components.

IMMEDIATE MODE

The operatmg mode in which the operator interacts with
the 9100A via the Applications keypad and display. Ac-
tions specified are performed as the proper keys are
pressed.

INTERFACE POD

Translates generic mainframe commands (read, write, bus
test, etc.) into microprocessor machine code to accomplish
the desired action at the UUT.

INTERRUPT

An input to the m;croprocessor that is ectwated by an 1/O
device when 1t 1s ready to perform a functlon. :

e TORTRG TAUAY
‘Q‘INTERNAL_SY(NCHRONIZATION i

Used when'the 10 Module 1s d}e soul‘tceqf the stimulus.
"The clock edge used by the measurement device is
generated mternally by the program _g A0 TaUeS

VO (nputioutput) 7T Lt T esuo

Generally refers to external mput/output dewces (key-
board, modem, or display) and the interface. (PI;As,j}Q;QTs
 DUARTS, etc) reqmred to commumcate with the
mlcfoprocésst‘fr R

Bk F IS ‘»“J AT
/0 MODULE o .\

. Anpart of the 9100A system that can both stlmulate and
"% measure digital cxrc'mtry’mth up'to 40° separate lines.

PR T L
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N

KERNEL

The heart of a microprocessor-based system which in-
cludes the microprocessor bus, RAM, ROM.

MASK

-~/ value where each logic 1 represents a bit that is to be
: ‘acted om. :

Noosf‘

Aset of component pins on a UUT that are connected
together. v

_PIA (Parallel Perlpheral Interface)

- A popular VO interface device that has three, 8 bit 1O
. registers, or ports that can be configured as input, output,
or bi-directional.

POD SYNCHRONIZATION

- Synchronizes the response gathering hardware with an in- N
ternal pod signal called podsync. Podsync generation can
be made to depend on valid address, data, or other (pod
dependent) tnrung cycles

afe S i

RAM' (Random Access Memory)

Semi-conductor memory that can be read Ql’ jtten to .
much faster than tape of disk ‘drive memoribs.Y Thété are
two basic formig of:RuM; static and dynamic. Dynamlc
. RAM requires a penodlc refresh cycle and special circuitry
to perform, but uses considerably less S power MRbspace:
;sr-thans statxcRAM and gepgrally comes m hlgher den51ty
packages. -

X g “hes

RAs (Row Address Strobe)

Sry o A lu}e qscsd by dynamlc MM to Latclr the row address into
the RAM device.

. ")‘ f l .1(

REGISTER PO

arfori gl A ternporary storage dev1ee for holdmg data

3
LA R R

s tay yE f
4)_-_;‘}-_ ar Lc ?5

R
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RESPONSE

The measurement of a node characterized by the stlmulus
- applied.

ROM (Read Only Memory) N

Used mostly for storing programs not intended to be al-
tered. Often referred to as firmware. Some ROMSs can
only be programmed once (PROMs), but due to the need
to make software changes, reprogrammable ROMs :
(EPROMS, EEPROMS) are also avaﬂable

ROM SIGNATURE

A four digit hexadecimal number (CRC) which represents
the data stored in a specified section of ROM. The signa-
ture is obtained by shifting all the binary bits in the
specified ROM space through a special 16 bit register.

{

RUN UUT | e e
A 9100A command that causes the nlieroprocessdr in the
pod to fetch instructions from the UUT memory.

SERIAL DATA ,
Binary data transferred one b1t at a tlmei on a single line

.. or chaﬁnel o G
) SIGNATURE
| sor-*msv o i L
A key whose funcﬂdn is ﬂefermmed by software and is
) changeable _

STATUS LINE o ST R wWeR DA

A T Input Imés to the mmroprocess?r hsed fer reporting UUT
- conditions.

STIMULUS ©  ° o g grraings

£ Signals generated by itie ‘interface pod‘l‘lo module, probe
or externally such as an operator, and is used to exercise a
node in‘a predlctable anid repeatable maniier.

91004 Systems Training'~Pant Il FLANCE ~Gusionieh Stpport
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STIMULUS ROUTINE

‘A sequence of commands that begins a measurement,
provides a stimulus, then ends the measurement.

SYNCHRONOUS DATA

g Concurrent wnh m1croprocessor bus timing cycles
sua-nourme S
A set of software instructions that may be used over again
ina program

TL/1 (Test Language One)

QREREE “The programmlng language used by the 9100A to perform
tests ot a UUT :

TRI-STATE : ,
Being in a high impedence state.
UUT (Unit Under Test)
The circuit board or system being tested by the 9100A.
USERDISK

" In the 9100A, Userdisk is the highest level in the disk
structure. Userdisk can be either the hard disk (HDR or
/hdr) or the floppy disk drive (DR1 or /dr1). .

VARIABLE

Provides the means for storing and changing data values in
a program. For example, if x is the variable name, it’s" &
2t = value would be stored and then changed as follows:

x=35 !a551gn thevalue of5 tox
printx !prmtthevalueofx
x—x+3 ;hi""addBtothevalueofx(x-—S)
print x ! print the new value of x - -

VECTOR OUTPUT /O MODULE =<

A 9100A optlon thai allows tesi vectors to be applied to a
at speeds up to 25
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VIRTUAL ADDRESS R

An address that extends beyond 32 bits. Used when ad-
dressing special addresses in some pods. '’

WAIT STATE PO L BRG ERY R
This causes a delay in the microprocéssor bus cycle to give

slow devices time to be accessed, or a RAM refresh c1rcu1t
time to complete it’s refresh cycle. PN TREE

- . . +
- . l\‘ " vl 1.‘-’ \Lb‘

WINDOW P
- o~ |38 ]

An area of the programmer’s dlsplay that is reserved for
certain information. The programmer ¢an'make the wirn?
dow appear or go away by pressing the proper key, depend-
ing on whether the information is needed.
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