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Laboratory  Wrkbook

The objective of this course is to famliarize the student with the
met hods or applying the M cro-System Troubl eshooter to m croprocessor-
based systems wusing practical exanples.

During this class you will be using a 9010A with an 8080 pod on an
8080-based UUT (Unit Under Test). The UUT is a designers board made
by N ppon Electric Corporation. Using this setup and this lab you
will develop a nunber of prograns that will be of use to you on your
own systens.

This course is conprised of three (3) major sections. Section | is a
review 01 the basic operations of the 9010A At the conpletion of
this section everyone in the class will be using the same term nol o%y
and have the same understanding about the basic operations of the

9010A. In Section Il you will develop a nunber of utility programs
that will sinplify the application of the 9010A to your systens at
wor K. Section Il will teach a suggested nethod of deciding how the

M cro-System Troubl eshooter should be applied to troubleshooting
problens.  Two circuits on the WTI will be used as actual exanples on
which this nmethod will be used.

This binder and all material inside is now the property of the
student . In addition, all prograns developed in class wll be
recorded on a tape which is also yours to keep.

SECTION | - REVIEW BASIC OPERATI ONS

n " info ion
VWhat are the four nethods of inputting "KNOAMN GOOD' information into
the 9010A nenory ?

1. 3.
2. 4, (optional)

The following is provided to you as "KNOWN GOOD' information about the
8080A based UUT now attached to the 9010A.

RAM i s MEMORY MAPPED from address 8C00to 8FFF.
ROM is MEMORY MAPPED from address 0 TO T7FF.

[/Ois |/O MAPPED from address F8 to FA
with ONLY bits 3& 5 read-witable.

Now use one of the four nethods |isted above to enter the "KNOM GOOD'
informtion into the 9010A nenory.
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Built-in T
1. Place a number in the boxes below that represents in which order

each of the following tests are perfornmed when the AUTO test is
run.

| Bus Test

" RAM Short Test

__RAM Long Test

' ROM Test

" 1/0 Test

2. On the lines provided above, place a brief description of what
checks are performed for each of the built-in tests.

3. Performan AUTO TEST on the WI. Record the results of

the test
bel ow.
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Troubleshooting Functi

The TROUBLESHOOTI NG functions are probably the nost used functions of

the Mcro-System Troubl eshooter.  The next questions wll review these
operations.

1. At the conpletion of each troubleshooting command the word "K'
will be added to the display. \Wat does the "X' nean ?

2. \Wat SETUP selections are associated with the "OK" in question 1 ?

3. What troubl eshooter functions are associated with STS/CIL ?

Probe(peration

The probe is one of the nmost useful tools the troubleshooter has to
offer.  This section will review the probe operation.

1. List the four functions of the probe available to the operator and
check the appropriate box for the Valid Sync nodes that will
affect each probe function ?

Probe Valid Sync Modes
Function Free  Syncld No
Run(F) (0-E) Aff ect

2. What are the valid sync nodes, for the probe, when using the
M cro- System Troubl eshooter with an 8080 POD ?

3. Wat sync nodes are available fromthe O Scope SYNC output, when
using the M cro- System Troubl eshooter with an 8080 PCD ?

4. \Wen the SYNC nmode is FREE RUN, at what speed does the PROBE
operate ?

Page 2-3



ADVANCED M CRO- SYSTEM
TROUBLESHOOTER ~ TRAINI NG

Registers

Registers are used extensively in the programing node for storing and
transfering data.  The following questions will review the information

on

registers. It is not so inportant that yoube ableto renenber all

the details aoout the registers but that you know where to find the
i nformation.

1.

How nmany registers are available for data storage in the
Troubl eshooter ?

How are the registers identified ?

VWhat are DEDI CATED registers and how are they identified ?

VWhat are NON- DEDI CATED registers and how are they identified ?

What are GLOBAL registers and how are they identified ?

What are LOCAL registers and how are they identified ?

Where was the above information found the quickest ?

Arithnetic Functions

This next section will review the operation of the arithnetic
functions or' the Troubl eshooter.

1.

What troubl eshooter function(s) allows you to count within a
program ?

The SHIFT LEFT and SHI FT RIGHT functions will cause the binary
digits in a value to be shifted one place to the LEFT or RIGHT
each time you press the appropriate key. If you took 8FFF and
shifted it once to the RIGHT what would the result be in hex ?

If you took the answer to question 9 and shifted it LEFT one time
what would the result be ?

Wat would the result be if you took 8FF8 and ANDed it with
FOOF 2

VWhat woul d the result be if you took 8FF8 and ORed it with FOOF ?

What is the COVPLI MENT of 8FF8 ?
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Basic Programing

In this next section you will review the PROGRAMM NG operations of the
Troubl eshoot er.

1. Wat are the proper key strokes for creating a program ?

2. Wiat is the REAL limting factor on program storage capability
and what is its maximm value ?

3. Once inside a program in the PRCGRAMM NG node, what method(s)
are available to nove form one step to another ?

4. Wat  Troubl eshoot er function(s) are used for UNCONDI TI ONAL
JUWPING ?

5. What  Troubl eshoot er function(s) are used for  CONDITI ONAL
JUWPING ?

6. VWhat Troubl eshooter function can you use in a programto print
messages on a printer ?

7. Wat Troubl eshooter function can you use to wite nessages to the
display ?

8.  Wen entering a display message in the programing node, what
key(s) will delete only one character ?

Built-in Tests in a Program

As you may know, all the Built-in tests can be used inside a program
In the next part of the lab you will construct a very sinple program
tbhat will perform an AUTO TEST and then display DONE and beep the
eeper.

KEY DI SPLAY
PROGM PROGRAM
1 PROGRAM T-
ENTER PROGRAM 1 CREATED
AUTO TEST AUTO TEST
DI SPL DPY- -
D DPY-D-
> DPY- DO
IF DPY- DOM-
E DPY- DONE-
VIEW ROM DPY-DONE
ENTER DPY- DONE
PROG PROG 1 CLOSED - 10182 BYTES LEFT

Now execute program 1
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SECTION || - UTILITY PROGRAVS

Since the introduction of the M cro-System Troubl eshooter a nunber of
generic type programs, hereafter referred to as UTILITY programs, have
been devel oped by custoners.

These prograns are generic in the sense that they are usable with any
of the pods with very little, if any, nodifications. Once generated
and | oaded on tape they can be usedon any UUT.

The Probe and the Program- B0163

The PROBE is a very useful device that not only can be used to
stimulate but also to monitor any node on a WIT. When the probe is
usedtOo nonitor a node, there are three basic steps that nust be
performed to gather probe data at that node.

1. \What are the three basic steps when gathering probe information ?

1.
2.
3.
2. Howis the probe data transferred into a program ?

3. Wth the above information, make a program that:
A Cets the probe data.

B. Seperates the three pieces of probe information into
t hr ee seperate registers.

C And can be used as a subroutine  whenever  probe
information is desired.
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4, To test the program devel oped in question 3 make another program
that wll:
A Stinmulate the WT with a RAWP function.

B. Separate the probe information using the program in
question 3.

C And display the three pieces of probe data.
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| dentifying Address and Data |ines

There are times when nothing is known about a WT. no schenatic, no
program listing, nothing more than the UWT itself. True, the LEARN
feature can find the BUS connected devices, but how does that relate
éo.each IC on the UUT. i.e. what UP signal goes to the pins on the
evi ce.

Using just the Troubl eshooter and the probe, you can find out a |ot
about your UUT. One thing you mght find useful would be which pins
on a device are tied to an address line and which are tied to data
| nes.

Your next problemis to design a program that, after the probe is
placed on an unknown point:

A WIIl tell if the probe is setting on an address or data
l'ine.

B. [f it is, then identify which line.
C. [f not, then display "CAN T [|DENTIFY".
To help in developing the program answer the follow ng questions:

1. What STIMJLLUS fromthe Troubl eshooter should you use to identify
the address and data lines ?

2, VWhat piece of probe data should be used to identify the address
and data |ine when using the stimlus fromquestion | ?

3. Using the utility program for the probe, what register wll
contain the probe data for question 2 ?

4, What value will you expect to find in register — (Ans. B) when
the probe is on an address or data line ?

Use the space provided to wite your program
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Mappi ng  Devices on vour UUT

Anot her useful thing to know about an unknown UUT is what conditions
must be nmet to cause a device to be selected.

Design a program which after placing the probe on the chip select or
chip enable pin, wll:

A Use the probe utility program

B. Stinulate the UUT in such a way as to identify the
conditions which cause the chip to be selected.

C I[f found, display the condition.
D. | f not found, display "CAN T |DENTIFY".

Again, sone basic decisions have to be made about the method this
grqg(am will use. The following questions will help in these
eci si ons.

1. What usually determ nes when a device is selected ?

2. What formw |l the STIMILUS take to identify the chip select ?

3. Wich piece of probe data will help identify chip select ?

4. \Wat SYNC MODE will be used for this program ?

5. Using the probe utility program which register will be used to
identify chip select (ans. Q3 ?

6. What value will you find in register — (Ans. Q) when the probe
senses a LOW ?

Using the space below design the chip select program
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Risplav and Print Messages
Wen designing a Guided Fault Isolation (Gl) program you wl|
probably use a lot of display, or printer nessages, These nmessages
are used to guide the operator through the circuitry of the W,
telling himwhat needs to be done next.  You will find that a lot of
these nmessages are repetitive and tine consuming for the programrer.
In aadition these messages consunme a lot of nmemory space, especially
when they are repeated throughout a GFl program
For exanple take the nessage:

PLACE PROBE ON PIN 5 OF u30

True, in order to save nenory space such a nessage could be
abbreviated to:

PROBE u30 PIN 5

O sinply
PROBE U30-5

You can however, save a lot nore space by meking a subroutine that
contains the repetitive parts of the nessage and allows any variabl es
to be changed by the calling program

For your next problem design a program that will:

A Use a single register to recieve all the nessage
variables from the calling program

B. Seperate each variable from the register.

C. Display the variables in their proper place in the
message.

D. Returns to the calling program
First answer the follow ng:

1. What are the variables in the message PROBE U0 PIN 5 ?

2. \What are the maxi num val ues all owed for each variable ?

3. For each variable, how many register bits wll be required ?
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Probe Pl acenent Detector

Wien using display nessages in the Mcro-System Troubl eshooter to
Guide an operator through the UUT, it will be necessary to wait for
the operator to place the probe properly on the node. [f the program
did not stop, or wait, the programwould fly right by the nessage and
take a measurenent before the operator could even pick the probe up
off on the table.

One solution would be to follow each nessage with a STOP command.
When the operator has the probe placed onthe node, he will press the
CONTi nue key to go on. This is a perfectly viable solution to the
problem  but there is a way of conpletely automating this whole
procedure.

Your next problem is to design a program that:

A V\hden called will determ ne when the probe is placed on a
node.

B.  WII return to the calling program indicating that the
probe is placed properly or is on an open circult.

Some specific questions have to be answered before witing this
program

1. What function of the probe will be used to detect that it is
placed on a node ?

2. Using the function choosen in question 1, what will indicate that
the probe is sitting on a node ?

3. Howw Il the program detect an open node (high inpedance)?

4, What will be the SYNC mode for this program ?

5. Hogv vvir)ll the program sense that the probe is firmy in place on a
node °

6. How will this program indicate to the calling program that the
probe is on an active node, or on an open circuit?
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SECTION 111 - ACTUAL CIRCUT APPLI CATI ONS
Working Wth |1/0O Devices

When devel oping tests for devices |ike Peripheral Interface Adapters
PLA), Dual  Asynchronous Receiver/ Transmtter (DART), Uni ver sal
yCcnronous Recei ver/ Transmitter (UART) Progr ammabl e I nterrupt
Controllers (PIG, Serial Input/Qutput (SO, etc. there are sone
basic steps that you should always follow

1. Understand the internal operations of the device and what
each input and output signal does.

2. Determine how the device is used for the UUT application.

3. ldentify how the device is accessed by the nicroprocessor on
the UUT.

4. Idenltify how to stimulate the device and how to eval uate the
results.

Once you have conpleted the four steps above and manipulated the
device using the imediate node functions, its a very easy process to
put the procedure into a program that guides an operator through the
test.

Using the Troubl eshooter with different 1/0 devices requires a little
ingenuity on the part of the operator, but in nost cases the
Troubl eshooter can be of significant help in troubleshooting these
devi ces. The remainder of this LAB deals with applying the four step
technique above to actual circuits on the UUT Once you understand
the technique, you can easily apply it to other 1/0 devices that you
my run into.

In review, renenber that the built-in 1/0O test oniy works on those
devices that have read/witable bits, |ike RAM The I/Otest is also
hit selective for those addresses in which not all bits are used.

It is obvious that there are many types of 1/0 devices that do not
fall into this category. No attenpt has been made to make a test that
covers all types of 1/0 devices. Such a task would be nonstrous to
say the least. This is where the programming capability of the
Troubl eshooter comes in.

You can  customze the basic functions of the Mcro-System

Troubl eshooter into a programmed sequence that tests all portions of a
particular 1/0 device.
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Example #
For this exanple you will devise some tests for the programmable /0

that passes keyboard data on the UUT. Looking at the schematic you
wll see that this I/0 device, U30, is an 8255.

Step 1 - understand the internal operations of the device and what

each input and output signal does.

The first step in the technique is to learn the operations of the I/0O
device and how it performs its function. The nunber one source for
this inf'ormation is usually the data book on the device. Somet i nes
there are differences between chips of the sane type but of different
manuf act ure. Be sure to get the data book that is published by the
sane conpany that manufactures the device itself.

In the reference data section of this manual you will find data book
informtion on the 8255. Read this material and answer the questions
bel ow

1. How many ports are available through the 8255 ?

2. VWhat are the different nodes of operation for the 8255 ?

3. How are the various nodes set on the 8255 ?

4, What does bit7 in the control word do ?

) What function does pin 35 serve ?

6. VWhat lines are used to transfer data between the m croprocessor
and the PIA?

1. VWhich pin(s) and what logic level does it take to select the PIA?

8. Wiich pin(s) and what logic level(s) will select the port(s) of
the 8255 ?

9. Are there any other signal conditions that nust be net in order
to operate this device ? If so, what are they ?
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Step 2 - Deternmine how the device s used for the LT application.

To test U30 properly, you nust create the same configuration that is
used during nornmal UUT operations. This next section will help you
iﬂentify how the 8255 is configured for the keyboard application on
t he UUT.

Using the reference data section on the 8255 and the WT schematic,
answer the followng questions:

L What ports are used for the keyboard application ?

2. Looking at the circuit design. what gives you the clue that a
port is used as input?

3. Whi ch direction are these ports configured?

4, What gives the best clue as to what node is used on the 8255 ?

5. VWhat nmode is U0 programmed for in the UUT application ?

Step 3 -_ldentify how the device iS accesedbv the mcroprocessor on
the WI.

Using the information gleaned from the data book, as well as other
information and tools at your disposal, you can determne what it
takes to access the device.

You know fromreading the data book information what it takes to
select this device (see 4.7 of step 1. In 95% of the cases the
address is what determnes when this device is selected.

1. Wat address nust the mcroprocessor put on the address bus to
select this chip ?

In addition to selecting the device itself the mcroprocessor nust
al so select which of the ports it is comunicating with (see 4.8 of
step 1).

2. \What mcroprocessor line(s) are tied to the port select Pin(s) ?

3. Wat nmicroprocessor signals are needed to satisfy the requirements
of Step #1 question 9?
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Step 4 - ldentify howto stimiate the device and howto evaluate the
results

At this point it's time to start considering how the Mcro-System
Troubl eshooter is going to fit into the test procedure.  Knowing that
the 8255 is progranmble, you wll have to first initialize and
configure it. Not wanting to reprogramthe device you woul d best be
advised to clear it.

I. \Wat is the easiest way to clear any previous programring of the
PIA and how can it be done on the UUT ?

Now perform the steps that you have outlined in questions 1.

YWth the device cleared, it is nowtinme to start programmng the PIA
or test.

2. \What PIA control word, in hex, wll set the proper nmobde and port
direction(s) for testing the UWT keyboard (See Step 2, @B & ) ?

It becomes obvious that with the 9010A plugged into the UWTs
m croprocessor socket it wll have to configure the 8255.

3. \What signal conditions have to be met on the 8255 before the
control word will configure the PIA ?

4, What is the conplete 9010A conmand that will satisfy the
conditions of question 3?

Using the imediate node of the 9010A, configure the PIA

Wth the PIA properly configured you will want to try and sense the
keyboard back through the 8080 pod. To test out our approach to the
problem let's say that we want to test Key 0.

5. Looking at the schematic, what steps have to be taken before we
can see the expected data back through the pod ?

6. \Wat 9010A command(s) wll acconplish question 5 ?

7. What is the expected data word that will come back through the pod
if none of the keys are pressed ?

8. What is the expected data word that will come back through the pod
if the 0 key is pressed ?

9. Wat 9010A command(s) will acconplish questions 7 & 8 ?
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Now t hat you have tested your approach using the 9010A in the

i mmedi ate node,

A

design a program that wll:

Instruct the operator to reset the PIA and have the
9010A sense when it has been done.

Configure the PIA for testing keys O-7 on the keyboard.
Instruct the operator which key to press.
Test the keyboard to verify that the proper key was

pressed. If correct, test the next key. If incorrect,
report the error to the operator.
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Before clainng that the device is good, you would test the remaining
two colums of keys . For the purpose of this class however, we will

assune that you would be able to conplete the program on your own.

The previous program woul d be a COWLETE THROUGH TEST of the keyboard
circuit.  This is very nice but as in real world situations, things do

fail fromtime to tine. Considering failure to be realistic it Is now
necessary to decide what to do if the test fails.

The usual procedure is to "D VIDE AND CONQUER'. If you divide this
problem in half you would probably do so at the keyboard itself. Thi's
means you have port C as output to the keyboard and port A as input
from the keyboard. To decide which way to go first is really a toss
up. For this exanple you wll test the input side first.

Wien testing the PIA for input you can use the probe in its pul ser
mde, and by probing each port pin you can sense the changes back
through the pod.

To denonstrate, perform a read at port A and then loop on it.

L Before you can probe the port, however, what |ogic |evel should
be selected on the probe to stimulate port A?
2. I's it necessary to synchronize the probe to provide the proper
stiml us?
Now probe each input pin of port A and note the Troubleshooter
di spl ay. In the table below [ist the data read as each input |ine of
port A is pulsed by the probe.
PAO
PAL
PA2
PA3
PA4
PAS
PA6
PAT
Now that you have checked the 8255 for input, you need a check for
port C, which is programmed for output. There a number of ways to
check for output using the probe. Each of the three functions of the
probe will test the port for output very nicely. However, for this

next exanple, you will use the probes signature function on port C
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To test wusing signatures, you have to know what the signature is for a
good data |ine. Assuming that the 8255 passes input data directly to
the output the signatures should be the sane.

MAKE SURE PULSER IS OFF

3. Using the RAMP function for a stinulus, what is the proper
signatures for the followng data |ines:

INPUT QUTPUT

0 98EC PCO
PCL
PC2

-—

o o v o

[w)

PC4

PC5
PC6

PC7

O o o
~N oy Fow N

This sane technique can be use for all output ports.

4. |If you use the same stinulus should the signatures be different
for each output port ? (For exanple is PA0 different than PBO or
PQ0)

Anot her way of checking the ports would be to use a junper that feeds
one port into another port. Make one port output the other input.
Then have the Troubl eshooter wite data to the appropriate port and
read the same data from the other.

If the lines fromthe PIA go to an edge connector or jack then a
special junper plug could be constructed for testing. In the case of
our UUT we have the I/Olines go through a buffer and off of the board
through a plug.  The buffers, however, are not installed so we can not
use a special plug.

Anot her way of getting the ports tied back to back is through a 40 pin
clothes pin adapter. You are provided one of these adapters already
wired in the accessory kit next to your 9010A.  Using the clothes pin
adapter provided, slip the adapter over the 8%5with the TALL pins on
the RIGHT. This ties ports A and B together.

5. Wat is the control word, in HEX that programs port A for node 0
output, port B for mode O input and port C as input ?

Configure the PIA using the control word in question 5 and then send
data out port A and read it back through port B.
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Up to this point you have been working with the 8255 in node 0. This
next section will demonstrate some techniques to use for node 7.

6. What is the significant difference between Mde 0 and Mde 1
operation ?

7. What control word will make port A input and port B output in
Mode 1 ?

8. Can port C be used while ports A and B are in node 1 ?
[f so how ?

9. What are the pin nunmbers and |abels for the handshake lines for
both the input and output ports?

10. How can you use the Troubl eshooter to pass data in and out of
these ports when handshaking is necessary ?

Using the clothes pin adapter, test the 8255 in node 1 by configuring
the device as port A input and port B output. Wite data to port B,
pass the data to port A by using the answer from question 12 then read
port A

In the space provided |ist the necessary immediate node conmmands of
the Troubl eshooter that wll test the 8255 in node L Be sure to
Reset the UUT before testing begins.
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Example #2

This |ast exanple of working with I/O devices is a bhit different than
the first.  There may be occasions when it woul d be desirable to test
circuitry beyond the 1/0 device. Wen testing conponents off the bus,
the difficulty lies with howto get the stinulus to the device. The
trick is "how does the mcroprocessor get the information there?" The
probl em becomes twof ol d because you not only have to understand the
/0O device that nust be "witten” through but also determne the best
means of stinulating the device under test.

Now devel op a test that will conpletely test the operation of Us2B in
the Tape Interface section of the UUT.

Step | - Understand the internal operations of the device and what
P each input and output signal does.

1. Looking at the Function Table provided in the Reference Section
for the 74LS74, list the conditions that nust be met to make the
Q output high?
D
CR
PRE
CLR

2. Are any of these inputs set by the design of the UUT? __ If
so, Which [lines?

3. Is it possible to change the configuration of Us2B through
program control ?

Step 2 - Deternmine howthe devi‘ce'is used for the UT application
1. Wat is the application of U52B?

Step 3 - Lldentify how the device is accessed hv the microprocessar on

the WT,

Wth the information that we have obtained up to this point we can now
make the determnation as to how the m croprocessor accesses U52B.

L. How does the m croprocessor gain access to the flip-flop?

2. Determne the configuration that U30 nmust be in to test U52B.

3. Wat is the control word, in hex, that will configure U30
properly ?
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Step 4 - Identify howto stimuate the device and how to evaluate the
results,

L

6.

What 90LOA stimulus could be used to satisfy the D input
requirements?

What 9010A stinulus could be used to satisfy the clock input?

Once the stimulus has been determined for the clock, what fornat
should that statenment take to leave the clock LOWN when the

stimilus is conplete?

VWhat piece of probe data could be used to determne if b2B is
operating properly?

VWiat is the conplete 90L0A command that will configure U30 for
this test ?

What address(s) will be needed to test Us2B?

Now with all of the information gathered, design a programthat wll
test U52B by:

A Configure U30 properly.

B. Have the operator place the probe on the Q output using
the following utility prograns:

1 display
2. probe placenent detector

C. Have the program stinulate U2B so that a predeterm ned
count will be collected by the probe.

D. If the count is incorrect, have the 9010A display the
results.
E I f the count is correct, then display OK
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USING RUN UUT

TRAINI NG

Not all devices can be tested using the functions of the M cro-System

Troubl eshoot er .

|f absolute timng in a test is necessary, a program

witten in mcroprocessor code can be witten and downl oaded into UUT

RAM and then exercised with RUN UUT.

Listed below is an exanple of an assenbled 8080A/ 8085A mi croprocessor
program for the TK-80 board.

8CA0 21 40 8C LXI H8CAMH
8CC8 3650 WI M50
8CC 31 00 8D LXI SP, 8DOCH
8CC8 3E 01 Wil A 01
8COA 21 F8 8F LXI H 8FF8H
8COD 17 MV MA
8COE 2C INCR L

8 COF G O 8C JNZ 8COH
8C12 F5 PUSH PSW
8Cl13 21 40 8C LXI H 8CACH
8C16 7E MV AM
8CL7 3D DCR A

8Cl18 CA 2A 8C JZ 8C2AH

8C1B 1 MV M A
8CLC 01 FF OF  LXI B, OFFFH
8CLF 0B DCX B
8C20 79 MV AC
8C21 BO CRA B
8C22 @ 1IF 8C JNZ 8QFH
8C25 F1 PCP PSW
8C26 07 RLC

8C27 G CA8C JW BCA
8C2A 3E o1 WI A 01H
8C2C D3 FA QUT FAH
8C2E 76 HLT

Using the above information a 9010A program can be witten that wll
| oad this programinto the UWT's RAM space starting at 8CQ0.

WRITE @8C0 = 21
WRITE @ REGF INC =
WRI TE @ REGF |
VWRI TE @ REGF |
VWRI TE @ REGF |
VWRI TE @ REGF |
WRITE @ REGF IN
VWRI TE @ REGF |
WRI TE @ REGF |
WRITE @ REGF INC
W TE @ REGF |
WTE @ REG- INC
NC

%%?%%%%

NC
WRITE @ rec | NC
WRITE @ REGF |

VWRI TE @ REGF I NC
VWRI TE @ REGF | NC
WRI TE @ REGF | NC
VWRI TE @ REGF I NC
WTE @ REGF INC
WRITE @ reer | NC
WRI TE @ REGF I NC
WRI TE @REGF INC = 8C
W TE @ ReGF INC = T7E
WRITE @ REGF INC = 3D
WRITE @ res INC = CA

VWRITE @ REGF INC = 2A
W TE @ REGF Inc
WTE @ REGF |
WRITE @ REGF |
WRI TE @ REGF
VR TE

38
5585008500
BI= TR IS

WRITE @ REGF |
VWRI TE @ REGF |
WRITE @ R | N
W TE @ Rrecr |
WRITE @ REGF |
VWRI TE @ REGF |
VWRI TE @ REGF |
VWRI TE @ REGF I NC
WRITE @ REGF INC

5856

3
I'_I'il
®
M
)
z56 5 5
L TP TR T TR T L L P TR TR TR TR TR
IR Mzl T3WR

~
o
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After this program is loaded into RAM  Yyou start the program by
pressing RUN WT @ 8CX0 and, in this case, the TK-80 LED segnents will
light in succession. This program was designed for illustration only
and is of no practical value.

Wien you do run into a test that needs to be done at "real real" speed

then you will need a way of determning when a microprocessor test
program has finished. There are a nunber of ways to do this.

Once the 9010A is told to RUN UUT the POD cuts off communications with
the  Troubl eshooter. As long as a program that is running in the
Throubl eshooter does not require action by the PCD it will stay in RUN
UUT. So, one nethod of terminating RUN UUT after a microprocessor has
finished running, is to have the Troubl eshooter go through a tine
delay program  that runs just a [little bit ~longer than the
M Croprocessor — program runs.

Anot her method is to find a part of the UUT circuit that is not used
by the microprocessor test program e.g. an unused chip select line or
an output port Iline. You w Il design the mcroprocessor programto
put a specific level, high or low, on this unused |ine when the
program has finished running. The program listed above does this very
thing. O the last five instructions 3E 1, D3 and FA cause the
m croprocessor to send a 1out the port |abeled FA  This raises bit 0
to a high when the programis done. By having the Probe synchronized
to FREE RUN and continually nonitoring bit O for a highit will cause
the program to junp out when a high is sensed.

If a mcroprocessor test program has results that need to be tested
for the proper values, then the test program will have to |oad the
results of the test into another RAM | ocation which, Wwhen the
Troubl eshooter determnes that the RUN UUT program has finished, the
Troubl eshooter will read and nake decisions based on that data.
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