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 Manual Exercises - - - 7 o v

1. Test the following chips on the UUT in manual by makmg local pammctcr changes until they aIl
pass consistently. Once you have a passing test, try to "tighten up" the test by reducing the R
number (or amount) of changes to the minimum that will still allow a consistently passirig-test. Lk

U36 - (7404) combinatorial . : - Co. _

U37 - (74244) combinatorial S . . : _
U57 - (41256) programmable - ' T R
DEMO3 - (PAL22V10) synchronous e e | -

-~ 2. Look through the rest of this worksheet before pr"oz"eedmg-: t0 Sfamiliarize .
. yourself with what is available. Then, as necessary, refer back to the explanations and .
diagrams for help in selecting parameters for change, and understandmg the1r purpose

3. Below is hsted the proper order for conductmg this exercise. S

STEP 1 - Enter Develop mode ' -
STEP 2 - Load the on-board Library data for the DUT
STEP 3 - Change test parameters until the optimum test is determined
STEP 4 - Note changes made and Store the parameters for that board locauon
(Repeat steps 2 - 4 for each of the four test chips) f e

STEP 5 - Store the whole test Sequence developed so far -
STEP 6 - Test the validity of the new Sequence by trying it on the demo UUT
STEP 7 - View the file containing the parameter changes '

g .
- 4, To assist you in selecting the appropriate parameters to ad_]ust, cons1dcr that all devices fall i mto
+ - three general catagories, as described below. L ‘ -

PN

S

Combmatorlal

----

They have no internal memory, but may have tristate output pins (e g NAND gate, Bus o i
Driver). _ , )

Common parameter adjustments include: "FMASK, 'Ihreshold, Ignore

Synchronous

- T

Dewccs with internal memory whose state is brought to an output pin or can be definitely
inferred. They always have a clock input lme (e.g. up/down counter, J-K th Flop).

Common parameter adjustments mclude FMASK, Sync Time, Rcset -
Programmable T :

Devices which require data to be written into them before outputs are vahd (c g. UART,

'RAM). ..

Common parameter adjustments include: Sync Tine, Triggér, Offset

N
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S woan e BXercise Steps , qE R

M
W ve kw2

Step 1 Do 3 your testing in thé DEVELOP MODE by entering the keystrokes below.AYou will
find that this mode, once past the first few screens, looks and acts like manual mode. Refer to the

prompter sheét and follow the ﬂow chan for developmg a new sequence. BRSO T b
R . J‘ L ":-'- > .
RS 40 Rt o ACTION TSR

- <F3,?‘, - selects Develop | :
ETEE LIS T WO B 4L . selects New Sequence NG YA 1:

hgmnn® 2o .
(Typeinafile namtie for this iew sequence, such as TEST)

I DO .'!"*':‘ ;[r‘j ,1,. KRR “alanty ‘fl i .
<F5>./70 7 O selects system memory for storage - mstcag) 91! th: carmdge ;
<ENTER> " enters the selected name and storage location
Step 2 Loa.d the on-board Iibra.ry data for the first chip. fee
,ﬂ” n i r.,x Yy . <i >
KEY ACTI()N '
no o, T por e « 22>
<F1> selects Manual
7#04 <EN'I'ER> S calls the library data for the first chip, 7404 (or J36) -,
Step 3" ‘Change test paraméters until the";opt_imum test is determined. "
. : L&Y
KEY ACTION
| ' - n o <l
| _ <F1> S o SeloCS Local’ i
| Lo S e T23T
| The ; screen should now look faniﬂxar Adjusq gbe parameters for the first chip until you are satisfied
W].thithem“f R :‘3’ . .)f.":"'"f‘ i B
S - b AT
Note thc changes to thc dcfault paJrametcrs that you found necessary for each ch1p bclow
R e =3 Wi 70T sagnrd beol o Loty
a. 7404 (U36)- S e
o R & LS <Ued>
¥ SR Ao L2
NS TANC : YA S
b. 74244 (U37) -
AT - '. * - ‘J.- ) ,f T: C‘!~‘ ;:
¢, 41256 (U57) : - T
d PAL22V10 (DEMOS) b
T _ o
(chcc:k sim= e w)- = . =
T Yq 912
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. Step 4 Enter the following keystrokes to store the data as the first test in a new sequence.

‘KEY ACTION L EGe e we
1S i -1‘;‘ A R T N
<ESC><ESC> returns up two menus - . . SULOTITI X0 0 s
<F3> - selects define location, (defn ] loc) SRS
U36 <ENTER> names the test you developed for the 7404 as.the parameters
for testing location U36

Repeat Steps 2 - 4 of the procedure for each of the‘-‘ch'lps until all four have ‘l:;éér‘t,'tested and
stored as "named locations."”

B B M-l { .
- i IR h U1 S il L 3?‘ .

Step 5 When you have stored the last location end thc dcvelopment of this sequence and
prepare thie fil¢§ related to it. s A
KEY ACTION st . o
. l - ).*A R o --.)JJ - . o
<F4> selects END, }vhlch storcs the named locations you'
developed, aiid compiles the new test sequence
<ESC> exits the Develop mode back to the main menu

Step 6 " Test your newly developed sequence by run;ung itin sequence mod¢ bri fi‘té‘ demo
UUT

g e gy BRI A
. KEY ACTION ., .
b T"x . \i _ ; iy
<F2> selects Sequencc _
<F1> ' selects the option to run a sequence L
ot TEST identifies the sequence to be run, (or type in the name you
AL Loy L selected if itwils not TEST) ™% v . iy _
<F5> indicates that it is in system memory, not thc cartndgc
<ENTER> starts the selected scquencc _ ,
NI 5L 41 I “oim o L

:' . ¥,

(Proceed through your test like normal to ensure that it works Then connnuc as follows )

T " adT r e —— e — — _—

<ESC> exits the run sequence mode
- <F5> acknowledges that you are deliberately quitting the mode
<ESC> exits Sequence back to the main menu___
EA S, —— e —— - — v\ ) .-., -
- Step-7-View the location file (LOC) that you created. . -+  —— == -
== KEY —- ACTION —. o= w7 ', 1T
R S E selects Developmode - e
<F1> selects Files R T )
P> selects Edit- o o R
TEST identifies the file to bc edlted (or type in the name you
T selected if it was not TEST) = = == == -

. Step 7 (Conunued)

¢ :
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KEY

L 7 L T

<F3>
<F3>
<F5>
<ENTER>
dre Lo b e iy

ACTION
selects Type of file J;} ;
selects location file (.LOC) for editing

identifies this file as residing in System memory (:SYST)

entets the above information

Cursor- dowm thmugh the: mformanon that was stored as specific parameter changes fop ttgq board
locations listedz:They should:match the notes that you made on each in STEP 4. thnldone,

enter the following.

<ESC>
<ESC>
! <ESC>'

w:-,-J £ ".r,:"'

S

t R wa‘-ﬁ Ny
C I S S - .
R ISV L PR ¢ S &y
g - <4
p . L8 - s
< N ' ’ Ny
I 5

C a2 w0 SVED Y,
o e S
.c

Wy
TOoeLtz- I L n
FINNSTiy o T

. r oy
(Y.
bl
»
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quits Edit mode without saving
returns to the Develop mode menu
returns to the main menu o
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DEVICE LEVEL

The following is excerpted from the Operator Manual,' section 2.7, Tcéting Appﬁcaﬁoﬁs, and
explains the use of each adjustment. C S

o Adinsmen : . %

When a device drives a high fanout or capacitive load, thé signal rise time will be cﬁ&enciéd.
Increasihg the FMASK setting will compensate for this. Loading is normally within. 50nseciof-the
response-time for a device. If a greater FMASK is necessary, the usershould investigate othen:"
causes. R O & 10

Eloating Inputs o s
Inputs floating or connected to a tristate source will cause an apparent fault when the Siéﬁals are
floating at an indeterminate level between 1 and 0. The DUT and Interface Buffer may see logic 1
at different levels. The best solution is to enable an external gate on a control signal that is active

when device inputs are valid.

Note: Adjustments to threshold that may appear to solve the problem are probably not universal.
Problems reappear on other boards because different devices have different characteristic
thresholds.

Noise

To ignore noise and ringing on the inputs of a device, Threshold may have to be increased.
Moving GND lead of the Interface Buffer close to DUT may also assist. Power supply spikes
from the AC line input are a particularly difficult form of noise to ignore.

Race

When the inputs to a sequential device (e.g. clock and data) are within a few nanoseconds, the
slight skew of the System may cause the RD to clock in wrong data. If this is the cause of
problems, you will generally observe failures on all output pins. Try to move Threshold up and
down to separate signal edges.

Asynchronous Inputs

An external interrupt or any asynchronous signal acquired by latching with a synchronous board
clock may exhibit a race problem if the edges are very close. The latching device in this case is not
testable with DRC.,

Bus Contention

This occurs when more than one device is enabled on a tristate bus at the same time. Bus drivers
such as 74244, 74245 may exhibit this problem. The solution is to gate comparison testing from a
signal which indicates valid data. Most microprocessor designs provide this signal on the bus
controller chip.

22 Mar 89 v B




PIN DEFE (#, L Status)

H and L status checks are performed with 10K pullup/pulldown resistors in the Interface Buffer.
Pullups are present by default to bring unused input pins to a definite state. For an L status check,
the pullup is present; for an H status check, a pulldown resistor is switched in.

PIN DEE (F Status)

Use to monitor ungated periodic clock signals.

A Reset is issued with each pin frequency check.

BIN_DEF (IGN/COMP)

When a single pin on a device requires a large FMASK, that pin should be ignored while the
device is tested a second time with a lower FMASK on the rest of the device.

RESET

Occasionally, a simple Reset fails to duplicate power down reset. Testing can still proceed, except
for the few devices with uninitialized registers.

Very rarely, multiple Reset pulses cause such problems as blowing a fuse. The extra pulses used

for synchronization may be disabled with the command SYNC_RESET_OFF in the .LOC file of
the Sequence. Alternatively, Trigger may be used instead of Reset.

Use of a negative Offset to wait for initialization on a device can be useful in trying to understand

the operation of a good board. On a bad board, however, it is susceptible to false failures. Trigger

is a more effective initialization parameter in this case.

Use of a positive Offset is recommended for those devices that generate a board's reset so that
DRC testing is done during the Reset pulse.

TATE

The state screen shows the pin activity during test and can be a good qualitative indicator of how
active a device was.

THRESHOLD

It is recommended to keep Threshold constant and vary FMASK and Gate to make devices pass
during Sequence Creation.

Threshold sensitive circuits are subject to board-to-board variations.

On a signal with a long rise time, lowering Threshold can permit a lower FMASK setting and thus

a closer comparison on other pins of a device that should not be compared using a larger value for
the FMASK.

22 Mar 89 ' 8
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1736 - (7404) combinatovial -

U37 - (74244) combinatorial -

UST - (41156) programmableo -

Should puss with & egative Rewct Offsct of as litdo as -}, all other scttings at default. Ah ly, noeds i d Froask nd probably & ¢ Threshald. E
dolxult settings. Test 2 is with the slow pin iesind, all settings such that the slow pin wil! pase o0 8 normal board

ge the wse of two kests hero, Test 1 i with the slow pin Tgnored, all else at
but not nocded here.

Needs Gate signal, The best test is with Gate st on the EXT sigral (On the Demo ULTT, EXT is & combination of forr sigrale: YO ar Memary, Read or Wrim - High i active). Al good to add & g requirement on tha chip enable signals,
Bowart - bocauye an incyeased Frask will hide times that the bus is tri-stated daring the power-up scif 1est, increase the TTIME sciting to sevorsl seconds. A long enough TTIMB and no Gate sciting will show that there ar times when this
compontnt i not driving the bus and a compare will fail, but only becaust of e irvalid st

Must insure that both RD and DUT contain the same data. Boit wiy is to 204 & Trigger for s complethd write 10 the last location in the RAM. Altomaily you can use & pegative Resct Offact to allow time for the same to have occured, but if the
bourd is desd or mulfancrioning you will nol know that the proper wriks movee ocetrod, end invalid St results will bo displayed. To enable » proper Trigger « Word ons - set all address lines to high (logic 1), and wrik cnable to low (logic 0).
Woard two - 3t writn cnablo 1o high (logic 1).

your leat giving prssing results with almost any et parsmeters st all. Thus, to verify that your test is valid by ing your st al
than the other eight chips, though all nine RAM chips in the tow use exactly the same tost.

Boware - the power-up self st in the ROM reads and writes to RAM as purt of it's testing. Afer the first tirmo the est is run on any one chip, the contents of the RD snd DUT will bo the same at the beginning of the rext wst. This will residt in
y

US7 and sny other chip i the bank. U57 is the Parity chip and should have different contents

DEMO3 - (PAL22V10) synchronous - Needs & Chockrum calculated and entered in the RD-Test menu, then ouly necds sdequin Synchronization time - arually 3000 s encugh. Retnember, too much sync timo is ok, The wst will start w soon as sync is achicved.
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Student lhforrnation Form

Student Information Form

Please print clearly

Date:

Name (as you would like it spelled on your Training Certificate):

first middie iast
. Title:

Technical Background

Voce. Tech. School:

grad. date
Military Tech. Schools:

date(s)

aate(s)

date(s)

College:

aate(s)

date(s)

Degrees Earned:

date

date

Student Information Form FLUKE® Customer Support Services L)



Employment

- Company Name: __
Your Mailing Address:

- street I ' mjs

cily "~ state ~2p

c(wabwdg"“'t”@ekp]wmvm %Wv*m G .

b g AT Y e Sl

Name the individual i in your organization to whom ad-
ditional course offenngs, data sheets, and schedules

can be sent: : .-n-‘;'fii'--*-
Name:
Title: _ _
Mailing Address: - =
street " - B R
Tocy T Tsate AP

| . i

| areacode —  lelephonie No. | ‘ et e
- : phone {

|

\

If you have had prior experience with the equipment or _
systems, (or similar equipment and systems) pertaining"

to this. training course, please list and indicate . helow

your level . of 1nvolvement by circling the appropnatc

activities:

- ll\'i y

Programmed Mamtamed Operlated'

_ Programmed Maintained: . Operated

Programmed Maintained Operated

Programmed Maintained Operated

Have you had any prior experience with other FLUKE
products? - If so, please list the particular products
below:

12 FLIJI(Ea Citstomer Suppon Services Student Information Form




Course Critique \

: . Clhad ghoa
It is requested that you complete this form and return it¥<*97 '
to the instructor after the completion of the training
course.

Course Title: S i

Date of Completion: e

Instructor’s Name: R AT nﬂi?f Ry
Lt
Please answer the following questions to the:best ofi bisi: o1 o
your ability. The answers you give will be used in im-/i oo gaio iy o
proving the course in the future so that FLUKE can
continue to provide what you, our valued customer,
needs. Please answer each question as completely and "

ot
: resf:%‘-‘ RFE L T

as specifically as possible, and provide a rating from 1’ .
(for poor) to 10 (for excellent). o : -

1. How close did the training come to meeting your

expectations of the course? e T s *’”“U* »1'1.2;7 s
Cuonr o f; T
R

sl e s ey e T maes,

Rating: _—— -

Course Critique FLUKEe Custonter Support Servfees’ n,:-:; ISP



Csagrse qriﬂqa'e»

Tt e L o At i 8 Mmoot i me L e me b e m e - e im———

2.-How well did the training you received meet the
learning objectives as stated in the training mate-
rials?

_Rating:

3. How helpful were the workbooks and manuals pro-
vided to you in supporting the learning objec-
-'tives?

7 = Rannrg: il
4: How.appropriate were the training aids (overheads, -
. UUT, equipment, etc.) in support of the learning

.objectives? e S
‘Rating:
" 5. How prepared was the instructor to-present this
course?
Rating:
12, - FLUKESe Customer Suppor Services

Course Critique




— CHIFSEATNAY

6. How would you evaluate the instructor’s presenta-

tion style?

7. How well do you feel this course will help you in. Lol
performing your job more effectively? LAt oo

8. Have you had previous experience with the situa-~.

Nater ' ' S

|’
tions or equipment covered in this course?- If 50,

in what capacity and with what equipment? v oy

x 2'{(!. [Py iy :3.”: L

Rating: - T -
BT —— e e
i !
ity
i - '.,
- - - -
Rating: . e e i m iz
o o e e—— e e

- e

DR 318 af - T A

9. Do you have any suggestions for the improvement~ =
of the training course that you have not pre-

viously mentioned in the critique? R

Your candid, well-thought-out

appreciated.

Thank you.

Course Critique

comments are greatly -

SR IHESHicdl RINTRENIVIV IR

s e [ A, — L —r -
s e e - e g m ey r owm B A femiime =t

T JEI
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Introduction and Basic Concepis

Section 1
Introduction and Basic Concepts

The FLUKE 900 Dynamic Troubleshooter was designed for
a repair center environment that has a variety of board
types, varying levels of documentation and a range of
technical skills. It can be configured relatively quickly to
achieve a high level of fault diagnostic accuracy with, or
even without, schematics.

900 Dynamic Troubleshooting FLLUIKE Customer Support Services 11
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The FLUKE 900 is used where
you now use an oscilloscope

" |loutputs

Board Under Test

Interface Buffer

S

DIFTEST Circuit

Tester Main Unit

Test
Result

Comparison -
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FLUKE 900 is Used Where You Now Use
an Oscilloscope

The basis of the method is to use, as the diagnostic
stimulus, the functional go/no-go test that confirms a
board is failing. In other words, testing is done in a hot
mockup, a system, a standalone micro-based board, or
stimulated through a microprocessor emulator pod.

Dynamic Reference
Comparison Principle (DRC)

The FLUKE 900 monitors activity without affecting the
board under test. While it can isolate faulty devices in
their circuit, it does not artificially backdrive devices
like other in-circuit testers. Instead, signals are ex-
tracted from a suspect IC device with a clip and applied
to the input pins of a known good Reference Device
(RD) residing in a ZIF (Zero Insertion Force) socket.
The two devices are operated in parallel and the output

signals of the Device Under Test (DUT) are compared

to the RD.

900 Dynamic Troubleshooting FLUKEe Customer Support Services 13
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il | Performance Envelope (PE)
Programmable
Threshokd
Time (nsec)
Voits 4
Threshold
RD
Time {nsec) >

PE > Apparent Fault

FLUKE 900
performs three types of test:

e Dynamic Reference Comparison
Test

e Signal Conditions Test
e Out-of-Circuit Device Test
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L )

Performance Envelope (PE)

The PE establishes a time and voltage template for the
DUT waveforms. It is programmable within 10 ns time
resolution (Fault Mask parameter) and 100 mv voltage
resolution (Threshold parameter). This is used to mask
out the apparent fault due to normal loading on the
DUT. Any pin whose signal exceeds the PE will show a
failing test resulit.

FLUKE 900 Performs Three Types of Test

1. Dynamic Reference Comparison Test

o Real time functional comparison on digital devices up
to 28 pins.

& All you need Is a good Reference Device to be able to
test the same IC on a circuit board.

2. Signal Conditions Test

& Measure frequency, logic status, trigger state (ke a
logic analyzer).

& Permits you to verify presence of critical signals (i.e.
clocks, chip selects, etc.) which can shorten board
diagnosis.

3. Out-of-Circuit Device Test

e Verifies the functional performance of Reference
Devices from a pattern in the system library.

¢ Full dynamic prescreening of the device in the ziIF
socket can be done by clipping on a good functioning
device on a board.

¢ ldentify mode matches a generic number to an
unknown device.

900 Dynamic Troubleshooting FLUKE e Customer Support Services 1-5 -
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Testing is defined by Perfor-
mance Envelope Parameters

Hitting the TEST button results
in the following actions:

e RD Check

e Clip Check

¢ [nitialization

e Synchronization
e Status Reporting

1-6 FLUKEe Customer Support Services 900 Dynamic Troubleshooting




introduction and Basic Concepts

Testing is Defined by Parameters

Parameters such as device size, Performance Envelope
(Threshold, fault mask), functional type and others,
have defined default values that are good for most
devices. With the correct parameters set up, you clip
onto a suspect device, insert an RD in the ZIF socket,
press the test button and read the result. The FLUKE 900
has performed the following steps:

® Verified that the RD is indeed functioning property
® Verified that the clip is positioned correctly

® Ensured, if necessary, that the proper board activity has
initialized the DUT

@ Ensured that the RD and DUT are in synchronism
before a valid comparison is possible-ldentified any
signal exceeding the expected PE

¢ Provided status information about DUT pins, including
. levels,whether signals were active aggl their frequencies.

900 Dynamic Troubleshooting FLUKE 2 Customer Support Services 1.7
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Programming from a Good Board

As with most types of ATE equipment, programming
setup of the FLUKE 900 is done by “learning” a good
board. This is a simple matter of testing all devices to
determine the few parameters that must be changed
from default values to allow all devices to pass. This
now becomes a guided clip troubleshooting procedure
stored as a Sequence in a removable memory cartridge.
A typical board of 100 ICs will take four to six hours to
sequence.

Testing with a Preprogrammed Sequence

A sequence can make an inexperienced test person
productive, but it is also intended to complement the
skill of any technician. An experienced user’s judge-
ment and intuition about a failing board may direct him
to a particular area. He can choose to test those few
ICs. Either a fault will be located, or we will know
where the fault is not, and be directed elsewhere by ac-
tivity results. (Note: The FLUKE %00 automatically keeps
track of devices not yet tested to help narrow down the
fault isolation.).

900 Dynamic Troubleshooting FLLUKEe Customer Support Services 1-9
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*

Paperless Documentation

e IC Parameters

e Clipping Order

¢ Comments

o Results

e Devices not yet tested
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Paperless Documentation

The FLUKE 900 automatically keeps track of things when
testing with a sequence such as:
® the parameters for each IC and its in-circuit application
¢ a quided clipping order for the operator

e troubleshoocting comments entered previously by a
skilled technician to assist less experienced ones

® test results and operator actions

® devices not yet tested to help narrow down the fault
isolation

900 Dynamic Troubleshooting FLUKE» Customer Support Services 1-11
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Hands-On Exercise
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Hands-On Exercise Using the Demo UUT

Let us proceed to test a combinatorial device (a 7400
NAND gate) on the Demo UUT.

The Demo UUT and FLUKE 900 should be already
prepared to begin this exercise. If they are, proceed to
Step 1. If not, set up the 900 and kit as follows:

Connect the two ground (G) patch leads to the GND
post on the Demo UUT. Two ground leads connected to
different ground points on a test board will improve
noise immunity where this is a problem.

Connect the Reset lead from Interface Buffer to Demo
UUT post. Vce is not connected here since we will
generate a SV reset pulse internally in the FLUKE 900.
Optionally, we could have used Vecc or another on-
board voltage to drive the reset to a level required on
the board.

Plug the 16 pin test clip into the Interface Buffer.

Step 1

eI from the main screen level.

Press

Follow the instruction on the command line of the dis-
play and enter a device. Try typing (7](4](0) (0] (ENTER).

The screen should look like the one on the facing page.

900 Dynamic Troubleshooting FLUKE Customer Support Serwvices I-13
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This combinatorial device is a quadruple 2 input NAND
gate. It was recognized by the standard library in the
tester and default parameter values displayed. Without
clipping on anything, press the button.

Notice how the test will not proceed until a functioning
7400 is properly inserted in the ZIF socket. The RD test
is a truth table of test vectors for the Reference Device.
For ROMs, a checksum is calculated based on a partial
reading of the device. For PALs, a checksum is calcu-
lated based on a standard stimulus word to the input
pins. RD test gives a high assurance that the Reference
Device is functioning correctly.

Take a 7400 from the RD tray, put it into the ZIF socket
and clamp the lever into place.

Let’s try a test now, without clipping, and observe the
clip check pretest results.

Now attach the clip to U14 on the Demo UUT, and after
making sure pin 1 on the clip matches pin 1 on the
chip, press If this did not Ffi=*, make sure you
are firmly clipped on the DUT.,

Now, for the purpose of this exercise reverse the clip so
pin 14 contacts pin 1 on the device. Press and
observe the result.

Reorient the clip properly and test again. After your
second FHAS'S, examine the result in more detail by
pressing . This graphic depiction appears
automatically with a failure; to see this FFH=% screen
the softkey must be pressed.

The FFZS you see should appear similar to the facing
frame.

900 Dynamic Troubleshooting FLUKE e Customer Support Services
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.

ESC (Fi) (F2 ) (¥8 ] [(F4 ) [(F5 ) ETC

Results Screen Hierarchy

[ stae ] [ Eor ]
[ pnget | [ savepin | [ end |
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Cursor control keys move the pointer from pin to pin
and the reverse video line displays the comparison
result followed by three lines of additional information

(if enabled under IEETTIGETN).

® an expected activity: high, low, active or specific
frequency

® an actual activity: observed levels or value

o Jevel observed precisely as the test ended.

Step 2

Now press then . We will
change the programmable voltage-one threshold of our
Device Under Test from the default 2000 mV to 3200

mV. Press (3)(2])(0)(0)(ENTER } Then press

After a FAIL result, the facing graphic screen is auto-
matically displayed. (Your result may differ slightly.)

Notice that there are two softkeys with the results
screens: IEREETA-IN and IESSNM These show a pic-
ture of the activity seen during the test and state at end
of test for all pins. The time-to-fault is also shown on
the EoT screen.

screen hierarchy is shown on the

facing frame.

Before proceeding, answer the following questions
regarding the Hands-On exercise just completed:

1. Why did raising the threshold result ina FAIL?
2. Why is the RD Test important?

3. How did the Clip Check determine that you re-
versed the clip?

4. How does the Results screen help isolate a problem?

900 Dynarnic Troubleshooting FLUKEe Customer Support Services
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Questions

The following exercises will review and add to the basic
concepts of the FLUKE 900 we have just covered in this
section. :

1. Recall that the principal of Dynamic Reference
Comparison is to place a known good Reference
Device (RD) in the same state as a suspect device
(DUT) ensuring synchronism and initialization,
and then proceeding to compare the output
response of both devices to the same stimulus,
Keeping in mind that this requires a functioning
board that is failing, which of the following test
setup(s) are not appropriate for Dynamic Refer-
ence Comparison fault isolation?

a. An operating multiboard product with extender
~ cards.

b. A go/no go functional tester driving a board
through its card edge.

¢. A microprocessor-based board with an emulator
pod testing through the CPU socket.

d. A PC option card without a CPU and no mother-
board to plug into.

e. A single board system with a ROM-based selftest.

2. The FLUKE %00 is a tool to troubleshoot digital
devices up to 28 pins in size, operating on the
board at speeds up to 20 MHz. It captures faults
that exceed a defined Performance Envelope by 10
ns and measures frequency on any device pin to 25
MHz. A good indicator of how effective the FLUKE
900 will be on a given circuit board is to see what
percentage of the devices fall within the tester’s
specifications. This is known as coverage. Classify
each of the following boards as having high,
medium or low coverage:

a. Small board with a 120-pin gate array, two 40-pin
LsI devices and a small amount of SSI/MSI logic.

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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b. A board with half analog devices and half digital
devices having less than 28 pins running at 10
MHz.

¢. A board with a 40 MHz clock signal used on one
quarter of the devices, then counted down to 10
MHz for use on the remaining devices. All
devices have 28 pins or less.

d. A digital bus-based board with a 20 MHz crystal,
three 40 pin LSI’s, 20 other devices having 28
pins or less.

3. Recall that a sequence is created by learning the
profile of a good board and storing a troubleshoot-
ing procedure in a cartridge for future use. The
three major modes of operation are described
below. Which modes would require a greater
knowledge of how a test board operates?

a. Develop mode is used to create a
preprogrammed troubleshooting sequence.

b. Sequence mode is used to test a board with a se-
quence.

¢. Manual mode is used to test individual devices.

1-20 FLUKE® Customer Support Services
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4. The FLUKE %00 locates static and timing faults to the
node on digital ICs under real time in-circuit condi-
tions. It is not a total solution, but complements
other equipment and methods. In the list of the fol-
lowing other diagnostic tools, which could be used’
after the FLUKE 900 for further fault isolation, and
which could be used before?

a., Emulator, like a FLUKE 9010, to test in functional
blocks around a board’s CPU.

b. Shorts finder, such as a high resolution
chmmeter, to locate the device pin or trace
point holding down a signal.

c. Oscilloscope to locate timing or data-dependant
faults.

d. A junction tester, such as Huntron, for testing
passives, discretes.

900 Dynamic Troubleshooting FLUKE® Customer Support Services L.21
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Answ t ti ni
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e e

Is the only setup that cannot be tested with
Reference Comparison since the test board
cannot be operated.

Low

Medium
Medium High
High

. Develop mode is best done with knowledge of

the board.

Sequence mode can be executed by less experi-
enced operators.

Manual mode requires either knowledge of the
board, experience with the tester, or both.

. Before. Emulator identifies a board area,

FLUKE 900 isolates to the node.

After. Shorts finder will determine if a driving

or receiving device is holding down a stuck node.
Before and after to verify the presence of major
signals on the board (i.e. helps in detection of
open tracks) :

After to isolate source of fault signals to devices.
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Operating Features

Section 2
Operating Features

The FLUKE 900 is ready to use after connecting its com-
ponent parts, the power line and executing a built-in
Selftest. In this Section you will learn the correct way to
do this and become familiar with major physical and
electrical specifications.

900 Dynamic Troubleshooting FLLUKEe Customer Support Services 2-1
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Fluke 900 Terminology

e Main Unit

e Interface Buffer
e Patch Leads

e ZIF Socket

e Signal Monitor
e Cartridge

e RD Tray

2-2
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Vocabulary
New terms we will use during the course are:
Main Unit The part with the keyboard and display. .

Interface Buffer The rectangular pod with two ribbon
cable connectors, J1 and J2, used to plug IC clips into. It
translates voltage levels on a board into FLUKE 900 in-
ternal levels.

Patch Leads The 5 removable black leads that insert
into the Interface Buffer and attach to nodes of a test
board. GND, EXT, R, V labels mean Ground, External
Input, Reset and V.

ZIF Socket The socket on the Main Unit that accepts
a Reference Device (RD).

Signal Monitor The LEDs around the ZIF socket that
display logic status of the RD pins. Also, the offending
pin LED remains flashing after a failure is captured.
The horizontal row of LEDs identifies the column of
numbers that apply to pins of a specific Reference
Device. :

Cartridge Black plastic pack containing 32K of non-
volatile memory storage that inserts into the right side
of the Main Unit.

RD Tray A convenient antistatic foam retainer for
Reference Devices and Cartridges. One tray per board
type tested is recommended.

900 Dynarnic Troubleshooting FLUKE e Customer Support Services
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e Green Power LED
e Memory & Selftest
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Main Unit Preparation

To prepare the FLUKE 900 for use, first make sure that
the Interface Buffer is plugged into the Main Unit
through connectors J1 and J2. They are labelled and
keyed and not interchangeable. Connect the power line
cord and turn on with the switch on the left side. Ob-
serve the following:

¢ Green power LED illuminated

® Screen reads “Memory Test” followed by a rapid cycle
of over 50 hardware tests

@ After approximately a minute of Selftest, there is an
audible beep and the main menu screen appears.

In normal operation, the most common cause of
Selftest failure is powering on with either a Reference
Device inserted, a Test Clip on a device or the EXT

. Patch Cord connected. This causes Selftest to fail, but
does no damage to the tester or device.

The function keys of the FLUKE %00 always correspond - .
to a set of key labels printed directly above on the Lig-
uid Crystal Display (LCD). In this instance, the key label
corresponds to the function key on
the keyboard. Press I to ignore the selftest
failure or run a Selftest again by simultaneously press-
ing (CNTR) and (€SC), or by pressing INEEEAAETS

true Selftest failure is diagnosed from the hardware test
failure number and the rows of 1s and Os displayed on
the screen which represent the tester’s signal channels.
Service personnel from FLUKE use the debug mode to
isolate and repair this type of failure.

Try this yourself by taking a device from your RD tray

and placing it in the ZIF socket. Pin 1 of the chip is

always in the upper left. Start Selftest by rebooting the

system by pressing For a true hardware

problem, the procedure is to press then

' to print out a detailed diagnostic result

. on a printer attached to the serial port. Call an
authorized service location for further assistance.

900 Dynamic Troubleshooting FLUKE e Customer Support Services 25
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Press to continue with the normal power
up screen. You should now see on the screen a System
Software revision number. It is associated with the
unit’s operating features defined in a set of internal
ROMS, '

Note that will allow us to proceed with
keyboard and file operations, but will not permit actual
DUT testing unless Selftest first passes.

Finally, observe a Test Clip which inserts into the Inter-
face Buffer. It is keyed and contains only passive com-
ponents, Larger clips may be used successfully on
smaller components as long as Pin 1 (see label) is
properly aligned. For places where the standard 16, 24
and 28 pin clips cannot fit onto tightly packed devices,
optional 8, 14, 18 and 20 pin sizes are available.

The five patch leads are for the Ground (2), External
Input, Reset and Vcc jacks. The use of both ground
leads is recommended to minimize noise.

900 Dynamic Troubleshooting FLUKEe Custormer Support Services
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The FLUKE 900 Keyboard & Screen

In the following Section you will become familiar with
the use of the keyboard, the screen hierarchy and data
entry/manipulation. The keyboard layout is shown to
the left with the keys explained in functional groups.

Alphanumeric

Used for data entry, they also print lower case using the
Shift key. After pressing for two seconds, the keys
repeat.

(Clear Entry) performs a backspace
function to delete the last character.

( SHFT J{ CE ]  Deletes the last word entered.

[ CNTR }J[ CE ]  Deletes the last line entered.

ENTER Terminates a line of data. As you will

see, it typically puts user inputs into the fields of
the main display.

Cursor Control

Movement by space, tab field, page and line

[ SHFT ][ < ] Move cursor to beginning of line

[ SHFT ][ = ] Move cursor to end of line

[ SHFT ){ t } Pageup.

[ CNTR J[ t | Gototop of file

( SHFT J[ { | Page down.

[ CNTR (¢ | Go to bottom of file

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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FLUKE 300
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Test Execution Keys

The {TEsT ) and [NEXT ) keys are used in manual and se-
quence modes to test and step from device to device.
Duplicate keys are located on the Interface Buffer.

Function Keys

Labels for through (F5) are found on the bottom
line of the display.

Returns control to a previous key level.

Displays additional labels that are present
on a current key level.

Manual Mode

The main screen has four function key labels on the
bottom of the screen, organized into levels that are
linked in a tree structure. The hierarchy of sublevels
under the IEEREEN key is shown on the left.

900 Dynamic Troubleshooting FLLIKEe Customer Support Services
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Hands-On Exercises
Manual Mode
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Manual Mode Menu Exercises

1. Match the letter of the function associated with each

label from the main menu listed below:

Function Main Menu
a. A mode for testing a single device with device 1.

number and test parameters to entered by the
user.

b. A mode for setting the tester’s configuration for 3.
time/date, serial port, audible beep, printer and
data logging formats.

c. A mode for testing a board using preprogrammed
troubleshooting prompts.

d.A mode for creating new sequences and using file

- utilities including edit, copy, delete and store.

e i L

o

Now press to show the INEIAPE=1ME Menu. Note
that there is an (escape key) on the left and an
(etcetera key) on the right of the function keys.

ESC always returns to the previous higher level

menu. For example, pressing it from
manual mode returns to the Main Menu.

ETC always displays additional labels from the

same menu level.

900 Dynamic Troubleshooting FLLUKE®» Customer Support Services 2-13
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900 Dynamic Troubleshooting

Manual mode allows you to test a device while
varying parameters for general testing, such as the
test duration, and specific parameters unique to the
DUT, such as the Performance Envelope. Addition-
al features include the ability to measure frequency
and display or record test results.

To specify a device to test, type in the generic num-
ber followed by Try this for a 7400. Notice
the test parameters listed on the screen and the
LED near the ZIF socket defining a 14 pin device

(opposite page).

. Press JRE=EFMM to0 show the test parameter menu.

It has two lines of labels. The upper half of the
screen has parameters and values corresponding to
function key labels (opposite page).

FLUKE Customer Support Services
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Try the following matchup, and as a class, experiment
with changing each parameter (1) through (10).

Note that you must press after changing any
setting to confirm the change.

Definition Local Menu
a.Issues a pulse on the patch cord labeled R to 1.
force a device to a known state before testing. 2. e

b.Defines a length of time that a DUT will be com- 3

pared to the RD before a pass result is given.

¢. Defines a voltage level, above which is logic 1 and
below which is logic 0.

d.Defines how close to compare the output signals
of DUT and RD.

e. Defines a logic state word on the DUT that selec-

~ tively masks out normally occurring indeter-
minate DUT conditions.

. f. Defines a time that the tester will try to
synchronize DUT and RD into the same state
before testing.

g. Allows user to disable or re-enable comparison
testing on each pin of a device.

h. Specifies the number of pins on the DUT.

i. Defines logic state words on the DUT pins that
trigger the start of test.

j. Allows testing of devices that are weaker than the
RD specification of 1 LS load.
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Operating Features

The size parameter can be used to specify a device in-
stead of entering the generic number. For example, by
entering 14 for size with standard power pins, the tester
is configured the same as when we previously entered
7400. Standard power pins are taken as 7 & 14 in this
case but you can optionally specify other pins by enter-
ing 14 NSTD for the size.

It is useful to think of the test parameters in categories:

Initialization of DUT and RD

=t 1S

T

DUT Functionality

defines how close to compare
defines logic 1

defines how long to test

ignores specified pins

masks out specified states and ig-
nores them.

A third category relates to the signals between devices:
Circuit Conditions

pin_definition of active, high, low and a
specified frequency of observed signals

trigger and gate detection of multichannel
signal events.

We will return to discuss these parameters in detail
later.
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. Select

900 Dynamic Troubleshooting

3. Now press ISR IRl to show the Manual

menu and match up the definition and label
columns below:

Definition

a. General purpose counter to measure signals on
any pin or External Input patch lead.

b.Change test parameters for a specific device from
their default values.

¢. Change default values of test parameters for all
devices.

d. Display picture of device with test results high-
lighted.

e. Permits user comments to be entered from the
keyboard (e.g. “U48 replaced”)

f. Permits testing or identifying reference device in
the ZIF socket.

g.Creates a file or printout of test results and
operator activities.

h. Enables/disables the Vce-Gnd check for clip
orientation.

==l from the manual mode menu
screen. Select pins 1 through 8 and clip U91. Ob-
serve the different frequencies on the various pins.
Press [ESC]to back-up to the manual menu.

. Select at random one of the 14- or 16-pin ICs from

the foam block containing all of the RDs. Insert the
chip into the ZIF socket and press fol-
lowed by INEENEEENAN IETEETRVRET. Answer
the prompt(s) depending on the selected chip size
and proceed to identify your “unknown” chip.

Manual Menu

1. I=EETE
@) o
3. HEEEH

g lha

N

CLiF ol

FLUKE e Customer Support Services
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Operating Features

Let’s return to the Main Menu. The usual method is to
press to return up the screen hierarchy. Another
way to go directly to the main level from any mode and
reinitialize parameters to default is to press, simul-
taneously, (SHFT) and (E5C} (Note: No stored memory
files are lost, unlike which clears memory
through Selftest.) Press at this time.
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__FILE H.SE C ROM Librars

LOC_FILE A.loc HAME CEFALULT - DEFAULT D

s COMM T_TIME ©OH zﬁy <>~——-<
TESTCUD 74B2 - DEFALLT
TEST (I22) HAME L) e

FAN
-, ]
I
=0
)

Ay

TEST LosD  CF4aE0 4164 - DEFAULTD
5 COMM F_MASE o@: I ey

TEST

\ File Interrelation HEME

LoAD
THRSLD 2208
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File Interrelation

Notice the filenames in the opposite frame have upper
case extenders (ASEQ, ALOC, and A.LIB) as opposed to
the lower-case extenders shown on the display. The dif-
ference between upper-case and lower-case extenders is
the former belongs to the ASCII source file and the lat-
ter belongs to its compressed and compiled counterpart.
Only the upper-case source files are user-readable and
alterable.

Note that a single .LOC file may be used in several .SEQ
files to test the same devices in a different order for
troubleshooting purposes. In this case, the first line of
the display would show a different .seq name from the
Joc name,

Observe in the file diagram the user-generated library
file ALIB containing the device named PAL1. This can

. be a very convenient way to cross-reference devices
with custom part numbers to their standard device
equivalents.
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o)

[ [ I ‘
[mansai ] [sequence ] [Fowiop ] [Taymem ] Sequence Mode Menu

(el e ]

[ ] [ s 1 [
[ socal | [ global ] [ treq ] [ resums | [commemt | [ og ] [[ratest | [cipenk | [ stan ] [ urtested ]
1
[wme | [ T |
]
| pindet | { savepin ] [ end |
<ete>

] I I |
[Twwa ] [ et ] gate [ detait | [ notime | [ next teeq |
<ste>

l l
| ttme | | tmask | [ thwd | | m[m Iltglgar | ge!te

<eic>

| { [ | [ ]
J tume | | tmask | [ thesid | [ pindef | [ reset | 2 time | tigger | | gate | | rdav |
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Sequence Mode

We will now examine a preprogrammed sequence and
do some simple file manipulation with the Cartridge.
The Sequence mode menu tree is shown at the left.

First, insert the black cartridge with its label facing up

Provides a directory of sequences on cartridge.

FLL B
Will step an operator through testing a board.

900 Dynamic Troubleshooting FLUKEG® Customer Support Services
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[ ESC | (F1 ] [F2 ] [F3 | (F4 ] (F5 | ETC

FILEHHHE . TYPE #50U
cit 1-:-:! paramneter def

ESC (FT) (F2 ) (F3 ) (F4 ) [F5) ETC
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Proceed to list the sequences on the cartridge. The se-
quence for the Demo UUT appears as:

OEMO. seq: CART

Now press HisEI(M-LCHB and an explanation of the
format appears. Simply respond to the prompt

Fum segusnce .

by typing
(O J{EJ(M ][O J(ENTER

The series of screens so far should appear as shown on
the left and the resulting screen on the next page.

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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2-30

stk Pr 5 {HE“Tx +nv muww 1r

e TN
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w
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e

(ESC) (F1 )

(F2 ) (F3 ] [(Fa ) ETC
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Press the key five or six times and observe how a
sequence prompts you to test a series of devices and
follow instructions. Now press {U)(2)(ENTER] on the
keyboard. Notice how the display changes to prepare
for testing U2. This illustrates that a sequence is only a
nominal order of devices for troubleshooting. An ex-
perienced user will want to override this to go directly
to the devices he suspects on a failing board. You can
decide how you want to use the system:

1, Follow a preordered sequence.
2. Jump around according to observed failure mode.

3. Break up a single sequence into several smaller
ones according to board functions and failure
modes.

Note that the sequence name appears twice on the first
line. This is because a sequence is really a combination
of two files:

1. Location (.loc) file which is a listing of each
board location (e.g. U2) with its associated device
and local parameters.

2. Sequence (.seq) file which is an ordered list of
the device locations for troubleshooting plus
added comments.

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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[P on]
o] ee] o] o) Develop Mode Menu
[ fies | [rewveq | [ edlib |
Crase | (oo | (oo ] [Com | [Cows | [Caeiiee |
(See Manual Mode Menu)
| [ =" [ [ |
o] oot ) [oomome J ot ] [omy ] [uptosa | [oniona | [cows | [Crwoower | [ean |
Cooy ] [Comomp ] [t ] [Cromat §
[ 4
o dir e delete
e edit e recover
e compile e cart
e print e verify
e backup
® COopy o fix
e up load e format
e dn_load
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Develop Mode

At this point, let’s exit the sequence run mode by press-
ing the key. You will have to confirm that you
wish to exit the sequence mode by pressing BE=E
Now press again to return to the Main Menu.

We will now briefly cover the sub-menu under
RS EICI as shown in the frame opposite. Full
operation will be described in greater detail later.

has the following sub-menu:

. Create and run test pattern vectors on the RD ZIF
>
socket.

The following are the main functions that can be ac-
cessed from IR

Provides directory of files in the cartridge and sys-
tem memory (i.e. :CART, :SYST)..

Create and/or modify source files. Source files
have uppercase extensions (e.g. .SEQ, .LOC, .LIB,
.LOG, .LST)..

COmEL Le
Convert source files (.SEQ, .LOC and .LIB) into
FLUKE 900 executable format. The file produced
has the same name and device as the source file,
but has a lower case extension (.seq, .loc, .lib).
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=1t

Print source files ( SEQ, .LOC, .LIB, .LOG, .LST)
through the RS232C port. The print file format,
such as page width and height, and the Rs232C
communication standard are specified through sys-
tem mode.

Create a duplicate of the specified file. Both
upper case and lower case files can be copied.

Lis b s

Copy the specified file to the RS232C port, in order
to store it for future retrieval on another device,

such as a PC. Unlike the L
no formatting of the file data takes place.

chen L]

Copy the data input through the R$232C port into
a specified file. This is used to retrieve files pre-

viously stored or generated on an external device
such as a PC,

Delete the specified file from the cartridge or sys-
tem memory. Deleted files can be recovered as
long as memory space on the device permits, via
the command.

™ 0 At e

ST LS

Recover a previously deleted file.

Access the following four cartridge utilities:

a4

Check out cartridge data integrity. IRETRREE]
is a non-destructive operation.

207 b L .
Create a duplicate cartridge. The backup com-
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mand formats the destination cartridge prior to
writing on it.

Fix any damaged (hidden) files that were
corrupted during writing to the cartridge. This
could occur if the FLUKE 900 is accidentally
powered down during a cartridge access function,
or a LOG file was left open.

+ormai.

Format the data cartridge. This is a destructive
operation that will permanently remove all files
from the cartridge.

NOTE: The cartridges have an ON/OFF write protect
switch on them. It is recommended that the switch be
left in the ON position at all times when data is not
being written into the cartridge.

File Manipulation Exercise

With a cartridge in place, list the contents of the
cartridge with the softkey. Next, copy the con-
tents of the cartridge to System Memory with the
command and list the contents of System
Memory to confirm the transfer took place.

Delete one or all of the files from System Memory.

Use the IE=DN=Talll softkey to “undelete” one or all
of the files previously deleted.

Lastly, make a copy of the ROM cartridge to Non-
Volatile RAM cartridge using the IRETEIIR softkey.

900 Dynamic Troubleshooting FLLUKEe Custorner Support Services
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[Fowseon ] System Mode Menu
[
[rea] [weomercs] [(owone™] [Tipsem ]
l l [ <ote>
Cimotioat | [me2e | [(sowd ] [piver | [oortiog ] [oobw |

r—m'ﬁl—&mrﬁ‘m—\

e time&dat
® rs232c
e sound
e printer
e conf_log
e debug
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System Mode

The menu below IEEERZAUM relates to tester con-
figuration and has the menu tree on the facing page.

£ s &t
Sets the time and date displayed on the status line
and test result log

Sets the communication port baud rate and
protocol

EL4
Sets the audible beep to off, low or high

S N
Sets the format to be used when printing source

file via the [IETSERatAM command

oot Lo
Defines up to five different log format files, which
determine what type of test results will be stored
into the user-selected log file

i s

Used to initiate the Selftest procedure.

The system parameters are stored in a battery-backed-
up RAM in the main unit and therefore are retained
during power down. At this point, if you wish, change
the time/date and sound parameters of your FLUKE %00.
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Answers for the Questions Iin Section 2

manual
system
sequence
develop

e op

reset
t_time
thrsld

f mask
gate
s_time
pin_def
size
trigger
rd_drv

T EFEee AN O

freq
local
global
results
comment
rd_test
log
clip_chk

PR Mo an op
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Section 3
Testing In-Circuit Devices
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Testing In-Circuit Devices

e Combinatorial
NAND Gates
Bus Drivers

e Synchronous
Up/Down Counters
J-K Flip-Flops

e Programmable
UARTs
RAM

ROM
4-bit Counter
Shift Register
Interrupt Controller

3-2
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Testing In-Circuit Devices

Digital Device Categories

For the purpose of comparison testing, digital devices
are classified into three groups as follows:

1. COMBINATORIAL
Those devices whose output pins reflect immedi-
ately the conditions on the input pins. They have
no internal memory, but may have tristate output
pins (e.g. NAND gate, Bus Driver).

2. SYNCHRONOUS
Devices with internal memory whose state can be
observed or inferred from an output pin. They al-
ways have a clock input line (e.g. up/down
counter, J-K Flip Flop).

3. PROGRAMMABLE
Devices that require data to be written into them
before outputs are valid (e.g. UART, RAM). In
general, these devices have internal hidden
memory states.

Which categories would these devices fall into?

- ROM

- 4-bit counter

-  Shift register

- Interrupt Controller
(answers at end of chapter)
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3-4

Performance Envelope
Categories

. Parameters for defining a device
. Parameters for initializing RD and DUT to

the same state

. Parameters of the Performance Envelope
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Performance Envelope Categories

It is important to know what category a certain device
falls into so that the proper test parameters may be set.
Recall that the submenu below IR [l was a series
of Performance Envelope parameters (I '

R etc.). We can put them into

threc groups as follows:

1. Parameters for defining a device:
IC or chip name (i.e. 7400)
size (number of pins)

rd_drv (reference device ability to drive 1 LS load).

Most devices and associated parameters are predefined.

2. Parameters for initializing RD and DUT to the same
state:

(A pulse issued on the R patch lead to
reset board Pulse duration and offset from the
comparison time may be set.)

(Sync Time synchronizes RD and DUT
devices. All synchronous and some programmable
devices use this.)

NS LTall (starts comparison after a user-
defined state appears on DUT)

3. Parameters of the Performance Envelope:

IS YT (Test Time defines the duration of
comparison)

(AU (Fault Mask defines how close to
compare RD and DUT)

(ASTENN Ml (Threshold defines logic 1 level)

S TaMsELll (Pin Definition permits specified
DUT pins to be ignored).

(enables and disables comparison from
user-defined valid state).
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‘ RD TEST‘ CLIP CHECK | Compare | Time
l | t time
PASS
t=0 Result
Test Cycle
‘ : Compare | Time
| ! t time
PASS
t=0 Result
5V
NEG
ov
Reset Pulse
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Test Cycle

Let us draw a timing diagram of what happens after you
clip onto a DUT and press (TEST ) It is known as a test
cycle diagram shown on the facing frame.

Notice that Clip Check and RD Test are performed
first. This always occurs (unless EESA or
L ' Sl are off) so we will ormt showmg it
in further test cycle diagrams. For the purposes of the
Time-to-Fault value in the test result, it is measured
from the start of the comparison (t =0).

Reset Pulse

For most boards and DUTSs, a reset pulse is chosen as
the main initialization parameter.
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3-8

‘ Compare | Time
I t_time
PASS
t=0 Result
5V (
NEG Reset oﬁ;t)st
OV e e Y
sV (+)
NEG Reset offset
OV oot e
Offset Parameter Diagram
Compare Time
I OFFSET t_time
PASS
t=0 Result
5V
NEG Reset
OV e
Comparison during the
Reset Pulse
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Reset Offset

The Reset pulse has a definable duration (100 ms by
default) and a polarity which can be positive or nega-
tive. The pulse may also be shifted relative to the start
of comparison by assigning a value to the
parameter. Shown in the example to the left is a nega-
tive offset (e.g. -30 ms).

This time margin after Reset, during which comparison
is inhibited, is used for certain programmable devices
which must be initialized by onboard activity.

Shown in the following frame is a positive offset. This
test cycle is used only for devices that must be com-
pared during the reset pulse itself (e.g. the board’s reset
circuit).
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Trigger
Occurs
T Compare | Time
{ ARY
t_time
PASS
t=0 Result
5V
NEG Reset
OV oo s Al i
Trigger Parameter
’ A\ Compare | Time
| \\ :
s_time t_time
PASS
t=0 Result
A\
5V \\

NEG Reset
ov

U

Synchronization Time
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Trigger Parameter

Comparison may also be offset for initialization pur-
poses using the JRTSHEETI8N parameter.

Trigger effectively offsets comparison until two
specified logic state events appear on the DUT pins or
the EXT patch lead.

Synchronization Time

When the IENUBANENN parameter is enabled, multiple
resets are issued while library-resident synchronizing
methods are executed.

is a time interval that lasts only long
enough for the DUT and RD to be put into the same
state. Various techniques are employed during
=R R YEIN which fall into two classes:

Method 1:
For an active DUT, specified signal activity is
checked that would guarantee DUT and RD to be
synchronized (e.g. pulse on Clear pin)

Method 2:
For an inactive DUT, the RD is separately stimu-
lated through all its states until its output pins
match the DUT.

Gate

During the comparison interval for all the test cycles,
the parameter can selectively enable or dis-
able comparison based on a specified state of the DUT
pins and the EXT patch lead. This has applications for
defining a window of valid activity on some bus devices.
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! Compare | Time
i

8V
NEG Reset
ov

t time
PASS
1=0 Resuilt
5V
NEG Reset
OV e L A T
‘ A\ Compare | Time
l \\ v
s_time t_time
) PASS
=0 Result
A\
5V \\
NEG Reset
Trigger
Occurs
C 1
L2\ g Compare | Time
A% Y F)
% ‘ § t_time
PASS
t=0 Result
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Default Test Cycles
Recall that devices fall into three general categories:

|
|
|
¢ Combinatorial

® Synchronous — clocked IC’s without unknown states i

|

e Programmable — clocked IC’s with unknown states. |
When a device is selected by generic number, the resi- ‘
dent library information sets up the appropriate test ‘
cycle. Match the test cycles (A, B, or C) on the opposite ‘
page with the type of device below: |
|

|

i

Synchronous:
Programmable:
Combinatorial:

Library Test Cycle definitions may be expanded by the
user as will be shown in Section 5.
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User Definable Test Cycles

Variations in test cycle from the library default settings
are usually only necessary for some programmable
devices because of their special application in a circuit.

The parameters 1~ 1 aaE

are for adjusting the test
cycle. They are also the main setup parameters for
programmable devices not found in the standard
library. Consider, as an example, an 8259 Interrupt
Controller which must receive command word data to
define its mode of operation. Prior to this, the pins are
indeterminate and unable to be compared. Three ways
to mask out this indeterminate period are:

EER Y= enabled while checking for the occur-
rence of command word initialization. This is nor-
mally part of the library data.

set to start comparison after the
occurrence of command word initilization.

S =-44 sct to a negative value
sufficient to allow board activity to initialize the
8259. This is the simplest to specify but potentially
misleading for boards that are inoperative.

The time-to-fault reading is measured from the start of
comparison, which is also the trigger point when this
parameter is enabled. Some advice on applications to
microprocessor-based boards is appropriate here.
Since there are a number of clock cycles that make up
an instruction, the micro will take a slightly different
amount of time to reset, depending upon when the
pulse edge occurs. The time-to-fault will only be consis-
tently repeatable if it is measured from an EXT trigger
attached to the processor Reset Out or Memory Read

signal.
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Hands-On Exercises Using the Demo UUT

Let us proceed to test some combinatorial, synchronous
and programmable devices on the Demo UUT. We will
try a couple of devices in IEEISIEENIN mode and then
continue under IEEEENEE IREIE-CEM mode to
store our parameter settings in a cartridge sequence.

Prepare the Demo UUT and FLUKE 900 to begin testing
individual devices.

Put the FLUKE 900 into manual mode.

Connect the two ground (G) patch leads to the GND
post on the Demo UUT. Two ground leads connected to
different ground points on a test board will improve
noise immunity where this is a problem.

Connect the R lead from Interface Buffer to Demo UUT
Reset post. V is not connected here since we will
generate a 5V reset pulse internally in the FLUKE 900.
Optionally, we could have used Vec or another on-

board voltage to drive the reset to a level required on
the board.

Plug the 16 pin test clip into the Interface Buffer.

Press IEIREELN from the main screen level.

Follow the instruction on the command line of the dis-
play and enter a device. Try typing (7])(3)(c){0)(ENTER).

900 Dynamic Troubleshooting FLUKEe Custorner Support Services
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This combinatorial device is a quadruple 2 input NAND
gate. It was recognized by the standard library in the
tester and default parameter values displayed. Without
clipping on anything, press the button.

Notice how the test will not proceed until a functioning
7400 is properly inserted in the ZIF socket. The RD test
is a truth table of test vectors for the Reference Device.
For ROMs, a checksum is calculated based on a partial
reading of the device. For PALs, a checksum is calcu-
lated based on a standard stimulus word to the input
pins. RD test gives a high assurance that the Reference
Device is functioning correctly.

Take a 7400 from the RD tray, put it into the ZIF socket
and clamp the lever into place.

Let’s try a test now, without clipping, and observe the
clip check pretest results.

Attach the clip to U14 on the Demo UUT, however, for
the purpose of this exercise reverse the clip so pin 14
contacts pin 1 on the device. Press and observe
the result.

Reorient the clip properly and try again.
Our first test result!

(Note: If this did not FF'=%, make sure you are firmly
clipped on the DUT.)

After a FAS5, examine the result in more detail by
pressing INGSEIREMN. This graphic depiction appears
automatically with a failure. The FA:=5 you see should
appear similar to the facing frame.
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ACTIVE
EcT: Lo

(F3 ) (F4 ) ETC

Results Screen Hierarchy

[ ]

1
[_mae | [ Eof |

[ pin det | [ save_pin |
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Cursor control keys move the pointer from pin to pin
and the reverse-highlighted line displays the com-
parison result followed by three lines of additional in-

formation (if enabled under IEETTSEELIN).

¢ an expected activity: high, low, active or specific
frequency

@ an actual activity: observed levels or value

¢ level observed precisely as the test ended.

After a FAIL result, the facing graphic screen is auto-
matically displayed.

softkeys with the results
<=3l These show a pic-

ture of the activity seen during the test and state at end
of test for all pins. The time-to-fault is also shown on
the EoT screen.

M=EARIRE-Ml screen hierarchy is shown on the
facing frame.
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Testing In-Circuit Devices

Activity Profile

You can learn the activity profile of a good device by
pressing after a test result and saving the
status of any pin(s) you wish. Be certain to press
to exit this mode to confirm all the pin saves.
(Note: If is used, the pin status will not be saved.)
) screen appears on the facing frame.

The “save_pin” feature is a convenient way to define
the pin status from your observation of a good device,
but it can also be done using the local parameter

R = With this more comprehensive
parameter you can program further expected results for
a pin:

istiore = disable comparison

ZOmMFare = enable comparison

A = pin has to be active
. L = pin has to be always low (logic 0)
H = pin has to be always high (logic 1)
F = pin has to have the user defined fre- : o

quency, +/- the specified tolerance
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+ o _mask

T T LI = ld Flnodet

(ESC )

F) () (@) (F)

First Local Parameter Screen
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IGHORE
RESET

ESC

(] (F2 ] (F8 ) [F4 ] [F5 ] ETC

Second Local Parameter Screen
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Now, let’s change some testing parameters. Press
[0 to display the two menus shown opposite.
(Pressing displays the second set of parameters.)

What happens when you raise threshold to 3000 mV?

(Press IKANTRERESM and type (3])(0)(0](0](ENTER) at
the prompt. Then press (FEST))

Press then expand KN until the DUT

passes at the new threshold.

Try a few other parameter changes to familiarize your-
self with the procedure. For example, ignore a failing
pin with the HERVSWESEYSM key and set test time

(IS to continuous (remember to press
after the t_time value).

900 Dynamic Troubleshooting FLUKE®® Customer Support Services
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Let us examine the RD Test for this device that is done
automatically every time you press From the
Manual Mode (as indiated on the status line, press
(Etc] to bring up the IRV key.

You may test a 7400 in the ZIF socket by pressing
st RFISIl or disable the automatic RD Test by
pressing I N I ETNB R key will
match an unknown device to the standard library
equivalent as we will do later. Note that ROMS, PROMs
and PALs will have another key at this level,
T, which defines a custom RD Test result.

Next, we will use the frequency counter feature to
monitor the clock generator chip located at U91 on the
board. From the manual mode, select the frequency op-
tion and clip onto U91, We can specify the
pins we wish to monitor using as a separator
and as a line terminator or specify a range using
. the key. For example, to monitor pins
23 4 5 6 78 9, 10 of U91 and the external lead T, enter
sl (2 | I (1)(oJ(enteRr) and the resultant -
screen will appear sumlar to the format shown op-
posite.

The cursor control keys will scroll the screen to show
further pins.

Additionally, pressing IEEISEFEM provides pulse
width and duty cycle information on the signal charac-
teristics. The ITEEIATITIN option must be selected to
reliably measure below 100 Hz. Normally, after .01
seconds of inactivity, the counter will time out and as-
sume there is no signal on the pin. With the

S YGEN option selected, a key designated
Lt appears, allowing you to manually
move the frequency counter to another pin if it is stuck
monitoring an inactive pin.
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Demo UUT Kit

uis 7400
U2 8288
FU3 PAL22V10
ue62 8259

uo1 an analog/digital
oscillator chip

1. Start new sequence.
2. Change global parameters, if necessary.

3. Define IC and local parameters, if
necessary.

4. Define location (repeat steps 3 & 4 for
each device.

5. Terminate sequence creation.
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Creating a Small Sequence

Testing a board with a sequence is a way of storing all
the parameters available in manual mode for each
device and arranging them in an order that is a sensible
troubleshooting method. A sequence complements the
skill of a user by providing a standard troubleshooting
order and allowing him to jump out of the prescribed
order if he wants to verify his hunches about where the
fault is.

As an example, let us take five devices, ensure the
parameters will allow them to pass on the good board
(Demo UUT) and store the procedure as a cartridge se-
quence. The devices are:

Ul4 7400 a simple combinatorial NAND gate
U2 8288 a complex “combinatorial”
' Bus Controller
. FU3 PAL2V10  asynchronous registered PAL
(custom device located on

Fault daughterboard)
U62 8259 a programmable Interrupt Controller
U9l 8284 : an analog/digital oscillator chip

The procedure consists of five steps, beginning and
finishing with the main menu:

1. Start new sequence.

2. Change global parameters, if necessary.

3. Define IC and local parameters, if necessary.
4, Define location (repeat 3, 4 for each device).

5. Terminate sequence creation.

900 Dynamic Troubleshooting FLUKEe Customer Support Services 3-29




Testing In-Circuit Devices

Different Device <
MAIN MENU No Change Same Device
to Globals
New Location
| ' 3
Start New i‘:a;gle Define Define Terminate
o ,
Sequence Parameters Chlp > Location Sequence
" e )
1 h 4 Elt Enter CF“esed
E nter ; reat .
o= | o) —s T == || 5
‘l 1 PASS 1
.
Enter Name l TEST — Next
Destination oohande Device [YEg
Global arameters IL_JA FA“_l NO ,‘
Default MAIN MENU
' local
Change
Parameters
Flow Diagram of New Sequence
Procedure
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Programming a New Sequence

The flow diagram on the opposite page shows the steps
required to program a new sequence.

Proceed with the keystrokes shown in the flow chart
and enter the name TEST1, with a destination
specified as cartridge (ensure your cartridge is inserted
with the write protect switch Off). Your screen should
appear as on the following page before you press

Testing In-Circuit Devices
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iomd_silh YCARET

(Fi)] [(F2} (F38 ) [F4 ] [F5 ) ETC

(" Filemame: TESTI )
Location: _ :
Device: Y488, Size = 14F

locat 1on nans

[ ESC ] [F1 ] [F2 | (F3 | (F4 | [F5 | ETC
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Note that, when naming your sequence, you have the
option to select the global parameters from another se-
quence with the HEISEDMEIJEN key. Recall that |
globals are parameters that will apply to every device in |
the sequence. If you are creating several sequences for

different parts of a board, this is a convenient way to

define standard test times, reset, etc.,, among the multi- |
ple sequences. |

By not pressing IEESETsNEIINl we have chosen the |
System’s standard default global parameters. Adjust our |
global parameters now to have a test time of 5000 ms. |
The key sequence is: |

maral | =icbal |
(5)(9)(0)(0J(ENTER J(ESC]]

You can see the same keystrokes from the flow chart
. and we will refer to it in subsequent examples.

Follow the flow chart to define our first IC, verify that .
it passes on the Demo UUT board and define its loca- |
tion as U14 using IEESAaMES. The screen appears |
as on the facing frame while doing this.
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PAL Checksum Generation

3-34 : FLUKE Customer Support Services 900 Dynamic Troubleshooting



Testing In-Circuit Devices

Two key labels appear that are not shown in the flow
chart. One is = a short form of “display
locations”. You may press this at any time to examine
the device locations defined so far in your sequence.
The locations are ordered left to right, line by line on
the screen and may be scrolled with the cursor control
keys. returns to the previous screen.

The other key label is IEEEENESEEN. This key per-
forms a quick storage of your current temporary file
(TEST1.nsq) to the destination you chose when you
named it. Normally this would be the cartridge and, by
frequently saving your work-in-progress, you will have a
backup copy if you are interrupted by a power loss.
Each time you save in this manner, the old file copy is
overwritten, so you always have only the most recent

copy.

Proceed to add the second device to the sequence, the
8288 located at U2 Note that NEEISIREIEN must be
pressed for each new device type and IREITTINTTs
for each separate physical device.

Now define the custom PAL22V10 (labelled DEMO3) lo-
cated at UF3 on the Fault Insertion Board by pressing

DEMUEIMN and entering the device generic number.
The FLUKE 900 only recognizes that it is a 24 pin device
without any RD test or special test cycle parameters
prestored. Place a Reference Device in the socket and
we will generate an RD test from the standard PAL RD
test vectors. Select RD test by first pressing then

Press IEERIAMANEM and a checksum is generated
which doesn’t yet match the expected value. Press

g SFII and enter the new checksum. Running the
RD test should now give a LEt Passedd
result.
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3-36

5V
NEG Reset |

Synchronous Test Cycle
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Checksums

Note that all combinatorial and many sequential PALS
will produce a unique checksum value. Complex PALs
may, however, produce multiple checksums. The only
recourse to create a consistent RD Test is to write ex-
plicit RD Test Vectors based on a knowledge of the
PAL. RD Test generation is covered later in this course.

Synchronization Time

Now we must define the test cycle for this custom
device. We don’t know its function, but it is a sequen-
tial PAL with output pins driven by registers. This will
require a synchronization interval (EENEIIEISE) to
allow the DUT and RD to cycle through to the same ini-
tial state.

Try testing, first with EENREERIS off, then with
FEEEGE set to S000 ms.

The test cycle for this device is shown on the facing
page.

Remember to press INEINFMIEIE to save the RD
test and test cycle parameters.
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Using Trigger on Complex LSis

Let’s look at testing a complex LSI, the 8259 Interrupt

Controller located at U62. This is a programmable

device which must receive mode control data from the ‘

CPU before it has valid output signals. Selecting this
\
\
|
\
|

setting for the test cycle that includes an
enabled (with synchronization method 1). Ensure that

= BT IR is off and we will make sure we have a
trigger setting that works instead.

We are going to use trigger to ensure that the 8259 has
been initialized, From the Intel Datasheet it states that
the condition for an initial command word is

A0 {pin27) = 0and D4 (pin 7) = 1,

during a write cycle: ‘

. CS(pin1) = 0, WR (pin2) = (. ‘
The second command word has

pin27 = 1,pinl = O0and pin 2 = (.

We want to trigger the start of comparison on these
conditions. Set trigger by pressing IAREECISN |
local parameter mode to specify the two 28 bit words.

Using cursor control arrows, move the cursor to the
four respective pin number positions and press (0], (7]
or as desired.

Now press and we have enabled a trigger on
command word initialization.
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Press An apparent failure occurs on pin 16 be-
cause this is an optional output that is not initialized or
used on the board. Choose to ignore it with the
EaTams =2 Ml key. Observe a graphic depiction of the
IC. Use cursor control keys to point to pin 16 and then
press the [IEEERMnIliEN key. Note that any pin can
be specified to require high or low levels, activity or a
frequency value as we discussed previously.

In addition, many LSIs on a bus will require a slightly

larger IREMUEESN setting of 40 or 50 ns as is the case
here.

Press again. The Test Cycle is shown opposite.
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Compare | Time

| oftset t_time
PASS
Resuit

5V

NEG Reset

Reset Offset Parameter

3-42 FLUKE® Customer Support Services 900 Dynamic Troubleshooting




Testing In-Circuit Devices

Reset Offset Parameter

Another way to initialize programmable devices of
which we have little or no information about is to use
the parameter instead of

T el To illustrate, turn trigger off (it can be
re-enabled by entering the trigger level and pressing

Now assign a value of -100 ms to the
parameter found after pressing . When test-
ing with this setting, the test cycle looks like the facing
frame.

Note that INNSEEECTM is a preferable initialization
technique because a dead board will always result in a
Fail test result for the 8259 even if it is good. Confirm
this for yourself by pressing Fault Key 2 on the UUT to
ground the Reset before testing. Disable offset, re-
enable the trigger and try this again to compare results.

|

\

|
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Frequency Check

Finally, we will test the 8284 at U91. Recall that this is a
clock generator chip with an analog crystal input. Since
we cannot compare this type of DUT to a reference
device, we will, instead, define the frequencies of its
output pins, The first step is to define the size of the IC.
Press:

prarsl local 51
(1) 8 JLENTER ]

Second, disable comparison on all pins, disable
and set the frequency check as follows:

pin 2 - 2.386 MHz, 1% tolerance
pin 8 - 4,773 MHz, 1% tolerance

Note that, to do this, you press and use
the cursor to point to each pin. Repeatedly press
until you are prompted to enter a fre-
quency value. After specifying all the frequency checks,
define the device location as U91.

Up to this point, you have created a temporary se-
quence file in the tester’s working memory. You may
also have stored a backup copy in the cartridge if you
pressed the HEENENGENER key. The file contains our
five devices in the order they were entered and with the
necessary parameter adjustments to make them pass on
a good working board. Press to terminate this
initial sequence creation and notice the automatic
generation of sequence source and compiled files.
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Summary

We have created a small five-device sequence named
TEST? on the cartridge which includes a variety of
simple and complex devices. We verified on a good
board, by trial and error, that the parameters were set
so each device passed.

Some apparent failures were corrected with parameter
adjustments. Now we could test these same devices on
a bad board for actual faults.

Test Results

L “IEIIREESAE SR =T M appears on the
status line when no RD, the wrong RD or a faulty
RD is inserted in the socket. Failing to lower the
contact clamping lever will also produce this mes-
sage. (Severely shorted RDs produce the message

PR = L T L ?

2. ‘IR NS =Tl and
AR R -1l are operator
alerts that cannot be overridden by turning Clip

Check off. “ I C R - R - R A I
and “IREEERERETER TSI STl "indi-
cate a wrongly oriented clip or lack of power to
the DUT.

3. ' HEREE RSN appears when is
pressed again to stop the test cycle before com-
parison begins.

” indicates DUT within Perform-

ance Envelope

” on the status line indicates
that the DUT did not exhibit a fault and any
specified signal conditions were satisfied. Press
IR to show a detailed view.

The cursor control arrow keys are used to point
to a pin of interest as highlighted in the status
line. Expected preprogrammed conditions are
listed as “ ExF* ”, actual results are listed as

900 Dynamic Troubleshooting FLUKE e Custormer Support Services
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o

( ESC ] (F1 ] (F3 | (F4 | ETC

DUT FAIL Screen

|
(ESC] [FA ] (F3 ] [(F4 ] ETC

EoT Test Results Screen
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“F2zu41% 5, and the state of the pin at the end
of test is listed as “ St at= D EaT:”, A com-
plete snapshot of all pin signal conditions during
the test is viewed by pressing IEREEL

A complete snapshot of all pin states at the end of
test can be viewed by pressing II=Xlll. Note that
from the JIEEEEA=M submode you can change ex-
pected signal conditions using IERTSMAEIEN the
same parameter accessible from Local Mode. Al-
ternatively, it is possible to assign actually ob-
served H, L or A conditions to each pin using

S AL 11T

5. “I T
ance Envelope

* indicates DUT exceeded Perform-

The graphic results screen then appears along with
“FAIL” in large letters when the DUT failed com-
parison as defined by the PE parameters. The

. failed pins are shown in reverse highlight and are
flashing on the signal monitor.

As with the screen, snapshots may be
viewed of all pin activity and state at end of test.
Also shown is the “Time bo Faults”as
measured from the start of comparison testing,
with an accuracy of 40 ns or within the last digit
shown (for ms, s). Note that most processor-based
boards respond slightly differently each time to a
reset pulse. Therefore, time-to-fault readings will
only be consistent if an external trigger is con-
nected to the processor Reset Out or Memory
Read signal (i.e. first op code fetch).
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6.Fail Conditions - Operator Interpretation

The graphic results screen appears along with
““zil Condit ions” when the DUT passed
comparison but specified signal conditions were .
missing. These are indicated by letters (H,L,AF)
adjacent to the pins concerned.

Depending on whether the pins are input or output
and how they were programmed, it may indicate a
faulty DUT or be a backtracing indicator. Snap-
shots may be viewed of pin activity with

dnabd e
iX-ERETEY - Operator Intervention

There are four conditions that will cause this mes-
sage without ever doing a comparison test of the
DUT.
a.‘Failedtosanchronize”
Board activity is not sufficient to initialize
DUT. Look elsewhere for the source of the
problem.
b.4Trizaer did rot occur”, or
“Triz kil didrmot ococur”, or
“Tris 2 did not occur”,
Specified initialization trigger is not present.
c.“Gate didnot occur”

Specified valid gate did not occur.

d.“Sonchronization timsout”

setting is too small for the speci-
fied sync vectors (Refer to Section 5)
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Interpreting Results

When verifying that a device is really failing and not
just slightly exceeding a very tight IEdl setting,
care should be taken not to mask out all activity witha
large EES . For example, with IENNEERN =
200 ns, any pulse {good or faulty) smaller than this will
be ignored on an output pin.

Stuck Signals

Refer to the illustration on the opposite page.

Both of these fault modes appear as “l11 FRIL

U2 FRASS”, Often a shorts finder ohmmeter will

locate which is the offending current- sinking pin.

In practice, it is found that U1 is faulty most of the
time, so this should be the first choice for rework

replacement.

Bus Faults

A failing device A will cause a fault on common
node C and make device B also appear faulty.
The only way to determine which one is holding
down the bus is to use a shorts finder or high
resolution DVM.

Note that if selection circuit D is failing and causing
A and B to appear together on node C, the Time-
to-Fault will be lowest for D since it fails first and
improperly selects A and B.

Open Traces/Missing Signals

Active signals may be monitored using the activity
check. It is recommended this be done for signals
originating off the board and clock and enabling
signals to each device. Key signals that are missing
point to a problem with a prior sourcing device or
the interconnection.
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Answ -1

1. ROM is treated as a “combinatorial device” since
the inputs (address lines) cause an immediate
repeatable state on the outputs (data lines).

2. Counter is a “synchronous device” since its internal
states are observable from the output pins.

3. Shift Register is a “synchronous device” if it has a
clear or parallel load line since they will allow us
to infer the internal states. In addition, for an
eight-bit shift register, we can infer its internal
states after observing eight Serial In pulses.

4. Interrupt Controller is a “programmable device”
since it has many hidden registers and requires a
command word to be written to it before its out-
puts are valid.
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Section 4
Applications

In this section we will cover some basic application ex-
amples and considerations. The Demo listings referred to
in some examples are found in Appendix A.
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Board Level
Considerations
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Applications

Board Level

The general rule for making a troubleshooting se-
" quence is to automate the common sense techniques
used in manual troubleshooting. This usually involves
testing for critical signals and devices first and following
the flow of signals through a board. On a microproces-
sor-based board, critical signals include CLK, RESET,
HLT and bus control signals. One approach to such a
board is to check first for the presence of these signals
with condition tests (e.g. freq, H, L, Active states) and
then proceed with DRC testing. Alternatively, the
devices responsible for clocking and control signals can
be given a first priority in the sequence. On a muiti-
processor board, the area of the master CPU is normally
tested first.

Bus structured board testing proceeds from the bus out-
wards. Often, by merely testing 20-pin devices first, this
is achieved. Twenty pins is the size of drivers,
transceivers and latches. For nonprocessor cards, test-
ing proceeds from the card edge through the board.
Note that any sequence is only a nominal troubleshoot-
ing order that the user can override to shorten the
process. He may want to focus initially on failure-prone
areas or verify diagnostic messages from a functional
test.

The diagnostic stimulus should be chosen to provide
maximum activity. Ideally it can be repeatedly induced
by resetting the board, or in the case of a multicard sys-
tem, resetting the main board. Very occasionally, 2
reset will not effect a restart or multiple reset pulses
cannot be handled by a board. Testing can still proceed
under partial reset conditions except for certain
programmable devices or RAM that may not be initial-
ized, In some cases, it may be better to use the External
Trigger instead of Reset to start DRC testing from a sig-
nal indicating start of diagnostics.
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Device Level
Considerations

e reclip and retest to confirm the failure

e press ExEE to see if the failing pin

is active or stuck

e press =AM to see if elapsed time to
fault is consistent

e increase Friszk to check the hardness
of the fault

e for a bus device, test a few others on
the bus before concluding which one
is bad.
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Device Level

When a failure is detected, there are a number of
things that may be done to give more insight about the
device: '

reclip and retest to confirm the failure

1o see if the failing pin is active or

e press Mi=tn}!
consistent

to see if elapsed time to fault s
e increase FIMFZE to check the hardness of the fault

@ for a bus device, test a few others on the bus before
concluding which one is bad.
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Loading Adjustments

When a device drives a high fanout or capacitive load,
the signal rise time will be extended. Increasing the
FHASE setting will compensate for this. Loading is
normally within 50 ns of the response time for a device.
If a greater FMASHE is necessary, the user should inves-
tigate other causes.

Floating Inputs

Inputs floating or connected to a tristate source will
cause an apparent fault when the signals are floating at
an indeterminate level between 1 and 0. The DUT and
Interface Buffer may see logic 1 at different levels, The
best solution is to enable an external gate on a control
signal that is active when device inputs are valid.

Note: Adjustments to bias that may appear to solve the
problem are probably not universal. Problems reappear
on other boards because different devices have dif-
ferent characteristic thresholds.
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47




Applications

Noise

Race
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Noise

To ignore noise and ringing on the inputs of a device,
Threshold may have to be increased. Moving GND lead
of IB close to DUT may also assist. Power supply spikes
from the AC line input are a particularly difficult form
of noise to ignore.

Race

When the inputs to a sequential device (e.g. clock and
data) are within a few nanoseconds, the slight skew of
the System may cause the RD to clock in wrong data. If
this is the cause of problems, you will generally observe
failures on all output pins (e.g. Q, Q of a flipflop). Try
to move Threshold up and down to separate signal
edges.

900 Dynamic Troubleshooting
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Asynchronous Inputs

An external interrupt or any asynchronous signal ac-
quired by latching with a synchronous board clock may
exhibit a race problem if the edges are very close. The
latching device in this case is not testable with DRC.

Bus Contention

This occurs when more than one device is enabled on a
tristate bus at the same time. Bus drivers such as 74244,
74245 may exhibit this problem which is illustrated in
the timing diagram on the opposite frame.

Output data for device 2 is indeterminate before the
last part of its output enable signal. The solution is to
give comparison testing from a signal which indicates
valid data. Most microprocessor designs provide this
signal on the bus controller chip.

[ 4
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High Speed Signals

Recall that FHMAEZE will ignore faults that are less than
its duration. This implies that an FMAZE setting of 60
ns cannot test signals faster than about 8 MHz at 50 per-
cent duty cycle). To test 20 MHz signals, FFHATE
should be set to 20 ns. The general rule is that a signal’s
pulse width must be larger than FFIASE.

Initializing Programmable Devices

Programmable devices are indeterminate and will fail if
they are compared before on-board activity initializes
them. Synchronization data built into the library nor-
mally handles this. For new devices or RAM, it is left to
the user to mask out indeterminate states using Trigger.
Some systems read from RAM that is uninitialized and
the contents of the RD will not be the same. The solu-
tion is to trigger the start of comparison from a point

. after the read-before-write occurs. For example, set a
trigger on the writing to the highest memory address
since this could be the last step of a system’s initializa-
tion routine.
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APPLICATION ADVICE

The testing features are listed alphabetically below and
peculiarities of their application are described.

EoT

The end of test screen shows the states of all pins
at the moment of failure. This is useful to deter-
mine the failing RAM address when solving read-
before-write initialization difficulties of sequence
creation.

The time-to-fault reading will only be consistent if
an External Trigger is employed on initial
microprocessor activity. This is because CPU
devices act on a Reset pulse with an inconsistent
response time.

. Time-to-fauit readings in the nanosecond range
are useful for first fail conclusions. Readings in us
and ms ranges are too coarse to be useful.

FHASK

A lower setting provides a closer comparison and
therefore higher quality of test.

The setting should be high enough to pass the
typical range of good boards.

An abnormally high setting (i.e. 80 ns +) should

be investigated to see if a Gate is more ap-
propriate.

|
|
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FREQUENCY
GATE
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FREQLEHCY

Applications

900 Dynamic Troubieshooting

Use to monitor ungated clock signals.

Output pins are evaluated with DRC, so condition test-
ing of all types (H, L, A, F) is normally only done
on input pins,

A Reset is issued with each pin frequency check.
Duty cycle information is only available through

and it is affected by the Threshold set-
ting for narrow pulses.

EATE

Use as an alternative to large FIMAZHK settings.

Bus control devices usually provide suitable signals
for gating bus contention.

The frequency and duty cycle of the gate setting may
be observed to monitor complex timing relation-
ships (e.g. a gate set on RAS and CAS of a RAM).

FLUKE e Customer Support Services
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PIN_DEF
RESET
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FIM_DEF

Activity check will reflect pin status even while a
gate is not true. (i.e. an unselected bus device

will still show active pins).

Use sparingly since a bad board will have many
missing signals and be confusing.

Use mostly on input pins since outputs are checked
with DRC. Exceptions include one shots, line
drivers and any other device not testable with DRC.
H and L status checks are performed with 10K
pull-up/pull-down resistors in the Interface Buffer.
Pull-ups are present by default to bring unused
input pins to a definite state. For an L status
check, the pull-up is present; for an H status

check, a pull-down resistor is switched in.

FESET

Occasionally, a simple Reset fails to duplicate
power down reset. Testing can still proceed, ex-
cept for the few devices with uninitialized
registers. -

Very rarely, multiple Reset pulses cause such
problems as blowing a fuse. The extra pulses

used for synchronization may be disabled with the
command S%YHZ_EESET _OFF in the .oc file
of the Sequence. Alternatively, Trigger may be
used instead of Reset.

Use of a negative Offset to wait for initialization on
a device can be useful in trying to understand the
operation of a good board. On a bad board, how-
ever, it is susceptible to false failures. Trigger is a
more effective initialization parameter in this case.
Use of a positive Offset is recommended for those
devices that generate a board’s reset so that DRC
testing is done during the Reset pulse.
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The state screen shows the pin activity during test
and can be a good qualitative indicator of how ac-
tive a device was. '

THRESHOLD

It is recommended to keep Threshold constant and
vary FIMASE and Gate to make devices pass
during Sequence Creation,

Threshold sensitive circuits are subject to board-to-
board variations.

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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Hands-On Applications
Exercises
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Hands-On Applications Exercises

In the following exercises we will test a few devices in
Manual Mode on the known-good Demo UUT, making
the parameter adjustments necessary to make them
pass. Then we will insert some faults and interpret the
results.

Loading Example

1. Test the 7404 located at U36. Raise FIFASH to try
and make pin 10 pass. Try lowering THRESHOLD.
Note than when we can pass pin 10, other pins
fail. We need to test part of the device at one set-
ting and part at another.

2. Now ignore pin 10 and find the correct Perform-
ance Envelope. This becomes the Performance
Envelope for part of our test.

3. Ignore pins 2, 4, and 12 while comparing pin 10 and
find the correct Performance Envelope for this
part of the test.

Testing at two different settings results in a high
quality of test for the entire device.

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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Gating Example

1. Test the 74244 bus driver located at U37. Find the
FHMASE setting that allows it to pass. Is this a
loading or slight contention problem that can be
handled by FFASE without sacrificing the quality
of test?

2. Test the 74244 located at U43. Is the FFASE set-
ting required for a PSS result excessively high?
This seems to be a contention problem suitable
for solving with the Gate parameter.

3. Select a signal on the 8288 Bus Controller for the
External Gate lead. One method would be to use
trial and error on the various outputs of the 8288.
Note that if you do this, you should verify not only
that U43 passes with the selected gate, but also
that a fault inserted on U43 is captured.

Observe the schematic of the circuit to provide a

. clue for the proper gating signal. U43 buffers the
address lines from the DMA Controller and is
enabled by the DMAEN line. Therefore, possible
gating signals are those controlling memory, such
as:

MWTC - pin 9 of 8288
MRDC - pin 11 of 8288

4, Try testing U43 with an External Gate set to logic
0 and the EXT lead clipped onto the Bus Control-
ler. What FIAZHE setting will give a PASE result
now?

5. Note that on the Demo UUT, several control sig-
nals are ORed together to form a general purpose
gating signal for various busses. It has a true logic
convention, so the External Gate setting in the
DEMO.LOC file is logic 1 or H.
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RAM Initialization Example

1. Try testing a 41256 in the bank of RAMs. Increase

FMASK slightly to see if we have a loading or ac-
cess time problem. Can we draw any conclusions -
from the failing address shown on the pins of the
EoT screen? What is the column address (A0
through A8) captured at the fail point?

. Try testing with a Reset Offset of -100 ms. We ap-

pear to have a “read before write” initialization
problem that is solved by using the Offset
parameter. Note that some RDs may charac-
teristically power up to have the same contents as
the DUT at the offending address. In this case, a
PASS result will be obtained.

. Put the Reset parameters back to their default set-

tings and enable a Trigger to bypass the “read-
before-write” condition we observed in step one:
Set word 1 to detect a write cycle to this location.
With this trigger setting the RAMs should PASS.

Other guidelines that may help for other boards are
to set triggers on the top two or bottom two RAM
addresses since these locations are commonly the
first ones written for a RAM selftest.

. Now that we have the correct Trigger setting for

testing the RAMS, let’s try something else — a
measurement of the access time allowed by the
circuit driving the RAMs, It should exceed the
characteristic access time labelled on the 41256s.
Disable the Trigger setting and set the Gate to:
RAS =0, CAS=0, W= 1. Now press and
choose . The time high
value is the time that the Gate is true which
should be an interval greater than the RAM access
time.

900 Dynamic Troubleshooting FLUKE e Customer Support Services
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Fluke 900 Demo UUT
and Fault Insertion Board

The FLUKE 90 Demo UUT is based on an XT-Turbo
Clone motherboard, based on the 8088 Microprocces-
sor. The board can operate at 2 different clock speeds,
4.773 MHz and 10.00 MHz, and has on-board memory of
256K DRAM.

The Fault Insertion Board (FIB) is mounted on the
lower right hand corner of the UUT, and provides status
LEDs that indicate the boards operation, and 8 different
Fault conditions.

The Fault buttons are numbered (F1] thru on the
silkscreen adjacent to the individual blue fault buttons.

Each button inserts a different type of Fault on the
UUT. Please note that under most fault conditions the
UUT Crashes, however it can be Restarted by clearing
the Fault via the red CLEAR button.

900 Dynamic Troubleshooting FLUKE e Customer Support Services
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e FLTS RaM appears to fail. The fault is actually inserted in the decoding
circuit at u2s, which also fails. This illustrates the necessity of testing
address decoding and bus driver devices in a Sequence before the RaM
itself to avoid ambiguous resuits.

e FLTe Mhnabletotest - MHaitins for trisser
result. The uUT is crashed before RAM is even exercised.

@ FLT7 This fault causes bad data to go intoc memory. Every time the board
is reset it is active for a time before locking up. This exemplifies how DRC
will pinpoint the source of the bad data and not capture the fault as it
propogates through memory.
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Fault Insertion Exercise

Enable the Trigger setting for RAMs that permits them
to pass on a good board. Retest a 41256 while FLTS,
FLT6, and FLT7 are inserted. A complete description of
these faults appear at the end of this section.

The results of your test may be interpreted as follows:

FLTS RAM appears to fail. The fault is actually in-
serted in the decoding circuit at U2s, which also
fails. This illustrates the necessity of testing ad-
dress decoding and bus driver devices in a Se-
quence before the RAM itself to avoid ambiguous
results.

FLT6 Lnabletotest — Waitime for
L.i 1292 result. The UUT is crashed before
RAM is even exercised.

FLT7 This fault causes bad data to go into memory,
yet the RAM itself passes. Every time the board is
reset it is active for a time before locking up. This
exemplifies how DRC will pinpoint the source of
the bad data and not capture the fault as it
propogates through memory.

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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Device Libraries

Section 5
Device Libraries

The device library is a database containing information
for in and out of circuit testing. It is comprised of a ROM-
resident file containing a large number of standard
devices and expandable user files resident in system RAM
or cartridge. The ROM library contains test patterns for
verifying the functional integrity of reference devices in the
ZIF socket. The revision level of the library is indicated on
the main power up screen.
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HAME G 255k
SIZE 14

HAME ZETOT
Las R i5sH

HAME FrAll
Loab FrL.eal i
C_=UM 117a1:
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Library Format

The first command in a command group is HAME fol-
lowed by the device number designator, The next com-
mand either specifies the device size or references an
equivalent device that is already contained in the

library.

Note that the first example shown defines a 14-pin
device known as 7400X, unrelated to a 7400. The
second example defines a device known as S7777 to be
equivalent to a 7400.

Test parameters may also be added to the command
group to account for characteristics such as drive
capability (RO_DFY), parameters and RD Test
specifications. Note that parameters specified in a .LIB
file should be general for all applications while those in
a .LOC file are unique to a particular circuit.

RD test information is listed to verify the device in the
socket. For PROMs and PALs, a checksum (C-5UM) is
calculated and verified. Approximately one hundred
cells throughout the PROM address range are combined
for its checksum (enough to characterize, but not fully
evaluate it). A standard pattern is applied to a PAL, For
all combinatorial and many sequential PALs, this
generates a single characteristic checksum. For more
complex PALs, a unique checksum is not obtainable by
this method. The only recourse would be to write
specific vectors based on a knowledge of the PAL, as
described later. An example of a customn PAL library
entry with Z_ 5L is shown on the left.

As a final general word on libraries, when a user enters
a device type number, the system first checks cartridge-
resident .LIB files, then system-resident .LIB files, before
checking the ROM-resident library. Thus, device num-
bers duplicated on both ROM and cartridge will be
chosen from cartridge, effectively ignoring the ROM
library.

900 Dynamic Troubleshooting
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RD/DUT
Synchronization
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Two main elements of the library for a device are
synchronization (conditions and vectors) and RD test
vectors.

Specifying RD/DUT Synchronization

For most devices other than combinatorial and RAM
chips, it is necessary to define the synchronization re-
quirements between RD and DUT. This is because the
two devices must first be in synchronism before a
PASS/FAIL determination can be made.

To ensure synchronization, we must be able to observe
or infer all the internal states of each device. For ex-
ample, an octal latch can be checked for synchroniza-
tion by merely observing its outputs when they are
enabled. However, an 8-bit FIFO shift register would re-
quire 8 pulses on its serial-shift-in line before we can
infer the internal hidden states.

900 Dynarnic Troubleshooting FILUKE e Customer Support Services



Device Libraries

S _Time Synchronization

1. Monitor put for activity that ensures
synchronism.

2. Stimulate rp until it “catches up” to a
static pur. '

Synchronization Algarithm

usT ‘ mﬁ'&:'radc TEST
SYNC_PAT UST in sync? (PASS or FAIL)

$_Time You Unable to
No -, Expired? Synchronize .
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One of the failure modes of a DUT can be that it is in
an illegal state or simply cannot be synchronized.
Every attempt is made, therefore, to synchronize RD
and DUT before a PASS/FAIL test result is presented.
Under certain rare board conditions, the DUT is not
compared because of an inability to synchronize (Un-
able to Synchronize result). Two methods are employed
during the S_Time to synchronize RD and DUT:

1. Monitor DUT for activity that ensures synchronism.

2. Stimulate RD until it “catches up” to a static DUT.

Synchronization Algorithm

The synchronization algorithm during S_Time is shown
on the opposite page.

As can be seen from the diagram, synchronism is first
attempted with a series of Sync Conditions. These are
chosen as the necessary and sufficient conditions that
would guarantee the RD and DUT would be in the same
state.

For example, two 7474 D flip flops would be in the
same state after logic 0 on the clear or preset lines or
after a rising edge on the clock lines. If any of these
occur, the devices are assumed to be synchronized and
comparison testing is enabled.

For devices with internal hidden memory states, Sync
Conditions are the only effective technique for
synchronizing and care must be taken to ensure that
they are specified completely to avoid falsely assuming
synchronization.

If these conditions do not occur, the second method is
tried, stimulating the RD. The stimulus vectors may be
defined explicitly (54'HC_NVEZT), chosen from the RD
Test pattern (SYHC_FAT), or created randomly
(EYHC_EHO)., If no conditions or vectors are

specified, =4WMIT_EMD is automatically chosen for the
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duration of S_Time (beware of false synchronization if
there are hidden states).

For our 7474 example, a suitable S%HC.WECT would
be a pulse on both clock lines. SYMHC_FAT can be an
effective synchronization definition, but it should only
be used if the RD Test pattern completely exercises a
device. =4'HMT_FHO is the easiest to specify although it
is less effective.

After each vector is applied, RD and DUT are checked
to see that their outputs are the same and, if so, DRC
testing proceeds. For tristatable devices, a further
parameter, SYHE_GATE, defines when it is valid to |
check for synchronism on an output pin. This is usually
a logic level on the output enable pin.
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1. What activity could initialize a device
into a known state? The Sync
Conditions should be
specified accordingly.

2. How might a device be stimulated
to cycle it through all possible
states, or given a known state
of put, how would an RDp be
put into the same state? The
vectors should be specified
accordingly.

Synchronization Commands

S_TIME
SWHE_COND
SYMHC_WVECT
SWHC_PAT
SHHC_RND
SYHCLIGHORE
SYMC_FIMS
SYHE_BATE
SYHCREESET_OFF
SYHC _GR_EHD
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When defining the synchronizing parameters for a new
library device, it is best to ask yourself two questions:

1. What activity could initialize a device into a known
state? The Sync Conditions should be specified ac-
cordingly.

2. How might a device be stimulated to cycle it
through all possible states, or given a known state
of DUT, how would an RD be put into the same
state? The vectors should be specified accordingly.

For programmable devices that have hidden states,
method 1 should be used alone without method 2.

Synchronization Commands

The actual commands that define synchronization are:

SYMOUCOMD  defines conditions sufficient to
synchronize from on-board activity

SWHMCWECT  defines vectors to be sent to RD

SYWYMC_PAT specifies RD Test pattern instead
of sync vectors

SYMCRHD specifies random pattern instead
of sync vectors

SYMC_ISHORE specifies any pins that should be ig-
nored while checking for synchronism

SWHMCLFIMNS  specifies the DUT output pins which
should be inactive while RD vectors are applied
during synchronization.

SWHC_GATE  defines how tristate outputs are
enabled on DUT. Syntax is similar to GATE.

SYHC_FEZET_OFF  disables the Reset pulse.
Normally, a Reset is issued before checking for
each sync condition.

=4 HEC..GFE_EMD identifies the end of the group of
Sync parameters.

. S_TIME duration of synchronizing attempts

. Syntax for the preceding commands is found in Appen-
dix II of the Operator’s Manual.

900 Dynamic Troubleshooting FLLUKE® Customer Support Services
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HAME r4vd

SIZE 14

SYHC_COMD {1 FP1=L +Pd=L + FP3=R>
SYMC_NMECT 1 <1 HFA=C Pe=052
SYHC_PIMS 134

SYHC_GR_EHMDE

Vce 2 CLR 2D 2CK 2FPR 2Q 20
SN I 3 N S 2 N =3 N S Y I (0 I R _‘
D PR Q]
> CK
)
CLR CLR g
q Y
= CK
D o @
]
] ]
{2 3 [ | a 5 6 7
1 CLR tD 1 CK 1 FR 1Q 1@ GND

7474 Flip-Flop
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The example on the facing frame is a library definition
of a device (a 7474 flip-flop) with synchronization
parameters. The pin diagram can be found on the lower
frame.

Notes:

1. = and * are called brackets. (For additional informa-
tion refer to Appendix II page 69).

2. For illustration purposes, only half of this dual flip-
flop has been specified.

3. A number before the first bracket specifies repeti-
tions of the entire expression. A number after an
opening bracket specifies repetition of the brack-
eted portion.

4. F #=F means check for a rising edge.
5. H alone means unspecified pins are driven high.

. 6. F #=C means provide a clock pulse of proper po-
larity.

7. P #=0 # means apply a level to the RD pin that is
the same as the specified DUT pin number.

Hands-On Exercise

Complete the Library Definition for the 7474 flip-flop
on the opposite page by adding the missing
synchronization parameters for the second half of the
chip.
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HAME
SIZE
SYHC_COMHO
SYHC_NVECT

=4
P
Ca T
=i

L1 PLI=R>
1 <1 L F1i=CP3I=02 P4=05 P7=05 Po=037
F13=01ZF14=D15 P1V=01c P183=D195

SYHCGATE Fl=L

SYHC_PIHS i1

SWHC_GR_EHD:
" vee 8@ 8D 7D 7 68 6D 5D 58 CLOCK
_leol ] |

1

OUTPUT
CONTROL

1

74374 Octal Latch
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Notes:

1. Sync Vectors are specified on one line in the editor.

2. A “Synchronization timeout” message appears if .
the 5T IME value is too low for the complete
vector list to be executed. Possible causes include:
=_TIME too small, vector list too long, insuffi-
cient activity on SYMC_GATE.

3. The DUT clock (Pin 11) must be inactive while vec-

)
.,

tors are applied to RD (S%YMC_F IMS command).

900 Dynamic Troubleshooting FLUKE e Customer Supporn Services 5-15



Device Libraries

HAME 416l
SIZE 1g

SYHC_COMD <1 Pl=L+P3sL#P2=R>

SYHC_WECT 1 <1 HFS=LP7=L Fif=L F2=C F3=014
P4=013PS=012 Pe=011>

SWHC.FINS 27918

SYHC_GR_EHD:

Dutputs
RIPPLE A
CARRY N ENABLE
vee OUTPUT  Qa Og Q¢ Gp T LOAD
16 15 14 13 \__l?l_ 1 10 9
—] 6] | - IS I [ S
RIPPLE O 0 q @p ENABLE
CARRY A B ¢ D T
OuTPUT
CLEAR LOAD
ENABLE
CK A B c D P
1 2T 13 1+ |s| |e 7 8 [
CLEAR CLOCK , A B 3 D , ENABLE GND
\ ", P
Y
Data Inputs
74161Synchronous

4-Bit Counter
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Notes:

1. The expression * Fi+E*

means F and B must occur

simultaneously. % 1 ##<E* means f and E must
occur, independently, in any order.

900 Dynamic Troubleshooting
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HAME Rk Xo s
SIZE 1&
SYHC COMHD <1 PE=H+PT=H+F2Z=H+ PI=H>
SYHC_YECT 2<1LPId4=CPI=01<5SLPl=CF1d4=014%
SYWHC_PINS 114
SVYHC _GR_EHDH
INEVT NG Q4 Op GND Op Gc
Jw 3y J12] | n 10 9 8 |
@p Qp Og
A Q¢
>R Rg¢2y
Rocly R Racly
A 3 s s [ 17
WEUT - Roey - Roy  NC o Rear P
7490 Decade Counter
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Notes:

1. Sync Vectors are applied to this Decade Counter
(RD) when the DUT is inactive. Clock pin 14
receives a pulse followed by S pulses on clock pin
1. This is repeated twice to cycle through all 10
states.

2. The general rule for devices that have dual internal
structures is to hold one in the same state as DUT
while stimulating the other (eg. F1=01).

3. - forces execution of the expression on the left, then
the expression on the right.
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Specifying RD Test Vectors

1. A definite stimulus produces a predictable
response.

2. A definite stimulus produces a response
- that:

e is not predictable but is consis-
tent (e.g. PROMS)

e is not consistent (e.g. DRAMS)

o logic 0 for an input pin

1 logic 1 for an input pin

logic 0 for an output pin or Gnd
logic 1 for an output pin or Vcc
tristated output pin

O N & r

disable comparison on ail output
pins for this vector (used for
devices with internal memory
that power up in indeter-
minate states until initialized). ®

5-20 FLUKE oo Customer Support Services 900 Dynamic Troubleshooting



Device Libraries

Specifying RD Test Vectors

Test patterns for RD Test may be specified using con- -
ventions for two categories of devices.

1. A definite stimulus produces a predictable
response.

2. A definite stimulus produces a response that:
® s not predictable but is consistent (e.g. PROMs)
® s not consistent (e.g. DRAMS)

Category 1 comprises most devices and the vector as-
signment conventions are:

logic 0 for an input pin

logic 1 for an input pin

logic O for an output pin or Gnd

logic 1 for an output pin or Vce

tristated output pin

disable comparison on all output pins for this
vector (used for devices with internal memory
that power up in indeterminate states until ini-
tialized).
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HalE ¢ B
SIZE 14
ROTEST YECTORS

BEH B@8HL — HBSHOBH
1aH 16dL.  HigHigH
AiHAIHL  H&iHalH
11L 11t LiiHIIH
EMD_YECTORS

0 logic 0 for an input pin

1 logic 1 for an input pin

L undefined pin: input, high, low or tristate output
(try to drive pin low, but allow any state on pin)

H undefined pin: input, high, low or tristate output
{try to drive pin high, but allow any state on pin)

+ output pin with a high or low level (not tristate).
Vee and Gnd are specified with +.

* output pin with a high, low or tristate level

A tristated output pin

5-22 FLUKE® Customer Support Services
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In a .LIB file created from the Editor, the pins are listed
in vector .rows with optional spaces to improve
readability. The starting command is ROTEST YEC—
TORS and the last command is EMD.YECTORS.

Example:
HAME r4Ea
SIZE 14

ROTEST VECTORS
AGH BaHL.  HEeoHesH
184 16HL Hi16HigH
B1HGE1HL. Ha1H81H
1L 11t Li1HLIIH
EHMO_MECTORS

Category 2 has two subcategories (CHECKISLM,
FREESEMCE) and uses the following vector asignment

. conventions:

logic 0 for an input pin
1 logic 1 for an input pin
undefined pin: input, high, low or tristate output
(try to drive pin low, but allow any state on pin)
H  undefined pin: input, high, low or tristate output
(try to drive pin high, but allow any state on pin)
+  output pin with a high or low level (not tristate).
Vee and Gnd are specified with +.
* output pin with a high, low or tristate level
Z  tristated output pin

For PALs and PROMs, the header command for the vec-
tor table is:

ROTEST ¥ECTORS CHECESLM
The footer command is:

EMO_NWECTORS
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5-23




Device Libraries

5-24 FLLUKE® Customer Support Services 900 Dynamic Troubleshooting




Device Libraries

For DRAMs and devices with an inconsistent C_=LI,
the header command is:

ROTEST YECTORS PEESEMCE
The footer command is:
EMO_VECTORS

Note that normally the RD Test Vectors checksum
would only be created by the user for new types of PALs
and PROMs, Types that are in the library already have
their RD Test specified using C_SUM as described in
Section 3.3.2 of the Operator’s Manual.

The ROTEST YECTORS FRESEMCE table used on

new DRAMSs checks that the RD is able to drive its out-

puts and that it is not driving any of its inputs. The vec-

tor rate of RD Test is not fast enough to meet the
. timing requirements for reliable data.

VERIFYING AND PRINTING
RD TEST VECTORS

RD Test may be run on a device from the Manual
Mode that is a sublevel of devs ] o
M EI=l. Shown on the screen will be:

¢ line number that failed
& pin number that failed
e C_SUM error if applicable |

The RD Test patterns for user libraries and the ROM- |

resident system libraries may be printed. Press |
MBIl in Develop mode and select the device |

whose pattern is to be printed under IHNERNEIN

Press and BNl which will send the for-

matted test pattern to the RS232C port.
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Answer to exercise on_page 5-13
SYMC_COHD <1 P18=L+P13=L+P11=R>
SYMC_WECT 1<1 H Pii=0C P12=09>
SYHC_FINS 18 11 13
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Section 6
Board Testing

In Section 3, a basic sequence was created without think-
ing about file handling. We will now cover in greater
depth the process of enhancing Sequence Files, Program-
ming, and Data Logging.
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TEST1.nsq

TEST1.SEQ
TEST1.LOC

TEST1.seq
TEST1.loc

LIB
LOC
SEQ
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Filetypes

Initial sequence development is done in a mode that
requires no knowledge of the file structure, syntax or
editor. The MEEME=CH in develop mode creates a
temporary file (.nsq) that is transparent to the user and
automatically creates basic source and compiled files.
If you list the file directory from HEEXEIGG
mode, you will observe the following:

TESTl.nsq may be further modified under
deuis | oF - mode

TESTL.SEQ  source files that may be further refined
TEST1.LOC  using the editor

TESTl.seq  compiled files that may be used to test
. TEST1.loc a board.

Recall that there are three types of interrelated files
that make up a sequence:

® LIB - library files are resident in ROM and define default
parameters for most standard devices. New library files
may also be created and stored in the cartridge by a
user.

® LOC - location files contain all the changes a user
made to the default parameters on a device. These are
referenced to the board location designator. The
parameters may be thought of in two groups: device
functionality {(e.g. P.E., initializing, qualifying),
surrounding activity (e.g. frequency, input pin states).

® SEQ - sequence files define the order of test using
individual device LOC files. Also, user comments can
be inserted.
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Compiled

.seq
Joe
lib
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Creation of a Sequence and its component files is
similar in some ways to a software computer program.
A SEQ file will call .LOC files which in turn call .LIB
files. Instead of lines of computer code, of course, the
FLUKE 900 files are made up of the keystrokes as they
were entered. These SEQ, .LOC and .LIB files are desig-
nated as Source files and they can be edited by adding
or deleting keystroke commands.

The tester actually runs compiled versions of the files
and these are designated by lower case, .seq, .loc and .lib
names. Compiled files typically occupy only one third of
the cartridge memory space of their Source versions but
are not modifiable (run only). Thus, after inputting a
new Sequence from the keyboard, a compile operation
is done on the files when is pressed in

clo g | o

To summarize the file structure and its application, let’s
follow the complete procedure for our sequence TESTI.

900 Dynamic Troubleshooting
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FLUKE 900 Active
Procedure Mode Files
1. ICs tested on known-good board with dleue loE STEY TEST1.n==

]

parameter adjustments to make them
Pass. Source files TESTLLOC and
TESTLSEQ are automatically created as
well as compiled versions TEST1loc and
TEST1.seq.

. To improve the guided diagnostics the

editor is invoked to reorder the sequence
and add user comments.

. The refined source files TESTLSEQ and

TEST1.LOC are compiled to produce the
run-only files TEST1.seq, and TESTLlec.

Hdous lop SRR TEST1.SER
TEST1.LOC

deuslng TESTL.=z23
comEl e TESTL. loc

Locat ions

Oewvices

( Filename: TESTI
(1=
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Temporary Files

Note that a straightforward sequence can be created by
initial development under HMEEMC=CE in the
desired order, without manually editing or compiling
files. Usually, however, the temporary file created
under IRISEMEE=E is used as a master to develop
other ordered troubleshooting sequences from. Once
further development is done on a source file using the
editor, it no longer resembles the temporary file from
which it was derived. There is no way to update the
temporary file, so the source copy becomes the new
working development file.

A method for reordering the sequence without using
the editor is to re-enter the location numbers for an
existing EEEIEMEE-ICM file in the desired order. The
order in TESTl.nsq iS now:

. U4
2
UF:

U62
U9l

Let us reorder it so that U91, the oscillator chip, is the
first on the list. Select HSEIEENTCIN WTTNNETED
mode and type (TJ(E)(EJ(T()(ENTER] (note warning
that the new_seq file exists already). Enter in the loca-
tion of the first device we want by typing (UJ(31(1)
and observe the screen,

Now redefine it as U91 by pressing IEEINSILain
and entering the same location. You will have to con-
firm that U91 will replace U14 as the first device by
pressing IEEEEE. Repeat this procedure for each
device in our new desired order U91, U14, U2, UF3, U62
and press to create new SEQ and LOC file ver-
sions. (Note that you are asked to confirm this since it
will wipe out the old SEQ and LOC files.) Two other

. methods of reordering are to use the built-in Editor or
download a PC-generated SEQ file.
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(Enter: . ] )
+FILEMAME> .TY¥FE :SOURECE
Hot zrecified raramster def
SEL CART

ESC (A ) (F2 ) (F3 ) [(Fa ) (F5 ) ETC
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Editing Source Files

Let us now use the Editor to make a couple of refine-
ments to our sequence. We will insert an operator
prompt into the .LOC file advising the operator not to
use a reference device when testing the 8284 at U91,
and we will reorder the SEQ file through the editor this
time so the last two devices are interchanged.

First select under the develop mode. The
resultant screen is shown on the left.

These labels, and the second menu available through
pressing are file utilities described in detail in the
User’s Manual. The one we want now is to
change the TESTLSEQ and TESTLLOC files. Press
and follow the syntax instructions in the dis-
play, using TESTL.LOC:CART as our filename (files are
assumed to reside on the cartridge if the last name field
is left blank). Your screen will look similar to that
shown left when you type the following:

CEEE0]

Note that when creating a new file you must edit into a
filename. For an existing file you can merely edit a
filename. This syntax permits you to keep a backup file
of the original file you are changing (i.e. edit A into B
will define B as an edited version of A while retaining
the original A).

900 Dynamic Troubleshooting FLUKEe Customer Support Services
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MAME

SIZE

EOT EMAELE
TSHORE
ACTINMITY

HAME
LD

HAME
LOAD

HAME
LionD
C-5lH
S_TIME

HAME
Lanl
S_TIME
GATE
TRIGEER
IGHORE
F_MASK

HAME
T_TIME

6-10

U31

OFF
123456
FE=2. 38EMHz

ig
r4aa:

Uz

T,
oo

UF3
PALZZV1E
43446

OH SEoE:

LY
'z%a

12 13
SHHz 1 %

OH Fl=LL PZ=LL FV=Hx PZV=LH

1&

RS H

on
= [T
= T

TEST1.LOC Listing
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Press and you will see the top-of-file line, the
device and parameter entries, and the global test time
change we made. You can scroll through the file to ob-
serve the total listing as shown on the left.

Each line is known as a command and they are grouped
by location into command groups.

There are a few rules of structure and syntax to both
SEQ and .LOC files:

#& [nstruction line labels must begin in column 1.

@ Labels, instruction commands and parameters are
separated by at least one space. |n practice the key
produces an easily readable spacing.

® *“:" identifies the rest of the characters on the line to be
a comment that will merely be listed and not executed.

e “"is used to terminate each command or group of
commands. For a .SEQ file this means every line that

. requires operator action (i.e. pressing [TEST ) ends
with “:", and for a .LOC file every group of commands

associated with a device ends with a “:".

¢ Blank lines make a file listing more readable, but do not
affect its execution.

The standard format for a .LOC file uses the MAFE
command to specify a device location, the LWL} com-
mand to specify the device at the location, followed by
appropriate parameter commands. One location in a
.Loc file may be chosen as DEFAULT and, in this
case, the parameter commands are taken to be global
values that apply to all devices in the file.
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TOF OF FILE —=

TSSO TERE 1nEochar delste del _char enid
. Y,

(ESC) (¥ ] (F2 ) (F3 ) (F4 ) ETC

| I':!l A
"TE'-aT WITHOUT RD "L
e

| 1EsEny s ochar deletse del _okbar e

(Esc) (A} (F2 ] (F3 ) [F4 ] ETC
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Note that the (FT) key has the label ISR
This alternately chooses to insert a blank line when
(EnTer ) is pressed or to revise (write over) the line that
the cursor points to. The (Fz] key has the label
S ETal and alternately selects to insert or
replace characters. IRENEL removes and entire
line and IEEFSEETSM a single character.

To add the operator prompt, position the cursor as
shown on the bottom frame on the facing page and
press IFNSEERSC00Nl so we can insert a command line.
Refer to the screen on the left.

Press (ENTER ] to open up a line within the file and type
in the BISFLAY command shown in the next frame.
Note that the text scrolls to the left as you enter the
text.

Press to exit the Editor.

900 Dynamic Troubleshooting
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6-14

(- - —— _TOF OF FILEE:———

LFEeses s ohar deletes del _clhar

&
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We have finished editing the location file and now wish
to reorder the sequence file. Invoke the Editor for
TEST1.SEQ. We observe the following listing and screen

at left:

LOC_FILE TEST1
TEST al:
TEST L14:
TEST 2:
TEST FLE3:
TEST R1oyes

The standard format for a .SEQ file starts with the
LOC_FILE instruction to specify its associated .LOC
file. The use of an EMI} command as the last command
of a SEQ file is good practice, but one that is not strictly
required. It restarts the sequence from the beginning
after displaying an “EMD OF SERUEMNCE” message.

Proceed to insert and delete characters or lines until
the listing appears as:

LOC_FILE TESTI1
TEST 31
TEST Hids
TEST L
TEST Uez:
TEST FLEE:

Now, terminate editing of TEST1SEQ with SR
Note that comments may be just as easily inserted into
the SEQ file as the .LOC file. Both source files must
now be compiled. Do this by using the
key for TEST1.SEQ and TESTLLOC.

Verify that you have a finished sequence by trying to
run it under sequence mode. Try and test part of the
Demo UUT using your new sequence, TESTL.

Congratulations!! You have completed the full process
of developing your first sequence.

900 Dynamic Troubleshooting
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Example: INTERFACESEQ file
LOC_FILE IHMTERFACE
STaRT TEST L
DISFLAY "FREG OF DSCILLATOR=4MMHZ ":
TEST HRH t TEST the BUS first
TEST Ugs
TEST s
! This whole line 1= a comment
TEST 15
TEST L7

Example: INTERFACE.LOC file
HAME DEFHULT 3 Globzal rarameters
F_HASEK 4 3 F_MASE=48 nzec
THRESLD 15883 logic 1=1.5 ¥
HAME i1
LOAD rdadds
MAME Lz
LoAD I Yo S H
HAME 3
Lonb T43I7TEL
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Sequence Enhancement

We are going to examine source files in detail and ex-
plore some advanced capabilities of the programming
language itself, On the facing page are typical .SEQ and
.LOC files using the standard syntax rules.

Notice that the function of the .SEQ and .LOC files are
quite different. The .SEQ file is like a computer pro-
gram that acts on data while the .LOC file is a database
of locations with associated devices and parameters.
We will shortly introduce some .SEQ commands that
permit programmed jumps, conditional commands and
function calls,
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6-18

DISFLAY "Freaof Oscillator = 4fHz ™

(TEST1.s=9 - TESTi.loc )

Freqg of Ozcillator = 4iHz=

k @ Laina Freg pPosuits comment J

| ESC | (F1 ] (F2 ] (F3 | [F4 ] [F5 | ETC

DISPLEY 1 “"Freaof Dzcillator = 4MHz ™

(Fres of Ozcillator = 4MHz N

btz i

t

=)

2]kl sy

L

ESC) (Fi) (F2) (F8) (Fa) (¥ ) [ETC
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Display

The DIZFLAY command puts a message, typically an
operator prompt, on the LCD screen. The OISFLAY
command is usually placed in the .LOC file, however, it
also may be placed in a SEQ file.

When the DI SFLAY command is used without a line
number, as shown in the upper frame on the opposite
page, the message is automatically placed on line three.
If the message is longer than 40 characters, the message
is wrapped to the following line. Messages longer than
80 characters are truncated.

Use of the optional line number (1 through 4) will
place your message on the specified line as seen in the
lower frame.

900 Dynamic Troubleshooting
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Functions
TEST HH

FUMCTIOH MESG-1
TEST LI :

disrlaz first Frromrl

“aw

FUMCTION  TRIG-1 ? s=etup external trisassr_1
FUHCTIOH HMESG-2 5 rromrt toattach trisser

TEST ik
EHD:
MESE-1  DISFLAY "REunselftest Ho 2"

EMD_FUNCTION:

MESE-2 DISPLAY  “Attachtrisser inFut leadtoS8632rin2g "
EMO_FUMCT IOH:

TEIG-1 TRIGGEER OME=61 3 trizseronrizins edos
EHDO_FUHCTIOM:
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Functions

When a series of commands are needed in several
places in the sequence, they can be grouped together
into a FUMCTION, and then called as a subroutine
from another command group. The TEST command
and the “ & ” cannot be part of the function.

Functions are ideal for parameter settings that may be
used with more than one DUT, such as an external trig-
ger, or for operator prompts (reminders) that have to
be repeated in more than one place. After a Function
has been called and executed, control is returned to the
command following the call.

A function is defined by a label, and a command group
ending with an EMO_FUMCTION statement. Any
specified function can be called by using the command
FUMCT IO followed by its name.
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Jump

TEST s
JUMP COMNT—-2 f Jump o COMT2
COMT-1 TEST Ligs
TEST Har:
COMT—-2 OISFLAY "Rurntselftest Ho 2"
TEST e
EHDO:
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Jump

This command will cause the sequence to continue ex-
ecution at the specified label. A valid label starts in
column 1 of the source file.
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If...Then

IF PRSSED THEM DISFLAY "BORRED IS OO0
IF FAILED + Pd=f# (P22=2,8%3kHz 2 %+ P11<1MH=> THEM JUMF YEC1

Conditions:
PrzotED DUT passed
FARILED DUT failed
RO_SHORTED Short in ZIF
EO_TEST FRILED Bad RD
CLIP_TEST_FRILED Clip check fail
FRILED_TO_SYHC Unable to sync RD with DUT
HO_GATE Gate word did not occur
HO_TRIGGER Either trigger word did not occur
MOLTRIGEER _MORED] Trigger word 1 did not occur
HO_TRIGEER _MORDZ Trigger word 2 did not occur
Operators:
+ OR
+ AND
< Pin freq less than value
# Pin freq greater than value
= Pin freq equals value
< Freq not equal to value .
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if...Then

The IF command is used to test if the specified set of
conditions are “true”, and if so it will execute the com-
mand defined by THEM, otherwise the program will
continue executing at the next command line.

The 1F command has the following syntax:

IF condition THEM command

where condition is one of the states listed on the left or
optionally, one of the conditions listed followed by an
operator followed by another condition. Conditions can
be chained in this manner to satisfy multiple cir-
cumstances with parentheses used to specify
precidence.

Note: The units for frequency must be spelled Hz,

. kHz, and MH=.
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LOC_FILE  DEMO
TEST Uz

IF P2=4,7¢3MHz 2 X THEH JUMF BUS
TEST als

ALINE
BUS TEST L3
TEST L4353

TEST 43
EHOE

Sample Sequence File
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As a further illustration of the application of a condi-
tional jump in a sequence, consider the Demo UUT
board. Before testing devices on the data and address
buses, we probably want to test the bus controller itself
at U2. :

As part of the test for U2, the 8288, suppose we specify
(in the .LOC file) that a 4.773 MHz clock must exist on
pin 2. If pin 2 of U2 shows the presence of the 4.773
MHz clock we want to continue testing the other devices
on the bus. If the clock is not present, we want to direct
the operator to check pin 8 of the oscillator chip at U91.
The sequence on the facing frame shows how this
would be accomplished.

900 Dynamic Troubleshooting
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Sequencing Preparation
& Assessment

Diagnostic Stimulus
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Board Testing Considerations

The remainder of this Section provides a detailed pro-
cedure that is recommended for the creation of effec-
tive board test Sequences. :

Sequencing Preparation and Assessment

Decide the quality of diagnostic testing desired, the de-
gree of automation to be included and how much time
is available for programming. A 100-IC board will
generally take from two to four days to complete the
entire sequencing process. Assess the device coverage,
percentage of analog components on the board and any
areas that exceed the tester speed specifications.

Collect Reference Devices, schematics and any re-
quired fixtures including loopback plugs, /O connectors
and extender cards. Arrange RDs in ascending numeri-
cal order in an RD retainer tray. One possibility is to
have a unique tray for each board type. Another is to
have one or two trays that have all devices for a range
of boards.

Ensure that clip contacts are clean. Check oxidation on
device pins and clean with alcohol if necessary to avoid
intermittent contact problems.

Check that +35 volt power supply is good on the board
and not at a marginal level that may cause inconsistent
results.

Diagnostic Stimulus

Set up a reliable repeatable stimulus, ensuring that the
activity is as extensive as possible. Use Reset wherever
possible and verify that it really does initialize the
board. Look for a signal that comes from the power on
function, such as a capacitor to Vcc connected to the
microprocessor reset line. On a single board system this
is usually straightforward; on a multiple card system,
the reset may even be located on another board.

900 Dynamic Troubleshooting FLUKE e Customer Support Services
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Pass DRC

Verifying that All Devices

1. Verify each device in turn from
- one end of the board to the
other.

2. Verify each device in numerical
order (e.g. 7400, 7402, ...)
placing a sticker on each IC
to keep track of those done.

FLUKE® Customer Support Services
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Verifying that all Devices Pass DRC

Verify in IEIMEEGE Mode that each device on the
board passes and, if not, make the required parameter
changes. Refer to the .LOC file listing on page A-6 for
an example of what parameter changes were necessary.
Note that since B is set per device, not per
pin, it is advisable to test twice when only one pin has a
large setting (eg. 150 ns). Test once at 150 and a second
time at 30 ns, with the offending pin ignored.

On devices that pass, pressing
VY=, to highlight active pins will give an indica-

tion of how well a device is stimulated. Two convenient

ways of performing the IRl procedure are:

1. Verify each device in turn from one end of the
board to the other.

2. Verify each device in numerical order (e.g. 7400,
7402...) placing a sticker on each IC to keep track
of those done.

900 Dynamic Troubleshooting FLUKE e Customer Support Services
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Adding Signal Conditions Tests

e Fixed Frequencies
e System Clocks

e Activity Presence

e Levels

e Triggers and Gates

Structuring the Sequence
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Adding Signal Condition Tests

In general, the more you know about a board, the more
conditions you can test for. Use secondary signal condi-
tions sparingly; activity checks and triggers are most
useful in a sequence structured by signal flow. A miss-
ing condition should direct you to a specific fault (e.g. a
missing clock should point to the oscillator section).

Adding many condition tests throughout a board, how-
ever, will be confusing since there are many missing sig-
nals on a dead board. Suitable conditions in order of
increasing knowledge of the board operation are:

Fixed frequencies
System clocks

Activity presence

Levels

Triggers and Gates

Check conditions only on input pins since outputs are
already checked through DRC.

Enable H and L status checks for pins that are pulled
up or down through resistors. Measure frequencies on
fixed, ungated periodic signals. Check for active signals
coming from off the board.

Structuring the Sequence

The next major step in Sequence creation is to reorder
the devices for troubleshooting. This may be done by
redefining all locations in HEERME=CH mode, or
creating a new SEQ file with the editor or via the
download utility from a PC generated file. The order
could be by RD type, fault occurence based on past ex-
perience or signal flow. It is advised that the order be
by signal flow, since occasionally, failure modes induce
apparent faults further down the chain. As an example,

. failing memory addressing logic can cause all memory
devices to appear bad.
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Typical Sequence Order

e reset circuit

e clock, timing generation circuit
e bus control, address decoding
e address bus drivers and logic

e databus drivers and logic

e memory devices

¢ I/O, remaining circuitry
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Board Testing

A typical micro-based board would have the following
recommended Sequence order:

reset circuit

clock, timing generation circult
bus control, address decoding
address bus drivers and logic
databus drivers and logic

memory devices '

I/O, remaining circuitry

To test PC option cards, first check the cardedge inter-
face devices.

If the board diagnostics are effective in first isolating a
failure to a part of the board, several small Sequences
appropriate to each part could be a good implementa-
tion, These smaller .SEQ files will share the same .LOC
file for the whole board.

900 Dynamic Troubleshooting FLUKE e Customer Support Services 6-35




Board Testing

Adding Operator
Screen Messages

Compiling the Files
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Board Testing

Adding Operator Screen Messages

Employ the editor to add operator prompt messages to
the SEQ file. This can be done also by uploading to a
PC, using a full screen editor, and downloading back to
system RAM. The added messages could be advice on
connecting the patch leads, the type of RD or
troubleshooting hints. Function calls are a convenient
way to add duplicate messages.

Compiling the Files

All edited files must be recompiled into executable ver-
sions. Press SR E-M 2nd enter the filenames
with extensions. Do this for all edited .SEQ, .LOC and
.LIB files.

900 Dynamic Troubleshooting
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Board Testing

Documentation

e printout listings of the files

e comment sheet on why
parameters were changed

e date, revision level, description
of diagnostics

e board statistics: number of ICs,
number untested, % covered.

‘Typical file sizes for a 100
device board

FILE.LOC 5000
FILE.SEQ 5000
FILE.loc 1500
FILE.seq 1500
FILE.nsq 3000

Total | 16000 bytes
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Final Verification and Documentation

Verify the completed sequence by running it on other
good boards. Edit any parameter changes (usually
pant=F Al in the .LOC file) and recompile. :

One way to allow for a range in performance among
several good boards is to create a SRS tem-
porary file (.nsq) with the default JES of 30 ns.
After creating a .LOC file, go into it and edit a global
(UEEAl of 40 ns to give an extra margin in com-
parison resolution.

Fully document the newly created sequence including:

printout listings of the files
comment sheet on why the parameters were changed

date, revision level, and description of diagnostics

board statistics: number if ICs, number untested, and
percentage covered

It is a good practice to retain a master copy of all
source files on a diskette or cartridge and file it away
for safekeeping,

A good rule for file management is to keep a master
cartridge or floppy disk containing source and tem-
porary files so they may be modified. Run-only com-
piled files covering a number of board types may be put
on another cartridge. They occupy less space, cannot be
readily modified and may be distributed safely to the
test operators.

900 Dynamic Troubleshooting
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Board Testing

Getting the Most from Your
Test Results

m@bect o ® los Format

EsC) (F1) (F2) (¥8) (¥4 ) (¥ ) [ETC

Log Format Screen
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Board Testing

Getting the Most from Your Test Results

The data logging function of the FLUKE 900 provides a
paperless reporting environment to record test results,
rework instructions and operator/testor activities. This
data can be directed to a cartridge or a printer through
the RS232C port. Under system mode, there are three
menu keys relevant here:

aynoriall used to set baud rate, parity and
handshake signals.

Eep Lk e

used to format data stream, if neces-
sary, for a printer with leading spaces and line ter-
minator characters.

permits the user to define five

“data filters” and give them names. The factory-
configured names appear as function key labels

shown to the left.
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Board Testing

642"

SZojuigrm o

\. ./
(EsC) (F1] (Fe ] f{(Fe ] (F5 ] [ETC]
Log Settings Screen
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Board Testing: -

Select
the facing page.

and observe the log configuration on

Note that there are eight parameters which may be
turned on or off. They indicate the types of data that
will be routed to a log file or printer. You may enable
them in any combination and assign a new name which
will appear as a function key label. toggles s
the on/off flag, NEHNETRN-N moves the parameter |
pointer and IEEIsI=M exits the mode.

For a repair tag printout to send with a board to
rework, you would use the format which logs
failed locations and user comments. When a user is
troubleshooting a board with a sequence, pressing the
MLl key brings up the next screen.

A simple rework instruction such as:

or
“riot rerlaced”

. “bixard repaired

will then appear beside the faulty device location on
the repair ticket.

The user may want to set up a log configuration to
monitor the order that he tested devices in and those
he did not test to help him analyze test results. A log of
sequence flow and untested locations will then be con-
figured.
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Board Testing

(Esc] [(F1 ] (F3 ) ([(F4) [(F5 ) [EIC]

Log Menu Screen
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Board Testing

Data that has been stored in a log file may be retrieved
in manual or sequence mode through the key
which brings up this screen.

You may choose to start or stop the logging of data,
print the file to a printer or show the file on the screen.

Up to eight log files can be open simultaneously, each
using one of the five user defined log formats specified
using - key under IEEEERSEITM mode.
Test results data gets logged to all the open log files
simultaneously, however, all log commands, such as

3l and IB only operate on
the currently active log file. The HEERERMEN key is
used to select the active log file. (Note: The active log
file is shown in reverse highlight.)

P e

Los ot

P Lo

Hands-On Exercise

Run the Demo Sequence using a log file and upon
completion, examine the subsequent log file.

900 Dynamic Troubleshooting
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Board Testing

Sample Log File

WO EG ] T L e ] B3 e

bk ek b ok
o e 53

L] b

bt
L) S

1h

|_|.
"'-.

18
1%

-
£k
<
-
22
o,
Lk
e
&
e
et

26
27

b L)
an it

II_4

d—. -
-
skl
-
!
-
e
Cove® o
oS

o

T4

————— s h—

Loa_ond 22126 14 Jan 1928
Sequernces KT:CART

Start lossins to! SHA4B83I5YS

U292 7488 —-——-— passed

115 32383 ———— RIS
>Jume Lo L4

U4 PALZORALY —-——— wunabletotest
RO test fail
Local chansed CSUM 34240

U4 PALZERAIE ———— §f3ileddB8.8ns
Findsr: 1516192 26
>Jume Lo ll4e

45 8259 ———e  f3iled983.Am=
Incorrect frequenca on Frintsst 5

il Bl B D

Stop loasina to! SY44883055S

Unteszted locat ioms:
i U=
i Uis

(RIS (=
IHiE i
& Lz
Hiz !
22 =S
LIz s
a7 iz

FLUKEe Customer Support Services
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Board Testing =

Synopsis IR P vet A=

To develop a sequence, the following steps should be
taken:

i
!
!

|
H
e 1
I

VAL b

|

| l
1. Set up repeatable, comprehensive activity on the o ‘
board to be tested. Use Reset whenever possible, o
|

either on the board under test or on another con-
rolling board. Alternatively, arrange to manually
cycle the diagnostics and use the external trigger S
line to define the start of the test. o

R S U LI

cla o

2. Enter IIENM=E1000 Mode and verify that each
device passes comparison testing. Make adjust- ' D oomih
ments in the local and global parameters to R T ;
achieve this. o

3. Reorder the device locations to structure the e _;
troubleshooting, for example by signal flow. This D
can be done with keystrokes in sl ME=k] Tt

. Mode or the file listing can be rearranged with ) U
the screen editor. A PC editor is another possiblity. ' .

4. Edit operator prompt messages into the file.
5. Verify that all devices pass on other good boards. R v, Lz

6. Document the sequence, reasons for parameter chan- R
ges and the test setup details. Retain a master o R T
copy of the files on cartridge or disk. I
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Demo UUT Sequence Listings"*,

Appendix A
Demo UUT Sequence Listings
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Demo UUT Sequence Listings

DEMO.SEQ Listing

File: DEMO.SEQ:CART John Fluke Mfg. Inc. - FLUKE 900 08 Feb 1989, 07:39 Page 1

LOC_FILE DEMO o .
SIZ2E 20 :

;iittt*t*t**ii***ﬁtﬁ**i*****t*t*iit***ﬂt**i******itiiii***i*t!!i!t*t**ti**iii

Hd SIGNON MEASSAGES "
;ttttt*ti*ttiit***t*tttt*t!*t****it*ti*ttit*****tiitti*ttitiﬁttttt**t*tt*titi

FUNCTION SIGNON:
FUNCTION MSG_1:
FUNCTION MSG_2:

;tﬁt***'*i‘**tt*t!tittttttti*t**-'t*‘**"*"‘t**i****ﬁttﬁ**t******ti**i*ii***

Hal 20 PIN DEVICES : *

= thrair i e vk ol e s i e vl ke s s e sl s sl e sk e sie ol s ol el e o e ol o ol e ol o e el ol o e e e st e s ol kel e i e sl sl e e e st e e ot ol et e el e de
,

TEST u1s: ; 74264

TEST u17;

TEST u37:

TEST 143;

TEST u48:

TEST us: ; Th245
TEST u23:

TEST Us8:

FUNGTION ANL_U58:

TEST uss:

TEST U24s ; 76373
TEST u25:

FUNCTION ANL_U25:

TEST US4:

" TEST u91 ; 8284 i
DISPLAY 3 iy CLOCK GENERATOR (MHZ) awau
DISPLAY 4 e P2:2.38 PB=4.77 i
TEST u2 ; 8288 B
DISPLAY il B8US CONTROLLER .- #eren;

» U T e o e ook e i e ol e ol e o e e ol ol e o A o e o e ol o ol e ol ool A e e e i g e ol S e e e e v e e e e S T e
H <

™ 14 & 16 PIN DEVICES - *

-ii*iii**t*********ii**i*iitiii*i***t#ﬂitttiit*t***?*******i**iiii}iiiii*i**i
r

s B
2 o

TEST uS ; 7400 ' T R
TEST Ut4:

TEST v42: W
TEST u13: ; 7402

TEST ys7:

TEST ¥10: ; 7404

TEST v20: ‘

TEST U3s: RS
TEST Ub: : T!_-.OTV i
TEST u28; ; 7408 )
TEST u47: :

Fan ] [ *] [X] WWWWWRN NN NN N PIP) D) b b b vh b ik skl ik and
BN U S e N S G R G S RN UR YUY BN RO RUN SR IR W RUN IS o vo LN

L IIII
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Demo UUT Sequence Listings::

File: DEMO.SEQ:CART

59
60
61
62
63
64
65
66
67
68
69
70
n
72
3
74
75
76
7
78
79
80
81
82
83
84
a5
85
ar
28
89
90
1
92
93
94
95
96
97
o8
99
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116

200 Dynamic Troubleshooting

TEST

TEST
TEST

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
JEST
TEST
TEST
TEST
TEST

TEST

- TEST

TEST
TEST
TEST
TEST
TEST

TEST
FUNCTION

TEST
FUNCTION

TEST
FUNCTION

TEST
FUNCTION

TEST
FUNCTIONR

TEST
FUNCTION

John fluke Mfg.

TTTUBYT T TiTTA10

Touss: T T 7e20
u21:
ust: ; 7427

Ut ; Th32

us: 7451
u11: : T6Th
9
uz7:
u3a:
uB2:
Ubh: ; 74125
u3o: ; 74138
U4b:
us0:
us2:

T u22: ; 74139
u33: : 74157
U40: 7 74158
UAS; ) L.
us:s T ;78175 T
ui2: -
u29:

LuTes | TA80
U6:  ; TeET0 T

R AL

us7
RAM256:

uét
RAMZ256:

ués
RAMZ256¢

uee
RAM2563

u7é
RAM256:

ura
RAM256:

FLUKEe Customer Supﬁorf Services. - s

Inc. - FLUKE 900

41255 DRAM =

cerriEs pEme Yy

I

08 Feb 1989,

.-

07:3%9

.

: ?asé 2

P L

sew e

P L T

[

s N
DI

RS

NIRRT
P e

RN LU A PR I
AN TR I

Fpatiup - oF o b Yevk angnd

'y
-
<




Demo UUT Sequence Listings

A4 e

File: DEMO,SEQ:CART:-z:* John Fluke Mfg. Inc. - FLUKE 900 - 08 Feb 1989, 07:39 --:, Page 3

17
118
119
120
121
122
123
124
125
126
127
128
129
130
3
132
133
134
135
136
137
- 138
139

‘|v&740

141
142
143
144
145
146
147
148
149
150
131
152
153
154
155
156
157
158
159
160
161
162
163 ;
164 ;
165
164
167
168
169
170
m
172
173
174

TEST uso T e e -
FUNCTION RAM256: .
TEST uss

FUNCT ION RAM256:

TEST use

FUNCTION RAM256:

Rttt st d gl i a2 a2 pid fadd i ba et e aaaa bl e sl d el oy

s 24 & 28 PIN DEVICES - *

*t******i‘i**t‘t*i*iii****ii*i*t*i**iiiii*i*ii***i*******t**tii*!t*ii*i*t*iﬁ

e L

TEST u3a: : 2764

TEST- urt . ; 8253 R o

= DISPLAY el Interval Timer . ik -z
TEST us2 ; 8259
= ISPLAY Wik Interupt Controiler . WhkkN: . 0
TEST UtéA ; 8088 PROCESSOR - 1st Pass
DISPLAY 3 naktr 16 tested in 2 passes, Pasg 1 *wwen
=J 0 DISPLAY 4 "Line Up Pin 1 of clip with pin 1 of Chip": .

" TEST U168 ; 8088 PROCESSOR - 2nd Pass

DISPLAY 3 wrkkE 116 tested in 2 passes. Pasg 2 ¥wdwm

DISPLAY & “Line Up Clip pin 14 with Pin 20 of Chip":
:t******i*i**ittt**ii*****i*****t*t*i*ﬁtiit******ﬂ**tﬁt*******tttti*'ti****t*
Had FAULT INSERTION BOARD CHIPS *
;*it****iiiiitttt*t*iit*i*iiiiittit*'iiiiiiti*i*iﬁ***iﬂi***i**!!t!iit‘t*iti‘*

TEST fut ; DEMOT PAL - PAL22P10

DISPLAY Dhdatadd PALZ22P10 wRAAN

TEST FU2 : DEMO2 PAL -~ PAL22P10

DISPLAY bl PAL22P10 bhbi

TEST fu3 ; DEMO3 PAL - PAL22V10

DISPLAY ik PAL22V10 Stk g

END:

oiti*********ii*ﬁ****************i****t******t**i***i*iiﬁtii*******‘***&*t***

- FUNCTIONS hd

.t**********ttﬁ*****************t***t***t**********ﬁ*i**tt*t*t**i****t*******
RAM256 THRSLD 1800
TRIGGER ON P3=LH P4=LL P5=HH Pé=HH P7=HH PP=HH P10=HHK P11=HH P12=HH P13=HH P15=LL
DISPLAY 3 wekdk 256K DRAM - TRIGGER Set ON st *wwes
DISPLAY & wkk* Memory Location WRITE/READ cyclevw»»
END_FUNCTION
SIGNON DISPLAY 1 Wi e dr W e W A e e R e e i e e e e e e il dr
DISPLAY 2 ukk  Yelcome to the FLUKE 900 Demo bl
DISPLAY 3 % prags <NEXT> for more instructions »#w
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Demo UUT Sequence Listings

File: DEMO.SEQ:CART"

175
176
177
178
179
180
181
182
183

NSG_1

184
185
186
187
188
189
190
191
192
193
194
195
- 196
197
198
199

900 Dynamic Troubleshooting

MSG_2

$8288

ANL_US8

ANL_U25

Johri ‘Fluke Mfg. Inc, - FLUKE 900 08 Feb 1989, 07:39 >, Page~ . 43I, =<0l s
DISPLAY 4 ll********t’tiﬁt*it**iitiitt*ti‘ii*i*i*i****ll TounT "." r
END_FUNCTION el TR et
(S
DISPLAY 1 n¥x  The T is a Turbo PC-XT Main **# o7 st
DISPLAY 2 w*  Bpoard with Fault Insertion Keys **» Tt re”
DISPLAY 3 wit  £] thru F8.The Red Button clears **0 e
DISPLAY 4 wx  Inserted Faults & Resets the UUT **x X
END_FUNCTION ’ s
g’
DISPLAY 1 -vdedededede ko e ek A AR AR A AR R A R R R R RN EE R AT T RN f'_-"
DISPLAY 2 uwex  Attach both GND Leads, EXT and  **» s LI
DISPLAY 3 - " wkk  Reset Leads to Demo UUT posts  **% Fer o cwwmwmEmr. 857
D]SPLAY 4 1redededede kv e R AR R R W R AR AR R A e R e R A i C:\"
END_FUNCTION zi” SR
rET
IF NO_TRIGGER_WORD2 THEN DISPLAY 1 Www** [Py HALT - CHECK RESET LINE ***¥u? L
IF P2<4.77MHZ + P2>4.78MHz THEN DISPLAY 2 wewdx  (CIK Error - CHECK OSCILLATOR Dreweu I
END_FUNCTION a3y
. u rt
IF FAILED * P9=L THEN DISPLAY 2 » ..on- widdk oo DATA BUS DO Stuck Lo ke I
IF FAILED * P9=A * P11=A THEN DISPLAY 2 Wewkw DATA BUS DO LCADED dededesknn
END_FUNCTION , PR LTI .
IF (FAILED + FAILED_TO_SYNC) * PI12=L THEN DISPLAY 2 Wik ADDRESS AQ STUCK Lo
END_FUNCTION Pa
- . " = - !
..... e wem e e cevrrern gt
BGL T e Tt
B L S TR TR Y I EAMEme e maaa s el oea o '»“-"‘t"l"‘!l\ Lot
?f\’
DIEIRERR - MmO - TR gze
e Ten et = PR e
LS
-3 o b TMEC T g
trres s .;.P M L "":
PNLIDiAT - gt Rl . azr
senE Druth e S
: &%
v e’
a&¢
l,-\"
CEEE B B ] R S A DU R NIEE Ut SRS L SN ] ~ w‘-tn’*‘*!: 5‘
SN 2 BT
- LI N T ~ AT RS AL R AR AT * v . - ~ugowa _\‘ V(:
g3
TR LT
' =779 b SN RHEAT mazT sl %At
eees tyl w8 ovel L OFT 4 owe O skl £
R T I -+ T LR TRt ‘ !
o=y
[Lladt & A AN EEE R TR L ATE FFT ok - wpw v YFJ-" ‘2 :"’!
Tew LR SRS M- TANRCTT Y R o S Sl N [
: p0otrac e, ghr ant TET epent o 57
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DEMO.LOC Listing

Demo UUT Sequence Listings

File: DEMO.LOC:CART  _ John Fluke Mfg. Inc. - FLUKE 900 08 Feb 1989, 07:41 Page 1

VR~ WN -

ob

NAaMg T

LOAD
GATE
NAME
LOAD
GATE

NAME
LOAD
GATE

NAME
LOAD

NAME
LOAD

NAME
LCAD

NAME
LOAD
F_MASK

NAME
LOAD
GATE

NAME
LOAD

_ F_MASK

NAME
LOAD
GATE
F_MASK

NAME
LOAD
GATE

NAME
LOAD
GATE

NAME
LOAD
T_TIME
ACTIVITY

NAME
LOAD
F_MASK
RESET
TRIGGER
ACTIVITY

u2s Co
74373 - .
ON E=H: ol

u24
74373
ON E=H:

US4
4373
ON E=H:

u23
T4245:

u15 s
T4244: ’

u8
742453

uss
74245
6Q0: By

uéé
74245
ON E=H:

u17
74244 .
60z L

u37

74244
ON E=H
40: i

U43
Th244 ~,
ON E=H: R

Us48
Th244
ON E=H:

uo
8284

100 _ :
P2:2.386MHz 1% P8=4.773Miz 1% :

uz2

8288

40 .

ON NEG INT QFS=-1 DUR=100 T
ON P3=Xt P18=X1 P19=X1 E=LH - -
P2=4 . TT3MHZ 1%: o

.-y
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File: DEMO.LOC:CART

59 NAME
&0 LOAD
61

&2 NAME
&3 LOAD
&4 GATE
65

66 NAME
67 LOAD
68

69 NAME
70 LCAD
a )

72 NAME
3 LOAD
74

75 NAME
76 LOAD
7

78 NAME
79 LOAD
80

81 NAME
82 LOAD
83

B4 NAME
85 LOAD
86 F_MasK
ar

a8 NAME
89 LOAD
90 ’

LA NAME
92 LOAD
93

94 NAME
95 LOAD
96

o7 NANE
98 LOAD
99

100 NAME
101 LOAD
102 F_MASK
103

104 NAME
105 LOAD
106 F_MASK
107

108 NAME
109 LOAD
110 F_MASK
111

112 NAME
113 LOAD
114 F_MASK
115

116 NAME

900 Dynamic Troubleshooting

John Fluke Mfg. Inc. - FLUKE 900 08 Feb 1989,
u26
76670:

u7o
74280
ON E=H:

us1
7427

uss
7420

uz21
7420:

u3
74175

-

ui2
74175:

29
74175:

us2
T4T4
50:

U1
7474z

ut9
T474:

u27
TLT4:

uzé
T4T4:

u13
7402 -
402 f“‘ LS

us?
7402
40:

U4
7407
40:

u10
7404
100:

uzo

FLUKEe Customer Support Services
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‘Demo. UUT. Sequence Listings

[ .. -

File: DEMO.LOC:CART . John Fluke Mfg. Inc. - FLUKE 900 08 Feb 1989, 8‘7,:41”___ Page 3
"7 LOAD 74064 gs o
118 & oo
19 NAME u3s RS co
120 LOAD 7404 .
121 RESET ON NEG INT OFS = -1 DUR = 100: B -
122 -t R
123 NAME us B T
124 LOAD 7400 :

125 F_MASK 120: ; PIN 11 LOADED ‘
126
127 NAME Ui T
128 LOAD 74003 =
129
130 NAME u42 e
131 LOAD 7400: _
132 R
133 KAME U33 e T
134 LOAD 74157: AL M
135 .
135 NAME U39 L
137 LOAD 74138 LR

. 138 F_MASK 40: .
139 pien
140 NAME us0 R
141 LOAD 74138; .
142 N
143 NAME U46 e
144 LOAD 74138:

145 .
144 NAME us2
147 . LOAD 74138: .
148 o
149 "RAME v22 Tredli
150 - LOAD 74139: co
ALY
152 NAME 1144 Fesert
153 LOAD 74125:
134
155 NAME us Cewive
‘156 -LOAD 7410:
57 o eziil?
158 NARE u28 Preet
59 *LOAD 7408: -
150 R
161 *HAME Us7 PRALL
162 - LOAD 7408: :
163 -
164 “RAME uéo Lo
'1&5 ' LOAD 74158 VLS SR
166 ‘GATE ON E=H: ST TECT T E2T . GhE SE T M
Js7 L

168 "NAME u4s callT
169 LOAD 74158 CofeEw
170 "GATE ON E=K: el ¥y
An . =
iR HAME U1
73 “LOAD 7432: bt

174 S .
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s

AL Vo
Demo UUT Sequenca Listing$S:

File: DEMO.LOC:CART =

175 NAME
176 LOAD
177
178 NAME
179 LOAD
180 1GNORE
181 F_MASK
182
183 NAME
184 LOAD
185 C_SUM
186 RD_DRV
187 F_MASK
188
189 NAME
190 LOAD
191 RESET
192
193 NAME
194 LOAD
195

- 196 NAME
197 LOAD
198
199 NAME
200 LOAD
201
202 NAME
203 LOAD
204
205 . NAME
206 LOAD
207
208 NAME
209 LOAD
210
21 NAME
212 LOAD
213
214 NAME
215 LOAD
216
217 NAME
218 LOAD
219
220 NAME
221 LOAD
222 S_TIME
223 RESET
224
225 NAME
226 LOAD
227 S_TIME
228
229 NAME
230 LOAD
23 S_TIME
232

900 Dynamic Troubleshooting

NG by o
John Fluke Mfg., Ime, - FLUKE

U35
7451:

us2
8259
16
40z

uzs
2764
45145
HIGH
503

ur
8253
ON NEG INT
us7
412562

usl
41256

U5
412561

us%
41256:

uvs
412563

urs
41256:

uso
41256

uss
41256:

)
41256:

Fut

DEMO1

oKk 3000
ON NEG INT

FU2
DEMO2
ON 3000:

FU3
DEMO3
ON 9000:

SR T T Tt TP U -, S 1 LR P =
FLLUKEe Cusforier Siipplort Servicts” 23T

N

900 08 Feb 1989,

I LAl
oy d LT N At

oL T,
07:41" " page T4
oA

sV
i
e
[
EEICLI
;,'E:‘." -~
I,_)F;
ALl
OFS = -1 DUR = 100: s
SV
L
2,
\‘-"VP.
1
ek
e 815 ¢E¢‘tjr
gl A i
PEE
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Demo:UUT Sequence Listings?

" A s
+ I = PR A

X et : : L LERE wel § R L DU
File: DEMO.LOC:CART John Fluke Mfg. Inc. - FLUKE %00

08 Feb 1989, 07:41  Page 5

233 NAME U164
234 LOAD heitEi-" 8088 _1 Tl ESghaaid
235 T_TINE 100:
236

237 RAME L1168
238 LOAD 8088_2
239 T_TINE 100:
240

241 NAME DEFAULT
242 GATE OFF

243 TRIGGER ON E=LH
244 T_TIME 4000:

UTRTE
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Demo. UUT Sequence Listingsg

TP R mrr— — - e T

DEMO.LIB Listing

File: DEMO.LIB:CART  John Flyke Mfg, Inc, - FLUKE 900 08 Feb 1989, 07:40 Page 1

N TAmE el gl i Sk HEp i B rariF
1 NAME 74670 .
2 SIZE 16 WAy £
3 SYNC_COND <1 P12=L*P13=L*P14=H>*<1 P12=L*P13=H*P14=L>*<1 P12=L*P13sHMPI4sH> 4. HE
4 S_TIME ON: JT T 27
6 Arhy " i
7 NAME 8284 G s e
8 SIZE 18 s i o
9 RDT_ENABLE OFF B £
10 IGNCRE  1-18: ; Iy
1 Lk
12 NAME 8088 1 voF
13 SIZE 28 o
14 CLIP_CHK OFF
15 RDT_ENABLE OFF
16 IGNORE 1-28
17 ACTIVITY P1=L P2=A P3=A P4=A R5=A P6=A P7=A PB=A P9=A P10=A P11=A P122A P13=A P14=A P28=H
P27=A P26=A P25=A P24=A P23=A P21=L P20=A P16=A P15=A: ’
18 H
19 NAME  B088_2 ;PROCESSOR
20 SIZE 28
21 CLIP_CHK OFF
22 ROT_ENABLE OFF
3 I1GNORE 1-28
24 ACTIVITY P1=A P2zA P3=A P4=A P5=A P&=A PTzA P8=zA P$=A P10=A P13=4.7V3MRz 1% P14=LP28=A
P27=L P26=A P22=A P21=A P20=A P19=A P13=A P16=A P15=A:
5
26
27 NAME DEMO1
28 SIZE 24
29 SYNC_VECT 1 < 1 L P2=D23 P32D21 P5=D17 P4=D15 P8=D8 P9=0% P11=D11 >
30 S_TIME ON
3 SYNC_RND
32 RDTEST VECTORS
33 ; 1111111 11122222
34 ; 12345678 190123456 78901234
35 01111001 100LOHHZ HLZZHZHH ;1
36 01111001 10TLORHZ HLZZHZHH ;2
37 00111001 10TLOLHZ HLZHHZLH ;3
38 01111101 -JDILOHHZ HLZLMZLH ;4
39 01111001 -101LOHHZ HLZMMZLM ;5
40 01111100 1D1LOHHZ .HLZZHZHN ;6
41 01111001 101LOHHZ HLZZHZEM ;7
42 01011001 101LOLHZ HLHZLZHH ;8
43 01111011 101LOKKZ HLLZLZKH ;9
44 01111001 ‘GOTLOKHZ HLZZHZHH ;10
45 01111011 103L0HHZ HLZZHZHH ;11
46 01101001 101LOLLL HLZZHZHH ;12
47 01111001 101LOHLL HL2ZHZHH ;13
48 01111001 100LOHHZ HLZZHZHH ;14
49 01111001 101LOHHZ HLZZHZHHK ;15
50 01110001 101LOLHZ LHZZHZHKE ;16
51 01111001 101L0HHZ LHZZHZHK ;17
52 01111000 101LOHHZ HLZZHZHH ;18
53 01111001 101,042 HLZZHZHH ;19
54 END_VECTORS:
55
56

57
58 NAME DEMOZ

900 Dynamic Troubleshooting < "FLUKEe Customer Suppent Sefyices:. R AN



Demo ﬁUT Sequence Llstmgs

jSrgmiimepmpipyid ptnpeligip - a— e e e P AT R L T e - ik P e A <

File: DEMO.LIB:CART,czc John Fluke Mfg. Inc. - FLUKE 900 ;. 08 Feb 1989, , 0740, Pagesy. 2,

59 SIZE 24 Bn ) Y nanger

60 SYNC_VECT 1 < 1 L P3=D22 P&=D21 PB=D1% P9=D20 PA:DA:P?-D?tgggégi_ gfffjaf- 3333°“

g; :Y¥Eﬂzugﬂ PESHI 4v G Jar I030 5537
I l-"‘- o 4 mnp o

63 RBTEST VECTORS By b e

64 ; 1111111 11122222 BY ¢ HOSonade L ABSOCR AOHIIT -

&5 ; 12345678 90123456 78901234 ! Jeodd LTI LNI0De

&6 00001111 110L02LL 2LHHHHHH ;1 Siavge

68 00010111 110L0ZHL ZLHHHLLH ;3 PR H ;, ‘uh P L TN AT

&9 00011111 110LOZHL ZLHHHLHH ;4  MSSHiSE b 0T NO0 GLACET 0

70 00001111 110L0ZLL ZLHHKHEH ;5 F 0 HETHRLN R H00R ey as

4] 00011111 110L0ZLL ZLHHHHHH ;6 JETRLAME L SODE S aaganh

72 00011011 110LOZLL ZHHKLHLH ;7 3y FEaLlis m

3 00011911 110LOZLL ZWHHLHHH ;8 ‘_144;J

7% 00011101 110LOZLL ZLHKHHHH ;9 v P

] 00011111 110LOZLL ZLMHHHHH ;10 '

76 00011111 O10LOZLH ZLHLHHLH ;11 5

w 000111%% 110LOZLH ZLKLHHHK ;12 A

78 00011311 100LOZLL ZLHHHKHH ;13 ay

7% 00011111 110LOZLL ZLHHHHHH ;14 o

80 00011110 110L02LL LLLHHHLH ;15 LR

81 00011111 110L02LL LLLHHHHH ;16

82 00001111 110LOZLL ZLHHHHRH ;17 1

83 00011111 110L02LL ZLHHHHHH ;18 N

84 END_VECTORS:

&5

86 NAME DEMO3 .

87 SIZ2E 24 =

83 SYNC_VECT 1 <257 L P1=C » -

89 SYNC_PINS 1 -

90 S_TIME ON. 85

4] RDTEST VECTORS o

92 ; 1111111 11122222 ' Ze

93 ; 12345678 90123456 78901234 : -~

o4 00000000 QOOL1LLL LLLLLZZW ; O .

95 00000000 COOLOLLL LLLLLZZH o

9% 10000000 OOOLOLLL LLLHLZZH ;1 T -

97 00000000 OOOLOLLL LLLHLZZM -

98 10000000 00OLOLLL LLLLKZZH ; 2 &

99 00000000 GOOLOLLL LLLLHZZH )

100 10000000 0OOLOLLL LLLKHZZH ; 3 ¢ e

101 00000600 COOLOLLL LLLHHZZH '1_,ﬁh~ op

102 10000000 OOOLOLLH LLLLLZZH 7 4 -

103 00000000 OOCLOLLH LLLLLZZH X

104 10000000 COOLOLLH LLLHLZZH ; 5 PR

105 00000000 OOOLOLLH LLLHLZZH o

106 ; 1110111 11122222 o

107 ; 12345678 90123456 78901234 '

108 10000000 OOOLOLLH LLLLHZZH ; & %

109 00000000 OOOLOLLH LLLLKZZH -

110 10000000 OOOLOLLH LLLHWZZH ;. 7 S

m 00000000 OOOLOLLH LLLHHZZH o

112 10000006 OOOLOLLL HLLLLZIZH ; B M

113 £000000C 000LOLLL HLLLLZZH '

14 10000000 00OLOLLL HLLHLZZH ; 9 re

115 00000000 000OLOLLL HLLKL2ZH. -

116 10000000 00OLOLLL HLLLHZZH ; 10 P

A-12- 1 FLUKE@,:'Cu,s(v{nﬁt:qupon Services.!_ =, 900 Dynamic Troublceshooting



File: DEMO.LIB:CART™ ~ Johh'Eluke Wff! fhc, ™

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
T 139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
137
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

900 Dynamic Troubleshooting -

LY T

YR T}

TR TY

00000000 OODLOLLL HLLLKZZH

10000000 00OLDLLL ML{RkZZH T=N1

00000000 OQ0OLOLLL MLLHRIZM
1000000C OOOLOLLM HLLLLZZH
0000000C OCOLOLLH HLLLL2ZH
10000000 O0GLOLLH HLLHLZZH
00000000 Q00LOLLH HLLHLZZH

1110111 11122222
12345678 90123456 78901234
10000000 OO0OLOLLM HLLLHZZH
00000000 D0OLOLLH HLLLH2ZH
10000000 GOOLOLLH HLLHHZZH
00000000 OCOLOLLH HLLHHZZH
10000000 000LOLHL LLLLLZZH
00000000 COOLOLHL LLLLLZZH
10000000 QOULOLHL LLLHLZZH
00000000 0OOLOLHL LLLHLZZH
10000000 OOOLOLHL LLLLHZZH
00000000 OOOLOLAL LLLLHZZH
10000000 OOOLOLKL LLLHXZZH
C0000000 OOOLOLHL LLLHNZZH
10000000 OOGLOLKH LELLLZFH
00000000 OOOLOLHH LLLLEZZH
10000000 O00LOLKA LLLKLZZH
00000000 O0OLOLHH LELHLZZH

1110111 11122222
12345678 90123456 TBY0M234
10000000 000LOLHH LLLLHZZH
00000000 QQOLOLHH LLLLHZZH
10000000 OOOLOULHK LLLHHZZH
00000000 OOOLOLHH LLLHHZZR
10000000 GOOLOLHL HLLLL22KH
00000000 OOOLOLHL HLLLLZZA
10000000 GOOLOLKL HLLHLZZK
00000000 O0DLOLKL HLLHLZZH
10000000 OCOLOLKL RLLLHZZH
00000000 OCOLOLKL KLLLHZZH
10000000 OOOLOLKL HLLHKZZH
00000000 O0OLOLHL. HLLRHZZW:
10000000 GOOLOCHH HLLLLZZW
00000000 OOOLOLHH HLLLLZZH
10000000 OOOLOLHH HLLHLZZHW
00000000 GUOLOLHH HLLHLZZW

1110111 11122222
12345678 90123456 78901234
10000000 OOOLOLHH HLLLHZZH
00000000 QOOLOLHH HLLLHZZH
10000000 QOOLOLHH HLLHHZZH
00000000 OOOLOLHH HLLHHZZH
10000000 OOOLOLLL LHULLZZH
00000000 QOOLOLLL LHLLLZZH
10000000 GOOLOLLL LHLHLZZH:
COC00000 OOOLOLLL LHLHLZZH
10000000 OOOLOLLL. LHLLH2ZH

00000000 OOOLOLLL LHLLHZZH:
10000000 00OLOLLL LHLHHZZH-

00000000 000LOLLL LHLMHZZH
10000000 OOOLOLLH LHLLLZZR

-a -y -y - -

-

-y - LTy - - -s -~

TS e -y L e -

LY

12
13

16
15
16
17
18
19
20
21

22

24

Pt}
26

-4

b1
2%

- 20

n
32
33

35
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Demmp UYT Sequence Listings

File: DEMO.LIB:CART John Fluke Mfg. Inc. - FLUKE %00 08 Feb 1989, 07:40 Page 4
175 END_VECTORS:

176
177

» g xib
T 4

130 ) 4 * ¥ ™ ’ -
181 Sete Tilise

2
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Appendix B

Demo UUT Fault Switches

900 Dynamic Troubleshooting
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The following is a list of the various Faults and their
effect on the UUT:

Fault No. 1

Description: The UUT system clo'ck“:s smtched from
4773 MHz to 10.00 MHz (i.e. frofi normal mode to
Turbo mode).

Result: 'When testing .U91, the. cloc]i ' genérzit& chip a |

Condition Failure will be detected on plns 2 and 8.

Pin No. E-xpected Actual B

2 238MHz 5,002 MHz
8 4713 MHz  10.00:MHz 00
Fault No. 2

Descnptzon The UUT RSTiline is: heid.LOW effecmce_l_.

] s T

keeping the UUT in permanent reset mode. = # =37

Result: This will cause a kernel ‘s:,ra,sh, and V\}il_l ‘be

detected on several ICs on the UUT:that utilize a-Start <7+~
Trigger or a Trigger for- mtlahzatmn (e g U62-8259.In-

terrupt Controller).

The fault can be detected as a-Condition Fallure on. the

Bus Controller chip U2.8288. The candi d;,gn g;a@—,mu,be
not available is the Trigger,. which detects the ﬁrst”bus
cycle and the Status pins (S0,-S1.and S2) will all be ‘High,
indicating that the 8088.CPU'is in Passive (Reset) state.

Fault No. 3

Description: The ‘UUT Data BusBit 0 (D0) is held Low.
This simulates the effect of a bus short.

Result: The UUT will crash, and the Fault will be
detected on U58 Pin 9.

The Fault can be ignored via-the [IGEEIMSESEN ignore
pin command, in order to allow. further testing of the

chip and bus, if so desired.

900 Dynamic Troubleslioofing  PLUKE Cistomer Suppdrt Sirosi=™
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MAIN MENU

Flow Diagram of New Sequence:Procedure.
_ gy NOChange o,

to Giobals

saptiab e TR s

g

Parameters

3
- MAIN MENU
Glossary
‘sum a ROM checksum or-the LIB extension ona sourcefle RD ‘Reference Davice
PAL output signature -name meaning Library rd test a key to test or identify
from a standard input e -extension on a source file ' an-RD in‘the ZIF socket
stimulus name-meaning L.ocation SEQ extension on a source file
Conditions signal status (H is high, L 1504y a key 1o set parameters name meaning Sequence
;fe:;v:ng)is active, F Is for a single device ‘Sequence a stored troubleshooting
bt 1 » ‘ log a key to enable recording procedure with  para-
defn_loc deﬂ’;:f; location y k,?; 'f%r of test results, usually to ‘meters and prompts
specifying a -devi
nﬁmber' g & coviee - afie STD standard power pins (i.e.
. . flew_seq “new sequence” key to Vce is highest pin num-
del_loc  “delete location” key for create @ Sequence with ber, Gnd is half)
;esTer’:Sr?mbgr device and simple keystrokes sfime  “synchronizing time” key
) ‘ nsq extension on a file mean- - to put RD and DUT into
DRC DV';:::C Reference Com- ing a New Seguence the same state
r .
fé ] created In new_seq save_fil  “save file” key to store a
dsp_loc  “display locations® key  nep nonstandard power pins volatile New Sequence
:gwh:ﬂn%]edwwes in 2 (Le. Vcc is not highest on cartridge
- eq pin number) thrsid “threshold” key for set-
buT Device Under Test PAL Programmable Array ting logic 1
EoT “End of Test” key for dis- Logic t_time “tast time" key for setting
playing device state at pg Performance Envelope: the duration of com-
fauit capture the £ mask, thrsid setting parison
.'nask “fault mask” key permit- for comparison 2F Zero Insertion Force
ting setting of com- i def  “pin definition” key for ig- socket
parison resolution noring or setting condi-
global a key to set parameters tionsonpins
for all devices that follow wl Rl ey, SR T ]

£a



POWERON ~Fluke 900 Function Key Menus

. FAIL SELFTEST
PASS . | SELFTEST
| ' T | | I |
manual - oL sequence develop sysiom restart ignore debug
r—'I ' | I | | e |
un_seq kst seq ’ timeSudat n232c sound prntet . config_log debug
S T | o I I
newseq - “fes i rdlib on/ofl . highiow FWVELOGFLEFORMATS) . mn display  prt_ren
I I } I 1 ! I
manual m_tlnu T pr_pat - edi ne el indent torm ond
Ve ! [ i !
m_fun ol 0 ety ¢_sum
ENTER ‘
SEQUENCE
NAME ret_on Identity ‘
- Cercd
! I ! 1 | | i I 1
dir odit compite . " - ‘print copy up_load dn_load . delete recover et
et A R S I R A
(oo ; ; ; .' = : |
I I
<type> CART ' :8YsT
| | | -~ I, { |
SEQ e 10C AST. - - loa “verty  backup fix format
- ETC
| | I r<ee
manual dsp_loc dein_loc ond save fil  del_loc
<{gTcy r )
3 [ I |t | | I
focal glebal freg results comment - log " rd_test - - clip chi start  urested
on/off
I ] I 1
ot _run rot_oft identify <_sum
dt_on - identify
I | [ P
state ot _logen  logoft prtlog  showlog  advance
]
pin_ded save_pin
(e
I I i ! I , : Clear Character
thru ot gate delail  notime  ned_freq
(SHFT)(CE] : Clear Word
I i G I ] CNTR : Clear Line
ttime fmask thsid reset " tig gate .
ZETES
I I I I | 1 I I !
. time frnask thraid pin_def reset sire stime trigger gale ro_drv



