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Ao FLUET AND STED DISrLnl Iroir—h h-X

L

- BURPOSE

To assist in the diagnosis of hardware faults (especially
those preventing 2 correct monitor reset sequence).

DESCRIPTION

The device plugs into the 43 way edge connector on the NASCOM I
end continuously displays the state of the address ani data
pusses on the T-segment displays and most of the control sigrals
on single led's. One switch is provided (on the Eus BQ line)
to float the 23 tristate lines and another to snter a "wait"
condition so as to freeze the system &uring any machine cycle.
One push button is provided for 'reset!’ {so that the norm=l
FASCOM keyboard need no% be connected) and another to 'step' from
e machine cycle to the next (hardware single step Feature)l.
giprobe is provided to zpply a low leglc level to test points
on each of the 28 tristate lines (for use only in the *float’
condition). ’

WARNINGS 0. check power suppiy SV.0/P before use.

1. Due tc non-zveilability of the correct devices standard
_ B.C.D. display driver I.C.'s are used so tzat the hexa-
decimal digits & - F are represented by special tchance’
symbols (as shown on label). Note that 'no segment LT’
means F hexadecimal (or 1111 binar&} and not necessarily
thet the lines are floating.

" There are no pull-up or pull down resistors on the tristate
Bus lines. The unit relies on the intermel TTL gate pull-
up's in the déisplay driver IC's to indicate 'all Trst when
the Busses are 'floating'. (Inputs abeut + 1.5 +o 2.0v on
a meter).

3. . As this unit applies a siandard TTL lced to most CPU lipes
some of them will be fechnically overloaded and out of spec.
Despite this, no problem has yet been found to garise (even at
4 MH2C.P.U. clock rate).

4. Tt is advisable to remove the PI0O chip before testing =2 NASCOM

with this unit (it may affect the data Bus Jduring tfloat’).
‘f/f,;,,-,.,r..w-- b ‘zmn.—--:
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This device takes sbout 0.4a from the NASCCH powef supply.
This should not however affect circuit operaziion.

The following 2 C.P-U. lines have no display device:—
( _&k {elock) {

¥ £ (- also used by 'wait’ cireuit)

( T _  not availesble on edge comnector)

- check with 'scope.

The NEVMEXT ané IOEXT lines are linksd on the edge connecior
(to GND. and AZ respactively) such that the NASCOM 1 links
may be in either 'INT' or 'EXT' positions.

When the address bus and 4 tristate contrel lines are
floating it is possible that the datz bus is being fed from
memory. E.G. if both RD and MREQ zre made active low @
(or treated as such by IC44/45) then the contents of address
location FPF will probebly be read ozic the data Bus. To
check that a line is floating measure #4 the D.C. potential:-
Below 1.0V = LOW; 1.5 to 2.5V=floziing; 3.0V to 5V =

high. {take care not to short the meter/scope prodve to
other test points)(IC. pins etc.) & floeting line will be
pulled dowm to OV. by @ current of 1 fo 2 A approx. laue

to TTL devices on test unit) and pulled up %o + 5V by a
leakage current around 1/4 A.

STYECIAL FEATURES

1.

At any time all the display device segments may be testeqgyy
putting the probe on the 'segment test’ test point.

A%t any time the 'Int' line may be tasted by puiting the
probe on the 'INT'test point. (mo other respomse is
expected as the CPU is vnlikely %o be programmed to accept
an interrupt). All other'Pull-down' input lines to the

CPU zre tested with the switches, ete. provided - except —NPTE:

If the probe is put on a source of + 5V at low impedance ther
the '-probe high' led will lighHt. If this happens on one of f
test points (giving full brighiness) & short to +5V is
indicated. The 150 —»—resistor in series w th the probe is
likely to pull =2 normal logic high down sufficiently to ligh
the led only dimly. '
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4. For safety all 'outputs’ from the unii have series resisiors:
150rfor Bus RQ' switch and *reset’ switech &nd 82
in series with the wait O/P from IC.7.

5. For normal NASCOM 1 operaticn the switches should be as
shown here;-
l BUSRQ ° T
i L . warr
6. To 'float'AE.f;:' BUS RQ' switch up (222 push 'STEP' if
TWATT' switch is down).
7. To 'WAIT' {and to use 'STEP') push 20th switches down.
8. = Note that the tristate lines should 2lso be floating

while the *'resei' switch i1s held dom.

S. Note that the 'RFSH' led should be aut in any 'WAIT' stafe.

SUGGESTED TEST SEQUENCE

1. Fit unit on FASCOM 1 (without PI0 or keyboari).:

2. Switch on power (+ 5V already testel).

3. Push both switches up.

4. Push 'reset’ button. -

5. Check presence of CPUL(clock) signat

&. 411 28 +tristate lines should now be floatirg.

Both green led's should be lit. (If mot ——  Fault).
¥o other led's or segments may be 1i% {the only ones that
are permitted with a floating Bus @re 'wait' and rthalt').
7. If any segments or other led's are iit a short circuit
probably exists beitween the indicats=d CPU line and some other
point (mot & CPU line).
Repair Fault (remove short or replzce fauiiy IC) before
proceeding.
8. If KC segments or other led's are 1t use ithe probe on test
points as follows:— '
(2) Ii® (Pull-dowm line)
(v) D, Wz, TREQ, 1029
(c) Lddress bus: A15 —3 AQ
(4) Dzta bus:® D7T—> LD
Then push 'resst' button

Then push dovwn 'wait' switch
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9. For each of the above 31 operations only the relevant
led should light or display appear (7, B, D, E HEX =
4111, 1811, 11g1, 111F binary).
If there is any discrepancy & fault exists. A short circuit
between any two CPU lines will be immedistely =zpparent as
both corresponding Led's/Dispiays will changa together.
Repair any fault before proceeding. ’

10. If no fault has yet been found then open (rather than short)
eircuits are likely.
Push both switches down
Push 'reset' button
Check disglay against reset seguence listing
(address bus = @@F; data bus = 31 and controls 'ML' 'HREdP
and 'RD'). '
Push 'step! button
Check displays again - -
Repeat these last two items until any &iscrepaﬁcy is found
between the display and the listing. * A bi%t or line shown
1lowt on the listing but 'high' on ihe display indicates an —°
open circuit.

11. If no discrepancy is found by this method:-
Put 'wait’' switch up
- Push ‘resef’ switch

i2. 1If no correct rese't occurs despite 211 above testing - . —
fault must lie either in an exceptionally slow memory(try
1MHz CPU clock) or in a signal/b it/line that is ravely
_affected by above tests.  Comtact D.R.¥W.”

APTERTHOUGHTS

1. Tt is assumed that the correct VDU rendom character display
exists before testing begins. (I.E. any number/character
generator faults, etc. already repaired).

2. % Tncorrect data Bus display during a "D’ operation
(whether M1,FMREQ or TORQ etc.) may indicate faulty address
decoding or RD/WR gating logic on the C.P.U. board. If
more than 1 bit.is wrong check round I,C.7s 36, 44 and 45
with a logic probe.



Please let D.R.W. know of any comments/Suggested
improvements (preferably in writing).

DWLL £l
\—/ .

'David R. Wadham
\-&-T%




