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Cislicova diagnostika

+
= metody

— destruktivne
— nedestruktivne

m {esty
— detekcné
— lokalizacné



[ Testy
+
m vyCerpavajuce (trivialne)
— 22 (m+n)
m skratené
= Uplny test — deteguje vsetky poruchy
= neuplny test so spol'ahlivostiou p [%]

= minimalny test — test, ktory po vynechani
'ubovol'ného kroku prestane byt” Uplnym



Pristroje na testovanie CS

A. zariadenia na lokalizaciu poruch
v malych cislicovych systémoch

B. zariadenia na lokalizaciu poruch
vo vel'kych Cislicovych systemoch

c. zariadenia na lokalizaciu poruch
vo vyrobe, prevadzke a udrzbe




A. Logické sondy
+

m staticky indikator stavu
(logic clip)

m dynamicky indikator stavu
(logic probe)

= dynamicky generator stavu
(logic pulser)

m prudovy indikator
(current tracer)



[ Staticky indikator stavu
m sucasne zobrazenie logickych stavov

m len statické stavy a pomalf'f,g!.




Dynamicky indikator
stavu

+

m logickeé urovne L a H

m zakazané pasmo, resp. nepripojenie
m kmitanie

m kratke impulzy







Dynamicky indikator stavu
3 LED

LED L LED H LED P
Logicka 0 svieti nesvieti nesvieti
Logicka 1 nesvieti svieti nesvieti
I}Iedefivnované EIE nesvieti nesvieti
uroven
Kmitanie sym. |svieti svieti svieti
Kmitanie z L |svieti nesvieti (?) |svieti
Kmitanie z H |nesvieti (?) |svieti svieti
Impulz blikne ... |podla ... polarity




~ Dynamicky generator
stavu

m zdroj logickeho signalu
m jednotlivé impulzy

m kmitanie
m ramce

——



Prudovy indikator
frsledovanie cesty prudu
m princip transformatora

m lokalizacia skratov

m v spolupraci s dynamickym generatorom
stavu, lebo ...




@ B. Logicky analyzator
+

m vychadza z osciloskopu

m zobrazenie len dvoch logickych urovni
m vela kanalov: 8, ..., 64, ..., 256, ...

m takmer vylucne neperiodické priebehy
m ina synchronizacia

m d'alSie spracovanie a zobrazenie



Logicky analyzator

+




Logicky analyzator
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Start zberu dajov

m Manual Trigger
m External Trigger
m Word Recognizer

m [rigger Sequence

Trigger
' V
m pre-trigger PO A
1 Discard 0 [1] .@.-@@@@ﬂﬂ@«o 1011- 3
N pOSt-trlgger 1 Runtime Acquisition Memory

. 2 Trigger positioned in the middle of the memory
= around-trigger v

(shows what happened before

and after the trigger point)







State Table

No. |Binary |Hexadecimal |Octal | Time [ns]
0 0111 (7 07 0

1 1111 |F 17 114.000
2 0000 |0 00 228.000
3 1000 8 10 342.000
4 0100 (4 04 457.000
5 1100 |C 14 570.500
6 0010 (2 02 685.000
7 1010 |A 12 799.000




Zmiesany displej

BN Wavefonn<l > =2 = ==
Seconds/div 500,000 ns m Delay 0 s |

datal0o-71]

datal0=-7]

datal0~-7]

Ctate Numberi I @FCBQI/G&D Inverss Rssembler l ADDR L Time
Decimal ] Sumbols 10=hex, 10.=decimal. ¥10=hinaryl| He: Rbsolute

celdq,allipld 0002 00 Q0004000 2,540
celea,elFipld+0003 - QOD0400F -2.420
Froc_specifFi+02EQ i rQ 00000000 FFFO43RC -2.148
proc_zpeciFi+02E4 = rQ 0006 {r9} FFFO43E0 -1.524 us=
FBESOLUTE 40000005 ) ) te . 40000006 -392, 000 ns
proc_speciFi+«D2ES r12 0000 FFFO43E4 =120,000 ns
FFFO43ES
Zsource’/q,zlfipld g <X go00400C
cer'q.8lFipld+«0001 ‘ 0 Q00040QD
cely, el Pipld-0002 i { Q000400F
cedo,elfipld+0003 ‘ QOO0400F
proc_specifi+0ZF0 r/ 000b{rg} FFFO43EC




Zber udajov

m synchronny (State Acquisition)
m asynchronny (Timing Acquisition)

m pravidelné vzorkovanie — conventional t.

m adaptivne vzorkovanie — transitional
timing

m Sledovanie stavov — Sample

m Sledovanie zmien — Glitch, Latch



w Zber lfldajOV

Data

o0 10 111 0 0 0
o0 1011001 0

Clock




Spracovanie udajov

k )

m hl'adanie urcitych slov, resp. stavov
m ulozenie priebehov do referencnej pamati
m porovnanie priebehov s referencnymi

m opakovanie merania pokial’ sa priebehy
zhoduju s obsahom referencnej pamati



Spracovanie udajov

m disassemblovanie udajov na zbernici
mikropocitaca
m analyza spravania sa systemu

— histogram stavov (pocetnosti)
— histogram casov (trvania)



Disassembler

r——
Search [ Goto ]'Markers I.Comments ]-Qnalusis ]-Mixed Signal ]

Label Yalue when Next||Prev

|Qduanced searching...l ISet GlllSet G2|

IState # IIP |Pentium{R} Inverse Assembly with MMX

IDecimal ||Hex |anem0niCS/Hex

QO0OFEOYE BCB1EO MOV SP.OE0B1h

QO0OFEO7E E94508 JMP QOOFESCEh

Q0O0OFESCE BEC4 MOV ES.SP 60000000 0QO0COO000
QO0OFESBCE 87F2 KCHG DX.S5I

QOOFESCA BCDOES MOV SP. OESDOK

QOOFESCD ES780D JMP Q00FF&d48h

Q00FFed8 C3 RET near 280000000 00CO0000
QOOFESDO xxXX¥xxx xxxxEB8DZ2 mem read 00700465 BAFCEED2
Q00OFESBD2 87F2 KCHG DX.S5I 20000000 0Q0CO0000
Q00OFESD4 BOBD MOV AL . OBDh

Q00OFES8DE 32E4 XKOR AH. AH

QO0OFESDE BCDEES MOV SP.OESDER

QOOFESDE E9680A JMP Q00FF346h

Q00FF346 BRDS MOV BL.AL 60000000 00CO0000
Q00FF348 E&70 ouT 70h. AL

Q00FF34A E300 JCXZ OQO0FF34Ch

Q0000070 xxX¥xxxx xxxxxxBD i/0 write Q00000BD 0OO0COOOED
Q00FF34C E471 IN AL.71h CO000000 0QOCO0000
Q00FF34E E300 JCXZ OQO00FF350h




Histogram stavov

Qualify data...|| Exclude other

[ADDR] Ranges

_interrupt_sim
_do_sort

Other
_add_to_history
_save_points
_read_condition
_set_outputs
__doprnt
_write_hdwr
_get_targets
_main
_update_system
__swrite
_proc_specific
_clear_hist_buf
_sprintf
_proc_spec_init
_init_fact_arr
_graph_data
——_Ffflush
_lowdigit

Hits (%)
403,751 (38,8%)
263,288(25,3%)
207,707 (20,0%)

83,059(8,0%
37.777(3.6%)

7.464(0, 7%

7.395(0,7%)

7.281¢0,7%)
6,226(0,6%)
4,876(0,5%)
2,509(0,2%)
2,437(0,2%)
2,290(0,2%>
1.600(0,2%>
1,300<¢0,1%>
615¢0,1%)
362(0,0%)
237(0,0%)
81 {0, 0%
73(0,0%)
56(0,0%>

State Interval

15%

22,5%

30%

37.5%

45%







tupov

lenie vs

0)

Prip




Pripojenie vstupov

+

emulation module 3.5 inch floppy disk drive

Up to 204
channels for
state and timing
measurements




Pripojenie vstupov




Pripojenie vstupov

Actual
Risefime

Observed Risetime  -------- ..
(with large capacitive loading) / i



w C. Logicky komparator
m porovnanie IO so zarucene dobrym IO
m test v ,,zivom" zariadeni .
m prepojene vstupy
m porovnava vystupy




Logicky komparator

Testovany |Indikacia |PriCina

10 v LK

dobry |dobry |spravny test

zly zly spravny test

dobry |zly chyba
synchronizacia

zly dobry | neuplny test




& Analyzator podpisu
m Signature analyzer

m vysledok 4-ciferné
hexadecimalne
Cislo

= jednoduchy
O r)'/chly

= genialny

m nepouzitel'ny




Analyzator podpisu
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