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15. Ilustration

Owing to the rapld development of elecironles In
the world, the circults of our Instruments are
altered and components of new types or improved
design are employed.

Sometimes, due to printing terms or the require-
ment of speedy shipping, It Is impossible to include
a description of such alterations in the appro-
priate printed manual.

Therefore, i necessary, such alterations are given
I a loose leal.



1. ROZSAH POUZITE PRISTROJE

PFiznakovy analyzitor je servisni plistroj, slo)
k testovani a vyhleddvani chyb ve sloitych sek-
veninich Jogickych sitfch. Umofiuje nelezenf z4-
vady a2z nn frovell jednotlivé vadnd sousdstky.
Snimd o zobraruje jednoznadng ClyFmistng hexa-
decimdlni phiznak (signature], prifozeny prisius-
nému uzlu v testovaném  plistrofl. Srovadvanim
tichto phiznakil se spravnymi piiznaky, uvedenymi
v survisni dokumentacl, 1ze 2péing vysledovat vad-
non sonlistku (uze

Tato technika je pFedevifm vhodnd pro avéfovini
funkce mikroprocesorovich obvoddi a  rychlfch
sekvencnich sftl, kde jsou datové fetdzee dlouhé
 slazité n kde dosud nebyly vhodné prostiedky
k vyhledavani vadnych souddstek.

Testovany piistro] musi mit pro aplikacl metody
piiznakové analyzy urtité viastnosti. Je obvykle
Fizen p o je kratky i pro-
gram, ktery vyzkousi postupné vétsinu obvodd phi-
stroje. Je viak moZné | testovdni logickych sitl
bez procesoru, s pouZitim vn@jSiho generdtoru
vstupnich signali,

Navrhovdnim pfistroji #Fzenych mikroprocesorem
s respektovanim techniky piiznakové analyzy se
umezni jednoduch§ servis a testovani bez drahgch
specidlnich zaFizeni, pouze s pomoci @

1. HABHAMEMNHE HPHBOPA

b TEN
ANA T
B CADRMHBIX
eT KO3~

xoro oficay

olGpi-
ST PEXPASPAIRYI0 HECTHAITE -
SHIYI0 ONPeRtICioNY
Tyren of
3 CUTHATYPAMIL, YKi-
M B TOXHUHEC MORYMEHTANMIE,  MOHHO
ONPEAEANTE HEFOIY an(yaea).
Bra TexnuEa FRARCTCH, TMPERAC BICTD, SOAXTHIICH
ATH 1pOBey i portj PHEIE CXOM IF
BRETpR  HOCAELORATEALUHY CeTeL, NI JH-
HMX NRIAIOTCH CADMULIMK # IAMHHEMH W TIe AD
HACTOMINETD BHEMCHR HCT 1 TEMIX CPERCTH TR
OTHICKRBAMHA HETOMILIY ArTnaed.
Hepramaesit npifion 1omken ofaniaTh onpenc-
ACHUBIMET CROMETBAMM IR BOAMOIKHOCTIH HCOOIB30~
BAMA METOA CHOIEITYpHOTO aHadis, Om kak npa-
BIAIO, YIPARIACTCR HPOICCCOPOM M COLCPAUT KPUT-
Ky UCIBTATETLIYIO TPOTPAMMY, KOTOPAH NPORCPAET
nocTenenns GoasumueTso neneit apidopa. Mmeeren
BOIMOKHOCT HERMTAHIA 0THYecRI: ¢etell 563 npo-

OTICACHUS HETOMNL
AAET OAHDIHATHYIO
YK CHEHATY Y.
B OHETIRTHBACY

-spetated with the pertaining nade in the Insimum

1. SCOPE OF APPLICATION OF THE INSTRUMENT

The signnlure analyzer BM 57 s 8 servioe nstu-
ment applicable for testing o faull locating In
epmplex sequential 1ogle nelworss. It en:
jng of a fault eud traclng it dawn to the indivi
dual dofeetive component; it spses and dispy

unambiguous four-digit hexadeciingl Sigr

undor test. By comparisg 4 signalures W
correct signatutes listed in the appropriate servic
documentation, the defective camponent [node)
can be traged bock and ascertaine

This technigue is saltable primarily for proving
the functloning of microprogessor elrcults antd
fast sequential networks which hove long. and
involved data strings and for which suitable means
for tracing defoctive components have not been
available hitherta.

The tested fnstrument must have certaln proper-
ties for rendering thie application of the method of
signature analysis (easible, 1 & usually processor-
.controlled and contalns a short test program which
successively proves the majority of the clroults
af the Instrument. However, also logle networks
without processor can ba tested when an external
generator 1s used for creating the Input stgnals:

analyzitoru.

PFiznakovi analyza je atraktivni | pro vyhleddvani
thyb béhem v lokall-

HECeopa 1P HONoTs: 1t parop

BXOAHMX CHIHOAOB.

Tpw npocs AHI HPRGOPOB, ¥ Mug- D microprocessor-controlled  instruments
POIPOLICECOPOM, ¢ YHETOM TEXHMKH CHTHATYPHOTO by taking Into consideration the technique of sig-
aHAANIN TCR ApOCTOR  TCX xoe of- nature analysts cnables their easy sprvicing and
cay O B3 A0POTOCTORILETO Cne- testing, without the use of special wxpensive in-
MHAALHOTD i TOALED € cur-  Sir with the ald of poly the signature
HATY PHOTO AHATIIITOPA. analyzer.

AHRAMA CHTHATYD HBANCTCH NPRMCHAMBM W 1IA

SU.
zoviini | takovgch chyb, kieré jsou zdvislé na rych-
lostl @ nejson d h

A ouptGoK BO BPEMA TIPOM3BOACTHCHHATD
npoiecen. On GaeT BOIMOKHOTTE PIPEACIITI, MECTO-

ey testery | gch de-

¢ M TAKMX MOTpemiocTeil, KOTOpHE 3aRi-
CAT OT CKOPOCTH U HE MOTYT GWTL 0BHAPyReHE
TECTEPAMN OTACARHBIX ILINT.

Slgnature analysis s voluable also for trouble:
-shooting durlng production. It also anahles local-
Ing of such defects which depend on speed and
cannot bo found by testers of individual printed
clrcuit boards.
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2. SESTAVA UPLNE DODAVKY

1ks Priznakovy anslyzdtor BM 578
1ks Sondy se spolefnym konektorem 1AKO63 67
obsahuji:
5 ks kablik
5 ks zachytivaci svorka

1ks Vidlice FRB 30-polovd 1AF 896 77
1ks Kryt 1AF 25114
1ks Sifovd sidra
1ks Sacek s ndhradnimi pojistkami F25A

F 200 mA

1ks Instrukéni knizka
1ks Balicf list
1ks Ziruéni list

3. TECHNICKE ODAJE

3.1. Zakladni technické viastnosii

DISPLAY
PFiznak: ¢tyPmistng hexadecimaing
znaky 0 123456789ACFHPU
Indikator hradla: svitivka na panelu
Indikator nestabilniho piiznaku: svitivka na panelu

Indikdtor na sondé: indikuje Grovné H, L a Spatnou
tiroveil. Minimélni délka Impulsu: 20 ns

Prodlouzen! impulsu viech indlkatord: asi 50 ms

Pravdépodobnost zjiSténi sprivného Fetézce dat:
100%

Pravdépodobnost 2ji§téni chybného fetézce dat:
99,398%

Min. délka méFiciho intervalu: jeden hodinovy cykl

Min. doba mezi méfieimi intervaly: jeden hodinovy
cykl

2. KOMIUIEKTHOCTh MOCTABKH

1 urri CHrHATYpHRIH ay aTop BM 578

1 wr. a0iasr ¢ 0GUIIM PAaBEMOM TAK 083 67
conepRALIe:
5 0T, Kadean
5 wir. aamuy

1 mwr. measa FRB 30 konraxktnas TAF 893

77
1 T, wphtika 1AF 251 14
1T, ceTesoit wHyp
L. fdakeTusr ¢ UCHBIMI
APEASKPAHITEINMI

254A
F 200 MA

1 wr. sHeTpyRunn
1w, ynarosouHEI AHCT
1 WT. rapaHTHAHOC CHIENETENbETHD

3. TEXHHHECKWE JAHHBLIE

3.1. OcHoBible TEXHIULCKHE TAHHBIE
JHCTLIER

Curnatypa: 4eThipexps AR MICCTHAZL
auarn 01 234506 789ACFHPU

Huzugatop KamoHa: CBCTOMHOL Ha Oanean

Hnaukatop HeyeroRuinoii CHIHATYPH: CHETORHOL
i THCAR

Humikarop #a soune: urmnuipyer yposun H, L o
HEMPABMABHLIL ypoBeHn, MEHAMAALHAR LIHTCAb-
soers wsmyasca 20 ue.

Yo Naeic LIATEAHOUT HMOYALCOD BOEX
unnukatopon: npuba 50 me

BepOATHOCTS ONpCICICHIE MPaBIABHOI ey
mammmx: 100%

BepoaTiocTs onpeacaeintn owHGouRon nenu
aaunmx: 99.998%

MIHEMAILHE UTHTEALHOCTE HAMCPHTEARHOTD
uHTED ONHH TAKTOBRIE KA

MuEHEMAIBHAR LAHTCABHOCTE BPEMEHIE MemRay
HSMCPHTEARIBIMG MHTCPBLIAMI: OLIH TAKTOBGIL
UMK

2. CONTENTS OF A COMPLETE CONSI

1pe. Signature analyzer BM 578
1pec. Probes with common connector,

including:

5 cables

5 test clips
1pc. 30-pole FRE plug 1AF 896 77
1pe. Cover 1ar 251 16
1pe. Mains cord
1pc. Bag of spare fuses F25A

F 200 mA

1pe. lnstruction Manual
1pc. Packing Note
1pec, Guarantee Certificate

3. TECHNICAL DATA

3.1. Basic technical data

DISPLAY

Signature: 4-digit hexedecimal characters:
012345678B9ACFHPU

Gate indicator: LED on the panel

Unstable signature indicator: LED on the panel

Indicator on the probe: Indicates H (high), L {low]
and Incorrect levels.
Minimum pulse duration: 20 ns

Pulse extension of all the indicators: Approx.
50 ms

Probability of correct data string ascertainment:
100%

Probability of incorrect data String ascertainment:
99.998%

Min. duration of the measurement interval: One
clock cycle

Min. gap between the measurement intervals: One

clock cycle



DATOVA SONDA

Vstupni proud: = 10 pA pFi 14 V
Rozhodovael droven: Uy =2 V
U s08 VY
Potfebny predstih: 20 ns
Poltebny presah: 0 ns
VSTUPY START, STOP a HODINY
Vstupni proud: = 10 aA pfi 14 V
Rozhodovaci arovein; 1.5 V
Start a stop:
Potfebny predstih: 30 ns
Potfebng presah: 0 ns
Hodiny:
Max. kmitoget: 10 MHz
Min. délka stavu H nebo L [high nebo low]:
Ochrana protl pretizeni:
valupy |

VYSTUP:
dda| pFiznaku v hexadecimainim kédu

50 ns
515V trvale [vSechny

UOrovef: TTL, N, =8
I. podle CSN 35 6501

Bezpecnostni (1id
Stupefi odrusent: ROZ podle CSN 34 2660

3.2, Pracovni podminky

Rozsah teplot: +5°C az +40°C
Relativii vihkost: 40% a2 80%
Tlak vzduchu: 86 000 Pa &z 1086 000 Pa
Poloha ptistroje: vodorovnd nebo nak}

Napdjeci napati: 220 V =10%

Druh napdjectho proudu: stfidavy sinusovy
se zKreslenim mensim nez 5%

Kmitotet napajeciho napiti: 50 Hz 6%

Prikon: asi 40 VA

YT NPHEMA JAHHBIX

Bxoanoit tox: = 10 meA npu 1.4 B
Taporosse yponun: Uy =2 B

1L 20,
Heofxoausoe onepesenne: 20 ue
Heobxoanmoe nepespririe: 0 me
BXO/IE: CTAPT, CTOILL 1 TAKT
Bxoamoii tok: < 10 muA npu 1,4 B
Hoporosoit yposens: 1,5
Criapr w crom:
Heofixoanmoe onepexenye: 30 e
Heolfixonusoe nepekpoitne: 0 ne

ankT
Mazcisnantag yactota: 10 MMy
Mun, areasnocts cocrosnna Howan L
AamuTa o1 neperpyaki: nee nxonm ©15 B

HEAPELAHD

BRIXOI:

AOKAAANE CHIHATYPR 8 WOCTHUAUATEPHIHON
Koxe

¥posens: TTIL Ny == 9

Kaace fesonacnectit: 1 o PC 4786-74

Mogaraenne paztonoMex: oThedaer Tpedosannnm
no RC 1932-69 (kpusan A)

50 ne

3.2, ¥Ca1oRuN SKCHAYETALME

Mianason Tesueparypez - J”C 140 °C

Ornocutemuan nmesoers: 40% —80%

Mawacine poazyxa: 86000 — 106 000 Ma

[Moaomenne npuiopa: TOPHIAOHTAARHOE MM
HARAHHOE

Hanpsense murauis: 220 B ~10%

BuA TOKA NMETAMIGH OCPEMUHHBG CHIYCOMIATRKELL
¢ kun menee 5%

Yacrorn manpuaenua nieramine 50 Fu 5%

Totpebisesan MOnHOCTE: TpiGT, B.

DATA PROUE
Input curre <10 uA at 14V
I Ve 2w

LIUC Y
Requlrud lead: 20 ns
Required overlap: 0 ns
INPUTS: START, STOP and CLOCK
Input current: < 10 @A at 1.4 v
Declsive level: 1.5 V
Start and stop:
Required lead: 30 ns
Required overlap: U ns
Clock:
Max. frequency: 10 MHz
Mia. diration of the I or I state: 50 ns
Overload protestion;
All the inputs: 15 V., permanently

QUTPUT
Signature readout in hexadecimal rode

Class 1, according to the
Czechoslovak Standard CSN 356501, in
conformity with the pertaining 1EC Recommen-
datlon.

Interference suppression: RO 2, according to the
Czechoslovak Standard CSN 34 26880, in
accordance with the pertaining 1EC Recommen-
dation.

3.2. Warking conditions

Ambient temperature range: +5°C 1o +40°C
Relative humidity range: 40% to 80%
Atmospheric pressure ringe:
86 000 Pa to 106 000 Pa
Working position: Horizantal, or tilted
Powering voltag 0%
Powerlng current: AC sinusoidal of less than 5%
distortion
Powering frequency: 50 Hz 5%
Power consumption: Approx. 40 VA




Jistent: 220 V — F200mA, +5 V — F25 A

Vaijsl magnetické pole: zanedbatelng
Vnefsi elekirické pole: zanedbatelné

3.3. Vieabecné ddaje

Osaxeni: 29 tranzistorh, 25 diod, 41 Integrovanych
obvodil, § LED, 4 segmontovky

Rozmgry plistroje: 3ifka 275 mm, vi¥ka 89 mm,
hloubKa 300 mui, hmotnost 4 kg

Rozméry zabaleného pFistroje: Sifka 370 mm,
v#ska 220 mm, hloubka 350 mm, hmotnost 5 kg

Pozndmka:

Podminky pro dopravu a skladovini jsou uvedeny
v kaplitole 11.

4. PRINCIP CINNOSTI

1 — detektor Grovai 2V
2 — detektor drovné 08 V
3—5 — detekior droved 1,5 V

6.7 — prodlauent lmpulsu

8.8 — LED indikétor vstupnl Grovnd
10 — valba aktivai hrany sigaali
11— Fizeni hradlovini

12 — wstupni pamét dat

11 — ganerdtar cyklického kodu

14— paméf, multiplexer o budide dynanického
displaje
15 — disple]

16 — pamé( & komparator nestabiiniho pHiznaku

17. — LED indikdtor nestubilniho priznaku
18 — LED indikitor hradla

18 — oscildtor 1 kHz
20 — Hzeni funkea samokontrola®
21 — Fidicl titat dynamického displejs

Bampri; 320 B — F 200 mA; +58B — F25A

Brewsiee saratioe fode: nperelperitso sio
Bicumiot SACKTPHECOKOE NOAC: TPCHEGPORIMO, MAID

3.3. Ofume anmine

PaGounii KOMOACKT HOAYHPONOTHHKOBLX SACMEHTOR:
29 gpanaucropos, 25 mronon, 41 suTerpamnuan
4

s cet Bpontes

HHARKATOPA
Fmbaputl-: npuGopa: wpsas 275 MM, BHCOTL 89 am,
Guna 300 sy, Macca 4 kr

Tafiapima yraxosausoro npuiopa: untpura 370 s,
shicota 220 s, rayGuma 350 v, mMacea 5 ke

Ipusenane:

Yenosua TPANCHOPTMPORKN KB XPAHCHIDL NPHBCACHI
# raase 11

4, NPHHIINI AEACTEWUA NPHEOPA

1 — zerewtop ypownn 2 B
3 — serextop ypovan 08 B
3-5 — agrewrop ypomoe 15 B
6.7 — yInhmcsie nMnymea
8,9 — WHAHKATOP WXOINGIO YPOMIR HA CHETOINDLE
10 — mafiop pafimero dpoits crruazon
11 — yUpARACHIE KARMERI PrKioN
12— wxoaraK NaMATL AGHEHX
13 — rencpaTap WHKAIEEROTO KO
14— uasiTh, MyaRTHTAEKCOp B woAByANTeA
HHAMIECRDTD. AHCHAER
15 — auenieit
16 — pasiin i EOSARATOP nmnﬁummn curHaTypI
17— RpTr—— i ey
18 — cheroanodiil MHAMKATOR KW
19 — amorenepatop 1wl
20 — ynpawice pORION AANTORARTPOLE
2 - il cueTim AucHAsE

-

Pralm‘llon By fuses: F200mA fer 220
5 Afor +5

rnal magnetic el agligible
tric Held: Negligible

E;
External e

2.3, Genersl data

Complement: 20 Transistors, 25 Diodes,
41 Intograted clrcuits, 5 LEDs, 4 7-segmant
indicators

Dimensions and wulght of the instrument:
Unpacked: Width 275 mm, Height 89 mm,
Depth 300 mm, Welght 4 kg

packed: Width 370 mm, Helght 220 mm. Depth
350 mm, Welght 5kg

Nate:
The conditions for transport ond storoge are gl-

ven In detail In Section 11. of this Manual.
4. PRINCIPLE OF THE INSTRUMENT OPERATION

1 — Level detector 2 V
2 — Luvel detector 0.8 V

9105 — Level detectors 15V
6,7 — Pulse strotcheds
8,8 — lnput levael LED indicotors
10 — Soloction of the active edges of signals
11 — Gating control

12 — Input data store
13 — Cyclic code generatar

14 — Store, multiplexer and drivers of the dynamie
displuy

Display

16 — Store and comparator ol unstable signataces

17 — LED indicator of unstable signatures

18 — LED indicator of the gate

19 — Oscillator 1 kHz

20 — Control of the SELF—TEST function

21 — Control counter of the dynamic display




Obr. 2

Vstupni signdly DATA, START a STOP jsou po pril-
chodu aroviiovymi detektory synchr ho-

Pic,

19 20

e e

Bxozaue cursaan JAHHBIE, CTAPT u CTOI

dinovym signdlem CLOCK ve vstupnich klopngeh
obvodech.

Signaly START uw STOP po volb# aktivni hrany
v bloku (10] vstupujf do Fdiciho bloku (11), kde
urénjf délku médiciho intervalu. V tomto méFicim
intervalu prochazi signal DATA pfes vstupnl pamé(
(12). Kterd krom® své funkce vyhodnocuje Spatnou
vstupni firovei jako posledni platnou droved do
generdtoru cyklického kédu (13), Tento blok tvofi

mocTe S MEped AeTeXTOpH! yposrel CiH-
npywotcs TarTossiy euraagox TAKT so nxon-
HEX TPITLCHIX.
Curnaan CTAPT 5 CTOTT nocae smbopa paboue-
ro gporta n Gaoke (10) noctymaor 8 60K ynpasae-
mu (11), vae oHR OEPErCARIOT MAMTEABHOCTH M3
MCPHTCALHOTO HHTepBasn, B tewcume sroro mame-
pitzeasnoro nittepaaia npoxomnt curnan JTAHHBIE
aepes sxonuyn namate (12), ¥otopan, kpome csoero
HASHAMEHIEA, OMPEACARET HENPARMALHLIL  BXOAHON
YPOBEHE B KAMCCTRE [OGACIHETO JACACTBHTEALHOTD
VPOBHA B reRepaTope MHKIRMecKoro Koga (13), Drar

After passing through the level detectors, the in-
put signals DATA, START and STOP are synchrontz-
ed by a GLOCK signal in the lnput fip-flop clr-
cults,

After selection of the active [triggering] edge In
block {10], the signols START and STOP enter
control block ([11), where they determine  the
duration of the measurement literval. During this
interval, the DATA signal passes thirough input
stare [12) [whieh, in addition to its normal func-
tion, also evaluates an incorrect input leval as
the last valld level] into the genevator of the
eyelic code, This block (13) is formed by a 16-bit




Sestnactibltovy posuvny registr se StyFml zpltnymi
vazbaml. PFijata data v ném stale obihaji a jsou
pritom vzdy modifikovana pravée prijimangmi daty.
Dochazl tu tedy ke kompresi dat.

Po skontenf méficiho Intervalu je obsah tohoto
registru plepsdn do paméti bloku [14], ktery pro-
vede jeho zebrazeni ve tvara ety hexadecimilnich
znaki na displeji (15,

Vzdy dva po sobd nasledujici zobrazované priznaky
jsou porovadvdny v bloku (10] a pripadny nesou-
Wlas fe indikovan svitivkou (17] nestabliniho pii-
znaku.

Oscildtor [19] jednak B dynamicky disple]
phes ©itag (21], fednak ve funkel ,TEST* tidi juko
zdroj hodinovieh Impulsd blok (20). Tento blok
vytvadll souhor testovacich signald juk pro vstupni
sondy, tak pro vnittni obvody pristroje. Vysledek
testu se zobrazi na displeji ve formé pledepsanych
priznakil.

5. POKYNY PRO VYBALENI, SESTAVENI
A PRIPRAVU K PROVOZU

Peistro) se postupné vybali z obalu a v phipade,
e byl skladovan v takovych teplotdch, 2o by mohl
projit rosngm bodein, 15 se  aklimatizovat.
Uplnost dodavky je mozno zkontroloval podle ka-

ploly 2.

Doporutujeme, aby bulenf, ve kterém Vam byl
phistio] predian, jste st uschovall pro phipadnoy
prepravu pFistroje. PH zabalent postupujte
mym zplschem nez pil vyhalovini,

Pred zapojenim pristroje s ujlstime, zda napét
sité, na kterou hodlame pristroj pEipojit, je 220 V.

0K OBPA3OBAH WMECTHAAUATHGHTONKM CABHTAIULEM
perserpon € deTHpEMA ofpatuns carawv. Ipa-
HATHE JAHHKE B HOM [NOCTOAHHO MHPRYJIHPYIOT #

i

shift register with four feedbacks. The received
data circulate in it and during this process are
modified by the data just recelved. Thus, data

npit AToM BECTAN ¥ uy
B AAHHAGT MOMenT Amtiayi. CAefomaTensHo, e
€T MECTU CHKATHE JUHHKIX

Togae OROHMAHMA MBMEPHTEALHOTO HUTEpHATA co-
ACPIKAKIC HTOFO PEFICTH NEPERICTCR B UMATY fan-
®a (14); KOTOpHI OCYIMCCTRIACT HIOTpaKenTe co-
ACPIRAHMA B AMAC HOTHPEX  MICCTHALUATEPIEHEX
amakon wn aucnaee (15).
Breraa cACHyIOMMe APYT 84 ApYroM u3ofpaikaeMee
enrnatyp cpantitsapren & Groke (16)  ux neco-
oTmeTCTAWC IHARMUpYeTed cactomtodom (17) neye-
ToHEIA0E CHIHATY PN,

Antoreneparop (19) yupaRIACT AMHAMMMCCKEM LitC-
nueest gepea caerairk (21) 1, KpoMe Toro, 8 pemmme
SUCHIKIT. ¢ ynparager Gaokom (20) 8 madectse
HOTOMHItKE TAKTORRIX HMIyancon. ITtor Ga0x mwpa-
GaTwpaerT HABOP HENWTATEABHLIX CHTHIION KAR AR
BXOZHAK HIYNIOB, TAK W I8 BHYTPCHHHX €XeM TpH-
Gopa. Peayanrat uennimaHin wao0pamneTcs Ha auc:
TACE B BHAC TPOATHCAHHELY CHTHATYD.

5. YKA3AHWA MO PACHAKOBRE, CEOPKE
M MOMUOTOBKE MTPHEOPA
K 3KCIIYATAUMH

fop NOUTCOCHHD BIHIEMACTCA 13 TAPK H B TOM
cayswae, CCTH 0N XPAHRJICH HPH TCMIEPATYpe, ¢no-
cofeTayinmeil 00PasoBIHIIo POCK, €10 CACLYET 0CTa-
BITH AR axsmEMariaiponanne.  KoMmnaesTHooTh
NOCTARKI MOMKHAD [TPOBCPITE B COOTBLTCTHIL ¢ Faa-

pait 2.

PekoMEHIyeTcs COXPAHHTL TPy, B KOTOpOit NocTi-
museTen npuGOp, AAA NOIMOMHOIT TocHeRyonel ero
opritponkit. [Tpu ynakopse noctynuor » of-
TOSALAORATEALHOCTH. 110 CPABNCHIN © Yila-

Tepen  mxnosicnitest opufiopa  caeayer yheAHTLER
B TOM, TG HANPAEHHE ceTH, OT KOTOpONl Hpubop
Gymer mtrathen, coctananer 220 B. Hpubop paceut-

takes placy,

When thé measurement Interval has terminated,
the content of this register is transcribed into the
store [block 14] which presents it in the form of
four hexadecimal characters by the dispiay [(15)
of the Instrument,

Always two displayed signatures followlng each
other ar¢ compared mutually In block (18] and a
discord [If sny) Is signalled by the LED [17] of
unstable signature.

The escillator (19] controls the dynamic display
by means of the contrel counter (21), as well as
in its ,TEST" function it controls block [20) 85 &
source of clock pulses which produces a set of
tost signals for the input probes and for the in-
ternal circiuts of the instrument. The result of
the test is presented by the display In the form
of the specified signatures.

5. INSTRUCTIONS FOR UNPACKING THE
INSTRUMENT, ITS ASSEMBLY AND
PREPARATION FOR USE

The BM 576 Signature analyzer has to be taken
carefully out of its packing and if it has been
stored at such a low temperature that dew forma-
tton can be expected, it must be conditioned hefors
being set in operation. Completeness of the con-
signment can be checked sccording to Section 2.
of this Manu
It Is recommended to save the packing in which
the Instrument was delivered, for passible trans
port at & later data. When packing the instrument,

a procedure opposite fo that for its unpacking

has to be loliowed.

Before conmnecting the signatureé analyzer to the
malns, it is essential to ensure thut the available
voltage Is 220 V. The instrument is designed for




Pristroj je navrzen pouze pro toto napdti a nelze
je ménit.

6. NAVOD K OBSLUZE A POUZIVANI
6.1. Bezpecnostni opatieni

PFistrof je konstruovdn v bezpecnostni thidé 1 po-
dle GSN 356501 (kovové dstl pitfstupné dotyku
jsou pFipojeny k ochrannému voditi a izolace pred
sifovym napétim vyhovuje uvedené norm#].

Je nutné se presvedell, ada sif, ke Které hodlime
ptistro] pipojit, ma zapojen ochranny vodie podle
normy a mé napeéti 220 V. Pouzije-ll se prodluZo-
vacf sitova Sifira nebo jing Shiira, neZ je v pFislu-
Senstvi pristroje, musl mit sprévng zapojen (Fetl,
ochranny vodic.

Rovnéz viechny prisiroje, pfipojené k piiznako-
vému analyzitoru, musi byt spojeny s ochranngm
voditem.
Sifovd pojistka smi byt nahrazena pouze typem,
uvedenym v bodé 3.2, Technlckfch ddaji tohoto
néavodu.

6.2. Uspofddani ovliadacich prvki

8.21. Pfednl panel

1 — sifovy vypiat
Je-li pEistro) v chodu, svitt kantrolka 2

2 — kontrolka zapnuti

3 — disple)
Obsahuje &tyfi hexadacimélni znaky, kterd
jsou pro snizenl moknosti chybného Cteni
odlifné od béZného seuboru hexadecimdl-
nich znokil, e pouzit sonbor 0123456
7BOACFHPU

TAH TOALKO BA 9TO HANPARCHNC 003 BOIMOKHOCTH
NePeRIIHCHILR.

6. MHCTPYKLHSA TI0 SKCIIYATALNK
NPABOPA

6.1, Tpasuaa Texuuks Geaouacnocrs

Tputiop ckoscTpysporan 10 Kaacey Oesonacuoers |
B cootpetcTiitn ¢ Tpelonanuasn MIK (e
HECKHE MACTH, A0CTYNHEC NPIROCHOBEHINO,
HEHM K BANHTHOMY NPOBOAY M HAONAUMA HacTeit,
HAXOZRILAXCA 110 HANPAAKEHICH CCTH, YAORICTHOPA-
€T YKIAQHHKM TpeGoRaHras ).

Heofixonmsa yieantues B 1M, 410 CCTh, OT KOTOPOR
OyIeT mATATECE npuiop, OCHAREHD JUHIMTHRIM Tpo-
HONOM B CODTBETCTRHIL €O CTAHARPTOM  ofaazact
manpressen 220 B Mpi senonnsosasmm yaammi-
TEABHOTO CETEROND INHYPA WAM DPYroro wimypa,
BXOAAMETO B COCTAB NPHHALICKHOCTLR nprbiopa, H
OBXOMMMO CALANTE 30 [PABILILHAIN TOAKTOUCHHEM
TPETHETO AATHTHOIO NPOBOMNA.

Taxe pec NprGopH, MOAKIOUCHHHIC K CHTHATY PHO=
My AHASHAATOPY, ZONHHL DHITh COCAMHEHK € 3i-
upaTHss npesotoy. Ceresoll apeaoXpadatent 10a-
wen OuiTh 3aMeRCH TOILKO THIDM, YKA3aHHLM B I
3.2, TEXHIHECKHX ARHHEIX.

6.2. Pacnoaomenne sIeMenton yrnpanienus

621 Mepesuss naners

I — ceremsii wmouaTeay
Tlpse padore npufopa ropieT KonTpoawnan savna 2

2~ HOUTROMMWEN ARMIA HKAKNEHIA
3~ eunen
ON cotepionT eTape HETHAARATOPIHNA IRk,

enumenit nepoRTHOCT GEHBOU-
a S

uatepmuniix anikon. Metioassonar nadop
wiaxon 11234567 89ACFHPU

powering only by thls voltoge and it cannot he
powered by any other.

6 INSTRUCTIONS FOR ATTENDANCE AND USE

6.1. Safety measures

The BM 576 signature analyzer is designed to meet
the stipulations laid down in the Crechoslovak
Standard CSN 356501 for Class 1. Intrinsic safety
[all ‘metal parts accessible to the louch are con-
fected to the malns protective conductor and the
nsulation of all the components carrying the
mains voltage respond 1o the rules given in this
Standard].

It is essenttal to ensure that the mains service
branch, to which the instrument will be connected,
has a nentril [protective] conductor and that it
supplies AC of 220 V. If an exiension cord, L e.
any other mains cord than the one supplied as an
accessory, has to be used for powerlng, then it
must have a correctly connected third, 1. e. pro-
tective, conductor.

Also it is essentlal for all the other Instruments
which will be connected to the signature analy-
zer lo be connected reliably to the protective con-
ductor.

If the mains fuse blows, [t must be replaced only
by one of the type and rating given n ltent 32
of Section 3. ol this Manual,

6.2, Layout of the controls

621 Front panel

1 — Mains switch —
When the Instrument s powered, pilot
Inmp 2 is alight.

2 — Pilot lamp

3 — Display —
Containg four hexadecimal characters which
differ from the usual set of hexadecimal
charucters so 05 to reduce erroneous rend-
ing. The following set is employed: 01213
45878493 ACFHPU




0 —

7
8,6,10 —

kontrolka nestabiintho piiznaku

Blikne vidy pii zobrazen! [pro oke Cisto
nepostiehnutelngm) priznsku ndlisného
od predehoziha

kontrolka hradla

Switi vidy mezi plaingmi signaly START a
STOP. Interval ket nez 50 ms o prodlou-
#en no asl 50 ms

2difia pro datovou sondu pri Tunkol

TEST

Koneklor pra phipajeni sond

tladitkn pro yolbu aktienl hrany signald

START, STOP 8 HODINY

tlsinutém tlatitk resguje phstrol
vrostupnou hranu, pe stisknutém na se-

stupnou hranu signalu

Huéitko funken [ednordzavéhe méFenl

P stisknutém tioéitky sejma piistrof vidy
pouze pren( platny pHenak (o uvolnénl
Hagitke RESET na datové sondé] a ponechs
Jui na disple)i

Hatitko TEST prupind pistro) do funkee

samokontroly — viz-kap, 6

iy
8/ 9/ 10

- KMOOKA PEAGIME DANOKD
A e

- HOnKE

_J blals

FOUTROALIEN AaMOa iecTafmmaich curmatypu

Oua suruer nps isobpaskenitn (31o suanne

acT MeTih pOCTHM ramaoM) CHINATYPIL,

wielicn of upeamecTRywel

KOITROAKIAN JaMID Kami

Fopue ceraa 70 wpesn fayiis scxay npaatn

st cimuansu CTAPT w CTOIL Miprepuaa
o Nietvn, 50 W yamuie 0. e

. 50 me.

w wiyua aanme n pesitse UCTIBT.

PATHEN AR HUARAGEDIN Hiyi0e
unBopn pABOUELo $pONTA CHTHAAGE

) padoTacr ot Boc:
i son0mee i

" L i
aautera dpota

it
nepayn
nyekanit a0
aa ctrnaTypa

w
ARRCTRITER
CB

paskaeTen it e

HUTIBIE.
MHTORGNTPOAN — €M,

HepeROANT

npitap n peast
s ra 632

==
4,9,10 —

=

Obr. 3
Pre. 3
Fig. 3

LED indicating unstable signaturcs

Always flickers when the displayed signa-
ture differs from the previous one. (This
flickering Is often hardly visible to the eye.]
Gate LED indicator

Always alight between valid START and
STOP signals. Measurement intervals shorter
than 50 ms are extended to approximately

e far the dota probe during the TEST

Rex -pm:la far the probe conneclor
Push-buttans for seiecting the active edges
of the START, STOP and CLOCK signals

an any of these push-buttons is roleased,
rumenl reacts to the rising edge el
lhu signol and to the falling edge when it
15 depressed.
Push-buttan [or one-shot measurement
When (his push-button Is depressed, the (n-
strument always samples only the fiest valid
signature {after the RESE h
the data probe has been
\eaves | on the display.
Push-hutton TEST
Servas for swilching the instrument to the
sell-tosting function — see itom 6,




13,14,15 — #ditky pro hradlovac! sondu pri funkel
TEST

6.2.2,

36 —
a7 -

Zadnl panel

13,1415 —
Hi

6.2.2.

BalHAN naHean

A KASAEBDID NEYID HpH pEREse piBoTi
5

21

vistupni konekior

N jeho Spitkdch je piiznak v hoxadecimilnim
kodu o nektere fidict signily. Zabojeni konektory
je¢ uvedeno v kap. 8.0,

sitovi pojistica

sitova privodka

Sondy

spolefny konektor sond

Zasouvd se do konektory 7 na prednim panelu
phistroje. PH vyjiménl o zasouvinil jo theba stisk-
nout obe ehpadky 40,

datovd sonda
Priklada se postupnd k jednotlivm méficim bo-
dom

tlatitko T pro nulovint plistroje
P funkel jednordzového miteni umodivje sajmu-
tf dalitho priznaku.

indikace logickych Groval na hrotu sondy
Indikace pracuje stale, bez ohledu na stav hrad-
lovacich signali

hradiovaoi sondi

Je zpravidia behem celého testovani pripojena
do stalgeh bodfi zkoumsngho pistroje, vyvede:
nych pro tento ¢l

cznatent vstupl sondy
sroubovaci kenektory jednotiivich vstuph

maReAN paakes
Haers mrmagrix R CHINATYPA WleCTIOARATEpIY-
HOID KOda M WEROTOpi yTpERIHKIINE cnriman, Cxesa
paaneMn aana W 1. G,
cerenali npesoxpERTeL

o0 THEAO

Gopa ik
ikt obe e 40

Ly, npiesa Tar

O TOTBANNRETCN IGCTEEHHD K OTIEAWNAN HAMEPITTETb-
M Toukas

Knong €opoc 410 chpodh B

Tji peaciiste OAOKPaiiceo FAMSPEIE 0L ICT Doas
NOMHRCTI EHATIR CARAYRILEN EHTHATYPI.

sutLsKaitin JOUINeCKIX. YPOmNeil 1n Konlie wyria

¥ PaBoTACT ar tor

cromii K
e —
O D6MUAD 1O WpesH ACHNTAIIE IOSANNET K 10CTe:
MU TORAM HCTITHIAEMOIO  IPHGOpE,  BLRCISITTN
aan sroit tem

lEBRIX CHEHANDN.

husHINENHe BXO0N Diyna
Pesfione pRINCMN OTACRHLE HEOT0N

13; 14,15 — Sockets for the gating probe during the

a

3

622

2 —
23 —

6:2.3.

36
37

TEST Iunction

Back panel

Qutput
On the tugs ave: the signature in the hexadecimal
code and some. of the control signals. Thu wiring
of this connector I8 glven n (tem 0.8,

Mains fose

Mains connector

Probes

Common connector of 1he probes

To he inserted (oto the receptacle (7) on the Iront
pangl of the instrument. When inserting or with-
drawing the connactor, the two latches [40] must
b pressed,

Data prabe

To be applied successively to ail the measured
puints,
Push-button RE:
Serves for sam|

" for zerolzing the instrunent
ling @ further signatere during o
ong-shot measucenient.

Indicutor of the logle level on the prabe tip
Operates bl the time, regardless 1o the state of
the gating signls.

iting probe

As @ T this probe is connected during the
whole test procedure ta fixed points of the in-
strument under test, which are brought out for
the purpose.

Markings of the probe inputs

Sorew connections of the individual input cables

11



48 — nasouvaci konektory

k]

40
a1

Ju mofno je nasouvat | na jiné metict body s pro-
mérem 0,6 mm

- zachytavacl svorky, vhodné | pra rozted méficich

bodi 2.5 mm
Pro uvolndnl fe tFeba stisknout palcem jejich
hoeni dast protl spodni Gdstl, dezené dvima dal-

il prsty

- zdpadka konektoru

zeomnicl kablik dutové sondy

39

41

WA pRAbesid
Hix somio yermianainars i i Gpyrits wismepsire
erpon (0,6 um

IXOAUTE W AAN PACCTONHI MOy e
Jasi TouRAMM 25 30

Hocne (cABoACICHA CARTFET RAMETH, HAANIEN HD WPE-
1Koy MACTE LIy1EA OTHOCHTEALHD WIDKHER 1ACTiL, KOTORYD
CARayeT AepRATI ARyMA HAILAMI

JnmeTka pasmEMA

JATCHAMIN  KADE

z

HiyHA IpIeNA AT

a0

~
41 — Earthing cable of lho unm probe

e 1

Connecting sleevos
Applicable also 1o nwnaurmg points provided with
prongs of 0.6 mm dian
Test clips, applicable a <0 1o measuring points of
25 mm spacing
Fae relpasing & tast clip, 115 upper part must ba
prossed towards the lower one (botween the
thumb and (wo fingers):

tch of the connec




6.3. Priprava pristroje k mireni

6.3 Sestaveni 8 zapnultl pFistroje

PFipojime k. ptistroji sondy zasunutim konektory
131) do konektoru (7] na prednim panelu. Hradlo-
veel sondu sestavime zaSroubovanim StyF kabliki
s konektory (37] do télesa sendy (35). Zachytd-
vaci svorky [39) je moZno pEipojit na opatné kon-
ce kdhliki prostym zasunutin konektorfi (38).

Pristroj se pfipoji k napdjeci sitl sitovou tFivodi-
Gavou propojovaci $nirou, doddvanou s pistrojem.
Stisknutim tlatitka (1] se uvede pristro] do chodu.
Rozsvid se kontrolka (2] a displej [3]. Po stisknuti
tlagitka [33] RESET na datové sondé se musi
zobrazit pFiznak 0000 a kontrolky [4) [5) nesmi
svitit

632, Samokontrola

BM 578 ma funkcl, kterd umo¥iuje provilit stav
pFistroje, tf, schopnost bezchybného provozu
VSechny tfi vstupy hradlovaci sondy [35) pFipojime
zpét K plistrojl zasunutim konektorki (38) do od-
povidaficich zditek [13. 14, 15] na prednim panelu,
Rovnez datovou sondu (32] zasuneme hrotem do
zditky (6).

Stiskneme tlaitko (12) — TEST. [Tladitko [11)
— MAN nenl stisknuto). PFistroj nyni opakuje v asl
sekundovych intervalech vidy Styfl pFiznaky, od-
lisné pil rfiznyeh polohdch tlatitek (8, 9, 10).
Souhlasi-li zobrazené pFiznaky s pfedepsanymi (vie
tabi 1), je vysledek samokontroly dspésny a BM 578
je v poradku.

6.3. Il pubupa X HaMep
631,

Choprka n BRAwEenne npuiops

K npubopy 00AKTOUHTE WY TYTEM JAXBIOKCHHR
paanena (31) 8 pagnest (7) Ha nepenucii naHean.
Kanouesoil iy cobpary: nyTes NPUBKETIBIHIA de-
Thipex kabeaeit ¢ paanemadu (37) K xopuycy myna
(35), Bwmkmn (39) MOKHO NOAKAOMHTE K APYIHM
KOHUAM  Kabeaclh  OvrieM  NpocToro  SaamikeHiA
paaseson (38).

Hpufop NOAKMOUAETCA & MHTMORER coTit ¢ TIOMO-
IIRK) CETCROTD TPEXIIPOBOAHANG WIHYPA, NOCTARIACHO-
ro sMecte © npuGopos. Ipu HamaTHH Ha KHONKY
(1) apubop sxmouaeten 8 xoa. Samuriercs Kou-
Tpoatsas aamna (2) u amenaei (3). Tocae nauka-
mun wa wwonky (33) CBPOC ma wyne npuema
JaMHbN A0KHa Maofpasarees cursatypa 0000 &
konTpoasRme amsnn (4) i (5) ne ropat.

6.3.2.

B npuBope BM 578 npeaycmorpes pesits, KoTopsii
IZoMkeH (IPOBCPITL CocTomkme npabfopa, 1o C €ro
enocobiocTs Geaoubounoll paGoTh,

Bee Tpit sxoas kmouesoro myna (33) noakuounts
OOpUTHO K TIpHOOPY NyTeM 38ABHMKCHHN PadheMon
(38) n coormercrayiomue ruesan (13, 14, 15) na
nepeneit nanea. Taxace wyn upitesta o (32)
BCTABHTL B rHeans (6)

ABTOKOHTpPOAR

Haxars un wwonxy (12) MCIHBIT, (Knonxka (11)
~ PYHH. ne sasgiral), B srom caywae n npubiu-
FUTEARHO CCKYHIMBIC HHTCPRAIN TpHGDp noBTopALT
BCCTIA MCTHIPC CHTHATYPH, KOTOPHE SIJAIOTCH pad-
JMMHEIMI B PLATHHHLY ogowentax knonox (8, 9,
10). Ecan usofpamiacMbie CHIUATYPh COOTBETCTRY~
iof fpennieansuy (oM. Tab, 1), To peayanTar anto-
KOHTPOAA ARnAcTCA yenewnmy i BM 578 senpasen,

6.3. Preparations for carrying oul measurements

631 Assembling and swiching on

the instrument

The signature analyzer has to he prepared for use
as follows: The probes have to be connected by
inserting the connector (31) into the receptacle
(7] on the front panel. The gating probe has to
be assembled by screwing the four cables with
screw connectors (37) into the probe body [35).
Then, the test clips (39) can be attached to the
fres ends of the cables simply by applying the
sleeves (38,

The signature analyzer has to be connected Lo the
mains for powering by meaus of the supplied
3.core mains cord.

The instrument is set in operation by depressing
the push-button (1}; pllot lamp (2] and display
(3) lght up. After depressing the push-button RE-
SET (33] on the date probe, the signature G000
must be displayed and the LEDs (4} and (5] must
remain dark.

632 Self-testing

The BM 578 signature analyzer enables verlfying of
fts own state and thus lts capability of faultléss
operation. \

All the threée Inputs of the gating probe [33) have
to be connected bsck to the instrument by Insert-
Ing the sieeves (38) into the pertalning sockets (13,
14, 15) on the front panel. Also the data probe
(32] has to he connected by attaching It to the
sacket [6].

The push-button TEST [12]) has to be ‘depressed;
the push-button MAN [11) must remain released.
Th Instrument repeats at a rate of approximately
one second always four signatures which are dif
ferent at various settings of the push-buttons [,
9, 10). 1i these signatures tally with those specifled
In Table 1., then the result of the self-testing is
positive and the BM 576 signature analyzer is in
order.

13



Samokontrola AntoKouTpoan Self-testing
Indikaco
Nastaven! tlatitek arovni
Veranomsa monos Nostabilnl pHianak | - png songa
Settings of the push-buttons Priznak Headlo | ;:e Hitmnannn
Crriarypa Kawm ut;z:;"p.' s yponnK
Jate i By
START s1O0P crock Slgtate Gate Unstabla Pt
CTAPT cron TAKT signature fiickers | G0
START STOP CLOECK on the probe |
obe |
8888 ofa |
i [ [ voh
. | obit
_j_ 3 2P61 ol o
I 22 both
bl 252 = — Tuda
2951 = pacs
red
—L nasvitl < obi
e ropit
unlit
J_ 8688
ACAZ -
-\_ nebo 255
wan | — =it
or az2 Tab. 1
| Tasamua 1
"\_ avsvill [ Table 1.
ite topT
unlit 1
Poznédmka: Tpwseuanse: Note:
Priznaky Jesvili* a 8868 realizufl pouze test dis- Curwityps swe fopiire st 8858 npemnasuseems The signatures UNLIT and 8568 reaiize only the

plefi; tf. sprdvné lunkee zobrazovacich segmento-
veKk. Zbylé dva pFiznaky oznamuji visledek testu
celého pEistroje.

Drzime-li tladitko RESET na datové sondé stisk-
nuté, zobrazuji se postupnd pliznaky 6488, 0000,
Lnesvitl®, Indikace hradla a nestabilniho pFiznaku
piiton nepracuje.

TONLKO A MCTMTAHMA TUCILICH, T, €. MpamILuoil
paGiots undpomx srmvrkaropon. Ocramumecs ase
CHTHATYpH CHTHAZLIZUPYIOT Pe3yinTaT ICHLTANIA
seero mpuiopa.

Ecau aepwars xwonky CBPOC ua myne npuesa
JAHHBIX TO p yIcH CHT-
HITyps 8888, 0000 i »ue ropure. Himitkaung kaoa
3t secrafitibuoil cHraaTYps npu atom we paforaer,

test of the display, |. e. the correct functioning of
the 7-spgment indicators. The remaining two sig-
pature Indicate the result of testing the whole
Instrument.

When the push-button RESET on the data probe
is kept depressed, then the signatures 8888, 0000
and UNLIT are displayed successively. Indications
of gate operation and of unstable signatures are
not producet.




633 Kompatibilite BM 578
a testavangeh pFistrolft

Testované pFistroje musl spliiovat uréité podminky
pro Gspiné pouliti pEiznakové anulyzy [déle jen
PALL

@) Logluké aroynd testov

apch uzli musi byt typu

TTL.

b) Testovany pistrof must byt vybuzen, ,stimulo-
viin® souborem  slgndall, nazgvanych stimul®,
podnir. Podngt je soubor signdlil, ktery zpiisobi,
Ze uzel (uzly) testovaného plistroje produkuji
charakteristicky  datovy Petézec, detekovany
v BM 578 jako pFiznak tohoto uzlu. PFl PA Je
podnét generovin zpravidla samoingm testova-
nym piistrojem. Je moiné a vyhodné navrhnout
je] tak, 2e jednotlivé obvodové EBasti jsou testo-
viny nezavisle na ostatnich, a to pfl zachovani
plué funkéni.rychlostl,

V mikroprocesorovych systémech nenl podnat
nic jiného, ne2li program [obvykie v EPROM],
ktery vyzkousi cely systém. Vezmeme-1i v tivahu
v¢hodné schopnosti mikroprocesorn manlpn[n-
vat s datly, nebude g pod-

633 Commecrnmocrs BM 578 u
HensETMBACMUX npuliopon

Hemamiisaesale nprfopst  M0MKHB yAOBIACTBOPATH
ONPEAEACHHAM YEADRUAM LI YCNCIHOTO HENOARA0:
BaMI CHFRATYPROTO: anaanaa (aadee tomkko CA).

a) Jlormeckue ypoRHit HCOLITHBACMEIX Y3708 00K
unt G T TTIL

6) Menmramacspni npaGop nomken Guts soabym-
e, SCTHMYMHPORART HAGOPOM CHTTULION, HAZK-
paesbix reTmyad, CTHMYST - 3T0 COROKYIHOCTE
CHPHAZIOR, CIOCOGCTRYIOUELY ToMY, WTo yaen (ya-
), MenmThBaeMoro nputopa  mmpafarnisanT
XAPAKTEPHCTIMECKY IO HEnh JTAHHNX, TeTeKTupye-
sy 8 BMG78 @ mauecTRe CHTHATYpW 3TOTO
yama. Tlpn CA ermsyn remepupyercs ofiuumo
campy nenmTEEACMEM npEbopom. Mveetca woa-
MOMGIOCTE BHOPATE CTHMYX TakuM, uTo6M OT-
ACALHKE CXEMAME HACTH HCTHTHBATHCE Heda-
BHCHMO OF OCTAILHMX NPH COXPAHEHHH TIOTHOR
pafouci CROPOCTH.
B MUKPONpOUCCCOPHEIY CHCTCMAX €THMYT — 3T
apyroe, a me mporpayma (ofwwio n DI3V),
KoTopas iposepser new cucremy. Eean npiwmats
RO BHHMAHEC OAATODPUATHHE CBOTICTBA MEKPO-

nath pro vyzkouSeni jednothivych Eastl testova-
ného systému prilis obtiZné,

©] Musi byt pFitomen synchronizatni signdl
[CLOCK] pro BM 578 a ohraniéen m#tici inter-
val signaly START a STOP.

RovnéZ tyto signdly jsou zpravidla generovény
samotnym  testovanym plistrojem, navrZzenym
pro testovani s pomoci PA.

6.4. Pokyny pro méreni
64.1.

Prostudufte pozorng ého pri-

pafioTaTh © MARARMH, TO B pabOTRA
NDAXOIANLLA CTHMYIOR TR HCMMTIHMA OTACTE:
HEX 4acTedl MCOMTHEACMOI (HcTeM He Gymer
CHMUIKOM BATPY RHATEALHOM.

Nomwno Grre HagIHHe

pyomero cursaaa (TAKT) man BM 578 ma-
MEPHTCALHNT HHTEPRAT N0JKeR (BITH orpanusci
curnaaamu CTAPT u CTOTIL

ThioKe aTH CHTHIN OGKYHO CEHEPHPYIOTCS HC-
TTHECMEM  IPUGOPOM, TPOCKTHPYEMBM IR
nensrranis © nomomso C.

6.4, ¥ranauun 0o MIMEPEHNAM
6.

stroje. Spravné (otekdvané] priznaky musi byt

HIYIATH TOKYMEHTAUNK HCTEITHEAC-
soro npubopa. [pasuisiue (omunaesse) cHraa-

633 Compatibility of the BM578
signature analyzer and the
tested Instruments

The Instruments which have 1o be tested must

fullil certaln conditions If the method of signatu-

rie analysis (SA) has to be employed successTully.

These prerequisites are as follows:

a) The logic levels of the tested nodes must be of
the TTL type,

b) The tested instrument must be driven — sti-

mulated — by # set of signals refecred (o us
“stimulus®, A stimulus Is a set of signals which
cuuses the node of the instrument under test
to produce a characteristic dota string detect-
ed by the BMS5TH signature analyzer as the:
signatute of the node concerned. In SA, the
stimulus is generdted, as a rule, by the tested
instrument Itsel; 1t is possible and advantage-
ous lo design Instruments: so that each indivi-
dual part of their circuitry can be tested in-
dependently the others, whilst maintaining
full functionsl speed,
In microprocessor systems, the stimulus is noth-
Ing other than a program [usuaslly EPROM]
which tests the whole system. Considering the
advantageous capability of microprocessors of
handling data, the generating of suftable stl-
mull for proving the individusl parts of the
whole system will not be too difficult.

@] A synchronlzing slgnal [CLOCK] must be avail-
able for the BM 578 instrument and the med-
surpment interval must be Hmited by START and
STOF signals.

Alsa these slgnals are generated, as a rule, by
the Instrument under test itself which has besn
designed to be lestable by the SA method.

4. Instructions for carrying out measurements
6.4.1.

First of all, the documentation of the Instrument
to be tested has to be studled thoroughly. The
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pFedem zndmy, aby bylo moZno BM 578 vibec po-
uzit. Rovié? tak méfici body se signdly START,
STOP a CLOCK, aktivni hrany téchto signdld a
postup [vyvojovy diagram) testu musi byt specifl-
kovany. Potfebné idsje byvaji uvedeny v servisni
castl dokumentace, ve schématech apod. dodanych
v{robeem zkoudeného piistroje.

Pokud testovany pEistroj neni Kkonstruovén pro
servis § PA, je nutné nejdfive podle Kapitoly 13
navrhnout o realizoval potfebné doplitky &1 dpra-
vy hardware i software lestovaného piistroje, sta-
novit steategil (postup] testovdni a takté? s pomoct
spravné fungujiciho plistroje téhoz typu vytvolit
emplricky tabulky spravayeh piiznaki.

842

Piipojte lradlovaci sondu jejimi tyFml vstupy
START, STOP, CLOCK, | do pEislusngeh specifiko-
vangch meficich hodi testovanélio plistroje [podie
servisni dokumentace].

043

Nastavte tlatitka (8, 9, 10) ns piednim panelu
BM 578 podle pledpisu v servisni dokumentdcl tes
tovaného plistroje. Tim se urci aktlvai hrany sig-
nalil START, STOP a CLOCK.

Pozndmka:

Tlatitka vybéru aktivnl hrany signdld umoZiujl
volnost ve vyberu START a STOP signild. Miize
byt napt. pouzil jeden dlouhy impuls, kde Jeho
nabezna hrana bude START a sestupnd hrana bude

Typst JDMKHH GWITR 3apaRec W3BCCTHW LA TOrO,
yrobH Momuo Guuo BM 578 soofnie HCHOIRIOBATE.
TagKe HAMCPHTCABIBIC TOUKI ¢ CHTHIIAMI CTAPT,
CTOIN u TAKT, pafoune GpoHTs STHX CHIHAJAO0B
J fDCTEAOBATEALHO Ollepati (CTPYKTYpHAR cxema)
HCOBITAHISA NOAKHE GhiTh ONPEACACHEL Heobxonu-
MHE DaHHBE TPHBOAATCR OGRMHO I WACTIL LOKyMET-
, NOCHRIICHAON TEXHAUECKOMY YXOUY, HA CXCo
, MOCTATMICHILIX BABOAOM-HITOTOBHTEAEM
wBaEMOro npiréopa.
HCMMTHBACMNIE TPUGOp HE CKOHCTPYHpOBRAH
ZUA NPOBCACHIA TEXHHNUECKOID YXOIA HPI HCNOABI0-
panii CA, T HeolX0MEMO CHAYANL B COOTBCTCTBIH
¢ raasoit 13 MPOCKTHPOBATL M COINATE HEOOXOTHMKE
A AR np B o]
OBECHETEHIE M MATEMATIIECKOrD 0feCHEuerIs Rl
THEAEMOPO TPHGOpPA, ONPEICTHTE CTPATErHIO (cno-
c0G) MEnWITAHMH, # TAKKE TPU HCAOTHI0BAMILL npa-
BHABHO PABOTAKMEr0 NPHODpA Toro e THOA C03-
MATH AMIHPHYECKYD TafAHIY OPABMALHLE CHTHL-
Typ.

6.4.2.

TogxmoxiTs KAI09EB0i MY TAK, 9T00K €10 HEThIpe
uxoan CTAPT, CTOI, TAKT, 3EMJIH Gnam noa-
KAIOMEHB! K COOTRETCTRYIOULHM CHeIAGIUCCRItN aMe-
PUTEARHEIM TOUKAM HCABTHEIEMOTO npubopa (ro
ZOKYMCHTALNH MO TEXHITHECKOMY ofcyHUBAHIIO) .

643

Yeranosurs xnongr (8,9, 10) na gepeanedt nanean
BM 578 no mMuCTpYKimi 00 JIOKYMEHTAUWME 10 TCX-
HIMECKOMY  OGRTY/KHBAHHID MCHbLITHBACMOrO opitbo-
pa. B pesyistaTe 3T0T0  OMPeLEIAKITCA paboune
$pontit ciraaon CTAPT, CTOI u TAKT.

IMpismenanire:

Kuonku seifopa palodis $ponTon cirpuion Laor
naanye cuolioay hiGops citruiaon CTAPT u CTOI.
Upit 3TOM MOWET OpiTe, HATPHMCP, HCHOAR3ORAE
OLMH JAJHHHBE WMOYARC, TPHUEM ET0 BocxonAufii
dpont coctananer CTAPT w HHeXoaRIILH fponT —

[expected] correct signatures must be known In
advance, If the BM 578 signature analyzer has to
be applied at all. Also the measuring points with
the signals START, STOP and CLOCK, the active
[triggering] edges of these signals and the proce-
dure (flow dlagram) of the test must he specified.
Usually, the required data are given in the service
part of the documentation, in disgrams and/or the
like, supplied by the makers together with the
Instrument which has to be tested.

If the Instrument for testing is not designed for
servicing by the SA method, then it Is necessary,
on the basis of Section 13. of this Manual, to
deslgn and prepare the essential additions or mo-
difications of the hardware and software of the
instrument, to determine the strategy [procedure]
of the test and also to prepare empiric Tables of
the correct signatures with the ald of a carrectly
functioning instrument of the same type.

84.2

The gating probe with Its four inlets START, STOP,
CLOCK and | [EARTH)] has to be connected to
the specified appropriate measuring points of the
instrument under test [In accordance with the
pertaining service documentation].

6.4.3.

The push-buttons (8, 9, 10) on the front panel of
the BM578 signature analyzer have to be set
according to the pertaining service documentation.
Thus, the active edges of the signals START, STOP
and CLOCK are determined.

Note:

The push-butlons for selecting the active edges of
the signals enable free selection of the START and
STOP signals. For example, it is possible to employ
@ long pulse and use its rising edge as START and
its falling edge as STOP. The push-buttons MAN



STOP. Tlacitke [11] MAN o [12) TEST jsou zpra-
vidla v nestlatené poloze.

4.4

Obvykle je nutné pFepnout testovany phistro] do
tzv. servisni funkce — viz servisni dokumentace.

PEl realizact servisni funkce pro rdzné typy obvodi
Je mozno wyjit # Informaci v kap. 13. Obvykle se
Jedni o spusténi ¢ modelovin! podnétu [stimulu]
a o rozpojeni programovgch | obvodovych smycek
zpétné vazhy, (Zpétna vazba obecn# znesnadiuje
nalezenf vadného obvodu, |

6.4.5.

Postupujte datovou sondou po jednotlivych mdfl-
cfch bodech podle pokynii v servisni dokumentaci
nebo podle pledem stanoveného postupu [nékollk
obecndé pouzitelngeh metod je uvedeno v kap. 13):
Tekto ziskané pfiznaky porovndvejte se sprévny-
mi, dangml v servisni dokumentacl.

Prv§ a nekdy | druhy pFiznak zobrazeny po dotyku
sondy miZe, zvIaStd pii pouziti nizkého hodinového
kmitoftu nebo mnohonasobného lmpulsu START,
b§t nékdy chybng. Je tbeba vyikat zachyeeni celého
méFictho intervalu [ustdleni pEiznaku].

PEl préel v obvodech s dzkyml a strmymi impulsy
se doporutuje pfizemnit datovou sondu zemnicim
kablikem pokod moZno co nejblize k. méficimu
bodu,

6.4.6.

Po nalezeni chybného pliznaku se Fidte pokyny
v servisni dokumentacl testoveného prisiroje. Ne-
existuji-1l podrobné pokyny, je tFeba postupovat

CTOIT. Kuonka (11)
OfiNMHO HAXOAHTCA B ¥

PYYH, u (12) HCITHIT.
HAMATEX (0IDHCHIAY.

6.4.4.

Ofnuno HeOBXOMIMO NEPEKMIONITE HClETHBaeH M
npifop B, Tak HeswBaeMumil pexis ofcaymuie
npuBOp B, TAK HAFLMACMLIT POKHM 0CaYEHBARLC
BHHIIO,

TIpn ocyiecTuileHni PEKINMI TeXHIOCKoro olcay-
SEHEAHHA PAlIduHLIX THIOE CXCM MOKHO WOXOINHTH
na ckasannoro 8 ra. 13, Kax npasicao, peus soaer
©.SUIMYCKE I MOACTHPOBIHNY CTHMYILL 1 0 PAaMst-
KAHHIL TPOTPAMMHHY It CXUMHLIX HeTedn ofpatiol
copan. (OGparuan cuxah B OOMEM IATPYAHACT Ha-
XOMACHHE HETOLHOM MIKPOCXEMHL. )

6.4.5.

C nomomuo fgynn ARHERX HeolXOTUMO NOCTYHATh
N0 OTACTEHRM HAMCPHTEIRHMM TOURAM N0 HHCTPYR-
1AL, JRHHOM B IOKYMEHTALNN 10 TEXHHYUECKoMY of-
CAYMUBINIIO AN 100 JGPAHEE ONMPENCICHHBIM [P~
BiLIaM (HECKDALKO ODILHX METOXO0B YRASGHN B T
13). Noayuennme 1Ky 0HpPAIONM CHIHITYPR €]
HHBAOTCR ¢ NPABIUILHKIME CHTHATYPAMIL, yiA3a
HEMH B TexHnueskoin aokymentaunun. [lepson, @
MHOTHA, # BTOPEA cHTHATYpA, u3obpamensus mocs
ae npHR myna, B ocob L, np He-
NOARZOBIMIE HAIKOI TAKTURDIL MACTOTHL A MHO-
rokpataoro psayasca CTAPT somer nuoran oka-
sathen owmnbodsoi, Cacayer SwALITH NPOXRIEHIA
ACCFG WAMEPHTEARHOTO HHTepHnAa  (yeTaHomicHue
crarypa ).

Tpu pafioTe co cXeMasnl € KOPOTRIMI MMIAYILCANI,
ofiaunainnsit GoasIoN KPYTHIHOI BPOHTOS; peKo-
MEHAYCTCR D0N0JHATESLEHG SAICMIANTE LY THELIX
© MDMOMEK 3AFMAMONNETO KA, 8 TOUKe,
ARIEHCA KUK MOH0 BIIGEE ¥ H3MEPUTCIBHON TOUKE,

£4.6

Mocae HaxowIenis OWHGOMHON CHIRATYpM caeay-
€7 PYKOBIACTROBATRCH MHCTPYRIGGCE, npHpcacHioi
B AORYMEHTAUMH 10 TCXHHUMCCKOMY 06CAy®IBAMILIO

(11) and TEST (12} as & rule remain in the rele-

osed position.

[(ZEN

Usually, It is necessary to swilch over the tested
lustrument Into the so'called service moda [sen
the service documentation). The information given
i Sectlon 13, servis as a guide for setting up the
service functions for various types of circulls,
Usually, the stimulus has 1o be initiated or model-
jed and the loops of the program s well as of
the circultry have to be Interrupted. (In general,
feedback renders the tracing of the defective cir-
cuit difficult. ]

4.5,

The data probe has to be applled successively to
the individual measuring points by following the
instructions in the service documentation, or the
flow diagram [procedure) prepared In advance
[examples of generally applied methods are given
In Section 13.). The signatures thus obtained have
to be compored with the correct ones listed in the
service documentation,

‘The [irst signature and sometimes even the second
one displayed, after fouching the test point with
the probe, can be sometimes erroneous, especially
when a low cloek frequency or o multiple START
pulse Is employed. It is essential to intercept the
whole measurement Interval [settling of the slg-
nature),

When circufts with narrow and steep pulses are
dealt with, It Is recommended to earth the data
probe as close as possible to the messuring point
by means of the supplied earthing cable.

6.4.6.

After finding an incorrect signature, the Instruc-
tions given In the service documentation of the
tested Instrument must be followed. If detailed
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podle schématu protl sméru toku dat aZ po nale
zoni posledniho spraviého piiznaki. Obecné je po-
tom vadny obvod se spravoym vstupem a chybngm
\IYSIUHL‘IH.

6.4.7.

Datovou sondu a jeji Indikaci je mo¥no pouit !
nezivisle na hradlovacich signalech jako b&Znou
loglckou sondu — Indikuje stavy H, L. Spatnou aro-
ven a prodluzuje Kritké Impulsy na asi 50 ms.

4.8,

Nestabilnl pliznak, t)., je-ll néktery piiznak z Fady
méteni odlisng, vidy signalizuje chybu v Easovénl
nebo prllisné zpozdéni nékterého signdlu, pFipad-
n@ vadng kontskt. [dou-li viok méfeni pFilis rychle
po sobé (coZ je v PA takPka pravidiem], neni ne-
stabilni pliznak na displefl okem postfehnutelng.

Kotitrolka {¢. 4] béhem nepfetrZitého mefeni jed-
noho uzlu tedy vzdy signalizuje néklerou z vyse
uvedenych zivad.

Pozndmka:

Obvod zjistovini odlisngch pliznakh je v cinnostl
stale, Kontrolki (4) tedy pochopltelng blika | pri
aiménich pFznaku piechodem na dalsi mefici bod,
Jinou funkel testovi pEistroje nebo pil vynu-
lovani tlacitkem RE:

6.5. Jednordzova mireni

P préiel v nepfistupnieh obvodsch, kde fent moz-
né soucasné driet sondu na meflcim bodu a ode-

18

HOTTh ro ppubopa. Eemi ter o
ANHIH, TO CACHYET NOCTYNUTE TI0° CXC:
NpanseRtd N0TOKA AAMHAMX BIAOTH 10 HAXOMCHILA
nocsennell mpasRaRMoir cnTiaTypr. B ofimes wine
HEromHOH  HBJIAEICH  MUKPOCXEMA € TIPARIILIBEM
BXOXHLIM 1 HENPARLIBHMM RHXOIHLM CHIHATAMIL.

AT,

lyn aamun 3 610 MILIKIGNG MOKND, HCNOALIO
BATL M HESABMCHMO OT RAOMCRRX CHIHAJOR B Ka-
yecTBe OOLIMHOTO JOTHMECKOTO WIYHA JULA MIAHKA-
i cocrosurii H, L, HOTPARKILHOID YPOBHE, Opit-
HEM YT YAAHHAET KOPOTKHC MMIYALUW 10 1=
TemsHocTH npida. 50 Me

Heycroliaupan citrsaTypa, T. ¢, CIyUunM, Koria onsa
M3 CHTHATYpP CCPUM HMIMEpemiti oTJAHYACTCR OT ac-
TABIEDY, BCETL CHTUAAMBNpYeT ommbRy B CHHXpO-
HHIALI HIH TPE3MEPHYI0 FLACPRKY OLHUTO 143 CHT-
HATOR AW A0X0d KOHTAKT. OLAR0, Coam waMe-
peHHA [OCTYnaoT oucis GHCTPO apyr an ApyroM
(# cayuae CA Gupier noura seeraa), To HEyCTOl -
WMBAK CUTHATYPA HA JHCILICE HCIAMCTHL HPOCTHIM
TARIOM.

Caexosaretsio, kontpoassan damma (No 4) 8 npo-
HECCE HEMPEPLIBHOTD HOMEPEHITA OAHOIO Y3t Boeria
CHIHAJAHBMPYCT OIHY HY BRIUICICPOMICACHHKIN HE-
HEOPARHOUTEH

Tlpusmesanne:

Cxesa oBHAPYHRCANA OTIIURIONLINCA CHTHATYD pa-
foTaeT HenpepmaHo. CCIOBATEALHD, KOHTpOIbHIA
aavna (4) MATAET 1 UPH HAMCHEHHAX CHTHATYPH
B PeayARTATC (CPCXOM K CHASLy ol i TOUKE HIM
PEHMA, K APYTOMY PEKHMY HCHWTHBACMOTO OpY
pa wan npu efpoce,  OCYICCTRIACHOM KHOMKOI
CBPOC.

6.5. OanoxpaThoe MaMepeHne

Tips padore © TPYAHOROCTYIMAMI CXEMAMIL, KOTA
HeABAS DAHOBPEMEHHO NPHACHHHBITE N 8 13Me-

instructions are not available, then it Is necessary
to proceed according to the diagram of the cir-
ciltry in the directlon opposite to the data flow
until the last correct signature is found. Generally,
the defective clrcuit Is the one with correct input
but faulty outpul.

B.4.7.

The data prabe and lts Indication can be employed
also Independently of the gating signals, as an
ordinary logic probe, as it indicates the states H
and L as well as incorrect levels, and extends short
pulses to a duration of approximately 50 ms.

GAB

An unsiable signaturs, L. e. when one of the sig-
natures is different in a series of measurements,
always signals erroneous timing or excessive delay
of one of the signals, or just an intermittent con-
tact. However, If lhe measurements follow each
pther too quickly [which In SA is almost a rule],
an unstable signature on the display Is hardly
perceptible with the unaided eye. Thus, during
continuous messurement of a node, the LED [4]
always signals the presence of any of these de-
fects,

Note:

The circult for detecting différent signatures ope-
rates all the time; consequently, the pertaining
LED [4] ickers also when the signature alters due
to transition to another measuring point, to another
function of the tested instrument,or when the zero-
izing push-button RESET is employed,

(.5, One-shot measurements

When circults difficult of access are being dealt
with, when it ts impossible to hold the probe on



¢itat phiznok z displeje, je vhodné pouZit funkeci
MAN:

Stisknétte tlatitko MAN (11], hrot datové sondy
piilozte k meéFicimu bodu a potom teprve stisknéte
a uvoinéte tlacitko (33) RESET na datové sondd,
BM 578 vyhledd preni platng (1] cely) mebei in-
terval, sejme phiznak z méfictho bodu o zobrazi
jej na displeji, kde zistane az do dalSiho stisku
tlacitke (33] RESET bez ohledu na vstupni signdly.

Tuto fuokcl je mozné vyuZit | pro sniméni jedno-
rizovych déjfy, napf. P o

PHTEALHOIE TOURE 11 OTCHRTHIBATE CAIHATYPY 1O Jtc-
e, HeIEcooBpuan0 HCNOARIORATL pesKity pafoTht
PYUH.:

saskare Ba konky PYUIL (11), wontaxr wyna
JEAHHBLS TIOAKAHACTCA K HIMEPHTETRHO
oA HTOTO SYET HAKATH W OTIYCTHTL KHOMKY
(33) CEPOC na tuyne anHnsix.

BM 578 orwekunier neprnit aciicranteanumit (1. ¢
HeARHT) WIMEPHTCARKEIT MHTEpRA, CHIMAeT CHTHa-
TYpy ¢ HZMCPHTCILION Toukn u Maobpamaer ee HA
ANCHACE, TAT OHO COXPEHACTIH BIAOTH 10 NOCATAY-
joiero wokama #a wHonky (33) CBPOC neaasn-
CHMO OT BXOLALIY CHIHAIOR,

DTOT PEKEM MOMHO MCNOALIOBATL W A CHATHH

P
zapnuti testovaného pHistrofe nebo procedury pre-
rusent.

Vady |e nuiné nejdbive stisknout a uvolnit tlagitko
RESET na datové sondé a potom spustit sledovany
jednorazovy dg).

Fozndmka:

Jednordzovd méfeni nelze provadét pfi mnohond-
sobném impulsu START. Je nuingé zajistit pouze
jednu origindini hranu START, jinak bude prvnf
priznak chybng,

Tiatitko RESET miZe [obzviagt pFl vysokém hodi-
novém kmitoétu) zpdsobit bliknuti kontrolky (5]
GATE ji2 v okamZiku stisknutl Tento jev vinlkd
Sinnosti mechanického kontaktu tladitka a nemd
viiv na Ginnost piistroje — vzapet toti? stejnd do-
jde K vynulovini. PH nulovinl presngm logickym
signilem pfes konektor na zadnim panelu k tomuto
jevu nedojde.

B.6. Vystupni konektor

TFicetip6lovd vidlice na zadnim panelu BM578
umoZiuje pFesnos pliznaku do jingch pFistroji

0. SPOTHIE CHTHAA0B, HANPUMED, HALAALHEN 0=
rpaMM NoCAS BKAOUEHHA MCNLTHRICMOTO 1prGopa
WM NPOUERY PR PCPRBAHMA,

Beeran caeayeT CHAMAIN HOKATH B OTHYCTHTH KHOM-
®ky CBEPOC na myile ZaHHEX 1 10CIE 3TONO KR~
WHTH MCCAETYEMRIT OAHOKPATHELT NpOeCe.

I pureunie:

OunokpaTioe HIMEPEHUE HCROSMOKHO Tpit MHOTO-
wparnoy asnyance CTAPT. HeoBxoanso ofecne-
uuTH TOARKO onm neircrayiomuit ¢pont CTAPT,
TaK KAK B NPOTHEHOM caydae cHTHATYpa Byuer ount-
Gaano
Knonka CEPOC momer (1 sacriocnt, npsr Goasuroi
TAKTODOIL WACTOTE) BHABATH MHIEHME KOHTPOILHON
anmnme (5) KJIOY yixe s voMent Haxatua. 3to
COCTOAHME ARJAACTCH PEAYABTATOM SUMMEANNA Mexa-
HHYCCKOrD KOHTAKTY KHONKH  HE OKISHBICT diit-
anud #a pabory npiufopa, TAK KR Cpaay HpoHCXG-
aur ¢Gpoc. ITpit cfpoce TOMRBIM AOTHUCCKIM CHT-
HAAOM HEPU3 pAsBeM HA ananel naHeIw TaKoe ARIe:
HBE He NPIHCKOANT.

£.6, Buxomuoit paasem

Tpuanamu«oHTakTaL  bit Ha sammedl  nanean
EM 578 naer BoaMOMHOCTh NEpeLaBiTe CHMIHATYDB

the measuring point and at the same time o read
the displaved signature, it is advantageous 1o use
the function MAN, as follows:

The push-button MAN [11) has to be ppressed and
the tip of the data probe applied to the messuring
point; then, the push-button RESET [33) on the
diuta probe has to be depressed transitorily.
The BM 578 signature analyzer scans the first valid
messurement Interval [le, the whole window],
samples the signature of the measuring point and
presents it on the display where it remains until
the push-button RESET [33) Is depressed anew,
regardless to the input signals.

This function can be utilized also for sampling
one-shot phenomena, such as initlalling programs
after switching on the tested instrument, Interrupt-
ing producers, etc. The push-button RESET on the
data probe must always be depressed and released
hefore the one-shot phenomenon to be followed
can b triggered.

Note:

One-shot measurements cannot be carried out when
the pulse START is multiple. Only one original
START edge must be ensured, otherwise the first
signature will be erronecus.

The push-button RESET can cause flickering of the
LED (5] of the GATE [especially when the clock
frequency i high), alresdy at the Instant of itz
depressing. This phenomenon is caused by the actlon
of the mechanical push-button contacts and has
no influence on the operation of the BM 578 instru-
ment — anyway, at the pext instant, the instru-
ment becomes zerolzed. When an exact logic signal
1s usad for zerolzing via the connector on the back
panel of the analyzer, the mentioned phenomenon
does not take place.

6.6. Output conector

The 30-pole connector on the hack panel ol the
BM 570 signature analyzer enables the passing of
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k dalsimu ;pru;uu.\ni liupE pil automatizacl tes-
tovacilio procesu. Sest Spitek zabird pllenak
malnim tvaru (424 bity). Vystupnt sig-
znamuje zaneprazdnénl BM 578, tj., 2Ze
phiznaku dosud neskontllo [data nejsou
platna). Je tieba vEdy vyCkat na cely impuls BUSY
[signdl BUSY ju v urovnl L | pied zatdtkem mi-
Figiho fatervalu)

Vatupni Spitka R je zupojena puralelng ke ste)
nojmennému tafitku, Prislusné funkce se vybudi
uzemnenim spidky pfes hradlo TTL s otevienjm
kolektorem nebo pFes tranzistor. PP ddlkovém
provozu BM 578 je vhodné pracovat stale ve funkel

Obr, @
Pue,

Fig. 6

Zapojen! vystupniho konektoru a pofadi znakd

na displejl

20

B apyrse npufopm aan awisséiimed oBpabork,
BANPIMEp, HPU ABTOMATHIALME NPOIECC HEMBITa-
wun, Mlecrraauare wridros npensadnuicHo Las
CUTHATYPHL B IHECTS srepnuaioit gopye (4> 4
Bura). Buxommoit curmai DIT 1 OBHAMACT SOHA-
e BM 578, 1, ¢ ouete CHATHA CHTHATYPH cite
He oKoHUeH (QAHHKE HE ARGIOTCR CHPABCLTHBLIMU ).
HeofixonuMo RECTA BhH#INTE 1EA0TD Myanen §
HHAT (cur HAT wseer yposens L
HOMRI0M JEaMePHTEARNOTO MHTEpHAAL ),

W nepen

Bxoanoi
€ ORHOMMCHHOI
IHH  CO3ZACTCH

urrnwpr CBPOC  cocaunen maps
kuonkoii. Coorsereriyion
} peaydeTATe 3a3eMACHUA WTHHTA
qepea KAy 1 © OTKpHTWM KOMICKTOPOM HIH
uepea rpamauctop; [lpir  ameramoiomsoit  paGore
BM 578 peaccoobpasio paGoTaTh NOCTOAHHO B PEAKE-

Ay ey e Ay
HLHLIHLLHHHLL

(
{

Z3 Z2 Z1 Z0

CxeMa  BRTXOAHOFO
BHAKOW Hi JLHCT

pasheMa # NOCHCTORITEARHOST L

o

the signatures to other instruments for further
processing, ¢, g, when the testing process Is auto-
mated. Sixteen tags of the connector are pccupled
by the signature in hexadecimal fermat (43X 4 bits).
The output signal BUSY announces that the BM 578
fnstrument is occupled, i. e. that the sampling of
a signature has not been terminated yet [the data
are not valld]. 1t 1s necessary always to walt for
the whole BUSY pulse [the signal BUSY is at L
level even before the beginning of the measure-
ment interval]
The input tag R is connected in parallel to the
homonynmous push-button. The pertaining function
Is evoked by earthing of the tag via a TTL gate
with open collector, or via a transistor. In remote
operation of the BM 578 instrument, It IS suitable
to work In the mode MAR, [ e with the push-

zupojent konektoru K1
e parsesia K1
g of the connector K1

drovnd (zkontrolovet 10g. Sondou]
ypomen {KoHTPOAIPORATE AOTIECKIN TyTOM)
Levals (to be checked with a logic probe |

potadi znakil na displaji
DOCARIORATEARIOCT] THAKOK 118 CTAE
s on the display

Wiring of the output connector and sequence of
the characters on the display



MAN — 1]. tlatitko MAN je stiskouté, Impulsem
RES se vzdy vymaze pledchozi pifznek o umoZni
sujmuti dalsiho.
Aktivnl hrapy slgnalli START, STOP 4 CLOCK nelze
délkové ovlddat, je tieba je nastavit na prednim
panelu BM 578,

Pro:vgstupni kabel pouzijle konektor z pFisluden-
stvi phistroje. Zapojeni $pitek je na obr. 6,

7. MECHANICKA KONSTRUKCE PRISTROJE

Skiin pristrofe je sloZena ze dvou plastovich Cel
(predniho a zadniho), spojenych Stybml sloupky.
Plechovy kryt je veelku, snimatelnf smérem doza-
du po odejmuti zadniho Eela [fe nutno vySroubovat
CtyFl Srouby v rozich tela) a odSroubovani &tyF no-
Zek. Vaisina elekironickych obvodil |e umist@na
na hlavni desce ploSnych spojii; ptisroubované pii-
mo k nasnym diliin skifng. Deska je plistupnd
z obou stran & neni theba |l pM opravich vyjimat.
Tlatitkové prepinate jsou zapijeny pFimo do této
desky.

Oddélena je pouze desticka plosngch spojl dis-
pleje, pFipevnénd dvémo Srouby pHimo do predni-
ho Cela a propojena s hiavol deskou ohebnym plo-
chym kabelem.

Obvady zdroje napdjecich napéti tvoil mechanic:
kou jed sg sitovym fr umisté-
nym na zadnim panelu.

Obé sondy fsou dvoudilné vylisky s viezendu des-
kou plosngch spojd. Pristup dovnitF je moing po
vyimuti spojovacich Sroubil a odddlenl obou &asti
od sebe.

|

se PYUH., 1. ¢ xnonka PYUH. uaxarta. C novo-
o’ wamyasca CHPOC seeran efipacusiercr npen-
WECTRYIOUIAR  CHTHATYPR 30 ZAeTesl BOSMOBHIOCTE
custid nocaenyome carratypr.  Jucranumonnoe
ynpangenne pabouiss dpoirrasa ciranaon CTAPT,
CTOMN u TAKT snanerea sesoasomums. 31 cur-
Hitibl HeoGX0AMMO YOTAHORHTL Ha MEPeLHedt myHea
BM 578, Jlas  mwxoasoro  wafeas  Henojs3omaTh
pasbes, BXOIRMAN 8 COCTAR NPHHALACKHOCTCR Tpi-
Gopa, Hasuauciine windron aano na puc, 6.

7. MEXAHHUYECKA# KOHCTPYKUNA
MPUBEOPA

Ulxad npiubopa COCTONT 13 ZABYN TIACTMACCOBMX
Topues (NEpesHero ¥ FAHET0 ), COCAMHEHHMY UCTH-
pesn creprasMB, Komyx M3 THCTOBOTO. 3REAC33
BUEOM CHUMUETCN 10 HalpaBIcHii Hasun Hocae
CHATHA JARHCIO TOpUa (HEOGXOANMO BHBMETATE Y-
Thipe BHHTA MO VIIAM TOPIA) B OTBHHTHTL HCTHpE
HOKKH, BOARIIMHCTEO SJeKTPOHHBIX CXCM  PRCIDI0:
MOHO HA OGHOBHOR TANTE TICHATHORD MONTAMH, Npi-
BHEHCHHONH  HETOCPEACTRORED K OCHOBHMM  HacTHM
suguka. Tlaara ageryman ¢ o6CHX CTOPOM M HET He-
0fXOAMMOCTH e BHHUMAHUA npy pevonTte, Knonou-
HEE  ICPURTGUATCNH  NPHIMANL  HEROCPCICTHONHD
® aT0it maaTe.

Oraeasio  yetaionen:

TOALKD  TEMATHAR  OAaTH
MMCITIH, KPSOAIMARCH ABYMA  BHETAMH HENOCpeR-
CTREHHD 11 TICpenH TUHEAN, KOTOPAR COCTIHEHA

FHOKHM ILAOCKIM Kabi. © GCHORHOT NAATOi.
Tens uerounnka HANPAKCHLA mUTAN ofpasyior
0IHO MEXAHMUECKOE 11EJ0¢ RMECTE € CETEBLIM TPaHC-
DOPMATOPOM, YCTAHORICHHKM HA 3A4HCH nancan,
Ofa myna ¢ocTOAT M3 NPECCORIHHONG KOPIYCH, €0-
CTOANETO M3 ABYX HaCTCH 3 BHYTPeHHel Th ne-
watHoro Mowraxka, Jloctyn B owmyn ofecneuusucTen
NOCAE  YCTPAHENHA COCAMHMTEALHEIX BUHTOBR M OT-
MCACHHA APYT OT apyra ofeux dacteit.

“button MAN depressed. The pulse RES always can
cels the previous signature and enahles the sam-
pling of the next one.

The sctive edges of the signals START, STOP and
CLOCK cannot be controlled remotely; they must
be set locally by means of the panel controls of the
BM 578 signature analyzer.

The 30-pale plug, which is one of the supplied ac-
cessorles, lias to bg used for the outpul cable. The
wiring of the tags Is given in Flg. 6.

7. DESCRIFTION OF THE MECHANICAL DESIGN

The cabinet of the BM 578 signoture analyzer con-
sists of two faces (front and back) made [rom
plastic materfal and mutually connected Dy four
spacer columns. The sheet-metal cover can b takan
off as a whole by sliding it towards the back after
pemoving the back face [the four screws in th
nevs of the face must be unscrewed] and un
wing the four feet.

Most of the electrenic circuits are on the main
printzd cireuit board which Is screwed dirsctly
to the cabinet. This board is accessible from bath
sides and does not need to be token out if a repair
should become necessary. The push-button switches
are soldered directly to this heard.

Only the circults of the display are separate: they
wre on & small printed eircuit board which is atia-
ched 1o the Tront face and is connected to the main
board by meuns of a flexible flat cable.

The circuits of the powering voltages form a m
chanical unit comprising the malns tronsformer and
attached to the back panel.

Each of the two probes is formed hy two moulded
parts; between which Is inserted a printed cirenlt
bourd which becomes sccessible after removing
the screws and separating the two parts.

ra-
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& PODROBNY POPIS ZAPOJENI

6.1, Datovi sonda

Signdl z hrotu prochézi obvody ochrany R1, C1,
E7, ES a jde na dva droviiové kompardtory, tvo-
pensé diferencaimi zesilovacl E1, E2 a B4, E5 Roz-
hodovaci trovnd, typlcky 0,6 V.a 22 V jsou uréeny
deltem R4, RS, RO. Pouzitim dvou komparatord
je o datovém signdlu ziskana trojdroviova infor-
mace, umozhujfci rozlisit Spatnou logickou tirovei
[migzd stavy L a H), nebo také piechod sledovaného
uzlu do tzv. tetiho stava.

Signdly « obou kompardtord jsou dile plevedeny
fa droven TTL dvéma tranzistory E3 a ES, zapoje-
nyml se spoletnou bazi. Tim se soufasnd zrychli
tinnost diferencnich stupfifi (kapacita kolektoro-
vého prechodu se neuplatni).

Hradlo 101 jsou vyuZita jednak pro ziskani zpok-
deni shodného s hradlovaci sondou, jednak jako
budite vedeni.

Dvé Indikaéni svitivky v sondé Jsou buzeny kabe-
lem z obvodd v phistroji. VSechny linky v kabelu
sondy jsou ze zkrouceného dvoudritu  [twistu),
z nichz vidy jeden je na obou stran uzemnén.
Tim jsau vytvorena vedeni s charakieristickou im-
pedanci asl B0 @ a3 pomérné malou vzdjemnou
Impedanci.

4.2, Hradlovaci sonda

Talo sonda obsahwje (FL zcela shodné  kandly,
sestdvalici  jednodroviového kompardtoru El, E2,
prevodniku na TTL droved E7 o kerekéniho klopného
abvodu 101 [uveden pouze kanal CLOCK) Funkce
vstupnl &asti je shodnd se vstupem datové sondy.
Rozhodovaci droven je viak pouze jedna [typlcky
15 v, ziskand ve sledovatl 10 4), Klopny obvod

8. MOJAPOBHOE OINHCAHHE CXEMBI

8.1, Illyn npuema ganuumx

Curitat co myns OpOXGT Yepes nenn aauura R,
C1, E7, EB u noctymaet na ama KOMUApATopa ypoB-
ns, cof; Hin b LABHEEY YOHINTCAAX
E1, E2 u Ed4, E5. Iloporowwe ypomun 06 B u
2,2 B yeramonacun nemuteac R4, R5, R6. 1pn
HMCHOILIOBAHMIL  ARYX KOMUAPATOpPOB AOJIYUACTER
TpeXypOBHEBEA MHPOPMALA O CHTHAAE JAHHLLY, KO-
TOPAN AICT HOSMOAHOCTE ONpEACIATL HEMpPaBILILL-
il OMHNCCKUIE YpoBcHb (MERLY COCTORMIAMI L
w H) 1am epexon HecAsayeMoro y3aa B, TaK Haghis
BACMOE TPOTRE COCTORHME,

Curnans ofoMX KoMOapaTopo Aaiee ofipabaThna-
wrea s nosoastes o ypomueit TTJL ¢ novomso
asyx Tpatanctopos E3 a Eb, BRIOUCIHNX MO CXC-
se ¢ obumeit BGasoir. B pedyaptare aroro OZHOBpe-
MEHHD YKo paBora mudu ABHBX KAC-
Kanos (He CKABHIBACTCH CMKOCTh MEPEXOLA KOMICK-
Topal).

Kaioun [0 1 senonsaosatint fd NOAYMCHHE aanepk-
KM, COOTBETCTRYIONEH INACPKKE BEHTHABHOTO my-
ma, @ TAKKe B KAYECTBE BOICYAMTCIA JHHUM.

Ofe aaMile MAZMKAUME B uryne OHTAOTCA Heped
Kkafiean OT cxeM, ycraspraeminx u nprGope. Bee mu-
Hin b kafeae wyns ofpasoniuin CKPYTEHHAM asoi-
HEIM NPOBOAOM (THICT); OIWH H3 OPOBONHITKOR KO-
TOporo ACerad anaeMick c© ofoix KOHHOR. B peayan-
TATE AT0T0 Dﬁpn:mu'.mﬂ JAUHUH € BOTHOBKIM Conpo-
unaenites apuia 50 O it ¢ OTHOCHTEILHO MAIKM
WA HMERM TPOCAEHMBANHCEM.

8.2, Kawouesol wyn

DTOT wWyn CONSPAUT TPH OMFHAKORKR KaHaga, co-
CTOAMIMX H3 OAHOYDOBHEROTO KoMuapaTopa
npeoGpasosareas E7 cirnum » aorigeckie ypouHK
H HOPPEKTHPYIOILEro TPIIrepa 101 (yxasaH TOAL-
ko kanan TAKT). Pafora sxommoil vactd aHajio-
riusa pafoTe BYOIHON CXCMEL WY NPIeM:d RaH-
sy, Tloporosoit yposeHs TOABKO OHH (b
1,5 B, enpeaeascren Honropuresey 10 4), Tpurrep

8. DETAILED DESCRIPTION OF THE CIRCUITRY

B.1. Data probe

The signal passes from the tip of the prabe {through
protective circults formed by R1, €1, E7, E8) to
two level comparatois composed of differential
amplifiers E1, E2 and Ed, E5. The decisive lovels,
typically 0.8 V and 2.2 V, are determined by a di-
vider formed by R4, K5, R8, By the use af the twa
comparators, three-lav 2l iInformation about the data

‘signal Is obtained which facilitates the ascertain-

ment of a false logie level [between the states L
and H], or also the transition of the investigated
node into the so-called rhird state.

The signals supplied by the two comparators are
transformed to the TTL level by means of two tra
sistors (E3 and EB) In common base connection.
Thus, simultaneously the operation of the diffe-
rential stages is accelerated (the capacitance of
the collector junction has no influence).

‘The gates of the integrated circult 101 are used
for producing a delay (dentical with that of the
gating probe, as well as line drivers.

Two LEDs in the probé are driven by cirgutts of
(he Instrument via a cable. All the lines In the
cablu are twisted pair-leads, one of which is earth-
ad at both ends, Thus, lines of approximately 80 2
characteristic impedance and relatively low mutual
impedance are formed.

8.2, Gating probe

This probe contalns three absolutaly identical chan-
nels, each consisting of a single-level comparator
[E1, E2), a converter o TTL level (E7) and an
integrated correction cireuit (10 1). The function
of the input part is the same as that of the input
of the data probe, but only one decisive level s
used (typical 15 V derived [rom the followear In
10 4). The flip-flop (FF) cireuit at the end of the




na vystupu sondy zajidtuje buzeni vedeni a slouZi
| k soucasnému ziskéini signalu opaéné polarity,
Kromé taho je takto zajiSténa jistd hystereze o tim
1 strmé hrany signdhu [potfebné hlavné u signdlu
CLOCK].

Vsechny linky v kabelu jsou ze zkrouceného dvou-
drdtu [twistu], ¢ nichz vidy jeden |e na obou stra-
niach uzemnén, Tim jsou vylvolena vedeni S chara-
rakteristickou Impedanci asi B0 € a s pomérng
malou vzajemnou impedanci.

8.3, Vstupni sdst

Osm linkovyceh pfijimada Je vytvoteno piizplisobo-
vaciml odpory R44—R59, dioduml na omezeni zi-
porngeh  prekmiti EI4—E22 a Invertory 1032
10 33. V obou prijimacich kandlu CLOCK je po jed-
nom invertoru typu S, v obou pFijimagich dat
po dvou invertorech typu S & ve ttyfech pFijima-
cich kanalth START a STOP po fednom Klasickém
Invertoru. Tim Je dosaZeno vhodného rozloZeni
casového zpozdEni kandlli pro zaruCeni potFebne-
ho casa dobéhu mensiho nez nula v DA-

Ha BH¥eAe nyna ofecnednnact posbyRacHae AHHIK
M CAYKHT A ONHOBPEMEHHOT) HOAYHMCHUA CHIHAM
ofiparnoit noxapnoctn, Kpose 1oro, Tagus xie ofpa-
30M  O0GCHSUHBICTCA  ONPEICACHHMI THCTCPE3NT 3t
Tpefiyeman kpymtama pponTon cursaza (uro Heol-
XommMO, TaasHmM  00pasoM, B CAy9ae CHIHAAA
TAKT).

Bee mntan 5 Kabede BHTOJHENH B #8iae CKpyHeH-
HEIX TIPOBOAHKIX HAp, HPUMEM OLMH MPoBOA Ha ofie-
UX cropomax napm sasesicn. Taxus ofipazoM coa-
JSKTCR JLHMH € BOAHOBEIM CONPOTHRAeHCH NpuGa.
80 O, 0banmuouge MaasM BInHMHEM TPOCHmE-
HHEM CHIHAM

8.3, Bxoaman uacts

Bocess muncilHmx NpifeMiitkon 06paa0Bang Coraa-
cyonpryr conporasackuasy R44—R59, anonami
IR OrpAHHHMCHEA OTpHUATeAMINN Bhbporon E14—
—E22 5 unsepropaya 10 32, 10 33. B ofoux npit-
emupkax kanaas TAKT umeercen no oanomy nHsep-
Topy Tna S, 5 060NX MPHCMHBEAY [AHHEIY HMECTCH
No ABA MHBEPTOPA THNA S M B HCTHPEX MpiEEMHH-
gax kamaaos CTAPT n CTOIT umecten no oxuoMy
kanceuueekoMy npepropy. Taxmy ofipasom oficcne-

TA, START a STOP.

Monostabilni klopné obvody pro prodlouZeni im-
pulsi v kandlech DATA za ufelem indikace sou
woleny 10 29, 1030, 10 31. ProdlouZeni je déno RC
Clenem R61, C7, [R64, CB). Ziskané $irsl impulsy jsou
po zmenSeni strmosti hran RC fleny R62, €19 a
R65, €20 vedeny zpdt do datové sondy ke svitiv-
kam E1, E2,

Vygbér aktivni hrany signdlu proviadaji tlacitkové
plepinate. Je zapojen vzdy bud pFimy nebo in-
verznl kandl.

pucHpeneieie BpeMenn -
JepEKH  Kagagos 144 ofecnedeHus HeoBXORUMOTO
spesien cmaan v KamainX JAHHBIE, CTAPT n
CTOM memuwero myas, Tparrepn ¢ oIHusM yoTodi-
HHBRIM COCTORMMEM JLTA YBETHUEHIA LANTENRHOCTH
wanana JJAHHBIE ¢ oeavso muzgkanin ofpasosa-
upt Muxpocxemamn 10 29, 1030, 10 31 Yaaune-
Hue onpegenderes uenoukoit RC R61, C7 (R64,
C8). [MMosydennne yaIMHCHHEE WMIOYALCH 10CIE
yMeHbCHUA  KpyTitann  gponton  uenouxamu RO
R62, C19 [ R65, €20 nocrynuor 06patio & cneto-
asomay E1, E2 uyna npuesa xamis.

BmGop pafoucro $ponTa cHrHaza ofecnedmnacted
¥ TepeE CTAE  BKTIONEH
NPAMOI A HHBEPTHPOBARHBI KaHL

probe ensures line driving and simultaneously
serves for oblaining a signal of opposite polarity
T addition, thus also a certaln hysteresis Is ensur-
ot and steep edges of the signals secured [neces-
sary malnly for the CLOCK slgnal).

All the lines in the cable are twisted pair-leads,
one of which is earthed at both ends, Thus, lines
of approxlinately 80 € characteristic Impedance
and relatively low mutual impedance are formed.

8.3 Input part

Eight ling receivers are formed by matching re-
sistors [R44 to R50), diodes limiting negative over-
shoots (El4 to E22) and Inverters 10 32, 1033, In
@ach of the two CLOCK channel recelvers is one
inverter of the S type, in each of the data receivers
are two Inverters of the $ type, and in each of the
four recelver chapnels START and STOF is one clas.
sical fnverter. Thus, suitable distribution of the
time delay of the channels is achieved in order to
gnsure the required timing out smaller than zero
In the channels DATA, START and STOP.

The monestable FF cireuits in the DATA channels
for sxtending the pulses for display are Tormed by
the integrated circuits 1029, 10 30 and 10 31. The
extension Is given by the RC element RO1, C7 (R4,
c#). The produced wider pulses; nfter the stope
of thelr edges has been reduced by the RC elements
R62, €19 und RES5, C20, are fed back to the LEDs E1
and E2 in the data probe.

The active [triggering) edge of the signal is select-
ed by means of push-button switches. Either the
direct channel or the Inverse channel Is connected
at a time.
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8.4, Hradlovaci obvody

Signily START a STOP jsou synchronizovany s pri-
slusnou hranou signdlu CLOCK ve dvojitém klop-
ném obvodu typu D, 102, Z jeho vystupil je Fizen
stavovy reglstr 103, Stav klopnélio obvodu 103—
—105 uréufe stav ,hradia®, Klopny obvod 103—
—109 vytvari plepisovact impuls pamétl v oka-
mziku STOP. Impuls je vhodné zpozdén a zesilen
chvody 10242, 1025—11 a 1022-6. Nulovaci
impuls v okamziku START se ziskd v ohvodu 10 25—
—8,

JHradlo* zde ale z&dné neni, hradlovani je pro-
vedeno vhodng Easovangmi nulovacimi a prepisova-
cimi impulsy, oviddajicimi generdtor cyklického
kodu .28 chodu®.

Klopng bhvod 10 34 blokuje dalsf otevieni .hradla®
v pripadé stisknutého tiacitka MAN.

Nulovini tlafitkem RESET probfha tak, Zo se nej-
prve wastavi klopné obvody 103 a 1034 do |ed-
nliky, Timto atyplek§m stavem se soutasné vynu-
tuje generdtor cyklického kodu vzniklé nuly
plepiEl do paméti, Po uvolngénf tlacitks se klopné
cbyvody postupem, danym zpgtngmi vazbami a RC
lany. uvedou do definovaného potdtetniho stavu.

Zpémé vazby stavového registru 103 lze rozpojlt
s nahradit testovaciml stimuly pomoel servisniho
plepinace PG,

Hradlovaci” impuls ju prodlouzen v monostabilnim
abvody 10 28, 10 258 a Indikovan svitivkou HRAD-
LO na panelu plistroje.

8.5, Generdtor cyklického kodu

Signdly DATA L a DATA H jsou synchronizovany
s pristusnou hranou signilu CLOCK v klopném ob-
\nrlu typu JK—10 1. Stav JK obvodu se pri obou
nulovyeh vstupech neménl. Tim je dosazeno toha,

24

8.4, Kawuenvie cxemu

Curnaap CTAPT u CTOIl  cixpoissau posaus
¢ cootnerersyoutins dpontom curnaaa TAKT ¢ no-
MoubG aoiHoro Tprrrepa Tama D 102, Ciria-
A0M € BEIXOM MOCACAHCTO YUPABARCTON PerucTp
coctammii 10 3. Coctosue atoro tprrrepn 10 3—
10 5 onpeaeaner cocrosie kiwda, tpurrep 103
—[09 CeyMeeTBAACT HMOYILC JAIHCH  TaMATI
# soment CTOI, Manyise mamaexamuy 00pasod
FAepAAH L YOHAPH C IOMOULIO. € 0 24—
1025—11 u 10 22--b. Hymyane cOpoca 3 MoMenT
CTAPT wwpnbarwsactes n cxese 10 25—8

pir aToM aaech HET HUKAKOIO KAKMA, THK KAK ynpa-
BlacHne DCV!Hl.‘t 3 caer KX BpC-

6.4. Gating cireuils

The signals START and STOP are synchronized
with the pertaining edge of the CLOCK signal in
@ double FF clreult of the D type [102], the oul-
puts of which control the state register 103. The
state of the FF circuit 103105 determings the
state of the ,gate*: the FF circult 103-108 pro-
duces the interrupt pulse of the store at the in-
stant STOP. This pulse is sultably delayed and
amplified by the circults 1024—2, 10 25—11 and
10 22—8. The zerolzing pulse at the instant START
is obtained from the clreuit 10 254,
However, here thers is no actual  gate®: gating is
ished by suitably timed zerolzing and trans-

MEHEDIX CODTHOWIEHHI BMIYALCOR COpaca §t 3amicH,
KOTOpHIE  YNPARIAIOT TEHEPATOPOM  LKKIHYECKOro
KON vHa Xoay .

Tpurrep 10 34 Gaokupyer nocaeaywollee m‘mlp‘mm.
KIOuA B eydae HIEATHR B2 KHOKY

Copoe kaonkoit CBPOC veyueeTraneren Takiy of-
pagdM, UTG CHML YCTAHABAMBAIOTCA  TPHITCH
103 u 104 » cocTomnte norwucekoi e, B
Pe3YAVTATE HTOTD HCTHINMHOTO COCTOMMIA OIHOBPC-
MCHHO C”{JJCT;IBQE'TCH TCHEpATOP HHRANYECKOrD Koaa
0 BOAHMEWME HY T samecuBaeres 8 uamath. Tlocae
OTNYCKARMA KHONKH § COOTBCTCTHHI ¢ OGpaTHLIMIL
CRAIAMIT 1 RC R

HOE HAMAABHOC COCTORMIE,

Ofparime cassi peruerpa coctonmuit 103 moaiio
PRIDMKHYTL 1 BAMEHHTH HCNMTATCALHMMIL CTHMYy-
AN ¢ TOMOINLIG NEPEKTIOUATENR TeXOGCTYKIIINIR
Po,

aKamoncnoits HMAYILC YILIHHCE 8 TPHITCPE ¢ OAHNMNM
yeroifiaunny coctoanitest 1028, 10258 u cro
MtHitkama ocynecteaneres  cacronnonoy  KIKOY
it maseTn npHiopa.

8.5. Fenepatop NUKAMHECKOTO Ko

Coranan JAHHBIE Lo JAHHBIE H enxpon-
FUPYIOTCA € COOTHOTCTHYIOUGHM  GPONTON  citrdata
TAKT s rpurrepe Taomn JIC—10 1, Cocronsite Tpur-
JK npus samnig sydcii na ofoxs sxozax ne

cribing pulses which control the generator of the
eyelie code during operation®,

The FF circuit 10 34 Bocks further opening of the
.gate” when the push-button MAN Is depressed.
Zeroizing with the push-button RESET proceeds as
follows: First the FF circuits 10 3 and 10 34 have to
be set to one, By this atypical state, the cyclic code
generator s zeroized and the produced zeros are
transcribed into the store. After releasing the push-
-button, the FF circuits are set into the defined initi-
al staie by a procedure determined by feedbucks
and RC elements.

The fesdback loops of the state reglster 103 can
be interrupted and substituted by test stimull by
means of the service change-over switch P6 [on
the PCE].

The .gating” pulse is extended In the monostable
cireult 10 28, 10 25 -8 and Is indlcated on the panel
by the LED marked GATE.

8.5, Generator of the cyelic code

‘The signals DATA L and DATA H are synchronons
with the appropriate edge of the CLOEK signal in
the FF circuit 101 of the JK type. The state of the
JK elreult does not alter at either zero Input. Thus,




Ze neurdity (theti] stav vstupu DATA Je dekddo-
viin juko poslednl platng stav. Klopng obvod sou-
cosné pracuje jako pamét, tj. posouvd informaci
o jeden hodinovy impuls vzad. Tim je umoZnéno
sejmuti | datového bitu soutasného s hranou sig-
nalu START. Naopak blt soudasny s hranou slgnd-
lu STOF jiz prifat nebude.

Generdtor cyklického kodu je tvofen Sestndctibi-
tovym posuvnym registrem 105, 106, Vstupni sig-
nal a signily ze sedmého, devatého, dvanictého
Sestndctého kiopného obvodu registru jsou se-
Etany s modulem 2 v generdtoru parity 10 4. Venik-
1y .kompresor™ dat je zdkladem pFetvafeni bito-
vého Tetézce dat na hexadecimalni piiznak.

CtyFi zp#tné vazby Je moZno rozpo)it testovacim
plepinatem P8 [umisténgm na desce ploSnych spo-
jo) pro Gcely servisu.

8.6. Dbvody zobrazeni

Signdl oscllatoru 1 kHz — 1023 je veden do &itade
10 18. Vystupy B a C jsou pouZity jako dvoubitovéd
adresa prave zobrazovaného znaku.

Jsou vedeny jednek do CtyFndsobného EtyFvstupo-
vého multiplexeru 1011, 1012, ktery vybere pPi-
sluSnou Ctyfbitovou pamet ze &tyf 107—10 10,
jednak od dekodéru 1019, ktery pfes vykonove
tleny E8—E11 pripojl nap&ti 45 V na anody seg-
mentovky tohoto zobr dho znaku.

dekodér hexadecimalnich znakQ [naprogramovany
v PROM 10 14) uzemnl pres vykonové tleny E1—E7
katody pFislusnych segmentl. Tento d&j se opa-
kuje pro kazdou segmentovku kazdych 6 ms (v

senseres. B peaymurate Storo ofcencqusacTon 1o,
4TO  meonpenedcuoe  (TPEThe)  COCTORHEE  BNOML
HAHHBIE aexkonupyeton B KadecToe  OOCHCLHETD
aeiteranTeanioro coctonuny. Tpurrep onnorpeMsi-
HO paboTacT 8 KOMCCTBE DAMATH, T. C. UCpeMemaetT
HHOOPMAUMID 111 ORHH TAKTOBRIL HMIYJIBC HAMLL
B pedyaptare atoro ofecnsgeni BOIMOKHOCTH CHE-
THA B GUTA QAHHKX ORHOBPEMCHHO © DOCTYIACIHeN
$ponta curnnan CTAPT. C apyroit croposu, fur,
commnmonntit ¢ pontom curra CTOI, yxe npr-
HAT He Byaer.

it is achieved that the uncertain (third) state of the
DATA input Is decoded as the last valld state. The
FF circult operates simultaneously as ¢ store, 1. e
it shifts the Information back by one clock pulse.
Thus, Is enabled the sampling also of a data bit
which is synchronous with the edge of the START
signal, whereas the bit which Is synchronous with
the edge of the STOP signal cannot be recelved.

Tenepatop MHKANYCCKOID Koan CTH
uaTHGHTORK camirapup periscrpom 10 51 10 6.
BxonHOM CHIHAA # CHTHAAL, CHIEMACMBIC C CCALMOIO,
HEBATOO, MBGHAZUATOTO 1t WCCTHANNATOTO TPHITEPOR
PErHCTPS CYMMEpPYTCH € MOLyaeM 2 B resepatope
aernocT 1O 4. Bosmusimmil 2 koMnpeccops  AaHnmy
ABAASTCH  OCHOBOR  npeoBpnaosanna  GuTomoR  ue-
NOMKH ZAHHKIX B WETTHAIUATCPUHHYID CHIHATYPY.
Uernipe 06paTHEE CHE3M MOWHO PA3OMKHYTH MHCIBL
TaTeasuny nepekmodatedsy PH o (yoranopaeHuny
HA MAATE NEHATHOTO MOHTAMNA ) ZAR nedch TUXHH-
HECKOTO 0fCay KHBANHR

8.6, Lenu nzobpamemn

Curnan astorencparopa | Ty - 10 23 gocrynaer
B cuerunk [0 18, Buxomw B n € ucnoassosann
B KAMCCTBC ABYXOMTOROIO nipeca Kak pas naobpa-
HAEMOTO AHARA
I © Herhpes M ueTH

BRIM MYABTHILICKCOPOM 1011, 1012, KOTOphil Hel-
BHPACT COOTHETCTBY NIV -n-r;.:pvxﬁwruaym HAMATE
na uethpex 1071010, a raxse © Avkonxpym-
meit cxemoit 10 19, xotopan gepes soutHue ageMest-
T E: 11 nomuet Hunps +5 B ua awoaw
uuquaaum MHIMKATOPS  SasHOro  H30Gpamaemoero
syakn, ONHOBPEMENHD ALKOAMPYIOUIAN CXEMI WIECT-
HULUATEPHYARX  3HAKOR  (8anporpaMMHpoBang B
TI3Y 10 14) anseManeT Mepes MONHBC SACMEHTH
E1—E7 katonm COOTHATCTEYIULLY CErMeHToR. DTOT
TPOLECC  NOBTOPACTCA LA KAIKAOTO  MMAMKATOPL
onuH pas aepea 8 wme (npozonmacrea 2 ve), ¥ pe-

The of the cyclic code is formed by the
16-bit shifr register 10 5, 10 6. The input signal and
the signals arriving from the seventh, ninth, twellth
and sixteenth FF circuits of the register are added
modulo 2 in the parity generator [integrated cir-
cuit 104). The data ,compressor” thus formed is
t basis for connecting the string of bits into a
hexedecimal signature,

The four feedback loops can be |solated by means
of the change-over swilch Pé [on the PCH) for
servicing purposes.

8.6, Display eircuits

‘The 1 kHz signal produced by the oscillator 10 23
is applied to the counter 10 14, The outputs B and
€ are employed as a 2-bit address of the character
just displayed, and are applied to the four- lnpul
(|uadruplu multiplexer 1011, 1012 which s¢
the appropriate 4-bit store {rom the four
107 to 1010 for the decoder 10 19 which connects
[via power elements E8 1o E11] a voltage of +5N
to the anodes of the 7-segment indicator of the
displayed character. At the same time, the decoder
of hexadecimal characters [programmed In the
PROM 10 14) connects the cethodes of the portain-
Ing segments to earth (via power elements El to
E7]. This process is repeated for esch indicator
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2 ms), takze cely disple] je multiplexovan s kml
toftem 125 Ha.

Na pamétl 10 7—1010 jsou pEivedeny vystupy ze
sestnactibitového generatoru cyklického kédu. Pre-
pisovaci impuls prizhizi ze stavového registru vZdy
tesne po aktivni hrang signilu STOP.

Vgstupy z paméti jsou uvedeny [kromé obvodi
zobrazeni] | na vstupni konektor na zadnim pa-
nel.

6.7. Obvody zjis{ovani nestabilniho priznaku

Doba zobrazeni kaZdého znaku je itatem 1018
rozdélena na GtyFl dily. Dekodér 10:24—6, 10 248,
10268, 10 26—11 z nich vybere druhy a Etvrtg,
Pambi RAM 1013 je adresovdna dvoubitovou ad-
resou privé zobrazovaného znaku. Po dabu prenich
ki dili doby zobrazeni jednoho znaku ma na vy-
stupu [v hexadecimélnim kodu) znak, zobrazovany
na tomtéz misté displeje v minulém cyklu zobra-
#enl, V komparatoru 1020, 1021 -6 Je porovnin
s privé zobrazovanym znakem. V pHipadé nesou-
hlasu jeé v druhém dilu doby zobrazeni strobova-
cim tmpulsem ptes hradlo 1027 —8 vybuzen mono-
stabilni klopng obved 1027, 10 21—8, ktery kritce
rozsviti kontrolku nestabilniho priznaku,

Ve tvrtém dilu doby zobrazeni je znak v hexade-
cimdlnim kodu pPepsan do RAM pro komparaci
v plistin cyklu.

Tento déj se neustale opakuje pro k
vany znak [kaZdé 2 ms].

g vabrazo-

B.0. Obvody samokentroly

Signal oscildtoru 1 kHz po priichodu Citacem 10 18
[viz Kap. 6] je ddle délon Eitadl 1016 & 1017,
Celkem prochdz dvandetl delicl dviéma, t). celko-
vy delicl pomér e 4096, Porloda poslednilo stup-
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AYARTATC HETO BeCh AUCILACH KOMMYTHDYCTCR '€ -
erotoit 125 T'u,

Ha massru 10 7—10 10 nocTynant CHIHAIL € Bhi-
XOLOK WECTHANLATHOHTOROTO TEHEPATOPA ITHKARYCC-
®oro koza, MaMayibe 3anucn mocTynaeT nd perucTpi
COCTOMHMIT BCErd HENOCPEACTBERHO nocie pabosero
ppanra curaza CTOI,

Bruxomh #3 naMaTei cocuuens (KpoMe cxeM {3o-
G A S C BHINORUHAIM KOHHEKTOPOM HiL 3AIMCH
naHear.

8.7, CxeMbl ONPEAENCHIH HEYCTOMUHBONR CHIHATY PhL

Bpeya #300pakeris KARIOTO SHaKa paabura cuer-
unkom 10 18w uncri.  JICKoAUpYIOIER
exema 10 246, 10268, 102611
fa HiX ALGHPAET BTOPYK M HMETHCPTYIO HACTH.
Mamsire O2Y 10 13 poaywaer anyxOuTopbiil anpec
KaK paa maoOpamacmoro aHaka. Bo spems nepawy
Tpex uacteit sperenm HaoGpamcHHA OIHOTO 3HAKA
OHIL MMCET HA BRIXOAE (B MECTHAALATCPHYHOM KO-
ne) aHakK, HIOBPAMACMBIL HA TOM JKe MCCTe AUCILIeR
8 MRS #. B rommapatope
1020, 1021 —6 auak CpaBHHBACTCH C TOJALKO 4TO
uaoGpamnemuiy anakod, B caydae HecooTReTCTBHA
RO BTOPOIl SOCTH BPEMEHM NAOGPMIKCHIA cTpofinpy-
JONUM  MMOYARCOM, NOCTYITNIONGEN  4eped  Kmod
10 27 —8, poABYRIACTCA TPHITED © OMMMM YCTOi-
winay cocrommmest 10 27, 10 21 -8, xoropuit #a
KOPOTROE BpeMA JUGHHIACT KOHTPOARHYW JaMiy He-
CTABHILIOR CHTHATY P

B uerscproit sacmt wpesenn  430GpaikeHins  IHax
B IECTHAANATCPIMHOM Kol Tepenncumactes s O3Y
A CPABHEHIE €O CACAYIOUTIEN (LRAOM.

Dror npouced HENPLPHBIO TORTOPHCICH A4 KKI0-
ro soBpaxaesoro anaka (epes kumawe 2 M)

8.8, Lenn asroksnipoan

Cursan asrorenepatopa 1 kUi nocie npoxemacHs
uepes caerank 1018 (em, T2 ¥

8.6.) aa. AU
cugrmgasnu 1016 1 1017, Curman upoxonur 8 of-
WEH CAOKHOCTI HADUATL  ACAHTEACH  Hi
aBa, T. 0. obuLtit KOMPPHLMEHT JALACHUA COCTHBIN-

pvery 8 ms [and lasts 2 ms). Thus, the whole display
1s multiplexed at a frequency of 125 He.

Ta the stores formed by the integrated circuils
107 10 10 10 are connected the outputs of the 16-bit
generator of the cyclic code. The transcribing pul-
se arrives from the state register always imme-
diately after the active edge of the STOP signal,
The outputs of the stores (except those of the
display circults) are applied also to the output
connector on the back panel.

8.7. Circuits for ascertaining unstable signatures

The display time of each character Is sphit up into
four sections by the counter 1018 the decoder
(10 24—6, 10 24—8, 10 268, 1026—11) picks out
jrom them the second and fourth sections.

The RAM, formed by 10 13, is addressed by the 2-bit
address of the character just baing displayed. Dur-
ing the first three sections of the display time of
one characler, 10 13 has on iis output [in the hexa-
decimal code] the character which was displayed
at the same position of the display during the pre-
vious display cycle. The latter character is compar-
ed with the one just displayed in the comparator
1020, 1021—6. If an inconsistence 1s ascertained,
then during the second display section the mono-
stable FF circull 1027, 10218 Is driven by a
strobe pulse via gate 1027—8. The FF circull
Jights up the LED (4 — Fig. 2| transitorily to in-
dicate an unstebie signature.

puring the fourth section of the display tima, the
character in the hexadecimal code is transcribed
{nto the RAM for comparison during the next cycle.
This process is repested continuously for 2 ms for
each displayed character,

B.8. Circuils for self-festing

After passing through the counter 1018 (see item
6.6,], the signal of 1 kHz freque is further di-
vided by the nters [0 16 and 10 17, Altogether
it passes through twelve dividers by two, 1. e the
total dividing rutio is 4088, The period of the last




nét dalite je 4 s, Tento interval je rozddlen na CtyFi
dily dekodérem s hradly 10 25—3, 10 26—6, 10 24—
—4,

BM 578 ve funkcl TEST snimd piiznaky ze svorek
na svém vlastnfim panelu. Tyto svorky jsou buzeny
« Citace 10 18 a PROM 10 15. Tladitko TEST pouze
zaping nopéhjeci napé pro 10 15, 10 16, 1017, Sig-
ndly START a STOP jsou vytvifeny v PROM 10 15,
signil CLOCK Je vyveden z ¢iace 1018, Signal
DATA bud sti{da stavy H a L nebo je trvale ve sta-
vu H, podie dekodéru 10 253, Tim vzolknou dva
rozdilngé pPiznaky. KaZdy z nich Je snimdn osm-
kréat, Dalsi dva piiznaky .BABE™ a . nesviti®, urdeng
pro test x :
preadresovanim dekodéru znakll 1014 do nena-
programovaného pole vstupem E (stav  nesviti®],
piip. odpojenim dekodéru Fidicim vstupem V [stav
BBBE).

Pam@{ PROM 1015 generuje signaly START, STOP
a dalsi data uspoiidsna tak, aby se provéfila funk-
ce sond, vstupnich a hradlovacich obvodd. Gene-
ritor cyklického kodu a obvody zobrazeni se tes-
tuji prenosem Ctyl znamych pfiznakd, obvod ne-
stabilniho piiznaku se vyzkousi pfl stfidani dvou
rliznych piiznaki.

ProtoXe oscllitor pro Fizeni dynamického displeje
# pro funkci TEST e spoleény, pFeméni se cely
BM 578 ve funkel TEST na synchronni sekvenénf
sit tak, juk to vyzaduje technika PA. Stimul pro
vybuzeni vstupnich sond je generovdn funkei TEST
stejné jako pfl samokontrole. TFI v plistrojl exis-
tujici smyCKy zpdtng vazby se (podle pravidel PA]
rozpoji servisifm pEepinacem PG, pFiem# dvé z

er 4096, Tepnoa cruaia MOCACLHLTO KACKAAD ne-
autenn coctasanet 4 ¢ Dror uHTCpRAL
HETHpE oanpyionel cx:

i coliparmoil
ua kmounx 10253, 10266, 10244

BM 578 8 pemuse HCIBIT. cuisaer carantypsl
¢ FwmiMon Ha csoell cobersennail nanean. Dt Fa-
WML B03GYACLIOTC CHIHAM0M 0T cueranya 10 18
u N3Y 10 15. Knonka HCILIT. toanko skmouner
nanpwenne mwatamus o 10 15, 1016, 1017,
Curnnan CTAPT # CTOI sapafarwnaores s [13Y
1015, cursan TAKT ewssacren 0 eueranka 1018,
Curnan JAHHBIE xapaxteprayercn stepenosinues
cocromuit H san L wan noctosmno saXoaures
B coctosmi H B 3amHCcHMOSTH 0T ACKOANpYIOMETD
yerpaiiersa 10 253, B peayantate atoro cosaa-
TCR fHe pazdnHee onrsatyps. Kamaasn ua s
cnumaetea pocemb pas, Creayioumue ase cursatypht
»8888n u wHe TOpUTY, OPCLHUIHANCHHBIC LI 80~
NETAHUR IMPPORKIN HHIKKATOPON, ObpaaylnTea B pe-
SYJABTATE  MEPERNPECAIAN  NCKOLUPYOULER  ¢XeMbl
2H [0 14 o meaanporpaMMiponIHHOMY 010
Bxonon I (COCTOAHME *He TOPHTH ) WA NyTeM OT-
KADMCHHA ACKOLMPYIOLLCT) YCTPORETEA OT ynpusis-
wmero sxoan V. (cortanmine =8888« ).
Banosunmomee yerpoiterso [3Y 10 15 rescpnpyer
curuaim CTAPT, CTOIT u apyrue anuusie 8 TaKaM
Bitne, 4TobM nposepHTn paloTy LLYMOH BXOLMEIY N
xaodesnx cxem, enepatop uusanseckoro Koin o
exeMbl MAOBPLAKCHIA HOMMTHBAOTCR MyTes nepes:
M METHPEX MARCCTHMIX CATHATYP, CXe!
UMBOH CMTHATYPH TPORCPHCTUR  nph
apyx paaamdumX cirsaryp. Beuiy Toro, aro anto-
FEHOPATOP YIPARACHIA LHHAMUHCORHM IHCIUCSM 1
LAH  PERIMA HCOBMTIHNA  ARIRETON ofimuM, Bech
npuGop BM 578 8 pewase HCILIT. npeoGpasyer-
©Hl B CHHXPOHHYIO MOCAEROBATCIRHOCTHYIO CCTh B €0-
otsercran © TpeGosamiany Texniel CA. Crisya
AR BO30YMICHUE BXOAHWY NIYIOB TCHEPHPYCTCA
dynxipedt UCTIBIT. Tar ate, Kak n B PORHME aBTO-
worrpoas, Tpu neray ofipatHoi cEA3m, KMEIOIACCA
nbope (no npasiaayn CA) paasuIKaOTCA nepe-
KAKMATEIEM Texuuueckaro obeaymupanns P6, npi-
qeM e H3 NETENh SAMEHRIOTCH CTHMYIAMIL OT CHet-

dividing stage is 4 5. This interval is divided Into
four parts by the decoder with gates 10 25-—3,
10 26—6 and 1024 —4.

In the self-testing mode, the BM 578 signature ana-
Ilyzer samples the signatures from the terminals
on its own panel. These terminals are driven by the
eounter 10 18 and the PROM formed by the integrat-
ed clreult 1015, The push-butten TEST only con-
nects the powering voltage to the integrated cir-
cuits 10 15, 10 16 ‘and 10 17. The signals START and
STOP are produced by the PROM stare (1015) and
the signal CLOCK Is drawn from the counter !0 18.
The DATA signal eithér alternates the stotes H and
L, or is in the State H all the time, depending on
the decoder 10 25—3. Thus, two different signatures
are produced, either of which is sampled 8 times.
A further two signature — “B888° and “unlit® —
intended for testing the Indivators of the display,
are created by re-addressing the character decoder
[1014) to the Tield not programmed, by Inlet E
[state “unlit®}, or by disconnecting the decoder
by inlet V {state “8B888"].

The PROM store (10 15) generates the signals
START and STOP and further dats arranged 50 as
to prove the functions of the probes and of the
Input und gating circuits, The generator of the cye-
lie code and the display circults are tested by the
transfer of four known signatures; the cireuit of
the unstable signature is proved by altérnating two
different signatures.

As the oscillator for controlling the dynamlc display
is common with the one for self-testing, the whole
BM 578 Instrument in this mode Is changed Into
o synchronous sequential network, as demanded
by the SA technigue. The stimulus for driving the
input probes is generated in the function TEST,
in the same manner as in sell-testing, The thr
fredback loops existing in the instrument are fsolat-
pd [In accordance with the SA rules) by means of
the service switch PB, and two of these loops are
substituted by stimull from the counter 1017, The
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nlch se nahradl ;stimuly* 2z Eitafe 1017. Signdl
CLOCK je shodny jako pfi funkeci TEST — z &itade
1016, START a STOP jsou odlidné a ohrani¢uji
delsi meflcl Interval, ve kterém prob8hinou vse-
chuy stavy stimulu,

Obvody BM 578 lze brat jako piiklad aplikace tech-
niky PA pFi vyvojl novych pPistroji. V tomto pii-
padé jde o pFistroj bez mikroprocesoru, takze ge-
nerovani stimulu jo obvodove slozita]si

9. POKYNY PRO CDRZBU

Pristroj nevyzaduje Zidnou mechanickou ant eluk-
trickoun adrzbu. Doporuduje se proviadét samokon-
trolu funkci TEST — viz kap. 6.3.2. v Intervalech,
volenyeh s ohledem na vyu2itl pFistroje v provo-
zu; a také vizdy, je-li pachybnost o spravné funkel
pristroje.

Postup pfl vyhleddni a odstrangni pFipadné zé
dy je uveden v kap. 10,

K zjisténi dlouhodobého bezporuchovéhb provozu
s# doporutuje pouZivat pFistro] pouze v uvedeném
teplotnim rozsahu a nevystavoval |e) extrémnim
kltmatickgm o mechanickym  podminkam, které
mohou mit vilv na Zivotnost souddsti a dili.

10. POKYNY PRO OPRAVY

POZDR!

PFi provadeni oprav na odkrytovaném pFistrojl jo
nutno dodrzet zakladni bezpetnostnl predpisy. Ne-
bérpeing petl je na sifové privodee, pojistce,
sitevém tlacitku a transformitoru.

2

auka 1017, Curnan TAKT  swserce Taxus we,
kag u n pesenve HCITBIT, — or cwerwixa 10 18
Cyrnaa. CTAPT n CTOI spgsoten apyruMi i
OTPURAMHIAIOT G01CE MPONOMTRHTETLHKI HHTCPRAT
MIMCPCHHE, B TeueHile KOYOPOTO YCTAHARITMBAIOTCR
BCC COUTORHMA CTHMYJ,

Cxesut BM 578 MowHO OPUENTL 8 KAUCCTBE [pitMe-
pa npusmcsenind rexsuxi CA npu paspaGorse no-
nrx npubopos. B artoM cayuae peas maer o opi-
Gope Ges MHKPONPOUECCOPA, B PeIYABTATE 4ero re-
HEPHPOBIHNE CTHMYIE AHAACTCR (0J0e CAOHHBMM €0
CXCMHON TOUKE 3peHma.

9. YKAZAHHA 10 YXOILY

Tlpufop He HYKIUCICH HH B KAKOM MOXAHHUCCKOM
WAt aTeRTpHUeckoM yxoae. Peromennyercs ocynte-
CTRAATL ABTOKOMTDOIL (YTeM VCTAHOBKM plRHML
HCIHBIT. — em. ra. 6.3.2. 8 MHTEPSANAN, COOTRET-
CTRYIOLIHX YCAOBMAM SKCILIyaTAL npubopd, a Tak-
e TOTAA, KOTAL NOAWIACTCH COMHEHME B HPABILIL-
Hocti paGoti npubopa.

Tlopanox paBoTh TPH HAXOAACHIE H YETPAHEHHI
pasfoers npusonures 8 ra. 10
Han obccneaenns GpoloaxiTeabton Geenepeboiinoi
paboTL  PEROMCHAYETCH 3K wruponats  npuGop
TOABKO B HPLACTAN JONYCTHMOIO AHANAIOHL TEMIE-
PATYPB, TPHMCM ETO HU CACAYCT TOASTPraTh mpe-
ACARMMM  KIUMATHHOCKHM 31 MCXAHHUCCKEM YO0
HHAM, KOTOPHIC MOIYT OKA30Th R I CpOR
cAYAGE ACTANCIH 1 YanoR.

Sit O

10, ¥YKAZAHWUA 10 PEMOHTY

BHUMAHHE!

Hpst pesorire aprfiopa ¢o CHATOI KPWIMKDE
A0 CORMNOTITH OUHORHRIC 11 TexHIKI Beao-
nacHocTH. Onackoe BURCHHE MMOCTCR MR COTe-
BGM PHEZAC, OPCAOXPAHNTEIC, COTCRON KHOWKE 1 i
TpancdopsaTap

CLOCK signal is identical with the one in the funct-
ion TEST and comes from the counter 10 18, START
and STOP are different and limit o longer measure-
ment window, during which all the states of the
stimulus are realized.

The circults of the BM 578 signature analyzer can
be considered #s an example of the application of
SA when new types of instruments are being de-
signed — In this case an instrument without micro-
processor, consequently the generating of the sti-
mulus Is more Involved as far as circultry is
concerned.

9. INSTRUCTIONS FOR MAINTENANCE

The BM 578 signature analyzer does not require
any special mechenical or glectrical maintenance
operations. It is recommended Lo carry out the self-
-testing function [see ltem 6.3.2.) at sultably select-
ed Intervals, depending on the frequency of appli-
catlon of the Instrument, as well as whenever its
correct functioning Is in doubt.

The procedure for fault finding and the remedies
are described in Section 10. of this Monual.

In order to ensure long-term faultless aperation
of the Instrument, [t Is recommended to employ it
only within the specified limis of the ambient
temperature, and not to expose it to inclement eli-
matic and mechanical conditions which could affect
the service life of Its components and parts.

10. INSTRUCTIONS FOR REPAIRS

ATTENTION!

When repairs are being carried out on the instru-
sient, the cover of which has been removed, all the
hasic safety regulations must be adhered to. Dan-
us voltage Is on the mains connector, mains
ns push-button and power transformer.




Ochranny vodi¢ nesmi byt pFeruSen anl v sifové
privedee, ani mimo piistroj.

Kondenzdtory ve zdrofl mohou zOstst nabité | po
vypnuti plistroje.

10.1. Patfebné pristroje

Doporuteny typ

Univerzilni voltampérmetr bu 10
Priznakovy analyzitor BM 578
Stabllizovany zdro] napti () az 5 V BS 554
Logickd sonda BM 544
Oscileskap BM 564
1z

Pred hleddnim zdvad je nezhym@ nutné sezndmit
se s principem funkee celého pristroje prostudo-
vanim kapitol 4 & B,

Schémata zapojeni, rozmisténi soucdstek a obrazce
plogngeh spojl jsou v pFiloze Instrukéni Knizky.
Rozpis elektrickych soutasti Je v kap. 14. Pro v§-
menu vadnych soufdsli pouzivejle pouze lypy uve-
dené v tomto rozpisu.

K opravié se rozhodnéte az po vyzkoudeni pristroje
funkei TEST podle kap. 6.3.2. Teprve kdyz piistroj
neprojde ssmokontrolou, je moZné uvaZovat o opra-
v Pri slozitjsich zavadich, nedostatku zkusenosti
neboa potfebnych méFicich pRistrojd je nutné pri-
stroj zaslat do opravny vyrobniho podniku — viz
kap. 10.7.

BanuTHRET HPOBGR #e IowKen GuTh NPEpEAH I
B CETCBOM THeane, Hir Bie npufiapa.

KonnecaTops MCTOYHMKOR MOTYT OCTATHCA  3upi-
JREHHLMI 1 N0Cae BREToTeH npiGopi.

10.1. Heofixomussie npubopst

PEROMCHIYCMEIT TitH

Y HHBEPCAABHBIL BOALTAMIEPNET] pui1o
CursaTy pHMil  SHATHIATOP BM 578
Crafiaian posaHHELT MCTOMHIK

mutanks 0—5 B BS 554
Jloriuecknit myn BM 544
Ocuuanockon BM 564
10.2.

TMepes oTseKaEMeM HEHCIPABHOCTH CICAYET 0IHAKO-
MUTECH € npHHUKIOM pifioTn soero npnfopa b pe-
ayauTaTe paysenus raan 4 a8,

DUCKTPHUCCKHE CXOMH, HCPTORY PACHOACHEHHS 1C-
TAACH # MCPTEMI MCUATHBIX CXEN NAHM B OpPHAG-
semitt ¥ ueeTpysii, CuUCLtURAUNA  3ACKTpit-
qeckHX Aetaseit npusonaren 8 ra. 14, [lan sasens
HETOAHMX ACTAMCH HEOGXOAMMO HENDABITNATL TATLED
METIE, THI KOTOpRUL YRA3AH B IGICTORILEN DRHCARIL
K peMonty caciyeT UpHCTYHATh TOCAE HPORCpKI
npubopa 8 peaciye HCIHBIT. s coorsercrann ©
6.3.2. Tonuko n ToM cayuac, ecan npubop ne pafio-
TART DPABMIABHO [PH ARTOROHTPOAC, TO' MOKHO RPH-
ctynuTy ® pemonty, B caysac aeofxonmsoeti Goaee
CAOKHOTO PUMONTA,  TAKKE NP HEAOCTATKe ONETA
HA TPEOYCMMY HBMEPHTEABHBY wpibopos cacayer
HpHOOp OTHPABNTL Hl 3AHOA-MITOTOBNTENE — M.
n. 107,

The protective [third] conductor must not be inter-
rupted either in the mulns connection or outside
the nstrument.

It must not be overlooked that the capacitors in
the power supply may retain charges after the
instrument has been switehed off.

10.1. Instrumentation required

Instrument Recommendod type

Unlversal voltammeter bu 10
Signature analyzer BM 578
Stabilized supply of up to 5V BS 554
Logic probe BM 544
Oscilloscope BM 564
10.2.

Before atlempling to locdte 4 defect, It Is sssential
to gain knowledge about the principle of the in-
strument operation by studying the Sections 4. and
#. of this. Manual. Wiving diagrams, drawings of
the component layouts and of the printed circult
boards are in the Enclosures. A st of the eleciri-
cal components s given lu Section 14. If o com-
panent has to be exchanged. only one of the type
listed must be employed.

Before deciding to repair the Instrument, It is
necassary 1o submit 1t to the self-lesting proce
dure described in ftlem §.3.2, Only if the instrument
does not pass the self-lesting procedure Success-
fully ¢an the carcying out of o repair be consider-
ed In the case of a more involved defect, or w
there is @ lack of sufficient experience i repairing
sophisticated electronlc circults, or If the regulred
instrumentation s not available, then |t Is advis-
able to entrust repair of the Instrument to the
service  organlzation of the makers [see [tem
10.7.).
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10.3. Odkrytovéani piistraje

Pokyny pro otevkeni pristrofe a sond a pro piistup
k jednctlivim dilm jsou uvedeny v kap. 7. Upo-
zorfinjome na bezpecnostni opatfeni, uvedend na
zadiatku Kap. 10,

10.4. Propojeni a nastaveni dvou BM 578
pii vyhledavani chyby

TESTOVANY BM 578:

Sondy | tlatitka Jako pfl samokontrole [viz
kap. 6.3.2,)

stakt 7
sTOP J"
cLo8K

o

TESTUJIC! BM 5

Vstupy hradlovael sondy na merlci body na
hlavni desce PS testovaného BM 578 podle

obr. ¥
START __r
stop J_
CLOCK _r

Datovou sondou sni
tovaného BM 574,

dme pFiznaky 2 uzl0 tes

PFipojeni hradlovact sondy [levy piuednf roh desky
Ps)

30

10.3. Cunrne kpoimiex npuGopa

Viuganun 10 OTEpnaHuK  1pibi M Hynon
¢ Heao ofeenedeHits I0CTYIN K OTACABHEM YaCTAM
aann 8 ra 7. Heobxoxusmo ofpaTuTs BHUMaHHE Hi

16.3. Removing the cover of the instrument

Instructions for opening the instrument and the
probes are given In Sectlon 7. Once more attention
is drawn to the safety measures mentioned at the

mpasuaa TexHig Ge cTR Y BoHie

of this Section [10].

qane ra; 10.

10.4.

10.4. Tlposxmwouenne u yeranoska asyx npubop
BM 578 npu OTHICKHBAHHM HEHCIPABHOCTH

MCIBITBIBAEMEIA BM 578:

[lynst o KHONKK B COCTOAHHH, COOTHETCTBYIO-
mes peRnMy anrokonTpoan (ox. 1. 6.32.).

CTAPT o
cTon __'f'
TAKT

I

HCIBITATENLHBIFA BM 578:

Bromsl KIOUMCHOCO LY COCTMHEHE € HIMe-
PUTEILHEIME TOYKIMH 3 raasEoil ngate
HEMATHOTO MONTIRA HCIHTRBIEMOTO NpH-

Gopa BM 578 1o pue. 7

CTAPT il
cTon J'
TAKT T
[lyimoM Aadiis CHIEMATCN  CHIHATYPLL ¢ y3aon

wenmrrmresoro npifops BM 578,

ToartoueHne  KAKUCBOTo 1y
VIO IAATH OEIATHOTO MORTH

i (acawit depeanuit

— em. put. T

¥ t of two BM 578
instruments for fault finding

TESTED BM 578 INSTRUMENT:

The probes and push-buttons are set as for
self-testing [see item 6.3.2.).

S

&
CLOCK _j—

TESTING BM 578 INSTRUMENT:

START

STOP

The Inputs of the gating probe are connect-
ed to the measuring points on the main
printed clrcult board of the BM 578 instru-
ment under test according to Fig. 7.

I

START
stor [
CLOCK f

The siguatures of the nodes of the instrument
under test are sampled by means of the
data probe of the testing inslrument.

Connection of the gating probe to the left-liand
front corner of thy main PCH of the tested Instru-
ment [Fig. 7.}



Obr. 7

Pue. 7
Fig. 7

10.5. Vyhledavéni zévady

PPl hledani chyb postupujte podle vyvojového dis-
gramu — tab. 3 {v pPiloze navedu), a podlae tab.
— PFiznaky hiavofch méFicich bodd, PF kone&ném
uréovani vadné soucdtky je jiz nutné pracovat po-
dlg podrobného schémotu a tabulky 4, (Tabulky
2 a 4 jsou seznamy platngch pFiznaki, ziskanych
ze spravné fungujiciho BM 578 drubgm phiznakovym
analyzatorem BM 576, )

Nalezneme-1i chiybny piiznak, postupujeme datovou
sondou protl sméru toku dat po jednotlivich Spis-
kich integrovanych obvodd tak dlouho, aZ narazi-
me na spravny piiz

Obecng pak plati, ze vadnd soutastka md sprivny
pEfznak na vstupu a chybng na vgstupu.

START—STOP interval je dosti dlouhy [esi 4 s).
Aby se meéfeni urychiilo, tj. aby START nédsledoval
ihned za STOP, je pouzit mnohondsobng START

10.5. Orwickaiite neHcnpaznocTi

Tlpi  OTHCKANUT HEWCHPANHOCTH  TIOCTYHAOT 10
cTpykrypHoil cxeme # tafanue 3 (8 npaaokerdi
MHCTpYKIMM) 1 no tadmiue 2 — CHTHATYPH TAaR-
s asepureasanx Touek. [pi oxomtateapHoM
ONPEACACHIE  HETOIH aeT YKe  HCODXOAHMO
HO/IBIORATECR  ToxpoGHoit cxemofi m Tabmmueit 4.
(B taGuumax 2 1 4 aaHn nepedHn AsACTRUTENL-
HBIX CHPBATYP, CHUMAEMBLIX ¢ TPATHILHO Padorin-
wiero npufiopa BM 578 © nomombio BTOporo curHa-
TypHoro aHamsusatopa BM 578). W HaiiacHa oun-
GOUHAR CATHATYPA, TO € NOMONLMIO IHYRZ npreMa
AAHERX HEoGXOZMMO HOCTYUATE TPOTHE HANPABAE-
HME NOTOKA LMUHBIX [0 OTISALHKM WTHTAM MHH-
TErPANENNX MHKPOCXCM N0 TeX HOp, NMOKa He ofii

pywena npasniasaan cxraarypa. ocae atoro cnpa-
Beaauso  ofiner  OpARMAD, MTO HCTOIHAA ACTAdL
HMMECT NPARMALNYO CHIHATYPY Ha BXOXe i Henpa-
BIALHYIO CHOHATY Y Ha BRIXOAC.

Hureps CTAPT—CTOIl suageTca  A0CTaTOMHO
annnsy (npubar 4 ¢). aa Toro, uTofin YEKOPUTH
npouece MAMCPCHHA, T. ¢ "Tofi CTApT cAelonad

10.5. Trouble-shooting

For locating a defect, It is necessary to proceed
dccording to the flow diagram given in Table 3
(see the Enclosure] and to use Table 2. which
lists the signatures of the mali measuring points.
In the final determination of a defective compo-
nent, the detsiled diagram of the system will have
ta be used (ogether with Table 4, The Tables 2.
and 4. list valld signatures obtained from a cor-
vectly functioning BM&78 signature analyrer hy
the applicetion of a second (testing) BM578 sig-
nature analyzer.

After finding an Incorrect signature, the data probe
has to be moved In the direction cpposite to the
data flow from tag to tag of the Integrated cir-
cuits, until & correct signature is obtained.
In general, it stonds that a defective com
exhibits a cerrect signature at its Input &
incorrect one at its autput,

The START—STOP interval is fairly long [appro-
xlmately 4 s). In order to accelerate the measu-
rement, L. e. to couse the START to follow the
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impuls — platug je viak pouze prvnl z nlch. V pra-
%1 to znamend, Ze kontrolks GATE bude svitit
trvale — bez Indikace Jednotlivych méficich in-
tervalii.

Rovnez tak preni sejmuty ptiznak bude vidy chyh-
ny — fe tieba vyCkat na zachyceni celého méficl-
ho intervalu.

Priznaky hlavnich méticich bodi

Plati pro propojeni a nastaveni podle kap. 10.4.

cpuay e nocae cnriana CTOIL, nenoasayerca MHo-
TOKpATHRIL BMOyabe crapra. Oamaxo, ApH aanycke
CRIUILBUCTCH TOABKO NEPHRIL H3 COPHIl MMITYILCos,
Hu fipakmitke 5T0 03HA4WCT, TO KOHTPOJABHLIA Che-
Tonnon KTIOU Gyzer ropers nenpepusno Gea wi-
JMKANHH OTICABHBIX HAMCPHTEABHEX HHTEIBINION,
Tanxe ncpsan cHitMaesman curHatypa Gyler seerma
our i, H ™

BOEIO MAMEDHTENLHOTO WHTCPRAA.

CHrnaTyp OCHOBHEIX UIMEPHTEIBNBIX TOMEK

Crpaseniiss 248 COCTUHCHHA # YOTAHORKHE B COOT-
sereTsun ¢ ra. 104,

STOP |mmediately, a multiple START pulse is
employed, however its first one is valld. In actual
practice, this means that the LED marked GATE
will he alight all the time without indicating the
individual messurement intervals.

The signature sampled as the first one will always
be incorrect; it is essential to wall for the Inter-
ception of the whole measurement window.

of the main points

Valid for the Interconnections and settings des-
cribed in item 10.4.

Tab. 2 Taani 2 Table 2.
| F | & ‘
: £ Toameestne nepekapsare g | "
MeF. ‘ Poloha servisniho E P! i € | N Satting of the service
bad Hrniigel prepinats N—S (P6] o sl e e | switch [P6]
£z (Po) iE | |
£E =5 |
- T integratad I
10 W | 8 $ navep 10 withe N B No. cireut Tag | N s
[Soe) — B i 1oy
1 1017 1 336F A8 1 1017 1 F36F FIBE 1 10,17 i1 336F TI6F
2 10 15 i 5554 554 2 1015 1 5954 5954 2 1015 1 5954 5954
3 1015 2 UHBA UHBA 3 1015 2 UHBA UHBA 3 1015 2 UHBA UHBA
i 1015 a 633F BI3F 4 1015 3 G33F 633F 4 1015 3 BA3F 433F
5 1015 4 cU44 CUs4 5 1015 4 Cudi U4 5 1015 i Cudd Clidd
6 101 5 FB6Y FB69 i 101 5 [ 69 6 101 5 FibH FaGa
7 103 o 2FF9 ougy 7 104 i 2EFY 0us7 7 103 [ 2FF4 ous7
] 106 13 Foce FH4A 8 06 13 FOCe FH4A B 106 13 FOCC FHAA
10.6, Nahradni dily [pa zvladtni objednavku) 10.6. Banacume woersc (1o criemsaaniosy aikasy) 108, Spare parts [available on special order)

Sftovy transformitor 1AN 667 56
Kibliky k 1 lov sond# 1AF 8716972
Kabllk k datové sondé 1AF 871 85
Zachytivacl svorka 1AF 859 81

Horni vylisek datové sondy 1AB 427 22

Spodni vylisek datové sondy 1AF 262 27

Hornf yylisek hradlovacl sondy TADB 427 24

3z

Cerenoit Tpancdopyatop 1AN 667 5h
Kafcan 438 KI0MCROTO tyin 1AF 871 69-72
Kafiean aan imyma npuesa ganmmax 1AF 87185
Bumwiim 1AF 859 61
Bepxuas wacts ulyin Qs 1AB'427 22
Hupan aacTs wopryea mymn
AnHELY
Bepxuan uacth wopuycn
RAOUETOTO Ly i

1AF 262 27

1AB 427 24

Mains transformer 1AN 687 56
Cables for the gating probe 1AF 871 6372
Cable for the data probe 1AF 871 85
Test clip TAF #59 G1
Tap moulding of the data probe 1AB 427 22

Bottom moulding of the data probe 1AF 262 27

Top moulding of the gating probe  TAB 427 24



Spodni vylisek hradlovacl sondy 1AB 427 25

10.7. Opravabskd sluzba

Pristro] je podroben phisné kontrole kvality sou-
&4sti a nastaveni ohvodd. Vevojovemu a virobnimu
procesu je vEnovina velka péce a v Fadé pFipada
j& pouzi specidlnich ickyeh procesi,
které majl zajistit udrzeni viastnosti pristroje a
dosazeni odpovidajici pFesnosti. PPesto véak béhem
provozu vilvem stacnoti Soutdsti, pisobenim kii-
matickfeh podminek a event, | jingeh viivl se
miize vyskytnout zavada, Klerd porudi funkel pii-
stroje.

V duchu dobeé tradice md k. p. TESLA Broo zajem
na tom, aby jeho makel piistroje slouffly s maxi-
mélni presnosti zikaznikim. Nemite-ll proto pro
opravy vhodne kontroini zafizeni nebo dostatek
zkusenosti, doporutujsme Vam obrétit se na vy-
robni podnik, ktery Vam pistroj opravi.

PRistro] zadlete na adresu:
TESLA Brno, k. p.,
Purkyfiova 89,
61245 Broo

Adresa servisu méFicich pPistrojt [pro osobni

styk)

TESLA Brno, K. p.,
servis méfioich pistroji,
Mercova 8a, 612 45 Broo
Tel. 55814

11, FOKYNY PRO DOPRAVU A SKLADOVANI

11.1. Daprava

Konstrukce obalu jo Fedens s ohledem na sofZenf
nepfiznlvych vlivh béhem dopravy. Pristroje viak
musi byl chranény protl pfimému viiva poéasi a

Himtnna saci Kopnyea
KTOMEHCTO ULy

1AB 427

10.7. Pemonrias caymin

Hpubop nonnepken

porosMy KOHTPOAO KAMCCTHL
ACTAACR B PeryAmpon ses. poneeey paapabor-
KM M IPOIIBOACTHA YACAACToR GUALUIDe BUIMAHIC
3OBO MMOTHN CAYTARY NMMEHAITCN COPIULLILHLE
TEXHOTOTHHEIKHE [POIECCH, KOTApMC A0#HN ofec-
NEUATE COXFAHCHME NApaMerTpos. NPHGOPI 1 aXTH-
sccatite Tpefyemoit Tounoeri. Heesorpaan 8o w npo-
Heece AKILIYATAIIE i CTAPEHHA JeTaati nog noa-
ACHCTARENM KAMMATHUMCUKHN YEAORUMI M MOL NOACR-
CTBIEM  APYINE  VEAORHE MOMUT NOABNTHCH HCHC-
MPABHOUTE, KITOPAH HAPYUMET TPABMALHYI padory
npubopa.

B coormeTcTRIN ¢ XOPOMIEN TPAMLLLGH npeaAnpRaTie
wounepin #Tecane Bpro FITCPECOBIND B TOM,
STGAR Cro HE3MEpRTeIbHBIE TPHOIPE CAYRILL 10-
TpeButesam ¢ Makcumaannoi Tounocto, [lostomy
ecat y Bac HeT noaxoarmed KoHTPOILHOI anmapa-
TYyphl A8 BPOBLICHMH PCMOHTA 1AM J0CTATOMHOID
ONBITA, TO | yerca CH HL

TOTORMTEL, KOTOPHI oTpeMonTipyér Baur npubop.

Bosee noapoliuse mupopsaimi NpenoCRIBIeT:
ETO KOBO,
Npara 7 yge

11, ¥KA3ZAHHA 11O TPAHCUOPTHPOBKE
M XPAHEHHUIO

11.1. Tpanemapruponsa

KouTpysiHa Tapht S6I0IHEH € UCETRR ¥R
Hun pelanrong waanuil 8 ap TRAHE-
nopritpopxi. Outars, upnboput nomsHk GuTe -

Bottom moulding
of the gating probe 1AB 427 25

10.7. Repair service

‘Tiie BM 578 signature analyzer has been submitted
by the makers o steingent tests for ch
quality of the components and cliealt ad
CGreat attention has been devoted in the develop:
ment and production processes, and [n many cases
special technology hus been applied in erder 1o
ensure constancy of the propertles of the instru-
ment and to achieve the corresponding high ac-
curacy. However, due lo natural ageing of coi
ponents, the influence of inclement climatie ¢
ditlons and also other possible adverse influences,
after lengthy operation, a defect may occur which
could impair the correct functionlng of the in-
strument.
In order to uphold their good tradition, TESLA
BRNO, Nat, Corp,, are greatly Interested In ensur-
ing that thelr measuring Instruments serve the
users with maximum accuracy. Therefors, custo
mers who have not sufficient experience in dealing
with sephisticated electronic circuits and or suit
able instrumentation, are requested to entrust re-
pairs to the Service Organlzation of the makers,
detalls ahout whizh will be supplied willinzly by:

KOVO. Forelgn Trade Corporation,

2 Jankoveova,
170 88 Praha 7,

Crecheslovakia

11, INSTRUCTIONS FOR TRANSPORT AND
STORAGE
11.1. Transport

The packing for the BM 578 signature analyzer
has been designed so as to reduce as Tar as pos-
sible adverse Influences which could be encoun-
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plisobeni teplot v rozsahu vyS8im neZ —25°C a%
453 °C. Krdtkodobé zvyden! vilikostl nemd na pFi-
straj vll\'

11.2. Skiadovini

Pristroj Ize skladovat v nezabaleném stavu v pro-
stbed! s teplotou pd +5°C do +40°C pfl maximdlni
vihikosti 80%.

PPl diouhodobém skladovinl lze pFistro| v tovar-
nfin obalu skladovat v rozmezi teplot —25°C a2
-+55°C prt relativnl vihkostl do 95%.

vV pbou pFipadech jé nutné pistroje chrdnit proti
povitenostnim viiviim uloZenim ve vhodnyeh pros-
tordch prostych prachu a veparil z cliemlkdll

Na pristroje nesmi bt ukldddn zédng daldl mate-
rial

12, ODAJE O ZARUCE

Na spriavnou funkel piistroje poskyluje K. p. TESLA
Broo zdruku v délce stanoveng hospoddlskym zd-
konikem ©. 100/1984 Sb, ve ynénf € 37/1971 Sh
[§& 198, 135). Podrobudjsi adaje o délce zdrulni
doby jsou uvedeny v zarutnim listb.

13, PRIZNAKDVA ANALYZA

13.1. Cislicava tex
Sau vyvoj fcovgeh systami jde emérom
ke shérnlcovim strukturdm, sestavenym z LS oli
vadil [napF. mikrocesord, ROM, RAM. komplexnich
Interfejsovieh jodnotek].

iika dnes

34

IHINCHE OT IPAMOTO HO3ACHCTEMA [OFOLM, 8 TAK-
WE OT BOSHERCTRIOT TEMICPATYPhi, BRXoxsmeld 34
npegeast —25 °C n 55 °C. Kparkospesennoe mo-

1 HE O BANAHAR HA OPH-

Gop.

11.2. Xpanenwe

Hpniop MomHO XPAHHTE B HEYIAROBIMHOM BHAC
® cpene npn temneparype or +5°C e 440°C
NpH MakeHMaaLHol BaakEOcTH Boanyxa 80%.

TMpyr anureassos ¥panesinn Momao npuiop B aa-
BOACKDIT Tape XPAHNTE Npy Temnepatype or — 25 °C
Ao +55°%C u DpR OTHOCHTEALHDI BALKHOCTI BO3-
ayxi a9

Ozuako, # ofoHX CAywanx HedGxomumo npubopn
AAUIHITATE OT HIFACHCTRNA 0 MyTeM XPaHCHi
B IGINOLATINY HOMCIIEHHAX B3 mut i RipMusec-
KX HCURPeHii.

Hn npuiops He caeayer kapcTe HIEKLKo apyroit
MATEPHAT,

12, YCHOBUA PAPAHTHM

Npeanpusoue TECTA Bpro rapasritpyer npasitib-
Hylo padoTy CHOMY USACANMM B TONCUME TAPRMTHII-
HOLO CpOKA AR dnRasdKol crpan-utenon CIB
M paspnx, yetasoracHsoro OGumaan yoropHaAME
COB 1938 . (§5:28--30)

Boace moapofunie Xadine O 1po;
AHTHITHOTO CPOKA YKAIAHK 4

T,

IHEITETLHOCTI

13. CHIHATYPHBII AHAJIH3

13.1. Conpesenmnna unbponzr Texamss
ConpeMerioe pasaimite tnbponky CHCTEN  Himph-
BACHD MG UOIHHWC CTPYRTYPL, OGpasonamiue  ua
cxest BHC (sanpusiep, ssponposeccopos, 113Y,
O3Y, koxitaescnbx uurepdeiicnux Gaokon).

tered during transport. However, the instrument
must be protected from the direct Influence of
Inclement weather and of temperatures exceeding
the range of —25'C to +55°C. Transitory increase
of the relative humldity has no detrimeéntal effect
on the packed Instrument.

11.2. Storage

When unpacked, the BM578 signature analyzer
can be stored at lemperatures within the range
of 4+57°C to +40°C at a maximum relative humidity
of 80%.

When packed In s original packing, the BM 578
signature analyzer can he stored for any length
of time at temperatures within the range of —25°C
to +55°C at a relative humidity of up to 95%.

In either case, the instrument must be protected
from adverse atmospheric Influences by keeping
it in a sultable room which is free from dust and
chemlcal fumes.

No other material must he stacked on the stored
Instrument,

12 GUARANTEE

With outside € kia, the gua-
rentee conditions are agreed upon individually in
EVELY Cas8.

The guarantee does not cover defects caused by
incorrect application of the Instrument.

Datalls about the guarantee terms are glven in the
Guarantee Certificata.

13. SIGNATURE ANALYSIS

13.1. The present state of (he digital technique

present development of digital systems. alms
tawards bus structures sssembled from LSI ele-
cults [such as microprocessors, ROM and RAM
stores, complex Interface devices],




Velkd dst hardwarové logiky, dfive pouzivané
ke komplexnimu zpracovani signdlit a dat, pFe-
chdzi pti Fizenf komunikace a algoritmickych veta-
hii mezl sbérnicoviml jednotkaml do softwarové
manipulace s daty. Jestlize fsou logické signaly
nahrazeny tokem dat v napf. mikroprocesorovém
Systému, nejsou funkeénf operaéni charakteristiky
systému nezbytné splaty s danou hardwarovou
strukturou a e daleko obtizngjsi je charakterizo-
vat a definovat. Dalsf komplikace spodiva v tom,
Ze mnohé |ednotky napojené na sbérnici, jsou
ohousmérné [tf. maji na téZe svorce vstup i v§stup).

Na rozdil od kombinaini logiky i ten nejjedno-
duséi mikroprocesorovy systém odoldvd snaham
o lokalizovdni zivady, | kdy? Jsou podpofeny po-
drobnou dokumentact rozsihlym uZitim technl-
ky lzolace obvodd. Proto Je versing oprav mikro-
procesorovich &dstl piistro]il Felena vim&nou celé
desky, a proto se laké mnoho servisnich technikl
boji mikroprocesors. 1 kdyz jsou zkuSeni opravafi
vyzbrojenl logickyml analyzatory a dalsi specidln{
pEistrojovou technikou, vyZaduje nalezeni vadnych
soutdstek v mlkroprocesorovém nebo shérnicovém
phistrojl detallni znalost obvodf a miize zabrat
velmi mnoho Casu. Hlavni problém je v tom, Ze
dosavadni testovaci pristroje poskytovaly bud p#i
15 mnoho nebo prilis malo Informace, Pro efek-
livnl nalezeni vadné souddstky v dilenské praxl je

In@jsi komprese datovieh Fetézel
exlslu]mh.l: v systému bizicim normdlni operadni
rychlosti do kompaktniho, snadno Interpretovatel-
ného a charakteristického v§razu. Tento v§raz ne-

Bonbliai 4acth JOTHKIN TOXHHMECKOTO OCHAILCHIA,
PRRECe HCTIOIBAYCMIN L4 KOMOIekcH obpaGorsn
CHIHANOW 3 AAMUBIS, UCPEXOAMT [PH YHPABACHHI
CBASLIO M QATOPHTMHAMCCKIME COOTHOLWICHINME MC#K-
Ay GAOKAMH, NOAKTOUCHHMMH K UBIHE, K Muiny-
L AAMHEX B CODTACTOTAMM ¢ MATCMATHMCCKIM
ofecnedennes. Ecan aormueckie curuais anMeHe-
HEl NOTOROM AGHHKN, HANPHMED, B MUKPONpoONes-
COPHOIT CHETEME, TO HeT OOHOIHMAMHOIN CHAIN PyHK-
UHOIIEHRX  ONEPALIMOHELIX  XADARTCPHETHR CHCTE-
MBI ¢ JEINHOI CTPYRTY POl TeXHIUCCKOTO OGeCTed st
H OOHAWHTeARHG TPYAHCT XNPAKICPHAONATE # ONpe-
acaarh are Xapaxrepucruriu. Creaywmee satpya-
HEHUE JAKBOLICTCR 1 T0M, MTo Muorke Gaosu,
KA e K LIRHE, | 8 obonx
HHNE (T, € OHR HMEOT BXON M BRXOD H
HOTOM Ke HMHIAC),
B oramune or womGmwauunonnoit gorskn noeamad
COPHAA  CHLTEMA  COMPOTHR/IN-
ONPENCANTE  MECTOHAXOWALHUE
HEHCTPABHOCTI JAWKE, CCAM ST CTPEMJICHIA COBpo-
cH r nokyMenTaimei W ofunp-
HBIM HENOABIORAHUEN TeXiinki waoinuin cxes. [To-
T0My GOUIBIMHCTHO HHIOR PEMOHTI MUEPONpOLEC-

noa-

DAHOM

By gontrolling the communication and algorithmic
interaction between bus units, a large proportion
of the hardware logic cmployed hitherto for carry-
ing out complex signal and data processing, now
yields to software data manipulation. When logic
signals are substituted by streams of dafa bits,
e. g in a microprocessor system, then the functlo-
nal operational characteristics of the system are
not essentially connected to the given hardware
structure and thus are considerably more difficult
aracterize and defing. A further complication
lies In the fact that many units connected 12 the
bus are bidirectional (1. e. they have an input as
well as an output on the same lepminal).

As different from combination logic clreuits, even
the stmplest microprocessor system resists efforts
to locate defects, unless they are based on de-
tatled documentation and supported by extensive
application of the eircult isolation technigue. Con-
sequently, the repalr ol microprocessor parts of
Instruments s carried out In the majority of cuses
by hangl the whole affected printed eircuit

COPHRIX  4acTOH  OpnGopon ok nyTes
BAMEHN BOCH  [ANTH, BEACACTBME HCTO MHOTHE P
BOTHUKH TEXHHUECKOIO OGCAYAUTAHIN BOATCA MUK~
ponpoucccopon. [luke, comt onmrase paSoTHIKI
N PEMONTY HMEIOT A01INECKIE AHIIHINTOPN 1t APY-
e CHeiHn s npnfophl, TO HAXOKIERNE HEroa-
HEIX ZCTILTE B OMURpOnponeccopioM npiope wan
NERGope ¢ MHMHO-CTPYRTYPOit HyKAACTCR B poapob-
HOM QHAHMI CXEM it MOMCT BAHATL OUEHL MHOTO
spesenyt, OcHopHan npoficMa dKINMACTCA B ToM,
HTO CYWCCTBYIOIHE 0 CHE 0P HCOMTATCABHREIE
NPHlicps AUOT CAMMIKOM MHOTO JLUE CAHWIKOM Mi1o
uHdopMtni. JIAR apPeKTHIHOrD HOXOKICHHA He-
TOAHON APTAMH B YCAORMAX Hexa HanGogee moaxo-
JANUMM ABANCTCL CRATHC LBHHNX LOACH IaHHBIX,

pa
cxupm“m B

KOMIAKTHYIO
Myw w xapakrepayw gopuy, Taxan
dopma mMomer AaBaTE MHGOPMAMIO TOALKO O TOM,

HCTRD  HOHIMD

hoard, and this is also the reason for the wariness
of service technicions of dealing with mlcropro-
cessors. Even when an experlenced service techni-
cian has at his disposal logle analyzers and spe-
clalized instrumentation, the prerequisite for find-
ing & defective component In @ microprocassor or
bus-structured Instrument Is a thorough know-
ledge ©f all the circuits; and the work can take
a very long time. The main difficulty Is that the
test instruments avallable hitherto yield eliher
too much or too little information. For aff
wouble-shooting, | e. the speedy f(inding of a
defective component o repalr workshop practice,
It Is best to compress the long data strings
existing in the system running at 1is usual operat-
ing speed, Into 8 compact easily Interpretable and
characteristic term which does not need to indi-
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musi fikat nic jiného, nez 2o phsluing zkoumany
uzel pracuje nebo nepracuje sprévig,

12.2. Zaklad priznokové analjzy

Zakladniml slozknmi pPiznnkové anslgzy [PA) Jsou
LJRomprese dat” a .vlastnim obvodem generovany
stimul®,

Komprese dat e dossZeno takto: Data ze sledova-
ného uzlu vstupufi do pifznakoveého analyzitoru
synchronni s hodinovym signilem testovaného pli-
strofe bEhem celého START —-STOP litervalu, Eize-
neho rovnéz testovanym pristrojem. V pliznakovém
analyzitoru je Sestndctibitovy posuvny registr, do
klerého data vstupuji bud pfimo, nebo invertovand,
a to podle pFedchoziho datového obsahu registru,
Celkem je moZngch 2% t], 65538 stavil, kterym!
mize posuvny registe béhem meébiciho (ntervalu
projit. Tyto stavy [sou pak dekédovany a vobra-
zeny na EtyFech lnich

a stavaji o ,pHenakem". Tenlo phznak Je cha-
rakleristicky vyraz, reprezentujici ¢asové zavislou
logtckou aktivitu pFisluéného uzlu (méFiciho bodu)
bEhem daného mitficiho ntervalu, Jakdkally zména
v chiovani tahoto uzlu [napE. posune-]l se hrana
o je hodinovy cyklus dopfedu nebo dozadu)
se projevi zminou phiznaku, cof znamend chybu
ve funkel testovaného obvodu, Vyhodou pouzitého
algoritmu komprese fe to, I mefici intervaly
presahujict 2" hodinovieh cyklh divaji stile plat-
né, opakovatelné priznoky

Signi
#nak, si

ktory vyhudi uzel tak, Ze produkuje pfi
p nazyvd ostlmul®. U PA je zdrojem stimulu

vang gtistro). Tim je dédno, Ze je mozné
testovat pil piné funkénl rychlostl, a to | tak, ze
vybrané obvodové celky budou tostovany nezdvisle

HTO MECEAYeMMil yacen pafarmaeT npasaanen uan
He pABITACT TPABHTBHO

13.2. Ocwomst curnatyprore axazssa
asian (CA)
YA, TERCPIPY-

OcHommMI 9ACTAMIE CHIHATYPHORO ©
ARJATCA SCHATHE AGHHLXE 1 ATl
CMLIL COBCTREHHON CXCMOIL 1.
CoraTine ZaUHMX OCYIRECTRANCTCA CACTYIONIS O6piL-
30M: AAHHBC M3 MCCICAYCMOTO Y3A% NOCTYIamT
B HHIHIATOP CATHATYPH CHHXPORAD © TAKTORKM
CHTHAIOM HCHRTHBACMOTD TPHGOPA B TCHCHUC BICTO
. CTAPT — CTOII, ynpanagemora taxme
DMOIEK HCMMTHBAEMOTO npiGopa, B annananto-
PE CHOHATY PLI HMECTSH MECTHAAATHOHTORMA CBM-
raonpsll pereeTp, B KOTOPWIT ANHHME OOCTYNAKT
CAUTREHHO  WAH B HHBCPTHPIBAHHOM  RuAe
BHCHMOCTH OT HPCAMSTISYIONED CONCPRANIR
perncTpn. B obmeit caosaocti wmeeron 21 sosmonk-
HEX cocTommmi, T. ¢ 65533 cocTommui, KoTopue
MOIKET JQHATL PULACTP § TCACHHE H3MEPMTCILHONO
HHTepsuAa, ITH COCTONRMA 30TEM IACKOAAPYIOTCH
HIOOPAKANOTCA € NOMOLLEI MCTHPEX IECTHALILATE -
PHUHMN LHPPORKIX HEMKATOPO | CTAHORATCH CHI-
HATYPOit. DTa CHTHATY DA ABAACTCR XAPOKTCPHON Be-
JARYMHON, ROTOpAN DPEACTRRARCT COBOR JABMCAILYK
OT BPCMCHH NUIHCCKYI0 AKTUBHOSTE CODTHETCTRYIO
mero yann (A3MepHTCALHON TOMKHE ) B TedcHHe AaH-
HOTO H2MepHTeanioro inrepaaia. Kagoe-ai160 nase-
HUHIC B HORCACHIM 410D vaan (Hanprmep, cMeme-
e PONTI HA OAHH  REPHONL TOKTOBOTO CHTHALI
BOCPEL HAN HA3) HPOARIACTCN B HIMEHCHHN U~
HATYPL, 4TO OSHAMICT OmOKY o palore MIfmTH-
Baemoii  oxemu.  [lpeasynrectaoy  nenomiayemors
AATOPHTMA  CRATIA  ABARCTCA TO  0BITOATEALSTRD,
HTO HAMCPETEABHBE HHTRPRAAK, npeRocxonaie 2

TARTON, 40T CHPARCLIINE 10 BOCTPOHBIATN WG
CHIHATY Phi.

Cursaa, koropui noalyknieT yaes Takny ofipadoM,
qTO. YA BMPADATMBACT CHIHATYPY, WASMBAETOR
crisyaom, B caynac A neTosuisxom Tty snan-
CTER CAM  HCITHIBAC! upufap. B peayaprate

HTOT0 OGCOHEUHBACT O BOFMORHOCTH WPOBLACHIA M-
matauuA ma noanail pafouii CKOPOCTI, npdest

caté more than whether the tested cireuit node

operates.correctly or not.

13.2. The basis of signature analysis

The basic components of signature analysis (SA]
are “data compression” and .circuit-generated sti-
miulus®.

Data compression is produced as follows: The data
fram the tested node enter the signature analyzer
synchironously with lie clock signal of the Instru-
ment under 1est during the whole START—STOP
Interval which Is also controlled by means of the
instrument under test. The signature analyzer
houses a 16-bit shift register, Into which the data
entar elther directly or after Inversion, depending
on the previous data content of the register. Al-
tagether 2'° 1. e 85,536, states are possible, to
which the shift register can become set during
one measurement interval. Then, these stotes are
decoded and displayed by four hexadecimal 7-seg-
ment Indicators and become a “signature”. This
signature Is the characteristic term which repre-
sents the time-dependent logic activity of the partl
culer node {measuring point] during the specified
measurement interval. Any change in the beha-
viour of this circult node ju. g when an edge
is shifted forwards or retarded hy one clock cycle]
Is exhibited by a change In the displayed signa-
ture, Indicating ma ttoning of the tested cir
it. An advant the ploy compression
algorithm is Lhat even measurement intervals ex-
ceeding 2'% clock cycles produce always valid,
repeatable signatures,

A signal, which induces. a node to produc
signature, Is the “stimulus®, In signature
[SA], the Instrument dnder t Itself ac 5 2
saurce of stimull, Thus, whilst malntaing full
dynamle operational speed, tests are feasible on
selected parts of the circuitry independently of

nalysis




no jingch. RovnéZ synchronizace o métici interval
pro priznakovy analyzdtor musi byt odvozeny od
testovandho piistroje. V mikroprocesorovém systé
mu neni stimul nie Jiného nez program [obvykle
v EPROM|, ktery vyzkousi [vybudi] postupné vie-
chuy st systému. Vezmeme-11 v avaliu obrovské
moznesti mikroprocesoru pri manipulact s daty,
nebude vytvoreni vhodngeh posloupnosti stimuld
pro vybuzeni vsoch jednotek prills ebtizne.

0 ¢im slozitef3i a vetsl bude testovany sys-
témi, Um vEsl bude zisk vytéZeny z pouZiti PA.

Uzly je tPeba vybudit tak, aby prostd ménlly svi)
stay. Nem#ni-ll uzel sv(] stav, poskytuje velmi
amezenou . diagnostickou informacl — neni zcela
vyzkousen, To plati jak pro Lody na deskich PS,
tak pro body uvnit? 10. Naopak. méni-li uzel aktiv-
né své stavy patfienym zphOsobem ve spravngch
okamzicich, poskyiuje mnohein vice platné infor-
mace, Ve skutetnostl pFlIs nezdleX na tom ,co”
wxel vybudi k poskytovini dingnostické informace,

Uplnd pravdivostni tabulke je sice obecné vice
vyterpivajici @ mi2e nalézt vice chyb — oviem
zn cenu podstatné rozsahlejich prostiedki a Ca-
savfch ztrat.

To vie vede k nivrhu ,volného héhu“. Volnobiéh
pro acéely FA snamend:

Uvedeni obvedu do béhu v opakujici se smydce
s minimdlnfm poltem souiasti K tomu potPebnyeh,
ale s maximaininm poftem aktivoé vybuzengeh nzli.

U mikroprocesordl, Kontrolérii, ASM &j. Ize volno-
héh elegantngd vyivorit thn, Ze rozpojime datovou

BRODAHIME TACTI CXCMB] BOOMTHBANTOA HeZNMICH-

Mo oF apyrnx. Tamee CHHXPOHMIIIRA 1 HIMEpM-

TeABHKLT HHTEPRAA JLIA CHTHATYPHOTO SHIINIATO)

AOAWHI GLITH BLPAGOTAHEL M OCHORTHIM HCILITAL

Buesoro npubops. B muxpoupoucceopuoi cucreme

CTHMYAOM REAACTER e UPOTpAMMA, 0 uTo-unbyi

apyroe (ofwano T13Y ), uro nposcprer  ( poafiysk-

A30T) BOCTENCHID Boe

HATH BI BHHM,

Panpalcecop

COSARHUC  NDIXOIA!

MYSOH L osliyiknednn Gyner

CHMBIKOM SarpyaunTeabias. Cnpaseasnsy npan-

19, HTO HEM CAVKHEC 1 GOAIIC HCTHTNRACMAR CHE-

Fest, Tem Boanute aPHeRT, MLTERAOMIR W3 HEHIAL-

aouamin CA,

Yaau eacayer soafysiats TAREM 00pAsoM, wTofin

ORI TIPOCTO MCHAAM CBUE COCTORMIE. o yaen ue

MEHACT CHOU COCTORHME, TO OH JACT O8CHEL OTPANH-

HCHIYI0 THATHOCTHHECKYI0 HPOPMALING I HE ABIH-

10 NOAHOCTEN TPONCPCHHKM. D10 OTHOCHTEN KaK

K TOMKAM HI OAQTAX NEUATHOTD MOHTARA, TaK M

K TOUKAM BHYTPH RETETpuaniny sikpocses. C apy-

Tofi CTOPOHIL, M yACA MUHNCT AKTHUHD CBOJ CO-

CTOAHHNA HAZAUELNHM nﬁpnaun. O TARMKE B HUAA

WANUE MOMEHTH BPEMOHIL, TO OH A0CT SHAMMTETh-

Hoe GoAbUIEe KOAMMCCTBO HyAKuOi HHGopMa.

B JciicTBRTEALNOCTI, HEBAWHD, KUK y3ead BO3DYMK-

DETCR AAR TMOAYUEHHA AMATHOCTIICCKON  udopMa-

ant. Toanan mbanus cocrosnuit Asaseren ¢ of-

et TouKi apeHie Goaee HCTCPIIBAKINGE 11 MORCT

HANTH BOALWCE KOMMMCCTHO Owi(OK, oIHAKO 31O

OKYWACTTH  UEHOH  CYMIECTHCHHO  BOaCe  CAomILY

CPENCTH M OTEpE BpeMeny.

D0 B NPUBOIAKT K UPOCKTY »coo(oHOrO xom,

Crofoannit xon axs neacit CA ossnuner:

— TYCK €XCMBl B XOA B SI0ATOPAMILY nerae
€ MTHIMAIEHEN  KOTHHECTION 10 wealixo-
AUMBIX AR OTSTO, HO € MAKCHMAILHBIM KO-
HECTROM AKTHBHO BOIDYKANCMMX Y3108

B cayuac MUKpOupoieccopon, KonTpoasunkos. ASM

# T L MOKHO CBOGOAHME XOR O4eHb YAOGHO voa-

aTh TAK, MTO pasMEKACTCH WitHa aaunmx {

g

athiers: Alse, the synchronization and \he measure-
menl tntervals must be derived for the signature
analyzer from the tested mstrument, In a micrs:
processor |sF) system, the stimulus Is only the
program [usually EPROM|, whi tosts | drives)
successivaly all the romalniog parts ol the system.
Due to the enormous capabilities of o micrepro-
cussor 1o manipulate date; the produstion of a
sultable sequence of stimull for “exel ig"” all thi
nodes sus sivitly, does not seem to presenl ex-
cessive diflfculties

It stands that the mors mplex the system,
the greater is the benefit derived from the appli-
cation of SA,

The nodes must be ercisnd” In such 8 manner
thit they change thelr states constantly. 1f & node
daes not do this, it offers only very [lnfted Infor-
matlon for diagnosis; I 5 not lested [ully, This
applies not only to nodes on a printed circuit
board [PCB], but also to such which are inside
an Integrated clreudt. 1 the node changes: 115 state
actively In a proper way and at the correct time,
then It offers much more valid Information. Tn
actual practice, it does not matte® much “what™
evoked the node to provide diagnostic Informatfon.
However, o complete “Truth Table® s generally
mare exhaustive and will uncever a larger number
of failures — of course at the cast of considerably
more extensive Instrunentation and loss of time
All this leads o the concept of “ires running®

The meaning of free run

SA is a3 follow

1. Inducing the cléeuit to run ina repetitive loop,
with

2 a minlmum number of eamponents required for
the purposs; but

3 with o meximum mumber of nodes exercising.

For microprocessors (pPs), controllers, ASMs, elc.,

Iree running can be induced readily by opening

ng for the purposa af
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[nebo instrukéni] sbérnlel & vautime |I takovou
Instrukel neho Fizeni, kterd zphsobl plynuly cyklic-
ky béh celym adresovym nebo Fidicim polem. Ob-
vody, které to za]iituji, nazveme Jddro". Byva to
obvykle zaklad € srdce celého systdmu. Nepracu-
je-1i, nefunguje cely systém.

Sledovinim pfiznakd ve volnob&hu lze overit jéad-
ro, vetsinu kombinaéni logtky na adresovych a Fi-
dicich linkach [hlavi# dekodéry a obsah paméti
ROM| a funkci datové shérnice. Ve vEtiing pripedd
viak volnobh sam o sobé nem(Ze dostateing vy-
zkouset viechny obvedy a uzly. Napf. RAM, vétsina
sekventnich a LSI obvodi a mikroprocesory ne-
jsou dobfe testovatelng ve volnobihu.

Pro vyzkouseni této tFidy obvodovgch prvkld mus(
byt generavény testovaci stimuly, kieré obsahuji
talik mnohonasobonych budicich podnéti, kolik jen
ju jestd anosné. Cesto byvaji tyto stimuly obsuZeny
v programu samokontroly |ake podprogramy. Zi-
kladnim pFedpokladem a soufasng vyhodou PA je
to, Ze stimuly [Sou generovdny lestovanym obvo-
dem samgm, V ptipadé mikroprocesoru to |z jedno-
duse provést zapsanim programu PA stimuld do
Gdsti ROM. Tento program Je typleky mnohem krat-
81, ne? viastni operaéni program pHroje [typlcky
5%) & snadnéjl sestavitelny. Jiné typy systémi,
meénd schopné generoval stimul, si mohou vyzadat
vySal Groven testovaciho frmwira. A konetnd pro
mnohé oheené logické systémy nebude PA vhodnd,
vzhledem k velkému rozsaho pfidavného hardwary,
nutného k vytvofeni vhodongych stimull a k Fizeni
datovych zpetnovazebnich smydek.

MHUTPYRUNI) 56 B HEE BROXHTCR TAKAR HHCTDYKISA
MO YOPABMAIOUIIT CHIHAL, KOTOpME CHOCOGCTAYIT
HENPEPLEHDMY  UMKIHUCCKOMY BXOIY RCCT0 agple-
HOTO MW YHpIRSAOMEro 1o, Bee ¢xemu, xoto-
Phie O6CCIEMUBADT Takyio paboTy, HAIKBLOTCH "1~
pors. Hupo npeacrapaser coficit ofuaHo. orHoBHYI
HacTs seeit cicreMnl. Ecan oHo He paforder, To B0
cHeTeMa He paboraer,

Iyresm HeeaenopaHHA CHrHATYpR B peanMe cpobon-
HOTO XOMl MOMHOG MPOBEPHTH AAPO; (OSLUIYI0 MaCTh
KOMGUHALOUHON JOTHKN 13 AAPECHRIX M YTPABIA-
winx aax (rianms oBpasos, ACKOAHPYOLINHE
YETPOICTRA 18 CONCPAAHUE INTOMHHAIONTHX YCTPoil-
cra IT3Y) a patory unmm pammux, B Goasuntn-
cree caywaes ceofonusiit Xox cam no cefe He ABAR-
€TCH OCTATOMHBIM LA TIOAHOIR NPOBEPKIT BEEX CXCM
# yanos. Hanpitsep, O3Y, GoAslUHHCTRO NOCHEn0-
watejuHmy cxem 1 BUC-cxem, 1 muxponpaueccopht
HE DYEHE XOPOUID MCIMTHBAIOTCR B PEXRIME CROBOR-
HOIO XoAw. JLan [poBepks STOMO KMACCH CXCMHEIX
SUCMUHTOB ZOMAHLL TOHCPHPOBATHCR MCOMTATCIBHENE
CTHMY.TR, KOTOPE CORCIHRAT TAKOE KOAMIECTBI MHO-
TORPATHBIX BOAGYMAAOUIHN CHIHAZON, KAKOe ABIA-
cren npuesieai. UACTo AT CTHMYAN BRIOMCHE
B APOTPAMMY OATOKOHTPOAA  KATCCTC ODAMPO-
rpans, ( AKDI B O CHHO
npesymection CA RBARIOTCHA TO OGCTOATEALCTEO,
IO CTHMYJbl DCHCPHPYIOTCA CAMOR HCIBITHBACMOTR
exemoi. B eayuae mukpenpoucccopa 810 MOMHO
OHCHEL, JCTKD BRIIOIMHTL OYTEM BHOAA NPOTPaMMEL
criysgon CA B 9acTi 3ANOMHHANIETO YCTpoficTs
3Y. D nporpamMMma B3 IHAUMHTCALHO KOpoue
COBCTROMHG  onepatonHoit  nporpasyst  (ofssHo
5%) u Goxee mpocto coctammicren. [pyrwe Tunmm
CHETEM € MOHBWER CNocolHOCTLID  TeHEePHPOBAHHR
MOyt TpefoBaTh Goace BRCOKOTO YPORHH
MCTMTATEARHOIO (PHPHEHHOND MATEMATHICCROLO 0fec-
HEH. A HAKOHCH, JLTR HOFKY 00NN JOTHYCCKHN
© AHIACTCH NONXOIMILEM BBILY G0.Tb-
BHOFD TEXHHYMCCKOIO OCHA-
0 A8 COANMIEUA TIORXOARILILE
ARACHEA OOPATHIA NETEIL Aan-

HLCHIH, HeOOXoLN
CTHMYZOR 0 TR Y1
HEIX.

the data (or instruction] bus and enforcing such
an lostruction or control which causes a continu-
ous eyclic run through the whole address or con-
trol field. The circuitry which ensures this cycling
is called the “Kernel”; it s usually the basis or
heart of the whole system. IT 1t Is out of action,
then the whole system is Inoperative.

By followlng the signatures (o the free running
mode,. the kernel can bg verified, as well as the
majority of the combinatory logic on the address
or control lines |especially address decoders and
the content of ROM stores] and the operation of
the data bus. However, in the majority of cases,
free running alone cannot exercise all circults
and nodes sufficiently. For example, RAM stores
and most of the sequential and LS circuits, as
well as microprocessers, are not testable properly
only by free runuing.

In order to test this class of circuit components,
special test stimull must be generated which con-
taln &s many multiple evoking Incentives os arg
still bearable, These stimull are often contained
as sub-routines in the self-testing program. The
bastc condition for and also the advantage of SA
is that the stimull are generated by the tested
circultry itsell. In the case of a microprocessar,
this can be achieved easily by preparing a sepa-
rate program of SA stimull and entering It into
a part of the ROM store. This program is typlcally
much briefer than the operating program ol the
instrument [typically only 5%) and &lso easier to
complle, Other types of systems which are less
copable of generatlng stimull may require a lest
firmware of higher-tevel. Finally, for many random
logle systems, SA muy nol be practicable, due to
the extensive additional hardware which is need-
ed for creating sultable stimull and for controlling
the data feedback loops.




Nejvice apiikaci PA bude pravdépodobng ve shér-
nicovyeh systémech. Sbérnlcové struktury nabize|i
snatné operacni vghody, mohou ale znesnadnit
annlyzu zivad, Obvykly problém je, ktery 10 vysild
na sbérnici Spatnd data? Tato otdzka by nemuselu
byt tak obtizna, ale existu)l takové zdvady, které
Iokallzoviini chyby téméf znemozni. Postupy, Kleré
umozni s pomoci PA nalézt zdvadu na sbérnlel,
budou uvedeny dale.

I kdy2 je PA pFednostn& uréena jako servisni a vj-
rebni ndstro) k vyhledani zavad, mOze phinést cen-
né yysledky | pll ovetoviani protolypll a viorkd,
jakintle fsou zndmy sprdvné pPiznaky. MiiZe od-
halit | chyby v o pEilisna niékte-

Camoil Goawwodt ofaacto npusencuns CA wepo-
ATHO GyAYT cHCTeMb, senoasayionpte untns, (-
HEC CTRYKTYPH 14T IHAMHTETLHAC OHCPAitioHHLIe
NPCHMYIECTR, OAHAKO OHI MOPYT SATPYAHITE AHI-
an3 orkasen. Ofwdnan npofiaeMa: wakia M3 MHK-
PUCKEM TICPEMAET B HUIHY HCHPABHABHLE aimike 7
Bror moupoc cam 1o cef Be odenn TpyaHwil, onma-
KO CYICCTBYOT TAKNC HEHCHPABHOCTIE, KOTOpPbIE 104~
™ HERIOTAIOT MECTOHAX O
ouniOrn. Cricofine paborst, sotopme senoanaya CA,
AnoT Th Th ¢ Th HA
COOPHOT MIHHE, NPHIOARTCA HILKE.

Heesorpr sa 1o, wro CA, » nepayw ouepens, npei-
HASHAYCH B KAMECTBE M a4 Texmieckoro oficay-
ANBAMIA | TPOMIBOACTBA AN OTHCKHBAHHN HEHC-
MPABHOCTEH, OH MOWCT JATh UCHHBE PEIYALTATLE H

rgch uzli sledovdnim stability piiznakii pF zmé-
nfich hodinového kmitoCtu,

13.3, Vyvoj testovatelngch pFistrojd

Dobrd testovatelnost pEistroje neni vécl nahody.
Testovatelnost musi byt dobie navrzena. Okamzik,
kdy zafindme myslet na testovani a servis, nasia-
ne jiz v pofdtku vyvoje. Jestd pPedtim, neZ se
ustdll obvodové | programové Fedeni pPistroje.
Tehdy |estd mOZe byt proveden pinohodnotng nd-
vrh strategie oprav testil a vymezen prostor pro
jejl implementacl [napf. sdresovy prostor v ROM,
misto pro prepinate, mérici body a pridavny hard-
ware].

Testovatelnost pristroje mizZe byt zvysena disled-
nym délenim na funkini celky, NapF. rozdélime-li
obvody na nékolik vzajemnd minimalng zdvislych
moduld, pFifem# kazdy bude na viastni desce ploi-

TPIL POBEPKE T B 3t 00f Hpit yeaouuH,
HTO M3BCCTHR Npaiibiibic ¢Hruatyps. O Momer
OGHAPYIRHTE It OWHOKM B CHHXPOHHIAINH U Upe3-
MCPHEIE BATCPHCEN ONPEIEACHHKX YAJI0N B peay.ih-
TATE WCCACHOBAHMA YCTOHMMBOCTI CHEHATYPM OpH
HIMCHEHHIT TAKTORON MACTOTHL.

13.3. Paapaborka npufiopos, XomycKaoumx
OB
Bricoxan cnocofuocts npuBiopa ® scnuTasuas e
anmnercs cayuaiinoi. OHa momsna SuTe peayibra-
TOM NPORYMAHHOTO TpoekTa. MoMeiit, Koraa caeayer
ANAYMATECA HAO MCOWMTAHMCM 3 TEXHHYECKHM b
CAYHGIRAHHEM, HACTYIACT YiKe B HATIe paspnborin
€lle 10 TOMD, KOTAD YCTAHORICHO CXCUMHOC ¥ npo-
rpaMmuoe pewenite nputopa, Eme 8 ator MoMent
MOWHO OCYINCCTBHTE HOSHEI OPOCKT CTpaTerin pe-
MONTA M HCHMTARRI 1 SWMACAHTE TPOCTPIHCTED 1A
aneapenun atoro, (Hanpisep, anpecnoe nportpan-
crao # [13Y, mecro aam nepexaonatens, maMepu-
TeAbHME TOUKH 31 A0HOTHITCILI0C TEXHIYeCKoe 0fec-
nedeHne ).
CrocobrocTs npuiopa ¥ HCHLTAHMAM MOKCT OHTH
ero Ha BHBIC VAL
Hunpusep, ecan cxemy paabirs Ha MECKOABKO Mo-
Ayaeil, MUHMMAJILHO 3JABHCAULAX APYT OT ApYyra,
NpHYEM  KadcAbil MoAyas colpad Ha cobereenmoil

Prabably, SA will find most application possibil
Hes in bus-structured systems. These olfer con-
slderuble operational advantages, however. they
can render fault analysis difficult.

The usual problem is: Which Integrated clreuit
puts false duts on the bus, This question should
net be too difficult to answer, but thefe exist
certaln major defects which make the finding of
@ bus fault almost impossible. Procedures which
enable the discovering of a bus defect with the
aid of SA will be glven later.

Even though th signuture analyzer 15 primarily
a service and production trouble-shinoting device,
It can be of value also in the checking of proto-
types and proof samples, provided the correct
signatures ore known. [1 can reveal timing errors
and gxcessive settling times of some of the nodes
by following the stability of the signutures when
the clock rate of the svstem is changed.

13.3. Designing of festable instruments

Good testability of an instrument is not acciden-
tal: It must b designed-in. The time to think about
serviceabllity is already at the beginning of the
designing phase, before the hardware and soft-
ware designs are stabilized: then is the correct
tme to deckde upon a full-valued concept of servic-
Ing and repair strategy and to make provisions for
its Implementation (e g by allocating space In
the ROM store, providing room for switches, mea-
suring points and service hardware),

The testability of an Instrument can be enhanced
by systematle partitioning of lis functional units,
Fer example, splitting-up the clrcultry into several
mutually minimaily dependent modules, gach on
its own PCB, renders the instrument easler to
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nyeh spofll, ziskdme snadnéji pochoplielny a opra-
viteln§ pristroj nez v pripadé masivu navzajem
slozité propojenych obvodd ng jedné velké desce
P8, Mikroprocesorové systémy obeend umo2iujl
tikové déleni. Jedi viak na takovéto systémy upli-
Kovana PA, #tricejl velké desky PS muoho ze své
ipotné testovatelnostl a opdt vystoupi do popiedi
jejieh jiné vyhody [napf. nizkd vyrohni cena vel
kych sérii].

Zakladnf slozkou testovatelnesti Je  suniokontrola®.
Clvykle fe ve form@ zkousek & méfeni, provade-
ch phistrojem samym tak, aby se ovéfila funké-
nost votsing obvodf. Posloupnost samokontroly
mitze byt nastartovana automaticky po zapnutl phi
stroje nebo stisknutim prislusnd oznateného tlatit-
ki na panelu. Vysledek typické samokontroly je
indlkace typu [dobry — 3patng] uréena obsluze
piistraje. Sumokonlrola tedy mize poskytnout diag-
nostickou Informact uréité drovnd, je-ll vyzadana,

Hiaval viastnostl samokontroly jsou:
1. predem upozornl obsluhu ne mozng problémy

2. presvedii obsluhu, Ze phistroj, o jehoz spravné
funkei méla pochybnostl, je ve skutetnosti v po-
Fadku.

Tato druhd vidstnost uchriani rovndz uecknsené
sikozniky od zasiidni fungujicibo (ale znatng s
zitélio] phistroje k nepotfchng opravi.

Je-b phisteo] shleddn vadugm, musi byt hud opri-
ven neba vyPazen, Jeliko? vinding elektronick
vyrobKi neni dosud bezne K dispozi ni problém
Jnajit zivadu a lokallzovat ji*. Byl-li pristroj vy-
vijen s ohledom na dobrou testovatelnost, budo vét-
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NANTE MEeHITHOrD  MOHTA, 10 noayuaerea  Gosee
noHATHMI 1 Oosee pemasrecnocoGinit npuSop no
CPABHCHIIG € MOCCHRON NPOKTIOMCHHRIX MCHIY C0-
GOfl COADHMLY CXCM HA OAHON Kpynuoil naare ne-
HATHOTU  MOHTIHA. MIkponupoucccopime CHCTEMu
OBLIMHD AROT ROIMORHOCTL TAKOTD paaseaekus. O
HAKG, COMR AR TAKMK cHCTeM Hcnoapsomite CA,
TO KPYNHLC NJATH TCUATIOND MOHTAMAL He ABIH-
JOTH CTOAL HENPRTOMHMME QA WCONTAHME o CHo-
Wi NOHBANIOTCH HA TCPEOM IAHE UX OPCHMyTHes
(manpusep, Husxan  CCOCCTOUMOCTH  (OABIMMX e
PRI

OCHOBHOIL 4ACTHI0 HONTATE.
wkoutpoan, OOHEHO OH HacTCH R
oo it

LHOCTH ARTACTCH ABTO-
BHAC HCOLITAHIL

oEy s i

understand, 1o repaiv, than when [t Is a moss of
mutually Intérconnected Involved functional cir-
cuits on a common PCH. Micraprocessor systems
enable such partitioning in general. However, wlhien
SA Is designed Into even large PCBs, thess lose
much of their servicing disadvantages and their
advantages (v, g, lower productlon cests in mass
preduction] can becone substantial.

A basic component of serviceabllity is “sell-testing”
which, in the form of tests and measurements car-
ried out by the Instrument itself, verifies the

, caMus g
Tak, 4rolhl TPOBCPHTL [ it
et cxes, TToCACIOBATEALHACTL Omepaiitit  asra-
KOHTPOJA  MOKET Gurth iy ABTOMATHUECKH
noeAe BRAOYEHHR NpRGopa MaM  BYTCM  HAWATHH

COOTBETCTRYIOUICH  KHOT wa manean, Peayaurar
TUMHGHOIO ABTOKOHTPOAK — ITO MHAMKAIMA TiHn
FUCHpanHp  —  HeHenpasnwilc, KOTOpam npeiHa-

auauCHa TAH OfIyHitEMIErD nepeotasa. Caeao-
BATEALHO, UBTOKOHTPOAL MOKCT LABATH IHATHOCTH-
deckyn MHOPMAING. OIPENEICHHITO ¥ POBHA, ecan
o Tpelyerca.
Oenoutsie CHOICTAN IBTOROHTPOAR CACLY UL
1. aapamer ofpuuuact BEIEMAHUE OGLIYRIRIOILETO
NEPCOHAAD HA BIAMOKHBE Mpobaemit
2. yGewaaer of BAIGHIUMI TIEPCOHIA B TOM, 9T
npuiop, o paSotoriocofnoctic Kotopors Geian
COMHUHITH, HEARCTCA B ACHCTIRTENLIOCTI gonpau-
HuM,
Dro BTOpoe CAOICTBO JALWILACT TAKKFC MHOTHX He-
onmTHMY noTpefuteaci or otnpansea puboran-
uero (M0 OMeHL CAPANDTO) MPUGAPA I PEMOHT, Ko-
Tophil He TpeyeTen
Ecan npnop ewsracrc HidM, TO Oro cie-
ayer orpesontiposath wan cnncars. Beway toro,
aro GOABUINHCTES H3acail CKTPOHIER N3KA 00
HOCTLIO HEASITYNHD, TO mpofiacMd COZHTOR K Te-
OfXOTHMOCTH  ONPCACACHIA  HUMCHPABHOSTI i - o
MESTOHAXOMACHIH i npibop paspaGoTan © yue-

T of the circuits. The self-testing se-
quence can be (nitiated automatically after switch-
ing on the Instrument, or by depressing the appro-
priately marked push-bution on the frant panel.
The resull of a typieal sell-testing is the indication
goad — bad, which Is Intended for the operator.
Thus, self-testing can provide [ailure diagnosis
of o certain degroe, |I requested

The main advantages of self-testing ave as follows:

1. Draws the operator’s attention beforehesnd to
possible problems,

2. Reassures the operator that the Instfument
which s suspected of malfunctioning is actu-
ally quite in ordor.

Thiz second Teature can save also an Inexperienc
ed user fram sending a well-functioning [but faiily
eomplex) instrument for a repaic which Is un-
necessary.

If -an fnstrument has been {ound to be faulfy, it
must bg either repaired or discar As most
electronic products ave still not currently ovail-
able, the alm Is o ascertain the faull, to lcallze
i I remedy it Il the instrument has been de-
signed with gocd serviceahility in mind, then most




Sina zdvad velml eychle nalezena a opravena. To
je okamzik, kdy se nardz vyplatl vie, co bylo vie-
#eno do dobrého ndvrhu aplikoce PA o dokuments-
ce. Kdo viak vioZi do pFistroje schopnost PAT Nej-
Gosth]l se vyvojat stara o 1o, aby hardware byl
sluditelny se zasadami PA, @ servisnl InZengr pEi-
pravuje servisii acl. Oba pak spol

culi no vytvofenl programil testovacich sllmulﬂ
a ni celkové strategil vyhledavini chyb.

Jelikoz PA e nova mySlenka, zdlezi preni visiedky
na tom, jak clektivhe vyvojal vyuZije jeji principy
pil mivrhu nového pristroje. Zkusenosti, které phi-
tom ziskd, usnadni névrh dalsfho pFistroje a pro-
jevi se pochopitelnd | na vyasi Groval testovatel-
nosth,

13.4. Priznakovy analyzitor BM 578 2 hlediska
aplikétora PA

Signdly START a STOP vstupujici do BM 578 zaha-
Jujl @ ukonéufl métici interval [okno, hradlo). Sig-
nil CLOCK synchronfzuje vstupy START, STOP a
DATA a fidi opakovaci kmitofet jejich yvzorkovdnf
tak, 2e data na nich json snimdng a posouvana
k dalgimu zpracovini v kaZdém hodinovém cyklu.
Deje se tak vidy na hrané signilu CLOCK — Je
moZno volit pdbéZnou nebo sestupnou hiranu. Vstupy
START o STOP pracufi tok, e v klidovém stavu
coka BM 574 na hranu signdlu START [synchroni-
zovanou signdlem CLOCK], be: phledu na stav i
2niny signély STOP. Touto hranou zapoéng méfic
interval. Pok cekd BM 578 nn hranu signdlu STOP
[synchronizovanon signdlem CLOCK] bez ohledu
na stay €1 zmény signdlu START. Takto sejmuti

oM OGecneuen
BOARUIHHCTEO Hy
HO M YeTpanen ~ MOMCHI, KOLZD Cpaay e
ORYIETCR BeE, 410 OKIIO IIDKEHD B XDPoWuit npo-
ext npusedenn CA u n gokysentano, Oaxuko,
KIO BRAGARHICT B npelsp enotobuoctn K CA 7

xapowei

defeets can be located and repaleed speedily. This
Is the moment when cverything Invested in the

in ol A and documontation
will grove lucrative. However, who is responsihle
for designing SA capability Into a new preduct?
Usually the designer takes care to ensure that

KonerpykTop same soero saGoties o ToM, srobn the hardware Is compatible with SA pract and
TeRMIICTKGE OCHANIENE OlaD conmecTiMo ¢ npun-  the service englieer prepares the sery docu.
namas CAm no y oftay- tatl then, both participate In writing the
JMHANHE NOATOTSEANBACT TEXHIMMCCRYI IOKYseH-  Programs of lust stimull ond the overall trouble-
T, 3avey ofig FAT COi; paa-  -shooting strategy.

PAtLTRS TIPOTPAMM T TATE AL IS

ool CTPATErIGE OTWCKANIA HE

Buiray toro, aro CA — 210 M nepape As SA s a new ldea, the first results depend on
PEIYALTATI FARUCAT OT TOIO, swris-  how effectively n designer can utilize it In thy

HO PAApAGOTINE HONDAKIYET co UPHILIALN BpH co3-
aawmit Hosara npifopa. Onet, wotopuii o api
BTOM ODAYHBT, ofACTACT [POCKT CACAYIOMLTO npi-
Gopa, UT0 POARTHETEN M R BHAC BRICOKOID YPORHA
enpiofinocTi npuGopn K HCTMTIHAAM.

13:4. Csrnarypustit anavragrop BM 578 ¢ roukn
SpedsA TIPIMEnEIi

Curszan CTAPT u CTOIL, serynwomue u BM 578,
HAMIIEIOT 1L OKGHMHBAIT HEMOPHTEInHEHL niTep-
man (menrivan, wkmou), Cu TAKT cunxponnai-
pyer mxaaw CTAPT, CTOH o AAHHBIE u yipa-
WHHET HACTOTO NORTOPEHit % CcTPOGHPORAHMA Ta-
wuM ofipadod, 9TO ANMHNE CHHMAOTCH M OEpeMes
HIOTER A0 nocacayionield o6pafoTER B KEEA0M
ganre. ocaeanes WyesT MECTO BCRAR NPI DPISOK-
aennn Gponra cnraata TAKT, npudes mouamo nbt-
Bpath HOCXDARMGE 1 MHCXORANLHIL pporTe, Bxoan
CTAPT u CTON pufarawr takis ofipasoM, 910
W coctoannu nokon npidop BM 578 saer noswae-
s ppont cursnan CTAPT, cunxponnsnpos
noro curiugon TAKT neaasucnyo o1 coctomiss
nan wamencina curnaan CTOIL Or aroro dpouta
i naMepHTeasHMil  uuTepaag.  dures
BM 578 sacr nosi. A dpouta curupan CTOIL
(enxpennanpamunore ciragos TAKT) neaann-
CHMO O COCTORHHN WM U3MCOHUHHE  CHIHAJAR

=

designing of @ new product. The experience he
gains with his first SA application whl make it
casier to design a secand type of instrusment and
obviously will enhance its testahility even further.

13.4. The BM 578 signeiure analyzer employed as
an SA apglicator

The START and STOP operation signals entering
lie BM 578 signature analyzer nitiate and terml:
nate o messurement interval [window, gate]. The
CLOCK signal synchronizes the Inputs START,
STOP and DATA and controls the repetition Ir
quency of data sampling, so that the data on thix
Inputs ‘are sampled ond passed on for furthuer
sing during every clock cyele, This takes
al the edge of the CLOCK signal; either the

4 or the falling edge con he selected

Hising ed
for triggering. The START and STOP Inputs operate

)

nt state the BMA7H nsteu-
ment walls for the edge of tie ART signal [syn-
chrontzed with the CLOCK signal), regardless 1o
the state of or changes in the STOP signal, The
measurement interval commences by this edge,
Then, the BM 578 signature analy willts far the
edge of the STOP signal [synchironized with the
CLOCK slgnal), regeediess to the state of or chan-

so that I the gule
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hrana ukondi méFcl Interval & soutasng zobrazi
prtjaty pliznak na displejl. Jako aktivol hranu sig-
nilil START | STOP lze op8t volit nibéznou nebo
sestupniou  hranu (pFipadné | tého? signdlu, pri
spajent START—STOP paralelng]. Detailni ohrani-
cenl métlcino Intervalu je tokove, 2o DATA sejmu-
1 souttasi@ s skiivni hranou START [sou fi2 do
pliznaku zapoditina, kdeZto DATA sejmutid soutns-
né s aktivni hranou STOP jiz ne. Priklad reskee
vstupnich obvedt BMETS na typleké signiily je na
obr. 8,

Ukézka funkce vstupnich obvadit BM 578

CTAPT. Ilocae npunaTus storo GpoHTa ORiHEH-
BACTCA MAMCPHTEABHBIH MHTEPBAA W OIHOBPEMEHHD
waofpasaercs NPHUHATAA CHIHATYpD Ha JMCiee,
B xauecrse ynpasasiouiero dponra eurnana CTAPT
w CTOI momeo onats subpath BOCXOLANIT AR
HHC uit dpours (many P, OAHOTO M TOTO
ske cHrHana mpH mapanteinios coemmnemss CTART
—CTOIT). Tounoe orpasuueHue HIMEPHTEARHOTO
MITCPRANG SHARCTEN TAKMM, WTO JAHHME, CHATHE
OnHOBpeMeHHO © pafouist partoy CTAPT, ywe
WENOUAOTCA B CHTIATYDY, B TO BPCMS, KAl JAHHEIC,
CHATHIE ONHOBPEMCHEO € HORRACHHCM Pabouero hpon-
Ta CTOIL, ywe He seamumiores u citriatypy, [pu-
Mep peaxuun sxominiy cxe BM 578 ma minuusue
SHTHAIN TpHBETen #a pic. 8.

Tpusiep: padorn sxommx cxes BM 578

P O T T
boroob e

ges In the START signal. The edge thus sensed
terminates the measurement Interval and simultane-
ously presents the recelved signature on the dis-
play. As active (triggering) edge of the START
and STOP signals, either the rising edge or the
falling edge can be selected (also of the same
signal, when START and STOF are connected in
parallel]. The measurement window Is lmited
In such o manner that the DATA sampled simulta-
neously with the activé edge of START are includ-
ed in the signature, whereas those sampled simul-
taneously with the active edge of STOP, are not
included. An example of how the input clreults of
the BM 578 instrument respond to the typlcal sig-
nals is glven In Flg. 8.

Example of the operation of the Input circulls of
the BM 578 signature analyzer
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vstupujici o BM 576
Copaserumme annmiie, sxouitiie » BM 578

Valid data enfuring (no the BMS78 signature analyzer

Signdly DATA, START a STOP musi byt synchroani
se signalem CLOCK 4 stablini v okamziku jeho
aktivni  hrany tak, aby byl dodrien  potbebny

42

Cupwine JIAHHBIE, CTAPT g CTOIT aoascu
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The signals DATA, START and STOP must be syn-
chronous with the active [triggering) edge of
the CLOCK signol and must he stable during it;




©as predstihu podle specifikace — viz obr. 9. Za-
rutovany presah dat je nula.

Ta U Toro, 9Tols 0BerneunTL HEOGXOLEMOE BPEMIL
onepesciitg — 0o cnelrduran e pue. 90 Ta-
PANTHPYEMOC NOPEKHITHC TAHHEX PABHO HYIO.

the time reguired for maintoining the specified
lead [see Fig. 9) must be ensured, The guarante-
ud overlap Is vero,

cLom - —
1 i =1 i | i
| |
| — onepesernte | [
2 — sepexpurie (o) | !
3 — anciwroe cocromume o i |
4 — e onpesencio e
START Obr.
B B o
(1) pleastin | Fig, 9
1 — Lead e il 1
2 — Overlap (z8r0) ) | | puthebag, prosah START, STOP, DATA
3 — Sample state : e e it apesmerie. CTAPT, CIOIL, JAHIIHE
4 — Undefined [serurism B 4 nedefinovan A Required ovariap of START, STOP, DATA

Vstupy START,
dovaei droven.
za logicky stav
L

STOP a CLOCK maji Jednu rozho-
Nap#ti nad 1,5 V je povaZovano
H, nap#ti pod 1,5 V za logicky stav

Vstup DATA ma dvé rozhodovaci drovn® Mez} ak-
tivniml Jogickymi stavy H a L je jeSt# tav. neplat-
ny stav (0,6 V - 2 V]. Tento stay se snimd vzdy,
Je-ll sledovany uzel ve thetim logickém stavu [od-
pejeny), nebo je-11 hrot datové sondy ve vzduchu.
To e dano tim, Ze vstupni proud sondy je nulovy
pii napéti 1.4 V. Vstupni impedancl si lze pFedstavit
juko odpor =50 k%, zapojeny mezl vstup sondy a
edro] napBti 1.4 V, s paraleind pfipojenou vstapnl
kapacitou. Jeliko? napéti 14 V je mezl obdma roz-

i drovnemi, P zmena z aktivniho
logického stavu na neplatny [nebo na tfeti] stay
zménu stavu JK klopiného obvodu na vstupu BM 574,
Vstup zfistane v poslednim platném stavu. Obr. 10
ukazuje, jak tento vstupni obvod reaguje na rlzné
signaly,

Bxomw CTAPT, CTOI u TAKT wmmewor onus no-
poroRoit  yposcun,  Hanpamense, npesocxonsiiee
1.5 B conracres moriuccsny coctosuuen H, manpa-
senie muwe 1,5 B cuuTaeTes JOTRYECKHM COCTOR-
nuem L,

Bxoa JAHHBIE mMeeT A82 NOpPOTOBHIN YyPORHH.
Mewny axrasunott Aorudeckusi yposusmu H s L
HMEETCH €Ile, TAK HAWBACMOC, HELCHCTEMTCALHOC
cocronnne (0.8 B — 2 B). 310 cocTosume cHRMA-
CICH  TOTHA, €COM HMCCACAYCMBIT  y3en HaXOMUTCH
B TPETHEM JOTHYECKOM COSTORHIMM | OTKIIQNEH ) it
CCTH HAKOHCHHHE WIYDA APHEMA JaHHBX HE NMOA-
wamoven. [locaeanee nuasano TeM, 410 Bxoanal TOK
myna pasen Hymo npu sanpsaesun 14 B, Bxon-
HOE CONPOTHEACHHE MOMHO NPEACTABHTE CONPOTH-
pacimes 50 xOm, Kotopoe NOAKTIOMEHO MEFKLY
BXOZOM Wyma i weTouHMxoM manpmwenna 1.4 B
€ DAPAAACARHO OTKMOMCHHDNE BXOAHOR CMROCTIIO.
Bouay toro, wro wanpmxenwe 1,4 B Haxonmred
Mestny oBeMB NOPOIONMMHE Y POBHAMH, WIMCHEHHE
ARTUBRATO. AOTHAECKOID COCTORHMA B HEACHCTHNTE b
HOe (31 B TPETHE ) COCTORMME 1A BHIIKBACT HaMeHe-
witit coctonnun Tpurreps | K un wxone BM 578, Bxoa
OCTASTCA B NOCACHHEM LEACTBHTEABHOM COCTOAHIIN.
Ha pue. 10 noxadano, KaxuM 6PI3oM T3 BXOAHAA
T, PEATHPYET il PAATHMHME CHIHAIL,

The inputs START, STOP and CLOCK have one
decisive level The voltage of 15 V Is considered
as logic state H and u lower voltage as loglc state
L.

The DATA input has two decisive levels. However,
petween the active logic states H (high) and L
(low] is also a non-valid state (0.8 to 2 V). This
state is sampled always when the tested node is
In Its third logic state [(disconnected], or when
the tip of the data probe is i midoir. The reason
for this Is that the Input current of the probe s
zero at o voltage of 1.4 V. The input impedance
can be considered as a resistance = 50 kO con-
nected between the probe mput and the 14 V
voltage supply with the Input capacitance con-
nected In parallel. As the veitage of 14 V lies.
between the two decisive levels, a change from an
active logic level to o floating (non-valid or third)
state does not couse a change in the state of the
K flip-flop circult at the input of the BM 578
signaturo analyzer. The Inpul remains in the last
valid state, Fig. 10 indigates how this input cir-
cult reacts to various signals.
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Snimant dat 2 tiistavovieh obvodd

Hiaval vihoda, ziskand timto algoritmen, je moz-
nost ziskat slabiinf o opekovatelné priznaky z thi-
stuvovyeh uzli, |[Bude-ll vSak uzel piipojen ples
odpor nu napajeci napati, miZe rozptylovd kapacl-
i uzlu zpezdil prechod do stavu H. & tim 2plisoh
nesouhlssici priznak.)

Vstupni algoritmus novyZaduje ohecné, aby preni
bit datevého Fetbzoe byla styrdd jednicke” nebo
Jnula®. Jestlize veuk pryni datovg bit do BM578
[souitasng s hranou START) ma neplutnon logic-
kou aroveli [(napF tFetl stav), bude mu pritazen
logloky stav posledniho bitu & platou logickou
wrovnl, sejmutého akilvni hranou CLOCK jest# pFed
signalim START. Stiskautim tlatftke RESET na da-
tové sond@ BM 578 lze asynzhronné nastavit posied-
uf platng logicky stay na ,nuiu’,

Cuamife DaHHLE €O CXEM TPEX COCTORMMIL

Data, vstupujicl do BM 578
Maniitee, nsoansiae w BM 37
Dats enlering into the BM 578 signature analyzer

OcHosHoe  TPEHMYNecTRD, OfCCHEUNBACMOr  aTiHM
AATOPUTMOM, — AT0 BOOMOWHOCTH HOJIYNITH C€Td-
GiAbHAe it HOBTOPAOMES CHTHUTYPM 3 Tpex-
ypopuessx yason. (Ecam yaea JOAKMOUCH HEped
COLPOTRBICHIC K Hﬂllp}lﬂ(ml}llﬂ IMTAHHA, TO M-
WOCTL PACCOAI V3NA MOMCT BHIBITH 3RACPARY
fieprkoan @ coctonnie 3 B peayduTate ATOro Bhi-
QEATHE HECOOTHETCTRYILYIO CHTHATYDY. )

Bxomoit ATropiTs 0BKMHO He TpeOyeT, utalil nepe
Spiit BHT 1enn Aaisis G pancs SRECTROM cnit-
mnes ng Saymes, Ognaxo, esty nepsuil Gur
Aamtrax,  meoaimuil o BMOG78  (onsowpemonio
¢ dpowros CTAPT) ameer MR AR Joree-
warit ypopens  (Hanpisep, TPETLe coctonnie), T
eMy GyzeT NPHEYKICHD JOTHYCCKDE COTTOANIE Hoc
Aemiern GUTA © HPASHIRIBM JOTHHCCKHM Y pOSHCM,
koropot GhA0 CHATD ARTHRINM (pouToM TAKT
enie Ao manntenit eernann CTAPT. Tlpu i
i wnouky CBPOC ua wyne mammax BM 578
1 LHAPOIHHO YOTANOWHTH NOCACAHMR ACACTRIY
PHURCKOe COCTORIMEY, PAHHIE NHYd0 s,

Data sampling from three-stale citcults

‘fhe mizin beneflt derived with this algorithm Is
the possibility of obtaining stable and repeatable
slgnatures from (hree-state nodes. (11 the node
should be connected to the powering voltage via
a resistance, then the stray capacitance of the
node would delay transition into the state H and
cause Inconsistent signatures:]

The input algorithin generally does not require
that the first bit of the data string should be a
“hard 1% or “hard 0", However, I the first data
bit eitering thé BM 578 instrument [synchronously
with the edge of START] has non-valid logic
level [e. g the third state], then to it will be
allotted the logic state of the last bit which had
@ valld level gnd was sumplod by the active CLOCK
pdge hefore the signal START. By dopressing the
push-button on the data probe of the
“M 578 mnstrument, the last valid stato can be set
azynchronously to "4 ro”




135, Generovéni sipndli START, STOP, CLOCK

Zikladni vlasinosti kaZdého méFlciho piistroje po-
dabného typu jako BM57H e, Ze ma zanedbatelny
viiv na funkel obvodu, do kterého je pripojen. I kdyz
vstupy BM 578 muji relativad vysoky vstupni odpor
a mulou kapacitu, moliou byt obvody s velmi ma-
lou  zatbzovaci opnosti  nepiiznivé  oviivnény
phidavnou  zated vstupd BM 578, MOze-li takova
situace nastal, e dobrgm zvykem oddéllt Fdici
signdly do BM 578 wvertorem pro zafisténl pled-
pokladung funkee.

Pro ptipajeni mohou byt pouzity standordni méFicl
hody, lepsf jsou viak Spliky 1,6—0,7 mm, které
umo#nf pFimé nasunuti vodith hradlovaci sondy
bez pouziti zachytavaci svorky.

Signily jdouc! do BM 578 musl byt pFiméena &isté
pa hran® hodin. Protoze rychiost vstup BM 578 je
stejnd nebo vetsi nez rychlost fehokoliv v testova-
cich obvodech, mohou kritké spitky nebo prekmity
v okam#iku hrany hodin (testovanym obvodem
Ignorované] zplsobit chyby v odectu piznoku.
Je vhodng piesvedéil se o Cistotd signalh, kieré
hodldme pouZit jako hradlovaci, Ditkladngé zemnici
spoje by mély byt samozlejmosti — jejich opome-
nuti mhze rovngz zphsobit nesnize,

MéFici Interval ohraniceny signdly START a STOP
musi byt pro vsechny ovimé uzly jednoznatny
& synehronni, Jinak dojde k viceznatnostl pFizna-
ku. Poet hran hodinového signdlu uvnitf méficiho
intervaly musi b§t pri kazdém daldim spusténf
testu stejny.

13.5. Penepuponanne eurmaton CTAPT, CTOIL,
TAKT

OcHopitist CHOMCTION  RKISKI0TO  MAMUPITEILHOTD
tpubopa, axasorssoro upubopy BM 578, mmaner-
CHTO, HT0 0N OKASMBAET NPEHEOPERIEMO MAbie BO3-
acitersua 1 paloTy Cxesu, K KoTopoit npufiop nion-
kmonen, Heestorpa na o, wro wxoan BM 578 obaa-
AIOT OTHOCHTEARHD BUEOKIS BXOZUNNM CONPOTHITE-
HHeM 3 MUIOf CMEOCTLIO Bee me nenn, Tpelymomue
UL MAAYK HATPYIKY, MOIYT GHTbL HEAORYCTHMO
HarpyKensl  JONOTHETEARHON  HATPYIKON  BXONOH
BM 57 A TAKOC TIONOREHHE HMEET MerTo, TO
HEACCOOBPASHO OTACTHT  YIPaBJAONE  CHITHAN,
niymite 8 BM 578 ¢ noMonuao susepropa aas ofiee-
neqenn npennosaraemoi dynxuui. [l nonkao-
HOMIA MOKHO HOHOALIOBATE CTAHAAPTHHIE HAMEpH-
TeALHLC TOUKH, OIIAKO, JYNIC BECIO HCTIDARIORATE
wrngTe asavetpod o O 7 MM, KoTOpHE AawT
npAMore F
KILOUCBOTO (HYTH 503 HOMOABI0RANIA JWKIMA,

ABACo:

Cursnan, waymate 8 BM 578, nomsnn ofiaanats

12.5. Gueperating of the signals START, STOP,
CLOCK

A basic property of 1l the measuring Instruments
of similar type os the BM 576 signiaturd onalyzer is
that they hove a negligible Influence on the ope-
rating circult 10 which they are connected, Even
though the Inputs of the signature analyzer ra-
present a refatively high input reslstance and Jow
capacitance, cleults which have only yery low
drive capabilitles. may be affected by any ndditio-
nal loading due to the inputs of the LM 578 instru-
ment, 1f this situation is likely to oceur, it Is
advisahlo to separate the control signals going
to the BM 578 instrument by means of an inverier
gate, 53 as 1o ensure predictable operation.

For connection, the standard test points are appli-
cable, However, tags of @ 0.8 to 0.7 mm ore betler,
as they enable the test leads of the gating probe
to be connected dirsctly without the test clips.

The signals entering the BM 578 signature analyzer
must be ad tely clean at the clock edge. As

COOTBOTCTHERHO MAJNBIM WYMOM TIPH X

SpoHTR TAKTOBRIX HMIYILCOn, BeiAy TOro, 4t CKO-
pocty wxonos BM 578 panta it Soanue cropoctit
MCTRTIBACMEIY CXOM, KOPOTKHE BRMOPOCH L (LIKH,
MOABANIOHUAECH B MOMUHT JEpONOMaeHua  dponTa
TAKTOBOTO MMIY.IbEa, KUTOPHIC WIHOPIPYIOTER HOTTH-
ThBAEMEM TPUGOPOM, MOIYT BRIZBATH OWHGKE It
orcwere curwatypr. Heaecoofipaano  yGenutses 3
HHCTOTE CHPHANON, KOTOpMG J0MKHE Guiih Uenoin-
aopanm B Kaucctse Kaouesmx. TmuaTeanHuie swacm-
Jionite cocnmHenaA  —  caMo cofiolt pasyMeeTea.
B nporunnoM caydae MOTyT BOIHEKHYTL 3ATPYLHC-
N,

MaMepureabmin HHTEPRa, OrpaHMEeHHENL CHPHI-
aasu CTAPT u CTOIl, nomsen Gmrs a1a meex
HCNBTHBACMES YAI08 OIHOMHAHHEIM | CHIXPOHIIM,
B UPOTHRHOM CAyHAe MMEET MECTO MHOMOIHAUHOCTH
curiatypur. Komdectso $ponton TasTOBORO CHTHI-
A3 BHYTPI MAMCPHTETRHOTO  MHTEpBAIA.  N0MHO
ORTH P KKIOM JOCACAYIOIICN JAMYCKE HMCRLTA-
HItH OAMHAKORKIM.

the Input speed characteristics of the BMS578 In-
strument are the same as, or higher than, the
speed of anything In the test circuils, short peaks
or overshopts at the instant of the clock edge
[which may be lgnored by the tested cireult] can
result in an error in the reading of a signature.
It Is advisable to cnsure that the signals to he
employed for gating arve clean. Substantlal earth
leads are an obvious prerequisite; the neglecting
of this rule can also cause many difficulties.

ont window framed (1 g determin-
he un
tested

The measure
ed) by the signals START and STOP must
ambiguous ond synchronous for all the
nodes, otherwise an ambiguous signature would
be: created. The munber of clocking edges in the
measurement window must be the same a#t each
further test.
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Sverky hradloveci sondy, tj. GLOCK. START a STOP
zistavajl obvykle na stdlgch mistech b&hem mnoha
(nebo viech] snimédni piiznakd datovou sondou.
Tim se velka Cast pPiznakové analjzy obvodu zjed-
nodudi na pouhé pfesouvani datové sondy z uzlu
na uzel. Zemnéni pottu testl, v nlch? je tfeba mé-
nit pripejeni START, STOP u CLOCK na minimum,
mize vést ke zjednoduSeni postupu vyhleddni chy-
by. Zalezf hlavné na obvodovém FeSeni piistroje,
do jaké miry to pljde uskutecnit.

Nejtastdjsim mistem pFipojeni vstupu CLOCK
EM 578 je ta faze hodinového systému testovaného
piistroje, pil které jsou stabilni adresové | datové
linky.

‘Typlekymi zdroji signali START a STOP jsou adre-
sové linky, adresové dekodéry, oviddaci vstupy in-
wegravanyeh obvodil [chip emable], linky poveleni
preruseni, déle programove Fizené Wviajky®, da-
tové registey, 1/0 porty atd. je vsak tfeba mit
na pamdtl, Ze vatsi ¢dst obvodu bude pouzita
na generovini START a STOP, tim vEtSi bude prav-
dépodobnost, e zdvada bude pravé v této Cdstl
ohvedi, V tom pripadé neni moZné zavadu lokali-
zovat, protoza budou samozefmeé chybné viechny
pifznaky. Je vZdy lepsi, kdyZ se na generovdni
START a STOP podili jen mald Gdast obvedi pFi-
streje. Je také nutné zajistit, aby funkce 1éto &astl
plistroje byla ovefena nejdiiv

|sou-ll jake START a STOP pouZity signdly ,chip
enable”, ktoré v sobé maji zakodovdn hodinovy
signal, ju tieba dit pozor, zda hrana CLOCK BM 578
jo s nim ve fizi. Neni-ll tomu tak [Jak se £asto
stavd], miZe nastat pFipad, Ze méticl interval bu-
de trvat pouze |eden hodinovy cykius (co2 e sice

46

Fukusy wawenoro wyna, T. ¢ TAKT, CTAPT x
CTOI octawres oinuid NOAKTIDYCHHLMIL K TI0-
CTOAMHMM MeCTAM N TencHe muormx (mam seex}
CoyHaEs CRATHR CHTHATYDH ¢ TIOMOIRIO wYMA npH-
eMa gaiex, B pesyasTate GTOr0 Gosmuad HACTL
CHIHATYPHOTO AHAGMIA CXEMb YOPOULIETCR H CHO-
ANTCR K NPOCTOMY NCPEKGHENHEY [yna ApueMa
JOHHKE OT OMHOTO YATA K APYIOMY. YMeHpweune
KONMYECTRA UCHWTAMHL, NPH KOTOPHX HeolXominn
sasensry Mecto nprcocmunens CTAPT, CTOI
TAKT, somer oBeCcoeauTs yIpOUEHHe Nponesca Ha-
ountfika. P CXEMHO®
pemterue aphBopR, KOTOpoe (DIBOMMT MPORABECTH
TAKOE YIPOMCHIE.
Cassiy tacTid vecron momtiowesin axosa TAKT
BM 578 ananerca Ta dasn TAKTOBOH CHETEMBL MCIb-
THEACMOTO MpHGOpA, MNP KOTOPOH HEARIOTCA CTi-
GrabKLME GHAK axpecos o aanHuy, Tanirauise
steroanmngamy curnngos CTAPT w CTOIN muamores
JMHIGE QIPECOR, ICKOAHPYIOULE CXEMHL AIPeIOB,
CxeMHME YNPABICHMA MHTCrpabHbY cxex (Ehip
enable), auKHm paspelicHHN DPCPRIBAHMA, aaace
HPOrPaMMHO-YTIPDARIACMBIC mirarne, perdeTpHl AaH-
sk, mxaan MO 3 7. 2. Oaniko, HeolXoauMo HMeTh
B BiAy, 4To deM Gouibile 9ACTR CXEMbL HCHOTRIONL-
wn st rerwpuponanis curiiaos CTAPT u CTOIL,
TeM foabie SEPOATHOCTS TOID, HTO HEHCHPABHOCTL
HAXOLUTCA MMesHO B 5Toil sacti cxembt. B rakom
caydie HOALAA HEHCIPARMOCTL HATITH, TAK KaK ount
Gownnsit Gyayt nce onrmarype.  Beéerm ayuume,
)orta renepuponanie curuagor CTAPT cron
OOCCHCHITBICTCR  TOABKO MOION WHCTHIG CXCM TIpH-
Gopa. Tagme MOMHO OBCCHEwHIL, ATOOM pabora
aroft aiers mpulopa Gsiaa mpomepena nepioil. Bean
® wauccrpe eurnanos CTAPT u CTOIl nenoanao-
BAHB CHPHAIK ip eaabl KOTOpHIC COACpKAT
3UKOMMPONARINT TAKTODLI] CHTTLA, TO HEOBXOMINO
ofpaTitTh  WHEMARTC HAXOAMTCR it PPOHT
cirnaas TAKT BM 578 n $asc © yKI3aHHEM Tik-
Tomwm crraanoy. B npovisHoM cayuae (410 HacTo
Gunact) Momer GHETL TAKOA caydai, MTo M3Mepi-
TesuHnil HTepsas GyAcT CONEPKATL TOALKO OAHH
TakToBRil HET, (DT0 XOTH M BOAMOMHO B ciydac

The terminals of the gating probe, L e CLOCK,
START and STOP, usually remain connected to
the same points during several [or even all) sig-
nature samplings with the data probe. Thus, much
of the SA of the circuitry Is simplified 1o only
repositioning the ‘data probe from node to node.
The reduction to minimum of the number of tests
for which the connections START, STOP and CLOCK
must be altered, can result in-shmplification of the
process of fault-finding. Much depends on the cir-
cuit design of the Instrument under test, how far
this simplification Is feasible.

Most often the point for connecting the CLOCK
Input of the BMS576 signature snalyzer is that
phase of the clock system of the instrument under
test, at which the address and data lines are
stable.

Typleal START and STOP signal sources are: ad-
dress lines, address decoders, chip enable inputs
of integrated circults, interrupt acknowledge lines
and program-controlled flags, data latches and
output 1/0 ports; ete. However, it must be borne
in mind that the larger the part of the circuitry
employed for generating the START and STOP
signals, the greater Is the probability that the
sought defect Is in this [employed] part of the
Instrument under test. In such a case, the defect
will resist locating, as obviously all the slgnatures
will be false. It Is always best when only o small
part of the circultry tokes part In the generating
of the START and STOP signals. Also It Is necessary
to verify the correct operation of this part of the
instrument beforehand.

When “chip enable® signals are used which have
clock data encoded on them for START and STOP
slgnals, It Is essential to be very carelul, as when
the input CLOCK edge of the BMG578 instrument
is not In phase with them (as is often the case),
it can happen that the measurement window Is
only one clock cycle long (which is an accept-
able stale for the BM 578 signature analyzer, but




mozng stav analyzitoru BM 576, aviak nepfilis po-
uzitelny pro testovini]. Je-1l viak ve fazl, je moZno
pHsluény. .chip enable® Jako START & STOP po-
uzil,

Pro vytvoFeni urctitého méticiho intervalu je nékdy
nutng¢ pridevny hardware. 1 kdyz je vérdinouw moz-
né vyhnout se tomu peclivim rozvrzenim adreso-
wych poli, byva nokdy pidini dekodérf, Citaci
£ jingeh obvodd praktické pro definovini specl-
fickych START—STOP [Intervalll. Jedna z novich
technik generovini signalit START a STOP je de-
kodovini softwarového zdpisu na adresu ROM.

Jestlize jsou do systému zabudovany preruient,
obnovovaci cykly paméti, & jiné asynchronni jevy,
které nemohou byt 2 testovaci funkce vyloudeny,
byvi v tomto systému Casto | hardware generujici
specialni ,hodiny platnych dat* [privé tak jako
vytvabl vatsina mikroprocesord  signdl adresy
platné®, ktery moze byt pouZit k hradlovanf ho-
dinového signilu).

BM 578 pak vzorKuje data pouze tehdy, jsou-1i sta-
bilni a platnd. Rovniéz mi2e byt pouzito vypindnf
signdlu CLOCK v téch tasovych intervalech, kKdy
je pFijem dat pezadouci, Casto byva tento signal
v systému k dispozicl [clock qualifier).

Datoyé Fetbzee snimané datovou sondou uvnith
métictho intervalu musf byt pPesné opakovalelng,
aby se zajistilo snimédni souhlasngch pfiznnliil
v kazdém START—STOP Intervalu. Obecné je nej-
1epii ziskdval signily START a STOP z co nejvétsi
hlizkostl mikroprocesorn nebo Fidiée pro omezeni
moznosti ovlivnéni vstupt START a STOP BM 578

witwanaaropn BM 578, no e caummugom yaobuo nia
wenmTammt ), OaMAKO, CCAH CHPHATM CORNANADT
10 $ade, TO MOKHO HCTOALIOKITH COOTREITTHYIOLIMIT
curns schip enablee n xavecrse crnaa CTAPT
wan CTOII

JLast COANRHINA ONPEACACHAOTO HIMEPHTEABHOTO HH-
TepEAAA HHOrAA TPeGyereA RONOAMMTEABHOE CXeM-
1oe ocamense. Heomotpn un 1o, uro ® Goamti-
cTBe Cayuaes MowHo nadematn Takol neafxommmoc-
THONYTCM  TUETEARHOIO PEACTCIA . DAPECHIX
nosell, WHOFAN AOGARACHUC ACKONHPYIOUMY YCTPOil-
CTB CUCTUHKOB M APYTHX CXCM SBAHSTCH MPaxTiHd-
HBM IR ONPENcaCHHE CnenMduccRIN HHTCPBAI0H
CTAPT, CTOIL Oans 13 HOBWX TEXHUE TCHEPH-
posanng cariagon CTAPT s CTOI aaxmowsercn
B ACKOLUPOHAHMM HPOrPaMMIDIl JAIMCH M agpe-
o A3y,

Ecan B cucreMme apeaycMOTPORB TIPCPIMRIHIA, 1THK-
b BOCCTAHOBACHUA AUMOMMHIIOUIIY YETPOUCTR §01i
RPYTRC ACHHXPOHHLIE ABACKIA, KOTOPSIe HEBOAMDKHO
MCKMOUNTE W3 MCIBTATEABHON GYHKURN, TO B 3TOM
CAYSAC AT WMECTOA 30 JIPOTPAMMHOC OCHANIEHHE,
TEHEPHPYINLCE CHCHHATLHLE ATAKTOBEIC HMIYJhUil
CTPARSIMUAME AAHUKMX. (HMeHHO Taxnm e ofipa-
30M GOABIHHCTED MHKPONPOLECCOPOR Bl paGaTHIRIET
CHTHAA  PRAPECH  CHPABCUTHBLIY, KOTOPMIL MOMKCT
BHITL UCTOABIOBAN N KIUIOUCBDTO YNPARICHUA Tak-
TORKM CHIHMJIOM ).

B arom cayuae BM 578 crpobupyer anmusic TOALKO
B OTOM CAYHAE, CCTH OHM CTAGMAREA 31 CIpaBeTH-
b, TamKe MOMHO MONOALIOBATH BRIKJOUCHHE CHT-
maan TAKT 8 Tex uuTeppazax SpeMess, Koraa
npies  naHHbY Hewetareaen. Macro ator ourman
HMECTCd B CHeTeMe B pacropamenun (clock quali-
fier), llems XanHLEx, CHIEMAEMBE YTOM ITPHEMD
AANHEX B OPeACAaX. HIMEPHTeARHOTO MHTCPBAAN,
ZIOAKHN TOMHO MOBTOPATHCA ATH ODCCHCHCHUA CHH-
THA OAMHAKOBBIX CHIHATYD B KOMIOM MHTepmaie
CTAPT, CTOIL Buobute Jyuue Bcro CHIMATS CHT-
naae CTAPT u CTOIT xar moutio GAMKe K MHK-
PONIPOLIECCOPY M/ YHPARALIOUIEMY YOTPOHCTRY 10T
OTPAMMMEHHA BOIMOMHOCTH NOCTYIICHHA omitboK
B exemiiom otHaneny #a axox CTAPT s CTOIM

is not very uselul [or test purp . However, a
“chip enable” with clock data encoded on 1t ot
correct phase relotlons can be useful as a source
of START and STOP.

In order to genevate a particular nmeasurement
window, sometimes additional hardware Is re-
quired. Although this can be mostly avoided by
careful field mapping, the addition of decoders,
ring: counters, or other circults, s sometimes
practical for defining specific START ~STOP win-
dows. A new technique for generating START and
STOP signels is the decoding of a software “write"
1o a ROM address,

I Interrupts, store refresh cycles, or other asyn-
chronous occurrences are Integral to the cireultry
being tested and cannot be eliminated from the
test mode, often hardware s Included In such a
system and will generate a special “valld data
clock® signal (just as a "valld address® signal is
provided by the majority of mictoprocessors and
can be used for gating the clock signal). Then,
the BM 578 signature analyzer would sample data
only when they are valid and stable. It Is possible
also to gate-off the CLOCK signal during such
time Intervals when data Input Is not desired.
Often, these required gated signals are already
avallable [clock qualitier] in the system.

The data strings sampled by the data probe during
the measurement window must be repentable
exactly, in order to ensure the sampling of con-
sistent signutures during each START—STOP win-
dow. In geneval, it Is best to gain the START and
STOP signals as close as possible to the micra-
processor or vontroller, in order to reduce the
possibility of influencing the START and STOP
inputs of the BMS578 instrument by hardware
foults. An ideal source is e. g an unused highe
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chybami v hardwary Idedlnim zdrojem jSou napF;
nepou?ité vyssi fady adresnich linek mikroproce-
sori. Jo mozné i spojit START a STOP paralalng
a tim zjeduodush pFipojeni BM 578 do testovaného
plistroje.

I kdyz 1 jeding START—STOP interval miiZe po-
skytnout platng prlznak, vyhleddvini chiyb je rych-
16f5f s cyklickym opakovanim stimulu. Jednarizo-
vé sufmin{ pFiznaku najde uplatnénf prl sledovini
skutetng [ednordazovich déjii (napt. procedurs za-
poutl piistroje, nékterd pPerudent, aj.).

13.6. Inicializace jednotlivich testi

Prostedky (hardwarové ©i soltwarove] pro gene.
rovini riznyeh soustav testovaefeh stimuld zkou-

ficich jednotlivé Gistl systému musime postupng
uvadat v tinnast. MoZnosti startovini samokontio:
Iy, testovacich funkci PA, & volnobéhu jsou ome-
zeny pouze vynalézavosti vyvojare. Pro samokon-
trolu @ testy PA je nutné nastartoval program v té
fasti ROM, kterd neni v b&Zném provozu systému
pouzivana.

Nasleduje nékollk vhodnyel metod:

Vymana stivajici ROM za jinou, obsahujicl te
tovaci program. V tomto piipadd Je nutno ng
dfive stavajici ROM (v objimce] ovérit vol-
nob#hn a teprve potom zaménit za |inou. Star-
tovaci adresa testovaciho progromu musi byt
totednd se stactovacl adresou normainiho pro-
gromu. Hiavai nevyhodou této metody je to, 2o
pro testovini phistroje je nutho mit k dispozict
pEistusnon testovaci ROM a také to, z¢ pil ma-
nipulacl s eitlivgmi MOS pametmi mize dojit
K Jejich Znite
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BM 575, Ha M MCTOMHITKOM ABAHUTCH, HATpil-
Mep, Heltcnoabayesie Gosce HRCOKHE paspiin -
HHil ApECOR MILRPONpOieccopi. MowHo TukKe co-
cannts CTAPT u CTOIL napaiicisio, B peaysti-
Tate uera yupouaercit noakmoucuie BM 578 x ue-
nurremacstomy  npubopy. Hecmorpa ma ro, wro %
omuu unrepsan CTAPT — CTOIT momer aate npa
BUJABHYIO CHITIATYRY, BPOLede OTHUKIHHA HCnCHpui-
HOCTRI HPOXOINT BHCTPEE NPH UMEAHNCOROM 1IOHTO-
pernst ey, (OUHOKPaTHOC CHRTHE CHIHATYPR
HAXOLAT, NPUMEHCIIES HPI MCCALIOBANMH ACHCTBI-

TEALHD X ABACHH p npote-
nypa BEAWHCHER opitfopd, HCKOTOPRIC TPePLIBARM
nroAl

&

-order address line of the microprocessor. Also It
is possible to Interconnect the START and STOP
lines in paraliel and thus to simplify connection
of the instrument under fest to the BM 578 signa-
ture analyzer.

Even though already a single START -STOP win-
dow ¢an provide a valid signature, trouble-shoot-
Ing fs speedier when cyelle repetition of the sti-
mulus is used. One-shot signature sampling finds
application when actual one-shol occurrences are
being followed g. the process of switching-on
an Instrument, certain interrupts, ete.].

tests

13.6. Musupasnauma

Cpenctaa (TEXHHNCCKIE UM NPOTPAMMHME) TR
TEHEPUPDORAHIA  PASIIHHEX CHOTEM HONBITATENLHMX
CTHMYJIOB, MPOBEPRIONTIY OTACARHLE HACTIL CHCTe-
MR, DAY BEOLMTCK 8 XOI nocTenenHo. Boamow-
HOCTIS 3AITYCRA ABTOKOHTPOIH, HOMMTATCALHELY $YHK-
uiit CA tin crofofHOTO XOAM OTPLHHUCHET TOIBKD
61 CrEO pad) agn, Jlas
Tpoan g aenmmari CA - neolfXoauMo  sanyckat
nporpasyy & toit dacr [13Y, xoropar npu obu-
ol pafioré cuctesil He uenoasayeres. Hike npi-
BOMITCR HECKOTBKO HOIXOAAILIEN METOAON:

Bumena cymectayiomero yerpoitersa T13Y apy-
THM, COTEPAGEM MENITATCALHYID TPOTPaMMy.

witee yerpoicrag [T3Y (5 mumean) aponepiin
Hpesnse CHOBOIHOTG XOML B TOABKO 110CA¢ 570~
TO SAMEETH ApYPHM, ARpes CTApTa MOHRTI-
TEABHON MPOrPaMMil JOMHKCH COBIAIATE © aipe-
COM CTIUPTH HOPMLABHON nporpamyul. Ocinonnms
HEAGCTATKOM BTOFG MCTOIN RHARCTCH TO 0GCTOA-
TCAKCTHD, MTD AMR HCHLTANNE npiBopn 1eoGxo-
LUMO HMOTE B F'\:il’llﬂ[“iiih,‘lli{ll COOTRETUTBY IOIIEC
wemmTatessioe yerpoierso T13Y, a amke 1o,
HTD NPH MAHBOYAROEH ¢ MYBCTBITEARHEME
sitspocsemasn. MOTT xoser uyern MecTo Ux
HOBPER AT

The means [hardware or soltware] generating
various sirings of test stimull for verifying the
individual parts of the system must be set in opera-
tlon successively. The possibilities of sell-testing,
function testing by SA, and free running, are
limited only by the designer's inventiveness. In
the self-lesting or SA test mode it is necessary 1o
start the program in that part of the ROM store
which s not used in normal operation of the
systent.

Some methods suitable for

follows:

— Exchangé of the existing ROM store by another
one coulaining the test program. In this case,
the oxisting ROM store (plugged Into the soc-
ket] must be verified as good In the free-tunn-
ing test and only then replaced by another o
The sterting addeess of the test program must
be identical with the starting address. of the
normal progran,. The main disadvantages of
this method are that, in order {0 deal with the
instrument under test, 1 Is necessary to have
a test ROM store, and that during muanipulation
with sensitive MOS stores (lnsertion and re
maval) they can easily incur damage.

the purpose are as




— Pouzltl tzv. servisniho spinate (propojky, svor-
ky) v plistrojl nebo v testovacim pripravku.

Tento spingé mitze provest:
a) preadresovdni uriité casti ROM obsahufici
stovaci program

tivovani preruseni, jehoz obsluing pro-
graan obsahuje pEislusng test

©) zménu stava vstupnibo portu, Kiery je v do-
tazovaci smyfce mikroprocesoru

d) zablokovdni RAM, do které program v ka2-
dé smytce zkous! rzapsat nuly, Ze zabloko-
vané pamell dostane ZpBt [vlivem odpori
na 45 V] Jednicky.

— Sdilen taditek vybavujicich normdlng jing funk-
ce. Napk. adresovaci tle¢itka modulu IEC Inter-
fefsu mohou byt pouzita pro vgbdr rlnych
testovacich programovyeh smylek, jsou-li pFi-
stupni pres: software.

— PHpojeni testovaci ROM K datové sbirnlcl vice-
nasabnou propojkou. Napk. vyvedeme datovou

shérnicl na primy konektor na stranu souiastek.

desky PS a vgstupy lestovaci ROM na tenty2
konektor na stranu spojli. PFipojeni testovaci
ROM pak lze provést nasunutim konektoru

Henons L TR HOABIH 0, BREIOYATE-
st Texuniteckoro oberysHBauns  (HepeMBIUKE,
BUKHMH) B UPUBOPE WM B HCHMTATEABHOM NpH-
enocofacHin. DT0T BUENONATETS MOAKET Oty-
HCCTRARTE:

a) mameHcHlie axpeca onpeiciennoil vactie [13Y,

COMEPWATEH  NCTNTATEALHYIO  POTPAMMY
G} ORTHBMAAUMI DPCpPRBIHEA, HpOFpaMMa of-
c. COOTRET-

P
CTRYIOUIEC HOHBITAHHE

B) HAMCHEHME COCTOAHIMN BXONA, KOTOPLIT H
AUTCH B NETAC ANPECE MHKPONPOMLCCOpI

o-

Gaokponky O3Y, § KOTOPOM HPOrpaMM npi
KamI0H neTe nponcper anmucn nyacit. Ma
autiaok] o ro yeTpoii-
¢Tpi noaydaer ofpatio (HOX BAMAHHCM CO-
NPOTHEACHIHIL, NOAKMOUCHHBIX K HATPRHe:
o 5 B) eanmiun,

Henonanaosaiue  KHOHOK, KOTOPBIC  HOPMAJILHO
ynpasgaer  apyradn dyssasyy, Hanpuasep,
KHOURH gapecanui Moayas M3K unreppeitca
MOTYT GHITH HCTIOAKIORANK AN WGOPA PASInt-
HBEY HCHBTATCIREAY TPOTPAMMHELX TIETCE, €0
OHIt DOCTYIIHEL YOPEd MATCMATHHCCKOC obecnese-
HHe,

Tonrmouenwe nenurareanoro [13Y & wnne
DAHHEX ¢ NOMOWLI0 MHOIOKPUTHOTD COEXMHEHIA,
Hanpusep, BRDCCTIE UIMHY ZAHHBIX K TPAMOMY
KOHHERTOPY €O CTOPONS HeTadeil MiaThl miewat-
HOTO MOHTUHS W BRXOAN Hensratensnoro [13Y
MOARECTH K TOMY K¢ KOHHERTOPY €O CTOPAHK €O-
I i, Tomiuoueiine nenwititenstore T13Y

s propojenymi hornim
vod mize soufasnd slouZlt jake mefiel body
datové shirnic

— Program samokontroly je mozné startovat auto-
maticky pil kazdéin zapnuti pfistroje nebo tia-
Gitkem [ nepouzitou kombinaci tladitek] na

MOEHD BUTEM OCYIECTRHTE NYTeM NOARAOLCHHR
KOHHEKTOPA © COCMMHEHHRIME BEPXITUMIL i HItK-
sist wrndrasit,. BuBox MOKCT OIHOBpUMEHHO
CAYAUTE B KAUCCTBE NIMEPHTCALHBLX TOUEK UTHHK
AAHHBIX,

TTporpasyn ABRTOKOHTPON MIMCT JMNYCKATLCH

HUTOMATHHCORN. TIpH KAMIOM BRIOHEHHH [PH-
Gopit Il ¢ HOMOILLI KHOIIKI Haresi (Ham
Mit UMM KHO-

©
naK ).

— Use: of a so-colled service switch [ jumpers, ter-
minals] In the instrument or in the test |ig.
This switch can be used for carrying out the
follow!

Readdressing o certain part of the ROM
store which contains the test program.

Activation of an Interrupt, the Service pro-
gram ol which contains the appropriate test,

)

-

| Changing the state of an input port which
Is in the Interrogate loop of the micropro-
cessor,

Disubling a RAM store into which the pro-
gram at each loop attempls to stare “zeros”,
and from which disabled store “ones" are
read back [due to the resistors to +35 V],

&

Sharing of push-butlons used normally for Bvok-
Ing other fupctions In the instrument. For
exumple, the addressing push-buttons of an 1EC
interface module can be employed for select-
ing various test program loops if they are
accessible via software.

— Connectlon of a test ROM store to the data bus
by means of a multiple jumper. For examplo,
the data bus is brought out to an edge con-
nector on the side of components of the PCH
and the test ROM store outputs to the same
connector at the side of connections. Then con-
nection of the test ROM Store to the dats hus
can be carried out by sliding on a connector
with short-circuited top and bottom tags. The
mentioned outlets can serve conveniently #s
measuring points for examining the data bus.

— The sell-testing program can be started auto-
matically at each switching on of the [nstru-
ment, or it can he initlated by means of a
push-button [or &n unused combination of push-
-buttons] on the panel.

49



— Dovoluje-1l to prostor, mize byt deska PS na-
vriena tak, #e I lze vyjmoul a zasunout zpét
da téhoz konektoru opacnou stranou nebo (pii
pouZiti pfimého konektoru] toutéz stranou, ale
obricend. Jiné zapojeni uréityeh dpitek konek-
foru pak odstoriuje testovacl program.

— Pro vihér jednotlivgeh testh mohou byt pouXita
tatitke na pkednim  punelu, zajistujici |inak
norméini funkct pFistroje. Znamend to véak,
2e fistd ¢ast hardwaru musi zastat stéle ve funk-
el

13.7. Volny béh

Volnélio behu lze dosihnout nékollka zpiisoby,
Normilni aktivita datové sbérnice mikroproceso-
roveho systému musi byt zbavena moZnost! vstup-
povat do mikroprocesoru a nahrazena instrukef
umoziujici volnobiéh [tzv. prédzdné Instrukce, napk.
NOP; MOV A, A aj.). Nejvhodn&jsi metodou je me-
chanické rozpojeni shérnice spinaéi, mnohondsob-
nou propojkou nebo vyjmutim sb¥rnicovych budi-
@0 z objimek. Metody typu zablokovini sb&rnico-
vych budidi pFindSeji moznost, Ze pFipadna zivada
spolupracujicich obvodi znemoZnl volnob&h, Ta-
kovd zdvada viak mize byt obvykle lokalizovina
datovou sondou BM 578 pouiitou ve funkcl logické
sondy. [Pred rozhodnutim o pouZiti urcitého spi-
natte &1 propojky Je nutné zndt jeho spolehlivost.)

Nejtasté)si metodou . vnucenf” prézdné instrukce
do odpojeneého  [plovouciho] vstupu mikroproce-
soru Jsou odpory nma 45 V a soutasné pro vytvo-
Feni kédu pozadované instrukce bud
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— Ecau 5TOr0 002804467 MpOCTPAHCTHD, TO NAATA
HEHATHRIN CORTHHEHHE MOACT GLITL BLIIOTHCHA
TAK, 9T00H ¢ MOMHO GBUIO BARHYTH M BCTABHTH
0BpATHO B TOT KOHHCKTOP C IPYTOit CTOPOHK MM
HPH HCHOALIOKUHE HPAMOTO KOHHEKTOPA ¢ Toit
e CTOPOHK, HO I mepesepuyrom nmne. Ipyroit
C1ocol BKTOUCHIA oNpeaeTeHHEY WTHTOR KOH-
HEKTOPI 3ATCM  CHYSMT 400 SANYCKD HCIBLITA-
TCABHOR MPOrPIMML.
Han meifiopa OTACALMLIX MCMBITAHMI MOWHO MC-
Th KHODKH $ia H TMAHCAM, KOTO-
Phic OGCCHCMUBAKT B HOPMAJLHLIX  yCIOBMHX
HopMaasayw paboty apuGops, Oaxake, 1o oa-
HAUDCT, 970 ONPUACACHHAA MACTE TCXHHHCCKOTO
OCHIINEHHA OOJDKHI OCTABATECH B PAbOMCM CO-
CTOAHNH.

13.7, Cuobommsiit xon

Crofonsmai xox Momer GuTL 0GsCHeaes PadaHTHLM
ofipnaoy. IMuma namuuy Mukponpoueccoproit cic-
TEMB TIPit HOPMAILHOI pafore aoawHa ObiTs TRue-
Hil T BXOAA B cop ALK
HA BuTh cit,
CHOBOWILI X0 Hnnpﬁm:]n. IYCTHIC HHCTPYRIMI —
NOP, MOV A, A i r. o, Hanonce noaxomiiins
METUAOM ABIACTCA MEXAHMNCCKOE PUILEAHHCHNE L=
HBl  BHETOMATCAAMH, MEOIOKpPATHON TiepeMBIMKOi
B HYTEM BRHAMUMUA B030YAMTCACH miMHN 18 na-
weacit. Metoast rina  Grokitposka  soabyuTesnein
UGN Q0T BOAMOAKHOCTE  MCTIOALSOBAHUA  METONA
HBTCX CAYMAAX, KOPAA HCHCPABHOCTY COTPYIHHYA-
OUCHY CXCM  HCKMOUNCT peskiy  caofORHOro Xoma.
Ouniako, Takas HCHCNPABHOCTE MOKET GLTH OOLITHO
HAICHA © TOMOLID Iy DA ipHesMa nannmx BM 578,
HETO: MOLO B peAiEMe o nyna (nepen
PCIICIIEN  HONPOCH O UCTIOALAOBANMK OIPEACHCH-
HOTO BEIRMOUATCNA AN (CpPeMMHMKE  Heofixommmo
AHATH €10 HAALHKHOCTE ),
CaMuy HacTaIM METONOM BRONA TYCTOM JHCTPYRIHIL
W OTK 4i (rran it ) Bxox it
Lup.: A, T

+5 B u n:umnpmouuu IUA CO3MAHMA KO Tpe-
ﬁyulmi HHCTPY Kiuts

— Il space permits, a certaln PCH can be design-
ed ‘so that it can be withdrawn from and re-
-inserted into the same connector socket either
by the opposite edge, or by the same edge,
hut turned to the other side [If an edge-conne:
tor is used), thus causing the service program
to run due to the altersd connections of the
connector socket.

— For selecting the individual test modes, the
push-buttons on the front panel, which serve
for normal Instrument operation, can be used
also. However, in this case, it Is assumed that
a certein part of the hardwure must remain
operitive all the time.

13.7. Free running

This mode of operation can be accommplished in
several ways. In a microprocessor system, the
normal data bus activity must be cut off from
entering the microprocessor and replaced by an
isstruction enabling it to run [reely [so-called
emply Instructions, e. g, NOPF, MOV A, A, etw]),
The most dependable method of opening the bus
is mechanical, by using switches, a multiple jum-
per, or by removing bus driving components from
thelr sockets. Methods consisting of blocking the
bus drivers, can mean the possibility that a de-
fect in the co-operating clreulis will prevent free
running. However usually such a defect can be
located by using the logic function of the data
probe of the BM 578 signature analyzer. (Before
deciding to use certaln switches or jumpers, it is
essential to verily thelr dependability.)

The most frequently applied method of “forcing”
empty instructions into the isolated [floating] Input
of a microprocesser is the use ol pull-up resistors
to -5 V. Simultaneously, the code of the required
instruction can be created as fallows:



— uzemnit piisiuiné linky pres jeden spina& [pro-
pojku) a nékolik diod nebo

— plepojit neékileré odpory z -+5 V na zem.

Nekteré mikroprocesory samy interpretuji vstup
% plovouct sbérnice jake vhodnou prazdnou in-
strukel.

U malgch systémii se zanedbatelnou Kapacitou
shrnice mizZe byt vhodné ponechal odpory na
+5 V trvale. Ziskd se tim jednoznaéné definovani
stavu plovouci sbérnice, pfipadné { zrychleni nd-
hezngeh hran signalu. Podrobngjl viz dale.

K volnému béhu procesorl, u nich2 je datova sher-
nice budto ukeyla v Elpu [napf. F—8) nebo sdilenn
s adresovou sbérnici [napF. 8048, SCMP), je nutno
peukit jiné prostiedky. NapP. mi2e £4st ROM na
Clpu obsahovat programovou smylku volnobshu
[pFipadn@& | samokontroly | dalsich testd PA). Je-li
viak na Elpu umistdna | celd uZivatelska ROM,
ztrécl volnobeh redlny vgznam. Je vhodngfsi na-
hradit je] pfimo testy PA. Zavada jédra se stejn@
projevi tim, Ze testovaci programy nepobeli. Vybér
testi m2e byt proveden pouZitim vstupnich nebo
pFerusovacich linek do mikropoéitace na tipu.

le tfeba varovat pred pouZivdnim nedefinovanych
kadil instrukei pro volnobéh. Provédéni takovychto
Instrukei neni zaruéeno a mfize se u téhoz proce-
sorn riznych vyrobei 1Sl Navie miiZe vyroboe
v budoucnu pouZit prive tento dosud nedefinova-
ny kod pro novou uzivatelskou &1 diagnostickou
instrokel.

Volnobéh e snadno provediteing u mikroproceso-
rovych systémii. To platf obecné | pro takové typy
systémi, které pouzivali Citac pro Fezeni aktivity.
Nenf-ll zde Eitat (napF. nékteré ASM), byva vhod-
né navrhuout pripravek s oitaGem, kter¢ nahradi

— BACMACHUC COOTHCTUTRYIONICH JHAUK Heped OauH
BEKAOYITERL, TEPEMAMKY N HCCKOALKO THO-
AOR HJTH

— nepekaoteHne
+5 B & semae.

HEKOTOPMY  conpoTHRIenuit o1

Hekotopuie MURPORPOICCCOPIL €AME ICPEHOART HXOX
OT DAABJOCUICH WHHK B HONXOARNIYIO TYCTYI0 11H-
eTpykinno, B caytae Maganx cuetest ¢ npenefpemi-
MOIT €MROUTLIO COOPHOIT WHHK MOMET OKASATHCA 1e-
Aeco0BPASHEM TOARDONEHIEM  TOCTONHHO COIpPOTH-
RICHHH & 5 B peayantoTe sroro nosydaeres
o onpe; nanBuoied
UIHMHBL, i TAKKE YOKOPEHHE TMEPEInUy GpoHTOs cur-
maama, Bosee nonpofno es. mse:

s cpofoanoro Xoan NPOUCCCOPOH, MIMHA AAHHELX
KOTOPHWX CKpWTa B MuxpocxeMe (manpusep, F—8)
MM COBMEMERn © WK agpecon (Hanpumep, 8048,
SCMP), 1e06x0niM0 MCHOTHIOHATE APYTHE CPel-
craa. Hanprmep, wacts 13Y smxpocxessr Momer
COACPKATE TPOTPAMMHY0 NCTA0 cROBOIHOrO X0,
(#AH antokoHIpomn w apyrix wcnmrammi CA).
Ouanako, ccan B MERPOCXEME YOTAHOBACHO M Ledoe
notpebuteascroe 113Y, 10 enofoxmnit xon Tepner
npaktuucekoe auauenite, llenccoofipaano, aaMenurs
ero senocpescTaento menuramtasi CA. Hencnpay-
HOCTB AZPA TAKKE OPOARARCTCA B TOM, HTO HCHLIT:
TeAbHbe nporpaMym He Gyayt patorats. Mensirs
HUA MOKHO BRIOGDATL MYTEM MCNOABIOBAHIR BXOI-
HBIX THIHI WM T npepusanint B suikpo-3 BM
RULES

Heofxomumo #3ferats HCNoMLIGRanist Heonpeneien-
HBIX KOINOB MHCTPYKUMH LM ceoGoaxoro xoma. Bar-
TIOAHEPHHE TARHX MHCTPYKUMH He TApanTHPyeTeA i
MOAKET GHTE PAGTHUHMY ¥ TOIO KC IPOUCCCOPa Pas-
Ay uaroronureicii. Kpome toro, usrotonureds
MOWET B ByRyniest HCHOALIONATH HMCHHO STOT NOKA
HEOMPEReAeHHN KO LW HOMOH norpeluTembekoil
¥ AHATHOCTUHMECKOH HHCTPYKUMH,

Coolonnmit X01 Jerko OCYHMCCTRIACTCR B MEKPO-
NPOIECCOPHBX CHCTEMAX. DTO CHpIBLAIHED B OBLEM
BILIC T IR TAKUK THIOB CHCTEM, KOTOPHC HCHOMn-
YT CUCTHMR 2AR ynpasienud paforoit. Tpr or-
CYTeTBHN CcueTHiKa (HanpuMep, HexoTopme ASM)

— Ry earthing the appropriate lines via a switch,
jumper and several diodes, or

- By changing over some of the resistors from
+5 V to earth.

Some microprocessors themselves Interpret an in-
put from the flonting bus as an empty ihstruction.,
In small systems of negligible bus. capacitance, it
can be advantegous to leave the pull-up reststors
permanently at -+5 V. Thus, an unamblguously
defined stale of the floating hus is obtained, or
also acceleration of the signal leading edges. More
detalls will be given further.

In erder to accomplish free running of a micro-
processar, the data bus of which is either buried
in a chip [e. g, F—&), or shared with the address
bus [e. g BO4Y, SCMP), other means must be used.
For exumple, part of the ROM store on the chip
can contain the program loop of freg running
[and/or self-testing and other SA programs).
However, if also the whole user's ROM slore Is
housed on the chip, free running may lose is
real benefit; it is better to replace it by direct
SA tests. A defect In the kernel manifests {tself
anyway by the fact that the test programs do not
run. Test selection can be accomplished by the
use of input or Interrupt lines to the microproces-
sor on the chip,

An undefined code of instruction for free running
must not be used. Its operation is not guaranteed
and can differ in processors of various makes
Also, 1t is possible that in the future the makers
will employ exactly this hitherto undefined code
for & new user's or diagnestic instruction,

It is easy to design free running into & micro-
processor system. This applies also in general to
such types of systems which employ counters for
directing the system activity, If a counter 1§ not
used (a5 In some algorithmic state machines),
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Na 1Q 8080 uzemnit 3p. 13 HLD
14 INT
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nebo rozaif standardni obvody a vytvoli simulo-
vany stimul volnob&hu (viz kopltola 13.19).

K prepnuti nekterych zndmych pracesord na volny
beh je moZno pouzit ndmétd na obr. 11. Priznaky
v tabulce & platl pro adresové linky viech proce-
sorl s Sestnictbitovou adresovou sbérnicl.

1. P COBLITH C ACHHE €0 Cuerdii-
KOM, KOTOPOC SAMUHACT HJH PUCUIMPHET CTAHIAPT-
HLC CXOMN L COBTALT WSMHTALIIG CTUMYIn cnobon-
noro xoan (e m 13.19.),

Jan nepekAIBMCHHR HOKOTOPWY, HABCCTHRIX TIpOIec-
COPON B PEKITM CROGOMNOTO X0Aa MOKHD JCOOMLAO-
Bath wndopMatiot, saunme ma pie. 11 Curaarypr
norafmue 5 AeRCTEHTCARNR AT ML QIpecon
BECX (POUCTCOPON € WECTHAMIATHENTONDI anpetuoit
RO,

sometimes it s sultable to design a |ig with coun-
ter which replaces or extends the standard cle-
cultry and produces o shnulated frée running sti-
mulus [see details about ASM in item 13.19.).
For swilching over some of the known processors
to the fre¢ running mode, the suggestions shown
In Flg. 11 gan be used. The signatures in Table 5
apply to the address lines of all the processors
which have 16-bit address buses,

Tab, 5 Tatiaiua 5 - Table 5.
AR .UUUU Al HC#S AD uuoe Al HCEa AQ uuuy Ab 7HE’ -
Al 5555 AB 2H70 Al 5555 A 2H70 Al 5585 A 2H70 o
a2 ceee AlD HEPo az ceee AlD HERD Az coec A Hev
Al 7FTF All 1291 A3 TETF An 1203 rel IFIF AlL 103
Ad sH21 AlZ HAPT Ad 5H21 Al2 ‘_DIAW 731 GH21 7 Al12 HAP? a
AS OAFA B AT RGB&: A OAFA Al3 3c88 A OAFA AlF  aces
T ueen Aud w27 S urEH au w upEn At W
a7 5268 Als st om s2r At5 75U a7 sk Al 7su

13.8. Procesory

Zékladnim predpokludem PA je sprivnd Tunkce
ulgspoi zikladniho jadra testovaného systému, t).
procesoru o jeho obvodi | ly
hodinového signilu, Fidici logiky sbérnic aj). Je
tedy nutné pil poozitl PA k hleddni chyby nej-
difve oveFit funkel toholo jidra.

112 odpovidgajici ptiznaky viech adresovgch vystu-
pii procesoru pii valnobehu davaji [podie statisti-
ky zivad procesorovyeh Cipli] znacnou pravdipo-
dobnost spravng funkee. Tim Je viasing ovéiena
schopnost procesoru adresovat  Kterékolly  misto
z gelého adresového prostoru

13.8. Mpoueccopu

Qenonsry yeaomtes CA sarerTcs npasyanuas pa-
GOTA XOTH OCHOHHOTO JUIPA  MCIWTHIBACMOIN CHOTE-
MBI, T. €, TPOICCEOPI W erD OGCIYRHAAOUNE CXeM
{FeHEPATOPA TAKTOROTO CHTHANA, YIPARIRIOULEH 0=
riki a0 T ). COnonaTeasng, UpH HCn0anI0-
wam CA L1 DTHCKANAR HEHCTIPUIHOCTIE 1e0bX0-
MO CHAMLTA QPORUPHTL PaboTy #1010 #Apa.
Ve COOTHCTUTHYIONIIC  CATHATY PR HOE! AApecHnIX
BUXOIOB NPOLECCOpa Tpu  cOOBOIHOM  XOLC MawT
(N0 CTATHCTHEE HEHCHPABHOCTCH MPOMECCOPHIIN *Hl-
HOB) SHAMHTCABHYK) BEPOATHOCTH NPABHALHON pado-
Tt Ha sroM cofersetnn  nponepeHs  ciaocofHocTs
NPOUECCOPR K AXPCCAILE ONPEACICHHOIO >
BECTY IPOSTPANCTEI 4 1peCos.

13.8. Processors

A basle prerequisite for SA Is the ¢orréet function-
ing of at least the kernel of the tested system,
L e. of the processor and its service circuits [clock
generator, control logle of the buses, vic,), There-
fore, fn trouble-shooting using SA, first of all the
correct operation of the kernel mast be verified.

Alrgady the appropriate signotures of all the
address outputs of the processor during fres runn-
ing indicate (according 1o the failure statistics
of processor chips) that s operation 5 most pro-
bubly correct. Thus, the capabllity of the proces-
sor of addressing any location In the address
feld is verifisd.
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Dalsi funkce procesoru jiZ nelze ovéfovat ve vol-
nobhu. Do programu samokontroly a také do
programi{l generovani stimulQ pro PA se obvykle
zafazuje podprogram zkouSejici jednotlivé re-
gistry procesoru. Algoritmus je stejny jako pbi
zkouSeni pameti RAM [viz kapitola 13.13. Pamétl
RAM]. Zkou&i se vBtSinou schopnost registrii ucho-
vat jedni¢ku ¢i nulu v kazdém bitu a neexistence
vazeh mezl jednotlivgml registry. Stimulem je
v tomto plipadé postupny zapls kazdého bajiu
2 testovaci posloupnost! do viech registrl a feho
opétoviné precteni. V plipadé samokontroly se zi-
psand a piettenéd bajty porovndvaji a vysledek
pleddavd & vyhoduoceni. V pFipadé generovani sti-
mulu pro PA statl kazdy pFfecteny bajt okam2ité
predat na sbérnici, napf. vysildnim na fktivai
[ neexistujici] adresu. Porovnani ji2 provede servis-
nf technik s pomoci BM 578.

V dokonalych testech je moZno [pokud Je to tinos-
né ¢ hlediska délky programu) i vyzkouSet cely
Instrukéni soubor procesoru, Vytvofeni takového
testu viak jiz vyzaduje znacnou zkuSenost a pod-
drobnou znalost vnitinf struktury a funkce pro-
cesaru.

Vetdinou se u mensich systémi z ok kel

Tlocaenyiongun gysxin nponceeopn yKe e Momer
NPOBCPATLEA B pextitme coobonmore xoma. B nmpo-
TPAMMY ABTOKOHTPOI, A TAKKE B MPOTPAMMY TeHe-
puposanun cTaMydos ais CA  ofwudo  ssomuTea
NOANPOTPAMME, UPORCPHIDINAR OTACALHEN PETHCTPH
APOIECCOPE. AJTOPUTM HBAACTCA TAKHUM e, KaK M
NpH MCMETANMG SanoMiHamero yerpoitcrsa O3Y
(e, 11 13.13. »Banomuumomyre yerpoitcrsa O3¥« ),
B Goasumncrae cayunes nposepacten enocoGHoeTs
PETHCTPOB COXPAHNTE CAMHMIY HA HOAL B KAKIOM
GHTC M HCIYIMECTBORAHME CRE3CH MEMAY OTIENBMLI-
mu perncrparst, CTHMYJOM B 3T0M Cayuae HEAHET-
O NOCTENCHHAN JUNUCH KAKIOrD GaitTa w3 wemm-
TATCALHOH NUCIEHOBATENLHOCTH BO BUC PCTHCTPH M
€ro MOBTOPHOE cuMTmBAiMe. B cayuse asrokemrpo-
an H npoy BanTs

€8, 4 peayabTaT nepenacter Aan obpaborku. B cay-
uae coananuA cTiMyan aas CA noctatouno kancantit
cHATLL BaiT HEMEMICHHO NEPeNaTh HO WHHY, Ha-
OpIMEP, TYTEM Mepeinu Ha  GuRTHBHME  (Hecy-
wmecTsyomii ) agpee. Cpasaciue yme oCyNIECTRARET
PabOTHIK TeXHHUCCKOrO OOLAYKHBANNA € NOMONILI
BM 578,

B copepweiinty nenmrannax mosuso (ecan aro npu-
MEHHMO © TOMKH 3PEHHH ILTHHE OPOrpaMsi) mpo-
BEpUTE BECH Halop MHCTPYKuiti npoucecops. Coaxa-
HHE TAKOTO MCILTRIIA HYBRIACTCA Ve B SHAMITEIb-
HOM QUHITE, & TAKKE B NOAPOGHOM BHAHNH BHYTpeH-
HEefl CTPYRTYPR | paloTil Npoileccopa.

B & 3 CHCTEMAX N[el-

divodi predpokladd (s pomdrnd znaGnou jistotou).
#p procesor schopny volnélio bdhu a s fungujici-
mil registey Je v porddku.

13.9. Shérnicovié strukiury

Mikroprocesory (xP] a ASM [sou pruzné a v§kon-
né diky sbarnicove struktube, 2 hlediska hardwaru
Je sharnicovd organlzace jedhoduchd a jasna, aviak
jakmile e systém v chodu, stane se tok dat na sbér-
nicl slozitou zalezitost!, Zkofeni vyvojari davedon

a4

MOABTACTCH 110 SROHOMKHCCKHM (opu

Other functions of the processor cannot be proved
in the free running mode. It Is vsual to insert
into the self-testing program and also Into the
pragram of stimull generating for SA a sub-routine
for testing the individual registers of the proces-
sor. The algorithm Is the same as when RAM sto-
res are tested [see item 13.13). In the majority
of cases, the test verifies the capebility of refain-
ing a “one" or a “zero" in each bit, as well as
the freedom from interactions between the indi-
vidual registers. In this case, the stimulus is the
successive entry of each byte from the lesl se-
quence into all the registers and theéir reading.
In the case of self-testing, the entered and read
bytes avre mutually compared and the results pass-
ed on for evaluation. For generating stimull for
SA, It Is sufficient to pass each read byle immedi-
ately to the bus, e. g by sending it to a fictitious
(non-existent] address, The mentloned comparison
has to be carried out by 8 service engineer with
the aid of the BM 574 signature analyzer.

During a thorough test, it Is possible also to verily
the whole instruction set of the processor [If
this is acceptable with regard to the length of
the program). However, the preparation of such 8
test necessltates much experlence and detalled
knowledge of the Internal structure and operation
of the processor.

In the majority of cass i smaller systems, for
Tl ¢cal reasons It (s supposed [with & greal

OTHOCHTEABHO OGOARON CTCHEHE YHEPEHHOCTH ), 9T0
NPOLECCOp, KOTOPWI cnocofien paloTaTh B Pesi
€1oGOIHOTO X047 ¢ PaGoTAIIMMI PEritcTpaMit, NBIR-
eren

13.9, Crpyxrypu

Muxponpoueccoprs (MK) 11 ASM anasmoren ru6-
RHMIL M BHCOROIPOHIHOAMTEARMWMI  Gaaromaps
CTYKTY e € TouRM apemst  TeXHHMLCROro
OCHATICHNA OPIAHEIAUNA B DHAC WHH AIIACTCH

npocToii 1t Aeait, omw % TOABKD CHOTEMA P

deal of certainty] that the processor Is capable
of free running and that it is 0 order together
with the operating registers,

13.9. Bus structures

Microprocessor (4Ps] and algorithmic Stote ma-
chines [ASM) are versatile and efficlent due to
their bus structure. As far as hardware is con-
cerned, bus organization appears to be stralgh

forward and simple, but when the system Is runn-




e

Poukit A k testavani B [[ing obvod)

Testovini A & B spol &
Pouzit A o B k testovani C
Testovani A, B a C spoledng
atd.

R

Justlize potom krok 4, ukdize, 2e C e v potddku
PP oteviené zpetng vazbé, aviak krok 5. ukde
chybu, znamend o interfejsovou chybu mezi difve
testovanymi obvody A, B a C.

V onekteryeh pEipadech je lepsi vyloutlt Kroky 2.
@ 4, protoze jejich proviadéni by znamenalo zvy-
Zenou potfebu rozpojovacich prvkd  (konektory,
propojky, prepinacc|. Napt. predpoklidime, e B
a € jsou ROM — paméti piipojené na datovou shér-
niel. Krok 1 4. vyzaduje odpojent sbirnice nejen
mezl A-u B, ale | mezl Boa C

Je diile2ité it prostfedky k rozpojeni sbérnice
nebo K jejimu ovedent do thetiho stavu [stav vy-
scké impedance). To |e nutné k izolacl chyby a
K umoznéni volnobéhu systému. ProstFedky k roz-
pojeni sbérnice jsou nopk. softwarovd & hardwa-
rovd Mrena vstupy CS [vyhér Clpu), déle propojky,
zkratovaci  zd5tréky,  vytahovanf  prekli  obvodu
% patie, Casto pravé obvody shirnice molou bt
umistény v paticich.

Adkoliv PA umozinje jednoduché testovini a opra-
vy velkoplosnych desek PS, jeji vehody vyniknou
bou dra2dich vicedeskovgch shérnicovych strukiur.

Tyki s¢ 1o zejména slouGenyel sbérnic. Mo?nost
déleni shir v systémech se zdsuvngmi judnot-
Kami usnadi nalezent  chyby. Volng  bézici
funkéni jadro miize byt rozsitowino pildavinim
duesek, dokud se neobjevi chyba [chybng pFiznak
shirnice, shrouveni celého systému ). MaZems mozi
znfimou vadnou desku a zhytek systéimu viozit spe-
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Menoawaosatn A ans nenwranns B (apyras
€XeMit)
Ouymecrsntn sennrane A u B avecre

2
3
4 Henossacmims A u B s wenmiunn C
5
6.

Henumsars A, B u O omiowpemeiio
i

Ecan notoM Ha uersCpTOM WATY OKASKING
C uenpanio npi pasoMiyroil ofpatioit cuxai, Ho
Hi OATOM LUATY NOARIKCTCH HCEHCHPABHOCTH, TO 3TO
OaHAMAET HHTepPeHcHy0 QUINBRY MEKLY pance Ho-
nuTeBaeMpni cxesamMn A, Bou C HEROTOPHIX.
CAyHanX aydwe gexaodats warn 2o 4, Tk gax
WX APOHIBOACTHO O3HANLA0 OB HEOGXOAMMOCTE 10~
Bhi [0 Kufec T X dacmeiron
(PasBeMbl, HCPCMBITKIL, nepmomtz: e ). Hanpu-
sep, npeanoaaraeted, wro B ou C -~ oro sanomuna-
oiie yorpoicraa [13Y, xotopue noakmoucus K mwm-
se qannmx. Warse 2 1 4 rpefyior oTKa0TeHIR WL
He ToTLko oT A ¥ B, Ho Tarse orsnodenis B or C,
Heofixozuso MeTh CPeneTsn 10 PRAMMKIRIR (-
W OHAR U Ce DepeRoia B TPeTbe CocTuniie (¢o-
CTOMIHE XAPAKTEPHIYCTCH THMEOKHM  CONPOTHBACHI-
eM). 3ta Heo0XoNUMO T4 MIGANIMM HEHCNpan-
HOUTI . LA
%020 cHeTEM. CPeACTIA pASMIKANIN IIRIE — 510,
HANPHMED, CXEMHO- W POTPAMMUO-Y PRI
nxoan US (omfop wunn), Aaiee nepeMudrit, Ko-
POTROIAMBEAOMIIE BUAKY, BRI e HACMCHTO
exeMs 3 nnieaedd, CeTo MMeHS0 OXEMBL Ui
MOTYT GLITE yOTAHOBACHIL B ILEHEANX.

Heesorpa ma 1o, wro CA Aaer BO3MOKHOCTL Hje-
TOCO HCOEITAHHE 3 POMOHTA KPYIHOGOPMATHEN 11T

ICHATHOTY  MOHT. NPEHMYUIECTEN 3TOTO MCTOI
OCOBEHND  BMACARIOTCR B caytiac (0aee  GOPOrEx
CTPYRIYp MHH © He HKHMIL I, 1, o, e
UCIRTCH TAKAE CORMEICHIEY . Boasomiocts

PABACAEI LN B CHCTOMAX ¢ BhABRAHR MR B0~
M 0. 1eT Hpo; xamacnms ontbxn. Cuo-
Gonun. paGoTaomies fyHRIHONIDE AUPO: MOKCT Pic-

UDEPATRO 1YTEM J00GRACHIE [IAT [0 NOREACHHA
HERCHpIRHOTTH Loumloyrml IPHIHAE TN, Cpia
padiornt weeil cxcresid ). Meway Herogdoit waarai

2. Use of A to test B [another clreait]

3. Testing ol A and B together

4. Use of A ond B 1o test ©

5. Testing of A, B and € together

6 Ee.

If stép 4. reveals thot C i3 running properly with
open feedback loop, but step 5. exhibits o fault,
this indicates a probable interfacing {ault betwaen
the praviously tested circuits A, I and the clroult C.
In some cases it way be better to eliminate steps
2. ond 4., as they require a larger number of dis-
connecting elements [connectors, Jumpers, switch-
es]. For example, supposing B and € are ROM
stores connected o the data bus, then steps 2
and 4. would assume that the bus can be opened
not only between A and B, but also between B and
(o]

It Is essential to hove means for opeéning the bus
ot for setting It Into the third [floating) state (of
high mpedance|. This is lmperative for Isolating
foults and for enabling free running of the system,
Means for disconnecting the bus are e. g. soft-
wars- or hardware-controlled chip select [CS)
Inputs, jwmper wires, shorting plugs and with-
drawal of devices from thelr snckets, Often sockels
can be designed on PCHEs for the bus companents,

Even though SA makos possible the testing and
repulr also of large PCBs. its edvontages are
proncunced also with fhe more expensive multi-
baord bus structures. This concerns malnly  the
conjugatet by The possibility of partitloning
buses in systems with plug-in units faclitates Geult
finding, The free running kerngl can be ged
by the addition of PCOs until the maltunctioning
one ks found [falss signature of the bus, break-
down of the whole system]. A special PCB with
switchios In each data and address line con bd
nsertied between the koown faulty PCH and thy




c¢iainl desku s vypinodl no kazdé datové o adreso-
vé lince. Postupngm vypinanim jednotlivich vypi-
nach za. soutasneho  sledovini notjlvgch pii-
znaki odhalime chyboou linku. Se véemi vypouty-
ml yypinafl na datové sharnicl [ale na adresove
sharnlei se vseml zapnutgml) lokolizujeme  phi-
znakovgm analyzdtorem zavadu bez vliva chyb
ngeh dat z vistupu vadne desky na zbytek systému
BM 578 piijima data jako nuly a jednitky. Proto
musi byt v uzlech definované, opakovatelng a sta-
hilni Ioglcké stavy H, L nebo mezl H a L K tomu
mohou byt pouzity odpory definujici napdtové
arovnd Hnek [pull-up], pFidavny budié sbérnice
(budié uvadgjicl sbernici do definovaného logic-
kého stuvu, kdyz na ni neni pfipojen 2adng jiny
Sudié] nebo vstup odpor sondy HBM 578, Toto
apatfen! je nutné 2 toho divodu, e pFl volném
hehu mikroprocesor nerozlisuje phidélené a volné
adresove prostory. Na rozdil od chodu uZivetel-
ského programu, kdy |e na shirnicl vidy pripojen
[eden z budi wxistuji pFl volném béhu dseky
su 7cela odpojenou shérnicl. V téchto dsecich e
tedy theba opakovand definovat logicky stav shor-
nice.

Vo vatding 4P sharnle [sou pouZity pracovni odpory
v rozsahu 5—20 kiloohmi. Hodnota odpord musi
byt dosratetne ki, aby se pFekryly svody a
dostatecné rychle nabijely kapocity sbérnice, a tim
se dosdllo potfshného pedstihu dat pro BM 578,
Musl vsak byt | dostatedn® vysoka, ahy | nejslabsi
budle sbérnice ji mohl ovladat zaroved s normal-
nim zatizenfm sbérnice. Tedy procovni odpory ne-
jsou vidy vhodné, zvldste prl kombinacl vysoké
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HOOCTIARHON Y3CTLIO CHCTCMB MOMKHO HCNGABIONATY
CHCLBHY IO IIATY ¢ BIKTIOSETCARMN B 1O0H KiK-
Joi auHuE aasumy u aapecon. Ilyres nocrensu-
HOTO ALUKAOUCHIT OTACABHBIN  BREKIOUATCART 1P
OIHOBPCMEHHOM  HABMOICHHN 33 OTHCABLHBIME CHT-
Hatypamu ofuapywusieren meromHan aaun. Tpi
BECK BREAOTCHINY BHED0GATCAAX IR RHHE
I IPH BCCX DRAOTCHHELY BHEDOUATCIRS WHIH Anpe-
COB € HOMONLBIG AMBATOPA CHIHATYD 0fHapyIK
BACTCA HEMONPABHOCTE Ged BodAChCTBIA owmboaHLx
HUMHBIX, TIEP € HRXOAN TR AT
B OUTAALHYID MACTH CHOTEMEL,

B caywae BM 578 npudiMaorcs AnHHMe B kade-
erae wyaeir wocammie, Tlodromy n yaanx Aomskum
fHTE OnpenenenuEe BOCHPONIADAMMEG 1 YCTORYM-
sue aoruyeckie cocromura H on Loswnn cocrosnus
seway H o L. flan 57000 MoKHO HCHOALIORATE O+
NPOTHEACHUH, GNPEREAROUNE YPORHI HAIPAREHHA
aupny (pull-up)  aonoanHTEABHBR 8230y ANTEL
urnn (#020yANTEA, NCPCROTANEIT WHHY B Ompe-
ACAEHHOE JOTHUECKOC COCTORIMY, KOrAd K Heill He
MNOAKMONCH HH OXMH BI3OYINTECAR) WAR  BXOAHOC
conpotitaacume myna BM 578, B mepn apaaor-
€A HEQBXONMMMMK PRUAY TOrO, ¥TO Npy cBoGOIHOM
XOe MHKPUIPOLLCCOP HC PASANNACT NPHCYKICHHBIE
W CcHOBDNHEE UPOCTpAHCTEA  anpecos. B otamume
OT BXON2 AAPecOB NOTPCOMTCALCKON NporpaMsut,
KOPLA K WHE BCCTAR NOAKMOHCH ONMH H3 Hoaly-
AauTeneil npu pemiye cBoGONHOTO XDMA CYIMECTHYIOT
YUICTRH € NOSHOUTRO  OTRUOMCHHON mmsoi., Ha
ATHX YHACTKAX CACAYCT ONPUACTHTH ROCTIPOMIROMI-
MOL AOTHMCCKOC COTTOAHEE [HHHKEL

B (2AMUMHCTRE MEKPONPONECCOPHMY MIHH HCNOb-
30BaHK  palioune ConpoTHBICHUA B npeacanx 5
— 20 k0. 3uauesnne conporumicanii 1oaxno GuTs
AOCTATOMHO MMM, 9TOGM OCPERpLITLH  YTCdKH M
HTO0K ABCTATONHO GHUTPO JAPHAATE CMEDCTI WIHtHE
© Ueabi OfCCILUeHIA TRCAYEMOTD ONepeRCHMA k-
uwx ia BM 578, 9ro conporsniciite 1o0amHo Guts
CAHIBY aosTatouno G 3R Toros, TO-
Gr u caMpii candnit woalynuTeTs UBGIN MOT Ocy-
MICCTIARTE VIPanACHIA TP HAAHTHG HOPMATBHO
uarpyakn wuis. Cacnosrreasuo, padowse conporn-

e defective lne
switeh at a time
and observing the displayed signatures. With all
the data bus switches open [but all the address
swilches closed], the faflure con be located with
the ald of the BM 574 signature analyzer without
fecding back wrong data from the output of the
defective PCH to the rest of the s X

The BMS575 slgnature analyzer accepts data as
“zeros” and “ones™. Consequently, o vode must
always be in 4 defined repeatable and stable logle
state H or L, or betwegn H and L In order to
ensure this. resistors defining the vollage levels
of the lnes [pull-up resistors], defsult bus drivers
(drivers that pull the bus to a defined logic state
when #nother driver i nol connected), or the
resistance of the probe of the BM 578 instrument,
can be used. This messure Is necessary, as In the
free running mode a #P does not distinguish
between allotted and free address spaces; As dif-
ferent from during the running of the user's pro-
gram, when 1o the bus Is always connected one
ol the drivers, In free running sections exist which
are completely separated from the bus. Conse-
quently, in these sections it is necessary to defing
repeatedly the logic state of the bus

In most «P system buses, pull-up resistors: of 5
to 20 k9 are employed. The values of the resistors
must be sufficiently low to overdrive bus leakage
and to charge the capi nce ef the bus [ast
engugh to comply with the réquired data lead for
the BM 578 signature analyzer. However, the va
lues of the resist must be high enough so that
even the weskest bus drivers can handle them
simultaneously with the normal bus load. There-
fore, resistor pull-ups are not always suitab)
espacially due o the combination of high spes




rychlostl a velké kapaclly rozsahlé shdrnice. Napt,
sbérnlcova linka s pracovoim odporem 10K a ka-
pacitou 100 pF mé RC Konstantu 1 ws, PFlSnY tas
nastaveni je jednim z nejcastéjSich davedi ne-
stabilniho priznaku.

No sbernicl mze byt pidan budit, ktery vybudi
sbérnicl [no H nebo L], neni-ll naadresovin Zidny
jing budit. K jeho Fizeni lze pouZit dekodér Fidi-
cich signdld shérnice, Normdind musi byt bran
zFetel na mod volnob&hu, kdy je generovdno mno-
ho adres navic. Oblizndjsi Je viak uvaZovat sice
definované, ale neobsszené adresové pole. [Napf,
volnd mista pEipravend pro zasunuti ROM, piiday-
né jednotky vstup—vgstup al.].

Dalsf moZnosti |e hradlovini hodin, Jsou mista,
kdy musi byt shérnice ve stavu vysoké lmpedance
nebo jsou nu ni ndhodnd data. (Stava se pfl ope-
racich DMA £1 nastavovani asynchronnich vstupil.)
Zablokoviani hodinového vstupu BM 578 bude za-
brafiovat vstupu nezddoucich dat b&hem této pe-
riody. Neékdy lze vyloudit vstup neZddoucich dat
I nastavenim START STOP Intervalu, aniz bychom
ztratill 2adanou Informack. Ob# moZnosti ohvykle
vyZaduji pridavig program Flzené vistupy nebo
dekodéry v pristrofi, & v pHdavoém testovacim
pripravku @ mohou vyzadovai mnehondsobné na-
staveni START/STOP signdlu pro stejny uzel,

Jestlize signdlem ,zapls" bude hradlovin hodinovy
vstup BMS78, data budou vstupovat do BM 578,
Jen kdyZ £ 4P {nebo z jiného zafizeni, kterd pravé
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IIEHIS ABARIOTCA He BUETIA MOXXOIRIAMH, ocobest-
HO 1pit KOMBHHALMY BUCOKOH CKopocTi u Gojinioit
eMrocTy ofbemioi wins, Hanpusep, mumin mn-
Het ¢ pabowuy conporusackien 10 kOM 1 emkocTsn
100 nd obaspact nocvosmnoi spesenn 1 Mke.
Cituikor Goapioe BpEMA yeTAHORICHHS ARTACTCH
QHOI B3 HANGOMEC MACTO BCTPEMMIONIMNCH [PHMRH
HEYCTOMMHBON CHIHATY Phl.
Ha ustie womer Gute soabynntens, koTophiit Bo3-
fymaaer untny (20 cocrommus H o L) npsr yeno-
BUH, YTO WApECOM HC OHPEACHCH HUKAKoll apyroft
noabymitresn, Jln ero ynpanIcHMA MOMHO HCNOAL-
30BATH MEKONHDYIOIEE YCTPOMCTED CHMIHAZOR yupa-
maeHis uisoit, Hop it
BO BHHMaHHe Bl cBo0ONHOTO Koda, Koraa mwipaGa-
THBAETCA MHOTO aipecos oasospemenno, Boace aa-
TPYAHUTEILHEM ABIACTCA YHET QUPECTEHHOTO, HO
Heaanatore noan anpecos. (Hanpimep, coofiognae
MECTA, MOLroTORACHIEe Ly 3aasikenun T13Y, no-
NOAHITCALHEC GI0KH BXOA-BRIBOL M T. A.).
c =
yupasacuue craprosstm  curnasoM.  Cyiectayior
MECTA, KOTAA UDIHA NOUGKHA HAXOZMTECH B COCTOA-
HIlE HHICOKOIO COHPOTHBACHHRA JUIM KOTAR HA Heit
imeiores cayuniinnie mamane,  (Crasannoe momer
uMeTh Mecto npi onepanusax. DMA san npu yera-
HoBRe F wxonon). b BYOAOH
TARTCHEX uMityancon BM 578 Gyaer mpensreéraonats
BHOZY HEMEIATCAWHLX ATHHNX B TCHCHEE STONO HH-
Tepradin spesenn. Muoran Momuo MCRIOUMTH BBOX
HCEKCAATEARHBIX DAHHME 4 NYTeM  YCTUHOBKIL i~
TEPRU €TapT—cron Gea notepy TpebyeMon MH-
q O6e HOCTH HYEANOTCA, OBLIYHO,
B ION0AHHTEALHLY YIDABIACMEIX TPOTPAMMOIE LI~
XOMIX MM 8 ICKOAHPYIUIHX YCTPOHCTBAX B fTpi-
Gope, HAN Ke B NONOTIBITEARNOM MCHBITATENNHOM
F MEHHH M MOFYT pefionats par-
HYI0 YCTAHOBKY CTAPT—CTON CHIHANA U 0RMHAKO-
BOIO yaa.
Eeur euriTos »3anuche yIIpasiaTe aX010M TaKTo-
X wMnyascon BM 578, 1o nanmme fynyr mBmo-
anteen ® BM 578 tomeko, xorma ua suxpomnpotiec-
copa (TN M3 APYrOLO YCTPOHCTHA, KOTOPOC B M-

and the large bus vapacitance of multibonrd bus
stryctures. For example, a bus ling with 10K pull-
-up resistor and 100 pF capacitance has an RC
time constant of 1 gs. Excessive bus settling time
Is one of the most frequent causes of unstable
signature reading.

A default bus driver can be added to drive the
bus {to H or L) If another driver Is not address-
ed. For its coentrol, & bus decoder of contral sig-
nals can be employed, Usually, allowance must
be made for the fres running mode, when many
address states are generated sdditionaly. How-
ever, it is more difficult to account for the un-
occupled, but defined, address Meld (e, 8. free
locations, prepared for ROM storé plug: additl-
onal 1/0 units, ste.].

Another possibility Is offered by clock goting.
There are Instances where a bus must be floating
[state of high impedance), or must have on It
random data {as might occur in DMA operations,
or In an asynchronous input setup). Inhibiting the
clock Input to the BMS578 Instrument prevents
the ingress of unwanted data during this period.
Sometimes the START—STOP windew can be set
so as to exclude the unwanted data, without los-
tng the required information. These twe latier
technigues usually necessitate addittonal program-
~controlled outputs or decoders bulll Into the
tested Instrument, of into an extra test jig, ond
also may demand multiple START—STOP signal
adjustment for the same node.

If the clock input to the BM 576 signature analyzer
wiil be gated by the “write” enable signal. data
will enter it only when valid data will emerge
from the P [or from another device which s just



Ffdi sbérnicl) budou vystupovat platng data. Vy-
luduje to moznost snimani nestabilnich dat ze shér-
nlee ve stavu vysoké impedance.

Dva disledky uZiti tohoto postupu jsou:

1 hodiny hradlované signdlem Apis® nemohou
byt pouzily bithem volného bihu, Jeliko? v ném
nikdy nenastane zapis®,

2 data pPitomnd na shérnicl b&hem ,&teciho®

cyklu nebudou vstupovat do BM578. Pro test
tdchto dat miZe uP provést jejich ,echo® pro-
stednictvim nisledujiciho cyklu ,zépis”. Echa
nepotfebujl byt zapsana na existu]iei sb&rnico-
vé zatizeni [tf. miZe byt pouzita nedefinovand
adresa).

Kde nenf moZné lzolovat jednotlivé slozky sbiérni-
ce, tam lze pouZit Jing technlky hleddni chyb, Napk.
Jestlize dvé linky sbérnice v aktivnim stavu produ-
kujf stejng piienak, je velkad pravdépodobnost fe-
Jich zkratu. Charakteristicky pFiznak stavu H (zd-
le2i na délce méfictho intervalu) nebo stavu L

HE MOMCHT yupanaser wsoit ) OyayT nusomiries

npamitaame tanune, Mekmouacren »oasrom eayune
Th CHATHA HeyoToll AAHHMY C -

MM 8 COCTOMHUM GDARMIOTD CONPOTIRICHIS,

s crencTRMA MCMOMAVKANIG. STOrD CHOCOGA:

Taxronpic uMnyancsl, GIOKUPOBAHNBIC CHIHATDM

FAAICHY, HE MOTYT (hiTh HCIDABIOBAHK BO BPE-

M CBOBONHOTO XO@a, TAK KAK BO BpeMst chofon-

HOTO X0 MOT HUKOTAN POKHMA #0A0HCLY.

2. Mannsie, MMEOUHECH #A HNHE 8O BPOME WMKAD
CHUTHBANMN, He OGyayr ssommrsca s BM 578,
JLTA MCHBITAHRA ATHX AN MIKponpoueccep
MokeT ofecneanTs ux NOBTOPEHEE NOCPeACTBOM
mocAeAyOere kA saanicns,  Hosropeiie,
T. €. 3x0, He HYMARCTCA B 3aMHCH ¢ NOMOUIBK)
CYmecTRyIomux yerpoficrs wmnm (1. e. Mo®HO
HCODALIOBITL HEOUPEACACHHENE aapec ).

B 1ex cayuanx, koraa memnan naouuposaTs oTacab-

HBIC  HACTH WIMHE, MOMHO HUCTIOARIOBATE JPYToit

enocoli otHckaiits Hewcnpassocteit. Ecam, uanpu-

MEp, ABC IHIG! WML B AKTHBHOM COCTOHHMHI Bhi-

PABATHBAIOT ONWHAKOBYIO CHIHATYDY, TO OUGHB Bhi-

€OKD BEPOATHOCTH KOPOTKOID SAMBIKAMILA MCHCAY Hi-

(000D} charaKterizuje neaktivol linku bud uz 3
nou nebo pFipojenou na V..

13.10. Paméti ROM

Zakladni princip pro testovani paméti ROM fe po-
uZit viechny moZné kombinace vstupu a zérovei
kontrolovat viechny vystupy. Je nékolik mo2Znosti,
jak spojit tuto techniku s velnobéhem. Napf. pEl
provadéni programu samokontrola® mohou hgt
nbsahy paméti ROM &teny jako data do 4P, kde jo
provadén algoritmus Komprese dat, kter§ nechdava
charaktoristicky zbytek v akumuldtoru, @i jiném
registru. Sprévnost zbytku se zjiStuje porovianim

My Xapaxrep 1 H war
coctonia L (0000) (sasucrr or mmwreanmocti
HAMEPUTENLHOIO MATEPRAIA ) CRUICTCALCTRYCT O 3a-
SCMACHHOR 3T MOAKMOVEHHOR K NHTmOmeMy sa-
npmkerio uepaGoueil s,

13.10. Banomunmoume yorpoiicrea [13Y

Oconroit npuimnun uemaranua T13Y coctont B uc-
¥ neex 6 i BxOxOR

H OLHOBPUMEHHO B KOHTPOAE peex Blxonos, Mmeer-

€H HECKONBKD. BOBMOMHOCTEN COCOWHEHHN STOil Tex-

HHKIL € | xona. Hanprmep, npu
IpPOrpaMML L Coxe

HAHHE danoMiHmonux yerpoitern I13Y momer cun-

TATLCH M MELKE -

COp, THE COYIMCCTBARCTCA ATOPHUTM CRATHA AaH-
MBIX, KOTOPHIL OCTAHIHET XaPARTEPMCTHHECKHH oc-
TATOK B HAKOIMUTEAC MAM B apyrem perucrpe. Ilpa-
BHALHOCTE OCTATKA ONPUACARETCA NnyTeM CPaABHCHHEA

controlling the bus). This eliminates the possibility
of sampling unstable data from @ bus which is
In the high-impedance state [floating).

Two consequences of using this method are as
follows:

1. The clock gated by the "write” signal is not
applicable during free running. as actual “wri-
tes” never oceur in this mode.

2, Data present on the bus during a “read® cy

~Ul not enter the BM 578 signature analyzer,
In order to test these data, the 4P can “echo”
& &, retransmit]) them by means of a subse-
quent “write® cyele. The echo nesd not be
wrilten Into an existing bus device (L e an
undefined address can be employed).

When it Is lmpossible to isolate bus components
from each other, then other technigues can be
used to find a fauil. For example, If two lines of
the bus, which are In the active state, produce the
same signature, then (U is most probable that they
are short-circulled. A characteristic  signature
[000D] of the state H (depending on the length
of the measurement window] or the state L, signi-
fies an inactive line due to being either earthed
or connected 0 V.

13.10. ROM stores

The basic principle for testing ROM stores 1§ to
apply all possible combinations of input codes
and simultaneously to check all the outputs. There
are several ways of carrying out this procedurs
in addition to free running. For example, during
the carrying out of a “self-testing® program, the
content of the ROM store can be read as data
into the gP, where the data compressing algorithm
which leaves a characteristic residue In an accu-
mulator or reglster Is carried out The corrsct-
ness of this residue is ascertained by comparing
it with a reierence residue which is valid for tha
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se vaorov@m zhytkem, platngm pro jednothivé pa-
métl ROM, [Cyklickad redundance a kontrolni souéty
fsou dva piiklady z mnoha algoritmi. |

Program testovaci ROM miize byt Casti rozsahlého
testu, & samostatny program. MoZe pMspet k roz-
hiodnuti o celém pristroji DOBRY—SPATNY, &l pro-
dukoval viastni Informacl o chybe, jako nap.
wChyba ROM", nebo piesnéjl ,ROM 3 je vadnn®.
Chyba mize byt indikovans stivajiciml panely LED
diod, pridavnym indikdtorem nebo LED diodam!
na desce s plosnyml spojl. Nékdy se zpriva o chy-
bt koduje, napl, ERRORO3. Noflepsl Je, vyhradit
sl st hardwaru pledem. V tom pFipadd pouzijeme
vzdy negovanyg indikator chyby, Nefungujic/ indi-
Kator bude potom vidy ukazovat zivadu fe vhod-
né mit moZnost vyjimat nebo odpojovatl jednatlivé
pamet! ROM. Kdyz ale nemiizeme vyhovét tomuto
pozadavku, lze | jinak fzoloval jednu pam&( ROM
od drubé o Jingch fasti sbérnice. Ve volnobéhy
musime dbit na to, abychom nepaadresovall vice
obvodi na sbérnicl soudssné (vEetng pameti ROM|,

V omadu volnobéhu mizeme pouzit Jzoloce chyby
adresavym ghknem™. PP pouziti této techniky pii-
pajime vstupy START a STOP BM 578 k odpovida
Jicimu vystupu adresového dekodéru, prisludejicl
mu Kk vybrané paméti ROM. Nyni kontrolujeme da-
tovym vstupem BM 578 datovou shirnlcl, zda jsou
spravne priznaky jednotlivgch linek. Data vstupuji
do BM 578 pouze béhom adresového pole prisius-
né yybrang pamgti ROM. Pohybem START —STOP
okna m GviFovat jednotiivé pamétl, &0 jejich
skupiny. Viz obr. 12,
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€ 00PABUORBIM OCTUTKOM, CHPANEILIMALIN IR OTAC/Th-
X Hakonnreannwx yerpoiicrs N3Y (meanieckan
HABMTOUUOCTE M KOHTPOALHLIC CYMMu ST i
APHMEPA MEOCIX AATOPHTMOR),

Tporpasss semaramn 113 soker Gute H0eTLIo
Baate UMIPOKOTD MEIWMTAHML HAN MONCT GHTL Ca-
MOCTORTENLNON NporpaMMoil. Oha Moker cnocofi-
CTHOBATE PCLICHHK. BOTPOCH KAMECTHA  BCero: npibo-
pa XOPOIIMH — [JOXOA wan renepitposats
coficTaensyn angopMane of oubie, KuK Hanpi-
sep, sncitenpannocrs, [13Ye gam romee #I13Y 3
Hencnpasaos . OunliKs MOMeT HHANIHPORATHEA -
MEIMH CBETIAHOION, ONOAHHTCALMEM  HHAHKATO-
POM HAR CBCTOAHOAAMM HA NAATC NEMATHOIO MOH-
Taska, Huoran cooluiense o HeHCHpaBHOCTH komu-
pyered, nanpisep, ERROR 03, Jlysue peer, wii-
ACANTE  JAPIHCEY HACTE  TEXHHSCOROIO  OCHANCHMA.
Blarod cayuae Beeria sCHOABIYCTCH MHBCPTHPORII-
Huit waskatop  sencnpansoeta,  HepaGormonusi
ITOP MDTOM BCETZi CHIHAIMAMPYET HEHCTIPRE-
Henecoofipasso HMeTH BOIMORHOCTL  BLHY-
I DTHAGMCHMA OTACABHAIN 3ATOMHHAKHLHX
yerpoiters [13Y. Ecau s1o rpefiosnnue e ynonmer-
BOPACTCH, TO MOWKIO M NO-APYIOMY HACHMPOBATL
oang yerpoicrss H3Y or apyroro u apyrux wiac-
Tei wman. B pesirse cpoboanoro Xoma caexyer
CARTHTL 3 TeM, WTo0n He OCYIIECTHHTE AApetain
GOALWErD KOAMMECTRA CXCM HA IWHHE OTHORPEMEHHD
(nemouna yerpofiorsa T13Y ).

B pesise cuofioxnoro Xoan MOKHO HENOSRIORITL
PHAOAALMIO HEHCTPUBHOCTIN APCCHBIM OKHO
HenoapaoraHny stofl Texswnxn  axoan CTAPT u
CTOI BM 578 noasmounioTes K COOTHETCTRYIO
BHXOLY RAPLCHOTO ACKOIH{IYIOUICTO YCTPOHCTRA, NpH-
HueEamero. sabparnosy  yerponersy 113Y. Te-
s IOUpEACTBOM Bxoda anueex BM 578 kontpo-
JUEPYCTCR  LIMHH BUHHMX, T. v, HPOBUPRCTCA, 4TO
TPANHARHE CHTHATY PR oTAeabnx oot Jlanwe
nearca B BM 578 roabko B0 Bpems nods adipeci
COOTHETCTRYIOINCTO.  BRIOPRHIONO  2a00MHHAKILCTO
yerpoitersa [13Y, Iepesmenan okomka  CTAPT —
—CTOTI Mo#H0 NPOBEPATE UTACARHRE JANOMUHAIG-
wue yerpafiersa wan ux rpynnn. Cso puc, 120

individual ROM stores, (Cyvelle redundance and
chieck totals are two examples of many algorithms
suitable for this purpose.]

A ROM test program can form a parl of an ex!
sive test sequence, of van be @ @utonomous pro
gram. It can contribute ta determining a GO-—NO
GO conditlon of tw whole instrument, or provide
inforimation about & fallire, such as a "ROM de
fect*, or more exoctly: "ROM 3 s defective”. The
fallure can be indicated on the existing LED in-
dicator penels of the mstrument, or by an additi-
onal indicator, or by LEDs on a PCB. Sometimes,
the message about a foull |s coded, ¢ g ERROR 03,
It Is best to reserve o port of the hardware beforo-
hand. In such a case, always negative fault ndi
cators are employed and an inoperative indicator
shows a failure conditfon. It is very convenlent
to be able to remove or disconnect the indlvidual
ROM stores. However, Il this requirement cannot
b mat, other ways can bu found fo isolale one
ROM store from anothei one and from the other
parts of the bus. During free running, care must
be taken not to address several circuils on the
bus stmultancously [licluding ROM stores)

in the free running mode, the method celled
“address window fault isolation™ be  used.
This method invalves the conusction of the START
and STOP {nputs of the BM 578 signature analyzer
to corresponding outputs of the address decoder
associated with the selécted ROM store. Then, each
ling of the data bus con be checked for signature
correctness wiih the data probe of the BMETS in-
strument. Data enter into the BM 578 signature
analyzer only during 4 fleld of addresses associal-
pd with the selected ROM store. By moving the
START ~STOP  address  window, the  [ndividusl
stores, or groups of them, can be verified [see
Fig. 12].
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Bez moznostl vyjmuti viech ostatnich ohvodl pii-
pojenych na shérnici existuje vidy moZnost, Ze
Spatny piiznak je zpisoben jinym prvkem na shér-
nick. V tom pFipad® Je nutné pouzit napf. proudo-
vou logickou sondu k odhaleni obvodu s vadngm
vistupem [vstupem].

Mnohem vikonu@si metoda kontroly pro Izolacl
vadné pamétl ROM je specidini testovaci program
Fizeny uP. Behem testovaci smyCky PA mohou byt
pouzity na kazdé pamétl Kontrolni souéty, &l cyk-

Bea BOSMOMHOCTH BLHUMAHHA BCEX OCTANBHBLIX CXEM,
MOAKMOUCHHAIX K WIHE, BECIEA CYICCTBYCT ROSMOK-
HOCThL TOTO, 4TO HEMPASHJABHAA CHTHATYDA BHI3BAHA
APYTHM BICMEHTOM Ha witie. B atom caywae meof-
XOLHMO HENOABIORATS, HATPIMED, TOKOBON JOTHYCC-
K HIYT DAH HAXOMACHUA CXeMBL € HOHPABILIBITN M
BRIXOIIKM CHEHAA0M (BXOLHLIM ).

Topazno Goace npowanoXHTEABHAIM METONOM KOH-
TPOAA € UCALIO HI0AALMN HEHCIIDABHOTO 3aIOMHHL-
woiero yerpoitersa [13Y apanercs Meton cncipais-
HOME HETMTATEALHOIL IPOTPAMMEL, YIPABTACMOIN MHK-

lickd redundance. Generovénim 2 pro-
gramu, ktery spolupracufe pFimo s testovanym
hardwarem [v tomto pripadd ROM), miZe program
sm poskytnout informact o chybd. V pripads, ze
S napl. program vrati smyckou na zaddtek po na-
lezeni chyby, le polel cykl( hodin mefitkem, Jak
daleko probahl bez chyby. PRpojenim  vstupft
START—STOP na linku ménici svii stav s kazdym
priichodem smyCkou, dostanems maFict [nterval
& rliznou délkou. NapF. pro chyby, kieré jsou na
zacitku testovaci smycky, je na vstupu mendi pofet
hodinovyeh (mpulsi béhem kratstho mériciho okna
nez pro chyby, kieré se objevi pozdéji ve smyice.
lestlize e datovy vstup BM578 plipojen pevié
na log. 1 (t]. V], je do jeho registru posouvan
Plynuly proud ,jednicek” kazdym prabehem smyé-
ky. Viechny mo2né piiznaky pro rvizné delky smy-
cek e vhodné zahrnout do katalogu zdvadl,

Toto je velmi vékonng zpisob, jak naldzt chybu
vt velké skuping cbvodi pFl pouZiti jedingho vstu-
pu do BM 578, Indikuje semozfejmé pouze preni
chybng obvod. Dalsi jsou detekoviny az po od-

Bo mpesma mommrateasmont meran
CA Mowno mennanaonTh KOHTPOALHKE CYMMBE Had
KAKAOM DANOMHHAOILEM  YCTPOHCTHE B UMKAH-
qeckyio uaburounocts, B peayastaTe renepuposanns
HCNETATEABHON MPOrPAMMEL, KOTOPas HENOCpelcTaeH-
HO COTPYAHMMACT ¢ MCOMTHBACMMM TCXHUMCCKHM
serawemen (v aawwon caysae [13Y), cama npo-
Tpa MOKET 24TH HHPOPMALENO O HEMCIPABHOCTH.
B tom cays
BPAMACTER  neTaei
OWNGRR, KOTHTLE

B LMK TAKTOBAIX MMIYILCOR
ABARCTCA MHPOPMAUNCE O TOM, KAKAH HACTH Npo-

TpaMMe BhnoaneHa Gea omumbrn. [lpn nonkmoue-
s sxoton CTAPT —CTOI & iy, sameiiso-
HIER  CHOC COCTORHME TpM  KAKAOM  NPOXORICHUH
HETTH, NOTYHACTER HAMEPHTCILNI WHTepsAT pad
Jtanoit . Hanpusep, aus  sHescnpasiocT
KOTOPLIE MMCIOT MECTO B HANAJAC HCORITATEALHOI
METAR HA BXOAC MEHBINE KOAMIECTBO TAKTOBAIX HM-
HYALCOB B TeuvHie Godce KOPOTKOTO HHTCPRLIN M3~
MUPCHHA CXCM B Caydne omu0oK, KOTOphe MONBAR-
wTen B nerte mormiee, Eetu axon wanHmx npubopa
BM 578 nonsmoucit nocrommso & yposmwo gor. 1
Vie). T0 0 CTo perscrp BROAMTCH HETpopB-
OTOK  EXHHMIL TIPH RAUGKIOM  NPOXOMKICHIN
neran, Bre sossominie carnd ATy Pl
SHOHCHHH  OMHW 0eTaH (e
10T HeHeH pianHoLTeil. 3o — ueHb Hponspo-
e omubkin B Go

HHOTO BXO-

Py
CPYHNe CXeM HpH seno
aa BM 378, I1pi aroxm onpen
KU TIEPEAS HEHCTPAHHIN X

Without the ability of removing all the remalning
circuits connected to the bus, there Is a possibility
that 8 false signature could result from one of
the other bus components. In this cose, it is pe-
cessary fo use e. g a logle curremt probe for
discovering the cireult with incorrect output [In-
put).

A much more efficlent way of verifying ROM
stotes in order to isolate the defective one, is the
us¢ of a-specfal test program controlled by a #P.
During an SA test loop. a cyclic redundancy, or
other test can be employed for edach store. By
generating a test program which co-operates di-
rectly with the hardware under test (In this case
with @ ROM store], the program itself can provide
information about the fault. If the test program
loops back to its beginning after a fault has been
encountered, then the number of clock cycles is
the measure of how far the test has progressed
without failure. By connecting the START and
STOP Inputs to a line which changes Its state every
time the test locp completes a cycle, a measure-
ment window of various lengths will be created.
Thus, for a fallure occuring early o the test loop,
a smaller number of c¢lock pulses will enter during
a sherter measurement window than for fallures
which take place lateér in the loop. If the data
probe of the BMS78 signature analyzer is con-
nected permanently to log, 1 (i e V], a continu-
ous stream of “ones” s shifted into its register
at wach passing of the loop. It s advisable 1o Jist
in a Catalogue of Failures all the various signa-
tures obtained for all possible loop lengths

This Is a vecy efficlent way of facilitating fault
finding In a large group of circults [components)
with oniy one [nput to the BM 578 signil analyzer
employed. Obviously, it indicates only the first
defoctive circuit found. Further faflures [if any]
can be detected only after remedying the one Just




stranéni prvnl chyby. Potitd se samoziejmé s tim,
Ze uriltd cast hardwaru Je ji2 v poFadku

Jo zddouci vytviFel mensi smycky, kieré testuji
jednotlivé ROM nebo skupiny ROM. Jiné varlanty
této techniky mohou byt zpsobem, jak ziskat vice
&1 méneé disgnostickych informaci o systému. [(T).
identiflkovat Spatng modul nebo desku, vadnouw
pamé{ ROM, vystupni Spicku pamiéti ROM, apod.].

13.11. Zpétnovazebni smytky

Jak iz bylo difve naznateno, nejlepsi cest K tes
tovani obvod( se signilovgmi | datov§mi zpétngmi
vazbaml e rozpojeni jefich smyéek. Jestlize nelze

AMOTCH TOCAE YETPAHCHMA TIEPHO HCHCHPARNOCTI,
Ilpic aToM Takae HPEANOAATACTCN, UTO ONpeAcaci-
HAA SACTh TEXHUMUCKOrO OCHANCHER YiKe cnpanHa,
Heaatearno ofpasosars Goaee KopaTkie e, xo-
TOpBIE CAYHAT AIA- ucnnTanna oraeasuuy [13Y wan
rpynn T13Y, Jlpyrse sapuanter a1oil Texnmsn Mo-
IYT CRymUTE AAR yayuuwcnms foace mam MeHee
LMATHOCTHMECKUX . HHPOpMantil o cucreme (1. e
HACHTUGHUNPOBATE  HCNPASHABHLIL  Moayss  iam
TAATY, HEFONHOC SAMOMILIAIONICE  YCTPOiicTns;
xoanoft wrndr nasara [13Y a1 ).

Hhi-

13.11. Meran ofiparnoi caxan

Kax ywe Guao exasano nuaue, camy
NyTs ANA HCOMTAHAR €XCM € CHTH
HEIMI CBAJAME 3 nﬁpa‘mu.‘wm CHAZAMH IAHHLIX HBIR-
eTCA ux tereas. Ecan neasan ooprath

zpliné vazhy oteviit, stojime pFed pr ve
kierém misté obvodu je zivada, nebol chybnd data
oblhaji smyckaml dokola a nelze urélt, kde viastn#
vzulkafl. V 4P systémech [e velkou spaleénou smyi-
kou zpttné vazby datovi sbernice — neni ale Jo-
dind. Zpétonovazebni vetve v perifernich cbvodech
nas nuti zajistit jiz pM vyvojl moZnost rozpojent
I techto smyiek v obvoduech, Jako napf. vo#jsi ALU,
programovatelng Eitate, konvertory dat aj.

13.12. Dekadovaci ohvody

Tytd obvody jsou ohvykle slofeny v ptmé kombi-
natnl logiky. Pouzivajl hradla, Sipy dekodérd, pa-
wetl ROM nobo PLA obvedy. Mnoho z nich mize
byt ovéfeno pomoci PA ve volnob&hu. festlize ve-
stupy dekpdécd jsou hradloviny Fidicimi signaly
.data platnd® nebo .adresy platné® [napf, READY
nebo MEMR, MEMW u 18080, Je nutné zajistit, aby
vstupy BM 574 DATA a CLOCK spliiovaly pozadavky

nerin ofipamnofl csmau, To moRBAReTn npobiema
ONPEARIEHITA, B KAKOM MOCTE CXCMAl MMCCTCA HOMHC-
MPABHOCTS, TAK KaK OULITOMHBIC AHNHBIE TPONOAT
HEPUOLHUECKI N0 NETANM 1 HETL3A OUPEACAHTE, Tae
onn coloTnenHo TeRepupyoréd. B Muxponponeccop-
Hyx cHeTeMaX Goaswodl ofuell nerseit ofpatHol
CBRAY RRIACTCA wwtin nammux. OiHako, ona e
aneten  emmaersenson.  Llems ofparnoit  canan
B HepHGEPHAHNLL CXEMAX BACTARMAOT HAC yiwe Hpi
PpaapatioTke NPeAyCMATIIRITL BOSMOKHOCTL PasMh-
KAHWA STHX HETEAE B ¢ AX, KAK HAUpUMep, mieu-
we ALU, sporpamyipyesse cueramar, npesGpaso-
BATCAR JAHHAMX It T, 4.

13,12, Cxemm aesopmposania

i cxexp oL TONT #3 nupamoil komOiHa-
tunonmoit norukn, Oy MCHOALAYIOT DUTIAN, dnik
SANOMUHOINX YETPORCTY, JNDMIHAONIRE YOeTpoii-
eron 3Y e TUHL Meorne wa sux soryt upo-
ATLeR ¢ momMomeie CA B pekitse caoGoakors xo-
i, Bemt sM30a6 AeKOXPYIMIX. yeTpoikers Groxi-
PYIOTCR YIPARIAOUUIMY CHTHANAMI
BUAAHBLIY WIR
READY san MEMR, MEMW u 18080), 10 ne-
ofixomrmo obecnennts, utolur sxoxss BM 578 JIAH-

found, Also it Is assumed that a certain part of
the hardware Is In good condition to begin with.
1t is desirable to select smaller loops which can
test Individual ROM stores, or groups of them,
Other variants of this technigue can be used o
provide more or less diagnostic Information about
the system (Lo to Identify @ defective PCB or
module, a defective ROM store, or a wrong output
tag of u ROM store, e,

13.11, Feedback loops

As has been mentioned already, the best way to
test circults having elther signal or dala feed-
back, is to open their loops. If this Is not practic-
able, then the problem is: where is the defect In
the clrcuit, as the faulty data circulate around
the Joop and it is never known which element is
faulty and creatos them. In P systems, the data
buses are the most common feedback loop paths,
but they ars not the only ones, Feedback paths
In the peripheral circultey call for taking care of
the possibility of opening also these loops, 1 e,
dedicated ALUs; programmable counters, data con-
verters, etc, already in the development phase of
4 new type of instrument.

13.12. Decoding circuits

ults are formed usually by straightfor-
mlﬂmnlnn foglc. They employ gates, de-
ROM stores, or PLA circuits, Many
can be Verified with the ald of SA In the free
running mode. IT the outputs of the docoders are
gntad by vontrol signals “data valid* or “addrassés
2. READY or MEMR, MEMW of 18080),
sary to gnsure that the DATA and CLOCK
Inputs to the BM 574 signature analyzer meet the
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Obe. 13 — Jeden moZn§ vivojovy disgram testu ROM
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— START PA
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Fig. 11 — One of the feosiblo ROM test flow diageams
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(DATA musi byt na sondé

spriavného Casovini
hranou CLOCK].

v phedstihu pted aktivnl

Jestlize jsou viechns nebo jen nekterd dekédovéant
provedena uvnité 10 [Jako napF. u wP Fady BB0O),
lze sprivné dekodovani oveiit obtiznéji. P servis-
nich opravach i ve vyrob@t se viak nejednd o to,
co je uviitf soucdstky chybné, Castdfl se pouze
{dentiftkuje celd vadnd soutdstka. KdyZ chybuje
vnitEni dekodovani, vetsinou negeneruje chyby pou-
ze ve svém adresovém poll, ale stejné tak rosf
| jind adresova pole. Tato skutednost mize pii
hledani chyb pisobit obtize, Opét plati, 2e mo2nost
odpojeni jednotlivich 10 (vyfmutim 2 objimky| ne-
ho zablokovdni na vevyuZitém Fidicim vstupu, vy-
vedeném na méflel bod, zrychluje a zjednoduSuje
nalezeni zavady.

13.13. Paméti RAM

Statické paméti RAM obecné dobFe vyhovuji zdsa-
dam pomoci PA.

v modu volnobéh, jeliko? do nich musi byt nej-
dEive zapsdna data a teprve potom mohou byt Ete-
ny. Je viak mnoho softwarevych algoritmid, které
je mohou testovat a lokalizovat chyby, V dnednich
pamétech RAM s velkou hustotou je mnoho mog-
nostl Ke vzniku chyby. K vytvofeni téinngho sou-
baru testh jsou vyhodné podrobné znalost! vnitfni
struktury jednotlivych €ast paméti RAM. Nékteré
postupy testu jsou napl. Fidek po Fadku, sloupec
po sloupei atd. V avahu pfipadaji takové testy,
Které zaberou midlo mista v pamiti ROM, jsou jed-

HBIE s TAKT yaouwaersopray yoaoBuas mpanitis-
#oit ennsponsdaunn (JIAHHBIE aoamem s myne
onieprasatt axriuise dponrs TAKT).

Ecin Bce aHam AexompmposiuiR MM TONEKO HCKO-
TOpHE N3 HEX ocyuwecTickun Baytpr 10 (kg ma-
npHMep, B MuKponpoueccopax cepun 6800), 1o npa-
HHABNBIE  NPONECC  ICKOAMPOBIHMA  IpOBEpACTCH
caowuer, TIpn peMonTe B paskax. TexobeayREBAHHL
a MPOMIBOACTHE Peh HACT HE O TOM, W10 He-
HCOPABHOCTL  BHYTPH  AJCMEHTA, HO Hame  Boero
ONPEUCHRETER BECh HEMCHparHatl atement, B rtom
CAYHAC, KOIMA HENPABMABHO paboToeT CHCTEMa RHYT-
PEHUCTO ACROAUPOBAHHA, OGWUHO OWHEKH resepi-
PYIOTCH HE TONBKO B CROGM JAPECHOM TOJE, HO HMe-
OTCA TAKKC MOMEXH J B APYTHX AAPCCHBIX TIOXRX.
10 OBCTOATEALCTHO MOMET THKKE [PH OTHICKMBA-
HUH HEHCNPARHOCTCH BRIBMBATL 3aTpynHennn, Owirs
CHPISELIHE NPUHIUED, YT0 BOIMOMHOCT OTKIONC-
HHA oTacabibix 10 (BHuManmeM na manemn) wan
6. 0 yupas BXO:
13, NONKIOYEHHOTD K HIMOPHTCALHON TOMKe, VOKo-
PAET . YIPOILIET HAXOKIGHHE HCHCIPABHOCTI,

13.13. Haxonurean O3Y

Cratuuccxne  samosumaomue  yerpoiicrsa O3Y
B ofieM RHAc OYelb NPHTOLIH NPH HCOBTAHHAX
¢ novonae CA. OHu He MOTYT MCIWTWBATHCA B pe-
AUME cBOBONHOIO. NOMA, TaK KaK B HHX caenyer
€HAYAMA BBUCTH JAHHMIC, O TOALKO NOCTE 3TOFD MX
MOEHO CHnTHBATH. OusaKo, CYmECTRyeT MHOro
TOPHTMOE MATEMATHYCCKOTO OBCCIEUCHIA, KOTOPHC
MOTYT CAYHHTL UL MX MCOMTAHHA M ONpeReaeHHs
HenenpasHocTeit. B cospesensmx  aanoMuHaminmnx
yerpoiicraax O3Y ¢ BGosiuoil MIOTHOCTHO HMeeTeR
MHOFO BOIMOMHOCTEI! BOIHUKHOBeHHR ourufku. [l
coanaHnA SpdeKTHBHOrD HaGopn MCORTAHME e
coofipasne noapolHo SHATH BHYTPCHHION CTPYKTYPY

uacTeit ro yerpoitctaa O3Y.
Herotopre cnocofpl MENHITAHMA SAKIOHAIOTCA # 10~
€TROMHOM HCMNTAHMN, OKOAORHOM HCBITARRIE N T, 2,
TTpuHHMADTCA B0 BHUMAHHE TAKKC WCILTAHHA, KO-
TOPBC SAHHMAIT MOJD MECTA B  SAUOMHHAIOIIEM
yerpoiierae [T3Y, annaores mpocThiMm i GHCTPRIMH.

requirements of correct timing [the DATA must
be an the probe with o certain lead before the
CLOCK triggering edge].

If all the decading, or only some of i, Is accom-
plished [nside an integrated circult [as it s in
#Ps of the 8800 line), then It fs more difficult to
verify correct decoding. However, in service prac-
tice or in production, It Is not important what is
defective tnskde a component, more often the de-
fectlve part only las to be identified. 1f internal
decoding falls, usually It generates fallures not
only in its own address fleld, but also disturbs
other address fields. This Tact can cause difficult-
ties fn trouble-shooting. Thus, it stunds again: The
facility of disconnecting the individual Integrated
elreults (by pulling them out from their sockets],
or blocking at the unused control Input brought
out to & measuring point, hastens and simplifies
fault finding.

13.13. RAM stores

Static RAM stores are generally suitable for the
SA test lechnigue; however; they cannot be tested
In the free running mode, as first the data must
be stored in them wnd only then can they be read,
Nevertheless, there are many software algorithms
which can test these stores and locate faults. In
modern high-density RAM sstores there are many
potential fallures, For forming an efficient set of
tests, a detailed knowledge of the internal steuctu-
re aof the Individual parts of the RAM store Is
necessaty. Some lest procedures [nvestigate row-
“to-row, column-to-column, ete, fallures. Such test
patterns have to be considered which take up
only little space In a ROM store, are simple and
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noduché a rychié. Dilezité viastnosti RAM, kieré
by mél dobry test ov&Fit, jsou:

1. Schopnost zapsat a fist z ka2dé bunky nulu |
Jednicku

2 Neexistence vzajemné interakce dvou paméio-
vych bunék

3. Presnd funkce vstupi, vgstupii a Fidleich linek

4. Schopnost |ednoznalného adresovani kazdého
slovi.

Neékterdé obvyklé postupy pouZivané k testovani

téchto viastnosti jsou:

— Sachovnicovy test

— putujici nuly &l jednléky

— zapamatovani adres |plynule

Ocuonnnte cuoiicran O3Y, KoTophie I0AMmHE NposE-

PATBCA XOPOIIHM HCHBMTATEALHBM MCTOAOM, ABAR-

woTeA:

1. CnocofHOCTH 3anMcaTh 3 HCNBITATS HOML K CL-
HITLY B Kamaoi aueike,

2 Orcyrersie ayx
HueCK,

3. Tounan paboTa BXONON, RHXONOK I YHPIHIHIONIHY
SO

4. CnocolHocTe 0NHOINANNOR DAPECAUHH RAMIOTO
CAOHL,

Heroropue obwunse cnocofin, ucnomnayeMue 1A
MCHLTIHHA STUX CHONCTB, CAeNyOuLie:

— WAXMATHOC HCNBITAHHE

— nepes MUCEA Ky AR au

&isel)
— uklddani obsahu paméti ROM do pamati RAM.
Test pam&ti RAM miZe byl ¢asti iniclalizacni pro-

cedury nebo samokontroly a miZe byt také pouzit
v testovacim programu PA. BF

= azpecon (TARBHO HOSPACTAIONLX
wicen)

— ‘BBOIL COLCPIKAHMMA IANOMHHAIOWETO YCTpoiicrsa
N3Y s sanosmunaiomee yerpoiicrso O3V,

5t oM it 03Y mo-

ET BHITH HOCTRID HAHLHA

b

speedy. Essentinl propertles of a RAM store which
an efficient test set should verify are as follows:

1. Abllity to write and read a “zero" and a “one”
in every cell.

2. Absence of
cells.

3. Correct gperation of inpuls, outputs and con-
trol lines.

4 Ability 10 address each word separately.

Intersctions between two store

Some of the usual procedures employed for testing

the above properties are os follows:

— Chesshoard lest.

— “Zero” or “one”,

— Storing an address (gradoally increasing num-
bers|.

— Storing the content of a ROM store In a RAM
store.

The RAM store test can be a part of an inittalizing

dure or of a self-testing program and can

pouenyp
uam M MOKeT BbiTh TaKme MENoILI0-

¥
miize byt pouzit pfimo k identifikaci vadné pamét]
RAM, testujeme-ll programem ve smyckich (viz
kapitola ROM). Programovd smycka mize byt vy-
tvoléna pro jednotiivé RAM, skupiny RAM | pro
cely ‘systém, plesnd tak jako v pripadd testovani
ROM. Vyhodo samostatného testovini paméti RAM
I, 2e je z 0, co se (estuje a fe tedy jasne, Ze
nalezneme-ll Spatng ptiznak, je chyba jednoznagng
v RAM.

PFi testovani dynamickych pamiti RAM lze pouzit
rovin# nikteré vzorove programy pouZitelné pro
statické paumetl RAM. Jeding pridavnd komplikace
pochizl 2 existence refresh” obvedil. T kdyZ fsou
paméti RAM testoviny pHimo v systému a v plné
rychlosti, nebgvaji védinou tézkost s nestabilitou.
Nastabilni  pFiznak se vSak miZe objevit, kdyz

BAHO @ PAMEAX MCOWTarcansol  nporpasmsst CA.
Cirmatypinii aHaIHAZTOP MOKCT GMThH MCHOIBIO-
BaH p HEHHO 1A Ofp R

Horo yerpoitersa O3Y, koraa menmramize ocyme-
CTBARETCH MporpaMmoi no meraam (e, ra T13Y).
Nporpayyean netan  somer Guirh Co3anEa 238 OT-
Acasinix O3Y, rpymn O3Y uw nan sceit cncrems
TOMHO TRKKe, KIK U R cayuse ucnwtanna [13Y. [pe-
MMYWESTES CAMOCTOATEABHONO. MCHLITAHHE BANOMM-
Hamero yerpoiiersa O3Y sakmouvaerce B ToM, wto
MBHECTHO, HTO0 HCHBITHBICTCA W, CAEAOBATEABHO, ACHO,
UTO CLAM HAMACHD HETPAMNALHAR CHIHATYpA, To He-
HENPABHOCTE OAHOAHANHO HaxoanTen B O3V,

Mpy  MemmTanms  GMRAMHUSCREK BAMOMWHAOULIHX
yerpoiicts O3Y MOAHO MCHOALIOWATL TAKKE HUKO-
TOpKiE GOPAILOHLIC TPOrPAMMAL, KOTOPLE MOTYT LT
HENDARIOB] AGA CTATHYCCKHY  SON0OMHHOWHY
yeTpolcTs UHCTHCHHOU  AONOHHTEALHOS
OCADKHEHTE BhITERICT M3 CYIMECTRORANMA CXCM BOC-
cradonaenns (refresh). /lawe s 1oM caywae, xorma
aanomsHaone  yerpolficren O3Y  wenummmaorer

b used @lso in an SA test program. The signature
analyzer can be employed directly for [dentifying
defective RAM stores when the test program pro-
ceeds in loops (see item 13.10). The program loop
can be formed for the individual RAM stores, or
groups of RAM stores, as well as for the whole
systein, exactly as in the case for the ROM test
loop. The advantage of testing only a RAM store
Is the fact that it Is known what Is being tested;
when a wrong signature is displayed, the fault is
definitely in the tested RAM sfore.

When testing dypamic RAM stores, also certain
standard test programs used for static RAM stotes
are applicable. The only additional complication
comes from the “refresh” circuitry. Even though
the RAM stores are tested directly in the system
and at full speed, usually Instahility s not a pro-
blem. However, an unstable signature may be dis-
played when the “refresh” clreuitry galns contraol




.refresh® obvody pPebiraji Fizenl adres a dat pa-
wigti RAM ndhodng o nezdvisle na aP. 1 kdy? je
Lrefresh® obvod synchronni s trdlnimi hodina-
mi, neni veidinou jednoznafné synchronni s pro-
vadengm testovacim programem. Je mmoho zpl-
sobi, jak vyPeSit tento problém. Jeden z nich e
generoval ,hodiny plamych dat”, Data |sou v tom-
to phipade snimdna pFiznakovym analyzdtorem
pouze tehdy, jsou-1l na sbérnicl platné data z RAM,
nebol signil CLOCK do analyzdtoru je vidy béhem
LJrefresh® cykld vypnut. Signal, kterg vypind ho-
diny [tzv. clock qualifier] je vidy v systému k dis-
pozici, nebol je nutny k Fizenf ostatnich obvodi
na shérnicl

Ndhodné slgnily 2 .refresh” obvodu mohou byt
potlageny jeho dplnym zablokovénim. Obsah pa-
metl miZe byt | potom zachovan, bude-li cas, za
ktery testovaci program projde pfes vsechny ad-
resy RAM, kratsi ne2 maximilini povolend perioda
obnoveni dat. Data budou obnovovdna samotngm
testovacim programem. Ve skutetnosti vak dobry
test RAM do tak krdtkého ¢asu stlafit prakticky
nelze. A navic, komplexni test dynamické RAM by
mél mit pro ovéfeni stability <at vioZeny fekaci
smy¢ky del8i, nez je perioda obnovovini dat.

Techniky testovdni ,refresh® obvodi jsou zévislé
na Jejlch sestave. Bez problémi je testovani téch-
to obvodil v pFipad@ jejich Fizeni a syochronizovi
ni 4P [naph. Z80). Jsou-ll asynchronni, mohou byt

HEMGEPEACTHEHNO B PAMKAX CHCTEMM HA [I0JHON KO-
poctit, To OfMMHO HET SATPYAHEHHA € HCYCTORMM-
pocteo, HeyeTolluusan cursaTypa MOMmeT NORBUTH-
CR B TOM CAYHNE, KOPAQ CXeMBL BOCCTaHORNICIH (-
fresh) nepeHHMIOT YUPRBICHHE AZPCCAMM M iH-
HEMH 3anoMHEa0Mere yerpodictsa O3Y cayvaiimo
W OHE3RBIHCHMO OT MHKponpoiwecopa. Mdame » Tom
caywae, Koran cxema  socetasomnenua  (refresh)
CHHXPOHHA € UCHTPAJILHBIM TAKTOBMM CHIHAJOM,
ona ofsno ne o F

€ OCYICCTRIACMON (MCHMTATEAWHON nporpaMMoir.
Cyuectsyer mMuoro. cnocobon pewleHys atoil 1po-
Gaembl. OadH #3 HHX sax/odaeTca B smpaorse
TAKTOB CpaseiLanBny aannbix. Januse 8 atux cay-
AAN CHUMAIOTCH CHTHATYDHLM SHITH3ATOPOM TOMh-
KO TOrLa, KOTAA HA IUMHC CHPABELTHBR NaHHKIC
or O3Y. max kax cursan TAKT, nocrynaoumit
B AHATHAATOP, BCELAN BMEMIONCH B TCUSHHE UHKIOD
saceranonacuua (refresh), Curnan, sotopmit su-
KUoMACT 4ncw (Tak dasmsacsmit, clock qualifier),
WMEETCH BLETAA B CHCTEME, TAK KaK o Heabxomuy
AR YOPRBACHItA OCTANBULMI CXCMAMU HA HIMHC,

Cayunlitmie CHTHAAM H3 CXCMBl  BOCCTAHORACHHA
wrefreshe moryr OmTh nOASRACHW Co mOAHON Gao-
wupopkoil. Conepskanite  3anNoMHHADUICTO  YCTPOil-
€T MOKET W NOCHE 9TOF0 COXPAHATHCH, €M Bpe-
ME, B TCHCHHE KOTOPOrO MCOWTATENRHAA NPOTPAMMA
npoxenuT Yepea nce anpeca O3Y, meubule npetenn-
HO-LOOYCTHMOTO NPCACId BOCCTAHOBICHMA MAHHKN,
Nanupte GyayT BOCCTAHABAMBATCA CAMOJ  MCHBITA-
Teanuoit nporpavyoi. ONHAKG, 8 JCHCTBHTENLHOC-
Ti noaxomaurui cnocob memuranna O3Y  mesoa-
MOWHD CHUTH B CTOAL KOPOTRHI MHTEPBAJ BPEMEHN
M, KpIME TOrO, KOMIUICKCHOC HCMBITAHNE JHHaMH-
ueckoro yerpoitersa O3Y npn nposepre crafin,
HOCTH  DAHHEIS  I0TAKCH  CONEPHKATE  TETHH oMt
AAHMK, MTCABHOCTH  KoToplx  Goawwe nepsona
BOCCTANOBCHIA JAHHAIN.

Criocoli  MCNBTAHUE ©XCM  HOUCTAMORACHUA  Hie-
freshy asmucar or mx comepwannn. Bes npofizesu
MOKHO HCNITHDATH YKNGAHHBIE CXOMBI B TOM ¢Iy-

of the address and read lines randomly and In-
dependently of the xP, Even If the “refresh” cic-
cultry is synchronous with the master clock, it is
hot necessarlly synchronous with the test pro-
gram Just running, There are many ways of solving
this problem, one of which consists in the gene-
rating of a “valid dats clock” signal. In this case,
data are sampled by the BM 578 signature analyzer
only when valid RAM data are present, as the
CLOCK signal to the analyzer is slways off during
e “refresh” cycles. The clock guaiifier signal,
which switches off the clock, is olten already
avallable in the system, as it Is necessary for
tontrolling other bus cireuits,

Spurious signals arriving from the “refresh® cie-
cultry can be suppressed by its complete disabl-
irg. The content of the store can be preserved even
then, provided the time period, during which the
test program scans through all RAM addresses,
Is shorter than the maximum allowed data “re-
fresh” period. The data will be refreshed by the
test program itsell. In actual practice, a good
RAM test program cannot be squashed Into sucl
a brief time period. Moteaver, a complex test
program of a dynamic RAM store should In-
clude for the verification of data stability walt
loops which exceed the maximum data “refresh®
time.

The test technique of the “refresh® circuitry de-
pends on its design. If it [ driven by a #P and
synchronized with it (as in Z80), then thera are
na bl with the testing of the “refresh® cir-

HAe, €CAM OHM YNPARARIOTCH 3 CHHXPOHMAND:
OF MuKponpaueccopy (Hunpa Z80). Ecan onu

cuitzy. I the “refresh” circultry is asynchronous,
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testoviny joko nezivisly systém ve volném b&hu,

Plipojenim vyvodu CLOCK BM 3578 k hodindm .re-
fresh™ obvodu a vyvodii START—STOP k nejvy-
anamnéfsimu bitu |, refresh®™ adres, mizeme ovéait
piiznaky celého obvodu. Qbvykle o nutné zastavit
Prl testovani ,vefresh” obvedit mikroprocesor |RE-
SET a HALT), uby svou schopnosti prerudit refresh
€l yvykradat® cykly neovliviioval test

13.14. Vstupy @ vystupy

Ni tyto obvody se lze divat jako na paméfova mis-
ta s navazujic logikou. Do lestovaciho programu
se vlozi Castl, Které zapsanim & predtenim kazdého
Elenu testovach p I stimuluji

vsechny vistupy a vstupy (vstupy je nutné propo-
JIt s néktergm predem ovéfenym vistupem a @ist
z nich data a2 po zapisu do tohoto vestupu], Ty-
Plckou testovaci p | dat pro ¢
vystup mii2e byt napf. putujict Jedniéka |hexade-
cimilné ©8 @1 @2 84 B8 1@ 20 4@ §0 FF), PHklad
algaritmu vytvifeni stimulu je na obr, 14, Navazu-
Jicl logiku je nutné vyzkouSet dalimi stimuly, vy-
tvofengmi podle struktury a slozltost] navazuji-
vleh obvodi. Vedy se snazime o to, aby co nej-
VBt podel uzlh (1 uvnitF 10) ménil deflnovans

P

zKouSeni vstupli je nutno mit v pamiti, e
viastné dochazi k jistému druhy zpétné vazhy —
data se po prichodu dvojic vistup —vsiup opét
ohjevi na shérnicl. To mZe pil soutasném zkou-
seni vice vstupil v jedné smycce znemoZnit loka-

CHHXPOHHAL, TO MOFYT HCHWTRBATECA B KAMCOTRE He-
BABMCHMON CHCTEMBI B PEAUME CROGOANDIO X0,
B peayantate noakmoucnua smuoza TAKT BM 578
K TUKTOBOMY BXOLy CXeMbl HOCCTanOBAeHNs arelreshe
# punozos CTAPT—CTOII & crapuwemy Gury aa-
pecos soctaHomrenun  srefreshic momuo nposeputs
CHTHATY P Beeit exesst, Ofnano HeoGxoaumo ocra-
samtrs mukponpoucccop (CEPOC w0 CTOI) npse
HCOLITAHMN  CXeM  noccTaHomaeHnn  »refreshs anw
TOro, HTOfK MIKPONPONECCOp © MOMONILIO exoeil crio-

TH Hpep ackne srefresha wase
BHHHMATH KA HE OKA3RIBA BOACHCTHHE HA [1po-
HESE MCTILITAHIA,

13.14. Bxoaw u Brxoam

3T CXEMBl MOKHO PACCHATPHBATE B Raue
HOMBHOUIHX MECT € COMPAMEHNOH MOk
TLITATEABHYIO TPOTPAMMY BBOIATCH HACTH, KOTOPHC
B PEIYALTATC JAMMCH UM CHHTWBAHMA  KaMKAOTO
HICMCHTA HCOWTATEARHON N0CICI0BATEALHOLTH BOa-
Gy7an0T NOCTCNEHNO Ble HHIXOIL # BXOAW | BXOMR
HEOBXONUMO COCIMHNTL ¢ OPENCATHHLIM paHes TIpo-
BEPEHHIM BHXOIOM M WATATH CHHMACMME ¢ HIX 1aH-
HBIC BUIOTH N0 3AMHCL aaxnox Baxone ). Trmr-
HOH HCTIMTATCABHON TOCACAOBATEALHOCTLIO TAHHbN
JIH BOCHMHGHTOROTD. BHIXOMA MOMNCT GuTh, Sampi-
Mep, NCPEMCILAOHIAACH cauEMua (B WwelTHIAnATE-
pranoy wrae 00 01 02 04 08 10 20 40 B0 FF).
Tpuyep aaropursa coazamion cTiMyaa fan Ha phe.
14. Conpasmcenuyio JOrHKY CACAYET HPOBCPHTL MO~
noann or . coana B BaBK-
CHMOCTH OT CTPYRTYPR M CAOKHOCTI COMPRMCHERIX
exem: Beernma caesyer crpesuthes k tomy, urofilm
KUK MOHHO GOJLLICe KOTHHCCTRO yados (1 suyTpit
10} uwamensan onpeserennuy o6piaos ceoe co-
CTOHHME,

TMpw wenmramin BX0H0s CALAYCT HMETH BRIAY, NTO
CODCTHERUD HMEET MECTO DNPCACACHELIE BI 06pATION
CHAM — MAHHKC 70CHE TPOXOKICHHN HEpea TPAKT
BHIXOL — BXON, CHOBA NOARARIOTCA HA WnHe. 310 Mo-
HET CHCCTH MO HET BOIMOWHOCTE QUPENeeHinn Mec-
TOHAXOAACHIA HEHCITPARHOCTI (1D OUHIBPEMEHHOMN

then 1t can be tesied as an aulonomous system
in free running, By connecting the CLOCK output
of the BM&78 instrument to the clock of the “re-
fresh® circultry, and the START and STOP lines
to the most significant bit of the “refresh® address,
the signatures of the whole circuitry can be veri
fied, Usually, it will be necessary to stop the
microprocessor [RESET and HALT) during testing
of the “refresh® clreuitey, in order to prevent It
from influgncing the test by its Interrupt and
cycle stoaling capabllity over the “refresh™ cir-
culiry.

13.14. Inpuis and outpuis

These circluts cai be considered as store locations
with related logic, Into the test program are in-
serted parts which, by writing or reading each
element of the test sequence, stimulate successively
all the outputs and Inputs (i Is necessary to Inter-
connect the inputs with one of the outputs which
has been verified previously and to read the input
data only after writing them Into this output).
A typical data test sequence for an eight-bit out-
put can be a “walking one™ [in hexadecimal form:
22 91 92 @4 94 10 20 40 §@ FF). An example
of an algorithm for stimulus creation is n Fig. 14,
The rélated logic has lo be tested by means of
otheér stimull created In accordance with the
structure and invoivedness of the related circults.
The endeavour is 10 cause a maximum number af
nodes [also Inside Integrated circults] to change
their states ina defined manner.

When testing Inputs, it is necessary to bear in
mind that sctuglly a certain type of fedback is
created, as ofter passing through an output/input
pair, the data appear agaln on the bus. When se-
veral Inputs to one node are tested simultaneously,
this can prevent fault location. Consequently,



— START

— tust vystupn ?

— STOP PA

— START PA

~ prv{ Elen testovaci posloupnostl
— jeate elen ?

— prvni vystup

— josti vistup 7

— zapls

— dulsi vystup

— dalsi Clen testovacl posloupnosti

ECos~aounswunm

oo

1 = crapr
2 — e baxoon *

3 — cron CA

4 — crapr CA

5 — qepuidii aReMENT DOCISAORRTCALFOCTH HerTANNT
6 — ewe snemeny ?

7 — uepuit maxoi

]

9

maxn

asiesenr

5 — First eloment of (he test sequence
6. — Sl elemont ?

7 — Fiest output

# — Sl output #

9 — Writa
10 — Further output

11 — Furiher olement of the test sequence
ano Yes
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lizacl zavady. Testujeme prote vidy kaXd§ vstup
zvlast, nebo svéPfime cely test [porovndvini vy-
slangch & sejmutych dat postupng u vSech vstupil)
procesory, s odskokem na zatatek celé smytky
pPi nalezeni chyby. PFiznakovym analyzdtorem pak
jistujeme pouze délku smycky a 2 charakteristic-
:h pFiznakl mOZeme v dokumentaci sestavit pri-
mo chybovnik vstupl. Tato metoda je podrobng
popsana v kapitole 1310, Pamé&ti ROM o na obr. 13,

12.15. Asynchroanni obvody

Existu]i obecné Ctylf cesty, Jak se vypolddat s tes-
tovanim asynchronnich obvodi:
1. Vyhneme se pouzivéni asynchronnich obvodf

2. Béhem PA obvody synchronizujeme
3. Testujeme fe autonomnim testem

4 Netestujeme je.

13.18.1.

Pro ziskani opakovatelnych platnych priznakd
u obvodu preruSeni musi existovat piesné Gasové
relace mezi vstupem CLOCK, START/STOP Interva-
lem @ datovim vstupem. ProtoZe pleruseni jsou
oleendé Fizena asynchronniml obvody, musime. Gas-
to ufinit specidlni opatfeni pro umoinéni PA. Sig-
nil preruseni mize ptijit v kterémkoliv bodu pro-
gromu a pfesny okamZik joho prichodu neni obvyk-
I Fizen uP,

PEerusent

Je mnolio typii chvadd, které mohou vysilat signal
pro preruseni: kldvesnice; displej, obvody .refresh”
pamiti RAM, DMA, komunikace, obvody servobi-
zeni a obvody sbéru dat. Vicendsobnd pParuSent
jsou €asto Fazena podle priovity @i vektorovi.
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HCARTAHUY BINBUIOTD KOIMHCCTEA BXOIOB B OXHOH
nerae, [1oaToMy HCOBITRIBASTCA KAAKALIT BYOL OTACL-
HO MU BCC MCIWTARNE (CPARHIBAHIE TCPEIARICHBIY
M CHHMAGMEIX MAHHMX NOCTENIEHHO Hi BOEX BXO-
AaX) OCYWECTRAACTCH MUKPOMPOLIECCOPOM ¢ MEPEXo-
AOM B HAYAJO BCCH TCTAR Npu 0OHAPYREHHN HeHc-
npasuocTH, C TMOMOIEI0 CHPHATYPHOTO AHAAH3NTO-
Pa4 OUPERCANCTCA TOALKO AAMHA CTAM M HA OCHO-
BAHHM SAPAKTEPHMN CHTHATYD MOWHO B JOKYMCHTA-
I HCIOCPCACTBEHNO COCTABUTE  NEpCuCHR  Helc-
npasHotTeR Bxoaos. DToT MeTOA NOApoBHO OHHCAH
B n 13,10, »3anosuraomue yorpoiteraa [3Y0
Ha piz. 13

13.15. Acunxponnsie cxems

B ofmem BMAC CYIIECTBYIOT YCTHIPE HYTH HONBITA-
HHA JCHHXPOHHBX CXOM;
1. MaBeskaTs HCMOABIOHAMUA ACHHXPOHHEIX CXEM

2. Bo ppesa CA o0ecneunTh CHHEXPOHMIMILLIO CXEM

3, Menmmanne ocymecTnAseTcA ¢ NOMOIMBI0 ARTO-
HOMHOTO C10C06a HEIBTAHKA

4. Menmrtanua e NpoMaBoRaTen,

13.15

LA HOAYHEHUN BOCTIPOHABOMIMALY NPARKILHEY CHI=
HATYP B CXCMC NPEPHIBAHIA IOJKHO CYUICCTROBATE
TOHHOC BPCMEHHOC COOTBETCTRME MemAY CUMIHALAME
nxoga TAKT, CTAPT—CTOIl, uutepsansy u Bxo-
an mauumx, Tak Kax NPepeBIHUC OCYIICCTRARETCH
B obuem cayuae ¢ HOMOUIBIO ACHHXPOHHRIX CXCM,
TO HACTO HEOGXOLMMO NPHHATL CTICUNATBHBIC MEPH
aan maamesknoro wenoavsomanun CA, Crrsad npe-
PHBIAHMA  MONKET NOHBUTLCH B MofioM Mecte npo-
TPAMMi W TOMHOC BPEMA €F0 NOARICHWA OOKMHO
HE QHPERCIRETER MUKPOIPOIECCOPaM.

Cymecrnyior MHOro Cxes, KoTapue MOryr nepew
BATH CHIHAN IPEpRBAMIA: RAABMATYDI,
exemMnl Bocctanosaioin srefreshe aan
yerpoiersa Q3Y, aanoMuHmomes yerpoicTso ¢ npa-
suese pocrynoy AYTIL comua cesan, cxemst ynpa-
BACHUA B exemnt cBopn ammnik, Muorosparise

Obpuvanine

each Input must be tested separately, or the
whole test [(compariog of the sent and sampled
data on all the Inputs sutessively) can be entrust-
ed 1o a processor with loop-back to the beginning
of the whole loop when a defect is found. With
the aid of the BM 578 signature analyzer, only the
length of the loop has to be determined and, from
the specific signalures for the documentation, a
citalogue of input failures can be compiled di-
rectly. This technigue is described in detall In
ftem 13.10. [and supported by Fig. 13} where the
tests of ROM stores are described.

13.15, Asynchronous circuils

Generally, there exist four basic ways of desling

with the testing of asynchrenous circuits:

1. Complete avoidance of using asynchronous cir-
cuits.

z byn:hroulmlg them during the application of

3. Te nng them by an autonomous test.
4 Not testing them at all

13.15.1

In order to obtaln repeatable valld signatures
from an interrupt circult, exact time relatlons must
exist between the CLOCK input, the START—STOP
window and the DATA inpul. lnterrupts are usually
controlled by asynchronous circuits, therefore,
often special provision must be made for employ-
Ing SA. The interrupt signal van oc at any
program polnt and usually the precise tme of its
oceurrence s not pP-cantrolled.

Interrupts

Many different types of circaits can send an inter-

rupt stgnal, L. e keyboard, “refresh” clrculls, RAM
stores, DMAs, communications, seevo-control and
data acquisition cireuils. Multiple Interrupts are

often controlled according to priority or vectored
networks.




Nejlepsf je chdpat preruseni jako uzavienou zpat-
novazebni smyéku, kterd musi byt pro aplikaci PA
ctevienn. Nejvhodnejsim mistem Kk tomu |2 pFeru-
sovacl vstup do wP. Rozpojenim pFerusovaci linky
v lomto misté ziskdme moznost oviadat pFeruSent.

1 kdyz nyni dojde k vysldni pozadavki prerusent
uP jef nepfijme. PFl behu PA testovaciho progra-
mu potom trvaly poZadavek na preruleni (vypi-
notem ¢l propojkon u u4P), zpsebl v plesné defl-
novaném misté [u instrukce E1] skok do testova-
ciho podprogramu plerudeni, odliného od normél-
niho o o0 p Tento podp vy-
tvolf 4 vySle takovou posloupnost dat (t). stimul),
kterd vyzkoudl, tf. vybudi obvody, souvisejici s ge-
nerovianim pEslusného poZadavku pPerusent.

Jeden zphsob, jak lo provést, je nahradit adresovy
prostor paméti ROM [v ni2 je obsluha prerusen]
jinou paméti ROM s testovacim programem PA.
Viz obr. 15 a, b.

Jing moZnost je zahrnout do obsluznélio programu
pteruseni rozhodovac hlok (PA-NORM.) — viz
obr. 15c.

Nekteré asynchronni obvody, obsluliujici pFernse-
ni, mohou byt hud synchronizovdny nebo ignoro-
viny. Zpétno bni siytky lze otevFit a testovat
sumastatng, Pro hodinovy vstup BM 578 1ze obvyKle
pouzit hodiny systému. Signaly START/STOP mo-
hou byt vzaty 2 vodice polvezeni pferuSeni nebo
softwarovl generoviny na nevyuzitych adresovgeh
voditieh &t na zafizeni Fizengm datovou shérnicl
{napt. vystupni port sf). V plipade mnohondsob-
nych peeruseni vybudujeme systém lestd poastupné

TPCPHIBAMMA HACTO COPTHPYIOTCA [0 TPHOPHTETY a1
mekTopunM  obpagsom. Jlywwe neero npencrasaats
TPEPUBAHNE B KIMECTHE JAMKHYTOH 1T obparuoil
CHAAM, KOTOPaA MOJKHR OGhiTh PASOMENYTL 248 npi-
CA. H HUSM MOCTOM RBAH-
©TCH BXON Upepumminta B Mukponpoucccape. Iyrtes
PAAMBKAHIUA EPEPHBAIOINCE AMHIE 8 STOM MeCTe
NOAYHACTCHA BOFMOKHOCTE YIPABAESHHA TPEPRBALICM.
Ecau v atoM cayuae sMeeT MECTO Hepeiasa Ciria
AR PEPHIBAHHA, TO MUKDOIPOLCCCOP €10 e mpe-
primacr. [Tpu NpoTeKanmy MCHMTATENLHOH TPOrpam-
sn CA mocroansoe rpebomaiite npepamasion ( su-
BAOUATEACM MM 11e i )
CH0COGCTRYCT B TOSHO ONPeReiIeHHoM Mecte (y i
erpysint E1) cxauxy @ sconraTessiyio moanpo-
TPAMMY EPUPHBIHHA, OTANMMOIYIOCH OT HOPMATL-
Hoil pBcaAYHHBIOWCH nporpaManl DTH MOANParpaM-
Mt BRPAGATHRICT i OCPEAALT TAKYIO . NOCICHONETC h-
HOCTE AwiHHX (T e, cTumya), KoTopsit nposepier,
T. €. ROAGYIKAACT UENH, CBABIHHKC ¢ TCHCPHPOBI-
HUEM COOTBETCTRYIONIErD TPEGONAHMA TPCpRBAHI,
Oase cnocol, KIK OCYMIECTBUTE CKABAHHOC, JAKI0-
HAETCA B 3AMCHC TPOCTPAHCTBA ALPCCDB 3ATOMHHA-
soumero yerpoiictna TI3Y (s kotopom useetes ofcy-
P A) ApyrEM yerp n3y
© ucnuraTesuoil nporpamsoit CA — oy, pue. 15a,
6.
B xauecTee ApyToil BOAMOMHOCTIL MOKHO BRIOUHTH
noporossiit Gaok (PA—NORM.) s nporpasmy ofi-
CAYRUBAMMA Npephasmis — oy pue. 158,
Hekoropsie acHHXPOHHEE CXeMbl, 0OCTYRUBOUHE
NPCPRIBAHKE, MOYT CHHXPOHHIHDORITLCH #AH HIHO-
puposateen. Llemt oBpaTsoi CoRon MOmNO pasodk-
HYTh 8t OCYIIECTRIATE CAMOCTORTEARITIE HCHTANIIA,
Iaw rtaktoworo mxona BM 578 mowmo ofurauo e
TONKIOBATE TAKTORME HMIY/H cireremsr. Citria-
am CTAPT—CTOIl moryt furs cnath ¢ npopoi-
KA TOATBEPRICHIA TPEPMBAHIE WM TeHepHpo-
HATECA 110 {IPOTPRMME HA HOHCOOMBLIDRAHHMX ANPEc-
KX NPOBORMKAX MM M YCTPOHCTBAX, yupanin-
eMuX uitHoll danumx (Hampusep, Amxom u o ap.).
B caysac MHOTOKPATHRX NPEPLINAHIT COBNACTCR CHC.
TeMa MCHMTANMIL, KOTOPAA MOCTENEHHO pacurEpacT

1t is Dest to constder an interrupt as a closed fopd-
back loop, which must be opened in order to ren-
der the application of SA feasible. A suitable point
where the Joop can be opened is the uP interrupt
Input. By openlng the Intarrupt line at this paint,
the capability of interrupt control Is gained. Even
il an interrupt request is sent, the P does nof
acept it. With the SA test program running, o
constant Interrupt reguest [by means of a switch
or jumper at the 4P|, causes at the exactly defined
point [at an El instruction] a jump into the test
Interrupt subroutine which differs from the nor-
mal service program. This subroutine produces
and sends such a data sequence {1, & stimulus)
which tess, i. e exercises, the circuits nvolved
in the generating of the pertaining interrupt ro-
quest,

One way of earrying out this is to replace the
ROM address space, where normally a servics In-
terrupt would be caused, by an SA test program
Isee FIgs. 15a, 15b).

Another way is to include in the service Interrupt
program a decision block [SA—-NORM), see Fig.
15¢.

Certain asynchronous circuits, service ifiterrupts,
can be either synchronized or ignored. The feed-
back loops can be opened and tested separately.
For the CLOCK input of the BM 578 signature ano-
Iyzer, usually the system clock Is applicable. The
START and STOP signals can be drawn from an
Interrupt acknowledge line or software generated
vla an unused address line, or data bus-controlled
deviee (8, g, output port, J. In the case of
multiple interrupts, the test system can be built
up from a gradually increasing number of permit-
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Obr. 158 Puc. 15 Fig. 15a

Il‘ﬁurumlnl uspofddini ROM & obsluhy prerufent
"

—

PROGRAM PA

Obr. 15b Puc. 156 Fig. 15b

Eapufﬂdﬂnl ROM & obsluhy preruient pii PA

Novmal-system ROM and service interrupt

1 — normalni program
2 — pierusent ?

3 — normalnl obsluZng program prerudent
4 — program PA

5 — program PA prerugenf

8 — normdlal progeam nebo program PA
7—PA?

T3Y u oficaymsnaimn npeprsmini mpic CA
ROM and SA sarvice interrupt

N0 — ga — yus
né — Her —no

1 — uopMasan nporpanA
2 — npepumaine ?

3~ HOPMANHAK  NPOCRAMME  GOCTVRUBIIGNE UPEpATAII
4~ nporpanma CA

5 — nporpansa CA npepraosn

6§~ HopMAAMAN BporpaNMa A mporpassta CA
7T—CA?

Obr. 15 Pre. 150 Fig. 15¢

Normalni nobo PA ROM 5 v§bérem prerusent
Hopseastaan itw CA TIAY ¢ nufiopom apepanamti
Normal ar SA ROM with upt selection

— Normal program
— Interrugt 7
- Normal service Interrupt progrom
— SA program
— SA Interrupt program
Normal progriam o SA program
SA?

Nomaune



roz&ifujicich polet povolengch pPeruSeni, NejdFive
viechna pleruseni zakiazeme krome Jedingho, kieré
ovéfime s pomoc! PA. Potom povolime a ovébime
dalsl atd,

Zkousenl zpBimovazebnich smyfek | bez jejich roz-

KOTHYECTSD AonyeruMuy npepusaoti. Cuauana sce
NPEPHBINNA  JAMPCLENOTEA  KPOME OAHOTO, KOTOPOS
> CA. Barem pasg A 3
APORCPHETCH CACAYIOIOE OPEPRBANILE W T. 2

Henmmamue nerean ofipamion ceasn i Gea ux pas-

pAETCR ©

pojeni mze byt také pr pomoci -

ho programu PA; pouze je tieba pfemostit viech-
na asynchronni zpokdéni. Takto Identifikujeme
chybhy funkce, ale lokalizovat pfesné oblast zdvazdly
je velice ohlizne, jeliko [sou zapojeny zpétné
vazby. Jednou z takovych moZznosti je také povole-
ni preruteni jedté pfed START/STOP Intervalem
a poté Jiz Jen ovéreni vsledkil pieruSeni.

13152, Monostablinf multivibrdtory
Monostabilnl multivibratory predstavujl, zvlaste
pot 1l znacng velkd 7 , vyraznd fed-

nodust! Feseni casovactho obvodu nez Gisté éisli-
cové verze, Monostabilni obvody v zaFizenich kom-
patibilnich s PA musi byt schopny produkvat syn-
chronni pFedem znamé opakovatelné impulsy, aby
vznikaly jed a P y. Na-
bezna hrana monostabilniho multivibritoru mize
obvykle byt spousténa «P, cor bohuzel uz neplati
pro sestupnou heanu. V pripad®, Ze Impuls je del-
& nez nékolik hodinovgch eykll, vznikaji potize
s dodezenim Gasovych vztahlt mezl jednordzovym
déjem a hodinami sytému. Opatfeni k odstrandni
tohoto problému je bud monostabilni obvod ple-
mostit nebo jeho Impuls #02it. Mize toho byt dosa-
2eno zménou hodnoty tasovaci kapacity monosta-
bilnfho obvodu. Je vhodné zkrdtit (pro acéely PA)
délku fmpulsu pouze tak, aby byl jeste delsi nez

BANTBCA ¢ [IOMOULLK)

BCE ACHHXPOHHNE 3ANEMIKKIL
B peayanTaTe atoro ONPENCANiOTCR  HEHCIpanHOCTH
DYHKLHE, OLHAKO TOMHO OIPEXCANTS 00JRCTh HEMe-
UPARHOCTI BECHMA IATPYIHHTEALHO, TAK KaK BKIO-
aenrt ofparine casan, OaHOI M3 TAKHX BOIMOMK-
HOCTCH REAAETCH TAKAC PASPOIICHHC MPCPHBAITI
eme o wurepsana CTAPT—CTOI, nocre sero
YIEE TOABKO NPOBEPHIOTCR PEBYALTATHE TIPCPRIBAIA

13152

MyapTusubpatopm ¢ oanum
YECTORUHBHBM COCTORNMEM

MyabTusulpaTopsl © OZHEM YCTOHHAMM COCTOR-
M npenerTasatior coboii (otoleHHo ¥ Tex cay
ax, Kor. o packa ) A~
TeALHD (oJee TPOCTOE PELICHNE CXEMB BPEMEHI, HeM
ueto iithpossie Bapant. CxeMsl ¢ oanum yerolt-
HHBKIM COCTORHMEM B YCTPOHCTBAX, COBMECTHMEIX
© CA, 207N GRTE CHOCODHM CORLARATE CHHXPOH-
HLIC pasee HIBECTHHIE TOBTOPREMME HMOYABCH 1LTR
Toro, wrobm cosmars foace TpOCTHE CHIHATYPN M
enrnatypm cooteeterena. IMepennuit $pont onrnamra
MyALTHBHOPATOPA ¢ OMHUM YCTORMMELIM COCTOAHNEM
MOKCT, KaK NPaBUio, JANYCKATHCH MUKPONPOUCC-
COPOM, HTO, K COKAMCHIND, HE OTHOCHTER K HHCXOAH-
mevy gponty. B otom cayuwae, woraa mawrennmocts
HMIYALCA TPEBOCXOTNT HECKONLKO UHKION TAKTO-
BOTO CHIHAAN, NOHBIAIOTCH 3SATPYAHCHHE, CHASAI.

ted intereupts. First, all the Interrupts are dis-
abled with the ception of one which Is verified
with the aid of SA. Then, the others are enabled
and verified successively.

Also testing of the feedback loops, without opening
them beforehand, can be acco plished by using
an SA test program. It Is only necessary to bridge
aver all the asynchronous delays. In this manner,
functional failures can be identified, but exact
fault locating Is very difficult, as the fesdback
paths ure aperative, Another possibility is to enable
en Interrupt before the START—STOF window
and only then 1o test the consequencas of the
interrupt,

13.152. Mdnostable

multivibrators

Monostable multivibrators, especially when consi
derable time delays are required, provide more
practical solutions of the tming circuits than
purely digital alternatives. Monostable circuits in
devices compatible with SA must be capable of
producing  synchronous, predictable, repeatable
pulses, In order 1o create unambiguous consistent

‘signatures, The rising edge of a monostable multi-

vibrutor usually can be wP-rriggered; unfortuna-
tely, this does iot apply to the falling edge. 1f
the duration of the pulse exceeds several clock
cyeles, it becomes difficult to maintain time rela-
tions between the one-shol phengmenon and the
system clock. The way to deal with this problem
Is either to bypass the monostable circuit, or to
reduce the width of its pulse. The latter can be

Hue © ¢of. M B CHIE MeH-
Ay OZHOKPATHLIM ARICHHCM it TAKTOBRIME HMIYb-
camit cuetesn. PeuicHites, yerpausiomus sty npo-
GauMy, ABASCTCH WYHTHPOBAHHE CXeMRI ¢ OMHMM
YOTORWHNLM COCTOSMMCM IR cO3famie Goee yaxo-
ro umnyasea. Tocnenwee Momer BuTL D0CTHIHYTO
AYTEM MIMEHEHHA [3cToAHHOI Bpesenn (emkocrit)
cxemu wyanTimtOparopa. [leaecooBpaano  yopo-
Tuth (228 ueneit CA) ATHTETLHOCTH MMOyALea

by altering the value of the timing cupa-
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Jeden hodinovy cyklus. Pak mize byt spravna funk-
ce monostabilniho obvodu prokdzand pliznakovou
analgzou, S funkei
lio obvodu Ize také ovéfit schopnosti datové sondy
BM 578 zachytlt, prodlouZit a Indikovat Kratké im-
pulsy. Je-ll vgstup monostabilnilio obvodu potfebny
pro funkel dalsi navazujici logiky, je mo2né jeho
vgstupni impuis simulovat synchronng uvnltf tes-
tovaciho programu PA s pouZitim vystupni linky
#P, umisténé mimo prave testovanou Cast systému,
V§stup monostabiinibo obvodu se po dobu testu
nahradi jmenovanou linkou. |inou moZnost! jo po-
bilntho obvodu pro
ukonteni impulsu.

pledéasné synchronni

pRBES: o

Obvody displejii Jsou vellice riznorodé podle rilz-
nyeh aplikaci. Nékteré jsou plnd zavislé na s«P a
predstavuli viznamnou skupinu, jIné mohou byt
Upin® samostatng,

Disple|e

Displeje majl jedinetnoou vihodu v tom, Ze miZe-
me provadét vizuialni ovétovani feflch viastnf fu
ce. Nekt chyby miZeme urélt pfimo [vadny
segment]. Pro rychlou kontrolu je vhodné doplait
inictalizalni program celého piistroje, probihajici
vedy po zapnuti sitd, o zapnuti viech segmenti
ni urcitou dobu. Tim se umoZni rychlé vizualnf
ovefeni viech segmenti. Podrobnajsi test jp vhod-
neé zatadit do programu samokontraly. Vhodna
farma testu fe napf. posouvini posloupnost! viech
znak{ pfes disple] zprava doleva rychlosti vhodnou
pro preétenl. Timto #pdsobem 3 sprav-

TOALKO TAK, 4ToOht OH (WA AIHHEEe ORHOTG TAKTO-
voro. wmnyauca. IMocae atoro npasuasian paGora
CXEMEL € ORNHM  YCTONMHBLIM COCTOAHHCM MOMKET
OHTH IPOBCPUHL ¢ NOMOMIBK), CHTRATYPHOTO AHATH-
an. Ilpasiasnyo paboTy OLHOKPATHO aamyckaeMol
CXCMEl MOMHD TAKKE NPORBCPUTE € TOMOIIBIO Myna
mamnnx BM 578, 1. e pukcupomaTh, yLAKEHTE ¥
HILUPOBATL  KOpOTRIC imnyasen. Hean seaxox
CXCMBL € ONHHM  YCTOAMMBBIY COCTOAHHEM HEOGXO-
M DB paBoTi NoCHeRYIONel CONpASReHDI 10rit-
BH, TO MOKHO HMUTHPOBATE €TI0 BLXDAHOH HMIYILC
CHHXPONHO BHYTPH MCnWTaTensHolt nporpamss CA
TIPS M2 I0BAHN BUNDLHON JHEHH MEKPOLPOLICC-
€Opa, YCTAHOWICHHOTO BHE KaK pad MCOWMTHBACMOA
HACTH cxeTeMul. Buxon cxesm ¢ onnny yoroisuiniy
COCTOAHMEM B TCMEHMC UCITHTAHHA 3aMCHACTCA MR-
WCYNOMAHYTOR  mmumeil.  Apyroit  noamMomnocTLIO
ABAAETCH HCTIO/LIOBAHHE Bxoma cGpoca oXCMK ¢ 01-
FEM  YCTORYHBLIM COCTORMHEM N TIPCAICAPCMCH-
HOIO CHEXPOHHOTO OKOHMAHMA HMIY/ben.

13153, Hmenzaei

Cxeybl AMCNACen ROAMIOTCH BCCHMA PAIHOOBPASHM-
L B 3UBHGIMOCTH OT Hasmauenns, Hexotopue nom-
HOCTBIO 3aBHCAT O MWKPOOPOUECCOpa 1 IpeacTa-
BARIOT €OGOH SHAMHICARHYIO FpYnIy, IpyrHe MOryT
BHITH COREPIIEHHO CAMOCTORTETEHEIM M,

JCiIen HMenT OXHO HCKAOMHTCIRHOE MPeHMyITe-
CTHO B TOM, HTO MOKHO OCYIECTBIHTH BHIYANLHYIO
NpoBepRY 31X colicTRenmoil  ynxumis.  Hexoropsie
OWHGKI MOKHD ONPEACTHTL HENOCPEACTICHHO (He-
patoTanoumnil cersent). [lan  GuCTpora  xomTpo.st
HEAECOOBPRANY AOTIOMGITE NPOrpAMMY JHHIHATH-
Saum seero npuGopa, NPOTCKMONIYIO BCCrAQ MOCTE
BRAOUCHAA COTH, NYTeM BRTONCHHA BCCX CerMen-
TOB Ha onpengaensoc spema. B peayastate storo
AACTCA BOIMIHHOCTE GHCTPON BHAYAALHON fpoBep-
K meex cermedton, Bomee nospofisie tenmranmss
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1 IPATHO HETIOMHTE 8 HPOTPAMMY ABTOKOHTPO-
an. [Nonxoasmman ¢opya MenwTamIR — 370, HATpH-
MEp, HEPEMCHCHNE NOSACAOBITEALIOCTH BLCX 3HA-
KOH Mepe3 AMCACH COPARl HAJICEO €O CKOPOCTEIO,
noaxonmedt axa wrennn. Takus ofipazos, tpone-

citor of the monostable circult. For SA purposes
it is advisable to reduce the duration of the pulse
only so far that It still exceeds that of one clock
eyele, This enables verllying of the correct fun-
ctioning of a monostable circuit by the SA tech-
nique. The correct operation of a one-shot trigge-
red circuit can be verified by the capebility of
the data probe of the BM 578 Instrument to Inter-
cept, extend and indlcate short pulses. If the out-
put of @ monostable gircuit is needet for the ope-
ration of a futher, linked-up logic it is possible
to simulate its output pulse synchronously in the
SA test program by using the output line of a
#P situated outside the part of the system just
heing tested. Then, the t of the monostable
circuit Is substituted by the P line for the dura-
tion of the test. Another technique Is 1o use the
zeroizing input of the monostable circuit for pre-
mature synchronous termination of the pulse.

13.153. Displays
The circults of displays vary widely, depending
an the i ; some are P y depen-

dent on the #P and forin a significant group, w!
reas others can be absolutely self-sufficient,

The great advantage of displays lies in the presen-
tation of visual verification of their own operation.
Some Tailures (a defective segment] can he deter-
mined directly. For speedy checking it is advan-
togeous to supplement the initializing program of
the whole instrument, which always runs after
the mains power has been switched on, by lighting
up of all the indicater segmentes for a briel pe-
tlod of time. Thus, fast visual checking of all b
segments can be made. A more thorough test
be Included In the self-testing program, a suitab;
form is eg. shifting of the sequence of all the
characters from right to left across the display
ota speed sultable for comfortable reading. Thus,
the correctness of the hardware of a display can

n




[neptedvidatelnd) zasdhnout. Jinak by mohlo dojit
ke generovani nesouhlasicich ¢i nestabilnfch pPi-
znaki,

13.164. Klévesnice

Klavesnice, spinace a obvody. ftek majl v¥hodu
v moZnostl geperovdn{ vlastnfho stimulu pFimym
ruénim zdsahem. Spravnost operace sepouti mi-
zeme Casto sledovat pfime na ndezvé objektl, kte-
ré ovladdme prisluSngm spinatem. |indy napf. fun-
gujici disple] miZe byt pouXit pro écho [zopakovd-
ni) stiskl taditek.

Prl pouzividni slutlcké klavesnice je hledﬁm chyh

TOPHE MOTYT ACIHXPOHHD (HEOMUIARHO) BMENIATH-
ca B pa cxem gHENIeA. B mpormmEOM  cuyvae
MOKET HMETH MECTO TCHEPHPORAHHE y

(unexpectedly] asynchronously with the opera-
tlon of the display circultry. Otherwise, incon-

JOUIHX. 17 HEYCTOINTINEIR CHTHATYD,

13.154. Kaasmarypa
KaasmaTyphi, SHEMOUATEM 31 CXCMbI KHONOK 061~
AT IO B DOIMOK-

HOCTIL mxepupmalrm: mﬁmmwom CTHMYAL OyTEM
NPAMOrD  pYdHONO BMemarteancrsa.  [lpaswasiocTs
OnepaLun CPAbITHRAINIA MOMKHO HACTO MCCACHOBATD
HENOCPEACTRENHD 110 OTKANKY ODBEKTOB, KOTOpHIE
YUPABIMOTCA COOTRETCTBYIONAMM Kajodom. B ston
cayune, Hanpesep, paloTmomil  IMenged  Momer
GuiTH e ot gt oxa ( P ) HamaTIHA
KHOIDK,

Tps HCROXLIOBAHMH CTATHIECKOR HAGBMATY P OTHIC-

v fajich e to
hleddnf a sledovdanf chyb logickou snnﬂau zubuﬂu—
vanou v datové sond® BM 578 v logické sitl

V pEipads multiplexovana kldvesnice je tieba tes-
tovat jinym zphsobem.

Multiplexované kldvesnice obvykle pouZivajli bud
integrované klavesové kodéry nebo mikroproceso-
rem Pizené rozkladové obvody. Obecnd se Integro-
vané kodéry nehodi pro testovdni pomoci PA, jeli-
koZ Gasovaci a Fidici slgndly jsou nepiistupné a
nelze provést synchronizacl, KaZdd aplikace musi
byt tedy posuzovdna Individuging.

Na druhé strangé v pripads pouziti 4P v rozklado-
vych obyodech klavesnice lze aplikovat testy s vy-
uZitim PA. Testovac! smylka PA pro rozkladové
obvody genernfe vgstupni signdly do matice kldves,
ze které priznaky. jednotli-
vych klaves uzavieme obvod a mia linkdch [doucich
do uP |e generovin plisluing piiznak. Viz obr. 18,
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Kame €8 CXEM HBARETCH TIPOCTHIM.
Bro0, 10 quuecruy — OTHICKNHWE I CHeKeHMe aa

ML L oy .
YOTRHOBACHEOTO B inynme npmema mamisx BM 578
8 norsdeckoit cemr. B cayune My ETHIAeKCHON KA.
BUATYPB CJAEAYET OCYNECTBAATH WPOBEPKY APYTHM

0030,
Myanmtnekcnnle Kiasatypel 00bMHO HCHOIL3YIOT
MHTETPATKHEE KFARWINNAIC KOAHPYIONME yCeTpoi-

CTBA WL CXCMB PRIBLPTHH, YAPARIASMEE MUKPO-
nponeccopod. B ofimes cayuse Hirterpaibibie KO-
BUPYOMIME YETPONCTEA HETPHTORHE! I HCIBTAHMN
¢ moMontsio CA, TAK Kak TAKTOBNE 1t yIPIBIAIOIHE
CHIFAIM HEXOCTYIHE 0f HEBOIMOAGHO.
rm. Kamaoe
REBATHCH JULIHBILY LD,
C apyroit CTOPOHEL, B CAYHAC HCIOMBIONAHMA MILKDPO-
TMPONECCOPa B CXEMAX PASDBEPTRE KIGRHATYPH MOKHO
HMCOOABI0RATE  MCOBITaHEA Opii upiMencaras CA,
Henurarensuan neran CA ans exem passeprian ye-
HOMIDYET BRIXOMHEIC CHIMAMN B MATPHITY KIABHIICH,
© KoTopoit chmMawres curaarypel. ITyres naxami
HA OTHSSBHAI KAABHIN 3AMBIKAETCH uens M HI JH-
HEAX, MAYIAX B MEKPOTPOIECCOP TEHEPHPYETCs 0o
OTRETCTBYIOIAR CHrHaTypa. Cm. pitc. 16.

ROIHHD Ol1e-

sistent or ble signatures could be generated.

13154. Keyboards

Keyboards, switches and push-button ecireuits have
the advantage of being able to generate their own
stimulus via manual intervention. Often the ecor-
rectness of the switching operation can be observed
directly by the response of the objects which are
being controlled by means of the appropriate switch.
I there is an operating display, It can be used to
oecho [repeat) the posh- button switch closing.

When a static keyboard is used, trouble-shooting in
its clrcults s gulte simple merely by following
fallures with the aid of the logie probe bullt into
the data probe of the BM 578 signature analyzer.
In the case of a muitiplexed keyboard, the test must
be carried out In another manner.

Multiplexed (scanned) keyboards usually employ
efther a keyboard encoder Integrated circult, ‘or
a microprocessor-controlled scanning circuit. Gene-
rally, Integrated encoders cannot be tested by the
SA technique, as the timing and -contral signals
are not accessible and thus synchonlsm cannot be
established. Therefore, each application must ba
evaluated Individually.

On the other hand, when a P is used to sean a key-
board, then the tests with SA employed can be ap-
plied. The SA test loop for the scanning circuils
can generate output signals for the keyboard mat-
rix, Ifom which signatures can be obtained. By

depressing the Individual keys, the cireult is closed
and causes generating of the appropriate signature
on the Unes leading to the uP (see Flg. 18],



ERNICE

|

DATOVA SB

— datovi shérnice
— vystupni obvod
— Klavesnice 4

— wstupnf obvad

-

Generuje-li Klavesnice v okamilku stisknuti kld-
vesy pozadavek pieruseni, |e nuiné pFl ndvrhu
testu postupovat podle kapitoly 13.15.1. PRERUSE-
NI Samoztejmé, 2e pFerudeni mizeme jednoduie
vyloudit tim, e nestiskneme klivesu. OvSem pFl
testovan! musi bt klivesy poslupné stisknuty, o
proto hyvd vhodné mit moZnost rozpojit nebo jinak
Fidit linku preruseni z klavesnice do sP.

0w cs

VaTUPN
SBVOD

4

= Obr. 18
Pue. 16
m* ?'.s Tia: 18
1 HIHA ARIHIK
2 — MMXOANAR CXEMA

1 — aannaryps 83X 4
4 HEOIHAR CXEMA

Ecin $A3BHATYPA B MOMCHT HAMATHA KAABHLIG Te-
HEPHPYCT TPEBOBAHME HA NPepkRAHNE, TO, HeabXoan-
MO NP TPOCKTHPOBANNE HCIHTANHA NOCTYNATH
B coorserereng ¢ i 130151, sllpepusannes. Cavo
cofioft pasyMCeeTCR, MTO HPCPHIBAKUC MONHO TIPOCTO
MO T TyTeM HOHKATHA WA COOTHETCTRYOILMA
wanpus. OaHako, TpH MCOBTARIE KIABALE Q0K-
HA TIOUTENEHND HIBKHMATRCE W NDSTOMY Heaecool-
PAIHD UMETH BOIMOMHOCTH PASMbIKAGHA I Apy-
TOTD YRPAHACHEA JOUGICH NPCPHBARIA 0T Kaama-
Ty B MIEPOMPOLECTO].

— Data bus

= Output circult
~ Koyboard 4 X 4
— Input cirguit

e

If, at the Instant of depressing, the key generates
an interrupt, then the test has to be prepared ac-
cording to ftem 13.15.1. — “Interrupts”, Obviously,
the Interrupt can be inhiblted easily simply by not
depressing the key. However, as the keys must be
depressed during checking of the keyboard, it is
useful to be able to disconnect, or to control in so-
me other way, the finterrupt line leading to the xP.
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le moZnd i efektivngjsi a rychlej§l metoda testo-
vani klévesnice: klavesnicl miizeme povaZovat za
zafizenl, jehoZ funkci je mo2no simulovat vystupy
# pP. Budeme-11 mit mo’nost pfes propojky nebo
pies ¢dst konektoru piivést paralelng k tlacitkim
klavesnice signdly z nékterého 4P Fzeného vystu-
pu, mizeme sem pFivést stimul, vylvofeny testova-
cim programem a vyzkousel [oveRit piiznaky) pre-
vaznou st obvodd kldvesnice be: zdlouhavého
mackdni tlaéitek. Touto metodou se oviem nevy-
zkousi snmotné mechanické Kontakty tlatitek, které
Je nutno vyzkouget napf. loglckou sondou,

13.16. Analogovi obvody

Analogové cbvody nejsou v podstate vhodné pro
kontrolu pomoci PA. PA viak mfize byt nékdy po-
uZita pro nepiimé testovani analogovych llnedr-
nich obvodii. Napk. nékteréd snalogové obvody mo-
liou byt buzeny tak, aby se chovaly ,&islicove”
[DA pPevodnik programovany pouze no napdtové
urovng loglcke nuly u jednicky apod.), Jindy mi-
Zeme privést analogovy signdl z fizeného zdroje
(napF. impulsni generdtor nebo napdjeci #droj]
do vstupu lypu AD prevodnik, pFipojeného svym
vystupem do Eislicového systému. Spravnost mize
byt ovékena sejmutim pliznakii z icove dasti
zafizeni. Naopak dfive pPezkouleny Gislicovy ob-
vod mfZe byt pouzit pro prezkouSen! analogového
obvodu. Vysledny analogovy slgnal mize byt mafen
beznyml pristroji [osciloskop, DMM, &itad] nebo
v nékterych pripadech lze uzavEit smydku piivede-
nim signilu zpat na vyzkouseny analogovy vestup
tislicového systému. PH pracl s analogovymi ob-
vody je nutné vénovat pozornost dodrZeni Gaso-
vych poZadavkil BM 576, Napf. pFi sledovani ang-

Cymectayer # 6aice spewrununii n GreTphii me-
TOA wennTanad Kaapuatype. Kaasuatypy somuo
CHUTATE YCTPORCTROM, PaGoTy KOTOPOrO MOMHO HMit-
THPOBATE BRXOIaMK MuKponpoucccopr, Eeay Oy-
ACT BOSMIMHOCTE MOARMH HA CABHO  RALHMILNN
RAABHATYPH CHTHAJAO0B OT ONPEACACHHOID XA,
YUPABIHEMOTD. MURD ccopoM, © nie-
PUMBUCK MM © NOMOLEI MACTH  KOHHCKTOpa, TO
MOWHD % 3TH TOUKH HOXATH CTHMYS, 0DpasoBaHHEIT
HCOMTATEALHDIE IPOrpaMMOtt 7 (POBEPUTE CHIHATY-
PhL. NONABTAOWCH A0CTH uenell kKaamdarype Gea
TPONOTKHTEIBHOTO  HANHMAHNA KHonok. (maxo,
Tpit HCOOA3UBAHMM STOT0 MeTolda He Gyayr mpone-
PLHB CAMB MEXAHHHCCRHC KINTIKTH KIaRHWCH, Ko-
TOPBIE HEOOXOMHMO MPOBCPHTE. © TIOMIIILK, HANPH-
MEp, MOTHCTKOTO miyma,

13.16. Aunanorossie cxesn

AHLIOTOBME CXeMBI, 11O CYWIECTRY, HE NOAXOANT 1A%
korrpoas ¢ novombio CA. Omnaxo, CA Momer Guts
MHOPM MCNOARIOBAH 18 KOCHEHHOIO MCOBITAHMR
AHAIOTOBLIX AlHCHHKX cxeM. Hanpusep, nexoropuie
AHLIOTOBKIE CXeMBL MOTYT BO3BYAATHCH Tak, 1Tobn
OuH Beau cefn wuEGposkivM o0pasoms (unppo-iHa-
TOTOBRIT 3nnporpa P TOMG-
KO L YPOBHEI HATPAKCHHA JNOFMUCCKOTO HYJd U
eamrii M om 1), B oamon cayuae momuo noaats
AHAJOTOBMI CHIHAL OT YIPABINCMOTO HCTOUNHKD (Ha-
TPUMED, MMNYARCHRI TEHEPATOP ML HCTOHMER Td-
TAHMA) HA BXOI T aHANOTO-LHGpOBOre. npeobpa-
SOBATCAA, HRIXOL KOTOPOrO NOARANGEH K ndposoit
cherese. TIpamnriuocTs somer GuiTh poscpena ry-
TEM CHATHA CHTHATYP € UHPPONDI waCTH amuapaty-
P JOPOT, pasee npoBef P CXCMA
MOKET OWTh MCOOILIORAHA W8 (IPOBEPKK  aM:ito-
TOBOIT eXeMBl. Peay i tHpyoumii aHa0roRsitT cHTHAL
MOACT HIMCPATECH OORmsMn mpubopasi (ocrma-
aocxonm, JIMM, cuerauk) u o MUKOTOPHIX caywany
MORHO BAMKHYTL NETAK TYTEM HOZauu i
Hil [PODCPEHIKEL ARAADTOBEIT BRIXON WHGPOBROIT Ce-
Tesi. Tlpn paBote ¢ aMaJOroBHMH cXeMaMit Head-
NOIMO  YACHATL WIMMAHMC CODMDACHHI BpeMen-

There is also another, more efficient and speedier,
method for keyboard checking. A keyboard can be
considered as a device, the function of which can
be simulated by the outputs of the uP. Providea
signals teken from one of the uP-controlled outputs
can be applied in parallel with the push-bultons
af the keyhoard via jumpers or & free part of a con-
nector, then a stlmulus formed by a test program
can be employed to verify he majority of the
keyboard circuits [by means of signutures] without
tedious push-button depressing. It is clear that by
this metod I is Impossible to verify the mechanical
contacts of the keyboard: these must be tested e. g,
with @ loglc probe.

13.16. Analag circuits

Analog clrevits are not testable generally with the
ald of SA. However, sometimes the SA technigue is
8pplicable for testing linear analog circuits indi-
rectly. For example, some of these circuits can bo
driven so as to act as “digital” ones [D/A converters
programmed only for the voltage levels of logic
rero and logle one). In another case, an analog
signal can be taken from a controlled supply [e. 8.
a pulse generalor or a power supply) and applied
1o the input of an A/D converter connected by its
output to a digital system. The correctness of ope-
ratlon can be verified by sampling signatures from
the digital part of the device. Conversely, o pre-
viously verified digital circult can serve for testing
an analog one. The resulling analog signal respon-
ses can be measured with conventional instruments
(CRT oscilloscope, digital volimerer, or counter),
or in certain cases the lpop can be closed by bring-
Ing back the signal to the tested analog output of
the digital system. When dealing with analog cir-
cuits, the timing requirements of SA [of the BM 574
instrument] must be ensured. For example, when




logovych uzld byva nutné snizit kmitofet hodino-
seh impulsit pro BM 578, aby mé&l pomalejsi ana-
logovy obvod dost Casu na odesvi.

13.17. Multiprocesoravé systémy

V téchto zaffzenich je obvykle jeden «P Fidici a
komunikuje s ostatnimi. Tento primdroi fidict «F
je obvykle Jeding, ktery potfebuje ROM s testova-
¢im programem pro PA a ktery musi byt schopng
pracovat ve volnobghu, Po ovifeni spravoé funkce
tohoto «P se pomoci ndj zkousi ostatni P a jejich
periferni obvody.

Jestlize viak neexistuje efektivaf Fdici cesta z pri-
mérniho gP k sekunddrnimu, znamend lo, Ze ne-
existuje mnoho ptimych interakel mezl ob&ma aP.
V tomto piipadé je vhodné prerusit viechny cesty
spojen| mezl obéma wP (miZe byt provedeno soft-

warem) & testoval sekunddrol pP a jeho periferni
obvody samostatnd, Je zvidsté dilekite zajistit, aby
pravée tes(uvany sP byl jeding, ktery ma pkistup

START/STOP intervaly. Tim odstranime piipadné
nshodilé zavislosti prlznaki na obvodech mimo

HhX Tpefiosanni, npeabanaieMux BM 578, Hanpn-
MEp, NPH HCCAENOBIHIMH JHANOTORLX YAA0H ofibiuig
HEDGXOAMMO YMCHBITE WACTOTY THKTOBLX MAMIY.h-
con ana BM 578 man voro, urofnt ath MCLACHHO
AHANOTOBSI CXGME NOCTATOMHD BPEMEHN LK OTKAM.
Ka.

13.17. MyanTunpoueccopubie cucress

B rakux ciucremax ofbMHO OmEH MUEPOIPOUCCCOP
ABAHETCH ynpumalﬂm’un M BENET CBATH € OCTIUILHAL-
i, 3ot
€Op, KAK NPABIIIO, OMITH, KOTOPHI uyamm:rcn 5 113Y
© wenwratessHoit nporpamyon xaa O3Y n koro-
PHit TOMKEH HMETH BOIMOKHOCTH PABoTH B CnoBox-
som pewnse, Tlocae nposeprn p\(mncn:r.uﬁmc:m
ATOrO. MUK} pa ¢ ero

TCH u:v:umlme MUKPONPOUCCCOpl 1 HX Tepnde-
pHItHLC e,

Onmako, ecimt #Her PPeKTIHROND YIPIBILIOWErD 1y«
Tit OT TICPEMYHOTO MHKPONPOUECCOPR KO BIOPHAHO-
3y, T3 3TO OIHAYAET, 4T HET MHOFO UPAMBIY CBA3C
Mexay ofensm smukponponeccopamit, B srom cay-
4ite HCACCOOBPABHO MPEPBATL BOe THHUH CHASH MEXK-
Ay ofomMu MHEponponeccopaMi (M10 MoXeT GNTE
BRIIOAHEHO © KOro

HU) M MCHLITHBATE nmpvmuuu MHKPOTPOUECCOp
¥ ero nepudepiitnble cxeMn camocroateasio. Oco-
Genno RaEHO  OBECHEMHTH, HTOOK HCHBITHBACMALIL
B AOHHEHL MOMCHT MHKponpaneccop Gna emmucTnen.

testovenou oblast a 1zolace
castl systému. Usnadni se tak lokalizace pFpadné
nalezend chyby.

13.18. Citace a posuvné registry

Citaée a posuvné registry Fizend pP mohou byt
testovany v muoha ptipadech stejnd jaka jiné uP

HEIM, i usMeer goetyn K ofuiemy TexMMYes-
KOMY Py
yerpoiterpo O3Y) B resenye mutepnaan CTAPT—
CTOI. B pesyantame 51010 yeTpaisiores noaMus-
HIE CAYMATHME 3ABHCHMOCTH CHTHATYD OT €XeM He-
nsTREACMoil 0fAacTit o OBCLOCHEBICTCA HIONAIMA
HenLTHBaeMoi gacTi cuctemat, Tawiem ofpasom of-
ACFHACTCA HPOLECE. HaXOMACHUR ouuGKi.

13.18. Cueramsu w CABHraoulMe perucTps

CueTuuky M CABHIAONIME PEFHCTPRL, YIPABIACMEC
MEPOITPOLESCOPOM, MOTYT BO MHOTHX CAYHASX HCAN-
THIBATECA TAK KC, KIK M IPYIHC CXCMB, YOPamis-

analog nodes are followed, usnally It IS necessary
to choose a lower clock frequency for the BM 578
signature analyzer, In order to provide for the slo-
wer analog circuits sufficlent time for reaction.

13.17, Multiprocessar systems

In this type of equipment, usually one xP controls
and communicates with the others. This primary
“control #P* is usually the only one which needs
a ROM test program for applying the SA technigue
and must be capable of free running. After verify-
ing the correctness of operation of this 4P, with
its aid all the other uPs and the related peripheral
clreuits can be exercised and tested.

If there is no effective control path from the pri-
mary #P to a secondary one, then also there are not
many direct interactions between them. In such
a case, It Is necessary (o disconnect all the paths
betwesn the two @Ps (this can be carried out in
the software] and to test the secondary #P and tho
related peripheral circults separately. 11 fs especi-
ally Important to gnsure that the &P under test Is
the only one which has access to the common hard-
waro [¢. g RAM store) during the START — STOP
window. Thus, random dependence of the signa-
tures on circuits outside the area which Is just
being tested are eliminated, also the test field Is
reduced in this manner, Location ol a defect [If
any) s facilitated.

13,18, Counters and shift registers  #

Counters and shift registers which are gP-control-
led can be tested in many cases in the sume man-
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Fizené obvoedy. Viimnéte si napf. cbvodu na obr.
7

Jestlize nulovint | vstupni hradlo |sou Flzeny uP a
rovnéz vstupni signdl miZe byt nahrazen |ingm ge-
nerovanym mikroprocesorem, hyvé sthinul pro vy~
buzent ¢it (&1 registru) generovin Casti testova-
ciho programu a sledovani ptiznaki &itade probihd
Stejné Joko testy ostatnich obvodd systému,

D RiZEN NADWA

o~

EMBIE ¢ nGMOMID  M#Kpanpoueccopos.  Obparite
THHMAHIC, HANPUMEP, i cxemy #n pue. 17,

Ecan c6poc it sXomHoil Km0t yOpARAROTCA MIKpO-
MPOLCCCOPOM M €M BXOSHONE CH 1 MomeT OHTH
TARKC JAMEHEI ADYPHM CHIHLIOM, BIPAGITHBICM BN
€ TIOMOIIBID MILKPONPONCCCOp, TO CTHMYN TR BOd-
Gymaenitd cuetianka (Mot persterpa ) mupaBatiani-
CTCH MACTHIO UCHLTATCABHON NPOTPaMMEl # CICHe-
HIE 30 CHIHATYPAMI CHETTURN NPOHCXOLIHT TiK He,
KK 0 HCIBITAHNA OCTAZILHBIX CXCM CHCTCMBI.

s, Fig. 17 sorves

ner as other uP-controlled cir
as an example.

I the zerpizing and input gates are pgP-controlled
and also If the input signal can be substituted by
another, generated by the pP, then the stimulus
for exercising the counter [or register] can be
generated by a part of the test program and the
slgnatures of the counter can be followed In the
same munner as when the other circuits of the
system are tested.

1 = ynpanseiite cGpocan
2 — yapansenne nxoios
3 — wkoa 50 %% w30
N i H
ABLCEC A 2 ABC 0

1 — Zoroizmg conirol Obr, 17

— Input contral 2601 VS TR Puc. 17
3 — Input 2) Rze ST Fig, 17

3

STUR

Jiny #pfiseb je testoval Gftade o ragistry samo-
statnd, nezdvisle, Postupujeme tak, e zajistime
otpojeni nulovani nebo synchronizujeme nulovaci
vodic tak, aby nuloval titace vzdy pFl fefich na-
PInéni na uriity stav. Potom privedeme na wstup
titate Impulsni signdl mensiho kmitobtu, nez e
pEislugny mozni kmitofet vstupu BM 578 o Citaie.
Nyni JiZ lze oviBlt spravng Eitate pomoci PA.
Testujeme-11 Fetdrec Ideatickgeh a shodnd zapoje
nych Eitaéi, e postup znadnd zjednodusit pouzi-
fim v, KkleSti na integrované obvody. Vstupy
BM 578 pripofime na Klestd a pFesouvanim klest
2 pouzdra na pouzdro testujeme jednotiive stupni
Fetézee. Hodinovy vstup CLOCK piipojime na vstup
Citace, vstupy START { STOP na hit s nejvyssi va-
hou nebo na pienos, datovy vstup pkipojujeme na

B0

Huoit cnocoB meltbiTans cHeTdHKOR W perHcTpon
JARTOUACTCA B UMYX HOIABMCHMOM OTHCALHOM HCIIM-
Taitits [pn arom ofecneunsacten oTRAOMEHHC €Xe-
Mbt COPOCA WM HA 1poBOA ¢OPOCA NMOZACTOA CHIL
RPOHHIUPYOULMA cHrHAD . aTo0kR cOpot cueTiH-
Kl HMEA MECTO NPy JOCTIGRCHOH CYCTYHROM Onmpe-
ACACHHOTO COCTORHMA. BaTeM HA BXONL CHCTINRA TI0-
JACTCA WMIYILCHKI CHPHAT GoMee HUIROI MACTOTH
110 CPABHCHHI0 € OTPAHMYCHHON HACTOTDIl  BXOAA
BM 578 3 caeranka. Hocae aroro Moo iponeputs
paborocnocofHocTe cveTmka © nosMomsio CA. Eomi
HCHBTHBATE TCTh MACHTHUHLIN CHCTMIKOH, BRI~
HEHHKIX (10 OAMHAKOSOH CXEME, TO MPOLCCe MOMeT
OHTH SHAMUTCALHO YIPOMEH TYTENM HCOALIORIDI,
TAK HAZWBACMHME, KACINCH LIR MHTCTPIBHBIX MIEK-
poexest. Bxoam BM 578 noaxmouwawores K maemaM i
AYTCM NCPEMCNICHIA. KACUICl 0T 000l MHEpOCxe-
MH K PYTOH MCOMTHBIOTCY OTACABHRE KACKIITH
uems. Taxronwit axon TAKT noaxmouncren ko Bxo-
ay cucruka. Bxoaw CTAPT u CTOII noakmoua-
WITCH K CTapuiedy GHTY MM ¥ 0Nt DEPCHOCH, BXOT

Another method s to test counters and reglsters
independently and separately. The procedure is as
follows: First the zeroizing: has to be disconnected
or the zerolzing conductor has to be synohronized
50 thatitresets the counter always when it is filled
to a certaln count state. Then, by applying an In-
put pulse traln of a frequency lower than the ma-
ximum allowed rate of the BM 578 signature ana-
Iyzer and of the counter, correct operation of the
counter can he verified by SA. Il & chain of iden-
Ily designed and equally wired counters is
tested, then the procedure can be simplified by
using & “test clip* for integrated clrcults: The In-
puts of the BM 578 signature analyzer are con-
nected to the test clip: then, the individual stoges
of the chain are fested by moving the chp from
one Integrated circuit o another. The CLOCK Input
has to be connected to the input of the counter,
the START and STOP lnputs to the most signifi-
cant bit tag, or carry out; the data probe has to




vistupy tebo na +5 V. [Dotekem na +5 V kontro-
lujeme sprivnost START/STOP Intervalu a tim |
déliciho pomeru Cllace.|

Citate viak mohou Eitat vnitfng dobfe v plesto na
vgstupu bude stdle jedna nebo vice chyh. Pre-
mistovanim testovaci svorky 2 jednoho Citate na
drahy totl? zkontrolujeme jednotlivé viechny ¢i-
tale, ale nikoliv jejfich spojeni a vystupni budice.
Je tedy tfeba brat metodu s pou2itim testovacich
klpsti pouze jako wyhleddni vadného Integrovangé-
ho ohvodu a spolupracujici hardware oveFit s &f-
ocem jeko celek pil testu kompletniho Eftace.

Na obr. 106 je ptiklad ptipojeni BM 576 k jednomu
stupni Citate, osazenému MH 7490, véetng sprav-
ngch piiznakl, Takto zapofeny ptipravek lze rov-
né2 pouzit k prenimu sezndmeni s BM578 a s PA,

1 — generdtor hodin
| — rencparop Taxrosore ensias
1 — Clock genarstor

ANHHMX NOAKMOMACTCH K Awxogad i x +5 B
{OyTes TPHEOCHOBCHIA K Hanpiekeiito +5 B npo-
BepiTh MpaBALNocTs wrepsana CTAPT —CTOIT)
OB peayabTaTe STOrD 1 KoapgHIMCHTA JeseHis
cueranrn, OAHAKD, cCAM CHOTWIRH 0 PaBOTaOT M-
DHABHO, Ha BHXONE MOKeT ORTH OTHA A Goanuce
wonuuecTno  owmbok, IlyTem nepeMemenisn uenm-
TATCARHOTO JaXHMi OT OAHOND CUCTUHKL K APYIo:
KOHTPONHPYIOTCH MO OTACABHOCTH BCC CHCTHHKH, HO
He Be opady, BKMouRE BLXoaHoll Boabyzutem. Cae-
AOBATEARHO, METON NCPUKIOHICMBIX KACILE MOKCT
OLITE OPUHAT TOALKO B KINECTBE METOAA OTHCKAHHR
HErORHOH MHTETPAALHON MIKDOCKEMBL, TIPHYCM €0.
TPYAHWEAOUIHE CXCMBI LOTKHL TPOREPATHCH B KOM-
NACKTE €O CUHCTHHKOM 1PH  HCHKITAHIN  CHCTHIKN
B IEs0M.

Ha pne. 18 nam npusep noakmouwcnia BM 578
K OIHOMY KACKAAY CMETUHK:, CORPAHHOMY Hil MUKpO-
ecxeme MH 7490, srmouans upapiisHbie CHIHATYPRL
TIpucnocobyienie, BEAIDYEHHOC HO YKIATHHON CXEMC,
MOWHO TAKKC MCHOABIORATH LA MEPROTO OIHAKOM-
nesa ¢ npuGopom BM 578 & ¢ metonom

57
B
- 000U

be connected to the various outputs, or to +5 V
[by touching -5 V, the correctness of the START —
-5TOP window can be checked and thus also the
dividing ratio of the counter).

A vounter Integrated clreult can count correctly
internally and nevertheless one or more errors
can be encountered at the output. By moving the
Integrated circult test clip from one counter in-
tegrated circuit to another, all of these circuits
can be checked individually, but not their inter-
connections and output drivers. Therefore the sp-
plication of the test clip serves only for finding
o defective Integrated circuit, and the hardware
co-operating with a counter integrated circuit must
be verified together with this circuit when the
counter as a whole Is belhg tested.

Fig. 18 shows an example of connecting the BM 578
signature analyzer to one stage of a counter, form-
ed by a&n MH 7490 device, and with the correct
signatures indicated. This selup can serve as o
means of becoming familiar with the BM 578 in-
strument and with signature analysis,
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PH testovini dloubych asynchronnich éitatovych
Petézel narGsta znatné prichozi apozdéni, Jestli-
#e s timto jevem nepoéitdme, m0Ze to mit za na-
sledek nestabilni nebo odliSné pliznaky na jinak
zcela identickgch obvodech. Je vhodné se pFesvid-
&it, zda perioda vstupniho hodinového signidlu Te-
w neni kratsi nez nejhorsi pfipad maximainiho
zpozdéni celého Fetdézce,

‘Stejnt jako @itale miZeme ovéfovat | posuvné re-
glstry. Navic vsak musime vylvobil Fizeny vstupnl
tok dat, ahychom mohll zkonirolovet posuny nul
| jedniGek. Jestlize jsou citale 4 posuvngé registry
synchronni, odpadaji vétiinou problémy s pricho-
zim zpoZzdénim.

13.19. ASM [Algorithmic State Machine —
algoritmické stavové siroje)

Struktury ASM |sou sestaveny ze stavovjch regist-
rfi, pamétl ROM @& zpétnovazebni loglky a |sou
v zdsade vhodné pro testovani pomoci PA, | kdyZ
nejsou tak pruing jako pP systémy, petlivé na-
vizeny ASM mize velml dobfe vyuZit vfhod PA.
Stejnda pravidla platnd pro aplikacl PA na mikro-
procesary plati | pro ASM: metoda postupného roz-
Sifovani jidra [nejdfive stavovy registr, pak ROM,
nakonec logika), volay beéh, ctevieni zpétnovazeb-
nich smydek, genarovint stimulil.

Jestlize ma stavovy registr ASM schopnost poiitat
(€1 Inkrementovatj, neni obecnd obtizng jo| uvest
do volnobehu, Ridici vodite registru pro vitveni
mohou byt zablokovany, coz umoZni spojitou in-
krementact stavového registru. Od volnobghu lze
upustit v pFipadé, 2e by se tim zdraZila izolace
chyh, Nekdy lze externg volnobeh stimulovat pii-
da servisnim  hardwarem. Pliznaky sleduje-

TIpst MCNMITAHMM UTMHEWY  ACHEXPOHHEX  (encil
CHETUMKOB SHAMHTEARNO HAPACTACT BPEMA 30ICPHKH
WPOXOMAMCTO. CHIHRIA. E(‘_‘!Lﬂ HE  YUHTHBATE 3ITO
ABICHIUC, TO 5TO MOKET UPUBECTH K HHIHKAILM He-
YOTONMHENX /I HECOUTHCTCTRYIONIHY CHTHATYP Npi
CoNepIIeHHO onrEakosus ¢xemax. Heofxomumo yGe-
ThA B TOM, WTO (el BXOAHOTO TAKTOROTO CHr-
A HeRN HE MCHBIIC NPELCARHOTO CAYHAH, ©ooT-
CTBYIONIETO MAKCHMAJLHOA 3MICKKE Beel uemn.
AHATOPMSHO CHCTMHMERAM MOMHO. ITPOBEPATL M CIABM-
CIONTHE FETHCTH .

Kpose toro, #esfxolumo o0ecnesiTs ynpanaesnit
BromHOl NoTSK o naHHLx, 4Tolh MoMuo (A0 Kok
TPOTMpPOBATEL CMentciwe wyael n emmmry Eean
CHETMHEN § CARHFAMIME PERICTPBl CHHXPORHK, TO,
KK TPABHAD, HET NPOSACH €O BPEMEHEM AACPHKIL

13.19. ASM (Algorithmic State Machine —
AR AATOPHGMHGECKIX cocTonTit)

Crpyrryps ASM ofpaaoeausl B3 PErHCTPOB COCTO-
AHIE, snnemiHaowux  yerpoiiera TI3Y ar ok
OfipATHOI CRE3W M, B NPHHIMOC, MTPHTOAHL 108 I
neTaHnA ¢ noMoikio CA, HecsoTps ma 1o, w10 0Hit
MeHee MHOR 0o of [ PONpoLE 8T
CTEMAMIL TIHATORHD PSP ® ASM momer
OuEHE NOPOLIO MOML30NATHEA Tpessymecnamu CA,
Mpusuaa, enpasensussie xaa apuseicins CA »
MIKRPOIPOLECCOPHRIY CXEMAX, CHPABCILAMEL M 1LTH
ASM: mMeton noctenerioro pacunsperms saapa (cm
wadda permerp cocromuiii, aares [13Y w, waxomen
AoraKn ), cBOBOINKIL RO, PaIMRBKAKNE wened obpar-

HOI COASH, FEHCPHPORRHAEC CTHMYJIO0R,
Eean perserp cocroninii ASM  criocoGeir cwssraTn.
(nmr warate), TO B NPHHIGKNE HETPYAHO €F0 Iepe-
BecTt B pekmM cpobommoro xoma.  Ynpasamoupse
TpOBOA PErHCTpI LT PRARCTRICHIN MaTo aafmo-
KHPOBATH, YTO 46T BOIMOMHOCTh HEMPEPHBHEY TIpit-
paiersns pertterpa coctommini. OT pesina crofon-
HOID X0 MOMHO OTKASATLCA I CIydac, Korda amo
NpUReAD G K TOBKUICHHIO CTOMMOCTH JA0IAILNE
oumifior. MHOrza MOKHO BHENNE BHIBATL pemIM
X044 ¢ . TEALHOTO TeX-

When testing long ripple counter chalns, conside-
rahle propagation delsy can take place. If this
phenomenon Is not accounted for, then unstable
or false signatures can result on entirely Identical
elrcuits. It s advisable to gnsure that the period
ol the clock input to the counter chain is not shar-
ter In the worst case than maximum propagation
delay of the entire chain.

Also shift registers can be verified by applying
the same methods as for verifying counters. How-
ever, additionally a controlled input data stream
must be provided, In ek the
shifts of “zeros® as well If the
eounter or shift register chalns are synchronous,
propagation delay problems are seldom encounter-
ed.

13.19. Algorithmic state machines

ASM structures are assembled from State registers,
ROM stores and feedback logic, and generally are
well sulted for the application of the SA test tech-
nigue. Even though they are not as flexible as uP
systems, a wall designed ASM can beneflt greatly
fram the advantages of SA. The same rules valid
for the application of SA to 4Ps are valid also for
ASMs, |, e, the method of gradually extending the
kernel (first the state reglster, then the ROM store,
and finally the logic). free running, opening of
feadback loops. and generating of SA stimulus tost
Toutings.

Il the ASM state register has the capability of
counting for incrementing), geonerally it Is not
difficult ta induce it 1o [ree running, The rol
lines of the register for branching con be disabled;
this allows the stale counler to increment conti-
nuously. Free running can be omitted if the fault
Isnlation would be affected adversely by It Some-
times It is possible to stimulate free running exter-
nally by using edditional service hardware, Then,
the signatures are taken at the ROM store, state




me na pamiét ROM, stavovém registru a v ostat
ch hodech pEistroje. PEiklad takového FeSeni je
na ohr. 18,

Hlavnl divod pro pouziti externi stimulace k vol-
nému bEhu ASM je ten, %e v mnoha plipadech by
jinak musela byt v pofadku znaénd Cast [Casto’|
vice ne polovina] hardwaru, aby volnobéh viibec
nastal @ produkoval pouZitelné priznaky.

V piipadd, Ze je ASM v uP systému a P md mo2-
nost ASM Fidit, je testovani ASM mnohem jedno-
dussi. «P provaddjici testovaci program PA je po-
uZit | pro ovladani stavového reglstru nebo citate,
@ tak miZze vyzkouset vétiinu nebo | viechny ob-
vody Fzené ASM. ASM se v tomto smyslu stane
programovanym stimulem, jehoZ programovi data
prichdzell z 4P,

Sekvencni obvody jsou tukové ASM, ve kterych
chybi algoritmus, PFechézeji z jednoho stavu do
druhélio po pfeduriené cestd, kterd nenl ovlivng-
na zpdingmi vazbami nebo jingmi podminkemi.
S vijimkou operaci fekéni a nulovdni maji sek-
venéni obvody definované fasovanl a jsou vhodné
pro testovdni pomoci PA. U jednoduchych. sek-
veninich obvodii je test s PA pouhé probé&hnuti
vieml stavy v jejich normdlnf funket sejmuti
ptiznakil ze viech uzll.

12.20. Mnohondsobné hodiny

vV systémech, kde se vyskytuje vice nsZ jedna Ga-
sovd zdkladna [napf. [rekvencni £ital s jedndml
hodinami pro #P a druhymi pro méficl Cast), se
mizeme setkat prl pouZiti PA s problémy synchro-
nizace [(necamdnovat s vicefdzovimi hodinemi].

oro n Cursarypu foTést
MiHaiowes  yerpoiierse 113Y, pernerpe co-
M B OCTaMpHMX Toukax nputopa. [Tpusep
TaKoro pewenis aad Ha pue. 19, Ocuomuolt npuyn-
HOIT Meno. CTHMY AL enofon-
#ore’ xoun ASM AwiseTes TO, UTO BO MHOPMX cay-
uaRX HeoDXOLHMO, MTOlh IHAMMTEILHAA UACTL CXe-
Mur Gnira penpania (Macto GOJBINE NOJOBHHBL CXE.
MBI) Ag8 TOro, 9Tobn pemuM CRoOGOIHOTO XOMA BO-
ofiIe MOr HMETh MECTO ¥ AABMA TPHMEHHMBIC CHI=

HATYPH,
B rom cayuae, xorza ASM ménoasaosiHa 8 Mikpo-
np pPHOTE  CHCTEME §f MMk HMeeT

BOAMOMHOCTE yipandits ASM, 1o m:nunumE ASM
CTAHOBUTCA SHAMMTEALHO upome. Mukponponeccop,
OCYIMECTBARITHI MCmMTATe Ay nporpamsmy CA,
HCAOABAYCTCA B 1A YIPIRJACKHA PCTHCTPOM COCTO-
AHIE MM CHETHUKOM M, TAKHM 0GpasoM, OH MOXET
NposepuTs BOXBULHCTED MMM BOE CXEMB, YOPaRIA-
esbie ¢ noMousle ASM. ASM s arom cmmicae cTa-
HOBHTCA [POrPAMMHBIM CTHMYJAOM, NPOTPAMMHLIE
AHHKE KOTOPOrO TOCTYNAIOT 0T MHKPORpOieccopa.
TlocaenonatenpHocTIbEe cXeMBl — 510 Tarkne ASM,
B HET aJrof . Owe ey T U3 oa-
Woro cocToRma B APYTOC MO 3apance ONpenelicHio-
MY [y, KOTOphii we ofycnonien ofpaTHMMH CRA-
SAMH MM APYTHME YCIOBIAMH, 3a mckmouensem
onepatii ORRIANEN H COPOCH NOCACAUBITEABHRC
CXCMBE HMEIOT QUPCACHEHINIC TAKTR W OHIl ABAKIOT-
€A NOSXOAAMMMI LTA UCHHTAHEA ¢ novonbin CA,
B cayune mpoCTRIX MOCTCNOBATEABHIY CXCM HENLITA-
uite ¢ CA caomtres K mpocromy e~

reglster, and other points of the Instrument. An
example of this solution is given in Fig. 19,

e main reason for using an external stimulus to
Induce frée running of an ASM is that otherwise
in many cases a too large part of the hardwarg
[often more than hall of it) would have to be In
perfect order to make free running possible at all,
let slone to preduce a usable signature.

If there Is an ASM in a P system and the sP has
control of the ASM, then the testing of the latter
Is much easier. The «P which is carrying out the
SA test program can be employed alse for contral-
ling the state register or the counter and thus can
exercise many or all of the circults of the ASM-
-controlled circultry, In a sense, the ASM becomes
a programmable stimulus, the program datas of
which arrive from the zP.

Sequencers are such ASMs in which the algorithm
Is missing. A sequencer simply passes from one
state to the next one along a predetermined path,
which is not influenced by feedbacks or ‘other
conditions, Except for a wait or zeroizing opera-
tion, sequencers have predictable ttming and are
sultable for testing by SA methods. In simple
sequencers, the SA test consists in-simply stepping
through all the states in the normal maner of

these and in sampling the signatures

Pe3 B COCTORWMA TIPH MX HOPMAABHON pabore 1
CHATHE CHTHATYD BCEX Yaston,

13.20. Muoroxparusie TaiiMepst

B cucremax, rae uMeer Mecto Godswe oanoro .
Mepa (HANPHMEP, CHCTUHK MACTOTH € OLHMMH TaR-
TOBRIMH HMITYITLCAMIE LT MHEDPOIPOLECcopa it apy-
THMH — JUIA #3MEPHTCARHON 4OCTH), HCNOALIOBA-
mue CA M3ET BCTPETATHOR © TPOBACMAMU CHHXPI-
AL (He CIPAYeT CMCUTHENTL ¢ MHOTOPAIHKIMI
raiisepamn ). Kaaasoos Ghl, 910 MOKHO HPOCTO CHH-

from all the nodes;

13.20. Multiple clocks

In a system which uses more than one time base
(e. g. a frequency counter with one clock for the
&P and another clock for the measuring part],
synchronization difficulties can be encountered
when SA Is applied [not to be confused with multi-
phase clocks]. Even though it seems to be easy 1o
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6

EXTERN OBVODY__

— stimulatnl Eitad

— stavovy registe

— ROM

— dalsf Eastl plistraje

— rozpojend cesta k ROM
— externl obvody ASM

S -

Zdélo by se Jednoduché synchronizovat mnohond-
sobné hodinové obvody mezl sebou [pomocl pieru-
Seni nebo Gekani), aviak piiznaKy jsou v mnoha
mistech obvodu funkci vice nez jedné Gasové zd-
kladny, voz je nevhodné pro BM 578 s pouze jed-
nim hodinovym vstupem.

Pro aely PA e vidy vhodnbfsi Jednoduchi Gaso-
viv zakladna. Neékdy lze naliradit nebo synchront
zovat vSechny Gasové zikladny tak, aby byl syn-
chronni cely systém. Nevyhodou tohoto postupu je,
Ze nekteré obvody nepobézi svou normdlni rych-
losti & to bude znamenat ztrdiu Informact o dyna-
mickyeh viastnostech téchio obvodi,

Jing zphsob je vzijemné izolovani systémii s rie-
nymi hodinami a jejfich samostatné testovani, Zna-
mend 1o oviem otevieni nebo zablokovdani nékte-
rych signdlnich cest mezl jednotiivymi Cdstmi ob-

STIMULALNI
&iTat

ROZPOJENA 5
CESTA K ROM

1 = eveniix eniyanmon

2 — perncrp coctommmii

3.- nay

4 — caeayimme dactil apidop
5 — pasowknyrMil nyTh x TI3Y
6 — miieutinie cxeMi ASM

XPOHHAMPOBATH MHOTOKPATHHE TAliMephl MeKay co-
GOt (¢ NOMOWILIO MPepHBAHMA I OXHZAHIN),
GIHAKO CHIHATYPEL BO MHOIMX MCUTAX CXCMbl HEIA-
10TCA gyHKuueil foace OOHOTO TAMepd, HTO ARIE-
erea wenmoaxogsmuus A BM 578, paccuntanmoro
TOALKO Hil OLMH BXOA TUKTOBLIX HMIIY.JI5COB.

Han neacic CA meerna Gonce nogxoaut npoctoit
Taitsep, FHOran MOMHO aaMeHHTh WAH CHHXpOMI-
SUPOBATL BEC TANMEPBL TaK, 4T00R BeA eHeTeM Ghi-
Ja cunxponson. Hexocrarkon Ore crocola SEIR.
CICH TO OBCTOATEABCTRD, MTO. HEKOTOPBIC CXCMB He
fiyityr paoraTu co cnoell HOPMAJLHON CHOPOCTLIO,
HTO RALMCT coloit motepo uupopMal 0 mrHA-
X CHOCTBAN ATHX XM,

Jpyroii ¢nocol IMKNOMACTCE RO RIAUMHON  HA0/R-
MM CHCTEM € PASAHTHLIMK TANMCPAMIT §f X COMO-
CTOATCIBHOE HCBTae. DT0, OAHAKO, OFHIMACT OT-
mpaHe Ha GAOKHPOBKY HEKITOPRX CHTHITLIRX
NYTEIE MEHITY OTASARHIMH yacTssi cxesmn, Hworaa

PRISTROJ

Obr. 19
Pe. 19
Fig. 18

— Stimulating countey
— Stite register

— ROM store

— Rest of the instrument

— Openad path to the ROM store
— Extarnul ASM circultry

LR A RE

mutually synchronize multiple clock circults [ by
means of waits or Interrupts], the signatures pro-
duced on many of the nodes hecome a function ef
more than one time base, which is unsuitable for
the: BM 578 signature analyzer which has only one
clock inpul.

For SA purposes, it |s always best to have one
simple time base. Sometimes, all the time bases
can be substituted or synchronized, so that the
whole system becomes synchronous, A disadvan-
tage of this method is that some circuits do not
run @t their normal rate, thus causing loss of infor-
matlon about thelr dynamic properties,

Another procedure consists in the mutnal isolation
of the cireuitries having different clocks and in
their separate testing. Obviously, this means that
the signal paths between the (ndividu chrouits
concerned must be either dissbled or opened. So-




vodu. Nékdy lz¢ izolace rovnéZ dosahinont vypnu-
tim hodin viech systémi kromé# testovaného.

13.21. Ner n

Jestlize testovany pEistro) md komunikatni schop-
nostl s programovatelnym kalkulitorem nebo po-
Citatem, mze byt testovact program uloZen v tom-
1o zafizeni. PP provozu mi2e kalkuldtor Fidit PA
bud pFimo [napk prevzetim Fizeni adresové a da-
tové shérnice] nebo miZe zapsat testovaci pro-
gram PA do pamiti RAM vyrobku, a potom je| od-
startovat. Vyhody tohoto postupu jsou:

1 Omezt se potet nefunkénich st piistroje, t).
obsah pam@ti ROM PA, pFepinate, propojky aj.

2. Pou2lje se levn@jsi pamdlové médium k ulozent
testovacich programi.

3. Umozni se zmény testovacich programi PA
v budoucnesti hez viivu na hardware €i firm-
ware.

Nevyhody [sou:
1 Mnoho zafizeni musi byt uvedeno do chodu
phed provedenim testovaciho programu PA.

2, Pri provadén! testovaciho programu z vlsstnl
pamétl RAM musi mit tato pamd{ dostatecnou
vellkost na Jeho ulozeni.

3. Kalkulator nebo podftat musi byt k dispozici
a musl mit schopnost testovat plistral.

13.22, Dokumentace

Tak Jako |sou popisovina schémata televiznich
prijimaca napetiml a osclloskopickyml obrazci, lze
pouzit u schémat ¢islicovych pristroji piznaky.

MOHHO OGCHICHHTE HOOMALNI TARKE (YTEM BHEKIO-
HEHRA MACOR BECX CHCTEM 33 MCKDIOMCHHEM MCHMTH-
BACMOI.

13.21. HepeamaenTHeie WCHBITATEABHBE NPOTPAMMEL

metimes the Isolation can be achieved simply by
switching off the clocks of all the circuitries, except
that of the clreultry under test.,

13.21. Non-resident test programs

Ecan nenmrrasaesuiit npuSop nmeer Th
CRA3N € NPOrPAMMHPYEMEM  KATBEYJATOPOM MM
ABM, TO MCOMTATCALHAA IMPOrPAMMA  MOWCT Xpa-
sitteci ® aroil anmapatype, Tpu paore samsyan-
Top moxer ynpasaate CA upavo (manpusep, ynpa-
mienue cGOpHON WMHON AXpecon w AAHHKX ) i
MOWET GANMCATE MCOKTATEARHYID mporpamMyy CA
B aanomiHaoniee yerpolictao O3Y saneas i notoy
OCYIECTRHTH  cTapT  nporpasa  Tpessymectna
STOTO cHocoba CACayuHe:

1. Orpasnunbaercs KOIMHCCTRY HepaBowns wicteli
npuBiopa, T, €. 06LEM 3ANOMERAGIINX YCTpoilcTa
TI3Y CA, nepekmoustencii, nepeMstuer u 1. a,
Henoasayercn  Goive newende  3anmdMUHADIICE
CPEACTRO BAA XDAHEHIN HCOMTATENLHKX 1pPo-

A MCOBITATE b
uix nporpasy CA w Gyaymey Ges pansuus s
TeXHHUECKOE OCHAUICHHE it $upMennoe npo.
CPAMMHOC OCHALICHUE.

Henocrateu aroro cnocofa casnyomne:

1. Tlepen BROOIHGHMEM MCHBITATEARHON TPOTPAM-
mit CA HeoGxomuMo RKMOTHTL B Xod Gornuwoe
KOAMYCCTRO YOTPOICTS.

2. Tlps BHIOIHCHIM WMCITWTATEARHON TIPOTPAMME!
¢ moMomE0. COBCTRGINIONG JATOMHHAOLICTD YT~
poiicrea O3Y nocaennce domk#o ofanxats mo-
CTATUMHOMN CMKOCTBIO [LTH CTPOCHHA TIPOTPAMMEL

3. Kamxyaarop s DBM nomsum usetscs u
0N HMCTE BIIMOKHOCTE HCTHTRIBATE TIpit-
Hop.

13.22. Mokysmentanun

AHLIOTHUHO  YRKA3OHUA  HATPIKCHUIT 0 0CHHA0-
M CHPHAJOR HO CXCMUX TCACHUZMOMHBIX NpueM-
HHKDH MOMHO Ha CXCMAX Witpossx’ yorpolicTs yra-

Ir the t under test has communication
capabllity with a programmable calculator or com-
puter, then the test program can ba stored In th
kquipment. In operation, the calculator can control
the SA either directly fe. g. by controlling the
address and data bus), or can write the SA test
program inlo the RAM store of the Instrument
and then let it run. The advantages of this method
are as follows:

1. Reduced number of non-functional elements,
such as SA ROM store content, switches, jum-
pars, etc, ],

2. Less expensive storage media for the test pro-
grams.

3. Ability 1o revise the SA test programs in the
future without Influencing hardware or firm-
ware,

The disadvantages of this technigue are as follows:
1. Much of the equipment must be set in operation
before the SA test program can be applied.

2, If the test program runs from the RAM store of
the instrument to be tested, this store must be
large enough to hold the program.

3. A caleulator or computer must be available and
must be capable of testing the instrument.

13.22. Documentation

Just as the diagrams of TV recelvers are marked
with voltages and oscilloscope waveforms, the
diagrams of digltal instruments can be marked
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V obou piipadech mize byt nalezena chybni ope-
race sledovina zpst aZ do mista vzniku, Takovy
postup 1ze vellce elektivnd vyuzit u obvod boz
mnoha zp&tych vazeb (napf. mnohé sekvenénf
a obecné logicke obvody). U slozitéfifch Komplex-
nich datovych struktur joko jsou «P a ASM nelze
do jednoho schématu zaznamenat viechiny piizna-
ky ptisludné jednotlivim testovacim smyckim, a
prota je vhodnd pFidavod dokumentace,

EFi zhotovovani schémat je dobré snait se zacho.
vat rozmisténi soucastek jako na desce a dbdt na
to, aby vstupy byly na levé a vystupy na pravé
strang obvodd. Pliznaky by mély byt umistény
u zdrojii signdlu (nebo na. Fidiel picce 10) nebo
oznaceny hvezditkou &1 |inou barvou pro rozliSent
vystupnich [vysilacich] Spicek od vstupnich |pEi-
jimacich).

le-ll mozing vyskyt vice ne¥ fednoho platného pri-
zhaku v tomtéz uzlu v zavislostl na testovacin
modul, lze pouZit vice barev a typill pisma, ¢ mi-
zeme pridat isla testh k tdentifikacl Jednotlivgeh
pliznaki.

13221, Tabulky pFiznakn

Vymuti pFiznakd ze schiémate o Jeflch umisténf
do tabulek uwmoini ziskal mnohem lepsi plehled
v dok taci, Pro riizné smydky mohou
existovat riizng tabulky pFiznaki platicich pro ten-
gz 10,

V nikterjch pipadoch lze témiF aplné vyloutit
potfebu schématu tim, Ze sestavime pro vyhledd-
vani Jednotlivieh chyb vivojové schéma [nebo
«Strom” ], Kleré se bude odvalivat na sprivné pFi-
enaky v pFislusnych tabulkdch,
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auBaTe curnatypel, B ofonx caymanx ofimapyssen-
HOC OWHMGITHDE MOBEACHIE MOKCT GuITh HeereaoHa-
HO RIAOTL A0 Mecta soauukaosennn. Taxoi criocof
MOKHD 0MeHE SGOUKTHBNO HCNOABIOBITE B CXEMAX
Gea Muorix ofipaTiuX conacii  (wanpumep, nocae-
TOBATEABCTIBE 3 oBure avrmeckie cxess): B cay-
e Gogce CAORHIY KOMILICKCHRX CTPYRTY P AQHHLIX,
Kak HANpIMep, MHEponpoueccope 1 ASM, g
B OIHOIL CXCMC YKASHTE HOE CUPHATY DA, COOTBETCTRY.
IOMHE OTACTBHEY HCNMTATEIBHAS NCTA4M | 10970~
My HEOGXOUMMA AOUOSHHTEARHAA AOKYMEHTAIHA,
Mpu coctammenn exes  ueascooBpiuaro. CoNPaHITL
PACHOADKCHHE JCTHACH QHANOTHUHO MX NOZHIIAM
HA MAATC W CACANTH da TeM, 4TOGR BXOOH GhH
HU JICHOIT 3t BRIXOAM — HO NpABDE CTOPOHE CXeM.
Curratypht 101N GhTh YKAIAHM Y HCTOWHIKOB
eurtiin (i mo ynpasamomes wrnre [0) man
0fio3uauCHy 3BERIONKON MM APYTHM [RETOM IR
OTTHTHA BHXOLHEY (ItTalongix ) wTndTos or BLoA-
HEX (IPHEMHBIX),

AW MOMET CYWIECTBORATS Ooabine oaHoil HeficTan-
TEARION CHTHATYPE B TOM 3Ke yaie (B SaBMCHMOCTH
OT POdt MCOBITAHMA ), TO MOKHO MCTOTEIOBATH
BOBIUICe KOMMUCCTRO 1BETOB 4 TUHOB WPHPTA w3
AC MOKHD YKASHBATL HOMEPA HCOLITANHIT 218 on-
PORCITSHIN OTICALHBX CHTHATYD.

13221

Tabanmum curuaryp

Bumnyamite ournatyp #a exeMml o MX  yKasawme
# TAGAMIAN QAeT BOIMOMHOCTS TOJAYMHTE SHAMN-

with signatures. In both cases, fasulty operation
can be detected and traced back to the point of
origin. This technigue can be used efficiently when
the digital circuit has not many feedback loops
le. g many sequencers and rodom logic clreuits).
In more complex logie data structures [(such as
aPs and ASMs) It is impossible to. mark all the
signatures pertsining to the Individual test loops
In one diagram, therefore additional documentat-
ion Is requi

When drawling diagrams, 11 1s advisable to maintain
the same layout of the components as they are
mounted actually on the PCB and to take care that
the inputs are on the left-hand side of the circuits
and the outputs on the right-hand side of them.
The signatures should always be at the signal sour-
ces [or at the control tag of the integrated circuit],
or should be marked with an asterisk, or coloured
to distinguish output [driving] pins frem Input
[receiving) ones.

If more than one valid signature could appear on
the same node (depending an the test mode), then
maore colours or letter types can be used, or the
caption can Include the number of the pertaining
test for ldentification of the Individual signatures.

13221. Signoture Tables

Deleting of the signatures from the disgrams and
listing them in Tables supplies a more lucld docu-

Teabts yaolnoe ofimes npeac ol

Tauun. Jladg  paaiMHHEIX  MCHWTATCABHRIX  NCTEIL
MOTYT CYIICCTHORATL PA3AKEHMC TAGANNN CHIHATY],
COPAPRAAHBEIN. DT TOH K¢ MATCIPLILHOR MIKpO-
CxeMbL

B nexotophix caydanx HeoBXOMIIMO NOANOCTHIO HC-
RAKMATL CXEMY NYTEM COLTORACHA CTPYKTYpHOI
EXUMB DA OTHICKHBAHMA OTACABHBIX HEHCIPABHOC-
Teit (s sacpewor ), B soTopoil Gyayr aamHbe Hi
UPEHRABHEE CHTHATYDE HQ CODTRETCTHYIINE Taf-
JHIAX.

For various test loops, several Tables
of signatires can exist which apply to the same
type of Integrated circuit.

In some ceses, the necessity of a diagram can be
quite ayoided by preparing a flow chart |trouble-
-shooting tree] with references to the valid signa-
tures lsted in the pertaining Tables.



13222, PFiznnkoveé mapy

Daliim zplisobem dokumentace je zhotovovani pii-
znaKoviel map desek PS nubo Jejich #asti. Spoji
s@ tim operace nalezeni testovaného mista a kon-
troly pEiznaku v tomto miste. PHznakové mapy
nejsou vhodng pfl velké hustol® soutdstek na des-
ce,

13223, Metoda déleni

PFl sestavovini vyvojového diagramu vyhledévani
zévady & velmi vhodng vady rozd@lit Gast zafizent
ldentifikovanou lako Spatnoun na dvé éast a po-
mocl dvou vyzmamnych piiznaki opdt Identifiko-
vat Spatnou £ast atd. atd,

13222, Kaprw curnatyp

C. y LU ARAACTCH 13-
FOTORACHIE KAPT CHIHATY] TUIAT TRHATHOTO MOHT:
o i ax wacreli. B peayaviare storo ofseamms-
CTCH ONEPALEA HAXOAACHIA HCIWTATCIRHOMD MECTa
M KOUTPOIL CHTHATYPR n aToM mecte. Kapret eir-
HATYP He HOAXOIAT B ciaydae Goiumon HaoTHocTH
neraseit B naaTe.

13223, Meron mescHHH
IMpu oBpasoBauuH CTPYKTYPHOIL CXCMB IR HAXOXK-
ACHHA BECHMA paas

BUTH MACTE ANMMAPATY PRI, KOTOpPaR unpcner.qmq B K-
HECTBE HeMCHOPABHOI HI ABE 9T 4t ¢ GOMOmLD
ABYX SHAMMMEX CHIHATY] CHOBA ONPEACAHTL HEHC-
OPABHYI0 TACTE M T A M T. AL

13222 Signature maps

Another method of documenting signatures Is o
make a signature map for a PCB or for a part of
it. Thus, the operation of finding o test polnt and
the checking of the pertaining signature can be
combined. However, signature mops are not appli-
cuble for high-density PCBs,

13223, Splitting method

When preparing a flow chart for trouble-shooting,
it Is always very useful to divide Into two parts
that section of the equipment which has been iden-
tified as faulty. Then, with the aid of two signifi-
cant signatures, the faulty part has to be determin-
ad and split up inte two further [smaller) parts, ete.

87



14. ROZPIS ELEKTRICKYCH SOUCASTI
CHENMOUKAUNA 3JEKTPUUECKUX JIETAJEM
LIST OF ELECTRICAL COMPONENTS

1X1 B32 85
Electrical components:

Component Typo - Value Lrdwing No,
Diode E1, E5 vaais 1AN 145 62
Diode E2, E2 VOA 23 1AN 145 B8
Diode E4 vaA 1AN 145 &7
Transistor E6 KD616
Fuse cartridge Pl F200 mA CSN 354713.2

Hradlovéd sonda
Kawuenoii uyn

Gating probe
1AF 002 24
Resistors:
Type Nt Max. Tolarance Standard CssR
load W E3
RL-B3  Film 50 ki - ] TR 1824 5KBK
Re-RE  Film 3920 i 0.25 TR 191 392R F
RT-RS  Film 2320 1 0.25 TR 191 232RF
RIO-RIZ Film 2740 1 0.25 TR 191 274R ¥
RI13-RI5  Film 316 0 1 0.25 TR 191 316K F
RIG-R1B Film 909 {1 1 0.25 TR 191 9098 F
R18 Film 348 KD 1 (] TR 191 3K48 F
R20 Film 147 k0 1 025 TR 101 1K47 F
Capacitors:
N, Ty vatin Tolwruncn My, Do Standard Gss
= voltagn ¥
C1-C3 Ceramic 68 pF 20 40 TK 794 68p M
—z20
C4ed  Ceramic 68 000 pF a0 125 TK 782 68n %
€9,C10  Elsctralytic 100 4F - [ TE 881 100 gA - PV

Further electrical components:

Cotnpanent Ty - Vatun Drawing No,
Integrated clrcuit 101, 102,
MH 74510
MAA 741
Transistor E1—E6 KC500
Trimsistor £E7—E9 BsX29 1AN 145 30
Diude E10—E15 KA200
Indikace
Munuxanis
Displa;
1AF D02 37
Electrical componets;
Samponnt Type - valus
Luminiscence dlode E1—E4 L0410
Datova sonda
Hlyn npuwema xannnix
Data prabe
1AF 002 39
Reslstors:
No Lepn Ve Max.  Tolorance  Standard GhSK
inad W ) —
RL Film 4700 10 025 TR 191 470R K
R2 Film WL 1 .25 TR 191 301RF
RS Film 24 1 025 TR 191 3928 F
R4 Film 620 1 0.25 TR 191 S62R F
RS Film 3240 1 0.25 TR 191 324R F



ee vale

Hb Type valin M, Tolsganc Sundard G55SR . Tolrnce standord O35
RS Film 1210 1 025 TR 191 12IRF R4 Film 47 ke 10 025 TR 181 4K7 K
R7 Filin 2320 1 025 TR 191 Z2RF RS Film 150 ¢ 10 025 TR 191 150R K
RS Film 2140 1 0zs TR 191 274RF RG-RS  Film 17 ke 10 0.25 TR 181 4K7K
RO Film EITE 1 025 TR 191 316R F g i 025 TR 191 470R K
RIO Film 909.61 1 025 TR 101 009K F 160 82 1 0.2m TR 191 150R K
Ril Filmn 4320 1 0.5 TR 191 432RF 700 10 025 TR 141 470R K
Ri2 Film 20 1 025 TR 191 3928 F 1500 n 025 TR 191 1908 K
- 110 10 025 TR 191 HRK
8200 10 025 TR 101 B20R K
Ga el toks 470 10 05 TR 191 4K7 K
: sl — 1004 10 025 TR 161 i00R K
No. Ty Foau g S, 47 Kt 10 025 TR 191 4K7 K
47 k0 10 0.25 TR 191 4K7 K
a Ceramic 08 pF 20 W TK 794 08 M Ri1 Film 1RGO 10 0.25 TR 191 IKOK
20 R4Z, R43 Film im0 5 025 TR 191 430R |
€2,63  Ceramic 01 F g0 128 TK 782 100nZ R4 Film H0a 10 025 TR 191 330R K
= R45 Film ke 10 025 TR 191 1KOK
R46 Film a0 10 025 TR 181 330K K
Further electrical components; Ré7 Film 1un 10 025 TR 181 1KO K
T - — RiE Film 330 0 10 025 TR 191 390R K
ChpsRine Ty Vi Drawing ¥o. R4g Film 1k 10 025 TR 191 1KOK
= ~ - —_— RS0 Film oo 10 025 TR 191 3308 K
Integrated clreuit 101 MH 74500 RS1 Film 1ke 10 025 TR 191 (KOK
‘Fransistor E1, E2 K509 52 Film 430 0 0 0.25 TR 191 330R K
Teanatotoe s KSY7L RS3 Fitm 1kG 10 0.25 TR 191 IKOK
Transistor EA—ES B8X29 1AN 145 30 RS Film 3300 10 025 TR 191 330R K
Dlode E7, B6 KA208 855 Film 1kQ 10 025 TR 191 IKOK
e R56 Film 30 (1 10 025 TR 191 330R K
R57 Film 1ha 10 025 TR 181 1KOK
‘Analyzélor R58 Film 330 10 0.25 TR 191 3308 K
Amaamaarop R84 Fili 1ha 10 0.25 TR 191 1K0 K
‘Analyzer ®A0 Film 47k 1 0.25 TR 191 4K7 K
1AF 002 44 Ro1 Film 4300 5 0.25 TR 191 4308 |
W RI2 Film 15002 10 025 TR 181 150R K
= — Ris Film 47KQ 10 025 TR 191 4K7 K
. e Valuo e it Kb Fitm 4309 5 025 TR 181 430R |
e R05 Film 150 ¢ 10 0.25 TR 101 150R K
Rl Filin aTRe 10 ] TR 191 4K7 K
Rz Film 1090 10 025 TR 191 100R K =

R3 Film 100 2 10 0.25 TR 191 100R K




Capaclitors:

wo. Type Value Tolurance  Max, DO Srandard CSsSR
=% voltage v
o1 Caramic 1000 pE 20 40 TK 724 1n0 M
cz Ceramic 270 pF 10 0 TK 784 270p K
c3 Tubular 1uF 10 100 TC 215 L0 K
o4 Electrolylic 50 4F - 8 TE 081 50 4A - PVE
o5 Coramic 470 pF 10 40 TK 704 470p K
Co-CB Electralytic 50 4F - 6 TE 981 50 gA-PVC
01 —20

C9-C18  Ceramic T k] TK 783 10002

. 47000pE —20
€19, €20 Coramic # i 32 TK 783 470%

Further electrical components:

Fompunent Typu- Valuy Drawisg No.
Fategrated circult 101 M1 745112
Integrated clreult 102, 103 MH 74574
Integrated clrcuit 104 UOY 74 180N
Integratod clrcuit 105, 108 MH 74154
Integrated circuit 10 7—1010 MH 7475
Integrated circult 1011, 10 12 UCY 741538
Integrated clroult 1013 MH 7488
Store 1014 MH 74188 1AN 186 01
Stare 1015 MH 74188 1AN 136 02
Integeated circuit 10 18—10 18 MH 74034
Integrated circuit 1019 MH 7442
Integrated cirenit 1020 UEY 7488N
Integrated circuit 1021, 10 22,

1024 ML 7440
Intagrated circuit 10 23, 10 24,

MH 7404

Integratad clrcuit 10 25—10 28

1030, 10 31 MH 7400
Integratod circuit 1032 MH 74504
Integrated clreult 1034 MH7410
Transistor F1—E7 Rs¥21
Transistor E&—ELL BEAS

80

component Type-value Drawing No:
Diode E12. Ka261
Diode E13, EI4, E10—EZ22 KA206
Napijet
Herounits mirranis
Pawer supply
1AN 281 31
Reslistors:
N, Type value [Jex,  Toldrues  mandsid B
Rl Wire-wound 020 2 - 1AA 669 24
Rz Film 470 10 1 TR 223 4R7TK
RY Trimmer 15 kit - 03 TP 011 1K5 N
R4 Film 560 5 0.25 TR 151 56R ]
B3 Fiim [0 Q 10 0.25 TR 151 380R K-
RE. Film 13 kD 5 0225 TR 151 3K3]
R7 Trimmer 1k - 0.5 TP 011 1KON
R Film 27 k0 3 0.25 TR 151 2K7]
R Film 33 k0 5 .25 TR 151 3K3 |
R10 Film 22k0 5 0.25 TR 151 2K2]
R11 Filin no 5 0.25 TR 151 10R |
Ri2 Film 150 5 0.25 TR 151 1KS ]
Capacitors:
Yo T valuil Toleranie M. be Staridard C3sR
<% volake v

G162 Electralytio 22 aF — 25 TE 673 2m2A- PVC
G305 Ceramic 0.1 g —20 32 TK 783 1000 Z

80
co Coraniic a1 iF 0 125 TK 782 100n Z

~+80
C7.C8  Elnctrolytic 100 4F g 15 TE 984 100 xd - PVC
ci Curamic 0.1 xF =20 32 TK 783 100n Z

+80 .
ci Geramic 100 F 0 40 TK 754 100p K
e Electrolytic 100 aF* - 15 TE 984 100 4A - PVE




Transformers and colls:

Campanent Destgnation Drawing No. Mo, of tap e,

Transtormer 1AN 647 56

call 1AK 624 32 1—2 880
3—4 aa0
1—5 80

2% coil 1AK 620 04 -1 100

ek

Wire 33
Jri

.296
02390
0,355
112

Further electrical components:

Component Drawing No.

Integratod civéult 101 MA 7805

Integrated circult 102 MAA720H

Dlode: E1, E2 K708
Thyristar E3 KT401 50

Diode 4 KE26(/5V6

T EB, E10 KEY14

Diode E7, B8 KN130/150
Diode E9 KZ260/0v8
Fuse cartridge P2 F25A CSN 35 4733.2

Soutdstl, kterd jsou agnabeny vyKresovgm Cfslam 1AN . . . jsou vybirdny ok, aby

ndpovidaly spectalnim predpistin.
Hernam, ofomaucunne TAN. . . imsBnpaurcn cociacud Chemmsammse MPEUTHCAHNRM.

Components designated with drawing number 1AN , . . ure selectod aceording

1o special regulations,

a1



SEZNAM PRILOH

Desky s plosuymi spoji

BM G781 — 1AF 00224
— TAF 002 37
DM G782 — 1AF 002 38
— TAF (02 33
BM 576/3  — 1AF (02 44
Sehémata zapojeni
BM 578/4  — 1X1832485
BM 5785 — 1AF 002 24
BM 578/6. — 1AF U237
BM578/7 — 1AF 00239
BM 578/8  — IAF 00244
BM 578/8 — 1AN 29131
Tabulky
BM 578/10 —
tabulka 3
BM 578/11

— Hradlova sonda

— Indlkace

- Montdznl jednotks
— Datovd sonda

Analyzitor

— Priznakovy analyzitor
BM 576

- Hradlovd sonda

— Indikace

— Datova sonda

— Analyzitor
— Napdjet

Vyvojovy diagram hleddnf zdvady —

— Tabulka piznakli — tabulka 4

HEPEYEHE NIPWJIOKEHH I

Hewarnpie wiarn
BM578/1 — 1AF 00224

— 1AF 002 37
BM578/2 — 1AF 00238
— 1AF 00239
BM578/3 — 1AF 00244

DaeKTpIgeCKIe CXeMbl

BM578/4 — 1X183285 —
BM 5785 — 1AF 00224
BM 578/6 — 1AF 002 37
BM 5787 — 1AF 00239
BM 578/8 — 1AF 002 44
BM578/9 — 1AN 29131
Tabauun

Kawosenoit wys
Heanxaums
Mortastinl 60K
Mlyn npuesa
RAHHKK
Anaanaarop

CurnaTy pHsiii
anaiuzarop BM 578
Kawaenoit gy
Humnkanns

Iyn npstesa
MAMHLLX
Anamgarop
Herounus mrrassa

BM 57810 — Crpyxtypian cXeMa oThCKaHRR
seucnpasrocTe — Tabmima 3
BM 578/11 — Tufmna cursaryp — tabanua 4

LIST OF ENCLOSURES

Frinted civcuit bosrds

BM 5781 — 1AF 00224
— 1AF 002 37
BM 578’2 — 1AF 002 38
— 1AF 002 39
BM 578/3 — 1AF 002 44

Connceting diagrams

BM 5784 — 1X1 83285
BM 578/ — 1AF 00224
BM 578/6 — 1AF 002 37
BM 5787 — 1AF 002 39
BM 578/8 — 1AF 002 44
BM 578/9 — 1AN29131
Tables
BM 57810 —

— Tuble 3
BM 578/11 —

Gating probe
Display
Mounting unit
Data probe

Analyzer

Signiture analyzer
BM 574

Gating probe
Display

Data probe

Analyzer
Power supply

Flow diasgram for trouble-shooting

Table of signatures — Table 4



Pozndmky: Hpuseuwanion: Note:




Pozndmky: Mpugenanns: Note:




Pozndmky: Mpusevanwin: Nofte:




Poznadmky: Mpusewann Note:




