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VME CPU-J11 TESTING PROCEDURE

For testing procedure it is necessary to instal testing eproms
TSTL (84 767 044) on IC30 and TSTH (84 769 044) on ICZ9.

The testing procedure consists of four testing routines and a
down line loader program. Routines are executed sequentially in
loop. Description of test routines follows:

1. ROM CHECKSUM

The ROM checksum routine calculates woprd checksum of TSTROM data.
TSTROM data are on I/0 page in physical address space from
17773000 to 17773777. This routine prompts with a ROM message. If
there is a checksum error, then an error message ERR occurs and
the testing procedure is started again from the beginning. If
there is no error, then testing proceeds with the console output
routine.

2., CONSOLE oOUTPUT

The console ocutput routine cutputs a string of ASCII characters
on congole port., It prompts with CON message. The output string
is 1234560123456789. This routine does not use . the interrupt
mechanism. Testing proceeds with the console input routine.

3. CONSOLE INPUT (ECHO)

The console dinput routine 'asks for input string of ASCII
characters. It prompts with CIN message. Then it ocutputs the ENQ
ASCIT character and waits for input string. Input string must be
egqual te 12345678. I not, then an error message ERR occcurs and
testing procedure is started again from the beginning. If there
is no input response, then time out message TOT occurs and
testing proceeds with memory routine as if there were no error.

4. MEMORY

The memory routine sequentially writes random data irnte local
memory from physical address 0 to 157777 (56kB). Then it compares
to valid data. It prompts with RAM message. If there is a data or
parilky error, then error message ERR occurs and testing procedure
is started again from the beginning. Complete test lasts
approximately 12 minutes. Then if there is no error, the testing
proceeds with loader program.

! DELOVEA KOPIA
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5. DOWN LINE LOADER

The down line loader program is not used for testing but for
loading larger tests into memory.

The loader program prompts with message LDE and ready ' command
(ASCII "A). Then it waits to start the load command (ASCII ~C).

When the start load command is received, the loader answers with
LDR and ready command and waits for input record.

If there iz no response, then a time out message TOT occurs and
the testing procedure is started again from the beginning. If
there is a record checksum error, then negative acknowledge error
message NAK  with retransmit command (ASCII “D) occurs and the
loader waits for retransmission.

The load and start address must be in range from 0 to 157777,
else error message ERR occurs and the testing procedure is
started again from the beginning.

The record must be organized as follows:

LLAAAATTDDR. « « .DDCC

LL record length in bytes
ARAR load or start address
TT record type

[B] B data bvtes

2 record checksum mod 256

record type 00 is aata record
record type 01 is command record (start command)

all input data are in HEX ASCII format. All non-HEX input data
{except command characters) are ignored.

NOTE: If ¢trap 4 (I/0 bus time out, non-existent memnory....)
occurs any time during testing procedure, then error message ERR
appears and the testing procedure is started again from the
beginning.

Lai_;-;"f % KOPIA
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5 + YEE (20 F1Y Fodule Test Vil
£ o
1 it fo¥ Checksaa
£ 3t Console Qutput
§ it Console Input (Echo)
in L fRY (B4EE-BLB]
11 5 Load Dizgnostic
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B0E zidress poinker
checksus register

4l 173000 ACMRDD = 173000 s+ BOE start address

i I ROBLER = 1500 1 EOK length (bybes)

if

av

47 173032 Q12700 pTiEREt ) §R08K5E, 2 7 set outpot sessege pointer

(8 173036 QE2705 R73044" | $h0%, 8% i sel retorn adéress

(9 173043 000482 R SET i outpot pessage

(11

1 173044 DEITEY 17304 BOE: HE

82 ITi050 CRITCE L!H” i et

53

L) ;

551 10%: '

R i B

ol ¥ &

57 1 ; et equal zemo

58 j hecksue erres

&g

G0 173064 022785 17310 oy $ECER, RS ; seb return ediress

61
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JMRIN. EACEO 2,09 25-Fer-B7 00145 Page }
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k7 pPARRREARSRIERERARRRANIARER R A0S RhR AT R4S

£ H

L] : i BD cecsage poipter B4 uneadified

il ; Bt oessage length counter B3 refurn address

1 A -1 B2 unsodified 5P unzodified

1 3 BY vnpcdified

13

il 177564 ISk = 177564 i branseitter control/status register

75 173566 YROE 7= 177565 i branseitter data register

16

1T 113070 f12001 SLO:  mOmE - (RDIEBD i 9ot message Jength

18

19 173072 105737 477564 105: - T5%E  RdACSR ; trarsaitter ecpty?

BE 173076 100373 BRL 108 i d4f net, wait

BY 173100 112037 177568 EORE  (RO):,8dXBUF  ; pub charecter

82 113104 BR7106 s0a Ri, 108 joumtil erd of essag

81

& 173106 0O01LS bl 1 (RS} y return
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%? i-l"."’lll’i?!‘?!!.“'!!‘!’!l‘!l"!!!Il!!ill‘fl‘f‘f!!lf )

il i

g8 o Cansele Inpnt [Eehs

Ll gt

9‘: ::I:I:I‘Hti.lrrllrll'lut!riul TFrIFiaaERANE R RS

a2 ;

LE 1 B0 zessage pn;"te' B wnmodified

a9 t Bl pessage lemgth counter BS retorn sddress

g5 : : + R time conskant 5P wnpodified

96 ¢+ B3 tiee constaat :

§1 :

6B 177560 ROSE = 177560 i Ieceiver con Ernh‘s.ms register

9 177562 BEOF = 177562 i teceiver data regiter

100 4000 m = 4000 i tize constant

101 ,

102 173110 112001 ECRO: EORE  (B)+,3: ; get input lemgth

103 ;

108 173112 012762 Q0&0O0 - L $91E 12 1 set time constant

103 173116 Giband i05:  wov E2,R3 1 cat tiee constant

108

107 173128 105737 177560 205: 1515 - EfACS3 : Ie

108 17320 100007 EPL a5 pi

00 173026 122091 A77%62 ¥R [B3)-, EdznDr ¢ best for vaiigd imput

110 173137 @o10es BXE ERE  if mok, grror

111 173138 077107 a8 BI, 200 puntil eng of pessage

112 -

113 173136 G12705 173170 WE: B $aRY, 85 3 set retern address

114 173142 000752 ER SLE 7 outpzt cessage

11%

HE 173144 077313 {05:  SOE #3208 i deczepent tipe constzzt

117 173146 077285 500 R2, 185 ¢ decregent time coastant

118

119 173150 012700 173757 kv E g A ; set tioe cut messase

120 173154 BI270% 1731E2" 1oy $505, RS v set return address

121 173150 000743 BR L0 ; outpul cessage

n

123 103i62 012700 17371t - 505:  HOF $RRNESS, R0 + set rap message

THOITNIEE 000763 EE 05 v set return address

115 i outpot eessege

12

=
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JRIN, Hﬁﬂ 3 ﬂﬂ 2‘5 ¥ar-87 (9:45 Pace §
1!{: riil‘rtlI'I.II‘I‘l'l'l'l'!?ii!:"!ﬂ!Illl'l'rtflllllﬂtl 3
128 it
110 i’ RAR Rrite/Cozpere
131 ;!
132 AERRR AR AR AR AR AR DI A R AR R S RA NS
133 i y "
A3 3 3 R0 unsodified Re vrite=fverify=! flagg -
2135 ; B! dats register RS retern acdress
36 Dhcinat ;B2 patters sodifier register S" uneodified
i L Er B2 3-R3 address: :egtster _
138 : j o :
134 117146 MERPRR =l {77746 4 ﬂm Y parity resmex address
4 166000 RAKLER = 160000 7 pemory lergth
14 ¥ - :
142 - 001960 - ENERR .=« 1000 i parity emzble bit
143 ; _ ; :
144 e . ERABL -[5B ;
HS1T3170 . 052737 001000 177746 RBM: RIS - AENPAR, GIEENPIR ; enable loca) mesory parity
166 : 4%
6T AT3LT6  GOS002 iz - R § set initisl pettern pedifier
- 148 173200 D05004 R § set mt fverify flagg to write
1€8 .
150 173262 OO500A 105 Cla B3 § set initial adgress
151 173304 02370: OGOOD PR 1 K] i mon-existeat pesory trap?
152 173210 0OidGs EEQ 305 i if'yes, branch
153 173282 022703 GOG1Ld LU 2 T i parity error trap?
154 173216 00109; BEE 05 i if mot, hramch
155 173220 P23 W:  CEP  --(R3)+, (M3} ; skip trap
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160
161 173232 @0Si0e B M i-test for writefverify flags
162 173234 001407 BEQ ..50% i branch to erite pass
163 : '
164 173236 1m0i23 CEPE BRI, [R3)4 i verify data
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166
167 173242 Q1700 173741 ERR: KoV JZRRKESG, RO 7 set error gessage
168 173246 O1270% 173009 Looe:  Kov §5THRT BE i set stert return address
169 173252 (00754 &R SO i oubpub gecsege
1n
1M 173284 LGl s MOYR AL, [R3Ms s srite dsle
172 173258 022705 L1Egnpn CEF  {RARLEN, B2 i eal of gesory Bank?
173 17326 (002359 BiE Pl i B0, continge
114
115 113254 LB5int 35 ror B ; coeplemext writefverify flage
176 17368 L ENE e ¢ brarch Lo verify pess
11 03000 lsie: Hee a2 }oBRNT patiere mpdifier
| B £ P BEE Bls $ brezck o write parc
17
B GNETE 152 | i d.05, 08 get returs aifress
LRL T30 ERLEs i g ¢ oeutpet esdy cessage for losd
183 OSRBL 15§
1%
m 7 :‘ T List | Stran | J Idantifikacijska dtavilka dah
lzdaja . 3
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o R B " L
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185 .
186 " ;
187 i Load Disgrostic
188 it i
I A R P L PP PE R E T TYY
150 . :
L 3 BO cheracter regicter B4 record checksue {lov byle)
192 pRL tige mnsta:: kigh nibble huffer (high byte
183 . 1 B2 losd/tramsfer address RS retern address
] B e M L +.B3.data byte cosater {iow Byte) i
95 st i obise constant (high byle) 5P s....'::mtn-es st.;l:k ;n:u.s:ter
ge L] T e e
187 R
198 o JEBREL 153 :
199 ]'.I‘ 3302 . 160063 105: ' - 2REL L0k i wait for start lesd coppand
200 173304 012700 174D 205: v $LORYSG, A0 i set ready message for Jesd
201 173310 012305 173316 5: . MOP o 4LOKBS i set return eddress
- 202 173314 000665 ; BR- TN i output ready sessage for Joad
206 173316 005004 LOks ":CHR T RM i initialize checksym
205 173320 012705 173326 SOV . = 405,85 i set return address
206 17332% GOS0 BB I8EYT i get datz byte comnt
207 173326 01000 05 - A RO, 23 1 83 is dzta byte counter
208 173330 0La705 1733 B0V #505,RS 3 set return address
208 173334 DE0SI4 ER 1REYT v get hich byte of address
280 173336 GLoop2 505 OV R0, R2 7 B2 is eddress pointer
UL ATINE 012705 173348 Hov 505,85 5 set retern zddress
211 173364 nomsi0 ER 1%5YT 7 98t low byte of 2ddress
23 173346 000302 605: -SEAB B2 i set high bute of address
248 173350 150002 BISE . RO,RZ 7 set low Byte of address
ME 172357 Q12765 173380 CHOT 47055 + set rebern address
216 17335 - poesa3 = hY Inave + get record type byte:
217 173360 BOS70( 05 - §st 1] i test for record fype
216 173367 00:41 : BEQ 113 i deta record
219 173364 077052 i 808 RO,ERR i i ot equal error else cossend record
2N 173366 012705 Q1133 KoY 805,88 i set return 2ddress s
22 173012 QeReTs /AR INBYT i get checksum byte
2 1733 o1 805:  BAE 1208 i if pot eguel, checksee erre:
13 173316 020237 160000 (.13 RZ, FRRMIEY i check for valid transfer address
103807 pay BEIS  EmR i out of range ther errer
225 173404 012700 173740" LA LDR¥SE, &0 v set resdy cessage for end lozd
226 173450 DLO208 EQY R, 0% i set return acdress as start zdcress
10 173417 d0gess B# ELD i output sessage and start execsticn
22
228 1Tt piITs g 90s: . BOY §190%, 88 v set returs at"”:ess
3% 17330 agLe? ER 18EYS i get dete bypte
131 173432 1805 CMp 52 $RAKLEY : v:FEfr for welid 22K affress
Eh 173836 1E33 BHIS  ERh i if pus of renge ther errer
11383 ti0d ¥OP2 RO, {224 § lead data byte Ipto mescry
‘”.-' 113437 07724 50z -’*:.: 1 i decrecent byte count
EERE TR DL B i s L T EOY BEEps.ES i et reiunn addresc
236 173440 0pLes? i 152 t get checicue hyte
23 1raeE g0ccon 0% BED s 3 i checkeny b SRen ged mext repord
13t 'lr*’” b e v iCER | $RATREE 8T § BIsE mecetive Eoinow E'*-&
rel TR LR 38 i
P
dho TR Q12Ti6 1raden LR TR /| SR L 3 set return address znd ged cliracier i
i DSHEL_LSimy
243 =7 .
rr m 1 List | Stran [ J] K Identilikaciska Slovilkn deok
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HE, ; :tl.‘ll'l!'l'l'!'"*!j!‘ﬂ‘l:'ﬂ'tl‘t'l'”i!!-!‘H:-”-l--l-ﬂ-ﬂn;j
26 Hy
Ui it Loader Subroctines
248 Sogr ;!
E_{g ; ‘:‘ll‘llltii‘fttl‘l‘ltl‘tl'lIi'l'!"rl!-!l!!!-l'l.jjtll!j‘
250 2
251473456 DIZT0L pagone .- o EEEE: W o dIMRINRL. - roseb tice constent
152 1713462 000383 Sy Sl 11 it £ i save byvte counter .
259 173464 105003, Tin i EaAT ppppend pate # 56t tise constant
S 173466 105737 177560 08 9578 EHRCSR. . "1 receiver F0l]?
255 173472 100007 e e ipr et §.4F Mok wiik =
256 17MT4 113700 477562 : EOVE .- BEREDR,EO 1 get charzcter
257173500 022700 - 0OGOD3 e e e 3,80 ; start load character °C ¢
256 173504 (01002 BE 68 at ponbings i e
259173508 000210 o SER 7 i yes; seb negativ f1
260 173510 000417 c Ll S e,
261 173512 152700 000071 205 - 50B C%i§'9,R0 s ponvert ascii to her:
262 173586 003002 T T T
263173520 062700 o60OCY ik §1,00
264 173528 062700 - D0DO0Z 35 ABD EERE
gﬁsg :313313 E:;is.: e E[E :EEEW ; ;f J;s: then zerc igmore mot hex
dIUU BOCUED BIC .o 4,1 i-Lor lower case
267 173536 0MO2T COGOLT CEE  ~RE, 315, ; :
ggg :;‘iﬁéf ‘“FE::; ’E‘EEH : EEH } i§ ;:e;tu then fcnore mot hex
Y3588 1500 - ¥ clear byt nter .
20 173546 00303 3 SERE “R3 i restore h;t:uznu;t-::
271 173550 000116 405 . JEP ] i retun
n i?i‘:ﬂ 105303 % - DECE - R3 ; decrezent time comstant
373173554 - 008344 = B A ] .unti) zero -
274 173556 077438 S08 Bi,105 i decresent tige :ﬁ"'aﬂt
2715 173560 O12700 173757 1| §207055, B0 i seb tige oub messege
11:;; 1713564 QUgR30 v hR Logp ¢ start testing agaic
218 173566 012706 173574 IBBET: oV 105,59 soset return add
M BN 00073 B INCE et ngéiff‘-;ess
;E? ::Ezgé EEEEEI GooeLL : 105: ;;;‘ ;éiézii : s.‘.iit_ir:ﬂl{'liglj. Eyﬁe. kigh nibble
606 GS0OG 7 S3Ve IE igh bris
202 173602 01706 1736200 KoV 205,50 ; tet return Eﬂgrﬂs;
263 173656 000103 B IKE {90k dov aidble
2B4 173610 900304 Pl S:F« i : ‘::11;.1;|r 1;..5 ble
28 1M1 ISCAG I8 Re,20 ; te.
206 113614 030304 55'1535 E: Pl
287 173508 e HID RO, R ! :E?‘:\'E_ %d r"l.:ﬂ.'t.
L R : . i calculate rew checksup
EEE I:;E?: "i“u‘ LN E;E #1r3 0,54 i ciear higk byte of chectsis
E?E‘ 1 S e Pt (R5) i retuecn
R“'.
\..!'
| DELOVEA KOPUA
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5t obvestila Bo- 044 1{} Bh??z{]lf{* i
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AT, ERCRO 2.00  25-Yar-BD [S:45 Pace &

:EE .ﬂﬂ'i?n*r!!Ht:rfﬂnul:|rr::.::::un|:
163 i
% it Output ¥escages
%5 3
188 I?T?:liﬂ'll“”l"'?t!!‘!:lﬂlllllh::lnuluu-?r”
97
29 173626 - 034 ROFXSG: .EYTE  (SLONSG-ROMRSS-1)
298 173607 05 02 26 .lE{! {15:1{ EW- CPU MiE Test Vi.Lf
o 173630 5 115 105 red :
113635 103 i 125
173640 040 132 i i
173643 1] 040 M ;
173646 145 ik 1k
173651 00 136 1]
173654 0i6 064 _ ;
300 173656 015 an 12 JRSCIT - €150 23 00K/
17365) in §E] ;
301 173663 3 SLOESh: LBYTE - (ECH¥SG-SLONSG-1)
302 173664 it 0i2 i3 2« BSCTT C15X12} 1005/
173667 17 1N
303 173671 015 013 061 ASCIT  (IEMIRHL234SE01 23456788/
173674 062 63 i1 i
17361 1] GBS 1]
i3 (4] 062 03
113105 Ced 65 3]
113 DE7 07 (71
08 173713 015 0tz 103 ABCIT  {ISMAD /0I5 i anseerback
113116 111 1€ i
R 010 ECEESG: (BYTE  (RAMNSE-ECHESE-1)
6 113722 Qe ¥ (63 RECIT  f12345678/
11315 (154 065 11
o

173730 G651 ]
07 1 005 = RAEKEG: (EXTE  (LDAMSG-RRMNSS-1) 1
08 173733 bis ik 122 JECID (ISMUDRRY/ . i
IWEIR] in 115
309 173740 i LDRYSG: .BYTE  (ERRESS-LDRESE-1)
30 17311 15 02 1 RECET AIDMCIZNLDRSKT) + load “h
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