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Intreduction.

1.1
\

|

i The
|

|

2>

purpose of this decunent is tc provide:
A description of how the memory is tested.
A descripticr. of the commards to the pregranmn.

A list of error messages that may be ocutput from the
pregram.

Examples of test sequences usinz thes progran.

pregram is interded to be usad in twe situations

Waerr a CR80 system has bear assembled, ard a tast is required,
verifyirg that tne CPU 1s able tc access any RAM lccatiorn
properly.

dner. the nemcry aas sacwn  siins  that it i35 nct functiorning
preperly, and the service techrician is tryirng te fird the faulty
RAM nedule.

orogran exists ir two versiors

Tae first versicr 1s lecaded ir thz lower nalf of paze J, ard 1is
able tec test all nencory, except addresses 0O through #17FF.

The seccrd versior is lcaded in th2 upper half of paze 0, and is
aole to test all memcry, except addresses #3000 throuzh #S7FF.

A full memory test requires test run with beth program versiocns.
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1.2 Abbreviatiors.

Threughout this docunent the fcllowing abbreviations are used

RAM : Rardon Access Memory
2> PROM : Progranable Read Only Memory
. AMU : AMOS Masterclear Utilities.

T3S : To Be Suppliad



CR30 TEST_RAM

CSS/709/UsM/2052

lm

Applicable Docunents.

1. CRB0 AMOS Masterclear Utilities
USER's Marual.
CSS/395/USM/0040

(AMT)
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3. Jverview.

This secticn contains

- Software and hardware requirements
to facilitate the test.

- Syntactical rules for input commards.

3.1 Envirorment.

HAd raquiremnents

S4 requiremerts

CPU

MBC/ SCH

RAM {anin, 8K)

AveYd I/F with device runber
Termiral

Fleppy disk and I/F

Nere
The progran 1s ccmpletely
selfsupportirg.

SMA/331023

Paze

5
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3.2 Syntactical rules.

{commard file>

{comnand>

{test spec.>

{sirgle>

{rangzes>

<tines>
<address>
{paze>
<displacement>
{lerzth>

<{rumber>

<hexnunber>

<{decnunber>

SMA/331023

Paze 5

co

{<command>} END
0

TEST <test spec.> {<rar.ge>}1 {er>
REPEAT <times> <ccmmand> ° i
DUMP <range> <c¢r>
ALL | <sirgle>
TIMING | ADDRESSING |
DATANIRE | REFRESH |
ACCESSTIME | ADDRESSWIRE |
BIT | BYTE
address>,<addrass> |
<address> + <lerzth>
<runbar>
<{paze> <displacemert>
{ruanbar>
{rrunber>
{r.unber>
#<hexnunbar> | <decruaber>
4

{01112131415151718191A1BICIDIEF}
1
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3.3 Special Character Functiors

<del> (rub out)
At any time during input this character will destrcy the current line.

<break>

At ary time during program executior pressirg the buttor, the progran
will start up azair from the bezgirnirz.

This 1is especially wuseful dwirz memory dump ard in case a lot of
errors cccur with followirg errcr mnessages.
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4. Function Descriptiorn.

This chapter describes in detail each of the
the program.

Tne fellowinz abbreviatiors are used

I for
0 for
E for
FCT for

EX for

irput syrtax.

ocutput messagze.

pcssible error massazgss.
functicn performad.

input examples.

furctiors

SMA/331028
Pagze 8
performed Doy
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4.1 Tasts in Seneral

Durirg iritializaticr the pregram determines 1its own lccaticrn in
memory and the memory configuraticrn. The memory configuration 1is
determired by tryirg to read and write the first word of eacn 2X
address space (address 0, address #300 e2ct.).

The memory is <classified into: read-and-write sections, read-crly
sections (PROM), program-centairing secticns and absernt secticns.
During the tests, ornly read-and-write sections of the test ranze
specified ir the test comnard are tested. This is to avoid larzs heaps
of rnornsernse arror messazes.

The snallest area the preogran tests is a 24 address space, ever. if the
tast range in the test cocmnard specifies less then 2XK.

E.z. ths ccamand
TEST ALL O #A100, 0 #CUFF <cr>
willl inply that »p

aze
testad., Wner a test comn
J address #0003 to paze

) address #A000 to paze O address #CT7FF are
rj is used witnout a rarge specificatior page
address #rFFF are testad.

UvLD

2sts ta irz, withcout error ol irnz W orn ive the
Tasts terairatirg, without errors cccurrirny , will ¢ Zive he
raspons2 that tha preiran prirts a ':' ard waits for a ra2w comaard.
“rror massazaes ar2 Jescribed in sactiorn 3.




CR30 TEST_RAM SMA/831023

CSS/709/USM4/0352 Paze 10

4.2 TEST ALL

FCT: Perfeorm all tests in all memory or in the specified range.

Only the tests that do rot require cperator reactions are
ircluded.

The fellowing tasts are performed

Addressirg (see 4.4)
Datawire (ses 4.5)
Refresn (see 4.5)
Address Jire {(sea 4.3)
3it (see 4.9)
Byte (see 4.10)

Tne result of tha TEST ALL cocnmard should zive a guite zocod hint
to where eventual errors are tc be located.,

1
I: TEST ALL  {<rarzed} <ord
J

Unicr of tn2 possidble arror messazes from tne single tasts.

]

1)

o

TEST ALL <cr>
TEST ALL 2 #A000, 1 #3FFF <cr>
. TEST ALL O #AQ00 + #rFF <cr>

W o —

- 10 -
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4.3 TEST TIMING

FCT: This comnard does rnot actually nake the program test the timing
(BUS tining), out it gives a possipility to test it.
The program repeats reading frem the sane address in memory until
{break> 1is pressed.
If a rarze is specified, the precgran will read frem the first
address of the specified rarzzs, rourded down to the rearest 2K
displacemnent.
Otherwise i1t will read from the first address in the area where
test is possible.
Tne timing wmay bSe measured wusing ar oscillosccpe or another
electronic devica,

1
I TEST TIMING (Krarge>} <er>
J

£ 9, 12, 1

e

o A
1. TEST TIAING <cer>
2. TEST TIAING 1 #2000 + #FFF
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4.y

TEST ADDRESSING

FCT:

This test contains two subtests: a) ar addressing test within
pazes and b) an addressing test across pages. Durinz subtest a)
it is checked that every werd within a page is able te hold its
own  address (paze offset). During subtest b) it is chacked that
the first word in the first read-and-write memory secticn in
every paze 1s able to hcld the value: pagernuaber + 1, and that
this value is rot contained ir any other werd in the paga.

Operation sequernce
Suotest a)

1. Clear the memory area (insert 0's)
2. Fer 2ach address in ascerdirg crder
the folleowiry is dere

- he contents of the address
is fetchad, and it is cnacked
that it is a zerc.

- Tne2 value of thz address is
sterad ir the leocation.

- The certerts ¢of the address
fetched ard it 1s chnecked,
tnat it nas the sane value
as tne address.

3. (Cl2ar tn2 neacry area,.
4. Operation 2 is perforaned for
addressa2s ir descending order.

‘_4
W

Subtast b)

1. Clear the memcry area.

2. Stors pagenunder+1 in the first word
ir the first read-and-write sectiocon
ir every page.

3. Check that the corntents of the first
word ir the first read-and-writzs
saction ir every paje 1s pazernunber+1,
ard that the contents of every cther
word irn the pages 1s zero.

- 12 -
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1
I TEST ADDRESSING {<rarge>} <cr>
0
E: 2, 10, N
EX :
1. TEST ADDRESSING <cr>
2. TEST ADDRESSING O #3200, 0 #3FFF <cr>
3. TEST ADDRESSING O #8000 + #FFF <cr>

- 13 =
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4.5

TEST DATAWIRE

FCT: This is beth a speed and a data test

Operaticn saquence:

1 The mnemory is at nighest speed filled with a
checkarboard patterrn (FAAAA,#5555).

2. It is checkad that the memory conrtairs the
expected pattern,

3. Operation 1 ard 2 is perforuned with irverted
chackarpoard pattern (5555, #3AAA).

1
TEST DATAWIRE {<rarzed>} <cr>

Q
3, 10, 11
1. TEST DATAWIRE <cr>
2. TEST DATAWIRE 1 #3200, 2 #7FF% <cr>
3. TEST DATAWIRE 1 #3000 + #1FFEF <Lcr>

- 14 -
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4.5 TEST REFRESH

FCT: Checks if the mnemory is able toc hold
a checkerbeard patterrn for mcre
thanrn 50 secords without CPU access.

Operatior sequerce
1. The memory is filled with a

2. The pregran waits for apprex.
90 seconds without memory access.
3. It is cnackad that ths pattern
i3 still a correct chackerhoard
pattern.
4. Oparaticr 1,2 and 3 is perforned with inverted
checkerboard pattern (#5555, #AAAA).

1
I+ TEST REFRESH {<rarza>} <cr>
Q
T4, 10, 1
EX
1 TEST REFRE3H <Ler>
2 TEST REFRESH 3 #E200, 3 #FFFF <Ler>
3 TEST REFRESH 3 #3000 + #1FFF Lcr>
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4.7 TEST ACCESSTIME
FCT: This commard does rot actually test the access time, but it gives
a possivility to test it.
The progran accesses the RAM area with 2%*¥24 read cycles and
2%%#24 write cycles.
Th2 time for thess accesses may be measured.
A Dbell-key signal is output before the accesses degirn ard after
they are conpleted.
A normal time betweer the Dell-x2y sigrals should be approx. 22.5
secords.
1
I TEST ACCESSTIME {<rarze>} <cr>
0
£ 9, 10, 11
X
1. TEST ACCESSTIHME <cr>
2. TEST ACCESSTIMZ 1 #A000, 1 #3FFF <Lcrd
3. TEST ACCESSTIME 1 #A000 + JFFF <Lcrm>
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4.3 TEST ADDRESSWIRE

FCT: Checks if the address wires function properly.
Operaticn sequence:

1. The prozram inserts the address of thas
lecatiorns in the lecatiors, all cver
the memory.

2. For each word ir the memcry, the program
accassas the word, inserts its contents
in the werd witn thz bit invertad address.
Then it checxs if the words have the sane
certents. If the word with th2 inverted
address does rnot exist, the test is rot
per formed in that locatiorn.

1
I : TEST ADDRESSJIRE {<rarzed} <Kcr>
0
£ 5, 10, 11
EX
1. TEST ADDRESSWIRE <cr>
2. TEST ADDRESSAIRZ O #2000, 2 #3FFrF <cr>
3. TcST ADDRESSAIRE 0 #2000 + #15FF <cr>
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4.9 TEST BIT
FCT: Checks if any bit ir the memcry is able tec be set and cleared.

EX

It is done, first by usirg a walking one pattern, where a 1 is
moving from rignt te left ir all bits ir the werds.
Then it is denre by lettirg a zero walk ir all of the bits.

At  test terairation the tested mencry area contains the pattern
FTEFE
L .

1
TEST BIT {<ranze>} <cr>

J
7, 10, 11
1. TEST BIT <cr>
2. TEST BIT 3 #7000, 3 #FFFF <crd>
3. TEST BIT 3 #F00) + #JFFF <cr>

- 18 -
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4.10 TEST BYTE

FCT: Checks if any byte in the memory is addressable (beth readable
and writable).
At test terminaticn the tested memecry area cortains the pattern
#AAS5.

1
I : TEST BYTE {<rarge>} <crd>
0

£o: 3,10, 11

1. TEST BYTE <cr>
2. TEST BYTE O #4000, 2 #1FFF <cr>
3. TEST 3YTE O #4000 + #FFFF <cr>

- 19 =
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4.11 REPEAT

FCT:

0
E

EX

dith this command it is possible to maka tha program repeat ore
of the other ccmnards a nunber of times,.

It should be quite useful to test systems which cccasiornally have
a parity errcr. It is then possivle to make a lecrg term test and

fird cut wnere the parity error occurs and replace the faulty
module.

REPEAT <times> <command> <Kcr>
*%% END OF REPEATING #%*¥

Any of the errcors, that may cccur ir the command to be executad.
b

1. REPEAT 100 TEST BIT <crd>
2. REPEAT /#100 TEST ALL 1 #C300 + #FFF <erd>
3. REPEZAT 10000 TEST 3YTE <cr>

- 20 =
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4.12 DUMP

FCT:

Dumps a part of the memory.

Any memecry in the 255X address space of CR80 may be dunped.

The startinz address will be rourded down to the nearest 16 word
displacement.

Crossirg a pajze boundary, the program will continue the duap from
the next menory pags.

{breax> will at any time terminate the nemcry dunp.

An attampt to dump ror-existirg memory will gzive the error
messaze TIMEQUT ERROR for each ncn-existinz word in the area to
be dunped.

DUMP <rarze> <cr>

Data locatiors irn hex. ccde.

—_
.

DUMP O #2000 + #1020 <cr>
2. DUAP 3 #FO00, 3 #FFEFF <cr>

- 21 =
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ND

)

4,13

FCT: Terminates the execution of the

I : END

program.

SMA/331028

Page 22
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5. Activatior.

The program is activated via the boctstrap load facility in the AMU
pregram. '

It is activatad like this

Masterclear the system.

Load the relevant floppy disk in disk drive Q or 1.
Type this to the AMU proegram

Boot Fd {2 | 1}

-~ ~ ~

(Orly the characters with the arrcws under are typed)
After a little while the program shculd raply

CSS/T709 RAM TEST VERSION 2103
AL 1T 111111111, 111 1111111111111 1111111111111 111

................................ 1111111 0 e 1111111111111
JOT: 111....... e i, PP
1111111111111 1111111111 1111, (R EEE PO e

- 23 -
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The line 'RAM : ' 1is interpreted like this

SMA/831023

24

A '"1' irdicates a responding 2
memory ara=a.
A '.' indicates a 2 word menory area
which does rot respord to read
access attempts.
jCmmmm e e page J ---------- i 1€ paze 1 —---=—-- >
RAM: 111111111111117111111111111111111,11111111111111111111111111111111
HE TR PAZe 2 =m—m—————- R page 3 —e—eee-- :
................ teeeesenereesees, ITTTITIY L.  TTTTTTTTTTIT1T
adr | adr
J..#07FF i #F800. J#FFFF
adr

#7000, .#TTFF
The lire 'NOT:' is interprated like thnis:
A '"1' irndicatas that ro test can be performed in this 2K ares
(becausa it is ronexsistiry,PROM or contain the RAM TEST

preiran itself).

4 '".' indicates that the tests car De perforned in this area.
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5. Error Codes and Messazes.

The error messages resulting from data

following format

SMA/831023

Page 25

faults ir the memcry, has the -

*¥%% (type> ERROR ¥*#¥ PAGE <ro> WORD <ro> { CONT <ro> EXP <ro> }

dnere <type> is onrne cof

TIMING TEST

ADDRESSING TEST WITHIN PAGE
ADDRESSING TEST ACROSS PAGES
DATAWIRE TEST

REFRESH TEST

ACCESSTIME TEST

ADDRESSWIRE TEST

BIT TEST

BYTE TEST

PARITY

TIMEQUT

TRAP

(@3]

= = OOV W N .

- O

PAGE <re> 1s the pnysical paze rnunber,

NORD <r.o>
tha2 paze,

COHT <re> is the conterts of the

fault word.

EXP <re> 1s the expectad cortents

of thas fault word.

is the displacemnert within

CONT ard EXP are orly output with the error

messazes 1 through 3.

The progran reacts to syrntax- and s=saartic errcrs by printing

#%% SYNTAX ERROR *##

ard skippirg the currert line.

- 25 -
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7. Exanples

€3S/395/04 811101
cPY 0
>BOOT FD: 1, START= Q400 , BASE= 0400

CSS/709 IAM TEST VERSIUN 0103
RAA: 1T111111111111111117111711111111111,11111111111111111111111111111111

Cet et aeaear s cevesane I I T B B A AR AR R R R AR
L T 1 ettt innnnans et tesesceanaa
11111111111111111111111111111111 ...... ..11111111... ............ .
:TEST ALL
:TEST ACCESSTIME "TIME APPROX. 23 SEC."
(END "RETURN TO AMU PROGRAM"

##% MEAORY TEST COMPLETE *#¥

CS3/395/34 311101
CPJ 9
>

300T £D: 1, START= 3400 , BASE= 3409
C33/739 A4 TEST VERSION 0103
RAM: 1111111111111 111111 111111111111, 11111111 1111111111111111111111 11
.............. e S AR AR R R

O L I B
L T T T T e T T T e R 11111111
:REPEAT 10000 TE3T DATAWNIRE " LONG TERAM TEDT”

- 25 =
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CSS/T709 RAM TEST VERSION 0103 _
RAM: 11111117111317111 711111111111 11111711, 11111111111111111111111111111111

e it CTT11111 e 1111111111111 10
NOT: ..... R I I . IR e
11111111111111111111111111111111, .. .. ... S 11111111, e, .
:"<BREAX> WAS PRESSED" #DEL
:DUMP 0 0, 3 #FFFF "DUMPS 256K WORDS"

#O00JL H#AAARA #5555 FAAAA #5555 #AAAA #5555 #AAAA #5555
#03038L #AMAA #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555
#J010L #AAAA #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555
#3013 FARAA #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555
#0020L #AAAA #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555
#0023L #AAAA #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555
#J030L #AAAA #5555 #AAAA #5555 HAAAA #5555 #AAAA #5555
#0033L #AAAA #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555

CS3/739 RA4 TEST VERSION 0133
RAL: 1111111111111 111111 111111111111, 111111111111111111111111111111 N

................. Cetrerrerensas e, VITTTII L Ll TETTIITTTTTT N
NOT: ..., . ceeoane L PP el ecicerennasanas tecteveerasenenves
11111111111111111111111111111111 ........ 1111111, ... sessevesess

:TE3T 3IT

:DUHP O #2070 + 440

#2050l #7FFF #TFFF WJFFF #7FFF #7FFF #7FFF #[FFF #7FFF
#20F3L #TFFF WTEFF FTFFF #7FFF BTEFF #7FFF #TFFF #7FFF
#2100L #7EFF #75FF #7FFF #7FFF #7FFF H#TIFFF #[FFF #IFFF
#2103L #7FFF #TFFE #7FFF #TFFF #TFFF #TFFF #7FFF JTFFF
#2110L #7FFF #[FFF #TFFF #7FFF #7FFF #7FFF #TFFF #7FFF
#2118L #7FFF #7FFF #7FFF #TFFF #7FFF #TFFF #7FFF #7FFF
#2120l #TFFF #7FFF #7FFF #TFFF #TFFE #7FFF #7FFF #7FFF
#2123L #TFFs HTFFF #7FFF #7FFF #7TFFF #TFFF #7FFF #7FFF
tEND

¥#% MEMORY TEST COMPLETE *x*#



CRB0 TEST_RAM SMA/831028

CSS/7399 RAM TEST VERSION 0103
RAM: 1111111711111111111111111111171111, 1111111111111 11

e L I I R

NOT: 111...... ceseececsescssseans
T 11111 1111111111111
:TEST ALL 9 0 + HIFFF
:TEST REFRESH "TEST REFRESH IN ALL MEMORY"
. :DUMP 1 #FFEO, 1 #FFFF
i#r FEOL #3555 #AAAA #5555 #AAAA #5555 #AAAA #5555 #AAAA

1 ® 6 00 0000000008000 ¢ o e 0000 000000

1T e ANV e

1

1 #FFE3L #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555 {#AAAA
1T #FFFOL #5555 H#AAAA #5555 #AAAA #5555 #AAAA #5555 #AAAA
1 #FFESL #5555 #AAAA #5555 #AAAA #5555 #AAAA #5555 {#AAAA
:END

#%#% MEMORY TEST COMPLETE **#

83/739 A4 TEST VERSION 0103
?AI T 111111111111111113111, 111111111111 111111111111111111 11

teaeen . cecsesenrsesananes B T 1111111111111
8 I Tyseseeescseonacessassssascascnnose

0 T T T T U T T O RO 11111111................
:TEST 3YTE

#%% D1RITY ZRROR *¥#¥ PAGE 3 VORD #0002
#¥# PARITY ERROR *¥# PAGE 3 JORD #0003
® #%% PARITY ERROR *#¥ PAGE 3 JORD #000Uu
##% PARITY ERROR #**¥ PAGE 3 WORD #0005
k%% PARITY ERROR *¥*¥ PAGE 3 WORD #0005
¥%% PARITY ERROR *#** PAGE 3 WORD #0007
*#% DARITY ERROR *¥*# PAGE 3 WORD #0008
#%% PARITY ERROR **¥# PAGE 3 WORD #0009

W wilu W w




CR30 TEST_RAM SMA/831028
CSS/709/US4/0052 Page 29

CSS/T739 RAM TEST VERSION 0103
RAM: 111111111111111111171111111111111,111111111111111111111 1
e R I T I A R R RN

— ad

NOT: 111..... et eceecsresrsaacnanons
TT11111111111111111111111111 11
:TEST ADDRESSWIRE
:DUMP 3 0 + 6
#%%¥ PARITY ERROR **#% pAGE
*#%#% PARITY ERROR *¥¥% PAGE
*#% PARITY ERROR *#% PAGE
*#% PARITY ERROR *#¥¥ pPAGE
¥## PARITY ERROR #¥¥ DPAGE
#%#% PARITY FRROR *** PAGE WORD #0005
#%% PARITY ERROR *%¥ PAGE JORD #3005
#%% PARITY ERROR **% PAGE 3 WORD #0007

1 ® e e 00 000000000000 ® 6069 000000 s s o0
1

’
O R AR R R L P

WORD #3300
WORD #3201
AORD #0002
WORD #2003
4ORD #2004

wWwwwwwww

C35/739 RA4 TEST VERSION 0103

RACG: TTI1TTT1II1II T ITIIITT1I1 T II1I1111, 111111111 11111111 1111111111111 1
............ e R R R e AR AR AR AR AR AR

O i Tyeanes e oo
11111111111111111111111111111111 ...... ..11111111 ...... ceesesanan

:TEST BIT

#%# BIT TEST ERROR #¥% PAGE 3 JORD #0000 COAT #0001 EXP #1201

®#% 3IT TEST ERROR *¥%* PAGZ 3 WORD #3300 CONT #5002 ZXP #2002

*#% BIT TEST ERROR *** PAGE 3 WORD #3000 CONT #5004 EXP #0004

#*% BIT TEST ERROR **¥ PAGE 3 WORD #0000 COHT #5008 EXP #0003

*#% BIT TEST ERROR *##* PAGE 3 WORD #0000 CONT #6010 EXP #3010

*#% BIT TEST ERROR *** PAGE 3 WORD #0000 CONT #5020 EXP #0020

#%% BIT TEST ERROR **¥* PAGE 3 WORD #3000 CONT #5040 EXP #0040

#%% BIT TEST ERROR *** PAGE 3 WORD #0000 CONT #5080 EXP #0030

*#% BIT TEST ERROR **¥* PAGE 3 WORD #0000 CONT #6100 EXP #3100

**# 3IT TEST ERROR *** PAGE 3 WORD #0000 CONT #6200 EXP #0200

#*% BIT TEST ERROR **¥ PAGE 3 WORD #2000 CONT #5400 EXP #0400

#%% BIT TEST ERROR *#* PAGE 3 WORD #0000 CONT #5300 EXP #0801

#%# 3TT TEST ERROR *** PAGE 3 WORD #0000 CONT #7000 EXP #1000
*#% PARITY ARROR *** PAGE 3 WORD #0000
*#% BIT TEST ERROR ¥*¥ PAGE 3 WORD #0000 GONT #FFFF EXP #2000
##% PARITY ARROR *** PAGE 3 WORD #0000
#%% BIT TEST ERROR *** PAGE 3 WORD #0000 CONT #FFFF EXP #4000
#%% 3[T TEST ERROR *#* PAGE 3 WORD #0000 CONT #E000 EXP #3000
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