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Example of lootinq & 4ev1c. 

Ccmman4s are: tHelp, leot, L1.t. Setup, Hap, T.stJ 
Type & co-.nd. then pr ••• the REJ:tJRH le.,,: I DLl 

'Start1ftq s,..t •• 

Rr-llFl (5) VO!.Ol 

• SEr 'n QUIEr 

• ll OA1'IME 
Oat.? C44-mma-l1J? 

4.4.l 

List 

, . 

This coJUlAnCl �w�1�~�1� list out all &vaJ.lable J:)oot prC9'r... 1ft the rca cod.. and. 
will also list any prt)qr .... &nJ.lable 1ft the EEPROM. n. 1n!onat1on. 
1iste<1 1. the 4ev1c. naa •• un1t nuab.r ranq •• sourc. of the '])oot prOqT&a 
and & .hert �~�~�c�.� d. •• cr1ption. �~� d.eVic. name is normally .. two letter 
lIfteacn1c. In .0.. cu.. the Mae .. ,. �~�.� .. .1nql. l.tter. The d..nc. name 
.u.t alwa". �~�.� letters froa A ·to Z. At 1ftput the rOll cod.. alway. converts 
&11 lower cas. letters to upper cas.. �~� UD1 t number rancr. 1. the 
allowable ranqe of unit numbers that is vali4 for .. partieular �~�o�o�t� 
proqraa. �~� ranq. varie. froa 0 only to 0 to 2S! 4epen41nq on the d.eviee. 
�~� .ouree list. ub.r. the ])oot proqraa r •• 14e •• �~� proqrIUU resid.e 1ft 
.1 ther the rca eoc1e or 1n the !EPROM. The 4e.cr1pt1on is intend.e<1 to be 
the nail. of on the outs14. of the cl.,,1c. to b. �~�o�o�t�a�d�.�.� An ezample wcul4 be 
for & cleVie. nam. of at the clescript10n wculcl be RL02 wb1Ch 1. the nam. on 
the out.icle of the phys1c:&l clenc. it.eU. D1aloq acd.e is restarted. &t the 
completion of the list co..an4. 

On un1J:)". .,..t... the list cOJlllaft4 will list any boot proqrIUU found. on 
the (lEA board. and. on .. K9l1l aoclule it it is pre.ent on the un1l:l"s. Ea.c:h 
:boot proqraa will :be 1d.ent1t1ed. with & label c4 e1th.r UBA ROM or M931Z 
in th. .ourc. column of the 1i.t d..script1on. . ' 



the followinq 1. an ezample ot the te.t ccam&n4 to run &11 t •• t. anA 
typ1nq cr.Rt C after 4 pa •••• of &11 t •• t •• 

Commancl. area o;.lp, loot. Li.t, S.tup, MAp, T •• tl 
Type & command then pre.. the RErORI k.ys % 

Cont1nuou. .elf te.t - 'rype C':lU. C to e%1t 

Total PA.... · 4 
Total Errors • 0 

The follow1.nq 1. an ezaapl. ot ez.c:ut1nq & particular t •• t and. typ1nq 
~ C after 1876 pas •••• 

C"..·ncl. are: CHelp, Soct, L.1.t, Setup, Map, T •• t~ 
Type & coamanc1 then pre.. the RCO'RB keys T 60 

~"''''i Loop1nq on t.st 60 - Type C'l'lU:. C 
.~/ 

to a:1t 

~ Total PA.... · 1816 . 
-Total Error •• 0 

• 

o 
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4.5 ,SErOP MODE CESClUPrIOH' 

S.tup lICd.. 

S.tup _cd.. 1. entere<! ~1 tTP1ncr S to110t0Nd. 1:»y pr ••• inq RErOmt 1n dJ.&104;l' 
aod... S.tup 804. al1eva the u..r to l1.t or chancr •• o.t of the par .... t.rs 
in the EEPROM. S.typ aod.. al.o Alleva Cb&nq.. to any ~cctstr&p prcqram. 
.tored. 1n the EEPROM. S.tup mo4. ~ tift.en commands. Att.r power up or 
r •• tart and. the co.pl.tioD of all t.st. the roa cod.e lC&d.a the t1rst 105 
~yt.. of the E:EPllOM 1:1to lIleacry ~eq1nn1nq at location lOOO. nus &r.a 1n 
lIle.ory is r.terre<1 to u the letup tab1 •• 'th. s.tup t&bl. cont&.1ns all of' 
the paramet.rs except the EEPROM r •• id..nt ~oot proqr .... th. £EPROM may 
conta1n various types of 1nto&"lll&cion for th .... yst... 'l'he first 105 1)yt., 
1. 1ntormation n.e4ed. 1)y the roa cod.. to conf1qur. the KDJll-B and. to 
d..terain. the'~oot d..vic •• t •• t .e1.ction. and. .od. ••• Other information 
in the EEPROM could. ~. us.r 1:»00t5trap proqr&aS and. & for.1qn lanquaqe 
file. Setup moci. allow. cl:1anq •• to the t1rst 105 l:»yt •• &ncl to tb.e user 
bootstrap proqrams. ~. for.1qn, lanquaqe are& it pr ••• nt cannot ~. 
ch&nqed. 1n •• tup _0d.8. ' 

When s.tUf) acd.. is first entere<! 1t tn •• out & 11st ~ all C.01llDland.s a..nc1 
qives a short d.escr1ption of .&~ c0mm&n4. 'the to11cw1nq is an example of 
setup 804e ~.1nq entereci fro. d.1&109' mcd.. &tt.r the us.r type. S follQWed 
~y iiErOlUf. 

, . 

. ' 
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COa&nd.. are a CHelp, 8oo.t, U.t, Setup, Hap, Te.tl 
Type & cOIllll&nd.then pre •• the RCORH Jceyz S 

XDJll-1 Satup aod.. KDJll-1 ROM V6.0 

ColIJIAftd. De.cription 

1 Ez1t 

2 t1st/cb&nqa param.t.rs 1ft the Setup taDl •. 
3 . L1.t/cb&nq. ~cct translation. in the Setup table 
4-
5-

t1st/cUonq. the Autoll&tic l)cct selections 1ft the S.tup taDle 
t1.t/Cb&nq. the t.ra1n&l Setup •••• a'1. in the Setup ~l. 
t1st/cb&nq. ~ .witch l)cct s.lections 1ft the S.tup taDle 
List ~cct pro;r ... 

6 
7 

a 
9 
10 

11 
12 
13 
14-
l! 

Initialize the S.tup ~le 
Save the S.tup tUle into the EEPROM 
to&4 ED'ROM 4&t& into the S.tup table 

Delet. an EEPROM ~oct 
tcacl an EEPROM ·bect into •• acry 
E41t/creat. Aft EEPROM })cct:· 
Save ~oct into the EEPROM 
Enter ROM om 

Typ. a co~ then pre •• the REraRH key: 

the follow1nq 1. & det&11~ d.scription of each ccmman4. To e%ecute & 
cC1lall&ftd., tne the cOllll&ftd. n~.r followed. ~y pre •• inq the RErORN. key. At 
any ti.. the ua.r may type ~ C to return to d.1&loq acd.. or cr.RL Z to 
return to the ~eq1nn1nq of •• tup ao4e. 

BOTE: Sever tenl1n&te a ch&nq. of AftY parameter With C'l'JlI, C or 
~ Z. If tb1. 1. d.on. the cb&nqe is iqncred. and. lost. 
Alway. uae the t.rs1n&t1nq cb&racter REl'ORN atterany 
cUonq. &ncl then \.W. o:m:. C or C'DI. Z. 

• 
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4.S.1 SEtUP COHHAID 1 

'nU. 1. the u1 t comaanci. 'nU. co..and. return. the u.er to 41&loq ao4e. 
D1alO9' aod.. 1. &1.0 entered. if CDr. C 1. typK. 

4.5.2 ' SEt'OP COHHUD 2 

'rh1. coaanc1 pr1nt. out the current Itatu. of var1ou. paruaeters and. then 
allows the Wier to cbanqe thea if cles1red.. 'I'he follow1nq 1. a l.1.t of the 
parameters that CaD 1:Ie cb&nqet1 und... uu. c01llllAftc1. ' 

Enable Hal.t on 1:Ire&k. When let to 1 thi. parameter en~les the processor 
to halt if the console SLO cletect. a 1:Ire&k con41t10n. When reset. console 
1:Ire&Ja are 1qnored.. After pcver UI) or reltart the bAlt on 1:Ire&Jc 1:I1t ~ll 
not 1:Ie enabled. until atter the f1rlt 1:Ire&k or val1cl Character has 1:I •• n 
received.. ~. parameter only appl1el to Obua Iyst .... On Uft~u •• yst ••• , 
.nablinq of halt en l:Ire&k 1. d..t.rmined. 1:Iy the front panel lock .w1tch. 

Disable Wier !r1.nd.ly format. 'nU. paruaeter cleter.a1nes the typel of 
.ess&qes lent to the console at pcuer UI). Uler friendly ~e 11 .elected. 
WAIn th11 l:I1t 1. a O. When th.:I.. 1:I1t 11 a 1 the JIOd.e 1. actually st11l user 
fr1en41y l:Iut there,are lo.e cl1fferences. Oler fr1en4ly .cc1e 11 no~lly 
Wle<:l only when autc1II&tic l:Ioot aocle is lelected.. 1'h1. paruaeter cloes not 
apply to unibus Iy.t •••• ,the Itand.&rd. format'1. always .elected. for unibus 
.yst .... 

ANSI V1d.eo ten.1n&l' present. Hhen Ie' to 1 tlus 1ncU.catel that tAe 
con.ole t.na1n&J.. 1s an ANSI Vic1eo tena1nal. When 0 it 1ncUca.tes ~t the 
cOMole tarsin&l 1s b&rd copy or non ASS1 v1c1eo. When vicleo tena1n&l 1s 
selected. the DEPt.,..'! Ic.,. will erase the previous character on the scr.~n • 
. n. roa cocl .. accoal'l1shes th:Ls l:I1 sencU..aq a l:Iac:kspace, space tben 
l:IacXspace to the consol. tera1n&l. When hardcopy eer.a1n&l 1. select~ an4 
the OETETE Jeey 11 used. the rom cocle 1clent:J.!ie. d.el.ted. chAract.rl 1:11' usinc;­
the slash character. At power up if ANSI vic1eo te~ 1s sel.cted. the 
roa cocle will sencl an ASSI screen clear &nc1 then position the cursor at 
line 9 coloumn 1. ne vid.eo tend.nal present parameter 1s used. only 1:Iy the 
roa c04e. This information 1s not used. l:I1 the operatine; .yste •• 

NOTE: V':5l' s are not AlIS,I coal'&t1ble. U a V'1'52 11 present 
you must set this p&ruaeter to 0 to prevent the clear screen 
collJllAftd. ! roa locJd.nq up the V'r!2. 
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;;ower up ao4. &nel r.start ao4 •• '!has. u. two •• parat. par .... t.r •• Hh.n 
the roa c:od.. 1.· .tarted. it c:hac:a a statu. ))1 t t.o d..t.l"1l1n. if the unit is 
pcwwr1nq up 01' 1! the r •• tart sW1tc:h. va. ac:t1?&ted.. ':he roa c:od.. th.n us.s 
the approppr1at. aod. ••• l.c:ted. Ther. are tour c:ho1c: •• tor .1'th.r the 

,power up aod.. 01' the r •• tart aod. •• Th. c:hc1c:.s are the ..... for .ither. 

o - 01alO9' a~ •• At coapl.t1on of the cl1&qno.t1c:s. d.1aloq aod.e ~ •• nt.re4. 

1 - Autoaat1c: ao4e. At c:omplet1on of the 41aqno.~1c:. t&a roa c:od.e .nt.r. 
an automatiC: ))oot routine that Vill tr)" to ))oct a pr.viou.ly •• l.cted. 
d..vic:~ or d..vic:.',. Th. d..v1c:.'. are •• l.ct~ 1ft the EEPROM. ~ lilt of 
d.ev1c:.. c:an ~. froa 1 to 6 d..v1c:.. lonq. Each d.~c:. i. tried. until a 
,ucc.slful ))oot ~ccur. 01' ther. ar. no mer. d.~c •• to try. The d..fault 
lilt of d..v1c:e. 1. A. eto and. MBO in this or4er. -A- 11 a ,p.cial 11n9'le 

,l.tter 3Ift_on1c: Yh1c:h tr1 •• to ))oot a MBCl' clevic. 1n the ranq. of unit 0 
to 7. ' 

2 - ODr .04 •• At co.p1.~10n of a v.ry'l1a1ted. let at t •• ts the roa c:od. • 
• Z.Cl.It •• a b&l.t :Instruction and. pas ••• , c:ontrol to J11 IUcro OM. U the 
Wier typ •• P at tlU. peint vitl:Lout c:h&nq1nq any re¢st.rs the rca c:od.. 
Will c:ont1nuinq nor1l&l t.st1nq and. th.n ent.r, 41&109' aod... 'rhis ao4. 
nonaal1y onl,. .J)e Wled. 1n clebuq .nv1rona.nt.. ' 

J - 24 aod. •• At c:aapl.t1on ot & 11a1te4 •• t ot t.st. the rca cod.. lo&cl. 
the PSH w1th the c:ontents· ot location 26 and. then transfers control to the 
&d4resl located. 1ft location 24. 1h1. &04. 1. \,lied. when b&tt.ry la.ckup 
••• Or)" 01' non volatile ••• ory 1. pr ••• nt and pow.r ta11 recovery is 
de.1rK. 

Iqnore att.ry. Th1. parua.t.r 1. WlK onl,. when the current power up 01' 
r.start aoc:1. is ,.t to 24 (J). SOnlAl17 this par .... t.r is ,.t to 0 .e&nine; 
that the aeaery att.17 ok ,1qna1 .u.t )). present 1n ord..r to uecut. .cct.e 
24. U thi. par .... t.r u ,.t to 1 aoc:1. 24 11 U.Cl.Ited. reqarcU •• , of the 
Itatus of the att.ry. U 1qnore att.ry 1, 0 &ncl the c:urrent aoc:1. 1, 
power up aoc:1. wi th the _tt.ry status 1nd1cat1nq that vol&q., V.I'. not 
ll&inta1nac1 thellus. the re.tart aocl. to c1et.na1ne the action. U the 
r •• tart ao4. 1. aoc:I.. 24 al.o, then d..fault to 41alO9' .od.e. 

PHG c:ount. 1h11 par ... t.r ,.t. the value of the proc.ssor aasterslUp 
c:ount 1n the seD. -rhe ranqe 11 0 to 7. ftben ,.t to zero t:hec:cunter is 
41sable. ,Nhen I.t. the count ftJ.ue enaJ:)1.. the mlll-B to ,uppre.. OMA 
requests an4 q1 ve the proce.sor ))us 1I&st.rsh1p <turinq the next CHA 
ar~itration eycl. after the c:cunt.r overflow.. The tollow1nq taDl. shew. 
the tlll. neac1a<t for the counter to oVerflow fo~ the c1Uferent value. of 
the PHG c:cunt. ''nUs parameter is nonaally ,.t to o. 
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Value 1'1ae tor counter to overflow 

0 41 sal) 1 ed. 
1 0.4 uaec 
1 0 •• uaec 
3 1.1 uaec 
4 3.2 \l8ec 
! 1.4 uaec 
6 12.8 uaec 
7 25.6 uaec 

Disabl. clock CD. Mb.en set to 1 tlU. paramet.r d.!sal)l.s the clock CSR a.t 
ad.cir... 17777546. Nhen .et to 0 the clock cn is enabled.. This parameter 
is normally .et to o • 

• 
Force clock interrupt •• When .et to 1 the clock will uncon~t1on&111 
request interrupt. wban the proc ••• or priority i. 5 or less. Hhen s.t to 0 
the clock can request interrupts only 1l the clock CSR is enal)1ed.. clock 
CSR ~1t 6 is 1 &n4 the proc •• sor priority 1. 5 or 1 •••• Th1. parameter is 
normallT set to O. . 

NatE: It torc. clock interrupts 1. .elected. the user 
.hould. &l~,.. d.1.al)le the clocle CSlt. 

Clock select. th1s parameter d.et.rm1ne. the source ot the clock to be 
o uaed. The cho1c.s are listed ~elov •. 

Value Source 

o Clock sourced. froa backplane pin Ul. The p<mer supply 
nOl"Mlly d.r1 ve. tlU. .1qn&l at 50 or 60 Hz. 

1 Clock sourced. intern&lly at 50 as 
1 Clock .ourced. in1;ern&lly at 60 Ii: 
3 Clock sourced. int.mally at aoo Ii:" " 

~le ECC taste Nhen set to 1 this parameter enablas the leC memory test 
to be 1"\m 1! the •• aory is an ECC tne _lICry. 1'h1. test is &utcDlAt1ca.l.ly 
d.1sabled. for parity type ... or1e •• the rom code uses ~1t 4 ot the memory 
CD to d.etenaine 1! the .emory is ECC or parity. U bit 4 is a reaciJwr1ta 
bit and. can be witten as a 1 anc1 a 0 then the rom code &Ssume. the memory 
is ECC. Hhen this par .. eter is .et to 0 the ECC test is alwa,.. bypassec1. 
~s parameter is normally set to 1 .ven ~eft only parity memory is 
present. The ECC test is never n.an on un~us' memory • 

• 



Disable lonq .e.ory te.t. Hhen .et to 1 this parameter ~yp&s.e. the 
.e.ory a44res. short. 4&t&te.t for all .emery Above 2~6 K ~yte •• When .et 
to O. the ac1d.re.. .horts 4&t& te.t is run on &ll av&11Able ae.ory. Thi. 
parameter 1. normally .et to o. 

HOT.!: II the lonq .e.ory-te.t 1. 41sabled and parity ••• ory ezi.t. 
Above 2~6 X ~yte. then it 1. very likely After power up that 
the parity ••• ory &bove 256 X ~yte. Vill contain parity 
error •• 

I)is&ble ROM. Th1s parameter allowa the u.er to selectively cU.s&ble all or 
part of the 1'0. eo4e After the selected devic. ha. ~ .. n Qoote4. Normally 
the roa e04e respond.s to tva 256 word paqe. 1n the I/O paq •• One .paqe 
respcnc1s toad.4ress'. tro. 17773000 to 17773777. the other paC1. responds 
to &4c1r ••• '. tro. 17765000 to 17765777. Both ot the.e pa9' •• u. 
automatically enabled at power up or r •• tart. After a 4.vice 1. ~ootec1 one ; 
or ~oth ot th.se paqe.1II&Y ~. c11sAbled. ~y the 1'0. co4e. 'l'he folleN1nq 
t&ble list. the· variations of "this parameter. T.h1s parameter is normally 
.et to o. 

V&lue Roa paqe/. c11s&bled.. 

o 
1 
2 
3 

1I0ne 
17765000-17765777 

17773000-17773777 
17765000-17765777 &nd. 17773000-177,73777 

En&Qle trap on halt. If ~s par ... ter is set to 1 the processor will 
trap eo location 4 1! a halt instruction is ezecuted in kernel mcc1e. If 
this parameter is set to 0 the processor Vill enter Jll aicro oor if & 
b&lt instruction is executed. in kernel .o4e. 1'h1s parameter is nOr1ll&lly 
set to o. 
AlleN a.lternate ~oot ~locJc. After· the ~oot laloc:Jc ot a c1eViee is lcac1ec1 
into ••• ory the 1'011 c'O<te 100ka at wcrci location 0 to .e. 1! the 4ev1ce 
-looks ~ot&J::)le. If the 4&t& 1. not correct the 1'0. cod.e Vill type out an 
error •• slaqe indicat1nq that the .ed1a 18 not boot&ble. When ~s 
parameter is s.t to 1 the roa cod.e lookS tor location 0 ~e any non zero 
number. If this parameter is s.t to 0 the rca co4. looks for location 0 to 
b. & value of 240 to 277 and for location 2 to b. 400 to 777. ~s 
parameter 18 normally 0 but lI&y have to be ~CJe<1 to 1 to alleN so •• 
user'. operat1nq syst ... to ~oot properly • 

• 

. .. -. • 
; 
• 
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BO'I'!:: 'the tollcv1nq par ... eterl appll only to unjJ)u. Iystem •• 

En~le un:.f.lN. .e.ory test. It tM. par ... eter 1. a 1 then &Ill ava11&l:11e, 
un1bu. .emory vill be te.teel. When re.et un1l:lu. .e.orr 1. not te.tK. 
~. paraaater 1.noraally .et., 

1):1.&1)le tmA 10M. TlU. pu' .. eter 1. c01'1ecl to bit 3 in the CCSR of the OBA 
aftar a nonal boot. When tlU. b1t 1 •• et. the tJBA ros. are d.1s&.bled.. 'I'h1s 
allowa other roos board. on t!w un1bus to .hew up new. When th:L. b:1t ,1. 
re.at the OBA roo .. are'enablecl. T.h1. b:1t :1., nonalll cleareel. When & uaer 
trie. to boot e1t!w~ a O!A or M9311 roo. boot. this parameter is 1~orea. 

EnAble OBA cache. Th1s parameter when set causes tha OBA cache to be 
en&l:)lec!. &n4 to be te.ted. by the roos coc!.e. U a fa:1lure occur. 4ur:1nq 
te.t1nq of the OBA cacha then it vill be elise led. • When roe.at the OBA 
cache i. alway. d.1sAblec!. •. ~. parameter 1. nOnl&lly set. 

Enable 18 bit .ode. T.h1. b1t 1. copied. to bit 5 of the KMCR on the USA. 
When .et tlU.. cause. 18 b:1t a4dzess1nq only. When re.et 12 b1t ac:1d.ress1nq 
occur •• ~. parameter 1. normally re.et. 

~ followtnq 1. an example of the parameters print out for & Qbus sy.tem. 
~ 'the value of the parameters abcun 11 the 4efault value •• 

"t.istl cbanqe parUlet'ers 111 tl:ul Setup t&1)la 

A - Enable Halt on break 0-110. l-Ye. - 0 
B - DisAble U.er frien4ly lonat 0-10. l-Yes - 0 
C - AHSI Video tarain&l (1) 0-110. l-Yes - 1 
D - Power up 0-01aloq, (1)-Autom&t1c, 2-0or. 3-14 - 1 
E - Restart O-Oialoq, (l)-Autoa&t~. 2-0or. 3-14 - 1 
F - Iqnote battery O-No. l-te. - 0 
G - PHG count (0-1) - 0 
H - Di.able clock CSR 0-50, l-Ye. - 0 
I - Force clock interrupts 0-10, l-Ye. - 0 
J - Clock O-Power supply, 1-50Hz. 2-60Hz. 3-S00H: - 0 
K - EnAble ECC te.t (1) O-So, l-Ye. - 1 
t - 01sable lonq .emory te.t O-No. l-te. - 0 
M - Disable ROM O-So. 1-01. 16!, 2-01s 173. 3-80th - 0 
N - Enable trap on Halt 0-10, laYe. - 0 
o Allow &ltemate boot block O-Ro. l-Ye. - 0 

Type cr.at Z to exit or proes. the RErORH key for No ehanqe 

£n&J:)le Killt on Dreale l-Ye. - 0 New-
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~. follow1nq 1. an azaapl. of the param.t.rl print out for a un~u. 
IYlt... It 124 KH of un~u. •• mory 1. pr ••• nt th.n the la.t two param.t.rl 
Yill not ~. pr ••• nt (Enabl. USA cach. and .nabl. 18 ~1t mod.). Wh.n thi. 
con4it1on OCcurl USA caCbe 1. alway. 41.able4 an4 18 ~1t .od. 1. force4 
unc0n4it10nally. 

L1lt/chanCle par .... t.r. in the S.t\aP table 

A - ANSI V1d..o t.nl1.n&l (1) 0-&0. l-Y.. - 1 
B - Power up 0-01&loq, (l)-Automatic, 1-00:, 3-24 - 1 
C - R •• tart O-Oi&loq, (l)-Automatic, 1-00:, 3-l4 - 1 
D - Iqnor. ~att.ry ,0-50. l-Y.. •. 0 
E - PHG count (9-7) - 0 
F D1.~l. clock CSR O-So. l-Y.. - 0 
G - Forc. clock 1nt.rrupts 0-10, l-Y.. - 0 
H - Clock O-Power lupply, 1.50Hz. 2-60Hz. 3-aooHz - 0 
I - Enabl. ECC t •• t (1) O-So. 1.Y.. - 1 
J - DisAbl. lonq ... ory t.lt 0-10, l-Ye. - 0 
JC - DisAbl. ROM O-No. 1-01. 165, l-D11 173, 3'-aoth - 0 
t - Enable trap on Halt 0-110. l-Y.. - 0 
H - Allow alt.rnat •. Doot ~lock 0-110. l-Y.. - 0 
• - Enabl. un~UI" .e.ory t •• t· (1) 0-110. l-Y.. - 1 
o - Disabl. O!A ROM 0-110. l-Y.. - 0 
P - Enable USA cache (1) O-So. 1-Ye. - 1 
o - ~l. 18 ~it ao4e O-So. 'l-Ye. - 0 

Type CDL Z to cd. t or pre.. the RErtmB ke,. for Bo cbancJe 

ANSI V1~.c t.r.a1nal (1) O-Ro. l,-Ye. - 0 Sew-

~en setup .oc1. cOIIID&n4 2 11 a.aated the roa ccc:1e pr:Lnts out the curren't 
statuI o~ all parameeers an4 then repeats tba f1rst paramet.r &n4 then 
wai ts f or Wier -input. ne WI~r can type RE."l'ORH. to pori tion the proqrUl 
at the cl •• ire<l p&r ... et.r to ~e chanc;ec1. '!'he Wier can also qa d.1r.ctly to 
theparaaet.r ~y typinq the lett.r to the left of the p&r ... eter in the 
first list. To chanqe a parameter ,the us.r-type. in the n.w value an4 
pre.s.s tha RE."l'ORH ke,.. Typinq RErORH. L1n. tee4 or • will cawse the rom 
coc1. to procee4 to the n.xt par ... t.r. 'minq ,. or - Yill cause cAe rom 
coc1e to proceed. to the prev10ua par .... t.r. Any of these chara.cters can 
1)e WlK to chanqe a value. 

.... 

I 
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•• 5.3 SE'l"OP COHHANJ:) l 

This comaan4 prints out the eurr.nt contents ot the translation table an~ 
allowa the translation table to ~. c:.b&n9'ec1. ~e translation table is used. 
to allow d.ences to 1:»e !)oote4 usinq non st&nd.&rcl CD &d.4r •••••• Wh.n the 
roa pr~t~ .nt.rl· the ])oat routin.. itO contains the unit nU&b.r &n4 1'1 
conta1n. tA. c1.nc. naa. 'lifte.on1c). '1'ha 1'0. co4. tr1.. to tin4 a Jll&tch in 
the translation table tor the d..v1c. naae an4 unit nU&b.r. It no aatch 1. 
foun4 the 1:»oot pro~aa Vill u •• the d..fault CSR ~4r.SI tor the d..vice. Ii 
& match is found. the tran,l.t1on table Vill d..Cine the csa a44r.ss to oe 
u.ed.. the translation t&Dle ~ need.ec:i to allow IDu.lt1pl. MSCP d.evices wtti':. 
41fterent controllerl to ~. booted.. Th. tollow1nq is an example of the -
C01lUll&nd. b. executed. Vith all .ntrie. in the table be1nq 1:Il&nJc \ d.etaw.t I • 

KCJll-5 Setup .04e 
iress the ~~ k.y tor H.lp 
Type & command. th.n pre.s the RErORH key: 3 

t.i..tichAnq. 1:»oot translations in the Setup table 

b1&nk 
1:»lanJc 
bl&nJc 
~1&ftJc 
blank 
blanJc 
1:Il&nJc 
Dl..ruc 
1:1 lank 

Type ctRL Z to ex1t or press the REraRN key for No chanqe 

'rn 1:IlanJc 
Oence name • 

~e rom code is new ~t1nq tor the'user to enter & new d.evie. name. If 
the user d.oes not desire to eh&nq. any items in the translation taDle. 
he/sh. ~ou.ld. Type ~Iar. Z to return to the setup 804e prompt. The user mav 
skip over any entry and. qo to the nest entry DY press1nq the RErORN key . 
tor each entry to skip. When the u.er d.es1r., to enter & new entry or 
·:b.&nqe an entry ~i she types in the new d.evice name. the unit number and. 
the CSA address. The !ollOWinq d.escr1b •• a possible e%am~le ot the use of 
the translatiQn taDle. 



In th.1. ezaapl. the ua.r ha. a .".t •• tbat bA. one RD52 and. a RXSO ua1nq a 
RODXl controll.r at the .tand&r4 addz· ••• of 172150. the u.er allo bA. a 
RC2! with a KLESI controll.r. S1nc. the RQOXl and. the KtESI .bar. the .&me 
.t&nd&r~ CSR a~dr ••• one ot th .. .u.t ~e .et to respond to a 41tt.rent 
addr.... In thi •• zaapl. the xtESI 1nt.rface 1 ••• t to r •• pon4 to &44r ••• 
17760500. ~. RC25 ba. a un1t nuaber pluq .et for unit. 4 and. 5. ~ RD52 
1. unit 0 and. the.RXSO 1. Uft1t 1 and 2. Since the RC2!'. interface 1. at a 
non .t&nd.&rcl cn &d4Z'e •• and. there are t1ft) unit nuabera there will ~e tve 
.ntrie. in the tranalat10n tabl. for Uftita 4 and. 5. 

'IT1 }) 1&nJt 
D.vice naae • DO 
Unit nuaber • • 
cn ad4re.a • 17760500 
~ D04 a~dr ••• 17760500 

Tn })l&nk 
.oev1.ce name 
Unit nuaber 
cn ac1~l'e.a 
rn CO! 

·lXJ 
• 5 • 17760500 

acld.re •• 17760500 

'1'T3 })lank 
Device name • 

'r1'4- })lanJc 
Device aame • 

'r1'6 })lanJc 
Device name • 

'r1'7 })1&nJc 
Device name • 

'r1'S })1&nJc 
0ev1 ce n&IIe • • • 

aL • 



c 
The translation t&.ble also prov1d.e. a .eans of b&ncl11nq DNlt1ple 
controller. IUch as RLOl controller •• For ezample if the u.er ba4 tve 
RLOl controllerl v1~h .1z drive. of wb1ch 2 wbare on ~e •• concl controller 
at a44re •• 17760400 the tranalat10n t&.ble could. ~e .et up to handle thi •• 
Drive. 0-3 woulcl De on the first controller at the stan4&rcl &4d.re.s &n4 
woulcl not requ1re any entries. Drive. 0 and. 1 on the lecond controller 
vowel ~e l&.beled. AS drive. 4 and. 5· and. entered. into the translation t&.bl •• 
Since RLOl controllers only rlcoq.nize unit' nuaeers fro. 0-3 the unit 
nUlliDers " &ncl ! wcwcl bavi to ~e translated. to unit nuaeer. 0 ancl 1. 
The, toll~q shews the entries into ~ translation t&.ble tor this 
a:&Dl~11. - . 

'l:n ~1&nJc . 

• or. •. 4 0 
• 17160400 

Device name 
Onit nUllJ:)er 
CSR ac1clre.s 
'l:n or.4 • OLO &44resl 17760400 

rn 'blank 
Device name . 

"\ Oni t nUllll:)er 
• or. . 
• 5 4 

'" CSR ad.d.res. • 17760400 
'rI'2 DL! • DLl &44rl.1 17760400 

~ bUnk 
Clvice name • 



c 
•• 5.4 SUUP COHtWm " 

lh1. comman4 allow. the user to ,elect the devic.. to be tr1e4 in the 
auto1l&t1c boot sequence. The uaer create. a ,mall 1i.t t:h&t 4efine. the 
clev1ce. a.ncl the ord.er 1n wtUch they are to be tr1e4. On. entry 1. need.ed. 
to aef1ne a clev1ce an4 it. unit n~er. It the .ame d.evice 1. uaed. 1I0re 
than once Vith c11!feren-t unit n1.lllDer., then one entry 1. needed. for each 
unit n~.r. There- a throe •• pec1al ,1nqle letter 4evice naae,. The f1rst 
one 1. the letter A wtUc:h cauae. the rca cod.e to find. up to eiqht MSCP 
d.e~ce. tunits 0-7> at the .tandard. CSR&cl4re •• an4 cleter.a1ne 1f they have 
remcva.ble or fued. lIed.i&. The 1'011 cod.e wtll then try to boot one at a time 
each relievable med.1& clevice and. then try to boot each fued. lIed.i& clevice. 
HSCP unit. not u.oci&ted. wtth the .tanc1a.rd. CSR &d.c1re •• &nt not affected. 
b,. th1. lIne.on1c and. au.t be .electe4 in41viclua.lly. 'the ,ecoM .1nqle 
letter lInemcnic 1. the letter B. ~, mnemon1e eaua.. the roa e04e to 
ebeck for an off boarcl roa at &44re •• 17713000. It an off boarcl rom eXists 
a.ncl the first l-ocation 1. not zero the roa cod.e wtll clisable the internal 
roa cod.e an4- j1.Ullp to location 173000 1n the off board. rcm. The third. 
mnemonic 1. the letter E. 'l'h. onJ.,,. purpo •• of tA1 • .,e!lOnie 1s to incl1cate 
to the roa code that th.re are no other cleviee. to try in the list. T.b1s 
1s used. ~en there are f1ve or le •• clev1cesin the list. It foll~ the, 
last clevice 1n the list to be tr1e4. ~n this ccmmand is .xecutec1 the rom 
c04e W1ll prompt the user for a clevice nule. 'rhe uaer woulcl then type 1n 

~/ either the sinqle or clouble letter lIIftemon1c assocetate wtth the clevice to 
be selected.. The roa c04e wtll then prompt fQr - the unit numJ:)er. The r01ll 
_coc1e wtll continu.e proJllptinq for all .iZ entries 1n the table. The 
followinq is an ~ezampl. of a user aa41nq DYO-to the table at the, encl. 

NOTE: The .election. for thi, COlIII&ncl lJIe the '&JRe 
locations 1n the EEPROM as ccm·.nd 6 bel=w. 

/ 

- ----- _ ... __ . .., .. --,--



(.'.'~ 
.iiIi 

() 

KDJll-S Setu~ sode 
Pre.. the REraRH key tor Help 
Type & co...n4 then p~e.. the RErORH keys • 

L1st/cb&nqe the Autoaatic boot .elections 1nthe Setup table 

Boot 1 a A MSCP AutollAtic ):)oot 
Boot l a oro 
Soot 3 a HSO 
Boot • a E £Zit Automatic ])oot 

'Boot ! a bl&nlc 
Boot 6 a bl&nlc 

Type CT.RL Z to ezit or pre.s the RE:ORH key tor No chanq. 

Boot 1 a A HSCP 'Automat1c" boot 
Cenc:e NUIIe a· 

Boot l a OLO 
Cevic:. NUll. a 

Boot 3 a HSO 
C.nc:e name a 

Boot , a E Ex1 t AutoJll&tic 
0eV'1c:. name am 
Unit number a 0 

-Soot ! a blAftk 
Oevic:. NUIIe a E 

. Boot .; a blanlc 
Cevic:. NUIIe a 

KDJll-B Setup mede 

boot 

Pre.s the R£rORN key tor Help 
Type & c:ommand then pre.s the REtURN key: 

33 



4.5.5 SErOP COHHAlm 5 

~. comman4 all~ the us.r to' define an optional •••• &q. to~. lent to 
the term:1n&l at the ~eq1nn1nq of the roa cocS.e and. at an,. tlll. a c:nu:. 0 1. 
rece1v~ ~y the console that i. not in re.pons. to a pr.vious ~ 0 (i.e. 
not an XOFF /XOS). 'I'h1. entry would. non&lll' onll' ~. usc 1n .,..t... that 
hav. tenL1n&la that do not power up ~th the c:urr.ct lanquaq. cb&ra.ct.rl 
I.l.ct~. lhare is a on. to~en ~yt • •••• &q. for Enq11.h·~ another on • 
. to ten 1)yt ••••• aq. for the resident for.1qn lanquaq. if there 1s an,.. 
Onl~ on. of the •••• &qe. 1. I.nt &ncl 1t 1. the on. tbat satche. the 
c'Urrent .•• lect~ lanquaq •• l:he •• saq. INSt. 1) •• nt.r in octal fOr1l only. 
1'0 enter an ESC character 101.1 wculcl type in 033. an A woulcl De 101 .tc. 
~e f1rst ~,.te of 000 will t.r.a1n&t. the •• slaq •• ~ default value for 
l)oth •• ssaq •• 1s all ten ~yt •• I.t to 000. ~ appropriate •••• &q. 1 •. &lso 
.ent an,. tllll. t~e current lanquaq. 1s =-.nqg. 

Pleas. note that this paramet.r w111· •• ldoa 
1:». uaed.. 

I 

. ---------------------------------
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rype& comman4 then pre.. the REraRI keya ! 

Listl c:h&nqe the tera1n&l Setup ••• &9'- 1n the Setup table 

Son 
EHGt.ISH ENGLISH 
o • 000 o • 000 
1 • 000 1 • 000 
1 • 000 2 • 000 
-- • 000 3 • 000 ~ 

" • 000 " • 000 
5 • OOu 5 • ,000 
6 • 000 6 • 000 
7 • 000 7 • 000 
S • 000 a • 000 
9 • 000 9·. 000 

Type ctRL Z to ez1t or pre.. the RErOR5 key tor He ch&nqe 

Ren EHGt.ISH 
0 • 000 New • 
1 • 000 Hew • 
1 • 000 Hew • 
3 • 000 Hew • 

" • 000 Hew • 
5 • 000 Hew • 
6 • 000 Sew • 

'7 • 000 Hew • 
a • 000 Hev .. 
9 .'000 Hew • 

ENGLISH 
o • 000 Hew • 
1 • 000 Sew • 
1 • 000 Hew • 
3 • 000 Hew • 
4 • 000 Hew • 
! • 000 Hew • 
6 • 000 Hew • 
7 • 000 Hew • 
S • 000 Hew • 
9 • 000 Sew • 

031 
042 
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4.5.6 SE1'CP COMMAlD) 6 

nu. comuncl all0W8 the user to cletine the Value ot thre. ot"the sw1tche. 
at the e4qe of the CPU to ~oot .pecif1e cleviee •• The.e thre. sw1tc:he. plus 
another &re parallele4 to a c:onnector at one end of the ~oarcl. ~ 

.• W1tche. that 9'0 to tlU. c:onn~ctor ar .. 1-4. ':he c:o..an4 clef1l1e. svltches 
2-4. ':here are .iz entrie. 1ft the t:Ule tbat are rllferrecl to as IS 1 to· 53 
i. The .witche .... tc:h '4t as foll0W8l 

1M2 SM3 

On On 

On On 

On Oft 

On " Off 

Off On 

Oft On 

Off Off 

Oft. Otf 

SM 

On 

Oft 

Off 

Off 

On 

Oft 

On 

Off 

Special cont1quration. S .. EEPROM 
4ef1nition near en4 of apec. 

. SB 1 •• lection cleten1i1.. boot clft'1ce 

S8:l .election 4eter.a1ne. ~Qot clft'1ce 

sa 3 •• lection cleter.a1ne. ~oot' cleY1ce 

sa 4 •• lection cleteratne. ~t cl.v1ce 

SB 5 •• lection cl.tel1l1:1e. ~oot clence 

IS 6 .election cleteraine. ~oot·cleV1ce 

Action cleten1ned. b7 EEPROM. 1'h1. i. 
the nol'Ml coat iquration. 

Rote I U sw1tc:h 5 110ft and. the aUli rata •• lector 
svitc:h 11 8 01' qru.ter then forc:e cU.&loq 1IOCl. 
11 .electecl ancl th:LI ~le 1. ovarr1clclen. 

Hben one ot the .elections (IS 1 to IS 6) 11 .elected. the rca code W1ll 
att •• pt to ~oot only the clav1c:. ..1ec:ta4 • 

•. -
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Tba !ollowinq 1. an example of .etup .04. cemman~ 6. 

XDJll-1 Setup so4e Pr... the REraRH key for Help 
Type a co-.nd. then PI' ••• the RE'l'tJRB keys 6 

t.1stl ch&nqe the switch ~oot .election. 1ft the Setup t&l)le 

Sv1tche. %.3,4 on on ott • tlXO Switches %.3,4- on otf on • Dt.2 Sv1tche. %.3.4 on ott oft • OLO Switches 2.3.4 oft - on on a EO 
Sv1tche. 2.3.4 oft on ott • bl&nJc 
SWitches 2.3 .... otf otf on a bl&nJc 

Type C1'ltt Z to ent or pre.. ehe RErORS key tor 5e ch&nqe 

SWitche. 2,3.4 on on of! a tlXO 
Certce name a 

Switches %.3.4 Oft ~! on a Dt.2 
Device name • 

4.S.7 SEWP COMHAHJ:) 7 

'1'h1s cCll1llan~ pedonas the eza.ct same function as the t1st CCJlUll&nci 1n 
Di&loc; lloc1e th&t was pl'evioualy ~ •• cr~ed.. 'rh1s coJllll&nd. will l.1st out all 
'&vail£Dle boot PI'Oqr~ in the rca co4. &n4 will alse list any proqrams 
available 1n the EEPROM. The 1:1formation listed. is the deVice name. unit 
nu.=er ranqe. source of tbe boot proqraa and & short device 4escription. 
The device name is normally & twe letter mneaonic. In so.e cases the name 
may be a sinqle letter. The de~ce name must always be letters fro. A to 
Z. At input the rc. coc1e always convert. all' lowel' ca.. letters to \.lpper 
cu.. The uni t numJ:)er ranq. is the a.llow.ble ranq. of unit n\.Dlll:)ers thAt is 
valid tor a particular boot proqraa. ~. ranqe varie. fro. 0 only to 0 to 
1" depenc1inq on the device. the source lists wnere the boot proqraa 
resides. ~ proqra.ms reside in either the rem co4e or in the £EPROM. Ihe 
4escr1ption is intended ~o be ena· name of en the outsid. of the 4e~ce to 
be boot~. Anezample would be tor a device name of oL the description 
weuld 1:Ie RLOl wtUch is the name on the outsi4e ot the physical 4.v1c8· . 
itself. Setup 1l04e is restarted at ~e completion ot the list comman4 (i). 
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4.5.-8 SErOP COHHASl) I 

Thi. collllAnd. 1ni tializ.. the C\lJ:'rent centent. of the .etlJP t&b1e in ••• ory 
to the default valu ••• ~s command 40 •• not aff.ct the contents of the 
EEPROM i t •• lf. 'the save c:ommand that follows au. t J:). ex.cuted in oreler to 
.av. the .etup table into the EEPROM. 

4.5.9 SEtUP COHHUI) 9 

This Commanc11 copies the curr.nt cont.nts of the letup t&bl. in ••• ory 
into the EEPROM. T.h1. is the only ·comaand that actually writ •• anythin~ 
into the first 105(10) J:)yt.1 of the EEPROM. 

4.5.10 SEtUP COHHAlm 10 

'I'h11 ca.manc1 will r.stor. the •• tup tAbl. 1n __ ory With the values 
actually stored. in ~ EEP.ROM. 

The follow1nq five coDlllAnCl. allow the us.r create anc1 ec1it J:)oot proqrams 
that ue Itored. 1n the EEPROM • 

4.5.11 . SEtiJP COHMUJ) 11 

U tlU. cowwAncl il uec:ute4 the rOlD cocl. W111 uk the user for the device 
nail. of the EEPROM J:)oot to J:)e del.eK. After the elance nam. is inl'uttec1 
the roa code will look for the first boot proqraa 1n the EEPROM anc1 delete 
:i.t 1f fou.nd.. U there ue any })Q01: proqr .... follow1nq the c1eleted. proc;ram 
the roa coc1e will autoll&tically IICV. all of the.. procrrUlS up to uae the 
space ma4~ &vail&Dle J:)y the deleted. proqraa. 

4.5.ll SEtUP COMtWG) 12-

U this c0lllll&Z'14 i. ezec:utec:l the rOIl cod.. will uk the user for the d.evic. 
name of an EEPROM ))oot to J:). l0a4ed. in -_01T. n1s COJllll&nd. il norm&lly 
uaec1 to al1cw a user to loacl an EEPROM ])oot prQCJr&a 10 :i.t: can l)e .za.inea. 
anA/or ec1ited. 
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4.5.13 SEfO, COHHAID 13 

'1'h1. c:o..anc1 1. USK to .1 thel' crate a n.. EEPROM boot prcqraa or to ecl1 t 
a proqraa previously lOAdecl Vi th c=-ncl 12 &))ove. 'rlU.. co-.nct allov. the 
u •• r to ch&nq. the clevic. naae, tbe cl.yic:. cl •• Cl'lptlon, tba allowable un1t 
nUilbeI' ranqe. the ~~~ &ctclI'... &ncl .n41nq &4ctI'e.. ot the ,rcqraa 1n 
auaoIT and. the .t&I't adclz"e •• of the ,roqraa. Nb.en tlle •• ~e. He 
cOlIPlete the rca coct. enter. rQII om 'which 1. a 1'0. cod.. yer.ton of .111 
IUCI'O om. Nhen this c"..-nd. 1. first. entered. 1t vill 11.t the aV&11~le 
space 111 the !!PROM for l)oo1: •• -

KDJl1-1 Setup mo4. 
Pre ••. the. REraRI key tor Help 
~. a. c:omman4 then ,re.. the REraRB key. 13 

~t/c:r.ate &ft EEPROM ~oo1: 

'lYPe C'1'lU:. Z to ext t or pre.. the REraRB key for '0 ch&nqe 

1410 ayt.. tr.. 111 the EEPROM 

J J:)eY'1c:. name 

leqo1nn1nq ad.d..r •• s 

La.t byte addr ••• 

Start &d.clr ••• 

H1qhe.t Gzu.t numbe,. 

Cevlc:. C •• c:r1pt1on 

aM 

• 000600 

a 000615 

a 000600 

• 3 
a D. BOOT 

'ew a a. • 

... • 10000 

• .. a 10177 

New a 10000 

Sew a 255 . 

S .. a RM02/0J 

ROM ODr) 010000/000000 012705 
ROM ODr> 010002/000000 101 
ROM'ODr> 010004/000000 12706 
ROM ODr> 010006/0000001000 

'. 

... 
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Th. ~eq1nn1nq address 1. ~. t1r.t 10cat10n ot the proqr&a in m •• ory. 

Th. la.t 1)yt. 14dr... ls the ac1clre.. ot the la.t 1)yt. of ccd.e uaed. 1n 
••• ory. If in d.o~t, WI. the l&lt &44re •• of au + 2 tor ~. value. Co 
not uae a auch l&rqer n~.r ~caua. tb1. was~ •• EEPROM .pace. 

the· start ~e •• 1. the addre •• tbat the roa cod. w111 ~. control to. 

1'he lUqhe.t unit nuab.r d.et1n •• t1w allowable ranq. of valld. unit n~rs 
for th1s d.evice. If the value 1 ••• t.to 3 the all~le ranqa ls a to 3. 
Tha h1qha.t ranqa 1s 0 to 2S!. If a UD1 t nuabar 1. typed. 1n. at :boot time 
and 1t 1s not in ranqa then a inval1d. un1t nuab.r error will occur. 

Th. d.evice d.e.cr1pt1on ls an optional bu~ recomaanaed. d.escript1on of tha 
d..v1ce name. 'the Hx1 .... lenqth of th1s naa. 1. 11 character. or spac:e •• 
1'he rwa. moulel nOnlAll,. )). the name tMt ls phys1c:ally marked. on the 
outs1el. of the d..vice (l.e. Rt02). 

4.S.14 SEtUP COHHAlt) 14 

1'l:Us co1llll&nC1 allows the Wier to save the ex1st1nq boot proqrUl in memory 
into the EEPROM. ~. ls the only cOWP-n4 tbat ac:tually writes a ~oot into 
the EEPROM. 'rhe other c:cmu.ncla' only ch&nqe a c:opy of the ~t proqru. thAt 

"'. re.1cl •• · in ••• ory. Hhan saV1nq a ))oot proqraa into m •• ory the d..nce name 
of the proqraa INIt not 1I&tc:h the nam.· of an enstine; pr~... in the 
EEPROM. It the proqraa naa. &lread.y an.ts the WI.r .Wlt el.let. thAt 
proqraa first or cb&nqe the !WI. of the proqr ... to :b. saved.. If two or 
.or. proqraaa were written into the EEPROM with the .am. name only the 
first. on. woulcl 1). ))ootable. 

c 

4.S.1S SEtUP COMMAllD 15 

'I'h1s c:ollllAnd. pu.ts the WI.r into ROM om. Th. rca c:04e will open up the &dAr... cl.f ined. ~y the 1)e<J1nn1nq &d4res. of the proqr.... ROM om is not 
the sua. as J11 acro om. 
In ROM ODf the only allOU&ble addre •• a. that can 1). ax.mined. are the 
&d.c1rass.. of m •• ory trca 0-28 KR (0-001!7176). Any oth.r &d.clre •• e. and. any 
attempt to acce •• ed. the 1/0 paqa or any rec;1ster. 1. not allowec1 • 

• 

,/f.Q .•.. ..... _ ......... .. 
-_ ..... -------_ ... - .. _-



Sla.h 

Period. 

Up al'ror 

Oelete 

. 

I 

.... , .. _ ...... ~- .... ~ ... -". -_. -.~ .. _._-. -.--- -----------

Print. c~tenta of .pec1f1ed. location or 1t no 
addre.. i. cletinecl then print content. of the lut 
location ~t wa. OpenK. It locatlon opened 1. an 
odd. D~r theft printout: oalr the content. of the 
1)71:.. U loca t10n 1. ."en then 1IOCl. 1. even. it ' 
locatlon 1. odd. then aod.. 1. 1)yte. teacU.nq zeroe. 
are a.Slam. Onl, the last .iz octal d.1q1t •. are U.K. 

ExaPple.: 

ROM om 
ROM om 
ROM oar 
ROM om 
ROM oar 
(Cl\). 

<U) 

• 

-

) 200/100000. '·,Open 10cat10n 100 

) 1001/240 ,Open 1)yte 10cat1on 1001 

) 77777750020/100000 ,Open location 00150020 

) 777700001 ,Illeqal location ) 157776 
) 

Clo... an open location 

Close. an open loc:&eion and. then opens the next 
location. It,.ward. 1ncruent ~,. l. U ~yte ~,. 1. 

Alternat. Cbar&cter for lin. !ee4. 
nu. c~ 1. useful when the tena1n&l 
U a vr2zz .er1e. tel"m1n&l·. It 1. al.o 
ccny.nimt to use with the Jceypa4. 

Clo ••• an open location anci then open. 
the prenoua, location. It in word. .00e 
then clecreaent 1:17' 2 ~ if ~Tte ctecre.ent 
bJ' 1. . 

Alternate cb&racter'for'Op arror. 
TlU. com.ncf. 1. useful when the tena1nal 
1. & ~ .er1 •• term1n&l. It is al.o 
c:onvenimt to us. with tha Jcena4. 

om ETE Oelete. the previOUS c:hArac:ter typed..· 

EZ1t ROM oar an4 return to .etup so4e • 



(, 

.------

4.7 POHD OP MODE OR ~ 

Nb.en the 1)cct ~cc:1e is st&rtecl tn. ~oc1e determine. U it 1. in a power up _ 
sequence or a restart sequence. For either sequence there are four possiDle 
_04e. of operation. ~e.t&rt i. deterained ~ cbeckinq the reboot pulse ~it 
1ft the BCSR for Obus .".te .. or in the -IOCR for Unibus .,..t .... The 
.election of the _04e i. storK 1ft the EEPROM or .elected ~" the sw1t~he. 
on the Cpu. 

MODE 0 - (DIAtOGtJE MOO&:) 

Ezecute c11aqno.ti~. determine b" the ~ontents of _ the EE:PROM. Then 
dispatch to Dialoque Mode. Operator &&, now ~oot a·device, enter .etup 
aocle or .elect ~ontinucus t •• tinq. 

MODE 1 - (All'rO BOO'l' MODE) 

Ezecute c11aqno.ti~s detel'1&1nK by the contants of the EEPROM. Then-
cU.spatch the proqrUl to Auto Boot Moc1e ('l'urnkay) and. exeC1.lte the selected. _~~ 
boot proqr.... . 

• 
HOIlE 2 - (Om) 

Ezecut. a HAt.1' instruction 1ft the rca coc1e with the PO • 000000. Jll 
lUcre om will now be antered. and. the contents of . tlw PC will be printed. 
out on the tera1n&l. 1'he instruction tollowtnq the ~ instruction Vill 
return prOC1l"..~Ofttrol to D1&loque Mcd.e U om proceed. is uecuted. and. the 
PC & Pat ~ not 1)een =anqed.. 

~ KDJll-B is difterant than the KDJll-A aoc1ule, such that. the KDJll-B 
execut.s Macro level cod.e 1)efore enterinq om, thus, the PC And. -other 
internal Jll registers will De _od.1fied.. 

MODE 3 - (24/26) 

toad. the PSH With the contents of location 26 and. then transfer ~ontrol to 
.. the address specifiecL 1ft location 24. '1'hia aocle is used 1)" ."ste.s with 

non volatile .ea0r7 or tor soae camaUft1cation. c1e~ces that have reaote 
10&4 detect and. restart capabilities. For battery backed up Un1bus syste.s. 
U _o4e 3 i. the .electec:l ~r ~ _04e and. the Battery is de.,d., the 
selectec:l restart .04e will De esecuted. • 

.... 
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4. S MESSAGE PRIH'rOO'I' COSS'I'ltADITS 

AI a r.sult of pow.r up s.lt test in the newer OEC t.rminall. wtUch 11&1' 
take three or .cr ••• con~s to execut. wh.n po~r 11 applie4. certain 
constraintlare ~pos~ on ~. softwara try1nq to output •• llaqas to the 
tel'1l1n&l. Th .... in con.tr&1nt on ~. softwar. 11 that it .ust wait tor the 
tera1n&l to indicate that 1t 1s ready to acce~t 4&ta. The terminal 
tnci1cates this l)y trans.itt1nq a XOS character at the end. of ,tts selt 
test. Any 4&~ lent to the tera1n&l befora the XOS character is 
transa1tt~ Vill l)e 1qnorea bT the term1n&l. Another constraint 1mpos~ on 
~h. lot~re is tbAt the term1n&l' may alre&47 D •. po~r~up. therefore & 
XON character w1ll not b. transmitte4. or the terminal may be ot the older 

. type wnich do.s not support ~. XON protoca!l on pow.r up. 

This 1"08 c~e b.&n41es t.na1n&ls pover1nq up as t olloWs. At the beq1nn1nq 
ot the roa c~. variOUS te.ts are run. Within a halt •• con4 & consol. test 
11 run usinq the DL.AFa ma1ntenanc •• 00e t.atur •• Wh.n th1s test is 
complete the.t1rst .... saq. is •• nt to eA. consol •• The 1"0. cod.e usumes 
that the consol. 4ev1c. 1. rea4y to receive •••• aq... It d.urinq the 
te.tinq the roa cod.e r.c.iva. an XCS in41cat1nq thAt a t.rminAl just 
b.came &va1l~1. the .ust taportant test in proqr... ..ssaqes w1ll be 
r.typ •• It dur1nq an .1"1"01" an XOS is receiv~ the 1"0. c~e Vill retype the 
error .essaqe. Once 41&loq 804e 1s enter the XOS w1llbe 1qnor~. !he user 
could qet the curr.nt messaqa retyped. by typ1nq i<El"OlUI. 

'.9 SOOT COIlE 

Th1s po'rt1on of the boot anc1 d.1aqnost1c roa cocle prcv1d.es ~e pr1m&rT 
l:Ioot.ltrap tor the d.eVic •• as shown below tor the Q]:)us anC1 the Unibus. 
Thes. w1ll be s~pcrted. in the KDJll-S Soot ROM. 

, Un1Dus 800tltr&;l8 

Mn.monic 

cu 
OK 
OI, 
OX 
OY 
CD 

HSCP 
lUtOS 
RL02 
RXOl 
RXOl 
'rUSS' 



•• 

tjl:>UI BOO1:ltrapl 

Mnemonic 

.. 

l)evice 

MSCP 
RL01/02 
RXOl 
RXO% 
lUtO! 
N!S 
OEQRA 
DOVll 
OLVll-E 
DLVll-F 
':SO!. '1Xl! 

~ primary ~oot proqraa normally re&4. 2!' wcra. froa ehe deVice into 
.e.ory 11:&rtinq at location O. It the .econ4&ry 1>ootatrap i. load~ 
without an.,. error. the roa c:od.e will tranafer ·control to loc:ation I) with 
MKt1 off. RO equaJ. to the uni t n~er of the dence l:>ootec1 anel Rl ~l to 
the Da.eac1d.re •• of the cleVice CD. For lo.e clevice. Rl w11l 1>e the base 
adc1re •• plus an otf.et. 

the rom code boot proqraa. will att .. ~t to detect errors dur1nq the Doot 
proce •• &n4 taka the a~propri&t. a~tion. ~ followinq 1. a 11st of 
posa1l:>l. errors 1:he-roa code will try to det.ct. Bot all errors are 
app11cal)le for all 1)oot proqr .... 

Drive not ready 
Non boota.l:)le lIe<1ia in the cLrive 
No cli.k or c1r1ve unloa4e4 
Bo tape 
Hon existent controller 
Bon exiltent c1r1ve 
Inva11c1 un! t nual)er 
Inva11d device 
Controller error 
Drive error 

Atter .ucces.tul completion at the 1O&d1nq at & .econear.,. 1>ootstrap ~. 
display 1s blankec1 out. aetore tranaterr1nq control to the secondary booe 
the roa coae will print" out ·Start1nq syst •• ~. 

Jf1 
-- - ............. " .... . 

* 



4.9.1 £MOR MESSAG!:S FOR llISlt AND TAPE BOOT fROCiRAHS 

The to11o~q ar. the .rr~r •••• aq ..... ociated with the ~oot ~r~r ... tor 
4isx.. tape. &n4 DECHEr device •• The.e error. are applicabl. to ail CPU 
ROM re.i4ent ~oots &n4 any EEPROM ~oot. wb1ch have ~.en written to pa •• 
the.. .rror. ~ck to the CPO ROM. ~ only .rror. that can apply to O!A or 
H931% type rOJl·~oot. &1'. 14" 16 and 17. 

M •••• q. 10 
Driv. not r.a4y 

Me.s.q. 11 
Non ~ootabl. media in the drive 

M •••• q. 12. . 
Ho cU.sx or driv. unlo&c1ect 

M.s •• q. lJ 
So tape 

M.ss.q. 14 
Son ezist.nt controller" addre.s 17771151 

Me.s.qe 15 
Son .%istent drive 

Me.l.q. 16 
Invali~ unit nuaeer ! 

M •• I.q. 11 
'Invalid d.evic. 

Error 20 
Controller .rror 

Error 21 
Driv •• rror 

.... 

i 



Th.r. 1. allo a ~.n.ral purpo.. .rror •••• aq. u.e4 only on Q~u. ..~ •• 
With u •• r fri.ndly .~ ••• l.cted and automatic ~oot .04 ••• lected. Th • 
•••• aq. 1. a' ~.n.ral .tate.ent t.ll1n~ the op.rator to check for .o •• thinq 
~v1oua 11ke no di.k or driv. not ready. T.h ••••• aq. 1'1 

H&it1nq for me4ia to ~e loaded' .. or c1r1" to ~ rH.C1,; 

Pre.. the REl'tJlUl ke,. when reac1,. to ccnt1nue 

The follow1nq are ezample. ot error. fraa ~oot proqraas: 

Ezaaple 1. Bootstrap proqraa error. 

Comman4s area CHelp. Boot. List. S.tup, Map. Te.tl 
Type a comman4 t~en pre.1 the ~ key: B otl 

'rry1nq DLl 
Me.saqe II 
Ne disk pr ••• nt, er c1riv. 1. not l0a4e4 

Command. 

1 
l 

Oescr1pt1on 

Reboot 
Go to Dialoq mo4. 

Type a co-.ancl then pr... the RE1'tlRB key: l 

Exampl. l. Boetstrap proqraa .rrer. 

CcllllAn4s are: CH.lp. Boet. List. Setup. Map. Te.tJ 
'l'ype a coJllDl&ftc1 then pre.1 the RE1'tl'RH key: B ot3 

Try1nq DL3 
Mes.aqe 15 
Nen enstent drive. 

• 
Ccmmanc11 ar.: tK.lp. Beet. List, S.tup. Map. Te.tJ 
Type a command then pre •• the ~ k.y: 

. 

.. 9"_ .. 

• 
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c: 
Ezample 3. Bootstrap proqraa error. 

'T~q =1 
"s.&9'e 14 
Bon existent controller. addre.s 17772152 

. . 
Co..ancl.t uel [Help, Boot. t.1.t. Set~. Hap. Testl 
Type a CODlllAnc:1 then pres. the REl'01Uf Je.YI 

5. 0 f'OBCTIOHAt 'r!:S': OESClUPrIOHS 

5.1 ml'll-B' snm:w:.OSE MoDE TESl:S 

Rhea the CPO is povered u~ or restarted the OCOX s1qnal· cause. the ~1apl&1 
to ~e .et to 17. If the CPO banq. w1th the 41spl&7 .et to 17 then either 
the halt IW1tch is on or the CPU ·40e. not have enouqh loc;1c funct1on1nq to 
executa an· 1nstruction out of the rca. 

~ first test number is 16. ~ ta.ts then count ~own from here. 

'r!:S'r 76 

.Set the LED 41splay to 16 to 1n41cate the first instruction has ~een 
execute4 w1thout b&n~~ up the processor. £ntar It&n4&lone II0c:18, set ?~ 

---to priority ot 1 and. turn of~ HMU. Clear Pet &ncl lat up SP. Jump to the 
lUqh paqe ot the roa 11 not alread.y there (173z:zz). 

Re&4 the sw1 tch pack at the e4qe of the lIc4ule (Bet). U switch 1 1! off 
~c:1 switches %-3 are on then bale imaa41ataly. If ~p.rator procee4s then 
continue a. normal. 

Executa & few simple CPO t.stl. General req1ster ~1tes &n4 reac:is, ~ranch 
instructions, anc:1 & 11lIlple JSll 1nstruc:tion. 

'Test all 48 PAR'. us1nq & rot&tinq ones pattern &n4 a ac:1c:1ress uniqueness 
pattern. Check &11 fDR reacl/write ~itl (14:8 &n~ 3:1) us1nq a rota.t1nq 
one. pattern anc:1 an ac:1c:1ress un1quenes. pattern. At completion of test 
leave all POR's set to 077406. Set KIPDRO to 077402. 



c 

Ver1!y that the '.econd paqe at the roa cod.e can be .electe<l in the low 
byte of the feR and. that the paqe .hova up at ac1c1r ••• 16!zzz. Jump to 
the beq1nn1nq of the .econd paqe of the roa in addr... ranq. l6!zxz. 

Ez.Cl.lt. a .tack point.r r891..t.r t •• t. -r •• t all thr.. .tack pointer •• 

T •• t MHR2 and v.r1ty that 1t lOiS tbe addr ••• of the 1natruct10n f.teA. 

T •• t MHR3 bit. 0-5 with and 4ecremant1nq patt.rn frow. 77 to o. 
JUIlP to ~ b.1qh paqe nmn1nq frow. l73zzz. 

Enabl. the trap &r.a 1nto the low paqe at a44r •• a l6!zzz. 

-Enal:)le 12 b1 t Jl&pp1nq and. t\U'D on the HMO. 

Ver'Uy that the trap ar.. 1. ava11~le w1th HHU Oft. 

'l'EST i5 

T.at the u,111ty to wr1ta 4&ta '11th MMU ua1ftCJ all tAr .. aocl •• 'and. both 
spac ••• Test that the N b1t will •• t properly 1n on. POR. In1t1al1z. all 
unused. , fAR '. and fIlR' •• 

For the duration of the t.stin" MMU v.l.ll alway. b. on but Oftly K.m.l 
I space '1111 b. uaed.. All tree fAR'. &n4 PtIR' s will :be used. as fl&q 
• toraqe " latyJ)carcl 1nput storaq. " the .tack etc:. 

Test the lOT" ·tRAP" BPran4 EMr 1natruct1ons. Test tbat the· c:antral 
su))toutin. call proqraa woru an4 that the c:.b&nqe paq. rout:i.n. ~ru. 

From now on the rca v.l.ll U.C1.It. virtually all t.sts nmninq out of the 
h1qh paq. ad4r.ss •• (17113zxz) and. us. the low paqa addr ••••• (1176!zzz) 
to hAn41e all trap •• tc to v1rtU&l ad4r ••••• 0-116. Juap1nq to another 
paqe" call1nq a rout1n. 1n anoth.r paqa, .tc: 1. accoap11.had. by uec:ut1nq 
Drr" t:RAP and. BPr 1natruct1ons which transf.r control to the low paq •• 
Routin •• her. d.t.ra1n. wbat act10n 1. to ~. plac. now. 

Transm1t & nul Cbaract.r to the consol •• It the con.ol. &dAre.s t1me.out 
1qnor. the till.out for now. 

Ch&nq. paq. to the n.zt paq. in the row. c04e. 

.. 

I 
I 



'rEST 71 
EEPROM TEST 

N1th the proql'u n.ann1nq out of tluI IUcrh ]:)yte Pdt are. (17773000 -
1;773776), set ]:)1t RS3 65 1n the Boot and niaqno.tic Control St&t~ 
R~ster' (SCIl\) to •• lect the 8-bJ.t 10K (EEPl'lOM) •. The 8-]:)it ROM Will ]:). 
enablecl into &d4C'e..&C'.. (17765000 - 1;'765776). To =-ck that the 8-])i t 
ROM was s.lected., "ead. locatioa 165314 1n th1s are. and check that the low 
]:)yte of the location i8 "ea4b&ck AI 252. Also check 10cat1on 165022 anA. 
verify that 1t 1s o. If eitbar of thas. locations 1s'not correct then 
automatically 1n1t1al1:. the first 105(10) ]:)yt •• of the !EPROM to the 
factory 4efaults. "rh11 allows a n.., aoclule 1ft sucre 1 un1.lfactW'inq to 
automatically 1n1t1a11ze·it.elt. 'Rben ~s 1s coaplete read. an4 accumulate 
an a ]:)it checJcaua for the f1rst 105(10) ~ .. of the EEPROM. Ver1fy that 
the re.ul t 11 zero. U an error occur check to .e. if the f ol'e1qn lanquaqe 
file 1s available an4 qo print out the error 1ft the s.lected. lan9U&Qe. 

·Bonsal. error printouts are now full,. e~led.. 

Sow check the EEP.ROM to 4etera1fte ~ power up &nc1 restart a04e •• If both 
ao4e. are e1ther 41&10, or automatic boot than procee4 to the' next te.t. 
If force 4ialO9' 1s s.lecte4 in the .witches then procee4to the nest test. 

tl either DOde is our or 24/2& then check to ... if thi. 1s a "e.t&rt or 
I a power up.· If the s,.st.. is a O'n~us s,.st.. then stand&lon. _cd.e _uat· 

b. a1ted. lonq enouqh to read. the ICMCR on the tJBA to 4eterm1ne 1f th1s is 
-::: a restart or power Ult. . 

tESr 74 For·O'n1bus syst ... a1t standalone 804e to read. restart ~it. 

-=-u the .elected _04e 1s 24/2& then check the 'stat\ll of the iqnore batter 
st&tus bit 1n the EEPROM. If 1qnore battery 1s •• lected. then execute lIloc1e 
24/26 uncond.1t10nal1y. U 1qno"e ]:)attery 1s not •• lected and. if the 

. the current conci1 t10n. is powe" u;a then us. the "estart mcd.. to <1.term1ne 
the current _04e. If the restart .a4e is 24126 also then <1efault to <1ia109' 
_04 •• If the current cond.itlon. 1s "e.tart·then 4efault to 4i&loq .04 •• 

~ 72 Hoc1e 24/26 

Save the contents of location 26 1ft .emery. Execute & rot&tinq one'. te.t 
on location 24 1ft .. aory. If the test pass •• restor~ location 14 ~th it'. 
otiqinal 4&t& an4 transfer control to the &44re.s .pecified by location 
14 and. .et the PSH With the contents of locat1on 16. '1'he <11spl&7 is. 
~1&nka4 ]:)efore transterr1nq control • 

.. 



TES1' 13 Enter Jll om 
'l'h1s is not a te.t. It is the eUsplay that 1ncUcate. that the .elected. 
-.o4e is 00':. If the operator procee<18 trOll oor without ch&nqinq any 
.req1scers the roa,code will continue to run .elect~ tests an4 ent.r 
cU.&loq .oct. wh.n co.pl.t •• 

'l'ES'rDTG COH'l'DJOED 

Go map the EEPROM to 4.tera1ne it a tore1q.n lanquaqe tile or a UFD 
t1le 18 pre.ent. 

~ 10 CPO ROM ~ecksua &n4 paqe addr.ss1nq test 

Os1nq the lUqh ]:)yt. Pal are .. <17773000-17773776) as the prcqram 
are... ch.cuum the ROM by u.1nq the low :byte of the PCR to 
.elect the 64 ROM paqe.. 'the low :bYte of the PCR will .nabl. 
tha ROM paqe. into a4dress ar.a 17765000-17765776. the 'PeR will 
)). val1c1&te4 each t1.ae that it 1. loa4ed. :by checJd.nq the next to 
last location 1n .ach paqe and ver1!y1nq that each :byte contains 
the sel.cte4 paq. nuaber. 'the only ezcept10n to tb1s 1. paqe. 
10-16(8) wb1c:h 40 not contain paqe numbers 4ua to storaqe of 
asc:i.! text. 

Os1nq the low :byte POl area (17765000-17765776) as the proqraa 
ar.... read. each ~ the 64 paq.. 1nto the lUqh :byte PCR arK at: 
17773000-17773000 an4 verify that the paqe number 1. in each 
})yte of the next to last won 1n ... ~ paqe. 

~ 67 H1sc. CPO tests an4 EIS te.t. 

Test JSR. RrI anc1 ~. Te.t the ASHe 1nstZ'\.lc:t1on • 

• 

--
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~ 66 Consol. SLO t.st 1 

T •• t that all tour consol."req1ster. r.spon~ •• 

TEST 65 Conaol.ILO t •• t 2 

s.t consol. ntARr to aa1ntenance .cd.. Delay to allow any poss1bl. 
1nco~q cb&ract.rs ·to s.ttl •• Empty the r.ceive butt.r. Transa1t 
tve characters (0,377) &n4 verify that both are receiv~ properly • 

. 
Note, Even uhen the OtARr 1s 1n int.rnal loopcack .04. the 
transmit output 1s still connect~ to the ElA output driver. 
In o~er to prevent q&r=aqe Cbaract.rs fro. beinq pr1nt~ on 
the scre.n the SLO t.st trans.ita nul's and d.let. Cbaract.rs 
wtUch are non printinq. 

Th. test vill ch.ck that the transmitt.r an4 r.ceiver can cause an 
int.rrupt anc1 that 1t interrupts at the correct priority level. Os1ne; the 
tranam1t loq1c, cause receiver .rror bits to be set &n~ check that the 
receiver errors can be cl.are4. 

Transm1t the f1rst .essaqe to the screen. U t.ra1n&l type 1n the ££PROM 
. _~"i. ANSI vicleo anc1 torce d1&1oq 1s not •• l.ct~ th.n •• nd. an ANSI screep. 

:-. clear and. pos1 tion the C\.II'sor at lin. a colUllft 1. 

_Type out -T.stinq in proqre •• - Pl .... wa1t-

'!EST 63 Test MHt1 &cort loq1c: 

Test that the protection bits in the PDR' s vill caus. aborts uh.n the 
conditions are violated. Verify that&cort occurs throuqh virtual address 
l50. Verily that HMR1 properly records chanq.s 1n the qen.ral purpose 
r~st.rs aftected by the &bort • 

• 
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'I'EST 6l C&che t •• t. 

The cache will not be te.tecl to ... U it 1. flu.hed. &fter power 
up. At power up the ca=- t&9' f1elcla &re lO&d.ecl with the upper 
addze •• bit. of ~ ca=- control req1.ter. S1nce th1. &d4re •• 
1. 1n the IIO paqe aft7 ace... to it will cause a 111.. re;ar41e •• 
of the Valid. ~1t."1'M rca cocle will check the &])111t7' to flush 
tAe cache later. 

In the fallov1nc; te.t. An7 trap to location 114 1. & te.t 
f&11ur. du. to parit,. error on the CPU tac; It;or •• -

Execute the CO Reac1/Hr1te ~1t te.t. 

EZec:ute the HSER t1mout te.t. 

Cache data. path ward. te.t. 'To check the dat& path' to and. frca the Cache 
lIeJioJ:Y. write and. &"eac1 one location of the Cache every 256 ward.. '-'Sine; & 
float1nq one. and. then a float1nq zeroe. patte~. 

Execut. the H1t/M1 •• req1ster t1acut t •• t. 
o 

; Check the ability of the C&=- to pertorm ~7t. operation. us1nq 
& 125 and. & 2!2 d.&ta pattern on one location. 

Check the 4k Word. C&=- us1nq an adi:lr ••• Gcrt/4&ta t •• t. 

Cache DMA ta9' Itore cCllparator ta.t us1nq tore. 111.. 1ft CCR 
Sat torce 111.. ~ verif7 tbat the cache 4oe. not r •• poncl. 

CACHE CPU A.UJ) CHA TAG STORE TIMEOOT ms:s 
Te.t froll 40000 to 57776 and. verify t1aout for each location and. 
also v.&"U,. that a:s CMP and. l7l'S PAR ar. r •• et 1ft the MellOry 
System Error Rec;1.ter (MSER). T •• t _ one location ev.,.,. 1 1CH f rOll 
60000 to 17760000 to v.rify tbAt a t1aeout occurs and. eb&t DrS 
CMP and. o:s PAR ar. &" •• et 1n the MIER. 'rh1s te.t v.rUie. tbat 
CPU and. DHA taq ti.lela only re.p0n4 to the corr.ct addr •• s.. for 
111 ••••• 

• 

~-.- .. 
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CACHE FLOSH 'rES': 
R.ad. the 4kwcrd. CAche a9'ain checJc1n9' the CAche to contain the 
ad.d.re •• short/d.&t& patt.rn preY1ou.ly written •. Flush the CAche 
and cheCK tAat the Cache waA flu.hed. ~T rea41nq the locations 
that vere 1ust rl&d.. U the· C&c:he was flWlhed., each of the •• 
location. should. cau.e a timeout to occur. Ch.ck DrS CHP an4 ots. 
PAR to ~e re •• t tor .ach location. S.t statu. cUsplay to • 

CACHE HITI.MISS REGIS'rER ~ 
~.st that hit. and. a1 •••• are l~ed. correctly into the K1t/M1 ••• 

CPU CACH TAG STORE_.F.LOUIlfG l' S Am) 0' S tEST 

CACHE CPU Am) CMA TAG STORE. SHORl'S CA1'A 'rESl' 

CAQiE UHCONDI'rONAI. BYPASS OS warms AlI) REACS 

CACHE CA1'A smRE PARm ERROR 'l'ES'r 

CACHE CPU IOHA TAG nOE PARm ERROR 'tES'r 

T!Sr 61 Lin. ClOCK 109'iC t.st 

Test the tine ClOCK accor¢in~ to the EEPROM cont1~&t1on d.ata. 
If the EEPROM ind1cat.s that'the ClOCK Status' Reqist.r (LX!) 1. 
enAbled. check~. LX! req1st.rto respond. &n4 that Dits 6 and. 7 
and. De set and. cleared.. 

Test the &b1l1ty ot ~e clocx to interrupt to location 100 and. 
.- ,that it can intern.t.pt at the correct !R tevel. On· &n interrup't, 

once the clock is in sync. check tbat Dit 7 (tcM) is cleared. on 
an int.rru~t. 

c 

tEST 60 Float1n9' point instruction test 

Br1etly check some of the floatinq point instructions. 

~ 5; CPO Commercial instruction set (CIS) tests 

II the CIS o~tion is ava11able execute some tests on the 
instruction set. 

• ~-.3 



5.3 HOH snNI)ALONE MODE TEnS ANI) MEMORY 1'ESTS 

1'!:ST 5& Exit Itanc1&lone .00e 

!:zit Itanc1&lone .~e a.nc! u.1nq the 9U&1"antee<1 taout &d.d.re •• of 17760000 
in 22 ))1t .od.e verUy that the t1aout loq1c wara with out b&nq1nq up the 
~. . 

~ 55 tmA r~.t .• r re.pon.e t •• t 

,If Un1J:)us t •• t that the OCD. KMO anc:1 OCR responc:1 properly on the tmA. 
ii1th the tmA in cU.aqr1o.t1c .cd.e verU,. thAt the un1bWl &C1d.re.s. d.&t& and. 
control lines tbat ava1l&l21e throuqh the OCR >,&11 off. 

> 1ZST 54 Memery 11ze routine 

Fer un1))us .yst ... first .ee if any ~UI ".01',. 1. pr •• ent. If any. is 
present •• t up the KHCR to correct Value to a&p it properly. 
For &il .,.It... 11ze aemory in .. ICH 1l'lcraenta • Kemery t •• t1nq is ))&sed. on 
.. 1Gi ))lec:Jca. 

For QBUS .yst ... 11ze 1I.aery frca 0 to 2'M wordJI 1n 1 It ware! 
1nc:rements. Thi. is 40ne en a one warcl »&a1. mry lk warcU. The 
s1:inq rout1n~ will only d.etect cona.cut1ve .. aery ltart1nq froll 
loc:at1on 0 and proc:eed.1nq upward. Hhan s1z1nq the rout1ne re~ 
the content. of the location M4 then rewri t.. the uta into the 
10c:at1on. 1'h1s 1. a non d.e.truc:t1~ •• sol"? lizinC; routine. 
S1z1nq proc:eec:1s upward until a t1acut is d.et.ctec:1 or address 
17760000 is reache4. 

Nben runn1nq in 22 l:)1t .od.e and. the first 128 lGf bound.&ry is 
reached the rout1ne will ver1f,. that loc:&ticn 0 &n4 the first 
loc:at1on 1n the second. 128 1GI c:an be &d.c:1ressed. uni que 1,. • U they 
cannot ))e a4clressed. uniquely tbeft the .eaory is c:1etera1ned. to ))e 
18 ))1t only &nc:1 .e.ory s1ze is set at 124 KN. 

If any non consecutive .emory is found.. the rca c:ocle Will type 
out a lIessaqe 1nc11c:at1nq that qapa 111 •• ery are present. There 
Will only be & .e .... qe" no .rror Will occur. . 

When .emory s1:1nq is c:aapl.t. type out &11 ... ory s1:. .essaqe. that 
are Applicable unles. user fr1encUy aod.e is .elected. in wh1chthe 
.e.saqes are suppressed.. , 

• 
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'rES': 53 V.r1ty that' ••• ory ex1.·t. at location 0 

1'h1. te.t only checJcs to I.. 11 .eaO~ at location 0 w1l1 re.pond. w1 theut 
t1a1nq out. 

tZSr 52 Test me.ory frca 0 to , IN 

1'h11 te.t fully checks out tbe first 4 KH of .••• ory b.fore the 
.. in m •• ory te.t. ue l0a4ed. and. nm. . . 

Execute a rotat1nq one'. te.t and. & rot&t1nq zero'. te.t for 
Physical addr... o. . 

Test ability to vr1te separate byte. into ... ory for on. wor4 
locat1on. 

Ex.cute an addre.s abert/data. test for address bits 0 to' 10 for 
phy.ical a4d.r •••••. 0 to 17776. 

'l%S'I' 51 CAch. te.t w1 t:h ••• ory on 

VerUy that each. 1. allocated. dur1nq a read. to memory and. 
() that each •. 1s bypas.ed when· the cache bypa •• ]:)1t 1 ••• t. 

n:s'1' SO Mellery data/byte te.t for all of' ... ory 

. t7n11:u,a _ory 1. net tested. Uftle.s enabled. in the EEPROM. 
If unjbu,s ••• ory testinq is en&bled. then the te.tinq must 
wait until the·USA te.ts are coaplete and. the t7BA is 
raeved. froa dJ.aqnestic .000e. 

The followinq tests rill walle up throuqh lIlellory in 4le word. blocks. testinq­
the f1rst two lecat10ns in each 4k word.s. 

For physical ad.c1res. 0 to top of .emory do by 4k blocks. 
Check location usinq a rotat1nq l's and then a 
rotatinq O's pattern. 
Test the location tor byte operations usinq 252 
and l2~ data pattens. 

.. 



-,Y 1'EST 47 'ar1 ty/ ECC loc;1.c te,.t. f.or allot .e1lOry· 

The followinq te.ta Will ualk up tbro~ .eaery 1n 4k wcrd ~locks. te.t1nq 
the ! irst twe location. 1n e .. ch 4k wcr". At each 4 k word l)oun4&ry the 
te.t Will 4etera1ne wb1ch CSR control. the current addre •• ranae. If there 
1 ... CSR. it'. &b111ty to loq the addre •• 4ur1nq an error will be checke4. 
~ te.t wil~ also t •• t tn. &bi11ty to &bert 4ue to an error. 

-If ~1t 4 of 'the CSR 1. a read/write bit an4 ICC te.t1nq 1. anable4 in the 
EEPROM then the te.~ Will verity the ability of the ECC loqic to correct 
sin~le bit errors in .. 11 16 bit. for .. floatinq ane' •. anA zero •• te.t. ' 
Th.1s test when enable«! is only run Oft 32 It wonl bound.&rie •• 

~ 46 Addres. short. ~e.t for every location 1n .emery 

Th8 tollowinq te.t will, first ~ relocated to the fir.t 4 KK of 
.e.cry to ,allow tn. te.t to eze~te out of the cacb8 to taprove 
tn. speed.. ne HMO will be set up suc:h tb&t any auacry &dd.re •• 
to ~e te.te4 will have the cache bypa •• ~it set 1ft it'. fDR to 
prevent the cache froa respcn41nq to ~e aeacry location un4er 
te.t. CUr1nq the t •• ta P.CR 1 will be set up tc prevent any 
writ.s to the fir.t 4It wcrcla of" _1IOry to protect the te.t 1ft 
the cache umery. ' 

For physical acl4re.. 0 to top of _ory 40 by 4k blG)cks. 
For first &44re •• 1ft bloc:k to last &44r ••• 1n blOCK by 1 wcr4 

Mrite location wi~ 12!~!2 pattern. 

For physi<al addre •• 0 to,top of .eJlOry 40 by 4k blocks 
For first &44re •• 1n block to last addre •• in block by' 1 wor4. 

Read ll!l!2· - Hr1te location wi~ OSl5l! pattern. 

For physical addre.s 0 to top of .eJlOry 4c by 4k ~locka 
For first &441"es. 10 block to last &44resa 1n block by 1 wcr4. 

Read location for pattern 052525 

At en. end. of tn. t.st verity that none of the ••• cry cn' s has ~1 t lS set 
to a one inc:11ca.t1nq that an error occurre4 • 

. , 
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!.4 Ia'Jl1-B mruos BUS ACAPrOR HOJ)OtE (OBA) TESTS iimI O!A IS PRESEm' 

tZST 45 KrJl1-B USA· lOaf ROM tOGIC ~ 

V.rUy that all lS6 WQrcU of the UBI. rca r •• poncl to addr..... trOla 
17773000 to 11773776. . 

Di_abl. the OBAro. &n4' Check tor the pr.sence ot-a rca board. on the 
un1lNa. U a rca bo&rf1 .z1sta and. r.s~ to all location. then •• t a 
tl&q 1nclic:at1nq that :l.t .=._ta. th:S:s tl&q :I._ uaed. latt.l"· to allow the 
ro. cod.. to look tor l:toot rau Oft & M9312 acclule on the ~ when it 
ezists. 

TEST 44 GSA .p r~sters 4&" path t •• t 

T.st all 32 t1n1])us Hap R.;1ster pairs with a rotat1nq one's 
an4 zero's pattern' ~ an addr.ss uniquen •• s pattern. 

T.ESr 43 ~ unmapped. 4iaqnost1c cl&ta 1ft/out crele. ,t •• t 

With mapp1nq 4isablecl execute a tloat1nq l's ancl 0'. te.t 
tbrouqh a tloat1nq addz.ss patt.rn us:l.nq 4i&qnost1c Data II 
and. Out cycles for 124 K word.. ot .e.01'T U present." 

~ tollow1nq tests (42-34) are not run 1f 22 l:t1t.a04e :l.s 
d.is~lecl 1n the KHCI l:ty the EEPROM or tha pr ••• nce ot 124 K wore. of 

'" un1l:tus • ..,ry. ' 
-' 

~ 42 OBA'mapped. d.1aqnost1c' 4&" tn/out cycles t.st 

Te.t that each mapptnq r.,1ster can ~. 1nd1r.ctly selected. 
and. will relocate a physical addr ••• tro. the CPO. the test 
also ch.cks that if wUJ:)us ••• ory 1. pres.nt thAt the 
appl1cabl. aapp1nq req1ster is cl1s&ble4. 
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__ .... ulSA :loat1nq &e1d.re •• /c1a.ta te.t. usinq ~pped. cycle. 

With .. pp1nq enabl~ esecut. a tloat1nq 1'. and 0'. t •• t 
throuqh a !loat1nq &e1d.re.. patt.rn uainq 4iaqno.t1c Data IN 
an4 Out cycle. for up to l044 X wor4. ot ••• ory if pr •• ent. 
~ •. te.t tloat. a on. an4 zero acro •• ~oth 1nput. to eba 
i1BA &e1d.re.. • ..... r. 

T.EST 40 USA ad4re.. overtlow t.st 

Te.t that a' carry can ])e. rippled. acro.. the a4c1.r. PA i. 
set to l and the map reg1st.r 1 •• et to 1777~776 an4 the 
r •• w,.t1nq &e1clre.s .hould. ~e 0.' 

~ follow1nq tests (37-34) are run only if the OBA cacha enable bit 
1. .et in the KHCR. 

'rEST 37 tJBA cache 4&t& t •• t 

.Test the 32 cache location. v:f.th a tloat:i.nq 1" and. 0'. pattern. 
Check the Cac:.ba Vali4 1)i t. aM. the h1 t lO9'1.c. 

'I'EST 36 t1BA cache r.aO test 

T •• t all l4 valid. cQal):1n&t1cns of the. tao loq1c 1n the cache. 

~ 35 OBA cache !loat1nq &44ress test in taq .tore 

Ex.cute & float1nq 1 's and. 0'. test throuqh the cache taq 
store. 

~ 34 U!A cache par1ey error d..t.ct1on test 

Test that if & ECC error oc:c:ur. d.ur1nq a re&e1 trom ••• 01'1', 
that the applicabl. set 1. inv&lid.&ted.. 

The ! ollow1n.q l: •• t 11 alway. run on un1J:)ua syste ... 

Sf • 



O'5IBt1S MEMORY 'l'D'rS 

It un1J)wa •• mory exiltl anc:1 W1i.bWl ••• ory t.lt1nq 11 enabled. 
than teltinq 11 40n. at th1. point. . 
Un1J)ua ••• 01'1 t •• t. ar. the .... as the fMI ._ory t •• tl U»ove. - . 
~ 33 1. the .... as t •• t·50 

'I'D': 32 1. the ..... as t •• t 41 with the .zcaption that ECC t •• tl· 
are n.v.r nan on un1J:)ua •• mory. 

TEST 31 11 the lua. al t •• t 46 

~ 30 ~I 11 the ezit t •• t routin •• 

Clear the lower 28 1C wo~ ~ ._ory .&ad. d.11.,atc:h to .1 th.1" d.1&loc; 
a04. or automatic ~ot .04 •• 

5.5 DIAGBOSTIC ERROR MESSAGES 

:he followinq 11 a 111t ot the po.IU1 •• rror ••• Iaq •• that can q.t type4 
out. When aD error 11 pr1nted. out th.r. will allo l). an .rror numb.r and. 
oth.r informat1on. The .rror numb.r 11 alYa1s the numb.r of the ~r.nt 
that the roa cc4. 1. runn1nq at the t1m. of the error. the only ezcept10n 
1s wh.n an unezpected. trap occurs.'. in tA11 ca.. tha error tl the test 
number plua 100. An unexpected. trap in t •• t nUllb.r 62 wcul4 print out a. 
162. . 

Ml190 CPU Error 
. -H8190 CPU Cache Errol" 

H8190 CIS Error 
M8190 FP.Error 
He190 CPU ROM Errol" 
He190 EEPROM c:hecxaua Errol" 
Ml190 clock Error 
TJn1.l)ua 11qnal Error . 
50 •• mory in location 0 
Mellory Error . 
Hellory CSR Error 
Ml19l OBA Error 
MS19l TJBA Cacha Error 

TJnexpecte<1 tra.p to 10cat1on zz:z 
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Wh.n an error occw'. the rom c:od.e '1111 print out the followtnq 
in! OC'1ll& t ion. 

1) T.he .rror numb.r. 
1) A .hort verl:)&l c1e.cr1pt1on of the error. 
3) A •••• aq. referrinq the user to the troubl •• hoot1nq c1ocua.ntat1on. ,> T.he addre •• of the error. T.h1. 1. ~rok.n c10un into the actual 

PC. the paqe nuaber 1ft. the rom &ncl the &dclr... to ret er to 1ft the 
prOiraa 11.t1nq.Ift the ca.e of unexpected. tra,. the error &4c1re •• 
1. &44re.. follow1nq the .rror of the unexpected. trap. 

S) The c:ontent. at RO-R6 of req1.t.r .et 0 anA al.o the content. 
a! k.rnel PAR 3. The t •• t. 40 not Wle r~.t.r .et 1. Ae¢ster 
.et 1 1. uaed.lI&1nly ~y roa cod.e ."",pert rout1n ••• 

6) For .oae ••• ery te.t. the t&.111nq &d.c1r..... qood. c1ata anci ~ d.&ta 
will ~e printecl out also. 

1) A c:oamand. 11ft. wi th up to tour options tor the user to cio ~ 'l'he 
option. ares 
1) Rerun the t •• t. It the t •• t pa.... the rOll cod.ewill cont1nu. 

t •• t1nq. If all other t •• t. paa. the 1'011 cod.e will print out 
the total numb.r of .rror. and. ent.r c11&loq aode r~cll ••• 
of the JlCd.e s.1.ct1on 1n the EEPROM. 

2) Loop on test. ilu.. option caus •• the rca cod.. to cant1noualy 
loop Oft the t •• t that t&.11ec1. ~.... loep •. are goener&lJ.y. 
v.ry l&rq. anel are not 1ntencled. to ])e used. as .cope loops. 
~ t •• t runs until an .rror occur. or .n4 of t •• t baa ~een 
r.ac:hecl. 1n either cu. the t •• t 1 ... tarted. aqa1.n &nc1 c:ont1nue. 
to loep until the user type. ~ C at the conael •• 
At . th1. po1nt the rOIl cod.e will pr1:1t out the total number 
of errors ~ the total nuaber ot .ucc •• aful pas.e. if any. 
Both the .rror count.r &n4 the pa... count.r have a m'%1aun 
value of 6SS3S.U either counter r.ache. thi .. value the count 
will not ov.rflow l)acJc to z.ro. it 11111 stay at this value. 

3) Hap me.ory &nel 1/0 paqe. ~. coDall&nd. 1. nona&lly used. 1! 
& ••• ory .1'1'01' occur.. It a .emory 1. net con!1qu.recl properly 
the u.p command. 11&1' point to un.re the .eacry actually 1 •• 
In a INl t1 .emory .,..ta 1ft viUc:A one of the ... ory f 611. 
tlU. c:oJllJll&ncl can ~e used. as a •• thcc1 ot phy.1cally 1c1.nt1fy1nq 
the t&.111nq .eaery if 1t b&a a <:sR. ~ .. cC1llll&nd. 1. only 
ava11&J)1. vn.n the ~WI 1. tumec1 on. Our1nq test.. 16 c1(M1 
to 56 this c0mman4 1. not a?&11~1 •• 

4) Advanc. to the next t •• t. 'rh.:1. command. allows the user to 
bypa •• the f&11j,nq t •• t and. ccnt1nue. 'llU.s commanet w111 only 
sbcw up tor errors that are qenerally con.1c1erecl non fatal. 
If the errol' 1. f6tal an4 f1e14 .erv1c. woul4 like to ~yp&.s. 
the error 1t 1. po •• ~l. bY typ1nq C'.rM. 0 then typ1nq 4 ancl. 
RErmUJ ancl thi. c6D1J1And. 11111 ~e ez.C1Jtecl anyway. 

BOTE: It 1. ~rtant to not. tbat ~ypu.1nq any error, 
fatal or non fatal 1 .. normally risky lllll!! 

I 
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8) At thJ.. point the roa co4. 1. vaJ.t1nq for & r •• pcn •• fro. the \.la.r. 

T •• t1nq in proqr... - Please vaJ.t 
Memory.S1:e 1. lSi'! Byte. 
9 Step .e.cry teat 

Step 1 1 3 4 5 6 7 a 
Error 46 
M •• ory CSR EZrcr 

S.. troubleshoct1nq 4ocuaentat1cn 

Errcr PC • 173436 PeR paqe • 15 Proqraa 1i.tinq &44r •• s • 015436 

RO • 060000 
R4 • 100000 

1 
l 
3 
4 

Rl • 052525 e • 040000 

O •• c:r1ption 

Rerun test 
tocp on test 

Rl • 172100 
R6 • 172300 

Hap ••• ory anA I/O paqe 
A4vanc:e to the nest teat 

·Type & c:omman4 then pr •• s the RErORB keYI 

• 

R3 • 172344 
P&1"3 • 010000 
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T.ba fo11ow1nq 1. an ezaap1e of an error 1ft ~ .e.ory te.t 1n ~eh the 
f&111nq &c1dre ••• f&111nq cl&t& &ftC! 9'004 data 1. pr1ntecl out 1n &4d.1,t10n 
to the .t&nd&r4 error 1nt~ra&t1on. 

Te.ttnq 1ft proqre.. - Plea •• W&1t 
Me.ory 81ze 1. 25i K Byte. 
9 Step .e.cry te.t 

Step 1 2. 3 

Error 46 
M_ory Errol" 

. 
Error PC • 1732.56 PCR paqe • 15 Proqraa 11stinq addre.s • 0152.56 

1\0 • 060000 
R4 • 000100 

Expected. data 
Bad d.&t. 
Ad.c1re.1 

Rl • 125252 
R! • 040000 

• 125252 
• 000002 
• 00100000 

12 • 000002 
III • 172300 

R3 • 052525 
Par3 • 001000 

~,.-\ COJIaI&nCl 
.... ." . 

De.cr1pt1on 

Renm te.t 
Loop on te.t 

~ 1 

/1 

2 
3 Map .-01'7 and' IIO ,..,. 

& 
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The tollov1nq 1. an exaaple ot the •••• &q. pr1nted. out when an un.zpec:te4 
trap oc:cur •• the error number of unexpected. trap. 1. alway. the currant 
te.t numbe~ plus 100. In tb1. ezaaple tea te.t n~er ~ 62 10 the error 
number 1. 161. the 41apl&y 1t.elf will onlr 41.pl&y 62 .inc:e 1t 1. only a 
two 41q1t <U.pl&y. UnezpectacL traps Are alway. c:on.1d.ered. fatal error •• 

Te.t1nq in proqre.. - Plea.e wait 

Error 162 . 
Onezpected. trap to location 250 HMU 

Se~ troubl •• hcot1nq40cuaentat1on • 

t1pd&t~ PC - 173436 PeR paqe • 15 Proqraa 11.t1nq a4d.ress - 015436 

RO - 10136S R1 - 016410 R2 • 177746 Rl- 171744 
R4 - 101367 R! • OOO~O R6 • 171276 .ar3 - 051400 

C01IIII&nC1 

1 
1 

o..C:1"~pt10n 

Rerun t •• t 
t.oop on tast 

.. 



C: 

--- .. ~ . -------. 

5.6 DIEf' DESCRIPTIONS OF TD'.r ANt) STA1'OS ROMJ3ERS FOR ·DISPLAY . 
77 CPO bunq or Halt .witch on at power up or restart 
76 F1rst Cpu pretests. MHU r~.ter te.t. 
75 Turn MHO on and. nm HHt7 te.ts , CPU te.ts 
74 For Unibus. Iyste .. turn on PHI to look at the OBA reboot ~it 
73 Pover up tQ om . 
7l Power up to l4'l6 
71 EEPROM checkaua te.ts 
iO Cpu ROM checxaua , PCR te.t 
67 K1.sc CIN tests and. £IS test 
66 stU testl - Check. tor each reqister's response 
65 StO tastl - Xait , receive d.&ta 1n aaintenance aod.e 
64 stU t.stl - Check 1nterrupts • errors 1ft maintenance aode 
63 Test MHO &bort. 
6l s .. od.. Cpu cach. t.sts 
el Clock.·t.st 
60 FPP test 
57 CIS t.st 
56 Saaod. •• zit - Check location 17760000 tor tiaout 
55 OBA reqiater' respons. test. check ~us ~ouqb OCR tor hunq line. 
54 He.ory s1:. routine 
53 Check. ••• ory present at location 0 
5l 0-4 kw .e.ory teat 
51 Cacha t.st us1nq .a.ory 
50 M •• ory test 1 - Data testa/~yte t.sts 
47 M •• ~ry Parit7/ECC t •• ts 
46 Memory a4ar •• s'shcrts ta.t 
45 OBA rca r •• pons. t •• t 
44' au. map reqister. cl&ta path t.st 
4l USA unmapped. d.1aq.nost1c ~cl.. test 
4l USA u.pped. d.1aq.no.tic cycl.s ·test 
41 USA tloatinq &d4res.'d.&t& t.sts ua1nq mapped. d.1aqnostic cycles 
40 GSA address overflow test 
37 0». cache d.aU te.t 
36 USA cache LaU test 
35 OBA cache tloat1nq ad.d.ress test 1n taq store 
34 OBA cache parit7 error d.etection te.t 
33 t1rUbus lIlellOry d.ata path test 
II OniDus lIlemory parit7 loq1c t.st 
31 t1n~ua ••• cry &4d.re •• Jsborta test 
30 T •• t ezit routine 
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Test n~ers &n4 statu. n~ers cont1nuecl. 

l7 spare - noi uae4 
l6 spare - not uaecl 
l! spare - not uaed. 
14 CECIEl' ]:)oot CDtVll-E/F or DOVll) w.1t1l19' tor a reply fro. hest 
23 XO. not received. atter XOFF - To correct type ctRt 0 at console 
D· XIIi t re&47 J:)1 t never .et. 
II Drive error 
20 Controller error 
17 Boot d.enee .election vas invalid. (1. e. AA) 
16 Invalid. unit nual)er selected. 
1S Hon ez1stant d.r1ve 
14 Hon existent controller 
13 Ho .tape 
11 Ho d.1sJc 
11 Invalid. J:)oot J:)locJc 
10 Dr1"' notre&d.7 . 
07 Ho J:)ootable d.enee found. in autoaat1c J:)oot .00e (sn1ffer) 
06 Console d.1sabled. J:)7 .w1tCh 1 • On and. no torce 41&loq or 

An J:)re&k rece1 ved.. ancl. roa coc1. has ent.rec:1 om tor An 
OS spare 
04 D1a).oq 1104. 
03 USA roa ~oot in progre.s 
02 EEPROM ~oot in proqre •• 
01 Cpu roa ~ot in proqr ••• 
00 Start J:)oot V1 th 41spl .. y l:t1~ec:1 
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i.O FO~ FOR tHE EEPROM 

The fo11~nq •• ct1on. show "tba foraat of the EEPROM. For the 
.t&n4&rcl· BK l)y'8 l)1t EEPROM there ar. thirty two pag •• of c!&t& of 
lSi ( 10) byt ..... ch. The EEPROM 11 c11rid.tId. 1nto four &reu for 
cl1ff.r.nt purpo •••• The f1r.t 10~ byt •• of the f1rst paq. stor.s 
the l) ••• barclware para.t.rs for the mT1I-1 CPU aoclule and. the 
lCTJll-1 OBA .~ul •• 1'h1. &r •• al.o contain. 1ntonat1on on the 
boot d..nce. The r.maJ.nd1nq &r ... of the EEPROM 1. 41nclecl into 
thre. &1' •••• The u." :t.ae41&t.ly followinq the ~. UK of 
the f1rlt 105 byt.. can b. l0&4ecl V1~ optional boot.trap 
proqr .... Hb.en properly for:sattecl thel. proqr ... CM be loadllCl 
and. startllCl l)y the ba.. roa coc1.. U f ore1qn .~CJU&9'. 1. to b. 
lupporte4 the for.1qn t.xt 1. 10cate4 at the en4 of the EEPROM. 
~e41at.ly l).far. tba for.19ft lanquaq. text 1. tbe 0 •• 1' Fr1endly 
01aqno.t1c IYlt .. d.e.cript1on are... It a %X by 8 b1t EEPROM 1. " 
W1e4 the foru.t 1. tlw ...... 

PAGE 0 
1S'l' lOS Bn'ES 

End. of EEPROM 

~-~-~~~----------~----------~~-~---..... &r ... 
I CPU &n4 OM Harclware paraaeters 
J loot clev1ce 1nt onat1on 
I Tranal&t1on ~l. 
I Selection 1nformat1on 

I------~~~-~----~------~-----------.1 Optional boot.trap • 1 

I---~------~---------------~----Ezpana10n for boot.traps 2 , up 

Expan.1on for OF!) UK . 

I------------~----------------------I I arc Iyste. d..script1on U •• 

I--~--------------------------------I I Optional For.19ft l&nquaq. tast or I 
I arc ar.. 1: no f or.1qn. lApqu&q. I . 

~--------------------------------
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Sect10n 6.1 ~elow q1.,.e. a qraphi~ repre.entation of the 
t1r.t 105 ~1te. of. the EEPROM. 

Section 6.2 qive. a 4et&11e4 4e.cr1pt1on of the !EPROM 
41&qno.;1ci~oot tor.aat for the f1r.t 105 ~rt •• 1ft paqe O. 

Section 6.3 9'1.,.e. a 9'l'aphic repre •• ntation of.the re.t 
ot the EEPROM. . . 

Section 0.4 qi.,. •• a 4eta.11e4.4 •• cript1en rd the fonat 
to ~. l.ISect by \lS.rs to write a new ~oot.trap or c~to. 
prOCJZ'aa 1n the Oser appl1c:&t1on area. U tlU. foraat 
:1. followed.. the new proqru or boot.trap c~ be 10a4e4 
&nel .tartec1 b1 the ro. pr .... 

. 
Section 6.5 q1~e. a 4et&11e4 4 •• cr1pt1on of the aF.D . 
h.ad..r ~loclc. The OFJ) U"ea :1t •• lf 1. 4 •• cribecl 1ft the 
OF!) sp.c. 

Sect:1on i.6 qives a 4.ta.11e4 4 •• cr1ption of the For.19ft 
lAnqu&qe head.er ~lock ancl text area. 

6.1 GBAfHIC ~O. OF 'rHE' FIltST'10!( 10) BTrES OF EEPROM 

'rha f1rst 105 ~Yte. (&el4res ••• 17765000 to 17765320·) 1ft the 
EEPROM c:ont&1n :i.ntormat1em wtUc:h 1. uaect ~., the ~oot roa c:04 •• 
'rh1. 1nfonaation c:an be upclattect ~ UI1nq the SEtUP 1104. 
proqraa in the ro. c:ocle. Se. the followinq •• ct1on for a 
4et&11e4 ezpl&n&tion of each 10c~~1cft an4 its •• an1nq. 

• 
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T.bla a.c~lon 1. & ahort crypt1c look at th."flrat lOS ~rt.s. 

OC"rAt 
ADDRESS 

BASE AOtIRESS • 1776!XXX. PeR t! • 0, BCD 06 • O. 
BCD OS • 1 

------------------~---~--------~-----------------000 I Q,OVRBF,FRC LClE. DIS tlCS, ct.K SEt<lz0). E HOB,q I -----------.----------------------------.... ----------
002 1 POP MODE <1.0). RES'rART MODE <laO) JW:.%/'rAU. 

I PHG CRT <2aO) . 
--------------------------------------------------004 O. OBA CACHE ERA. D1A. 18 11'1' MOtE. O. 0, O. 0, 0 .1 

-----------------------------~~----------------~ 006 I ERA FOREIGH 1'EX:, tn PREs., 0.0,0,0. At1' BOcr:. 0·1 . 
---~----------------~-------------~--------------. 010 I DIS 73. DIS 6S, 0, O. DIS VIA ROM , EllA ECC 'l'ES'r I 

I ERA OHI!US HEM 1'S'1'. DIS toG MEMoRY 'l'S'r I 

--------------------------------------------------012-020 sp&I"e 

------------------------------~-----------.---~ 022 Iyte 000 for t.st purpos.. only 

--------------------------------------------------024-046 1 R ••• r.e4 for up to & 10 ~ •••••• qe to ~. tranS-I 
I a1tted to tba ter..1n&l to ~l •. lt to & for.19ft I 
I lanquaq. character •• t U neeclecl. I 
I-------·------~---~---------~~--------~------I OSO-072 I Res.~ f~r up to & 10 ~e .. saaqe to ~. trans-I 
I a1tted to tba tera1n&l to .DAbl. it to .t&n4&r~ I 
I Enq11ah cb&racter •• t U n ___ • I 

I--------~----------~-----------------------------I 014-l46 I loot Translation tabl. entri •• 1 to 9. 54 ~ytes I 

-----------------------~~~---------------------2S0-31l I Sw1tch ~oot ~l. entr1.. 1 to 6. 18 ~.. I 

------------------~------------------------------314 Byt. 25% tor t •• t purpo •• s only 

------------~------------------------------~--316 I For use ~ rOIl cocle Only. 'l'hi.s 1. aft altemate 
I ehecJcsua to incr..... tba EEPROM' s lU •• 

320 e ~1t c:hackwor4 for th1s ~locx. CbackYcr4 ls'th. 
two'. coaplaent of tba .". of the pr.v1ous 
104(10) ~rt ••• 

~----------------------------------------------322-330 I T.b ••• four ~yt.s r ••• rved. for custom.r'. us. 
I only. Hot to 1). used. ~y any tiq1 tal .oftwar •• 

~------------------------------------~-----------

• 
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FACTORY SErrINGS FOR EEi'ROM (IHITIAtI;ED ·VAtOE) 

The fol1owinq 11.t the c:ontent. ot the f1r.t 105(10) byte •. 
ot the E:E:PrtOH &.tter 1t 1. 1.n1t1al1:e<1. All of the d.&t& is 
AS •• llec1 by •• tt1nq t~ low byte ot the pea to 0 &n4 •• 1ect1nq 
the EEPROM in the !CD. 1'he 105 byt.. are &4clre.le4 fro. 
location 11165000 to 11165310. 

Ad.clre •• Oata C..criptlonl ot l.tt1nqa 

17165000 000 S~d.&r~ c:lock •• 1ece1ns. HOB d.1sab1e<1 
1116300% llO Pover up/re.tare 1. Auto ~oot. PHG 0 
171i5004 100 USA c:ache eft&b1e4. II ~ie 1I04e .e1ec:te4 
17165006 100 ANSI vid.eo terminal pres.nt 
17705010 . v06 ECC and. Unll:n,~. lI.mel'? t •• t. enabled. 
11165012 000 A ••• "" 11765014- 000 R ••• rvec1 
177';5016 000 R ••• rvec1 
171650%0 000 1 ••• "" 11765011 000 Must b. 0 for t •• t purpo •••. 
17765024 000 Fore1qn lanquaq. tera1n&l •• tup •••• aq. blank 
17165016 000 blank 
17765030 000 .. 
17765031 000 II 

1i76!034 000 II 

17165036 000 .. 
17165040 000 II 

17765041 000 .. 
17165044' 000 II 

17165046 aoo .. 
17765050 000 Enq11sh lanquaq. terainal s.tup ••• sa9W 
1.776505l 000 blank. 
17765054 000 II 

17165056 000 .. 
11165060 000 .. 
1716506: 000 .. 
17165064 000 .. 
17765066 000 .. 
17765a70 000 ... 
17765012 000 .. 
11763014 000 Bcot tran.lat1on table blank 
11763076 000 .. 
1776!10\) 000 .. 
l776510% 000 II 

1776510 .. 000 .. . 
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17765106 000 loot·tranalat1on table ~1&nk 
17765110 000 • 
17765111 000 • 
17765114 000 • 
1176511. 000 • 
11765120 000 • 
11765122 000 • 
11765124 000 • 
11765116 000 • 
11765130 000 • 
11765132 000 • 
11765134 000 • 
11765136 000 • 
11765140 000 • 
11765142 000 • 
11765144 000 • 
17765146 '000 • 
11765150 000 • 
11765152 000 • 
17765154 000 • 
11765156 000 • 
11765160 000 . • 
17765162 000 • 
17165164 000 • 
17765166 000 • 
11765110 000. " 17165112 000 • 
11765114 000 • 
1776517. 000 • 
17765.00 000 • 
17165202 000 • 
17165204 000 • 
17765106 000 • 
17765210 000 • 
11765212 000 • 
11765214 000 • 
11765216 000 • • 
11765220 000 • 
17765222 000 • 
17765224 000 • 
17765226 000 • 
11165230 000 • 
17765232 000 • 

• . 
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17765234 
17765236 
17765240 
17765242 
17765244 
11765246 
11765250 
11765252 
17765254-
17765256 
17765260 
17765262 
17765264 
17765266 
177652iO 
17765272 " 
177652i4 
17765276 
17765300 
17765302 
l7765304 
17765306 
17765310 

( '''';17765312 
,J17765314 

17765316 
17765320 

000 
000 
000 
000 
000 
000 
101 
000" 
000 
104 
114 
000 
115 
123 
000 
105 
000 
000 
000 
000 
000 
000 
000 
000 
252 
000 
312 

-~ ..... ----.- -'--'~ .... _---_ ..... . 

Boot tran.lation ~le ~l&nk 
• 
• 
• 
• 
• 

F1r.t auto l)oot d.ene. 1. A (HSa 
ln1ffer ~oct tor unit. 0-7) 

• 
Second. auto ~oot d.eViee i." etO. 

• .. 
third. auto ~oot d.eviee ia MSO. .. .. 
Te~1n&te auto ~ot table here with E. .. .. 
FUth auto ~oot d.enee 1. ~1&nJc. .. 

• 
S1zth auto ~oot d.enee 1. ~1&nJc. .. .. 
~. ~yte" auat ~e 2!2 for test purpose •• 
Alternate chacksua ~ S •• note 
Pr1.1l&ry checJcs\la "it S .. note 

Note, The value of the dat& 1n the alternate anA pr1ll&ry 
checksUil will not always &qr •• with what 1. shewn above. 

'As lone; as the sua ot the t1l'st lOS ~yte. 1. 0 then they 
are ok. 

i 

7/ 
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6.1 0ErAII.ED FORHA1' FOR Fms'l' 105 BTrZS OF PAGE 0 

7J-

ADDRESS 17;65000. PCR tB • o. BCD BIT 05 • 1 (RS3 65) 

o - Spare 
OV U 
nc LCm 
DIS t.XS 
CL1t SEtl, 
CLX SEtO 
En HOB 
o '. Unused. 

-------------------------------
I 7 I .' I 5 I 4 I 3 I 2 I 1 I 0 I 
------~------------------------I I I I I 

~-.--- I I I I I 
---------- I I I I I ------.. -------- I. I I I 
------------------ I t I I 
--------------~------ I I , ---------------... --------- . '. I I 
------------------------------ I 
--------------------------------~-

Bit HnellOn:1c 'Mean:1nq 

07 0 

06· OVUF 

Spar •• 

0ge~r1~. ~tt.ry ~ck up'fa11ure. 
EzeC\&te paver up aocle unconc1j;t10nall,.. 
reqarcUe.. of ~tt.l'7 status. 

05 FRC teD! 1'he rOIl cod.. w:111 COP7 tlU. 1)1t 

04 . t.XS DIS 

to ~:1 t 13 1n the BCD. Nhen tlU. 
1):1 t is s.t. ..s.rt1on of the 
BEVEI'r lJ.ne Uftcond.1 tionall,. 
reque.ts ~t.rrupts. 

'the rca cod.. will cow tlUs bit to 
l)j;t 12 1ft the BCD. Hhen s.t. th:Ls 
l):1t 4:1sabl.. respon.. to tAe Lin. 
clocle status req1ater at 171546 • . 

03 ctX SEtt 1'he rca cod. will COP7 1)1ts 03-02 
02 CLX SEtO to l)1ts 11-10 ot the ICSR. The •• 

re&d-wr:1t. l)1ta s.lect the sourc. 
ot the 11ft. clock: 

a.x SEtl a.x SEtO Sourc. -------- ---.... --- ------. 
0 0 Ezt.mal BEUENl' 
0 1 On 1)o&r4 50 Hz 
1 0 On l)oar4 60 Hz 
1 1 On I)oarci 800 Hz 
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01 Elm HOB The 1:'0& ·cocl. will copy tlU. bit 
to bit 09 1n the BCD. Hhen thi. 
bit 1 ••• t. Halt em bre&Jc fro. 
the cOmlol. st.t1 1. en&l)led.. 

00 0 t1nWlc. .Wlt alva,.. O • 

. Al:lCRESS 17765002. PCR r.a • O. BCD BIT 05 • 1 (03 i5) 

I 1 161 5 J ~ I 3 I 2 I 1 I 0 I 

L I I .' 
PTJP MODE. BIT1' ·...........·1 I 
PUP MODE SITO 
RESTAR1' MODE sm 
~ MODE BITO 
HAtr/~ Option 
PHG cr.r 02 

~~-~-----~ I 
-------------- I -----------_ .. _---
-----~---~----.. -----...-----PIG c::rr 01 

PM:; C1'l1' 00 

Bits 

01-06 

--~---------------------~-------
Mean1nq 

POHER OP MODE 
~.s. ewe b1ts select the power up 
option. 

BIT 07 BIT 06 CODE (Se. cocl •• b.low.) 

O· O· 00 
o 1 01 
1 0 02 
1 1 03 

CQC1. M.aniner 
---- ---.. ---

00 Run all. selected tests depen~1nq 
on the contents of the EEPROM and 
then enter 41&loque mcd •• 

01 Run all selected tests de~en~1nq 
on the contents of the £'EPROM and 
t.ben boct selecte<1 device 1ft the 
EEPROM. This mQC1e 1s auto beet 
_o4e (turnkey). 

----------_. __ ... .. 73 
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02 Run .elected .t&n4-alone te.t. 
&n4 eben halt. cauainq proce •• or 
to enter om. lote t~t 1! the 
Trap on balt option 1. .electe4. 
tlU. opt1on INIt not lM .electee. 
Tlw rca code .et". 1IOCle v11l not 
allow the Halt on trap option 
to lM •• 1ecte4 if power up to 
ODr 1 ••• lected at the ... e t1.e. 

03 Run .electe4 1t&n4-&lone te.t. 
and. then .1aulate a trap to 
24'26. However •. if BeSR ~1t 14 
1 ••• t. re.tart .y.te. accor41nq 
~1t. 05-04 b.low. 

05-04 RESTAR% MODE 
~.s. twa ~1t. select the re.tart 1ICd... S.. power up lICCl.. tor 
d.e.cr1pt1on. 

03 fhe roa code w1l1 copy thi. ~1t to ~1t 
03 of the sa1ntenance req1ster. Hhen 
tb1. ~1t is .et. ezecut1nq a Halt 
1n.truction 1ft Itemal aoc1e rill caus. 
a trap to location •• 

02 PHG Cfl'2 . '!'he 1'0. cod.e rill coP7 b1t.1 02-00 
01 PHD om to ~it. 02-00 respectively 1ft the 
00 PKG 011'0 BCD. '.thes. 121 t. d.etera1n. how 

• 

lanq the CPO will ~t 12.fore 
suppress1nq aHA requests • 

. ," 
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AODRESS 17765004. PeR r.a • 0, BCD ~ 05 • 1 eRS3 65) 

o - Spar. 
lCMCll 06 CAOfE ED 
IMCR 05 DIA 11 11% 
lCMCll 04 
lCMCR 03 . 
KMCR 02 
KMCl 01 
KMCR 00 

--~~--~---------~~------.-~---I 7 1 , I 5.1 , I 3 I 2 I 1 I '0 I 
~~-~---------~----~-~--I I I I I I I I 

----~ I I I I I I I 
-------- I I I I I I 

I I I I I ------._----_...--.-_--
--------------~------

I I I I 
I I I 

I I 
I -~----~------~-----~----

-----~~-~-------------------
-~-----~------------------------

·AODRESS 11765006, PeR ta • 0, BCD In' 05 • 1 U\S3 65) 

EllA FOREIGN tASG. 
VIlZO 'mWlAL DES. 
o - Spare 
o - Spue 
o - Spare 
o - Spuoe 
~ loar ILK 
o - Spue 

----~-----------~-------------I 7 I· .~ I 5 I 4 I 3 I 2 I 1 I 0 I 

---~--------------------------I· I I 1 I 
------ 1 I I I I 
---------- I I I I I 
------------ . I I 1 I I 
--------------~- . I I I I 
----------.... -~------.. .1 I I 
------~~---------------- I I 
-------------~--------------- I 
---~-~~-------~------------

ADDRESS 17765006. pea La • O. BCSR ar.r 05 • 1 (RSl 65) 

lits 

01 

.. 

U l:a1t i 1 ••• t. Hat1ve lAft9\l&9'. test frca the 
EEPROM 1. uae4 for all printouts froa the roa 
c:cd... U r •• et all printouts ue in Enq11sh text. 

• 75' 
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06 

05-02 

01 -

00 

.. 

It ~1t 7 1. i.t. an AlSl v14.o tera1n&l 1s pre.ent. 
nus &tt ects the DEPtT! character on :1n"ut. 
Wilen v14eo 1s s.l.ctec:l a msEM: .ras.s the prev1o\.ll 
character on tb8 .creen. It tb1s ~1t is re •• t 
slasbes are u.e4 to .bow the 4.lete4 character. 
1'h1s ~1t &1so 4eter1l1n •• U an AlISI ,crHn clear 
1. ezecuted. at the ~1ncj at the power up t •• ts. 
It th1s ~1t 1s .et and. U torce 41-.109' 1, not . 
,elected. the rca cocle will trans.l tan· ARSl .cre.n 
clear'an4 cursor po.lt1on ~tore the tirst •••• .,q. 
clurinq the power ~ rOIl te.ts. 

Spare 

It ~1t 1 1s •• t. u.. alternate ~oot ~locx to 
ctetera1n. 11 a clevlce'. ~oot ~lock 1. ok. 
U O. a 4JOOcl ~t a\.l8t have 240-277 1n PI. 0 and. 
1 1n ~e PA' 3. It 1. a flood. ~oot ~lock neect only 
hav. PI. 0 not equal to o. 
Spar. 

AllDRESS 17765010. PeR tI • o. BCD arr 05 • 1 (U3 is ,) 

DIS 73 
DIS 6S 
o - Spare 
o - Spare 
DIS tmA ROM 
ERA ECC 1:EST 
ERA UBt1S HEM 1'D1' 
DIS tOBa HEM TEST 

--------~--~-~----------------1 7 1 6 _ 1 5 I 4 I 3 1 2 , 1 1 01 

---------~-------------------I- 1 1 I I I . 
------ I I I I , 
---------- I I 1 I I 
----------- I I I - I I 
----------------- I I I I 
-------------------- I I I 
-----~--------------------. I I 
--------~--------------------- I ----------------------------------

07 ~. ~1t is cop1ed. to 8CSR ~1t 7 wn.n the 
pr1JIArY ,boot 1a .ucce."stully loactecl anc:l 1a to 
a .tarte4. 

06 ~. ~1t 1s cople4 to !CD ~1t 6 wnen the -
pr1m&r7 ~oot 1s succe.sfully 10a4e4 an4 1. to 
a .t&rted.. 

, 

-
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05-04 

03 

0% 

01 

00 

. ~ .... ----. .- • 

Spar. 
• 

It bit 03 1 ••• t then di.abl. the OIA roa'. 
afore .t&rt1nq & boot. trap proqrUl. It the 
boot to b. Itartecl 1. on the DBA ~ 1CJftol"e 
tlU. bit. . . 

It bit 02 1. let than run ECC ~iT te.t on 
&n7' auory ~t baa a CD With bit 4 ~.1Dq & 
rea4/vrite bit. ,~. t.lt 1. not run on an~ 
aeaor1n. All parity .e.cr1.. have· & CD. ~ut 
bit 4 1. not R/W. ~. ICC t •• t .. Iua •• ·tb&t 
the HSVl.l-J b·"1ftCJ coc1. U \lIc •. 

If bit 01 1. I.t run \IIU.l)u. .ellClT t •• t.. ~. 
~1t 1 ••• t on1y'uban ~ • ..c1T 1. pr •• ent 
and. t.to ~. te.tecl. iib.en th1. ~1t 1. ·clearK 
the unibu. .ellClT 1. not t •• tecl. 

U bit 00 1. let. run -£II • ..o1T t •• t. on &11 
...a1T fro. 0-124 IN &n4 cheek % 10cat1ona .very 
4 101 for the re.t of .e2lO1T. If re.et checJc all 
location •• th1.·b1t 1. normally c1.are4. 

ADDRESS 17765012. pea tI •. 0. !CD ar.r 05 • 1 (U3 65) 

All a b1 ts' 1n thi. location are .pare (0). 

ADDRESS 1776S014 r PC1l tI. O,·!CD sr: Q5 •. 1 fU3 65) 

All a b1 ts 1n this location ue lpare ( 0 ) • 

ADDRESS 17765016. pa tI • 0,· BCD Bn' 05 .01 (03 65) 

All a bits 1n th1s location uelpare (Q). 

ADDRESS 17765020. PO r.a •. 0, SCSR Bn' 05 • 1 (03 65) 

All a Dits. 1n th1s location are Ip&re (0). 

i 

.. 7i 
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AImRESS 17765022. Pal r.a • 0, BCD I~ 05 • 1 (RS3 65) 
.T.h1. ~yte .u.t contain a value of 000. If thi. ~1t 1. 
not 000 at power up the t1r.t 105(10) ~rt .. of the !EPROM 
will autoaat1cally ~~1t1&l1ae4. S •• 4 •• cr1pt1on tor· 
1776531' tor .ore 1nforaat1on. 

AImlESS! 17765024 to 177j5046 . 
fa I.B • O,IC~ I~ 05 • 1 nUl3 65) 

Th. foliow1nq ten~yte. of EEnOM are a opt1onal 
•••• aq.-to ~ .ent to the conaol. t.ra1nal at power up 
or re.tart 1: For.1q.n L&nquaqe printout. are •• 1.cte4. 
The purpo •• of the •••• aqe 1. to •• l.ct .. th. corr.ct 
charact.r •• t 1ft the tera1n&l tor the ..... q.. if 1t 
n.ecla to ~. ..t up. If the t.ra1n&l dc.. not n.ed. to 
~ ••• t up thia · •••• a" •• boul4 bay. all a.ro •• in 1t. 
Il the fir.t ~yt. 1. a zero the •••• aqe Will nev.r 
~. ..nt. :he ••••• q. 1. also s.nt uban ~ F i. t~ 
it f or.1qn lanquaqe 1s &va1~1 •• 

ADDRESSS17765050 to 17765072 
PO t3 •. O. !CD ~ 05 • 1 (lUl3 65) 

The follow1nq ten 1),-1: •• of !EPROM are a opt1onal '\ •••• "9'. to ~. ..nt to the cOMol. t.ra1n&l at power up 
or r •• tart wben Enq11.h lanquaq. printouts ar. ..1.cte4 •. 
The purpo.. of the •••• aq. 1s to •• 1.ct the corr.ct 
character •• t in the terJl1n&l for tba .a.a9'.. it 1t 
n.ec1I to ~. ..i! up. If the terJl1n&l 40.. not need. to 

c 

}). ..t up this •••• aqe sboulcl b&v. all a.ro.. in 1 t. 
If the fir.t !)yt. 1s .. z.ro the •• 1&CJ8 Will nev.r 
D •• ent. ~ ...... q. 1s al.o •• nt wben ~ E 1s typed. 

ADDRESSS 17765074 to 17765246 
PC1\ tB • 0, BCD I~ 05 • 1 (Al3 65) 

Th. fo1lov1nq 54 })yt •• of !EPROM (17765074 to 17765246) 
ar. used. ... an optional translat10n tabl. tor !)oat 
~e~ces. ~ ··z1mua nuaber of entrie. in the table 
1s nine translation •• EaCh translation .ntry requir •• 
6 })?te. at EEPROM. 'l'uo~ •• &1'. use4 tod.fin. the two 
l.tt.r an .. on1c at the ~oot.trap proqraa that 1s to ~ . 
used. in ASCII tOnl&t. Th. neze two ·~yte. are unit 
nUlll)ers. ROnl&lly they Will }). the .... value. The 1ut. 

,.11 ...... _ ........ . • • 

- .. 
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tva byt •• &r. UIC to clet1n. the .iZ octal 419'1t &delre •• 
of the CD of the cl.Vic. to b. ~otecl 1t it 1. not the 
clefAult &441"e •• uaecl by the ,rOCJT". ':her. &l'e two 
purpo... for tlU.. talal.. On.' 1. to a.1lov ]:)ootinq of all 
MlCP cl.nce. on A ..,.t_ ev4lft Weft .ore tAul on. 
controll.1' interfAce is pre.ent. Each unit n\Dlber wlUch 
1. not Uloc1Atecl w1t!a. t:!w .• tancl&rcl ctence a.clclre •• 1s 
lOftK into the tl'ana1&tlon CUle. '1'he •• cond. purJio •• 
of the CUle 1. the allow .ullple controll.rs at other 
clev1c •• to b. bootecl evee it t:.tw unit ftUIIJ:).rs OYel'lap. 
An uaaple vaultl b. u tollows. U rou ba4 a Rr.02 tlr1ve •• 
10uwoul4 neecl 2 RtVl2 controller. of wb1ch on. cannot 
be at the .t&nd&rcl adclr •••• tou voulel have two 4uplicate 
.et. of Wl1t: nuab.l'. 0-3. teN vowel enter four entl'1e. 
1ftto tha tran.lat1on table for the non .t&ndarcl addres •• 
1'h. first tlQwcl ]:)e m.4 to tl'anl&te to DtO w1t!a. nOft. 
Itand&rd. CD &elclI'... lXXXXX. 1'h1. 1s wher. tll. .econd. 
un1 t n\l1lJ:).r 1. USK. The other. would; be .1a11u. MSCP 
40 •• not require .. leccn:l. unit nUliber b.cause you ar. 
not S1J~po.e to cl\ql11c:at. &ft7 unit nUJlbers. 

ADDRESS'. 17165014 to 11165106. Detail of first entr,r 
1ntranslat1on table .. follows. 

AODRESS 17165014. PeR rJ5 • O. BCD I~ 05 • 1 (U3 65) 
ASCII value of the fl'i.t (leftao.t) lett.r of .. two 
1.tter lInemonic clef1n1nq the ~t ,I'oqr" to b. uaed.. 

ACDRESS 17765016. PO tI • O. BCD 8~ 05 • 1 (U3 6S) 
ASCII value of tbe •• cond (r1~t.o.t) 1.tter of .. two 

'.. letter lIftaon1c cl.t1n1nq tha boot ,rOCJl'aa to b. used.. 

ADDRESS '17165100.. PCll tI .' O. 8CSll 11'% 05 • 1 ( U3 65) 
Octal value of. the unit nUliber of the d.ev1ce to b. 
u.ccl\.ecl to the follcw1nq unit nuaber. Frca 0 to 377. 

AIlIlRESS 17165102. PeR tI • O. BCD I~ 05 • 1 UtS3 65) 
Octal. value of the un~t nUliber of the d.ev1ce to b. 
bootacl. Fro. 0 to 311. 

ADCRESS 17165104. PeR ta • o. ICSR BI'f 05 • 1 (U3 65) 
tow byte (~1ta 01-00) of the·octal addr ••• of the • 
:baae CD for the d.ene. to be booted.. 

a 
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ADDRESS 17765106. pea La • 0, BCD Brr 05 • 1 (RS3 65) 
H1~A Dyte (~1tl 15-08) of t~ octal addre.1 of the 
~&.e CD for the clevice to ~e ~oote4. 

ADDRESS' • 17765110 to 17765122 Second. en.tr,y 1n table. 

ALDRESS' 1 17765124 to 17765136 th1r~ en~ry 1ft table. 

AaJRESS'1 17765140 to 17765152 Fourth ellery in ·t&l)le. 

AODRESS'I 17765154 to 17765166 Flfth en.tzy 111 t&l)le. 
.. 

A.ODRESS' • 17765170 to 17765202 S1z1:A entry 111 t&l)le. 

ADDRESS'I 17765204 to 17765216 Seventh entry 111 table. 

ADORESS' • 17765220 to 17765232 E1qhth entry in table. 

AIlDRESS' • 17165234 to 17165246 Kinth .ntry 1ft t&l)le. 

ADDRESSS 17765250 to 17765312 
Po. La • O. BCSR B1% 05 • 1 (U3 65) 

The lo11owinq 18 ~e. of EEP.ROM·(17765250 to 17765)12) 
ar. WlC to &llow thr .. of the aw1tche. on the switch 
pack on the m111-B aoclule to ~e d.e.1qnated. to ))oot 
one of .1% .pec:1t:1c: clevic •••• lected. in th:11 table. Each 
en~ry say .elec:t on. 4e9:1c:. an4un:1t nuaber fro. 0 to 
lS5( 10). Each entry requ1re. thr •• ):)yte. of &::EPROM. ~e 
first tuc ~yt.. are the ASCII value of the two l.tter 
mn •• on:1c &n~ the th:1ri ~yte il the unit ru..&llber. 'the 
selectionl can ~e Cbanqe4 1ft setup aod.. to any valicl 
~cct cleviee -1ft the a.. rca' •• the E:E':PROM or the tmA 
1'0" lor: \lJUbu. .y.t.... If the E:E:Pl\OM i. 1ftiti&l.izec1 in 
setup aod.e then. the table 1. 1n:1t1al1zed to a clefault 
set of clevic ••• lhare 1. a •• t ot clefault clevie •• tor 
~oth Obus and. Un1J)u. .y.t .... 

ADDRESS'. 17765250 to 17165254. 0et&11 of first entry 
in the automAtic ~cct .equenc:e table. ~ entr1e. 111 
th:1s table d.etera1n. the or~.r 1ft ub1ch ~ Automatic: 
})oot sequence 1. ezecuted.. the cLeviee. and. un:1 t nUllJ:)erl 
to try ~o ~oot. ~. table hA. a ··z1-ua number: ot siz 
entries. If less tb&n 11% entrie. 11 cle.ired. & a1ftqle 
letter mne.on1c: ot E Yill ter.a1n&te the sequence. 
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AODRESS 17765250, Pal tI • 0, BCSR arr 05 • 1 (RS3 .5) 
ASCII value ot tba f1rlt (leftaalt) letter of a two or 

. one letter .ne.on1c d.ef1n1nq the boot proqraa to ):)e u.ecl. 

AalRESS 1776525%. fCI tI • 0 ,BCD a~ 05 • 1 (U3 65) 
ASCII value of the •• con4 (l':1qhtaolt) letter of a two 
letter .ne~:1c. It .n..an1c :1. a l:1nqle lett.r tb1a 
):)1t. :1. O. 

ADDRESS 17765%54. fCI tI • o. BCD an' 05 • 1 (U3 65) 
Octal value ot the un1t number ot tba 4ev1ce to ):)e 
):)ootc. Fro. 0 to 377.' . 

.. 
ADDRESS' • 17765256 to 17765%6% Secancl entry in ~le. 

AmlRESS' • 17765264 to 17765270 tb1r~ entry 1ft table. 

ADtlRESS' • 17~65272 to 17765276 . FOUI'th entry .:!.n. ~le. 

ADDRESS'. 17765300 to 17165304 rUth entry 1D table. 

ADDRESS'. 17765306 to 17765312 S~ entry.in table. 

Default value. of &utoaat1c ):)oot table ~en !!PROM 1. 
:!.n1t1.li:e. 

QbuI 01' On1l)u. 

A 
DLO 
HSO 
E 
:bl&nJc 
l:»lanJc 

MSCP auto-.t1c ])oot (mUf er) 
RL01/RL02 
For Ql)ua TSV05 or 1Xl5. For O'n:f.bua MS. 
End of automatic ~oot lequence 

ADDRESS 17765314. PO La • O. SCSR ar.r 05 • 1 (e3 65) 
T.h. content. of th1. location 1. 252 tor b •• t purpo •••• 

AmlRESS 17765316. PCR tB • O. SCSR Sr.r 05 • 1 (Ra3 65) 
A44ress 17765316 cont&1ns an alt.rnat. cbac~ua wb1ch 
1. used only :by. tba ]:)a.. rOll to incr.... the 1U'. of the 
EEPROM.' 

~I 
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ADORESS 117653%0. PeR LI • o. BCD aI': 05 • '1 (RSl 65) 
A4dre •• 11765320 cont&1na the .1~ht ~lt ch.ckwor4 
lor location. 0-316.~. ~1t. 1. the two'. coap1 ••• nt 
of the lua ot the previous 104(10).~yte •• 

6.3 GRAPHIC FOJUW;' OF BOOTSrJAP. 011) AIm FORElGR tAlIGUAGE AREu 
S •• the tol1ow1nq I.ctlon. tor 4.tal1e44e.crlptlen. EAch of 
the thre. area8 ~e.cribe 1ft the to11ow1nq paq.. ba. & tive ~yt. 
~.&c1.r ):alock! Each he&d.er .~ a J:)yte count to ~.cr~. the 11ze 
o! the ~lock. Bit. 15:13 of tb. ~. count Ipec1l1cally c1elcr~. 
the type ot head.er tbat 18 present. Each he&c1er bas ita own 
~1It1nct cod.e 1n ~1t. 15:13 at the ~yte count. 1'he tonaat va·s· 
.et up th18 way ~o aake lt easy tor the he~er. to ~e 1c1ent1!1e4 
to type anc1 to 1enqth of the uta ~locJc Wi th t~e he&d..r. 

Note, t.At location 18 paq. 37(8) tor & 8 K ~. EEPROM. 
It 18 paq. 1 tor & 2 K ~7't. EEnOM. 

.. 
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00 

00 

00 
00 

00 

000 

. 320 

322 
330 

332 

31 166 
'31 176 

t&st locat1on 

*' 

Firlt location 1ft IEP.R~M 

--~----~----------.----------------Bal. arK - 105 ( 10 ) ~f1:e, I 
CPU and. USA· H&rc1var. pu'U.t.1"1 I 
and. other i.nfol'2l&t1on I 
CbecJcaua tor th1. ~locJc I 

I-----------------------~-----------J-I Cuatoaer u.. onl,.. Boc u.ecl ~,. I 
I cU.t1t&l. -I 
------------------~--------------I Headar of ~ootltrap • 1 (5 ~ytel) I 
------------------------------.... --·1 

Bootstrap •. 1 
2 I ]:)7te •• x1.,. data 

(var1~le 1enqth) 

-------------------------.---------Ezpan.ion tOI" ]:)ootltrap. 2 .• up 

\/ 

1\. 

Expansion for tml ar .. · 

~----------------~---------------
aF.D s.rst.. 4escript1on ar.& 
Descr~e I,..te. per1pberals 

C varu:Dl. lenqtlU 
• I 
I , 

~----~--------~---~----------I aF.D are& he&d.e" (5 ~yt.S) 

~----------------------------------I 
Opt1onal lanquaq. test 

(ftZ1&bl. lenqth) 

---------·-----------~~----------I (5 ~7t •• ) 
Optional For.1qn l&nquaq. Hea4.r 

-----------------------------------

• 
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e.4 USER APPt.I~IO.I AREA III 'rHE "EEPROM 

The EEPROM ha. an area .et-a.14e tor use ~y cuato.er. or t1e14 
" .ervice repre.en.tat1ve •• 1'l:tJ. • .&rea can ~ u.e4 tor any purpo.e. 
F1el~ .ervice W111normal11 use it to 10&4 1ft new ~oot.trap. for 
the -.y.t.. not covere4 ~y th, ~e roa c04e or ~y eba O'BA ~t 
ro .. Oft OHIBUS .y.t .... The cu.toaer coulcl use tlU. area tor 
cu.toa ~oot.trap. or an,. other purpo.e. In the lI&ftufactur1nq 
proc... tb1. area coul4 ~e used to .tore .pecial proqraaa tor 
lianufactur1nq. ~e .1ze of the lor ... varie. accorcUnq to 
availAble .pace. 

The t1rst 105(10) location. of the EEPROM ar~ always set a.14e 
for DIGI~'s use only. ~. correspon4a to paqe 0 1ft the PCB. 
In a 1 It ~,. 8 EEPROM- there are 1. 944 ( 10) ])yte. locations av&1l&l)le 
tor use tor ~oot.trap •• UFD 4e.cr1pt1on. anA tor.1qn lanquaq. 
text. A 8 It ~,. 8 EEl'ROM ba. 8.086 ( 10) ~yte locat1oftl av&11al:»le. 

FORMA1' FOR USER APPt.lCA%IOS ABEl. III ':HE EEPROM 

The tollQV1nq shows the fOnult that the data auat follow to 
allow the 16 ~1t rOIl proqraa to load. an4 • tart a proqraa .tore<l 
in the EEPROM. ne EEPROM 1. alvay. &4c1r ••• ecl throuqh &c14r ••• 

-, ranqe li5XXX. Each ~ootstrap progTu alva7. baa & 5 l),-te he&cler 
-first. -The cl&t& follow. 1n a data. ~lock. There can only ~. one 
clata ~locJc tor each proqraa. '%'he JlAZ1aua .1ze of eba ata ~lock 
1. lIt ~ytes. The follcw1nq paqe 4e.crUe. each ~e. 

-
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GRAPHIC DESCRIPTION OF BOOT HEMlER AHl) CAn BtOa FORHAr 

000 

002 

004 

006· 

He&d.er 010 
--------------
O&ta 
~locx 

End of 
data Dloc:Jc 

First letter of sne.onic (BEGIHHIHG OF HElDER) I 

-~---~-----~--------------------------------I Sec0n4 letter of ane.on1c 

-----------------------------~-----------------I Byte count »11:. 7&0 of the data ~lock , 
-----------------------------------------------1 Boot I.D. 15111 • 10000 , Byte count 10:8 

---------------------------------------~------I ChecJcsua for previoua 4 ~ytes (Em) OF HEADER) I 
--~-------------------------:-.--.. -----.. ----... ~---- I 
Hiqhest al10W&b1e unit number for tlUs device 

___ J _______ ~ __________________________________ , 

Shcrt Cevice description. (0-11 ~ytes) . . I 
-----------------------------------------------1 
'nU. layta .u.t J)e o. eascr1ption term1n&tor 
-----------~-.... -------------------------·----1 
Sync: ~yte • 1. t.o&c:1 adclr.s. starts after lynC 

-----------------~--~------~~-~---~--~-------, toad address.lait. 7:0 CBECIH ~ stOCK) 
-------------~~~-------------------~---~------I t0a4 ad4ress ~it. 15:8 

-------~-~-------~---------------------------I I Data ~8(JiNI here. (variable 1enqth ( lIt bytes) I 
, . . DAD I 

I-----------------------------------~-----------I Star~ &4dr ••• ~it. 7:0 

I-----------------~----------------------------I Start Addies. ~its 15&8 

I~--~---------~-------------------~-------------I ChacJcs\.DI for data ~loc:lc 
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DETAIL CESOIPl'IOB OF BOO~ HEADER rORHU 

EEPROM 
ADDRESS 

000 7 l)it ASCII,valu. of t1rst Clett: letter ot an_onic 
in b1ta 6aO. Bit 7 is always o. 

002 7 l)it ASCII' value ot •• cone! (r1qht) l.tter of .enolUc 
1ft ~it. 6:0. It l)it 7 1. a 1 then a 4.vice 4e.criptor 
is 10cate4 at the l)eq1nn1nq ot the 4&e& l)lock att.r 
the 10&4 &4dr •••• 

004 Byt. count b1 ts 7 a O. 'the l)yte count 11 the .zact n\.Dll:).r 
ol l)"t •• ot 4&t& 1n the 4&t& block. It 1nc1uc1.s .very­
th1nq 1n the .4&t& block '1nc1u41nq the 4&e& ~locJc 
checuua. 

006 Bit. 7:3 are .always 10000. B1t. 7s5 are unique at 100 
anc1 4escr1be this he&c1er u a l)oot hea4.r. Bl t_ 2: 0 are 
Dyte count bits 10-0S. Maz1aua l)yte count is 2.048( 10). 

010 E1qht l)1t checJcwcrcl tor the preVious ... ~ ••• 'rlU_ is 
the two' _ comp1 •• ent ot the .ua of the ... byt ••• 

DE'.rAILEt) OESClUPl'IOB OF BOOT llAn BLOCK FO~ 

EEPROM 
AlJDRESS 

The first byte is the h1qhe_t: un.1t n1.Dlb.i' to .be allowed. 
to boot. 'the ranqe of thl_ entr" 1_ 0 - 255(10). Ezample: 
It this byte was set to 3 the only unit: nuaeer. alloved. 
would b. 0.1.2 or '3. Any other Uft1t n\&1l!).r waul4 qenerate 
an 1nval1d. unit nUlll:ler .essaqe. It 1n 4~t s.t to 377( S) 
to allow all unit number. froa 0 to 255. 

, . 
The follov1nq 0 to 12 bytes are an optional d. •• cription 
of the 4eV1ce. 'the 4 •• cription ~11 b. prtnte:l out 
whan the list ccmmancl is uecute4. 'the d. •• cript1on 
can be up to 11 byte. lon~ &n4 .ust be tol1awe4 With & 
o byte. Ezample RL01/02 use. 7 byte •• (.ASCIZ "RL01/02" ) .• 
Spaces 11&1 be use4. 

;, 
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'1'he 10&C1er prol:)le. will now look tor a sync l)yte. VitA a 
value of 1. Any l:)yte other tb.I.n 1 is 1qnoC'ed. until the 
sync l:)yte is found.. '1'he sync l)yte allowa the proqruaaer 
to <lenerate a .oW'ce file anc1 then u.xe it even for the 
nez~ l:)yte. 

the next l:)yte 1. load addres. bit. 07-00. Tone next l)yte 1. 
Load addre •• l)it. 15-08. the •• two l:)yte. 4e.cr~. the 16 
l)1t addre •• ~C'e the first l:)yte of' 4&t& 1. to l)e l0a4e4. 
'1'he l)&J.anc:-e ot the 4&t& 1. load.ec!sequent1&l.ly qo1nq up 
towara.. the end. of the EEPROM. 

DA1'A .. 
Dat& starts now. (variAble lenqth accorclJ.nq to l:)yte CQunt') 

Hote s nu. 1. the only 4&ta act~11 loaelec! 
into aeJ&Ory. 

nus byte is the start &4dress bits 07:00. '1'he next byte 
is start address l:)its 15:08. '1'he start address is always 
·nen. 

The last byte is the a l)it checJcwor:d. for all of the bytes 
in the 4&ta l)lQck. 

T.he mnemonic is a twa letter ASCII code wb!ch the 16 bit 
proqraa uses to ~eterm1ne if .the correct proqr.. to 10&4 bas 
been found. Lever case ASCII codes are not allove<1. Bit 01 

1USt be a. It the mnellOnic vas OJ:. than l:)yte 0 ~4 contain 
105<S) ~ch is the ASCII code toC' D an4 byte l wcul4cont~ 
l14( S) wtUch 1. the ASCII coc1e tor I.. . '. 

The 10&4 ad.c1ress is the location in aemory where loa<Unq of the 
<1&ta starts. 

The checkword is qenerate4 by s~ all of the previous 
locations ancl ehen neqatinq the value. 



Nhen·twc or aore prcqraa. are .tored in the EEPROM the 'econd 
prcqraa aust follow the fir.t proqraa without a qap ~e~Jeen the 
end of the fir.t proqraa &n4 the header of the s.cond proqraa. 
thi. i. important ~.cau..r thi. allows the 16 ~it proqraa to 
• ...rc:h. for the cuato.er's proqraa until it f1n4. the .atch1nq 
1Ine1lOn1C. . • . 
loot.trap proqruaa lcacled in the EEPROM should a written to 
ua. the content. of JUu the ~. CD ad4re.. of the dence 
when ,"he Pl"oqrua i. entered. It JU i. 0 the the ~ot proqrUl 
Ihcul4 us. a d.efault &4c1r •••• U a unit number i. need.ed it 
rill be loc:ated in RO. By follow1nq thi. procedure the boot 
proqraa rill be &ble to b&n41e boot1nq d.evic •• with non 
• tan4&rd. CD ac1d.r...... The csa &c1d.re.. i. sourced. f roa the 
translation table in paq. 0 of the EEPROM. 

U the prcqrua i. succ:e •• fully lcacle4 1 t will a started 
at it •• tart &d4res. with the MHO off. ~ stac:k p~~ter 
will ~ ••• t at addre •• 172300 wbic:h point. to the fir.t 
loc:ation aboV. the 16 supervisor PAR location •• 

--------------------------------~-------.-----

OFJ:) lZSClU.PrIOBS - SEE aFD SPEC 
(ftriable lenqth) 

Hea4er -------------------~-------------------------Dloc:Jc ChacJcsua for all of preY1cua aFD information -

------------- --------------~--------------------~----------H.a4er -010 UFD d.esc:ription •• See arc .pec1tic:ation 
~lcck --~---------~--~-----------------------------006 UFD d.e.c:riptlona. See UFD ipec1tic:ati0. 

~----------------------------------------------004 Byte count bit. 7:0 (Buaber of UF.D byte •• 1 

~-------..-----......---------.... --------------------002 Byte c:ount 15:13 • 001 Byte count bits 12:8 

End of ~---------------~-----------------------------, 4&t& -000 ChecJcsua for the prenoUi 4 byte. of he&C1er 

-----~--------------------------------~---~----If foreiq.n lanquaq. pre.ent, 1t follows, 
if not. th.1s i. the end. of the EEPROM. 

. .. 



-·r~--- . 
.. • 

The tJFt) &1'''' is d.e.er~ed. 111 d.e1:&11 in the aFI) speeU~c&t1on. 

The tJFt) &l'e .. is alway. s..-ecl1&tely ~etore the fore19ft lan9'J&qe 
text &l'e .. 1Dt!w EEPROM. U the fore1qn lAnqu&qe text is not 
pre.ent then the aFJ) &l'e.. 1. the lut portion of the EEPROM. 
':he tJFI) &1''' alwa,.. ezpancla tovan the ~ ~ the EEPROM. 

0E.r.UJ:.EC DESCllPl'IOBS OF aJ1) HDDER ILOCX 

The OFt) !w&cle&' !:alocJc 1.· Md. up of t 1" 1»yt.. of d.& t&. The 
!w&cler l:tlocJc d.e.eibe. the 1enqth of the aFD &1' .... 

EEPROM 
BY'l'E 

-010 

-006 

-004 

'\ -002 
) 

0Ft).QA1'A IS AtNAfS PREVIOUS TO 'rHE HE)"ER 

nul ):)yte 1. for an,. purpose need.ed. ):)y the CFI) are ... 

nul ):)yte 1. for an,. purpose neeclK ):),. the OFD are .. " . 
Iyte count ):)ita 71~0. '%'he ~. count 1. the total of 
all aFJ) d..scription l:ayte. plus the c:heclala. ":he 
b.e&cl.r 1. not inelucled. 111 th:ts ~yte count • 

. 
11ts 7:5 of th:ts~yte are &l~,.s 001. ~se ~1t. 

" d.escribe tlUs !w&cler as .. tJFt) ha&cler. lit. 4: 0 of· 
thi. ):)yte &l'e ~its 1218 of the ):)ytecount. 

-000 Ch.eJcsua for the prev1ou. foUl' ~yt •• of the b.e .. d.er • 

• 

, 

.. 

". 

Ft, 
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i.6 GRAPHIC OESCRIPTIOB OF ~ r'u~\dI ~ 1'KoAW£.1\ ftAw ____ _ 

A 4et&11ed 4e.cr1pt1on of the fore1qn lanquaqe text and dictionary 
follouw th1. 9TahPh1c repre.entat1on. 

-----~-----~-~-----------~---------~---------
Fore19ft text 
cn.r1~le lenqth) 

----~------------------------------------------I 
Fore19ft 01ct1onary COpt~onal) 

cn.r1&ble length) 

I 
I 
I 
I 

Hea4er ---------------------~-------~-----~~-----I ~lock Cbacksua for all of pr.v1ous fore19ft text 

------------- --------~----------~--------------------~-~---I . Hea4er -010 D1ct1on&ry ~yte count ~1ts 7:0 
l:tl·ocJc ---------------------------------------------- 'I 

-006 Bits 15:13 • 000 D1ct1~ B.C. ~21a 

-----------------------------------------------1 -004 Byte count ~1t. 710 CBuaber of tezt ~yte •• 1 I 

-----------------------------------------------1 -002 Bit. 15113 • 010/011 Byte coun~ ~1ts 1218 
End. of -------------~------~-----------------------I d.&" -000 ChecJcsua for tU previoWi " ~yte. of bead.er I" 

-------~----~---------------~--------~-------':hi. 1. the end of the EEPROM 

0Et'AII.ED tESClUFl'IOR' OF 1HE FOltEICiB tANGt7AGE HEADD 

EEPROM 
In!: 

-010 

-006 

Byte count ~1t. 710 of the cl1ct1onuy ~yt. count. 
~ ~yt. count 1. the total of all 41ct1onary ~ytes. 
~ 41ct10n&r7 1. optional. 

Bits 7:5 are always 000. Bits 4:0 are ~yt.count ~1t. 
12: a of the cl1ct1onuy ~yt. count • 

• 



-004 

-002· 

-000 

art.· count ~1 t. 7.0. %he ~7t. count 1. the total of 
all for.19ft t.xt &n4 41ctlonary ~7t.. and the1r 
c:hecuua ~yt •• 

lit. 7.5 of thi. l»J't. &1'. &1va,.. 010 or 011. the •• ))it. 
cle.c:rU. tJs1. 1wa4er .. a for.19ft 1&neJU&qe he&cl.r. 
It ~it. 7.5 • 011 tbeft the for.14ft ~. us •• 7 ~lt 
1nput (~lt 7 i. aluayw .tripped to z.ro). It ~it. 7.5 • 
010 then input 1. true • ~lt and,no l»it. are .tripped •. 
Ilt. 4.0 of tJU.. l»yt. are ~lt. 12.8 of· the ))yt. count. 

Cb.cUua for the -pr.noua foUl' ~yt.. of the he&cl.r. 

DEtaIL'" DESClUPrIOB OF -rHE FORElGB r A!JG"IGE DAn st.OCX 

~ for.1qn lanquaq. 4&t& ~lockc0ft81.t. of two q.n.ral ar .... 
'l'haflr.t u •• 18 the t.xt for all the .... acr •• thAt bav. to ~. 
tran81ate4 ·fro. Enqllsh. %be •• c0n4 ar.. 1. an o,tlcnal 
41ct10nary to hel, reelw:. the total. UIOunt at ,'pac. neec1ed; for 
for.iqn t.st. The lut ~rt. of the ar •• 1. a c:hecuua for: all 
of the prtrr.t.oua for.l9ft 1&nquaq. tezt and 41ctlonuy wor4a •.. 

DC,urn m:sCllIPrIOR OF tHE FOUIGB tABGUAGE ':EZr AREA 

All •••• a9'.. 1ft the ~. 1'011 coc1. are 41v14e4 1ntol.pu'at • 
•••• aq •• With a •••• aq. nu.m.r: for: _=. All of the ••••• q •• 
are Itoreel 1ft ora.r. 'the •••• &9'. ft\III.b.r. r&Dq. froa 1 to 377 ( 8) • 

"'For for.l9ft lanquaq. us. _= .... aqe auat ~. tran.late4. 
1'he lenqth ot any u.aaq. Jl\lSt not exceed. lS6 ( 10) ~yt... 'ther. 

,:w111 not a an,. Enqlish ••••• q •• qr_t.r than usc 10) ~yt ••• 
'M ••• aq •• 1-17 bay •• p.cial .. ~. M."&9'8 1 1. the naa. of 
'the for.lqn lanCJU&9'. ~1nq translated. (1 ••• Spanish). Me •• aqe. 
2-17 are tran.lat1on. of the Enqllsh coaaancls Wle4 1ft 41&1041_ 
.00e. 'rhe CU1"rent c~ are ?Hel,.aoot.t1.t.S.tup.Hap.re.t 
and. A. ne •• are .... a41 •• 2-11. K •• saqes 1.2-17 are not Wled; 
ancl Ar. r.s.rveel for po •• ible future .span.lon. 1'ou Will note 
thAt the c02lJU.l1CU u. all unique to the f1r.t l.tter. Only 
the flrlt lett.r ot any COmmanA bas ·to be typed; to ex.cut. 
that comaan4. It the twe or mer.' of the coma&n4s translate 
:!.nto wor4a. With the lUI. f 1r.t or mere letters then enouqn 
of the comaan4s letter I will hAv.to type4 1ft to ..x. it 
uniqu.. It tlU8 is not aone then the ~oot proqru will 
III&tch the :1n1»\.it with the first C0JIIII&ft4 thAt II&teh.s It. U 
aesired the comman4s coYl4 b. tran.l&te4 to 1.2.3 etc • 

•• 



0El1II.EQ' OESCRIPTIOH OF ~ FOREIGH tANGOAGE DICTIONARY 

i.O ERROR IHFORMA1'ION PASSED 1'0 tOADAS[·E PROCiaAH 

A 11a1t~ amount of error inforaat1on is paase4 to the operat1nq 
syste. or the h.1qher level cUaqnost1cs when the,. are 10&t1e4. The 
pr1m&rypurpose ot this information is to tell the operat1nq 
syst .. 1! any non fatal te.t fulures \Mre ~~SK. ':he error 
information 1. pa.se4 to the operat1nq syste. throuqn User Data 
fIjR i a.t a.d.c1r.ss 17i77634 as s.bcNn ~elow. The operat1nq syst •• 
or the 41aqnost1c shoul4 check location 17765010(8) in the EEPROM 
to see if any particular te.ts were ~~.e4~" 

Another location keep. tra.ck of the total number of error. that 
occurred 4urinq test1nq. 1'h1s locatioa is a.er Data PAR ... at 
a.4dress 17777670. this location 1. 1ncr •• ent~ everyt1me an 
error occurs. 

In order to know if the prev10ua locationa are val14 .. third 
location conta~ the 16 ~1t checksua of the prev10ua tve 
locations. !his location 1. Kernel I PAR 4 at address "17772354. 



j".,'.J. ,~",.".:." ....... ~j."" •• "I'"~.".",,,, . .., _'., ' ........... ' ...... _._ ,., '''''~ ~" 

14 12 10 • 6 , l 0 
1 I1I11 I I 

15 113 III I 9 I 7 I ! I 3 I 1 I 
I I I I I I I I I I I I I ,. I I 

I '-I I-I I , 1 I I I I I I I I , 
-----~~----------------~--~-

15 
14-
13 
12 
11 
10 
09 
08 

I I I 1 -, 1 I I I· I 
-Cacha error - I I I I I I I I I 
M..arr error --- I I I I I I I I 
OBA cacha err ----- 'I I II I I 
SLO' error ------- I I I I. I I 
ECC/Parity err --------- I I I I I 
UrUbWi .e.orr e ---------- I I I , 
FP error --------- I I , 
aOM! clocle error -------------- _ I I 

n/a 
nJa. 
n/a 
n/. 

-----.. -----~--- I I 
I -----------...... _-.-,---------._ .. -.. ..-_-

-----------~~.-.-----------_._---------------

I . I 
I I 
I I 
I I 
I I 
I 1 
I· I 
I 1 
I I 
I I 
I I 
I I· 
I I 
I I 
I I 

07 
06 
05 
04-
03 
02 

EEPROM error 
CIS error 
An., error 
n/a. 

----~----------~---------~- I ·01 
00 • 

Bit Mne.on~c Mean1nq 

--~-----------------------
. ------------------------------~ 

15 Cache error If th1. ~1t 1. .et it 
1n41cat.. tb&t an error 
occurred. 1ft the.cacha te.t •• 

14 Me.orr error - It th1. ~1t 1. .et it 
indicat.. tbat an error 
occurred. d.ur1nq the ... 1ft 
.esorr te.t •• 

II UBA cache 81'1' It th1. ~1t 1. ..t it 
1nc:11cate. that an error 
oCC1.lZ'red. d.ur1nq· the t1a 
cache d.1aqfto.tic •• 

• 



11 SLO error 

11 ECC/Pu1ty err 

I! tb1s ~1t is s.t it 
1ncUcates that an error 
occurred 1n the SLU tests. 

I! th1s ~1t is s.t it 1D41eat.s 
~t an error occ:urrecl 111 the 
ECC or tha parity loqic t •• ts. 

10 On1bus ••• ory e It th1s ~it is •• t it 
1n41eat.. that an .rror 
occurred d.ur1nq the On1J)us 
••• ory t •• ts. 

09 FP ERROR 
. 

I! th1s ~1t is •• t it 
1ndieat.. that an error 
occurred. 1n the noat1nq 
Point tests. 

OS ROM/Cloek error I! ~s ~1t 1ss.t it ~eate. 
tAat an errol' occurrecl 1n either 
the ROM loqic 01' clock te.ta. 

07 
) 06 

05 
04 

03 

02 

01 

00 

not uaecl 
not used. 
not useci 
not used. 

EEPROM error 

CIS error· 

Any error 

not use<! 

thls ~1t is not read/write 
~s ~1t is not read/write 
tb1. ~1t is not read/write 
~s ~it 1. not read/write 

I! tb1s ~it is .et it 
1ncUeat.. ~t a c:hecJcaua 
error occurred. d.ur1nq the . 
EEPROM teat of tha first 105(10) 
~yte. &D4 the .1'1'01' wa. not 
eorrected. 

I! th1. ~1t 1 ••• t it 
1nd1eate. that an .rror 
occurred. 1n the CIS teats. 

I! ~s~it 1. ..t it in41eate. 
~t an errol' occurred. 11'1 any of 
the te.ts. ~s bit ean ~e s.t 
V1thcut .ettinq any of the above 
~its. . 

~ •. ~1t 1. not read/write 

.. -----_._---------



.. 

7 .1 Il\i1!lRPRE.'tAnON OF ECGE KOtnrl"ED SNITCHES OB mJl1-B 

An .iqht bit IW1tch pack 1. IIOUftted. &t the b&ncU. end. of the 
KDJll-l. Sw1tcba. 6-8 •• l.ct ~ ~u4 rate for the DtARr cb1p. 
SW1tch.. 1-8 corre.pond 'to bit. 07-001n the read only 
conf1qurat1on refilter at addre •• 17777524. 

Hot., In thel'ollov1nq Ulcus.1on it u usuaed. that when 
a IV1tch 11 off the liD. cannectecl to it 11 pulled. 
U1t lUqIl l)y the CPU aod\ll.~ If Aft atemal, d.mce 
1. qrouncUnq a SWitch 11n. then the IW1tch 1. cens1elered. 
en. Nlwn uainq &n .atemal 4rI1e:. to control ~ 
s.lect1on •• any IV1tch on ~ CPU ~t qo •• to 
an atemal. sw1 tch Ihould. lI. oft to pas. control to 
the atemal d.mce. . 

Normally sw1tche. 1-5 are off'an4 EEPROM cont.nts d..t.rm1n. 
Vb&t act10n 11 to lI. taken at power up or r.start. 

SW1tch 5 uDan ott. unconc11tionally for c •• the roa cocla to 
enter D1aloq .od.. at tba co.plet1on of the s.l.cted. tests. 
Auto I)oot cannot occur 1t IV1 teA 5 1. ott. 

If SWitch 5 1s on and. sw1 tch 1 is Oft then the censol. 1s 
d.1sable4 an4 all output to the consol. 1s suppressec1. 01&loq 
.04. cannot b. entered.. If an~ input occurs at the con.ole 
tha proqru W111 transll1 t an error ••.•• aq. 1:0 the console 
s.Y1nq the console 1. d.1sabled.. 

If switch 5 11 on &n4 it sw1tcbe. 1-4 are not equal to 
·octal. 0 or 7 the Auto boot 1IOC1. 11 •• l.cted. wi tl:L the d.mce 
and. unit n~.r to lI. boot d..term1nec1 by a tabl. 1n the EEPROM· 
and. the value 1n sv1 tcba. 2-4 (1-6). Ther. ar. 4et au! t valu •• 
in the table tor I)oth Obus and. O'n1lNs IYSt .... If the •• d..fa.ult 
d..Vices 40 not ••• t the n.~ of the cuato •• rth.y can lie 
cha.nqe'd. 1ft set\IP .04. to any value. The •• 1ect1on. can lie 
standard. rOIl lIootl. t1SA rOIl lIoot. or any EEPROM boots • 

. , 

• 



1 2 l 4 ! 6 7 a 
7 i 5 4 3 210 

o • 0. x • Den' t care 

. 
oc.rAL ACnOS' 1'UEI ~ POMER OP 

X X X X 1 X X X Console enal)led.. Onccm41 t1onal11 
transfer control to 41&loq &fter 
nmn1nq tests. ,FORCE Dur.~) 

For the follOY1nq ,the console 1s enal)led and i-a •• lect. 
the bawl rate. Auto ~oot ac4e 1. &uto"t1c&l~.1' •• lectecl 
for s.lect1on. sa 1 TO sa 6. 

1 1 1 lOX X X 
1 1 1 0 0 x x X 
110 lOX X X 
110 0 0 x x X 
1 0 1 lOX X X 
1 0 1 0 0 x x X 
1 0 0 1 0 'X x X 
1 0 0 0 0 x x X 

l6X 
34X 
32% 
lOX 
26X 
24% 
22X 
20X 

DispatCh accor~ to !EPROM 
sa i 1n EEPROM 4eter.atn.. ~oot 
SI ! 1ft EEPROM 4etera1n.. ~oot 
sa 4 1ft EEPROM 4.terain.. boot 
SI 3 1ft EEPROM 4eteratna, boot 
SI 2 1n EEPROM 4.te~., boOt 
n 1 1ft EEPROM atera1n., boot 
POtMr up to om imaK1&tely. 

""For the 'follow1nq.the con,ole 1. c11.&bled. and 6-a ar. 
/ not u.ed:. Auto ~eet aod.. 1. autOll&t1cally •• l.cted 
for all •• lect1on.. 

1 2 l 4 ! 6 7 a 
1 6 5 4 3 210 

011 lOX X X 
o 110 0 X X X 
010 lOX X X 
010 0 0 X X X 
o 0 1 lOX X X ' 
o 010 0 X X X 
000 lOX X X 
o 0 0 0 0 X X X 

o • 0Jt x • J)on't care 

SKLfCli WMBER 
DAn att S'OHBEI 

0eDI. ACTIO. TAKER U POMER OP 

l6X 
14X 
1: 
lOX 
06% 
04X 
02X 
OOX 

D1.patc:l:a. accord.1nq to EEPttOM 
SI 6 1ft EEPROM 4etara1n.. boot 
SI ! 1ft EEPROM 4eter.a1n., beet 
SI 4 1n EEPROM 4.ter~.. boet 
SI 3 1n EEPROM 4.tend.n.. 'boot 
SI % 1ft EEPROM determin.. boot 
SI 1 1ft EEPROM detar.a1n.. boot 
Run stand. alon. 1lOd.. te.t. 1n & 
loop at power ~. ' 

• 



. 
The tollou1n~ l1.t. the 4.fault ~&lu •• tor SI 1 to SI i·1~ 
the EErROM 1. 1n1t1a11z~ in •• tup .04.. 51 4 to ~86 are 
lett bl&nJc, an4 u. not Uleel. th. ua.r ... ,. ehAnq. the valu •• 
tc any the" 4 •• 1r. b,. ua1nq •• t~ lIOd.e. 

5Ylt.. type 
Q~ua 

SI 1 A HSCP Sn1tf.r 
51 2 DtO RL01/02 
SI 3 HSO 'rSV0! I 'rltl! 
sa 4 .E· Enc! A",to Doot 
sa ! l:»1&nJc 
SI 6 l:»lank 

Baud. rat. table. 

1 2 3 4 ! 6 1 8 

XXXXXOOO 
XXXXXOOl 
XXXXX010 
XXXXX011 
XXXXX100 
XXXXX10l; 
XXXXX110 
XXX:tXl11 

(- SNn'CH H1JMSER 

Sa.ud. rate .electe4 
38400 :bauA 
19200 :baud. 

9600 baud 
4800 ]:)aud 
2400 })&ud. 
1200 baud 

600 ]:)aud. 
300 Huci 

Un1lNa 

A HSCP SnUfer 
OLO RI.01/02 
HSO TSll/Ttiao 
E Enc:1 Auto Dcct 
l:»1&nJc 
l:»l~ 

-1 • OFF x • Don't eare 
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