
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Receive Descripto1· Ring Pointer Field 
(Initialization Block, Offset 1 OfH 

31 30 
r - ---------T- -- - - ----, ---

RES 

1 
'--- --- t -----

_ t ________ L ______ l ___ _ 

20 19 l8 17 16 r--- -----.------- -,--- --- --1 ,- -r- ----

I 
RDRA 

L ___ ---- _L ______ l _________ L ___ ___________ 

14 13 12 11 10 g 8 
___ , ___ _T_._ ___ 

I 
RDHA i 

i ____ L__ ______ J _______ L_ ___ - .L ______ J_ ____________ l_ _______ J 

7 6 5 4 ) 2 1 0 



HL[N . ru:;CI:;!VV HING LENGTH 

'Ih·E nu1nb0t< of entrit::. in r.h~~~ H.ecei'/C 
nf 1: ... \--c1. 

ftLEN 
N un:dJer ot _EnttieN 
0 

4 

7 



Transmit Descriptor Ring Pointer Field 
(Initialization Block, Offset 14H) 

31 30 29 28 27 26 25 24 
·-··---·-····r .. ···-----,-·-----··-- ·1 

RES l 
j _______ J 

r ---· ··1-· - - . ., .. -- . - - ··r·· 

l TLEN 

I 
L. -·-· ... L. . .. ....L ..•... ____ .L_. 

23 22 21 20 19 18 17 16 
- ·---r-- -----·r- - ·--,----- --··r···--------y ··--· -r· --··--·-·--;--·····- ·-··1 

TDRA l 
. __ l. __ ....... --1. _ ........ .....L ..••. ___ .• L. __ " ______ .L ....... _____ L _____ ... J ___________ J 

15 1A n 12 11 10 9 B 

___ L .. _ L. ____ J _____ ---1 ....... ~1.. .. __________ J __ ···-·· 

7 6 5 4 3 2 l 0 
I ...... ----, 

'

!!j 

_ o o n 
L __ -~-- _. _t_ ·~--~-- ----- -- t ----· _ -~ __ ~L-. ---.--~--~ ,.....l_ ___ -~- -~---~ _J_ .~ ·- ·----~J.-~_. - ,~.~"~~- j~-··~~ ·--~~~-

T!JRA 

Ja 25 



Bit 

28-:!4 

2;',--0 

iT-rnnsmit De,,criptor Ring Pointer Field} 

TLEl\ 

TLE N is t.he nurnhcr of entries in the 'frnnsrnit Rlng· 
as H po-vver of tv.ro-

'T_LE-N 
{) 

'] 

:-i 

Number of 
Entries 

ru::S - Reser·vpd 

TDHA - Tr;tn~mil- Hing .1vldress 

TDRA is the base l:'ddress Hov.-n:t address) of th<i Transmit 
Ring. Beun1.s!' tlw transntit rings nm.'lt bf' alig·ned rm 

qua(J..yord h<xundari_es~ these bits i.?·-0 n1ust bf;; z.cr~)s. 



Buffer Management 
Huffer org;anized ;H; ring strurturns in memory. are used for buffer 
inanagcmcnc Tbc buffer descriptors, also called message descriptors, are four 
words Jon?; and point to a buffor. Two rillg structures am 1Jllocatod for the 
LANCE-: 0 ring of receive message d~>srriptors IHM.Dsl :md a ring of transmit 
niessage descriptors iTMDs/, To transmit or receive packets. the LANCB polls 
each ring stn1ctlm» 'T'lw LANCE also enters status inform.at.ion in tht\ descrip­
tor entry, The LANCE is limited to looking only one descriptor entry ahead oi 
the one with whkh tlw L/\NCE i« currnnUy workin~;. 

The location of tin) descriptor rings and their length <ire found in the initial.iz.a" 
tiun block, which the LANCE accesses during- tbe initialization procedure. 
\Vriting a 1 Into the STRT bit nf CSRO camws the LANCE to start accessing 
the descriptor rings and enablei;; the sending and recei\'ing of data p.:.ickets. 

The LANCE communicates with the datn link luyer program through the t'ing 
structures in tnemory. Each entry in the ring is owned either by the LANCE, 
or the dat<• Hnk iayer program. The ownership hit (OWN) in the message 

entry det.ermi.nes wbn owns the m1try, Therefore. ownership of a 
descriptor entry ls mutual exdusive, To g11in ownership nf a descriptor entry, 
the .:ommtmications partner iLANCE or data link layer program) must wait 
until the owner owner;;hip to the comrnunicati<ms partner, Between tlw 
t,lrm' <l communications partner relinquishes ownersbip ol a descriptor entry and 
rhe t imc tlwt cornmunkations pnrtner regairni ownership. it nrnst not change 
any dB t.a in dm descriptor entry, 

13. 27 



Descriptor Rings IVIernory 
13-1 show" receivt: H.nd tnmsrnit 

de:.;cdpt.nrt< e1Jeh. 

Higher 
AddressE'.S 

I 

i 
I 

Hase Add:n:~.ss 
of 

•fransroJ t 

IU 'fhf'r 
Addre.sses 

TM!J(127) 

TMD{O) 

M 
1 
T 

R 

( 

v 
g 

N 
G 



Receive Descriptor Hings 
li:ad1 descript(Jr in a rini~ in nwmory is a 4 word t:ntry. The format of the 
nx·eivp dcs•:riptor foJlows. 

Receive 1\rlessage Descriptor 0 (RMDO) 
1 :i 14 13 12 11 10 9 

--r·----·-·- ·-· r·-----·-

tJillR 

-·-· _ _L .. 1 -· ·------J.~ -~.L .. ____ , .. t __ 
1 6 5 4 3 2 l () 

B.it Description 

15-0 LADH - Low Order i\ddrnf's 

The LA.DH nf the buffer pointed to t.his rlesrdptor. LADH. is 
writtten by t.he ~,nftwonc and undrnnged by the LANCE. This is the 
rnernory location lo plm:.e llw nex.t received nwssng€L 

l:l·· 29 



Receive Message Descriptor ·1 (RJVIDU 
15 14 n 12 11 rn 9 u 

r--··--- ·r--
l OWN ! ERR 

I I 
L _______ L 

7 

Bit. 

15 

13- 30 

6 

OvVJ'< 
0 ··" 

FRAM 

5 

OFLO CRC BUF'F S'.l:'P ENP 

4 3 2 l 0 

HAD.R 

eutrv fn.vne<l hv the, dt?_ta link lave!-- f.ioftwart: 
emr}' owned · th'-' L.A.NCE ·· 

The L/•NCE dc<•r"1 the (Ji;VN bit ilfter fUJin/£ tbe buffer pointed tu 
the desa.iptor The softwure sets the O\IVN bit after 

emptyim~ thi~ huffor. the LANCf; or sohwnre has relin· 
qutshed ·· buffer. it rnny nnt chanp;e any field i.n the 

entrv. 

f~HH .. Error 
o Thf.• fom· b1ts. FHAM, OfLO, CHC or BU FF ar':' all eq1wl to 

One or more nt the four bits. !'HAM, !)FLO, CHC or BtTF, 
... ..--~ to- one~. 

Fll/»M · Errur 
0 No fratnit-ig- error 
l ~ 'l'h~~ incn_1n{ng pack.et containFd H non 

bits nml there w:is Cftf: error. 

A CRC error on rhc is a nec·os5ary condition for 
Ff{_:\tvJ to eqn;il (('Ven if there \\'BS ~1 non rnultipli~ of t°'ight 
bits in the fH,_.;\JVi is r;e~ the ~nd c.h~z~rcd 
the :1nftvvafe, 



tm 

l l 

!RMDl · eunt.I 

OI ·u) Overflow Error 
0 No overflow error 
1 occ The receiver ha~ lost. all or pan. of the incoming packet be· 

tausn it cannot store tl10 piicket in <.1. memory buffer before 
the internal SILO h<is overflowed. 

OFLO is sHt. hv Uw LAN('E Hild dei.1rcd lrv the software. 

CltC · Cvdk H.udundancv Check 
O "~ N<) CHC ernw . 
l '"'' The n·•·eivcr dctcncd a CRC Hror on the incoming· µw::kct. 

enc is set th<) LANCE; an<l deared 

BUFF 
(l .·o 

Buffer Error 
No buffer error 

the software. 

t "" lhe IANCF: doe;; not own the next buffor while data chain­
" received Dackct. Thls condition could occur if the OvVN 
nf the nex!."buffer was zero or the LANCE coulr!. not ac­

q11ire the next. 81.atus before silo overflow occurred. 

BUFF is set bv the LANCE~ :.md dearerl 

STP · StHrt; of P;01dwt. 
O Thi.s is not the Jirst buffor the LANCE uses for this ixickec 
l ~" This is tho first buffer LANCE uses fnr this packl';t. it is 

used for data chaining boffers. 

S'IP is set the L!\NCE n.nd cleared by the softwani. 

Et\P ·End of Pac.kn 
0 - This is last buffer LJ\NCE nses for 
1 .··-= This i." the frwt buffer used bv th<~ 

i" used for data buffers. 

nc1th STP and ENP set indicate that the packet lit into •me l:mffer 
and there was no d:;t3 chaining. ENP is set by the Li\NCE and 
rkared the softwnre 

HAUH: - High Order 8 Address Uits 

The HA.DH of the huffor point<id to by this descriptor This field is 
\Ydt.ten by the snf!wnrc and unchang«><i the LANCE .. 



Receive Message Descriptor 2 (RMD2) 
15 14 13 12 11 10 9 

1 1 

·1·-···--r ···-·-··--,-------1 

I 
BCh''l' 

........ L _______ J 

l 3 l 0 
I -----··-r ---------,- --~~-,---

! 
FICHT 

L _____ J ----- - __ .L~-----L ____ _j __________ j__ ____________ L ____ --·-~·----..---· 

BH 

] ; -0 

Must !w ones. Thi~ field iA wdtten 
by the LA.NCE. 

BCNT - Ruffer e Connr 

the snit.ware and \1.ndwnged 

BCNT i::< ibe of the buffer pointed io hy this descriptor ex-
prn'>"ed <is a coniptmrnint number. This field is written ihe 
~of~w;u·e and. unf'hanged by the LAN('f:. The minimum buffer site 
lt' h4 



Heceive l:Vfossage Descriptor a (RMD3) 
15 14 13 12 11 10 9 

-T--~-

RRS MCN'f 

L _____ -- ,.L ------
7 6 5 4 3 2 l 0 

HCNT 

BH Descl'iµtion 

lci-12 rtES 

11-0 MCNT - Message Byte Count 

1\1CNT is the iengrh in bvt.es of the received messa~re. l'v1CNT is 
valid only when t5RH is <-~lcar tmd ENP Is set MCN;f is wrlt.wn hy 
the LA.Nt~.F~ and cleared by the software. \.Vlwn data dwining, 
Rl'VlD3 is oulv loaded bv the LANCE wlu.•n tlw status of last buffer 
is updated. dnly tbc st«itus word is updated for the other buffets 
in the ci:Jta d1ai!L 



Transmit Ilflscdpto.r Ring 
u.1 rnernor\/ if~ n 4 \-VOnJ entry. l~ht:: fo)rrnar. of the 

foUoivs_ 

Trnnsmit M.essage Descriptor 0 (TMDOI 
15 14 13 12 11 10 

-.~.-I 

LADR 

_j_ -------- _!_ __ - ----'--~--j --~~· 
f 0 3 2 1 0 

LADR 

i 
t __ -- __ J_ ~-~---__j__ ______ : __ -~--- _L.,____ _____ "~ 

The LADH uf the buffrr to bv this 
'lv~·it:tc:~f t-he ~,;oft1.,_:art:; Ptn~l 11£1el1::111gjid 



Transmit .Message Descriptor 1 (TMDl) 
15 lA 13 12 11 10 

1_·.:: J ·-.. ~·~1-~s MORE 

I 6 5 2 1 0 
f -·- T--··· ··r· ___ T __ _ 

I UADR 

L ~---~ L--.~~-L 
Descri pl Ion 

!_;~~ ()\VN' 
o eoco Owned bv !he L\NCE 
I ~ Owned h}' t!w datn link software 

O\V"i lndh:<ites whether the descriptor entrv is uwn;;d 
wnrc iOWN :·~ Ot or bv the LA.NCk !OWN·= 11. The 
Um OWN hit after filling the buffer pointed to by this 
Tbc LANCE dears the (J\VN bit <Jfter transmlttlng the contents of 

i.4 

l'.I 

.:2 

the buHer. Neither the software nor the LANCE may alter I.1 
entry after relinqui.shing ownership. 

EH.R - Error Sumrnarv 
u "'c /\!l of LCOL, li'AR. UFLO. im<l ln'HY equal 0. 
J. "'- One or more ol: LCOL. LCAR, UFLO, or HTRY equai L 

EH.H is set by the LANCE and cleared by the 8oft·wgre. 

\1lHlE 
0 -= Onf' retry m less was neerfod to transmit a packet. 
:. = Mon) than one retry was needed i•• transmit. a 

the LANCh and cleared hy the software 



IO 

ffJ\lDl · conU 

ONE 

ONE is set the LANCE c;nd cleared bv the softwar~:. 

l)E'F - [)e·terred 
0 ·~ 1,fie channel i.>:t for L,:\J~(~E to trausrrdt a packet: 

T'he c.h~1nn.z:~i ts bu.S'i/ v-..·hcn the L1\J'-.;(~F, js to t-r£u1srnit a 

s1·p ~ Stnrt ot PntkeL 
l) No1. the flr'.<t hvffer LANCE 
l ::::: 'fhe tirst buffer r.o bf; u;:ed 

is c1sed for d<>tH 

Fr~ P - End of P£ickr~r. 
n f\iot the 1.ast buff.er Li\NCE 
J. c.: The hst bul.for to be 

;~ us~~d °h)r data 

H both STP and E:NP are 
there· v .. 'a~ n.q data 

8 Addi"~"" Bits 

fit inte! tJDH huffPi' arid 
the ~nft\vare .nnd 1u1~ 

H!\DH is the high-nrder fl addn;ss bits of the buffer 
this H.i\DH 1~ written hv th<c' software 



Trans:m.it J\:1cssage Descriptor 2 (TMD2) 
15 l 1, 13 12 ll 10 9 a 

r·------ ,-.- --·· ·-r ·---·--· 
~-l { 

! BCNT 

I l l 1 i 
1-. ·-··~···-·--L ·-- __ J 

J 6 5 /l 3 2 1 0 

llCNT 

Bit 

l. This field \:+ set the 

l J.-0 

BC \T i:.; v•ritten the ~;oitwarr: nnd nol a!.frcted 
The rninlrnmn si.r.e of the huffe1· .i.s 1;4 



1\lessage Descriptor :J <TIVlD:l) 

i4 

13 

12 

1.5 12 11 10 9 
---- --:·---------r-

BUFP -•--t--r'" __ -·1_.o ___ _._ ___ I_?_E_f _ _, --·--''----I-.c---o"l _~: LR=,_· ___ ,_ ______ · __ r __ n~R---- ---

-· I 6 5 

TOR 

BUFF - Huftr>r Ennr 
0 o-' No butfet· error 
l '" L,-\NCE. :.hning rransmissinrL doe~ not find t}w ENP flag in 

the current butkr and docs not own the m:xt buf±er. BUFF 
= 1 <.Jso if tbe LANCE owns t.he next buffet· but can not 
read the m·.xt huffor'i. status panm:ieters btefore the silo un-
derffowecL -

BUFF is set the LANCE nnd deared 
Buffer brrnr occurs. un lJnd_erfhrvv 11~rror occurs because the 
trnnsrnitter cnn:inues w read data from the silo <.mtH empty. 

UfL(\ Underflow Error 
0 Ntl! uxv-.terfkH-\ error 

The transrnhter h'is tn.Jm:ated a message due to lack of data 
frorn memory. t:i•·Lo 1ndicat-es that the Silo has emptied 
before the flnd of the p;icket was reached. 

UFLO rn set the LANCJ<; and des.red the snft".1,-an:. 

LCOL 
0 

Late Cnlli:';inn 
No collision 
A. collisifm on:un:ed after the slm. tlme nf the chimnd has 

The LANCE does nm reu·v on late collisiolls. LCOL is set the 
LANCE ;md cleared tlw .sofhV<irn. 



Bit 

1 l 

9-0 

fl'MD3 · cont.I 

LC/\.R - Loss of Carder 
0 RENA cloes not gn false during transmission 
l ,-.-. The carri<~r presence (HENAi input to tlw LANCE goes false 

during a transrni.ssion initiated bv the LANCE. The L.:\NCE 
does !wt r<>.try upon Loss of Cai~ier. 

LCAR is set the LA.NCI::; :md dearer! by t.hc software 

RTRY · Hetrv Error 
0 ·· No ren:v error 
l c;; The transmitter ha.s failed in 1 G attempts ti< transmit a 

message due to repented collisions on the nwdiunL lf DHTV 
co. l in the lv10DE regit-;tcr: RTRY sets after 1 foiled 
trnnRmission r:itt1~mpt. 

RTRY it:1 set by the LANCE and dearcd by the software. 

TDR Time Domain Reflectomct.ry 

The TDR shows the stat~: of an internHl LANCE counter that 
counts from the start. ot a tnmsmi!lsion to the occurrence of a ,·1;Jli. 
sion. This vnh.ie is useful in determining the approximate distance 
to a cahle fault. The TDH value is written bv tlH~ LANCE arnJ is 
valid only i.f BTllY is set. · 

TMD:3 is vnli.d only if the LANCE has already set the ERR bit of TMDL 



Network Interface External Inten:onnect 
1"-hc \I A..,Xn1;rte n1:.twork bardwrt.rt: Ci)'fHtec-ts h; thr~ nt~tvc,.,-or};:: cqRxiHI cab-1£ through 
a BNC' ,.f-Ct.)nnectr_,:r. ~rhe 1t.:/\.Xrn~te netvvork ha:n:.h·v<:irt~ ·rvith LE;J~)E 

iJ02 a 10.B/~~sE2 
ksg"it~ :nnd chr:.1.ssis 

1 1he Cflb.ir:;- shield is i~oiar-1£.~d frorn the, \/,::\)<:n1Gt:f: 

by tht.~ jn.t-en.'.~.!nn~~ct 
equ.ipn1_e1n T'ht" V_._ .. \);~wJ11t.:t:'. vvurk(it.adon ·does noc cont.Hin a GO·"()bfn Jh-H_'.: .. 
ter:11_in.aU~Jn The 50-ohm line tern1inator ntu},~t- bt-" ~uppHed :as re~ 

by th(; r:onr..et.U()ri_ 

Bus 
-The~ hrrn.hv:1rP i.nterfact~ uses the J Ci-bit hnd 
It. c~~Jt:r:::..tti:,_:·s in noth hus ntasb::-r nnd bL~s 0h)v("" 

r(·f':-1E:~(S r,-_} J/{) 'fh~? L1\NC·E 
t.hP: >.H c:·~.i(, 

hti!> for data transf1:rn. 
bus ~ja\-~e n-:!(r(5e, t.hf!' 

reQuire 1 f3·bit If() nnd 
network mterfact' 

ildch-t.;~s ~p.:_·;~·~e of tht~ \'1\_.Xrnat~:: ;.vnrkst-1•3:.t_i_-a)n 
car1 c~:n.1~(' c.xtrtj I/() <:--i.'&it ~t~ttt!'s. 

d~-1~;; __ cDrr-n:1a.~1d~ ~-1:~1<.~ p;,_r~H;!~~t~:;;1-s to .und frorn jY1a~~1 s~,;sh!n1. mf:n10~.'"y, "fhe 
\1 /\}~!~1.::j_L~-· \-~'iJ~-kst.:1tI(..!~-1 .Stjpnf.~r-'~s brrt-h J(~·hi.t .and rJ~Jt, th(~ 

1r:tert~cn Si.1pport~. unl5 .. sync!l;·onrni:J 
f(:,·;:-n}~:i I)~Ylf;_ tr~~n~;fr;__-J-·'..;; ~~r ~~h(~ rato of 

V/1i.:'{nJot-c 

TLie r:-:_·::t:,-~'i.)e:k h.;.1rdivare v."~~ri.::~ v,-·.it!·1 ~t:f;H,J;·1rcl S\-''?Jt-r:rn ·f11~Hi1.:rv .n.::~irtc~_<Jt -~~n tt·ie 
V_/,,XLl~.it>} f ·pt~ ~n-;)d:1l~.::, ~.:nd ·.,.vitb the t/j\·x:rnBt~ rEt~r:torv on::i~:1!1 ]nI_:i-Jt-~d !n thf'· 
;"«:·:;r~:--;;~:if;tici~ !119~I~ b·:...~~: ;\ . .::-{:f::S~t~ t::; g~bH- rnen-r.ory :n the Vi\.X __ n1;1~,e 
h~)X ~ire nnt, b:·,r the ni::tvvr):r ~ hnt-dvNtrc. }"f the rnernnry 
the ;1~~t'\V(;irk t-~,,}:·d\-v.;:"1.~··-:i third pa.rt_y ttLhi~. I.l':ternc.r_y ;n the 
!.;J-.. f:a!~:~~I_;c ~~1:;7>::_ rnay ~"·'°{;rk 



802.'.:l Comp<1tibk mode lB fj 

80287 error interrupt li•-151 
r,. l 

82i1BA interrupt nmtruller 
in.iti.ailzatlon conunt1:nd wo.n::h .. 3-~; 
in~ti.nHzation sequurtf'i::.~ 3~b 

purt.s ~3<5 
con:~rn~J.Hd vi:<rrd::~ .~i 1 J 

IJ<;!fiO keybtJard responses .~ .. ;] 

,.;\cti ~,/i:_: !.~)--'C]e 

DMA. 1:iJntrtilh.>1 -h1 

Addn;ss 
D\VIA cuntrolh•r 4-[i 

Index 

,'\11onialies 
keybC'ard prot·esslng l 7-1.1 

.\t,SI Uwrader Set 17-74 

ANS! functionc; 
not supported 7~'lH 

.:\NS£ suppnn 
insidt: V/indntv i 7'" 7D 

'\NSLSYS ill-5 
C1crHor control. functkms Hi :1 

L-!·a~;e f~;n':H·tl~)nH l f) .. 'l 
111 f> 

l\«yl.K1ard 
tion 1.G- ! ? 

Set 
lJ)-8 

rt-5.t1didon. -fu.J.1ction 

S<~;t .n1od(· funcdnn l ti-JO 

/';,,';\fJh:hr(~~HJGS 

co.rn.rnunicatinn.s: f~-1 

ffi.t~·:rrupt .15~-70 

requP;;;i" 18·1':1 
seriu1 conur1.unic.ati11ns interfnce 



Attri.butn codt> 7·6 

Avto·initinlizi' 
Dl\1A controHer 4-,i 

Autnnuitk LED control l'H.OS 

Available (HlQl5t interrupt lf>-i.6!. 

B 

BAChSPACF. 
to ubort compose seq:imwe 1 l··<':i 

B;:ise and c1u·nmt 
addre% register 4-7 
word 4-8 

Bask interrnpt F•-.1.82 

Baud rntc; 9- UJ 
n1ouse 10-~>. 

Beep function d-18 

vfrtua[ rrH._rde function 5~Hf1 

Bits 
IJMA comrnller 

write all 4-11 
write 

Block tr.zn1sfer rnode 
OMA cnntroll~r 4-3 

Boot DIG!Ti\L hard disk 

Buffer ov01.nm 
LK250 

Bus !'.)-3 
l.t3~b!t expansion 2<~ 
lfJ.bit lHcal z .. D 
8-~bit 2-~~ 

arbitr~t.inn l3-:~ 

rnaster rnode l ~3-.-4 0 
1.ilt}Ve rn(H-le l~:l~40 

aPd strJcturf:t .~~9 

2 fodex 

Button position 1 il.:3 

c 

C lrmf;"'.tage 
~ubroudne5 A-.i 

(\:dl functi.on for tH~ssion LS-lOr~ 
CEJU-hack 

for ctat~1ink 
i\ne suite 
u:scr tj-8 

t-'-~tncei 

;ilann hmi·tion 15·1,iH 
!unction for session J S·fl7 

c.ascad(~ rr1ocl~_:i-

D J\'l .1\ controller 4·4 

C:ase convc:~sion tables H3-29 

Character 
(l.Jdf~ 7 .13 

ccnn~·~, -i_7,,7~; 

cnun1: :-.met.Jun l ':·· JJ 4 
patt(:rn 7-D 

11·74 

dJ:v-i~.'.e func.titnl J;).J49 
l.,/Vr :)e-:;sion .1.H~G7 

Ci\'1.()S 
updated :t.J .. lO 

lnnt 



CJVIOS RA,M 
shutdown byte rend during hard 

re-:>•~t H·U 

Co<ix tnrnsceiver int.erface J;1<2 

(\11or 
map functions Jr,.g:; 
select:, 

COI\J J .lseriHl interrnpt 1 r>-G 

COl\12!modem interrupt u;.[l 

Combination kevs tfi·lfl'i 
break 15-ifn:;" . 
extended selHe;;:t. l fJ·l08 
pause 15-108 
print screen 15· J. 08 
systern n:quest 
systern reset tfl .. 107 

("omrnands 

i r; HYi 

counter-latch. tlire1H~hannd 
counter and speaker fi· 1 '? 

disable lu;yboard. keyboanl­
interfoce rrmtroHer 8-l.2 

diskc>ttt; drive cont.roller i J -.H! 
en<.Jble keyboard, 

interface n.1ntrnHer 8-1.'.'. 
incremental sr.noam nvxle 1mousPI 

iQ.;J. 

interface teBt... keyboard·interfoe1' 
cont roller 8· ! 2 

invoke self test 1mrmsei I 0-8 
cnntrolkr 8+1 

m•mse I.table} l 0-2 
prompt mndp \rnr.m~ei 1 O<~ 

mit.put port, keyboard­
intert.ace cuntrulle:· 8·12 

re.ad port l, 
eontroHtJt- R-12 

read port. 2, 
controller IJ-13 

rettd test l1Rybn;;ird-
iniotace eontrolt~r 8-1 ;3 

re;.,d-buck, three-cbannd cntwtyr 
and G 1:1 

reacL keybonrd··interface controll.er 
fHO 

;,dttest 1'·12 
vendor rnserved fundion \mo1isel 

to.::> 
write port 2 8-18 
write status register 8-:t cl 
write. kevhoard-interfacc controller· 

8-H.l 

Comnrnnd and n·sult register sets 
diskt3tte drive com.roller 11-20 

Comnrnnd codes 
disable autorepeat 8-24 
disable key scanning and rnstorc 

rn defaults 8-28 
echo 8·2G 
enable autorepeat 8-24 
t•nable key scanning 8-28 
enter DIGITAL extended scan 

code mode 8-2:1 
exit DIUITAL extended scan code 

n1odc 8-2;1 
invalid comnrnnds 8-23 

rnnde lock 8·25 
mode unlock 8-2;, 

LEDs owoff 8-2i:l 
LK2f10 lwvboard 8-22 
request 
resend 8-2fl 

id 8-23 

t8Sf.TVf•d 8--25, 8~26. 8<·!{l 
n·~wt 8-2~) 

rest1t i<f~ybnard ied 8-·24 
re>,tore to defaults 8-28 
set znitorcpcat defav and rate 8-27 
set keyboard led 8-:2 ::5 
set keyclick volume 8-24 

Cumrn~md register 4-9, 10-12, 12-10 
keyb•>nrd-interfoce cuntruller 8-i), 

8-"9 

Ci:.1n1rnand sta.te 
diskette dri.ve eont.rnUer 

Cum1nunlcations l 7-G l 



connector ;.li.rrrn!s ~J-19 

extended seif-te~t luopback test 
H!O 

full <1synchrmwus para!le! l 'Hl I 
fu!l Modal .1 7 '31 
Li\T ~mpport l i G2 

Cnn11uunications fonctlo11s 
ClearComrnBre<Jk 17-E'.5 
ClnseComm J 7-04 
EseapeC(mmt Function I 7 -G G 
FlushCornm 1 7 -G5 
(ietCornmError 17-GG 
t}etConunEvpntl\lusk l.'1-()f, 
<JetConun.State 1 7 ~G5 
OpenCornrn 17·6~{ 

ReDd(~ornnr 17-G4 
Set(~rnnrnBrcak 17 ~-6ff 
SetCommEvent~ .. fa.sk I. 7 ·G C· 
SetCmmnStMe 17-<)c:· 
Transn1itCumrnChar l 7·-(H 
VhiteCc•mm 17 !J:l 

(~on1pose :seq_uencc0 1 fi .. 2:1 .. .17""4 
! 7-G 

defa.ult set 17-5 
h,~ndling 17~4 

bO\V 

poEntt.t taLiln 
f0rrnat lb .. }4 
use 1.tJ· :.~4 

tnu:slation t;:_lt:;l~:~ 

forrnBt L6-.2:t 
llS~-~ i fi-2 4 

17~G 

1.4-·l 1 

C-On$ole. SI-'r\.rer 

Const<uJ.t va.l.ues 
D MA ;crmtr,:iiler 

exv.rnpJe 4-1-:~ 

Control l':mel l 7-6 

('.ontrP~ rr:gisti_~r 11 <~ 
A. 7-4.l 

n:g-ister B 7-4:\ 
7-3, 7"41~ 7 ... 13 

Ci•ntrnl 
sµeed !ndi<:;1tc•r 9-17 
spet:;d S(dect. ~~~ 1 7 

Control WQrd ,.,,, . .,,,,,,~, 

ContrnHer 

G-l l 

functions J 3 "2 
keyhoar<l-interfr>.<'e 8· 1 

(:o\111ter 

('ounter·1atr'.h l~Ornrr::snd 
t!-uve-chamwl counter and spe<ilffr 

G-1 :?. 

CHT Controller 7-:3 

C RTC '""~"~ ... 

Jnde:Y 7~~::J 

reg-b~ter RO 7 .. 28 
rt--~_gi~~b}r ft~ 7 -i;8 

Hl (l 7 ;33 
nu /:H 
FU 2 7-:J4 
j{ 1:1 i -::H 
Rl 4 l-'.35 
Hl f~ 7<H! 
H [(} 7-~~ (i 

HJ 7-:i fi 
rU 7-29 
R:-l 7--2}3 
HA 7-:10 
H,; 7 .. 3{) 
Rn "HJ l 
B.7 7.,81 
RB kl 
H.9 '7<Fl 



Ctrl and Alt 
Del used for soft r1ccset 14-12 
with Home for diagnostirs 

i·HO 

Cursnr comrol fonrtion!l 10·6 

Custum LAT 
Ii·6G 

Cylinder mmi(it;r 

bigb 12·8 
low 12~8 

D 

.DEF files l7·10, 17·72 

:n for LAT J 8·5G 

Data 
conunl!er 13.:3 
link interface J 3-1 
stn1ctures <itTessed 

U<l 
tnmsfor i'.1·40 

interface 

LANCE 

Data exchange for LXr 18·f>8 

Dat>.l registers 7·38, lH1, 12.;i 

Dat11 stn1ctun1s 
DMA <'ontrnHer 
prngramming ex.mnple 4·17 

Data tr;msfors 
lHVl/\ controller 4·4 
rate l l·fi 

Dt1rngrams 18-U.:~ 
defined 18-8:) 

Datatlnk communication bkwk IDCB) 
18·7 

funr·tions 18··1 l 
close a portal 18·20 
dea!lorate buffer 18·2fi 

disable a channel J 8<18 
di.sable multicast addre~s J 8-22 
enable a channel 18-:n 
enable m\.1.ltinist. address 18-:n 
external loopback 18-·:!l 
hlitiaiization 18-1.fi 
MOP start and send syst.em ID 
l."Hi) 
l\IOP stop 8·45 
network boot request l8-~3G 

open a port.al 18·17 
read clJannl'Jl status 18-2 7 
rear! ci:nmtern 18<!2 
read DE:Cparm address J8<HJ 
read portal. li.~t. 18·2H 
n'quest tnrnsmit bntfor 1 tl.·26 
set DECparm address 
18·40 
trnnsrnlt. _!.H-2:1 

0'\.'(l:I'"V'}e\V J8 .. ~:) 
panmwters l. 8· 16 
port driver 18·fi 
program <example I 8·46· 
rnad portal status J 8·::10 
receivt· 18·10 
return cudes 18-12 
transmit l8-H) 
user call-har:k routines 18-8 

Date nnd time; stn.irt:ure 11.J-:'!, 11>·4 

Hl-24. 17·4 
how 

Deal.locate buffer for datlink 18-2H 

DEC pri.vatc R.<\l\'1 
powcrup test cheeks l 4-8 

dcdunccidd 8· l 20 

dcdunr:cherk LR· l HI 

dff.lur,,:delall 18 -128 

det'fnneddnume 18 .. J. 22 

decfuneddnum 18-J '.! ! 

decfoni:readindcx 18-1'2.fl 

fodPX 5 



De;:GetKb<lCoi.HHtT J 7-8 

DECri~:t DOS i>l?S!'tJ)n level lptcrfar:;o 
j .~-1 

DecSetKC!ickVol ; 7-7 

DecSetLrwkState 17-H 

necSerNumiocklV!ode 7-IO 

DECVV !N. H .i 7-85 

Pntr_y 
18-12:: 

cx1try pJv-en H!)dc nur.1.JJoF:t rot 
si~ss.\on J.8~3 2] 

na!H('.) fo:r se~~si~)n 18·- J 02 
nodf~ ,,1x:tries fo~ se~~inn 18-1 ~:6 

IJernand trnn~f't:-;r n1ode 
f} ·~,l ~\ oJn_troHcr 4<~ 

fh~urno;i;;e conunand 1:~·2.J 

!.i'.le-_1n{)l'.':f s"iZ{:d J -:i -l.<J 

Diagnostics 
e;(tt:nc~t:.d s~if-test J 4,_JO 
har<l reset i_ 4~ 1. :..; 

t,10vvcrup tf~st 1-.t~ 1- 14-:~ 

processor bnard t~?sl-~~ t_ .. i ~ "~ 

HOM ! 4-1. l .i-8 
Hflf\:I e:~.te.nderi st.-tf<:e~t 1·i-.l.0 
soft reset 14~ l. 2 

IHCfTAL 
ftH1{~tinn c hPck tor· sessiou l >3~ 1 9 
hard dfok boot block l fi-LH 
iDpur 12-·~!fi 

ses"iion cnnt.ri•l block i.DSCB) 
18-bf), 18-88 

:-;;es.sion functions 18-118 

DIClfl',\L extt>n<led fond.ioris 
t>:>~Lendx.~d rodes rn1d iunctfrJn::: 

' :-,_ ! 1 !! 

1J1(.t rT/\.L cx.r:ensiun fnnctions 
P.hurac-u:~·t' ,~01__u1t l 5- J 4 
c.>:tcnd\;d rnnd.e 1 fi- t 7 
key nnt3:'.'lc.<tbon. 1 tl 11 l 

buffer l frJ lr:i 

fC;Cjl.iCSt 

rft~~.Y on t.in1Pour error 15 .. ~~} 

15140 
::·et.urn I.J f(}!'].1/\.L 

'.VOYd [ G- U!J 
sii:::n_d break _1 fi .. 84 
:_.end to 

I)Jf·; rI1A L t.:xten~~u1·1 
t:o::dc .~ ~~-1]2 

boot~~r.J ap 1~;,. ~ 3.:l 

15-119 

i:Jf'ElI area 1H;t1vnr ~:: r.nn.r-roJk~r 

11ANCE> l fi-1 J9 

DirL"(:t rric:ruu!-.Y ;·:tcces.~ (:ff:.d Li\f~f~B 
l ~~ q 

Dl;,ahk 
;".'11irort-:>pf!t:lt keyboatd~intt-:;rfnce ·::on­

t.!'oijer co~11n1a11d cnd(·':S j..,-24 
ch~nnci ft-,r dat~1link J.X-~18 

a,nd r~:stnre tc• 



defaults 8-211 
cnrmnand 8-12 

multicast address for datalink 

Disk inputioutput U/O! int.errupt 

hard disk f'nrirs lfj-40 
!.1Brd disk fund.ions H>·-10 
hiffd disk param.i-:ter tablPs 15-4 I 

Disk parameters H}· l '1 

Diskette 
t~rror~ i__f)-f)9 
functinns 1 ~:;~f)q 
p:irameter tab!es J 6-fifl 

interrnpt 16-14a 

Disket.te drive contrnlier 
l l ·t\ 

11-:20 
command register 11 7 
cornnrn.nd st:; t.l~ 11-18 

commands 1 l··l!.J 
control register l 1 ~a 
D 11-17 

nat.l'i transfer rote 
DMA m.ode 11·1 
DTL ll.·Hi 
EOT l l·l.G 
t:xecutiun state 11-20 

H-fi 

oxrended self-test !oophack test 
]4.JO 

GPL l. lB 
H U-Ui 
head/u.nit select 
hltrnd 1 l · lfJ 
internal rei;iRters I 1 · 7 
~nHin status 
N 11~1{) 

NCN H-17 

lJ 4 

l 1 · l8 

ll-8 

pwgramrning example l l ·27 
n 1H» 
register sets for 

format track 11-2 4 
read data 11-21 
read deleted data 11-22 
read id 11 -2:{ 
rei'd track 1 t ·23 
recalibrntc ll-2G 
'lf'<Ui equal 11-24 
si~<111 high 0r equal 11-2 5 
scan low or equal i 1-2& 
seek 11·27 
sense drive st.flt.us t 1-27 
sP.nse interrupt statuB ll<ZG 
specify l .l-2G 
writ~' data l l-21 
write deleted data l L 22 

1 J ~2 

m.suH state u .. 20 
ref;ult stat1~ 

invalid commands U -20 
SC 1I-lG 
:srt:hut. 11-.14 
star.us reg·ister 0 J 1 ··9 
status r·egist.er I l l-1 U 
status 2 U ·12 
stat.us register a 11- rn 
STP 11-17 

Diskctres 
ex.tended self-test use of i.t-1.0 

Di<.:patchM essage l7 -4 

Display 
on VAXrnat.e 17-n 
processor 7 <l 

Divisor latches 9-15 

DLL.EXE 18-fi 

dll do!>e 18-20 

dll deal.locate 18·26 

dll disable r.han 18-38 ,_ ·-
dH disabi<'' 18·22 

fodex 7 



basi:~ and CGrrcnt \Vrtrd re~rist.ct 4'°8 
bk,ck tr-ansfBr rn.odc- ~<1 

cas(~;n:it.: rnode 4-4 
cnrn rr1Hnd ~!~~~ 

d.a't.-:t trDH':ff(;f 4·A 
dernal!.d tr8.ns fer n.1f)de 4-~ 

Id~e 4.<3 

ruodes ond rBstrk.tions •f-i 
open1.ti1);1 4-2 
pri:1dti.c:3 4~5 
progr.rnn1nJL1g 4-15 

data s:nici.Hn's ~J .. J 7 
disabling [lfvJ/\ cb;;HuH~! 4-2:·? 
iniUaiizing 4-18 
opening DMA di:wne! l 1 9 

reqltt3<-;;t 4-·~S 

tran&fer rn.cr:h? 4~3 
sn:l tns ~1~ '"-~ 

[i1\'1A ... n-~od-.: 1.J-1 

Echo 

[(?_:JJ)k' 

0.U to~::: pf:' at g.2 .-·J 

th~1nnel for d;Jtnlillk 1 s-::fi 

1 B 2 .~ 

E-t:ah1.c/di~£"1hl~ 
~:~~n r h~H ai~ter 

t.iOE f ()~:3{} 

LH£C i\todc 7~ 7H 
.Dl(a1'AL eztended ~cfHi eodE 



C~R-C hi:~ i:~-;i 
i 3~:1 

s_vnc 9att-ern ] ~~<1 
trt:tnsrnissi~)n .1})-8 

.[xect;.te cor1troU(•.r iuternnl 
nostics· b.J11ctin.n .!.f1~!l(i 

Execution statr· 
di~sket.te drivt: cr.1r1tro}let J 1-2(.1 

L,,:,t 
f)t:(· ~/ic•dt: 1;~7G 

rHtH'TAL exte:-1ded scar1 c(1dt: 

ruode 3~2:) 

bn:o:: 
bus t.'.onne.ctors 

2·10 

Ex.f,f;ruled 
('UdE:5 and ftHlCt}011S J ~'~~ l -i fi 
rnode fun ct.ion 1t)--'/7 
scan •:ode mode 17·2 

Extended -functions 

c•nter DEC n1ntk~ 7 · 7 (i 
exit DEC mode l7·7G 

ct•t!es 

E:xwmled beyboard functions lnor. 
:..:;uj}p{1rtr·d~ 

'-~-h.c;;f<lct:er count· t 7 ~ 77 
17~7H 

1 ·i-77 
l.7 77 

request keyboard id 1 .7g 

.Extended se.lf--tc~t 
C.'.VIOS 14 u 
diskette drive controller l.J·l.0 
double-sided. hig:hcintensity disks 

U'.,cd \4·1fJ 

lrnrdw;ire l.!iitializntion I '~-10 
hori2r)nr,at bar 14-J. 0 
luopbat'.k te~t 

on cttn1nturdcnt..ions 14- 1 0 
on tnou~e he:nal ports l 4~ 10 
(lfl ! 4~ .l 0 

1nernnr.Y sized ~ /i-10 
real· Lime dock I 4-J 0 
-..·laf-;~) fa~-,~-1C8S l4~J.O 

l.841 

fih~ qtructure 
.LCOU NTRY l 0·27 

Firrr1Y\'are 
t'f}'Of C(Hif~S 1.4.~8 

(~rror Vt.1h.1cS l_<-1~8 

cxtendi:d s1~lf·t1,c"!b; 14-U) 
!wrizomid uar J 4-H .. 14·10 
1n-itih.liz;1tion pr-,occtlo1·e 14~8 
HOM. BIOS and l 4·8 
z;;e~.f--tPsts t4~8 

F'b:,ed 
f) !\·i /\ cr.•ntrolkr 

disk 

F!uw n.r1nroi for LAT 18·f)$\ 

for 

FONT 1(;.JZ, 

Fnnt fiJt, structure 
VOJ\:T.COl\I 1G·l7 
UHi\lTABLCOM Hl-18 



7--9 
<"'.olor rn:ap ::F1ppt\1t f1H~Ft:inn 1.fi,~31 

functions 1. t~<i 1 

FO!\T C0!\1 
a"ff1;:;-·t·t ou i( LY B (~(ft Iv~! 1 6 l (~ 
;~n~ect on SCllt1-,.E}~E Hi·lt} 
fc~nt file strt.;cttffr• t6~ i 7 

lG 1H 

Fonn;;t tfi::.Ck .l f>-bfi 
('OrG1Eand 12~ 1 ~i 
:unctior ~ 6-4 7 
rE:..;.k~~:tt:1:} dr.ive ec~1t;-ufk,r 

"''-'t:-J l J 2•i 

F'un.cti("Jnnl 

F:..n;,fhon~ 

d<.et.;olink liH.1 

LAT l S-•;4 
char{H:·tt:(".~ +-: Jnt g 

buffer_,~ ~6 
:~es::-;ic,J: 1 ~ .9 J 

fJtrrrr/:L,-~~pecific J d~ 1 8 
-el:rtraf: t>t?-rs iii h buffer 

support :_er d:-uunpie pt Jg-r.arns 
/~.~ J. 8 

(~()! 1.7-2 

c:·rh..i.t~ r-~1c1cr.i~ (! f.-;~ 

curn:.•nt. ~:Ld.E-~ a_GJJ thr~e fcir S r"'11H 

I\1S-[Jf!S OEf\.'! N:..1nJ.hcr Function 
1 F• ~'! 
l~~-'~-J 

fH;xt L:\_'r service nar-ne J f'.·-·'l"O 
st11.tw. for LAT 1S»J5 

( ~r:-tLatSer\.'.·ice 1 7""''! l 

{;c~tLatSt~·t~.1[; J--; .. (~f! 

17·4 

(,RAFTABL HklG 

GitAFT;\BL.COI\I 

H 

tont fi~e structure 16 18 

• .. ~i1atacr.et t..:::~}:iJe 

1 F.) 1. 4.fi 
c:!c~ri(>f: ir:t·rn.--fa1:c- l 7-2 
forlni;lt ?.Dt~x:1nry ~Ttaps 7~10 
::T1>-id~~ 7- J 0 

H11rd di,;k 
ix101, blor:k DK>rL".L Hi-1)4 

, ,,,_;fl l 
~)<.~ra:nt~tet tahies 
r1-:.~~;e:: h.t11{~ i:i[)n. l fi--Ci ~3 
type.'~ l.G~ l ;·J 

i:llt 12rnrrre srat-t1:S -·"'-· _, •..... 
cr:rru~1and rCJ:.{istt;r 12 .. J 0 

.15-14G 



torm»t track command l2-J 7 
example .i2·27 

St'Ctor COnlffliJHtl t2· t:\ 
cnmm;ind 1 ~~ ( :J 

12· I 
restore c1.inmrnnd 12-1 l 
SDH l.'.?-9 
sec.tor s:·ount· J 2 .. 1t 
sector interkuve l 2-1.8 
sector m1rnbcr 
Meck command 1 

l ~~.; 
vvritc scctr:ir cnnln:anli 12·1.5 

}L:n-·d r(~~, ct .f. 4 1 -'·~ 
causes J I- J ;,~ 
shutdu-..vn 

1-Ian.t;:\'.are 
•)Xtel1df'cd 5cl f-1-.2st 14· l I) 

14-·A 
onP~shot G-4 

sturting' with Ctrl!Alt/Dd l 4-12 
sv.<;tern tests at startup .Uk! 

~ trobc f;- ~l 

Harrhval'f' interrupts 
H0287 error 16·1.fil 
avaibble HRQlil) lf.1· lf1l 
dock tick Hl-f1 
COMLserial Hi-0 
COl\'121rrwdern 16-G 

di;;;k J;;.7 
lwrd disk Jt,.J;::,1 
keyboard .l fl-<) 

local awa network ccmtrolle• 
1LANCEi ; ;.149 

muuf!c port .I 5· l ~iO 
nonrnaskable lG-:i 10-76 
rnal-tirne clock 15 l 48 

OAH 16-148 

!I() v,·vit stat~s i.ntrodnced 
LANCE 18-40 

fCONT·Dl'l'.EXl"., 17·88 

k:vns 

l<lie 
D l\'l ,1, ,-,mn-11Her 4 :1 

JEEE 802.:) 13·-:L l~i~·~ 

J:l 40 

lllogical 

ln--servic.(\ 

lndude fi!es 
LK~~f>O 

butfer tontrol "itnJct:ure A_ ... 1 J 
~t··uci.urn declanition A-8 

fncxernental strearn rnode cornr!1e.n.d 
lO<t 

lndusrr1r-stai1dard fu11.ctfons 
vi.rtunl ruode 10·9G 

cancel n'Larrn 1fi~l40 

do"F device I :Hrn 
ciC\'iCL'. is 
d_iski::~ttf~ 

(:rror~~ I b~f,H 
funrtions Lf~~fiH 

pararneter rables J G~r~~i 
t~nnb.lc/disable ? :JG ch~·ir.nctcr 

font .J (1.;30 
f·i<:~ecute cont.roller internal 

no~t-ic.s 1 f)~t~H 
font H:\M aml ci:-lnr map ;c;uppnrt. 

i__ f~ ~::~ i 

forn:at trark 1 O·"-i'i J.G-66 
hnrd disk n .. ':~"!et 1 r.--~~~:3 
inirfolize 

Index l l 



cntirP disk ~1Lbsvsttirn f),..42 
print.er _;_ ~-;. .. .126 

inter1 .Jpt: z··ornp!et.ion handJi:-~r 1 fi-·-r-}S 
}:Jj::_H;l "{ !~~ ~ i)~j 

m""'"·''"" Sti-ite lf;·! i0 
St~itHS ~ fi-) fJn 

rn(rvt: i> !:J:ock ~Jf rnenlory L)-~:!·_3, 

crpeu devir~e J fi-89 

!_ !_;-f;(} 

2~:!6 

tJnc· fJl- tn<~rf~ d it~k sef..tr1r s 1~-~-~44 

(Jnc o~- nv.fff: t_:r::n:.'.k se~~tors: 1.fi~rJ:-5 

pL~:cf 1 ~~~ ~~4 
r~~-aI~tlrr:.c-~ ckv.°.k l fr· l :.~--; 

ref7<.1hhr~-~.te driv~j .: 5-b:~ 
tt'.?.c-clve c.h-'3:1fBCt(ff !. ;)- "/ ,.~ 

ret-Lrn 
purt t;t~~tn~ 15-7 !_~ 

stat11...--: 1~1--G8 

z~ur ct~nt dr~ ... ·e p-~_u an1c.ter0 t :-}-;;.~ 
drive t;yp>:.? 15~;~,.7. 1:;-f,i'7 
prf.:F.er st.at:Es f_}. L ?.G 
rrr r· date 1 ;5- l3H 

st:-ttus (qJe ~xf l,;,ist 1/f} teq'.Jest 
~ f!-.-J..3. 15 G2 

:';(~r\:ict' B}'Stern reqt:est 
;;.;.·t 

t:un,eir pftsiti!°JU 1 ~}- ~ ~·) 

(:ur.s:(1i type J C1-- 1. 2 
ntige If.-I(; 

l :.; Index 

real··tinw ciod< t)-L18 
n:.n. date lf,. J :CJ9 
..::'v:~tt.~rn f'lofk l~:!i~l~H; 

tc-tn'":dr1.Jdnn J ~)~90 

,v·c:d(r f.'n.e t)t n1ote disk ~Actocs 
J Z>-.H} 

1)1(1 fT,;:\L e"::..tensions 
h~:·t (iri\"'e and GitJdia t_ypn Ior 

fo~"rr~Dt 'l :~~-G~-) 

H\/;·1~l:·tbte \Jfl~i~] ~)} 1~~1·151 

,-f"~~:.:J:l'?ttt_: pl:E :·:i.rn.~tt:·r L.'.ti:d~~-s l fr· t43 

hard disk ] 
hard disl.;: pDi'BJlhJter G-tb!<~s 

brt.:;a k~ 1 f~-· l 41 

pr.ir~t ;:.(reFn 1,),.,4 

l'\.'icd 

:-(-:tid fi-1 G 
rc:al~-ti.nii~!- cloc.k 1.~-~-l.48 

redirec::. :u O;\fl l.b--i.~h 



revecwr of inh~rnipt: laH 16-145 
RTC alarm. 16-148 
si-dal piintH port 5·1b0 
timer tick JG-141 
video p~,ranH.~tr::rs J 5~142 

Imlu<>try-st:omdard interruprs with 
DlG!TAL t'~~ten<:;kms 

asynchronmis communication., 
5-ifl 

uissette inpnt.,'ouqmt I 5-x!{ 
clock t1ck l 5-G 
COM Lserial ! fH3 
C0'.\112/modem 156 
disk. OJ<)} 1.6<18 
g·raphit:'.S (~har:H.~t.er table 

Jf,l4f> 
kevboard 1 Ci-Ci 
keybo.::lrd l 6-101 
p!"int.pr outpm: 15-123 

tir'{t(-Uf·da"y .l [1- l ;1f1 

l nitia!i z~ttion for dnta1h~J~ l 8-.1 ~) 

l G- G ~ 
dt.{\'C ch.:1.r-actedsUc5 1 fa-,!!J 
»ntfr•) riisk i f;-1'.; 

;\NS!SYS l\J-f, 
upt.1011.s, e~·~tli;-~nd.r•d self-t-est. L~·--10 

ll\'T I JH support 1.7-8'.? 

l NT l !Hf :o;uppnrt J 7 -82 

1!\J'f 1 td-1 suppurt J 7'··B:~ 

!11terftJ{'t~ 

rnor lit.or 7 ,4 ·! 
test: cornrn.~:tnd, 

t:nntroHer H- 2 

Internal 
di<:kette dri\'e contrnli0r 

c J J-:~:; 
cmnrnantl 11 ·7 
fJ l l -1.7 
DTL i l.-Hi 
EOT 1Hn 
(<PL Ll-16 
H .l l-15 
hPmi!tmiL select l l-8 
hltind 11-15 
N 1 f..,J.(; 
NCN 11-17 
PCN U l.'7 
n 11-u, 
SC 1 J 16 
srb'hut 1 I l 4 
status U l.1-~I 

st;itus 1.Ll.O 
statuo. regiswr 2 11 ·12 
status 
STP l lTI 

t nternat-inu.ai support 
FOt..:T G· lil 
GR!\FTA.BL HHH 

lntenupt 

lh1~:: ~tabJs D-10 
n:odt'm s:tntt1s 9-10 
•m terminai !Oui.rnt 

thn!e·channd counter and 
•,rn·'"""'~ mode {l4 

[ni.ernipt 
'2/\ 1_8-8~3. 18-!ll 
Gi\ 1.S-H4 
6U 18-1 l 

21H 
furn:tion :JOH IH-:l 
fmiction '.JS H 1.G<.:! 

lntPrrupr 



,J 

~~dd.n;~js n1v_p ;? fl 
contro1lf'r H· 4 
cnn.!;nJl~erso 

3-2 i 
IL1i::, mqio i.:i-40 

~·i· l .S 

co1iti·ol.1er co-'Tl­

rnnnd <'-odes 8 :~:J 

F.c_v n>.1r>1r:a:,ion e~:111bk"d 
l 5~11 ~-~ 

('.()!nbin.J:-.ions J.G-10'~ 

f;1~.t.er.ch~d -st·~If~t.es~. l ;~- l Jfi 
pnu.sf~ .:.t)-Ji)f.; 

E_rc--·/I~.c·()\,~ 1~~~;~-: 

Lo;~.' ~d"fc;~::1.(~d by f'{)N·r_( ()\J u·~-} G 

i ,"':; : •-"': ·} ., 

Lndftff tnteriacr;,~ g_ 1 
·hufb:-~r funct.ion 1f)~1. t [) 

rnt-~.::~sH._g"C;':; .I ·z ~ 1 2 
inp1.~t.- Functi1rr1 1f:}-J09 
inptii'. inr,•:'.t.nipt J :)-10 ! 
_;x1t<::::tfact:.· ii ne~~ 8- i i) 

tuu~:tion t H-t :~~ 
ta.yotlt Ll\2:\(i 15- Hi'.3 
1-;F~ J ls ;_ ·7 ~-:b 

:ru:ip file struc.turt~ LG-Ji) 
n·1-·Jp tables 

(T(~d.d:1g I G· ~2 ~ 
~.-.. !S-\Vi:ndov1'S t::xr'l~nsl.{>ns 1 '7-;--:~ 

anon1~tUc5; l. 7~1.1 
scan (.Udr::·'.") .1.~;--104 

user 1 ?~n 
sratt:: tnnc:tio1_1. lf»,-1 t.O 
st.l:itus fn:1c.tion lfr· !.On 
t-<:1h!c pnii:ters h.n1ctlon .1 r--,-120 

l7--g 

l)c1cSct,(_1 !if~k\'01 7-7 
f},~~t:Sct(_~:u:;-1p(JSeSt;:ttt:· ! -~~~fJ 

f)~~(·:s~.:tI.<ockState ,~ 7-6 
i~terSi;:~\Tucclierkiv1ode 1 '7~10 

r;,:--c.urn l 7 ,.() 
1- i" ~G 
17 G 



Kt,vbnanJ-.i.ntcl'face controller 8·· l 
command b:vte bit detinitiuns 8-lO 
cnrn1~13n{1 codes 

Oisabh.;a autorepe{_1t 8-24 
disable scanning and restore: 
tu defoults 8 ·28 
echo g .. '.?,f) 

enable autorepeat 8 24 
enahJt! ~~-:anning 8-.:J.8 
onter [ll{JIT:\L C}~LendeU scan 
cud•~ mode 8<!::1 
exit. DIGITAL extended scan 
code niode 8<.:':3 
inv<ilid r:ommands 8 :n 
keybmird 1nod1:; lork 8-2Li 
keyhoard rn.ode unlwk 8-:~G 
Lf:Ds on/off 8 ~!6 
request keyh•mrd id 82;5 
re~cnd 8~~9 

re~erved Jl-26. 8-.2ll~ 8~:!n 

re£-~et 8-29 
reset keybnard led 8<~4 
n'stme w defonlt;; 8-'.!G 
set autor·epeat delay and rate 

COfilHldnd~ 8~n 

disable keyboard 8 12 
enable keyboard 8-12 
Prrnr handling 8~ 14 
interface u.>st 8-12 

responses 
8-:)J 

hnifer 1w1ernm B<lO 
echo 8-30 
r~}lf'.t4S€ pre-Hx 8--3 1 
:-e;,;cnd 8-'1l 
sdf-t.l'st. failure 5)-:l J 
se!f~teBt SU(CC8S 8<JO 

inter rw::i:: 

to the CPll fH 
to the keyboard 8-1 

port. bit definitions i-\-;{ 
pulse output port !{-J~i 
tTad pon l R- l'.'. 
rt~11d. pt1rt-. ~1 B· 1:3 
rNid tesl inputs 8- HI 
selft.tost 8- !2 
status n·gistcr 8-G 
write port 2 8-13 
write stat.u<; register 8-1:-1 

l<eypad 
edit 17·8 
numHi.c t7-J 

f\eys. 
Nurnluck l 7-:J. 
rt~ht.~rvt>d under JvJS.~\Vind(nil",rB J 7-:} 

L 

LANCE 
broadcast f1ddress 1.'.1.-:z::~ 

buffer d•:scriptiws. see LANC.F 
mes.;;ag:e- descriptorn J:.3··27 

huffl~r rnHnr~gen1ent 1:.i~j 7 
ront.roJ nnd 7:ttatus regl~ters 13<3 
(i:.)ntru! 
CH.C 1;1 .. 22 
csrrn i:H>. rn-rL .U·7. LJ-8 1:.Lrn 
CSHO-CSHJ U-S 
CSJU Li-4. i:.Hi UH!. Ui-7. 13-U 
CSR'.' LH. 1:1-S. nE;, 18-7. LH-± 
CSH;J Lt ·I, l:IG 1:3·7. 1:3-16 
CSRs LHl 
dat.<1 buffers 1.a<L c1 .. J 
datn r:ha_ini.ng lJ--27 
data st.rucrnrns J::l-a 
descriptor enky ia-27 

18-4 
Ethnnd dati;I stream. J'.3 :n 
initializBtion block 1'.i<l. B·lH 



base i:H.1d:~ess 18-}H 
rnnd.e 1 :~ .. 1 ~ 

addre';'j filter fitid l:3-'.'2 
;;;dtlncs'' mo sk Ll :I 

n1f:ss~~_ge 1.-i."::~7 

rnodo of onuratiun 1 :~-4 
~-1ddres:-2 field l a-1 9 
addTf,;s ;JH1SK l:l·'f 

J.:3-'.!7 
progtf'n1~ning J:l-::l 

Sf.:QUf;jjCt~ l :)~4 
recuive and ix~.HJ.srnit" 

rings 13,;(. -i;_~-4~ 8~2g 

Joca·tion of 1 _:j-."'t 

nu1T~')t:r of e·ntru~~~ :i :3-4 

rr:-'ct:frve !TiC~E::a~f!~ Gesctiptnr ; . 
rrqcd. 1 ~:l-;jO, 13<.:7 

dEd<-~- p- ;?'~. l ,~j 'L j ~~~f} 

t :)~32 

H!\HY:! .1 '.kl!'· 
staLci<' 1:1 :.; 

~rIV1J): ~ :).--a5 
'T~vUJ~~ _ ;3 <3 7 

t- :-1nsr~·t_;t 

d'f;~::.ri~EGr 
r:~.:,..~::~sa~~Y: ·: :J-!~7 

Li\~~~C:E: ~ St.'':C. lA)~-~2~ _~-\r::-<.i !'..;et'\vork 
f'.Gn((fiUer J ~i~~~ 

,d) g\vhch u~; :3 ;7~ 

iG ~;.vir:c.t1 18- ;:~G 

/H. :-;-y.,'it/_-h 13-GG 
caH-hack rol1ti1H~ 18~58 l 8-.HO 

a f:i(:-:ssic;n 1 S~f~8 
co~n_:r:r;_r!nd lice 18-:)5G 

custo1n appJJcat-i.{:.<n. interfact; l -; .. (JG 
d:tta e;{f·ha1ige 18 .. fi8 
fiovi.' cnnt.ro! 1 H·-fi8 
functjotH1 18--':14 

close sei.;:Binn lH H7 
µ:et n.ext ser'·yice· n~n1c 18,70 
get Stf~t"US I8-G5 
open ~-f~:;sio.n l.8-t30 
read data ; 8-"f38 
send bn:~ik signaJ 18 .. 72 
send dat~j t B·fl9 
~~r-rvic0 tt1hle n::~H-Jt 18~7.1 

nver"i., i(:~~v..- 1 g .. ,~"4 
pr OATH ft! C~'{arnp]fl J 8··7 a 
~r~rvice d~rer:tnr_y 1 f.~--:-.G 
~c~sinn f.:outxo1 b-lock J8 ... fi-!j 
se~~lc•n ~L-u-t 1s-c)·7 
:.;;t-ssion stat1ts 'lvord I 8-6~! 

(f(.:t,[,;;~.S(-':::rv~~:e -~ ~1 -7'! 

(;::~i.LDt:~r:;;t .. us ~- '7-6!1 

t_.ipi:~ci._,:< ~-; G7 
ncadf ... ~J'" ~ 7 ·t.:~8 

LC'() u l\rf.Fi "'{ l (~<rI 
fBi::~ .·.~t.~.'ltctr::rt~ 1f.i--<.:;7 

J .• E [;.~ .1 7 
rJutoui,:::.tic cu:1tn'il l ~~i 08 
r-uiur indh~ati_fn1s _;_ 4--8 

j)~)\Yf'Tt!p t.~:..~-!~ 14~8 

{/() bozlrd t 4-~8 
HH::;:riG(y 1.Joard t-.A--B 



prnc,Jssor hoard J 4-"l 
»up ported .l 7 -4 

LEDs on/off 
keybo~1rd·intertace cerntroUer co1n~ 

n){-1nd codes 8~26 

Line 

J __ ,.f{2fi0 
cornrncind (J)fies 8-·22 
·~-untr-ol func.Ucn1~' d~-·8 

error ltDndJing 8<3 -: 

res ptHl~t;& g-:3 0 
nc.kno1<vJedge 8-:~ l 
buffer overrtJn 8<"Hl 
etho 8-;:~o 
YcJe~1se S-:11 
r<:scnd s~ ;j;, 
seH-t.c.s';· f~JUure 8<31 
~11.:l: .. t1:;f .. t. SUtCBSS S~:~O 

scan code>l 8-E• 
P.nd 
vahws 8-17 
tninslated out not used S-~n 

;;ystem povvenrp 8- ~~ 

translate 1nnde 8---2 
lJ.S. and 

Loadab.Ie d~:\.··ice driv~n-8-
i\.NSl.S-~{5 1 G--fJ 

R: •) l 
-.. - •• ! 

]V[ain status 

~vI aint.erianct~ <~pr:r<itions prnn:wot 
(on sole st:.:.rvcr st~lf 13 .. 4 2 
jonp sf::rvif.:e& 18~42 
net\vnrk tHJnt request l 8r48 
ren1ot.e rea.d coun!-.t;r~ JJ,r4~1 

serhLI c-onnn. dr~\)~ce!:.t r.o 
Li\T servi.•.:es J ·rg2 

charact•::r posit.ion 7-"I 
2-4 

durmg E'xtemled seif·te:,;t 14· HI 
.,vithout, initializing 1'·1-1'.~~ 

use l n. real rnode :'i 4-~R 

three··channel ecmnter and 
G-:~ 

17 i.2 

? lO·U 

l\ lode-dependent vah..~e'3 
~e:: r.nrso.r tvne tunrt:ion 

\·Todern 
nmnfccwr sig:uals ;1-21 

lndex 1.7 



9-J 7 

'!\1Ir)nitor 
lntcrface 

1\IOl' 18-42 
start ami send ;;y.stcrn lD J8 .. 4r, 
~top .18-4:) 

!v1ouse 10-1, 17~H1. 
asynchronous ~f:riaJ iuterf;;1ce t O<~ 
baurl r~;tx-;s i 0~2. 10-.1.l 
}.Jutton 1 {) <1 
corrnn.~_nrh; it;fr'llc! 1 O<! 
C~)lTIP.1\.lr1·ic<ttl~Ofl 1.0-::; 
dat.-3 l1V1:.t-lS } 0- 2 
encode~·s 1 ti~ l 
extended se·if-tt:st 

seri;_~l po.rt.s 14·· lo 
incren1ent.ai st:n~arn rnode cr•rn,-~ 

rnn nd .l ( 1-:i 
h1\·oke seff-~etd .. cnu1n;.urid i~<!-

progranHni{1g exa.:--nµl(~ !. 0- 1. 4 
prornpt 1n.ude con1.n1and L (J--~:t 
r£P•lrt°' l (}4 l 0- 7 
rHqu.e&t nJc~t1se 

ll}-a 

self-test L 0-,i 
&erial H)terfr:ce 

;·nndt 
mode 
st:=1.t;1s 

tTijnsn1it 
n;t·~i,-,,:·e buffer l.O~S 

SC:f\f22G1 er:h.anc~~d 

'"'····-"- ''"~ curnnti.111!.'-'atiK).t1s 
interfacf' l (V:. l 0-S 

t,r-::insn1it. nnd re-
ceiv(; ~Juffer 1.0-8 

;,'c·ntkH· .rt::served f1;Jl{:tk~n cnrnrnnnd 

J"vhn~sc repcirt~ 

I byte 
oos!tic•n ~hyte 
p1··_isit-ion 
st:::·l-f-t.esr ~b.v·tr· 

:<df-icst 

l. 
,, 
"' :J 
t 

-· 
" " 

\ 

! 
I 
! 

I 

' 

G~""l 

c ()-:} 

; 0- a 
1 0 f) 

n G t0-7 
I 0-7 

I\·lS~lJ()S '!)att:~ <tt~J r1n1e S:·xucbJre 
hVi_\\H 

\its Ner<-:ork 
cornpatibl(' R(';;~inn s~r\~~r._:t;.•:; t g.,f)~J 
~?t:B:<~inn ~t~v'.:.)! interface L:J~ t 

lVIS-Vl/indows 

t-~n:-~·.v 

;.\ ns·;_-rn(Iern i !'} -b5 
()f-..:'(n·r( .. i\n~f ]_, 7--GH 

rtisHbic 1 t~~2 
for~r~-_!_t ! ;:~.~ 4 

1 e~no 
boot r,.:_~quc~t J8<-H;, lR-4:3 
hurdiN~1;-··c lnuo.rfa.ce 1 :3 .. !_ 

intt::rcun:¥;cr~t, C:SR Ll 17 

c:sn. L5~t1 

f~xtc;"ual ictet(l)Inv.~ct l ::t-40 



!/O ports LH1 
description J 3 ti 

sy~Hr:~~n bu~ interconnect 13-4(1 

Net1Nork sofhrnre 10· 1 
components !. 8· '.:'. 
ch1talink 18-n 
nve1~v.te"v J 8 2 

~l CSH l;i40 

Nonmask:.1ble 

Normal keyboard lunctinns 
fotch next character input trorn 

kevbo.ard 7.75 
r(:turn current shift stat.D!j J 7~ 7G 
wst for cbarncl:et ~·vai.bb!e 17-7 ".i 

Nnt supporrPd fuiirtJons 
support lf'>-\,ll 

Nurneri.r: 

Numlo•'k 
numeric keypad 17--'.\ 

0 

Open 
datalink portal l X.- l 7 
device functi·on .l {1· 8H 
LAT sE'ssion 18-GG 

(J.pe11('~nn1111 17~i33 

states 
diskette drive mntroHer l.1 18 

p 

Paralld 
bit streanL rrrnverted by LANCE 

n-:3 

port retry funet.km 15· 1 :i l 

Parameters 
cfok l G I. ·t 

Periphernl interrupt 1:ontrol!er 
:3·24 

Pointer 
diskdte p;irnmeter t.ables u;,.J 4;! 
grnphirs diameter tabh> pointer 

1. [i-! 45 
hard disk parameter whles i 5 l4G 
viden parameters 1t~,..142 

Poll command iJ-17 

Port.al 
dose 18-<Z l 
defiried J 8~t~, 
n'ad list 18 ::?9 
read status lB-30 

Pnwerup test 141, 14 ·8 
Ll:'.lJs 14-8 
H/\\l checks 14-8 
self test error codes l4·8, 14· lO 
sequence ! 4-1 

Print sn:eui 1. G-4 

Printer 
connt'.ctor s·ig-nHls ~1-20 

extended selt-t.f'st loopback test 
14-10 

tlDl support 17-8::! 
our.put interrupt ! 5-12~1 
to Host mode C- l 2 
:ype function lf.-J.29 

Priorities 
DMA cont.roller <1-5 
rotation :1-1:) 

Pruressor board 
testing 14-14 

Processor nmdes 
re:;t mode 1.J-8 

Index HJ 



(~2UtHr;J..; i.8-46 

niskettf; l.idvc {·:cTJ~.n::1h~2 

f)I\.li\_ u-.:trt.;J:~:~er 4 ~· J ;-) 
-,,_;n:~;t;Jnt ~.:ahu.:;i:, ..:~ ! f:. 

di{f:'.;-1 ~trui:Lurr_::s 4-17 
f)f.i~/'";,. {_'.l~;).'1.!J<·;l ,:~-,22 

LAT f.-7"\ 

Itl(E i5~0~ _l 0~ _: ~J 

.':fBl~t:.1nl(: cl·--:h'k 
c~r2(>:_··hannt:J Ctr1 .. ;_:·:tr.:~:If-; -·ne_r fi-J n 
C1\IfI i82bUi\~ !-)-2~ 

Pui::~ :;i~tpi; .. i:vr_c!. ='.:{H1_:;;-1~1;_~~J 

L;:-:~;; ~:~~~ntro::e· ~; • -~ 

·~~/SV~'.; :'' 

p:;~ver-.. p t(:~.;t, .:~}v:_;ck'i ·i-f. 

d.at.:t :··c.rrun.:•.n<l 11~21 

d~;~ta fer Li\~r l .. h~(i8 
~~~;~ta~h1k counte~·-s .1 H~:1 :~ 

:;:;ddre~;~ 18- Jf; 
dule'".-~>rt data cnrr;rr~und 11. ~·22 
·c t·nrnrT_1~nn 11-!:~a 

~~i:~~·cs;/;n .1.B-1:2::~ 

nn.t:. ~.'r ll;ine c.t~.si{ ~;e0:::.~Jr.~ ~\_;_n(.~t-~.--)~1 

fu.:ncti.:_}c ·i ~~~~4 
;;o:y t c~:~n1;T1~~.:\ft ~" 1.:-: 
:<'-~-' t ... -: -~.;L_ .. ~.rn:::~:ld .g<t :.~ 

~1;:~d-~1s for :~.:iBt_.2:·~:~1.~.:; Lh-:3~) 

i c;-~ >thr:ir~ ('.)JJCh bJnct-.i_o:·~ ~ fi'.~ -~- 3 7 

·<yc:l.~··r ,·hck : J!;,:i•.:1 .i.f··, :;G 
te5: inpz.~ts '~.·oc:J:T~::F}_d 8~ 1 J 
~;·ar:o.:~ ·.~(}lTJr~and . . i ~ ~2~1 

'.·t{~;·.1d~b;~t~l-:"' ~-:~~:·-'1 ~r .. {1nr: 

~: h: e·~-c t ~~1~1 ~tei {~<.:.~:n.~cr :."-.1J(l 

alarrn ;,. ';. 
, .. ~t.~::r:-~nr.~c ?~~}rn-1 



dvt,u 
data 

nrnges ;-,-l .l 
;'i-l 0 

int~rrupts f1- l.·t 
<.~xs 1n ph~ ~)- l ~-. 

c;-4 

Recalibrate <~ommand 
disk.ette d.rhte controner 

set~ 11-20 

llt-:r.t:;:i"\.,,f:; 

;cuiy tor scs<;ion .l H l ~ 

b~'fhld('ust, for se~sJon 18-J 17 
buffer/tra nsl'nittcr 

9-'.\ 
character fun('tinn J 6~7 4 

fnr sr~r;,:.~inn 1 X~ I 1 G 
for dataiink 18 J (J 

-frn· SPS~icin 1 A-11 ] 
nw;;«age rJ,,~,:riptor, sc;; H.MD 

1a-2!} 

function lfi~'l 27 
[ ()-1-18 

:;.:~ts 

fnrmat rxack cornmand i. !-::;'4 
read data c<HnJnand 1 l-~~ I 
read <h-:d.cted dHUl r~ornxnand t~22 

read id comin~md i 1-2;1 
re;id track •'Omnwnd l J-2:l 
recalibn:n.~--~ ct:Hnln<Jnd _t I~~:b 

sca1 i cnnm1 nnd J J -2 4 

s.;.::nn 01 equ_al J .1-25 
st:an lr.n\' Ot I, 1--2b 

:~eek. \.~C1(n111t:H1d 1<27 
sense dr.ive status cornrnand l 1--~:7 
st:~nsc intt;tT~Jpt statu& con1n.J.a.nd 

t 1-2G 
con1rnnnd 11 <:G 

'AT.itc data command J 1-~" ! 
writ'-' de!P!cd dnto commaud l J-22 

UAftT !J-'2 
disket.ic drive 1;untroller J 1.-2 

c~ l: i.r1 

cnn tro'. l l-:'i 
u 1 l 17 
cbu l l. -5 
dntr~ transfer r~,ite 11-ti 
UTL I_ 1-.1G 
COT l 1-lG 
Cl PL i J~-16 
llil1f} 
lH~ad,.·u.nit sele1·~t 1..-S 
hlt.:nd l l- l '~ 
int.ern.:jl l 1"7 
rna.in ::;;tH~tus 

\J t l-i. G 
:\Ct'< JI 17 
PCN 11-17 
H i .~ - l'J 
S(~ 1-lb 
~;rt/hut j 1_ · 1 ~1 

0 I 1-H 
St~.ltuS '"'"'"' .~~ 1 11- J (l 

'J L1 .: 2 
stru--u~ "'"""'"'"<'> ;-?.- .11~J8 
~TPll-17 

DM/•, contrniler 4-': 
b;1s~::: anr!. (:urrent kJddres~ 4~r;r 

bati(:_ i:n1d r_-qrrent ivord 4,.g 
cru1-anand 4~fi 

mnche 4-12 
remiest 4- ! :1 
~t.atus ~l~ l 4 
lcrnpurar~;l 4~14 

r·n:1hle ~~~4 

Index 21 



inte1·rupt idcntifk~ati{~rt 9~G 

CO!Ul1H3ll(1 s-r; 
dxta ~-r, 
starns B-b 

line rontrot fL i 

o.•mm.snd 8·~! 

cuntrolli·~r 

1ine stat1Js 9-11 
tn(JdeKT~ cnntroJ D~ ~-~ 

n1c~dent status LL13 
receive bl1 ffe.r/tr!ln~;1n~t-t/"'f' ilnld.ing 

n-;; 
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G-3 
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Rcn?apping· 
ke.vhoard lH".l.H 

H£'.lr\(~ 1_;e read 4.:onntcrs 18--J 

Ht::pr,?ahng i-;cy 

fot:';JS ! 7-

Ilequest 
iii>.>. D~vl.A ·.::;-cw 

rni:-~s1n.it. buffer fr,,r dat:-1lin.k tH-2[1 
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func1-ion 15-1 J.8 

(/.1t1tr0Hcr c~\;f~ ~ 

n1a ;d eodt~~~ f\-28 

contri)ilf::r cf:irr 
n1nn~J cqa_e& 8-2~-~ 
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1.:ontroller corn .. 
n;dnd r:odes 8-~?S, ~5<!G1 B<Z9 

fte<:tei. 
for scsmon \ 8··BB 

controUer con1~· 
:1~t.u1d codes 8~2~1 

C{H]J.t'nUer 

C(1nnnand_ code~,, 8-:-~4 

n1udc t\u1cti(Jrt 1.fi..,_t 
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1~·10.nd t:ndeb 8-, :Z 8 
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Return 
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J ~j- :1-.l:_; 
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c:;r'ive typ<-} functhn1 1.f) fl7~ 1r~-H7 

rn_c-1-:1ory s;.Zl' abnve oT;.(~ 

fun(~tion tr~,~)~~ 

1T1Prnory ~izc• irn,ern1pt l rJ~a7 
sl..;:itus hmctim1 l5·l '.!i3 

HTC da;y hi.nction lD-138 
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Ih~v,:1·tor of intern1p1' \;JH interrupt: 
t ;) < l ·-lfl 

HOM BIOS 
;:;vaitabie llHQJ 'i! 
bv.sir: :interrupt lfi~l :-;~1 

boots t.rt~ p l 6~ 1 :) ;~i 
clock tlcJ;;: l f).,;\ 
Cfl\11 .'!».crial intenvp1 ''d3 
C0!\1~hnodern interrupt 1 :} H 

,s()ft reset 14~ I 2 
firmwr>re diagnostics 2nd 14 8 
initia tizBt io-n pror.f!dnrf:: i 2 

operating systrrn ! 4 ·12 
inea! dn.:a neb,\'1Jrk contrnEer 

1L:\NCEI interrupt l ~>-l 4P 
molls(· port l.nt('rn1p1 J f,. i i"•O 
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re'vectnr of interrupt 1 :31Al interrupt 
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ti:)n lfi.-72 
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n~turn drh·e type r 5~:~7, i5-G7 
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di~kdti-o firnctionq ! :1. 59 
diskette pnrarr1erH 1'1bfe:; H•-59 
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receive charar:ter l ~-'i~74 
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wait 1 mi rntnrn h.i user\ i;"}-~12 

R.Ol\1 F\[OS 
characr:t:-•r f~onnt l :J.-1l4 
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pnrt retry l 
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R{)f\II BI{)S int.PtTupt 1 /\TI I L~-J ~~5 
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'"""'""-'···~" hip~_!t l(;-JI)~) 
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~ 6~ 1Jt ! 

H()t\<1 HJ()S \ri.d.t::.-,,~ 

r":"1oat-:s ~-ti·~ l 0 

HC!!\'l _P;J()S 1,:-id.etJ :inter~ 

P..ipt j_:-.,~s 

f(•r~~ H.i\!\'1 Jnd color fft~:i_p _{iupp•.:nt 
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ref~('. 

r~;aid 

read p\ "'"! i f,. :) I 
~;;c~-ur ~H'.i:Jyt~ ... p-age d.iJ\·Vn j G~ J 7 
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DM!\ nmtrolier 4-5 

HTC alar.m intnrrupt \~,-l 48 
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Scrn1 (Ode~ 15~102 
LK250 8 Hi. 8 I 7 
t.rctn~iated 'but not us~tl 8·,2'1 

Scan eqna~ co.tnn1Hnd 
diskette <ld\-'t: controller 
register sct:.'1 1.1·24 

Scan nr equal r)rJmmand 
dishd.tc d1.frc omtruller 

sds I l-2b 

Scan J.ow or equal l'rnnrnand 
disk\'t.b> drive nrntrnller 

StrIJil Bt:":tive page do·wu tunetion 1 f>­
l7 

Sector 
COUJ1-t l ~~"--; 

i ntedea;:E: 12- '! 8 
nurnher t :2--,; 

Set~!-~ con-1rn::1nd -1_'.!*t~:1 

diskette drive controller 

Seek to 

•.··ompusc 
niJnr1nc.k 

Seti'i 1 J ·27 

Se1f-t.est fa~.htr0 
Ll\200 

Sett~test sur;ct-:ss 

7-G 

1~on.trolfr:r b-12 

Ll\:'.fiO kevb•Jard re•;fHlnSes s-:rn 
Send 

break signal for LAT l 8-7:L 
br(l11dr·ast for sessi.on 18- U G 
data frH' L.'\'f l 8-fif1 

for session .18-114 
double for session l.8-l IO 
fur session J.8-10;) 

Send b re:i k fo nction l ~1-t\4 

Send to function l ~'~ l 1 ~~ 

SendLritBre£Jk l 7-70 

Sen-,.(; 

Serial 
data !l-l 
prmtcr port 
hlt stn-~;u11, conve·rled b~r LA.NC:E 

l :).;j 
int.erfoc(~ 

S+"rver nlessage block g, l27 

Sc:rv \.(t'-
18,-fl(J 

t:Jb1u reset for l..-lYr 18· 71. 
S)·Stt:tn n:nnest l·;.e:y function 1 f>~H J 

st<•rt for U\T .,fH,7 
status word 11' .. ()'.-l 
fo1 LAT Ui ;)7 

rrotifict1tir)r'< routin{~. 

J.svnchrqnuu.:; requ+,sts J S~f;f~ 
fl.11:.ctlons 1.8-91 

,Kld a nod(.': J .s:-.-120 
,,c]d n:rnie 1.8·!01 
•.:oi' i 8-l 0!) 
('£-lticel 1.8-97 
cht~ck for pre.senee J 8-HH 
delete uH node entries 18~ 12t¥ 
(k•k'.t,B cnt.ry node n.arne 
i8 l. 2:~ 

dtlete t.:·ntr_v .~dvPn node ntunber. 
HH2i .... 

dtdetr-: nan1f) 1H~lt)'.C 
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I}f()JT/\ 
h~::n~::;up J-8-Ju.g 
listc~--1 iH-J07 
runT\ 0 s t.n ~,,;) ~ _;,_ .'j ~ .'.._ ;J ~i 
rt~Hci ::1odt~ '~nu:y 
l8··]2b 

fL~Eli.C· ~ 8~ J 2 --1 

index 

:-ead node cntrv g:n.1 f::.11 node 
nu::YiLie~-- .! 8- t 23 
l t~~.>:~'rVC : -\;< l )-_ 

·:.:end lE~J 05} 
scn\t l1t1_~i±dt.:'.;_ist ~- B-11 G 

18-f52 

o\·e~:vic .,~, j. ::-:t- S~J 

rnt:J:":1 ~-~nd«":::B .ts-n:~ 

St:~;sion f>>n.trc~l bk:{:k. t.SC~HJ l H-8f~ 
field~ Jt:;.F;G 

·::::.t~~_nr:.l'}' code fut~cti;."?P l G H 
('Ur~.:-Jr~ ;xnit.io:~ h.~nrt·lon J 5~ 1 ~:; 
c:~r.r-<ur type- fu~1_c~ .. io(: 

V~iilH?-~1 l ~J- >~ 

•,:oiurf;J; f~-~~4 

n-iod.f~ fun:·;:.ion tG~ 1 U 
[UOden1 ccint.rnJ :'unc~·i.:).n ~ [1'-8f~ 

page fuu~:ti.nn l r~ .. ! n 
p;1nn~1eh-..~rs c:-r-Htirn;·Htd J :;~~£:2 
re.'.d-lirnc clock fuaction i ~)--J :~ B 
frrc t:k1t;t:i funLth,;n l ;), l ~)9 

sy~>tPtn I_'lock functJuu 1 G~ l 8U 
\··ide(; tnr.ld\~- h.ul;;·t.Ion J :~~~ .tU 

S!A - :+::to. Smia!. !nterfoce .'Vfaptc1 
: :,~ 2 

cccrun1n~icatl.r;ris < {)nJh:ctor 9~1 !J 
r~1()dr:rn conn_ecto;' ~!~2 l 
pr1;-!t,er Ci_.1t!n~~Ct(1r H~·2C 

1:,-rzn.1-nu nti-:n ti i._:i~.15 
10-'-l 

LfiH1SfC>r l1'Uf)(t0 

LJ l\.L,\ ti:;nt~- pJf;:~ .. 4<$ 

get '.,~t_;rn::irc c-L~itc r~nd tirut: 13· -~ 2~~ 
ov•:~r·.'it:·~v 8- .1. 27 

t")oft-1-":.Tr(· in:(~rrupts 
asy~';t'-J 1 rnnou'.S i.''.O~l-, in nJ1;c.t;J·~on:t:• 

I ~J-70 
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k€.vbo;n~d l1reak i h· :1 41 
ke_v~".!'CK1:r-ti input l~i~LOl 

ret.i_~_rn ;1113111.ur:.: size· 1s~:j7 

Hc:.\·'tJ:t.fir of i:1te_rrupt 13h .L-:~-1.4[) 

1rrc; nI(l'_~n1 Jc~~t4~ 

;~~1.;~fi 

thnAr tl_c'k 1f~-14 1 
v~deo J.;:}-B 

S0Jt¥var0 
thr(;~::-<-~1DnJ:1~l (Od.;·)ti:-;_1· and 

SOHT.CXF. 

Sou:1fe './i.t>t·vt;:! ntudf~l 
~1.~n-;t_;vch.annci t..'.f:-urj_t,(:r :;:Jnd 

St.~tndard r.on1tcu.ni,_'?1ti1:-1\ of ~_.h(' 

\-':11J(rn~·1te v/o-rl.-~sttttinn ; ~~.~~' 

~~;ta tu~ 

bufh~.r f'ni- se'.~s~on 18~ 1.00 

Stoh1~ re~{Jnns1J 
t.l1 r et"·~r :-~(:.t ~-~1~f:':'i. ro:.zn.t-1.::c ~.'lti.i:l s pe;,:i.f..::e~· 

n-- l ~J 

SYSH.E~-~ 17 
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o·:nvci dp A--4 
H :\ fv1 pt."?\'-i{~rur; t~·'.;d ~·,¥»eek~~- l 4-8 
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<'._'.0!_:1nr~-:'t and -speak.er H~20 

-::0unter~lntrh (e>n:1r:.:Li.nd G- ii) 

rr1cdf.~ G-4 
· .. ~ode 2 ~3--S 

rn.od~; d"'__!fi1d-.:,inn~-; f;, ;~; 

n1c1 d;:~~ n:· GP\~:~~tcinn f:.-'li 
f';'.:~~T1Dle G~ ~ G 

ro:~~;ld~b~-j(J .... ~-·-u~nn:1and H- l ;j 
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f:_:n· dn~,.~~Lint .. l.S-l ~L l B<':~ 

User crdl,b.;1c,~: t\.P.J..dnc;; f(Jf d~n.a.!.l.n.k 

i8~8 

.'..iddr>~SS d•)f"f_::th~ 
"L:i~4 

] ~j~·i 0 

LU buard LH 
l/(l hu.~ L"l·Cr 
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