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Preface

INTRODUCTION

This guide is a eonplere Echnica d.I:E..]:I."‘tII:H of the DFV1 dsvics, 2rd is imenges fos hardwars engine: s,
field yervice argifeers, and programomers. It provides @ fl.h.. Gescrption oF [he DEY 1L evice’ deraing &l
D&V 1L fasnares and facilmes. :

ASSOCIATED DOCUMENTS

The 03 eAd Cupmemaiea ot Cae.on Innailoiian Gaide (ZX-DRVIM-IN} 1l ¥ I':n.r = instal the

L5113 poard 9 2 Blicro¥YAY enoasne. '

B Commukiesiions Somen Lrer Giide (BR=-D3% T M-100] 12ils ¥2U QG b somaest r DEV] -
M 15 & madam, . :

SR =5F Communicanors Oppon nnaileion fuide (BR-25V1-181 @15 you how 1z insal the

D5V11-£ hoard in 8 B2 serice znciosne. -

D5V =8 Communicaions Qpnsk User Guede (ZX-LI5W15-100] 18115 ¥ou haw o cokred she DEVII-S

1% @ fugdetr.

STRUCTURE OF THIS GUIDE
The gride is dividec mte soven chepLeTs and smeén apprsndizes.

Craprar .'—Irl:rl:-:i‘t...,ns- and describes the DAV L1,

Crgpizr 2—Ipeonizes the reriesTs and-commirns assonsi=g v—l."l ¥ DSV
-Chazpiey F—Iw50Tites DIDETRMUTLAL DTOCedurs.

Craprer +—gives & physizal desoription of Lhe DS

Crzpier 5—=ives & fancdonal desmipmion of the DEVIL

Chapier &—Gives & techrical description of the DAY11.

Crzpiey F—OGives mainmnance and diagnosts inlirmagaon.

Appendic A—DescTibee protocg] detadls.

Appendic B—Givee lin: sprcificudions for the DSEWI0

Appendin T—Deetaiis the 3T desmipaon: used on U DSYIL
Apnendly —Deccribes the O-bos interface chiz. | |

Appendiv E—Dwectibes the coonestors and sables wsed on the DEVI1L
Appengiy F=-Deiembet Flogling Addrogges,

Appendin T—1lz 3 glossary of t2rms ased in tee manwel,

x



Chapter 1
D'\I"’EFWIEW C‘!F THE DSV11

1.1 Ganeral Description of the DSV11

The [E¥1lica f'rﬂd:n::-ncus commUnicEtens com=aller for J22-bus syems. If cer mand: reo g er dun
lings simullanecasiy Nming a) diffzren: speads and with diffzrent praloceis,

Th: D5V1] iz pr=ilzble in two foomes:

v DEVIL-E s suitable for inscrticn in BA2OR azsies eczlosurss. Dmew Sead sizmd modolz somizing &l 1ic
Bcbve Ciroity &and ime dnversiToooivids.

e DEWIT-M o spiiably for insecdon it BAZ23, BAIZED and H2G2Z enclosere: 1 fos form e DEV L
gongislz of & modals aod o dismibodon penel wiocn ars ime ooz oy vhbor caoe: .

The 511 controiles providss the followinp fearores:
v Full gompatibility »th dizee wtzface sendasds:

RE-23Z-0 R5.232-D, R5-L2T, RE—23
WO VDL VIR WK WIE VE6

« The DEVTT b fu7 modsm conool insicdinc the SCCOREArY 188l J2alts, Lo Lq.-;,., Furngly Loap, ind
el Indicate [CCTTT 147, 141, znt <2 reapoogive.y) .

= The DEVIL soppoms the Iglgwing synchronous _:vm:u:;:'j.

DTkt

HIZIC (mrgle snd deua'sle bl pddmssag
B e

IEM BISYNT

¢5DLT i= 2 sanset of HOLE sagle pwied, The DEVil performs 16—5i CRC panerEuen e sliching
for mach of Hicse prowooals.

A mucropracessor cootrcls iz imems opertion of the D3V, RO bassS dla,._.'rm:-i:“-s TUnLing ol the
BTepToeisscr oxtensively st e wodple euch time if x powermd af ar mssn AD MRS dagmoss
program for MicoVAK systoms 15 mien availahle .

The PEVI1 inlecfuses directly to bath the Q- and Q232 -buses, Two swiches zelec bos Emmnt condmaire for
use wikh (L) and QWTTF bacopiancs, Sedwles or the modus sel= the Q27 bus bese sddmess. Al ather
D&V funclicor and confipnrations are progratimable,

Das 3g erangierred bétwrer the memaory of the LSt gysiern amd the DEYVI1Y% |1I1r_'rr'|i'| da1s bufers by DA
wanafes, Command bloecks sre used to sond instraedons e, and receive ragporeges oo, the D51, ':I:IEI'TI-:.I'IU
Blocks and fedporses reade iv DEVE] memery and are.read gnd writian by e hogl via thnes of the reEstem
The DEW 1T ki four r-gmh:n in the LTE —bue Y0 space whisk ame ‘wsed 10 insliale g mMoniter comrand
Blotk prmsm;

CWERVIEW OF THE DEv11 . 1-1



1.1.17 Cenfigurations : -
Fipare 11 shews a pasalble DEV1] ¢oniiguraton,

1-2 DSV Cemmamicatens Option Techsical Deserpian



Figure 1-1 5_ Exampie ol D5V1T Gonfiguration =~ .

R=158x"

CVERVIEW OF TH= CEVI1  1=3
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Chap’_[er_ 2
REGISTERS AND COMMANDS

2.1 FROGRAMMING OVERVIEYY

Tz pexs mwo mapt_.p deseribe tha control ans sremas r:gls.:,:rk. and the zommang stestures ased o ol
end moniter the DEY1EL and self—md disznoshs. Exampies am wlso giver. The [olowicg DSws TE razn
tunctions porformed by vaooos RErts of the iogic and car be osed o gerde the reader i Gading 0@ infemialon
nﬂ:ﬁ.d '

«  Device regtsters (Szoden 2,27 am psad reeel tne DEW 1Y aod 4o condrai and snomitor the 2o and as
MECiR0icEL. ’

. The command list stractore « Sr._.l:u:r" .20 e Lhe 'ru._-_-t::h._rns"' tyowlhiiah the BosL aonTos ans mokiners:
the communicerons fochon: of the L5V .

« A commaod list is foroed of vammand List elements {Sechr 2.5 whicoh are boilr i BSYILD memas
via ThR:.

v Epck commarnd Hs! elemend fontuns 8 eommand funcion (Seconar 205) whick wls the 2EVI] =rsod.
what 1o do '

o Chaptes S—E‘rugra'mmtr_lg Tty res —dasinipas hie [l hog can use the commans Biss mechetisT 1'
‘pogam the DEVI] L O useful work, 3ome prigrirnimg exaninicd ot alat rnopasd i Sezion TS

2.2 DEVICE REGISTERS
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221 Register Access
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Table 2-1: DSV1T Reglstars
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2.2.2 Register Blt Definitions
2.2.2.1 Filag Register (FLAG)
Flgure 2-1: DEV11 Flag Aegister

REi&00
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2.223 Command Memary Data Reglsier Low (CMDAL)
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£ 5 CMDRHE Afer e rocasbeaon of e e = (ediceed by S Seurine &f e KESF nit FLAT ks
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ce word Joliomemg thes oamed 5o by e Chiss Too allows MR and 28R e
etk & a Jonpmeocd. .
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2.3 COMMAND MEMORY

Command memore s the 2028 brles of D5V ] memore that the Lost cac acoess viz i command merisrs
gz megised and eddeess rerser  Command memors 15 dovidsd intc d equel onos, cack 32 bames loong
Toe firsl ona 15 meednaed for wee Be the witializedon Sock. and the remainder e ascs s thr command s
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required For example, dhe valuwe o wverd 37 (kes 7= end V530 i T2 Tine datc can thEd be read from or
WIiTen 10 the Eppsopmers commend mormory dats repister wors. Lonpword acomssas are cogvered ime tao
word accesses 2oross dhe OFbus, The onder of wond apzm@ions ic tis case is1mEz3nad. aad »o1 shodd rae
CRTE NJT 5 Mmpomanc 1o the exempld: cess of word 2V, the =0 commant memosy data cmrister sools e
HOOEERTL

2.4 COMMAND LIST STRUCTURE

2417 Dvarview

Ths foer Q-bus mgsters desized in Secton 2.2 ary ossd o0 Loaisol @rad mouites the prosssang o wenr md
Leis Al centml and menitoring of the D3¥LT ileell Jur sxample. lrersf2meg dalp. and coeimalitng devizy
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[i% #lemenl: are lnked by & §ing™s pomles which pves Ui Eommoand memns, &420ess of the nex slemer
th Lhe Bis1. O b respoaie 50, a.oamher printer o5 wsad Lo dink 2 elameats ogsthor Tne nexs faw recoons
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Figure 2-2: DS5VTT SoMiead Operatlon Sequenge
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242 The Initlalization HBlock

"Th= firdd blogk in the eotuhand wmemaory is the inidalization Dleck. Th IH.'-.-r s=i5 oy thy inddialacation Block
by writing zeto (0 0w CMAR and theo the commend and reepoase Lige paictez to the SRR, shen 4 10
the. AR and the vespor 1o the CMDEs. The RURWING (FLA G« bil ic theo st and the 28V wil
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The Arst weord in the B2 iong wond conlans the commend memory Bddrezs ol thy gcomriard TisL gas (o
r=m il e bz, o5 EMELY; This tocaficn 15 used every lime ez the p'ﬁﬂi“r 1o ke slan of e commeand lis
when gomomand Lgt vahd i sc 17 the £rac wond velos s pan—zers dind the Runrceg, Cprerand availsks: el
Commind L valid bt are al? sa2 in the inidatizc operstion, the Command s will be processcd imnedizey
pher the wiibzslisaron iR COMTUETE, ) ’

I imerrups enabie is ged, nd the commands veed geoorers e mmedids regponse (for exampic, ropor bosrd
paramercrz). the bost cen decemmine when the inidelize opebon i carplacz, as ar intermipl w1 o peozmasc.

The second ward conteins the command memory eddrese of the respons: lis start The responsz lisl star

. ohay consin the addtess of B mepanse block when tre initializaton o§ pecfermed. or zero to indicate the end

of the sesponse lis,, These contnts 1=t the host seftware perfurm e same tasks whon & Fespomse 15 removed
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wa aid the nexr responss.
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when the frst el mspooss is added to thy st This means that voa roose check the list zach e & respons:
ir removed to eosu thel 8 meponzs $l° remalns.
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The third and fansth words comlan the veslar Brucn the device wess oo nccmmops The veolor longwasd maose

ganmin 8 veld wemor wE thy mos sigrihcan: s all 2ero. |
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2.4.3 The Command List
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244 The Response List
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25 COMMAND LIST ELEMENTS -

2.5.1 Command List Element Structure

Each command Lst element consists of. § lopgeeards {32 bates), and s be Bllgn:::l on & 16—oywin h':ll.tlh-l'
Theswmreafammuandhstnlcmcmmsmw m Fpgurz 2-3.
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Figure £-3: DSvii Commepnd List Elemenl Structure

R=16G2
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Harimser: Tra D811 TEpOFE ihe |.|_|-|;|.'||i:il.=| evwenl thrsegh s an Fil.ll.l::!tlitr :ll:u'.g'l-l-'-:l.'\li
Rit Tame - Tieseriptaog

Fl: LNSULICITED STATLE CEANGE ) )

=i ..Su.:u; Tex nﬁ‘-."l will place & valle e this by mdi:a.':es o MEASON 297 EmInE [hr Bledh.
Ter vpraee yeed Jm exwdersimraly ars:
0l  hwleilcd meden Slanie <angs
L Cahlc ul'.‘rd:.ehih!:

w18k Sapmy Toe DSV L] vz Unie lizld e sopuss more INFormaoon 06 T8 WNSeSoed Seen

T e everl i 0 mielem aleTes chiaet, this b willconmie thr momes moiem =at = i- ke
Ay formnad e L s AECS TS U T MGCEm DOm0l coConind

T¥ <pe evepl 1 b ekl gods fang: L be vl conwin e o pphor emds o Lo osams
formal e 17 e relrued in e Rerem channsl pdreceEe oo s .

5] fea o Tosadd s
P2 Mot Lored

2.6.10 Perormm Diagnostic Action

Commord Code: TF (eradegimall |

Drescription: . This command catcs B 23511 Lo e22r ¢ permanecs sel—eep: mede. The DAV can coly e okt rom
th mewis hy 2 he magt oo g pomer—om recL

Thir cormmoe! wewd ned B mead duries norme] cperadon of the DFVLL Bul il may e weful Bor maisg.

Pramsier The P71 parsewier mun be e e 0002, ML ofver values B resevend b SEEMTAL Pe is unuces.
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Chapter 3
PROGRAMMING PROCEDURES

This chapler desctibas some fyorsd operations using the ISWIL T shows bow Te e MsreTs R P
bitcks are whed (0 PTOOTAT e demdce. '

3.1 INITIALIZATION

Thes secnon deszrbes the seere ngeded 1o initslize the DEVIL aler poaer-=tp. b msel, or sy e o
progran: haz g2 the BESZT bis in the flae rogister . :
Initiakissuan mering afer £ bes eset gaguence. of whet the hog prgram sels the RISEI mit FLATR=  in
fhe FLAL tepester. The firer thing that the D% 11 daes iz borun & seil-eat tthe DEVIL gan e minde 12 ki7-
galf-2qr &0z Secdon 2,20 1. Wmen the seli-tzst nas completsd. the DSV LD paaes: the fodings n? e o
14 tha hom progzram through fwp of g devise reginers. CMDEH and CxRL.

The DEV1L will not char RESET uncl it intma? wmitializasion i complers. During this dme 10 16, wii
RESET i5 act, e bost program muost 007 a00rEs D1mer mgmslen. '

The fre reriser, CHWDEL, i gsed i Indicas odsties the s2ifeem bas paescd. The fodowong nesadsama. -
codes are ased:

Sl e compricd promendue: LR

- H ] T -:J;:rrp'tlr_-l srweztEwaPLY: L5495
Sa - skippod: 5945

Anv oeher palem indicares thar cithes the regisier sowlc R be wTiien. of tha, (b2 (2l was 8o sevem Ll
the sxlf—es [aiwd 13 compize.

The seeomd repisezr, CDEE. ic nsed 12 indicae onick cesr fadisd und the rezsan. This iiarmatian is on'
valid if SWDEL coning 5333 (hexadesimal) istizatng mar the szli=ies compleed b opsocosssfudly, “he,
eode: wed fnd their meaninges am dessribes m &ecticn 5.3, MATNTENAMCE FROGRE AMMENG

Wher. the geli—t2at bas eompleted, the. ISW 11 will clear the BESET bat (FLAG <0 The bost progam: car
th=n aeesss the regisiers. .

The hosr-Prormam most 5% op the iniligicton blodk in DEY1] command memeny v e (SRS

The bOST PIOETAM then sets the RUTMISING hit (FLAG =10=) whizh cagses the DEVLS to sl processang the
carmmand licts. ) ’

3.2 COMMAND LIST PROCESSING

This section describes 2 hypical Sguence of gvents in procestiag 4 command list,

Whnor the Lot ars crealed, ong dumrey responss bleck can be Jinked w the imtissizaton hlodk by Rc host -
propram. The link podnters an e durnmy Hlock should be seto (Fagose 5-13. 1T @ dwmmy sespense block, is
nos provided, e caspene: Link pointer i the mivalizator blosk shoutd be zere. The DEV L will medify the
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link pganter wdien 11 rerumes. the @rst respenss. Uging 3 duvmmy mespomie block 3% 027 CE2Z0TA. bul 1 maces
il easies oo (e hom program to procsss e responss iy, '

Flgure 3=1: Commend List Strocturs (1)

rE1502

Cormaa: 25 for e 03] are eremrsd in poopman! memorme. The cemmeand ek coinee; in rauh comT e
. blagk peants 1o the nex: command biock. The poiner o the las plock @l pe zero. The Orst commans ok
is fimked 12 e indsfizagen. blocs [Fiprrs 2-2)

3-2 03V11 Communlcations Optan Techrical Descripiar -
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Figure 3-2: Gommand List Stutlure {2}

.

The ST LIET WAL (FLAS <12 and «._'-u_:-_a{‘-h_, (Foal <l5=1 bils are se) by L2 RoSLZoogmer. 10
instruer the DEYIL W@ BEEE oroeessing thetim. Tae DSV) meads the command (is SlaT Cgddrzs S e
‘nitia‘izanar bigck. T them Teads the fr cammand Biogk, #nd SIATE 12 TTosks: L esmmani, Ths res
comumand i men a.-.md. if it iz for the same shznnol as the TS COMMERE. i jz oesusd w2ome sharas’ The

.DSV11 mees tie responge link poimer 1o manon thiz qusue 8: the ospores link fwell = nan wsed waiil the
P F 1 F

command 1as camzlecd Figum 3-350.
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Figure 3=3; Commeng List Structure {3]

RE1603

Zimilarly. the DSV 11 granc e sem ef the lis gnd i ke commends compol b provsssel imm uel gl R
a2 guened 1 U 3.:‘.“3".‘-!!"']"'!._1-3.‘.& channel (Fupepe 3=, Trensmo an meosve oomonds am quendd sspamnsls.
su the DEV1T may be mananing 0% > owr gaones of gomamands walting to br procrssed Turosmphidn,
Fignre 3= ghows mmlv ome sueh quese. The DENVIL alsa mainzin: a an cokrand Sonobrn W T
the eomemand with z2muin (he comesand Lo Lok pointer.

54 DSV'1 Communlcations Ootlon Technical Descriptar



"—-r".

Flgure 3=—4: Command List Structure (4) - -

EE1505

Frovided thur tnr D3V 01 bise 200 881 g Ene of seomnwns 1200 deveessd 0t I D1e lest commmand bisak, che fos
pragmam can add a new command Bk W e lar by otocifeirg the commard et drk of thy fusl Tlodk "
poirs to the nee Slock A- befores the cobnnand Togr kek in g1 las command block meus: or ermo (e 225
Thz host program moast el the DEWITD gy 2 new commen? e availzblz oy sodn s the M AVETL br
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Figure 3=5: Command LIst Sirusture (5)

REY607

Wren e first command hes campletsd. the sommand 19 biogk is w=el 1o fomm o responie Dloch. Tles o
piaced ealn the respomse list by tzring (e mspungs 1ist bns p':-:i-.'l':r 0T STy mEpanEs ek TR S5
{7 the ragponrs: lim link o the initiedzatica. Bieck it ae dummy Rocx = usedl T bess progmar will ki
wher s nas oocrTed £25 thr DEVDD wil' aszer RESPAVAIL CFLACSld=) and, o7 mlrmmuply are anatiod,
wrill slErtup me hose

3£ DEY11 Communizatigns Optign Tezhnical Descriotion
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Figure 5=8: Command List Sructure (G

B=1a0%

A% gpch command i= completed, 2 nespon e vleck for hel command i add= 1o Lhe resnznss lis

w'hen the host program has provessed o responsc blozk. it can use fre Bk 1o maka 2 ne commzns blach
It saneon; bomeven reuse the Lest 2lock in the respansc Lsk Thae 25301 wil! glesyr vec the reszonse L
Lk i ho L35 Tespomss Rinss 12 puisi L e new meEpanss Tleck added 14 e Tyl

Tsmnz & dummy respomss hlogk arashed o the initaliradon blosk ke s fensz of maaonzs Dlocks euer
forthe hos program  Afler the DEVIY ieipidzlized, the gummy mesporse hoo i e ms Toh e
recpores liss A5 soor as ne exl response biock is adZed to the Ll ol becidnes Tz 126 Riock and the dusen

. responss tlock cap e gl 1 make 2 pea commend block [Figam 270
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Figure 3-7: Command LISt Strecture [7)

Omae the dumroy oinck nas besr osed in fais wey, the respanss Liss is-0o longer linked anne the inisat watioe

Blork. Howerer since the 23V 110 only neseds o ragk end masify e poinier i dhe lest mmeponee blogs. IR
i5 0F 00 cOMscgeence. Motz thes the DEY L1 doss nol, gt aniy slape in s process, aees Gie eomunend bl bl
pointerz thas bewve beeo aet up oy e host progres.

When the les; comunand in the list is crocessed by the DSV, and e reszonse block for thar commars
hes been mmmed, the DIV wili s (he Eng o comcmand Lt dececied bitin that block: Thie wilt Lape.
regardloss of wietae: all the preceding Cmnmands in e e L heve completed. The hoel progmem must oo
now add oy mam comeoands to e Lisk, )

If there. e mare cormands 19 be processed, We hosl prograd st 501 Up & D eommans 3yl lnkel
ta the initelizaticn biosk, aod et the CMILLIST-VALID and Chilr ANAIL bits again (Figems 3-E). 2 &
commends bad alrsady besn agded 1o e orgina: command et after fhe blpsk sl Eag of commoad 15
derected set, they masl be placed omio the new command list Ay commands from: the orginal comman? Lise
hefore the Block with End of commang lis! ditected ser that have Dot complsied, mugl.nol be moved w the
new Bast, Eveniually, these commands will compkeie and their mepons: blocks wiil b addegs 0 the sERpons:
Lint. .

3B DSVl Communicaions Opdgr Teconcal DessHphen
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Flgure 5—5 Command LIzt Steueture (8]

BE1S1G

The hos program mue oof reinizalize the meeponse Ler whee o 15 makdng e new commans Lsl—iis - caly
dome wher: the module ic initislized or el The D3V11 coptnues totmzh the end of the oogind rsponsz
list, apd fesponse:s will contoos b0 be edded Lo 6.

2.3 MAINTENANCE PROGRANMMING

Thiz gecticn desoribes bow to mvoks the seli=fest -::’lia,_.r-nnsﬁc- and huw.u:- IDESTpI=: Aoy érmar Sides il E:laj'
he retymed ' '
3.3.1 Using the Self-Test Diagnostic

There are fuee modss in whith the sell=12s diapnostiz can be calied.

1. Nomma? selftsst iome pass). Thes s invoked by

= 4 presTeul SEuence
- A [obug fegel s2quense
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- S-:n:mtr the BESET bit (FoAGais

A, Comdicomos self—ese This ic inr u]n::,d b the P:rfmm Dammozac Acticn semmand, with the Seg; "s.r&mme-
lenrwwrs set w0 01 (hexadesimal’,

Skop seifsect. This is wnvaksd by s:":l.ng the ERIP_SELF TEST bzt (FAG=15=% in the zame aporzuad
that soig the RESET bit (FLAG=Ex),

3.2.2 Seli-Tes! Diagnostic Codes

Whichewer wav e DEY 11 is reset, O die salitest dispmoscs completoe. & code (hexadesinial s 45 wliten ine
CWDEL zc feltawe:

Coomnplaac wuemessoly AAAN

Compleed unsucoessuly 5535
Sefanan skizpad 544

A pode is eles wroen io ShIDER. The seli-fed dizmmostic contatns 15 reses) ane the aamher ol o rese
(for osts A wo 15 antv? ic plaoed iv dhz opper by of CMDRE 20 eack ezt begine. Sheuls the seli-test oox
compler: {and themelor: ter & 0o valid code w CRMDELD i may scl be possible 1z cead TWOERT 0 Znl
ol whick est wes being perfomned wheo the self-mst aasacs
IT sn error oo befooe contol ic presed to the fuRchonal Smovevers (znc thesefore CROORL comtain: 53950
tr self—reer commpistes Eumediacely aod ar =rror cods i= rlaced o thr lowes tete of CMOEHR. The compinz
crrer code thar can be rmed fiom CMOIRE i, therstore, mads up of bso pars-

CWDRIT <156 Tem number

CHDAH <70 - Bz siisibes

ol in Taboe 5-1.

=-

The proes codes and the tests to whicn chey reber (oath in hexsdocimal) aoe

Table 3=1: Sel-Test Error Codes

Test

Numbe- Lrror Code Mreaning

oo (8 Tes sromedif o

Lk L . | BEO0 repiseer Tt

b 11 . TR Lot CLs

L 12 SR sk faol

C- 12 BN i b

b 14 GENO0 addregsing fanl
b ' | M) i faull
ni . 5 Skip eelfa=n faul

e o ROMW CRE emoc

oz 2z . DEoMiak

w2 b ID POM CRI emec
m i Recovered looel BAM fauk
o3 3l 15 tna Sezh <T=7=

+10 DEVIY Cemnunications Optian Tecanigal :IEE-E:r'i'_:ltiDn
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Table 3-1 (Cont.): Selt-Test Error Codes ™ -

}ﬁ?nhm * Errar Code  Mesnlcp
o i M5 mne fau <B—135>
i3, EH LS word faull 0215
03 . M . K5 moct faull 15510
a et  Locpesed fach
o B 5] i ke fi=ront or perod o Jan
O 41 Tumer nkeTun: perivt I.:n. iher
bk i Fercrwered shacd BLAM :_Lu_;.
B LTI L% e fpul 20T
s L} - ME by Sualt <5—132
] ] L5 woge Fan'l e-122
C: . . L1 BoE ware (el = =200 7
[ ) 55 Longw=nl FawlL
D [k QT mpinl=r mxicas 2o
[N pls ST repister wwsik fiole
[ BC DAL regirley @iz Joul
0 L DMA timeoet doul
[ 2z A wldrsss compame faul
na = inlcal BOF proveco emec—=ghaenel J-
az w0l Iz zal 02 prosecad ern:.-.'—l.'-'m.ml:-l i
aooo. o Interma; B2 proccol amac—chicns| 04
e E lneerma 32 prawsel emar—<heneel 9
iy L LT ezt funb
ae n: DAl meoe jaull

Do Al Cople code faule
B4 A1 Al o ol L m.uq:m slrmis dpvzr nadlwe, bielon? of mame mpus scll eeeenes
na, Az - Eemer op w0 Daa Gel Ressy Juzl—cianel |
LA A3 5peed aelrcs be Famp Indiswe (ouit—ehumes ©
Y #d Lact® Loop In Tesl [oeheals facl—chasnel 1
na :‘.5 I7E It Tert&iT5 Tuull—chicoe! |
D& A BT po TepL D fmul—chaprel 1 .
0 A7 AL chrmoel £l madsr. abini dMvens inative. b ooe ar mers imeril Sl asprad .
a4 A Femmie Loop 1o DEE Taul—shanns!

Caa AW 5 paar? Eeleat 1= B fjul.L—Ehﬂn:llE'. I
da A Lacal l.-arr e Tesl Indicar faull-—=chamee!

303 — Bo=Cmemed Proascos .
037 — Charames~Cmenbed Frosooo.
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Table 3-1 {Cont): Seli-Tes! Emor Codes

Tes )
Kumber Error Code  Meaging
A A3 LTE w Teris/ CTE faull—chmme' L
da AC RTS 1o Tesl2 ST fel—vharm=l O
Az B Extareal BS-255 data jonphacl Tasli—chumr. -
az ' Bl Prrermal B5-253 dats Joaphach Faull—shanns! O
aH Bs Brrer=al %35 dpa leaphesi Fagt—eEarirel
4F B3 Purermal %35 data Inaphast frui—sunnet 4
GE B . * Byeeroa 25427 dala Tropbach flwl—banne| 1
LE ES Bwrermel B8=2?? dua Tnophkesc Mw—=2anns| O
(T = =P
DC. CL D #Me pow operatmy—etanns 1
ac o D Sfe errer—csanne| 1
oc = Fide KA grrar—~cheroe! L
or o4 Fudo mverfion: dons, oos werh—cheee! |
ac = Fefe holdioid iz doos el weri—s Eauned ;
v o D fiip oot comming—enescl
e = £ Ao moron—chaTs! T
o A Foic 2aM mer—cann=i O
o o5 Fifo owerfion doce nnl wori—channg! o
(b -:'_'“;'_ Fils =ovdicnals miewe docw s wark—cnarze! T .
0T o Sanal mrinl—chaos | R Dzed gger oo
oo L . &erial misi—shere i D :i.tid eagazer faul
oo oz fimal mesisl—charme, | 16 hil cozeaer faus
oD Dy Epmal arinl—chame? 0 3 ewd rgger Taoh.
ap s Senk ami—zhaanzl 0] kad wigees faul
o a1 . Beria aspir—zatannzl 0 16 L couner 2k

= B " Dorares el Status. Repises {CSRT faus
T T : Erwd failue

3.4 PAOGRAMMING EXAMPLES

The programming examples io this section are glver wo show how the host might dove the DRVIT opusn
suppeomnizd. The examples

Ther amw nar [mven as the only meathod. of deing 2o, neither am they. fuarantesd ot
A% writer in BLIS53Z, The fligwang muodoes arc ased io ths sxamples. '
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dirae_nes

dsvdaz:_new bleock
cfinc! j= shwred DB L) =]

deviou;_cormmana

3.4.1 Frocess the Response List

The roudnc in shis s=chon walld -,hE rowdng given in the nexs E:::tu:n'. [t s H

Block:)

= omrrmere

S - a..‘E d= "-'-?"""'
2IF

LoCa”
resooOTe &F

7.;‘&-:;551:.;- E::h.—.—.::hl‘_]:'_n:i-: ¢+ EoT

Taal,
SOz

——— et

Qbtaine the edfee: sharec DEVLI mempry af

[ ST ol ol l:-Ii.'-:l-_

err Y mopolied offat w onme. the YANSHE virual addmzs of the bleck I.MI e b |5

Puls thz worolisd bizck on top u:f o coomesd quetls bold i DEVED shamd meme.

1xl

AL, Procesy & Refpans:

(=

£
11

41

Thiw 1 & write ecnc o cleozo,

with ths in-=-cuzT enacle

rt'l't_'a-:-nﬂ-i E =CE
I'|'
: "E'\-rpr]':-n-rmi.n evarlzile’ muazt D= cliemcoed.
! FT L claarei oy metting the Bol Legethe:x
! kLT, Wwnich must De set o o=lIow AnSeIsunTa.
'

LhZ = [2UEr irmerript emnas_e DB Savip_reano

Frezaae o1
thme lzst

rezponses that have koex
TREEDOIEA WAR TLTTHEMEL,

wantid

i:-r:' imvwil_dwan_reszo
&

!E!F?E!E. -I-IJ;l_"\-r H :-\.-?-_

LIalh

STerpIonse M o SEvIiprooams_raantnisa .
acnzoel Elack [devwii_laed

_CmALChAE
ELb.:

3.4.2 Process a Amspanss Block

E-TTINT u_z.-.'F::\-l:r.n'e_:ﬂH:;l'_lr'lif- leantrel =loox

lsat Sesponss
© BEGIR

= TRL

FaW_Fesponse ! REEF ELCCE T, EYTE]C

Agrsc n'__n-:.'-:-__]:.'l. ook [ .Cw ﬂpﬂnﬂc_dffcﬁt N
1+

Tra last

.‘H. 3';!_ . '_a.s:_rt:[:c nse,

PARZ

ELF ELOCT
BLE" ELGSE | .8

sbrws avalliobier:

ates o ooz 2EV

Al faar,

|.B¥TE reamoise ciZsez,

Fub FaRsonged
raspornge Elock la now finished with asnd can he re-gu=u=d

-oontrol nlock [4573]_eameasns olock bills
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1

! Ege i# the OS5V —rizis= thet the f2mmesi spéba 3 arphy
H : ’
IF .mew _Treagponse |dsviv_simmens Suana aspiued
TREN

=EE"h

Il—
! The B=% dames zrko=zk LtheE tre samvand guete Lz ermpoy. so tell =he D&V
| =& vee the irnit Dloc:s %4 Zain the next commanz Dy aetzing
| "ccmmand o walid’, Zf the czmmanz Z-nk adizess -s valiz thern

= e

| tha geecp iz not ras=lly emEty = &4 a0 Ball the CFV Thaz osw
! command(s) ase my=ilmioe oY 2etting 'eoomoands avoilaboc' .

HE " .
IF !.mew resoconse [S805] sasciaseE oingg ) H=
THEN :

=

R

3z3IH
dswifrot commans {.ooee_cespafae dawEl acmeand lipk!)
c=r = qo=vig_ixnbecrant esille OF

drwim coommznd_q veedist OF
dsvim_commangr_eVeilakl

s
:-\.'.E I.H 3
cuntrel blaock [d=w3l lask sesetand] = sepzzel BElooi
- e o - - = by
B ioTvEm LNSRITIERET aneToE Cn OSYVEN COMAESID T OYE_LG! T
- — - — =

ceT
ket vl
EbZr
ZZILIITOKE Lmew Seroonse devi_Tunstoesn_codc, TF

F3ci

cdrirf Twmorh Doergl JOE TerTOnss

Cdevi oeport_shensell s
-

(LR TMETeiham

an
-
=

TIVES lunew Cerponeeg
T
SaEL g

3.4.3 Adding a New Command 1o the Command List

FUUZIHE d==figueas cemmand (femmand_kBlack @ REX SLoTE L BYTELl =

E L = r— =

EECTH

falul
J.i;mt_&ﬂm:ﬂ.'m.-i : R=F ELODE [, EXTE]r

| =+ .
| Qpape this Esmmand on bzck of Lot cammani.

leas_Seingnd w _oentxol brask (davil last commzsd];
rE

SaviwuT commarnd o femmand block (dswil cemmend 1IskTM:
mepryn] g mal ;:_'91.-'5'1 laat commarnd} = .narrl:and_]:ll:c-k.'

HE

! Eat tha commands avallabkle pat in whe 5D

L -

'_a._s‘__cm'rm.;r.ﬂ ld.E?.E"F_"?ﬂ.-_iﬂ_i:ﬂrl'L_..a.l'ld] - wTuE

esr wozzral = I*:'s*;iu:_in:e:rljp‘:-_'_bn-!'hlﬁ a5 d-*'-'-‘i:_:l:ﬂ':"-h-l'-d-E_ﬂ‘r'EJ-—ﬂ-T"lf:.=
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Chapter 4

4,1 VERSIONS

PHYSICAL DESCRIPTION

There g (hhes vemi!:nns af the DIE"-’ll:

1.

pa-

The DEVI1-M plus one of thres cabiner ki, The DEY.12-M consise of
A auad-beigh modale (W3 10800
Trne DEY 11-h Insrsliaticn Goids (K -TSY 1RI-TN=00 7
Tnc D3V 11-BI Uszr Guids (EE-DEVIM-DG-PRE?
The thres cane: kit are: ' '
CE-TSV11-T1A for BA1ZY encioseres
CE-DEVIL-TE for BAZS enclosaes
CH-DEV1.-UT for ARl encloseres
The D5VLI-5F coazisty ol
A guad-heiphl modula WATOS=T0]
Th= DEWVII-3F Dnshclaaon Guide Fr-TEWVII-T—3i1]
The DEV1I-E Liser Guida JEL-TEV1-TT3-PRE]
The DSVIl-S4 consisg o 5 tamary nsmlled ophicn and the TEV11-8 Lser Guoids X005 1L
FRE:. . '

Fipure 4} shows he mzjor fzarirss of e module, 1t Gimensiiz & 216 o5 = 265 om (8 51 m2les
1644 inches). The module o5 conmeosd othe G22-bus baskplate by cormocioss At I Tom e THVII-
Mo OIY and I7oare commecied w the symchrancods commumdzalions Lnes throggh the oo sables 2nt e
disttbeden pimel. Fo- the DEVI1I-F, Tl end J2 are connesisd drasly w0 the SYOCITOODE: GUF17171C ALE0S
lines Acdapies pablzs are naed o conned sxiemed equopreent 10 the discibodon e (o- e DEV1I-E TI
arsl JF enrneclors), via sandard exiension cables.
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Flgure 4-1: M3108 Madule -

RE153x?

4.1.1 Sarial interfaces

4-2 DSv1. Communications {psian Tedvniua.: Pescrigtion’



A.1.1.1 Lired Becelvers

The s=risl Gne reosmiver devices osed in this module ste ghowr in Table —1. They corver T2 inpas simmed:

1o TTL leweis.

Table 4=1: Lime Racalver Devices

Flectrim! Chorecterislics Tievice © Power Suanis

Rt t3n - BE i 2ELESI-5 LA
B2—b oA, WL, WL 24, WIE R ’ ’

¥l ThIESIE Ay

- 4912 Line Transmiters

Tri= gerial line mansmimes Sevaces ussd in ¥ niocole ere showmer @ Table <2, Thzv ceaved TOLL. sipsic: 1

LTI SigTals,

Table 4=2: .Line Trensmlittar Davices

Escctrim| Choracteristios Dievice ‘Bawer Supplh
5222 REaTioa, Wil ide, VI, U536 . 1RV —12¥
Aidzz-a, v, X5 2Lal -

w3t TRITA Ay

PEYSICAL DESCRIPTION . 4-=3






Chapter &
FUNCTIONAL DESCRIPTION

Fipure 51 iz 8 blogk diageam of the DEV1, modale. Lo shows the main fainsticnsl campanstiz 1 =91
intc three Broad sections: [he COROOS sector, the Q122-Tws imecface chip (GIC). end te ssma! ineracs.
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Figure 5-1: D5%11 Functioral Biack Diagram

REIS34

=2 DSV {J:;-mrmni':-.a:iarts Optiar Technlza! Deszhption



Thr DEV]! rodyie i5 conrolled by g SEQEY micaprocesson The microprocsssds, with selioade] fimwarz,
imzlzments the following syncheonoes di COPLULELIZELSAE Protasdls.

- DDOMT _
v HRLAC (single &rd doublz brrte aduiressuzg)
«  BISYHNGC '

A the gonter of e eontmal seodon is the bulter RAX All caza passes frovgh this e ""]1:: b [Te: EARL
the Q22—bur interface, and (o TOICIUPIGemsdT &8 Connectes wgeter by the backpom pus.

The seria joteraze is pan directy connesied po the backporm bus. The beakpos bus is & 16-Dit hee, 0 the:
serid inteiace wosks on B-bit dew, A bylefword muwlspieaer ds placed betwesr the ben. The mudTzooxer i
controlled by a DRda controller, whizh Tamslers tee dam betoroen the serial interfice #nd the huder EAM

Three components need 16 2ooess the puflsr RAM acrogs the backmort bos Liess dre U O CSDDRGICREDT,
the D&z-bes inerface; and the seqal in',a-r.‘a:_-: D2 rapmalizz. To avoid any conEanons. the backned i
controiled By 4 soquencer thar arbatrales &1 acceszes 1o fc DAckport bus T Lbesie COMDIOCRIE.

The hantwas comooacck of the DEVIT are deseeited in deweil in Chaptes ©

S.1. DATA TRANSFER

A7 dara if mansforred betwssn mamory hufiers in the host and fhr ST oy DA mensfsr Zach command
is given @ te DSYLD o & commimd block whocn s wriber to REV]] furcnand memory D‘ the R

Tronsmer daze brSers mey stanl o @ byie boundary (that iz, a7 od or even afdmess) b roomive Zet Fafle
rresl 8an end ent ap & word boundare {thas i, an pvien address) ' '

Tue biost Imks 6l semmand biacs wgcther to make & single comrnand et Wnzn tho 3os zdds oonew el
re: the Lise it indicat=e thiz 10 he-DSY11 by setang a bucdn the Fing regigec  The DEVLT stame the s
find the Rewr biofe mnd guaues il 1o the Bpprocriec dam chamst withat the 2EVIL The LEVIS weey e
response link fizid of the eommand block w meke tis channsl-vpevif: gueoe. 50 thal e oozl oramans

Lizr = par =l

Afer & meszazr hoy beer wanemined or reopived, the DSV convets the command black v @ sESponar
Block. Thic is done by wlening some of the fields in the command biocie The DEVLD pow wws L= 'E-==|'|..u E
lirk fizld tz plipe thy Tesponse block ome a2 response fisl. The DRY1D oan, ©neaded. aotemugpt e Lot @
gimal the: 2 ok has been addes o the oesponse liss {this is ¢oat-olied by e 240 in e F.iu_.' Tewi<ar),

Th bist can se—uyz any regponse block se 8 new eommand blees, exceps for the las fesparsy Tlock. T
Teeronse queus Lk an this Laer block is nesded to link onlo e BEXt TEsponse Bock Telumed by o DEVIL

Modem saes changes are reported by -::lu-umg B Tespimbe Teck. and then pensrafing an A0LCITOTL This
implies tha the howt has previously given the DSV 12 & comman: black to coaver: inla & sespons: block for
this purpese. Toe hest can causc chanpes io the moderm cotol lnes by ismnng @ command black with e
gpproprate funzdon code, or by issning & modem swms choige reqoset wth 8 dak sranRics TequosT

5.2 Q29-BUS INTERFAGE

Tt 14 be Tansoitted s routed threneh the (22-bug imeefare onwa the DEVI'S wntama’ Dacknort bus. aad
int thee puffer RAN. From the brfer it i= seat-vik me SCC (Se01L cOMMUTizdhens canTalar) to the g2ciil
dhara lines. _

The Q22-hus interface is implemenied »ith a QIC (G-bee intersce chipl. Trus IC handles &l s protecy!
peedod to transfer datg by DMA from ool memarny. acmass e (Jd2-tus, and oo tha bufer Toasi
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Dete wmcoived oo the 500 eral lines throup FIFCs ic similedy plazsd into the buffes RAML, and {her
manetfzmred to bosl memoy.

Toe DEV1L bac oniy four megimeds In the Q22-bos Hoating afdress spac: Thesr repimers ailow e host Lo
vesat the D3V 11 and 1¢ S manitor, snd condrol it propess wn W:J;:tsmg e cormrgng 1.':1..:-1:1.

Switchzs are provided on the DEVL! o seleg the G2l-bus baze wdmsz The hua inlern-pl ﬂch:-'
address 15 nol mtch—ge],-.-:l.ah,e, it ix under profram control and is set when e DEN 12 5 dmtiacicer.

5.3 Seral Interfaces

The two snchromas #odl des bines are provided by o smple 30T (sena) commumeannng aonrallen). 111.:5
IC does sll the serial-te—paraliel snd parelizl-m—seriel conversion: It is abde 1o handie mack of te work
neoessary 0 supporl tis diffement protacols, including penerating and chacking TR foges.

The output from she ST goes w the lne drivers. and the potpul Of the data Jny ressivers, pees. v Lz
FIFOMUTX PAL and 3 dasa FI=0, o the SCC mpots. Various clock and dats pathe sre possible (sec Chapoeer &,

Meder tooel] i nol doke thigogh the 820, bt is bamdled dirssty by the LS TOCRSSON.

5.3.1 Intertacs Comparison

Tabiz 31 gives & comparisor 9 the signd names and pinouts foo the RE-ZL4%, REIE5-10 V2 imterfzoes.
"'Jv: pin TRUMens gven g taode at the uscrequinment mnd of the adaples cafies and exeen.or eahes l'.I'E.-.
iz, the coopeslor-defsed by he ioredace spedficaion ). ol the ping or e Sl-way conecos

Table 51: EIA'CCTT Signal Aelationahips _ .
(Exa W54y Ei4 BE 232.00 ' U CCITT v

Code Signa: Name - . P Code Slpmal Nome  Pin Oede  Slgol Nsme Fir

§5 Segmal Crocet 10 AR Signel Grownd G joz Simal Gracnd 7

8¢ Send Comoee e - .. i

- RC Rezeive ommac F = - - .-

£ [neomemg Col 1S CE Ring ledea 2 Callimg Tnelizeir =
Termimal Ry ) 12 OB DewTemad Reely 2 196 O TewmimatHeady 20

TR Terminal Ready i} - ' . _ : .

Tt Ty Mirdr ':.—_','. . neo '.'__f " Daw Se Rendy . 6 177 D Set Reus &

. DM Diuma Winde i) - - - . -
ED Gend [Pals (4 4 - Ea "IEH::imiJ:L-r_ D 2 L3 Truuwmeued Thite z
BT Send Dt i) ) - - - -
BT Resmived Daa 4] & BN " Reeeived Daw 3 L0 Heesved Dam 3
Rl Pomivol Do |- i1 - - - -
T Temica] Timing [+ 1% DA Transminsr Sspnul EA il3 .Tl-u'_-.ﬂ:-rme.r Signal P

. Blemexi Timing T Eemen Timig
(DTS Sormoel g ) TE -'iuurre_-
T Temww Taming (b 3 - - - .
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Table 51 (Cant.: EWW/'CCMTTT Slgnal Ralationships

BElA R5—24% Els Ri222-C COTTT V2d
Code  Sirnsl Mame PFan Cashe  Skpoal Netus Flio  Ced:  Slznal hame Fio
5T Send Timump (- L ] TAnCmeT B gl - lia 'I'rl-:n'Icr Sigris 12
Elemon: Ti=ing . Elz=erl Timirs
[DZE Source e T THY
TeemaneZ Timing =) it ™ . R - . -
RT Reccive Timrme (41 - & DD Bergiver Sigral. 1 - Receive S:me 17
’ Eiemen! T:ning Elzzm-t Tiezg,
ET Reexive -.rlﬂ'_l':_l" ] o - ' - - ) Z
R4 Firquerl Ta G- 1+] 7 iz Pegurs! To Send 4 101 Reques: To Sexe g
R: Foquzt Tu Send -] - - : - - . -
[ Cew TeSend =+ [ P 1 Clear Ta =g C- 1 Crmar "o Gend ]
= e T Send =1 15 = - - -
RR R_;IL-:“.g; Rg.:.:\. il 4 oF Fre=ivzd Dins k B[S ey Coamme ]
Sigmal Delesor . Taparved Lne
. Signe Sewcier
RE Recesver Feady i=) s - : - . _
R5 Eipnaling s I - T 25 = T Sipnedng Res T IE
Lol . S (T e
. Ceew. Leupback i - - 14: L Laropiach, W
%L Ramow Locphack 0 M - ) I Frmmw Lunprns =
TW e Modw o - - LAz

— ——rat
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_ Chapter 6
TECHNICAL DESCRIPTION

6.1 SCOPE
This chanter descrines the eperation of the DEY]T mocule. Figure £l ic & block dragram of the comple
DEVIT module, and provides s msciy meference deronghanr thic rechnizal descmpucs.

 The hardwar iz described 0 the follownnp sectong:

.-\.\_.-"

-
]
} -
[
W
!

—pus Irerizos (Secdor 62). Almess el the Ingiz for the Q—bus interiaze 15 somrainct in e sngle 10
e (17, wak the addation of standar? O-fus pmanscaivers.

Serigt Tueerfuce (S2znon 6.5). The two syne pots a1z cancolied by ar 35504 SO0 200k reenives ol
fram 8 FZFO-tone pes channcll Dt i tyeaiared bebmeen the 500 @2 the DEV 1 boiler Ban. b
ary E257A-5 DM conmaler (DLLAC,

Bacioerl Bus (Seglion £.4). The beckpor bus ks topather the main eomponents of the TRV I (-
interfane. seps] intertase, contral smotion, and CMATES a0 thay date cun e vansfered banwesa g and
the buffer Rasl. . e

. Comtrol Sectivn [Secdon £.5%. The DEVID & comoolsd by 2 68000 microzrozessoc will sesaiani

ROM—bace:? Simmwir:.

The SFK_SELUENCER (Scrdon §.6) This seodor discucses the mting rcqursmerls o 1= TN
microprocessor and the dordees conneciad threak the bickpon.

Clocks ar REesers [Sectan 6.7), Sevesal Afferenr clocks are nesded w dnwe the diffyner compoczots of
the T¢SV15. The reset Iomc bz 1o penere 3 differen: ress signa a0 power—iz Den 107 200 SUDECSTET
resel openEani.

Puowes Supnlics (Secdom 5.8, The DEVLL indudes a Jal=D0 SODVETIAT 10 ‘penuTale e —12% supply fes
the Tifie deivers and recejver: s

TECHMICAL DESCRIPTN =1



Figure £~1: DSW11 Bicck Disgram

6.2 Q-BUS INTERFACE

The Cbus interfucs it based em the Gbys inesface chip (G103 The 3T has bear dosined by BICITAL
Lo réplice mos of h# disirete logc that i8 orkerwise nesded to impizment {-us proracels.

The complels G-dnes inb:rE_al:;: is made up of
* Teangealvers for damfaddres and coneol linss

=2 DSV Communicgtions Cotlon Techniza! Deacrption



Tine HC
Addresr comparalar, add-oss swilvhes

Intermspt conteol ogic (QIC to GE000:

Eackoor m&ror—aoosss bogi

§.2.1 Bus Transceivers
Four D02 an 1wo 8647 tmenscziver: form the cieoimical itlecfuce so the [-bos (sce Froure d-o0 The
dirsction (Earsmiic of mosive) of the DOGT 1 mRnscehven is deterriusad Ty signals from the QIT, The B6dis
arz permamently enablzd : '

.
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Figure E~2: G-hus Transcelvers .

£.2.2 The QIC

The 1T implements the {-bus inmerfass Prawonals. It needs only the BOS (ansoeivers 1w providé & gompiers
Q-bus interfase. The QIO i coomelied by programming repisler inside the IC. In the DSY1: these gye
Pragrammed b the GE000 microprocatsor, and aee not goccegilde to the bog, A fnctignal descnprion of i
QIC b5 given in Appendix In_

64 DSV Communications Option Technisa, Dersristion



Cm the Q-bos side af the IC, the bus Tanscoivers e cooected diresdy &0 e QLT Fhe 20 maoviszs mec
conlryi spnals s gwich the dircdon of the DCI2] oansocivers. The simal DOCITN conzms Leees 002 2E
tazl are sonoestad o thr Q—bus Daafaddress Lines BDAL-510 The signal TEATE [Transmis Dhis
Eelevion Asknowledrs® ponmale tre Towrh INOC21. Thee camias the signais fal aliew e D3% 11 o a2t as
b faste: aunnp & DA opsraton. .

The oes gide of tne QIC, coprested o the main part of the "J*T'-"" 1. iz edlled the pazse nexdann, DEt
and addzess cfamizdon is brought oot on 4 sddresgidate Loss (BE_TIAL<] 200
5.2.3 Adgdresa Comparatar

Addeens ling: BDATL-<12:5> For-tie oorper of 12 bes 1..—-ms'.c|-=-5 wre maiched Wk the srdng af the oo
wldrass semzhey in 8 compamtor (gee Figerr €300 A suscessis matth thd-zsies hac the BEVLD is beng
addresged by the Bost. The ot of e sompersior i used to selest the Q1T vis the EXTSZL L mpue,

TECHNIZAL GESCAIPTION E—E



Flgure 6=3: Q-bus Address Decoding

REXHE

To puc the QIC inwo the “ememal selat” mode oF gperation I is poosssary b0 negale the EXTOEL L pono Al
the pawar-up mset. Thic is done by combiving the. comparator curpat @Atk the QIC_RELSET H signsl, QULC,
RESET H & assomed during & power—ap msel, wiick nogetee EXTESEL L. A dl otar Bmes 00 RESET B
iz popated, and che stare of EXTSEL L &5 determinsd by ehe gurpot af the sidress corpaninr.

& DSV11 Cemmunicatans Opten Techrical Dascriptas
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§.2.4 QIC-to—623000 Interrupts _
Ther sme 0wo souress of intemmupl assocated with the GIC They e
« " O[T_ATTH L asscred by fhe QLT

v A host wie'to toe Flag meeseer (theoaek the Q00

Mo ATTH L ls azserted when any kit i the Q15 Allenlion f2gsdier b5 sssemms, Thesr bily ar2 521 by 8
vigiely 0f evens, b the only omes veed i the DSVID an padty ereos, ponexisens memory s huior
pverflow, and ward count overdlw (further derell 35 gven in Appendoe . .

'W].eu it nos woies o the DEY1LE Fla: Temistar, the 10 wll oiwe to 1ocanan FroZ Jhexatacinial) oo the

askpon bus. Tne bufer RAM conmol decodes this a6 4 wate w the Tlag mpsier e Sexton £.4.2) ad
g:‘n&“ﬁLﬁ the siene? FoAG_WR. This s is also generaed for & AROOE wits to the Flag regser bo. o
& host O5E wmie, it is combdead with I:g]" BPRL X fwicch i3 nepstsd f-:l-' g Q17 wrds gresalon] o assog
e miesropl simmel. CER_WR_INT L

The IT_ATTIN Lintermupt 312080 18 clepmed wyoar [ne immeare gondoes e (00 i eesonae 1o the s
The CER_Wr_INT L injersup: sxpoal = clearsd by the EiRCrrOr of the CER_ iINTADK L Eimy o |'1:
GRx_OCAl PAL I‘F‘J’IJE‘Br"IP'I.E]:IL_ Aty Lams) w4 maLll of 26 intemepl ackrowieded ovzie oF G2 -5:--.,
a5 also cioared on i meses.by 2 Bseoriicd of (s SEK_RESZT Losipral

6.2.5 QIC Backport Memeory Access

Al acessses to the hacimon bos ar erbitneed @al conirolied by fie Seskpes abivaton Wher che G5
WANLS [0 ADONEF & Jodalird oo the badkport, 14 asseni the memory mmaussl gignel. n;:l C WEEDH L the (67T
E-G:IL-'_":‘I.E,'.._' [and SP_ ARE[IRATGR Pal iu svmebmiragsant’.

Asserton of she Q15 _ElASIE L simat I':r--r. |_1.t' Tachor BTZITEOT i LRy UL &2JUCNIIT Tozne ik the
Q07 e pirr magesstup of iz askooerl. Cuse e QFZ_ENABLL I signal iv zeRamad. thew, or 1b=s nds
rigne sdge of ke 200dEe dock. the QFD saquencar wil seser the Q12 MACKE B osicng’ to the (10 Tas
iredicares tnpl the OIC cab procses with i batk-pan oyolo, and dove W hec-por F1: simal: © umag
the Q0T Task-pom cyolz, e QI-._ seguen zer conleis the Some oF daly owver L2 Dack- p—::n. wiln Lk Iu.l weiL g
5inals;

w3 ADD_ L—\IC" _OE L gomirols wlen he t:ak -l adures :nif:-.mar_:-n iz dojver oo e BUF_
Ran ADDVEIA D lines. - )

v oIc RAM WEL and QIC_RAMW_CE L pa o the BUF_RAM_CONTHCOLS PAZ. whew Tes 2onmal

the asmemion of the paffzr FAM comitol sugnals,

“The QIC is the deferl: magter oF te back-per bus. Conssquendy, wheo neither off e ohes ponenti

bt asters (the GEO000 and the DhA copmelier) is reoussting the baskport, the QIT_ENABLE Losicre is
assertad Thic Iets the Q1T gein mamaeship of the back-podt in e sbores: fme possilble.

6.3 SERIAL INTERFACE

The sernsl imierface is based on a0 85504 serial commenleardions contoller (SCC). An E237A-5 DALA
comtroller (DMAT), seriai asmse clraumy, and ELA interface. The SCC iz-gn S-bl: parallel-to-sesiz] and
saria—to—parale] converter for the dats 1o and fmm thy seriat lines. It handizs much of the protocc! ens CRL
genereion aod cheiwking The DMAC monwols the mensfer -;:-F tara between the SCC and the bofer Al
Bath thess I0% are derrnbed T Appendiz C

Mpdem eonlml st am directly nnder the control of the S5000 micoprocessit, 18 descized mn Seotion E..S. 6.2
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B.3.1 Serial assist interlace -
The S=riul assis block dizgram for ons chanoel L5 shown in Figurs 64, The otz channel credtry is
duzdizated. :

88 DSvV1, Communlcaticns d_ﬂtinn Technical Deacnprian



Flgure 6—4: Sarlal Ass|sl Block Diagram -

BLXAN

The eirouits contro] the fl.:l"uu-mla

=  ESpral Data FIFD - pn:nuleri in the serial receive da.la. pait. The outpul soaceol is pastd on sevend J'pul
trigrer conditians and is nandied by the FIFOICT BalL.

v Clogk and Axs pah moltisledng {on-toaed dats loopback) i Randizd in the FIFC-BMUX PAC. while the
DTE tansmit slock is g-m:rat:d by e BRG (Band Rate Genszaineg FAL

TEGHHIEA‘ JERLCRI F'_I"'_']"'wl B0



«  Apggnalic FIFO hold eperatizn oo deteoson of an "and of pacier in HDLC is hendled by the EDZ_D=1
FalL . :
#  Aemal assist FIEGr ool cftnms are provided Coassist stEe mansitioo Seccstion. Those mclode:
= D¢ leud 1rangiton detcoiar
—  F leag tmansition dececror
- 16 hit cooni=s coums 16 comtipous GAvE bits
»  Serial FIFC—Ses Seglion 6.3.1.1.
£.3.1.1 Serial FIFD _
A 1023 bit desp FIFO iz provided on eazh channel in the meosive dats zatk. The medzm stames &2zo21 000
15 mlen taker throuyh (e Same FIFO 1 provide the common: corespondence Betwesc SINT Joal chaapss and

the eeived Jas SURar. .
Tae TOFC §illz with fam nmng 2 "reccive” ciock, and the dad is smpded @mio B 500 wsiap ¢ L2F MIT:
clozk, The ockpul 203 |5 econmolsd such tha '
s Dty is mly fa0ckel m'r_n_'- the 57C #f there ds daa i the FIFO

r  Dila if preventzd froo: being clocked Som the FEFO 1o fie SCC ngdes the fellowirg vom dinons

= DBREQ] « i the SCC is aescrd 2'a DRE 1o thr DA, This condidon imolks: thal the SO0 aas
releive dala in i inernal 1800 FT55, and sc SerE muy D Tackel A7 inis Uik extesad FTOL

= Tlead - il 3 lead s charge detoonon is cna-Ied, & chanes in e ZI0T leas ol s he TT500 S20LT:
funsorinm. :

- EDF «if BEOF -;';'n'u:l 07 Packe)y dowscon is snazsd, domehor ol EOF wll st g FIE ZZLE
Terzuar., : ’ : :

w o heripl pssisn counmie - if wos couner Bincnon i: saaboed, the FES BEELT [ersdor wili e oesl o
coripletsn of the 16 Bt coanr :

—  HOLID - if {e 8% sssers the BEOLL: coairol, the T HELD furstiorn o5 e

"+ Dawis clocked inus the SCCIF the FIFO booomes full: this stats ovsrriss ol sther sgnaiime, I pravants
e FI75 from owsrficwing, bas causes an ovemdow of the SO0 wh:eh e detesiad by e hemwsase,

The FIFQ5 are sacer a5 b resull of apv boary roeor sismel. The meser palse bo the FIRCE: i Swothedasel 1o
eneere that both FIFOs am eormecsy meser, To echieve this, the FIFQ Real and Wile szobos must botn 2
high and inazdwe. Az the Wrie stiobe can some from ao extzonad elock sounce, such as a-modem. he wme
g k5 foroed niph by che boamd mesl, snd then 2 short mesat pulss msets W FiFOQs The FIFO Resd saabe
15 geperaied wher the conditions lissead above allow dens to be mad Sman The FIFO dneo e 50T

€.2.2 Data Fath Multiplexing

Fraare 65 shows the Sedal Drate eod Clock paths far the TEY11,

-
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Flgure 6-8; DZV11 Serial Dala and Clogk Paths -

The pecial datz !‘-M'ﬁ connect the FIFD ans ST o the data streim Wi the relzvant clodh.. Thare afz teo
date path reoidriexors eesociaied wath thy FIFC actien

Ths D5v11 noemelly rans wity the FIFO o circuic For -:La,pm‘;, faTposes i iz pozsible Lo gwilzh the F_'FD
oul of Srown and Blow the received dets and clack to pess direetiy ol the SCC. Thers i one muldplexor
comia] (FIFCH DN which applie:s to both -:h.__muels Wher this is asserted, the dsta i taken through the FIFQ
o the SCC. When the FIFD IN comimil i4 negared, the LINE date ic taken disesty 10 the SCC. Tace C0V
least 18 mu.'ll:tpl-:x:.l The C0N lead mandiared at the SCE DCD Flll:l is dlwaye e FIFD)'d gignal.
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The second rooloplexor aliows lopp-back of th: SCC mansmi: date to e r=ozive dara path Thus, for
HaEnARIS e, fyli daca peth antzpmity chedis can beocermied oo witnout the nesd for exicmal looc-batk
comnectoms. Eack channel cap be indspendsntly st to iniemozl icop by essordor of te -EHLJ:AIA_,._DCIF'
contml (x i 2aher ¥ oo O

€.3.3 Clock Path Multiplexing

The clock path muluplexing (se: Figure 6-3) afllows for four modes nf.-:n]:q:niri-:m conTalled by th: D=0
CLORCEE mns 302 _CTOHTHE nisnels: :

. Nnrm..al Maode. .
« The teceive clock, CCTTT_115. is psed to clock the mesived dats
=  The LUE wansr cieck, CCITT 114, i5 nscsd oo Chosit the tesmatted dara

- The ransmined cleck, CEITT_ 125, is driven be the ERG PAaL, The BRG o by sy 10 QFT, aml
benze presznl & questenr conddon oo che COTTT_ D2 dmcud:

v Eatanced Mol Modem Mpde, The recoive clock, COTTT_11%5, 1= us=d o dlock 1e e it The
intetta, BRD 18 nged o clock the mansmined .2a3 and to dove the mansdsed sleck, ST 13:

=  MCP Internal Loop Made. Th: DRSS i= used 1o cuogk both thy oasmatied amol secene2d dsta  The
taogrtined ciock, OOITT 1130 je forced OFF (10 )

" Slﬂﬁ!e Clock Sawrce Mode. The cenamit cioek OCITT_11< b= ased 10 flotk the mecysvsl .| el R S
dars

Takle f—1 anaw: the possitie combinatcn:. Mote tar the BRC cra br 57710 comein! 727 07 707 or g ang
- siock Sl

Table 6=1: Clock Hultiplexing

- _ SEC_ 114 BEx 13
™7 ¥11 Tradsmil: W Kirabe
Vade CLOCKS CLOCKS  ©CITT 133 Gl w FIFL
K armal - 0 o IRo_1 COTT_iie ool
anpe el n . 1 HH:-_'I'.E- il B W Coo_lad
Gour— M=
Wil Muer, 1 @ BRI_113 - BRG_:19 CTTT_LE
NP Lasup 1 1 - o BRG_11a ORZ_113

E.2.2.1 EQP - End DM Fackat Dalsctor

The EQF detemar is nsed to.hatd the FIFO cutat when an end of data packel 18 detzcied 1 the seRsl S
grream. Shonld the FIFD bocome FRILL, then this funcdon is over-ddden ang daz i FLORTED ew of tie
o

Wher CHx_EOEEY is ssserted, the EOF_TET PAL fonks _fm" ore sighals from whe SCC: ¢
& Recoive DMA Regues: (RxDREQ". ' '
+  When an Bx DEEQ i= seen, the BAL tien Inoks for 8 STNC sigmal fram e SCC.

These two signals ere esymchronous In nemre, and am sychromizesd 0 e 10 %Mz clock by I'J'luua N
tuoagh & T4F3T4 mgiste: which i clocked by the SYNC_CLOCK ) UMEE sigasl.

-
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DREC signzls thaz the STC has stanss receiving datz as et 07 a packel «Lhe DRED is sequestng th: Dhs
Conrollze 10 Temoys the data Froem the 502, Too EOP dersctor shen gsse e cufpot from the SYNC pin of
the SC2 o desermine wher the #nd of £ packer pecurs. - I SDLCHDLEC rrode. e SN0 pin s &2 2
ouatpul (g fer gzch chanrel) samd only 3s5cre oo seceipl of = FLAG chamizter &3 the ead of 2 pacler oo
3% alwasve 3 TLAC charaser in the serial bir sumam. 5o, by waibng for 2 5YNC ]:u_lh_ the BESE dewrclor can
Joeals the end of = packst. Wien tne EOF u._..,-mr has mg,grmj the mesaltizg doid of the FXEO may e meer
by sbeanng CHy EGY_EN,

6.1.3.2 Saerial Aszist FIFS Contral Ghrouils

Lenal #es150 FIFQ ceomel gimuiis :n2loda:

+  [Ow] send mansibon deteclor

» B lcad trEasidor deesi: .

= 1A bor coumter, soun's 18 aokbigooos dsi: Bits

E.3.5.0 kdead Transition Detectar

WL the CSx_Forool L BW controd 15 assenzd. e EDP_DET PAL wili dowee & sthicguens Tansiben o
the CI0 lead and asse cthe 1 TEXG gimal. The I_TRIG s:goal is inclades o the cootrols thi sllew fat
be clocked mst of (he FFO. When tne 1_TRIG tigper ssser, e das 15 proveares fom being sieckad ool

af th: FIPQ (unless (ke FiFQ is ), Wea e I-isad Tmanginog oewlior has wigaersd, the -n::.xlh g TIED
hold copditicn may be mese oy Seacog THx _FZFO 1 B

£.3.2.4 H=lpad Translfion Detacta*
I =nghizd. the R-lead Trersisoc omcocs Ep:ﬂ:ﬁll:f # latzhed signal tneg indicatzs wher (e saieived d=1s
chanmes staisls]

 When jhe CHx FIEO_E_EW control is asserted, the 331_aASSIT 24~ =l delsd o S€edicnt-wensddion

on (ke R 18es and, asses mc CHx FIFD_F_CHG smel. T7us Gigng i lasched wnd w11 reciach aasemed vl
releiced by aegaing the CHx T B _EM control.

The G micrpréoasser inspects e state of the CHx_FIFC_B_CEG simmal by readir g, fron: e L0 Srene
fom”

6.3.30.5 Serial AsElst Counter .
The Seria' Assicl Couoter s o L6 il coumee, thar L, it counts sixlesn eomsacadive roceived dere Tis. The
equries i used i3 Bssst in the devestion of sune changes. A mapsiton | & dew stc 15 gssamed wher the

. R.laad or I=ag hes changsd, and mintained a "geeady nae”. The seady slae s deremined by Sers paving

been no further changss for 16 Somt fudos il IBIEFA1R.

Whan CHx _FIF0_CTR_EN is asserted, the X721 _aSSIST PAT coants the Read stobes to the FFO and o
reaching B counl of 16 hats, the CEx_FIFO_CTR, TRIG sipnal is assented The countes belds he FIFC: cugoc
when the count has expitsd (utless the FIED is fullh,. When the eowmer bas mprersd, the sesulting FFO
hold mey be ress by cearitiy CHx FIFD_CTR EN. .
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6.3.4 DMA Transfers _
When 'r_hé SCC is ready to Emsmil data or hes resaived data om The saral Lnes,. it gme:a:aﬁ'n Dl facedl

to the DMAC Thare.am four regoesl finesemdne LSzl and one mecesve for gack sharnel (sec Fogure 66
The oenemit Thvis mquesss ars latched basause of wirnng diTJershzes selweet the 500 and e DAAL Too

arc cleared by the DAEA srant fom fhe DvlAC, Tl moerve e eests & oionesied Freclly nthe AT
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Flgure G=G: The SCC and DMAC h -

Whes it raceives the DMA mquess, the DMAL amers Dhisal HREL, 71, whick 15 the mequssl b the basipo
arbloator foraccess to the hackpon hus. When the prant DRAC HLDA Hiic reesived, the DRAC puss out
an address oe DMAC_ADD<THe and Dhial DAT<T0> fwhick carmes the masl signs sficasis eipm bies of tha
addrees). This address iz igched orto BUF_ fahd ATl 5:1% Cpl <t iz not Lilched, gee Seczion 6.3.3)
The DwLAC then asserts the appropriae Dhis acknowizdpe (DMAC_DACK) which i &n Uit e te 3 E_C' :
CONTROLS BAL. The SCC CONTROLS PAL uses thess signals o eonmol the address Laes 408 and
D/T ta the 5OC The DMAC_SEQUENCER, DM COMTROLE, BUF, RaM CONTROLS, s E-I:"

. TECHNIGAL DESGHIF‘TIC‘N. =15



CONTROLS PALs pencsare the appropriats sign-u.'.zi 1 drve e SO0 ans srate dste berwzen tae 507 ard
thz tuSer BAM. . '

6.3.5 Byle—Word Multiplexer

The 500 end the DMAC are both BBt devises, but the batiqen bes (ans the-other camponsiis coonsoiesd
07 i) are 16-bil, Fopure 67 iz a sumplifed dizgrem of the Evie—word mulrplexer ther inerfacz: e B0
DMAC darg bus (EMAC_DAT=7:0x) to the backpon. hes. As degeribed I e previows seouor. duning &
DhiA operadon the DMALC ﬂu‘:’:_"l_]j an pddmss o DWAC_ADD 0 and DhiaC TraTa0 0 Thee addres:
is alocked mto rwo Jahes cponezed o Ble_RAM_ADD ]G
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Figure 6=7: The Byle—Word Muliplexer: -

REMNNRN

Bil <= 45 not latched, g5 it bes no Spmificance on Ui -buffer RAM addreis bos. Inmead, bt <0 is assd by
e ThlA C‘IIJH‘I'RD}_S Pal to determine whizb.gf e rva bidirscHomal dars lanchos is to 1.u1:J:| datz- et
the dan: lUres

Eil 0= 18 alsa wsed by the BUFFER_RaM_CORTREOLS FAL w detesmine shether o Bczess the Uppe o
lomer bvte of buffer RAM, Diher signats from e Dhia controls da=iennine the dimcton of ths lalJll.‘:~ thie:

' ig, whether the data ix being writen 1y ot tead from the buffer RAM,

When dats is read fmm lhe RAN, gne werd of date i latched i ince the mwltpizxer (bath latches s ¢|U“|'Iird
topether) and the DRMAC enable; the da ot of the latches, nnd penesares & wTike sirobs to the SO0 B
il galeote the high -::u low Tiye. .
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TWher &ara 5 WEOCE to the BAN. the DiLAC peoeraces g sead strabs for e 5000 and whils Zaz s val
on ke DM [AT bas, clocks o 6o the ioae latches. Bit <0 sgizcls whelier the hgh or loa b ok
writlen b FAl. Whoe the 50T has been weizen wo or reed oo, it cannct be patessed agar Winin £ 2ermar
mesovers pesiod Thic recovery perind 18 fsix masees SCC cloce cyeles plus 200 ax The SCC_RECOVERT
PAL mofetods SOC aotviny, assees the SCOC_REC_TDMER L sipnal, and slats & eouner the: ensure: e
peipvery perind is achieved, When tus Rigny s nezamed, the reeovery peridd 25 gver. Thes 5120zl passcs
to the DMAZ_SEQUENCER ang 63K _SEQUENTER, which fien 320 up the enazles Lo 2oe2ss the 510

6.3.6 Drivers and Receivers
'fh: drivers mod Teocivers used th forverT the TTL levels to putpu! levels are &5 (odlows

L AELES] (R5ad2, pal .-m::r'
adr CRAZEWYIL imipaiane=!
i ) ‘kalmeed ¥35 -
RH-EI'\I"EE . ol L35 sEalanced A vahwlarez:d;
LI Tatanect, W3]

6.4 BACKPORT BUS

The hasknas bes ic cthe L6-bit mulliplexssd data—an ‘—address baz faal conceets e mzin somoeaznis of &
D51 1o cach othes, B xhoam in Figure 611, Theoe aoe foum mair. 20mponents: 10 58000 misTos e
the 1T, the serial inderdace (TodAC and 220C). and the Tuffsr RAM (and Flag tems-zn).

Tne 68000, the (IC. and the DMAC are sl potzodal coaaliers of thy backyort bus vie thels oW seguss zer
Pals Al tness ssquencers ugsem wes 5:gnads o the SUT_RAN_CONWTROLS FAC In omaes |2 msd de.

Wit dacs to a2 fom he bulles Fasy, Toavoid 15 contsntiun, £l asaenzes 10 fe becEDoT Tu: im arialral o

by the beckpon ecsitmiz The arbitraior Tcocives roqaesls o wcceds e bazkpon Som the QUL ﬁHLl“' and
the LW AT and retams curregpobding grem simils. If nong of these 5 roguesting ecoess, e Lnd s b
dafaelt, coabled for acoess. Bickpos afbivaion ie shown in Figuse &5
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- Figure §—8: DEY11 Backport Arbllratlan

e

Omer the esbiator has eoebled & master ¢mia the bus, the beckport bus i controdied by the bue maseer's
* COMESpORGINE segueniss Tewe sber the 00, 48000, or DMAC sequsncer gencrars the sirme's (viz s
BEUF_RAM_CONTEDLS and olhes BALR) requared to contol dats Sow kel adaresses tothe bufer BAML
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6.4.1 Buffer RAM

Tie befer EAN consteis of o 325 5 £-bil slabs BAMS, glving 2 storape cspacity of 12K woris, Besaoss
the bazipor bus if a moltiniexed dete and address bus, 3 $2para sdoress pus 15 ased {or the buffsr Rads
mgsres: (BUF _RAW _ADD=161x)  The G000, the CHE, and the DMAC al beve adinses Iatchss 1o poid
e buffsy BaM adgdres: widic the da is read or writen w2 e backpor bes. Toc address u::l:n:l_r,__ i
contral lamc fos the bulles Rahd is in the E\_TF_RM.-'I LORTRDLS PAL

6.4.2 Command Memory Interface

DEVI] pooupies fous wonds {eipn borec) of O-badé mertaremzpped 1O space. The posidon of the lase
words withim the /0 pape 15 switch seleciable, ]=13|_1-ﬁ Bl ghcnns he oergn of the Command L PR T
Interfase.
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Figure 8- Commeand Memory Intattace . -

'1'h= TSR3 give the host acoess to anu-nber nf r:-nm:n:ul e smtus bits, and dcces: o Teserved BICE O DLELOT)
within the Bofler RaM for operaton of e somumard fotecface. The seszrved Bres ol Memary is rofrmed I
ax the Cormtuand Memary. The bast his acesss the Cornroand Memore by wribdng £ ZONS WORD sims
wddres W he Comemand M-::rnn Addsess Repierer {CMAR) ant reading or amiling dats 16 the mmory
focalion Uiroogh the Comunant Mamory D Remismer (CMDER].

Tne Command Memory iz 2K oAes decp. EEF"IZCIII.I.T:.E from SEFOOC 10 9AFTFR, Aoooss 0 the ZhE ey by
wia WORD ar LONG WORD ppes- A LONGE WORD ascess o U8R "haze + 47 wil acessz (e Jonp wosd
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in Command Memory staning 3 e address spocdfied in the A regisren & WORD arcoss o O O
wili acorss the EVEN WORD ) e adaress o Chia fepomien A WORE decess o CMDER L wvill acczss dl:
05D BORD ar che address in ChA megesiee, uan is, "Chla r2pager + 27,

Bits =10:2> of the vajg: wonzn @ Chie® (10 bil hedwa la1:h}.arz used = thy pddmss 1o Command
Memory, Wien mad, the THMAR onwzing the lam valus wrimen by cither me Lost of the 68X The valus i
.B.G‘I]Jﬂ_'l". read fromm Buffer B4 ..|.|:].|,‘,|.n3:¢ﬁ QFFFNZ. and Dot fn:-l:r the ChiA¥ faich.

Afer a meses the ThWEAR combents are invalid Wnn: the CSR Fiap K=sor bil bas been cleased,

The dara addecssed by CMAR is ;..::351*.;-1.? theooeh Comsnand Memare Dara Ragmem C‘MDR#“ and
ChIReL .

£.4.2 The Flag Ragister

The lawer byre (dzvicr 5pe) of B DEVIL Flag regizier 13 et lememed i the Duflzr Facd whils diz uzzer
btz (ropiess and sams biet & implemeatesd mothe FLAG_RED .r".-"._ rand somc disorew oo,

The major pan of the mister i sontamed in Ge PAL The cutvws from dhe BAL for itz =ldn, wlon, =l3e

D el¥x =l and <Ex are sonnesssd derétly back oniwn (e DRCKPOD DLE TRCSD I:tu_-, Erz dawer iy SeEmng

8 Bzg teziser mad.
Hir <%, the maen bil, i5 alwars driver oul o ke PAL #inze it 0s osed clzewbere on (e boerd, A beSer

aliows dhis Bt 10 drive (9 dakad bus duzng a Beg cegimer road AT idendcd baffor with its inpas groundsi,
drives & lopic "C" omle Wi <11= owhizh if col eplemznied sachin e FLAG_BEZGISTER Pall

VWier: Bt <> i= ssserted during z QIS backpon whle (QIC_HBFRD E is pépsted’. the dog mroisem P4
gencretes the sional CAR_RESZT H. If Bi <15 15 avered o the sams time, & Ber regsser Pal penooace:
SRF_YELF_TEXT L. _

Tae PAL.i=s siogked 2y FLAG WE L. Tuis zigna o5 geperagd by the ELF_RaM_CONTRCGLE FAL o
mEpOmsE 0 ANy whLE opemalion g iocauon FROD (hexadecimel’ on the bacoorl bus Ln":ll:t'.':r' o Iae 060
or - the 58207 Dutng & rewl operako. e gped FLAC O 2 ocneblos b oopet: of the Sl regsles
comisenents aolo thy buckpor b,

6.5 CONTROL SECTION

£.5.1 The 3000 Microprocessor

The micruprosessos wsed in the DEY1D s 2 SR000, ronning ar 10 Mz Thy mitrepresmaor, 1ogather with
its Srmeere, Gorirpls dee ppesation of e DEY11 modele, This 17 is described in Appemdix O

6.5.2 Address Decoding

The address space of the 5000 15 divided anwp 1w babves addresses fn::m 0 to YFOFFF [hezadesnial; as:z
Tocaky the BEOM0, and addresses from BOOOD0 w FFFFF {bexadooimel are.on the backpor bues. FPuguee &—10
Slhirws & bkook diagrar of the 63000 local bos,

If 68K _ADD<2%> Is poserted (thei ls, If the address is greater than TFEFET hexdgcimal). a backpon reqaesl
iy generated. ‘Shis i used 10 moosss sfy device on (o7 throogh’ the beckpor bug. Thess ‘dewizes. are: the
toffar BAM (ané Flag reoster), the QIC. the SCC. and the DMAS, The graon from the baskpon arbimaier
gk EMaSLE H clockes the du:..,udn:l sehect sirnels (al:u:l sumc achzr mmsn g0 ﬂm 'r-ru-1 are higlZ r.n.rnugh-:u
the amoass
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Figure 8-10: 68000 Local Bus -

REMCE

I BRE_ADDwE 5> ig negatad (thar is, if the addrsss is Tess than S00000 h=ﬂEﬂEEL'Dﬂfl. thz desoder U*?‘- seloots
devizes ao the G55 oen datz and eddwess baess i ¢nalled Thess dzwses 2!

«  The lpzal [sr.ﬁmh—pm:l.j Foahd

. The firmware ROM _ .

« A ser o Jawches nsed 1 control aad memdns th modem stans
+ The WAN addrees ROM '
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= A snd aof larches used to-control the s2oal inleslage Smnsueivesi, e dapncsts LED, and 5 omal iz

POWET-0T OPLOT SWILCeE

| wahle 62 mivcs the addrese spepe of the GENC mhidcruprocessor

Table 6=2: EBD00 Address Space

Address
(Bexedrrimal: BBE_ADDc23:36 Tiesice

i MR |

AXICRETS .
e L = DOODEZR ™ © ROk
100N L | RFEEE - D00 oot Ak
OO b : o [ e Mooem soims
ST L W DE‘::’.:-DC'-‘ Mo 10 cop—el 1200
00000 0 4000 TR Meder 10 cenmel T2
SN e SINEE [T 10 goens., CH2
DRI o SR noTTEXN 110 e, O
SN s SO FHE ] o =4 and dize conkwlc
TN TTOCE T (RN IO B2kl ind FIE2 rees
L e D007 50 BoErr BAM
TR It 9'.".'I-'i:' ' rooios sl Flag recisier, 1651 aeorss
RF 1 ST B uh [N Thog recinen nermz xoess
BTFIC La BT FRIE Hx Th [N T] ChenF weme acpare .
Ball w BASCIF hillalk, - GiC mgse
CEnnii w =k LonimIinX LT reqisier
FOMO0 e STRT LI SO0 m=gisiem

- aT

6.5.3 BBODD Micraprocessar Accasses

The &8K _OTACK | sl terminaice sfl BEOI0 accoescs, axcepl aotovsclor inlermups alinewledgs ovoies.
Fors iozal aocegs. the RER_LOCAT PAT, sssens S8F_DTATE L fo termiomse the sycle @ fhe $0-1251 Fossi bl
ume. Fer a backpom hoomss, the SBE_LOPCAL PAl gencoass G2%_BPREL ™2 haciman arbhrasar. Ths
BEK_ENASLE grant then poos to the $8K_SEQUENCEE which execules e desised cveole, and assers BE_
DTACE _E% L i 68K _LOCAal PAL a: the eod of the ool 100ms Tawes the S5K_1LOCAT PAL zsscrs

oK DTACK L to the R0 microproscssor o wrminece thic beckpor asbess.

6.5.4 Interrupt Logle

R —

There are gin souroes of intermapt to the 63000, (See Fipue ﬁ—iﬂ.jTI:l: signal: aee fed intg a poordty eocodor

which prodoces the inermupt sipnals [PL<2:0= L. The inteoupt sipruls @ thelr priotes are:

SOC—prionty & '
X2l—prioncy 5

QT (attoy—priensy 4

CRE_WER (wdte 1o csr—poonny 2
DA C—primity 2

3 me Tim=r—priensy 1
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Thea the G000 peceives an infernzd. o asserts al \bres function sods outpel: (FO2-02) and places tho
rrocty af the imbermupt on the lowss pdoress hoes, SER_ADD-R: (x Thest signids am vsed witun e
EE.I‘bLDC.L BAL o pm:lu wHTIOE A ackniialed pe sLEndts.

The CSR, DMAL, and timér intemrupts are sl pdee-sensitive 31 sourse, and use Sipfops 1o prodess invel-

EonSitive mbecTupl mguess These fipflons are cested when the ﬂp].’"'ﬂp'l-ﬂl‘ inermum s zsrvizes by CSR_
INTACE L. ORh4:T ™, ,-!,,C}‘: 1., i}TT'h’LEE’R. INTACK L .

If bz imterrupl i from. the SCC, a0 pridgrily b, the lewer brder addmess linex will beld.she walue €& VEER_
ADD2: 2> geserisd, GSE_ARIM<]= negaled) B tiponge 1o thoy, the 68K_LOCAL PAT providgss e
. a._,'m-:-n]i:._'E._ to the SO0, &8K SOC INTACK H.oIn comiancucn wacld, a8k_BPREQ. S8k 500 MWTALE
H ceiazze 2 buckporl mguesi. When thes = graned. the GRO00 reads O el wectr froe he dats |:||_.|5.
GER_DATT

If the intzrrupl i from ons of she Gher gounces, the PAZ Zaers HEE_VPA L Thiv sy the GRO0C 1 dy wr

alto—reciot in::aT,J__:\l, l;:,l-;:'l: It Telch=s b dnlay Tl weglor forani & _7:-1!_1.,|=I|.'u-:-;5 e SRR, wrglag sl o0 "r.l:hi'rr;
= vestor nemseEr oo, e HilErTLp g o cat Tt

6.5.5 Msmory—ROM, RAN

The dmmwase fo- the SEQO 0 agred o R beres (33K words:af RO I addison, e ARROE Lae sdK
ia-:.-tgs (SR wordsy of Jecal RAM mf 32 byies of 1D RCM The EDR and the 1ecas RAK ars Ll esed b
st GO, and neihe: B accasgainle dom te (bes. |

6.5.6. Input'Output

6.5.6.17 Modem Status

The D5 V1] modem Surs por ix iosged af word a:h:l.raqq -:ﬂﬂﬂf‘Lf':- Casnnel 0 mc-u:l-:r" FEnE l" L= ars locarsd
i1 the Tower hyee, channel 1 omeaden. stamns bics are Lozase? i the upper Wme. Twe B bu lanoncr erz-zrrooimsd
with the eroder fans. Each chamnel bas the following conneswes signals:

= Fuve r'n:.':-:l-::r: ‘stams gicmple from socoives ourpets COTIT 106, 207, 109 125 and 142 .
= Two st sipnals oeed during 'dia,g:h:-su: icRdn:.
- BEIE_EZ°F TEST cirnel which recore the boamd vackhoor excou=og che seii-iest.

Oy eesd aoeasees ane valid o addwose <PO0000-=, thaapn thow can be e ar word wecessos

6.5.6.2 Modem Control

Th: modom concol pan is combined itk the PIT0 and Serial aesise conel pen, l:'-ull.'-]'- shanmel being

sepearatsly addresssl. Charms] O modem and T2 contrals ame Jocaeed af word addoess <5000 Channed

1 modem.and 55 soomals are locatsd. ol =word: addrees =<CO000> Qoo word wrele pocesses dre valid o

afdresees <200000> and 400000 Two B bi! letches s sesociated with each haanel (14 eack wond), Dme

latzh gomtrole the modsm sigoels CCTTT 105, 10E_ 2 11: 140, 141 and (via 3 baes) tne & foexibie BRG

speeds. The.ather latch eootrols ail the enebiss to the sedal assist ciomdoy 4 bats), mamiaihol! releass of -
the FIFD, serial tnterface dala iad galing, ans the two seriel clock paths ¢Ontrid Bas. -
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65653 Swhehes, I} eonlral and Cable Codes

DSVI] has four swilches Whost sizte may be mead by the S300C. Tl:u’“ swiiches arr usmd 1o delenrsne '.I-&'
ehefarll stacs dor the Grtwass fn]J-:m:L,r_: ] r'.-.s-:l Stk SELIES 2T As folloess: :

 Chacnel 1; FWI-2 TEwI-l
Chamael 1; il - SWd Tieaping
Cr o Finrmal coeration
Lt | . O . E‘.l::.q-.td for eelmiien, of O23T
o it Fmerwd
om O Fresred
If batk :.1:|r~n:.h= are mal i 00T (Oplize Deber Teoln ek weii-wsr cxscudon is skipped awd wo OS5 i

enLares unmadsaiely on & r2get. - Tne ODT il then sxece througn me chizans: 1 connesios.

"o pable code is o P bis oode ther is osad o inform e forowaresofmears of e bos o wiapiz: cah.z
that iz attazhes, The cabic cofos are-secmssed B @ Sil=enr asdres: for sach chimnel, Dabile coozs &1z showsg
in Teble £-3

Table 63 GCable Codes

Cabils ¥alue

Cage Read

[ITen [Hexi Cptiom Mo, Funitieo

F L H3lo% Teox looczacc copnesle;

B L T T Hnn‘nf::l.l:.nn[: lamphach, mermecisr
q E b wilo il .bl-b'—n'.'ff .."n.q:|.1.|:1.er cale

z L BC19 =0T R ..'..-:url.rr caal-

Z I B I9E-DC RS- ddaseer copic

1 E G bl M L] YAS faspeer canls

0 F - Werning cocnemed

6564 1'D Stetug Chennel 0 «- READ Address 300000 _

The charme! O FIFC flalu: bits, the ckanncl 0 casle oode, and the module sentch ssttimgs awe rasc o
addrees <SO0000%, T cuanel 1 FIFO satis 2irs. the channel 1 2abic code, and the moduie swiicl serinc:
e mad from <SEO00Gs

Achess on either chanpel can be byvte or word Tead The switch setnge ane the sume &% tofe actesscd al
gddress <5000 Bl <11:&> redect the statz of the four gwilcnes on the module. A clofzd gwfich rmads
BS A X=Im,

Bits <£3:1 2> raturh dhe fanle code &8 eat b the n-:la;:lt r zakle (- loapback cannerlor) tarhed o the SC-way
I type cooneston, : '

The FIFD #ala: hhs <35:0> ar? the FE'DJR_I:HG FIFD CTRE_TRIC. FIFO_HEL D, and m" FIF _EMFTY
sipnals.

Eits <7 do e o1 w3ed
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&.5.6.5 Diegnestic and Driver Controls - WRITE address-600000

Wit goperies anould coly be word sized. One § ot Latch iz assouial=d wiln thiz Timogan. Teeo E-J,I_'."L-J.. e
chunnsl ars used o scloo the desined Sia imerfacs, Bis =201 gy channal i 5&]2*‘._: whils =552 g chemasl
1 selegl: i esther chennel the fw h:u- arg Inerproass s

HIH= 2% AT tnwalict s.n:l»::t:url
=115 gulaaw, BEGAE dovers
7w galasny BRI dovers
<0i= selecm VAL dhvers

fne = _Dama_LOOF sigrac pes channe! is ased for NOF ooz emurol. FFO_IN sipnels conteal the FoFOs
info, of clrzie while the ZEC_SIMK signal moe the LED T and on.

5.5.5.6 FIFD Reset - WRITE sddress <70000C- _

Wne aooesse shontd only b wims gizas. The omer byle 41 T LosEdon B5 the WAST mdldrssn o7 dae LENVIL

wincl, is sead from the I RO The siera assered d5 the 1T _R15_SEL This simal afss poes 1o e 50C_
RECOWVERY FAL which. wath the 628K _KW 19Tie wher L iigrid) srobz, 5oz ap the FIFO mesal &0zl 5

Fesor taine: plass van fE¥_DAT «<%&» lines. The 300 mecoven P4l pesimE n..l-lx FIFL_RE =] _ENABETE

1¢ the FFOCT BALiss. The FIFOCT Palis; prosnulé 2 signals: -

The CHx FFO_ERZSET resaw i FIFOE) convemmed. .
Th= -:Z!I-]:.:,_T[F,_r WERITE_TNHIEIT sors to (e FIFLMITN BASE) to comSition e incem R FIRD agie
clock! 51

6.6 The 68K_SEQUENCER

. Toc tminp nm:u-mu wond ez GEOOC ]TI.'ICW:J’I.'I.J.'E-:‘“"F and thas: of e feviems wioaealzd o thr G007

ooy the mekper, ase notdirectly compil ble. Therzfose. 2 Jeqc sspumess 8 0882 10 gancreme 12 strbes
ans enahis nesdes,

All daty png addiess lines. from the G800¢ ame Jached, 2 tners mo2 ac paraduls WTINE pesTant:or Lhe

£800. The sevence: ensblas the latches ai the-spproprisi time. and pensmdes d2ie S7ones 1% apprreTine
wvages. Tl 5K _EZQUENCER alse peneraes the simal B2 _DTACK_Eh 2. Thiz s:znal s csed b a2

“gEx TORCAL BAL for conmn. when the PAL peussares the S8K_DTACK L signal damint a 68000 2azepen

svele. The SRE_“OCAL PAT pensroces the SR00L backporl moquesl. The Bacinon assizaler simpoes i
r:u;{m:ﬁl ang eparies the 68000 onic thy backpoa by asszmoop the SEK_TWABLE Hiothe 68X _IZ0TENCEE.
The 6800 needs access o the Flag repdstss: the buffer R4V the inema! rglsers in the GIC, the LMAC
snd 10 SOC. The dara path for these pecagses is via the backpor tus dheouh Jatzhee commecled L U GE0C]
wldress bos, with the eppropriote strobes ganesared by the S51_SECQLENCEER, DMAC _SEGLENCER, and
Br_ARBITEATOR PAL:, :

TECHMW!IGAL DESCSRIPTION B-27



Flgure 6B-11; The Backport Bus

TERNRN

6.7 CLOCKS AND RESETS
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e -

€.7.1 Clocks ' R _

The mast=r clock for the D511 L oa 20 MEz crystal—contolled osciliawor Thics clock is divides b teen k2
produce 3 symmemica 20 MHx ook (CLOCK 20MHT). This 20 MHz clock drives the (14

From 20 MFz, 2 Bingre counier geacrates a 10 Mz olock 8 3 Mordock. o 2.3 1'_-1:-':2 clock, &nd o 02
Ilrﬂ-"..z ciock (tha iz, an B0 ns clpok periodl

wn

The 10 MHz clock = splil ifip theee sooe which drive the G800 microproczesar iu:u:] mzay af 1..“ P‘:._-,ﬁ

The 5 MHz output-from the coonce: ([EARLY O KK SMHT) is not syockmoized o tie 10 iz ani I3
Bz zlogks {thay 8. e risine edees de pol ocour af the same bme)

The E00 ns ¢lock dix forther devaded o procucr puless at:
CLOCK_L.AUS {i Sugicyslal '
CLOWTR_ 31z o3 1;.«-:.: cl
CLOCK_T5A% ._fl-dl-J-M'f:-'--l'-'.l
CLOCE 7R J1L.basviie)

CLOICK: AWK (15 fasiovoie]
CLOCK _TUK 50 dazicy el
CLOCKE_9XE [107.dusfovz)
LR _EN2 05 J202 Eosdmes]a:
CLOCE _3ME r3ma/zvale;
CLOCE R0ME (SCmascyels:

Cincks hetwear, 3125 and @ £X ars used ac inowss to tie band-ras persmtor PAL 1o gensrac the COUTT ]' :
elack {OTE LransIe clozkl, The CTT L _lL12 ¢lock i aleo psed For neeral kaopbaci (2575 (820 doomon 6.7

itk pu_'aa‘. ar .5 ms and 50 ms arr topats 1o e RESET Pal. whish a8 cicksd by E‘]_E-I:K_d» a% Thes:
patees ase sampaed 1o genaras f1e Carive” and pomer-pp ssgpences wlan ApRootnac

CLARCK_AAT ponzrarzs 8 regelas. aoocretaly Bmed intanopl to the SRR TIMER_INT) for dming pursoscs

6.7.2 Aesets
Thero eee throe sousoes of messs 0 the DEWV )] moduls, amd &1 are anpots @ the EZ5ET PATL TE: souscs:
BIC:

= Pawcr—gp, This ik indicated o oor of-
A oeraced O-Bus DOOR signw
AQIC_RESET (simu frnm thy Q08 asserad

=" Bos Init—eaused by assertico of the Q—bus BTN lies,. The oucpuc fram e L-bus ressiven, GIC_RTNTT
E. it tiken Sirscly 1o the mesel BAL and dges pol rser the 032 .

o Propramimed messl—saused by @-wilg 10 e DSY11 Flag reglshir mmset bal (FLAGS=]. Thii bitin iz
Flag mgister is hardwars decoded (see Seraon. 62,37 10 generatc CER_BESEZT H. Ther sigral does rom
mset thy QIC, Wher ths host 5% the sl B in he flag mgiscer, & board mssl ooty

. The (_BLS_RESET oulpul reges the REEET kit in the OSR_FLAG regimer when requied 10 tac
SKIF_SELF_TEST kil j5 el & the game ume, then the SKIP_SEF TEST Juncuga 15 aasensd

The G200 microprocesser equmes thal, an power—up, s reset and nalt pips are -ha‘lﬂ-'i Tar J'ff'u k. Any
subsegueni Tesel nead gy be 10 cigek cyeles {1 muorosecond;.

Ty Clgoks GENCrEm ToRes!:
=  CLOKE 50ME H peocrates the lonp (oowss—ar) peset
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v CLQCE_1.507% 2 generarss the shorl (powemd—ap reeet

Al pirgem=in, DO 45 assered (Bnd the QIC is r=smt). This signe’ for QIC_RESET) it sampled to bern
the res&l puiss. The salected clock drives 2 rvc—owrle courler within the RERET Pal, e curpas of =hick
aggerts RESET 1w meser the reel of the DEV1I board .

6.8 POWER SUPPLIES

The DEV1I is suppTied wAh power from fhe backplans. Thic privides the «5 W oand #22 V enppies The
D3Vl liny drivers and zeceivers diso oscd = -12 WV sapsly, whick is nol evailsble from - the *ack:lan:
EnEtead Ol 1 denved fosn the <22 % suppey By g DC—to—To5 ponvmrtes

g.8.1 DC=lo=0C Converter

The AT oD femvesrer & based on the TLASE oadichine maularos, =hich wees paiss—sid 1t mosdolalios o
repolace thy owipul The srcull ased (Figar: 6-17 & oz gmplifed coouil dizgram? will supply o masimyT
el of 300 ma.

Swilching pudses wan e TLAM switching transistzz. QL oq and off, cousng o puissd carend il nductin,
L1 :
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Figure 6=12: DC=GC Converter

REX3OCK

Whaa Q10 15 switzhes on, pomi X will fise wwards +.2 ¥, cansing curoerd to Zow chooupk D0 When 01
switched olf, the cutrerd thrzagh L1 stops and che reverss fizid aroung Li. cousss Ty e adlapsang MLAEICLc
field. doves point X neganve. This paw a foreeard Bizs on dinds DE, and swmen wilt (ow 10 U SO0t
througn D3, A the mpgneuc Halc collspsss. and cueor Hows. the volluge  Swnl X orises wid Dd g o

Coff aginn. The gimep:l soavs in his space undl tie oext polse @ms oo 211,

The ii-u:-e: it Figure £=12 shows the waveforms of the curmot throapa L, os s=en 5y an ool o620 across

R16. Wavcfoon (2) mpmscoE the switching poiscs fom the TLARY, When 1 is swiwhed oc, oumoen: misss
Lneasly undl i is swiwched off agpain. The collspsing field oaoent meduces Lneardy as i is mransfooed o
the qutpw (wavefamn (Bl With widar swiching pulscs |;I-:.[:|m5..m:a;l Ty he :l-ucr_l:l lin: marked idy), mozz
cuerant 15 wransferod (wavoiomo o).

Feafdpask from _|:b£ ourmt ta the TL&%4 iz compared with's referense wolwee. pencracd by dividing dasn
the torelaicd +5 WV from the TLA%S. Iffhe ouput veltape is sos gl e widh of e switchin s pulsr is
redunced, if & ic oo low, the width is mersssed.

The TLAS4 providss cumert protecsion by manitoring ths wolings aoross R16 fgincs the voliape acmoss R1G i

propericnal to the mursns taroupt L1 and, themfors, to the oulpul cereitl. As wib e “ﬂ]tnr.'t Epaisten. -
the pules widlk is aﬂjl.z-m BE TSCEEGATY.
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S Chapter 7
MAINTENANCE AND DIAGNOSTIC INFORMATION

7.1 SCOPE

Thi: ghaples explaing the maintenence soalesy, Bnd how o pse g diginoshe srogreec. e fing a acfaeove
Field-Raplazeable TUnit (FRITD. The desmipnon o sepriemented by voublzshoodsg Sowcars,

7.2 M AIﬁTEHANE E STRATEGY

7.21 Preventive Maintenance

Mg prevenTve MmAEmenanos i omeded forthds option. Buwesves i 0. Tos s¥sEm 08 woing szndised, £ vima
checd snoald oo mads for toose sonnsclors and deriagsd csbles.

T.2.2 Correctlve Iﬁalntanan::a

The KI319% mosvle. 17012423 7% pbbon gabigs, and HI17d disgivasan zacsl ae a2 reUs. Ceomeodys
manienznse s based op dnding and I=F3u:'5_r.k: the defzceve FRU I the f2uls s ot in toe DSYI20 oo
passible to do somr isstng of exlemal equinmern: (eech ss adapeer caTics) usmg the dingmostics suppdies
for the LEW LI, Howsesr, shos may mgueme addizons n:ql;i]:incm (5007 B eXiTa JoooTull roanmiion. s
Tublz F-1).

Tac mooblzsncalns disams wn S=alion 7.5 proviaz a recommendsd test sequencs: for D 23V om
ALoronAY svsismE,

7.3 SELF-TEST

The s=lf-imst sequenys Serls itmedsely afzs beg or doviee mset It consmst: of 15 pesk that check 1z
inteme worbne of fe TSV15 The wheee diapaadie commlemes i atouw mght sesonde, ari o GOS0
LET: on the madele pives a vispsl indicarion of the reawtc of the texr Toe lmals are:

1. GEONG micrnpr{:-:.éﬁﬁnr werifizstion tegt; the LED fashes furmg this st

o, Fomwars and [0 RO TR w@ee
3. Laoval RAM 1251

4. Funeruws -

5, Buffer Ra s

£, [IC megsmer test

T 500 regizer st

& DXAC register and acdressing 1se

0. Synchroncns dara mt:n‘u] aiznal tcet .
10. Ribbon cabledoopback tesl (oniy if the H2199 Iouphask conRecter & e
il. Synmchromous dat exiema® signul test (only 3 e H31B loopbeck conmestor i: fied)

MAIMTENANCE ANC DIAGNCETIC INFCEMATION 71



12, FLFLy tes:
17 CER st
té, Unexpoored interrup? mepaorting

Daring & sucesssfil sali-zs. the LED dashes noog, Pricfy, gad thom,. if el tosts pass wachoot filars. e
LED is turoed OF permdnerily. a '

if amy wm faile the LED wili stay off. The sel—ex AlRD repors offor and grams informaior to the nosr
thecach the CWMORE spd CRDEL regigters. This infontavon s asad by svser—bases discoosdos, and. s
fulty described in Section 3.3, -

Becansr of the limitations of the s&1f=1250 5 pasi does nat grarane:s thar gl sections of the modols are e, '

For examele, the s=lft=st ic onable to 1281 he D=8 drvers snd reoeivers. of mperl incores: satlch setdnee.

7.4 MicroVAX DIAGNOSTICS

7.4.1 MDM Diagnostics

Tae MicmVAX -:Iiag_i:lslics For (he D=1 men ender the MecroVay Diamostc Meopior AN Tfse kmowsn
a5 the Micro¥ak Maintenancs Swsleen’. The MM dainosas foo me DEWV1L has Ser gronsy of wur

1. “vecdfy mode functbooal lests

2. vepdr mods exsroizer jec

ur

-Bervice mods fupctendl |ests
4. Bervics modr exstuiser 1es!
5. Udlitics

When iesbng the DEV1. seoh DEVLY devize ie pamed DEVILE b MDA 1 is o siopele lalles indicaticg the
unii, A for be ot S 1gr Lthe gecind &nd 40 o0 )

MDA reqauives thet 2l devices be ngtatisd 0 the ysem g the affeess and wactor delermined o the fozung
addwess and veslor biblse. 17 ans devize an e system iz innslled A a0 incomset addmess. WO will as he
ghi= ra test t1al S=vice. and may nol b2 able W e sther devices nofae evosm, Feler o Appenas Fofo
infocmanen on Ooating devize address and Soatng weowT eddrees assiomerl:

F.4.1.1 Verlly Mode Testing

Worify mods funsional and &xeriser wis can be used by an wiTAinzd soemdlor by verily the hasic opessticd
of the DEVLL, Verify mode s 4o nou de snvthicg e coold canse disnoptica of a dats nétwadl. o whoch
the D51 fmav be connesad '

Lo order oo fulle wen the. pars of the D811 ehacked b the verify made tesi il 16 DAZESSETY 12 TUD b the
Functiomal Tesws and (he Exermgar Tesr The 344 hiskn Mensu apion “Tesl the aymem” will do fes,

T4.1.2 Verify Mede Functicnel Tests

The vatify mode functional st comprises 10 sa:pa..ﬁ tegts. All the tests ame cun With the DEY1] io intemal
toophack tode, $0 oo loopnack conmestars Bre necded The wss ars:

1. Seli=tes and tegise: les
2. Devizse initisfizabon tost
3. Basic commend letcese

4. Iotermupl s

7-2 D[SV Communicetions Qption Technicz! Descrpten
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Bxwnded command List &y

& o

Channe! sraTas lect

=1

. D2 ransmesgicn best

B Mulipiz transfers iesl

&, Eaffer gize st

10, Suffer acdmssing ==

A2l of these mests must be mar Wreeter. sequentially,
7.4.1.3 Verty Mode Exerciser Tas!

The verifv meds exermssr will use the EY1! o a similar win 1 the normel operaiog syetem By wamngy
geveral expIcisers (on different ofuonsl ar the same Hme, Sugpeol anid of e SYSIDD odn be isczies il

copeoms, The verife made ederaioer does por ofed thy gperzim o mofife e sraem dn ey owin, Whdzae
diagnosic i= manmeng. e 5% 11 will nod dismopl amy Jal: nensor: 1> whizh i@ 1= ceansctsd.

The 1.--:.:‘__-_: mods sresviser has three phasss:

1. Eesct DEVIL
2. Intz-mapl et
3. Daw manelar e

7.4.%3.4 Service Mota Testing ]
The servize mods 18515 ar meendss 1o he geedt bi an operater who is expensnowl wowwserg end reoglong
DIGTTAL eguinzient. Thees tosrs are only avsilshle by puschasioz an addinensw) lisenie hon DI AT

The servize rnide 12608 difies Iom the werife mode jess. IF en B3RS 220 toonzster i- deeled d1Innc o
servize serup. it cezd w padform addidenad testing on e channel o whoch U s comecies,

Anes e 20N eeetor Hac hesa booted or the " Disnle Sestam l::'-:-._ﬁgm.—.niqrr ans Deviczs” pprsa oo the
miin manu 185 been selemed, the servize sewup o pedormed befors e foe serces mods ©aT 15 oESCCLED

NOTE! e confeardoon o P fest connesior mus! mal B SR Zes ncem whes tie jer (o8 TEfaD YesNerts
- Ml The coanpEcker De imed.

Mg L verife modge weting. il iz essennad @ exsonr: both de Sactenal sk and e cxencizer s I orde 1y
@i 2 DE%11 fuily ' ) )

T.4.1.5 Service Mode Functianat Tasks

Thers are-11 beses in this sectioon. The Sest 10 am the same gc the wesily moar fiocbonal kests, bot s 12516
7 and § external loopback vay the E25799 128 connectss will be usend il one weas detecrzd dusing Lhe taruse
gemz. Toar 7 will sey 4l thrge dalfesenr rvpes. ol inerface drvers #ne feceivers used in‘the 2EV:L Ir
addlaon there is oos other wesl, only avellable in seodce mode:
11, BMod=m cootrdd #fkd FATE e

All the testz can be Tun Kegethes (sequentalty| by selecion from the MDM menus, or individwid s by Csinp
the MW command line iawerface. I during service ssmp. the H3399 s aoonector i nol delected o
g channsl the tess exece lo the game way gz in verily meode and st 1l doss ngt de anvdueg, I ¥
heve ooly ot E319% 2ar connector, the- tasts mast be maa paice. once for eazh shamel. Now thal the tost
cannestor conigurelion is deremmingd anly duning ssrvize selup and fUSC 0Ot be changed subseduendy.

MAINTENANCE AND DIAGNOETIS INFORAMETISN  T-3



T.41.6 Sarvice Mode Exerciger Tegt - )

The service made exerciser muos the same (575 &0 decrriped for che werify drode exesciser bul 2ech chaams
of the DEV ]I 13 pur inwa internal looptaty mode ondy 1F oo 5199 test Connain: was aawrrnd op the chaanel
dunng the service semp. If woo heve gniv one E5199 locoback sonnsilorn e exgrmsar wil acad 1z be e
tejce, gace for eash chapnel, Wole that th2 s cmnector configurdlicn = Seremiinsd ooy SO semewe
setap and must nod be changsd subsequend.

74.1.7 Cable Tes! Uity

This =51 majuites nser irervention- 11 187 each tyze l:lf adapler cablz thel can e tonnested tooo DEVIL. .

Thne spesific inopback comnector for @ach catve is nesded to run te s 48 LRIES in Taxle 7-1

Table 7-1: Adapter Cables and Loopbacks . :

DIGLIAL Dptem Lospbass.
Famrl Nu, - T Part Moy Stand ard ~ Conneoie
1701 3 ACIeR-a2 i RE-1200 76 B3k

AR -0 L] Mls 23T EiZak
1l BZ1FE-0Z A RELD ES10E
L7t L2 BCI9FLE COTTT W3S [ZhEi

tiirs Lim optivn 2an numbe B oraering Tepla=ment.

. $ Thie pe-i cammiits ef e cable wnd the 20-5TERI-T adumer

7.4.2 Running the MDA Diagnostics

The Me-croWa ¥ syvstem mantds desinbe how o topd B indo 1ke hacroVAZ and man MM 2wznos s,
All vedfy mods diammosoce ans seneics mode Jiamnastice. inslwiing E‘.J_'rg. icELE, CRO e omun lrgen O ws
ments et are displave? when OA K booted, Yoo will on'y Rzel 127 052 'hq. rar ! Lz inetfacs 0T
Wi (seleceed from the service nenw if-woo nesd 10 mn 1n|:l.'-rh_u3. [osrs. oF L7 dhe swslers b iol -.ami’h"&.
with dl devizes ab the comecl Flaaund adiress. .

The reer of this s=cticn descrbes operedon.of tie dagnostize well Teicest 125 ol MIdM =12 relzaze: o
MU mav ooerate sliphyy differeoty. Refer w the Mocrowar Disrrastie Mowricer Users Dl Zor TUL Szaaly
af MDA

T.4.21 Running Service Maode Tasls
The gervics mode funtiong gnd everciser toste are axswuted by malong the :-:E'.I:w-v-n:fl mee galszions Eom
the BTSN Miwin Blenu!

1. Sziect TThsidy e service meny” from the Minn Men

Seleq "Digplay the device meno™ from the Service Menw

Select the DSV andl w e frovm the Devies Mem:

4. Selec) either "Perform &l funcdonal teste” or "Perfoem the exeroser test" from the selectsal devate miehu

o p

The Semvice Setup is exgonwmd when scrvice mode \ems am o for the firs time 3-'['|:I3T1':|E|'E|l'|'l|5 the WL
system, or afie: seleciny the "Display sysiem comfigumlior. and dowiess” opon from the Main Meau

Wher performing sarvice mode tests an tae DEV11, the service somp szans bath cheanels of the DSV e
deteat whether & B3100 s ponnemor i fined The msub of this scan i3 us2d to delesming whethsr 4o pat
to uts inemal ioopback for cech chaonel it subsBgwen: wshng.

The service semy prompts the opemtor 1o ¢enness the HI1HY est commecter end press thy RETURN kéy.

T-4 [3Vi1 Gommunicatans Opton Technical Desc-ipiar
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The eropmam then indicates, lor ezch channzl, whetacr it wil LEr nbermal oF $RLETRA | 2NRhEts I = cannzoL
a: detecies on only one chasnei, £ remiodoT to 136 the adher ..':Lar.n-: is paver. Ui A0 ZONDBSIO7 WES doiecned.

a waming ic given. The opemilot mnst then press the EET RN key to procesd with [he 125mng.

If it is nec=ccary b0 meomiigose the st connecter (for sxample, mungfer o fron: ane chanoel conozorog oo the

ather). the "Disxay Sysiet Cenfimostion and Devices™ opben mus be gelapled fron the Mein mead beloo

eucoessTal t-:s:ing Cim proceel.

Examples of the putpul thlihed by "EL'IL"IJ.'III!' the Service Mods Fun: tiomit @y EXErcicar (2815 AIC mven boiow

i Example 7-1 and Exampls 7%,

7.4.2.2 Running Utlity Tesls
The cehiz tesl m:l.uh ‘1% e:&r:ule-d by ma.hn,r; ‘the fl:uIJ-:-wmg Mo seleclhs hf:m 1l'|.. YOS Main Broa-

1. Selec: Trsgay e servige menn” fom e Main Meno

2. Selezt Trispias e devaoe merw” fram the Serviee Meru
3. Selest o= DEVIT el o est Gom the Levice M
4. Selem "Display the fevice atlitics meau” Fom the selevisd device manu

T Sele Cﬂb.lc wa e from cthe devies whbides meau

The cahble &8 uiilry ruldes the operater through the s proceduc by EiVINE MEruosony s askiny Luess s
Booud e coefigusatian end wiich mss to perioom The cable 85T MEv MIR20n 0dapieT v il (Esd
pomnemo thas arz aor verosed By the DSV The sxble sl odkey zan sl Dr ased oo best exiengiorn 2uples
the! comform Lo e DLOTZA " specificanone.

Exarmples of roneing the ceble wes ol are gven beiow in Examp.z 7-2 o Exarpls 7-5

MOTE: !:'.r_.‘nr S the drowBieskooring uoies [Zection 7.5 for details of VELREZ23 0 oaRis resllna,

7.4.3 Example Printouts

Thiz gzoron containe Ive exampis prnteols o Uk resules af n.m:l.‘.n; e DEVI] MW disgiosnzs.

Example 91 shaws r single pass of the Serviee Mode Funcions! Tost: This was obiwned by flowing Lk
fequenc: of cqmmands in Ssodon 7420 amd sglecneg "Ferform al Manctional it an Slp £ A S5O0
test conremar was ftted Lo the channel O connecier an e disgituton panel The Loes from “Flease £17
beforr "DSV 1L stared " ane Lhe serece sew) whick & onoy oxsccted as deseribed in S2cuon T2

MAINTENANCE ANG DISZROSTIC INFORMATION  7=5
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Example 7-1: Successful Pags of All Service Made Functiona! Tests

Plasac fit the EILD? samt esssaober ta the

Covis mmanmel =2 bBe besass:d,) Lhes piuas EET@=F
Chamnel L1l e btepted WALNE ARTAINRL Coanlipll
Chasnel 2il oe tepred Osing ANTAIAE. SEApRenE

T fpily —am= —=p TIRT°] way WieT Fafeat Ern’h "4RT
wizh “he —esz cooaectozs Zithmd T3 the eLheI fnunfsal

Cheroing the te=t conneotor L SALyY detafted whas
wron =re azxed By The poogoas ds [0 the ssnnestoy

U2 o =-art tesiing.

Srpes

H
I
]

startes.
Tzaxr L c==2c Ourier L pLeFTAE.
Faas X t=st murher B osLADLAG -
Fase 1 ==t cumner 2 slefoud.
Fass L t=E: gumroes fosbestad.
CEVILR Fr=x %125t qumnms 5 ALlo¥oad.
CEVIZk paaz i z==t gurbes | sbaried.
Chanpe’ o cable coder
. H*L3% T=r- pomnesneT
"Charmel L czble code: '

He adzpster cable oo tesl SEnnesLad
Cozmaal L moder Fwrtus Llpew!
Test InSisaTe cieas '
Clear %tz S5=nc slea:z
Cerciez Deieci C_=ar
2ing ZondiTate clears
Laze s== RBapar <ls=r

SEVILE paee 1 wesl pumbes T oatarzas
DEvliE pes= 1 test cummes BoeCartad
DEVILIE pee=cl tesd muaiwr Eoszarca:s,
DEVILE prre 1 tmst numhes 10 ATAXTAC.
SEVLLA pase 1 twal. unécay 1T SZRTTRE.
2EVilE pasmed.

The @aviss papaed The fprotlozal asrvicz tmsts,

Peas the RZT77FE kEwy to metors te —hie previozz meoun, =

Example 7-2 shows a suseessful puss of (he Setize Mode Exerziger Tesl, Tnis oras oblaingd by miuming @
the seletied device meny by pressing RETURMN afior the Service Mods Fiastionid 125 shown w0 Stampic ¥-1
had compbstéd, and salecting "Perform the exercieer tesl” Mo tha: becanss it has plready haon eraciied
the serdice setup is 0107 repeed. -
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Example 'f-E: Rurming e Service Mode Ej_mr:is-nr Tes!

Wiip eoarted.
FrlE paks D ote=t punber o aTartea,

G = EI blooke-toaneferied
1 - o Eloghs Toafalerzes
2 = _ID block= trapsfabred
1 - ZI Slooke somam@iarzol’
I = :En bipckr tranpfarrod
1 - A0 olcokse rrapmferriec
Crmepmnml - - Z00 Elocks somnafwrred
Orarne. i - 40 bpilocke trapafarTec
Cranpus ° = ZI6 kElocir sopnsf=rred
Cha;rms 2 — 138 Eloois Sfanatirzed
Channes T — 220 Elochr toarwfarzed
Charnal - = 120 bBloske Tiasalerced
Chanr+ee 0 - 258 Elczhr 4osn=larzed
Chenzal - - 232 Tlomke Lrasaersel
Chansat O = 280 =lcohs STaLaferTec
Thmansel I - 347 Dleosky transfer-eZ
Poanmel 0 - 830 Dlogke TRANEZasTEZ
S=ypral 1 = (50 Zlooke trarnalaeroc
Thenfkl T - 300 Dlooke Transiesrsd
Tmammel 1 - 2l Elocke CrenaZexrac
Cramnel I - 430 Blochks transicor=c
Shasnel T - ZI0-Elzckx Lranaferr=az
Crampel.s - £40°Elnzka nesoSres
Charng. I = 3065 Elacha sicrras
Charnc. o — 450 Elzaka —zondfasr—oed
Channzl 2 - 420 blosehs traxnsZarced
Coans L - 447 Lleckas —rasai=roes
Chanmel 2 - 4FL plasks Transizr-ed
SEVilk pare 1 fweb nummes &ormazcad
Smanmel 0 - F sZer B
Shaamel 1 - : ==z
Cmammel T - L3
Zratmel 1 =

[ETELM wEs przEsz bo sLOp he exerciscr]

Won DTRSoe HRCT
DEVLLE phemped. .

Prwss the FETTRY kew o ra=cica %4 thae preEvicus mesi.

Example 7=3 shows (he cabie tam wtlity being nsed orog good %235 adapler eshie. This was abtenzd Ty
following the sequesnce of commands in Secnen T.4.2.2 A Y1 adapter cuby (BCI9F-CZ0 was amactisd Lo
the chaons] © coanecior on the dismibution pensl; and & HI240 s conneglon was attacned to the end of e
adapter catls. - : '
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Exemple T-3: Successiul Pass of ibe Cable Test Llill-i‘qr

Tz rzlt ke t=ct et 2azy time asnc ren oo b0 The Dfevicwns maeol.
ty¥pe "Z.95¥ bhelding Zown the CTRL key ans pressing the £ Eav.

DEIVZ1X star-ed.
DE%T1A ©ass 1 test nomber Do ostarted.

oETvL1 Cakle Test DEilicy”

. by iy
This v=ilitw» will axly work oosrzeczly =Ff the DEVIL Las
Dasaed 411l tne service mooe funsoticnal beszzs.

Eplect channmel z—e k2 teshes (0 oz- ) o

.25 pasle Pidozed - gsc E3EAD tact nonneoTos

Cloar lines are OV
“aTa lines are oOF

Moder. contzel/s—atuss lizes aze O%
Eavre wnl ocrDoeted tersting nis cacle? [OeHo, I=Yes ]

Cable ezt cenoleted
ZSVIlLk prazed.

Frpece the BETUEE «é+ fc retors o the= poexisor meRIZ. -
Examplc 7—4 shows & run of the cabls test wilicy with a Y24 adepier coblz [BCISDOE) with & H322E 103
connocter frad, Mow thar if Shed. fic sdasosr conneclor most be cemored fom the V.02 aaasiar catiz, Al
firzr thiy tesy feilcd, bocausc dhe Requen To Send modeom signzl line in the cabis wes fzcdoe Thz cublz sy
then eplaccd =ith 2 poos cabie, ans the test mpearsd mucersshuli=

Exemple 7-4: HMAepairing & Faull with the Cable Tas! Utility

Example T4 Conl’d. on next page
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Example 7=4 [Cant.):. Repalring-# Faul with the Cable Test Utlity

Ts halz =ne.tass p% oart Time oo feturn o the poevioor sesi,
tvze °C by noldizng Sewn, Tho ToFL key and prezzing the - key.

CEV1ZE aber-az. . .
CEY¥lskl pass 1 —Er: qumpes 1 Star—el.

CEvi: Saci= Tear Tzdl4tw

Thew woiloty will gnle work ecorrectly if the CEVIZ fas
Fassmd gt tro mesvize mody Tumctianal TertE, ’

Felect chasne’ =c b= tepbws (2D oz 23 @ 0

EETE malle Fit-es - c=e HIDER tast Donnestox

r W.ILSRELED om=la Sictps . nse EAXCE cesc copmaniot.  SZ
17=27E2i=I2 adactes i= ZisLmd 1t must e renzves Sar o Lnis o
ikt trat The caple=e pm#f Last connecTorn zoe

somowaTed, mrecs ESTURE wWhen Yaall Lo oonTinue

nmn
]
'y

= QO

2is0k llmps a—
H = OF

Tata lines
ke folliawings modes sionsls L@ fmgliti
teasn

iwag Zorm Slonal Debtect (farcies Delezte

Havi yoo coooletes tmatii this caslse? (0=Fe. 1=Yesl oo

[A7 ties powne the fsilty cable wis mapiased wim 2 good cabls ]

g Tha ca-les zni tewl SaLneSTor 2D
coopsmheds, =resa EXTURL wisn cesdy to zem—ornuE

Unimm Sonoro_/soates _anme ase -
Faw=s uUng ocAaslgted —essian thas fekle? [DsXo, i=Xep] = o
- r 3 H

farle test co=Clezed
CEVILE pamsed.

Frass —he RETUERE ey Lo rebuds T8 TRE DIEVioue Menc.

MAINTENANCE AND DIAGHCSTIC INFORMATICN 7-9
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Example 7-%shows & ren of the cable s utitery wdthi ¢ %325 adupter catle (GTISF=025, sk & HE2AD (asn
connecter foss. The tesr faied hecanse mag of e wires 171 Lhe zable had be=g severed.

Expmple T=j: Falllng Prss of Badly Demaged Adapter Cable

Tz helk tihe fTmel a- eBry Laime asd retosn to the previewa rans,
e

SyFe CE Ay hsiding f£aen the QTEL key end poessing the T okay.
DEVI1A atartmed, i . .
SHVILA zesr 1 Lwek flrhes [ oEtaried.
2EVL]l Cabkle Tepr Dtilicy
. . nats
Thae woiZity will czly work caos-=tzly _F the LCEVIL Las
FSA AR ﬂ}@ e pusvics mrds Tuossisrnal ferse,

LE

e w7t thamnal S¢ b= fested {0 2z 11
WoRE gakie fitied = ugpe EIZSD tesl coonactar
Chesi Lhet She sathler and test ooons
ShnFmeLay, FEesr RETIEN winen —eady t
Laza ex glezr Sipw ZRELT &F A4l dasnesier Sie=ing
Com 22 seie & Lhe Iollovwioys modem signelis i fzucizyy

Tatz Jammimnal Bmgdy

Palh Hwt Rmudy

Feclazt To Ewns

Tlaar Ta Shpf

Feceival Z-- @ ClZrMms Tmbimat :.'.'_u:;'_g: et

ELS

. FT
L=Tar

Rava wvep zespletes faxilpy Lhiz sasle? (=L,

Kl
-

Tasii Test commleTas.

DEST1A » EY¥rar pMetmms 2100 LE=BFF-1%85 1Z:FQ0:23.4E
Carss test falias :

Adumtor ankle

IULiR fallad, testios terminpeTecis

Frawas tha AETTAN way s Seturn BD o SEie TIeTiour meous .
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7.5 THDUELESHDDTIHG F'FIDCEDL!HE

This saclida provides & ﬂ-n.-.“uy: the® descrices the mezammendes? prossdune [or 1@8Lng the DEvILL
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7.6. TROUBLESHOOTING NOTES

Th: section 15 designesd 0 give vou 50M2 Roes (A mEY heip wog with testing and Toutloshdotdng the
DEvilL: '

7.6.1 Cable Loopback Limitations

Soms of the loopback coonzstor: wsed ©o 1280 the adapeer cablzs sfe not abls 1= loal bazs overy signzl
Table 7-2 Eves B ]jst'uj_'ﬂ-..ug Higmids bl ate oL bogped back (and terefare &r2 nor @a=d by e dismesizs;.

Table 7-2: Loopback Connactar Limitatlons

Interfase Fn Cn 2H-Vrey Pin (o lmesface i
Loopbock Standard Lunnecrar . Conmeern: Sumal Name
HS2:E WaaRsHt 16 ‘2 frmrir Lo
E3Z8d . g 17 R : Rmg Imbesie

Es1us LT e LR 15 ’ 14 Remeiz Luoy

7.6.2 Dlagnostic Limitatlons

The disgpesdcs 6o oot we the =12 W sooniv on the DEV 1L modle This Gr De recEsured ALEaaily & e
naganive end of the clootraivic capaciior ©=1.

7.6.3 R5-423 Modeams

Wwany B5-427 modems =il I:II;‘-': dat: gnd closk meosiven termimalad o S0 olins, Usualy, woo BRoold o2
gnlc to out & linke 10 pree 2 Rick impedanss tecrunaten. vs shown o Frpuars 5= Toe W 10 BpEnBoan o A
the: the 50 ohm termnsticn can be wesd 10 appicabone osing et Casle. well spelia anenrs

MNOTE: The S5V Wil o word wask receivers ermingied 5 55 ennw.

7.6.4 R544%

14 Standars Bi—H0 dessribesx pwo interfaees ooe 13 an imerdase fouo high dara cawes commonde called
5427, and the other ic an imtzrfese for Tow datp mates comemondy caled BE—23 RS—2% descdbe: {2
required sipoel mam amungemense for sash of thess nweriazes. Howeover, some DTE menviemorsrs Rave
implemesnoced e differsor sipral retarr armanpemer: [or the BS=423 rpe imerface, Trhoe diFeronr simal renom
emEnremsn: ic descrived as corfowrarion. 2 m e EIA Standerd BE22-4 The armogement wecd in Z1a
Standard RE—H7 iz thal gwscribed 8 rofdparanen [ in e SiA Sandsed KE23-a Upfornneiz]y e teo
signd! miem cfigurdsong am ngl drectly compasibie. Themelar you showls maks sgoe that the RE—<22
mdsn or other RE=A23 DCE o whick U DSY1] 45 atlached corfomos oo the condzureiion | AManEsment

The adapier catle BO19B=01 18 gsesd Mo sonnedting 1 RE=422 evpe pquipment The edapter casls BCLVE-D:
is ossd for conmegliog W corfewraiion [ RE=533 type sguiprment

=12 DEV1 Communicadors Optien Technica Dessription
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Figure 7=1: Typicel R5=423 Modem Becelver Circult

BEXMK

7.6.5 Testing Rbbon Cables

If & tibbon cablz is suspectsd of baing fanin. then the riboon pahies sar be eressed (o202 D e Sl "move: ™
with the cghlz. Crossing Lhes Fibeon cabies medns connechng 31 oo the moduie o I2 o the distributicn. panet,
H3374, Boc T2 on the medule (o §: on the dismibaton pang] HATTA, '

MA-IHTEMANGE AND DIAGNCETIC INFORKATION 712



7.6.6 V.22 Cable Tests (BC1580)

Wh=n nl:m:urg the WOM Dable Te) [ilizy, mote dhe me'rj.iag-.;xsuc fequires har &l signais be ooped hack
in osder to west the u.-_‘;apl;.-.:r pasles vt {he EXLERSEON CATES Ea-:'r‘._ﬁ'.&'.el:.-. Tlietedege, thet 25T ALLE GOL 7% 707

when the gdopier coone(os (par merber 12-27501-01) i fized (see Figare ¥-I) 17 the ademinr ceancoin:
ir suspect, te5 i o7 conbiogely with an ohbm-ELeeer

T-1& D5Vi1 Cafmmunisations Datian Tesnnica Descrpticr.
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Flgu re. T=2: Testing the V.24 Adapler Cabie

REMN M

7.6.7 NCP Loop Testing.

MEF fan e veed 1o test cirmiite and oodes-within the oetwork, Thers 35 (RS COMMUOAncs e,

P CIRCUTT m'.rﬁ:r__:uﬂme
LGP KOODE node_rame

MAINTENANCE AND DIAGNOSTIC INFORKLATION 7-15



Whar. TOOP CIRCUTT it ptad 4 mainterances messags 4= ransmitesd wong the fowl The nidde g 1k
for end examines and reterrs the mAlNLonAnSE MEELAEE. IOGIZEONE fol §f b pess oop=d. Tihe '*:an:-:rl.ll':n;
oode receives the messsape #nd the siocois has been sboeo o wode. IE instesd 07 (e Somuit connelting Cwe
podes, the ciron: compose: & nods with & loopoack conmesos dited, then the node i both e wansnsing
nods gad the mesiving node. Lo is thea ooly the 1odu] croudt faal is ksted ap Lo the @0hack cORanar

Locp GHode is 8 rootinp-leve: tens, and Bs such does oot ses specils sirewis

The emanpemen of ciogk irew’s in the DEV1] will resull in the rseeived T clock sonducior i e adepear
and cxtension cables nol being 1281ed when e loopback cornsctor is wesd for perfermng MOF sieccit doeg
t=sts. When the D51 s %81 10 nge i inwermal clock, sush a8 when g Toophack connecton = usec the DAL
ginerates 8 clock signal @0 citenr OCTTT 1350 Dt uswe thy Slock within the madoe Ior vransmmitinz dawe
Thus. if there ix & 2 broken eonductor in the meeived T elovk cirtuil, the 100p ool @ oill not deczco
thae: fanlc

WCP loor commands carn be wssd 10 18m furonits connectng the DEVLE 1o athes equipruenal Sodeawer U ve

* suspest thal the cuble wsached o e DEWIL e fathy. vou shoeld wee the MR cable e wiory i cascn

thz mderter ant exismvion sables, farher then gse the NIF loop wormmand with = loopback comaceser fiveesd 1o
the vabl= ends. :

A rypizal fault isolasion sratgy wing NCE LOOP CIRCUTT mught then be:
1. Loop éirsuil a7 fa node
2. Loop ¢irsuil, put DCE e remotz lean

3. Loop crazl, pul 2CE nw oyl Soap
4. Bei govies o intemidl 1007
5. MDM gablz es oolicy, ioopbeak &1 oad ol adoster sibie

B, MDMW cahle 125 oolicy, wapbask st =rd of exkenxson cibis.

7.7 FIELD-REPLACEABLE UNITS (FRUs)

Th: FR 13 and fecommendsd spares Lol far the 517 a4

Table 7-3:

Parl Mumber Itam ' Cuanilcy per DEYL) =
BEAI RO DV 11— mecs L

A3 LOE=T DSV =& madulz I

10013430 1i~inza Heken able ascembly I

Ly 243005 T—indn rikkon cibit sembly 1

l'.l-l.‘.".!-l-B—':li Ai—nch ribbea b 1Camby s

Bl Tistribulem panal ’ 1

[ ' Limphuck sonsmecanr 1

ST 01 oy . . i

# All purts excepl tne M5108-PA and Y5195 apply ooty to the DSV =34

T=16 DOEVI1 Commancaiors Optian Tecmn:oa D::&:npt:u;.



Io mekfisinr (o these Rpates. the Symehtonocs Communiceton: Jphon CRR1E BuL 2oNG20S ans of aach alapier
esble and-afapier seble popback eoonecier. These cable: and commsvoTs d¢ Do fromm zar of the LiSYAL
opaoa, .

Taole 7-4; Adapter Cables

DICITAL : Loopha:k

Farl . © {pton Parl Mo, Stpoderd . CoooeereT

Lol LLEE-TL . BECiFH-UZ El4 REzsn'sn'Is EX5LGE
B5iemtis COT Va4RS-0 s

Ll L 5A0] [ ail- L Ein RA=42211 B KR

AT W S | EC1T—02 OOOT. V.58 15230

Table 7-5: Extanslor Cables
IpteTface .i.d;;pl:qr anle Exlensiga C_H'I:I]D

e R B3]1P0=0z ’ BIZ225E-I0 0 fee! 32008 melanst
BT205-0 ZF feel A melira]
ECIA=<3" 58 foon 1LY e

BC2I7-50 FO Sl 1152 mokltra’

Was B a= BC_9L=37 o5 ool 7 AL meLnt

b Tndde | I I o P R SRt (L 3
BT ITL=f0 (00 reer (205 et

Rt by h; R PO L DoR5T—15 10 T=elL (315 miemsars,

RE-£23 BEISE-DD ES0-2% 25 ool (162 ey
B34 34 fear <10.7 mewse -
BCSA0—A0 5 foae 152 mElsE) -
BCES1=TE 74 fexs (LLG mElerd

BCEETALD |G e XS mmsel

< Tais pan coasisle of te fable wd Y LA-27505-00 slapoor -
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_ _App_endix" A
PROTOCOL DETAILS

A1 SDLCHDLE

SELE and HD_C are similar in mnqL rospels. Theiwe potossls ang bit-omet LLI‘_ BLZ 5 TAMT LE oRmpoeed
of aeveTel parTe:

- An orening Eug whish s £ aoicoe I:u srquance (01311315, 7E (hexadesimal i

¢ A dawm field ' '

«  Ablock—cneck sequense {16 Tas defved ving e CRO-CCITT polvromizly

= A ..]I:ISi.T..E ding

Tae cloeing Hap of e frame may b-: coreidersS to B the opendn; fzp oo she foliensng fame

Bit stufEng ix ussd b0 achieve Qs manspecensy. This sornposes wrecrong 3 0 afer svery seguerce of foe
coneecrtve 15, and memoveing this 0 i fe receiver

The frel fiel: it he deie secdon is ar addrees S0l T4t bs ene bete leop dn 32000 o bassc BBCC Ie
extznded HIDLC the saam aignificant b1t of 2ach add=ess aie indiczwes. 170t 25 clear, ol e 2 conneaior
bryte iur the address. The D8V11 supportes w ousireers of Z-beie address matchen

In gezeadary slanons this asdress Geld = compamed 12 e 2uen agdrese. F it matckey [or i e Woadzase
pddres—al, 1) M= messace is proseesed mtbersise il i5 igneszo

Tranerigsion 2 be Bhored by sending. i ssquene of ar Jessr 82ven L5 withool uay srfes D ANV RS20
L=-misnle? wath this spgocooe bs discardsd,

Ax the pritosnl R bR-senied fere s ne mestnchon on e mumser of T i Lhy mesbage, Tacr: 1= oo
pes) Mor O dazs fizld toconzin &0 egac ournher of charactersizs gmes, Howswves 17 Sheraniel—€izs (i
&re TeT uses. the procassinp of the meerved daa stream ar the end of messages hecnnies compler Theseirs
the meazriction ie onforeed 2 the DSV '

Te gee the DSV11 m SDLC or FOLOC growscol medes, the intiafizaben pacamerers shos be 52 up i
falloas: ' ' '

+  Procconl fisld 5= 1o I—ID,_.:: (or exlended HOLO if Z-bete 'mid:;-,sa. malciang s 1 I:-.:1_1c;:| )

- Error check Held set 1o CRG=-CXCITT, presat w 1s '

= Idi= with svme .

- Address charaztsrs md.scl:md-ury SIaUan hit 2ot g2 needec

v Reveiver enabled ' I

Tl:m ofidy charasher sime fuppened i E:iEti' kirs: prkar character sizss wilinat ba I::ii::.t:-n:.f.- bt the address and
ol Helde wil oL compy wiih the HDLC sp:-:nﬂ-:aunn

Feomive affens should T quEued 1z the boasd T‘v:'-' th_ e flles by the LIOMINE MesEHgs:, J.I' thy ald-ess
misiches (o the gradion i primary).

Teansmit bullers tan be previded. Ther wil b sl wuh the necessary messige Faning and bk chezkarg
perlimmed by the board.

FROTGCOL DETAILS  &-1.



A2 DDCMP

DLOCKE 15 2 DIGITAT propristany pecldenl.  Thiy protocol i= byte-griented, and dats transparsosy is
mzimEined by the s of 8 cound field AJ héxdlecimal value: guded in this descripdon of DLDME
arc T—bil ASCH =lus pader, Bving an 8= J=byles sods

The mescage start: with syOshTORiFng se(uenie, eargisang of geveril BV chimsen (96 hexeivoime
The anmber of 5™ chamacters s2ot depsnds oo the cimisng ol the prewviogs messesge Message: gar 22 oser!
with ao intervenine 8% charestsrs, as syvochronizalion &an b muintwines a; 10z end of & massipe oT &
srquence of four or rﬂﬂ.t Y5 can be senl, ddpendme oo the state of the QETRC fap in e precshng
FOEE5a .

The syochmooizing seguenczs @5 Followsd by 2 mektage=ngpe byl Thii can lake hres vakyes: a comirdl
messzee 5 indicatsd by an ENG btz (05 hexadecimed), o mainl4ndmee meiiige 12 11|..:11ca..£*' hx i LLE hy=

(D0 hexadecimal,. end a daiz messape i indscalsd T an 30F bwe 80 hewadEsima?  any gher valug 1s
illepet — false symchronizetion ic assuomsd. and the recsiwer ssanes lor thy el sw'l-:‘hn::'l ML Syl

It meinicnance and dsts oessemes. tas nexdt field i the coont Gell. In sontol messsgues, it 2 (he bepefsubl v

field

In datz meszag=x. this iz foliowe: Tv a responss number and o ieEeso? nenbas Tor ackuswl2d pmes pucpiser.,
In other bypes of messzes, 11 is beo equivalenl—gized inlarneiign liells

An pddmess fielt follows, ang the beadss hiock is compieied by & Wosk-chack sagience gengrated chicg U=
CEC-16 polyacamaid

In data and mainlenanzs m:.-ssgkljzs. w e feid Flows ameedizialy 38 e Blosh—chacl Sequenss, i
lergtn i ar specified T the poun: H121d of the haadar Conr-gl messapes have ne sealv daie fieid Wonen
pres=a. the detz feld i _.-:.h'ljl:l'.l.lm T a seconi] higdh chezk. ]_'F'T" umnes o e dads G2l s esng e CRIZ-T0
polymomil 2ELn.

I7 4he nexl meessage canngT Bllew immadiacely ther e plessage seapmnes s wrminatd b IZEL hamos Z0FF
feexideiamal j.

To us= 1ha TDSW]11L 1n DOOMFP fraLi: 2 1‘1-:::-!:1.& L|E 1r|'-L|a_|:r:.':I.|-:“~"'| [rarasrad iz s Anmddd bz ."“I. Lf: &5 folios:

+ . Prtowod figld s21 to DOCK=

« Tne firfl addregs characie: and e scoondery sELGa bit 520 as necded

+  Racgiver afiabled i )

Restive bufters siould e gusaed o the DEVEL They ik be fillzd b the incoming mca:a,._.:s i e gddoess
maiches {or e SLAton :f primary ), regardlegs of whethe: the E‘j’" i5 cormo.

Trangri buffere wil' 'be sem Witk the necegsary meggage—feaming and block-check chicatiers uﬂd::.l.l:l" tha
D5Y1: The trensmit buffer sbould comnsis of & single tiock coaaining tie DOICME neader '._'F'«"ll.]' Ao unuse
word for the CRC: and ihe dare field 40 pmwded,-

Eacaive puffers wll be formatmed in the sarwe way; tha ig, the CRO will be included and thr beader and data
provided in onz boffer. IF the header CRC on the incerning dat: 16 invalid, the data Migld 25 ndr, ransfemed.
The opersbion gtetis i sor to indicate an eeror, if aoy, aod the host cen Setemine foom e - embion stans
whether the header or thie. date failed :

A=2 0EV1 Communications Ootlon Tezhnical Descripton
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A3 BISYNC

BISYNC iz [BM': biramy svooaropous comeiunications protzool. A BISYRO T.I1"Eb|l|:ﬁE cgn, apocnelly, sar
with 8 nca.de.r Tf prescat. she headss stacls witn an 30H chemzoen :

The =l n_.,-,[: St with an. 8TX charusign and ends with an ETK o en. ETB v;]:u_u"l,,r

Ths wailer 15 cum]:-usc:.; af an soor sheck cosc. This 15 sither an LRC or o CRE Jz.:f:n._n & o the charester
fomma being wsed. The check is gaizuwlaied on the camplets messags from the S-,_'JH i p:a&.m 12 the
Fr;.;m LY g -are not inalooed, neqther are enides I1LE5 meoluged in III:I...'I.EFEJ'::TI Tl .

Transozren: data i dolumited by 2 i—tharstiar requence: DLE STX at-the slart. an! OLE 515 ar DILE 1_.=..
. fhe and Ju:q- eolazs.the STX and ETXETE used o n-:-rmul e,

THIE YN alan uses charastss sequenses Tor Lok conmol:

EL - . used 10°ba2 for £ |ire and ReglsiLRe—CETEIS ST o she [as! pcknewloirm=s -

Mk - used 10 mdizale e U prev sl CONSMisEm =8 ip-eres el shauld ke anEc

ACKE - wed &5 scknrwisdpment fer mulngoin sieclice Ezr mid, and sven-numbeid bloocs

ACK: - usrd poen asiimevs mdymeitl o ndd-nu.n:':i.'re:l. bleske

T T = ir 3 pmiler wknowkaemsas, b _-r::p-g.:l's “ne rankils W st befers cending she orst messge

Ke. = i Ls 4 preidve asewekcancens e cequers the Samemilles e eleid [ = =mperanis. 10 2llew the

ciwian curenly eV 1e Send 4 DIZieprary marans
R - “meed by @ bernilting awnien wosok fe boe il i i read: ogend e DEXt MESSags
TR - e Lo apl the bleck wn der Simckchark Temesss ity i e feoomes imeadinel; by e bles cleck.
Thz 25511 suppans EBCTLC Clarsoier coding, The codes for thusa Sonu; sirrals &1r gver 1 Tahiz &1
The DEVIL supporte BIEYNT faming anZ block shevking. I gnes oot srpoom the line Gonin mHessag act.

bur it do=s pass them 10 the hom for inspection g, uze, 17 £ampom w rranepErenl deni maodt, bul dnes aon
perioon Doz stufiEng,

Table A-1: BISYNC Control Seguence Coding

ERCRIC N FECDIE
Fequence Title Hexwaderimsal Secuence I Aexatecimic
&5 03 AT 5,
ETH i 05 ipl=o callkf EOR: 2
ETX HE = th
BT 37 AL .5
=) P} M. 106
AT L WACK 10,78
B = RVl 10,75
CLE 10 T 0z,
RAE. - am '

a—

Tne DSV11 requies tha: CRO—16 is us=d fos the Hock check and 5 charasier sz of 2ight S s sslesis

The DSV 11 terminates eceive commands when sy of the following cantrol seguecess is reopmized: ENQL
:n':'t':['-'-Ll, ACKL, WAE, WaCK EVI, TTIH EQT, TTE = block check. or ETX + hiock check, I5 theend ol
a dala messare i detemed, te block—check. charaeess ane checked by using the appropnas soor—dstecton

PRACTOCOL DETAILE A2



method. The tespans: fisid indisines f1e vakdine of the puffer The while Aw3sa0e is L-mm’a—e._ wellallan
the bloci chesk wes comTecl of nol.

Om wanemission the DEV1D insers (he hlosk-check clamaciers [CRO-16 of VESLRI malewlated Fom
th= drst STh or SO (the 5T of S0H & 6ot incinded) afer anv of VA, ETS o ITE. Bladk—es)
chameclers. for both mAnEmission and’ re:epunn gre-anly Roponed G T-he ckatames oo VEDTRC, and
£-bi: characress for CZRC—IE-

Trapsparsnr made is supcotted o the INSW 10 bl griffed [0F = fla-aciers ame tang "Ern-_-fl thlo U e
paffer- They ar not inseresd int fhe toumsmiy bulen thes 45 Us sagpongizlily of the host Trarspasencs
mguiremenrs for block—check slewlanong and Synchm!:u:_ing sequences aie mies by the DSVl

SYM Gequences are nok inciudsd w the black. shesk on eecepaicn. They are inRemed or cransclissar. 17 che
prriod eraesen 5V seguances sxneseds goe 2200nd

PAly SCuences s JENOCES o fecephiom. Al Jasl e PAD @5 addad oo gach warsmincs messgs, o allow
the dats to gel oot before modem pemamung 1§ initaed.

To ase the DEVL] in BISYIC mode, the anilializgaon Pasammers shouls be sor ur 85 folows,
v Protocol fiels =i e BISTMNG, wing EBODIC elasarier coding '

«  Charact=r siz= 4=¢ ta sighl bity

Elock—check tpe #20 CRC-18 o1 oo asror conieal a5 required

+ Idle w10 symmick S as mguered '

v Recmiver eoablesd

R.:-.._,m-.“ iff=sz shiould b= -_:u-,Ji:._. ko she boar!. The will ‘!_:-E "JJ l|".- ..."u'_ ILLEMANS MICERANTE.

Properdy Tormatied srangemis bullers can ke gosued m the boasd, Space muse be 128 in the munsml bofer i
block—cherk thamglen: 14 by ingared, gven 4t the enc of w2 frame,

A= DS C-:jr"!mu*.inatu.ﬁh Qpi:gn Teshnical Deacripian



- Appendlx B
SPECIFICATIONS

" B.1 PHYSICAL DESCRIPTION
The diffeenl vergions of fie ISV1 are descdbad it Chapeer-a

B.2 ENVIRONMENTAL CONDITIONS

v - Minimuen cperaang air pressuce: Feguivalant o #0000 oot 2440 ol

v Minigrun, TENSDOMAGDD BT pressune: Bgurvalent o 36000 fest (4880 my
r $0age emperamrs: —0°C o 6870 200 - 13107

+ Operaang wmperEim: 57019 AIPCLA1°F W 14'5‘1:'}

»  Redavve humidee: 10% to 93% non-candensing

BIGITA” nommal’y dzinse the gpesiing wmpemetre mops for s synem g 590 1o 3000 JG1°F o Las°Ey) the
1940 difference guoted abovs -ailows foc o wemoemtar: madisn| insdde the seazo e

B.3 ELECTRICAL REQUIREMENTS
25 WOIND = 5% o Rl A-2LS W {nvpical;
SRV OO = STgn S A ZEEW [:r!a:i:n':ln:':
12 %W IFC = 5%.al 640 A 77 W {oypdoatt
+12 ¥ I = 5% & 640 mA RS W mazimum)

" Loeds upplisd o the Q221w

Q22-bus AT lpads: 30

i 22-tnzs DG Loads: 1.0

B.4 INTERFACES
B.4.1 System Bus interface
_The W5106 module car be coanected dimedly o any (22-bus bacerlane.

B.42 Serial Interfaces

—

BPECIFICATIONS B
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B.4.2.1 Interface Standards
Thz DEV]: provides interchanpes circuite to allaow opiclim of Me foknw:ng da: commimizetaes incrisces:

s Eih RS-230-C, Ele-153-T) angd COCTT V.2

o ElA RAE=A4% and OCTTT W26

v COTTT VES

The alectrical chargrerisoos of the sipnals provided ane as Tollows:

s CCITT Recsmemendacon V.55 fists & number .:;I' imerciange cirowss whesr elestioal Eﬁlﬁd:ﬁﬁl‘i'ﬁ.
shopld Be ag deseginey in CCTTT Resommendation ¥28 oF 25 1o OCTTT Recommendadon V.33 Azpender
I | . | . .

«  EIA gtandard BE-232-C gpecifies it 0w elsgrics] signal chamseteistcs end is aoly for deta signaltng
mates up 10 208 bitds. CCTTT Recommendabon V.24 e iwell only a Lim of definidons for iclerchisge
girmuts bepwsen OTE: and DCE:, When refsrred Lo 26 4 ma2em nierEce. it iz essacizlea wilh e
glarirical claracierisnos dessines in CTIT. Rerominencaion Y28,

+  EI& stendast RE-445 hae different requirementy for d-Mferer dais sipnelling ratrs. ans 2o Swd Gple g nas
af inlerchan e cirouir. : .

Lategary 1

* AR kdrgds snd below—Tlectrizal chamclenstics of ELA sranderd BA—SC2-A wilhool &uzis emiinamar.
ar ELA standard BE—4 3-8

Mhove 20K blss—Finomcal chacaciersdyy of Eld manzars Ri—eDi-a oith or o wiliies calhz
. bErmirag. : ",

Calz ooy i

Flaptaa? sharpoiecisioss of ELS standas! RA=425-4 are uwed

. Misz Tl rwno inrerfaces am provided for ELA B S=a49:

v Thy refemed 1o 25 BE—£25 is used for dala .':-:i.l-:nalhrlg raes of 20X b=t end below:

v Ther eferred to s RS—SI2 s uxed? Jordals signaling csics 2bovs 20K Pish

B.5 ELECTRICAL COMPATIBILITY _
The D&W1] has reecivers and wansmitters compatizle with e recommendations und slandstds reqlises by
(he dars POMOLTizRSo0s ioteriass: ghove. The Ffollowong list indicases the intetiizas with whioh e 5% 11
1§ compatible:

v  REAIEC
+  REAT-A
. RE-—#I.IE—A
LR " 1]
LI H
W33
W35

B-2 DSvY' Communicstions. Dption Tachnlesl Dasariptizs



B.6 PERFOBMANTE T
B.6.1 Data Rates

The dita male of £ash chanmel san be contrelled b as external or & sitemal cdack. The sclecdon of intemel
of sxiemmal Iogk i under profem Caome. .
Using a0 extzmil slock, wm the ioerface. either channel car ogerale & daiz caes wp o 236000 boes's
fHDLE ant DDCAMP). _ :
Using an imemally gencrated clock -.-,:r_hn: chimnel can be prog: 3.n1|:r'.u:l o opzrac: 21 anc of the follewiag
clly mkes {hasds )
ThE
18551
L]
TEL3E
B L5
1255

S2p Tabic -1 for $ie movdmom gizle leagth tha car be osed for esch o e,

B.68.2 Throughput:
The overall theoupinud of te module pives the nliowing copsoming on the oprraden of the DFV70 2 hogl
If bath channzls e being ussdl sithullanescsly. nzicher cnann=] cz3 opsrats @ sp=wd sbove A2EIG mins,

If cmiy oo chammel is being wsed. i3 com operai sl Spzoc: ap o the masimumn oliowss dala oz of 230000
Tz s,

Tatls F-1 shows the meximurn suppencd speeds for the supeoried pralozats s the specified imerfacs

Table B-t: Maxlmum Supported Speeds (K blts.-‘a‘;

OME Line 1o {}p:crntinr : BOTH 1lioe: ln Cipesatian
HOLL L .
SRLC DTHTP BIS1T™C Epic - DI« e RI=YNC
S 25 3, L9z HE L mL 1.2 G
RE4eBi-dTl L & B &4 : 5L B 3
Bi—d a4 22 LT3 ) =5 . 132 ad = G
RS 43 = 192 25 Ak A

Hoizs;

. 1., This tabls specifi=s the masdmum das wansfer rae that the DEV1] wili suppor. The line wtilization. and
dats :-a,.hm u-.rnughpu. ara spaclfigd m:“aret._h a5 pasi of DEY1] perdomrance.

The CCITT ¥.35 recommendation specides the ¥3% inerface line data caee (0 be 423000 Tis's Teen -
gy wish 10 adach the DEVIL o e DCE with 3 W35Dhky interfaze with & faster lios dama mle. The
R3—HoRE—L2] maximum lin: dars tates apply i this s

“ka

SPECIFICATIONS EB=d
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BE.7 INTERCHANGE CIRCUITS AND THEIR ELECTRICAL
" CHARACTERISITICS

The- faliowing interehange circuits gre implerzneed on the DEVIL:

T

. Tabie B-2: DOEV11 Interehange Clreulis

Interchumee
Clrealt DIGITAL _ ET4 22 Fls 440
Numhber “Mam+ Tame - - Mam= Tify Way Connesios Nanw
' BAT GKD T as

a ENS s AL 3G
[y - . o T ._n:-';'.'-c
103 B TCT grours
105 Ta Talr oA 7h) ’ Tx dae
0y Rz FoTs 3] A Fo darz
10 T RS AT as RIS
10 L= Coa B L ooE
197 B . . . DER o ™ D52
13532 T LTR [ ™ LT=
10 Ha, (! cr £V Lt
17: Ta : . Dags . H Enl speed

. . . | 4 o]
11 Ta T O ik _'I'.' Coxck
174 Fon T Coock (DICT; = o L i Clegh
11 Fu #x ek (D0E; Ty FT . . Bz et
L2 R S | =% 1 bl
145 Ty Pem LFDK L Pem icer -
14 Tn 1..-:1.'-:: LPRED jn ks LOSp. e
L2 Fee Ter Indizex ThE Tex

Tahie B3 specifics the elesmical charuclemsiics on the arzrchangs cirouiz for the guppomed nperfaces:

B=4 D5V Commuricators Qptar Taconical Desongticn
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Table B-3: DSv11 Elestrical Characteriatics
lotershanZE X1l bis

Circui . . A RE 4w
Numpe 24 Rsuliz—~T - WIF a6 RS=d23 - R51Z

[ .. ' . . . .

3-".7"_'.] . v .

]l'.'lin. i i .

101 Tx v RS T Vs Y1 RE-22%5 RiT2-A
1 R ¥z | RSaziE-T REE: ¥i: At 27t [T LY
158 T, van RS2z Wik 11 F.a—a-m RE223 A
L% B . v P VIk ¥l AEETA = s
L Bx Vi Ri-233-C Wik vi1 - BEdzia RS-t
2037 Tx Vit RE.3RC RE_4TiA B§_a72-a
W R, Wik [ NIE i RSz RS-dii-3
18 Ta wIL - RE-233-C REEdIA BEAZi-a
12 T Wk A5-232C. 412z Wit Fis2ia RS~dii-A
Lid Ez Vi R5-075-C vz ¥it R A RE2I2-5
11F Ra Vi ES-2ii-m v WL RAtIiA Biiei-4
125 Fx R 3 RE-—EFJ—: WL FA—Ldi-g ERTEALETY
14 Vvia RE-273-0 EUTRE Ty AE--A
AT Vi Rzl VI Haaitn CLE
34.: A - VI Ri—2ha-C ViE . FR-dERA ES—4li-
Twoiles.

The D&V L] dose noi meel ke slew 7oz meqaicements (o the Y10 sisuricel inarface.

The IS%11 dees ool geasantec 1¢ mest the 300 mY npot biaacs sequirement for the W20 aad 32

glezTicd loneTiases.,

Thne DSV11 dews nol gearent=e 1@ meet the 200 ohm resistence o growns 4otochon - requirernant fr &

powemd down dover in W28 an R5-222-C

EF_'EGIFiEF.TIDNS B-5&
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Appendix C
IC DESCRIPTIONS

C.1 SCOPE |
This eppemadiv codraing Lﬂi-:nrm&liﬁn govul (he following meior ICe whizh g2 ceed o0 the el
«  GEODD misrerocessor—Sscton .2 _ .

N S HEE ER .:nnuﬁn}ugaﬁ:r._u coptroler (SO —8ercton .3

v BZI7A-5 DMA contraller (DMACH—Sectdn £

Bure detailed infonmaton sbout tie 105 35 gven in the masslacurzs"s datz ghens The smelien din
pomrmgn. [0 are well deszobed in slandars roferencs boaks snd are no incledad hers.

C.2 68000 MICROPROCESSOR
G.E.‘I_ Overview

Tha GHOO is 8 16-hit mreropmpessor wikek has 3I-bil inkemad archirserars. I's main Saene: s
»  15-hit asvnearonows gita boi

«  23-hit ssvnckranous aidrest hus, capale of sddressing 1A% tvies in coniimodon with dak swalcs (LS
and LT&). ’

= Zigh 3:i-b3 dela regislers

. Seven 35-bil acdmss TEgIFELS

«  Momerr-mapped L0

« . Compadbilits with S80—serzs 2enphers ICs

. .Sjngln —‘~ Y OpRWEr ELpRLY

¢ Moumied ir & Gé-pin plasic-loaded chip—camer (FLCC)

Tie inverou] regisiass of the 68000 are shown in simpiles form in Sipre S-5

IC DESCRI PTI';INS -1



Figure €—1; B3000 tnlernal Reglslers -

- RE:D

.0.2.2 Signals and Pinout

The stenats to and from the G5000 TiCPOpTOCEEsSor CAN Do considsred ax being devidad wnto lomical pfap.
Tnese groops are shown in Fipure ©—2. The fimctions of these proups and (hess simels ane destsizes i
Takle C-L. The power supply &nd geound conneciions are incloded for complelensss.

-2 D5V Communizations D'ptil:ir'l. Technigal Gezcrpticn
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Figure C-2: BBOGO InpulOutput Signals

RE2ID .

G DESCARTIONS 03
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Toe pinoul diagram, Fagu:e C-3, ghows the phyeical cennermons -:.':-r.'eg]:nnn;:l 10 bt Signas. and DE power
Suppts Bnd Eround SORBEIL ans. . :

Figure C=3: PLCTC Pinout

SEZZ]

-4 D3V Conmuonications Ootian Tecknizal Descrpticn
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Table C—1: B800D Signal Descriptions

Addrea: snd D Ban

Address GQus Linss
[A- e AR

Diary Bus Lines

(D oo DS
Bz Control

Addees Soobe
R

Dtz Strobe
L2, UDE)

Rrad Rrqe
(R

Dz Treeder
Acknowinips TTACKE]

Bur Arbsiratice

Bus Fegues:
b

Sua Cirenl
B3,

Fur Granl ackpnwi=dre
[BLEATH

folurrup! Priecis

byt Frasty e

|;La|_r_|, JZF'_.. mis
l"u.mﬂnn Code

Buocpy Doce Zores
(Fo0 B2, 502,

MESN Periphern! imb=rooe

Wkl Penzverd Adaress
M

Vi'id Memory meiress
i

Enete

(E!

foxtrm Coodrof amd Tanles ]

Az Srmec
[ECER:
Frae!
(RE%)

Bl
[H-T)

11—

13-hit puit nas wodiree 14 cegahyim, I oeoodmmetion with L35E and DT Limesa 2L AL
e A3 we alen uws Lo mpa” oe inlemp! evn wizle anomecrum is pesy e

| 6=hijl hidyr=cloma! hzs k& arxlc dals T wpme. o 'b:,1;5..' ol TR S P YT TARTLT L P
iR ¢ verler numbss Juring & v peacknow edpr sycle. .

AT usmn i:;'lﬂi=l|.'.i:'|i Enal & vaind addrerer ik on the addnoees byse

‘Sretpuly pdizalme wihefer dela :r.in.ll'-\:' a nn ke upp=:, I Tmewer < heth hyl=s eF ks du
bus,

&7, rulpat indwualic g wheler w Gals B2 uneler 2 Bewd o0 Pl wsd ale conlreliing exlere
hus GeM=—.

Ao mpat whxh sxlores Ue da'a ker waels iz wnlii L s :.u--":_'. ru lowinge the dule bur L
mETunms Wil wers dsvists ur fEmoenes,

Az el Tram ko drvees webeig Cer conbrel ol 2k s,
A, milodl Trom the, G prodbin @oeie of e Bl
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Table C-1 {Cont.): BEO0D Signal Descriptions _
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c.3 as_.sl:m SERIAL COMMUNICATIONS CONTROLLER
.31 Qverview

The B5304 gerin! commuonicabent copwnller (500 ie s petichera! IC for dsta communivations ot ceor be
configered by gofrocars o Dandle sevesd 7:11&:_:!:' epcoding and prococal. lie madn frabirs: am

Teegy “chemnals
Propramatle baud mbes
NRZ, K71 and FM enesding

BEMLE and SDUC bit-onened gynchtonnus protoaals

dMonogynr and Bisvno charsler—otiented synchroncns pratoccls

CRC penocabion wnd chélknk
Flar anf zero inssption and chacling
S—bit o S—hit charsstsr Jngns and residne handlng

Wouoeed in g 47-pin DL packape

Thne archéeesturs of (he £5304 50T s elowT. o Figane -4, and oLy regi=ier ge7 U5 SUURACTed o Ta~e -2
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" Flgure C=4: 35304 Archhecture
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Table C-2: 8530A Reglster Summary -

READ REGISTER FUNCTIONS

AR
RR]
A

REY
. RAIC
__.-' RaLiz
rAL

RERI1E

TRANEMITREZEINZ BUOTTER S7AT S8 AT ERGERSAL STATTRS ’
SPE0AL PETEDYS CORDITTEN BTATL S

MOTFED INTERRLRT WRITOR

rcHakN= B ORI

UM I0IA=ZES NTERRE LT YECTOR

(CHARNE. & ONLY

TIERRTPT PESDLST ES
rCHANNE A ONLY,

RECENTE ERRER

MISZELL aNA0LE 5TATTE

LOWER BYTE OF 2AUD RATE GETRATOR TINF CONETAN
'_-".—:'J'-'EF. E1TE OF BALD RAE GZRERA DR TIWE D'-"?“CE'I';-"H-_'.“
ENTERNALETATCE NTEARCPT DvroRMaTo0N

e

WERITL REGLETER FUNCTIONS

WHI

¥Rl
TR

WRIC
WwRI1

WH1=

W1k

TR BATIAL TS WIT1ALTRATON DTN R ANTIR FOR THS VARL: MODDE, s30T T R0 DT 277
CObha T : ’ .

T E T T REC S E O TEZRLFT AN5E DRVA ']'.i-:..:l._"-;-\'bl_-__-;. ] I ) B

RECEIVE PARAKNTETCAL AT CONTROL

TEANSHITRECEIYE MISCELLANEDLS PASAKMETERS AL MODES
TRAWRST _T'A'F:.t.h-:-r-.'l'l-'.h‘:!-: AN N AOLE

RYHE CHARACTESL DR §50C ADCRESE TIC T

EUHE CHARAUTER R SDLT FLAD

TRANEST BLFFER

MASTER INTIRKLP. [ORTRGL AND RESET 1ACCESSED TIROGH EITHER CHANNEL,
MISCELL A NEGLE TRANSMITTERRECE VIR, CONTROL BITF
CLOCK HODE CONTROL

LOWES: T¥TE OF BATD BATE SENIRATOR THME CONETANT
UFFER. EYTE OF BATD RATE GENERATCR TIME CONSTANT
MIECE] LaNBILS DONTRO. BI78

ENTERNAL/STATUS INTERRUFT. COM_ROL

IC CESCRIPTIONS C~B



— e

- -

C.A.2 Signals and Pincut

The functan of the demals o and o the 55304 507 are described i Tatle ©—5: the pooer supply ane
ground connecliza:. are included for compleronzss, The pinons disgrem, Figars T-5, siows tho phesiczl
connEsiorns, thar comespan:. (o the gigmals, and e powser SEPPSY ana OURD COnnechons.

Figure C=35; #5304 Pinout

RE23S

Table C=3: 8530A Signal Descripfions

Tratu Fas Y
sz Jur Line i Bl bafimesUcial Sis Co Zransrs? Jdara 1 byes. !
(00 e 07 .
Bos Timinz upd ].ilmﬂ
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o . . i Enw@ling the B33004% i deivor. A Uikd 10 TANSE aC WML VAT Lo Eoe cipla Sue.
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AR} If AT ovd WR ore acsensd pgedwer. the 355304 wil pederm o Roest apendion,
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VW) ABEETHGH iNGELEE T B ganafes: Ivw Bwnior indddlss g oot r=dlo. \
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Table T3 [Cont.): B330A Signal Descriptions
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C.d1 Cverview

The &2174-5 Dida Coomaler (DMAC) i a2 pu:n]:lnma.. IC whach comtrols dais r.rs.uu.rﬁn. frm the buffer
FaM to the §5304 SCC. Is man featres e

¢ Tp o 188 ytess transter mie

. Enablq.lf;isablp emntral af DMA requests

+  Endoi-FProcess f::ﬂq:lur_m indicatr the end of mansiers

+  Independemt self-ihitialization _

The erchirscoere of the 8357A-5 DMAC i chown in Ficure C—%. Thz 825742 .D."r'LJ;C H |:.15'-_r.-tec.| i a
40quin DL packepe. . . : .
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Figure C—5: B237A-5 Architecture
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C.4.2 Signals and Pinout . _ _

The sigras (0 and from the 823743 DMAC arc described in Tuzle CO-d; the power supply aikd ground
connecpons ar2 included for completeosss, The oincu: diepam, Frpum C-7, shows Tae i 28] Solu@onsns
{hat cortegpomd 1o the sigpals, and the power supgly amd froand COTREChong.

'Figure £=7: B23TA—E£ Pinoul
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Tahle C—4: B23TA=5 Signal Desgriptions. ~
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.Appendix o
THE Q-BUS INTERFACE CHIP (QIC}

D.1 SCOPE

Tz sppendix descobes the proemm]-rarpase -bus mLesfacs ship (5HC) developed T DUTITAL L oord:
deserines the fonciens of fhe QIT thet wrs wsed in e DEVI], ang does ool inciede & conoples L
specification or deteils of Qs cosration

D.2 INTRODUCTION

The SIC prosiges 211 thr funcdons which Db Svslerng nesd i gnles o anmesface w e G-bez, b supzons
hot, hosi—deszrictoc—tesed sman DRLA (wsr—deined desorplor fpras;. suf moemal dued Dhia D ouss
Hbos Black mods to asisws e hghes possitle speeds (U o slmest & megabateads on @ bos—cese bee .
O irs devics port of Backport sl uses DMA L0 Trangie: dad 10.oce] ar—boars maman: and omsees:

The GIC = zackzped in ar Eipir lasko-leaded shep—cacres (plech Togetier wath e S62:-25 and Zous
D0 s it forms 4 compiste O—pus inleriae Jdesies.

Imemally the chip provides:
« Compleis T-bus sleve sonsl logd

v ING-pagr wddmess malshong. peowramniatle basc-addsess reginecr (WL IRININE overddos, anc LER
addrmesir e Owith sl zonrgty ' )

» DN afeadon and centsd Jinginding block modsh

22k Q—':.uf; DivlA StAress [ERS1el couneey

+ 1541 DMA wond=counl eg:meoiunes

+ 16l backpost DM A aSdress megislerzcantel ans conuol

»  28cpur hosi—descripor Dida access meckanizsm dincleding P0—puze and singhe Jyie wrile accenias;

+ Millesel WNCEfIpRE Conro. .

»  NpREEIRERI-mceory tmeput

»  Coneolakde D%L4 hold—of fmes

» TP mboor . } . S . '

all the interoe] emsters are dugl-ported to be aceessible from both the hackpoes ade {for s deviee osing
fmar DA, and from the Q-bue gde (os gort) for moning cisgpnosics, frmwere cooladon, aec clascs
tos—oontrolled DMA, The mod: of opsretoo is determinsd by staps and .2 mode oo e 000 in the.
DEY1Y the regicers are only acesssible from the bagkpom.

THE C-BUS iINTERFACE CHIF [QIZ) D1
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T
D.3 SIGNAL DESCRIPTION
Some F1C signals ghare pins on (he (2, and the designsT mus shigse one fenzdon of the gther The Nulloeang
table only deserhes the simnals wsed By the DEVIL I doss nin gescibe o unusss alsma e
Ths pins whuch comespong to the glgnals am shown in. the pin-gut diagrem. Ficurs D1
Table D—1: Signa! Description )
Q=bus Loteclarce
Em]_.r_i_ljuj,:- . Duwsdarec: mes Thess bres e cerneced wothmee.of the 150 G2 DR LAnLaivers,
il ol Y . D2 di.m:-qm gonlrel. T QI prevdes thee oin o momera? the Debee D002 DiA” m:.u-:l.'-i'w.-_
TeaTk Transmi: WA Sckticr Atkeowladped, T g emmteds e diserio of the foun TO0GL .
L4 Stal Erees, the D=bus signal BSYSE A
LI From <he C—bus sigral BRI
| :Frn-n':' the Qebue szl BTHOLT
BET ’ © Fram the Qbus e mai SRET
WTET ' " Fram the Qebus pmel IWTET ’
=3l L I Frem the D=z papmn, 'HT-""-i..'-d] tmaepynt
To=GE0 From 1or Q=nar xipnat BOM GO |Tapser : o _ ",
LT, : Fror tre Qo s signe] EOMER tmceive: ' . : ©
it ] . Fror o J-bue siprel EORLR (Tans=i)
ERSE . Sz, fre D-bus sigral BREE
EEEFLT . Troo she Q-bue sigral BRIEY [receive’
TRELY From the Q—twr eopmal DREY fmansmms
BlAET Trum ke Q—mwz wpnal 38k
AR - From lhe G sapnic. BLABCD .
BoOnK ' Eoorm. Lor D—irsn aipne BUCOK (raceme; ' )
TOOnR Fror L Geoher aigne: BDSSK, oaramits ' '
RINT : Erers the [bus aipual BT L
TIRQ4 From the Q—bur viyral BRI momsrers
RRDE Fram the Gtur wigmal E:RE.‘:S Ha 10N
FaRiih From the. Q—bur. rupmal JIRE recsine)
" RIRD? From e (buu mehd' JEGT |Tepsive] .
EXTEA. - Extemal Selecl Thi pen w5 used 10 seoag) the Q70 awr memally musching the [-bus address

Rask Port Leteciace

LR TIL ekaek Thpur, 30 KTl

MHE: . Memory Fogo=r Tew 1 aceeed Lo rlJ..'_I.u;lL_QI"-: access 1 D backper. memecs

MACE, Merwe, Asknewlsdpe. Thie i reesived in feiponse Io Ene (AT WERSG. The sipal mos e
mrchroncus,
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Table D-1 {Cont.):

Slgnal Description

Cl—Hus Interfuce

BP0

EEROE,

Bhak

BBCE

HIp=LY

F o

ChaaRTT

RESZT

Backprn Oen'Admess —mes, A multruesked g ane addzee paes teze by e QU2 10 20088 Easine s
Incaticoy amd uy BacKpom Somk oo eddomar e Dl :

Epckpnd R 24T = This i:l:ldi:!.l‘.!! oorlher “ic surrenl nackpar |:p=ui.'-u- FEITEER O] cr o E D]:._
i5s menr Thighl = Wi (o).

Eackper Addries Scrobe. Te fdivates fhe: 1 valic madpr is mn BIALS 500
Emckpia Cho febsoe Tois indicues thes saemal Tngic on ths baviierl o edaressog e G100

Backrea Raptw: Drorr slovwe M.“'F" te iz D15 the DI wemrte e sipnd mumediaen S T
M A i mdicsss wenen the camsler . eompiee.

Atemicn. Thi iv ermed oy e Q0 b u1|:|.»:r=r k- FrEr o comklon condilas.,

Tk & Duta Keaudy. Irdiceses e e ivgic eocre=ted uo Coe Lackes)s 2nhe- kaz azzy ready weded n-
apw== auuilunls pwmres! for oo o

Feand Rorcl Fzflecn oree s of TKSTDR

- 1

Db sicnets provided be e {00 an nas used inothe DSV Lnosed ovtoes e nol coooessd. Liesies
ingats are ded high or Tow as appeopriane oo disals any foncgn they poovide.
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Figure D~1; QIC Pinaut Diagram . .

-k

D.4 QIC REGISTERS

[ D.a.1 QIC Register Addressing

P The st of Q1T moiciers can be programmed to e accessible fom the C:-—l:ua. RLAMHLT B w-:-:...—l:-:a.uer B
+ 0 gr Bage + §0 (hexadecimal). The narber acoeliv visible gspends on the block sizs progmarnesd i Lhe
mode register In the DSV, the Block gixe a8 86t to i-:-':u AnC the régigiers 41C TIDETAMMES L0 2l a1 Base
= 10 (hexadecimal), ThersMors the (10 pegisers anc oo visibis on the Qenus.

| - D4 D5V Sommenications Opticn Techaical Dascript ar



All azoesses L0 e DY 1L mmsten e -wond 0 blogk are channellsd o the hazines as hackpon DAL,
Woen Q-biz aciesses arw sent Gumugh W T bazkpers, the re—mapzmg of thy gddress ag
APLA L, 15:08> « 111111111 '

" Thiys is followes by zeros and the Jow—grder Q-hos virs, depending on the Bleck sme. The binck size oo tas
DEVI1 15 four, so [bes bitz <2:15 wre passed crocch. and BrDAl <7 3> gre penesaled a5 2erod.

The 521 of Q5T mgsErs is poomszec From e hackpam asing BEDAL-4: L=, and usng QTC_BPCS 1o s2iex
L LJIC ) : :

Rugkpor-conurol-IMA snd veclos-Fiches genzrate theis addresses by using BPOALS(L15:120 = 11112, &
imaduhie waioe for BPDAL -1 1i0es cwhick: 13111100071 int1e 2FW1LY, and faer the olowing 3EGAL 77101
nifsels: _ ' '

0 for poomod-DihE A wopd 10

e dee conroi-Dhis wond 1

U143 der conTel-Dhis wand 2

{111 for soncre—~D5%08 word 2

100 for veoror 1

101 for vesor 2

THE Q-BUS IKTERFAGZ GHIP [QIZ) D-&



D.4.2 QIC Reglstar Dafinitions

Table D-2:
_.i_u’ldrnm. OExet from Hase
YHex ade dmiali Begister
o Pieds m@iner i
a3 [—buc Encz Address regsier (no! wsed
0 . ._I:-Enu:i.r:mg:isl.ﬂﬂ
il B EATT ) T T Cy
3 . Diars Address CT2 T
a4 ' Drems Addiess CTR (LOW
a2 Yy Ceurcer

= : ) Juzksor Addrezs CTE

LC ) Cerrrad Auddregs 1K O
1 Coamal Mdgress TTR LOW
4. o] Masan TIVEF-ATR
1< Azters ES<0> ino used:
[E . Agsers FE2Ls (Am used
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Appendix E
CONNECTORS AND CABLES

E 1 DATA RATE TO CABLE LENGTH RELATIONSHIPS

The maximum perrissible sxmsnsicn cahie lengt is dependent oo o oumber of faclon. These LaZude T
daln signakng rac. e 1gisTule gipnal distortizn, she charaserisnes of the cabic, and any 2xrafne oIeTE

'l;rii: fojemable signal diccrmon i :nu.qu:n:i at the Ioa:d ir L2-mis of
- The degradsdon o the signi’ T a:1cl 220 mez b the 1gad
v The sl voliees loss bepwsesn the ponsmacor and te load
+ The Inerfsce (nmac—emd stosnale) covpled so adipcent cirzrcs

The charaziemistos of thr cobie wheon affect the permissible szble lorgtn ancluds g Shunt canezanes. the

. ]l:lrli'l-l-JJ."l.J impodanze, the <ahie. balencs in B oaired sgmel. and-the imbalunce by pwesn the 2igazl conquoos

ar< the sugnal Fround condestor foc an anbelapoed sipmd. The exeermzl effots mey nclode 2t Jongieding )
chupled noass Of growd polentis: deSerer s,

Tatle Fol mesz some secodouended cabiz lepgthy lor £ nombes of Catd teier iz e irrerfasrs sapson=y
by rhe ISY1L

GDhN CTORE ANE CARBLES. E-1



Figure E-1: S0—way Sync Connector Pinaut

REIZSRT

E-2 D3EWwit Communicat ons Opion Teahnical Dasc-ipdan



Table E-1: Dete—Rate'Cable-Lengtn Relatlonships

Moximum Alcwed

Srﬁnd.-:,r-:‘. . Drats Mate (Bl ._ Cobit Lengll . _Hn_t-r.=.=._
. RES-Im 0% ané balow i s (50 5] b
BE—£237% 11 Baom: [F, _ 13 cﬁ-:r: £ S
il:l}:. ’ 00 p (1320 7 i
453 150 = (A 4 4
X 4 S O1E0 e (A0 £ t
~ . 1K | maxmmuc? E%m am R . +
-'I T ek . B=lowe SR 120 o SAGE 5 HE ek =i T
| 26T, Ril o (200 . U chr lerminaos *
mA ©OGER e m 0 A :

§ 7 hese EEI]TI:.F A nucd e ceklar pos Wil Gatus Sapssilancs of Ab F;.t ':-lt‘:"-_ E:i
1These Eoures ame bared m vulzia oo wels cable cappsianze of U3 R 082 oFin]

$There e ge nanderd meoommendatime in Y32 160 Siem zaklr lemgta. Hosevz:, TIGITAL reacmmrras & mesimum izncll o
B m S Ry, . . !

Tyhle E-I LRis thoss cetley suppisd by DICTTAT the! may b et e 20nnezdnr thr adaples wubl= (GRUE
mude o aher DCE, . .
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Tablie E=2: Extensian Cables

Interface Adapter Table Extrosian Cabl= Length
WASRE- 152 RS Lot EC=F-1L ICf 305 mt
BC=ET-2g 5 582 m)
] ! S MW LT -
=] gl S8 1 S0 4553 m).
L35 [Tag Tl ] =L e | EEOS
BZ1AL-50 AoE 2 m
BN TR
AT LIL-AD 00 5 50E o)
FR4= ACIVELD =il 15 GO
Rz 3O IOEAOE e L 2 A(NEI .
. BosniIn 35t (19,7 m:
RrS53-50 A ilidm
BPOE5T-T0 15 h (23E mi
B3I A0 L £ (355 md

E.1.1 RS-232-C/V.24 incompatibility

Tner erc ncomzetindiities bebtwssr 00T T reorhmensaton V.24 g the REI3I1LCEIA sEndal VIS pnd
REA92-C defne fonctions which may be meompatieds on pine 18, 21, and 23 of te eomnacion Thare ame g
nember of spesifoaben: thi apple o 2 %22 modem, COTTT Resommendation W22 dednes the inteToiangs
cirmaie, CCITT Recommendatiom VA5 defines e elormical charasisnistics of each ineronenss Cirog, and
IS0 Standerd 2110 definss the pitoul of the 25-wey Dbype comneser wed 40 £ V24 modem, Tasis B

LT

ilusmars: the differences i definilions fof pens 18 21, and 23 for o V.24 modem ang BE-2270

Table E=-3: RAS-Z32-LMN24 Incompatipliiby

P .29 Modem RE-Ta1oo

18 DITE ariver (1ol Leog) Linnssigned

A DTE dover [remote loop) WwAE driver (migned oo 2y

2 DITE driver {iatn symal maie eoheler.  DTE o7 SCE driver (daa signal rae peiesior, BTE or 230 seured)

The DSV11 implements the circaits aflswed for connestion o 2 V24 medsm #nd $0. wh2o it is connetzs
daresuy 1o an B.E-222 modem, teo drivers could be ¢onnessd wopother oo ping 18, 21, or 25, If mrc driven:
are allowed to averdive sach othen damage may eesult o the driver in the modere of i the DEWV 11

To aveid the problem, the adaptsr cennestor must ke fnod to the W.2< adamer cebur whon connsorion is
mad: 1 modems that implament DCE soumeed gignals on pins 18, 21, or 23, Use of the Bdapees conoector |
wheo coooeoted to DHCE: whish implement remaee Loop of hozel jogp will nol cabse any demmepz, bt thos:
functinne wil no oozer omermte. I voo meguire he wse of these simals, vou Must B0SUTE hET ¥oUr MDJET,
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or ather TICE Apas not Rave comMoting sipnals oo thass pins. You Mus romovs the wlger cxnemss brion
porformimg ay cable laooback 12sts.
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E.2 Adapter Cables
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Flgure E=2: RS5-422'V.36 Adepier. Cable
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Figure E-5: RE-233-0V.24 Adapter Cabiz
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Figuré E-4: R2-42%5 Adapter Cehle

RE2320
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Figure E-8. V.33 Adepter Ceble -
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Figure E=&;

Vel RrE—232-0 Connecior
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Appendix F
FLOATING ADDRESSES

F.1 FLOATING DEVICE ADDRESSES

0T, T=mas. svslerts. a block of addmesss i the wp 4K wapds of addrzes 5._'."'i|'1'-'ﬂ it meseswed lor opoZa: ok
floesdng devics addresses. This meags ts from 0Tal00 w 177637060 (oo,

Opticoe which can né assicned Buating devic: addressss ers fsted in Tahis - 1. Thus 12bic gver fe saspenr
07 atdreses fo. (hus ooucns. For example, e address ssouences couil be:

o '

ORI

i

P11 and a0 on.

Having ore list allows vs Lo uge one 200 of sonfrembon e and 1 2000CITaZar 2T00TET

Tabla F=1: Fioating Device Address Agsignments

Eixe . Madulye
Adaress Ronx. Device Dedcsal; [[EIJETH
IT7anare - DMl < i
1T : DiT 1 oo e 2
177500 a L. gen i '
| TR = D Lo g 5 G
177605 : TP pr . i
LTIRGTE £ LELAge a 13
[pl -+ HH 7 DMC]i..?‘-’l'-':-T e 4 I
FLTTEL LN g STLLOENL, e o 1

A i ot o P

iy E TR £l KWL gas < s
TR, 10 LPAL g L Ir
1776013 1: WREWED gap . N Hi
LB a0 T12 0 WMV aap ] o’
(el ST EH] 12 DWRM zp 4 u

4 i}

FLIIGTLED 14 _R"_:I'._!-':l."-".:. ]

¥The D2 LI-L and DELI-F mre treai=d us 7eo L1215z,
* The finc deviee of dir ooe hee 3 fiz=d sddes.
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Table F-1 (Cent.): Fioating Device Address Assignments

' Siae Modulus

Addrese Rank Dievics Mecimoli fidkc1als
FLIIBEI IE LP4 I8 wap ) m
VRIEL D [ Eowil-Cpan oA I
LTIRLEN: 1 VEVII pen - 4 w o
BT 16 R LEERL L pen 4 1

REW IRV pep d 1
FTREEAD 19 BRLI-W gap . 4 1% :
$3TTE0R50 w0 PR3 gap R "
ITTHIEED 2 OMATT pep c B
TSI 3 g8Vl E 4 o . .
17 1 18EIT aap ' : 1
FTIB05IY 34 IV pap ' B W
17750330 2 LET%A aap 4 Al
HLT762934 w6 LTASGRSTN. pes : 1
17760345 o LTl gen £ 40
LTI 2 EAE g & 2
LTI, 2 VLM g E i
LT ER TUEI zap N L
TN 3! BSVL zap . B 2
170 cF DEVILIETC po 5 a
a0 13 DMEILT gar it A
ITvans4n 14 CPI3D pe- € a:
175053 ag QVES g T i
1TTe014 % V4L pa 4 10
1TI60ELL 3 QT35 gor .3 .t
1elEAE g OT4 e 1 1%

1 L

1Tl 30 D5YL pep

+ The ior: Sevice of thiz O Bk ¢ Swed address,
$The frel twor Sevices of thur Dvpe hise & Axed oo,

The address asglpnment miles are a5 follews;

1, Addresses, grarting at 1TTE00L0 foctd) for Q—bas $velems. ane assipned pepofding 12 the Sequenze of
Talile F-2, )
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2. -DpT.im god par ndd_"-:ss-i FLo E.g'rgm:-d &:E:-:'.'nruiLr.-*' o e sl modclus ag Mllows:

A Devices Wtk B oclal mu::rd.u.lLL'F: of 4 mre assionod e pddress om oo 4 {ogal; :r::-u.'-ld.ar_v igia [l
lewasr—arder addoess bits = (). .-

B, Duavicss 9tk mn ools” modcles of 10 ave-assimosd an oddmss on o 30 (el Beander: (et
Jowest—arder address bils = . ' '

¢. Dedees with an ool modelas of 20 are assw_'n:;:l an: pddrmss on o 20 (ool hm.lm:lzr' 't.'1'“ four
Towest—ardar addmss bis =0

d. Dieviess w=ifh an o6l |:1:u:u:l|.11u5 of 40 ame assigned o oaddrass on 3 20} fooal) bl:lun.-a.‘"- [ five
lomezgr—grder aldTegs Btk = ).

1. Addrees spacs eqoal 1o e deviee's modohse ineel be allosed Tor each dewibe whick & cennected o Lhe
T bus.

L. A l-ward E:rp ussheriad n"n::nrdj.r*c tz mle 2, must be dllowes afier the jas covice c* ik iyp=. TR
prp oraid be bigper whedmuie 2 is szvhed to the dolowens rani.

5. A l-word pzz, assigoey aceasding o palz 2, most be allowed foo 2z=h urosed tank on the hel i devize
wittr 5 Bioher address i wged. Tnic pap covld bd bigges whent sue & a8 sppilec 1o the falewdng T

If exres divices are added 1o @ svRem, the Apadne addressss méy Lave w0 ne roessimmed inapreementl woh
iness meles,

Ic tae fallowing =xarnpie, & bref deecpizdon of Q-Dox ad<drees asa 2Rt Is mven, Mot bl thy Lisonciades
flazting vemar wddresses. These arz oxplaned in Beciion F.2 -

Exampiz: Do DIV, pwa BIA 1L fevo DHY LLe, and Swe DEYTLE

‘Table F-2: - )
Addresy raezal! Tecior
Hepl oL 2120 ear
Mt T DR =1Ll pop
DT, oLl .F'F.

il LAt i | i
TIE0NET DOV par

17750050 - OLFIT gap

17760 LEI1A gun

LR BT pen

L3110 2711 Eap

LTsias KWME1: gap

e L8P pen

TTIEDI4D VHVZ] @

17&0] 50 VNI gap

1TTE0170 Dafs 7l gap
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Teble F-2 {Sont.):

Address (el . Yecior
Rty A RLv1i 10
\TeaEE RLVI] gap

Bpl LE1)-F gar

(R T E%L-C g

LTHEL 2L i mreed pap

S TTeisd0 RX1l pp

o DRLI-W™ gm

TTIIZ W LRil-3 pep

b i T DYF1L g

17750510 DF¥11 pap

17760520 - IR gup

17760520 . - OMVIT par

L7825 DECNA

AR S TS AL Ty

LTTEACE TR g

TR KMz oo

TIEAL VEIK. [

17750d4d rercved gz

17T s KAV T

1TTEIEN Ir PEVY o
1TTEIEA Ind DHV 1 a3
TreEE LI gap

LTIa06ns geIzeEl syt gom
1TPRGGR4E TPLA2 |sywe) Eap

[TPE0I00 GVES peo

[TI6E7IE VEII g

[T QDES gep

IR GTA gap

ITTEOTAD DEYLL 40
TTTS0TD ©oDsviL .. . 4
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Tae first ﬂ'.':-E'IiTIE acdoece §5 THACIO, As e 207 Rar a_meduius (LA LM RSk R tr,a.p zitr e ey t' 2l Lo
TEXN L The nzne avalasis lozation bevones TerE

Ac e DHIL has B mocuiur of 20 (ostl), 3 cannet be assizned to TAO1I. The next moduie 20 boundars
ie TEOLIT, so the DEIL gar s assiphed 1o s addeess The nenl #vailazle inctlom 10 e iore TO0ED

A G111 has a modehe of 10 (ocialy [ cannor be assigmed 1o TAOUZE [§ B is themdlome ESSigned Lo
“&D:GCI The next zvailabir locuior is TR,

A DIIVLL has » modalos of 10 (octall 11 ganont be pazugnad 1o "l.‘-f' 22 1 Lrereiore i pnel L "-::-i'fd"

Az e size of DAV is four words, the nexl availahiz addmesys is TS0

Thers i B0 sezmd BUVI, s0 4 Az misl he 16 10 ind2me al there are f¢ nose DOV ITE, ﬂ._-: TR
is or 2 1D (el boundary, the DUV pap can be pesighed 1o 015 230re&T. The Nel Bvalanle 5drcss o8
THO052. -

And o an

F.2 FLOATING VECTORS

Eazh devize memls taeg 18 dpzingng for eazn welmsn For e:_'m']'.uh_ a devize wits one rezcive aod aaz

ternsmy veres neelds Rar worli 07 vesor space.

The wector assipmmeanl cuiee ame 22 foll(hwe:

1. Each dewice ofoupees vecto: addsers space squel to s words. For cxamazlr. the D2V 11-0 eooopes LS
womds of wecloe gpace. 10 2R vesror Beas 300 (acml) the nown gveliatle veotor woul 2 b an 2= (oo

Z.. There are fia gaps, excen hose neaded 2 alimm ar-ootel modnos.

CAD wxnamTe Of NoEhag veolas aldregs axaigimen = gven.in Sactan E1

Tabia F=1: . Floatlng Yecior Address Asslgpnments

T

Sure - M nduius
Ernk e iectmali MCctal?
: el ' © g "
! %R ' 1 . 1
z LD _ y It 3
2 CLi1-A 1 ] B L
2 al.IN-E 4 IL %
z LB 14 oo
2 oL, oM D-F 4 . 1L
3 b 24 4 L
2 DA 4 Ts
b} " DK z a.
é Dl-BT3 A s q
7 . OEI modem roomal z dq
1w K11 o1 OLI. ur.r.;ci as tix m:iml:_ i an o Caed '.-:r.:l:r.-.':
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Table F=3 (Conl): Fioallng Vector Address Assignmehts

Rire Moeduldies

Renk Pevice (Decimal | [Uretal,
£ DEll-& ORY11=3 4 il
9 TR 11-C, DRY 11 4 g
14 PASIL [resdor — plnihl 3 ML
1i LF3 4 b L]
12 LOTI7 - w -
13 oxn L ‘10
14 GLI1— w v a-E L 1
L5 =1 L 11
= Al R 11
15 VT4 H 1
D WEVIL ® 17
iE LTa1" ix 1%
ik 301 4 1%
il B =i, K1 4 M
| ] I 5 Ll | 4 r
24 OLFII1 i o
2= O%13 » Eodem rosTol dl I
= tRI1-A L n
=i Dwls & 17
z: - [ L HCL L A I 5 12
=7 bl e | B o

Da: q 1
za T EMIL 4 Ir
by IFa)) k| L
3 W2 + mn
i W3l L 10
12 W] & 10
i3 OWET: 5 14
i FLITELYL] 2 s

t Th= fman cevwde of s ope s b Con weslos. Any exbsa cowicss Fave w 'ﬁnl:ﬂ.LnE TN
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Table-F—3 [Conk.): Fiosting "l.l'e-f.t or Address As:ﬁgnmenfs

. S Moo wies
_ Mank Devles [(Tscclemal; - DAL
3 TEIL T8 7 4t
it LE=l1-=F q L
7 LT 7 1t
B K= |- dq w
30 RX11mE | z 4+
RXVILRNY 21
a O § 1-% : 4
a. R -H . .
42 I I d 13
4: 2 n L2
44 M z o b
z i1 L i
a5 i : v
47 TR ARG N p a
an VLR Tt 1 a4
o LT ) 1) i
st Bl ¢ 10
5 PCL1.-E-. | 11
5z W a0 . i L
L] | z L
54 L F %
22 KCT32 & ‘C
Ay =X a. 1o
"% il LT q Lo
k1 'Ii'r.-ﬂﬁ;ﬂjl_’: ) w2 i
5 CPL2E [ayn: 12 L
& QA 12 3
£ OvES " it .
&2 W55 z P
& b z 4

IMLIC 1r & MASSILS fovice whish.cas eannecl T TOETE w31 & bus sdopler -

= The firm devipe of this type bas o fined veclee By exie device: hove @ Soamg vesdr.
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Teble F-3 {Cont.): Fioating Vackor Addrass Asslanmants

5izs . Meodulos
Raok Lh=vice Pocimal; {ChrteTs
&L [PSY z . d
L gt . i 4
&6 Topsve i F|
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Appendix G
GLDSSAHY OF TEHMS

G1 SCOPE

This spoercin comiaing @ glossery of werme used in this reanusl and in ocher DIGTTAL wohnicel manay ir
this semiss

G.2 GLOSSARY

psynshranats tranemlaaion
A metaad of semel mansmisslon in which dal o8 precsded By 2 sk B oad followcd I::. g oy The
Teceiver proviides the wnremmcdise bming \wodencty the date bise )

ALiD—arfTWEr
A fagtin -of 5 MoscT.o7 cerminal to argwer a cal entomaticzlly

ALt e
Avsmste dew conmel. A mathod by whein 2 commenizatons gevics coniol: e Sew ol dals usng spztia
shpmaelars wituh T2 deis seam.

bazicwrard chan—sl .
A channel whick menemits i the GpROsIe dircoticn o the wsed daz flow, Momnadly weet 707 SLDRVISOTY 0T
cealr=al ‘ll..['_'.lill .

Base udcrraai-
THE hus 2iorcs: ©of the Orsl CS5w.

BISYHEG
Biran .*_-.-.']',._,:L,m:m_ Commumcanonk. & methos for 5:.']1¢hn:j:-|"| ¥er TAROCMEEE o0 -"-I' sinaie —coded dare ceine,
g defineg set of conbmol charpsfers and conooi cheracter seyueda 265

bt transfer rake " .
The number of bils Lranstesrad per onit of dme, wsaally exgressed in bite per s2cond (Bps;

Comité Conselwdl Inematiooal dr Téléphome ot de TélSg-sphiz. An Inkmlanons Fandards sommilles or
I::,]I::p]'l:-:-m:,_ lelegmaph, and 4273 coMUIDAmCAicns metvorks. : o
:If“l:li!i'ﬂ'li

The umwanisd wansfer of cocrgy from cas eirol, called the disturhing circwit, o anaiher dreyit, cofled e
disturped Cisgl.

 datamet

See moder.
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SE
Dara Curani-Tamminatng Egupment Equpment o which the ool i gmmecie? 1o emnsblian and marian
cymmunicetions with athir sysems

DLCMP
Digia! Dara Commonications Message Protocal. A ssl of conwennion: desogned 10 provids smor-fiss
sequentis’ wanemiszicn of dakd ower physical linges,

(v]| .
Tal-Ir—Line. The tenn describes 10 and compopsnt with teg semellel mws of pons.

2] F-1 -
Dimc Memory Acesss. A& method whizh aliows & bus masier (0 tdnsfer daz w and fram swstem memor
withour asing the hoss SFLL '

DTE
Dara Terming’ Eqgrment. The socres of dete fusgally the bosi)dn & dats SOOLMIMTICET ORE 5H5kEm

OUART
Twal Universal Aswachrenea: Receiver Trenamunss An 1T used Tor cangrussior &nd receplisn . of sensl
esymChropaus dala o Paa chennsic .

dupex

A eSS of tansmithing aad rezeiving o the sams chHanms® @l the same dme.

Ela .

Eirctricz) indusities Associanor. An Amclican tTpamizabior e |J| thg sane fancdon as the OO0

FLi .
Falerel Comrnunicstions Corumossion. An Amersan organizadion which regulal2s ahd  Lesnses

COTID TG Ori: RS EERL.

FIFD
Fizst In Firgt Do The wm descibee | rmpister o memary Gom which the ald== dato i remiceed, S

flmsting acidress
A CSE wddres: pusdmmed 1o an -n“tl-::ru wiich does not bave o (ixed addrees allocgies, The wldress = deperaen:
or. otber Eouting address devices zonnesred to the bus,

flomting vector
An interup: vamor assimed t0 a0 optico which does not have s fixed vorer alocaled. The veots is liGF"fdd‘T-
oo ¢ther floating vooer devicss sonneoed o ths bos,

FRU
Figli=Eepiaceable Toil.

GONG GO _
& st o indirsior whish defines oaly ao “error™ o7 “nperor’” condition.

HERLE

High-levz] Dnla Lk Cootrgl. A daia link laver protozol in whizh dalg 45 wansmized in proaps of v bl.ﬂ-
eack with a leading zemu. A Rag patem (071131100 is menemittsd af the san and eod of eazn frame.
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Inlegeass Circnit.

(He) _
InpocSugut.

LSz

Leam—Sycnificane Eil.

medem
'T'hr.l word = & coaTEseon af "-..ﬂ::ldLLE,[C"' DM oSelator, A ]"1i:||;]EI'I" 1'I|EH.3I:E$ alermungl 1 & Tansmissicn Inr -
A madern is sometimes cailad B l:l&ElEJ_

M5E .

Mogr-5: mifcani Bt

mullpisEmr
A oronic whsth soapes l.$ a nombes of o=z 4o ons Line.

el mm:hr-ﬂ .
A canie which ailpws Do CORIMA'S 1;1]-.1,,h By makigen ennTal s zoals o be connemsd dopalier deresds Ol

poscibiy owes Shoml dascancls,

PAL
ﬁum:lrr.ﬂ.'!ﬂl’.— Asray '_-l:lg'i.:

P'ITI.IJEH
A sl ad rules. wlo |"r neﬁn-: d-h- ropmo. dms dames ol -"a'_.u 3 CORLTANICaions sysHm

I :
A glebal wm for 8 specilc DIGTTAL bae onowin2l the addwess enc dazts ery moliplases.

Random—Accoes Momoo,

RFi
Radiz rraquency Imterfemnce.

el 1B .
Bropd—omlr Memory,

EDLC
Svnchronow: Dtz Link Cortro:, Simllar tr HDILE ex: e ﬂ'.ul wiiress and messags S i snalles

S L= paad
& Bciiny of 4 dan ED["LI‘.l'l‘l]J'IJEB.I:I.ﬂ]‘_E chennel which gan ransmit wiud recedve gl dideron] data fals ar 1‘.I-: Rarc:s
bme.

synchtomsus Iranamission
Transmizaon m which the dawm charecters and bits are tmansmuad ar & fovsd Ty with the ImEmsriGer nC
recesver gvnchronizes, This climinates the newd for flast.sop clomenls.
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