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PREFACE.

CTae DHQIN User Guedy provides reference informanco on physical laycut. system configuracion.
-hatallation and tesking, peogrammung <haractensaes. @nd mainwenance. There is & glossart of tachncal
-ermhd gengrally used in DIGITAL tschoical rmanuais. The maoual i divided into four chaprers as
r'oll-;:mt:.: ’ . ] . )

CHAPTER ¢ l‘hTR.GI'JLICT[GN This cheoter gives a nhysical descoiprion af the DHQ' L. exolains
how i ..an ba eoriligured. and sxpiains’ 1|:|J.'.- iz interfaces with the svitem bus m:l: semil duea lines.

CHAPTER 2. [NSTALLATION. Chapea 2 dawn:ef birw to install & DHA11 option. with dE[E.I gd
informatien codevies and vector address jeleclion. hd-;.uplant pc-sltmnng cables and 2on necars, and
testing after i nsta Ia[mn .

. CHAPTER 2 PROG RAMM!”"-G J‘l'us chapt:; describes the DHCH | negisiers., Sau-'m: pI':igTd.'I'"TI:IJTE
sapmples are alio meluded. .

CHAP’TER 4 TROLBLESHOOTING. Chaprer 4 -ea.nla.ms mainlemugoe stategy. and how o s
dJEETEI-E.‘tI.C p-r-ag:ramg te ’u:!-..at-e a fauley m-;:.du]e .

APPENTHCES. Thes-e u:u:ludu addibonal information .on r.cnpu:s ::I.15|::u55|=_-1:| i his manua

APPE\.DL‘-'{ A — 'MODEM CONTROL .
APPENIIX B — FLOATING ADDRESSES
APFENDIX & —  ALUTOMATIC FLOW CONTROL
"APFENDIX D — GLOSSARY OF TERMS .
APPENTHX E° —  DHQI1I BUS CONMECTIONS

wil
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CHAPTER 1

INTRODUCTION -

I.1 SCGPE '
This chupter zives pn cvervew of the DHOQLL -L:-'rm.l:l.rurl.,us -uumc-l-:wr. cescribes the fearures fiar -
uffers. ang detines i physical parameters and elevincul feyuiremeénta,

1.2 m-jﬁavmw ‘

(.41 .Geoeral [}zm-jptlnn -

The DH'W I option is a s hne mu:rt.:m which provides sight tull-duplex semai datu chennsts on

(s systems. The DHOL Uphon comslsts of a singis (-bus moduie, and one ol twe groups al cabinzt

ki, dépending oo (he communicstion standacd 5|.11:||:-c|;‘.v:|:l The cabingt Er.lts COTLain . the -:-.blr:t o

T k’h&a.-d ps.ne's aod ".DI:IIIEI’J]'LI:. cubl:s : . . : .

The mam d]:l;:llJL.lI:mn of the DHQI11 is for :ntéraccive t...'r'nma I‘a.-u:ﬂ (g i e alio he ua.-_n:l r’n* dara

" GUORENIT 0N and real-trne processing. The DHGL: ‘EELatET 2Ly coirediible with tag mEgLster s wl The

_ DH"r’ll Tht main. teaturces of the DHGQHL ane: : . .
- Elght tull-duplex aswﬂ*mm:ua dica n:hn:tu:is

" Fl‘.-:' teansmssion: DA lr;m.sf:rs ar ]:lmgmm traustm +|: a 1<haracter tratu.m'[ ':nul'ﬁ!r Foe
:—.1-::]1 |.1:m: : :

# For repoive e "55—:'1{r'-f FIFQ huﬂ'er for remtwd charar:..ers, daldEer siarus ..hu:n.g::s. ansd
diagnostic infhrmation '

'® Tt supports ELA-232-D/V 28 or DECH23. with the appropriate cabinet kit
NOTE '
DEC4X11s a term used by this manuad 1o indicate a .
- dana-leads~-oaly mnplesgrentation of the RS=423-A
- ebeetrical standgrd. DECJI3 osed MM codnectors
_ : unmlld of the 3T-way comnectars :ipEIEIﬂEIi by B5-d9.
.l It :s -:I::-mnau:-b: with ..=Jl D[G]‘T‘AL DHY | l d.-e*.-ice o civers
L [: CAO BULG-ANIWE! Of 4 gwilchied line

%. The -[J'ﬂrsm.lt and m:m'.-'c baud rates far edch line =an ke i'ndl'.-'i.:iﬁll:,-' programmed

e [ lus # total module thr‘l:l ughpul '&f B0,008 characters per second, sing 3-bit charaaters, Witk
HJl channets operatiag At 384 kbawd for botb character reception and tranamissicn

» Thr. DH | ﬁupp-s.'l".:. 16, 18, a@r .'-'_.'J_ -hig adurtss:mg, |1'-|:1'u|:l|ng b]n;:u:-k mode data transfar w'.[h
auitaila memarizs

B O



& The THG Gan be pragramned to Glter .‘{DZ"-Z_-;,;-.E'_DFF ::J_mmn:L.era Ttom the recaived data Sow
. Selrf*[ﬁt.and. backgroumd monitor testing
‘s Dual-height madule, M3107
& Switchpacks for selstting the I:;-'nLL-i hase address wnd vector address
Al arher lunctiens s selapted by pmg:ﬁm. ' '

L4110 Modem Comrol Faeility — AQl zighr chunneis bave sufficient modem coscral oo ailaw
auwo-aoswer dial-up operatian aver the puhbiic switched 1=iephons netwaork using 5u|table' Moderns, suva
as DIGITAL s BFL24,0f Bell madels 103, 113, 212, Equivalent modems Fram nthes miknulaet eoersy cis
aisc be psed. The DHOQA| 13 desigited v minmmze softwers ceauiremans for modem iiok contzo
Appendiz A gives Turther informalien on modem eootrel. Modem gonteel vun be used For doving
modems over bath pubiic und, private lines. Please note that, in some counlzss, modems must he
approved Wy tn-e FIT [u-r that country bor coonecdon to the puhLu: n':l:wurl-t

i.2.1.2 . Sel-Test Fa.cmtzr — The . DHQII mm-rpc:ra!,_es © sell-test . seguenters ‘which aperae
ndependently of the host. The resnie af the self-test is provided to the host syseem through the e
F1F{ butfer. A green LED in cln:ates GO N0 status for the device, tipce drtails are gll.ren it Secnon
-l- 3 . .

1.2.52 Dhglmﬁc Prugnm: " A tuil tange of disgnosr.c programts is wvailable, Thess run um:l.:r ~he

- MicroPDE-] | diagnostic supervisor or MicroWAX T mctenance system. Loopeack test connaciors

ars not needed when funning the usep-mode. diagnostics. Semdct-mode- diagnostics and lawphack
\.n:-unn:tclm are availahle from DIGITAL.

" 1214 | Preventing Data Lass - The DHGI can = programemed fur dLlI:DII'.IE.T.Ll: XOM and XOQFF

uperalion. to prevent the lass of data ar high theoughpur The rrp:::nrtmg ail received WO XOFF
GLArRGCLETs o the sotftwarn dmar can be enabled or disabled..

.23, P'l'l"ln".'iil:ﬂ Deseription

. The DHQLL 13 ad MO -:Euai—hng:h: Q-bua module. It is :l fam {8.51 ml:h:s} long and 13.2 cm £3.10

inches) wide: Figure 1-1 shows the layaut Conpectors A and B are for the - -bus, whele conmectors I
and JX interface to the communications lines via BCOSL-xx cubles and distfibecion paneis. Twao
distmbution pancls are supplied with an EIA-233-0 option; and a single panel i3 supplied with a
DEC413 opdan. Conpector 13 provides powst to the active disteiburion panel supplied with DECA23
options. This conpector is nor uséd with EIA-Z32-D opuions. Mixed use, that 15, poe EIA-232-D and one
LEC4N panel connected to a single n:u:;:h.de,, i3 nat suppasted by DEGITAL.

"1.241 On-Board Smtcl:lmdu 'I'he DHQ1] has twiz oo-board mlt{hpacks o select the following -

fI.-I]'.II.-I![E-]:IE _
® - Swirchpack 549_ ilQepusitiony - .,
Swinches 2 te LD s::l;fct m& device address,
# Swichpack. E- !l [R paositign) .

Swiech 1 aaables [hﬁ on-board I}EEIU.EI.ID[ Thisisa ma.nufa;cl;urmg test switch, wnd is :Ituqm:l far
N TS upem:uu o :



E—

‘S'P-'itth ‘IElEﬂa manufactunng self-tost |:|:|cu:b: T['u.-r i3a manuJ:&n::t.mug tet E“"I.tl:h. il i LI'|'.'|¢|'I.
fire 10 l'rnal -:npe*mmu

Swicnes "- o § seimct rﬂi: u:li:*.rnx WECLOP address.
Chapter 2 _g#r.s tarther i |n:-::|rma.::.|:m aboul thesa switchpacks.
1222 . Communicatioss Steadard — The seoial drvér cn the MIL0T muduls dre compatible wich
EiA.232- D_.' Howsver, the CE-DHOQTL-W vuziner k.'iLc'-_]:lrI:.“f'i.lL'il:_._':‘rt.‘.j conversien far DEC423
T f.-] _ I

12 CoUMECTA
| v “ \ FOVWER,
I comnEsTOR
I |

CRapYELE 4 - 7
) B G
( U 2SMMSETAR \

CHANNELZO- 3

ctasy

SONTROL .
CHiP

. ACORESS | | wECTOR

1

10 PISITION  d PASIION ' |
SWITTHRACK SWWITCHFPACE I
i

]

XA

Figure 1-1 I'._.u}'pﬁt--:lf tI:Ll:.DHQ_]L Module



123 Version Di'Tha DHQll
The OHOL =M optian consjaws of the HHLDJ - I:rus mudu:caud tI:u: Fier Gudidy. Tt wam be dsed with ooe

al six sabioet kits. The choice of kit depeads om the type of system n:'.'at'nnr.t and on whether a E1A-732-[3.
or & DECA2Y conumunication intevice is. uvzadm:l _

The cabioet kits availaole for use '-h_'irJ:L the DHOLL-BM are:

- EIA.—BI D

. CK -DHOQ1L-AA h:u' BAILBAL ]-"-’[ bones
s CK-DHQI I-AB for BAZI botes

&  CE-DHG «AF Mor Headd cabinets

¢ CK-DHQLI-WA for BAIZLBAILM boxes
o CK-DHQIL-WE for BASS baxes |
& CK-DHO l-w_F for HO9¢42 cabimes

124 Configurations ' o .

_ The DHQI] cun be used io many l.'ElFFEHE:]'l,L::.b-’.:.I::m .;.l;uu_Eguranurs Figura 1 -3 slows a [vpricn ELA- 2120

Apprcation.

.
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. Figurz 12 Example of a PHQL1 Configuration
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. 1,35 Coonectloas .
The [YHQ1 1 moduie is connec:ed directly to the Q-bus by connectors A and 8. Figures 1-3 and 1-4 shaw

the wlercoonections For EIA-212-0 and DEC423

Lo KHLANL [22LSIN L BUS)

T&0-7IN BER
ZOMN=ITORS -
)

LY

. CHAMMEILS
ill:l_':|3

H3173-4
METRIBUT 0N FAMNE_Z

3 PN 2TIE
< LINMECTOFRS

|| ——ANMMNELS
| ATGT

-

MOTE: - C05L-0Y = 30 am 12 1HCHES}

JUOAL-1K = 83 cm |21 PNCHES}
CNTL-Q3 = T2 om |3_E TNCHES;

Figuee 1-3 DHQLL Comnestions (E4A-232-D)



AOWED CABEL=
TMLFRITEORM . =A0E ACTIVE
- Lo ALLEHEAD FANEL

—— BAC{P_ANE CILOU2ED 3R

-
_FH_#_H_._.__;_-‘.[D;E,-'LSi HEH 1

20 1N BERG
SOMMECTORS
' Jedtne CaA3LE
S EANSENTRaTa

BOIIL 4% @‘ '
SABLE AT

BCOEL. &1 =20em 12 [MCFEES:
CBCOBL- 1K =S3cm (71 «{KCHES)
. BCOBL. 03 =52cm (36 INCHES)

kR OTE:

Figure 1-4 DHOQL | Cozosctions [ EC4ZT
1.3 .SPEC]I‘]CAT[{JN

L1 Enviroamental Eunﬂil‘iﬂ-ﬂ
The foilawing environmental vonstraints for storage and npera-.mu d.'|:ll:l|.:|- to the DHGLIL.

#  The siorage lemperature mast be wishin the raugl: U degrees C ta 66 degrees € (12 'u,_.E_ﬂ:'&i:s Fro
131 dagrees Fl.
® Theoperadng tel perdlure mus: ke within th: range deg:ees Cia é-:l deprees C 4] egrees F
o L0 degress F, . .
. &

Whan operating, the reiacive homidity must be. withu:t tl:u: range 10 percent o 93 peecent

naf-condensing, at a maximum wet-bulb t:m;:u:mtun: of 17 degreed C and 2 minimummn Jaw
point of 2 degress C _ :

DEGITAL normally defines the Operating temperature range f-c:lr 4 yystem as § degrzes C Lo 50 degrees 1:'

(41 degrees F o 122 dagress Fi: the 10 degrees -::Ilﬂerenu Bétween the upoer limits quored allows for
the wemperatice gradient within che system Baox.



The n".n.:lmun:l peTLling [Ern:rrmturr.s must be derated by 1.5 degress O ]U{Iﬂ m abave sea level 11
degree £/ [0 (1) for operation ac high-altioeds sites.

.32 Electrical Regquiremuenis .
The DHQLL oewds the following electrical supplies.

& Far BEIA-232-D E'Flti':fll'l.-'ini 3 volts de plus of dinus # p:.:'r.:-:nt at 1.8 A muxmum current, 2.4 A
' typical

& For DEC423 options: 5 voits de plus or minus 3 pereent a1 2.3 A meximom corment. 19 A&
typical '

& Faor EIA-232-D and DECAZS -:-ptlcuns 12 vols do pius or mious 3 percent at 380 ma
maximum. 3 ma Typical '

An on-board switched-mode pl'.l'l.';'l!:l" sapply gemarates .a =10 ¥ aupply Far the seraisioe ::frn-t.rg-
1331 (-bes L-umh — The [cads applied o the (bus aee:
e L1 loads |
& 0.5 do loads
1.33 Performanece

1.33.1 Dats Rates — Each channel can be separately programmed to pperate at one af 15 speads (in
basis) . : .

50 1500
75 2000
L 2l
[ 34,5 4800
L0 1200
3 9600
FrH] 19200
1200 134K

NOTE

" Ges abn Section Ldd (Spesd and Distamce
Congderations),

Chapter 3 conltains Turther information on data rates for ElA-232-D0.

i T Thmqll[l.n Each channel is cupable uffu]!-duplr.;': np-:mtmn atthe u:lmumum data rate. The

following maximum thrﬂughpu.t js obainabie:

% AL T bitg per character, wich ) stare bic, | 3top i, and 4 pam:.r b!: the thranghpur is E:MCI
-:'-mmctm per s-,e:::-ud



RN

. b

® AL 3 bim pér chamcter, with | start bit, | stop bit, and no parity, the ciroughput 25 57771
characters per seconsd.

This throughpur Y e Iim._itt::l by wour driver softwars.
1.4 SERIAL INTERFACES

l.4.1 [Interface Standards

The DHAIL pra: 25 Modem carcrol signals which ceniorm to ELACCCITT staadard ETA-232-DuY 24,
Tre =tscimmd chardsleosics of the data iag'ml lines conform either to ELA-233-ThRV.24 ar te
FA5-422.4,V 228 depending vn which cabinet kit is ftwed. The intertacs iz compatibie with X.28:%. 10
stundarcs. Thae slew-rute requirements fof RE-423.A,V 28 are different from the slew-rule requsiements

For X.Z6:% L0, )

Conrscrions -0 #xtornal squipment ars made vis 25 male subhmimiamore D'l-‘_rF": COORICLOTS. Ay
specifed Far E1A-232-0, or 4-pin [‘riM.I' hunuﬁ.[utﬁ for DECAII.

| NOTE

The HI1734 discebhuton pasel does oot suppart
sepurule fransmlt H.nd rEEel'-'E grmmlh' i

Tabie -1 shows I'u::-w the sipnals in ELA-232:D0, ‘-I’.r-l and RS-ddr are rELaLEd and lists the |::'1:I“
connectons lar male subminiaturs O-type ROMOEC LT,

Table L-1 E[.l_i,l'EClTT_Sip’:] Relationship

Signad Nome _ " Dtype  ELA-23Z-D  Cirenit Circuit
. Pin - - COITT  BS-d49
. v
Swenal Ground - - : 118 o AR mr S
. - - 3 . . GND.]' - - .
RS-423-A Receive Common R - RE 1028
Transmicted Daca mxpy 2 Ba - W3- - &D
Fecivad Drara . (RXDN -3 BE - L RD
fegiest To Send [RTS) 4 . CA 08 - RS
- Clear To Send _ (CTS) 5

B ms 5

* Mol Cpnnegied



Tabie 1-1  E1&/CCITT Signai Reladonships (Coat.)

Signal ™ ame ' ' D-type  EIA-232.D Clrenit Clreult
Pin COITT - RS=ad%
| Va4
Fing Tadicatoe (BRI 21 CE L25 Ly
Data Set Ready (DSR] 5 oo 107 Dt
Dot Terminal Ready (DTR} 2 . ©o o osE. R

Cura Carrer Detect (DCDy L] CF N RR

1.4.27 TLime Receivers
Tha DHOL wses octal secial- hne receivers which convert lioa input a.|gnaJs Io T‘IL levele far zhe
OCTART, Sicnals are mn:rt:d by the racavers.

143 Lise Trapsmibters .
The DHQH L uses ELA cranamirzars which convert TTL lew:l suanais from the I:H:TART 10 line gvals on
ihe daca lines. .

144 Speed And Distance Contiderations - :
. hs of December 1985. the Electronics Ingustries Adsociation (EIA) have p:phm::l the “RS5" idantifier

for BS-232-C with "EIA™. Therefore B5-232-C has been cepiaced by ELA-212-D. Thess twa standacds
are compatibles with each other, This masual wses ELA-232-13. . :

The R3-Z3-COCCITT V.25 stapdard was ongnally desigrsd @ specify the connection between a local
interface and 4 modem. [t was oot intended co ke used. for confecting to terminais over long, distancas.
The muarmum specified cable Iength ia 30 Feat (15 mecres), Sheelded cable must be used in arder to meet
the requirements of FCC and VDE Radio Frequeney Interfersnce (RE1) reguiations.

Although cable langihs greacer than S0 fen cun be used with reasanable sucgess, cable capacitanee. nose
and ground potential diference resfrct the line speed 33 the distances increase, Consequently, -he
performance of long-distapce communicadons o a tarminal using EIA-233.D often does noc mast
waday’s rr:quu'l:m:nt.i for terminak wiring. : :

DEC423 is a date-lsads-only impiementation of the RE-423-A; l::u'rr V.10 seandard, RS=4234 hasa
different grounding and 3gnal return path arrangement from ETA- eko-Ne )

DEC4Z3 uses line driver and receiver chips which have heter ﬂ.ll:r.'rjng snd hehter level rolerances than

. thuse specified by R5433-A_ Tn addition: DEC42Y devices meclude transient supprassors fae elsetiical

oweratreas (ECS) and electecataric dischargs 1ESD) ]:lrl:-tnc:-:m DECA2] Eevizes tav also be vonnected
with unshielded cafle.

The f-&Htu::s provided by DEC423 devices are reliable data commurication over increased distnoes.
Lypically LO0Q feet {304} mazres) gt 2600 baud, Sew Table 1-2 for maximum-distance guidelines,



Tabia 1-2 "I-"li.‘.l'.I.I:I'I'I.I.I:I'l Disrance Goidalines for DHQL11 .

Upta - R
4.8 kb 2.6 Kb - 191 Kb 3.4 Kb
DECA1 tn DEC423 . LA FL ALy i ) 100 <t - M0
' Ml m 30 m - 3} m 25)
DEC423 to E[A231.TH . 30 % 200 - -
Cos Tim M m

-—ra o

The DEC423 standard 15 Mor dara-legds-only caanectiong te woeminal equapment, #d s ot jwahic .-r.--' .
CONAECTion 1o modems ot other Wide Area »erwn ek equipment. The standard also dpfies e e of a
" temn Mudified Moduolar Jack (MM conogenoe instead of the much Ia:grr ITeowd Delype vronectay
e with BS-L23-A.

-DEC43Y i sighal-compatibie with-zhe "EJA-732-D stundard’ when used for data-iads- only
©interconnection. o thal isemonnetion herween deviess using the diterent smandards is piossibie.
However, the cestroictions on the spesd and Sstanca of E[A-I32-0 will scll aaply:

TDECY2) snpuid alwavs I:u: usad in prl:fm:b;.l: 1 ElA-il .rD fae Jdirzel terminal conoestion cher
exlendad ::hﬁ-at'll;'E'.i :

NOTE

An H31US active terminal - ada prer is necedsary when

 udrg an EIA-I32-0v terminal with a DEC 423
Interface I the longer cable 1engﬂu nh'l:llll]ﬂ! "ﬂﬂl
[:IIEC-*IIJ are required.

The recommended cable for DEC423 1 ECJﬁEax}L which 18 giailable with f=pin MM plugs ac aack

27d, in lengtas up <o 10X Fenr. This cable is also available without MM conooctors in (000-Eout ceels,

DIGITAL et number HE220. Unshielded four-reviswed-paic cabls can aiso be wsed. Ths is available in
LHI0<[im0t reels. DIGTTAL part aumber H3245A. '

MNOTE

DEC423 to EIA-130.D is inteoded for locad
communication. In general, ovmmuonication devices

. cAa hecome mn-0peratonat or be damaged 7 the
total wmbbe kedgth exceeds HHF meores | 100 leet) for
DECALY deviees. The cabde shoutd not he rug surside .
the boiMdiog, and the low-voltaee data wireg didst be
separated lmm ac power wiriog. The iostallation or
sites may require additiosal devices to cormect’
problems in communication. '



MOTE

) Under .ideal cogditoms, DEC32Y devices can -drive
cailen  conglderaidy lomger than the 1CO0-Foot
maximem Hated above. Huwever, differcoces in
gromed potenkial, pick-up {tom maim ac power
cabligg, and risk of duced interference linlt the
maximom distanse faf reliable commuonlcadoms io
most practical sitegilon,

15 FUNCTIONAL Dfsg:a;rﬁum-_

151

Cieneral

The DHQ1 L Functiona; bl-::u:'kﬁ ard shivwn io Figure t-5. Mot of the fun:'tmn:a g pmwdﬁ; oy oWz hepa
‘the contrel chip and the HCTART chip. .

i hui bu.ITenl:Lg uzes st CHOML hidivectional oufers. Serjal-line interfuce boffering uses dve actal lins
rewetvers (51400 and theee octal line ransmitters I"'-I'I‘I.'I-J used for date wnd m-::u:le-m signils.

'.-5. Ik = 8 static RAM f:h:p (2014045 provides the men'ur:,. requirsmants. SWII;-::hp.u.-'.ks_ provide wzomor
address and moduie dddooss.

152 Main Fonctions _
The meio tunctions of the DEHQLE ure:

Toansmission — Single characters van oo transmitzed usmg procrammed  trapafars
Characiers can aiso b: Lra.na[err:d. by DA :

Roception — Rewwmved cherecters are desernilized by the CCTART and rransierced o a
fave-character area in the RAM {ode such ares per line) by the sontrol chip's OCTART

_ seyuencer. foliowing an igterrupt from the OCTART. The sodtml chip's OCTART saqUEddeT

liker remowes cheracters from the bortom of the dcharicter FIFO, and places them in the 254
= 16 recejve FTFCH, which can be read by the heat,

“Modem Contral — The meodem ‘contral lawches are =xtetnal tg Lhe contrel chip. Data is

wittens (o the laeches from RAM by the LART incerface sequenver. The sequencer alsc

- dampies modenr stamg lines avety 10 millissconds and reports on chanpes viz the STAT

r-eg:sb:r (and alsa via the receive F1FE| if pn:-grammed ur da sn]

153 Couiril Elup )
_ The vontrol clip containg ':he i'i:lilw'i.ug functiagnal blacks,

Q-bug Tarerface — Matches addr&ﬂﬁ. Antrates vectar addresses, and baodles iaterrupts, It
alge ioerfaces the C-bus signals Lo -;Jl:h:r functional blacks

Du:a LiCh Sequencer — Controls host access 6 device re4ns LeTs

OCTART Seq WATIGETS
COTICRGE

Transters data serwess (he CCTART aod RAM, and haadles How

[-1Z
I}



™ Eei.E-Ti:st,:'Fl:w:r-L._:l Sequencer — Thig SeCTion prdwess-Uo the module to o Hxed set of tnitial
ronditions, swen as 990 twod rate oo all lines; it aise keadles selt-test

& [IMA Segquencer — Tnitiates and manages ali DMA dates traasfers to the moduie
#  RAM Arbeemator — Provides BAM aod OCTART bus acoiss o the vunoos sagusncers.
134 OCTART Chip ) L )
Tz wap cootuns sight " (FART:. which pecform pamllelstosenal zad senal-to-pasa:l=! -data
converEions. Lb wlerraces wilh the cortrod coup theough 2agal cemsters. Four are rzad-only and fouwran:
write-anly. An addex register s wsed oo oy individual Lnes, The CCTART chio sharms the BRAM hes
with the control chop, and the BAM el The OCTART chup also inoludes: .
# Recoive and transmit control biocks
&  Inmohpt logic for iaerfacing with the coneral ciup
& A ld-owipul baud-rard generiatar
& AL necessary line-parametsr cogisters
& Diaghngtjc .hm::-phank lngic

@ Modem status multiplexers.

112
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CHAPTER 2
INSTALLATION

21 SCOPE
This chupter descrbes the pn:parau-:un end 'ostailaticn’of the DHOQLL aprion. Lr con uns e Mnlowiag
sevticns,

# L'noucking

4  Preparation

# lnsteilation

Teating

3.2 UNPACKING AND INSPECTION - . :
[T ordersad as part of 4 svaiem, the DHQLD will alesady be u.snalleu:l :m-:] vou shnod reter to cRe
inslristions (ot unpecking the system. : .

LI ordezed ws un sdd-cm eption to 4o =xisting system. o DHGL-M {Qebus medule) will ¢ suepisd
together #ith 31 cakinet kit, distribution panels, and intercoznecting cables. The cheice of sabioet ail
depends on the ovpe of syvstem and oo whether EEA—EEE T or DECYI3 coonection standards apoly
[Table 17 gives detaiis of these oprions]. - : .

NOTE

DEC423 is a term used in thid mamual to indicate &
data-leads-aely impkmentation of dw RS5-423-4
elecirical imterface standard. -

If the eguipment i3 o be instailed hy DIGITAL Fisld Se:mr:&. thE custonzer sh-u:mld not apen tha - -
packiges. . :

IF the DHQ]I wily ordersd as 10 41d-:|-.:|:|1 optoo, ﬁud tl:u: r::urtl:l:n marxed UPE"'{ FIRET anst carsfully
unpack, it. Thers 15 4 shipping lisc inside the carton,

Unda each package and sxamine the contents for physicat -::'lsm"agt Check thar the conteants of each
package are compiete. Repor any-damagad or migaing ieems o the shi p;mj; agentznd to the DIGTTAL |
represencative. Do ot dispage of :he packing material vani the unin has been dstalled and is
aparaTional, .



Table 21 DHQLL Options

DHQL1-0 ME107 modole + DAQ1L LUser Guide (EK- [JH’Q!I Lo
. {Bage Option)

EEA-232-D Cabinet Kita

Ha113 hoxas
83423 hoxes
H®624 cabenaz;

CR-DHOIL-AA
CRADHOI-ABR
CH-DHOI-AF

Ciontenne :
T T F
H3IT3A Zaling 25-war distnbucen panei 2 L .
BCOAL- B dll=wiw zikbon cabie. 21 inch 2
BCOSLAN] 40ewiy ribbon zabie. 12 inch l
BC0sL-N5 30wy ohbon cabie, 34 inch 1

DECAL) Cabviner Kas

CH-DHOLL-WA -

B 123 Roges:

CR-HOH | -%R HAZD Baoxes
CRADHQLLWE - H9%924 cubanets _ |
|
Coments
- . ¥
HE100 Active bulkhesd panel [ I L
BCOSL-1E, Ribbon cabls — 2 inch ' 2
BCNAL-N Fabbon cable — 1T inch )
CBOOALA0D Ribbon cable-— 36 inch F:
022775 LK Bulkhead power cable ) L
0227750 Bulkhead power sabic l
T-2ATI503 Bulkhead power cabie 1 :
H31k Cable conezntrator I 1 L
BCLAC-25 Multiway cabla I L. L
H'J-JEI'I Multrway cabla I-;:u:upl:lat:!; 1 [ L

&3 PHREFARING THE DHQIL! MODULE :

Please check that your system has sufficient power and hus ivad r.'apm-. t1. oefare insaliing additional
maddules; s2e vour yiiem manual. Befare installing the DHOLL you must dadine b panme[erf. b
selecting tham on 1he DHQ1| onboard swil wapacks. The paramesers ace:

#  Module address

[
N



- . Tmrasrrupt vector
NOTE

Emgure that you are ﬂlrilﬁ an antistatic wrsisorap,
* part utober 291176200,

200 Address Apd Veotor Assipnment

The DHLL aas u doatiog Jevive sddress snd vecros Toig 22ippad tom The factory with o devics adioees
el I TTa0ad), and o vegtor of ML, Thess assignmenta ars Jetermined oy Lhe Poatng acdess: and vecior
rules, The fectory sertings dre only correct iF na othee Agating wddress aption @5 installed o the sysiem.
Chherwise, Lue-praper tules o EICEi.[‘:Sﬁ UERI@MERT Mgt e popled: Lasse are mven im Appendiv O

132 Setting The Address Switches
The device aadress [or the DHGT i3 *’uE[ on e Ll-posibon. swichpack E19; che looation of (his
ywitcApuex o8 showr in Figure 2-1 Wl is noi e anc must be szt OFF ,oren]



E1§ . £

' POSITION 9 A0S, TON
SWITCHFACK CWATCHPACK
|A&COAESS| CSECTOAI

Figuo 2-1 Lucnt:in:-u of Switchpacks

Figure 2-2 showg how 1o set the devios address on the swicchpack, The exarple showr s for she
lactary- -'.Et addreas l.:-f LT 760440, .

X



. JHW- G MICIE SELSS T IN .
' LEGEND AAAT GF 3ITCHPRSK =14 SEVIGE ACCRERE 3ELITTHIN
Ok WIGCE SEL 2 ER! ALF" LE SWITEHPACE 234

D = £aTiZH OFF BEINEAY T3

: % @ 3.+ 5 g T 3 3 '3
. . r |- F-l ExahiPLE
' = 3WITCH 12 ARY 1, . | : ; P =eTTG
1 H . L 1
i . L L

= TG
. NTEIPRETED —— | —
- A5 ALLONES : S I 4 ZEcacED,
o 1 : [ | I v pEV-EE
1 ' 1 | 1 1
]
. ! |
zzz Aars | I | | i
ardc. 21| zo|ralialor s -:.E':;Ii RRIIE: 1 R I R A EE Y I L
L | 1
—\-:—_'."—_,—r-'l—r' S ! A — b - N " — = ——
NEVICE 1 T 1 ! - . ' E a
ADCAEES - : -
'_H_'- -
MOTE: _ : a =8 palalales
. - i =1 [ u H = ]
- = 1
JEST-E JLaME A0y T = 1 a3]=12
PEN L1 YHE ADDRESE -3
33 TTE= 4“0y YED ilalal=a
1 2 I =8
AN T = N -
I | T
: L | Ht 4
Figure 2-2  Secting <he Devics Address

233 Settieg The Yector Switches

The gix Algh-order bits of the incarrupe are set o the cight-pesition swischpack E1L. Figurs 2-1 shows
the loGation of this swicchpack. Figure 2-3 shows an exampie of these switches sel (o (he [actory setring
ol 300y, Switches | and 2 are used dursng manufacturs, SW-1 must be 52t DN (closed). a0d SW-2 must be

. sel OFF (open] tor carrect aperation of the DHQ11:

14

1A



(PLAMURACTL AING TEAT SaNTCMES -
Sl MLST BE G - CLOSED

Sl MUST B OFF = CPEN VECTOR A0CASES SELECTION
FaAT IF SWITCHRRCE BT 23 AT OE S~ FACK =71
| 1 , 4 1 & P &
LEGENDG ) : ':) : o ENAMPLE
1 '==
D SATIE SRR : | i ﬁl'ﬂ-"::“'i
12 MAAY O NAER . ':: 1"1 i . P
I Gl EH O o — —_— r
1AIYARY 1 L350 . L [ I .1 2ECZCED
- _ L PTESARITED A I N R
S5 AL JIRGES i | 1 ' 1 " '
3EE TS |
- I . I
BT UC v pczocrinn gy ona|na | ST oaR |08 nd [ s1g o] ol
— h e - y———
VIITOR a o 7 K Lt a
- ~ LS &
ADIRESE _ 3CT- GACUFS JERTICAL
NJTE
L3E THZ JLahy A0 TS -
. PENCIL-IL T-Z ADDFRES3 I B LR
PATTEAR TOL ruETD . | o a - =1
. . . P [ v [ o =2
1] ]=2
I - =T
Al Ew
A A BT
|_ 1 I3 1 + =T
=i

Figure 2.3 Setting the Vector Address
14 BUS CONTINUITY. :
Bug grant coninmty jumper cards (M%047) are used in vacant backplane slac to peewide bus condnouity
see Faguce 2-4), . .
MOTE

T Fnd our the type of hackplasge oo your system,
CONMEE Four systenl odousl,



Crd BACKPLANE A-CO BACKPLAME

L i s . z. b
PRICZSS0E S FEOLESSTS
Z 2. !
-
] h| | '
I 1
= a o
|
- = f
= 3 I
: I
g - g | .
I
7 T |
}
| g |
|
] 4 TERAM kL2 TCR
I
11
tE
13

Figure 3-& Bus Grunt Coobomty

241 Bug Grant Cosfimsty Jurnopers
Back planed suitasle [or DI'iQ]] laki inwo two groups.

Q:C0r — . {-bus om A and B woonectors, user-detined signals on © and T

i} —  Q-bus oo A snd B, apd © and D connestons



. [r vCD backplanes, bus grade mgnala. pass threugh each installad mu:.'-dul.r via the A ml:l C connscuors

af '.‘-ul.'i.h bus slot.

0 Ijili.'.k'pl.u.u.l:s are designad so that tawa dusi-height options o be msralled in a quad:height hus sice.
The £)-bus lines are roured as fipllows.

| AB, first sior

& CD, first slot

i, CT, zecond slot

4,  AH, second sior
gad sz on
Each duwi-twght module 2xsmds the 'm{t.nuiw of the bus grant signals BTAK and BDMG o the nest
wadule. Tazrelors, with a Q0 sackplune. of 3 quad modale i DHY 1L s feplaced with a |:lu.1l muduele
(DHQ1, u 3-ous graot conlinully zacd M90T 15 aeeded - for the vacant slot
15 PRIORITY SELECTION
The bus | packplans; padiztion may be 3 compradnise betaeen DMA 10d inrerTupt pnonoty requiiements.
Ay A geoerdi ou, sonsider DMA reguast prigrities firsz, and then conpsideriotzrruet (busl coguesic,
1AL DMA Hequest Priority
DA request riarity 55 uauaJ]v assigned nncun:hng ra tbmuﬂpu[ Fuster devices (higher chroughpuch
usually have priorcy over siower DMA dev uoeg: for Bxampie, di1sk 105 Jrony over oe, whoch ickell 145

prn-m OveT COMmURications Jdevicss. Thig i3 because fast devicss usuaily reach overrun or undetrun
conditions sooner (had dlower Jnes.

252 Interrupt Request Priority

Tha DHQL has a fixed interrupt poority leved of 4, and cannol e changed 1o orher poodry levels, It

does nor manitor apy of. the higher-ieved iotermupt mequest lnss.  Because of this. both [he
interrupreqiedt and DMA (non-processor requesty priorities of the DHQID are selected by the
positien of the THOG 11 on cthe bag; it muosr thersfore bs pomgioned afier any device that does monor
any 0 he reguest ines. Devices clogest o the procegsor modwe have the highest priority.

153 Recommmendaiions

In gemeral the OHQI1 bus position is not critical. However it is czocomoaoendsad ‘that vou placs lhe

rmodule after any maga-storage iotertaces and hian-speed synchronous commuoncations options; thess
afe HarE sendlive (o hus position.



L6 INSTALLING THE BHOI
Onge you bave Jefined the I'Jm.ipmne poawion for [“l-: THGLL, you can bemo <o insfail thre DHQL!
rrodule.

6.1 Tnsialling The MI10T Module
WaRMI™NG
Ehn off the svebem power amd discoonect the main
system power curd Before ]:-erfurmmg any procedurs
in l|1:|'.-| shapter
VTTENTION
Avant detfectuer U'une des procédures de ce chupitre,
mettez le syseeme Hors fensiom e dehram:tlv:z e
|:-:|niur| d'alimentatv, :
VORSICHT!

. Schulien Sle das System ab. e zichen Sk das
Serzhabel, bevor Sie die o diesem  Kapited
beschriebenen Anwelsumgen ausfithren

.-"n'['E"'iEIl’.‘I\I

ﬁ..pm-giﬁ el sisrerna v desconécte ¢ cable principal de
alinentaciin anres da reslizar ningun procedlmbento

de este cupinule.
i -
1 T Ll R

I.  Conneces the BOOAL canles wa Sl and 12, Figure 2-F for E1A-232-0¢ instullations aad Flguare
2-& far DECa2] installations show how Lhe pars of the option conne ogeizsr

1

[nstail the mocule in 5 correct backpiane positico as previacsly Sefined.
NOTE

Be careful not to snag misdule companants an the card
guides or adjacent moduies,

1, Creck that bus contauivy exists. [ nesessury netall bus granc conziruity sards.



RRC fonncct the cabies to the bulkbead panais,

ALK AR 0 BUS

: 2 : } WHE ——— :
i v ! ' i M REAZ | -H'“HH__
. ; . GEMNESTORS s
S - '

-

[ 5 . 2 PINTIEG

e [T BT TR
R
1T

17714,
JISTAIBLON
R

2% 3 O-7yPE
L] ___..-"E‘I:I"-'-'-. ILTORS
i ik . |

. CHANMELS

i-aT

WOTE:  ACDAL-07 & 3048 O 17 MCHES
BCLA_' = B 24 ZM 121 MCHES.
HCSSL-CO = 31 44 284 '35 'MCHES,

Figure 2-5  [nstalling the DHGLY (EIA-232-m0)

13
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So3 G5 B
- H3 10 AZ7IVE
CEME-EZ2 D 3aMiIL

TA3-PIN EIRG
T OCIhMECTOAS

S COLTLRIG 5TR P
BCOS_. 0
CABE
"~ POWER' JABLE
M- 227TS- 0N

MNOTE
BLlSh-01 = 30sa 212 INCREZ:
Beidla-"K=5dam 121 IMCHES)
BLiSih-00=9deM (36 INCHES]

Figum 1-4 installing tha DG (DECAZY)

2.5.2 Distribmion Paeis

The rear L disuibution panel has six curoutg: two type-A cutoots aod foor type-B cecouts. Tn addition,
- & removabie bracker betwesn the third and fourth cuteot dicws you to install chree mase ovpee A insert

pancls by movnting an adapler plate. Figuze -7 shws tw pu:n. type-A and vype-B ingeet pareld, and the
a-:l.aptrr plate.

163 Tl!atlillng The ‘E14-232-D Distribution Panels
The DHOQLL bas tva "n:":-E distribunon panels. Figure 1.7 shirws nw fhecs ar= incts! L:-i imaBA23 box
Tnumlla:mn in BALZY and H9842 ca I:lm:':. is sEnijar )

To (ir the :.‘I]EEJ’].‘."Llll:i‘.‘. pansis

I. Femove the 2we type-B hianking paoels.

-4

I Boiro e twa M3I73-4 Zerrinudon panelsd oo the catouts.

S

Cunazet Lhe ftze end of the BOMSL-KX cuble Irom connecuar J1 of the modilz 1o che Arse
distrrbution panel



Il.

Connect the res end of the BCOSL- X3 cable [tom connector ]2 of the module to the ecand
distmoution panel, :

—rPE B . .
FAMELS . AEMEUABLE INSEST
s .

=

__'o.l

2PN SOMMECTOS
SEPANSIGM BLDTS-TYS5 2

Figure 2-7 L1 [nser: Panels and Adapeer Blate (BlA-231-T

2.6.4  Ilostalllng The DEC423 Distritativn Paoely :
The DHCH L has one type-B disteibudion panel. Figure 2-8 shows how this is installed in 2 BA23 box.
Irsallation in BA 123 and HYG4Z cabinets is sumnids :

L.

: '1'.'-;.1 fit the diseributivn pansls:

Remoie g L‘}:p:-E blankine panel.
Bolt the Hi100 actve disrribution pansl 0w the colosc,

Conpect. the (ree #nd of the BCGIL-XX cable rom conneetor. I of the module to the wppet
(121 conmector on tha distmoution paoel.

Connect che fres end of the BCOSE-XX cahle from connector J2 of the module o the lower

- (T connector un the distribution panel,

Ciomece che free end of the power cable §70-1277 5-X X)) to the lefe-nund pawer cononector (5
op (he distribrdon panal. . :



SEMDVOBECE !MSERT

L _ |

307 1 CUNECTER
EX=aM5 DM SL3TS

Figure 3-8 T°0 Imgert Paael (DECH2H

7 WE-TALLA]'[{)[\ TESTING

. T'I‘L:- section detuils tae dIQgmosies wasd o test the oplion Jungg and citer \ostallation. Tha di 3ZNOSLLS
are also used to lest other OQ<bus moduoies in the sume fumily, for example, DHV L Tha Jiagaostios will
automaically “size' the apuoa to datermine which one 15 being mgred.

Bath *icroPDP-11 and MicroVaX 1T diagnostics are described, After successiul wempleticn of the '
Approprizis system est, the DHG! may hacunn:md w0 e.:uErou &qmpr.rwn.. Fu.rtl:u:r mmrmatu:m on
the dlﬁgnmnﬂ i3 given im C]m.ptep-‘l .

A |

l'rmulfnn‘uu Tﬂlt!- On I"-'IH;':'l:li""I:l'P'-ll Syatamm

Tor verrfs that the MictoPDP-11 system and the !I]Ht:llll moduls are un—::tmr'ln; -'nr-m_m"

i

2

Swirch oo the aysiem.

After 1 seconds. check that “he gresn self-iest LED oo the DHOLLD module s oo it does not

come an, call DIGITAL Field Service. . R

Boat the Micra-l | Custemer Dhagmeste media, Refar to your Misro POP-50 8 esiem Manisi
Soe Further informacioon. :

Trpe T 3l I8 main menu to allow he d: agrc:-stu:s 10 idencify e aew medele, 1néd a:l-::l R
the n.an'tgurat eo fle.

MOTE

Look ac the Hst of devices displaied. wod make sure
thar the new module is inciuded, [F it is not iscluded,
repest the instailation sequence, and make sure thar
the ciodule swiches have been set correctly,



5.  Tvpe T at the maio menb to run he svitem tests, Thess should compiete wichout errar il an
error geeury, call DIGITAL Fisld Sereace.

A MeoPDP-11 Maintzaaace it ig avajlabie, and may e arderad from your lowal DIGITAL <fBce,
This kit allews trained personnel to pun individual diagaostic programs under the XXDP + diapnostc
maniter, and (o cenitgues and cun DECK 1L 2y em redl programs, The XXDP~ Funcncnal E'.La.g"ll}i-t o
e UHQA“ BIN, and the DECX ! moduiz 15 XOHEY*™ OB .

2_._2 Tesnng Io MlegnVAX 11 Sysiems _
To veridy. that the MicroWAX TT swstem and the DHQI| madule are functianing carresthy:

]_ Chezk thar the green selF.esr. LED on the DHGLT module -5 an.

2 Boaj rhe MicroVaX Mainlenancs Syatem media, Befer i vour M creFOLE T S v Wamead
Zar Tacts informite,

1. Type "1 at the mam menu to show [ system contigurabion and devices.
NOTE

Look at the list of devices displayed, and make dure
that the mew module |s ioeluged. [f it s por included,
repeit e insfalladon seqéence, dnd make sure that
the modale swifclies hll'n: besn set correctly.

4, Tq.-'pc 1" at the main menu ta ruo che system tess. These sfiouid complete without érror Lan
=rror opcurs, tall DHGITAL Field Servica. '

28 HIH LOGPRACK CDhT\'EﬂDR

The H2I01 lpophack conaesctorisee Figurs 2-87 18 used Iiunug lbaguclshc cests for DEC422 installagions.,
Trig twe lmphac& SOAASTOTE I0 o package, and consists of a female 38-way loophack coanescior and a
tale M-way loepback coonectae It zan be inserted :nte the cabling at the distribubion panel, of at the
wihle concsntrator To test the cables. type n:h.a.r.:.c:-:'s ar the .1:"'."|:IDE."|:|. and mae s..ln: that they are.
t:hm:d 1o the scTosn l[rrf:r ta Chapter 4). .

1_[4
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Figure 2-% H310| Loopbueck Coanector
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19 CABLES AND CONNECTORS — ELA-I32-0

201 Disiribution Panel

Each H3173-A distnbuton pansl adapru one of the DHQI1 Barg conasctors o four submioialucs

D-tvpe EIA-232-0r connectors, Noise Hlierog 3 providad on each pitt of the E1A-232-0 connecioms.
This ceduces elecTromigneric radiation from the casled apd aJs.;- provides the loge with seme :nml:r tior

" against stali d15|.|131'_5vt

Fipure 17 siows Lhe cieswit af the H3173- A Therre is fy CCITT sguivalent of EIA eircie 44
iProteotive Srownd). You can remove the S-chm ok W o discenmes: this coou of necessary.

L]
'
o
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|

ol

[ ]

J5 i JB J
/“\I : Ty’
4 | S.ONAL ZROUMD . . : 7 [ |
— — | ! . —
- 3 TaanswT pafada c 3 w—| JATA CARRIER DETZCT 24 $
Z BECEE M T 3 z - 2cT AE g
5| BECSWZ DATA Qv 4 §—| DATS SET READY 278 3
a *ER? a0 O A0 an,
H YaTa TERMINAL AEADY O & i
EGL I CRAS i3 BE ESTT:S2%E A 3 4 .
5. PG [MEICATOA 2.4 X o AEOUEST T2 520 2 2 3
L ) —. _ - 1
© B | ized 7O ZEMD 074 H i i CLEARTO SEND i0% . :
; FEDLEST TO SEMD 24 __: 3=3' CRAING MOISATo= 2.8 _ 1.1’- :
H S | DeTa T23miNa_ REaDv 203 A
i b JATa ST ACADY Qw2 : E i AECE wE naTo ;75 . _E
- ER CETE™™ Trd g FE S AMSIAIT DA . ; 2
5| JATS CAARIER CETC™ 2. - A AMSMIT DA™A 2°F 2
. L | sigua GemLng H
I ;
1
: 4 E 4
W ; P g i
.5 3 / )
| SIGNAL 3P0 MO i [ .
. . I - i -
g _TRAMSWHNT J4TA 145 i KL | DATA CARSIER 05 EC 347 :
F ZCEIVE 2 A I L 7 5
o | AECEIE JATA 1/6 J | OATA SET 3EACY 3.7 F
" — - 24 MM
2 |DaTa n-:nmr.-ml. gagy 1 /8 2 ;
& | - 22 MW | BEQLEST T e a
3 | AN INOICATOR 15 22 L 5T T 5ENC 33 1
T | cLEas 2ZMb 1S 8 PP sLEA%TOS T 3
1| SLEsRTE S2ND 109 s WP CLEAR 7O SEMD 347 i
oY EaLEST : ! pm . - 1
3 FEQUEST TG SEMD 145 : | | FING INC-CATCOR %7
i _ r T DT TEAMINAL AEADY 3/
vl | AT SET 1/ ] T SCEME <7
| JaTa SET AEADY 175 & | RASCENSE DATA :1 .
4| CATA CAAR/ER DETECT 1.3 3 A | TRAMSWIT DATA 37
L . “ | Sid AL GADUNS

L ——i

o B o B R

Wi
— PACTECTIVE ZEILMG

Figura I-10 H3ITY.A Ciegull Dlugram
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Table 2-2 i3 For two diszribution panels, The numbers within pacenthases appiv (o chaonels 4 o 7

Table 22 H31T3A Consectons

Signal - MNams : Clremit ¥a..  JA Fin Mo,
SH LITh 4} ' 103, PEEENY
TR Transmitzed Cara [2 1-B :2-H/
EXDydy Received Dhara [fat} -2 722
DTRMNa Dratz Terminal Ready 1%, 2 -0 iz-D)
R4 Ringing Indicatar. : |13 I-E ;2-Ei
CTaHA Clzar 1o Send _ : 126 ~1-F 2-F)
R EEY Redues: w0 Send : |15 1-H 121-H:
CER04, Dty Set Rasdy . L7 T AR
e E Ry Dty Carriesr Deracrad [ 7 1L oL
G GND LS ' ; 103, -5 12.8d
[ {36 ' . L0 (Rt I
RXDiig) : : a L -F i 2P
DTRII) i s LOB: 2 [-% 1 2B
RI1{3} . L25 L=5 (2.3
CTS {3} ' L6 T (2T)
BTl - Lns LR 12100
DERLI5) L07 LW T
DCDLE s ' ing X (2-X)
1 Y : iy YT

. DSRI{A) e e (2}
RET528) ) L5 l-BH [1-BBj
CTSZE - ' 106 1-CC [2-6C)
RI2A) : |25 1-DD(2-DDn
DTE6) . Lo [-EE (2-EE)
RXDHN6) ' . ' Lo * |-FF i2-FF)

CTXD6 . 103 [-HH r2-HH}
5IG GND X&) : . _ _— 133 L-JI [2-4N
DDA} ' _ 10 1-KK {2-KK)
DSRIT ) ’ 157 1-LL (3-LL
RT3 : ' _ . 1035 1-WMN {2
CTEHT 124 [-PP (1-PE)
RINT) : : 125 _ C1-RR 12-RR)
LFTR3N : ' S [ 35 " 1-58 [(2-35]
RXDsiq i 1T (2TT
TXD3( 7 _ : T 1-LL {217
SHG GND 3™ ' _ ' [F2] 1-WW Y

The lollowing examples show how to use Table 2-2.

Signal TXD is ihe rransmitted data line for chanael 9 the CCOITT circuit numser iz 193 and it 35
connecizd T JS pin B anocke tirst HY1 T34 for chanoeis O to 3.



Slgu.a]' TXD4 is the AanImitted data loe Cor channel 4 the CCITT. circuit oumber is SN3 and if s
coroeeted o 15 pin B oo the seeond H3173-A Jor channes 4 to 7.

1 Nult Modem Cables

"~.|'u]|, modem cusles are used For lade: EIA 232-[¥ zonoestion, Wwhen a mn:u:l-:*n is not useg. Because of
Federal Commeomeaticnd Commissicn (FOC) regulancns, the 2abis cpecifications for the Efnited Siaces

and Capads are Biffecent from those far non-FOC counctes. Orher councmes may aice have similar
aleztramaroenc interfarene: (EM D contral ceguiadions. EMCRFY shielded cabinets are now availahe
Far swctemis which :Dnl':JTTn T FCC sequirements,
R.:EDTIJTL‘I'.IE‘E r.ull me<lem zabes ace ag follows,
. EE]:IJ [7or EMC RF'T Reaided uRinerss
# Rouncsd Secorductor by shwelded subly to FOC speabcaten .

& Suihmineoooe "5 -pIn O-1vpe feme.e connector 'I'Il:lLIdi:li o el 2

® Lengths availuble:

BCID-10 il m il i)
AC1ID-14 A m 125 1) -
ECEED-EE_ 7 m [35 1]
BC2D-50 ClEImo [Sd
BCI2D-T3 20 m (75 fi)
RC2ZD-A0 Mmoo (100
BC2ID-BE HImo Q2D
5 BCOAM

# Round fecondoctor.(thoee twisted paira), each peir shieldad

#  Cablasover 0.5 m {10 &) have a =3-pin subminarure rype fermuls vonoecior at coe
and. The orher end 39 onterminated. for pasding theough the senduit

& Cables 0.5 m (100 [t) and les Aave ¢ smilur conoestor et eacii end

% Le2agrhs available:

BCn3M.2e T&m 23 )

BCO3M-AD 03m (103

BOOSM-BS I m (250 )

BCU3M-Ed 1524 m {50 71

BUD3M-L3 Wehdom (1000 B}
3. BCIzA

] Fl.l:iLﬂd G=yorductor cuble

" # Susmimature 25-pin D-tvee female corn2cier movlded i each 2ml



armr i —— ke e

'#  Lengths available:

BG27A-10 ilm (12 )
BCIZA-2E  © Tsm 25 )

Cahles of groips L. 2, and 3 are ail coinessed 43 in Figure 3-1 1. The.cables are aor polarized. They wan
ke sonnected eicher way round. .

FIN. _ ' PN
MUEERS : : : _ MoMBERS
| PROTICTVE G20 HD SACTECTIS GRCLmO o -

— Iy = ‘J T - -"-'!- l._.: 1 el :1T_—. _
‘ﬂ_?nh';.* ITTEZ. ZaT4 -%EE E._- s a3
CE ES maTs . TRAYSM 30 DA
1o ARZE VEZ .-'.1-7-- I35 Sf-"l- _DD. A A a
2 o BaNAL TPOUND 3 Gfeal SROUNT |,
o AT S5T READY Z2Ta TEFM-MAL READY o

-4 "zEu|Mal RSADY . A™4 SET PEACY _ .
-0 o Oa”a "SAUIMNaL AEAN _ ] S5ET Ep'-"-D. o e
Y]

Figure 2-11° ™ull Modem Cabis Connesums

14.3 Full Modem Cahles
Recommended fuil modem cables am as (ellows:

| BCI2F (for EMC/RFLshielded cabmets)
. % FRoundnd 25-candictor fully shieided cable
. Eub-n:u'nj.atur; 25-pin D-type [emaie connecior on npe end, male connector on (he otier
e Lecogths avadiable:
Lt 1525 BC22F-10 3.0 m - (O

RE2ZE.24 Tim {258
BC2IF-35 T m o 3%
BC22F-50 L2 m . (501
BCITE-TS 2em

1. BCOSD

& Bpond 23-conductar cable

#&  Subminizzure 25-pin D-type, female connestor on ane end, mals conoestar en 122 erer

1.2



# Eengths avaiiable:

BCOD-110 Jlm 111 i1
BCO3-235 ThHm 125 M
RCOIT-30 52 = L3 1)
BCOS0-4il 36 m B
BLOIT-AD im 2L fry

SNOTE

In somw <cuouniried, provective hardeare may be
needod when connecring te certain lines. Befer to the
pacongl reguluationd before making a connection,

T CABLES AND CONWNMELCTORS = DET4LS

The HILOD wetiwy cleibution panel adapis L2z the two GHQ | Bere corasctocs toovne Jo-war b NP
cepecior Mowse fiering (5 provided onoeach pin of e conpecton Thes recuces slectremasrel.
calazion srom che cakles ard a%o provides the [ogic with some protection agains: siacs disthargz

Tuble 5.3 shows canngciuns 1o the 3A-pa AMP dlered coonesnars wsec cn DHOIL with DECS2E
netullatians, '

Tae 2-3  Serial-Lime Cunnﬁ:rhnﬁ for the H—F‘i'l Connector

i Blu: W ht Lire 1 Transmut — L% Wht Blu Lire & Transot -
- lrz/Whe Line 1 Racsive + 2D Whrtg  Lieed Faceive -
3 Jem7Wht Line 1 Tramamit — 2] Wht'Gro Line | Trarsmit -
4 Bra. Wi Line’ | Recejve = 22 Wht: Brn Lime | Raceive —
3 SieWh Line 2 Traosmut + 23 Wht, S Line 2 Trangmit -
& Blu:Red Line 2 Receive - 24 Rec Bla Line = Becerve -
T Dro/Red Lios 3 Transmiz + 235 Bed: g w.nal Trunsmit =
2 G Red Lige 3 Racaive + 16 BEed G Line 3 Receive -
9  BemFed " Linc 4 Transmit = 27 Red;Brm Line 4 Trarsm:t —
Lo Sl Red Line 4 Raggive = IR Feedial Line4 . Razceive -
1] Blu Blk Line § Transmit ~ 29 Blk: Blw Linz 2 Transmit -
12, OrzBlk Lige § . Receive — 3 Blk; Qrg Line X Becuve -
13 o’ Blk Lin= & Treasmae + 3l Bik.Sm Linz d - Toanzmit -
4 B Blx Line b . Receive + it B.k-Brn HE Feceive -
I3 Sl Blk Line 7 Transmil = 13 Ris. Slt Lin= 7 Trarsemiz -
Ih BluYel . Line 7 Ravzive + M 7 %el-Blu Lina 7 Eaczive -
L¥ O el Sy e © 35 el Org Spnars

Bt Jime el Spane 3 el rn Soure

F—






CHAPTER 3
PROGRAMMING

31 SCOFE :
Thas shaster descnibes tne devies registars. ans how hi:'- arr seed bo conts G-l and menzar rke GHOTLL
.The vhapter covers: . :

®  The it Punctions and Formar oF e40a ressier
® Programmude lzatures avulibie 1o taz hos.
Some programreing cxamples iz dlzo :neluded

31 REGISTERS :
. 'I'I'u! h-;-s.H'.ﬂe*ﬂ rentenls and moaiora the DEG . | modile hough 3¢x|ar.1|'|:l Bug-addressaidiz registers.

Command words or :':.-EEE wf-.::en o rhe reg_ﬂer-; are .nl:Er',:lrl:[“c And ensouled by he mocile. SCatus
'“purl:: aod Latd -.ll'l: aise translermed theouih (he l:l,,m.lm .

311 Repister Aﬁ:m -
. The OH{Q1] regsters ooeupy 8 words (Lo bytesy of Il::_' bus memory- map‘td [/ spape.

The base piysica. address ai the sighr D[—Ii;llll remisters is selzored oy usiog switches on che I'r‘I-.'.rl:l.I..L.E Tha
address selected 19 in the peripheral [[0 apace. The warm "hasa” means the Jowest I 0 .addzess o0 che
modde: that is Lo 33y, when the 1'|:|1.1- law-arder address h-ll"‘_-'n = ],

Tahle 3-| ligzs the DHQI | registacs and their addressas. The :'.uﬂii 1) means that chers are 2pat of :hess
regvees, one [or each vhannet, When an (I} regster 15 acesssed, the contznts of C5R < 30> seizcts
whicn of the eight re@siers af that address is actually accessed.

NOTE
CSR<30> aliows op tn 06 channels to be
adgressed. Howerer, only the Jower cight chanoedd are
wsed. Thersfore C5R bt Y must wlways e

Table 31 DHQLI Registers

Regiarer . . Address Ty pe

) {eeal)
Creergl sad Status - fCHER) Baze Rzaa, Wols
Registar e : . '
Regeive Hutfer iRBEUF)  Hase+? "~ “Re=ad Cnly

Treasmet Characoer iITHCHART Baze+2 10D . Wrra iy

-d



Taible 31

DHOQIL1 Registers (Coot}

i

Register Addresn Trpe
L (Oxctal)

Lima=Paramecer (LPR  Buse=-4 I Faya. W
Rezmzter
Lize Staius (STAT) Bas=+5iD Raud Oniv
Lins Contool {LNCTRL)  Base~ 1[0 Boaud. Wrls
Transmir Butf=r CYBLEFADI) Base+ 12 Baud. W=
Acdress | _
Trunemet Buler STEBLFFADZ) Basa + 14T CBege Wnots
Address 2
Traasmut ‘Buffer Couar (TBLFFCT: Base + [4[; Bmad Write

~OTE

Tt 39 possible to write do the line-stams réglster.
Hiwerer, the bost should sot write to thig regigrer.

Thers are wight ing-paramet=r meusters, coly one of which 3 ascessed at any one ume. The cegster
WwiLG 15 :u:n:ss:d 15 assomiated wich the line selected usjng TSR« M=,

For exampie, tc F-'.Eld Ihﬂ- Kne.parameter cogisies of u'l-ﬂ.l:l.l'.l'.'-\]. 1tk foilowing 1.0 cammands wouid =e
‘Iﬂ:“t&d—

\MRITE CHANNEL MUMBER :3FF 3gLdu) TO CSA
IREAD THE LINE PARAMETER REGISTER

MOV RCHAN , B EASE
HOYE ERAASEH+ RO

In the above sxampla, THAMN = I}grﬂ]}ll{mar}-}

Where:
P =  the RXIE bit of tha CSR
r = the MASTERRESET bit {which wc-u]d. B ()
KT = channel number 3

NOTE

. Mot adl reglster bims are wed. [n 2 write actice,
all ueused birs piusd be written a5 0n. 1o 3 resd
actlon, usosed it are uadefined.

© 1 Read-modify-write Instrwctlons may be wsed on
all registers excepr CSR wnd RBLY.

322 Reglster Bit Definitions _
Registers which are madified by ceset sequences are coded as shown in Figure ..



= CLEARED &Y MASTER RESET

C = SET &Y MASTES AESET

: _ CLEARED BY QINIT
d BUT MOT BY RASTER AS3ET

e |

Figuse it R.:_ﬂiﬁ.'.;:: Coding
3221 Control And E-l:tuﬂ Regigter !_CSH.] =

B§R  BASE!
13 12 k] i ! u El 3 T -] 5 3 2 Z o
. ; : T
AR : F | R R | F 3 I PR FehH J 2400 RO | 300 | 3w
o Fi | |
O O T I I IR
T BIACHGET0S TAANSMIT . IwmgLz | INC RECT ADORESS RES PONTZR
0T d% Fall JRE ] - ME MUMBER I‘F KTElI-- : [oHaMNEL NGy
g e YT SR ACWE DATA  fAAFTIA
NT. OM2 ERROR AYAILABLE  RESET
. . . mI1ist
Blt Mame @ - Deeacripiion
15 . THACTION This it is set by the Dt—lqia when:

{Transmitter Action) (R}

I, The lasrcaaracter of 3 DMA '::ul’[ef nag left che
QCTART.

|

A Dby 1m|:|;1":1' flas oman aborted.

3. A DMA transter has boen erminzted by che
DH}1 1 berause non-existent memory has been
addreczad. or hecausa ol & host mamazy pancy
ET R iv] ) '

4. Asiogle-chimctsr ]:;rcg'rﬂu:lm..:. culpul Dus beer
.J.L'l.'..l."|:l1l=li]. that 15 to say, ths chargcter has kst
taken from TX.CHAR.




Crescription

Sl

—r— _r—

The hit is cleared if the host reads tha CSR after the
TXACTION FTFO has berome empry To 3void
ioging. TR.ACTION caporta. the host must not lec
mare than L0 reports accumoiae. [1is advigahie ta
read the CSR untl TX ACTION kecomes cleas

NOTE

TX.ACTION reparms may e lost il the upper brteof
the CER |5 discarded Eoilowing o reed of the. CSHE.

TXIE _
(Transm:t [nrerrupt Enakle)
LR W

DlAG FAIL
 Dimgmostic Fail] (R}

TX.DMA ERROR
(Transmit DMA Error) (R)

TR.LINE
iT-ansmil Line Nwmber) (R}

Whzn ser, this ot allows the DHT}LL (o iotetTups tre
host when CSR = 5= [TE.ACTION »aéomes sot.

It is cieared . hy  BINIT, bui oot by
MASTER.RESET.

When gt this b1t indicutes thae the OHOH | el
diagmostics ine detecred an oerror The ércor may
have been detscied by the selfassr jequencer-or by
lhe kackgrounc monitor program (BWED

Thiz bit i3 associated. with <he diarnosdc-passad
LED. Whet it 15 ser, the LED w1l be alf. Whea it is
clearad, the LETY will be oo

The het is sae by MASTER . RESET. It is clenred after
Lhe setf-test has rum soccessfully, |

Nat valid if MASTER.RESET is set.

17 chis bit is sef and TR ACTION i9 also set. either

the channel mndicated by CSR < 118> kas fauled to
iransfer DMA dzwa wechin 10 microsecoods of the
Jus request being ackoowlzdged, R cher= s a kot
memary Darily ecror

The TBLFFAD| and THUFFAD2 registers will
coftain the uddress of the memory losution vt wheoh
the arcor occurred. TBLUFFCT wiil be cleared.

[F TXACTION 15 set. thess hitg kold ckhe loe=
et [ owhich TX.ACTION refera,

.34



“Name

g

BEX.GaTA AVAIL
[Feceived [rarta Availabieh (R

RXIE

[ fecsivar Tntzrrept Eraolel.
(R W

WASTER.RESET
hdasrer Resar) (ROWY - -

‘TNDADDR.REG

(Tndirect Address R.:gmu:r]

_r?."'.’rl

When set. this bt indicaces £a8c 2 recejved character
5 availaole 1t is-zlear wher the. csesive FIFD i3

-empty, Tt i5 used 0 raguest @ seooive IRIECCUpT.

1t s sér after MASTER RESET herause tie neseiv:
FIFD coatain: dimaresls infcmiadon.

Wher set. this bit allows the DEQIL 0 iterrup) the
105t when BX ATAAYAIL is s20 AD igeccupt s
ennereied I.'.'.'I.d'.‘.:r ihe Muiwwing condibons.

"1 RXIE 5 set amd o charasas s aliced o on

IMpY receive J':[["'J

% The receive FIFD goalmas ons o0 mase
characiers, and BRXIE 5 vhanped (rom & |

(s cleared by BINIT but not o MASTER RESET.

This bat 15 set by the _|.'|'i|: ~0-resEt 'J:Il: modoe. 1 41ays
ser while the DI-IQ sung che self-tes1 and ]:ll:r['u:.'-rm&
an inibelizzuon =g aenee, The Dit is ther clearsa-1o
tell the hosc that the process 9 complete.

Thig it can e set dicectly 7y the bost, o mdireezly
I::-:r BINIT (bus initializacion sigzall.

Fu.r indexéd repsters. (958 I::J._r. seirat coe of eight
channals.

J-5



3.22.2 Receive Buffer (RBUF) — A read from b‘-'i-'a'-! + 27 is interpreted by tae DHOQ11 Jardwars asa
read from (he raceive FIFG. Therefore RBLUF is a 258-character register with 2 L-ward addeess. The
least-sypmificant bit (LSB) of tha charactar i in bir 0. ) :

ABYF (READ 2AZE + 1)

- 14 13 12 . ir 1c k| - 7 G E k| 3 2 1 i
7 ) '
T=|Rrl=slels|a|=]n8n]= | Rl sl 22| fs] =
I .
|.!;-||-.|i|ié||
|- . T T
I T . | SECEWEZD : -
: : : ACTEE
L DETR ) FRAMING SECEIVE CHARACTER
ALIO ERRCA ’ LI%E ~K2ER - . . 2R
] . ) Ca™4 SET 1FAOH HCEd 3YTE
NVERRL M AaAd Tv . F7ATLS FLAGE GF 3Tan
ERACR ZFAOR
: : 75
CIACMORET C 1NFD
. 1'a
Rit Name _ _ Description
15 DaTa YaliD This but is set if -here is u:lala in the recmve FIFO.
[Crate Yald) 4R} - T
When this it i5 2.ean the sonents of RBLF < 40>
15 oor valid,
After seli~test, dizgnosuc infarmation is loaded into
the receave FIFQL. Thersfore. this kit is slways aet
after a successful masiar reset sequence.
14 OVERRLM.ERR This Bit is set if one or mare previous characters of
TQveacrun Brrorh (R the channe! iodicated by bus < LL8> wers lost
. . because of & full receive FIFD,
NOTE
The “all Ls” code for bite < 112> i reserved. This
code ipdicaies fhat ABUF <T:0> holds modem
stahty or diagnashic Infarmation,
13 FRAMEERR - _ Thas bic is set if the. st stop it of the rececved
(Framing Error) IR uidracter was ookt d=tecied (also see RX.CHAR)
12 PARITY ERR ' This bit is set Ji this charactar nag g paricy error and 7
(Paciey Eccery (R parity is enahied for the channe indicatad By hi

<1 {a'.m see BN, CHAR),

i-4



Bic Name [rescripdon
= |lE= RXLINE “These kits hold he hipary number 27 the zhannel an
[ Receive Line Mumbert (R) wiich the chacacter of RBUF = 70> wis peoeoved,
: ' or oo which a data-set change was cepocted.
< T0m RX.CHAR If RBLF < 412> = fux) chese zight bus coniain

[Reccived Cherarert TR

the older charses=r o in e roemwee FLEOL Trw
characer ¢ goad.

[ RBOF<iaid= = 0o, 21, ar 011, kese zight
puls confaia the aldest chadactes in tha raceve FTFOL
Tte vharactier s baa

iF RBLF < 14:12> = [1]. these =tghtt 3its zosia@in

. d:egneosts or mocem status informatien [0 v,

RBUF =0 has the bellowing meapizgs.

0 = Modem stacus’in RAUE= 71 = _
o= Diagngstic informacon io RBLUF < T: 1=

If theee 35 an vRrFL condition. the louc-character
UART reweive bufer oy thar chanpel will & cizared.
This dati wiil be lost a n-.n.IJ caagacter is praced in che
receive F1IFQ, apd BRAUF = 1342 jg saz.

The DHQ11 does not Juve 2 break-gerect bi. 4 line
hreak is indicatsd to the program a5 @ awl saacacrer
with FRAME.ERR set.-and overrun is clear,

3.2.23  Tramsmit Cluracter Reglater (TXCHAR) — Smg]:-:ham:-.:r prumﬁjmﬂi .rans.e's are made
through ke rransmid chamacier n:gmer. .

THCHAR [WRITE BASE = 2}

= 4. 3 12 o1 11 7 ] & 4 3 2 1 il
1 .
hh Wy W W W W W L I
L I
TA&ASMIT TRENGMIT

TaTa v

THARALCTER



Bit - Nautin - Crescripton

L% TX. DATA VALID When set, this bit inscrieets the DHOQLL 1o frdnsmuc
i Tramamit Dava ¥alid) (W) zhe character held in bits < T:0 = The =it is sensed by |
' he DHC L, which then cranafars the chacaeter clear
the Bit, and sets TX ACTIIMN.

TH.DATA VALID and TX.CHAR can ke writzen
together, or by sepurate MOVE instructions, :

=T = TT{-CH.‘_&R ) This cortains hv: characoe: o B PAlamiira. T1-
i Trapgmuit Character) W L3R ia ko,

3-2.2.4  Lioe-Paramerer E"-‘Em“' ILFR) - Thw FEgLELeT L8 used 10 configure s associztad cnadne:.
LPR "3ASE + <

15 14 "EoLCE 11 3 q g B 5 1 ] : ~ 0
|/ S L L~ [ L [ i T
T f A RO [RAY [ [ R [RA | e [ 3 | an [Rew [ o | Row 20 | g0
] ] N ) . 1 /] i A v 2]
| . 1 |
I S R A I BN
. 1 :' |
TZANSAHT L §TCR PasiTe - JIAGNOSTIC
E—PEED . ) b C:‘DE =M&HLE ,:G :'E -
g .RECEINE E'.-flé_l"-l. JHARACTES . [SABLE

. SPEED AERTY LEMNGTH . -REPORTE

* OO = NORMAL OPERATION |
37 = SLREEN AECTIVED XOM/XOFF Cﬂﬂ-ﬁ.ﬂTEHE
FROM ENTRY INTO RECEIVER EILIFr- iF

o AT 5 ST
. vy
Bit Name Do ption
<1%i2> TX.SPEED This bit is ser ca |01 by MASTER.RESET (9600
IfTi'a:rl_sm.iil:ad Cmta Reoe) (B/W) birs/s). It definas the eansme deca rate [Table 3-11.
<1ld3=  RXSPEED ' This bit 38 38 te 1101 by MASTER.RESET {9600
(Beeived Data Rate) {R W) hits;3). [t definzs the receive dara raie | Taole 3-2)
T ITOP.CODE | This kit defines tae l=agrh of the transmoted stop BiL
iStop Code) (BWD
n= L stop hi-: lr 3-. & - or B-hit characters
L= 2sop bits for 5. - ar B-bicchacgelers, o7 1.9

atop wils lor S-bit chacacters

3-8



Descripdon

Bilt N ame
The kit = stearad by MASTER. RESET.
& EYEXN PARITY It LPR =93 5 ser, thrs biz defines the @vpe of oaricy.
- [Even Parity) (R:W0 .
- i © . = Ewven parmry
0 = Odd percy
'_Fhl: bur is cleared = MASTER RESST
3 FARLITY EbNaA B Thes ber causes & parity b ro be sn:n-i:ﬁ.!ed. o CFERETINL
iPanty Bpahisgs (B W) and checksc 1nd arxpped on feeive
1 = E'irit;-' zaalaled
J = Parity digibled
The Wil iz vlewred oy MASTER.RESET.
<13>  CHARLOTH These -wo bits deiine the “zngth of sharucters. The
Crarucler Length) $ RWh length coes nat agude iraz, stop, and oaniy bits.
M3 =5 il
o= A bils
0 = 7 ity
Il = & bits
They ere set o 11 vy MASTER. RESET.
] B DIAG Dvagnoguic conrol godas ane dre wsad _I::q.f the qost 5
(Diagnostic Cade) { R/WD fallows.. :
N} =  Mormal cperstion
0l =  Cawses the i::ackg:‘-:-und MONiTad SrOgram
{BMP) to meport the DHQL! stamug acough
the receive FIFO.
ket coges are reserved. -
== DISAH XRPT 0= XOM and XOFTF caacacrery arg rzooriss an
[Disabi= KON OFF

Feporting) (R W) -

all channeis.

L= IELNCTRL = 4> 1: use st for a particular

channel, these characters e lkered trom che
recervin] dala siezgm. 2o relieve cie hosr afche
neal bz G 5o, R ’




Bit | Name  Description

in initialezanon. this e is cieared. [0 ocder o read ar
write 1o- this Wit CSR < 20> must equal zera

NOTE
An XON code = 2l,= 4 =CTRL/Q. An XOFF

code =13 = D01 CTRL/S. ™o pther codes are
specifted for the inrerfucs,

Tabe 32 Data Rates

Code . [Data Hate Maximum
[ Bits{s) Error (%)

HEEY] : By 0.01

HNiH i S 0.0

UL NE 008

M1l | 3.5 . nps

ninc . 150 0.6:

n1a| _ 300 0.0

HERIE &0 : . wal

nil _ L2 ) 2,01

HI[K] ] : | 54H) ) oLl

L] 200 |9

Lo a0 .t

O] 484H) . ©on

L 1D L ool

L 1Gl L nni-

1110 B ' : 192600 ' .03

1111 © T 3RO IRV

1.2.2.5 Lise-Stanus Register (STAT) - The I'lIEh bvte of thus cegister holds modam stalus ntn:-rrnatu:n
The law yie i3 undefined.
STAT |READ BASE+6)

1§ 14 13 'z 119w & 7§ -5 4 31 2 1 a
P AR | & | 3| R -
| [ | g =
|y
1
L
OsF . | 200
= [ o= VMAOCEM SUPPCRT PROVIDED FOR THIS L1WE .
IRI%G - TE WMOL 1 = MOCEM SURPCRT WMOT PROWIDZD FO3 THIS LIME

IO CATOR|
1-14



4 ame . . . o Cescription

Bit
LE DR This it gives ihe Jreseot 's:a_:u.a of the Duta 3«1
[Drata Ser Ready) (R Ready (DSR) signal frem the moade=m.
| = OX
0 = OFF
HOTE
In drder g0 report & change of modem stafus, the
MHOQ1L writes the high byta of STAT Ineo rhe Tow.
byre of RBUF, REBLF < 442> = 11§ indicates to
the host that RBLF <Tdi> holds modem status |
informaron iostead of 3 received chicdcter. '
13 Bl Thas but guves the presenr status af the Ring lodcitar
iRong Indiczmor (R . 1B signul ltom the rpdem.
L = aN
W = 0OFF
12 nep : This it @v=s the pr=sent status of the Crara Carter
- [Drata Carner Dezected) (R Derected (DD sicnal Srom <he maodem.
L = ON
= OFF
il CTs _ This bit gives the presaar status of she Clear To Send
iClear to Send) (B} - LTS signal from the madem,
1 oM

.= 0OFF

13|



Bic Name . _ Drescripton

9 MDL . Alweys reads a3 0 for DHHGL L, to indicats that the

iMDL Modem Support Lowr (R} moduls ias medsm suppert sapa®iliy.

NOTE
Tt is oniy mecessary to read she modem Support status
for poe line. dlnce akl :hn ower liges will have the same

setming,

] Resarad

Th:s bie 5 sat = decn o otamv-isices hoarcs,

1124 LipeControl Rm:.t:r (L»CTRL) - Th: maln [usclian af this regiswar 15 o corn: r:ll Loe loe

in I:L‘rl:.ll.ﬁ

LMCTAL (SA8E = "G

12 4 3 1Zc 1+ 0 3 ©E 27 28 35 9. W Sz Ao
] .
| RAN - hEewr | mew Iﬁﬁﬂf A ﬂ'-.-J RN R | R | 800 [ RO
1 ) i L) ]
I
aT3 J°A r-‘mr.lT'E'-n_lr-.Es 2ayTe | T
b IE ! Eh ABLe AZOAT
LMK ZORCE.  GAZAK . ALTD
TP KOPE
AL
Bl M-ame . Description
12 RTS - This bit controls the Reguest To Send (RTS) signal.
(Raquest To Sand) {RW - )
1 = DN
= OFF
9 CTR This bst contesls the Dt Tectmnal Raady | DTR) signal.
{Data Termunad Readyp (R :
' | w QN
0= OFF

-



amre

Description

o0

LINKR.TYFE -
(Liok Type) {R/W)

CATAINT

(Mlaintenancs f‘-:'{-.:-jlu:l 12, W)

-hji._s kit must be ger if the chanoel is to be conoscted fo a
modem. When the bt is set, any change (® modem status

sl be meportsd through the zeceive FIFOD as well a5 the
© STAT megsle

It tas it ia. cleared, chis chanme! becomes 4
“data-lewdsacniy’ 2hannel. Meodém stEius incormaten s
lnaded in the igh 2yvie af 3TAT. but s nat olaced i the

segzpve FIFOD

Tazse bits ran b= wrivian by the driver or s proyrims, it
arder to 12si the chaonel

The coding is as “ouows:
- Mormal operstion

gl = | Auatomatic 2cho mode — FRereived daza 1s
icoped Back oo the terminal (regardless af the
stare of TX.E>Adat the data rate seizcred tor
the -ectaves The raceived charagtara are
processed pormany and pileed a the regeive
FIFQ. Any data chal the kest Qilefipis o
teansmie an this channal will be discandsd by
tae CRCTART. The B ENA it must be set
_ wilen qperating in this mode. '

1 = Local leopback — Data transmicted by’ the
- host s looped back o the receive buffee Data
recedved foom (he Eeninal is ignored, and the
cransmit data loe b the recrnisal s beld 9 the
.mark conditlon. The daza rate seletiad Tor the
transmitter :5 usad tor Doth transoission 1ad
reception. The  TX.ENA™ bit stl contrels
tracsmission in this mode, The RENA bt is

ianered,” '

1] = Remote loopback ~ [ this mode Jawa
reoezved from the termminal s loomed 23K @ the
terminal it a clock rate =gual bo Che receivad

. 2lock rare. The data is nocolaced in the teeeive
FIFD. The statz of TR.ZMA is ignorss. The -
BEX EMNA& bt must =™e sar o this chanoel.




N ame

Deseription’

al

[ )

FORCEXOFF
iFarca MOFF) (B/W)

AUTE
[Outgring Auto Flow) | B W)

BREAK
1Break Contecl) (RLOW)

This bit can D 92t by tha program =o :ndicaie that this
chanmel is congested Al The kost aystem (For exampiz, if the
typeanead ouffer s fwll) Whena it sees his bic sez, the
DHQ1 | will seod an XOFF code, Unbil the bit s clearsd.
X FFawiil be sent after svery dternale sharacuer received
ad this channel. When the bt g clegped, a0 XON wil b
e wnless JALTO is smn and she cegerve FIFCHis criccal

Thiz kit is the wwto-Aew cortro, Bt fee oorgeing

cmapacrers. Whan set. il BX E™A 15 alza e, che DHOI

well wuromabkally rospemd e KON aad XOFF coces
racawed rom a channel. The DEQLL wsex the TR.ENA
kit -ia TEUFFADZ to stop and start the dew []
DISABRXRPT is also set. XONXOFF codes are aul
emesed in ibhe recetve FIFO

[:_..j.-ﬂ., thiz hit Taress the zransmcter of this channel to ths
Spasing state.

[ this kil is &0 «nile. a character is heing transmitoed,
transmission 15 conioletzd befoes break is asserted oo che
line.

Tranamission i3 rz—=rablsd when the bit is cleared.

NOTE

[t Hoe iy (dle, ters may be 3 delay of up to 170
taleroserands berwern writing che brir amd the chanoel

“hameging arate, 1 a - character ix aiready being
traentitred by e DCTART, the BREAK signal m]i
ba traccarirted immedigtely Rlterwands.

RX.ENA

. {Recejvar Enahley (B/W

COIALTOD

(Incoming Auca Flow) s RIW)

i this 2dt 1% st chis secersaf channe? 3 enabisd

IF this bit is cleared when this channs] 15 assembling a
charactar, that character is [osz .

The bt iz cleared by MASTER.RESET.

This is the aute-flow corteod bit for incoming charactars.
[fit iz set. the DHGLL wili sontrol insomung <haracters by

tranemuttiog XOM apd XOFF codes.




Bir

Dhesit i pethoon

1]

TR ABORT
sTranarit Abortl 1R, W1

Tf the czesive FIFD becormes mace than three-quarters “uil.
the DHGLL wili send an XOFF cede vs that cauorsel, and
te gnv oibher charnel which csgmved o churacter and has

©the TAUTC bue set. When FIFO becomes i=es :Han et

ful, an XOM aill =2 senl o 4l ¢auncels which had

‘previously Bexn sent an XOFF.

This 2ir' 15 sl by ke driver progrm te hai dem
tracsmissing. [ 4 DMA translér wis 2 progress. 2z
DMA  addrase. wnd count rewisters (TBELUFFAD],
FAUFFADRYL and THLUFECT 4 be spuitzed o redayt
E1z numer of sracaceess which hase besm craese:fed
The tranilsr can be zontinead by oearicz T ARORT
and thed wetling TH.DMA, ST.-*.R.f n TACFZADDL M

‘characrers wiil 5= iosi.

[ DOMA i3 a0l 0 2C0Zress, N o000 15 taxes.

Whea an abort sequencs has ~=en comopleted, the DO
Wil e the TH ACTION bt < the C3R. [ the trapsmiteer
intzseupt iz enabled, the-prog-um wiil be interrupres at he
[rasiamLl vector.

The program s make surs that TX.ABORT 15 c.=ar
belore setang TX.DMASTART, otheraise r4s lransker

wil: be aborted Befure any characters are ransmutted.

" The but is clearsd by MASTER.RESET.

TBUFFAD IBASE + 13}

15 -

14 13

12

I

1

-

2

v T Transinic Butfer Address Register Number | (FBLFFADI) -

g ? & ‘s & x 1 - o

AN le"-"n.f/] Ly
.

R

A

240

AW

AW

i ]

. . I '
A% | vl | R DR | Ay | Aoy RS | sy | R
AT A A o ] .

Bit

Name

THRIT D& A0DRESS
'BITS O TE 15

Description

L B

[BLEFAD = |50 =
ITrzasmir Bulfer Address Low])

(B W)

Bits < 1390 af the DA pddems




3128 Tromsni Buffer Address E:pmu: “umber 2 {'TBLI'FF-#.J}I‘J -
TEUFFADZ |BAZE + 14

_1514131211--:1.9'5?554_'32:rb
-
RN Ry S AL H.f".'v'/! AW R | =L
£ /] A A E
i . D
| L1
TEMT T ' THAIT B3A ADDPESS
EMaBLE - START IBIT3 16 T2 27
Bit Sume - : Dﬁm'pti-nl
£ TX.ENA When this Bit is i1, the DHQLL wiil tezasmit all
| Tranzruccer Enablé) 1B 5% characters. _
When this bit 15 cieared, zhe DHOQIL wil! oniy
rrinsmit intermally generatead Qowsconrroi charact=rs.
The bit 13 331 ov MASTER RESET.
In the QAUTO mode. this bit is usad by the DHQ] L
_ W g LrIJI aul |_..|::-|ng characters,
7 TX.DMASTART B This bit 13 sct by tha host o start 4 DMA traosfer
(Transaut DMA Swarty (RN The DHOQLL will clezr the bu efore returning
THACTION.
The it is tleared by MASTER. RESET.
NOTE
Mur-ulﬁq'ﬁi: bit, the host muST 09t write to
TEUFFCT, TAUFFADL, or TBLFFAD2 = T
vl the TEACTION repoct hit been retrned.
S =E)>  TBUFFAD=21:16> . ' Bits <21:16> of the DMA address. Before s DMA
iTranamuil Buffer Address [H:ah]] trangier. TBUFFADE and the ‘ow hye af
(RWy _ TBUFFADI are laaded with the start address of the

. DMA Buffer This addoess will be contingously
changing duting u DMA transfer and has no
meaging, Onee TX ACTION hag bewnt returped. the
regiziar containe ihe Fnal DMA cranslfer address.

516



13.1.9 Transmit DMA Buffer Couster [TBUFFCT) -
TBUFFCT |BASE + 18

15 14 13 12 17 10 4 5 ? B3 2 2 3 1 a
R | =y H;”-';'J AN [ 30 | 30 RS R | e ] 2w | e | | o | B | 300 Fi,".,-'.,f
A ol r a 1 = ] i i P £
I I )
| L] DI N I N S I
i INA LFARACTER CC_NT
WWHEN WALID HOLDS WG, OF Z4ARS STILL T2 AE 35NT)
{13 ~ume nucripﬂun "
<150 TMXLCHARCT : This ward s |I'.'IE.I.1.¢IJ. wilh the numbes &7 charect= rs. a

iTeaasmut Charscter Count) (B:%W1 be wansfzrred hy I:}M.-i.

. Tn..-_ oumber of charactett is specified as w LE-bic
ansigned intager,

Afya DM A rinsfer h-us.t:i:m ah-,:n.'[ed ih1s iocatian
will hoid ihe oumber of -:H.ira{-:em sl ta " ba
(ramsfecrsd,

Se=r aiso the previous NOTE.

m—

-
[}



13 FROGRAMNMING FEATLRES

3.3.1 - Initislization
The DHCHL 5 imuahsed by ita on-hoard sequencers.

Tnitialization takes place after 3 bus roset segquemes, or when the host sets CSR<5=
(MASTER.RESET). . :

Before qtarming initkiization, the on-bosrd sequencers perfarm a self-iest, The cosults af lI:|.15 test ar=
remorted by eight Sidgaosis bytes o the cecoive FIFQ., -

The DHQ]I state, wler & sucoessiul seli-rast, is as follows.
L. Elgmt diagnosyc codes ace placed in the regeive FIFG

% The diagnosic fail bit (CSR <13 =) i3 clear

ul

Al chaonels are set for

2. Send and receive 2900 bass -

x

Eight data knts

2 Ooe stop bt |

d. Mo parity

2. Paroy odd

. Aulc-fiow off

E  Recmive digabled

h.  Tramsmit enabled
Na break oo line

b Mo loopback

k. Link type set to dara-leads-only
DTR und RTS off

m.  DMA characeer counter zerp

2. DMA crart-address rei;js.ters Fitie

o TXDMASTART <leured

p. TEABORET cleured

g Auo-fow reparis enabied

1413



The DHQ |' | ciears the MASTER, RESET 5it (CSR < § > | when initializetian and «if-eet ure compicte.
% ¥ Cuuﬁgumdm

Alter DHQI selfanitiabizanon, the dover orogram can q.r.)nﬁgl..r& the D[—_[QL ! as needed. Tt-us i8 dons
through the LPR apd LNCTRL D:gatr.rs

Tlee line charﬂ::erﬁtms far 2 channel =an ke 3t up 1:ﬁ wriling ta the LPR and LNCTRL --g;.stm
dszowdated with thes channel, These are; :

#  Transmul speed
&  Revervy spued
& [Mumber of stap bits
%  Party type or paricy disahled
[ --E'har_u'.c: lengek
&  Foew-contenl ::I'.arm:'mris tics
® MNogsal or Mmialenince mode
®  Hecerver snuble)disuble
o Modwm oo dulil-]i':-ud&--:-nJ};'
HMOTE

EMEH&-MHmlmheddumﬁmhmg
ananhhd. that -l:h:r:u:ter mil| he ll}uﬂ' )

3.3 2 Tramsmittisg -
Eack DHQII zhaanel can be set up to transfer the characiers by DMA or.under p:ugram contenl.

3331 DMA Trasslers — Bafore setring wp the transfer of a DA bufier, the orogram shouwld make
sure that TX.DMA.START is not set. TBUFFCT, TBLFFADI, and TBUFFADZ shaild ot %
wrirten unJ;:r.s THXDMASTART is cleac

Transmission will start wh-en the ]jmgrani sers T DMASTART. The size of the DMA- buffer and s
rtart address, can be'wnstente TBUFFCT. TH UFFADI, and TRUFFAD? tn any urdcr. provided taat
the TH.DMA start i (TBUFFADZ <= 7= is noc sét. However, TBUFFADZ contains TX. EMNA and
TR DMASTART, s0 1L s probabiy simpler o weite TRUFFA L |.i:|.5[ By using |:|".'L4: operatons oo this
eagister, TELENA and T}I'. DA START can b separated. )

The [HHOQ?1 will pertorm - e transfer, and ser TX ACTION when it is -xlmp ete. T¥ TXIE iz ser, the

program will be interrupted ac the transmiil vector Othecwise, TH ACTION must be polled.

E:"‘L ACTION is not recurngd wntil the UART bas compiztely transmicted the Iaq[ character of the DI".-iA
ufer.

19



To abart 2 DMA transien the program mus set TXABORT. The DHOH L will stop transmission. and
update THL EECT. TBLUFFADL, and TAUFFADZ < 0= to reflect the number of churacrers which
have been rransmitted. T DA START wiil be cleared. [f TEIE is ser, T ACTION @6l tntermupt the
progeam ac the transmit vector IF che program clears TR ABORT and sets TX.DMASTART, <he
reaasfer can e continued withous losa of sharacter,

If o DMA trunsfer [uils becuuse of u host memory =rror, tha tezastission. will b= cerminaced.
TAEUFFADL antd TEUFFAD? will point w0 the fafiog location, TBUFFCT wiill be clear=d.

31312 Programmed /0 - Singls characters are transferrad - h]'-:‘_'lu!;h the channe] TX.CHAR ragiser
Tre charecter and the DATA VALID bic muste be written 25 Jefined n Section 3.2.2.3. Mot that rie
characmer and the DATA VALID biz can be written by separae MOYB instructionrs,

When the DHQ11 remaves the charaetzr from TXACHAR. i cstums TXACTION. Thas well zeneccie
an merru e if TRTE is ser _

MOTE

[n siogle-character masde, TXACTION |8 retumed
when the DHOQI I accepts the characier, ot when it
bas been trapsmitted Each chanoed can buffer op to
three characters. Therefore, if line parameters are
chamged imoedintely ulter the last TX.ACTION ofa
message, the zod of the mressage could be Jogt unbess
three osll charactars are added to the end af ench-

single-character programmed mansfer qessnge.

. 334 EKeceiving

Feceivod characters, tagged with the chanas) |:|1.|:|1|:|=r.. erTor mformation and DATA VA LID, are paicad
in the reoeive FRFCL ROCDATA AVATL s clesr when the teceive FIFCH is ampty. When a character @s pat
into the empty receive FIFG, the DHOQL [ ses RX . DATA AVAIL. A rerejve intereupt 15 pensrated i
RXTE :gset. RX DATAAVAIL stays set whils thern is valid -:la'r.a. if the receive FIFOY It 15 recommendsad
that the reeive charagler routine -contiones to read characters ffom the meeive FIFO i
DATA.VALID is cleur. .

NOTE

The iaterrupt s dynamic, M i .oraised ag
BX.DATA AYAIL is set after BXIE, or a5 RXIE i3
sxt after RX.DATA AVAIT [ .te i|t¢rrup¢ L
does Dot ampty the recelve FTFD, RXIE rmct be
toggied to rakse anodber interrupt, N

If E_.‘EIE 15 ur.-r set. the pmira.r:;".' musl poll RBUF often =nough ro prevent dara 1oss.

305  loterropt Congral )

The DHQI] provides one of two vector addresses during # bus idterrupt sequencs. The receive vecur
gddress is the address set upon TJI: weeror addredd switches, The frunsmot vector wddress is the receive
veotor address + 4,



The receivé mieerupe vertor is generated when:
. ®  BXIE i3 s and # characrer is placed into an csmpty recoive _ﬁFCI
¢ BX[Es -;.'ha.n.g:.d from U to 1, and the receive FIFGQ contains oos or morne -'.:E'I.E.I.'EE:IEFE_
The transmit :'ﬁt:rrup: VECHOT L8 generaned w.hzn.:
® TXIE is ser and TR ACEION bacomes set
#  TXIE is changed fram @ to 1 while T ACTION 15 sex
NOTE
Up 1o 16 TX.ACTION reports are buffared, [} s
therefore recommended that your pmgram réads the
CSE. wntil the TXACTION bit becomes clear
oherrime TX.ACTLON will -be bost.

AL the bwe victors. the Dost must previde the addresses of suitabie routines to deal with e above
. -ooOdiiicos.

3348 Aankn XON and XOFF ' ' .
KON and XOFF characmsrs are contmaonly ‘wsed 10 contrai dats daw on COMUMLBER NS muunnls To
use this facilivy, inRrfaces must have suilable decoding bardware or software.

A-channel using Aow control that meeives an XOFF stops sending characters until it receives an XON.
" 1fthe repsive FIFO becomes more than three-quaiters full. :he DHEG ] will send an XOFF code. to thas
chenoel, ard.to any ocher channal which received a charadier and has the [4 0TO bin sat.. Whea FTFO

becomes less than hadf r1-1-1F an KoM will ke sent (o all chenneis which ']Lal:l ]:rrl.-:n:u.-ai_',' Been a2t an
XOFF.

The DHQIT automatically conleols character F-}w when programmed acconrsingly (aucgs ﬂl}l.i._l F:u..r
hics canoral chis function: .

e [AUTO —  LNCTRL= 1>

s FORCEXOFE — LNCTRL <5
s OALTO —  LNCTRL<4>
& [HSAEXRPT — LPR<(>

LAUTD and FORCE XOFF hath conteol incoming l;ham.r:b:rs_. LAL T i an =nable kit which allows
taz lewvel of zhe recoive FIFD o control the pspermation of MOFF and XON characters. Ths
FORCE.XOFF hit ig. a diresy 'l.'umrnun:l (e 1!1= program to ccntr-.':l] the incamimg datn stream.

3361 TAUTO — The DHO11 hardwirs recornizes when the I!'I:::I:‘]'l."l: FIFO is theee- qu_=|.rt:r:=. Full and
halt fuil. The logic wses these states for aunp-Bow concrol. .



Each chanoel aas a separate TATTTO Bit. 17 chers are 291 or more characters in (2 cecave FIFD. and a

" character i received on 3 channe: with [ATITCr get, an XOFF charaetsr 14 deal, [F the channel dees not

reipoad to the XOFF. the BHDQI1] will send ametaer XOFF o response to every alternate character
received, Ao XOM will be gant when the receive FIFCH conzains lesa than [28 charanoers, uniess the
FORCEXOEF mif for that chandel i3 a0 XONg are anly senc w0 channedz o wiich an XOFF has
previous|y heen sene

By inserting KON and XOFF characers into the data stream, ihe program cun pertarm dow gontoo.
dirzociy. Hawever, U the DHGL! i3 in TATTO mu:-cl-:- the reaults will I::-l: unpredictabie.

In JAUTC mede. o BX EW A is ser, KON and XOFF characters will b-: tranemicred even TN ENA x
cleared.

3362 FORCEXOFF - Wher FORCE.XOFF i3 set, the DHQ11 sends un XOFF and then acts as if
LALITD in et and the reczive FIFD is cridcal wus these-guacters fuli, and 15 oos vet less than halt 7ullh
When FORCE.XOQFF is reset. an XON will be sent onless the receive FIFO isenbics” and LALTO is sax.

3363 OQALTO - Lithe program s=ts DA L'TE, the DHCH L will automareally cespood to XON wnd

KOFF characters from the shanoel. [i doss this by cleanng or serting the TX.ENA bir.

Thie program may alsorcontrol the THEMA Df 50 in this case it 15 importint to kesp truck of reozived -

X and XOFF characoera.

Received XOW and XOFF characters #nll always be mporzed tarcugh the receive FIFO. unless the
DISABXEPT bit is.ger. Tt is possitde, during read-modify-write operfations by the progeam, for the
DHQLE by caange the TA.ENA hit perwesn tha read and the write actions. Fae this reason, i DA
\ramsters ase starfed while SATTO 13 561, it 13 advisabie o weite o the low by of TBUFFADZ voly.

1.3.64 DISABXRFT - If DHSAB XRET is clear, XON and XOFF characters #ll be proczssed aa
normal characters and e entered -Jote the receave FIFD. DISAB XFEPT slows the individual Jine

QAT bits to control whether X0 or XOFF characoers recas iwed on that channe! are discarded.

When DISABXRPT is 32t and OALTTO is sar, this filtering is enabled.
NOTES

1. YWhen checking lor low-rootrnl characters, the
‘DHOLL oply checks characters winch do oot
coptain trassmiion errors. The pariiy bt |s
siripped, and the remaining bits are checked for
XON (21, and XOFF (23,) codes,

Y. Aute Bow-coomrol does oot absolotely guarantee
that overrun errors will pot oocur. These errors
may siull ccour if the amsmitting devices do oot
respond tor the XOFF mmoediately.

33T Eror lnﬂil:.aﬂnn
Four bits inform the pragram of trananm:smn a.nd CECEPNON BrTOrS,

e TXDMAFRR — C(SR<lI>

3-&1

et



# PARITYERR — RBUF=<il>.
¢ FRAMEERR - — RBUF=IG=>.
e OVERRUNERR — RBLF<l4>.
RBUF < (&[2> also wentify a diagnostic or modem status cods:

3.3& Modem Control

Facn channsl of the moduie providss modem conteai bics o RTS and DTR, Also co sach channsl are
mgdem status ioputs CTS, DER, B and DRCTY, These Bits are used [ur modem control (sse Section
LIRLE. S ] '

TS, D8R, and DCD are sampled =very 10 ms. Therefors. [or a chapge 1o be detacted, these bits most

»linw 3T2ady for at least 10.ma. RI g also sempied every LD ms, but a chungs 35 not reporosd unless tee nea

stike 15 keld Nor theeg consecunive samples. Modem signaly mast be coordinaced undet progragh contend;

there is 00 hardwaee modem control logic, Modem status chaoge repors are placed :n the repe:ve FIF

only o LIMK.TYPE i3 set. bBuc any changes are updated in STAT irrespective of the giate af”
EIMK. TYPE,

Appendix A mves more desals of modem sontmul,

Ry clearing LINE.TYPE. achannel is selecoed as a *data-lines only’ chaznei. Modem contrel and statis
hig cap sl ke managed by Tha program, buc stains bics must be polled ac the line-starus cegiaern
Chabges of modern statug will ae be repored to the program.

Stutus chanps reoorling s dooe throwgh the mewoeeve FIFO 39 Goilows,

4 - When 'I:'.I".-'EE.E.UZ"G.ERR. FRAME ERR, and PARITY ERR are all set, the mgnt low-order
hits conain sither status change or diagnostic informaticne In ches case:

& [fRBUF<N> "= RBUF<T:l> holda STAT < 15:9> (see Secion 3.2.2.3}

&« |If RBLUIF -:.I]‘:- - ! RBUUF= T3> holds diagnastig informatior {sce Ssetion 1.3.10.
339 Vsinteounce: e ' :
The host can st bits 7 and 9 of LMCTRL 0 allow each chaanel 10 e <onfiguwred in aormal, autematic.
echa, ol loopback, aod rempote loopbask modes, These modes allow an wdivideal Jata chanagl to ke

waged back o che bost, of o be loopdd back (o the tertiingd (o asssin isolaudg nommuRication
problema,

Ta¢ hoss must provide suitable softwars to use Lhese modes,

310 Dagnostic Codes

13101 Sell-Test Diagoostic Codes — Afrar bus resat or master eeset, the DHOI executes a self-tes:
and imbalization sequencs. During che sequence. sighc Jiagnostic codes are put i che cepeive FIFO. and

BX DATAS AVAIL is set.

Alver gn error-free test, DMG FAIL '.r.'LI] he ragat anu;l the ‘Hagnostic pasged’ LEDr will he on, If an prror
is desected. DIAGLFATL wAll be set and the LED will be of. -



33102 Interpretaton OF Setf-Test Codes - The high byte of diagnostic codes i RELUF an be
‘interprated as io Section 31,222, ¢xcept that bees < 11:3> ara. oot the line rumser They :ndicate the
sequence of the dignostie byts, that us to say, § = fst bye, | = seécond byte. and 50 on. Table 3-3 showe
the meaning of sach of the srror codes.

Tabkt 33 DHOQLI Self-Test Ervor Codey

Code Test

(O ctai)

i < Tl

_'-'III:I -5:|'f_-tﬁt null .EI:H.EE Cused g a dller) ’

P B . OCTART error

ns . R&M error”

W o : RTS-CTS-DCD errar

s DTR-RI-DER error f

Al} uther eroer codes should be trzat=d ac an undefined etros
b ? = 0and bee U = L. then birs < 5.2 comaln dreuit revision infarmaion,

Bt & wlways szads [ bor the DHQI L, and indicaies thut the circuit cortains comeol 2od OCTART
chips. - . .

Bir 1 indicates ty which chip the informetion meters: @ = Cadiral, 1 = BCTART:

Adter self-teac, the erght FIFO codes consist of six diagnostc codes zgd two cirewat cavision coces. TF
there are less than six errors (o peport, oull Todss (201, 611 the unused plucss.

After an error-iree wat, sk sull codes end two circuit revision codes will e roturned.
Self-tear may be ‘skipped” to shorten the inidalizadon cycle (e Section 3.3.10.5). .

The moduie is sttl tested, sven iF seif-test is a-k:lpped The reset delay i is much =.h|:nru:|r bt Lage covernge 1
not affected; therefore skipping salf-test is adva.ntage:rus.

Alfter “ship self-test’ self-tase. the sight FIFO codes consiss of six diagnostic codes and two aircuit
tevision codes. If there are legs than six srmors to report, 203, codes 300 the waused places.

Afler o error-tfree est, 5ix 20, eodes ard two circuit revigion codes will he returmed.
3.0.10.3  Skipping Self-Test ~ The followiog mathod s used;
I. The pregram resews che DHQ] l.

% Theprogram waits 10ms { & | ms) after issuing resee, and then atlempls to woe 052523, by
any af the concrai (p=F 4 Stv:rs. witmpt the TSR, within the next 4 ms, .



1. Following seli-test, 1he IVHOMN | bardware checks whether an attempe was made to write e
skip code vy the regosiars during the 4 ms window after 2eset (vez swep 2 above). IF an aterot
wak made, the MASTER RESET bit is cleared at 30 ms after issong a ceset inseead ol |05
The 1.2 3 resel Gme wis r2liunesd for compannilizy with the DHY L.

NOTE

The prowram must not write to the TSR, or-to’ the
control regiseers, during the peried fartng 15 ms ©
arter resel, and ending when the MASTER.RESET
bit is clearsd. Writing doring this perfod eoudd cause 3
diagoostic Fail comdition '

33104 . Background Monitor Program (BMP) - The DHQI1 BMP lagic performs background
welf-tests by checking for OCTART interrupts. One of two codes is returned co the eecsive FIFO:

1. 205, — DHQIT running
107, — DHQ!] dafective [also LED of}

A single dragnostic word is seturped 1o the reesive FIFO. The low byia containg cthe diagnostic cade. in
the high byte, OVERRUN.ERR. FRAME ERR. and PARITY ERR are all st to indicate that
hits << 715 do rot hold 4 gormal chamacter. The line oumber (RBUF < 114> ) = 0.

BMP. pocmally onky reporis when it finds an errar. However. the pfogram can get a EMPreporr a1 any
ume b check the BHOQI11. This is done by seteing DIAG {LFR <2:1 > of znv chennsl to 31, The ke
npmber reiumed 15 thae of the LPR nged o request the report.

Om compieting the check, BMP cledrs this 01 code. The host shauid noc weite 1o the LPR of that charcoe!
untll LPR < 2:1 = becdmes . : :

3.1



34 PROGRANMDMING EXAMPLES
These programs ars ot [::'I':E':Dl:d as the only way ofdriviag IJ:u: oplinm, and are oeither guarantesd nor

supported,

341 Resetting The DHOQLE
In the following axample: -

¢ DHAGC 5 o routiae to cheok the dJa,gm:l!uc codes. [treturng with CARRY ser il it dem::s an

erTOr Sode.

" Th.!: Joop at 13 takes 1.2 seoonds, so the programemes could p::-l] trcugh u tmer ot poll at

o larrupt levsl zeras

; | HEILITIHI T HISET THL IIH[Iij. #ND CHELE THAT IT IS TU'H(:TIE-IIIHG

i WARRECTLY,

r

DHARES 2
MOV

I~ BIT

BIT
HNE

HOY
2%, HOv
. j%R

ACE

SoB

RTR

#40 2 PHOCSR
4, AuDHELSA
1%+

*3099% , RROHICSR
DIAGER

Wa_ RE
qeRBUFF AY
PG, BLAG
ITACER

RS, 24

FC

LT T TR IR TR ST TR TINE TH

-

SET. MASTER. RESET ANE
CLEAR INTERAUPT. ENABLER.
WAIT FOR MASTER.RESET T9
CLEAR. _
CHECK THE BLAGNOS™TCS
F&IL 3IT.

NOTE: TEST INSTRUCTION 1

UK. BECAUSE THERE ARE -

HO TRAMSHIT .ACTE PERDING.
3ET UP A COONT.

SET NEXT DIACMDSTIC CODE.
FROCESS IT.

CARRY ZET - MUST HaYE
SEEM A ERROR.

Gl BACE FOR- WENT GODE.

RETIMM - CARD IS RESET.

. .
; MELL BAS FAILED TQ REEET PAQPERLT, S8 HALT el WAIT FH
i THE TTELD SERYICE EINCIMEER,

F

DIAGER: WL T

_ DIAGER

—_—



342 Coefigaration _
This rowtine sets the characterstics of channe | a3 folows:

Transmit and- pczive a 300 nitg'g

e

Seven data bits with even parity and ore stop Sit
1. Truosmiteers.and receivers snukled
3. Mo modem zontec -

¥ Mo automade Aow conzrai,

MO #] daiHECER el INDEX ARG

WiTH SHANMEL NO.

bafa AATE, 3TOF BITE,
PARITY AHD LEWGTH.
ENABILE THE RECEIVER.-

EMABLE THE TRAWSHIZTER,

m ma

MV wiaameg SaLPR

Iy mi, @aLHLTRL .
MEYE =200, @TETADE+]

RTS  PC RETUBN - CHANMEL ! BNE.



143 Tranemdtting

3431 SinglF-Chlnchr Programmed Transfer - This is o program to send a messuge on chaanel .
The messupe (MESG] 15 an ASCII strng with & null chardcter as terminagor

Polling is used.. but 3 TX ACTION interrupl could also be usad.

This program would funceion en 3 THHQ L wath anly <his channe] active, Otheradse il waold loge

TH ACTIOHY reporss al other ¢hanpe

‘use’ as an cxample.

MEEE .

!
) A ROUTINE TO WR
!

SINGOT: =

1%,

2%

eI

MO
1]

Ll

HEQ
HaYE

MOY
BPL

Bic
CHF
HHE

RTH

#t , Be0HALSR
*#HESE , AY

[RGT+, @aTECHAR
I%

H200 e TACHAR+]

iaDHGCSR AL
¥

NITAZT? L
NGO, 1
%

15

FcC

*

F.

5. However, a orogram ta canteol all charneis would be too hig re

ITE A HEIZAGE TD CHANNEL 1 USING SIMELE=CHARRCTER

LIAD [NBEY REC WITH

“HANNEL. N1,
PAINT. T3 HESSAGE.

MOYE. CHARACTER TO TRAMGHIT
BUFFER,

0 RETURN IF ALL uHARMLTERS
GOME.

SET DaTR ¥ALID BIT 7O START.

WAIT FOR TX. AET

TE0LATE CHANNEL HUYEER,

;- ISNORE THE TX.ACT IF iT 18

NOT QURS <3HOULD NET HAPPEMI,
a0 BACK FOR NEXT CHARACTER.

MESEAGE SENT.

WRSEIZ /A SIMGLE-CAAMRCTER MESSAGE FOR CMNMEL |/



-

TR T TIE TINE VN PR )

1432

OMAENT:

1%:

L

i 1

MO
MGy

MY

CLA

MVE
gy
MOV
ml'y

IHE
5038

CLR
HYH

LHP
BHE

hRL T

DM Teansfer —

2THINT, E=THVECTY
w200, AT
of, R0 o1
ki ) :

R, @#DHLCSA P
kOMASE L, ERTHYCHT .
¥OMAMES , B4 THF ALY
widodan ReTRFADE ;

R
Ad, e ;

L
K100, BPRIHOCIR+L

WE. RE
i

i

i : )

) ‘TRAMSHITTER INTIRRUFT ROUTIKWE.
] :

| RS I5 IMCAEMENTED AE EafH LIME COMPMLETES.

TXIHT::

i

1L B

DHAMED ;

DHASII

1]
BIT

BER

I

" BR

RTI

M T
BR

THIS PROGRAH SINDS & MESSAGE QUT DM EACH LIHE OF THE DHOL1 “AND
AALTS THE HWACHINE WHEN HLL TRANSHISE IONS HANE CORPLETED.

THE ME9SAGER ARE TRANSNITTED USING DN MODE, @ND IHTERRURTE ARE
USED 7O SIGHAL TRAHSMESEION COWPLETION.

LT P THE INTERRAUPY YECTORS.

¢ INFERRUPT PRIDRITY FOUR.

ETGHT LIMES TOH START.
ATaRT a1 LIME IERQD.

EELEI:'i'.THE REGISTER SaMK.
SET LEMGTH OF WESSRGE.

+ 3BV LMNER L5 AQODRESE EITY,

START (M4 WITH TRANSHITTER
ERAELED CASHINE UFFER ADDRESS
BIT2 ARE ZERDI.

POINT TO WEXT CHAMMEL,

REFEAT FOR i LIWES.

) RS IS USER BY INTERAUAT ROUTIWE.

ENABLE TRAMEMITTER INTESRLPTS.

WAIT FOR AL LINWEE TT FINISH,

ALl DONE, 50 STOP.

PDHOCSR, RO 5 GET LIME NUMBER JF FIWISMED LIME.

1000 AQ  ; CHECK FOR SANDTHER) TX,ACTION.
L ¢ IF MOT, Q0 RETLHRH AHE WAIT,
LL| 7 FLAG THWAT ANOTHER LINE ad FENISMED
THINT : '
; MEMORY PROELEW -
L |

HJEII LAMILERE LTI ATHL Y AVETER CLOSIHG DOWN WOSH

.E".IIH

~IMAHES

3-8



3433 Abortiog A Teasamisbon -

L T R

THI3 ROUTIME [5 CALLER TD A!EI.E'I" A TRAMSHIBAION {EITHER OWMA D&t

FIFO) [# PFROGRES (M » JPECIFIED LIME., THIE RMIUTINE MAKES THE.

LRATHER AASH! ASSUMFTIDN THAT 'I'H'EI ARE Hd OTHER TRAMSFERS Ix

PROGRESS
IN INTRY, RO CONTAINS THECHP
ENE it
R L AMACTRL
RTE PG

RO, RL

¢ IGNORE IT IF IT I3 WOT {JUR

ASSLUMPTION Was WROMG! )

CLEAR [MIMN THE H-EEIHT FLH~

i FOR HE!FI' T‘.I.!IE

BUFFER ':EIHFLET'EL\' ABDRTED.

IF & DWA WRS I¥ PROGRESS, THE
OMA RECISTERE SEFLECT WHERE
THE [(HGELL HAD 50T TD,-

ut
:
&



544 Recelving -

=q =" = 1 1 aE

RXMITD: ;

19

THIE ROUTIHE PROCESSES RECEIVER CHARACTERS UNDER - INTERRUFT
CONTROL. IF AN XOFF IG RECEIVED, THE TRANEMITTER FIR THAT
CHAMMEL [S TURNED OFF. [EF #N XOW I8 RECEIVED, THE TRAMEHITTER
5 TUEHEEF HH:H tN. ALL OTHER CHARALTEIRE MRE IGNGRED,

.THI§ I3 JUMT AN EHHFLE A HEFJ'ER 'lll'l'l' T FERFORM FLOW EDHTHEIL 13

TD U9E THE AUTOMATIS CAPREILITIES OF THE (MG1i.

Y AN INT, PWlEVECT ¢ SET UP THE: [NTERRURT YECTORS,
i K200, BeRXPIN ¢ INTERRURT PRIORITY FLUR,

N W, R0 : ENABLE ALL THE AECEIVERS,

CLR A1 - ; STRRTING AT CHANNEL ZERQ,
MOYE  Ri,PelHECSR 1 SELEET THE LINE.

IS n4, PeLHCTRL | EMABLE THIS RECEIVER,

INC Ri o SET POINTER TO NEXT CHANNEL.
S0B RO, L% o

HOYE 2100 FAIHACER 1 EWAELE THE RECEIVER INTERRLIFTY..
RTS (s 7 RETURN - INTERRUFTS DO -THE RESET.



: HTERRUPT AOUTIHE TQ 20 THE WAIM Te3K.
| .

AXINT:

JXNXTL :

1%

Q4ITHD,

MW

LIrLy
glc

gl
SuKE
RIS
S8
ELLL
=HFH
HNE

BiSH
¥R

CHPR
BNE

BICH -

BR

MOy
T

R, =8P Y 2.

ERAIUFF RE
RETEND :
RO, -(SPY - -
#107777, (9P 1+ ;
RANETC :

Wivozge  pd P
A

nidd R o
A9, AwpHALSA

A0 R
LFE I ¥ ;
1% L7

200, BRTRTADZH &

RENXTC

r

IR
RXNXTC -

ag0p, PRTEFADZ ;

RINXTC 7

(AR . R :

S#YE CMLLER’S RECISTERS.

: BET THE CHWARACTER, .
; IF NO DAT# VALID, §E HAYE FINISHED,

CHECK FOR EARORE, NADEM AND
DIAGNOETICE COBEE.

= JUET_IGHDHE THEX {DAD PRACTICED,

REMOYE URNECESCARY OBITS.

p PAINT TD THIS CHARBCTER'S LIME.
1ADD THE INTERRUPT EMABLE EIT.1

FUT CHARRCTIR. SACK IN LOWER BYTE.
WAE IT A “XON"T
W - G0 CHECK FOR &M "XDFF"

ENGBLE TME TRANSHITTER.
£ CHECK FOR MORE CHARAGTERS .’

WAS 1T M “XOFF'T

1 4 - G0 CHECK FOR NORE CHﬁHnﬂTIES-

DIEHBLE THE TRAMSHITTIR.
= CHECK FOR MDRE CHARACTERS.

HfiTUEE-TﬂI DEETROYED REGIETER.
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145 Auto XON And XOFF

L T

+

TEAITOq
Hv 209, FRTIFSH

Ll ., R
T LLA q1
1%:
ngva A, BelHdosk
BIS 324, ULNCTHL .
WOY  #ALTAST, BeTEFCNT
My +AUTONS , BeTEFARL
MDY #100290 , ReTEFADZ
It Ry
&d1 R, 1%
R Ae o
HOYE W00, BeOHGCERYL
24 .
ZHP - wA. R
BHE. - @%
14,
T HAaLT

BR kA ]

MY NATOINT , gaTIYECT

1
i
1

THIE AROGRAM IENDE A MESSHGE QUT OM FACH LINE OF THE C#M011 AHD
HALTS THE WRLHINE WHEN ALL TRARSHISIIONS #a¥E COWPLETED.

THE MESSAGES ARE THANZMITTED UBIAG DMA-HODI, MMD INTERRUPTS #HE
USER TO SISNAL TRAMSNISSION COMPLETIDN. o

; WUTOMATIC FLOW ':I]P-iTEDL IS EWABLED O THE - OUTGEING rjm.r.n,

GET UP THE INTERRUPT WECTQRS.
INTERRUPT ARIORITT FOUR.
EISHT LIMER 70 BTamT.

"START aT LINE ZERO, -
- i SELEGT THE REGISTER EAME .

¢ EMABLE -AUTOMATIC FLON CONTRIL
¢ ON THE TRAMSWITTED DATA.

T

=1

-

SET LEWSTH DF MESSAGE.

SET LOWER 15 ADDRESS AITS.
START DMA WITH TRAWBMITTER
EMAELED (ASHUME WPHER ARDMRESS
BITH ARE -ZEA]:,

POINT TO MEXT CHARNEL,

REFEAT FOR ALL LINES.S

RS IS USED BY INTERRUPT ROUTIME.
EMADLE TRAMSMITTER INTERWURTS,
whIT FOR ALL LINES TD FINISH.

ALL [MME, S0 5TOP.

3-33



= W e W M

ATHINT: ;
L1
RIT
HNE
ING
kL B
RII
L2 K
HaLT
1R
AUTOMS LASEII
AUTOSE =
_EVEH

AaDHRCER RO

n1a00E, 20
v -

+¥

CREMLRITVETY]

.~BLTONS

TRANBHITTER INTERRUPT ROUTIHE.
45 I8 IMCREMEMTED AS EACH LIME COMPLETES,

GET:LINE MUMBER: OF FINTEHED LIHE.

CHECE FAR DMA FAILURE.
G0 HALT = MEHDRT AROBLEH.

i TLAG THAT AHOTHER +IME HAE FIMISHED.

MEHMDRY ROBLEM

71/SYSTEN (LOSING OMN NOW/

134
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346 Checking Dingovstic Codes

;THIE ROUTINE CHECX3 THE DEM@MISTICE COBES RETUMNED FRAM THE

; DHOLL, M ENTHY,

 DHELL. D EXIT,

; FOR FAILIAE.

IIAE

- P Ad,-[5P)
Bz aloriyd B
=MF ATHOLLRR
HNE DIAGEXR

MDY (SP1,Rd
BITB  #200,R0

BED  DIAGEX
CHPR 3L, R0
JEQ DIAGEX
CHPE 203, R
BEZ  DBIAGEX
CHEE 304, R0
BEQ  DIAGEX
SEL
BR bTAGE
- RIRGEX
g%
DIAGRs

WY {3PY+ AD
s Pe

1
;

1

SAVE THE CHDE FOR LATER.

CHECK THAT IT 6 4 DIAG. CODE.
IF NOT, JUST EXIT NORMALLY.
GET THE CODE BACK.

EHECK FIR CHIP VERSION NUMBER.
SELF-TEST NULL COTE. '
SELF-TEST SKIPRED CODE,

¢ DHE RUMNING CTDE.

ALL THE REST ARE ERROR CODES.

RO CONTAINS THE CHARACTER RECEIYED FROM THE
THE GARRY BIT WELL BE CLEAA FOR JuUeCESS,

SET

AN ERROR CODE WAB RECEIVER, 50

SET THE CoRRY TLAG..

EVERYTHING OK, 50 CLEAR TARRY.
RESTORE THE CHARGCTER/INFD. -






CHAPTER 4
- TR_EI LBLESHOOTING
41 SCOPE -
This chapter explzss how to Hnlal;e the wuse ol 4 communicarens arcblem aooween the DHOT] and
~he mquinment t|:| which it is connected. .
4.2 PRE#ENI‘]%’E 'uLuquENam:E : .
~o prevenove mainceaance (s eedsd for this option. However, vou shauld always znaure that all aal;. o

are ciear of damger, ang (il ali (he conneczors are secure.

Make sure thar all cabies wre clearly Labc.lled, ao that yuu oo easly identify whijcn chaonel pumber and
whwh DHO1] modwle are ascociared with each terminal.

44 '-TRDL'HLEEHﬂﬂ'lT'TG -P'RCIEEDL'HEE
Troubdeshoating procédurss wrs to identify whether the probiem is caussd by

# The moduie
& A terminal
#  The cubling and distribution paneis,

. Furst deride wherher the problem is associated with one channel. a eroup of four caannels. or ull it
channels.

T all ckannejc are faulty, mon tI:Le wigr diagmostics to test the module, Al check whether vour software
fs 4 drzwar {oT the DHQ]J

Ifa group ol four chenneis acs favley, check the BOOSL-xx cable consected 19 the module.
For singiz—<hannel prohlems (EL4-222-Th:
Chezk for Joose cubles and conmectars.

veeril'y taet the wrminal is working correctly, [f necessary, swap il with another one.

+a

2 - When & moders loe is susoect, check that the modeny’ is l:v:lr:ch sonfigurad for modsm
' “signals suppomed by the DHOQI1. Al check that the sctrwere driver has the cormect
Piuderate setung a0d chat modem support is enabled tor thar line.
d.  If the problem. cannaot Be solved, wll DIGETAL Field Sepvigs,
For single-channel problems (DEC423) S

t.  Check for loese cables and connectors.

da1



4. Werify that the ertmoal s working comecthe T nedessary. swap i with anolher one.

1. Drsconnect the BO1AC-XX caple feom the distbuuon 2anst, and connmest it to -he H2L0I
pback connector

4. Tepe characters at the rerminal connected o the suspect ige, I7 sharacters are echoed Back
when the HIL01 i conpectad, the cahl2g and @cming. are working, IF chasaciees dre not
echoed back. the Tault lies with the cablé connestion to ths wrminal, or with the lermunal
itsell, . :

LR

Fectity the cubis or teomunal fuult, f there is one. [F cot, make sure t1an the user diagnestics
* fer the meduele run cdrrestly:. ' : '

A, [T the problem cannot »e splvad. cail RIGITAL Feld Servipe

-

H
—_—
=
|
43150 _ZOPEACY |
COMKESTOR [
P |
. A |
: I el o 1 k3i0= | TO TETMINALS
I i | ’ |
ACT 0 ﬂ'l_ :
Ry :
i I .
- ———————

Figuré 4«1 Troobizshooting DECH23 Instaliutions |

44 TNTERNAL DIAGNOSTICS : . .
Tnternal dismaostics run without intervention from the operacar There are (wo (ests: che self-tear and tha
background monivar program (BM P

440 Self-Tes

The self-rest starts immediately aftzs the {-bus or module has heen reset, I1performs o comprehensive .
imternal loge test but does Aot 128 tae (-bus interface, The DIAG. FAIL bi and the ‘diagngstics passed”
LED¥on the madule give an indication of a successiul self-tést. The seif-wess alao rasorts 2rmor or status
intormation 3 (a¢ host via the recaive FIFO

The sell-iest nas completad sugcesstolly if the LED is O™ |2 seconds after the seifoest has heen
imittured. The module is mitiated by powering up 1he module. by resecting the module tiesugh the
program intziase, ot by w Q-bus initializatico stquence. The LED is wurmed o while the self-tost
sequencer 1§ excouting; it wil ficker dunpg this time. The duration of the OFF peried dependa aal
whether or nat the self-test was inveked using tha sali-est skip featurs of the program interface. but it
wiil nor =xesed 1.2 secopds, '

d=2 .



Self-tesz prc-:.uics i high level of confidance thar the m..iu_:-ﬁu of the medrls ‘ogic is working. The Ler
diagmastics must uled be used rorest <he Gt i intee Case amd '-'cn.lf'].' that -he switch setzinzs on the muduie
:.u..n:hpackq ars zoroeci.

dad 2 Emkgruuml Meondtor Program {BEKP] -

When the DHCHL i a0t d-:;u,m; ather tzaks. the BMP rarries oot teszs on the mn:u:lue TF an 2=Tor is
derectad, the BMP r-pu-rl:s to the hose via the ETFO, and also swinches OFF the 'd:agnoatics passed’
LED .

By waling sodes o the line-parameter rigzEr the hast can cauge the IMP w reporet the staiug of rhe
device. ever il an error has noc seeo detected. Thos Cacilbity is wsed i (he Rosl SUpeLSs hiat the apaen s
fanity. .

MOTE

il information on the self-test apd BMFP
diupnostics is given in Chapier 3 of this manual,

4.5 MicoPP-11 DIAGNOSTICS

d3.0  User-Ilode Diagmstics

These resta can be used 2y ao untruned cperaloc e verily the hasic ap2satian of the optiar. [ser-mode
weslz do ot cavse any Jiscuption ro data petworks or devigms 1o which the DHQUI Hay #e conpegred.
Guch petworks and devices da ot have to be disconnected Stom the DHHL dunag the esis The
MictoPOP- 1L system manuald d2sceibe how o Toad 1n|:l run, these Jiegmostics.

4.%£1.1 PRunning User-hods Tesis - All u.sc'-mudr. tests are ren by selestion from <he test Rl#nL
displaved when the wser diagnosccs are boowed. See Chaprer 2 for mers detais

A MiccoPDP-3]1 Mantenaoce Kit o avalable, which allows trained personnel o mun individual
dizgrgstic programs wodet che XXDP — diagnostic menitor aod (o configuss and rua DECK L] svatem
resl progeams. The XXDP— funcoonal diagnostie is YHOQA*™ BIN, and the DECXQ! medeie i
XDHY=" GEJ '

d& Micro¥AX [1 DIACNOSTICS

Triagnosticd Tor Micro¥YAX [ systemos all ruo under the MisTaVady "'-{dml:r:dﬂnﬁﬁ avgiam [ MMEL The
WicroVAX 11 svsem manuals describe how to load the BMME ioto the Micro¥AX L and how to o
M8 dlagnostics. All the teats can be mun by seledtion from the test menus Sisplaved when M3 i3
beaned.

dphl User-Mode Tegis

Tiege 12302 can be wsed by ap up: ramm:l cperacor to verity the basic Dpl:"E'[I-:i of (s ppHom err:r mod=
lzsts de oot cuuse way disruption 1o data networks o deviees to which the DHQLL may be conazced
Such azowerks and deviess do aot have to be diseonoecied. from the DHQ || dueing the tests. Ses
Chapter 2 far mare details.



4.7 FIELD-REPLACEABLE LUNITS (FELUs)

Thé FRLs ara: L
Reference No. ' Ttem
MIL07 _ . Diusi-height DEHQI oduly
BE{?;{I,-II - Flat c.ahl-e, W conductor

For E1A-2321-D Dnsnadladiene
H3l71-4 ) ~ Dustobution panel’

For DEC42LS Instailations

300 ' . A::!'Li\-: distributon el
BCLaC-25 : b ultiway =ahle

Hilid . Cuble copcentrator
TR2ATTI-N N ) . Pawer :E.tlllt.

— . —



APPENDIX A
MODEM CONTROL

Al SCOPERE . . .
This appeadit contans mformatian ugeful r beth the programtoer and the =ngineer, It d¢fiaes cootoal
sgnuis, cescnbes ryieal modem contrel methods, and warne against likely netwark Caults. & derajied
CARMPLE OF Anto-aiswer Speration s incloded.

4.3 MODEM CONTROL

“Tae DHOQL T supports sufficient mademm conwdl to permit full-duples aperation over the peblic swimched
wwlephone netwark {(PET™) and over prvace telephone lines, Table A-1 lats the modiol S=ads suppored
¥ the DHOLL, ogether with an explanation of thewr use und purpose. In rhis appendor, the terma
meedem anc dataset hive the sume meaning. Thev refer to the device which is weed to modulate aod
demodulace the signals transmitted over the communications cirewits:

Tabde A-1 Modem Control Leads

Name ElA-231-D V.4 pL o Defindtion

GND AR Tz T Signal Ground. This is 3 referease level
' ' for the data and comteal signals used ar the
. lime incerface. T

(¥

From DHQI1 w0 modem.. This signal
sonlains the serial "hib steepm o e
- trangmizted o the remote station.

TRD BA o103

RXD BB B [ * -From modem to DHQ1I. This signal i
: the serial bit acream ceceived oy the
modem from the fefiole slation. -

RTs CA LO3 4 From DH}L (o modem. Causes rthe -
. : : : : madem's carmer to be placed an the bne,

Ln

From medem to DHQLL, lod:cates that
thr modem has suscsssfuily placed g
cafrier i the line, and thet date presapted
On GiRuIT B adil e transmeictad 1o rhe
"eommunication chanmel,

CTS CB L6

DER coco C IR R - -7 From modem to DHQIL. indicates that
- o o the modem  has complessd  all cz]l
establishityedt  [unctions  and s

sucressfiily | conmected La d
" comimunications chanme. - :




Tabk: A-1 Modem Coptrol Leads [Con}

™ame ElA-132-D ¥.24 15-Pin thmi‘_l'hl:l

DTE D ' 1082 1 From DHOI 1o modem. {ndicates ta the
- C modém that the DHEQE] is powesed 2p
and ready to answer ap ircatlng cail,

DeD CF na B : Froom modem 1o DH) L. [adicaies to tos
. CHOLL thut the mmone swatben’s casmar
signe! has -besn detected and s within

appropriate Llimik.,

Bl ' TE ) L25 . 2 From madert oo DHO1 L [ndicawes taar s
' . new incomiog call is being raseived by ke
mderm.

The DHGQE D modam coneral intecrace can be weed in many applicationg. Thess insiude conrcel of senal
line prinrers. w@iinal cluater controllets, anc industrial [0 equiprment, in addinco to the more uspal

Capolications 15 elephond tetworks, Tae a: of the control leads descroed im Tasle &-1 is thereforz
completely dependznt oo the appucation. sichough there are intematonal standards which telephone
retwork applicatons should obey. There ars no kardwarsintzrineks beoween (e aodem control Lo
ard the transmicter and receiver logic. Pragram soiteol Managss these astons. as necsssary

A subser of the sads Inited o Tuble A-1 could be wsed to establish a communications i Wsing madems
zannected to the siitched talephooe nevaork. Ring Indicaros (R, Data Terminal Ready (DTRI, and
Data Cartier Detectzd (DCDY are the absoluee minimum sequirsments. 'n some countries Dataset
Ready [D¥SR) (5 alio needed. 17 is asally desirable, howsver <0 implement modesm control protooois
which will pperate 0ver most relephone systoms 12 the world. Also, some prozection shovid be included
W g.m.rl:[ d,gJ.u:lst oetwork .aqua perdcularly in =L|::-]:|lL-:E|.t|.|:| nA Aughl as digl-up tmashacog sysems, Such
tauics inciode: -

L ‘.'-'I::}..L:Lg: i channe] permanently busy (hung)] becmuse of 2 misdialed conaection [rom &
non-dula stalion _

# Conoeeting a new incoming call od an in-use chumoel. This fsult mught oocu. tar exdmple,
after a lemporary cdrrier loss, i 1he host system assumed that 1he carmier was reassermad by the
rriginy <allen

Medem control 'A'!rh aome protecrion against common faults, and which 5 com pat:lhll: with the
telephions nerwaorks in most geographic areds, sin be implements=¢ by using al. the signaiz listed in Table
A-T,in the way described by Lt CCITT V.24 recommendations. Secton A.2. | deseribed 3 method of
implement:ng 4 lull<luplex guto-answer communications link through maders over e PRTN. [ s

provided here only to show the operacion and :nteraction I:rf DHQL] modem control leuds in a mepical
:I.F"FI]I.-I:E.IZLDI'.I

A2l Esumple Of Autp-Answer Viodem Control For The PSTN

The s¥stem cperator derermines which DHOH channels sheuld be configured for either locul or remaze
operatien. Lacal aperation implies contrel of data-lesds-only, while remote cperadon implies thar
© moedem conird! will be suppocted. The host softwars wilt asserr DTR and RTS agether witk rhe
LINK.TYPE il in the CMCTRLE regmsier bor all DHQE] channels configured far reriole operabon,
DTR. infurms the moderm that the DHQ11 is powerad wp and ready w0 acknowledge contrel siznals from

A2



the modem. RTS is usserted Tor <he rull-duglax mede of speration. ad causes the modem o ‘i|ﬁ¢|:' ils

. carrer on the telephone line-when the tiodem answerd o call. Lunk Tvpe (LNCTRL <382 sruiles

medem SHLws idarmarion D paeed o 1oe revelvs characier FTFCh whare i will 5 handec oy 22
imiercupn serace foUTine, Moder sfaius changes are alwavs reported in the ':.TiT —gmi:_ reEardiess of
tas stets of LANCTRL = 2> The modem s dow prepared 50 auto-adswer axn imvpming czil

Dialirg the modem’s numiser caused R to B2 asserted af the line imperface. This informs the DHQT | thar
i new call s semng reozived. RE has to ke o @ stabie ofite Jor al least 20 ms, or the change wilh 101 be
reparied 3y the DHOH | Sioce TTR 5 alreudy asserted. the modem will auco-anawes (1 icoming call
and start 1% nuodshaking sequence with the cailing station. The rime ogeded lo complete the
handshaking sequence cen be in e order of tens of saconds if Tullbuck-mode soeed sel=cticn and
watellite Lntks-are invoived, The sodem wil assert DSR o indiceis to the DHQ11 cthas the zall has kesn
crooessiuily answered and 4 cooneciion sstablished.

wNOTE

O some older types of modem wed oo the PSTM,
the opposite effect i also true. The RI signal may. be
very shart, or le may not evem oocur I DTR was
previously - asserted. Whet the tipe of modem
Afswers wn icoming cadl, it asserts DSR - almost
immediataly and dessseris Bl at twe liee merface.
Programs most theréfore expect RT or DSE or DCD
ax the first dataset status change recedved from the
moders when extablishing o compection.

A5 RTS wis previousiv gsserted, the modem's carrier wiil be placed on the line when DSR 15 asserisd,
When the modem hes sucoessfully placed g carrier on the line it will assect CTS. Thes indicates 1o the
DHOE taac it can stare 10 crapgmit Jata. 17 the incoming <all &5 the resoit .of 2 misdialed number, 2
CRITier signa. may naver be recsved. To euard weainse thes. the bost starts a tGmer when it dageats R] or
DSR. Thig is wswally in the range 15 te 4 seconds, within which time the carrier muwst.be detected, When
the mo<dem Jdetects the remote modem’s carmist sigoal on the ne, is will assect DCD. This indsales L '
the D11 cha: daca iz valid on the RXD line,

The modent cag fow exchanges data bl:l:'l'-":tﬁ tha [*H{)1] and the calling szatign for 25 long as THID,
DER, and CTH stay asserted. [[any of these chree signals disappears, o¢ if BI is derectsd édunng normal
TRANAmmssIea, A4 'd.I.IJ1. condition is indicated. A change of 31ate of any of rhese sugmals mus:s WL mtl:rru-_'ut
tkrough the coomve FIFO.

The handling of the favit conditions oow bweomes coenlry-spechc. sinoe some welephane syscems
Loierats a transient carries ioss, wiwle others do oot 1o the USA ip1s wsual to pramad with a gall i eareier
resumes Wirkio 1w deconds. [n oon-U5A areas it is possibie for wmiephané supervisory sigmais. such as
dial-reng, 1 be musinterpreted by the mpdem &s & resomptian of carter Ia this case the host program
wonld assume ther the connectson.hed been re-sstablished to the crgnal willer and would cause 2
"1ung’ channel. Te prevent this, DTR should be 3eassenad immediiely alter the loss of DED. TS, or
D5R. to abort the connection, DTE should sy dewssserted for at |.:H5 twi seronds, after which time &
ew call could he angwseed, .






APPENDIX B
FI.D ETD-IG ADDRESSES

B! FLOATING DEVICE ADUHEESES :
" Om Q=bys gestems 3 lock n:nj'address—m o |:|:|.v: op 4K 'M:rrds of addmegg space i3 rgs.ewed for options with
deatine devics addréswes. This @oges is rom 17780010, to 177377,

Dpti»:n*i which can he auig.hed floacng device addresses are Listed in Tabie B-L. This ahle gives tha
sequence of addresse: far hath UNIBLS and -bus options. For example, <he addrass R Uenoes £ .ll-;j
e, .

Dill.
LH11
DLl
- D11BTYL god s on.

Having ome list allows us 1o use one el alconfguraimn niles and ome confipuration program.

Tabbke B-1 Floating Derice Address AsTHAmEnts

.l Tk

Rank Device Sike Modilus * Address
{Decimal)  (Oetal) '
111 gap 4 n . 177510
2 DHI1I gap 3 20 17780020
3 © DL gap L 1] 17TE0A0
4 DL, -DUY1L gap 4 . 0 TR
5 CLP11 gap d oI Rt
LELLA gap ) 4 Lo L77R0060
DMCILTMMERLL pap . 4 g L7 TR
DE.[l'DZ\‘]]-'D.ESl]."[JEEuZ 1o i res L7600
Ep . : :
3 KMCT] gap : . Lo, LF760110
§1] LPPLl wap 4 Lo | T7A0120
i WMV gap 4 i L7760 o
12 YMY31 map LA ) L77a0140
'5.3 ODWRYD gap . d i - LT7ad150
14 RLII, RLVI gap 4 = L7760160
15 LPALL-K gap 5 2 * L7760200
16 KWil-C gep -4 - LFTEO2 NG
17 ¥5v21 gap 4 L0 R Ny - ey
18 FXI11I/RXIILAXNVIIRNYZ2] 4 I . 17760230

gap

Bl



Tabl: B-I.  Floating Device Address Assignmeats (Coat.)

Device . Slze ‘iodolas  Address

Rank
{Deécimtal)  (Ocral)

14 DRI-W gap 4 |} 17760240
2 DRIB wap d Iy == 177802350
&l CMPIL gap 4 n ITTEQZAN
22 P11 zap 1 Lo LTTEO2TN
31 I5BLL map 4 - L ITE0 )
14 D#d%I1 aan K 20 LTl
13 DEUNA gap 4 Lo * L7130
24 KOASL DAL RODKS sup 2 4 L 77603 14
m ‘DMF32 g2 ) ) A8 L77a034H)
28 KMSLL gap, & )] L TR0
=l VIO gap A M | 7 7a0408)
0 TUE gap . 2 4 | T7EN4b
31 EMY1] gup E n [ TTa042a -
52 DHY1I:DHV | ;DHQI] gap ¥ 0 | T4

*  The firer 2avice af s type has 3 Gxed adérms. Any extea devices nave 2 Acatng address

T The fims twe daviess of Cus Lype 1ave a Gxed address. Aoy estea devices have 2 floating addresg _
=v* The OZ11.E and DZLI-F are teeawd as two DZL L5, '

The address assignment rules are as follows.

L.

[ =)
'

b=

Addressay, startogal 17760010, far Okbbug systems, ace assigned according to the sequence of |

. Tahie B-|,

Opticn and gap addeeqaes are essigned accordiag to the ool madulus as [oilows.

#  Devices with an octal madulus of 4 arc assigned ar addpess on o 4y boundary (the taa
lowasi-order eddregs Big = 1 . :

®  Devices with an octal moduius of 10 are assigned en addregs oo 4 10, boundacy 1tha
- thrae Jowest-order addeess hits = 03 -

#  Devicss with an o<tal moduius of 20 are assignied an address on a 20y) beunducy (the
four lawest-oeder udddress hits = ) ’ )

& Dhevicgs with an ootal modulus of 40 ace assigned an address on 2 40, Sooadary fthe Fve
-wesl-order addrogy bits = ) : : :

Address apade eguai to che device's meduwlus muse be allowed [or gich ceviee which is
conrected Lo the bus. :

A L-word zap, assigoed vecording vo ruje 2, cnust be wilowe? abver the Tast device of such bpe.
This gap could be kigger when sule 2 iz applied 10 the following rank.



.

§ A l-word gap. assignec acoooling (o ruie 3, most b wilowed for each unLP.Ex:] talik un the Listif
i dewsge wish a higher 3ddress s used. This zap couid be bI“E‘r when ruiz 2 55 applied e tha
Zoulowing ruok.

TF zxrra devices are added <o a svseem, the feanng addeesses muy have to be roansigned in ageeesnerr,
wirh thasz ru ez

B2 FLOATING VECTORS
Each deviee peeds bed 560=bdi locatons for euch vector. For :’xamp g, 1 devie m_[]"- ooe m-r,l-.- anid one
ITAALTIL- mi:‘tc:-r aseds four words of vector spece.

The veror assignment riles are 35 joliguws:
. Bach device QCCLUPLSS 1-1;::t|:.'-r_ address space equal wo “Size! words. For example, Lhe DLV 1T

occupies 16 words of vector space. [Fits vector were 300y, the asxt availaols veotor would be at
240, . :

[ =]

There ats aa gaps, except those teeded [ align an actal madulus.

Table B-1 Floating Vector Address Asslgnments

Rank Dhavice o T Modolys
' ' (Decimal} - (Crtal)

-1 DIl § 10

1 T1580 4 A0

2 KLIL & [ e

2 DL11-& 4 LG e

2 DL11-B " 1) **

2 DLVLL-T L& 10

2 DLVLL, DLV::-F - 4 G

3 ] 2J B 4 1

K DM1L-A 4 Byl

5 DMtl pl 4

G Dkl L-BEBA 3 d

T .DH!] modem conrcrol ' s i

8 DR11-4, DRV11-B 4 il

4 DR]I-C, DRYLL 4 in

10 PAGIl (moder + puoch) 3 o

11 - LPFIM1 4 ]
12 . DToT 4 i

1 DXl 4 t

4 DLI-C w0 DLV I-E | {

L3 L1l : 4- n

LE © DHI o4 Lo

L7 W40 3 ]

L7 . VEVIL % )]

L& TP5l] 12 (n

B-1



Tabk B=2 Floating Vertor Address Assignments {Cord,)

Rank Device Sire Modnles
i Drecimal [(Oheeal)
14 D 4 1]
n KWW, KWWl 4 I
i DUILL DLW 4 Ln
a2 DLEL: 4 ]
5. DVl = modem zancal 8 ]
24 LEL-A a -0
z3 LA L 4 in
26 DAL LR 4 Jil
17 DZ1L:D251 DIV, D232 4 in
24 KO E) Nl
19 LFPII 4 |
i VMVEI 4 m
il YAV -4 i
32 VTVl 4 |
13 DWRT 3 N
£ RLLL)REVILL 2 2=
15 TSI1L, T 2 4=
15 LPALT-K 4 m
w TRE 1, Te 300 2 4 *
1R KW -2 _ 4 )]
19 RXLL/EXIIL RXVITRXVI o2 4*
40 DRI-W 2 il
41 DR!1-B .2 44
42 DaP1L -4 9
- 41 DEvLL . 4 ]
44 MLLL z gt
44 ISBI] 4 1w
a5 Diviv1l 3 ]
47 DEL M, z R
44 KDANWEQDX? i 4r
49 DME32 Lt 4
A K5I f ]
5 - PCLLL-B - - & ]
2 WS s 4
i3 TL4L z 4
5d T KMV 4 (0
35 RCTAZ 4 L1
] IEX 4 i
7 4 1]

DHY L DHUY | DHOL



Table B2 Flowting Vector Address Assignments {Cont,)

Ramit’ Devica . Size Modilys
: [ Drecdgrual] (Cheral)

i DMZER2, CPEIZ(asvne) 12 i

33 © CPL3{zvag) 12 =

il : ONa 2 a

Al VS - 2 I1)

ad Va3l r 3

) LNY¥LE - 2 3

B P55 3 3

B3 QTA 2 4

i DsY 1| 2 4

T The frst devies of this ype has & daed veclor Any it devices have o Houting vector
** IFa KLY or LI | 45 used as the consale, it has o fxed vector

++= MLI| 5 3 MASSBUS device which 2an connest 1o [N AL'S +a o.bus adaprer

3.3






APPENDIX C
AUTD'\'[&TIC FLOW CONTROL

C.1  OVERVIEW o _ .
Flow ecnreal s the coniea of the Aow of dita along 8 communicationg lioe, ne pressnt an evsmsoull of
quenss or bulfers, oo o prevent the loss of data which the racejvar i upabie 1o aceepr

The methed af dow conrrol sdapied cor the DHQT| s daastresm-smbedoed ASC1] zontrel chazzcters..
‘The vaninol characters used are XOFF ootz 023 awnd XON (ooral 211, XOFF stops trangmiss.en and
MAOM siarts tmsmlﬂmﬂ The 2adag are 3 rimnlt.cl:l o tas opposite dircozi on nz thar of the |1.1[ I Lae
CORTr:.

. The DHOH | Has one mode of operaton for sransmited dar ceceived Aow-conicoi charazteest aad owa
munles of eperuton oo moeived date (transmucted owscontrol characters). Ezch mace can be enak e
o0 4 ‘per chaonel” basis. Each disection of flow i discussed separately within this appendis

C.2 CONTROL OF TRANSMITTED DATA
The transmittec-daly mode.of fow control w5 the simplest of the three Pn:-wa_-:iu.:.-:.'-l madea of 12
CrHOLL.

When the TG receives an XOFF character “or a particelar chansnet, the TX.EMA bit Zor that
channei 18 cleared. When thus bu is clear the DHOQLL wil! #et riosmit aoy dats or that chanpel;
aowever, interneidy generated flok-conteol charaeters will stiil Se transmict=d. When aa XON characier
ts reenived, the TOLEMA Bit {or thar chaonel is set. Figure C-1 flusteates the operaticn of the
ranamitted data Jow cottoal.



o,

A uon

B

R RECEiWED
CALTE=] -

*ﬁﬁ#ﬁf;ﬁ,ﬂi’r’idr-__ 0N RECEVED

ML,
ST E

XOFF FECENE

& TO=C

®GEF
] SECENED

LR

" Figure -1 Traasmuctsd DCata Flow Conerol

Coly characters withaue tTensmission errers are cheeked For W0 and Z-i-I:IFF 2ndas. The characters
tave their parity kit siripped before -.I*mmn*--::m

" NOTE.

For dee zutomatic dow control to pperate correcthy,
the terminal most also- recogrize and respond oo
flas=conmol charasoers,

The irumemitied-data modé ol Bow coniros s =nabled by seving OALTO rbu 4 27 the Line cootrel
merster), and 15 disubled by cleanng it The detawct for thos mode s disabizc.

Received Aow-cantroi characters are prooesesed in the same way a5 aormal characers, and ase alaced
into che receive FTFCH This is nat affecied by AL, but these characwers can he Sltered cur oy SE[Iing
DIS&B HKRPT. If DISABXEPT |s. ser, you da ner aged 1 oractine i1 your softhare deiver o Ziker
fow-ootro] chergeters from the duty simedm,

.3 COMTROL OF RECELYED EHLT-‘L
Received-daca How control is shght.y more i:-::-m:-l:mtl:d Lthan transmilted- dull Ao conteel, Tas resre
the bwo medes of zeceived-dara =l|:|1.'. coniral are descrbed Scpd.rdt‘lj'

C.31 FElow Cootrol By The Level OF The Recelve FTEOD :

Cocasicoaliy, the program may nel be ahle o empry-the recave FIFD as las as the received] dica 5
Alling it. Because the proerzm deoes not xoow oow fuli the reczive FIFD a0 o canngr take aclion @0 -
arovent data loss. To overcome chis problem, the DHOGLE vin be sengrammed on a ‘per chunnel basis.
When the receive FIFOD hecomes threa-quareees ;uil. an XOFF s seni to ke slaanels irom wiich data iz



“ewsived. Az ""“-'*FF character is <heo sent in response to every scoond recel '~E~:| character. until the

reazive FIFD level drops bélow aalf il an XON characwer is ten transmitted. Tae operation of
mrerive FIFORlevel fow contral is snowd ‘n Figure C-2.

SFCUCAIT=F leliTC=-1
i K s ™. .
FIFO.CSIT=F I.-" . EJF.:L:H’E.- I.if_.Tﬂ:_-ﬂ. . _\l".' ' o \{A:_l-‘i‘_‘.:r_{ .

: ) \
C .

/ - - -

i MAUTS=1  FIFQCRIT=F ;
! 4H ! At / '
! CH , h i Py -

FAIFJCRI™ T

FIFO.CR =T

A1 TD=] FIFD CR."aF

wUTo=0 =FO.CRIT=F

*idaty

Figure -2 Reerive FIFO-Level Flow Cantrol

Cod



The receive FIFO-leval fiow-control mede is enabied by seting LAUTO [bit | of the line zoncroi
remstary, and dizabled by ch:armg he »it. The detawic for this mode :3 Sizabled. TF I.-?LT.,TI:] i9 ci=arad
after an RDL-P 1s seml, 2wt before the te:::e:".e FTECH level drops Deow half Tull. an ?{DN is-scill L

NOTE

FIFCLCRIT 19 ser {T} when the receive FIFO) ia baing
tilled, and coatalns 192 charactery. It | cleared (F)
when receive FIFO tenchey 127 Ehﬂl‘ﬂm‘.ﬁ am Itk

being B!I'Il{ltlr'd..

.32 Flow Conrent By Program Initanon :

Orcasionily, the peagram iseif may need to iovoke dow centrel, for exampole. when host Suffers
secomea Dk, Toaliow thes: che DHO L nas= FO ECE.XOFF bu (it 5 of the line controd cegister). When
-he FORCE XOFFE B 13 321, the DHOGH | tranemie an X0OFF charzeter {ar that shapna:. & Tupther
XOFF butis transmitted Mot 2very sevond chacacter eeceived on the chernel aftaraards. An X0 15 =01
when the FORCE XOFF bx is cleared. Figure C-3 showd the operation of progrom-initited Aow
zontrol. The FORCE XOFF kil is cleared by a THOQI L seser sequence.

CHaR 30D

FIRCE.XCFF=!

CHAR ACVD

CHAR RCYT ™, - :
FoRCE.XCFF=2

RN T

Figure -1 Program-Iaitiated Flow Control
NOTE

If the am sen the FORCE.XOFF bit aod then
i tely clears it, the XOFF code mar oot be
trapsmifbed. This is because there ia a delay of up tn
350 microsecands belore the DHOTL detects the meed
ta-send an XOFF. IF the conditions for sepding ao
XOFF deur beloce within rhis tinbe delay, no XOFF
code. will be sent.
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C33 Nixieg The Two Types OF Received-Data Flow Comtrol

T calodate the edect of usiog the two modes, they should be logcally CRec togecher: an XN will oot
be s2ar until hoth soorces are inective. An MOFF will be sent when FORCEXOFE is set. even of
FLED-eritleai taoda is acdwe and an XOFF has aleeady tean eat an “hat 2kaooel. [7 the cepeiee FIFD
aritecal mode Decomes a::m-e w Ailat FORCE. XOFT i3 ¢, (hen another XOFF s sencin responee = the
PERD received Soaricker
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APPENDIX D

GLOSSARY OF TERVS

Inl SCOPE

Thiz appendix contiuns 4 giassary of terms wsed :o this manual aod -0 other DHEGITAL t=chncal
idduils in (s senes - The termls arg in alphabedeal apder for susy seference.

D.1 GLOSSARY

Agynchronme. A methedd of serial transmissicn in which data is preceded by a star hit and foliowsd
by 2 siop bit. The recesver orovides the intermediat= siming ta identily the dara oits,

Automamswes - A tacility of 3 moden or terminal to apswer 2 calt autamazicallly,

Amto-Hiow. Automatic fow control. A method by which the DHOQLI ¢ontrels the Bow ol dara by
meana of apecial characters within che diata stream. : )

Backward chanmel. A chaonel which rransmits in the opposite direction to the gsual data fow.
Mormally used for supervisory or controd signala. R :

Buss ::I:Irr.m. The (bus address aof che dest lowest) devics r:gi:iste:r ISR ).
BMP. Background Meoitor Program, '

CCITT. Comee Consultatif Internstional de Téléphonis e de Télégrapiie. An irternaticnal
standards commitiee for [eleghone. teizgraph, aad dala communications petworks.

Dataset Fe= modem.

DMA. Durzct Memary Acvess. A method which allows 4 Sus master to rradsfer data to or from svaten
memory without using the kost CPLI :

Druplex. A hethod of ranamitting and receiving oo the game channsl at che sagne rone,

FlA, Electrcal [ndustries Assodat:on. An  American nIpanization with the same foaction as rie
CCITT. : : : " :

FCC. Federal Communications Commission. 4a Amencan orgaaizition which regelates and licenses
LOMMUAICALIons squipment. .

ETF0. Fimst In Firsc Out, The term describes 3 register or memary feom. which the oldest data i
rerdoved Hrai. e .

Fleating address, An sddmss assigned (o an option which daes ot Bive B fixed addressallocated. The'
Address i dependent an other Beating address devices connested to the bus.

Floatieg vector. An ipfzrupl vector assigred i an dption which doss ot have a fxed vector ellocared.
The vector is dependent on other doating vector devices conpectad to 1he bus, ,

-1



FRU, Feld-Replaceable Lnit.

IC. [aterroted il

10, TapugGutpat,
. 1SB. ieust-Signitcant But.

ML I'-.-1!-::niiﬁ|:|:l Modular Jack.

Muodem. The'ward is & conteaction a3 ‘-’ff}dumur L EModulater, _-"Lnndem infesfacey 4 erminal Lo
a transmjagion line, A modent i 3ometimes salled a d:tuet

NISE. *-ms: Sigmicant B,
Mulriplexern -‘i. device which ailows a rumoer of |n|:|utg o :_-J:Idl'l: 00e COMMAn gutpul

Mol modem. A cable which ailows fwa l:n:l:llnul.s. which use medem control sigres o be connacred
wogetker diractls. Tr 5 coly possible aver short discances.

OCTART. A single IC containing sight UARTs.

PCH. Printed Circuit Board.

Protweol, A set of rules w'ni.-::':t ieﬁne.:l:u: centrol and flow of data in 2 Jommunications syseem.
PETN. Puhbiic Swiched Telepbone Merwork.

Qb A global werm tora specific DIGITAL bus oo which the zl.d-;:lress an-:i diata ame mutiplexed.
RaM. Random Access Memory . |

RFT. Radio Frequency [nuerference.

'Rm-—l. Read Only Memory,

: ElﬂiHrﬂH A facibty of 2. data communications thunu-:-] whech can tragsmic daw 3t a dilferent sperd

fram the reeeived data.

UART. Universal Asynchronous Recover Transmittar A device whick TonyeTts berwesn ‘serial and
parallel data, '-I-uéli for ransmpssian and reception of senul esyochronois dara on @ cladnel.

XOFF. A contrel code {1-1-,1 used 0 dmbl: a transmiteer. Special harwar& or sultwirs is m::r:d r
(His I'unl.tu:-n

XON, A control coude {210) used to enable a transmitegr whech has oeen disahied by an XOFF cody.



" APPENDIX E

DHQ11 )-BUS CONNECTIONS

Taide E-1 DHOAL Q-Bus. Connectans

Category ' Signul ' Furetivn Fin “omber
Du[i;_-'.idd:es:: . BDAL)L — 1L CratarAddress Lines AL - AV2
: BDOALZL —15L BE2 — BYZ2
BOALIGL — 17L ACL — AR
BDALISL — 214 BCl — BF.
Dhasa Conceol BDOLT.L Drigta CaTpur Strobe AE?
. BRPL¥Y.L Reoly Mandshake AF2
BDHTS.L Data loput Strobe Az .
BSY™C.L Svnchrofize Sirabe Al
BWTHT.L Write Byte Coacmi AKZ
BBST.L L) Page Seleet . AP
Interrupt Ceoleol BIROQ.L Tnt. Req. Level 4 AL2
BIAKIL Int. Ack, Tnpu: AL
BlakKO L Int, Ack. Oueput ANT
Dxa Conceal BOME.L DA Request Al
BDMGIL CiblA Grant loput ARZ
BOMWMGOL DA Cranc Cutput A%z
BRACK.L Bus Grant Acknowledee HHL
BREF.L Refresh and Block Made ARL
Systom Concrol .BIxIT.L - [ritzuiization Strobe AT .
Power Supplies +3i W ¢ volts AAs — [l
' +11% D'lc'l.'c:fll:ﬁ AD2, HRZ
Gr-:-u.uda' XD Ground Coanections ACT — Doz
GMD Oround Coopections ATl —DTIL
MDD Ground Coonections AJL - BIL
OND Ground Connections AR — BMI
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