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PREFACE

The DHG 1 Teckrical Mumal provides reference informacion on physical layout. sysiem D:Inﬁgu.ratmn.
jnstaliation and testing, programming characieristics, and mamtena.'l.-:e There 55 also a glossary of
techoal terths geuera]w used in DIGITAL [:t:hmcaJ manusis. The manval is dedad ot five l.h.ip[tni
as Tollows: .

CHAPTER: i I}J"l'RGDUET[GN. Thiz ﬁhaptc:r gi:'-'l:a a physical deseoptioa of she DHOLL, ex;:la.i.ns
how it zan be configured, and 2xpiains how it interfaces wich the system bus and senal data iines.

CHAPTER. 2 INETALL.Q.TIEJN. Chapter 2 describes how o ingrall a DHQLL oprioa, with detajled
informartion oo device and vecior address selectan, backplane positioning, cables and comosctars, and
testing after installation. .

CHAPTER 3 PROGRAMMING. This chapter describes the DHE 11 meinsters, Some progratudting

examples ars also in-:lul:l.-:d

CHAPTER 4 TRGUELEEHC!E'TING Ehsq:ltr.r 4 explains 1J1-= muintenAncs x-[r&l.eg:.l. atd ]mw tu kD
dwgnostic programs o ocate'a aulty mndu]e

' CHAPTER 3 TECHNICAL DESCRIFTICHY. This chaprer gives a rechaiedl description of the DHQLT
as;-ur:ﬁ.n:-m;ua mulnp]eae:r It is assumed rthat you have some kmwt:dgc of (-bus operations,

ﬁP‘F‘E"'aDTCEE These inctude additionat information oo [epics discussed ia this n:lanual

APPENDIX A -  MODEM CONTROL
APFENDIX B - FLOATING ADDRESSES

. AFFENDIX € -  AUTDMATIC FLOW CONTROL
APPENDIXD -  GLOSSARY OF TERMS -
APPENDIX E -  DHQIl BUS CONNECTIONS
ARFENDIX ' -  CONTROL CHIF AND OCTART
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121 Generad Dlescripficn

CHAPTER 1
INTRODUCTION

1.1 SCOPE
This chapsr gives an overvidw af the DHOQ ] aswnich LEDOLS "nul‘lp Bp, Ry rh-‘ Iu Lo Lot ot

affers. and defines it ohysical paramaness and electazal TEUITEments

k2 m'Em'IEw

The Q1| opion is 2 senul-ine IrLl-"rl'.LEE whech pravides stgar ull-duples sarial day -:L.mne SREL
Q-bus systems. The DHQ | optidn eonasts of o sngle Q-bus module, and coe of o gedups af catinz
kifs, dl:"pi_'l_'l.d ng on The sommunicaton standard ELlFI‘,!Dr[tIi "The cu '.'lll.'{:!"' Wits tontain the caminsc

Bulkhead panets and cannechng cablag.

T!-L,,-, mam apolication of the DHII:II | 15 lor interactive terrmina. bandling: it can alzso e u5:|:l J':Ir diaea’
cohcentracion and rel-1ime procsssing, The EDHQ i regaster sal is comp..cikls U-lm the register secaf e

- DH¥Li. T'he: *'La;m fcatun:s |:|'t the DHQI1 am:

& Eight J‘uJE-duplr::: n.syn:hmnnus data channels

e  For transmission: DMA t:am:ers, or pmgrm transfers to a I- charact:r transmt buﬁ:' for
«ach line . .

® Tor receive: a 256-eniry FIFQ buﬂ'er for ceceived -:ha.racimr ‘dataset suatus changes, and
. d:ug:unst.rl: information

= 0 q.uppqm E1A-231-DMV.2§ or DECYZS, wu:h the apprnpnat: cabiner xit.
| o NOTE |
“ DECA23 ia & term used in this manwal 1o fndkcre 1.
daiy-leads-ondy - implenientation of the RS-42F4 -
elecitical srandard. DECAL3 wses- MIVIJ conmecoors
insredd of the 37-way connectoes speclied by RS-0,
& Itis qnmparjhl.: with all DICITAL DI.-[“.-'H Hdavica driu‘e_ﬁ
® - ftcun II.I..I.IiI:'J-dn!‘-'-"Er o0 3 swil.chl:d line

®  The transmit and reesive hiud raes for aach ‘e can ':-e |n-~-.i.|:luu||1.- :rrgr:lmr'm:d-

I [ ha& i tatai module chroagapot af 60000 £ha FJ.-..'[-EFS per s:.'.l:'um:l asing &-hit ch ACuereErs, with
all channels cperating o1 784 Kbaud for o Siaracier raception ard fransmission

¢ The DHOGLL 5ﬁppc rts Lh-. L~ or 12-ic uddressing, includine block-moda daca ransfer with
uitable memoeies . . . ' '



® The DHQ1L can be programmed to tlter XON;XOFF characters from the ceceived dita Tow - -

#  Sell-test and background moniter testing | '

#  Dual-height modube, M1107

®  Switghpacks For selecting the Qubos hase addness and vector address
Al ather functions ure selected by program,

L2111 “Modem Cootrol Facllity - All cight chennels have suflcieot modem contrel o wilow
duto-anawer dial-up operation aver the public switched riephons network using suitasle modems, such
as DIGITALs DF124, or Bell models 103, 113, 212, Equivalent modems feom othe: manutactorers cag
alsa be wsed, The DHOL is designed (o minimive software reguirements for medem link control.
Appendic & gives further infocmation on modem conerol, Modem control can bBe gsad For driving
medems aver bath puble and private lines. Pleage note that, in seme councres. mpodems muat e
approved by the FTT for that country for connection to the public netwark. -

1.2.1.2 Seif-Test Faciliry - The DHQI] imiznmnrul.:'a sctf-tmgr sequencars . which ppEran
indepandently of the hest. The result of the sell-1est is provided to the host system through the receive
FIFC buffer, A green LED indicates GO/NO-GO status for the device. More deeails are given in Secton

1213 .D'hgnmﬁn Programs — 4 full range of diagnostic programs is available. Thess rug under the
MicroPDIP-11 diagnostic supervisar or MicroVAX [T maintenance system. Loopback test connscsors

#e oot needed when runmng the wier-mode diagnostss. Inrvice-mode diagnostics and loopback
COMEACTOES dre av_a.ilab]: trom DGTTAL. ] '

L2114 Preventing Data Los — The GHQI] can be programmed for automatic XON and XOFF
operafor, o prevent the [oss of dara at hugh throughput. The rporting of received XOMNNOEE
sharacters to the software driver can be enabisd or disabled. .

LLI Phyvsical Deseription ' )

The RHOLE 18 an MI10T dual-height C-bus module, It is 21.6 e (8,51 inches} long and 13.2 cm (519
inches) wide, Figure |-| shows the layout. Connectors A and B are for the Q-bus, while connectors J|
and . J2 interface to the commnunications lines via BCOSL-xx cables and distoibution panels, Two
dustribution panels are supplisd with an EIA-233-D option, and a single pamel i3 supplied with a
DECAD option. Connectar 13 provides power 1o the active distribution panel supplicd with DEC423
options. This connector i a0t used with E1TA-232-I) nptons. Mixed uss, that is, one BETA-232.Ty 3ad one
DEC423 penel coaneeted io'a single module, ia oot supperted by DIGITAL.

1.2.2.1 Ow-Board Switchpscks — The DHQH has two oo-board switchpacks to select the folowing
- funetons. ' . : . .

" % Switchpack II_E-IEF [L0-position)
Switches 1 to 10 salece the devies address.
®  Switchpack E-l| {-pasitian}

Swirch 1 enables the on-board oscillazor, This is 2 manufacturing test switch, and is closed for
ooTHA] OpHErETION, ' . : ' .



Switch ) selects manufacturing self-rest mode. This is a sianufacturing vest swiech. and 1s open :
for normal operation. K . )

Switches 3 to § selsct the device vector adoress.
Chagptar llﬁves (urther :nt'nn:l:lglt:tuu. about these switchpacks.

1.2.2.2 Commonications Standard — The :wenal dnvers on the MIL0T module are compankle with
E1A-232.00 Hewevar the CE-DHQ I 1-W cabindt kits provide levzl conversion fee DELCLZS

— M .
5 | - H|

/ i
|" U2 IOMMECTER 1!",

FOWYER |
J mmmsur::|
CTHAMNMELS 4 - T .
m ’ ﬁ 1 © =L 3E 5

] . T
' ( o1 COMMECTOR \

CHAMNELS T - 3

HTaRT

SOMTROL
THIP

L

ADORESS YECTOR j

0 PASTIAN 8 POSITIAN
SINITCHPACK Syl TCRPACH,

|

Figure 1-l  Lavout of the DH{}L] viodule

1]
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123 Versioms O The DHGI1L
The DIHQ11-M opton consisty of the M3 E07 O-bus module and t='|.-e Lirer Guide. T can be used with e
af six cabimet kird, The choice of it depends oo the type of svstem r:a].ijmr.r_, and an whether a ETA- 1_]2 )
ar 4 DEC4:3 ..l.'.III1.I:I:I.1.:I:I].l-EEI.LI:ﬂI:I. tntectace is nesded.
The cabinet kits avaiiable for use with the DHQ11-M ape
| ELA-232-D '
4 CK-DHQII-AA for EAI."E BALI-A b-c:l":tts
. CK-DHDL -4 B lor B2} boes

& CK-DHOQ-aF e H3adl 5 hineTs

v CK-DHQII-WA for BALS BATI-M sexes
8 CX-DHQII-WE for BAZ] boses
o CK-DHQII-WE for H3643 cabinets

1.24 Configurations o ' o

- The DHCH ] can beused in many different svstem configuratwns. Figure 1-2 31-@-.-.-5 atypical ElA-232.0
a.pphcam:m ] .
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Figure |-2 Example of 2 DHGL | Confguration



1.2.% L‘-:;me':ﬁnu ; _ : .
The DHOL | module is connecied divectly to the Q-bus by conpecters A und B. Figures 1-3 and 14 show
the igarcopnections for EIA-232-D and DECAI.

Rt LAME {OF2-LEIT 0 e

MOTE:

JuFTH EEAD
LM NEZTIRE
Kl

=]173-4
:IIE_I'HIEI.J TigA ’-1I'u_EL5

=% Ap C-TE
.’__,-"L."EHh-EETEHE
-

—

! CHANMELS
I s I

Fi .

ACO%L-31 = 3 cm |12 'NCHES
ACHEL-14 = 50 cm |21 (NCHES]
ACO5L-GE = T om |6 (NCHES]

Figurs 1-3 D_HQ]i Cﬁnnp:tiuns [ELA-233-D
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_..--—-""'d_.ﬁ 0L LEFALS) TO12TTS-KX W00 ACTRE

"JLLEHEAQ FaMNIL

0PIy ZERG
CONMESTTRE

HI* J-E.l:l.ﬁ__
15-PIY

f.. NMRETCT . ' ! (\%\I//J:;
BCDAL.xx
. ZABLE ---@C%6C-I5

MOTE: : )

_ ACAAL-01 =306 12 INCHES)

, BEOM,-1K=53em (21 |WCHES!
. BCOSL. 03 =3Zzm 138 INCHES)

Figure 14  DHQUI Connections (DEC423]
L3 SPECIFICATION S

31 Enﬂrunnﬂul Condidors :
Th= t'cllh::-wm_g :nwn-nm:nul constraings E":Ir stnrag: pod cperation apply o the DHQLT.

L The Storage temperature must be w&tl:un The range () degrus Crosh d.&gﬂeea Cii2 degrees F o
131 degresa F}. . :

b

®  The cperating temperatusi must be witkin the riage ﬁ desrees C o 6l degrees O l-H d-egrees E
' o L4 degm:s Fi

- When nptra:mg the reiaiva 'r*urn:du!-' must be within the range HJ peresnl [ B9 pergeal,

NOTCeAdensing. at o masimum wet-bulb tempecaturs of 312 degrees l’_ and & mimmum dew
po:nt af 1 degezes C. . .

DIGITAL narmalh- defings the cperaling rempersture range for 3 system as § degrees C to 50 degrees ¢

(47 degrees F ro 132 degrees Fi; che L0 dzgrees © diffarence berween the uppas lirmils Juited allows for.
lthe temperature gradient withu the sveiem box.



The marimun operating wmperdtunes must be derated by 1.9 degrees /1000 m above sea [evel A

degres F!

1000 ft) tor operation at high-altjimde sices.

132 Eleerrical Remeremeny
The DHQ11 needs the following slecmicai mppl_tes

T

For ETA-232-D options: § ml:s de Plus or rmius 5 percent at 1.8 A Maaimum current. 1.4 A

 typicai.

Fur DEC423 cptions: T volts de plus or minus § percent at 2.3 A maximam aureent, | 4 &
t}]:IH:EJ.

Far Ela-112-10 and ﬁECﬂ{lE- oplions: 12 vols de plos o minus. 5 p-gn.-:n[ at 140 mA
maximum. 300 mA oypicat : _

" Al en-peard switched-mode power supply generates & —10 V supply for the-s:rieillliﬁe GLLVETS.

1.3.21 O-bus Loads — The Joeds applied to the li}-bus are:

1.2 ac loeds
0.5 de 1oads

1.3 Performance

1331 Data Races — Each channe! can be separately programmed (o opecers g ane of 16 speeds {in

bats,'s):

M
.78

106G

134.5

L50
M)
00
1200

TR0
LY
2aH)
45LH)

TN
S
19206
IR0
NOTT

Ses . aba  Saction Ld.4 fS_nt:l aed Dihtance
Ennnﬂ:rmuu].

'E'hapt-:r T-contains further. mt’unua.nnu an data rages fm' EI.A. [0

1.3.3.3 T'limllipm Each channe! i3 cagable -:l’ E'uLl—dup!e:: operation at the masimum Jata rate. The

lollgwing

maximum thraughput is obtainabbe: -

At T pits per character, with | start bit. 1 stop big, and | pan:[',-' bit, 1he rJ:lrr_'-I.Lghpu'[ i5 BE340
charagiees per second. : T Co

T 1

.'\_\__..-



#  Ar § bits per characree with | staer bit. | stop bit, and oo pancy, the througrput is 37771
f:l:!arm::en par 2ennd.

This throughput may be imited Bw walr driver saftwace.

id SE.R‘J'.A.L INTERFACES

I.4.1 [nterface Standards

The DHQ | | providas madem contool sigmals wnica  confortt to EFA. CCITT standasd ETA-212.D ¥
The. zlestrical charagierisiies. a0 the dars siznal haes conform ssther to E[A-232-D0 v 24 or te
P23 % 245 depending o which caniner ki; .5 htted. The interfaces is compat:ole wicth X.75 V|2
standdrds. The slea-rate reyuirementsfor R3-425.4 V.28 e diffarent rrom EI‘ES B IR equ 5 ey o
lor X.26 V.1 .

Connections Lo external 2quipmant une mude via 2510 *mt g i-.brn didrore D h:-e SOrAIOrs, 3
specitied Fer E[A-212-D. or d-pin MM connectors fer I'.'J'Ef-l"l .

NOTE

The H3IIT3A disiribudon panel does. not snppurt
Feparae trnsmit and recebve grogmis,

Table -1 shuws how the signala in. EI-"L-‘L . ‘-.-’?-4 and RE-449 .re "I:Iattli. anmgd hsis the pin
sanosctions. [or n:ul»: submumiaraes Derype U To, ) .

* Table L-|  EIAFCCTIT Stapal llﬂnl:lnmllm

Signal Name " Dugpe  EIAZ3ED Ciremit Circult
. : o . P . CCITT  RS=#9
V.
Signal Ground : - (516G 1 AB w2 s5G
: GNDI

R$-423-A Receive Common . e _RC 10lB

Tradstaicted Dara. (TXD) e _BaA 103 L&D

Received Data : CIRXDY 3 BB .03 R’
" Request To Sead - (RTS) o cA s RS

"t Claae To Send o iCTS) 5 B LO& R .

* Har Cosnecred



Table -1 E1A/CCITT Eiﬂlll.Rllil‘inmhipa (Cont.)

Sigual Name ' D-type ElA-332-D  Circuit Clrcuir
Pia. - CCITT RE=4d9
Y. .14 -
Ring indicator {RI} mCE I
Datz Set Ready - IDSR) - . CC a7 oM
Cara Teerunal Ready - ' - IDTR In L (L i‘[-;f.

Fata Carrier Detest IDCD:. ] ICE, 4 AR

143 Llme Receivers’
Taz DHOQI as4 oot setal-line ceceivers which capvest e saput :.ugn.Ll: fx TTE levels far che

OCTART. Signals are inverted by the r-..“n-:"s

4.3 Liow Tramimirters ’
The DHGIT uses ELA transmtters w h.lch coovert TTL lzvet .ug;nals from the EI'ITFART to line levals aa

the data Lines.

ldd Speed And Dimance Cul:nl:rll:mu T

A3 of Decemper (983, che Electronics Induscries ﬂssmatmu {ETA: have re-pmc-ed the “RE" identifler
for BS-112-0 with "EL&™, Therafore RS5-211-0 has been ceplaced oy ELa-132-0 T[‘h‘.!l: two szandacds
are compatible with 2ach other This manuel nses EJA-232-0.

The RS-212-C:/CCITT V.28 standard was ongnally designed to specify the connection betwesn a (oéal
mecrtace and 4 moderm. [t was not iotended to be used Tor connecting Lo teeminals aver long distances,
The milmmum specified cable [=ngth is 50 fesr (L5 merres). Shitlded cable must be used in order to meet
the requirements of FOC and "l"DE ERadio Fr-:qu:n:"h Interferencs. (RF1) cegulations. -

Althongh cable lengths ar:am' than 33 Eﬂrcﬂnbe wied with redsonable succmss. cable capacitancse, noise .

and ground pocental diferencs cestrict the line speed as the distances increase. Caongequently, the
performanca aof long-distance communications to a terminal using ELA-232-D often loes Aot meet
. woday’y mqmnmm for rermindl wiring.

D}EC421 is & data-leads-only implementation of the RE=423-A4;CCTTT ¥ 10 srandard: RS=623-4 hus 3
differmmt grounding and signal retues path arrdagement from ELA-232-00.

DHEC423 usea line driver and receiver chips which have becter filiering and tgheer lsvel toleranges than

those specified by RE3-413.A. In addition. DEC41} devices mnclude transient suppressors tar ziectrical
nverstress (EOS) and =léctrostatic u:llschurgr. [ESDY prut:cl_l-:m DEC423 -ie-'.u,-::es may alio be co nna-:led
with unshielded cabla. o

The fearured provided by DEC423 u:'.-1.-|r:|_-5 are reliable data communication ever snsressed distagess,
rypecilly 1000 feer (300 merees) ar 9500 bayd See Tahig |2 for masimum-distance giidelines.

=11l

N



L b

o

Table 1-3 Maxtmum D'I.'.r.an:t Coidelines foe DHQ'[I

L’p o - .
4.8 Kb 0.0 Kb 15.2 Kb SH.4 Kb _
DEC425 o DEC42 _ LOON £t . -, 1000 ft LO0G [t #0001
- ' W m - - I m 00 = L8
DEC42) ta Eia-232.D 250 ft C a0 fr
' . Tim &) m

The DECJ-I‘,,, sraadard s n il eadsan iy QOANeSCons T WImIna: aoupTent. and 13 ol :»I.. tabie o

connestan e maoderns or Other Wde Area Netwark aguipmians. The smadard aiso speciies B aae ofa

. G-ain Modifed Soduar fack N connecton wistead el (e much larger 3T-pin Dhovpe conpe. or

used -.'-_I[h Ra=lIi-A.

L E

TEC423 ~_=1gnu]-:!.:'-m1:|stih:r' with the E1A-Z32-0F standiord when wsed foe daipezalseonly
lgrefconnection. in that -nfecsonnection hecwzen Jdevices asing the diferenl standards 5 possible

T

However, the rés.u‘in:'t'nns on the speed and distance of ETA-232-03 will s5till apply. .

DECH23 should .-_1_|1.'..j.'-.'5 I:u: it s pratarance o E[A- "3" D For dicect tecminal vomasetion -J 1
axiended distanges.

-".‘-?DTE

An H3104 active terminai adapter is oecessary whim
uig at ELA-231-0 termipal witk a DEC 423
imterfac if the boeger cable lemgths obtainable with
DECHI) are raquined _ L
T_Iul recammended cabie for DEC423 it BCLAE-X0Y, whish is avadiable witk f-pin MMJ plugs 2z sach

end. in lengehs wp to i00 Feee This cabbe is also available withour MM cronectos i 1000-Toor cesls.
CHGITAL part awrnber H3220, Unshielded four-twisted-pair cable can alsc be used. This 15 avallable:n

1000-foat reels, DIGITAL part number HE243-4,

NOTE

DEC4ES r EFla-230-00 ix intended loc local
commundcation, In geperal, communicatioe derices
<an hecome mon=operational of be dameged I the
trfal twhle bength exceeds 300 metres (100 feen) for

~ DEC413 deviees. The cable should not be run ootside

* che huildimg. and the low-vottage data wiring must be
separaled from ¢ power wiring. The installarion or
sites may require addidonal devices- to " correct
profems in communicacion.



NOTE

Upder idenl conditions, DECA2Y deviees caa drive
cahles comsidérabiy longdr then the  1MH-foot
maximum stated above.  However, differences in
pround porendal. pick-op from maiss ac power
cabling, and risk of Induced interference Umit e
maximam distance for rebiable commuricanons ia
miost practical situabons,

L5 FUNCTIONAL DESCRIPTION

I.5.1 General
The DHQLL furcticnal Blocks ace shaw in Figure 1-3. Mlast ot the I'mv:rlu sarﬂpru'-lc.-.‘d by bww s

the contrel chip and hE QCTART chup.

()-bus buffering uses sox DO bidicsctione, bufers. Seral-line wtertace bufTering wies fis2 ool line
receivers (51800 and three ol line rranamitt-::rs 3070, usl:li for Jata and medem signals.

A 5-. « §arabe RAM chip 2014045 :|r|_;--.|_|:l-=s the memory requirements. S-.utn:hpm:ks pr:u'-lde vaCtor
address and mu-du]e address. -

1.5.1 Maig Functions
The mam funciieas af the DHO | are:

Transmission — Singse characters can ke crapimicted using programmed transfers,
Characiers van als) e cransferred I::]r-Dbr'Eﬁ .

RE‘CEptI.iII:I — Regaived charactens are- d-:s:nahz:d by the QCTART aod transferred to 4
four-characier area i the RAM (one such area per iiner by the contrel chip's GCTART
sequEnCET, foitowing an intérrpt From the OCTART, The contral chip's CTART Mquencer
larer removes characoery from the bottom of the 4<haracter FIFO. and plﬂ.ﬂ! ﬂ-uum in the 256
% 16 recmjve F[FD which can be read by the hmt

Modém Controf — The mnd:m control latches are external 1o the cun:ru] chip. Data is

wriflen o the latches from RAM by the UART interface sequencer, The saquencer 2i9o0
mnplﬂ. modem status lines dvery [0 milliseconds and reports on changes via th: STAT
regizeer (and alap via the receive FIFO, if programmed (3 do §ah .

1. 5.3 Conirel Chip
Tha coneroi <hip contains the following functigoal blocks,

-bus imterfece — BMaiches addresses, _g-.-nn:ra.:es vector addresses, and handles interrupts. It
alsa interfaces the Q-huos signals to ather functional slocks

Data 10 Ecqutncrr — Controls husl. aceass 19 device regi.s:ers

CCTART Sequencers — Tmns;-:fs dutu Barnesn the QCTART and F'.-"t"-i and handles fow
AT 0 T . .

&eliTest: Power-Lp Secuencer — Th'u. =etian powers-op the module o a ted sec ol tnilial

canditipns, soch os 9&H] band rute on all lines 11 also rendles selfrest



& DbA Sequancer — [nitiated and manages 2l DA daw ransfers o the module

&  RAM Aroirator — Provides RAM sod OCTART bus aceess 1o 1he various sequenecers. -

1.5.4 OCTART Chip ' R
This ¢kip contains sight UARTs. which perform parallel-to-senal and serial-te-parzel dats
comversions. Ft interfaces with the control caip ihrowgh esghe registers. Four ars tead-only and tace are
T-'r'l'it{"-l:l'l'.li_':«'. Anincex regLsres i5 13 [0 ACcERs ]nd_i_\-id-iji_;,] lities. The QCTART E|.'LI|:I siiites Lhe RAN 2
with the cuntrol chio. und the BAN igelf. The DCTART <iip also ingludes:

# FRecees wnd mansomee control blocks

#  Irperrupe loge for nlechacing witn taz cantrol chop

% A légylput peud-rer genessor

‘@ All necassary line-parameter regisi
™ ﬂlagﬁest:c icupback Legic

&  MModem siates multiplexers.

L9 )
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{CHAPTER 2
- INSTALLATION

L1 SCOPE )
This chapuer descrines the preparazion and -nstdllanion at tJ'l: DHGH L aprian. [Ezonaing the i
e,

& Lrouckong
®*  Prepu .rdli.LII'.I
& Instailacon
.I- Testine

12 UNPACKING AND [NSPECTTON . .
[I ordered as parct ol 4 svstem. the DHQH will :I.lr'E'El.d".l' e Ln:.ta ....i- and vou should eefes o the
nstractions tor unpacking the sysuem. :

[f -.Jrllemi'ﬁ an add-on -.:-pl:iu:u to dm existing systen, 8 DHQ1-M 1Q-bus mioduie) will b suppuied
igether with a cabanet kit, dismibution panels, and intersonoectng cibiles, The cheice of cabinae kit
depends on e type of svstem and of whether EIA-232-D or DEC423 connection standards apply
TTable 1] gives details of chese sptions).

NOTE

DECA2} In a term uwed n this maswil to ndlcare 1
data-eadsonly mplemeatatian of the- RS2

[F !EE efjuiptnent i lﬂ |:hﬂ mst.al]:d by D[G]TEL Flr:bl.‘l. Scr'rr-:: TJ:I.'.'.. cusr.umtr siipuld not open the
packages.

T twe DHOLL was ordered a5 an add-on cptmn fird II:u: cdron murku:l OFEN FIRST and caretully
aopack . Therz i3 2 shlppmg list inside ehe carton

L' nde each package amd examine the contents for phwsical damige. Check that :h: contenes o cach
packige srecomplote. Report any :tamaged D tissing itzms to the shipping agen: aad o zhe DIGITAL
rEpresentative. Ba net litsp-:nse of Lhe packing material until the und Mas been cnsailed and i3
aperati n:-nal '

12
.



Table 21 DHQI Cotions

DEHELL-M M3167 miodule = DHQLL User Guide (EK-DHQ11-U'G)
: : (Bazs Oprion) ) .
' EL4-212-D Cabinet Kits

CR-DHG -4 . BALlZS boxes : - |
CR-DHOLI-AB B2l houes |

CK-DHQI I-AF HY§24 cebhines | |
Contents J, l

HilTaa 4 lne :5--1.4? diEtnhurion narel ! 1 I
BCISL-IK ' dilway nbbon cabiz, 2 e 2
BTS00 - 0w ay ribhot ciole. D3 nen =

BOOZL.0 Sleww obbon cuole. 14 inch

DEC23 Cabiner Kirs

CE-DHO [ -A BALZ3 boses |
CE-DHGQILL-WB °  HAZ3 boxes i
CCE-DHGLL-WEF H9524 cabmnets , :
I 1
| |
Contents _ : :i
- . . r T
Hloo ' Active bolkhead pacel I 1
BCOSL-1K Ribbon cable — 27 : 3
BCOILA0] Ribvbon cable — 127 - _ 2
BCUSL-03 Ribbon. cables — 367 . 2
CTRREETMEIK Bulkhead power cable _ .
T0- 2277501 © Bulkhead power cabie o]
2277 513 Bulkhesd power cable i
Hitn4 : © Cabie concentrator L ] |
BC1&C-25 - Multiway cabie [ L 1
HatoE Multiway cable loopback l l I

L3} PREPARING THE DHQIL MODULE _ . ;

Plrase check that your system has sufficient power und bus Jpad citpiity Beyore installing addrional
modules: s your system manuei. Bafore installing the DHOHLE vou must Jefine two puramasaes b
selecting them an the DHQ I on-board switchpacks, The parzmaters ans

L] Module =ddress

1
L=



#  Interrupt veelor
NOTE

Emxsure that yom are weariag-an angstare »Hstsmrap,
part mumber 2% | L7620,

. L3]1 Address And Vector Aa-algnment )

_Tas DHQL[ nasa Howtdng cevese nidemss and vecoar [0 s.hJ-Jp-e:l.. from ihe fwroey with o device address
of L7760, and & veorar of 200, These assignmants & e determinsd by taz Hoating addimss anc vacmos
Euln:s The Fan:[.:-r} #RI00Es Ars only cormect il no otoer daabng uddress cptian is installed in ke svarem.
Drerwiza, the oroper rules for odcress 2:ignment musn Be appied; these s givan i Appenc:y O,

132 Sering The Address Switches . :
The cevier adczess war the DHQT 5050t o e 'I]vp-:'-qi:i-:nr'. sartgapack EL9ohe awiunoa of s
switchpack i shownn Figuee 3-1 W] <5 no7 ased and sust be set OFF (open).



— —
|1 I
™ (.
1 |
|
_.'
E] J | E41 |
10 POSIFION & #OSITION ' |
LHTICH PACK SWITCH PACK,
;ADORAESS) WECTOR| : -
-

Figuce 2.1. Location of Swilchpacks

. Figuez 2.1 shows how to ser the device address on che switchpack. The example shown s For zha
factory-set address af | 776040,



DRYIHL MODE SELECTICN,

LEGEMNE
: |2HL. METS SELECTED

FaaT JF 2TCHALDK EZB,T 1)

CEWISE .ﬁ.I:l_'lF:ES'E ZELECTON

PAFT GF SWUITCHBACY 535 EY.

|:| = S TCH OFF IBINARY D|

I i

¥

. . ENAMPLE
I = S TS OM 3 HAAY 1) OSETTING
" 77E043D
— . INTEAPRETED — ~ T ; i T —
a3 alL JMES b ' 1+ || CECQOED
1 1 1 1 | 1 | | By SEWICE
1 1 1 1 | | | I
.I
SEE WOTE H .
5T HO R IRLERLE EEARER R EEAREA R E A R R R R = us]-:r.r o6 | &% | da| %3] a2 | 01| a0
LS - ! L e e 4" ! .
CDEWIGE . 1 T T - ! *a | e a
aDOmEsE - 4 n. i .
. | ALH GROUP IDENTICAL
I e L
| N i
I'-_H_i I-'!"-_'"'I——LI
NOTE: ' . q =8 Al gpof=8
) 1 |=7 atrana Y=
UBE THE BLANK BT 10 la|l1lo[=2
PENCIL-iN THE ADJRESS | a 1k 1lasg
PATTEANM YOL- KEED i 1| 2lot=s
: i1l a]l1]as
P11l al=a.
i 1 11=7
1

© Figure 2-3

233 Setting The Vector Switches

- Betting the Devies Addmess

The six high-order hits of the interupt are set on the sght-position switchpdck E11, Frgures 2.1 siows
the lncaton of this switchpack, Figure 2-3 showy an example of these switches set to the fectory sethae
of 30, Qwitches 1 und 2 are used during manyfacturs, 5W-| MusT be et C!‘-I{clased} andSW-T must be

set OHFF (open) h:l:r pormect ﬂlpmtmn of the DHQ11.

CHAT, EYE

-




MAMLEAE™L NG TEST SAuITEH B8 ~

ST ST 38 ON - SLASED .

Ty ST 32 C=F - OFEY NEAROR ALCHERS de-

FAA™ 7 BMI=SAPATK 2 1 : By &;EE -;ﬁ;EEE;T:m

. ;. _ Yz P45 G073
! e
[S==" L —_ —-| m

-
3

. R I
LEGEND
E FWITCH QFF :
L

CEIMAFY 1 RS S 4
. SeTTSAON : - r ) )
14y AT 1 JILASEE i | | 1 SEran s
YTEAPEETZ . I I v =F g
T ASALLITROER T o ! R ——
f - -
$£2Z 30T 4 | ! i
1 - 1
T L. 'rlfl EN3-ra I e (cafoe o ar gsfad oa|o3lar o |an
Ty by " . A .
YECTOR D .o a .'h. . I:I
AQDEERE, ) :
CLFESE. ICTH SPOLSE IDEHTICAL -
. : B '-. F
© NOTE: . Cw
: R N
- LSE T=E Bual g R TG .
PENCILAN ~HE ACORESS . o =0
RATTERM =PIl NEELY Y
2 | =3
. 1 =3
| I
T 1 -5
IR EETY
A | | |. " -7

Figure 2-1  Setting the Vector Address

1.4 BUS CONTINUITY
Bus grane contimuity jumper cards | MS09T) are vsed in vacant backplan: si005 1 provide aus conbnuity
[58e Flgurl.- 2-4).

NOTE

To fiod put rhe type of backplane on vour system.
consylt ¥our svsterm mandal,



00 BACKPLANE QA EH BALKPLANE .

A B C ] :
1 i PRC-ESSOR . 1 1 PRICESE0A '
r
2 2 I
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-1 ql |
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A 2 : -
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. T *
E B I
) I
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12|
1
12
13

. Ll b

Figure 24 Bus Grant Continuity
14l Bos Grant Contionity fampers
Eackplam:s suitable Far [IHQ[[ fall iato two gn:upa

Qo - -bus oo A and B connectors, user-defined signzis on
. C and D . _
g = (J-bus ot A and B, and C and D <onnectors.

In QT I:ra::ip}ﬂncs bus gramt %ignals pass through each |n5m]_]ed ntodule vis th: A and C comnectis
of gach bus sloc. . .

(2:0) backplanes ars d:segmd &0 thar twi dual-hmﬂu options can be installed o e -i:juud-h:ight haus slat, .
The Qubys Lines are routed ag ﬁ::ul_]-::nu.-:-:-. ) o : L

1._ AR, fiesc sfot
2 D, frst slot
CD, second slot

4. AB, iecond slot



agd 54 om.

Eack dual-height madulé extends che continuity of the bus grant signals BEAK and BDM 1o the next
. moduie, Therefore. with 8 QiQ backplane, if 3 quad module {DHV1L) ig replaced with 2 dua] module
(DHQI), a Q-buy graat conbnuty capd MOMT 8 needed for the vaciat slot.

3.5 PRIORITY SELECTION L : :
The bus-(backplana) position may be 2 compromise between DM A and interrupe prionity requicemnents.
As a general rule, consider DMA request priorities first, and then consider interrupe {bus) requescs.

.51 DMA Bequest Priority - _ -

DMLA r=quest priceicy i9 uswably assigned accarding ta throughput. Faster devices (higher throughput)
usually bave pricrity over slower DMA devicss; for exampie, disk has priocity over tape, which itselt nas
priarily ower commuenications devices, This is becansa faar devices usually reach overrun or anderrun .
soaditivns sooner than siower Ones. | ’ : : : )

Z52 Imterropn Beqeest Prioricy . L e

The DHOQLE has a fixed intarrupt prority lavel of 4, and canpot e changad 1o ather priority jevels, [t
does ‘not monizor any of the higher-level igterrupt requess lines. Becaose of this, both the
imterTupt-request ahd DA {non-processor request) priocities - of the DHQI| are selected by the
posicon of the DMHQH L oo the bug; it must therafors be positioned after auy device that doss manitor .
any of the request lines. Dvices closest wo the peocessor medula have the highest prioeity.

233 Recommendation .

[n general the DHQUI bus position is not critical, However, it i3 recommended that wou place the
module after any mass-storage interfaces and high-speed synchronouws communica ions oplions; chess
dre moTs SETgirve o bus position. .

1.6 INSTALLING THE DHQ11 A S : S
Omijjm“ have defined the backplane pesidon for the DHQLL, you can begin to nstalf the DHQI
module. - : .
261 Lyviniling The MI10T Modoie |
WARNING _
system pover conl befare perforiming any procedors

In thix chapter.
ATTENTION
Avamt defectuer 'oon dem procizdores de ce chapitre,

meitey e systime bors emalon ot dé k
cordod d'abimentniion, . )

YORSICHT!
Schalten Sie das System ab, vnd zeben Sie das

Metzkabel. bevor Sie die n diesem  Kapitel
beschriebenen Anwelsungen susfiifiren..
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ATENCION

Apagee el sisteng ¥ desconects el Caide principal de
alimeatackin ames de realizar nicgis pocedimiento
" de este capitale. :
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Connect the BCOSE cables to H and J2, Figure 2-3 for EIA-232-D installations and Figure -
2&-Tar DECY S i_1.:|_3'|;-a|:|_,nr_'i|;:u|:'|:. show how the pars of the optiod connect together.

Install the moduls in its correet backplane position a3 previously defined.
NOTE '

‘Be carefin not fr siag module compooests oo the card
guides or ad]acent modules. . o

Check that bud concnuity sxists, [T necessary, install Bus ya_m_:an’:muiu- cards.

. , _ )
Dvo not conmect the cubles 1o the bulkhead panels,
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43102
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HI75T

HI134
ZABLE
IORCE .

T_Hl.'l Ha_

[nstalbng the DHOQLUL |E[A-332-IN

45 ECTIVE
3. _EHEALD *&MEI

H ~2-PIM BERGS
. /'i/j STMMECTGAY
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e 2A3LE
FariTE A

[~ I R " R - Lol 2 1
aeiigl 1K )0 L MEHET
1226L 0% 92:m 18 IRCKHES,

[nstalling the DEQII DECIZN
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4.2 Dimibution Paoels

The rear 10 éistrbulion panel has six culouts: two oype-A cutowts and Tour rvpe-B cutoots. fn additico,
1.removahle brecket setween (he third and fourth cuteut allows $ou 1o insiall three more trpe-A insert
panel: by mounting afl adapr.:r Plate. Flg;u.re T shows typical tvpe-A and cype-B inz2yT dine:s. and the
adapizs plate . . . S . '

103 Iostalling The E1A-I132- [!I Dristribution Pansks
The DAGIL nas owovpe-B distAbuticn paneis. Figwre 2-7 shows how tiage are. t|:|,1.[:1]||3»-::I e BAa2s t:r_n;
' znsdu.a[mr in BAallld and H?ﬁﬂ-’ n:mlne_ﬁ -5 sirsLlac
T Er '.hl.‘ CLSiMbubicn paneis:
Bemae the twa tvpe-B blanking pane.s

Rolt the rwo H3i73-A4 tstributian pan=is in Lhe CLULDLLS

i

k) ':_-\.J'll'l.dn.[ rh f"Ee aril of the QCDSL- "'i"{ cuale t:n:-m cannecear Pl of.che modue 5 the Gpes:
dlstnhuunn punel. .

4, Conpestche free end of thie ELEISL XX r.:..l:ll.r Trom con m:"tnr I2 of che module ot second
distrbutjon fanel. : :

TVPE B .
PANELT RIWMTVARLE INSERT
" 2

2ol

vl

SR-MN COMMECTOR
SXAANSION SLOTE-TYPE A

Figare 2-7 [0 [nsert Pamcls and Adapter Plate (E1A-232-D) -
6.4 Installlng The DEC423 Distribution Panels : :
The DHQ 1] has voe type-B distribucon punci. Figurz -4 ihows how 'I:I'I:IE is insTalled in 4 BA2Y hox.
Instailation 15 BAI123 apd HO64? cabinets is 5|r|:1|lar
© To fir the distibulion pasels:

I. Rzmove 3 [yp: B t:lankmg panel,



2. Bolt che HILOF accive diszribudon pansl e the cuu::ut

(NP 3

Connect the free end of the BCOSL-XX zabie from conanecror J1 of the ml::-dulE o lI:u: upper
(J27 ceanestor oa the digtriburion pauel. .

4. Connect the free 2nd of the BCOSL-XX cublz From zonnector 32 of the modie o the lower
{11} ceameczor on the distribution panel. .

L

Coanact the Pres =nd or the opwere cable § 70-327 73X} 20 the lest-hand L Br CaTO2ckor 3
on the Giscnoucon perel. : . .

AEN EWAELE INJFEST

50-FIN CONNECTIR
EXPANSION LTS .

_ Figure 2-3 10 Insert Panel {DEC.-'-‘L'J.:',‘-'I
L7 IIHZSTALIATIHH-TEHI‘JG :
This section darails tha diagnostics wsed to oesc the apuion during and acter inscallation. The dizgnostics

are ala used to rest other (-bus modules in che same famiiy. for example. DHY 1L The dagaostics will
aummunuih- ‘size’ the ﬂphnn tt determine which one 15 b:tug tested.

Both MicroPDP-11 and MicroVAX 1l d:aa:msu:s are described, After sucoessiul umpletion of 3 :he
appropriate system test, the DHQI[ may be connected to external equipment. Further 1‘1t.:-"'n1t:|n:-n on.
the diagnosccs |5. given in Chapoer 4

P | [usl‘ﬂhnun Tests On MicroPDP-11 Systema g :
To venty that the MiccoPDP-11 sysiém 10d the DHOQLE moduls are ﬁ.lnmcumnt x.n.:-rrecth

L. Switch on the svsiam.

2. Abver aeconds, check that the green swil- st LED oo I:E'..!.‘ CHO |l modue is od. 101 duss not
zome on. call CHGITAL Field Service. .

- =l



1. Boot the Micra-11- 'I:'ustnmv:r Diagmestic media. Refer o vour MicroPOP-1{ Spstem Manual
far unJ:u:r information. :

" 4. Type T atthe mein meny 1o allow the diagnostcs ta Wentily the new meduie, and add u 0
the confguration file. :

MNOTE

Look at the Hst of devices dispiayved, and make sure
that the new modube is incduded. TF it is not included,
repeat the inatallation sequemce, aid nlkie sore that
the modole switches have besn l-ltcmu':r]r

5. Tyge 'T"at the main mény o run the system tests, Thesé should complete without errer; if an
error oicurs, call DEGITAL Field Service.

A MicroPDF.1] Muatenance Kit is available, end may be orgered from your local DIGTTAL office:
This kit allows trained personoe] w0 run individusd diagnoste programs under the XXDP + diagnostic
monitor. and to conflgure and run DECXKL sysiem tesr programs. The XADE + functional dizgnostic
is VHQA** BIN, aad the DECX| | module 15 XDHV**.0BJ.

172 Testing In MicraVAX 11 Systema
Tor verify that the ‘ui::-m"-’.-’s.}[ 11 3ystem aod U:u= DHQll mu-dul: arc fu.n:unnm; cartectly:

[. ©Cherk th.a: the green self-teat LED on the DHG ] module is on.

Z.  Boot the MicroVaX Maintenance E:.rst:m medm Refar to your MicraWAX [T Systent Hmmm'
~ Tor further informetion, ,

LR .T].'pi: “2* ar the main menu to show the system mnﬁzﬁaﬂm and devices.
NOTE
Look at the Ust of devices displayed, apd make sure
that. the new module iy mcloded. If it is sot incloded.
* repeat the mvitallation sequence, and. make sare that
the micdnle switches hare hﬂlm:mﬂh '

-4, Type'l” at the main mend 10 o the aystem tests. Tlese sl:muld complate m[hr:-ut arror; it an
error oveurs, call DIGITAL Field Service. - :

13 DIAGNOSTIC TEST Eﬂh‘h‘iﬂﬂﬂ;
3.8 Siaggered Loophack Tes Connector HI2TT - ' '
The H3277 test conmecior (e Figure 2-9) is used- during service-mode diagnostic tests on either

E14-23%D gr DEC42Y instailetions, It allows all channels 1o hetaseed. Using this connector, you can
teace a channel fauly to one of two channels.- )

- 215



a0 i
) .
Tiw ™o .
— e . sDs
T
TiBl ps -
pag3 " " Auna. _
LS
- TTRA
bl : 2 a
[T
i = 03
0aR2 - L1 I
o3z oTFE -
el i " qu .
3fe | acpa
~2E T
craz, 1 —. -
ey (el .
Tz ATSE g
—=0_ | IT54 .
-1 L

Figure 1.9

L] .
[ B FEF -
Tag xag "
ok ! | z.:=
ATH aTHY o
Ml [ mz -
U, - N LE'_?._._._ HY
i .I._Er'“_ =5
r
1 AN s
QeRr | Pl -
ﬁl QR - -
- [ . > S
—ema e
Tar AT3T -
— T LT5E r
ach” H EE ¥

s
k

q
)

RO Polid HI JKG 1 ClbbaEC T LH

AP o kg 1 Ll-h:l'\lnl.l.ll.ul

[
L

11

PHYAICRL AAMEMTEMENT



282 Line Loophark Test Cosnector H3197 _ _
Thes comnector 3 shown in Figuze 2-i0. 1€ can be naed during service-mode diagnostec tests 50 tmes 3
tault ro'a smele changel [or EIA«212-D installadons. The oldessivbe H323 rear connector prowides the
same signai loopbacks as the H3179 and may he used in place of it. '

CCITF No.  NAME  PIN

4. -
NOT USED 2
' 15
. NOT USED-
- .I.? -
NOT USED — . PN
. 11 . : - FIM 15 J
NOT USED: = — \ 4
- 12 ) )
. NOT USED : &?
103 T>O — = 2 a
. a9
104 AXD a9
L o g -
168 ATS 5 2
. 9 3
108 oTs 2 5
. -
]
108 BED
E. P14 - PN
107 CEA -
. 2 : 25-WAY C-TYPE
1082 CTR - . CONMECTOR {MALE)
! al 22
CONNECTIONS

Figure 2:10 H3197 Line Laopback Test Connector

2.3.3 HM0! Loopback Compacior . . _ _

the HI loopback coomezeor {see Figure 111} is used during diagneostic tests Tor DEC423
installataons, 1t is two loophack conneetors in cne package, and consists of & emale 36-way loophack
svnneéctor and a make J6-way Joopback connector. [t can be inserisd into the cabling at the distribugion
pancl, or at the cable concentrator. To st the cahles, type characters at the keyboard and make zune
that they are echoed to the screen (eefer 10 Chaprer 4). '

b;.i
o



MALE CUMMEEILE

-INE 2

LiME
LNE 2
L=E 3
L ®E &
L%E 3

L4ES

LME?

LIk §
LIP;IE I
" LIME 2
LIME 3
"LiME =

L.ME 3

¥ Ta = —— —m3 Ta= 1 _
[ [ R S —— : -*=3
' Tg = !!—-:i'-:-' : -
[ e SR PR
1 T = :—.I H Tee
! . : RTE
i Fr & Sr—— E::H-L- i e
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1
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A = 1 —— v |
wtmm'_r-l—ﬂ-ﬂ"ﬂruﬂin "
MO™ <5Ed 18— waT S0 . I
B d
j Ta— 10— To- | - .
i 1 LIME 2 -
I Ru- 10— - |
{ Ti- D] m—r Tz 1 |. k| .
1 - bz — - 4 MR -
| Te= F] e Te.= |
7 - D iLhEZ
. - Hn - e —a M- | .
- 2:' 5 = Trm )
[ 16— - 4 ED
i T iT G Tae
Do o] PoLees
1 - 18— Ma—
{ Tas B —cTis
= . LME3
LI M s Ay— !
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1 [T R ) J— - T 1 Bl
1 | LY S—— |, — R 1
N 1 LW“= 7
bRy s bt T = Tre |
SR = — 35— '-:l:T LISED i
MDT U822 i —— T L3EQ !

Figure 2-11  'H3I0| Looplack Connector
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244 H3103 Loaphack Cunmﬂnr

The H1i03 loopback cooneetar |ses F;gu.n: 1-12) ig wsed during service-mode Jiagnostic- r22ling with
[EC4?3 imstallarcas to test zach line From the CDHQIL at ihe surput Gom ay B304 cah'e
ConéenTERLAE . B . .

————O 1 NET USER

! b | 2 Tx =
—_— 31.'::—
— L Ay -

L oA

2 5 NOT JSRES

Figure 2-12 H3L103 LJ.'I:II: Loopback Tesc E‘unnec:nr
1 ¢ CABLES AND CﬂhNEﬂDEﬁ - ElA-132-IF

1501 CHsiribution. Pael :
Ezch H3173.A distribution. panel :u.ialpts one nf the DMLl Berg connectars Lo [our submahiature
Diype ETA-232.D connectors. Maise filteding is provided on each pin of the E1A-232-0 connectors.

Tiia peduces electromagnenic radiacion fram the vables and alse pmwdﬂ the loyis 'M[h SOMme proesion

uEainst st dlscha-ge

Figure 113 shows the cirevit of the H3173.4 There is qo CCITT 4nuivalens of ETA ol A
[Frozecthive Greund). Yoo can remoyve the 0-chm lnk W1 o disconnsct this anouilal eecessary

LT
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T J5 .3
p SI5MAL GROLND ¥ [ 1
> & e
3 | "PeNsMIT CATA 0/2 2 1 | DATA CaRRIER geETSCT 20 3
c ; 3
C | RECENE QATA Qd d 4| DaTa SET REAQY 28 3
o 20 e
g DaTa TERMINAL 2850 04 2 o
2| omiNG NmICATE 9 132 BA TP AEMD 25 ;
_ ING Il-'.?A A : v — AECLESET T SEMI 2.3 i i
R GLESRTO SEND 04 4 | SLEARTO SEND 2.6 .
4 | REQUSST o sENO G < i B0 | RING INDICATOR 34 Lz
" . 4
- f - ; . n n
a - S | DATA TERMINAL SEALY 3-8 . y :
K_| DATA ZET Azaov 5oa 3 o | TECIVE Za™A 248 : ;!
L | DATS CARRIZA DETECT G4 k4 AH | rAansmiT caTs z-d I
1 L
- & | SIGNAL GRCL N . !
' | -
Ja d4 .
M| SIGNAL GROUND T 1 ;]
L) _ S - - & i
N TRAMSMAT DATA - 2 KK . ;
H RAMEMIT DATA 1.5 i i | OATA CARRIEA DETECT 3.7 i
E | SECEIVE DATA 15 3 LL | DATA SET READY 3.7 g
B I0aTa TERNINAL READY 1 20 MM | '
»*- AL RERY S » »
i -2 | FING INDICATON 18 a3z MM | REQUEST 70 58D 3+7 4
- » _ -]
T | CLEAR TO SEND 1.5 B PR B :
a—| CkE H | CLEAR TO SEND 3.7 Z
9| REQUEST T} SMD 18 A RE- | RING INDICATIR 3.7 a2
¥ ' 55 | aTe TERMINAL JEADY 37 2
Wl maTA HET READY 1.7 q T SvE o ' o
P . oY 1.8 ! - | PECENE 3aT4 547 i
;‘ | OATA CARRIER DETECT 1.3, E | TRANSMIT 24Ta 3.7 Z
' 1 AL ]
- o | SiGNaL u.FIEL. N ;
"l-.._..—h‘ \-_J‘J .

i ot
[

= PROTECT E SROUSD

Figurs 2-13  HILT3-A Ciccyir Diagram

N



-

—

. Tahie 2-2 is for two distribution pagels. The oumbers within Jarenthesss it';.p.@ -a fhﬂl".ﬂ':i.E_-l .

Tahle 2-3 HILT3-A Commections

Signal Name ' © . Circuit No.© M5 Pin Na.

S10G GINE 0d) . : _ ' o2 LA PTG
TXDIK4) O Transmittad Data Ln3 1-8 /-8
BEDIK4} Rzczived Dura . _ Lnd [ 10
DTED 4| Darz Termine. Ready ) Ins 2 < -0 eZ-En
BI04 Binging Tngdicaor : [2% 1-E 1BV
CTSi4 Chzar o Send R L [-F12-F1
TS0 Foaouest to 3eml S : N3 [.H.2H:
DER0 Dara Set Rzady T n? - -Z-K3
DD Dl Cazsier Dhecied . T g [-L13-Li
MG GXD 13 : ) a2 [«%[ 125
TRDL % ' ) : : 03 [-8 425

R EARINEY L I-Pi2-M
DTRLS : : . _ 08 2 [-R11.R:
LI5S _ Li5 - , -3 12-5)
CTSLES . . 10k I-T 3T -
RT3 : ' 137 [0V g2
B3Rl - - 107 [-W (27
DED ) 104 . 1% 12.X)
B - L T 1-% {3-¥1
DSR2 - ' 107 |-Z i 220
RTS8 _ 0% , - 1-BB (2-HB)

- LTRE) : _ : e 1-CC (24000
RI2(4) : R : ' 123 ' 1-DD §2-DD)
DTRIG _ g2 1-EE iZ-EE)
RXD2rs), - - . . ; . Hi - S - 1-FF i2-FF)
THD2E) - . A . LX) =HH {2-HH)
SICr GNDY 20 - ' - : alkd. : TR g 2:00)
DDA e ' B t-KK {2-EK)
DSRIT) : . . i T ; * 1L ifLL)
RTSHT) ELLS o LISN 2NN
CT33MN : ] & - . [-FP | 2-PE] -
RINT) : o 123 ©L-RR(Z-RAD
DTRAT : : 0§22 L-55 |2-5%)
RXDHT _ .l LTTi2.TTs
TXDNT) “ond LT L)

SIG GXD W™ _ ) w2 . - L-%% 11-%W)

. Tae following exar:.ples show now to uze Takle 1.2

Signal TADG is the wramsrmiied duta line tor channel 0; she CCITT fimtuit aumoer is 103 and it is
zannscied 1o I3 |:!1‘|. ‘B on the Arst HI173.4 foe chasaeis 0 to 2.



Signal TXDM i3 the ransmitted data une for channgd 4; the CCITT circuit number is 103 and it TR
sonpected ta 15 pin B on the second H3173-A for channels & to 7.

292 Noll Modem Cables : - .
Nl modem mables aze used for local EIA-232-D coonection, when 2 modem is oot used. Beciut= of
Federal Communications Commissiod | FCC) regulations, the cabie specifications for the United Szates
snd Caneda are different [rem those for non-FOC tountres. Qther countries may also nave similae
slectromegnetic intertarence ¢ EMIY conteol regulations. EMC, RFI shieided sahidets ars now availb:e
For systemns which conform, to FOC cequirsments. ) .
Recommended aull mocem cables are 25 foillows.
I, BCE2D itor EMIC REL shiclded cobinazs
® - Rourds dconducior f.;li:-' shielded cakle e FOC specificusian
. ®  Subminiature 25-mn D-tvpe [2mais cornectar moulded on each eng”

" & [eogths avaiable:

BC22D-10 30 m (19 k)
BC22D-25 746 m 123 Tty
BC21D-15 12.7 m 134 Ity
BCIID-50 15.2 (50 7t}
BCIID-TS MRhm - TS
BC2ID-AQ A0Sm 100
RC22D-R3 T2m (250 D
1. BCOIM

L E'n_-:'nl-u:ld E-conducter (thres .r.vi-'ist::d pairs)y sach pair shielded

4 Cables over 30.5 m ([0} 1} have & 25-pin submifiature D-type femalé conosetor et one
snd. Tha other end is unterminated, for passing through the-coddun

® . Cables 30.5 m (100 [t} and less bave a similar coanestor at =ach and
% Lengths avaifable: | |
BCOIM-25  Tém {35 )

BCOINM.AD 30.5 m {10 [t

BCOIM-BS 76.2 m {256 Fty

BCOIM-ED. - 514 m {506 fty

BCO3m-L0 44 m (1340 f)
1 BCIA '

® Round f-conducter cuhie

®  Sobmindiure 25-pin D-rvpe female connector moulded at =ach end

Ir
)

i‘-d'
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s Lengths ava'.ilﬂl:rle:

CECEEAXD ilm (L0
BC22a.05 Tem . 25 t‘t]

I::,JI:. g5 of groups 1. 2, and 3 ard all connected as in FLEI.I-I."E 4. The cables are not pnlanzl:tl They an
,.-;J-meﬂt:d zether way roond.

=My . . @iy

“UMEEAS _ : : WL MBERS
- >AQTECTIVE 5 AT hl:| . ) PF!EITEETI'-.-'EJ.EI.:IDLIND -
; g TRANSMITTES fa7a : RECE.VEZ rm.**_ﬂ .
. ::'-“ECEI'-.'E_I.:I SATA . : "%.ﬁ.l"-.E.MZ_"ED gaTa
L, SIGNALGROWND SI3NAL GEOLND 4
. § o DATASET READY _ __DaT4A TERVINALREAZY 5,
2py QuDATE TERMINAL READY ’ L DATASE-3apY o

- Figures 2-14  MNull Modem Cable Cﬂnnci-:tqeqs

L33 Full Modem Cabies
Recommended full modemn cables are &3 Fallows:

L. 22F [fur EMC RFI-ahselded cabinats)
® FRounded ;Hunducr.ur fully shielded n:able

» .:.uh-numam.r: 35- pm D-rype female SONOECLOr 0N oue :nd. mile conneetor on-the othar

L:u,gﬂrs ava:la.blc

BCIEFvlﬂ 3ilm {10 i)

BC22E-1% T4 m (25 [t}

BC2AF-15 0.7 m i35 )

BCZ2IF-30 13.2 m | Si¥ 7t}
_ BRC22F-73 o m (75 i
3 BCNSD

a Bound 1iceoduster cuble

#  Subministure 23-pea D-repe. female connector on one end, male coonector oF: the siier '



# Lengohs availabie:

ACH5D-10 ilm 10 )
RN 25 T4 m L L8

- BCOID- 30 5.2 m -1 H) )
BCOSDH-A LB.6 m & fr)
BCOSD-AD - 30Fm (L0 e
OTE

In" some’ Countriey. protective hardwars may be
. needed when connecring to certain limes. Hefer o the
natlomal reguiations hefpre maklng a connection. -

210 CABLES AND CONMECTORS — DECIZ3 ; -

The HE1200 acve distribution panel aduprs me ren DHQIT Berg COMMREIGIT 0 P Mgt A% P
- connector. Moses Aleeong s provided oo 2ucl pin of the comnoscton. This reduces 2lzctram anet;
radiation rrom the cabies and aise providss the logic with some Dretecton agaims: siioe Coschoargs.

Tablz 3-3 shows connecrions o Lhe 3ﬁa|:l.i1: .'\.!'ﬁ'{P_ﬁl'.::":lj wonoeclors uxd on DHOQT1 ain DECA2:
‘nstallations. . :

Tabie 2-3  Seriai-Line Connections foi the . -Pin Coonector

L . BluWhat Ling @ Trapsmn +~ i9 Whe Eio Lin= 1} Transmut -

Crg Wht Linm 3 - Receive + 200 WhtOrg  Linenl Recaive —
3 G, Wht Line | Tdraosma + 2] Whe, Gm Line 1 -+ Transmit —
+ ° Brm/Whe Ling 1 Receive + 22 - WhiyBrao Line'] Recaive —
K St W hr Lize 2 - Transmit = 2% WheSle Lipz 2 Tranamit —
B Blu; Red Line 2 Receive + 24 Regl Blu Liae 2  Regwave —
T Org Red Line 3 Traodrut + 25 Ped/Qrz Line 3 Transmit —
g GmjRed © Line3d . Receive + 26 Red/Gm Line 3 Raceive -
9 Brn Red Line 4 Traogme + 27 Eed/ Bro Eine 4 Transmir —
10 SiyRed Line 4 Receive + 28 Red. Sl Einz 3 Breeive =
1. BiuBlk Line 5 Trapsmit + 29 Bli. Biu Lire 3 Tramsm -
12 Org Bik Line 5 Receive + M BlkQOrg Line 3 Raueiva -
'3 GroyBik -Liig G Tramsmt ~ 31 - Blk-En Lizz & Tramsm:s -
L4 BrnBlk Line s - . Receive + 32 Bk B Line & Pogeine -
15 SlLBlE Lin= ? Transm = 33 ° Blk 8t Line T . Transmit -
La Biu el Linz ~ Feczine + 14 Yel Bly Line ¥ - Rac=va -
|7 Cirg; el Spure = - S TR Y If."rg Epu're

I8 Cren- el Spere L Yel Orm ° Spare




. CHAPTER 3}
PROGRAMMING

1l SC'DPE.

This chapter descriaes Lhe devive reg: 1825, and now they ars used <o cantra, and monicr te Dl'[Ql l.
Tae chapier covers:

®  The bir teactions end fermet of ewch remstar
& Proscammiog Femeces atailable o the hoso
Some programmmng axamples zre dalso cnciuded.

11 REG IE':-TE RS - _ )
The host s stern centeols and menitars tae O H L modeis tee ugh qew i.‘ral [t gl dd Bessik ole meglsiaes.

. Commaad words or nwtas wrilian [ 'he segisters are inrerpreted anc sxecured by the mod dle, Sidtus
reports ind data are ala-::u rransferred through the regpsners, .

311 -Register Acress
The DHOL! res:s.m oecupy & words 1146 m-.:s} af Q=bus memory- m.apped T3 SPELE.

The base paysical addres .:|E'|:]'|¢ ejg]:n DHLL registers is selected by using sw:v:‘lrs oo the module. The
address selected is in the penpheral [0 space, The term ‘bade’ means the [owest 10O address an the
mu-dul-e, thae is te 9ay. when th: Four lml.'-nrdm' address pits = 0.

' Tah]-.-._-. | lixts :he DEQL] mgsters am:l th::r :derum The qufix l.’[] reani that there arwlght af these
registers, one for each channel. When ao {T) register is aecessed, the contears of C5R < 30> welocts
which of the 2ight registers at chat addmss i3 actuatly accessed:

NOTE
CSR<X0> sllows up 1o 16 chamnel tg be
addressed. However, oaly the lower cight chagnels are
wsed. Therefare TSR bit 3 moat always e (L

Table 31 DHQLL Registers

Register - ' Address Trpe

' - ' iOtal) .
Cancral and Status : " iC3RY  Bage ' Reud Wi
Bepizler . ) _ o
Receive Buffer . ' e (RELE) Base+2 CBead Oniv

Transmit £hacacter o ITKCHARY) Base+ 210N Worite Oaly

at
[



Table 31 DHQi! Registers (Cont.)

Reginier : dddress :

_ o Type
Line-Parameter [LPR) Baga+4 1) . Read, Wrirs
Raegiser .. ’ '
Lire Status . ' i(STAT) Base+4 (1) Fead Oaly
Line Contrai . iLSCTRL) Basa+ 10D Braud Wrna
Transmit Buffer ITELEFADD  Base + [ Famd Wrine
Address | c : : . :
Teansoutr Bufer ITBLFEAD?Y) Base+ I-H- Rz Wrre
Auddrzss 2 _ _

Transmic Befer Count ' ITBLFFCT)  Base =151 B ad Weize
~OTE

It is possible ro write tn fhe Tine-stamus: reglster,
However. the host should not write to this regishar.

Thert are cight line-parameter regsscers, only one of which is accessed af any vos sme. The remszer
which (53 acceased i assc:-s::iared with Il:uz lire selecred uaiJ:lg TR

" For exampie, to zead che fne-parametar regiscer of channel . the tolivwing [ O ¢cormnmands wouid oe
AN

HOYA sCHEN , BRBARE . ;MRETE CHAMMEL MUMBER [8EE BELOW) TO CER
HOYE SHEAGEr# R JREAR THE LIME FARMMETER AEZISTER

[n the above sxampte, CHAN = 0erd001 ] (binary)
Whee: _ _
e - mmsmnmecsa

r the MASTER RAFSET bit {which wauld e )
13 ~ = chapnel number J

- NOTE

b Mot all regi.ster bityare used In & write acton,
Al urissed bi olist be written as Os. (B 2 read
‘actod. unesed bty are ondefined.

LI ]

Read=-modily-write itiructons may be osad on
all registers except CSR and RBLT.

321 Reglster Bl Defaitions
Remsrers which asre modibied by reset s::quenn::s are coded a5 shown i F:lgur: 1. L,

L=
1
1-r



® CLEARED BY MASTER RESET

= SET BY MASTER AZ5ET

CLEARED BY BINIT.
F B MOT BY mASTER AESET

[

T;igl_-:e 3.1 F'.cgfs:-:r Coding

13nt Control And Sranss Régister (CSR) -
CSA BASE ' : '

I-2
-
L

1§ 14 "3 12 111 3 8 7 B = &1

C I i ' ; |
l A- | e 'd g R F + R | F R TR '-.-‘d Ay J By | & W | R R
A . ; : i : i [ i }

I (RN . | -

| | e © BLVE :
™. DIAGKOSTICS | o TRamswiT . D AL | MDIRECT ADDAESS REG FLINTEIR
ACTION | FAILURE . | .  LINENUMBER : fﬁxlE"" ICHAMMEL NG
. . ! . . ; !
- i _ : I
F:'#"l"i";éL TRANSMIT  PCVEDATA  MASTER
= fma ERHCIH ’ ’ AVAILAELE . SEIET"
L pm
Bt . N ame : .. Description
L$ TXACTION - - This bit is set by the DHGLL whea:

" {Transmier Action) {K)

1. The last charagter of 3. DMA suffer has lett the
OCTART. -

A DMA transfer hus Besn sborted.

Fd
H

3. A DMA cransfer hus been erminated By rhe
DHOLS becluse aon-2kislenl mémory nas bexn
addressed, ar bacause of a host semory pasiny
1T '

4. A4 single—haracter provcammed owlput has heen
suepied: that 3 70 suw toe charaw..t*r hia Bearn
suken from TX.CHAR.

31



ama

Drescriprion

L4

T i3

iz

<@

The kit is cleared if the host reads e C3R alter the
TEACTION FIFD has become eopy. To avoud

loging TX. ACTION cepocts. the host must not let

more thano 1§ reports sccumuwats. 1t is advisable o
read the 3R until TX.ACTION beoomes clear.

MOTE

TXACTION rE.p-nrts may be fost il the upper byve of
the C5R 5 discarded following a read of the CSE.

TXIE
| Transmic Taterrapt Enahle
LB

. DIAG.FAIL
© (Duagnastic Ful) IR

X DMA ERROR

© [Tranamhit DMA Ermor) (R

TX.LINE
i Transmn Line Mumier) 1B

W' e set. tus ik allowes the DHO L waoircesr oo the
host when CIR <155 W TR ACTIOS) hacormes e

[t 5 «clearad  bv  BINIT. but . not by
MASTER.RESET

“When se1, this ~itindicates that the DHQLL igrermal
Jiagnosrics k.2 detected an error The errgr may
have been detected by the arf-regt sequencer ar &y
the beckground moniter peogram (BME).

This hit is assosciated with- he - diagaosiic-passed

LED. When ic is set, the LED will be off. When :t :5-

cleared, the LED will be on,

The hic is sac I:rjr MASTER RESET. 1t is cleured after
the asli-rese hag run sucoesstully.

“at valid it MASTER. RESET is ser.

IT this bir is 321 and TR ACTION is alio seq, aisher
tha channal indicesed by C3E < 11:3 > has faled o
waasfer DMA darz within |9 microseconds of the
bus request being acknowledgad. OR there i3 3 host
MEMOrY Parity Sror

The TBLUEFADIL and TEUFFADL registecs wil’

coatain the addeess of the memory locution at witich
the ecror otcueted., TBLUFTLT Wil he clearsd.

If TX.ACTICN is ser, chese oits hold tae ‘ine
nurtber w0 which TX ACTION refers.

R



Bit

MName

Dhescriptiog

.-:j:tl::—

. RX.DATA AVALL

[ Recerved Crata Aveilable) (R)

RXIE
(Reomiver Enierrapt Enable)

(RIW).

MASTER.RESET

(Master Peset) (RiW) .

" ISD.ADDE.REG

[[ndirect Addeess Reglater)
(R} _ :

"ﬁl"hz_‘.n ant, this hiv indicares that 3 recerved chwrecter

5 available.- [t is ciear when the receive FIFCH is
empty, [t is used (0 réquest a receive iarrupt.

Tt ig 2t agter MAS-TE_R..EEEEI' Bezause the racrve
FIFO contains diagnostic information.

When s=t. this bac allows the EYHOI ! 1o inteccupe the

hiost when RX:DATA AVAIL is set. An :nterrupt 5 -
 penerated under the folowing conditons.

l.‘ RXIE i3 set and 2 r:hara.ct:r is placed :nto sn
empry eepsive FIFQL

3. Tha rz-r::l'.:! _EIFO :éhntsu'ns.' oOs A0 TROCE
characters, and RXIE is changed ffam O te |.

[tiscleared by BINIT but not by MASTER.EESET.

This 5it is set by the host 10 ceser the module. [tsmays
sar whils the DHQ runs the self-tast and perfurms

.an jnitialization sequenca. The bit is then cleared to -

tell the host that the precess i3 complees.

This kit can ba .u:t directly by the bost, or indirectly

- “by BINIT (bus jmcialization stgnat).”

For indexed registers. these bits sslect one of sight
channels, :




3121 Recelre Buffer (RBUF} - A read from “basa - "ia Jut:rpT-:LEd by the OHQT | hecdware 35 4
read from the moewve FIFO. Therefore RBLUF is 2 l:ﬁﬁharant:r {Bgidrer with 1 | -word address. The
teast-aigniicant b (LEB) of the characser is in- bt .

REUF |READ BASE + )

| - | | : FELEwED
Ca=a  FRARGRMG | 0 3ECEWE | RRARACTES
WALD | ERSCR iMEMLMEER =
[ : 02T 527 GE30Rs KICH 3YTE
TNETALN  SARITY STATUS FLAIS OF STa—
. B [ . 4 .
ZARCA ERAGA =
DIAGNCETIC M E
1 1
Bit.  Nime _ : Descripton
13 DATAVALID - This bit is ser jf sheee is data in the receive FIFO.

(Eata Velid) {R)

When chis hir is cl2an (he conteots of RBUF < (40>
is nar valid. -

After self-tesr, diaggnostic informacion i3 paded into
the recaive FIFO. Therefors, this hit s ulways sec
after a successful maguar PESE SEqUEDGE.

[4 OVERRUN.ERR L This hit 3 ser if ooe or mare previous characters af

(Overrun Error) (R} the chanoel ‘indicated v g < (18> were !pst
' © bezause af 3 ful] receive FIFD.

_ NOTE
The all 15" code for Mty < [49:12> i reserved. Thig
code indicates that RBUF < 7d > hakls modem
stapug or d:ltgm information.

12 FR.A"-'TE ERR _ This bit 5 set of the Arst stap. bt of e recoved

{Framing Ermar} iR charagier was not detected ralso ses EX.CHAR)
12 PARITY.ERR : Thus bit is ser 47 (his character has 3 pasty sorar anc o

tPariry Erramy (R parity 18 empbied tor the channel mmdicated By hegs
. ' = IL:R > falsg see RX.CHAR)




Bit . Mame

Description

<119> BXLINE

<T0=> RX.CHAR'

. n

(Receive Line Mumber) 1_F|'.] B

[Received Character) (R

These bits hold the badry aumber of the chanrel on
which the charecter of RBUF < 7:0> was receivad,
nr oo which a daea-sst change wes c=ported,

Tt RBUF = 14:13 = {00, these 2ight his contain
the .aldest charscter in the receive FIFD. The
vhardgter 15 good.

[f ABUF <14:12> = 00i. 010}, ar 011, these eight
_ birg eoacain the oldest character o the récaree FTFO.
The charaotar is had.

If BBUF < 14:12% = 11L. thase eight bits sontain
diggmostic or modem matus informanon. 1o ths viss.
REUF 0> has the [ollowing meanings.

0 = Modém status in REUF < T:1'>
= [Magnostc infeemation in RBUF<T21

[F thers 5 an overrun condition, the feur-characer

UART receive buffer for that channal #ilt be cleared.

Thia data wilt be lost, A null character is plaged in the
_recejve FIFD, and RBUF<E3> 15 st

The DHQLI 'n:lues 0ol have @ hreak.-dz:e_{:t bit. & line
traak is indicated to the program as a aull characmwr
with FRAME.ERR sar, and overrun is clear

LR 2.2.‘! Transmit Characier Begister [TKCI-IA]‘.} - Emgle-chamn:r pru-gra.mmad t:rsmn:’s ars mm:h:

J.i' : through the mansmil character ragismer

TECHAR: I"ul"l'_H:ITE BASE + 21

‘15 t4 13 12 11 1@

3. 8 -7 8 5 .4 3 2 1 @

W W[ ovle L we | e W [ fow o
R N Y N
TRAMSMIT "':I.ll.."-.I.Eru';l.T
CHAAACTER

DATL WALID

Fmidll

1Y



Bit e nee . Description
13 - TXDATANYALID When st this bit instrects the DHQLL to transmit
“ | Transmit Data Vailid) (W) the characier held in bits < 70> The bitis sansed by

the DHG11, which ther sransfers the characten cleurs
[h: bur, and sets THLACTION.

H.D.-"LTFL."I-'FLL[D ard TE.CHAR can be wren
towsther or by separaie MOVE nsrzcnens

AR TX.CHAR - This ¢ofTaios tas charsones o =2 -uramined. The
rTransmu Characier: n‘-'n LSE is bat o).

K BB L:me—l’:r:merer R:gisrer (LPRY — Thid cegster ts used o conmears r zaanciated channel,

LPR 'BASE - 4 .
s t4 13 iz .1 oy q 8 T3 5 = 3 -
i/ [ S A 1 5 r
%0 | R | R (R [ 3 £ aowe A [ Ry IFr.-w A | Ao R . |n wln /! B u'
S L P i ] £ [ i
. ) i ! i | |
I I O O I ;i||
THANSMIT 3TOR P&FITe CIAGNOSTIC!
SPEED ' : CODE EVATLE L mapEe
RECEIVE EVEN CHARACTSA BiZaSLE,
_ . SPEEO . PARITY LENGTH *EPOATS
" o= NORMAL OPERATION ] ’ )
47 = SQREEN RECEIVED XOMNXOFF CHARACTERS
FRUM: ENTHY iNTD RECEIVER BUFFER IF
3 AUTS 15-5ET .
. . . LIFHITY
Bit _ Nams . Descriprion
<1%12> TXSPEED = . This bit is 9at to L10] by MASTER RESET (9600
: (Transrtted Data Rate) 4B/W} bitss). Tt defines the transmic dace rate {Tuble 3-2].
N RXCSPEED _ This bit is set te- |10 by MASTER.RESET 900
[Received Deee Rate) (R W) bitg;5). It defines the receive dara rate (Table 1-2)
T STOR.CODE This it defines the lergth or the teadsmitted stop it
{5top Code} (R.W - S
= 1 stap bit for 5-. f-, 7 or S-bit characters
I ==_' - stop hits g 5 7 ot 4-higgh LkFu . 07 1.5

stap bats Sor S-bit ohuarasLers

a0



Bt Name _
' . The bit i <leared by MASTER.RESET.
e EVEN PARITY IF LER <5 is set, this bit defines the 5pe af parity
' (Even Parity}.[FSW) :
l = Evan party
= (kid panty
_ The hit is <leared by MASTER.RESET.
5 F'.-'LRI'I"‘['..ENAB : Th.s bit cuuses o panty bt to be gv:'wratl:'.:l oo transeit,
i Pumity Enable) (RW0 and checked and stripped on recaive,
' ' ' | = Parity cnabled
0 = Parity disablad
The bit is cicared by MASTER RESET.
cq3x CHARLGTH . These two bits define the jength- of characters, The -
Charactsr Length] 1E5W) leagth does Bol nciude start, sTop, aod panity bits:
B o0 = = hits
oL = & bis
W= T bus
(Ll = § hirs _
They ars set to 11 by MASTER RESET.
wil= DIAG o . Diagaostic control codes are are used by the host as
[DHagnoste Codet (F/W) EesLlerwrs,
00 = Dormal operation
] - Causes the beckground mnn.it.':u.' ]:;n::-gi'a:.u
{BMP) to report the EPHO L stams throwgh
the receive FIFD. _ .
_ _ _ {rther codes are regerved.
=0 DISABXRPT 0= ° XON and XOFF n:h.nrnrtm are reported oo
(Disable XOMN/XOFF all channals. i
Reporiig) J:B.,_-'“-':'I-
. l = IFLMNCTHL = 4= is slso set fore :_'IB.!'-,iGL.llﬂl'

channed, thess chacacters are fiiteeed from the
received dara sirtam. 10 reiievs The ostal the -
o=ed to do so.




~Bit  Nume N Drescription

U indtialization, thos kit is cleared, [n order 1o read or
write o ths |:ﬂt. CER < 3> ppust squal zeTo,

NOTE
An XON code = 21,=DC =CTRL/Q. An XOFF

code =33, =DC3I=CTRL/S. MNa {r:her codes are
specified for rhe Inrerface.

Tahle -2 Duu: Raies

"Code ' Data Rate Maximom
Lﬂal!.f!]r_ Error (%%}

cooy 31 . 0ol

(001 75 ool
k0 I 10. ] 0.0

o1 - 1345 o paT
D0 Lad o 0.0l

01l N .01

0l Lo B0 Q.01

il e : 2.0l
oo ' 180 a0l

100G F b L1 0L
10140 40 .0k

1011 : 4RO 0.0

1100 _ T200 0.01

1o - . SR 0.m
TTHD C1200 n.ol

L _ 18400 : 0.01

3225 Liw-Stat Reginter (STAT) - Tl:lr. high byte of this cegister holds modsm status II:IJ-L- oA L.
The low byte 8 undefined.
STAT [PEAD HASE-S)

15 14 12 2 1. 0 2 8 L 5 4

da
[
—_ -
o

R 'R | R | H i 8l 3
. L &
|
]
OSR | oD
A '
1 T ors 1 nl :
MO-CATOR) 0 = MOOEM SUPPORT PACV'SED FOS ~2IF LINE

1 = MOOEM SUPPORT MOT *ROVIDED 20R THIS LIME
3-10



. Bit

“ame

.. Description

L5

" DSR '
{Drara Set Ready) (R)

| = 2N
o = OFF

NOTE

 In order to repdrt a chasge of moden stams, the
DHQ11 writes the high byee of STAT into the low

byre of RBUF. RBUF < 14:13> = 1 indicates (o
the bost that RELF <7d> bolds inodem statms
Infermation imstead of 2 received characted S

This hit mives the present Awatus of the Dats Ser
Ready (D¥SP) signai from the moedem.

RI
[Rang Indicator] i R.fl

DCD
(Drata Carrier I.'?r,tn;'l'::i} iR

cTS
(Clear to Send) (R}

This bir gives the prﬂ:nt status vl 1he Rjng Endicater
{RI] ELgnal [roon the modem.

| = ON

0= OFF *

This bit. gives the present status of the Daa Carner -
Detected (DCD} signat from the modem.

| = N
> = OFF

This hit gives the prosent states of the Clear To Send
YCTSY signai from tbe modem.

| = L}

. 0 = DFF




Bht N . Descriptian

g z "-'TDL .ﬁ.lwm Trads as I:II for DHCHLL, o indicate that the -
|"-{DL bledem hup]:lr.lrt an] -:Ft.J medule has modem suppart capabilitg

- : NOTE

It is anly necessary tn read the modem support utatl.E.
Far ome Lne. dince all the other lines will hase the same
wiing. ' .

L " Resaned . : Thls bue 1s set to m20 an Fuetor-s-ued e s

ﬁl.

LIre  Line-{Control Héglitﬁr [L\CTEL] = The muin Iunc h:-n o ihes pemster oo copieod the §
intaruce. )

CANCTAL 8453+ 10 :
" 1¢ 13 "2 1T 13 £ 0B 07 08 95 B4 03 02 onr G

LA Ao | Sew (Ao R =ow | ERTY Flﬂr.-'] By [ 2o | meaw |
3 (. . B i - - a
| . T i
| - ! ) } i
=T3S QR MAaNTINAMCE @ DA Ax T
iOMCDE . | EMNARLE . ABORT
LMK " SORCE. BREAK :-.Llrn
TYRE . XKOFF _
Al
Bit Name ' i Dhescription
12 ATS This bit controls the Request To Send (RTS) signal.
{Request To Send) (RSW) : ' :
| - C!
= 0FF
9 ~ DTR This bn controls che Data Terminal Rend}"[DTR:- sienal.
. iData Terminal Ready) (R W) .
= 10M
I = OFF

a2



Bk

v ik

I}mr:nptHl

e -

LINK.TYPE -
iLink Tvped (R/W)

MAINT

[ Mairtenance Made) (RW)

This bit muse be set if the channel i9 @ be Jonbected to a

- modem. When the bit 13 set. 3av changs 1o modem status

will be reported theough the receive FIFD as wail ag (he

 STAT register.

[ this bit i clewred: this chaonel becomes a
‘data-leads-oniy’ chanoel. Maodem status nformatien i
crided in she high Byte of 3TAT, but is act piaced o che
recmve FIFD,

. These bits can be written by che doiver or wesc pragrams, i1 :

coder (o rest e 2hanael,

The coding i3 as follows:

0} = Momst operation

Nl = - Automatic echo mode-— Faceived daza g
imoped back to the termunal (eagandiss of the
state of TX.EMA) at the date rate selected For
the receivar The received characrers age
procesaad nocmally aod placed o the receive
FIFO. Any data that the host actempts to
trapsmit on chis chapnel will be discarded by
the OCTART. The BIXCENA bir must be set
when cperating o this modas.

0 =  Local loophack — Data transetitred by the

st if looped back 1o the receive bufer. Data
received from the términat is ighaored, and the
tranamit daea line to the terminal i3 heid io the

- mark condition. Tae dare rare selecred [or the

.~ transmitter i1 wsed for borh transmussion and
reception. The TX.EN&- hit sl controls
transmission in this rmode, The BXLENA it is .
lgnored. ot

1= | Bemcre lodpback — In zhis mode, daa
- recerved from the terrminai 15 Leoped back 1o the

termoinal at a clock race equai g0 the moeived

clock rate. The data is noc placed (o the reomve

FIFD, The staee of TH.EMA s ignoeed, The

BN ENA bit' must be set on this chsnnsi -

5-13



|[ncoming Auw Flow)¢R-Wi

This bit can be &t by the program ta :adicace thar the
<hannel i3 congested ar e host syscem | fer =xample, i the
tvpeabead buffer i3 fulll. When it sees this it ser. che
EHOL wilk send an XOFF code. Lnsil the biT i cleared.
MOFFs will be senf arter sveey ullermics chiragler recem ed
on this channel- When the bit is cearad. ar KON will e

SN unjess JALTO i5 3¢t and tkhe reesne FIFO is coinal,

This i s the wwo-Aov contel bo o for JATENIT

cowrwractey When st iF R OENA s woan ser, 122 DHDI .

will wutomancaily respond e XON Ll IFF cooe
recerved TR o stanoel. The DHOIL sses the TS S~ 4
br in TBUFFADI w0 stop and start rag dew, I
CISABXEPT is also ser. XON XOFF cudes are ier

If set. this hit ‘orees the rransmiter of ihis vhannel to che

[ this bit is sec whe. a character s heing lrimzmizted,
lransmission is eompheed before break s gsserted an the

Trinsmiss:of is pa-2rbied when zhe bit 3§ ciearsd.

If thes bt is set. this recesver charoel is =nabied.

i hus bt 15 cleareqd when this channel is nssem'ﬂling- i

Bit “Nare Dimcripdon
5 FORCE XOFF
(Foree XOFF) (AW
4 QALTO _
IDurgaing Auro Flaw |8 W)
entzred 1 cha cecelvs FIFD.
1 BREAK
| Break Contretl R, W) SPatg state.
-Loa.
. MOTE
IF tha lise in e, there may be a deiay of up 1o 170
. mEcTosecnds bermett writing the Nt 304 1he channei
cheogieg state. If a2 characrer B already being
trankimitted ry the QCTART, the BREAK, signal will
e rzomnitted imesedistaly afterwapds, o
1 RX.ENA -
[Racaiver Exable! (R W
" character, that sharacter 15 losz.
Toe Hit is cleared by MASTER . HESET.
- [ALTO

This is the auto-Aow contral bit far incomune charactess.
Trit is set. the DHEQ || will controi imooming charaarers by

- transmiging XOMN and XOFF codag.

314
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Bt Name . " Dheacripdon

[Tthe rageive FIFD becomes more thin three-guerters Joll;
the DHQI] will send an XOFF code to tha: channel, and
to amy other channel which receives @ chasacter and has
the TALUTO hic s&r, When FIFOD becomes [ess than hail
full, an XON wil be sear o all chaonels which had
previousiy been send an XOFF.

0 T ABORT This kil s sec by the dover progmam <o halt daca
(Trunsmit ABorth (RWy trensmission. IF 3 DMA trapsfer was in progress, 2
DMA- addmess and cooac  registers JTBLEFADI.
TBUFFADI. and TBUFFCT) will ke updated o redect
the oummber of characters which aave oesn cransmiteed.
The rraosfzr cun be cootioued by ¢l caring TR ABORT,
~ and chen setting TR, DMA ETAF-T in TBUFFAD2. '~«-a
-:hnmcters will Ba last.

IfF DMA is noo in PrOETess, 00 ACtion is caken.

When an abort seguere: has Deen ccmplet:d. the DHOQ:
will set the TX_ ACTIOM tit in the C5R. 1E the transmicer
imzzsrupt ia enabled, the pragram wtﬂ ba mtem:p:ed af the.
IZ'EIIEI:EII vegloLn .

The pm-graén must make sure that TX ABORT g clear
before setting TH. DMASTART, othervide the wransfer
will be aborted before any chardelerd are mnsmutted.

The bix is cleared by MASTER RESET.

31T 1'hmmmr Buffer- Address Reginter H-.mh:f 1 [’['BLTF#..]]['_I -
TEUFFAD (BASE + 13}

15 14 1% 12 11- 10 ® & * B & 4 .3 & 1 D

R | B Fla"'l"l.ff RN | R | B Hhﬁi.ﬂﬂﬂf RAw [RAw L Raw [ Rewe | R (R | Ao [ rewe
£ 1 2l £

IR N
o . | _
TAMIT I.‘.!M.-Iﬁ. ADCRESS
BITSO TR S

Bir - Name " Deseripton |

=1%0= TBU F-FAD < 3] = . Bits < 15:0> of the DMA address.
[Transmit Buffer Addrass [Low])
IRWE -

s
—_
LA



3228 Tramsmit Bufer Address Register Number 2 (TALFFADD) -
TBUFFADZ [BASE = 14)

1§ 14 13 'z 1t. 10 % 8§ 7 & &8 4 3 i g
- - -
A : : : AN P | Al | By | Ry | Rty | Rty
A £ 2 e ]
| ! |
| . _ : . |
=MIT ’ i S TEMIT MMA aDOASES
EW&BLE - : L TAAT BT 6T &1y
Bir Mama o . Description
I'3 TX.ENa . . Waen chis it is ‘iﬂ:.. the DHQI wiii transmz all

~ (Trapsmutter Enble) (R W charagmars.

When this b is clzared. tha DHQ1| will onix
transeLit internally generared Aow-controlcharactsrs.

- The bt 5 5=t by MASTER.RESET.

[ the AL TO mode. <his Git is ssed by the DHOL
to cootrel outgoing characrees.

7 TX.OMA START . Thit bat 55 set by tas fost wo-scart 3 OMA transfern

(Transmit DMA Start) (R/W) The DHOILE il clear the hir hefore mturming
: ' ' TEACTION.

Fhe it is cleared by HAETER.RESE.T.

NOTE-

After settiog this bit, the bost most nof wrine to
TBUFFCT. TBUFFADI, or TBUFYADZ <70~
ustli the TX.ACTION report bas been retureed.

<30> THUEFAD <2l 16> Bits <2116 of the DMA sddress. Before o DMA -

(Transmir Buffer Addr=ss [High|)  tramafer TBUFFAD] end the Tow iz of
(RWY . TBLFFAD? are loaded with the start addeess of the

DMA buffer This address wil. be conbnuoosy.

changng dundng a ODMA  iranstfer and has na
meuning. Onge TXACTION his besn returmed. the
register contains the tnal DMA rransfer address.




11313 Traosmit DMA Hoffer Cowrter {'I'IEIL'F}.'CT} -

TEUFFLCT [BASE = 18|

L 4 11 “2 1 10 | B 7 5 5 3 )
A | v | Bw | R | A | A | R | aoe [ R | Rew | Reie L e A A0 ) Ry
£ P ] i £ Wi . A - N 2] .i"l i
| ! ! | . '
SN I MR N I ! |

- [OMA CHARACTER CI:'r.Ul'h"f'
"WHEMN VALIZ HOLDS MO, OF-CHARS STILL TC BE SENT]

Bir - v ame

Deseripdon .

150>  TX.CHARCT :
' (Teaasmit Charadier Counr) [ R,Wj

This word is loaded with cthe number of charucters to

be trapsfermed by DM AL

The ntumber of l:harnﬁtn.'s. is specified as a l&-hit

unsigned ioteger.

Aftera DMA transl=r bas beeo aborted, this location

will hald the number of characters il to be

transierred.

See yiso the pmvious NOTE..




13 PROGRAMMING FEATURES

3.3.1  Ininizlization o
The DHHQI | w5 inidalized by 113 on-board sequencers,

Initialization takes place a-fm;.' a bus r:.i:;: seqUence, or- w
IMASTER.RESET)

Betore stagting nibalizadan. the on-20ded sequencers pectorm § »2!
reparted By sgin diagnosng Beres in the recene FIFD.

The OMHOQI L sture. ablzr a sucossabul self-res, i gt lows,
l. . Tight \.‘.'i.i].g..':k}‘-[ili“ x.'l.::'J:':. 1:.: ataczd 1n ':I'.r: re;:e:.'-.'e TIFO .
1. Trae r_'_'iag.'.".-::-s.tzt Sil A H:'S-R__i: [1=71% ;:I.:-.-_:- | |
1 Al channels are set ot |

8. Sead.and recanve 9600 oits 5
b.  Eight da‘t.& kits’
;. Ohoe step bit
d, No panty
e Parity odd
£ Auto-Bow off _
g Receive disabled
b. Trensmit E.nablgd

" i Mo break on line
i Mo loopback
k. Link tvpe se'.t 0 data-lsads-only
L DTR dnd RTS off
m. DMA charadisr coonter :&::n;:n
n. tﬁMA start iddresy rEmsters Zera
9. TXDMASTART cleural
p THABORT wvearsd

q. ~ Awuto-fow reparts enanled

hean the host seps llf'SR-:i-b

srest, The rasalts ar this sesr ee



The DHCH | clenrs the MASTER, RESTT b (TSR < 35 ) when inctialization and seti-(es( art complae.
331 Configuration ' S '
After DHOH | self-initialization, the driver program cen configure tha DHQL! ad needed. T]us 5 done
through the LPR snd LNCTRL remsters,

The line chamctaristics for a channel can be st up. by wTiting co the LPR, and LNCTRL r-gmm
aggaciated with thix chunnel, These ape: :

& - Traosmic apeed
.l Reczive speed
n -. pmher of stap bits
.. .PE:-'[lf}f lype or paricy disabled
®  Character length
#  Flow-contral charaeteriatics _
¥ Normal-dr mainteoance muﬁn
o Reconve cnable;disable
‘o Modem or ¢ara-leads-ooly
. ' NOTE

I RICENA is reset while 3 seceived characier is being
. - asstmbind, that chursctur will ba loat.

" 333 Transmi
Each THGILL uhan.nel can be P upr o rransfer the charscters by DA or u::l:lr.t p—mgmm control.

3331 DMA Traoafers — Bafore aerting up tb.: transfer of 2 DMA buifer, the program sho uld make
surz thet TX DMA START i3 wot set. TRUFFCT, THUFFADI, and TRBUFFADZ should not be
written .unjess TX, DH{A.START i1 clear, .

. Trandmission will start when the pmaram setq '[':'{ DMa START. The size of the DMA bufler and s
start address, can ke written to TRUFFCT. TBUFFADI, and TBUFFAD? in any order. provided that
the TOC.ONTA s1ar hit IfTEUFFADI < 77 )i nor set. However, TAUFFAD?Z contains TX.EMNA and
TX.BMA.START. se it is probably simpler wo write TBUFFAD2 last, El:.- u.img hyte u:rperanc-n& an this
cegister, TH.ENA and TX.DMA.START can be separated.

~ The DHQ11 will perform the trénster. and s=t TX ACTIOMN when it i3 mmp]etu. TF TXTE is set, rJi:
program will be interrupted ar the trapsmit vector Otherwiss, TICACTIONM must be polled,
E’thﬂ'ﬂﬂ M is not returned until the UART has completely transmitted the tust chumcu:r of the DiviA
ILLEL.

Y



To-abort 3 DMA itansfer, the program must set T ABORT. The DHQ1 will stop transmission, and
update TBLEFCT, TAUFFALM, and TBLUFFADZ = 70> o rafect the qumiber af nacacters w aick
have been rransrutied. TX.DMA START will be cleared. [f TXIE s set. TX, ACTTON wiyl inaerupt the
progrem at (he traasmit vecoor IF she progrem clsard TX ABORT and :oms TH,DMA START. he
transter can e continwed withodr lods or charactars, . o

[[ & DA trenster fails because of & host memory error. the rransaigsion will He terminatad.
TBUTFFADI ard TBUFFAD? wil poine to che failing iecation. TBUFFCT will he cleursd.

3332 Proprammed /0 - Single chasaetass ars transiasred “hrough the channel TCCH AR rewmses
The character anc the DATAVALID b must o2 weicran as cefined in Seetion 22000, Sate tae: the
character and rhe DATAVALID b can 3= wringn o sepumats MOVE mstrocuens.

Wien the DHO ! semoves the cazsucter fromt TR CHAR, t metur1s TOCACTION, Tiis Wil EERETLTe
an neerrupt i TXIE is ser. : : .

NOTE

[n single—character mode. TX.ACTION I8 returned

when the DHOQLL acceprs the character. not whea it

has becn trapsmitted. Each channel can befler 4p to

three characrers. Therefore, if line paramerers are

changed immedizrely after e last TLAC 110N of 2

messagpe, the ensd ol the messipe could be (ot unbess

three null characrers we added to the end of gach

single-characrtr programmed renafer nbessage.
334 Receiving e : o
Recerved thuracters. taggmd sith the charnes numbae, sppay information and DATA VALID, are placed
in he receive FIFO. RX.DATA AVAL iy ciear when the recerve FIEQ o5 empty, When acharacter is pul
imta the empry ceceive FIFO, the DHQIL sers RXCDATA AVAIL, A receive interroge is gererated it
RXTE i3 ser BLX. DATA_AVAIL stays sot while cheee is valid ddta in the rzceive FIFO, [1is recommendaed
that the recowve character rouwdne condnues o0 feod characeers -from the rsceive FIFD untl
DATA VALID i5 clewr. '

- NOTE

The Imterrupt s dveamde. Ir i3 raised ag
BX.DATA.AVAIL Is 32t alter RXIE, or as RXIE is
sat afier RX. DATA.AVAIT. If the Inrermapt routine
does not eoply the receive FIFQ, RXIE misr be
toggied (o raise another igberrupt. '

It RXIE is nat ger. the progras mast poll REUF often enough to provent duma .oss.
335 TIntermupt Control _ . : :
© The DHQLI provides one of taw veeror uddrosses during u bus tnterrupr seq uence. The sezeive vegtar

uddress is the address ser up o the vecrar gddress swienss) The trariemit veciar addiess 1a the coeeive
rector address + & ' . '

w0



R —

The ceozive interchlpd WECEOT 13 geaeTated wrhen;
# RXIE is se-t' and a character is placed iato ga empry céceive FIFO
# RXIE is changed from 0 to |, and the recsive FIFO contains one or more characters.
The transmit intactupt vector is geoerated when:
& TXIE 15 21 and T.!{.ACTID!'-«I BecoTIes et
# TXIE is changed rom O 1o 1 while TX.ACTION is sar
MOTE
Up ta i6 TXACTION reports are I:H.ﬂeml It i=
therefors Recommended thit yoor program reads the
CSR undl the TXACTION bit becomes clear,
othermise TX ACTION will be boat. -

At the two vecrass, the h-:ISI: musl provide the addresses.of suiteble routines to deal with the above

. I.I.T'I:IhL[-I}IJ.S-

336 Aoto XON And XOFF '

KON and XOFF chardeters art commonly used to conerol- data fAow on mmmunma:mna -::ha.nue]a To
use-1his faciliy, :oterfaces must have suitk|e du:u:dmg: har-dwar: or mi'w.-'ar-e

A channet nsing flow control r.hal. seceives un .‘-{(}FF stops aending charecters until ir recaivey ag XOMN,
I the receive FIF{} beopmes marm than three-guarters full, the DHG1L will send an XOFF code to chat
channel, and to any other channel which received J charactr and bas the 141 T0 bit-set. When FIFQ
becomes |egs than half [ull, an I{Dh vl I:r: scat to all channeds which ha::l peeviously I:raen S8BT an
KOFF.

The DHQI sutomatically conergis character Bow when programmed a-:nnrdtng]:.r |:1|.1t|:|-ﬂ.|:|w} Four
bits control this funcgon:

» IAUTO . — LNCTRL<I>
& FORCEXOFF — LNCTRL<3>.
. OAUTG' - LNCTRL<d>
e  DHSAB. foT ~ LPR<[>.

LALTO and FORCE XOFF both control incoming characiers. IAUTD is an enable bit which allows
the level of the repeive FIFQ wo.contenl the gencmtion of XOFF and XON characers, The

_FDRCE "{'DFF bit is & direct command from the program Lo conteol TJ:uz mu.umumg n.Lua StTEHIML.

3341 IAUTGI The DHQI | hardware rﬁcn-gmzcs when the reeeive FIFQ ig three-quartass full and
hall full. The logic usay these states for auto-flow concral,



Ly

Fach channe! has a separare La LT bit. §f there are 191 or morm charac:m tn the receive EIFO. und a
character 15 cecsived on a channel with IATUTO st an XOFT character s senc. [Feke channel doss rot
esgond ta the XOFF, the DHQIY will send another XOFF in CESPONSE [0 every aieranie characir
pecerved. An XOM will be sent when the recetve FIFQ contiios tess than [28-choracters. waless the
FORCEXQFT kit for that charnd is Lo NS are only sent to chaabels-to which an XOFF has
previausly besn st

Bv inserting MO aod XOFF characters inio the daca scream, e PTagram cun pesarm Jow canirl
.Jip:ctl_-.-. Huowever, if the DHQII is in TALUTCY mode, b mesults wiil be oapredigoikie,

In [ALTO made, il RYX.ENA is sel. KO m-:! KOFF characters wiil he tmidsm e even oF TX.S \. FE
ai=ared.

33621 FORCENOFT - When FORCE XOFF azet. the DHO | sends an XOFF aad ther oot a-
TALTO s set and che remive FIFC i cmtiil jw.ts three-guaroers Al amal Do god cel las 2o b 1 .I. _
When FORCE.XOFF 15 reser. an X0 will he sent anless the cogeive FIFO s cntice. crd (AL Tﬁ Ty

33483 OALTO = [[the proeram sene QA LT the Di—lQ] I il autgmaticias resournd e N Ll
®AHFF characzers trom the chanznel. To does his b :Ieu.:mg'ar aeting the TX. E'-i!~ 1]

Th: urugru'n mu}' diso cc-ut‘n:-l the T3 EMA bit.con [hjs C1%e I[ L5 mpnr[._rl; 0 Keep irask of recened
XOMN and XOFF characrers. .

Received X0 and XOHEFE n:harac:t:r; will always be reporteg -'.I'::-Jugh the rapsjve FIF-D_ crless “he
DISAB XFEPT bir i set. It is possible. during cead-modify=wnte perations by the program, tar he
DHG o vhange 1he TX ENA bt between the cead aod the wrie actions. For this redasan, if DMaA

. -Tansfers are started while 0A L TE is 3et, it is advisahie to wres o the jow byre of TBUFFAD2 orniv,

1164 DISARXEBPT - I DHSABXEPT is clear, XON and XOFE characoers will ba p:mesged as
normal characters and are entered intg the recaive FIFQ. DISAB MBRPFT allows the individual ioe
OALTD bits to control whather XOM ar XOFF chatacierss received on that channel are dJ!I::E.ld.-Ed
When DISABARPT 13 set apd OALTO 13 set. this Slering 15 snebleg. . :

."'IDTEE-

L. Wiena chevking for faw-conmol charieters. the -
DHQ11 ooly checks characters which de oot
tontain tragumission errérs. The parity. blt &
srripped, aoid the remaining birs am nhnznd fm
XON (21,) and XOFF (23;) codes.

1. Auto Aow-coorol dow not sbiclutely guarantee
that overrum errors will nor occer. These ermarg
may st occur if the raramiking derices de ot
redpond fo t XOFF immediatelv. - :

337 Error Indication
FEIUI-‘ hits lrlfl:ll'm the program ol ansmisdon aod l:-:l:r_'-t OIL EECDTE,

& TXDMAERR — (SR=lls

=1
“mwr



¢ PaRITY.EER — RBLF<I12=.
o FRAMEERR =~ RBUF<13>,
s OVERRUMERR — RBUF<!4>.
RHLIF{ 1411 ;ﬂ:m' identity a dingnostic or moden status vede,

3.3.3 (SR Cﬂll:r-nk

Fach I.J:Lam.e] af the modwle provides modsme conteol burs Lo RTS and DTR. Also on E-'-E.'l.h chanrial ape
modem stalug inputs CT5, DSRE, Rl and DCD. These bits are used for modem conerol {see Section
3225 . : :

CTS. DSR, and DCD are samaled avery 10 ms, Themfore, ot a chinge o be detected, these bits muwst
stay steddy [or acleast 19 ms. Rl is also sampied every 10ms, buf achangs is not reported unless (e pew
state is ald for thres conagcutive samples. Modem signals must be coordinated wuadsr prograTn centrel;
there i3 oo hardwars medem i.untmt oge, Modem status change reports are placed o the ceceive FIFO
only if LINE.TYPE is sar, but any chaoges are opdated im STAT irtespeccive of cthe state of
LINE. TYPE.

Appendix & gives more details of modem sontral,

Bv clearing LINK.TYPE. achanne] ia selected a3 2 ‘dara-lines oaly’ cramnel, Meodem comro] and status
bits.can sbll be managed by the peogram, but status bits must be polled at the Lne-status register.
Changes of modsm status will mot b= reported to che program,

Starus ﬂan@e reparting 18 done [.]'u'l::;Ll.Eh rhe receive FIFO as follows.

# When OVERRLUMN.ERR, FRAME.ERR, and PARITY.ERR are all g, the eight low. n:m:ler_
. bits cn:ntam =1r.h.:r sratus chaoge or dl.ﬂnmur: iaferma tion, In I:J'us CHSE

.. IFRBUF{'EI} =.0, H_HUF{T 3 hnldl. ETAT < 1397 [3se Sécion 1.2.2.5)
'l .It' BEUF <> = [, RBUF*: I ]:‘- hnlds I:I.ugnnsuv: I:I:IH:I:I'II:I.B.I'.‘IDI:I. -‘5:: Snctm:n 1314,

19 Maichenumrs

The host can set bits 7 and §of LNCTF.L to allow each channel to be configured in normal, automatic
echa, local bophack, and ramois lospback modes, These modes allow 2n individual daca channel to be
looped back 1w the boat, 'or to be locped bacl: wr the teml.mai M a.aaia: Jn ssu-la.tuig mmmumn.anu.}n

problems,

Tha hegt, muse provide duitable softwars to nan . thess m-:-dﬂ- g

3310 Diagiostic Codes

33001 | Sell-Test Dl:m: {:u-.:lu — Afear bus reset or mas.l,er redel, the DHQ[[ ﬂﬁ:ms‘ﬁ self-tast

and initiglzation sequence. Buri ng the aequence. Eight dugnum: codes wre put in the mcmm FIFO. und
BX.DATA AWAIL is g-u:-'l;,

Aftet aq ertior-fres trst. DIAG. FATL will be regar and the n.haguusuc pussed’ LED will be oo. [fan srree
i3 detected, DIAG. FAIL will be 521 and the LED will be off. -



1310002 (oecpretadon OF Seif-Test Codes — The high bvie of diagnostue codes .n RHUE can -
snterpreted 43 in Sectipn 3.2.2.2, cxcept that bits <1132 are not the line number Tasy indicace the
saquence of the diagnostc by, that is to say, @ = first by, § = second byte, and s0 on. Fable 31 shows
:he maeaning of eech of the amor codes. : .

Table 33 RHQIL SA‘L'L'!'-THI Error Codes

Code Test

[Chetal)

bims = Tl =
My Seit-test null code jused 45 a tiler)
e o QCTART arror

nasoc RAM srrar

231 RTS5%CTS8-DCT} error

E _ DTR-RI-DSR 2rrac

Al ogher arror codes 5h|:|u:;:l b= t'I:B..L!.'.Ii as a.n undetined =r=or.
Ifbir 7 =0 and it ) = l then |IIE5 {5 2:5 c:.::-ut:un o n.uu ML aloT 'nhbrrnat |::ur1

Bit 4 alwa:.fs ceads | for the DHQH aru:l. mn:l.t-:atea thar the ciceut Contins cuntml ard GETAR.T
chips. -

Bic | indicatés o which ctgjp' the .in.i'-!:nmnian pefers: 0 = Comwrnl, | = OCTART.

A Jrer gelferest, 1he sight FIFO codes consiss of six d.'iH.'é;lli:l!ﬁE codes and owo circuit revigion codes, If
. there ars less than six crrprs to repost, Rull coded {2000,) QI che unesed plargcs.

Afiar an errof-fres tesy, x oull codes apd two cirewit revision codes @il be returned.
Seif-test may be ‘skipped’ Lo shorten the tnit'tauzai'mu eycle (ses Section 33103

The mondule ia stil tested_ evén if self-test is mppu:l Thz regat d:la:.r is 111.1:1 :ahn::-r:er Eul [ERT CoveTARE L4
not affected: thereiors skipping self-test is advantagecus,

Afver skip selfest' self-test. the sight FIFQ codes »nnsmt of six diagnestic éodes and rwo Sircuir
efvigion codes. IF theee are less than six ercors o report. 203, codes AL the mu:-::l piaces.

At'tﬂ' BIL AFCQF-(Pe8 T281, 51X "Il"li cedes and owa cieeyie E'.'Lsmn cndes '.ull be merusded.
J2 102 Skipping Self-Test -~ The I'I.'g_llu'-n'mg method is used:

. Th2 program ezsets -he DHLT. |

2 The pragram wals |0 ms (£ b ms) -ln'ttrlls&uu.:g ceset, and thes wilempts to wnle B32525, e
wny ol the wontrol registers, escept the C3R. within-the next -l ms.



1. Fu-l]nu.nng amlf-test, the DHHG11 hardware checks wiether un atlempt wus mude to wie (he
skip vode w0 e registers during the 4 ms window after meet (see stop 2 zbovz). If an afiernpt
was made, the MASTER.BESET bit is cleared ai W) my after jssving & resec instead of 1.2 5.
The 1.2 5 mset time was mlained {or compabibilsy with the DHYLL.

NOTE

_The program mest not write to the TSR, or to the-
control registers, doring the period starting 1% ma
after ceser, aad snding when the MASTER.RESET
kit is claared. Yriting daring this p:r[m:lmul;l CHE o
dlageostic lall condition. )

13103 E:;.rkgrmlid Monitor Prograsi {BMP) - The t‘fH.QI] BMP |ogic’ performs sackgrownd
© gelf-tegts by checking a‘nr'G-CTART mterrupts: One of wo codes 8 eeturned 10 the meeeve FIFO:

L. 308 — DHQIL sunning
3T, — DHOQ11 dafzetive {alsn LED oy

A singie dlagn-natl., word is n:Lurmd fo the m:ew: FIFEP Thu In:-'.a.r bye cnntmu& the diagnostic code, In

the high byte, OVERRUM.ERR, FEAME.ERR, and PARITY.ERE are ali 3o w indicate chat
hits < 70> do not hold a noooul chumecter, The tine sumber (RBUF < li:_E_.'-‘-“.l . o],

BMP normmaily onlv reports when it (nds an error However, the. program can get 2 BMP report at any
time to check the DHQI::I ‘This &5 done by geeung DIAG {LPR <1 > of any chande] wo I}l The bine
number returned is that of the LPR used to FEqQuESt the meport. :

On complenng the check, BMP clears tlusﬂl :u-dc The h-.m showld aot wnte (o the LPR afrhat u.,ha.nn-:l
ontil LPR< 2:1 > becomes (M.

323



34 PROGRAMMDNG EXAMPLES . § . _
These progrems are oot prescnted g8 th: -ml:.r way of driving the option, and ars neither guaraniesd nog
supporied. . o _ .

141 Ileultmi The DH[}II
T the ﬁ:nllaw'mg exampie:

e DAGCisa mutme [ chech the dlagnﬂs[u; cm:le-,; It r-t"urr5 u-n:h CARRY sorif ir delegts an
error cpde. .

#  Theloopar L5 I:u.'r.:s 1.1 sacinds. so che peogrammer cauld pol. throegd 4 mer et aoll 4t
intercupe [ewel zero. ) .

[
o # AQYTINE TQ RZSET TPE [I:Hﬂ!.i AND EH"CE THaT [T IE FUHC"'[DHIM

: COAMEZTLY.
?
DHARES:: = - . :
CHDY w4, @sDHOCSR _ 1 SET MAETER.AESET aNp
e L : : CLEM IMTERRUPT EMABLES,
195 . BIT - w4, @WDHGESR .- - WAIT FOR-MASTER.RESET 14
BNE ¥ ) : r CLEAR,
BIT 20000 BXDMOESR - -~ ; CYECK THE DLAGMOSTiCS
BNE  DIAGER ¢ FAIL BIT,
. : NOTE: TEST INGTAUCTION IS
) K NECAYSE TMENE ARE
L ) N TRAMSHIT.ACTS PENDING,
MOY e, AN ; SET UP & LfUNT, .
. _ ,
i MDY BaRIUFF,RD :-GET WEXT DIAGNOGTIC SODE.
JSR - RC,Dfeg : PROCESE IT.
5 DIAGER ¢ CARRY BET - MUST HAVE
; BEEN MN ERROR.
S0B  RE,24 ) & ACK FOR WEXT CODE.
; RETURN - CARD 19. REGET.

HTY P

oMLl HM FHI.H TQ RESET PROPIALY, SO HALT aMp WAIT TON
THE FIELD. IEHHEI EMGIHEER, .

L TR T,

DIAGER: MéLT
- DIAGER

S



-

3-.*1 Condlguration
This rouline =18 fhe cﬂarautl:mtu:s ot I::hsu:lm:l 1 as E'nlans..

3"

SETUP: .

Teangrmit and recmive it E'III its's .
Seven dard bits with sven pancy and one stop bit
. Transmitters and recsavers nabled
No medem control
¥y, autﬁma:ic: fow comiral.
MV %1, PHDHOCSR : 04D INBEX RES
] r WITH CHMMWEL NO.
L iH) ILETEE]  deLPR : T4 RATE, 5TaP-BITH,
; PAALITY AND LENGTH,
bi'L] , ?ﬂ.HﬂTEL p EMAELE THE RECEIYEIR. .
HOVE #2040 #ATEFADZ+L ; EHRELE THE TRARWSMITTER.

RTE PG .y RETHRN - CHABMEL 1 DDME,

327



14,3 Tramsaaliving _

3431 Siege-Character Programmed Tramfér = This Is a program o send @ message oz channel 1.
The message |MESG) 5 an ASCII stong with a aul] characeer ac werminame

Polling is used, but a TR ACTION interrupt could alsg be usad,

This program wouod functicn on 2 DHOH | with.only this chanpel agrive, (tnerwise i would lase
TEACTION raparts of athes channgis, However a program to coatzol wl chanseis wieud = ton hig o
LEE a5 £f JXampla. ' :

; A ROUTINE TD AITE A MESSAGE T THANNEL = USING 3 INGLEI-CHARLETER

; MODE.
J h : . ) i
CIRGOT: . . .
- HOY o  PrDHICSA i WdAD IMDEX RES WITH
| SHAMMEL M,
HOY =EE3G, RO "y POINT TD WESSACE.
1%: T i
MOYE  (Ad1+,d#7XCHAR ; HOYE CHARACTER 70 TRAHENIT
) ; 3UFFER, .
3EQ 11 ' . 1 GO RETURM IF all C3-I14CTERS
. ; HOME, -
MOWE - w200, BaTiCHad+] 3 EET DATA vaLID BIT Td START.
2% : . o
- Y PeOHOCER A1 - 7 WAIT TOR TX AT
BPL 2% . } _ .
BIC 1 T4ITF AL 1 ISOLATE CHANMEL MUMBER.
o w0, AL . ]
T¥I BNE Fa ) s IGNORE THE TX.agT TIF IT IS
) ; WOT (AMS SHOULC WOT HARREMI.
| Y ! . ; G0 BACX FAR NEXT CHARACTER,
it . :
RTS 1+ . - ; MESSACT SENT.

MESG: .RSCIZ /A STMGLE-THARACTIR MESRAGE FOR CHANNEL t/

L1



3432 DMA Tramsfer -

THIG PROGRAM SEMIS A MESSAGE OUT ON ERCH LINE OF THE IHOil )
HALTS THE MACHINE WHEN ALL TRANSWISSIGNG #4VE COMPLETED. .

I
: THE NESSAGER ART TRAMSMITTED USINC Cih ®ODE, AND INTERRUPTE AHE
1 UEED TO SIGMAL TRANEMIGEION COMPLETION.

|I . - " -

THATNT : ¢ o ' :
MDY STAINT, IATXYECT ; BET UP THE [WTERRUET YECTORS,
MY *200, FETYPS INTERRURT PRIORITY FOUR.

EIRE L RETI]

LIl =g R EIGHT LINES T START.
CLR Rt ITARYT AT LINE ZERD.
L¥: . . .
MOYB Rt BebH{CIA : SELECT THE REGISTER JAMK.
WOV SDMASIZ, GaTEFCNT ; SET LENGTH OF MESSAGE.
] sDMAHES  AaTEFABE ; SET LOWER 16 ADDRESS 3ITS.
v ui (0200, AaTEFADE ; GTART BMA WITH TRANSMITTER
: ; ENABLER [ASSUME UFFER ADIREDS
¢ BITS BRE FERO:. -
I8 Ry ; POINT TO MEXT <HANMEL.
il R, 14 ¢ REPEAT FOR ALL LINES.
iR 4] ; RA IE USED BY INTERFSWPT REHUTINE.
HOVE  =i{f @aDHOCSR+L. ¢ INABLE TRAMSWITTIR INTERRUPTZ.
1Y _ ' i
(h wd. Ad T s WALT FOR MLL LINES TO FINISH.
BME 4 )
1 1 .
HaLT § ALL DOME, 50 STDP.
BR n '

TRANSHITTER INTERRUPT ROUTINE,

L

R 19 INCREMENTED 48 IACH LIME COMPLETES.

TEIMT, - ; ’
[, 11 hulm.tin,.m ¢ GET LIWE wBER OF FINISHED LINE.
BIT_ w00 R0 ; CHECK FBR (AMOTHER) TW.ACTION.
BEA L1 r IF HOT, & AETURN adl uwalT,
I RS + FLAG TBAT ANOTHER LINE HAS FINISHED.
: BR THIMT . o :
it
. - ATI
L L I ) :
HALT ; HEMORT. PROBLER
R - L1 | .
DMAMES: .ASCII (1M AZ3{Fr{FIL7 1 /ETETEN CLOYING DOWM BOWS
IMABIT = -=LHBMES o )

_E_'I'E!

3-27



1422

Abarting A Transmission —

- THIS ROUTINE IS CALLED TO ADORT 4 TRANSMISSION (EITHER DMA DR
IN PROGRESS 0N A SPECIFIED LINE, THIS ROUTIME MAMES THE
| (RATHER RAGH} #4SUMPTION THAT THIRE.ARE WO OTHER TA¢NSFERE IM

r TIFDD

LI TR

TiAART =«

FROGRESS.

CH ENTRY,

LU
gl

il

BPL
AMAR
JC

‘CHE

gIc

ATY

R CONTAINE THE NUMEBER DF THE LINE TD BE ABORTED,

R IuDHGCSR
%1 IALNETRL

1"DHOCER, ki

1%
A1
MPITER R
Ro.R1 '
'

1 PLNCTRL

M

LY

F
F

-

PEINT TQ THE CHAMNEL TO. 3E #RARTED.
5;{ THE TRAMSMIT AEORT BIT.

AT TOR THE T%.ACT.

CHECK IT IS OUR LINE.

[GHGRE IT IF IT 1§ AT (QUR
ASSTARTION WAG WRONG!)

CLEAA DOWM THE BEORT FLAG
FIN-NEXT TIME.

BUFFER COMPLETELY ABDRTED.

IF A DWA MAS IN PROGRESS, THE
MM REGISTERE REFLECT WHERE
THE 3Hit1 WaZ GOT TO.

3-10



344 Recuivisg

—_ = em T W m

THIS ROUTINE FROCESSES RECEIVED CHARACTERE UNDER  INTERRUPT
CMNTROL. IF AN XOFF I§ RECEIVED, THE TRANENITTER FOR THaT

CHGNNEL I5 TURNED OFF. IF AN XOM IS RECEIVED, THE TRAMSMITTER

I5 TURNED BG0K ON. MLL OTHER CHARACTERS ARE IGNORED.
THIS 19 JUST AN EXAMPLE. & BETTER WAY T0 FERFOAN FLOW CONTROL IS

; T USE THE suTOWATIC CMPRILITIES OF THE BHALL,

RLAUTD: — S
R [ WAXINT, BRAXVEST ;. SET UP -THE INTERAUFY YECTORS.

MY agdd BwRiPSM | ; IWTERAUPT PRIDAITY FOUR.
oy g, Ao . EWABLE ALL TWE AESEEVERS,
LR a1 : BTARTING: AT CHANNEL ZERD,

184 . .
MOYE  Ri,dwDHGCER- ; SELEET THE LIME,
19 4, GaLNCTRL : EMABLE THIS RECEIVEM.
N i .3 BET AQINTER TD HEXT CHAMMEL,
1B R, 14 A e

WOVE w100, aDHDCSR  , ENABLE THE RECEIVER INTIRRUPTS.-
RIS PC " '; AEFURN - INTERRUPTS DO THE RESET.

1431



1
; IWTERRUPT AQUTINE TD 00 THE Malm TASK.

4

RXIKT 12
. RYNETE -

1%,

A% IEND

1)

Moy
BFL
MOy
3t
3NE

2Ic
il
BIg
gl
sial

" CHPE

BHE
3IsE

RO-i9F)

tRBLFF RO
AXIEND
H0,-(EPpY
BLOTTTT ISR
RENXTE

—_

. e

*EPOIDG, A0 :

RO
#1000, R
R, PeOHICSR
RG '
kA0 r
is - i
9200, PeTRFADI+E
RENCTC
21,0
RINXTE . ]
200 QuTIFADEs]
RANETE :

CEMeL R0

SAYE CALLER‘S REGISTERS,

. GET THE CHARACTER,

IF HE DATA YALID, WE HAWE FIMISHED .
SHECK FOR ERRORS. MODEW aMD - :

JCAGWISTICS CODES.
- JUST IGNBRE THEM (3AD FRRCTITED.

REMOVE LNNECESSARY (TS,

: PGINT 70 THIS THARACTER'S LINE.
i TAD0 THE [WTERRUPT EMABLE §I7.)

P AT CHARALTER BACE. IN LOWER AYTE,

dRd T AN TEONTT
Ml - GO CHEDK FOR mé “XOFF"

: ENMBLE THE TRANSHITTER.
G0 CHECK FOR WORE CHARACTERS.

: WAE IT AN "XOFF"3 s

WD - &0 CHECK FIR WORE CHARAZTERS.
p DISAELE THE TRANEMITTER.
G0 CHECK FOR MORE CHARACTERS.

QESTORE THE DESTROTED REZISTER.

3-32



Jabd Amte XON And XOFF

THIE Fman SEMDS & MESSAGE DUT ON EACH- LINE OF THE IIHIHi D
F HALTS rHE HlEHIHE MHEM #ALL THaAMEMISSE0KS Hﬁﬂr COMPLETED.

TH-E HESSARES ARE TFIMIH'IITTED IFEINg DMA& WODE, AND I]'ITEHHLIFFB M! :

y JGED TO SIGNAL TRANSMIS3ION COHPLETLION.
: AUTEHATIE FLOW CINTROL IS INABLED ON THE DUTCOING DWTA.

TxaUTda: -

11
MY
i1
1A
1%
wivg
BIg
iy
WY
QY

Ihg
S0E

) WEVE
2%

i} H
HLT

.“ )

RATOENT JATHYERT. |
K200, PRTIPSM
ud, R L
L PR ]

fil, AsCHAL3R
Nd4 @ RETRL

WAUTDST, @ TEFCHT
NAUTONS  2aTEF A01
nigoz2on AeTBFab:

LY S

A9, 1%
L

L HIJHHIESEH i

#q. RS 1
i

M

[ T T

SET .LIF‘- THE INTERRURT YECTDRS.

i INTERRUPT PRIGRITY FOUR.

ETGHT LINES TO CTHRT.
START AT LINE ZERA.

SELECT THE RESISTER HANK.
INABLE AUTOMATIC FLOW COWTROL

"ON THE TRAMSMITTED DATA.

BET LEMGTH OF MESSAGE.
SET LIMER 18 ABDRESS RITS.
START IM4 WETH TRANSMITTER
ENVBLED ¢ABELME URPER ADDRESS
BITS ARE ZERGH, .

POINT TO NEXT CHANMEL.

REPEAT FOR ‘AlL LINES.

) RE IS USED BY INTERRLT -ROUTIME.

ZNABLE TRANSMITTIN TNTERSPTS.
WAIT FOR ALL LIKES TO FIRISH.

ALL DOME, 50 STOR.

3-13



TAGNSMLTTER INTERRUPT ROUTINE.
RS IS INCREMESTED 48 EMCH LINE COMPLETES.

LTRE. TR I T T

ATDINT : . o
MDY @#DHAQCER . R | GET LIKME WBER OFf FINISHEL LINE. .
2IT mioggg R i SHECK FDR B4 FAEILLRE.
3HE 4 " | @d HALT - 4EMOAY PROBLEM,
tHC Hﬁ - ; FLAG THAT AMOTHER LIHE Has FINISHED.
¥ .
. RTT _
41 :
HALT .1 HEWORT PROELEM
ER LL ]

"llJTi:IHE; -ABLTI ':!!?"!'I:E.?ﬂ??i?;i'f?ﬂﬂ‘l'sﬁﬁ CLOSIWG DOWN WOW/
wTIsE = L~AUTOMS. | .
© .EWEN .



LA

N S N S

36 Checking Diagnosic Code

Dhadl,
DHO1L. ON EXIT,
- FOR FAILURE.

' DI#GI:

N RO, - L3P
BIC  ®L0777%, RO
i #7000t , R
EME  DIAGEX
1O (3F),R0
BITE ~ wgg,Ro
REQ BIAGEX
CePE w21,RO
BEQ  DIAGEY
CHPE ®203,R0
HER DIAGEY
CHPR  #308,R0
BEQ  DIMGE
BEC
BR DE MECE

OTRGEX.
gLe

DIAGHE,

WOW  EP RO
RTE  BQ

i

THIS ROUTINE CHEICKS THE DIAGMOSTICH '-ZUE'EE |=ifI'."LIHH'|'EI:|I FROM - THE
OM ENTRY, S0 CONTAINS THE CHARMCTER RECEIWED TROM TWE
THE CAARY BIT wILL BE CLEAR FOR GSWKCES3, 587

SAWE THE CODE FOR LATER.-
CHECK THAT 1T 14 A PIAG. £ans .
IF W, JUST: EXTT NORHALLY .
GET THE CODE BACK. _
CHECK FOR CHIP YERSTON .MUMBER.
BELF-TEST NULL CJDE.

SELF-TEST SKIPRED CODE. -

_DHO FUMSING COBE.

aLL THE REST ARE FEROR CLDES,

AN ERROR CODE WA RECLIVED, 50 -
3ET THE C&ART FLAC,

» EYERYTHING Ok, 50 CLEAR CARRY.

RESTORE THE CHARACTER.INFO.
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CHAFPTER 4
TR{]' UBLESHOCFITNG

3] SCOPE
Thas stapter expigns hw 10 iznlate the cause :l! 4 communiclions prablem beoween the DHQ I anc
the scuipment to whick 1L s coonestad.

4.2 PREY E"ﬂ'[\ E MAINTENANCE
%o preventivs maloaanze i oaseded for tas oplian, However vou -hh’nLI-;:I al ways ensure thet all caoles
aze clear of dapger, and thac aii the connectors woe secure.

Maze syre shat all { cables are clearly labelad, 50 thar you can =asily identify which channs: oumber in-::l
which THHOL Y module ars assocrated with each reeminal. .

43 TROUBLESHOOTING PROCEDURES _
Troubleshooting provedures are (2 identify whether the problem is cuused By

#  The madule
- A £_Er|:|:|:|13.l
# The cabling and Jdiiebuiion padaeis.

First decide whether the probiem is associated with one n.haune] 3 group of four channels, or all zignc
shannels.

Il al] channels are faulty, ren the user diagnagaics to mesc the mm:ul: Also chzok wherher vour sortware
bas u dovar for the DHQ!

if a group of four |::|:|a.1:r1r.'15 are Feulty, sheck the BOOSL-xx cable enorected 1o the modae, -

For singlea-channe problamy fEIA-ﬂ 20

.. Check far loose cablas and mnnectur&

‘-*rnt‘:.r that the terminal is 'AI'EI]'k.LI:Lg l:l:lrm:ﬂ].r It [ECSISUTY, WU it with unother oo,

Bk,

1, When 2 modem line i3 suspact, c]m:lu; thar the maodem is correetly cnnhg‘umd For modem
sighals supported by the DHOQLY Alse check chat she software deiver has the carrect
Baud-rar setting and that meédem support 15 eaabled for that line.

4. . If the problem caonot be =olved, call DUGTAL Fisid Service.

For single-channet problems (DEC42]

.  Check for looss cabies ard coonscrors.



rd

Yerfy hat the lermiral ig workioe coeteet.y. [F necessary, swap it with anather one.

-

3. [Disconnect tha BC|GC.XX cabie fram the Sistripution panel, and <onnesr it to the 100
OPEACK Sonoecie "

4. Type characters at the w=aninat connected 1o the suspect lne. € chardctsrs 2r3 scaned macy,
when the HILOT is conneeted, the cables and erminal are working. [F ciaraslers are noe

sehered Buck. the Sault les with the cable zonnection o 12 termirai. or with e ioemgy)

gzl

L

[or tae madule rus voreeetly,

. If t4e probizm condor be soved, will DIGITAL Field Sepvice.

]
i b |
4313 LD3IFACE, ;

COMMNEZTOA

I_'—‘--..1I £ .

- = "
| : [ Fir ™ . H1134
| _—— A | ' ;-
— BC* AC-¥ !

TS TEZAMINALS

—_———— -

-

Figure 41 Truuﬁ'tﬂh-:-utmg CEC42] [astallations

14 INTERNAL DIAGNOSTICS : o ’
Internai diagrnosdcs ma without intervention Srom the operator. There dre two tests: tha selfarest and tas
background monitor program { BMP).

44.1 Self-Test : . )
Thz sclf-1est starts immediaigiy after the Q-bus or modale has =ean reset. It pertfarms & eomprenensive
snternad [ogde eest but does oot test the Q-hus interface. The DIAG, FAIL bit and (42 “iugnestas passed’
LED on the module geve an indication of a successfirl sedf-test. The seif-tes; also repores errar or st
informnation 5o the host via the receive FIFD. '

The selfuiest nag cotnpletsd suctessfully if the LED js ON |2 seconds afier s szlf-rzsr hag Been
‘mitiated. The medule is intiated by powering up the modo’e, by reeriing thr medule throuch s
Arogram intecface, or by 1 Q-bus-imrialzacon sequence. The LED is torned of whils 11e sef-rest
=®QuUeneer 13 executing; it wil Aickss Suring fhis tme. The durution of the OFF penod depends on
whzther cr nor the sellviest wes invoked usine the salf-ies skip teatupe of the program interfacs, out u
will a0t exceed 1.2 ssconds.

Recufy che cable arraeminal faule iF riere is one |0 a0t maie sues that the ases diugrose s

-



Self-test providss o hugh level of confidenes rthat the majority of the madule lovatss 15 working. The wser
dJE.gI:II'_'IEI!]EE. st also be wsed 1o bxst the Q—J:lu.'s intertace and m:nt'v th.1|: the swirch zettings oo tas meduia-
swirchpacks are carract.

34,2 Backarmund Moaiwor Program lf]l‘nr[P‘J

When the DEOLD s not doing other masks, the BMP carmes out 2ests an I:I'.II: moduela, TF 22 2rmo0 15
detected. the BMP rzports o the host wa the FIFO, and also-switches QFF the ‘diagnosiics passed:
LED. .

By writing codes 1o the Line-saramars fegister. the 1ost Sio ciuse the BELP o seport the siates of ke
device, even i 4n srTor his nof 2een derseied, This Rl is used of J'Jl: host suspeats that (e cptiag i3
farlbw. .

NOTE

¥ore information oo the sclf-tesr and BMP
diggnostics is pives in Chapter 3 of this manuwal,

49 MicroPDP-11 DIAGNOSTICS

4.51 Vser-Mode Dtaguﬂsﬁm

These resrs can be used by an untruined opsrator to varity the basic operation of the r.-ptu;:-n Lser-rmonle
tests do not cause soy disruption o deta netwarka or deviges o whic: the DHGH | may be vonascted.
Such netwrorks and devices 4o not have o e Jisconaected [Com the DHOQLE -;lu.nrg the tests. The
MicroPDP- 11 gvgtam manuals desceibe how to load and run thess. didgnesucs.

4.51.1 Rumning User-Mode Tests - Al user-mode esia are rua by gelection from the fesl menu
displayed when the user diagnosuics are booed. See Chapter I for raoece detais, -

A MicrgPDP- 1| Maintenance Kt i3 avuluble. which allows trained personnel o mun individual

diagnastic programs under the XXOP 4+ diagnostc manicor, and o configure and run DECXL L system

%ﬂﬂmﬁ! The EJ'I.DP+ functional dJag:rmsr:m ia ‘v"[-IQ.dL"' BIN, and the DECXIL meduse s
ET ] B.I .

di MicroVaX I DH.GI"A:DSTICS B

Diagnostics for MicroWaX I systema all mo under the MicroVAX Mainternaace Sysrern (MAIS), T']:u#
MictoVAX 1T svstem menuals deseribe how to load the MMS inte the MicroVAX 11 und how to om
MMS diagnostics. All the teats can be run &y selection frem the st meous displaved wher MMS 5
.baoted. . . :

d.ﬁ 1 Laer-Mude Tesms -

These tests cin o2 used by an uncrained operator to ?enf'- The hagig ¢ -::-p-:rml-:m of the cption. User-mode
tests do oot cavse any distuptian to data networks ar deviess 10 which the DHGL! may. be connected.
Guch networks and davices do 0ot have Lo be disconneeted from the DHQ]I -:lu.l.ng -.he tesrs. See
Ehnptrr 2 for mare -::]e:a:]s,

ﬂ.‘.l' SING THE LOOPRACKS

4.7.1 H3ITT Staggered Loophack Test Comnector
The H3277 is used during maimenance diagnosic waes on either ELA-232-D or DEC2) installutivns
[see Figuee 4-3 and Figuce 33, It ailows all chenneis to he wsmed,



~d.7.2 HMYT Line Loopbwek Test Conoector N

- The H2{37 is used during meintenance-mode disgnostic tests on ELA-232-D installatioos (see Figurs
4-1) @ ridez a faull to 6 singie channel, The older style HI25 tzst connector provides the same Signal

loopbacks as the HILT9, and may be wiad in its pisce. .

. BISTRIBLTION

ﬁ - PAMNELS
AEOEL-X ERRE

CaclLES

\——— wopem | ——T— | mopem i ;ergmm.u

Figure 4.7 Using Loopback Connectary in ELA-232.D Installatigny

473 H3101 Loophack Connector
The H3101 loophack connector {3ee Figurs &3} i3 used during diagnostic tesis for DEC43 irzallations,
Etis toro loopback connectars in one package. end consisis of 2 female 16=way (copneck connector aad a

male J-way ioopback connector, It cun 9o connected either 1 the active bulkhead pasel or to the J-way
distnbution panel. - _ : : .

4.7.4 HIN03 Loopback Connectar _

The HIL03 lvopback connector (98¢ Figure 4-3) is used during maintenance diagnostic testing with -

DEC4IY instailations to tegt gach line from the DHQLL at the outpot from the HILO4 cable
<oncEntracar. : :



EOUWER OMMESTOR

g D]—-\\‘-“

1-0&

g{

C43LE =

CoMCINTRA DR

Figure 43, Llsing Loophack Connecrors in DEC42E3 Installations

48 MicroPDP-11 SERYICE-YODE D-IAG,i"HUE-TT{!S

-1. B1 MicroPDP-(1 Fungrlonal Dua.gunshc

TR Rl
E™Z

The fuaetional diagnosie Mee (e MicooPDPE-:1 35 YHQA . BI"'-I This alscn wests other modules in the

$aroe t'aruly ler exampir, the DY 1L

Al b-:":t ir. the ',:lr-:-gram aqks v four l.]_ui.‘-bE]DI:IE- d.l:ll}l.lt the hardwars confieuraticn. These L

¥ LT"?R a-..-iress
®  egtor address
&  Acrive IIne bitmap

% Laopback tvpe

The diagnosiic wil: then "size’ the optias 10 determing modem or duca-zads—chily. 8 ar i6 lines, ang then
arint (hid informadon. The cortrol chip and EICT-";F.T revision levels are aiso prinwed. Alweys check

that the Lol ‘szes correctly,

48.1.1  Test Summaries = The following list sumpiacizes the MicsoPTP11 fuoction diegnostic tests.




L.

11.

NOTE .

These tesr munhers are omly given as 3 guide. For
dersils of the tests for the revision yor are odog, ses
the appropriate diaguostic Hsting. _

Register Address Tes; — Verifies that the Q-bus can rmad and wrire I3 the unit unde test.
"'-"[:"LETER- RESET Test — Yenifies thar a master 7eser cleams .1.-11]11:-; % secands.

"'-'iﬂbTEﬁ. BESET IE!ZIFI Sal fva's.l;::l T—‘ﬂt — Verifies thuta mas‘t-l:]" [ -F [ E-ca.f:!. o .j.ppr-:l;:]rnal;ﬂ
20 m3 when the ski pﬂElt'-tESI seuence is used.

R-."L'I:'H:"-.R.-"LCTER Fizld Test — Yemfies that the Sata bits of tae codes in the receive FIFQ
af:e: 4 master resel and skip-self-test are consistent with the skip-sali-test codes.

X FLAG Fisid Test — Veriftes 1hat the chree data staces bits {wverrun. framing, and pinoty
errar) are all ser on each of the skip-self-sasr codag jo the FIFO after 3 master-reser and
Skip-mil-rest seguence.

RX.DATA AVAIL Test — Verifies that the B3 DATA AVAIL bit is set when the skip-saif-rest
coden arein the FIFQ. and that it clears after they, have hesn cead.

BEX.DATA VA LID Tese — Verifies ¢k sat the RX.DATA VALID bt i3 &1 for all thecodes in the
FIFO. and <lear aftar all the codes have been. read.

—BRX . LTNE Field Test -— Verifies that the RJ{LINE line 'h-tll:L'i ape correct for tha
skipezell-2est codex.

BMP Check Test — Verifies that the uait daes not |ﬂ.|:|1ed1atn:lj.r fail the :ackgmund monitot
program, a5 this may nvalidate furthar t::itil

Skip Sell-Test Test — Verifies that the udit skips the mif—tﬂt in the lime ailowsd, and thar (he
FIFQ containg the cormset codes afesr its c:l::-mple:ian.

DIAGHOSTIC.FAIL Test — Verifies rhar, by using the skip-seif-lest sequence. “the
DIAG.FAIL bit sets and clears with the allowed. times. '

Self-Text Teat — Varifias that the woit's salf-test execures -.a.-:l.J:un the correct time, 3ad 1hat [I:u:
correct codes are ceturned o the FIFC after i3 completion.

Self-Test Fail Test — Vierifies that the uait will Teport erriars when if is Forced to fail By using
the special fail sell-test sequence (dectmal 146314 writteni to wansmit buffar count registet).
The DIACG FAIL bit sets, dnd at Jcast one self-tast [ilure codei?31) i in the receive FIFD,

Chip 1"'!l"i-l".'ﬂ'l Mumber — Verifies that the chip version numbers gee repnrm:l l::l:lrrl:v:thr aod, i
requestad, prots them ot

or umed,

Ward Access Read/Write Test — Verifles that the regisoers sespoid correctly to zead and write
1089, '
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Word Access Reac: M odify Wnie Test — "f':I.',IJ:Ii:E tha: 72 registers Wil respood cormecthy o

read: modify /' Write aptesiey

Byte Access Bead:Write Test — Verifies cha: the .'Egi.j.l_:ﬂ wiii mespond carmectly o byts
pRad write Al

Hyte Access Rewd Madify Wite — ‘n'r.-nﬁea Lhat the rzmsters will cespond coerecty ta yte
read modity wnee accesses.

TX.DATA Tovalid Test — Verifies chat, if 2 chasacier i§ writsen (o the transmit charsacier
register (TACHAR Y withawr TR DATAVALID <13 > ser. no T.ACTION occurs

TEDATA Vval:d Test — YergAas that if 3 character u. '-!'r'l'i'[tI!I'; b she sransrit churacter registes
I'T:':CH-"LR" 'Jf'ill:l TH.DATA. 'W'LI.ID-—‘C 15= EEL. :1 T ACTION oiepsirs.

"TX.EMABLE (Tnactive) Teat — ‘-e: fies that when 4 iine's T:{ ENBL bur is ieat rinsmssian

#hl net ake place oo thar ling,

TX.ENABLE : .-5“. v Test — Verifies that when a line's T ENBL b is set, trangmiss: on
will take place or thar lige.

DAA START Test — "-'Eﬁﬁh that each D"-'i.ﬁ. start ke '-1'1.| Ll:u'll.ite RN Y transrmussiar; an
[ [

DMAABORT Test — Verifies that each DMA gbors hit will stop 2 DMA transmission.

mhurn s T ACTION, and 5ul::l:55t'1'.ll_'.-' Testart the DM A,

- Pivla, ERRCIR Test — ¥erdies that “he DMA e*rcvr bat 1 i the CSR reparts DMA arrors

cormestly wl:u:u they ooodr

EIEQ Dam Tast — Venfiss hm the FIFCI wiil hold 256 caaraerers without cormupting Zara,
erd that Il:u: OvErTUT 5 .5 ciear

0 ALTO [nactive Test — verifies (at the unit will not respodd o incoming XON .u:u:I XOFF
characters when QAL TO 48 cleur. . .

DALTO Active Tl == "r’mncs that The uait r-:snl:lnl:l_r. cl:-rr:ct'} to incorsing Iow.cootrol
cherzciers when demive, :

eALTO Iuacmc Tesc — verifies that the unit 'Alll not geaeraly XOHS and XOFF characiers in
nespaonse fo the appmpﬁaw F1F} conditons -#hen LAUTO 5 inactive.,

[AUTO --"u‘:tl'-'f Test — Venfies that the unit will generate KON and XOFF characters in
response 1o the dpproprate FIFC cenditens when LATUTO & aotive, )

HﬂH-‘iGFF.'F:iit:ring Tear - “erifies al when . LPR<0> DISARNREPT and -
LMCTRL =<4 = QALTO are ser. KG"-J-HDFF whureCcters ars ot puaced tn the raczove silo

Interrupe Test — - Verifies. that the yait will g:r:mtt reception and hansmissicn muzrrup'

eorTectly.
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the state of the looped-back RTS contro] Line.

' Diagnestic Fisld {BAMP) Test — Varifies that a request ta the unt to report BMP status cades

is complied with within the specified time. All active linsg are tested.

FIFD 3°4 Leve] Inactive Teqt — "-'-E;nfl-!ﬁ that the 54 leve] alarm does not become active below

the 3/4 lavel, :

FIFO 314 Level Active Test — Verifies that che 374 level 2lamn becomes active shen the FIFO
s 34 full. | S

FIFG 1/é Level Active/Inactive Tase — Yerifies thar the 34 evei alarm, ance activacad,
TEFALAS Active uncl the FIECH : ] reduced elow the 172 level,

FIFO 12 Level Test — Verifies that the FIFO 1,7 lavel alarm svaaml. besomes active and
Inactive at The gorract levels, . . .

Break Geoeradon Test— Yerties that all seriai transmit Yines <n generate 3 orzak by setliog
the BRK bit in the associated LNCTRL register B

Mo Overrun Error Test — Yenfies that the uoit onder rest il NEL report dara ow¥errum srrors
when chey do not cecus . :

Cverrun Ervor Test — “erifies that the unit will report data overrun erroes wheg 257
chiracters are meomrved.

DTR Test =— lf:modent coatrol available, verifies that changiog the sate of the TR bit
affects the state of the DTR coatrat line. )

RT3 Test — I modem cofitrad availabie, verifies that changing the state of the RTS bic afects
the scate of the. RTS control line. ' - _ :

D3R Test — If dodem contrql available, verifies thar the DSR scatys signa: correctiy reports

the slatz.of the looped-tack DTR wontrol fine.

R Test — IF modem codtrot available, verifies that the R atatus signal correctly reports the
state 0f the looped<back DTR control line. : : :

CTS Teat — IF modem conteol available, vertias that the CTS satys signal correctly reports
ihe statm of the looped-back RTS coarrol ¥ne : '

DCD Tet — 1f maden cootrgl avalable, verifies that the DCD stamg sigmul aorractly reports

DTR Inemractions Test — [ modem control available, verifies that changing the state of the
DTR conteol signal on gy line does not affect the Sate of wny stacug sigonals that i@ is oot

. looped-back to.

RTS Interactions Test — [ modent control available, verifies thar chenging the stat= of (he
RTS coniral signal on any line dows oot affect the stata af any status signais thar ic s por
looped-hack ta. ’ .
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0. Transmit Line Tes: — Verifies shat the transmit lings and -eceivs ioes are workine zorceory
throvugh e device cablas, disimoution, paoel and copoack conndetors. Execuied onlv o,
S¥TerRaE Micsde 15 aelaﬂ.ed.

2], Transzit Lines [Rteractien Text — Looks lor any I.'ITE'TJL 100 b:lm.'.m:l cnes. Execuled anlv if
ane of the external loopbacks = selegred.

=2, Fagawe Timer Test — Yapifies that the bowd-of timer For recsive |nt-=1'1'11p:5 13 L.pumll:na

corzeetly. and rhar che 3 4-[ull .eve- averrides the [iEer.

33 Mo ed
S, Mo oused
55 [MA Adlress Tesy — Yersdes t..a: tae unit can Access lI:u: FuJJ MEmOry "-'«'l:IJl.b = oo the

madaine via M A acoess,

. Modem L.-:cl]:lm-:.k Test — If modem concrot available, ahows the operaor Lo t287 Aodem
. finks '.n-nu:h are altacTed [0 [h-: Unil $EM3. pOrsd,

Kaw :naﬁl Eckuo Tese— Allows the n:tpcrar.ar wa test erminal links {or other edmmunications
Aoksl. whign are atached 1o umt serial pocts, from remore ends of the inks.

38 Single Character Test — ‘erifies thet the uoit will treosmat and I'E‘.'l:l'r"ﬁ EOITELTLY usIng
an-D% A mode ar vamous |JI'.II: parameters. '

59, DA Mesfe Tes: — Verifies that (ke Ui wlﬂ :ransmu and seceive correctly using DA ar
Y4rlalls Jll:li: 'FIHTH]'.I'l':l:"."E

b e B

al. - Framing Error Tase — Verifies that forcad framing =rrors are rwnr.tnd gorrectly, HIZY
sliggertd Joopback orisw i

&l.. Party Ermor Test — ‘n-'"'rl:s that faro=d p-ant:.- =rEOCE aTe reparted correctly. HIATY staggered
I-r:n:}phacl-: anis.

o ApiiL Sp:ﬁ:} Test = ¥erifies Lhat the umt will lunctzen carcsetly wging Siffersnr raasmil and
ragelve spapds on sach active line. H327T staggered leopbeck oniv,

[
Y]

Report BMP Codes Test — This pseudostest faports the Grst 32 charaziess which wers
diseqvered in the FIFO Juring the exequrion of the other 193150 This avoids intecrupiion of th2
oiher 19513 By th:ﬁl: eodes, 1 they are not crtical to the gerformance of the tests,

432 DI'.CKI] 'Dhjeﬂ hlodale
The DHGLL Ohbjerct Module is the s2me as for 1 he DH‘.- Li. :{DH‘.’*' 9]:10

MOTE

Enll] rersions of this rumiu]t D3 MNOT support the.
DHEI .
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The ]'l]JIIJ:I:I.IJJ]]. ps:sﬁu:tm which mus be specified ars:
L BYA (Device Address)
2. ‘:-"CT (Vector Addreggy
3. DV (Device Count). if more than one.
The default opersting made is with al] lines looped buck inf=rmaliy ac 96003 ':!-:l.u-a:!.

49 MicreVAX I SERVICE-MODE DIACNOSTICS
The DHOQH | wee the same diagacstic moduls as For the DEHY1], MaDHA.

4.9.1 Confipuretion Tests .o

Tae module 15 "sized” to check the number of lin=s (% or 16), and whethet it suppacts modems o is
data-leadd-oniy. This information, together with che coneral chip and ©CTART revasion levels, i3 ddded
w the syseem configeration fle. o

493 Fleld Service Punctional Tesits . ) )

Before the diagnostic runs 2 field servies test. the sct-up procedure for the DHQIL Jagnostic is
executed. You will be prompted to attach any loophack connectors or cables (Far instagge, bulkhead
- loopback -connectord), Dn pressing the RETLUTRM ¥ey, all ports arz sized o see 0 which ports {on the
samee contrailert the lcopoecks are atached, This information s then displayed. and <be Reld service
teazs ane sturted. This set-up peocedure is run only once after confguration of the diagnosgc 3ysten.
Thers ara L0 tests. Numbers | o 5 arz verify-mode esg, oumbecs 5.to [0 are service-mods tesis.

TEST 1: o thos vest, the DHQI] is initialized and addressabilicy checks are made om warious
reauskars. T .

TE3T 2 Uses lpopback connectors and cables sized Juring the setup procedurs to send sngle
. chataciers in programmye] gurput mods over part O vEing baud ryes of 300, 1200, 950

azd 35.4k bavds; and with various dara lengehs, atop Bit 9izes. and panty oorions. it saauid

be noted that, due to exseution tme constraing, this is the coly test. orher than the wiilities,
.which exerciaes the sntire Tange of character options. . '

TEST 3 Perfortns extensive DA testing theough loopback connectors and vables sized during the
siup procedure, nsing different buffer sizes. Al ports are tested simultaneonsly at (9.2
kbytess. FIFQ overrun and DMA abort are tested. Toadditon, if a port i3 determined to _
be connected Lo a pert other than itseif, 2 more thorough eear of gutgoing datd fow-contra:
ig perfornted. : '

TEST 4 This 1est uses lgophack cu-uﬁn:tﬁis and cables sized during the s=tup pr-mén:lure to perfurm
eatensive Row-control testing QAUTO, TAUTO, and FORCEXOFF [unctons ar
exercised. The break signal function is alto rested.

TEST 5 This test exzmices the modem controi signals for each of the connected channels thar wepe
determined to be looped back during the setup procedure. This emaufes riat che
- varresponding inpul signals are vatid and that the DHOQ1L may e confdgursd 1o intermapt

when 2 medem control signal is assertsd. : '

Test 6 Thiz 18 the same a3 test |, except that cesting occurs through ‘cahles and lacphack
seonectors sized Juritg the setup procedure with baud rates of 300, | 200, 3600, and 354K,

e 4]



Test T Txis iz the same as esr 2, excepl [l [E*'-[ Ng w<curs (iecugh tae cadles and .t:-l.11:|:|.1|_|r.

crEOnEClars,
Text & This 15 the sume s test ), except rhet testime-ovcars throueh (a2 cuoles and eophack
ORI OTS.
Tasl O- Thés rest exeraices the mu:-dn:m COTEro s:gr:l 5. F-:-r each port, ensusng thar the DHQL . may
: be configured |n1errup[ 0R L2 2ransiaen of 4 molsm sighal. .
Taxi |0 This is rhe same 45 @5 5. excepl |I:La|; 1agiing oocurs througn the mabiss and loophack

cannesicrs.

4.0, 3 Field Serviee Exerciser Tesis
The evero1ser st s h.,-;..qgne.:l =0 stress the svatem by 1|::1ulat|ng rormal system opgtation, Tis o
4% 11-:\&11 By enEroigng stterd, Jeviees :]'ElLIJlnll'Li.'.l.'.'l.I-!-Hr .

Test 15 iL ':.I,-rn'lln:'.l an :-. .h-: S -n:.‘u.e 2535,
Test 2isa :r_»n-miuu[iu.—_ afl the vendy- arnd SETYIGE™ -n:.'n-ie 12513
Thaese [esls ara L ab w-* Ls.l:m*- 3 :11:[1. .-i-ll'li cahiss an-:l wapbeck ranagctoes found during se-up.

4.9.4  Utiities
The three volibes provads simple routines to:

# FRun echo tests and teromnal (9575 o0 spectic lives.
®  Loca sabie fauls, using the loopback conpeclom o wop Jata back to the medule
# Check thata werminal. or remote SJuiptnent, is correct’y trznsmiting 104 receiving characoers

Uelity L This utility permiis saaged test:ag af the DEG!: and associated cables;coonestore, The
' -l|.-_'|g,-u-;_13..1|. regues: configueation parameters Srom the opsraton and then repcatzdiy
tests 1he portkss for da Jeopack integrity. The operator mey, 2v sirategivally piacing
.copeack connectors ab vanous poanls m the sommunications path. tpiate Jefective
cnits. The oneratar is not promptec as %0 whees o place the . -:-n]:manl: COTMECIITS. AUT
S Che magnasu: interprer the resuiss of the wmsis,

1La

This utsdity permuts tesling of remaote commuricaiona devices. The dianosiic pais all
ports into Temote loopback mainténanc: mods Al characters sent te uny port will be
schoed hack to the serder at Saud races up to 9600 basd, Mo aperator conbguration i
necessary, Because of mbheren:, DHQLD befenng limialiens, cadcicrers may be ost if
crapsmitted oo rapidly By the terminal. )

Ll

1oty

s

Thig winiey sends test sieings 10 the pociis) sp=cified by the apericor o aid dlagncses of
remmcile commamcitiras devices, The operator may vhooss dny aad raee or characer
specitics. The port uodsr t=st s coabtipured wizh aulc-dow cumicdi [oF cUigOing
SREI T4 '
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410 FIELD-REPLACEABLE UNITS (FRLS)

The FHLs are:
Rel‘ernm:-e N,
M3L07
BCOSLaxx
For E14-232-D Installntionsdnatmld
 H3ITRA
For DEC423 Tnstallations
H1Lnn
BCLAC-25
EY

2. 1TTTHEN

ltem _
Ded.-height DHOLL modu.e

Flat cable. 3} conduczor
Distnbution paoel

Agtive distribudoa panel
Multrway canle
{Cable concentratar

Power cakle



CHAPTER %
TEEH‘HIC AL DEECRIPTIGH

51 SCOPE :
This 1.'.|:|..:|.|::l‘]' avis a lechnical cesenption of che DHQI L ady Oeflronous multip] e.:er Fizure 5-1 chaws o
hlcex diagram of the DHQII, and 2ach biock identified i the diagram is descobed in his czaprer
Whle raading this chapter, ¥ou may Bnd it useful 20 have accass w4 DHQ!] pronset {paz Aumbes
MP-023%0) :

52 OVERVIEW
- Figure 3-1 shows 3 kios k diags art L'ﬁf the DML [ can he hn:u]n:er down into Lhe toilowing seqrivns:

RaM — stores conts ol mtormation and prtﬁ'-rldn:s the . dats buffers

OCTART — confans ¢ight usvachronous receiver traasmitters, Jaud-rate geqe*murs ane

inteeface g

Cnmrn. me — CONIAits i2quencers and ather logic 1o implement 3l the functzons of the
DHO1T outsida ol the OCTART )

Swiichpack and Saift R-.Elﬁter Section — dl:E.T:l:& Jw: dm:! addrese and veelor, and the m-:u:l:
of eperution .

Q-hus Dri'rers iad Feceivers — provide the elsctneal mtertace o the Q-hys

Modem Letehes — laches the BTS and D"F.R modam contral simals

. Line Eneerface — converts signals 10 and from hine [evels

Power Converter — '..'Il'l}'«"idﬁ ]:n:mtl'.'n and . pegarive 10 ¥ E-I.:I]:I[:"L'ii:‘.-i far the Iine interface

Each or these bigeks 15 decnbed in TGre Jefil in Sechion 3.3 Jection =4 des'.nhm the dow -::|:| dara
. taraogh 2 module. .
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53 DHQU FUNCTIONAL BLOCKS

£3.1 RAM o

Figure 5.2 shaws the way in which he RAM is ussiened Lo the vanows funcions. Twe kv of Bad o
used, wiica i diviced inte three main secoode: :

¢ Thetop] kbvie consains the Ad-charagmr wansnm; FIFOs:, o pec q.han*l.e' The DHOT] uses
anlv cignt channgts. and the rest of this ared 15 unussd

& Theosst 312 bvies cootun the 238-ward meeive FIFOD. The low byte ol each word containg a
repesved character and the high byte concaing status infermation. such 4s channsl aumber
|_|_‘||:J 2rror staius. )

& The =ctom ‘11 byies contaid he 33 b'.-:: cantrad ri:glst:r areas, one per channel. Thzse
© regiszers conatrol the data Bow through the DHOI L, wsiag the sequancers @ the cancrai chip.

531 OCTART

The GCTART contains 3 asvocheonoyds recevar, tran:.mtr.t:rs a l&output baud-rate g=rerator and
inarface lagic. The AR T ure compaibie fram a setial-line viewpasat with those wn'the 2681 DT ART,
E.a-:. hﬁ'nnei has only 3 single nuler on I::-clih transmii and rEceive. T]': UART fast 3EG-.J.-‘:'1-.I:[ oo Lhe

and a =-wc~r.j pt:. slize Fl FD [u r:u...l:n papRaver, (hus cumpleang :umpa_n-::uhr:r with the ‘ﬁE: oU M‘LT

“The QCTART is shoar in greater detail :n Figure 5-1.
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Figure 33 OCTART

£3121 ControbChip Interface — This mapapes W0 @parate sourses of injommatcn far she
OCTARTS, they are: . :

®  Recesver Transmitter-Ready  Scaaner Remster by LsC:A =, wogetker  amh [2
recerverseady hit .

#  lndex Regsser bas T=CiA =,
The scanner logec seans eazk chanoel in tuet until iz ioeates k chanoel needing servicing, I then assects

the intecrupe ine o the control chip. A channel is ready Tor servicng when eithee it s '2‘1_"-'-: 10 Acoepl i
character for rransmission, or 2 character has been received, s indicaied by the teceiver ready b



During the servicing of ths ineerrupt by the centrel chip- the L= C A > birs rell the control chip wiiea
l-hdﬂllﬂ bas interrupted. Uit is 2 raceive interrupt. the racaived character = pressaed og the D<= T0>
tnes. It it 13 a trangmit atecoupe, the control chip will sither present a charageer on D=70> . or
periorms & dummy rinsfer, whech has the effect of temporently disahting tradsmut wnterrupes from thas
channel, Mote that the receivars ale given prorty over wransmitiers.

Regiscer Bits T« C-A > select one of sight chandels during a register ageesg, .ﬂddrm lines A = |:0t=
sgtect vae of fouwr reprscecs as.:m:m[ed mtl:[ ibat <k un.l:u:! .

53.2.2 Line-Parameter Register - Each line has its own lie-parameter register desived from the
‘J-bus-accesnble LPR and LNCTRL regsperd. )

5323 Modeni-Status Multiplexer - This presents to the conteol-chip interfuce the four modem
aolcl inputs for the chanpel being addressed by [<CA> when the conotrol chip reuds che
midermn-status regicter.

5314 i[.mp-.uumd Control - This implements the funcrions of I:’.i-& maimtenanca mode i (ses
Fection 3.2.2.4). . )

" 3315 Bawd-Rate Geperator — This ;:-ru'—lde:s 16 independent baud rates for iransmit and receive, -
f]:::;r:qllgt‘ter baud rates ure .ndup-!ndem frum I:h: :I'D:I.‘.ﬂ-f ratss, and thersis e ut:r-::lupmdenc‘;' betwezn
533 Conired Chip )
The control chip containg a(l the necessary logic and sequencers o cootrol the- nnerat::::-u ol the J‘_‘JHQI l.
The luncticos of this IE‘ cid be broken down nco sight I:luci:s
& Timner and R.A\-'[ Teok Eequ-&nu:r rT‘l‘ R}
. I}bu.a Trterfacs QLEY}
® DM Siow Sequencar (DMBE)
» .DMA. Fast Sequencer (DMF) - -
& D [0 S-':q.m:m:ur (D10
. # UART Fagt Sequencer (L AF)
& UART Slow Sequencer (UAS)
* RaM Arh[tratn:rr (RAR_B]I .

5331 Timer And RAM Test Sequencer (TTR) - This sequencer controls the powerup sequence of
the module, On puw:r up, the TTR: - . : . .

# Resets the OCTART

# Resers rhe modem. laches



& Closks the switchpack setbines 1o the controi ship. RAM 2adeess lines ars used o selesr the
stult repister operazion. and RWR.L (RAM wrie) is used to clock che stolt ceyister (see ]
Sacticn 3,34 for moppe piat™manion)

#  Toststhe RAM (whichtak=s 26 msl a0 levems i itnu defined stare which reflects the power-uo
srate described io S-ecucnn i3.0. .

The sequeneer 3190 generates :nteroal baung sighals for <he conico Sup.

5332 Q-bus Imerface- ({)IF) — This block comaains the lagic o handle daia [Qr and ntecuoe
gperations. and aise DMA operations ctough its DME sequencer descrmbed in Section 33330

The QIF al-’.n incluides ather Fuh:::-:ns ELCT as:

. A :n:-::ual dara- um hanr_fle-' 31 that the Q- hus i5 pivan a t'asx rspo nse fime without having @
wait For Basd aoces:

& Logic o kandle iniersupt "qm:ﬂ generavion and vector asstr‘tmn [using dars rad from the
switches 4 power-up).

Yome :ic'-'lc: egiser it ame also jmplemented 1o this Hlock. such as:

l [ndirest 3{.‘.;1&.55 Peisler Foidierd

® [nceccups enable bate.
85333 DMa Fagr Sequencer (DMF) = DMA operaticos are controlled by » zombination of the
DWEF | DM A-Fast) sequencer Jeseribed hers. and the DMS (DMA-Slow)] sequencer (deseribed in
Sdection 31340 : X
The runction of the DMF sequercer i§ 1o betome (-bus master aod then sequice cheracters from the
J-bus at maxzmum O-bus sped. ALan RYCrREE Tate ot 1 word evary 250 ng in block-made DAA, (1=
DM T acquired up (o B words 116 Cnaracters) during its bus mastership, In aon-bieck operations. up to 4
- wirds are urquired while it s bus master Thess characters are transfzrmed to the trapsmit FIFO under
the conerol of the DMS sequeneer, Th.e [MF sequencer operaies 45 & slave oo the DS sequui:.er. '
5334 BnA Slow S-:qn:mr {DME]- = Th:s s.eque-u:er has thee mn:lep:ude.—u: fruoctions:

. T'c:I 7 Lbe chaonels uni] it deteeis the need for 3 DMA Oparatian

# To handle a DA tmosfer by concrolling (12 DMF 4B UenCET

& Ta ham:ll»: an AE'DRT rﬂqu-:sl;

T r'-'fP'-'-'fL ) T"; ACTION at the znd af a DVA x:-p-a-‘:mcl- i this lI'.Il:lLI.dI:_E sueceasit: APErALONS,
dxored operations:, dnd opecabions cerminated u'“t-r & bus #rrar.

5.3.3.5 Data [}O Sequencer (DLO) — Thig sequencer waits in an idle loep '.1|:Lt|J siznals from the - bus

I[::t':ﬂ‘g{ J;hr EJIFI cause it (o pertorm ane of lbe (-bus data [ operations — AT, DATCHB), and
]
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This sequencer aly detects operations on zertain registers and rakes dppropriate action, For exampie,
afzer a wrile operdtion to an LPR or LNCTRL register, it 3265 2 bit o the RAM confrol area for that
chaazel v indicate to the UAS s2quencer that the conteats may have changed.

5.3.3.6 UART Fast Sequencer (EAF) - This saquencer handles ineerrupts from che QCTART. Whea
am ineeerupt is reczived, the UAF reads the OCTART stang cegister to fnd the shannel sumber, and o
stertin whether it is 3 seceive or transmc inlerrupt. '

For a wransmil oterrupt, having checked thiat there is a character ready 1o transmic, the UJAF ransfazs
the sharacter direcsly from the BAM to the GCTART. For a raceive interrupt, the UAF transters qe
+hdracter directly fram the OCTART to the top of the dword FIFO in RAM [low byre). Then the ercar
status, which nad previowsly been read from the GCTART status regigree, i3 written to the FIFO high
bytz). - . . .

=337 UART Slow Sequencér {UAS) ~ This sequender m.all 8 chanpels (i 160 us, o guaraoes
wperution on all channels at maximum possibie data mtes). For sach chanmel, the JAS:

1. Moves received charactess from the bottom of (he d=word FIFC in RAM into the 256-word
shared meesive FIFQ. It also handles recaived XONXOFF cantreal characters. :

4 [mplements one of the following six actions (listed in priorisy crder) betore repealing step &
for the neat channel: Modem service — it checks modent status every 10 ms -

®  Linc-Parameter Register written check _ it checks '.J.:heth:r'th.ia register has been
“iaaged by the DIO sequencer '

# Line-Parameter Register-change — if duting the IEu.i.t pass it detected that this regisier
had been thanged, it now update the OCTART registers »ith the pew infdrmacon

& BMP Repom — generates 3 Background Monitor %'ﬂ:-gmm rport

- Transmuts 4 single character from the TXCHAR register. or tranamits an XON or XOFF
_tharacter _

® Transmits from the ransmic FIFO

The UAS block also ml:hHiﬂ.. . |

®» RBUF AAFD mntml_

- T‘:.!H:-.-".C'I‘]GN F1FC contral

% Background Monitor Program |"EMP] logic.
5338 RAM Arbitrator (RARB) - TI:L.is arbitrates betwesn the I";v-: RAM 1cuess scquen-::el;s dageribid
in‘sectiond 5.3.3.1 and 5.3.3.4 te 5.3.3.7, giving oee of them gecess to the RAMOCTART data bus,
depetding on the prieriry scheme described here. . -
The TTR sequencer hus the top priodty, so chat it pers 106% R..-*L"-I access For .the fiest 26 3 afer

power-up. Tius guarantees that the RAM will be powered-up to aa vperational tazs =efore any other
SEQUencds ¢an begin. Afier 29 ms this sequencer idles.

5.8



Although it cannor gain wweets to BAM dunng the 26 md power-uo dme, tha DO sequencar 3Ll

gperates. This is aeeded for C3R access and skipeselferest operaoons from 1he [-bus [ses S=cron
1.1 ‘ilj':l_ . . - 1

Te ensure -hird the progress of zach saquender is predictable. RAM access 15 alternates berwesn (e owo
L'ART sequencers {UAF and UTAR) and :he twa CPU sequencers (3 10and DMEY, Ouong CPL -time’,
only CPL sequencers ard-granied access. During 'UART-time’, LART sequeticars have nricrts bl of
neather LART sécuencer requires access, 3 CPL 8 LEOCET £an siea) the cyele, The overail efaat 08 hes
i5 [har: . .

¥ The UART seguencers progress ac 2 predictable rate, This guareniees secvics to each ciannel
at’a rae fasi-enoughn to mAliasl masimum throughput, while soll aliowing 4 requised
migimue e berweett CTART wdte operatinns

®  Agcass oy the CPU sogueneers g mmhﬁ;z:.i iand hencs {-bus BRPELY Zelay }gmﬂ
menimized? by allowing chem BAM access dunog unused UART sycles. aleng with noome:
CPL cyiles, .

[n ‘UART-time", taz UAF has pricnty aver (he LAS1o make sure al] data transiers to ang Tram the
OCTART ure lone as quickiv as possible, OF the CPY sequangees, the IO qas PRority Over the D3
0 EUArAnies mumimum, Jelay n daserung BRPLY. . .

534 Switchpack and Shift Hegisters L '

The TTR sequencet sailts-in the contents of the shift registers after the modiylz has bean ragar {oy BINIT
a3 MASTER RESET). Since the switchpack coritents ars ooly examined at chis time, Ihe moduls must
be seset (BINIT or MASTER . RESET) in arder 10 set now vaiues.

The TTR seguenser in the control chip hus been designed for use in several diffecent applications and
therefore needs to determing whether the madule has § or 16 channels, aod whether it is 3 Q-bus or ]
UNIBLS applicarion’ (the DHOH | is'set up or 8 chenoeis on Cabus). Figume 5-4 showe a simplified
<lagram of the swirchpack and shift register *omic, which 2an beé used with the Tollowing eapldDation.
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Figure 34  Switchpack and Shift Register Logic

First, the awitch settings coonected to the D< 70> inputs of the shift cegisters are synchronous|
loaded inte the shift registers, This is done by holding A DMK end ADOL ow -:'-m}u.l: puising RWR.L. Tﬁi
maitch setfings are clocked iato the shitt ragisters by the trailing edge of RWR.L. ADS and AD 0 are
held low during this Ars1 cperetion to esurs that the respective IF7 settings {DHY.L and SA%L) urs
lowded in the same way a3 all the vther switches. On DHOQL, the switeh geterating DHV.L i held
cizatrically closed by jumper Wi, which locks the modules in the DHV | mbde of operation,
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Afrer thes laad, the ficst il D7 of :het register E200 is present at the SHFT,H inputoo the sontosl <1ip,
and is latched mternally by the TTE =squancer Then (& BWER.L puisas are soplied with AL and
ADDS high (this selectg the shifs lupction). The edtdumne Sl in tae sl remster aoe thus clacked jio

.the contra chip and latched by the TTR. including the las: shifted-in soting (SERT inpars to the B2

==

aheft-remarer (SLOQPL). making & ol af 37 2uts)

Twu further setings nead te be detzrmined:
@ Whecher the devies supports 3 Enes (as does DHQITT) ar .6 lines
& Whether Lhe desice operates on [he__Q-l:n'u:é 138 does BPHOIL] ot oo the UNIBLS.

Afuar the 17 rwirch settings have k2o latchad, the conteol ship sets ADOB aad AD |0 high, It tren selects
the lord functon (ADD) and AP low) and pulses RWR L. Becdusa of (ke high level on ADOY and
A0, 3 high level is lalched inte O7 ol both slt renzisms, cegardless of Lhe switch setting.

The comrral akip oow ories o clear these owe bies, IF the devece supports |6 lices, ADGR 5 coapected 1o
the CLE toput ol E20 I[ cke devige oparaces on the TNTBL'S, AD0 5 codpected oy tae CLE wout of
E11. The control chop therslore pulses ADHE and ADWE low (o rry and clear the rmemistzrs. On ke
TH ! azither cf these connections s muds Doth CLE oputs are suppey pulled bighl; therefore e
regmsiers da aorgear The contral chip can now test che state of the SHFT.H line and deteraine (5o
SHFT H iz bigh) that the DHQI nas eigh: lines. After applying eight RWR.L puises. a second test of
tae SHFT.H Llne shoews tiar she DHOL L operars on O=buz (SHFT.H 13 again hogh),

L T i:II:I.I- Drivers Amd Receivers

Ji% D02 -bus dnver-receiver chips are wsed, E10 35 wired far receive oniv and E2 for tra.*ts:nn ol
The dicsetuen | leadsmit ot feceive) of the othertour (EL EQ, B17: E22) 15 codrrelled by signais [2em (o
contrel chip, Teaveid bus contention. the change of stare af the zsigoals [rom the cootrol chip from

- [festate oo active-is carefuily timed before and afiar changing thedirecrion. [nadditian, E1 and EY are

dixabied by EN1.L apd ENL L while changing the dimetien. This avoids the sossibiline of ascidanally
Elssl:rt'ug-ct:-nLrnj signals such as B3YNC.L or BRPLY.L oo the Q-bus whils chanmng dicscoon.

8146 Modem Latq:l'lﬂ
Twiz 5ebet addressabie latches are used to latch J:u: TOGEm r:-:utn:.'-l signals, "whan the conerol clup wants
to write. he modem coateel tignais (RTS and DTR) it jelecs the Epprnpr‘au: channel using addreess lines

AD = T (gme Figure 5-31. AL che same time, ADM wreites i vaiug Tor BTS.L. and ADDS wries the -

waiue Jor DTR.L, to thesr respactive addressable latchzs. The contrai chip hea asserts M DL to latch
rhose pwo values, The RTE L ang DTR.L signals are writtzn active low as they are inverted by che Bos
drivers, ' :
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537 Lioe [aterfuces .
The interdace to the seral lingg is provideg o vz acrel ine ressiver chips itvpy 3180 anc three ootal ane
drver ships {ovpe 51700 These are inverting buffers which zonverr herwszen hasz evels ar tivs JLang J2
sonnacters and TTL levels at the OCTART und modem lacches.

"S5 Power Converter .
The qne drivers cequire — and =00 volts de. The O-ous backpiens seppiz only + 12 valsde A nomiaal
+ 10 vielrs s generated by droppine doews the = 2 wielhs across two diodes. Tae —10 velts s donves e
+ 12 voits By avoitage sonverter, Thes device uses switched-mads povezr-supply 2chngues o geoerae

‘the negateee voitage. The cieswit is uilt around & TL4%4 swiching reguiitor (ses Figure $-51 Ths uses
pulse-width moduiation Lo meealate the -0 valt ourput..

Swirching-pulsas Mrom the madulater swech o transistar {0QE) o forv2rr 4 de HMput 1o a pulzad de
corrent 10 an indecior When QI s switched on. poiot X becdmes pasitive, <ausiog cureeal o low
thrpugh L. Drumig Lais pericd, 3eeZy 6 stored in the inducion When 271 swatenad ot pooasiy of
the voliage acrosz iheiniductor i3 inverted. and she 2nergy stored in o= inducter s ITENSIEICEC LIOoLER
the paw Tarward-tiased diode Lo tag smoothog apacitoes. A5 cussent is sransfarred <o the purput. the
vaitags a0 ¥ rises until the Siede s cut ofagun. The croust will 6% in this stz uatil che naxt satiching

pilss tamms QL an.

The irset of Fleurs "--:- siaws v aical i ducmr sutreat wakelorms. With 7 switcned an. curn:'tt oy LT
lipearly until Q- is switched off ugan, With Q1 switched off. e coslapsing fi=id in the ioductor
oA A0S current fiow, which rodudes finsariy s 1 is trapsfermed to the oetpet, The wider the switzhing
puises. the more power (Ra s transfereed to the auzpuc. . )

Feedback from the cuiput 1 vompared willl & cefereoce, IE (2 ouipur is 300 high. the pulse width is0

-weduced; :f too low, the pulse widch @5 iocreassd. This Teedback action maintaing output voltage
requiation Tor warving loads. This same method of companson 15 used Lo uhnplement ovee-currant
pretecticn. The nducter ecent o3 sensed acrosa Be. IF chis exeecds 2 presed hmt. b e switching pulse
width is reducsd. The swilching [requeney (60 kH24 @ :-eiec:ed b'-' Bz and Cs. IF the oscillacar is '.h:-rburg
4 sawtonth wavesDrm can b seen giom 5
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£d DATA FLDOW :
TAis secnon descries the general Aow of dard through the DAQLD between the G-ous .m:| [n2 eral
Aoes, [or math the receive and he Lriaosmit Dpemtmn_

. Ad.0  Data Flow For Character Re:epunrl

Datz 5 closked into the OUTART in serial form. Wher—the QCTART 1us compizr=t the
seaj-ro-parailet conversign. it gederates an interrepr (LINT. L a2 conteel cnup 1see Figars -7, The
CAF sequencer cuickly rransfers he datd ane the [our-wored FEFYOD lor tas aporepraw chansel o
RaM. and 3213 3 rezerva-date.aveilable Bag. The UAS sequencer sees this Hag aed prosesies the
character by moving it tegether with the channe: 'lLLT“I:-E' a"d error infarealion, e the wap .:ut the
25teword shdrza receive FIFC

The CPL' accasses ke baitem af the receive FIFO |:|1. reading the RBUF register. Thas reansfer is
nandled by che 10 sequence:

542 Dnm Flow For Charucter Transmission

£4.2.1 DMA Operation - The CPU starts 3 DM A cperanon by wricag the szt addzess [or taz .
channel inwo THUFEFAD and TEUFFADZ. writing the numhber of aacaciers o be transmitted inpo
TBLEFFCMT. and then setng the DMA START I:ﬂ The DMS sequoncet delzets DMA START bejag
ser. and 's2gins the DA sransTes o the sppropnate transmut FIFQ wich the aic of the DMF w|QUEDLET
Tre UAS sequenser reads the slutus of that channei’s trensmu FIFD, removes the charagter (adsuming
therd iz onz)from the botom ol the FIFO. pieces it in the Trapsmit Houding Register iTHR and sets
the transmiz-character-availahie iag for the chandel, Tae THR is cootained in BAM as an element of
the conoral ragisier Ara.

The OCTART in‘.i:.:':upts the r:|:.':|:|_1r|:zJ chip when it is ahle to handle & ransmit chardoter The UAF
sequencer reads e transmic-charectec-gvailabie 0ag aod. of it is-3€l, lrapsfsm the churacter from the
THE te the QCTART, The QCTART converts 18 Lo senei formar. and transmits i te the ine Snvers.

5422 Programmed [}0 Operstion — The has: writes a single charavia: 1o the TXCHAR ragister anc
woj the T VALID bit. Characters to be trangmitred doe haodled by the DIO sequencer. The LAS |
. Wyquencet femaoves thig chacacter Cros the TXCHAR eaprseer, places it ia the THR. cleers the TV bit,

i sens TN, -"ITT':T‘"I Transfar to 1be canal Jioe then n:'umir“us a5 —psosibad ahove “or DM A, (rangfess

Jubssguant T‘-'..CI-IAR transfets must anly b-e 1ma:e::| after (e TXACTION aus Teen set for the

orevious [Hinaler)
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“APPENDIX A
MODEM CONTROL

Al SCOPE : :
This appendix contains jafoematien saTil ro hath 1he programmes and che endness (1 defines conirel
sigmals. describes [y pical mudem eoolrol methods. and warns agamst jikely nevwork fadls. A dezded
example of auio-answer operation is included. : : :

- 42 MODEM CONTROL :
Tue DHGLL supporrs suffleient moder conros Lo peemit Tuli-duples operation over the pudlic swilshed
telephons recwork (PST 0 dnd over privite welephone ‘ines. Taboe A-L Lists the gaatral ieads supporied

hy the DG, together wiulk &n expusnation of 1heir use and purpeds. 1o thos appendix. the lerms |

© geodem and deraser nave the sime MELLRE They c=fer 1o the device which 15 used 2o madulate and
democulate he signais fansmutted cver the communicabons cipcits.

‘Table -1 Modem Coatrol Leads

Name ElA-232D Y24 5Pl Defnition

GxD aB In2 -7 " Signai Oround. This is a reference level
- for the data and control signals used atthe
lime imsertace. -

From DHQI! w medem. This signal
contzios e serial BiT soezm. Lo De
rransmitted 10 (he Temore-gtadon.

(L=}

TXD BA 103

LR

RXD B ik From modem to DHGI 1. This signal is
rhe serial Tit strcam received By he

modam from the remots sation.

275 Ca HiE -1- . From DHQLL e medem. Causas the
' . rmodem’s caerier to b€ placed on the iing. .

CTS - CB 196

Ln

Frem recdem o DHQLU: [ndicates that
the modam 7as successbelly olaced U
cefmier an the line. and rhar dats pregsanted
on circoze BA will be rraasmitted (¢ the
sammunicauorn <aanoel.

OISR, o . S Fram modem o DHQ11. fodicates that
o . : the meodern has completed 3l call
sgtablisherant fencuons.  aod is
stgcessTilly sonnected o a

commurications shannes. :




Tabbe A<l Viedem Control Leads (Coac)

MNaie Els-}12D V.24 . PMin DeRaltlog

OTR CD ins,-'z . 0 From D11 0 modem, Tadicarss 1o -he
' medem chat the DHOQLE! 5 powered 1p
and readw o dngwer an incoming oail,

L o - CF 109 8 From modem to DHQT. Indicatas to the
. LrHQ11 that the remote station's currier
signal has bean derectd and 15 witain

appropriaee |imics, .

BRI _E 125 22 From modem w DHOL . Endicstas thar o
- : - oeéw ncoming call is being ragarved Sy the
rmodsgm.

The DH}1 | modem concroi inmeeface cai be wied in many applicadons. Theae ingleda conteol of senai
line printers. tarminal cluser conteoller, aod industrial 1O equipment, in 2J38ion 1o the more usvai
appiications in telephene oetworks. The use of the rontrol leads described in Table A-1 is therzfore
comaglerely dependent on the application, although thers are iaternativnal standards whick telephooe
netwark gpplications should cbey. Thare ara a0 kantware interlocks between the modem cantead lome
and the transmiteer and receiver lagic, Program contrel manages thess setiond. as deceszary.

A subset of the leads listed in Table A-1 could ba used to establish 2 communications link using modems
connected 10 the switched telephone necwork. Ring Indicator (BRI Date Terminal Ready (DTR), and
Dty Carrier Detected [DHCDY ape the absojute mimmum requicements. In some counides [ataset -
Brady (D5R) is aise nesded, It 55 usually desirable, nowevar, o implement modem contenl protoes:s
which will gperate over-most itephone syarems in the world, Also, some protection shoild ba ingleded
“to guard aghnst detwork faults, particulacly in applications such as dial-up tmesnaring svsrems, Suca
fAaults mclude:

.#  Naking 3 channel permanently busy- (hung) because of @ misdialed condection from 2
nofn-Jdata ataton .

® Coonecting.a new peoming <all on so in-uﬁ:_cha:me—]- This fault tugh eceur for exampie,
' atter a (emporary cacrier Joss, if the host syatem assumead that the cacrier was readserted by the
original callex

Modeta contral with some protection iginst common faults, and which is compatiple with the
Teleplions netwarks in most geographic arcas. can be implemnanted by wiing all the signais listed in Tabie
A-l. in the way described by the CCITT V.24 recommendations, Section A2 1 describes a method of
inplementiog a fuil-duplex auto-answer communications ink through modems over the PST™. II is
provided here caly v show che operation and interaction of DHGLE maodem contrel leads in a tyowcal
applicagion.

ALl Example OF Aurp-Answer ¥odem Comiral For The PSTY . '

The system operator delermines which DHG| ] channels should be configered for gither local or emone
cperacion, Local vperation impliea santral of data-ieads-oniy, while remotz operation imaliss that
modem control well be supporied, The bost software will assert DTR aod RTS together with the
LINK.TYPE bit in the LNCTRL cegster tor all DHQ[ | channels condgured for remoze aperaticn.
DTR :oforms the medem that the DHQ T is powarsd up and ceady to acknowledae cantra, stgoals from

A-2



the maders, RTS is assarced for the fuil-dupies mode of aperation, and causes the madern o place i
carrer an he relephone line aheo the modem answers a call. Liak Type IDNCTRL < 8= 0 et oies
modern steilus MLasmation o B piacsd i ke reeeive charscrer FIFQ. wherz 1 will be hanai=d by an
inzerrupt servie roulme, Modem status cnangss are always sepored in the STAT regiscer regardiess of
fne srate of LACTRL <5 > The modsm o5 now preparsd 0 3uid=answsy 10 <0Coming cail.

Dhaiing the modem's number causes BRI 10 be agserted acthe ko imterfece This informs the DHO T
a rew call s g received. RI mas w be io a stable state For ai least 30 ms. o the chanes will ot 2
reported v taz DHGT . Since DTR i already assenigd, (he iader will auro-answer the incomiog call
and start i1 handshaking dequence with the calling stauon. The fume nseded 1 complere e
handshaking segusrcs can be m the order of tens of seconds i Jallbuck-mode spesd seection and
saleilite links are mvoved. The modem wail asses DSR o indioate to the DHOQTL that the call had seen
suveessfully answer=d and 4 Jonpection =stablished.

NOTE

{n same aider types of medem used on the PSTM.
" the oppasite effect is also troe. The R signal may be
very shot. of [t may not even occar if DTR was
previously © aeserted. When this oype of medem
anawers 38 incoming call, lt ssserts [FSE almost
iromediately and deassertd RI at the lne interface.
Proprams musy therefore expect R1 or DSR or DCD
as the first datadget strms change recaived from the
. modem when establishlimg & cosnection.

Az RTS was previously assecied, the modem’s carrier wiil be placed oo the line when DSR, 18 assetred.
When the rmodem nas sucogssiuily placed uts carsier on the line o will agsert CTS. This indacates o the
‘DHOQH that it ¢3n start 1a cransmit date. [1 the incaming call is taz czsult of 3 misdfialed nomber. 4

zarrer signal may neves ke recesved. To guard against this, thie host starts 2 timer when it deteces BLar

DSR. Thisis usyally 1 the range |# '@l seconds. within which ime the carmer must be detected. When

“he modem detwects s Temote modern’s cacrier signal an the line. it will asserc DCDe Tais indicates to

she DHGS | thar datg is valid on ihe RXD lins, '

The medem can aow 2xchange data betwsaen the DHQ1] and e calling stasion for 28 long a3 DCD.
SR, und CTS stay-assertes. [Tany of thase thees signass disappearz, orif BRI s deteeted dunnyg aormal
cransmission. & fault coaditon is indicared, A changs of stare of any 57 these signals causes an interidpt
ihocugh tae recerve FIFOL . : .

Tar handling of the lault cooditions now becomes coumiry-specific. since sgme elsphone systems
tolerare o rransient carrier loss, whele others do nat. In the GSA it wswal i proceed with a call if carrigr
ragumes wchin twe saronds. Tn Ren-17SA aeeas i s passinle Sor selennone dupervisory sionals, such as
dial-tone, ty ke misinperpeatad by the modem s 3 mesumprion af zamer. [ntris Sa3e (e 2ost program
would assgne thar e conaection 1ad beet re=sqrablisked o e original chiler and wouls cause
huag' chanoel, To prewant (his, DTR sheuld be degzserted smmedizryy ater the ioss of DCD. CT5. a1
D3R, 10 abors she connection. DTR skouid sty deasserted Cor at 'sasl raa segoncs. after wash time 3
Téw call souid be answered. : :






APPENDIX B
FLOATTNG ABDRESSES

Bl FLOATNG DEVICE ADDRESSES . . ]
iy -bus cvetems 3 alock of addresses in the wop 4K words ol 2ddress space 5 res2ived for options with
Aodting device addresses. This rinee 15 from L7Ya0000 to L7757 6. ' :

Uptions which sar B2 assigned Hoazting devier addresses arz listed in Table B-L. Thisz tazle gi'w:E Lhz
sequence of uddeesses for soth LS IBLIS and O-bus opeeons. Forexample, the addrzss secuznces cocld
he: : -

DJi!
DHL:
ool .
DUl DLV and 50 on
Haw'ng one list allows us to ose one s=t of confetranon rel=s und Goe confguedtion Scdecam.

Table B-1  Floatiog Device ddress Assignments

wn e G |ed o —

Rank Device -~ Size Sodolos  Address .
: ' {Creckmal] fChcral) '

LI gap - 4 Lo © TGN
DHI1 map 8 il 3780020
Dl gam . 4. mn - L7 78l

G DUV gap 4 - L37e0d0 -
CLPLL gap ' o |0 L=7edin
] LELLA rap 4 o L7 a00ed
7 LA DMRLE gap o4 ] . 17783070
k2 DLV LEEVIEDER L REN 4 [G*== . 17760l

. g4p '
u BKMCLL gap q . L [FTE0LLD
Y LPPL: pap 4 n L77&a1Z0
11 YWialv¥31l gap ) In L3teaL 0
12 VMYl gap 3 &0 Mt ]
ey DWW R pap . . d- L0 L3750
I4 RLLL RL¥II gap 4 o= LTTEN AN
L5 LPall-kK gap . L] 20 S-S ]|
La KWLL-C gap 1 .. e
o VEVIL gap + . La TR
LB CBRXLRBMIILEXYILRXYI 4 o= 1TA0Z2 A0
. EED .

B-1



"Table B-1 Fleating Device Address Asdgnmencs {Cont.)
Rank Device Size Modolns  Address
(Decimal) | Okl
19 DRI1-W gap 4 1o 17760240
w CRI1-B @p 4 100 ++ L 7760250
3 DMPI1 gap 4 10 | TTABIG
2 DPY1l gap 4 il C 1 TTR02T
73 [SBL] gap 4 ia 17700
24 DV | | ap 3 20 1T7E0Z20
75 DEUNA gup 4 o= 1TTH330
26 KDALUDASRODXK? gap 2 4 17750354
7 DMF32 gap 14 & LTe0340
2% KMS1] gap 5 20 LT760360
9 VSO gup : 20 L 776G44H)
k1] TUERI gep x 4 L7 ackdis
31 KMV gap B ¢ S e 1 =
DHVILDHULLDHQLL gap i 20 17760440

*  The first device of this Lype bos 2 fxed addeesa. Any axire devices have B Joatiag a..:ldﬂ_-g_'

™ The drst cao devices of this wype have 2 Bxed addrass. Any exira devicss aave 2 doat ng adyress,

‘=¢ The DZLL-E and DZI]-F are trewted as vwo OFL s,

The addr=ss 'uﬂlgﬂmtl:lt fiied dre as follows.

B¢

Addresses, starting ac [ 7780011, for J=bus systems_are asgigned according to the sequance of

Taols B-1.

Deu::; with an o¢tal mc-du]us of 3 are asmgned an address on 2 4 boundary ft-u.- Tag
) luwnut—u-rdur addreas bifs = ITu
&  Devices with an octal modulug of 10 are dEEIEIH!'d an address on 3 |Gy boundacy [the
three lowest-order address s = ()
# Devives wich an octal modulus of a'} are agsigied an address an a 70,) boundary {the
four lowear-grder address bits = ) _
& - Devices with an octal moduius of 4 are assigned an address oo a 4l boundary (the five .

" Opticn. and ;ap-ad.d.n:sm' are assigned according 1o the ootal moduius &g foilows.

Lowest-order dddress bitg =

Address space equ-a.l fe the I:|.l.'..\"'EI! 1 madulus must I:u: allowed for 2ach device which is
connecied fo the bus,

A l-word gap, assigned accordine to mle 2, must be aliowed after the last device u:.-f-:.n.h type.
TI:us Eap could be begger when male 1 is appLL&d. [e the bollowing cank,

———



n

A L-word Zap, assigned according o fule = muss he alawsd (o7 each toused rank on the sl 0
u ifevice with & higher adaoess s wsed. Ties pup-vpuld ke bgges wren rule 205 appled tozkz -
foilowing cank. . . '

I axtza dewices ars ddded 1o a system. he dearag addresses may havs w2 reussivnel in agreement
with these tules - : - :

B.2 FLOATING YECTORS . _
" Eacn device needs [we LBabit loestions for sach vector For exampie, 3 device with ona rrezive and ooe
transmus vesfoe azeds Jour wirds of vecror spade : : :

FThe vecror assignmedr cules are as folows:

. Each devier SOCUpIEs veclar acdress spuee EUE, A “Size’ worzs. For example, tha DLW L-)
ocoupues |6 words al vectar space. [1its vector wers 300y, the naxt availabae vector would e at

EE T
2. There ars 0o gaps 2<¢ept those nexded fo align an octal meduius,
Table B-2 _ Floaring vertor Address Assignments _
Rank Derice - - Size - Modoios
[Decimail 1Ot}

| DCi . i

L T %% 4 Hil

z KLLI 4 =

I Ol -4 4 1 ==

3 DLIL-B 4 106
2 DLVTIE 1 I
"3 - DLYTL. DLYLLF ¢ Lo

i DelL 3 L -

LN Tk -A 4 Lo
-3 [ 2 4

g LM 1-BE BA LR 3

? - [DH1| modem ceoteni | x =

3 . DRil-&, DRY1L-B 3 i -

e _ B, DRV .4 H

[ PA01] | neader = punch) 2 [5G
S . LPDIL : T 1%

i3 oToT - .. 3 . (]

i3 DX 11 o _ . L0

S GLLLC 10 LY -E . - o

.]5 Dl . ’ d -

15 DHLL 4 1

7 : VT40 4 [

0 WV b 4]

& . LPslLL L2 Lo




Tabk B-2 Floating Vectar Address Assignments (Coat.)

Rank Devics © Shee . Modulug ..
: (Dhecimail) (Oetal}
L9 Bl 4 L
0 EWI-W, KWV 4 L0
2l . L], DWW 4 ]
.32 DUPIL 4 [0
23 OYi11 + modem conteol & ]
24 LE1l-& - 4 L
25 DWEIN . 4 [0
i DMCILDMRIL - . 4 [
ar . D211, D251, 02V |, DE32 4 I
B BMELE 4 1%
% LPPL 4 0
. YVA{Val 4 ]
1l VbVl 4 Lo
2 Rl 4 Lo
33 DWERTD 4 [
34 RLIIJRLYI] 1 4*
i5 T5LL, TLIE) a 40
34 ‘LPall-K - 4 [
o P11, TP300 2 cd
38 KW1il-& ) d - 10
39 BRXLLREMZIL RXYILRXY?) 2 4=
40 DRI11-W 2 4
4 DRII-B z 17
42 BMP 4 Lo
41 DPvllL 4 £
+# MLI1L . X ) Fam
4% ISBI1 4 0.
45 DV L 4. T
a7 DEUNA : 2 4
44 KDoA S0 RODNS 2 4 *
42 DMF12 ' | & 4
n KEMSIL - g 10
il PCLLL-B 4 10
52 V&g 3. 4
53 TLRI1 2 !
3d KAV ¢ [+
55 KCTia 4 11
sl I IEX 4 10
7 CHY I 1I'DHU T/ TIHG ] 4 1




Tabje B-2 Floatiog Yector Addvess Assignments {Cone.} ~ -

Rank Lrevice Size . Modules
[ Crecimal ). i{ctadl

54 OAZ33 CPE2 Z(azymel 12 +

. CPTI2{svas) 12 “d

£0 QA 12, 4

5 VLS 4 i

Y Va5 - 4

Bl LxV1L ) 4

Bl P55 2 4.

oh D5y 2 )

0 THe Brato2evice oF thus ovps aes adlsed vector Any extra deviess have 3 Aoaung wectorn

= Fa KLl or DLIT s zsed as Lthe eorsale i bas 8 Axed vegor

=2 0] |G g MASFEUS zevwe which can conrast to DNIBLS win a bus adeor

B-3






" APPENIMX C-
AUTOMATIC FLOW 'C{]'\TRDL

C.l OYERVIEW -
Flow conemol is the conrol of che Agw of data aleng a comminicasions lize. to prevan: an mve;spn il
quenes or W3, ar 2o prevent G1e ogs of dara which the receiver s unasle 1o agespr.

The mechac oi Bow contzel adepted for the DHGH L 15 derastream-emoedded ASCIL contzol characsess '_
The cartrel characrers vsed are XOFF {octal 023) and XOM (ocral 021 XOFF stops carsmission apd
KON starts transtlssion. The soded are cransm: ted in the oppasie le:t on o that of the daa they
confrol. '

The TIH1 | nas onz mede of cperation SaT transmted data {Feceived How-contral charazzersiaad rwo
mivdes of opesazion for rezeived dara i ransmitted fiow-control characters). Each méd2 can be enabisc
21 4 “per channel’ basis. Eack direction ol Aow i3 Giscussed separarely wilain shis appendix.

€2 CONTROL OF TRANSMITTED DATA _
Tha rransmicted-data modes of flow control js che simplast of che :h,n Aow-conieal mod2s - of s
DHG J

When tl:L: DHQ'] TECELWES df ‘{DFF I:I:mraciv:' for a particular channel, the T2 E"'q-‘k hit Zar thar .
channel is cleared. When -his b is clear. the DHQ1T wiil act transmir afdy Fata on that chanoel;
however, internally geaerated fow-conirol characters will still be rrunsoited, Waen an KON characiar
i8 meugived, the TX.EMA bir for [.‘Lal: .ha:r::u:: 15 seh F:lg'u:l: -1 ilustzates the operaoon of toe
lrapsmutted daca dow cootrol. ) .



=, FECEIVED )
DALTE=D :

XCN

SCw2

CALUTO=] | ) AGFF
' \\:EEEE:-.-'E:

gt

. .Figufe C-| Transmcted Data Flaw Contral

. Oaly characters withas: transm:siion rrors are checksd for XN ind XOFF codss. The caaracrers
bave thewr parivy bit siopped before comparisen. : -

*>0TE

For the astomatic flaw comrol o bperate correctly,
the rerminal must aisa recoghize upd respond to
Avwe=comtred characters.

The trarsmimed-dats mode of few coniral 15 snabied by geiting DAL TO (b 4 of the line contzel
regrsiart, and s disabled by clearing it. The defaulr for ths mode is disz=lad. )

Receivad few-comtesl chiracters ars procesaed oo the same wiy 43 2ormadl cadracters. and are plagsd
i the rzezive FTFQ, This is not affecied Sy 04 UTO, bur chese cha cact=rs can be flased i By satine
DISABXRFT. If DIS&BXRPT is st you o nat geed 4 -outine m vour safiware dover to Fter
Aow-caneral characters from the data siream.

£.3 CONTROL OF RECEIYED DATA . _
Recerved-data fiow conerot i slightly mere complicaced thaz transmutzed-data Aow control. Thereface
the two modes of recerved-darg Avw-control are deseribed s=paratzly. :

C31 Flow Coptrol By The Lavet Of Thé Receive FIFQ )
Qreusionally, the program may not be able'to smpty te cedeive FIFO as fast s che recejved el 13
" Hiimg 1. Because the program does not koow hew full the reesve FEFDH s & cannot ke achien oo
preven: data lass. To evercome thys probiem, the THHQ11 can be prograsimed co o 'per channei’ basis.

- Whet the recerve FIFO becomes three-quarters full, an XOFF is sen1 10 the chaonels from which dzan -



—

—

receved. An XOFF tharactes 5 then senc in response o every second rzcesved chaceceer, yall “he
reperve FIEO level dropa below aall Tyl An XON charecter is than cransmired. The cperatzon of
recawve EIFCHlevel fow conleol is shown i Figure .7, :

FIESPH Tt

FIFOLCRITF S FIRQUDAITET ALTO=D i
L ) . Y

Y

X AT FIFD CRTaF N

. {  cHaA S CR ;f S pHAd
(R T ALTOSD © N #EOCRIT=T Ay

L To=1 ' @ FIFGLCA ="

CHAR
Elin¥iw!

leHaR
| |ATYD
s

Figure -2 Reczive FIFO-Level Fiew Cenlrol



The reoerve FIFChiove] Aow-contral mode i eaabled by semng JAUTS (hit 1 of the line contol
regigtery, and disabied by cicaring the bit, The defuwlt for this mode s disabied. (f IAUTOD g cleared
arter an KOFF is sapt, huc before the recaive FIFD pvel drops below balf fuil, an XOW i3 31l aemt.

NOTE

FIFG.CRIT i set (T) when the receive FLFC) is being
filed, wod coneuing 192 cheraciers. It {5 cleared {F)
when receive FIFO DEilt-hH LI7 characters as it Is

being empied.

Cal Flm'r Conmd By Program lnltmhun

 Okcasionaily, e peogram isell may need o invoke fow -:c-utrnl tor example, when hagt Buffars
become [uli Toallow this, the DHO L fas o FORCEXOQEFE bit (bit 3 of the ling control regiser]. When
the FORCE.XOFF bt isset, the DHQLL rronsmerg an XOFF characrer for that channel. A& further
KFF hic is cransmiteed Sor every second character cresved -on tas caannel esterwards, Ao XON is senc
witens the FORCEXOFF hic is clearsd Figure C-3 shows the operation of program-imdated fow
contrel, The PORCEXOQFE kit is ¢leared by a DHQI1 resat sequence.

CRAR RCVD

FORLEREF P

CHAR CHAaR 30D

ARV

CHAR ACWD
FORCEXQFF=23

(LR ]
Fignre C-3 Program-Initiaced Flow Control
NOTE

H the program setn the FORCEXDOFF bt and then
immediately clears It the XOFF code may mor be
ransmdived, This |5 hecause thers 13 4 deday of up 10
350 oticrosee oot before the DRI defects the necd
o send am XOFF.  the conditfions for sending an
XOFF clear before within this Hme delay, no X0OFF
code will be sent

4



C33 Mixlng The Two Tyvpes O Rerebved-Data Fhow Contrgl

T calcuiate the effec: of using the -wo maodes. they should be wpizal.y QORed CIE'EH‘H 4n '{D'“ '-'-I|’ 2t
be sarr umer 900 sousces are magrive, An XOFF wil Sezemt when FORCE.XDFE i5 set. svan if
FIFDaezirical mede is uctive and an XOFF has already been sent an ki channegl. [T e pupeve [FtJ
cobeal mode becomes acive winilst FORCE XOFF 5 sar. then snocer "'-’.DF]* L5 5L CespeEnse 3 the
next received cha@eer . :






' : APPEHHH. B -
GL‘DSE&RY GF TER‘HE:.'

C.1 SCDPE

“TEis appendix <oatdit: & Zlossary of w=zrms used io ths M4ntd. 4o 0 othar D[GIT-"LL [34n0s u.dJ
manuals in this senies Th2 ermi & i alpnabtucal ard'r r-:-r a5y reference’

0.2 GLOSSARY " ) '
Asyochrooouos. A melicd 27 seral transmission = 1.!-h.||:h data is nr2gzded by astartzitand tn:-llr.n-'.-e::l O
v 4 stop bt The mewver Prl_'l'rll....E"'-. the inecmediate timing r.{- identity the'2aza bits.

Auo-amswer. 4 facility of & modem -:I' terontuul o, answer 4 .aJJ :I.u.[c-rnal:u:al l'-f

Autn-Aew. Agiomane Aow contecl. A method by "-'rtIJI:'l'.I zhe DHQ] | comora’s the ﬁu:-u.' of data |_'|'-.
meuns Df speciial charagiers worhia the dara alzean. ;

Backward chagnel. A cheangl which I:"EnErI.'IJtE in the n]:lpm:lb: -dm:*.u-:m £ h: .1.5-1111 widid low,
Mormally usec for 51.1;:-1!*1.11-311 OT canera: :1;113]5 ' .

Base address, The O-bus dddre:’:.‘i ol 'I:uz frst -’Iq:mesn de#u:ﬁ re;m:er rE‘SRJ
BMP. Backgroungd Moniar FTI'_'IEEE.!'I!'L

CCITT. Comuie Consultwal latermateoal -de Télépheonie et de Telégraphie. Ad 1‘1:=rnatf.:nal '
standards committse (o7 telephone, telegraph,” wod :tata Fommynications nerwocks,

Dracager. S2e modem.

‘DA, Diczct hemory Ancess. A methad which 1Unw5 4 hus TRRSLEr to transfer dam. oer ['l.:-n:l :.-:.[Hn
memory withoul Lsing the hast P . .

I}uple.'«r. A method of trmsminzg aod recziving on the ame chagrel 41 the same me.”

EfA, Elsctrral [ndustries Association. .-".n -"nm:rn:'an OrEAnization -.:.nh the same F.ll.'lj.-w.ll'.i'n as ‘b o
CLCITT. :

FCC. Federal Communidations Cﬂn:lmtsslun An American urgam.:.mun v.-l:ur:h r-"'ﬂLlEl[ES am:l L-Etnscs
COMMUNIEA LTS 4guipmen}.

FIFO. First ["l First Cut. Thl.‘ erm cescsibes a E;ﬁt!r ar memary. rmm which Lhi: I::-Ictst dati 4
I.'r.m::ﬂ.n:::l drst. -

Floadng addrm.. An addreds assigoed o an Dptu:n:l which -:l:u.-s nut Ruve a fAxed a-;.n:lress al .l:u:Ltli Thv:
adideesa (s dependent o other Roar ng address -:l:m-:s rofnectsd-to the bus.
Floating vector, An m.:"r'.lpt vector EI.E!IEHEE[ L3 an np:mn u.-hn:h daea ot have 11&*'11.1:51::-1' uL[ﬂl:llEd-
The vector 15 depencent on-ocher fioariag vector ue'-u:ﬁ r:nnn-:n:ted W the bus.



FRU. Fiéld-Replaceable Unit:
IC m@m Citeuit.

1O. Input;Gutput.

.'I'..S-Hu L:nsb—S_j;g;n:ﬁca._m'EiL
MMI. Bodided Modulas Tagk.

Modem. The word is o contraction of bdniator BEMadulatee & maodem mterfaces & @BeTingl o
a transmssion fine. A moders i3 gamecimes called o dataset,

MSB. Most Sienificant Bit
n-Inll:ipiéx:r. A-devies which allows & number of inputs [o share one commen sutput.

Null rmdm A cable “hh:h allows twe Ierminals which ue modem contro) ad_g,nalﬁ (o be conpectsd
zogether directly, It ia .amly FIEIS!lbl.ﬁ over-shon distances,

. OCTART, A single I.f_‘. ..-:nutanung mgtlt LUARTs

FCEI. P‘m!tl:l:l Cm:mt Board. . _

Pmml. A get uf Tuics whal:h. u.iefmr.- the concrol dnd fow of dutd in & communicacions system,
PSTA, puhw. Switched Telephane "wlv:"'.l.'t:-rk_ '
Qebuse A g]abal t|:r|:|1 ‘ara spesific DIGTTAL bus on which the Mdrm and data are mu: mmmd
RAM. Raadom Mmss:hjlemury. '
~ RFL R.adin-frh:_;u-;:iqy Laterferencs. .

'ROM. Read Only. M!m-:'rrj:'

- SpH.t—spnad. A facility of a data -:ummunmatmm -channel 1wl:uf:l:t caa (ranseit data at & different apeed
from cha received data .

' LA._'II_T. _Umi-p:rsa._l Asynchronous R.uc:i‘.-‘:r Trunsmitret, A Jevice which comverts bétwesn sofia; and
parallel dita, u:!-':d. fer wrangmission and r-:n:pu'c-u af senal uyn-:hrﬂmm dita on 4 channsl. -

_:-:{:IFF A cangrol c-:-dn 1_"3} used to disable 3 trangmitcer. Special hardware or sofrware is needed for
this funcrion. - _

HDN A control n:ude 2 1y) uaed o enabla a transmitter which has besn disabled by an XOFF cods,



APPENDIX E

DHQH '!}-BLS ﬁ{}\\EETID\S

DHQLL, (3-Bus Counectioas

Tabie E-1 .
Category Sienal . Fuperion - Fin Number
Dhinia Add ress BOALGL — LLL  [Crata Addres: Bunes AT - AVE
BDwALIL —ISL. . E_E'_- — vz
BOal sl — L, LAl = AR
CBOALI8L =21 L BCl — BF:
Diasa Cronaral BDOHIT.L Crata Oiutput Strobe. - .,.AEf
BRPLY L Reply Handshaks AF2
BDIM.L Drhata Input Scrame AH2
BEYNC.L Svnciromize Strobe a2
BWTHT.L . W e Byte. Contra: CAKT
BBS7.L " 140 Paga Select _ APL
Lotermruot Conteel BIR.L ) lut.- Req, Lewal 4 ) Al
BlaKIL " Int.. Ack. laput AT
BlAKO.L Tnt. &ck. Ourpuc A1
DA Control BDMRL DMA Request C AN
BOMGLE DMA Creant Topat. © ARZ.
BOMADLL DMA Crant Cutput - AR2
BoACK. L Bus Graoc Auknﬂwledge " BWI
BREF.L Relrash and Block Moarls | AR
Swslem Cornirol BIMIT.L Initialization S:ri:-b_-u ] AT
Fowser Suppies A D vols AAD — l:'.".ﬂnl'.
=12 D walis ADL BDL
Crowads GND - Grodnd Conrectians AC— DEZ
. GMD Groun Conpections ATl —.DT.
SHD Ciroynd Connegrians AJ: - BII -
CGND CAM] — BM.

Oraund Conosctlons

Eel



——




A.PPENDIE F
CONTROL CHIP Jt"ﬂ} OCTART — PINOLTS

<

F.l 3COPE e
This appendix-dascribes the signals essociated with .hl: EONL RS |:I'|||:| anc :I,'ue I::IIETA, RT [’ Li 03 be u-s-;d |
L-:I:I‘ju.-a.[II:If.l Wtk 12 mainTananes proilaet, .

F.2 CONTROL CHIF -

N T R N S 2 N T A S O - T - - g
Rl=TH b G L =] ‘GO MDL | LAEL| A3 0| &3 | LIMTL
1 1 - . B
I R R - O T I - T - L L - -
skl w53 [wnTo, BE | 0Z | AWAL| AQEL | LWRL| C &8 | w85 [ ad
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Conteels che dicsction gf Q-bus transcewver EY Deasiertel] Jdur

T

maswersiip since TRACKH iz a pull-up, tnis assecrs BSACK] on ke

{J-kus

) Q-J':uu signzis. 3ee Appendix E lor -:il:t:jj'.s.

Fr_:u'm Q;bus |_jt|:-rmally high) == affects the direction of DAL < 1500 =

‘M:nrrual ¥ high. 381 1ow oo select O-bus transceiver EL as-a iransmitier

Novmally low, (s st 'ugh to disable the Q-bus transceiver E1 when

RﬂEPH 15 ..hBI'lEI:I!'LE stane.

"'-I':llTl'IEllh' I|:|1.r. ts 321 high w -..mblv: (s «bus transcevesr EY when

SLAYEH is changiog state.

Buffared Q-bus dawa and addess aes.

Sl regisoar _in'pu'. i Fram swm:'hpack zhiflt regasiarsh,

RAMOCTART address bus’

RAM .owtput :qdblg — aullve I-:;-'.-' iread serobs
R.-’L"-'f.'.l-':[t sirohe — i].l..'[i.'-';: low

.':4-:'5 used by DH.QI_']- .

Mot wsed by DHGL]

Seifitest auzput 1o LED {through DEO2 driver.

BAM DUTART data bus

Low-OCTART read strobe
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Sigmai Name . ' .'D-!!l:l:lpli'.itll'l'

SDO<TD=H-

sDf="0>H

CCTE<TORL

E.:iSR‘.f_f“.-':El'g L
DCo=T0=1

RI<30>L

Serial '-j_ata oue |

Serial Gara i

(Cizar to send
D e ready
Da_ta farmier detey

Ring indicator

De<Ta®H | R&M DCTART axa bus
| A= n_-'E-I = ..%ddm:'-;': pins for negister selecton

TESTL o " . Used far manifactunmng tes:

MD?';{L _ Muodem SUppaT — assectad o enable modem eomirol lines
OEL Réad strobe -~ '

WRL “Write yienbe

QO5CH L4745 MHzZ 1:35.'.._1';!.&'.51_' inpur
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