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PREFACE

This document describes ihe nstallation requiresients and servicing procedures for the DHVLI
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terms wedd in-this manval, = . Dol

The manual is orpanized into five shapters plus appendices.

Chapter 1 = Inireduction

Chapter 2 - Inatallation

Chapter 3 — - Programming

Thaper 4 — .- Technical Prepeription
Chapter 5 - Mpintenarce

Appendin & - Inpegeatod Circuit Descriptions
Apperdis B .~ - Mpdern Control

Appembiy C . —  CGlowsgary of Terms

The fullswing is a lis of related titles and document numbers.

Document - P : . Number

L&1-1| Microcomputer [nterfades Handbodk ER-20175-20
L5111 Systems Service Marmual EK-LSIF55Y
Commupications Mini-Reference Guide EK-CMINIL-RM
Terninals and Commuenications Hamdbook EB-20752-20
Microcomputers and Memornies EB-20%12.20
DHV11 Prine Set MPOITRA
DHV11 Maintenanee Card EK-DHV1I-MC

I



e

L Il o M 0y 0 1 B 10 PO il s s T Il ™ T V™ T Rl AT 4 ™0 ol ¥ s e i e o e e 8

ORDERING THIS MANUAL

DIGITAL Personnel Ordering
Additional copiss of this document and printed zopies of the documents lsted may be obtained from:

Dhigital Equipment Comporation

dd44 Widiney Streer

Morrhboto, Measachusetts 01532

ATEN: Prinling ynd Circulation Services (NR2/M15)
: Customer Services Sectom

Costomer Orderidp Information :
Purchase arders for supplies and accessories showld be zenl to:

Dgiiat Equiproent Corporation
Accessores and Supplies Group
Clorton Rozad

MNashua, New Hampshire 03060

Coniset your locd sales office or call DIGTTAL Direct Catmfos Sakes woll-free 802581 71 fram &30
azn to 50 puni. exstemn standard time (U8 costomers anly). New Haipshire, Alaska, and. Hawai
custodiers should dial{603)-EB4-8660, Terms and conditions include nét 200 davsend F.OB. DIGITAL
[actary. Fraight charges will e prepaid by TMGITAL and added to the invoice. Minimum order is
533,00, Minimum does not apply when full payment is sert in with an order, {Checks amd mcney orders
should be made vee eo Digital Fowipment Corporation.

Eurepesn Custoiters
Buropean custoimers should crder the meauaf from iheir local Accessories and Supplies Grawp (A and
S5G).



CHAPTER |
" INTRODUCTION

I.1 SCOPE .
Chipter | provides gm;rﬂal mfmr:r.nh-::n aﬂdsperuﬂuaubns o4 d&s«:n‘beafwm ‘the muodude cen beconfigured,
atod oo rtmtm‘f'm,‘:u: wﬂ_h lhc’s}'sfem'htli and the serial data Jings. Phﬂmul und l'urrr.:mnﬂdﬁstn;maus ara
also inchideit, :

i. 2 EEWEWI-"ILW -

The DPEHVI ] iz an L8] 1; Q-Ja:ms i, .fmfumra referonces to thzhus wil he!:n-'lhe glabal teﬂni;g-hﬁs
The specific teoms QL. Q;E‘, or (322 will be used whcrarm:dﬁimﬂﬂnﬁf} versions witk 16-, IE cor 13-
hit adﬂ.re.swa

Lk

1.2.1 General Dﬂscnplm C ' '
The DY ] option is an asynchromous multipleser which provides eigit fieii-duplax a.a:.rnchmqnua soriud
data chanoefs on Qkbis sksteths. The option can be used ™ many app‘!manum Thede include dala
concentration, terminal ibetlacing, and chister currtmilm.g.
Tha mistn fentites of the DHYIL are as follows:

s Eigh full-dupiex asyrchronous dats channels N o

«  Dlirect Muninrv Accesy {Dhﬂ} ursini.lﬁiciiamﬁief ;ﬁmgramn'iad tr'ﬂr:tsf:rs.m J-J‘J;E:s-n:l.it

s« large E‘Tﬁ—cntry First-In-First-Out {}']}'{J; Fmtfer for m::-auad Ehﬂrﬂmm datuget statis
chtanges, and dispnostc mtmmﬂtnmt o _

»  RE423-A/V. 10/%.26 and RS -232-C/Y.28 ::ump-lﬂ:l:lir.: .

»  Full-doplex point-to-point or auto-snswer disl-up operition

o Progremmablé apiic speed per line

v Total module throughput of 13006 characiers per second

o 6, D18, aod 22 bas compatible

+  Avlomatic flow controd of transmitted and received data

»  Selfest and backpround momitor dingnostics

» Programmahle E-:at fagilitios

»  Single quad- hﬂ:ghi modiele [ M3 104}

. Al funelions areé pmgmnm,able, except for device widrt.'.a. arid vector selection which are done

Gy hardware switchas dn the motule.

1-1

o s gy L PP BT LY. WL W



Encugh modem conlrol is provided on al! eight channcls ta aliow ano-answer dial-up opetation over the
Public Switched Telephone Network (PSTN Y. Suitehle madems to use (his facility are the Bell muxlebs
1i¥3, 113, 212, orequivalent. The TDHY 1 can abzo be used for PriRE-t0- R0 Operation over privare lines.
Modem control is implemented by softwsre in the host,

The module providea TDMA, or single-character transfecs from the luosl system en the sorial lines. A 256-
character FLEQ bulier is provided for deto ceceived framn the sarial lines.

By using microcomputers (referred to as PROC § and PROC 2 in this marualk the DV releases the
host system from many of the data handling rasks.

Omie 303 § microcomputer controls DMA und single-characier wunsmission: from the host sysiem wo the
DHViL. A second 8051 conmols four SC263 1 Dual Universal Asynchromows Reeriver Transmilters
(EIUARTSs) which carmy out the serial/parallel and parallef?zerial conversion of data.

The DHY1! curries ROM-based diagnostics which are exeeuted independentdy althe host. A fal] rangeof
diagrostic programs is also available. These run under the PTAP-1§ Diagnostic Run-tinie Services { DRS),

A green LED gives the GO/NO-GO stanys of the module. Mare detailed diagnostic informution # also
made avatlable to the host system via the FIFO buffer. Loosback test eonnestons are availakle for use with
the system-hasad diapnostics, .

Lo ad;it'es'sm'; and !'n'tﬁ:"ﬁ!pt: veetors for the madule are selected an two Diuak-Tn-Ling § T3 L) switchpacis,
All orher TV funciions and configurations ard progranmumable. . L

To prevent data luss at high throughpue levets, the DHVH can he programined for antomatic X-0N aind
H-0OFF operation, ' '

1.2.2 Physical Description
The cplion 1 hased on a standard quad-height moduie (M3 308, The luyout of 1his moduls i3 shows in
Figuee 1-1. The dimensionz: are 21,6 em x 265 cm (8.51 inches 5 10034 inches).

The wodule is connected to the £)-bus via conpeciors A apd B, J1 and J2 ate codnected o the
cotrrnmications lines vie BCOSL-wx cabics and HI17T3-A distrbution panels,

G some backplanes, jumpers Wl ['Hiﬁ-.]{] and W2 EHtJMG} extend the bus prant sfpnals to the next
madale Rlnt via connectors C and I : .

DIL switchpacis E38 and E43 select the device address apd vecier adilress of the module,
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12,3 - Versions of DHEYL] B s , e
To tecilituie installotion in different svslem packages, pad to allow insullation in now-specified cabinets,
the PEIVL1 module (ETV] 1-M) <an be supplied with one of threz cobidet kit Except for the length ul’
the flar ribbeon cgbles, the cabingt kits are the same.

DHY11-M is macke up of the foilowing:

. The moduic M31004
- This technicsl mannat EE-DYHVIT. TM
e Paidiaging | _ e

The three cubinet kitg are;
s CE-DHVIL-AA (2F-inch cablesk example of uss, PIIP-11/235

o CE-DHVII-AB fI2-imch cables), example of uze, Micro/TDP-{ |
o CE-DHV1T-AC (3-inch cables): example of use, PIIP-11/23 PLUS

Each kit is made wn of:

wor BODI L-xx cables {sec NOTES)
H325 bBae loopback conneciar
H3277 stagpered loophack canncetor
Two H3lT3-A distribution parels (sez NOTES)
Muounting bolis and washers for 1317 %A,

MOTES

L I I

The HILTI-A distribution pangls provide noise
filtering and static discharee prodection vn the
cammuaicationk lines, :

- BODS L-rx cables are supplied in different lengths
for each ki, The kits are speciied in Scction 2.2,

Tha hardwire is connecied us in Secticn 1.1.5.

i.2.4 Configurationsg

Figure 1-2 shows some yossible DHVI] configurations. The pusition of the module oo the has
(hackplane) determines its DMA and inggrrapt pricribes, A gnide to pesitoniog is given in Section 2.4,
Any ar all of the datn channelz can be connected tw o termipal oF [o & data cominenicabions line.

1-4
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i i ECLIPMENT ! EQLITPMENT
| WA 104 MODULE | ;
} N | TELEPHONE GR :
; ? i L.,..,,.Ir_,*_,r MODEM T i MGDEM - ?Eﬁﬁfm
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Figure 1-2  Exampic of DEVH Configuration
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.25 Connections
Fipurc 1-3 shows the connections foo the V1. These include normal sperating connectlonz gnd test
sommnectionsg. More detail is shown m Figurz 2-3 in Section 2,

40 PN BERG
CONNECTORS
o
. .
CHANMELS
13
i
-
m
=1
2 9 HAZTT : .
ﬁ ] STAGEERED H3173-0
ol 1% LOOPBATK ‘DISTRIBLTION
. B TEST . .. FAaMEL
CORNECTO R j;
il / '
U . 28 PIN [ FYPE
-1 ~

',.f CONMNECTORS
/ /'/

1 CHARNMNELS
4.7

/

M3zes |

BCOBL-xx
CAALE

Ll = NOARAE COMMNECTION

mepe = TERT COMNNECTIOMN | . LIME . .
LOOHFEACK TRST
CONMECTDR

NOTE: BCOSL-0Y = 30,48 088 (12 INCHES!
BCOSL-1¥K = 53.34 CM 21 INCHES)
HCOEL-2F = 76,2 CM (30 INCHES)

Figure 1-3 DHVI1 Conoeclicns

1.3 SPECIFICATION
1.3.1 . Envirnmmert Condifions
«  Storage temproaterc: 050 o 0670 32°F o [S1°F)

«  Operatng {emperatore; 5°C 1o 6070 (457F 1o [90°F)
»  Relative humidity: 10% to 95% non-condensing (complies with DEC STD 102 cluss )
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1.3.2. Elp:t:iﬂnl.ﬂ.eq}ﬁrqm:ﬁ_ls

LSV de ¥ or— 5% ata.3 A fiypicad), 6.5 A (medimeny
F12 ¥ de +-or — 3% at 475 mA (iypical), 980 mA (maxipmm]
Negative 12V duis Eemraﬁd by u Switch Mode Power Supply { SMES) circuit o the DHVL Tthas the
following specification:
11,85 ¥ de + or— 7.25% sl 400 mA (mayimum) "
Outpur. ripple 15 200 mVY peak t peuk ot 13,3 kHz

Loads applicd 1w the (-ous ar; us foliows:

.. )-bus ac joads . — 2.9 ac loads
(rhus de lokds - - 110 de loads

1.3.3  Performance

1.3.3.1 Diata Rates — Each chapnel cen be programmod wo opecite at one of 2 number of speeds. IF
needed, the transmission aid roception rates can be differeat (splitspeed), Table 3-L shows the data reecy
whicl are possible. The maximum rale per channel ir 3R400 bitd per geond { batss).

The eight seriad channels are jmplemented. with four DUART 1Cs (Integreted Circuits), Chanawls are

paired as follows: /1, /3, 4/5, 6/7. Becagse of the method of dats; rate generation, all orensmil and
receive tates for @ DUART chaunel-pair must be inthe sami geoup (4 or B).

Table 11, DHV1I Tata Rates..

Speed (Bits/s) . Groups.

A A
(REL Aand B
134.5 A unid B
150 S B
300 - Awnd B
] T o Aand B
T2 - Aand B
2400 A and B
AE00} A rng B
T2 A :
BAHK} ’ Aand B
192(K) B
33400 A

Data rase selection is covered in Chipler 3 {Frogrammiog).
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1332 Throughput - Each channcl iz capable of full-duplex operetion st data rates of o to 38400
bits/s. The DHY11, however, cannot kandle eight channels uperating at this rare at the game tima, Total
maximum thronghput is alse depenilsnt on the appitdation and configuration. '

Maximum dyrghput:

Per channel (zend) - 1OD0 characters per =pcomd in single-charactsr transler mode
2000 eheractars per second i DAMA mode
frecetve)  — 4000 chargeters pee seaomt,

On any channel, the DHV! | can send at one of the above teanssmit rates and raceive st 4000 characters
per second at the sams time. '

Toral {8 channela) 1 3000 characters per second
MNOTES

The DMA fIrmware cannot bandle transmit dara
faster than 2000 charseters per secomd (19200
bitz/s). TF the rransmit data cate is increused to
FB400 bits/'s, the duration of each character will
Be hahed but theve will be zaps in trangmission.

P30 charaeters per second 15 the sum of both
teattscvitted  and received charscters on all
channels, This throughput could sypport all
channels ransmiting ar receiving at P20 birs's,
or all chanpels trunsmitting and ceceiving at 9600
bigs/s, The abuve FAgures arc based on & 7-hit
character with stan bit, parity bit, and one stop
bit
1.4 INTERFACES
1.4.1 Sysiem Bus Interface
The MI104 module will connect directly to the ()-bus via cormectors A and B. To make the module
compatible with backplancs which kave Q- bus on O aad D il tweeiunzpers { W) and W2 are provided.

The use of these jumpess is deseribed in Section 2.1 Backp!aae sipnals, togethor with pin detsiizs, are listed
ift Tanie 2-3. :

1.4.2  Serial interfaces

1421 lInferface Stundards — The DEVI provides interfeve siansie which conform ta a subset uf
the ETA/COITT standaed RS-232-C:v.24 The efectrical characteristios conform bo CIACCITT
stacubards RE-232-C/V, 14 and RS-423-A/V. 28 {unbalanced interface). The interface it compatible with
X.26/V.10 standards but does not comply with the slew race reduirsments. ' Co

Conmcetions Lo the exlemal cquipment dare via 25 -pin male subminigture gy pe Connootors, as specifed
boy BS-232-C.

15



By means af suitable cables and conaectols (ot E:upphedl:u' ﬁu;:purmd by I}IGIT&L} the chammels canbe
‘made tompatible with the [a-il:rmm

I, Supeer of ELA ititerchange smmwﬂﬂ—fﬂ
2, BIA clechicel a?aml.uﬂl R5-4272 (halanced). .

| NOTE
- Even when' EMEI is upplamtnted ‘RS-423- ﬁ_ '

¢able {cogth/data rate rﬂnmmnmij;num should S
hu;ﬁﬂinwed

Table [-2 shows Eﬁ-lﬂl Eﬁi’ 24/R5-445 H:guu.i relaunnshbpu, H.r.lal.l ;-m mhmr-tmﬂﬁ f-:l!' the mate .
:-ubmsnsature Dreype m.-nntcmrs

Tn.h]e I-l FT.A.*EL‘IT'I' Slgnal Rﬂ&ﬂnus]ﬂps

C&ignel - . - .. DFType nsqzzauc Cifouit . Circatt
. Wame ' Pin_ - G-.:'rrwm RE-44Y |
Protective Ground {GND) 1. AA
Signal Greund | {STOGNDY. - .1, AR 102 S
fransmited Dmal . (TXD): .. 2 BA 103 5D
Raopeived Data -: L ARKDG C 3 KR FE4 RD .
Request to-Send (RTS} - 4 cA s RS
Clear wo Sead (CT5) ; cB 106 3
[Yaia Set Ready i DER) B L 107 1K
Dats Terminal Roady (13TR) 20 cp ., log2 TR
Ring indicstor | _q:;lu)'; 2 CE 1y . T
' Ditn Carrier Detsct  (DED) 8 cF 09 RR
, | NOTE

The backward channels listed helow are not
gupported. However, by using another charinel
for this funection, "wad by connecing 4 suitable
cable (Hi200 or Hi20t for mtmpla}, hnt:kward
aahanntl opeTition s pﬂﬁmhh. ; '




Circuit Na. _ Furetion

1I% Transmitted backerard chunnal daca

126} Transmil backward chanse] Bae signal

114 Received backward chanpel data:

111 Backward chunnel roady Co
122 Backward cheaeel received line sipnal detoctor

1422 Serial Data Formal - Serial characters wre made up of a coded sequence of bits which are
enclosed between a st and 2 stop signal. The stirt sgnal is glways 1 hit long but the stap signal is
programmable to 1, 1.5, ar'2 bits. The duration of a hitis dependent on the selected data rate,

Chacacler codes may be 5, 6, 7, or 8 bits long, opticneily fallopwed by a parity bit. Parily can be
progeamtned as evee. odd; or no parity, © - ' S -

Chn serial data channets controlled viathe DHY LD the gata lineis keld marking when inactive, Transfer of
cach characler heging with & slard hii (space) ued ends with one ur mare stop bits (mark].

Fipire -4 shiows (e recoption of an 8-bit character with parity, The Least-Significant Bil (LSBY of the
character godle i3 transmitted first., IF anather character is oot ready for transmis=ion, the line wili stay
marking. The figure shows 1, 1.3, and 2 siop bits

MNOTE
This deseription apolies w signals arthe DUART
pins. Sigraly measured on the inferchange cireoits
will bave the opposite polardty to those shown.

The duta rate ¢lock which {imes the seriul duta, is 16 times the grogramneed dala rate. & rrows shivw whan
itie bits arc teated for podarity,

B raTA 275
P e L —

i

oA

. N oati i ]
. - AN SETTY WEE LasT

5 BRT BT ' FaRITY BT

AL
S0 B
. Figure 1-4. Serial Charnicter Horma:
The DHV 1| slioews the li_*n]'.!u'-.;.'ih'g acrial characler :'urm_;l.t;..':':: .

o Uharsctérs of 3, 6, 7, or & hitz with o withaul pariry and weth 1 yiop bit
+  Characters of §, 7, or § bits with or withent parity and with 2 stop bits
v Characters of 5 bits with or without parity and with §.5 sfop bils
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1.423 Line Receivers — The serip line receivars used mm this moiduie are 9637AC or squivalent;

They converd the ELA input signals 1o TTL levels suitablbe [or the DUARTSs.

Signels are inverted by the receivers.

14:2.4 " Line Transmittcrs — The sorisl. line transmitters used in this modulé ‘are 9636AC or
oquivaleit. They comvert TTE fevel signids from the THTAR i BLA levols on the data lines.

_S@ais are mv—::rl-ed b ﬂw Lransmillers,

1 4.E 5 Speed,’DismnﬂE Lﬂns]dera:mns T]:u::' maxintum data rate which. can be used ve o line
du:—p&ﬂ.&s up-uﬂ 4 number n-ftanmrs These Ara: '

The t:haractemum of the- l'lﬂ.&- transmmers and reteivers

The. charagearistios -of the seripl cable Eﬂr mﬂﬂ

The leagth I:hfth‘i.‘.‘ cabfe -

Mojue - finterfepenoe) which affecs I'.hl: lim;.

it s

A ‘speed_:lg.é:ju.sn &Esta.lm'b’ tablz for ivpical _n:man:iimus B provided iit'SE_-ELi.Crn 2.6.0,

SEMIAL TEMEACES
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3 nmmesnr e ) | CONTRGL SESTION |
.+ 1. INTERRAGE PR P L R : : 1
1 - i’ H A AN L 1 1 R {
: | { - iNTERBLAFT- i - it WA
it T3 AT FEASER AR ..r.l'lT-?l. Tk ;T;.Tf L i
A . - . i — B . -
1 r O ] el
. . SCRIAL [
| . q 5 : . : |
- TEGE T ] i : : . - 1 . B
Mectkn 3 AMD :| 5 k
= AL RN : : .. . b |
=" i | e . i - - S i = b ;
CRI o3 R T i @
v | e e Y F:F.I.'nl.‘\-TF.h“J ! t . N
HEl 1B s { U F E=) |
H - t . - o T Pl jskrers | 1 - I Numz 0 ] I__1-_
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Figore 1-5  DHY1L Functionul Block
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L5 FUNCTIONAL DESCRIPTION

£.5.1 Control Funclon
In the DHY1 [ module (Figure [-5), data is transfarred by three methods:

1. ﬁ} TIMA, Blocks of data ave transferred from s ystem memory w the sefiu) interface. DMA. cluta
is routed via the bus receivers, PROC]. the RAM, amt PROCT, : _

2. Inthe non-DMA mode, single characters can e transterved from the hose systens lothe serjt
inicrface. The routn ﬁ::nrsmg]-a characters is via the bus recervars, e RAM, PFLDCI the RAM,

and PROCI.

Ll
=

bingle characrers can be trmasierred rosn the serlal intedface ta the host RYRLom. ['h:.: TOUS h;:q
recaiverd characters i3 via PROCE, the FIFC 'nuﬂe: el ehe Bus deivers.

Atthe center of the controd section is & TR-word BAM. H‘_r.-' writing cu:‘.lm] words mrﬂgdsters in the BAM.
the howt cun indirectly ennfigure and command the medule, The host ean also write data bytesto registers
in the RAR.

Two microcomputers {PROC | and PROC 2, which cantain theit own programs in internal ROM, scan
the BEAM o order {0 Jeteel a pew confpguraticn, or dala fo be transferred. They also wries status
infosmation to the BAM. which can then be rewd by he host,

PROC 2 configures the DUARTS as instructed, and wansfers transmit sad recelve data between the
RAM and the BDUARTS. Received characters are written 1o FIFO addresses provided by FIFO voatrol,

Among other functions, PROC § comtrols MM A actions, Using DMA informarion provided by the ios, it
starls DM A cirewits which contral cach DMA mansfor. PROC T keeps track of DMA addreszes and
character count, und repotts £o the hogst when the block has beon tranaferred, :

Bath rﬂ:El::mL-:Imi:lulun:. ExEcUte ha';:,kg:r::rumi disgmostics when nod busy 'l.rmh nichor fasks.

1. “ -2 0)-Bus Interface '

The DHVIT madule is considered by the host sysiem as a number of 1’0 ports. The bus drvers and
reieivers recognize V11 addresses and allow the host 10 access the FIFO buffer and the reaisters,
When the FIFO) huffer iz heing read, FIFO controf provides the read addrezses,

Slﬂnl:__izl.r& DESITAL L8] prodocol, interrupl, and DWA mlegrated eircidts (TCg) contral the iui{::—fm:'ﬂ.i-:

Module ﬂl.:ﬁ:h'.ﬂ'.z-'a' Switches ave vonnected to comnparnions e lhe bus doves, receiver ICs. When g 10
addrass from the host is the same as the address on the switches, the DHY1E ves ponds, 1o the kost, T
receiving the response, the host proceeds with the rransacricn,

Veotor addiess switchos ate aiso comneeted to the bus drivers, These allow the IHVTT o supiply oo
intermzpt vetivrs {transmil end reoeive) o the host during an imeemupt acknewlodge sequonco.

£.5.3° Serial Interfaces

Hight fuli<luplex yarial intertaces are provided by Four UL ARTSs, Thase TCs, contvobied by PROA 2, are
confipgared ss needed by the host <yatem. They carry ot the seri i/ parallel and parallal/serial convarsion,
Whent a received cheracter is sssembled PROC 2 is interrepied.

The status of modem control lines for each channel is ;Jﬁ]le-d by PROKC 2. I prozramaed to de so, e
DHV11 will reporc changes nf modem status g0 the kost. Such reports sre made vig the FEFOD haffer and
ihe device repslers,
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, CHAPTER 2
- INSTALLATION

2.1 SCOME

This.chapter containa ml.'nrmatlmt on how Lo prepare and install the DH'I." 11 ﬂp’[m:‘ it l:i:lr.l‘r:a.ma E-EEilnﬂ“.
on the '-ull-m.-mg .

E‘me-u wiad m:;mt address s.aiectmﬁ

" Rules for backpiane positioning
Recommended cablcr::
‘Test comnectors '
Flosting address maad vector asﬂgunz&ut
Tesking =fter mEituJi-uuun

2 2 UNPACKING A?ﬂh INSPECTION

Theére are a pumber nfv-.‘:r.smm ofthe DHVLI. ali af'which are hasm o the r:tl:u:ltITﬂ kit DHYT1-M. This
may be ordered with onie ::-F lhie thiee cabinet kits fisted hedow, Ewamise aJ.r parss fov physical darmage.
Report’ dnnmgs:d or issihe itetns v the shipper and fhe D1GTT ﬁL representative,

i-illll'l-'

DHVI 1-_\:! _
Parl Mumber - :Degcrip;i'nﬁ.' RS s . i Quantiry
33104 . DHVIL miodule " 1
EX-DEV1T-TM . "Technicel manual : 1
CR-DHV11-AA, 2l-inch cabkit
- Part I'-'Iu:'hl'.'lm‘_ . Desceiption | : _ . - Quandity
H3173-A . Distribution pancl 2
BOOSL-TK A comductor cable 2
H323 Line focpback conmector - 1
H3z2™ . Stappéred foopback conpectar - l
a-n021-01 : Boll B
90-06633 00 ! Wazher £

CE-BHV11-AB, llf].ui.‘]'r ::ﬂb—i::lt
As for 2i-inch uﬂb‘ht but wﬂ_n ECﬂSI_fﬂl cabkles,

z-1
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Ch-DHVII-AC, 3-inch cab-kit:

.. BLOSL-1

Az for 21-inch cab-kit but with BO051.-2F cabies.

NOTE

K i5 533.34 em (21 inches) long

‘BLOOSL-0L is 3048 cm {12 inches) loug

BCOSL-2

F {5 7620 cra {30 inches) long

23 INSTALLATION CHECKS

231

Address Switches

The device address for the IPHY11 is set on switchpacks £33 and £43 (Figure 2-1), Tahie 2-1 explains
the: retatiomship between device addresses and switch positions, 'Fhe 1able gives the 22 bus address for
cech entry. The aquivatenr QI6 and QIR bus addresses will he 1633 end Thxxxx respectiveby,

ey e

I © 2 S —

Table 2-1 Device Address Selection CGuide
e N - L5H
— - : S—
1616 14 |12 ‘.2]1'!{‘.E|9 gl v efa et sz '.|-.1|
Sl e e BTEAES — —————{ 0 [ § | r‘ ﬂJ
N T
| b b
L T
RwITCH  [Pak|ens ehu[ESE[ESE G536 [5B| 62|43  DEVICE ¥
| MUMEER, {7 . ala({sj{s. .48 1! apomeas
e R R - i, ADDMESS )
! : ! ! 1ITECOZ
i i | _ £ : ATEIDE0
. | or | o +7 TEO0ED
I | : i 1rVEG1O0
] . -
i an 1 14 BRI - J
: : .
i | L 4IN | ON 17860306 ¢
| P : |
! ! T 17 750410 !
1 : 5 e l’ on i 47780500
' [ L |
: i ! O | | 7 TA0E0D
|
| i a5 T 17780700
1 -
‘ =3 : 1776 1000
e b ‘ 17762000 |
o L -
! OM . O : 17763000 |
I H ! :
IE o i ! | FAE£0C0
f I i
Lok i VDD
SR N |
DN = SNITCH CLOSEL TO HESFOMD TO A LOGICAL 1 0N THE AUS
L "R
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232 ¥Yegror Switches

Bluring an interrupe ackeowtedg: sequenca, the DHV 1 | returns a 7-hit mirmmwuhﬂrmma.hns:. The six
high-order bits of this vecter are derived from F43-93 o S8, T'able 2. 1 explaing how swinh positions
elate 1y venmor addresges,

Tabl:-. 2-2 ¥Yevwor Address Selection G;ui:ie.
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- numpeR | 3| 4] s & | ADDRESS |
g Ok 1 ON 300
[ I 3 0N | ONE L 310
a0 [ O O 320
QM | DN boM|ow | . =ap
LT e i 340
R | O _ru ol 350
arg | ot fon | on 360
and | o Lon | on | on 370
oM | 400
om i 500
ON § ON ] B0
oN | oM | O E 700
;
i
!
|. i |

T

2.3} Backplans

2.3.5.1  Connection tothe (F Bus - The DHVL L interfaces with the system via the (3-bus, The physical
corncetion is made viathe A, H. C, and D edge conaectors on the modile.

Hug signa's, their categories, functions, .u.n-u pin dusignaﬂnn ary finted in Table 2-3.
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Chtegory

'ihgnui _ Function : Pin Number
Drata’Address BERALSDL — 1L Date/Address Lines | AU - AV2
BODALLL-13L o TBE2 - BV2
-+ BDALI6.L- 171 ACL - ADL
© BDALIR)L - 21L .- BC1 <~ BF!
Dot Cornrod BDOUT.L " Drate Owtpit Strobe AE2
LRPLY.L Raply Handshake AEY .
. BDEN.L TDrata Input Strobe AHY -
.. "BSYNC.L . Synchironize Sirohe Al2
BWITBT.L Weite Byre Conted CAEK2
HBSTL 170 Fapge Select - APZ
Inberrupt Comteod . BIR(LL inL Req, Eevil 4 ALZ
i . BIAKLL - Int Ack. dmput AMZ -
. : P~ H‘IA‘K_DL Inr Ak Dlput | - ANZ
DMA Comril . BDMR.L, DM A Regueit AN
s - BDMGLLY - PIMA Gt Topat ARZ 0
BOMOGEL . DAEA Gram Quiper . AS2
. BEACKL - Bus Grant Ackoowledge ANT
System Control - BINIT.L - Initializaion Steobe AT2
" Power Susplies | =5V " DC Volis AAZ - DA2
: -2V DC Volts - B2
Grrounds © GND . : © .o Aarapnd, EMnﬂLm : AC2 -2
. GND c . Ground Conrections AT1 - DTl
GMND : Graund Connections ATl - B)I
RIS Y Gronnd Connections - AMI — BMI

2.3.3.2 Eux {irant. Cun{;m&‘.t} Jumpery - Eac]i:;.ﬂgnes ﬁuunf;m f'l:lr DHVIL fall into two groups:

Q,’EE} - Q- buaﬂn A and B-ponnectons, user-defined 2ignals on € ang 1
Rl Q—bmmthﬁmdﬂ,mdimdﬁmmm _

In QD ha.c!:plmws, husgrautﬂgmis }:-aas thn:mgh such mﬂu]ied n‘m‘h:le via ﬂleA andEc-::rmmtn:&rﬁnf
Eﬂ':h I:'u.a *ihﬂ i _ S : :

,‘Q baﬂkp]me& e d.:g:grradm that D dﬂﬂﬂhilﬁh‘l‘. optiong can be mmﬂh-.l ina qu&duhmght b‘us slot.
The Q-tms hnss are 'mu;& us follows: _ .

ﬁ- first alqi .
Eﬁ Fost sht
- CD, Csécond. sht

.. And 50 om.

B Lo iy A e by by e



Lings AM2, ANZ, CM2, and CN2(BIAK) and ARZ, AS2. CRY. and €52 ( BIOMCE carry the bus grant
signals, Figure 2-2 usas BIAK a5 an example of bus grant rouling. The same method is uscd for cofitinuity:
of BDMG, . oo
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+ FPlgure 2-2 Bys Granl Continufty
Euch dual-height module will excend the centinuity of bus srunt signais BIAK and BOMG 1a the next
nm“qul- - .- . . P . . 0 . . . -

If a quad-height opeion s installed, jumpeais peform the graat contitdty faacrion of & duel apcion instalfed
on © and T,

Therefore. with a Q/Q backplane, W1 and W2 should be installed, HU27S and HIZI0 are exsnpies of
thir fype of backplane,

In o O/ CT2 backplane, pins UM2, ONZ, CR2 and U'52 are available for user-defined signals, Thérefore
Wl and W2 must be removed, HQE?E_: and HI273 ae examples of chis type of buckplane,

24 PRIORTITY SELECTION - o :
The I3HY11 uses the BIRQ4 line to request interrupt serviee. Tt does ol monitor any of the higher-level
wtterrupt request lines. Because of this, both the intermips teqaest and IP84A (non-procossor regueal)
priceities of the DHV11, are sclected by the position of the DHY | 1 on thi bus.

The bus (backplanc) position may be a compromise between TYMA argd RTertupt prioTity requiremesis,
As a gemeral rule, DMA request priorities should be considersd Grst, and then interrupt {nr) requests.
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24.1 -DMA Request i -

DA request priorily i3 uswally selecied on a basis of throughput, The taster devices (hipgher throaghpack
wili usnally have priosity over sfower DA devices; for example. dizk, tape, srd (Ren commuaications
devices. This is because a fast device will usvaily roach an overaun‘undertun condition sooner than 2
shovrar deviee.

The simple sppreach can be'further complierted by hardware botfering in the device, Forexample, s disk
controlier may vead & full segtorof information into & hardwace buffer. Ttmay then raise & DMA reguest o
move the dag 1o svater medory. [ the Teguest 35 hot serviced immediazely, there is no danger of data loss,
However, & magnetic lape unit or a sommunicaleons devize without bufleriag may need to he serviced
quickly. In this case the slower unit might be serviced first. This arethod of prioriey sefeetion could, of
corgvee, reducc disk oo ghiput.

The system designer should consider the follawing fuse Factoss in detenminimg DMA priorities:

Device avelage service bme

Maximim wait time to be allowed {befor: loss of datal
Averape lime beaween DMA r2quesrs

"Black tirme,

o e s —

£ sing the above parameters, the system designer should assume Lhat all DOMA requests are mmds at ile
sam: time, He should then check thauhis selected priority sequence does 0ol violate the parametecs of vy
WA device.

TF thore i2 only oneg 1IMA eevioe in the systen there is no DM A conrertion. The device's pasition on the
bus will be determined by its intermupt ( BIRGY) prioniy.

NOTE

If the system memory geeds refresh cyeles via the
bus, ithese should be considered s DMA reguesis.

2.4.2  TInterrupt Reguest’ . T

InteTrupt reque ts Rave four levels of prioricy. The lowest is Tevel 4 and tie highest is Fovel 7. Requests
ara made on bus ing2rrupt taquess ines BIRQE w BIRQT. Ta avedd contetgtion, lower-priarly devices
usuabiy moniter the higher request lines, :

Within anv priority group, priority is decided by backplane pozitien. The most lEme-criticat interrupts
sl be pearer the CPUL .

Thete are ton common (vpes of configuration for devices which need interrupt service:

1. The position-independent confipuration
2. The posileon-dependent configuration.

In the position: independent configuration. devices ol different priority groups can be placed anywhers in
the hackplase.

1n the position-dependent configuration, devices of differans pricrity groups are positiosed in descending,
- orger of priceiy from the TP

Beoause tha VHV | is & Lével 4 device which doet not mositor higher vequest lines, it must be positionad
aftar alt devices that do, Therefore DHV LI priosity is position dependent in either configeration.

[l-ul
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By wssuming thal al] mtcrmupes are ruised at the zame tme, the syslem designer

can check his priosity
sequence a5 for DMA rogoests.

The final configuration can be tesiad o some extent by the DEC N1 diagnostic,

Some changes may he
needed for optimen performanae.

A5 MODULE INSTALLATION

Onee the backplane position of the DHV1! has been defned, the module can he installed and the
biackplang chegied with & testmeter. '

CAUTION

Switch off power before inserilng or removing
modules. Be careful not to snag modole components
on ihe card guides vr adizcent modualok.
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SR P

A,
4,

Connect the BCOSL cables to 71 and J2. Figure 2-3 siows %ow the parts of the option connect
Together,

Instafl the module in itz correct backplane positior &x defined in Section 2.4,
Cheek that +3 V is preaent betwaen AA? and ground.
Check thal +12 ¥ is present between B132 and provnd.

2.6 CABLES AND CONNECTORS

2.6,1 Distribution Pame]
Each H1173-A diswribotion panel sdapts one of the TYHVEL s herg comectors to foor subministers -

tepe RE-233-C connectors. Moize fleering s provided on eack pin of the RS-232-C connectors. This
reduces electromagnetic radiation from Lhe cablay. I atso provides the logic with some prodection sgrinat

static discharze.,

Figure 2-4 shows the layout and Figure 1-3 shows the circuit. There is no CCUTT equivalent of ETa,
gircuit AA { proteetive ground), The 0 -ohm fk Wi can he removad to diseonnect this cironit 25 aeeded.

Table 2-4 is for twe distribution panets, loformation in parentheses applias {0 charnels 4 to 7,
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The Fallvadng 14 an example of the vse of Tabie 2-d.

Signal TR s the Transmilted Data line for channefd, Ma COTYT curenit numberis 103, I0is contecied
to J5 pin B oo tke HI173-A for chaonals O oo 3,

Signal TX D is she Transmiteed Data ling for channel 4. 15 COFT T circuil oumber is 103, kis conaected
o J3 pin B op the H3173-A for channels 4 we 7.
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Tuble 2-4 H3171-A Connections

Signal ‘Mame Clreuit Mo, IF Pin Mo,
SIC GHRD 04} 1ek2 1-4 {2-A}
THDNG) (Transmitded Thaty 103 [-B (Z-B)
RXDMI ) ‘Reccived Diata 104 1-C{2-C)
DR 4] ‘Duata Teemine] Ready 1082 1-D (2.0
RIO{4) Ringing Indicator 23 I-E [2-L;
CTRO3) (Clear to Send 10 1-F §2-F)
BTS04} -Request to Send i3 1-H {2-H]
DSRN4) Arata Set Heady N7 LK (2-K)
PHC P 4y 1ata Carrier Detoctod 10e -Lf2-1)
SICGN D 1(5) 102 I-M (2-M)}
TXD1(5) 1:3 I-M £2-N}
RXTIM{5Y 104 -2
DTRE{S 1082 LR (2R)
RIL(S) 125 1.5 {2-5)
CTSEE(S) 6 1-T (21}
RTS1(5} 105 1-U {2-U)
NSRRI 107 - (2-W;
1IHDHH 103 1-X (2-X}
DO 104 1-% {2-¥)
DSR6) 1017 1.7 (27}
BTS2} 103 1-BB (2-BE)
CTS2(6) 106 1.0 (2.C0)
RIZ(6) 125 150 (2-D0)
BTRIE) B2 1-RE {2-EE)
B12(6) Hk 1-FF {2-F}
TXDE) 103 1-HH (2-HH;
S GID 2] 1632 1-JT (2-J71%
BCDAT (Y KK [ 2-KE}
DSR2 11N L-LL{2-LL}
RTSHT) LS 1-HN |:" MNY
CT53(7) 106 t-PP(2-FF}
BE13{7) Tis 1-RR (2-RR)
DTRNT) WHE2 1-25 (2-595)
BXD3T} g =TT (2-TTh
THDHT) Hix LT (2000
S GHD 37) 2 VWV {2-VW

o e e e e s S e e e 5
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2.6.2 Bluppered Locphack Test Connector 3277

i5ee Figure 2-6.} The H32YT teat connestor 3 used during dizgnostic sexis. Tr aHows ali channels io be
tested, Using thia connecier. you can trace g channel faull to one of bwo chanmels.
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2.6.3 Line Loophack Test Connector HI125

This connectar is shown in Figure 3-7. Tt can be used during diagnostic tests 1o trace a fauli 1o 3 single

channet.

CCITT Mo

103
104
105
106

108

107

108.2

125

MAME

BT LISED
™MOT USED
MOT USED
MNOT UEEtI
MWaT UEIéD
THD
XD
RFS
Crs
(Wb
FIOIT UEE.L‘r
J5R
DTA

‘A

PIM

L'
S5

R PR y——

210

s

CONMMECTHONS

T

W F525

PHYSICAL ARRANGEMENT

W'l IR PERMANENTRY M
FOR DMWY T TESTIMG

=irdy

Figura 2-7 Line Loopback Tost Connector
264 Mull Modem Cables

Null modere cables are used for local RS-232-C connection. Because of Federsl Communications
Commission (FOC) regaiations, the cable specifications for the United States and Canada are different
froem those for non-FOC coumries. Other countries may also have similar Eleciroblagnetic Interfercnce
(EMLE) control reguiations. EMC/RFL shielded cabinets (see glossary) are now available for sysiems
which copform o FCC reguirements.

2-13
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Recommendad null modern cables are as fallaws:
L. BCIID (fer EMC/RFT shiclded cabinets)
»  Round & conductor fulby shielded coble to FOC specifieation

s Submintature 25-pin D-type female connector monlded oa eech end
»  Lenpths zvailabie:

BCIZD-10 - 31 m{i0
BCIZD2S - TA2 m {23t
BC2335 - 10072 m {35t
BC22D-50 - 1524 m {50 1)
BC22DR1% - 225 m (75 )
BOZZDNAD - 3048 m (10D R}
BC22D-BS - 76.2 1 (250 N0

2. BCOIM
= Round d-conductor {theee eaisted pairs)h, ezch pair shielded

«  Cables over 30,48 in (100 A} have & 13- pin subminiature [ oy pe female comnacror at one
end. The other end is umarninagted for pasziag throush ronduil

o Cables 3048 m {10 fr) and less have a similae connector at each end
* Lengths availahle:

BCOIM-25 TH2 m {25 )
TBCOIM-AD - 3048 m (100 )
HUDIM-BS  — 76,2 m (250 0
BCDAM-ED - 1524 m (504 1)
BCOIM-LY - 3048 m (1004 17,

i BCI2A
. Bound f-conductor calle
o Subminiature 25-pin T:rype female comnector monided ot each eng
s Lenprha availabie:

BC22A-10 - 3.0 m (10 &)
BOI2A-25 - 762 m (25 i,

Cablesof grovps 1, 2, and 3 are alf connected a5 in Figure 2-8, The cables ara ot polamzed. Thay pan be
cormected gither way rowmd.

2-14
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PIN _ FEN :
NUMEBERS . NLMBERS
| o_PaniECTIVE GROUND PHOTECTIVE GROLND o
5 o TRANSMITIED DATA “ RECEWED DATA .
30 RECER/ED BATA L TRANSMITTED DATA
|y o SKENAL GROUND _SIGNAL GROUND ,
& o DATA SET READY DATA TERMINAL READY o
- I.'J.c-."-'.-f:-. TERMINAL READY NATA SET READY o

: Figure -8  Wull Madem Cable Conneclions

2.6.5 Fuill Modem Cablies
Recommended full modemn cablics arc 45 fodlows:

1. BLC22F (for MO/ RET shielded cabinets)
¢  Round 25 conductor Luily shielded cable

& Subminiature 25-pin Doype female coarector on one cnd, mabe coanrector on the olher
&  Lengths avaitable: C ) )

BCZIF-10 - 3.0 -m (10 f)
BCIIF-25 - 7.62 m {25 @)
BWC2IE-35 - 10.72 m [3:5 0
BCI2F-30 - 1524 m (30 )
RBRCI2T-T58 - Z29 m T

2. BCOsD

«  Round 25-condustor cable
s Subminiatore 23-pin D-ype female connector on one aml, male connector on the other
e  Lengths availabie:

BOOSDAA0 - 31 m (LG
BCOSD-28 - 762 m {23 R)
BCaSD-50 15.24 m {50 fi)
BCOSD-60 - 8.6 m (A fi)
BCOD-AD - 3048 m [100 /)

CAUTION
In some conntrics, protective hardware may be

necded when connecting 1o cerlain lines. Refer o
the nation ad regolations before making a connestion
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2.0.06  Duta Rate to Cable Length Refationships

All the recommended cables hove data rete/cabic lougth chacacteristics ag in Table 2-5, Cahles of lenpihs
different from those quated in Sections 2.6.4 and 2.6.5 will have 1o be apecially made A suitable non-
FOC cable for this perpnge is Belden rype 8777,

Table 2-3  Data-Rale/Cable-Length Relationships

Data Rare C-able Lenpth Cable Length
{Bits/s} { Meters) { Feeth
{1a al4 SO
340 94 A0
200 152 S
240H) 152 ' a0
5000 Th 220
Y600 Th 250
NOTE

Cabfes lomger than 15.24 m {30 i) or with a
capacitance greater than 2.5 nanofarads, violare
R5-232-C and V.28 specifications. These arc nos
supported by DIGITAL

2.7 MULTIPLE COMMUNICATIONS OPTIONS

2.7.1 Floating Device

Addresses

On UNIBUS and ()-bus systemms, a bond of sddrossas (0xfi(0] 05 10 222617 76:) in the top 4K words is
asgignad as floating address space [xxx means all top eddross big = 1),

Options which can be assigned floating device addresses are listed in Table 2-6. This table gives the

sequerce of addressas for
b

UNIBUS

DIl
DHI1
DO
DU
DUPI |
DM
DZll

Huving ome list allows us

B e L P, 1Y Lo B B L P i

both LIMIBUS and C-hus apiions. For example, the sddress sequences covtd

J- Bus

[

TaHTIL

DO

DEVEI

DTUPI

DdC] |

DZYI1 and 30 an,

Lo use anc set of configuraton rules and one conflguration program,

2-16
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Tabie 2-6 Floating Device Addresy Asyignments

Runk Bevice : Size Maodulus
: { Decimal) [ Octal)
i il ' 4 IH
. DHI ' H a0
3 D11 4 10
4 DULL. DUV 4 10
ol DUPLE 4 1o
B LEl1lA 4 10
T DMOCLIDMRLF 4 10 (EMC pefore LIME
B DZ11ADAVLL.
NFEsIL, A2 4 10 (AT haefore DIL32)
9 MO 4 11
1k LPPE 4 i1H
1i VhVH 4 0
12 YW1l 8 M0
13 TAYETO 4 i
id RLil, RL¥ILI | ) -
15 LPALI-E Lo M) A
1t EWIllL.C d 10
iT7 Reservad 4 10
18 BEX1EXIII. 4 10 *
RXYI1/RI V2 (RX11 beivre RX211)
19 DRI1-W 4 180
M THE11-B 4 Li} e
a1 P11 4 1
13 NPyt 4 Erd
Ty SGEi 4 10
i DMV - 20
z DEONA & T w
26 CUDASD. ' 2 q 4
27 DMhMEIZ & 40
2 KEMEL i3 21
24 V51K 5 20
30 Beseryed - 2 4
i KMt & 20
32 DHYII i 20

MOTES

1. DEILE and DELL-F are trested ws Dwo
DZiis.

2. * = First device of this tvpe has a fixed
address. Any extry devicea have a floating
address.

3. ¥ == Filest two devices of this type heve a

fixed addreess. Any extra Jdevices have o
floating address.
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Devices of the same type arc given addresses in sequence, 5o all DZ2Y11s have addresses higher than
DU¥1 13 and lowee than RLY 15,

The columa Size {Decimal}, in Table 2-6, shaws how many words of address space are needed [of each
device. The colunan Modutus {Cziat) is the modulus weed for starting addresses. For example, devices
with an octal tnodulus of 10 mass staet al 2a address which is 3 multipte of 10g. The same rule iz nzed 10
select u pup addresa (see gseignment rulest after an option, or for a aocexislent device.
The addrass assigrument rules are as follows:

. Addresses. stariog al 17760010y sre assigned according 1o the sequense of Table 2-6

2. Omtion and gap addresses are sssigned scearding o the octal modulus ay follows:

. Ievicez with an ocwal modulus of 4 are aszigned an address on & 4y boundany (the tw
lowest-order address bits = )

b, Deevices with 2o octal modalus of 1O wre assigned an address on a 105 boundary (the throe
lvwest-order address bits = 0

€ Devices with an octet madulns of 20 are assipned an address on g 20g boundary the four
lowest-order address hits = )

d. Devices with an cotel modulus of 40 are assigned an address o e 40y howmdary (the five
Iweat-ordes address bits = O

J. Axdress space egual 1o the device’s modulus must be aBlowed for each devder which is
sonnacled o the bus

4 A d-word gap, assigned aceording tomile X, mns be allowed after the last davice of each type.
This gap could be bigzer when rele 2 5 applied to the lollowing rank

Lhy
'

A1 -word gap, assipoed secording to rule Z, moust be adlowed for cack wrused tank on the st ifa
dovice with & higher address &5 uscd. This gap cordd e bigger when rule 2 iz applied to the
following rank,

if extra devices are added to 4 system, the floating addresoes muy heva m be reassipned in agreement with
thesa 1mles,

In tie following example, a briel deseription of address assiptinent ia miven. Note that e Hsl includes
flosting vector addresses, Thase are expinined in Section 2.6.2.

Evample! Ooe DIV, ong REVEL, and two DHY I s

Address (Cheral) Yector
wxx0 HY DJ11 eap
aarb0G20 HV 1 gap
XA DG} gap
xuyGIA0 DUv | 300
mefi 01500 DUV gap-
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Address {Cretal) Vector
DB (DA DIUTRLE fop
L xxafiUT0 EELLA sop
T LY DMCL1 pap
axeb0110 DZVIL gap
b 20 EMCII gap
w010 LPPi1 zap
xo bk 44 VAV2L pap
faaabOL60 VMV3L gop
a6 DWRTO gap
a0 RLY]S 310
- xxxh02 LG RIV11 gap
s xxxBO220 LPAI1-K gap
CaxxhO2I0 KW11-C gap
© xxxO0240 reserved Zap
 wxahip2 sl RXVIi gap
. Exxf02ao0 DELI-W gap
Txb0270 ERII-B gap
- xxx 300 DhiPE L Eap
S aexbh0310 1XFY11 pap
xxxf0320 (SB11 gap
. axxB0340 DMYLL gap
- w0330 DUENA sap
' RxmA0354E UDASD gap
- 2uxf4H) DMF32 gap
D om0 20 KMH11 gap
xax G40 VS0 gap
xxhbddd reseryed
oaxsbOLB0) EMVEL pap
PR L EREY lst DHVIL 12
- xxxf0520 2nd DHWV11 130
. xxxbO340 DHY11 gup

The first floating address iz 260010, As the DJL1 has a modulus ef Ty, its gap can be essigmed o
xaafO0 0, The next available location becomes axx600T 2.

As the DHIL has a mosdulos of 105, il caneat be assigned to xxxG001 2, The next moduto LU boundary is
0020, 3o the DF11 gap is assigned to this address, The next zvailsble location is thereforr
xxxaD022,

A D11 has 1 modelus of 10z, It cannet’ be assigned o =xxfB022, Its gap is theretorc assizned 1o
xxxBO0 0. The next available location 1s 00032

ADUVIE has a modeius &f 10z, It caapot be assigned o xxx6003 2, itis therciore assigoed 1o xxxdlii4.
As the *size’ of DUV is foor words, the nexl avallable address is xoB0050

I_l-»J
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There is no second DUV, 50 & gap must Be left (o indieste thal there sre 1o fore DIIVEFs, As
AExaO25T is on a By boundary, the DUV pap can be asgigned to this address, The next availahie
address 1s sxxflNE2,

Ard 20 on.

2.1.2 Floating Vectors
Addmsses berween 300y end 7745 are designated as the Doating vector space. Those addresses are
assizmed in aequanee as in Table 2-7,

Bach device necds twe 14-bil lications tor each vector. Por example, a device with ode receive and one
transmil veclor needs foud wordy of veclor space.

The vector assignment fules e as fllows:
b, Each device occupies vector address space equal to *Size” words. For cxample, the DLV 1.}
oceupies 1O words of veclor spece. TEitR vecror was 300y the next aveilzhio vector woold be at
2.
% 'There are no gaps, except those needed to align an-ootal modulus,

An example of flogting vector addroes assignment s given in Seclion 2.7.1,

Table 2-7  Floating Yector Address Assignments

- i

Rank Device Sire Modutus
{Decimal) (Ootal)
1 11 4 10
i 11158 d i{)
2 KL d 1)
2 DELi-A 4 10
2 Dill-B 4 I
2 DLy la 11
2 DLV, BiYIi-F d 10
i o i 10
4 DMI1I-4 ) 10
b DMlt a F
& DMEL-BBE/BA 2 4
T FrH11 moder conteok 2 4
“ DR -4 DRVII-T 4 1
y DRI, DRV d HLE
Tk PAGH] imade + punch) 8 10
11 LEMEL 4 10
12 [ Fied 4 i0
11 O q 14
id DELL-C to DLV -F 7] 10}
[ DI E ) i)
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table 227 Floating Vector Addrese Assignments (Eout)
Rank Devlee Size Maodulus
. { Decimal) {Celal)

16 DH11 4 10

17 ¥T40 8 10

17 VEV1L B 16

13 LP511 12 114}

11 D11 4 10

20 EW11-W, KWVI1 4 0

21 DpUil, DUVIL 4 14

22 DUFEL] o4 14

23 DV11 + modem conted - & 10

24 LKIL-A 4 14

25 DWUN | 111

s DMCL1/DMMRIL 4 A {DMC before DME)

7 DZ11/DZSI1/DZVIL,
D732 4 10 (DZI11 before DZ32)

IR KM 4 .

249 LPF1} 4 11)

30 YMVZ1 4 1o

31 VMV3I1 4 10

32 VEVQI 4 10

i3 DWERT0 4 10

34 . RLIL/RLVIL 2 4 *

35 TSt1, TUBO 2 4 =

36 LPALL-K 4 10

37 P11/ IP300 z 4 *

i Kwll-CC 4 10

g BRX11I/R¥211 2 & » ]

RXVI1/RIV21 {RX11 before AX211)

40} DRIL-W 2 i
41 DR1I-B ri 4 “'

41 DMELL 4 H

43 DPviil q 10

14 ML 2 &  (MASSBUS devicee)
45 I5BL1 F-| 1o .

1) DPMVLLE q in

47 DUENA P 4 ¥

4R UDASD 2 4 *

49 DMEF32 1] 4

50 KM=l B ELL

51 PCL11-B 4 i[¥]

52 YE10H 2 4




Table I-7  Floating Vector Address Assignments {Cont)

Rank Trevice Sizc Modolys
{Decimal) {Ohetal)
53 rezerved ) 4
54 EMVI] 4 {1
a5 Tagerved 4 10
56 IEX 4 . 14
a7 V1] 4 i
NOTES

[. AKLII or DL11 used as the consoie, hag a
fixed vestor.

2. * = First deviee of this type has a fixed
veclor, Any extre devices have a floating
VEehoT, :

L MLILI ix & MASSEBUS device which CAaR -
eotntect o LINTBUS via a bos adapier.

2.8 INSTALLATION TESTING

The disgnostics for I'HV1 1 are the seiffost, the CVDH™ functional verification lest, and DECH L
The self-test uns sutomatically. CVDH? and DXECX/ Tt programs ren under the X XD P+ myomitor.

All individual device dingmostics should be run withoui ercor hefore DECI/ T iz used.

2.8.1 Instaliation Tesis
The following lest= should be run after installasticon:

i, Self-test
2, CYHDA" CVIIHB?, and CVDHE dizgnastics
3. DECX/L exeorciser

The self-test rens attomutcathy when the bus or BHV1 | is roset. 1 no fault is toaund, the diagnostic LED
will lazh OFTAON/OFF and then come OMN permanently. The first off slade iz very shor end may ot be
seen. However, if the LED poes off before cosming on permenently the diagnostic has fownd no fefes, This
does not prove that the option 2 serviceable,

Erining the self-test dlagnostic opemation, bytas are written to the FITCL By reading chase byies, the
engiteer can receive more detailed information about the state of the DHY 1 ¥ ageoslic bytes and their
mterprelalion are desaribed in Soction 3 of this documens, The selftest can tuke up fo 2.5 seconds,

CVDHE! and CVDHC? have four maodes of e ration.

Internal loopback
Stegnreredd nopbuck
Line loophack
Modem loophack,

e
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The mode can be selected by sosweriag 4 prompt from the diagnostic program. hxample priniosts,
together with 8 summury of the use of the disgnostic supervisor, are provided in Chapter 3.

Test the madule in the Fu-llﬂjwi:n,g seduence. For atest flowchart see the melntenance card or Section 3.7 of
thiz docurnent.

1.

2

Ead

Switch on puwﬁ, or teset the svstem. Check the diagnostic LED seguence.

Run the CVDH?? diagnostics for onc error-free pass (CVDHB? and CVIDHC? in the intomal
loopback mode). Any Fauli message indicates a defective module.

Connect the H3277 staggered loopback connector and run CVIIHB? and CVDHC? for one
errar-free pass in the slapgered loopback mode. Any [aalt message indicates a defective
DYHV1E I or cable. Swap cables (a3 in Figure 5-2, configuradion ) and repeat the test in order to
find the defective comporent,

Connest the BOOAL-xx asbics as for nommal operation,  Inscall an H3I25 line loophack
cotmeetos 3t line number O of the distribution pansl, Run CVEHREBT and CVDHC? in line
loophack mode on Bine number © for one errot-free pass. Repeat for all liney.

Run the DECH/ 11 exerciser to verdfy that the YHVIT will run with other opriong of the
systern.

NOTES

The DHVI1 should now be ready for conneetion
to external cquipment. See Section 2.6 if necessary,
for recommended moden and nulFodem cahles.

The CYDHT? disgnostics can be used, in medem
loopback mode, to check the communications
link, The modem muast be s¢t up manually. The
diagrostic will test to the polol where the line is
tooped back.
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CHAPTER 3
_ . PROGRAMMING

1.1 SCOPL '
Thiz chapter describes the CSR and control reglaters, and how they are used o cotlrod and mositaT the
DHV1T. The chapter covers:

» The bic funetions and fomaat of each register
a  Programming fealures available to Lhe host,

Bome programming uxﬂm;f:]es are also meiwded,

(hapier 4, Sections 4.1 to 4.6, i recommended reading [or seyonsg programming this device,

3,2 REGISTERS : :

The host system controls and mogitors the DHV | module via several regisiets which are implemented i
EAM. :

Commaned words of Dytes written b Lhe vegisters arc imerpreted cnd eaxecuted by the flmmwase, Status
report= and dala are also transferred via the repisters.

Ome of the [nctions of thy mivrocompuiem is o soan te ru-;u_,isnzm for new mstoctions or dats,

121 Register Access
DHV11 registers ocoupy eight words (16 bytes) of Q-bus, memory-mapped L0 space, However, by
indexing, this is expanded on the DHYT! w114 words.

The position of the eight words within the 1op 4K words of memary, is switch-selected on the DHVIL 1n
order to access the module, bits <1 2:42- of an 10 address must match the address switch ooding,

Tuabic 3-1 lists the DHYE : registers and their addresses. 'I']-Q:suﬂix{.’:'u‘l}mc ana that there are eighs of these
rogisters: one far each channel. When an (M) rogister is accessed, the address [Table 3-1) s indexed by
the contents of CERC300,

NOTE
CER<3:0: allows 16 e giﬁfena to be addresscd,
However, only the bortors cighi regisiers of cach
klock sre used. Therefore TSR bir 3 murst always
hed.

The term “Base means the lowest VO address on the modele. That is 1o s3y, when Lhe fowr low-order
address bits = 0, .
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Table 3-F TYHVIL Repiseems

Hogister Address (Oetah Type
Cantrod/ States. Bepister (OS5 K) Base Read Write
Recetve Hut¥er {RBIIF) Hase + 2 Read Onlby
Transmit Character (TECHAR) Bawe + 2 (M) Weite Only
Line Paramestor Kagister {LPR) Eaze + 4 (M) Read!/ Write
Line Slaius {5TAT) Base + 6 (M} Hesd Only
Line Control {LNCTRL) Brse = i) {M) Head/ Wreite
Transond Buffer Address 1 (TBURTAIDD Baze 4 12 (M) Rrad/Writz
Tranzmit Bulfer Addross 2 (TBIUFFAT2) Base + 14 (A4 Read  Write
Trunzmit Buffer Count {TBUFFCT) BEase + 16 (M) Faad/ Wit
NOTE

It is physicaily possible 10 wiite w Lhe line séatus
register. However, this register most not be writton
by the host

Regisiers ar acecased by instruvtions which use “base | n' &5 & souece o7 destination, However: Sefore
mnltipis (M) registers are gecassed, Lhe channel mamber must be wriren to the OSK, The following
example eapiaimy this,

To read the Hae slatus register o chanacl 3, the follow ing 0 commrasds would be execnted:

MOYE #CHAN @w#RASE  WRITT CHANNEL MUMBER {SEE BELOW) TO CSAE
MOV wi = BASE +6. R0 BEAD THE LINE STATUR REGISTEER.

Im the above exasaplo:

CHAN = Desfadd1 - Whore g = the BRXTE hit
ad T = the MEST it {would be O

aouf 0011 = channel sursber 3

‘Bazt + & will address a block of T8 line status ropisiers, ondy aipht of which sme used, The TDHYT Y
ardwace wili indev this address by threg, therev seleeting line aratns seplster nember 3,

NOTE

I, Mot all repister bitz arc specilied. In g wiite
dction, ali unspecified bits nost be writcen 55
e T a read action, unspecified bils arc
vudcfined,

I+

The eaveption 10 the above rule is thar 7 bit
may be wriltew as fogical Lor 0 iFitis read as
Iogical i. Thal is to say, read-modifewrite
instrctions work comreetly.



7.2.2  Register Bit Definitions
Register formate which precede the defimitions of register bils, e codad as Tollows:

w»  Bits marked * mav hold dats set status, or special information from cho diagnostic programa.
These are covered in Section 3.2, 10,

»  Registers which are moclified by roset epquonces are cowled a8 shown in Flguere 3-1.

CLEARED BY MASTER RESET

BET ST MASTER SESET

_. CiEARED BY BINIT, PIWVWER-UPF OH AOUATE R-DWR)
d BUT ROT BY MASTER RESET

LTRY L]

Figure 31 Register Codizg
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322 L

Comtrol and Siatus Register (CERY —

CSa rEazE)
14 14 13 12 i iLE q ] ! G i 1 X i 1 0
li p Ha ! I A F G R 11 i i fi ."L"'-.I".liﬁ-" w A0 RO AW | B

| | |
| I ; ]
| | RCVE E
™ DIACNOSTIS TRAMSMIT } InT INOIRECT ADONFFS REC POIMTCR
ACTION | FALLRE LINE WUMSEE Lo [CHAMMEL Mo
P
TRARSMIT N AL
. = AANEMIT HCWE DA WASTER
T BRABLE bs s RRoR AVAILARIE  RESEF
Bit MNoaunte Descripiion
< 300 INDADDRRECG  These bits are used to select the wanted chonnel repisier when
(Indirect Addresz  accessing a block of indexed (M) registers. They form the binary
Hegistari (FyW) number of the charnel which ix 1o be zocessed.
5 MASTERRESET  3et by the host, o crder to resct DHV L. Stays sct while DHYL
{Masier Reset) runs A selites diagnostic, amd then pecfinms s imbalizadon
(RIWY scquencs. The pis i then cleared 1o tell the host that the process is
complete,
This bit iz sl by BINIT (hux initialization signal), or by the host
processor setute R0
The fiost shooid pot wiite to this bi when i s elmeady set.
0 EXIF When sei, this it silows the DHYD to imtzeupt dhe hos! when
(Reoeiver PX DATAAVAIL is ace. Arn intermopt &5 pensecated uader the
Luterrupt fobiowieg corditions.:
Eiable)
[RSWY b, BRXIE iz sei and a charactzr iz placed into an empov FIFO
2. The FIFO 15 not empty and BXIT is changed from $ie ]
Clesred oy BEMIT bl pot by MASTER. RESET.
7 REDATA. When zet, indivares that a received character iz available. This bil is
AVAIL elearwhen the FIF G iv ampty. [fis used o reguest an BX intecrupl.

[Feceived Data
Availabic) [(RIY}

et after MASTER RESET becouse the FIFO contsins diapnoaiin
infcrTnation.

e e . e . . e m e e e gy g8 s WY
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Bit Muine Deseription
IR TX.LINE I TX.ACTION is set, these bits hold the binary number of the
{ Tranumit’ Lina chentel which has past:
Mumber) (ED}
. 1. Completed o TIMA block trangfer
2. Accepted a single charncter for transmigsion
3. Aboried a DMA BMock transfar.
HTX.DMA.ERR iz also set, these bis conizin the hinars number of
the channel which has failed during & DMA {runsfer.
12 T}:.D_‘.ﬁ,:l__-ﬂ. If sef with TN ACTTON uzlso sel, means that the channe! indicated
ERROR. . by CSR<T11:B> hat failed o wransfer DDMA data within [0L7
{Tronsmir PAMA  micraseconds of e hus reguest being ackaowledged, or that there iz
Erfor) (RIn " & memary parly error.
TRUFFADL and TBUFFAD2 registers will contarn the address of
the mermory location which coubd nod e accpsscd. TEUFFCT will
. be cleared.
i3 DIAG. FAIL When kei, indicates that DHVIL internal dinpnostics have denected
{Diagnostic Faill  ancrror. The crror may have beea datected by the aeif-tost diagnostic
(REY) or by the BMP,
This kit is associated with the dispnostic-passed LED:. Whenii is set,
the LET} witl be off. When it iz cleared, the LED will be o,
The hit ix st by MASTER.RESET. I1is cleared after the intarnal
disgnostic programs have heen run successiolly.
Ttis emly vakid afier the MASTER.RESET it CBR-T3> has boan -
cicared.
14 T ) When sel, ailows e DHVEL to imermips the hostwhen CSR<CIS >
{ Fransmit Todennpt  (TX. ACTION) Becoities ser
LEnable) (RS
. Cleared bv BINIT but nat hy MASTERRESET.
15 T}Z.ﬂﬁ'['lﬂlﬂ This kit is sct by IV when:
[Transmier

Action) (BRI}

. The last characeer of 2 DMA uffer has left the DUART
2, A DMA transfer has beon ahorted
3. A DMA ransfer has Been terminacad by the DHVYE | because

ol ronexisleat mewmory being addressed, or because of a
MEMOTY Parity mor
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Bit © Wame Descriprion

4, When a sinpgle-charucler programmed ompur has been
accepted. Thal is ta sey, the chargeter hay been taken from
TX.BUFF.

This kit is clearad whan the CSE iz read by the host

Adsn cleared by MASTER EESET.

MOTE

SR contents should only be changed by 2 MOV or MOVE

mstrucrion. Chfer instructions may lose the sate of the TX
ACTION hit (CSR<F55)

3222 Ieccive Ruffer (RBUF) — This repisier hes the same address a5 the Fransmit Characier
register {TXCILAR L However, 3 READ from 'base + 27 1s interpreded by the TVHV1 1 hardware as &
READ from the FIFD. Thevefore, RBUF iz a 236-character resister wilh a singic-word address, The
Leasi Significant Bit (LSB) of the character ix in hit (k.

RBUF HEAD BAST — 5)

> . . ‘ R . . . .
15 14 12 12 11 1@ ¥ & 7T & E g 3 2 i 0
rﬁ R{ R AL A]H !ij_ﬂ rRlr |l vl R |ER i B | H A
1 - 1 i d i
T T (N O R Y N Y O O
,E | : JECENET

]

CHARACTER

GaiA | FRAMING RECENE
VALIC | ERHLR LINE MURSER <R
GATA SE: FRIM HIGH BYTE
OWVESFALN  PARITY STALUS FLAGS QF STAT)
SAROR FRACHR l
OF
DiA3MOETIC [MHD
Bit Name Description
R ey R .CHAR If REUF< 142122 = 000, these eighi bils contein the oldest
[ Receivaed charaeler in the FTFQ. The chargeter iz good,
Charactar) '
(RO HEBLH<TI4:122> = 001, 010, ur 011, these cight bits contain the

oldest character i1 the FIFQ, The character i had.

3-n
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Bit

Mame

-Description

IR

12

13

14

B3

FX.LIME
(Receive
Eite Mumbser}
(REY)

PARITY ERR

Parity Exior) -,
TR '

FRAME .ERR
(Framing Errod)
(RD)

OVERRIN ERE
[ODwenun Error)
(RIY)

DATAVALID
t Mrata Valid)
(R}

H RBUF<"1412> = 111, these eight bits contain diagnostic or
modemn slatas information. In this caze, RBUF<{O> las the
fallowing meanings:

0 = Mocerr siaiug in RBUF<T:1> {see Section 3.2,2.5)
1 = Diagncsiic information i RBIFF<T. 1 > { see Section 3.3.100.

H there is ap overmen condition, the UART data buffer for that
channet will be cleared. & null character, with REUF < 147 set, will
be placad in the receive character FIFCr. The cleared data will be
st

The DHY11 does not have a break derect bit. A lme bresk is
indicatad o the program as A null character with the FRAME.ERR
30T,

These bits fwld the binary number of the channel on which the
character of RBUTF < T0> was recoived .or on which a data sec
chanes was reportad :

Sct if thiz cheracter has A parity error and parity is enahied for the
channel indicated by bits <717:8> {also see KX CHAR).

Sed if the firstsbop bil of the received charaster was not detected (alzo
see RX.CHAR). '

Sctif ong or moed previous characters of the channel indioared by bils
L were logt -becavse of g fell FIFEY o failure to service the
UARTS (also see RX CHAR]

NOTE

The atl 1 5" eode for bits < 14:1 2 = is reserved, This cofde indicates
thut muolemm siztus or diagnostic information is held in
RBUF= 74>,

Bet if the FIED is not empty, Clegred by MASTER.RESET orby
the FIFC becoming empty,

Afier selftest, dingnostic informztion is loaded ine the FIEG,
Therciore Ehis Bil 15 always sei sfter a suecessfol master reset
SECHETICE.
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3.2.2.3 Transmit Character Register (IXCHAR) - Singlecharscter programumed teansfecs are
muds via the transmit churecter register, Bit funetion 15 as follows:

TXCHAR [WRITE BASZ + 2

TH 14 13 12 11 10 3 A T fi ] i 3 = | 2
iy Wi Y i Wy W Wy Wy Y

i
—
i
e
e
b

TRANSMIT ' ' “ABRSMIT

L 1A wALID CHARACTER

Bit Mame Description

=70 TX.CHAR Character tn be transmitted. The LSB is hit . For 7-, -, or 3-hit
O Transimnit charscters, unured Hits murt be 0,
Character)
(WR)

I3 TH DATA. When set. instructs the DHVL L to transmit the charaetzr held in birs
VALID 0%, The bir is sensed by the DHVI which then traasfers tha
( Transmil Crata chargctar, claars fhe bit, and sets T ACTION.
Yalid) (WER)

TH.DATA VALID srd che charsctes cac be wrillen logether, or b
separate MOVE instrictions.

3.2.2.4 Line Parameter Register (LPR) — Thiz vegister iz used 1o configure ity associztad channel,
Bil function is s follows:

LPR 'BASE + 4)

15 %4 13 12 11 1z & & T 5 4 3 2 1 a
T [~ FAENN o o
AW | B | R | S0 LA R | By | B F R | I | e | R | R R e

I X A a s 2]

f J_ i | [ - ]

N T R R N T .
TEAMNS KT LG | FaRITY CALENOSETIS
SPEED LODE Cream. F i COE:E

’ 3
RELEIVE Bk LHARALCTES
SFEED - PARITY LENGTH

3-8
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Eit MName _ D&;cﬁptinﬁ
RN e PIAG Driagnostic conleal codes. Dlaed by (e boa as follows:
i MMegnosde
Code) 0} = Mormal operatios
(RSW ) 01 = Causes the Background Moaitor Program ( BMIP) oo report
the PPHVY L statys via the FIFO, BMP reports are coverad in
Scetion 3.3.10.
o T e CHARLGTH Defines the length of characiers, Does pot include stare, slop, snd
(Characier patity bits.
Lenglh)
(RS 0 == 5 hits
01 = £ hits
10 =T hitz
11 — & kot
et w11 by MASTER.EESET.
5 FARTTY.ENAE  Paricy snable, Causas a parity bit to be generated on transmit, and
(Pariy Enabls} checked and stripped on receive.
[RSW)
: [ == Puarity enabled
: =~ Parity dissbied
© Lleared by MASTEE EESET.
& EVEM.PARITY I LPR< 52 is set, this bit defines the gype of parity.
{Even Parity)
(| ROWY : i = Even parity
0 = Odd parily
_ Cleared by MASTER.RESET,
1 STOP.CONE Defines the longeh of the transmitted stop kit
{5top Codal _
{ R 0 = ¥ seop bit for 5-, A-, T-, or Bk characters
1~ 2 stop bils Tur 6-. 7-, or B-hei chermctery, or LA sk nits for
i-hit charsctors
Cleared by MASTER_RESET.
1h8 RX.3PEED Set ro 1100 by MASTER.RESET [%arl] hitss},
{ Recetved Drara
Fate) [ B/W) Drefines the raceive data rate (Table 2-20.
<15:12>  TX.SFEED Seito L1d] by MASTER RESET.
{ Tranzmaded
Drate Bats) Defines the tranamit data rate (1'able 3-2,
(RAW)

S T E—



Tabkle 2-3  Ihwta Raics

Code Data Rate M aximum CGroups
(Biis ) Error (%)

QKD LT .01 A

0K 15 (.01 B
oo 11t (LD Aand B
LN 1345 2407 Aand B
L1100 150 4.m B
a1 300 LERAN A and B
10 G0 0.0l Aand B
i1l 12001 LIANS! A ond B
1500 1800 .0 B
LG0] 2000 LERL B
1610 Jddik .01 A and B
1511 AB060 001 Auand B
IR LN 1200 LEXAY A

110] 000 X4} A nod B
1110 19200 0 B
1ill Jo400 [LRAN] A

~NOTE

The #-channel imterface uses fowr dusl-channel
s, Channeistand 1,2 and 3.4 and 5, and & and
T are paired. Tt is the responsibility of the wser Lo
sefect transmit and receive data rates of the same
group {A or B} for any pair of channels.

TFthe trarsmitser &ind receiver of a channel sre configured in different groups, the proup of the recstver is
selected.

1f o *pau of channels ame configered in different groups, the progp ol the most recenty confipured channel
is seleced, This chonges the dets rete of a chaumel whon its paired channeel is reconlpured 1o the other
grotLfs,
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Wy "

The cffoet can be predicted as Tolbows:

Original Speed Changas to
{Bits s} (Birs/3)
an TE
T4 =y
1 560 200
180y . 1200
000 ' 050
TR 1800
19206y ' 38400

AN 10200

3235 Line Status Reister [STAT) — The high byle of this repister holds mademn steduy infoorertion.
The Low byle is undefined.

STAT{RARF + K
15 14 12 12 11 10 L] g

d o 5 1 & z i}
A i H F A
I
5 |
; |
NaR :=. ne:n ALWaNS D
,| :
Rl
JHING COETE
INCICATOR
Bit MName - _ Description
B STAT=8> Adways (.
{Status |
Kegistor, bit 8]
(RN ;
i1 LTS ! Clives the present starus of the Clear To Send (€75 signAl from the
[(Cleat 1o Send} modeas.
(RD)
' 1 = 0N
1= QOFF
12 nen Chives the prosent siatus of the Daeg Carmier Detected (12012} signal
{ Drara Cairier from the modem.
Detected) (RDY
[ = OM
- (FF




Bit M ame Description

13 RI {Ring Crives the presenr stamws of the Ring Iwdicator (RYY signal from the
Iridicatos) mrodont.
{RLy}
1~ 0O
0= OFrF%
13 OS5I {Drata Ciives the pre et status of the Duta Ser Ready (DS K sipnal fromthe
Set Ready) miocbo.
(RLn
I = N
0 - 0OrT
KOTE

tn order 1o report i chunge of modem statgz, the DHY 1L wriles
the high bve of STAT imio the fow byie of RBUF.
RBUP-TE4: 125 = 141 toell the host ther RRITF <702 do naot
hold u reasived charaeter (zec modem comrol, Seetion 3.0.8),

3.2.2.6 Line Controf Register (LNCTREL) — The main functon of this regisver is to contal the ling
interface.

LNETRL {PASE + 0]
=S T SO - B T Fo = ¥ H B4 g 2 [ ]

B P § R Fi'e"-r-'JH FL"-’JJ Fo F A | ey ) Ao { e | Ry
r

£ " Fa
L1

I
| !
s OTR | MAINTEMANCE | DalmD KX P Dma
| BT | ENABLE | LAQRT
LK FORLE. BRLA 141770
FE HOFF :
Bl Mame DVeseripticn
0 TE DMAABORT 5ot by the driver nrogram to habl te fransfer of w DM A buffer, The
{Transmit DMA traniier oun e continued by clearing TX. DMA ABORT and then
Aborty (R selling TR DMASTART, Mo characters will be bosl.

The program most ke szre thet TX. DM A ARDRYT is clearbeloce
setring TH, DMASTART, Olberwiae the transfer will be aborted
before any characters are sransmittad,

See Heciioh 3331, DMA Trapsters, for the wse of
TH.Taha ABORT.

Ceeared by MASTER RESET.

-1
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ER = T

Bit N ame Description
L . _ TALTO “This is the auto-flow costrol bit far incoming characters. I it iz set,
{ Tncoming Auito the IYHVI L will controt incoming charagters by trangmitting X-0MN
Flow s (W) and X-OFF codes.
If the FIFD becomes congested, the DHY11 will send an X-OFF
code to channelz with this bt set, An X-0OMN will bo sent when the
congestion is reduced. Sec Aato X-0N and X-0FF, Scction 3.3.6.
CNOTE
 An X-ON code = 215 = DCI = CTRLQ.
~Ap X-OFF code = 235 = BC3 = CTRL/S.
No other eodes are specified for the interface.
2 RX. ENA I set, this n::uuhn-:; c¢huannc] 1z enabled.
i Receiver Enable)
(/WY If reser when this DUART channel is assembling & characier, that
character is lost .
Cleared by MASTER.RESET,
3 BREAK Il 51, thiz bit [oroes the ransoubiec of this chennel to the spaciag
{ Break Control) state.
{R/W) ;
I'ranzmission is restarted when the hit iz cleared,
NOTE
There is a short delay berween writing the bit and rhe channel
~changing state. The delay is dependent on throughput. Becanse
" of the normal length of a BREAK =ignal, this showld not canse
probicms.
4 - QALTO : Thix bhit iz the auto-flow 2ontrol bit for catgeing charaeeers. When
(Duipoing Avio sed, T ELCEN A s also set, the DHV 1T will automaticadly respond Lo
Flow) {RSW) XON pnd XN-0FF codes received from a channel, The DHVILL
uzes the TM.EMNA bit in TRUFFAD2 to stop and starl the fow,. See
Auto X-0M and X-0FF, Section 3.3.6.
5 FORCE. XOFF This hit can he sat by the program to indicate that this channed is

(Foree X-OFF)
(R/W} :

congested ml the hogt system [ for exumple, if the typeahead buffer is
Ty, Wisen i sees 1his bil set, the DHY L will send aa X-OFF code.
UInti] the hit #2 resed, X-OFFz will be zent after every alternate
character receives] on that channel. When the bit is teset, an X-0ON
will be 2ent undeys TATITE)Y 1= 9ed uned dhe FTRO) 1% critieal. Sec Aoto
X-ON and X-0FF. Section 3.3.6.




L.

M urie

Deseviption

L2

MAINT

[ Maintenance Mode )

(R

LINK.TYI'E

{ Link Type)
{RW)

DTR
(Prata Terminal
Reddyy FRW}

RTS
 Reguest To Send)
(RN

‘Thesze bits can b oeritter by e Setver or lesl programs, in onder 1o
ezt the channsl,

The voding is as follows:

) = Nortmel operation

i+

10}

- Anipmalie echo mode — Reoserved dats iz resrpasmitead

(regardless of the state of TH.EMNA) at the data rate
sefecied For the reesiver. The reccived charactors sre
processed] aormally wead ploced in Lhe received character
FitO. In rhis mode, the DHY1LD wili not trensmil any
characiers (this inglndes internally aenerated Aow-cominol
charscters ). The WX KMNA Dit mugt be set when operping
in this mode,

= Lozal loophack - The DUART channel ovipi is intemally

comnagtedd to the fnput, Maormal recelved data 15 ignorad
end the transmit dacs [fee s held marking. 1z this mode,
flovw-controt charaeters will be fonped back inscead of being
transmitied. The data rate selected for the transmitler is
wsed [or bolk transmission and recoption, The TEX ENA
bl sl condrobs transmission in this mode

Eemate loopback - In ks mode, recseved olata s
retransmirted at a Jlock rote egual Lo the recedved clock
raig. Thadata iz not plaeed in the receiver FIFD. The slale
of TAUEMNA is ignored.

This bit mausl be set i the channel i to bo connected 10 g modem,
When the bt @5 sel, any chenpe te modem status will be reporced na
the FIFQ as well as the STAT register.

¥t thix hit s roset, this channel heeomes a “data leads only” chanpel.
Muodem status information s loaded in the high byte of STAT but is

Cpof piaced in thes FIFG.

This bit controts the Data Terminal Ready (DTR] signal,

I = 0N
} ~ OFF

Thas bil conteofs Uwe Bavguasl To Send (BTS) sipmal.

1= 0N
0+ OFF

U S
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3.2.2.7 Transmit Buffer Address Repgister Number 1 (TBUFFADI) -

TAUFFART {RASE + 13
%14 1T 12 41 G % B 7 B & 4 3 2 1 o

W | er.- RO FRANY | RN Fu:‘-.-";,[ B { R | o | e | moas [ eas | raw PR ] s
r A A A A 2

S I N N O O SO W o

TRWIT DMA ADDRESS
BiTE 5- 151
Bit Name Bescription
< 1500 THUFFM}:.'IS:{‘.I:v Bits <15:0> of the DMA address (see Section 3,2.1.8]
('Transmit Bufier
Adkdress |Low])
(RS
3.2.2.8 Tragsmil BuFfer Address Regizter Mumber 2 (TBUFFAD2) -
TEUFEADZ [FASE + 14)
1% 14 33 12 1 o4 s 7 & f a 3 =z 1 o
AW Ry R | R | R [ R | Bowe ] maa
2 ] ) ) ] -3 2
t 1 i
| ; N I O
i’
|
THA CrhAn, THEMT s, ACDEESS
EMASLE ETART BITE 6 -2
Bit MName Descelption
R TRBUFFAD2L:162 Bz < 21:10> of the DMA sddress.
[ Tranam:t Bulfer
Address [Highp) Before a DMMA transfer, TBUFFAD! and the low byte of
(RW TBUEFF A are bouded with tho start address of the DIMA hudfer.

This address is nod vadid duridg 2 DMA ransfer, When TX ACTION
i= raturmed, the addrass witft he walid.




Bit Mame Deseription
TH.DMASTART  Setbrthe hostrostart a DALA manster. The DEFVI 1 will raset the bit
{ Transmit DhiA betare voturning T, ACTTROMN.

-1

Starl) (RW)
Cleared by MASTER RESET.
MOTE
After agtting this bit, the hpst must nor write so TEEFFOT,
TEBUFFADGE, or TEUFFADZ <70 yatil the TXACTION
report has been returned.

1% TH.EMA When et the DHY 1L will tracysmil a1l characters.
v Eeanssmitier Enable)
RSN Whet cleared, ing DPHY 1 L will oabr transoait interaanlly senerated

Fow-gconira] charaeters,
Sct by MASTER RESET.

In the OAUTO mode, (us bl s used by e DIIVIE v canirel
cutpoing choaraciers, See Ao X-0ON apf X-OFF, Seclion 3.3.6.

322%  Tronsmit DMA Buffer Counter (TEUFFCT) —

TBUFFCT IBASE -+ 1R

15 T4 3 L 1 il g i T 4] B “ 3 7 " 0

gt B R R T F Ty N RETS FCTAR SCRTTY N TIE BT FERT lr—:*w/l Aoee | B | Beowe | Bond | R
A ) 2 A o = ,-l: A 4 2] .

PR W N S S N O A N N S

o CHERALTER CORINT
PAHER WALID, S DS Mo OF CHARS, 5700 TO BE SENT

Bir Mame Deseriptinn

150> . TX.CHARLT Louded with the number of characters to be transferred by TOW A
[ Tronsoit Characler
Counc] (KW The nwmber of characters is specifiad as & 16-bit unsigned imeger,

After g DMA tronsfer hay heen ehorted. this Iocdtion will bold the
1 Ber ol charscters sull 40 be lfansierced.

See alsn the previoos MOTH.
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L3 PROGRAMMING FEATURES

331 Imitializatioun
The DITY1] is initialized by it co-board Hrmwrsre.

Iniitialization tekes pluce after o bus vesct sequence, of when the hose sets CER<S> (MASTER RESET).

Refore starling initialization, the on-board diagnostics rumn 4 sclf-test program, The results of this test ar
reporied by eight disgnostic bytes n the FIFO,

MNOTE

This selfitest diswnestle can be skipped on
command from e progeam. This is covered in
Sectlon 3.3.10.3,

The DHVI© srate, sfter o successul selftest, is a5 follows:

1, FHight diapaosliv vodes are placed in the FIFO
2. The diagnoslic fail bit {CSR-<CY3> 7w reset
3. Al channels set for

Send and vecaive SR itz

o madem conial

TR ant RTS off

DM A characies counters 7,810
DA start addresses womn
TEDMASTART cloared
TX.DMAABORT cloared.

<.

b,  FElipie datyg bits
¢, Dme seop bit
. ™o party

e Parity odd

f. Avto-flow off
g, RX disabled
h. . TX enabied

1 M bregk on line
i Mo loophack
k.

L.

m,

n.

1a.

7.

The DTV L clears the MASTER RESET bit (CSR<5.-) when initializetion aid self-test are complete.,

332 Conifzaration g . )
After DHY | self-iniialization, (ke driver program can configure Lhe DHVI a3 needed, Thizis done via
the LPR and LNCTRE romsters.

By writing to the assoiated LIMK and LNCTRE the pmémm can seleck data rate, chaticter fength, patity,
and stop hit lenpgh for esch channet, Todividual receivers and sranymitiors cean be enabled and anto-flow
selected.
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For operation with any device which uses modem.- type sianeiz, LINK. TYPE of the sssociasted LNCTRL
Tepister shonld be sel,

NOTE

ITRX . EMNA iz resed while a recpive characler is
being assemiMed, thal charneter will be losi

3.3.3 Transmirting

Euch channet of the DHV11 cun be prorrammed ro wansmid blocks of eharscters by DMA, o shizgle
charsciers only, Steh iransfers are coversd in the toduwving three subseetions. For dats Dow and timing
considerarinnz see Chopler 4, Section 4.6,

3331 DMA Transfers — Belore selting up the transfer of 2 DMA buiffer, the program showld make
gure that TR DMASTART iz pot zet, TEBUTFCT, THUFFAD], and TBUFFAIR? should ool be
written nnless T DAMA START is cloar.

Tranzmisuion will start when the program sefs TX.DMA START.

The size of the BMA bofter, and ils stare address, can be written to TRUFFCT, TBUFFAD , and
TRUFEADZ in uny order, However, TBUFFPAD? concains T ENA and TX.DMA START, so iLix
probabiy simpler wowrile TRUFFADZ last. By using byte operations on this register, T ENA st
TH.UOMA START can he acparated,

The BHYI T will perforn the ransfer sand sec TX ACTION when it is complete. IT TXIE is ser, the
priggrass vl e mtertupred al lhe ransmit vector, {herwise, TR ACTIN must be poticd.

Toaborta DM A wranster, the program musl set TX. TIMA ABORT. The DHV 11 will stop transnission,
and ppsdate THUTTCT, TRUFFAD], and TEBUFFA 132700 (o pellect the numbar of cheracters
whict: have been leansmidted. TR DMASTART will be cloared, 1Fthe interrupt ix enabled, TX. ACTION
will intermapr the propram at the trangmit vector. IF the program clears TX.DMA_ ABORT aad sel
TR.IXMASTART, ihe transfor can be continued without loss of characiens.

If = IWA rranster fails becouse of a memory eevor, the trwsmiszion will be teeminaled. TRUFF AL and
TBUFATD will point 1o the Failing locsticrn, TBUFFCT will be cleared,

A5 Singie Character Programmed Transfers — Sinple charactlers ere transfarred viu u channei's
TX.CHAR repisler. The character and the DATA VALIL bit must be written 25 defined i Seciion
3227 Mole thal the chavastar aud the DATA VALY bit can be written by separate MOV
instructions,

The TYHVED retusns TX ACTION when it ceads the cheracter from TX.OHAR. As with 1IMA
transiers, this hit can e sensed viu intcovapt or by polling the CSR.

o single-cheracter mode, TH ACTION s returned when the DHY 1] aooepls the charaster, aot when il
has becn transmutled. Each channal has o 3-charncler bufler. Therefore, i modem states hits or Line
paratncists are changed immediately after the last TR ACTION af 3 message, the end of the message
could be tost. The program cen prevent loss by adding fuee nell churscters mo the end of each single-
characier progrumned rensfer message.

3.3.3.3 Methods of Conirol - Ixamples of coniral by pulling or by the vse of inwermupts are given in
Feclion 3.4, Programming Examples.



1.3.4 Receiving

Raceived characters, tagpred witk the channe! nember and DATA. YALID, are placed in the FTFO buffer
(RBLIF). If a characier is put in an empty RRUF, the DEWVEL ze18 B30 DATA AV ALL, Fustays set while
there s vatif dwrn in there, ' BXTE iz get, the propram will be mtermptal;t at the recoive veclor, The
program's interregt routine should read RBUF untit DATA, Y ALY is resct

NOTE

The interrupt is dynamie. It is raised as
BX. DATA AVAIL isset ufier RXIE. oras RX1E
is pot after R DATAAVAIL. If the intorrupt
eoutine does not empty the FIFQ, RXTE must he
topgled 1o raise anorher intérrupl

It RXIFE is not st the program must poll REUF often enpugh to prevent data loss,
335 Imterrupl Conerol
[Turing an interfupt réquest sequence, assuming that interrupls are snabled, the DHY11 can provide teo

e 10

1. The *Base’ vector sof an the intermapt veclor swikches
2, Basa vector + 4

The base veetar i supplied each Ijﬁle data is put into er empty FIFOQ.
The ‘baxe 4 4 vector i5 supplied whan:
1. A DMA block ez becn trunsferred.
2. A DMA transfer has bren aborted, or mmmated bocause of & memory error.

3. A gingle-characier pn::-gra.nme-ﬂ eransfer is complete.

Al the two veclors. the lost must L‘.ITD'-'1d.L the uddrc:.:,es of suitable routines to deal with the above
cemtlibling, -

1,36 Auto X-ON and X-OFF
MH-ON and X-OFF codes are commonly used do control dars fiow on comemunications chanmels, Touse
this [acility. interfaces must have suitable decoding hardware or sofbware.

A chennel which receives sn X-0FF stops sending characters until # receives an X-0OMN. A channel which
is becoming overrun by received data sends an X-OFF. Itsends an X-ON whenthe congestion is relicved.

if the TAHWV11 is programmed For antomatic How control [auu:p-ﬂl:m.] :t can automatically control the flow
of charscters, Thtee bits control this function:

. LAUTO .- TNCTRL= 1>
2. FORCEXOFF - INCTRI<Z =
. OAUTO - LNCTRL <4

3-19
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TAUGTO and FORCE. X.OFF both controlinroming characters. LAL T i2 an enabte bit which allowes the
ataee of the FTFC eounters to control the peneration of XOEF and K{}H coddes, The FORCE. X OFF hit
is & direel command from the program.

|

The DAV hardware recognizes when the FIFO is Llri'r:n—qum‘tﬂm ful! and hall fuli. The
firmware nses these states fur swro-Flow control,

IFthe program sets & chanae]s IATUTO bit, che TDHY [T will sead ther chaune] an X-OFF ifit
reccives acharacter after the FIF O becomes three-guarterz full, 1f the channel does nin respond
tn X-0FF, the DHY 1] will sead an X-OFF in response o every altarnace character received.
An X-0ON will be sent when ihae FIFO becomes less than haif full, uniess FORCE X OFF for
that channel is set. X-OMNe are only sent 1o chabnels to which aa X-OFF haz been sent.

By inseriiang X-ON and X-QFF characters inte the data steeany, the program can perfonn flow
crmirol directty, Howewer, if the DHVY1T iz in the IAUTO mode. the resuits will be
unpradictable,

In TAUTO made, if R EMA (5 3et, 2-0Ns and X-O1Fs will b transmiited even Fi TX.FMNA
1% cleared.

When FORCE. XOFF 15 set, the TDHY 11 sends an X-0OFF and then acts a5 i EALTO is set
and the FIFO is crilical (wes three-quartets fulf, and is not vet less than half full). When
FORCE XOFF is resed, an X-0ON will be sent unless the FIFCY iz critical aad LAUTO 15 set.

IT the program scts GALTO, the DHV1] will avomaticelly respond to X-0N and X-OFF
characlens from the chanzel. It does this by clesring and setting the T ENA hir,

The program may also conteol the TH.EMA bir, 50 in this case it is impariant @ keoo track of
received X-0OMN AND X-OFF charscters.

Received X-ON and X-OFF chatacters wilt abways be reported via the FIFGQ. It is possthle
during readmodify/ write operations by the progrem, for the DHY 11 10 change the T ENA
kil belween the read and the write agtioe, For this reasen, of DMA transfors are stanted while
OAUTO i zet, it is advisable @ write to the low byle of TRUFFADZ arly.

NOTES

L. Fhe DHVI may change the state of TR N A
for up w 20 microzeconds alter QATUTO ix
cleared by the program,

2. When checking for Aow-control characrers.
the DHYI L only checks charscters which do
not contain transmission errors. The purity
bit iy stripped and the remaining bits fre
checked for X-ON {213} and X-0FF (13}
codes,

320
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317 Error Indicatdon '
The program iz informed of transtnission aned reception srturs by means of four bats:

1. TH.DMAFERR - —  SR<12>, Ses Secion 3.2.2.1
4. PARITY.ERR _  REUF<12>. %8¢ Soction 3.2.2.2
3. FRAME.ERR _ REUF <13 Hee Seption 1.2.2.2
4,

OVERRL'N.ERR - RBUF <14 See Sectlon 3.7.2.2.
RBUF<14:12> are also used to identify a diagrostic or modem status code,

1.3.8 Modem Concrol - ' - :

Each channe] of the madule provides modem controd bits for RTS and DTR. Also on each channel ars
modem status inputs CTS, DSR RI and DO, These bits can be used for modem control or as general
purpoee owtputt. and inputs (see STAT register). .-

CT%, DSR, and DCD are sampled by PROC? every 10 ms. T herafore, for a change to be detected, these
bity rust stay steady for 2t least 10 me siter & change . 1 is also sampled every 1(3 ms, but a change is not

o unfess the new state iy held for theee consecutive samples. There are 10 hardwane conioks
hetween the modem control kagic end the receiver and transmitier logic. Any coordination should be done
under program control. Modem sutus chanpe raports are placed in the received character FIFO at the
cortect position relative to the received charamams.

By seting LINK. TYPE {LNCTRE~E>>), a channel can be selected for modem operation. Any change of
the moslern status inputs will be reported s Lhe progeam vis the received chargcter FIFO, Modem control
bits muost he driven by the program's communication routines, Controk bits are written to LNCTRL.

Appendix B gives more dewsil of modem gontrol.

By clearing LINK. TYPE the channel is selected az a “data lines only” chaonel. Modem control and status
bite can 5til] be manwged by the program butstates bits st be polled atthe line status register. Changes af
modem stetus will ool be repormed o the progras.

NOTE

When transmitting by the single-character
programmed  transfer method, uwp to theee
characrers can be buflfered in DHY 11 hardware.
If miodem contral bits are tobe changed atthe end
of a tranemission, three null characters should be
added. When TX.ACTION is set after the thind
null charecter, the iast true sharacter has lell the
LAET. .

Stame chappe roportiog 15 done via the FIFO as folioas:

«  When OVERRUM ERR, FRAME.ERR. and PARITY_ERR are all s2(, the eipht low-order
bits eontain either sindus chanpge or diagnestic information. Tn this case;

e HRBUF<0> =}, EBUF<T:1> holds STAT< 159> {see Section 1.2.2.5).

e IFRBUF<(O: — |, RBUF-ZT:} = hokls diagonstic inforteation (zee Seection 3.3.140).

3-21
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233 Maintenance Progolmming

As well as wiing or-beard and extemal diagrostic programs, the hest cen alyo tese each ehanned directly.
Bits 7 and 6 ol INCTRY, allow each chuanel to be configured in normud, sutomatic echo, lacal loopback,
and remote loophack modes (3gs LNCTRL Section 3.2.2.4).

The host must provide suidable zottware o resd these configurations,
L0 Dizgnostic Codes

3.3.10k1 Self-Test [Jiagnm[l{: Codes - After bues reset or master reset, the DHV 1 grecntes 7 sell-cest
and fmlishzalion sequence, At the end of the sequence, sight diagnostic codes are put in the FIFO,
R DATAAVAIL 15 sec and MASTERRESET it cteared.

After an prmor-froe test, DIAG T ATL will be: resat, '1"]1& 'diaprostic pesscd” LEDY will be o, IV an errov s -
detacted, DIAG FAIL will be set and the LED will be off.

Anexample program wiich reads and checks the diagnostic codes from RBUTF, is included in Section 3.4

3.3.10.2 In-tcmr:tatiun of Sel-Test Codes ~ The high byte of diagnostic codes in RBLF can be
mterprated as in Sectlon 22,23, encept thal bils <[ 1:8% are not the line number. They indicale the
seguance Of the diapmostic byvte. That is to say, 0 == first byte, 1 = second byie, and so on.

Fipure 3-1 shows how the disgmaostic code in the low oyte of RBUF, should e interpreted. Table 3- 2 sves
the srcaning of sach implemented dingnostic hyte,

|l"" W= MODEN STATUS CODE
1 ={HALGNDETIC CODE

IF D7 == 1, THEM:
= {1 = PAOCT SPECIFN, ERACARS 1M d- 0
— | = PROC2 SPECIF ERPORS M O - 0%

o7 DIIE- 0H 04 D3 D2 EII1 OO DIASNOSTIC STaTIS BYTE
|
i

IFOF =, THEM:
wo-—de o= JELF-TEET CODE 1M DS—D*
= ] e BMP CODE N 0S5 -

= ) = BOM VERSION IN DE--D2, 01 15 THE PROC Mo
T e ] = CIAGNGSTC COBE 1N DE- D1

LA RRE]

Figure 3-}  1dapnostic’Status Byie
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Table 3-3 BHVL1I Self-Test Eeror Codes

Code Test

{Oera)
01 Sebi-test nel]l code {used 83 a ﬁller}
a3 Self-test zkippad
211 Basic data path error from PROCI
211 Undefined UART error
217 Recaived charactor FIFQ, logic error
225 FROC]T bo commaon RANM omor
AT PROC? ¢t common BAM prror -
231 PROCE intérnal RAM errof
33 - FROCE internal RAM errot
235 PROCL ROM ersor
"3:7 FROCZ ROM erzor

HD7=0an B0 =1, ROM ?Ersmn ﬁumher ie in IMb - t'}i
B = PROC number (0 = PR{J'CIJ

NOTE

Codes not shown in this table indicate undefined
£ICOrs. -

E.ﬁ.fter self-test, the gight codes in the FIFQ will conzidt of six diggnostic codes and two ROM version
coddas, If there are less than six ermers to toport, mall codes (206 ) Al the unused places.

Afier an error-free test, six noll codes and two BOM version codes will be returned,
IT self-tese is skipped | see'next section), six 203; codes and two ROM vergion codes will be refurned.
3.3.1h3 Skipping Sei-Test — Seit-test takes up to 2.5 feconds o complete. Depanding om gystem
software, this may cause & 2.5-scpond hangup. T hl:: Slnp Solt-Test factlity allows the program to hypuss
the safi-test dizgnostic.
Ekipping set-lest 15 done ey follows:

L. - The progrus résets the DHY11

2. The diagnostic fimware writes 173253 throughoet the common BAM within gight
mitiiepconds (ms) of reset

LE 'I']:n:]::mbrmmnu[s 10 mis -+ or-- 1 ms) afler issting ceser 1 r,hemmtes (525323 pttwou ghout the
coatral registers {not the TSR], within the next 4 ms
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4. The dingnostic firmwate waits unti! 16 ms after reset Tt then checks for a 032525, code in
codiraon BAM.

I€is finds the code, self-test is skipped. The DIAGL FAIL bil is clested and control is passed o
the communications firmware which slarts initialization.

If the code is not found, self-tose stars,
NOTE

The program must nat write w0 the CSR or the
controf registers during the period starting 13 ms
after reret and ending when the MASTER.RESET
bit is cleared. This could cause & diagnostic fail
condliion,

1.3.0004  Background Monitor Program{BMP) = When not busy with other tssks, the DHV11:
microcompi2es perform background tests on the opisn. This iz done By checking the timer-ganarated
mterrupis uged by fhe fmware {one intermupt in PROC] ard twa in FPROC2Y. Oune of two codeg is
retumzd in the FIFO:

3055 - DHVI] runoine
Tz - DRV defective.

A single diagnustiv word is retumed via the FIFD. The low byte contains the diapnostic code, In the hish
hyte, OVERRUN.ERR. FRAMYE. ERR. and PARITY ERR are all set to indicate that bits<27:0> do aor
hold & nonnal charactec. The line number (RBUF-<E1:2>} = 0. :

HEFROC2 siops running, PROCT will set DYAG F ALL and will turn off the LEEY, The LED will atey aff,
ever if Lhe Jault clears, i PROCL stops running, PROC2 will foad a 307 code into the FIFO. .

Normally, the BME will only vepors when it finds an error. However, if the program suspects that the
DHVI is pot working i can gei s BMP report at aay Gme. Thizis done by setting DIAG (LPR=1 =) of
any changel to §1, The line number rowrnad is thot of the LPR used to request the repore.

O posnpletion of the check, the BMP will clear the (1 code in DMAG. The host should not write to the
LR of thid channel unti] DIACGG has been clesred

i34 PROGRAMMING EXAMPLES
This section contains programming examples, They sre not given asthe only method of driving the Qption.
These programs are ot gueranteed ar supported.

34.1 Reselting the [3HY11
16 the foliowing example:

v DIAG s u routine to check the dizgnostic codes. Te returns with CARRY zot if' it detects an
error zorde (see Sastion 3.3 10},

#  Theloop at 13 can take up o 2.5 zeconds, 5o the peogramtrer could poll wia 1 timer or prall ut
interrupt level zomo.



A AOUTEKE T0 HEGET THE DHYI1 AND CHECK THAT IT IS5 FUBCTIONING

- o ar R

CHRARECTLY.
T
; NOTE: A SOFHIYTICATED PROUBRM wWOULD TIME OUT AFTER 31 SECDKDS
; IF THE RESET DIZ HOT COMFPLEYR.
LDHVRES: &
Mo #id B DHVCSH i SET MAGTER.RESET AMNC
: CLEAK IHTERRUPT ENABLES.
1%: h ) 40, E20AVCER 7 WAIT FIR MASTEE.REGET TO
BHE 15 7 CLEAR.
HIT FPOAGE QFDEVCAR i CHECK THE DIAGHNOSTIOCS FATL
BHE TIAGER- ; BIT.
; MDTE: TEST INSTRUCTIGN IS
P UX BECAUGE THERE ARE
; B0 TH.ACTS FEMDIHG.
Moy $9.,R5 . ; PROCESS THE EIGHT SELF
. i TEST CODES. .
23: MoV B§RHUFF, TP ; GET WENT DIACNOSTIC COTE.
J5R P, BIAG ; PROCESS IT.
BCS DIAGER : TARRY SET - MUST HAYE BEEM
¢ AN ERROR,
S08 RS, 25 : GO BACK FOR NEWT C{ODE.
RTE P ; RETU®RN — CRRD IS RESET.

} oYLl HAS FAILER T4 REEET PROPERLY, =20 BALT AND WAIT FOR
i THE FIZLD SERVICE EWMGIHEER.

L]

LIAGER: HALT
BR - DIAGER

3.4.2 Configuration '
This rouming goks the charactenstics of chaonel | s Rllows:

Transmit and receive at 300 bits/s

Seven date bits with even parity and one stop hit
Transtmiters amt receivers onanle

Mo mrodant control .

e automatic How control.

T i B2 b b

SET CHARRBRCTERLSTICY OF CHARMEL 1 To THE FPAOLLOWING STATE:-

" by B EE w1 TR

il TRANSHAIT AND RECEEVE WP 384 B,P.S,

r %) 7 DATA BITS WITH EVEN PARLTY AHD OME STORP BIT,
; e TRANSMITTERS AND RECEIVERS ENRBLED,

; 4] MO MODEN COWTRIL,

E L] N0 haTOMATLC PLOW COHTEOL,

325




Moy . AL RFDNIVCOR ¢ SRLECY THE LIME WE'RE

; INMTERESTED IN.
Mo EAS256F , B$LPR i DATHE RATE, ETOP BITS,

i PARAITY AND LEKGTI
Mo Fa. 8§LHCTEL ; EMABLE THE EECEIVER,
MiwE fapg, edrerane+l i ENABLE THE TRANSKETTTEK.
RTH ol ; RETURM — CHAMNEL 1 Teidi,

343 Transmitdng

1.4.5.0 Single Character Programmed Tranzfer— This i3 a progrem to send 2 message on chanel 1,
The moessage {MESS] is an ABCII strimg with & null charocter gs terminator.

Polling is uzed but a TX ACTION interrupt could also e used
This program wonld function on a DHV11 with only this chaone]l active. Otherwise it would Tuse

TH. ACTION reports of other channels, However, a program o conteol all channel: wouid be boo big G
WEE AF AN eXampie.

A AORITINE 70 WRITE & RKESSACGE TO CHANHEL L BSTHNG S1IWGLE CHARAZTER

= b oem om

MIODE.
CIHGOT: =
MO 41, E4DHYCST r BOINT TO CHAMHEL WE WI1ZH
p TO TALK TD.
Maswr YMESE . F@ ; POIMT To KESSaGE.
1%;
MAvE {REI+ , HETACHAR ; MOWVE CHARACTER TO THAMSMIT BUEFFER
REQ a3 r G0 RETIORHY TF ALl CHARKASTEHS GODHY .
MoV ¥IHE,E#THCHAR+1 b ORET DRTA VALTER RTT T SVART.
a5
Moy BEOAVC IR, L PowAallt FoR TX.ACT
BRL 25
BIC 17A%%7, %1 ;] LEOLATE CHANHELD NOMBER.,
CHMp FAdE400,RL
oHE 23 : TGHGHFE THE TH.ACT 1F [[4
; HOT DURS [EHMHILOR'T HEAPPEH)
ER iz 1 G0 BACY R HEAT CHARAOTER.
EYH
TS [ r HE3SAGD SENT,

MEGE: LASCIE A SINGLE CHARRCTER MESSAGE FOR CUANNWEL L7
« EVEH

31-26
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1A32 DMA Transker -

e TS

CME RT3

I.-

1=

e TS

LI TR TR I 1]

TRINT::

451

: CMBMES
| CMASIZ

RS IE

THLS PROGHAM SR4D3 A MESSAGE OUT OM EACH LINE OF THE DHEv1l ARD
EALTE

THE MACHIHNE WHEH ALL TRANSMESSICHG HAVE CORPLETED.

Moy
[adhy

M
CLR

MOYD
Koy
Moy
MLT

Lk
506

LR
EIVH

CHEP
BHE

HALT
BR

THARMNEH L LR

IHCREMEMTETY AR BACH LEINE SOMELET

Mo
ELIT
BHE

Ine
RTL

HLET
Bl

ASOLL

«BVEN

FTRTHT, Bdiavidy
$159 23 TEXPEW

k4. RO
Bl

B, BFnHVOSR

FOMAGLE , 2dTHlCNT
$OMBHES , 4 TBFADL
bilO®ZAQ, 84 TREAD Y

Rl
AA, 1%

R5 .
dLHM , ARCHYCER 1

BE. RS
2%

3%

INTERREUPT AULTINE.

BFDHVISH , HY
19904, 38
a8

BS

43

-

LS ¥ Ty e R Ly Ly Wy -y -m L T I—— [

-

E TR T ]

=y

I

THE MLSEACZES ARE TRANSMLTTED USIWG IMA MODE, RAD [OTERAHETS ARE
CSED TO BICGHAL TRANZMISE{ON SOMPLETION.

ZET UP THE (ATERRUFT VECTGORS.
INTERRIPT PRIOGATTY FOGR,

EIGHT LIHES Tk SThRT.
START AT LTNE ZERMD,

SELECT THE RELLSTER BRKE.

SET LEWOTH OF MESSAGE.

GET LUWER lo ADLRESS RITH,
STAERT DMA WITH THAMSMITTEH
ENARELED (ASSUME URPER ADDRESS
BLTE ARE IEHDY .,

FOINT TO MEXT CHMKWEL,

REPEMT FOR ALL LINES,

RS IS5 UGET BY IMNTERRJPT ROUTINE,
ENARBLE TREMEMITTHEH |NTERRUPTS,

WAIT FUR ALL LINES TO FINTZH,

ALL DDOME, =0 STAPp,

GET LIHE WUMBER OF FIHISYUET LinE.
CHECE FOR BMa #AILURE.
0 HALT - MEMORY PRCBLEM.

FLAGS THAT RMATHER LIKE RAS FIWISHER.

MEMHY FRUBLEM

{155ﬁli3{7}{1}{T}fﬂ?ETEﬁ CIOSING DOWH NOWS

.FEHHﬁEE

S S —



3.4

. Wy WJ A R m-

Ll

A3 Aberting 5 DMA Transber -

THIS RAUTLIWE [S CaLLER TO ABORT A DEk TREANSFER IN PROGRESES OH A
SPECIFIED LIWE. THIS ROJTLME HAKES THE (RATAER RAEH; ASSUMPTION
THAT THEHE ARE WO FFHER THRANSFERS L[H FROGOESS.

ON BNTRY, R CONTRINS THE HUMBIE OF THE LINE TO BE ASORTED.

MARBERAT: 1
Mo e AFDHVCSR d BOITHT T THE CHAMHNEL TO BE AIORTED.
ELS 1 :;BFLHCTRL r SET THE DMA ABONRT BIT.
LR
Mo BEDHVIER AL 1 WAIT FOB TEE TX.BACT
BERL 1
Swal &l r CHECE ETE MIR LIWE,
BIT 17760, AL
TRl LI
ENE 1% ;7 LGWODRE 2T I ITS HOT foudR
i ASHUMPTION WAS WRINGI]
BEC FL,EFLNCTTRL ; CLEAR DDWAN THE ABODRT PLAG
; FCOR HMEXT TIMT.
BETS B BEUFFER CGEFLETELY RBOKTED,

e W

Tk A REGTSTERS RRFLEDT
WHERE THE DHEW1L GOT T,

LT

344 Recoiving

ml ME M W M M A vw Aw

THES RMITIME PROMCLSEEE RUCEIVED CHARRCTERE UHDER [HTERANPT S0OMTROL.,
TE AN ¥2FF IS RECEIVED, THE TRANSGMITTER FORE THAT CHANWIL [8 TURNED
GERE. 1F BM EOm LS RECEIVED, THE TRANEMITTIR & TUARNET: RACK ON,.  ALE
ATESR CHARACTERS ARE [SHORED.

THIS L5 JUST Ad EXAMPLL, A SETTLH WAY TR PERFORM FLOW TOMTROL IS TO
US% THE AQTOMNTC CAPASILITIES QF THE THV1L.

BEXAUTLD:
MOy $RXINT, BRREVEDT [ SET UP THE THTERRUPT VECTORE,
My 200, REREFSH ¢ FRED2IYY LEVEL FGlR,
M 4. R i EMABLE ALL THE RECEIVERS,
CLR gl i STABRTING AT CHANNEL ZERO,
153
MOVE Rl S§0HVCHE ;7 SELECT THEE LINE.
RLE F4,8FLNCTHL : EMABLE THIS RECELVER.
THIC EL :+ SET PLIKTER T NEXT CHAHEEL.
a0 RA, 12
HOT 5 dlad, A DEVESH + BWRELE THE HYECELWER INTERRUFES.
11T B ; RETERNY = IWNTERRUMLS DO 'PHE RESET.

 om R

INTERKUFT ROUTINKE TO DG THE MAIN TASEK.
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RRIMT

MOy

AU TS

My

o tai
BIC
BHE

Bic
SRAE
Rit
ity
SpAE
wHMPE
REL

iRISH
SR

CHPE
BNE

FAIEND:

LI B

T T T LTI

-

RY - ISP}

@ IRBOLY  RE

g LEMD
B, = [BF)
BLBY P FY, (5P +
RAHKTC

AL7H200, R
PR

414, 7

RE 8§ RHYCER
RA

g2l,R8

1g-

3208, e TOFADI+1
GRHATLE

123,78
ARXEATD

FEOQ,,8$TAFADI+L
FEXMATE

(5D] %, 28

Aure X-GMN and X-OFF

L OTWE EE TE M

LR

=

-

ey

L.

-

SEVE CARLLLIRS REGISTERS.

LET THE UHARALTZR.

IF B DATA VALID, WR!'¥E FIMISHLL.
CRHECE FOR LHRRDEE, MODEH ApD
DIARCHGETICS CoDES.

- JUST LGHOHRE THEM.

REMOVE UFEHELESSAHY B1T5.

- PRIKT TO THER CHARACTERS LIMK,

(ADD WAL [NPERRIPT BRAGLE BIT.)
PUT CHARRCTER DACK I8 iWMWER BFTE.
WAE IT AN "X0W«7

MO - G0 CAECEK FOR AW TaORg

ENAELE TAE TRANSHLITTER.
GO CHECE EUR MORE CHARACTERS.

WAS IT AN "HOFF"YT
KO — G0 CHECK FOA MORs CHARSCTERS.

DISARLE 'THE TARAAHSEMITTEN.
an THECE FoR MORE CHARACTERS.

LRE3TORE THT DESTROYED REGISTRR,

THIS PROSAAM EENDE A HESSAGE COUT OM EACH LIWE OF THE DHWL1 ANRD
HALTS THE MACHTIHE WHEW ALL TRANSMISSIONS HRVE COMBRETELD.

THY MESSASES ARE TRaMSMITTID VLTHESG DTMA MOLOE,

USED TO SIGHAL TRARMNIMISSIOH COMPLETION.

AMn EWTERRUBTS ARR

AUTOMATIC ELOW COMTROL IS AHADLED UM THE OWTGOING DATA.

TRALUTE: £

MGy
Mo

Mo
GLE
MOvVE

BLE

Mo
Mo
HLY

ITHe
D&

CLR
Howh

RATHINT 2 TEVEST

120, HETHRPEW

$h. Al
Rl

Rl,8§0HVI5R
24, B4 LNCTAL

fBUTOSE , A TEFUKT
#RUTOMS , R§TEERADL
$ladp2ed 8§ TEEARDE

21
RA, LS

RS’
ALdd, AkDHEVCSH 1

329

-

-

=

By BB T W= HE RE W EWE T AR

SET UP THE LHTERRUFT VECTGREC.
INTERRUPT PRIDRITY rOUR.

BIGHT LIMES TO START.
Starl AT L1ME 2475,

SELECT "Hf REGISTEH EBALMK.
ENHELE AUTOHMATIC FLOW CONTROL
O THE TRANSMITTEDT DATA.

SET LEHGTH OF MESSACE,

HET LOWER 1& ADDREES BITH.
ETART DM&E WLTH TRANSMITTER
EMEELED (ASSUME UPPZR ADDRESS
BITES BRF ZERDD .,

FRIRT T WESLT CHANHGL.

REPESRT FOR ALL LINTH,

RS IS5 USED &Y [ATERRUST ROJTIMNE.
EWNARELE TRAWSMITIER [ATZRROFPTS.




CMp $3.,85 . : . i WAILIT FOH AL LINES TO FINISH.
Bk E 23
35 .
HALT r ALL DOME, 50 5TOR,
B ag

TRASNGMITIER INTERRUPT RSUTINE.

BS I5 TNCREMENTEO AS EACH LING COMPLETES.

= wE W ow

SHTOINT et
Mo BIDMVCSH, F§ ] GET LINH MUMEER OF FIMISHED LTHE.
BIT $r8049,RA 1 CHEC# FOR & FATLURE.
BWE 4% ;130 HALT — SHEMORY FROALEM.
TH Ro _ . ¢ FLAZ THAT AMOTHER LINE HAS FIMISHED.
RTI

45 .
HALT ; MEMDRY RFROALEM
BH 15

AUTIME: LAZCT]  <lBx<il2r<PrLTed T2 /0¥STEM CLOSING DOWH HOW/S

AUTOHE = . —AUTONE
+EVENW

34.6 Checking Diagnostic Codes

THIE ROUTIME CTHETEE THE DJACHOSTICS CODEE RETIRMED TROM THE Levll.
ON ENTRY, R? CONTARENS THE CHARACTER AECEIWED FROM THE ARVLD,

Gl EXIT, THE CARRY BIT WILL BE CLERR FOR SUTCRI3, RET FOR HALLURE.

L TR TR TR WL I

BIAG::
MLy Rl THEY ; EAVE THE CODE FOR LATER,
Bl #1276, A ; UHEZKE THAT IT'S B DIAG. FOGE.
tMp $FTORALRA
EWE D aGEL ; TF NOT, JUST EXEIT SGRMME LY.,
Moy (5T . AR ; G¥ THE CODE BACH .
BITH $264, Ra i CHECK FOR HOM VEESTICH miMBER.
Bdp CIAUEX
CMPE #2a1,.Rp i SELF TERT NULL SODE,
BEQ LIAGTE
CMPR 263, HE ; SELF TIST SEIPPEC COLE, .
BED DIMNGEX L
O CEL T i OHY RUNWIMNG CODE.
HED DLAGEX
§ BLL THE EEST ARE FREOR CODES.
SEC ; AN ERRUR CODE WAS RECETVER, z0
B4 D1AGEX ; SET THE CARRY FLAG.

330
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OLAGEX:

CLC
DLasKE: :
MY TP+, E@
RTS BC
347 Modem Control

HaHG TP TIIE FIGOHRE.

A HOODE E3 USEDR. IF

wroun W oua owr v owr W4

MODEM:
HOY 4R, R0
CLE B
I
HOYE Bl . 0¢DHYCEE
HOVE #1235, @5L¥R+)
HaT dand, BSLNCTRL
I%C Bl .
0K 20,535
HOV HRETNT , R¥FLIVECT
HOv #2000, BXENPEW
MY PHTELNT , AETEVECT
HaW FION, PFRRPEY
MOV ¥inlon, @dDAVCESR
258 o
5 s

TRAHGHITTER INTERRLUPT AOUTLHE.

BEXINT
B0 B, -(58:
HO¥ FEXDUVCER,EN
BWAE HD
B $177760, R0
BYS FlLO0, B0
HUTE 2D, ADEVESE
MO CEAD0, B LNGTRL
HOY (5P}, RO
ET]

ETHO4Z QHARACTER
THE WESH5AGE WOULD WEED To & PANARD OFT
T TNTERAMAL BUFFLEING OF THE -DHVLL,

L wE WE o =E

M aE g aa um T

av

aoa

3-31

i EVERAYTHIHCG 0K, S0 CLEAR CRRRY.

; RESTORE THE CHARACTER/INFD,

THIS BOOTINE WItd ANGWER & MODEH CALL, PEIXT ull A HEASAGE 4AND

HODE WERE RREIY, THEH
WITH TREEE HWILLE BB

SET EHF ALL UHAMRELE FON MGBEMS.

FOINT TO CBAXNEE 1I'h BE SET 08,
i0d BeE DATA RATE.

SRT KODEH B DISAHLE RECEIVEER,
FOIRT TO WEXT (HAWNKHEL.
SET TR ALL CHANNHLES.

SET LP-1WTERRVPT VESFORY.
CENTLERUTT LEWVEL EO{H)

EMARLE THE IRTERRUPYEL,

RET MMTERROPT ROCTINES BEO EYERYEHING

SAVE THE REGIGZER - WE UBE.
GHI LHTEREUPTINC LINE HUMBER.
SELECT THIS CEAMKELS ATMGISTERS.

THETAIN INTEMHUFT BHABLE)

DEGF OTR, RTS8 AND CLEAR ARNRT.
RESTuRE THE ERGIATER WE IRER,

L ST ¥ P A
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a1 omr we

HBRIZNT::

BECEIVHER INTEHRUPT ROUYWINE.

MOV B ,=~[2P) : BAYE TOE BEGISTHEE WE LS5H.
HEXLLOP:
Py FSEIVLFF,ED ; EET IATERBOFTIKG LIKE.
BPL HEXIEKD = CXIT TF ALE DAOKE.
MO BO,—-{5P) : HavE FoR LATER LEE.
BAC FLOTTTE RO 4 TMYT FOR MODEY THFD.
LHE FCTONCT RO
EXE MEANAL § SKLP [F OOT,
oy [3T1.RO ., SEZLECT REGLEIEES FUE THILIS LINE.
ERAT BG
BIE A177760, R0
BlY FLOG, KD I ITRETAL% ENYZEROPT ENAGLED
ROVE EO,T¥DHVCSER
MY {5P1,E0 i CHEUCKE FoOk REany FOR TRAEEMISSIOK.
L BE772547 RO
LHE F220,837
HKE 15 ; DEE, DCD & T4 MoT 5BV, TRY ERTART.
BIC 4| , HOLMLTREL L OCLEAR LMY ABOWT BIT (IN CALK ML
; SEY IT WITHOUT A DA [N PROGEZSSD.
HOTH 25, ENLACTRL+] : ARSEIRT RTH i¥ CARE CT3 ANT DEAR
; WERL ASSLETHD AT THE EAME TTHE.
MDY FHOSYET  AFTHFCHT 1 OUTPOT HESHASE,
MOy EHDETS , E¥TEFAD] 3 [TRAMSHITIER LNTHEEUPT MOLTINE
MOV FLpel0h, FIIBFALZ 3 CLEARS DOWY¥ THE CALL.}
H& MREXNHLI LA LOOK TOR MORE.
19!
E(T dza0,ED ;1 CHEQYL FGE DSR.
BRI 25 s Ao - @0 NAECK FOR HEW CALL.
HOVE F2Y,BFLNCTRL+] i ASHEAT HT5.
LE HAIWXT ; 80 LOAK FOH MORE.
x9:
31T £50, {3 2 COEQE FoR RING INNICATIR.
BEY 15 J N9 — G0 SLOSEDCWH CALL,
HOvE F1 L RFLYCTRL" ¢ ASEKRT NTH,
] MEYIKET r OO0 LOOY FOR HMORE.
1%:
BISH 1, A?LNCTHL ; ABDRT AHY CORAKNT DMA THANSFERS.
MUY H 41,30LHCTRELA L s DENA HODEM SICHALS.
BEENAT
TEd (R2 )+ 4 BEMOWE %1GNALS FR0OM TAER STACK.
BH HHLELGE . ;i G0 ZOUNHD AUALK,
EA T
Moy (5P RO ; BEETOEE TEE BEGISTHER WK G5EU,
BETI

HIOHTS: CAEEET S1SRSL 2B ETHLTSTSTEY UHAVAILABLE, FPLEAYK TRY LATHES
HGSYEE e WOEES

SEVED
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CHAPTER 4
TECHNICAL DESCRIPTION

4.1 SCOPE
This chiapier describes:

Operation of ilte main bardware blocks
Data fhow :

Comtnt of address and data

Operatien of the microcommyuers

Lisg and controf of the RAM

Emernal diagnostics, :

- a8 3 8 B

Tha chapter statts with ua.usq:ripliim at hlock dingram (evel. This is followed by a section on daca flow, and
then specitic arcas are deseribed m rnore detail. A basie descopuon of the DHY1L's ROM-based
dizgnostics complotes thi chapter,

It is zsswmed that the rca;ier has read Chapter 3, Seetions 1, 2. and ¥ of this dosumnent.
Refer to Figure 4-1 throughout this description.

.42 Q-BUS INTERFACE
The simpiifed Block of the O-bug imerface in Fipuee 1-5 is expanded in Figaee 4- 1 The intetface i3 made
up of all the compotients between the xtermnul and iniernal buses,

DC00S bus Wansceivery conirol the gddress ané daty lines BDAL <170 pngd BAL<{21:18>, Hus
Lransceivers also:

1. Recopmze device addrosses
2. Provide vectors dwing intermupt. sequences.

When (1Y the DHYT is bus alave, access to the TYHVIY i3 allowed when BRBST is asseried (0/0
operation) gpd BDAT<12:4% *murches” the address on the moduke addross switches. By this moans, the
DHV1 reggg,ima a walid device register address. Transceiver director is controlled by BDTN and
j'ﬁ?:i?kﬂlg?-l which indircetly gencrate A MIT.H and REC.H, The ‘match’ condition gererates the zignal
1 . '..H

Trgaun intecrupt acknowledps cyvcle {21}, the DHCO0 L intersupt IC tesponds 6o BIAKIL The signal VECTOR

_oabies the vector switches one the BDA L lines via the DOG05s. VECT.2_H s the lowr bir of the vactor

Citprene. It identities a receive () of Dansmil [ 1) intertapt vector. YECTOR also penerates BEPLY vig
4 prilool jogic.

d-1
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When the bus tranyceivers recasnize 5 vaiid deviee register address, the DOUGO is ensbled. MATCH
adlows BDIN or BDOUT o generate BREPLY. The extornal bus signals are decoded by the D004 which
generates the following as nacessary:

INWT —  Word transter, DHVI1 to the bus mastet
DOUTLE - Low byie (AD-CT:00>) transker, bus master e DEVIL
DU THR - High byte {AD<TES:82>) manster, bus master to DHV1 1

Both OUTHR and OUTLE are generﬁied 10 teansfer 4 word o DHYTE.

The BI04 also decodes the low address Hines to generale o number of regisier seicet { SEL) sipnals,
SELD is the rignat which selacts the CT5R,

IF o condition which needs intermupt service opcurs, the LICH0D ictecrupt logic inderrupts the hast (BIRGQY,
When the acknowledge signal (BLAKI is returned, VECTOR and VECT.2 are penerated as proviows|y
described. BIAKO providus bus grant comtinudty.

BIMIT i the bus initalize sipnal. 1t reses the DHV1L o 8 L:l:;:mrn SERTE,

D010 DMA controd is used by the DHVEL o pr.:rE'nmr g DMA block transfer A hardware DA
requeat cnablas the I, which then makes s request vin BDMR (bus DM A request) for control of the bus.
The D00 10 provides the appropriate bus-control signals ko eransfer s word of duta to DHY 11, After sach
transler Ui hus 1= releascd. Another DIMA request iz needad for the tzansfer of the next waord, DA data
does nok pass throuph the OO0

Figures d-2 and 4-3 show the DATL{INWD), DATOB(OUTLE or OUTHE}, and DATO {OUTLR
and QUTHB} hamdzshake secuénces. In ench case the DMV iz bus slave.

Figure 4-4 shows an intermupt requesy/acknowladge sequence which mqmmménnat.pmccﬂscrrm read an
interrup vautor from the DIVEL. This sequenze is followed by a DATT aperation which trunzfars the
v

In Figure 4-5, a DMLA request/grant sequence is shewn. Note that when bus geant{ BDMGO) is received,
the D010 becomes bus master. It generates the signals for an IN'WD transfor from system memory to the
DMA dats Intchos, :

NOTE

A DATIO or DATIOB sequence is mada up nl."u
DATT followed by DATO or DATOR.

NOTE

On Q-bas syseemis, BDAT < ITH 6> are used to
provide date parity information to the bus master,
Yo prevent the DHVYIL from generating Falee
parity information, AD-T17:16 7> are only enabled
nmto the BDALs when the DXHVI T {3 bus master.
ADGREN fvom the DMA comtrolier pvzrfnrm.s the
enable functian.

A description of D3, DICOM, DCODS, and DCHD is ihcluded in Appendix A.
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4.3 SERIAL INTERFACES
The serigd interfaces shown in Figure 1-3 gre made up of four DU ART: and & number of line deivers and
receivers. These are shown in the boltom rght-hand eomer of Figure -1

The four DUARTS arc controlled and serviced by PROC2. Al parellol dagr inm and ootol the DTTARTx
is transferred via PROCI.

A common interrept tells PROC?2 when ane ofthe DUYART: has assembled 4 received character, Inorder
to find the intermapting chaneel, PROC2 checks cach DART status in turn It then consiructs a statss
brele, tranafers it to the FIFO, reads che character fam the [YOART, and transfers that to the FIFOL
All other DUTART atrtus information, suwch as:

a  Rewdy to sccept 5 character for transmission
» Stulus chenge on & modem conaral line

is palled by PRAMCT,

4.1 Modem Control and States Lines

Each DUART has putpae lines for the modem control spnals Requess To Send (BT S) and Data Terminal
Ready (DXTR). There are also inputs foe the moders states signalz Clear To Send (C TS), Data Sel Ready
(D5R), and Diata Cammier Bretzeted {DDCDY. The status of Lhe input fines is vigible 1o the host througk the
STAT reglster. Outpul fines can e contvolled via the LMOTRL register.

Runp Indbicutor (RT) aignsiz are input divectlv wo PROC2 {from the ling repeivers.

‘There is oo "break deteort’ bit in the stas registers, A break. coodition is reported via the FIFQ as a vl
character with the lraming error bit set

4.32. EIATTTL Level Conversion
intertace to the serial lines i provided by ®36AC fine drivers and 9637AC receivers. These inverting
amplifiers converl befween EIA kevels or the serial lines, and TTL Jevels at the DIFART:,

NOTE

More detall of the SC2681 DUARTs used in the
DHY11 is provided in Appendiy A3

4.4 CONTROL SECTION
441 OCeneral
The conirol zection ( Figure 1-3) is made up of everything except the two interfaces which have just heen
deseribed. Thik section contains:
s The common EAM — via which almost 8]l commands and dats are romed

»  Thestore arbitrator-- which regulates sf) RAM accoss requests from the hosl and the DHY1 s
W miCTOCOMpULers

«  The microcompulers — PROCT and PROC?

" Diata and address Tatches and drivers

e e e o . s B i e Y R L LY T UL e U 0 o I W B i i ot B A [ e o+ e . e o e R R TR R o T TR 11 [ i (B Y i T S W) R %675 B e e e o e s s . 5 o



+ FIFQ conprol and address eircuils ~ which supply the appropriate FIFO addeesses

s The CSR - which iz the inain controf registar.,

‘The {5, is a separate set of latches and 1y not part of COmmIan 'R_AM

$.4.2 Common RAM

$.4.2.1

[' FINGLE | HAF 8LFFER
i
| CHAX [
INTERI. F E CHax b & ]
R ggnr ¢ UMA OUTRLT BUFFESE ] R
- . ]
BUTFERD 8 B YCRIS SHeN § 4
i4 B¥TE = FLAG LHaN : 2 |
oL EYTE . CHAR s KR
= s LITT
ADOAESE OF FIF 256 WORD
—iEAL BWSE-Z - W12 BYESS
- HE 'L SED
k
_ ) ; i -
E . E .
‘LmeML UHMISEL
J_.-]EL#.
AEETER © ADORESBES, i
IGCTAL, . .
i
16 % TBUFFICE BASE L | fﬁﬁﬁ
1R« TR Fal? A5 4 Py
IE « TELF-AD] © ESBE+tZ T rinteie
18 % LNEHL ARGE- 1] 1 raan
1R « GTRT SeEE+HE ! 2030
1K 2 LFR LI | | rhza
18 = THSHSH T2ITE SASE+ 2 | 4010
AT SIEED L) — W
HIGH = - LA -
EYIE BT

'Memur_}' Map -

PHYSIGAL

INLHE)

ADDREFSES
{HFERADECIMALI

R — Er
DLyERaETC 3
E-TE5 i

SLH&ACH 1
mHE &

The common RAM ([common (o both m:icrumﬁ:tpumﬂ is mapped to
microcompoter addresses S0 5 to BTEY |4 a3 shown in Figure 4-6,

MIGRGGOMPUTER
18YTE|
ACOREASEE

| HERAECEMRAL:
BTFE

| RD

B 300
=50
poGo
ety
G
BCSE
Bup
&2
Lo

L )

Figure 46 Comimon RAM — Memory Map

The top 1K bytes {above the FIFQ) are used by FROCT and PROC2 for m.ten]:lmcesw huffars and &

sCratch area.

Each ¢hannel has an 8-word buffet for DMA characters. There are wso gight 1-word bolffers (one for cack
chuannel) for single-charocter progrumimed teatsiers, By using bulfers, the DHV 11 (s able (o transmit mors

efftciently, Buffers are filled hy PROEC] and empried by PROCT,

e e e e o e s . e e 1 o e o e m B . 3 e



Each word of & bufter has a flag byre (D=715:3%] and a character byle (D702}, When PROCT
transters & character 40 a befler, it sets the Mag byte to 8 non-zero condition. When PROC2 tresfers a
character to a UART, it clears the i byle o zero. In this way, the tlag byie is wied 53 3 handshake
botween PROCT and PROC,

The lop eight words are reserved for selfrost diaginostic byias.

4.4.2.2 Reglsters ~ The DHVY1 is controlled via registers, There ave seven for =uch channgl, ptus the
FIFO {RBUF) and & commor CSR, The functions of registers are as follows:

C5R -~ Mo control register oy channel selection, important flags, and controb bits
RRBIUIF = HIFO for received charsciers, and stats and disgnostic information
TXCHAR - Any character wrilted 1o s channcl's TXCHAR is transmitted an that channel
LPR - Comenamd codes written by the hosl Lo this register configune the chunnci
3TAT — Indicates the curcent modem status

LNCTRL - Command register via which the host controls the channels

TBUFFAD: - Loaded by the host, whibe seting up a DM A transfer, witl the 1§ lvw-order bits of
& DMA wddress

TBUFFADZ — Holds the sixn hiph-order hits of 2 DMA address, plus erntral his

IBUFFCT - Loaded by the host, while setting up 3 DMA transler with the number of DMA
characters to v fronslerred

Ragister functions are deseribed in Chapter 3 {Peogritctmine).

Figure 4-6 shows the locatioa of registers and their physical addresses. Tach block allocated o a register
cundains 16 word Jocations, only ¥ of which arc used, These hucalions are ingexed by an sddress
previously writlon so CSN T | For example, in ordor to write fo the THCITAR rewister for channel 7,
the host muost first write 7 to OSE=C3:00, When the host then weites to TXCHAR (BASE + 23, the
address is iwdexed by 7. This accesses the appropriote TKCHAR register troas the block of | 6.

The kst can also write bytes vo the registors, [nhat case, even sddresscs | BASE + 2, BASE + 4. and 20
on pwill access the low byee (D <07:00 ). Odd addresses{ BASE - 3. DASE -~ 5, and 0 on ) wil] access the
bigh byic (1321582,

Transless to the master, from the registers and the FIFQ, arc rouced via the auiput dats laches. Transfers
from the master (0 the repisters pasa throuph (e inpul deta latches.

4.4.2.3  FIFO-"This 256 word BAM area ussalty containg received characters snd status informaion.
When the host reads from BASE + 2{RBUF), the oldest word in the FIFD i teunaferrod.

There is dnly one recelved churacter buffer (RELUF). The index hits (CHR< 107 are ipnored during 2
roed ackion from BEBUF,

4-g
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4.4.3 RAM Access
gSm Figure 4-7.) The {rmmnm RAM can be accessed by rhe host, or by each of the DHV1]
numnnﬁmpuiurs.. Theretors, it is & 3-pon me-murr,r.

SRLE

FEON FADM
HOST I _ I-"FfL'T1
i___.____._..q.-.-m-—-'-l_.l—F ————— ——i}j——--: {/1
| W e B .
| REGISTER | FarsT FAN cAnsz 2] e
[ L — auREss Bl AnanEse M 0 ADCFESS  fa—t
! DA™ERS e LATEH 1 L aTH
! F 1 1
L _____“.,\‘,‘:’}-..-___H__ 1
e
GAD [RTORE ADDRESE BUS) Y
: E PROIGT PHOL? BOSY ’
. EM  [% M
R PROC
TIMING ]| STORE PRIJLS
RS ™1 coetan 7] aRmITRTOR RED
e HOST RS
1, | T AT
b FROCT PHOGE HOST
{\/-, (= FM =8
o {
& EOAT (S107E TATA 6L}
b N
FO5T PREN: 2 ‘fl:? PR
CaaTa, [Ay] L ] EM‘_'_.' fra A M
LATCHES | TRANSOTIVIRG] TRANGCEACRE]
TO-FRCN T FRUN TG AFRON,
05T RO PROE

Figare 4-7 Common RAM Access

Addreszes (Figure 4-7) come from four ReHArCEs:

L I R

PROC
FPROC2
The host processor (via franskation Jogic)
The FIFQ Fill aILd J:.mr.-'ﬁ counters,

Dauring 2 -.mL-.a Lo FIFEI{I:@- PROC?) or a read from FIFQ U:-!.r the hoset), the RAM address is given by one
ol the FIFD coutters, Dhotted lines in Figure 4-7 indidate that thiy area is oversimplitied.

Figurg 41 shows more decadl of the same circeuit.



4.4.:4  Starc Arhitrator

When onc of the microcompaters or the host peeds to access the RAM, it will generuie a toquest for stors
access, The store arhisrator { Figursa 47 and 4-1) sequenlislly scans the request lines, When it detacts &
request, thial regquest & granted and e other twa Teqguests are locked out. The arbitrator issues cnghle
signals for the appropristc address a0d duta soerces, and stacts memory timing and contral iogic.

Hignalz produced by the tming and controf fogic perform the read or write action and then terminate the
HLCESN

44,5 Microcom puters

Using Lrz RAM a0 2 common ceference point, PROCT and PROC2 mensee the functions of the DITVI L.
Linder control of flrfaware, contzined in infernal ROM in cach microcompltet, the FLAM i scanned for
copamands or data. The main fangtions of each microcompoter are as fofiows:

PROCI

1. Singlehnimraq:ta:r iransfers from the TXCILAR registor to the cutpui buffers in common FLAM.
4. Conwol of DMA tranafers from system memory 8o the outpul buffers in common RAM.
3. . Feporting back to the host via the TH ACTLON Bt in the TSH,

4. Exeeuiing the Backpround Moritor Program { BMI) when not busy with other tugha.

PROC2

. Transfer of charzciers (DM A and single charaster) from the output buffers to the approprizte
DUART channel. '

2. Trensfer of recetvad characters and error siatus from the DU ARTs to the FIFO, Recopnition
of aulomalic Mow contmol {auto-tlow) characters X-0MN and -0 F. Auto-flow is deacribed in
Chapter 3, Programming, .

Y Berviciog intermal interrupts which are raised when (he host writes fo the LPR or LNCTRL
TCEIRLETE.

4. Beanning the modem slalus loes for i change of stare, Beoorting back wo the host wiathe STAT
rerisier and TTFO,

G, EBxeculing BMP whon not bepsy svith other {askoa.

440 Address and Dats Letches

Toencet the interfacs fiming demands. Iatchos are used for all iranslors between the host and the DHY
For example, to tranmnit a gingle chatpeter, the hoat writas the character to the TXOHAR resster.
Dhuting lns sction the TXUHAR addeess is latehed into the register addrass latch. The data is Fatched into
whe laput date lawches. The erbitranon and timing and control cireuits complete the traasferte T CHAR.

Characters wansferted by DMA sre norroured throvgh the TCHAR register, Specia]l DMA latchas are
providoed for thin purpose, _

Al the beaineing of a 1WA oycie the next DMA ardress b written to the DWEA address lacchos ( Figuee 4-1 3, This
generates 1 DMA request to the ODMA cootrol IC, DOO1E, which transfers the next word from bost
memnry e the DMA daty tatches. PROC] wilk transfer the word {two characters) from the Fatches to the
TIMA huffer alea in coctrmon BAM.

410



4,47 FIFO Addresses
The FIFQ is timptemented in common BAM. TUis filed b}? PROC2 and emptied by the host. It i made o
act like a FIFO hy the action of two counters,

The Fill commter pre:md-ew addresses during PROCE FIFO-WRTTE actions, F points to the nexl availabla
tocatio. 'Ihe.- oCURDar in mmﬁmenteﬁ aﬁ.er each ward (two sepﬁ:ﬂiﬁh:rms] IE Wriiten.

The Empty counter provides addresses during 2 FIFO READ action by the hosi. It addressas the oldest
word in the FIFO. I is incremented sfter cach word is read.

5483 FIFO Control

Recetved characters are trunsfesmed from the IJLARTS o the FIFQ in order o be read by the host,
PROCI loads the status £ high ) byte and then the character [low) byte, The kost reads this information as &
fll word. A FIFQ control circeil manages these actions by monioring GRAMNT sigeals from the store
arbitrator and READ or WRITFE signais from the host or PROCE

The funcrions of the FIFO cantral circugt are 8 Follovws:

Gating the pppropriate FIFD counter onto the store address (SAD 902 ) bus
Incrementing the appropriate counter after accass

Dizgbiing both FIFQ addreises whin the FIFO is gul being ascessed

Peporling the state of the FIFO (FULL, ALARM, EMPTY) 10 PROCY and the CSE.

& h oA ¥

4.5 OTHER CIRCUTTS

4.5 Volage Converter

Line drivers and receivers need bath +12 Vamd -1 2 ¥V in order to generate line sianals at E1A levels. The
voltage copverter, which is a small Sunt:h Mopde Power Supply (SMPE ), produces -12 Virom the 12V
supply,

§.5.2 (seillators
Alya on the module ars the [olowiag cincuits:

«  Owscillator to provide 24 MHz, 12 MHz and 65 MHz clock siymals {or the timing vircuils
o Oscillator of 56864 MMz to provide the besic clock for DATART data rates.

46 DATA FLOW
DHV1] frmwsre usex interrupt wsers in PROCT and l"‘l"t:liil‘-'_"I to enter certam moutines which bandle
dara and chack the control registers, Therefore & delay, dependent on the tirer intesval, canbe imtroduced
into some data paths. When referring to F:gur-:a 4 E by 4-14, these. delays must be considered.
The deleys am Bs follows:

1, THCHAR to single-chrraster wransmit butfers:

Ewery 780 microseconds PRCMC1 check R characters in each TROHAR repister, 1f
avaitalle. one character will be transferreed o the buffers from cach repister,

11
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[ o]

D&EA data lach to DM A huifer areca-

Each time PROCT servives the siugte-character bullfers it also cheebs, and sorviess i icodexd,
o pait ol channels for IMA. The charnels wie zerviced in rotation, This means that. a specific
channelis serviced every 4 X T80 microeeconds = 3,12 millisecondy, PROCT wilf cransfer up
t0 eight charscters w each of the Lwo DBLA cutput hyffers in common B AM (Figurc4-fi), it is
this timer which limits single-charaeior mansmission to W00 claracters pet second

Singic-characier or DMA ourpul buffer t0 DUART:

Every 480 microseconds PROCE checks the misrprocessor buffers for valid data. If there is
tara Wwailioy, a character will be transfecred 1 each DUART channel which is reusly to take a
chatacier. M iy chiz dmer whick limits DMA trunsmission per channcl to 2000 characters per
BRI,

DUART o FIFCE

Reveived charneters are not handled by timer-driven tnteTrupts, but by irect interrapl rom the
DUART, Therefore, in comparizon with transmitted characeors, the delay is not rignificant

The DMA start it i sumplod evei'y J.12 milliscconds, There is also a deley of up to 4BE
microseconds in PROCI. This gives an averase delay of 1B millisoconds before a IPMA
transfer is stacted.

Timer dependent easks of PROC? may be delayed b

1.

2.

3,

The roceive iniarroct

The parametcr change interrupt which is vaised (by hardwas ret when the host wiiles tothe PR
or LNCTRL regisions, (lomay heveto change the DUTART confliglradion or tha state ol madem
vontrol Knes)

The need to monilor moedem states lines. These ace sampled every 10 mullisccands,

I'rom the forepoing it shoubd be clear that PROMZ delays are to a great extent depetident on application
and on throwghpuot. :

In 1 folbowing descriphonz of data fow. the Sasic timer delays gre noted against the appropriate datq
paths on the diagrams,

6.1 Host Read from a Register '
[ See Figure 4-8.) Except for REUF orthe CSR. the channel aumber nruss first be written to CSR< 300
Fhis is fotbowed by a BEEAD from HASE & n [sec Figers 4-5).

s L o s e

e g L A e 8 g e T SR B R i o e o, R ] Rl R A Y

S R BBk o o . e o e e e 8 e e



T T T T T T

IMDIRELT
ADDRESS |,

INDEXED ADLEESS

CHAMMNEL MUMEER
REGIETER 4 . ” REGHSTER
TS 300 . ADDRESS
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g oaTA CUTPUIT
. DATH,
—— [RANSTEIVERS A TCHES
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aUS HEQ
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RUS GRANT

Figure 48 Resding from a Registet
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The register adiress is letehed fnto the registar address latches, to be applied o the RAM when bus access

b5 gramtod

The READ action from the host gencrates a BUIS REQUEST to the store arbitrator, which generates
BLUIS GRAMNT, This starts thi oming stgnals which fead a wond fromn the addressed register. When BLIS
GRAMT is doassertedl the data is Falehed into the output data latches,

BRPLY (Fipure 4 23 is inhibited until data trensler to the outpul latehes is complets, BBPLY is then
asserted. READ gignala an the Q-bus trensler the wond to the host,

4,62 Wrting to'a Register ] } . )
[See Figure 4.9.) Inrerder to write to 8 reghater the chaneel number is first weinlen to CSR bits < 3:00. This
iz followed by 3 WRITE to BASE + n qgee Figure 3-8},
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Figure 4-9  Writing to a Register
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The pegister addreess is latched into the regster address |atches and is applisd to the RAM when the bas

access is granted, The data to be written is latched into the input data latches,

The WRITE action [rom the hosi generates a BUS REQUEST to the store arbitrator. BUS GRANT
enaltles the data from the input data latches and provides RAM timing signals. Data will be writien to the

gddeessed rogist

o,

For a WRITE BYTE action, address line 0 will select the high or low bite of & word.

4.6.3  Single-Character Transmit
{5ee Figure 4-10.) Ta transmit a character by use af the single-characler transmit fecility, the characler
and the [YATA YALID bit can be writeen to the TXXCHAR rogister, This would be done exactly as in
Section 4.6.2, To tranamit subscquent characters, the TX.ACTTION bit for this channel most be chacked
by polling or via intermepts.
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CHANGES QR BY RECZIVED CHARWCTERS)

Figure 4-10  Smgie-Character Transmit

TAAANGKIT

Ol

T

FROC], which scans the THCHAR register, detocts from the dety vaiid bitthat 2 new character has been
writter, It reads the character and then transfers it to the smple-character buffer erea in the common RAM
{Figure 4-6). FRDCI writes the channel munber and the TX ACTHN hit to repan acceptance of the

charzctar,

PROC?2, which scans the buffer area, reads the character from the bufler area and writes it 1o the
approprigte DUART. The DUJART then transmits the l:ha.rncm_r sarially on the appropriate chasnel.

d.6.4 DMA Transmissions

Section 3 [ Programming) describes how a DMaA block transfer is set up. The host writez » OMA buifer
stare address, the number of characters to be transferred, and 4 TH.DMASTART bit 1o TRUFFADI,

TBUFF A2, and TBUFFCT,

4-15
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4.6.417 DMA Block Transmit - Figuro 4§ 1 shows the data flow for a DMA transfer.

When the host sets TH. DMA START, PROC] writes the DMA addrass (n three bytes) to the DA
address latches. Writing the moul signiticanr addrass byte zecs the IIMA requast lgtch, which starts »
DMA ransier.

The DCO10 performs 5 READ fiom manory, uring the TMA address beld in the addeess latchas,
The TIMA cvele always wanslers a ward from syetem memaory to the DA doty latches, PROCT reads

the word {ivwe cheraciers) one byvte at atime, and trangfers thom,_ via its data transceivers, do o beffer areq in
EAM. Note thal PROCIT can only write to the buffer area if there i spuce for at least two characiets.

PROCZ2. which scans the bufler area, reads the charscter from the buffar srca and wriles o 1o the
appropriate DUART,

The DU ART transmits che chemoter serally on the approprigte channel.

d.6.4.2 DA Data Manapement - When a DMA biock starts with an odd address, or ends with an
even adolresz, PROCL will ransler the addiessed character only, o the outpas bwier,

Figure 4-12 shows how DHY 1§ manages 2 9-bvte DNLA raasfer. The start address is 1061 g and the eud
wifclress s B0 2.

PIOCZ transters characrers from the bnrfer srea, evactly Az in Section 4.40.4.1.

alari Of EMD O
fi BLLICE, Chis BLOCH
r 1
LLIs LK LM ) L A L
14950 ITE1 1LE2 o2 03 1074

LY

2P

. it - 4 ]

EIRST AIRD L — L E—— ——————t i e e AT WOH D
READFAOM  fpoyewTE  BYTE BYTE L AST BYTE REATI FS0%
MEMIRY T ppaseprERAED  THAMSFESRED "RANSFERRED TRAKSFERRED  MEMORY
OMADATA oy crpandDN 1O COMMON Y0 CUMMON  TOCOMMOY  TD ORA
1ATCHER Al i bt : Fuh =TAT | MAaTE LATCHES

Figure 4-2 DMA Charecler Handling

4.6,4.3 DMA Error Detection and Timemst — (- bug prowend demands thag, during a bug iransaction,
abs master which does ot receive BRPLY within 10 microseconds df zending B3V should terminate
the transaction. For a 28 A transfer the DAV ] heoomies bus master; therefore itmest obey the limeocut
rule. Fhie TV ulso checks parity bits BDAL L7 aned 16,

Al the bepinning of eacth DMA cyale the DMA controlier uses ADREN {address enabie) 1o gate the
DMA address omto the (-bys, The t=ailicg edge of this 2igns! starts a hardware counter (Figure 4-13)
whick will ime aut gfier 10T microsecords i there s no reply from the bus. The counier @& cleared by 2
1iam Eimeowt or by g bus reply.
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TheTYMA srrar status is cleared by a TiM A vequest. BUwill penerate s DMA areor sipnal {DMA LRROE)
iEthe timer times out of if & memory perity error (BDAL 17 20d 16 asserted) isdetected, The parity crror s
latched when the buz reply goes Talse of the end of the arassaction,

At the eud of the DMA cycle, when the DCO10 deasserts BIXIN, & MA COMPLETE signal ( Sectian
4.7 1.2} is generoled When PROCH dereces DMA COMPLETT it cheghs che state of DMA EREOR. I
alt error is detected, the DEVT L will read the sane tocalion opce more hefore reporling 4o ooy ta Lhe
huar,

AEPLY [HitGH|

= PO L (DA REQS
; i
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| vl
| MEMOHY FARITY ERAOR [ RET
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LOW! IF REPLY - LATCH
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|[r_1F. TIMECUT _RERLY LOW

- oy LN
TRESET [ |DMA ERRCE

[ B BT . h‘\
r& HI2 K counmER b FMIECAT {15 e |
BET I3 CLEAR
—l opb—=r=0 -
1 CLeas
- EG 7 T
ADREN |
g 720tz

CLE

Fipure 213 DMAMamory Ernor (Jenerution

4.6.4.4 DMA Abort— PROCI tracsfers DMA tdata from the bost. in blocks of up to 2ight characters
{lour words ). The darca is held temyporarily @ the DMA catput bofler weea in sommeon BAM, PROCZ
gcuns Lhe bulffer for data, ane transters itbyle by hyie rethe DA RTe. Sepatate buffer arcas arareserved
for aach channel.

A BMA sequence can bo terminated by a DMA. abort command from the Lost. When this happens.
FPROT stops the transler of gharscters wihe DUART channel. FROC! siops wransferring data, aounts
tha characters in the duffer, comoees TRUFECT, TBUFFAD!, and TEUFFALDZ, sad then cleen: the
DM A buffor area for this block It then seis TR ACTION (0 repont that the transmission has beer
aboried. To eontinue transter of Ue aborled block, the hostreed only cleas T DM A ARORT g set Lhe
TX DMA START hit. Tha transfer will contnue withgut losing characiers.

4.6.5 Recelving

{See Figure 4-14.} When a serial chenncl has assembiled a churacter, it v rsise an imterrupL. PROC2 wilt
respomd by reading statas from gach DUART in lumm. When it finds the intetruptine channe!, PROCT will
rransfer an etror/ling-number status byle and the charaeter bvle to the FIFQ,

PROC2 writes all receive informeation o a [-ward address in the RAM; Q040 = fow byte, (041 = hlgh
byie. Those addresses are decoded st ANDed with "PROCZ grant” 4o euable the FIFG Fiill counter,
Thiz counler provides the ackaal FIFC addeess. The counter is incremented after exch character bvie is
transterved, Therelore the character (low byie of REUF) is trensformed last,
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To read the FLFO, the host performs a ‘read from register’ sequence a5 desertbed in Scotion 46,1, In this
caga, howeyer, the IO recognizes that the FIFO (Base + 2 iz being read. Thiz causes the Empsy
counter and the FIFO to be cnabled.

The data iz Lrunsferred vige the date oulput lacches as e 0 read Irnom registel” operglion.

Il chatacters are fecaived faster than they are removed by the host, the & IECHwill evenmally become Full.
PROCE will stop taking chavactars from the [DUARTs A further foor sharaeters can be buffered inoany
DU AR channel befors the overmon concdiciar is reschod, When this happens, any eeertan channel will
g fiushes,

When space i availablie, @ moli chumeter {one for each ovarree chaonelwith the overnmn ecror bit set will
be pluced in the FIFO,

4,7 TECHMICAL DETAILL
This section provides & more detatlod deseripdan of spectfic arcas of DIV L logic snd sieclronics.,

471 DHY! Tntemal I/0 Control

PROCY and PROC? Mnnware delines fhe funcboss of the DAY The functions managed by the
microcomputers are comtroiicd und monitored via 5O ports assecioted with e ach microcomparer. These
arc memory-mapped O ports, and imepral ports P aod P3.(See Appeadis A2, 8351 Microoomywicer,

Memory-muepped 100 used inlgrnally on the DHYLE i very similar to POE-1T memory-mapped 170
wrekitecture. L0 addresses start ot TOKKD g o0 2ach microcompimar,

4.7.5.1 PROCTI Memory Mapped 170 - Table 4-7 lists the addresses end functions of PROC]
mernory-rrappad T Figore 4-15 shows how the sbdresses sre decoded.

Tuble 4-1 PEOCI Memory-Mapped 170

Address 17D Type Eignal Xame Function
{ Hexudeoimai)
O W rite PHILT, Lowd Fow-onder eiphl bits of DMA

adedresss o DA address Zateh,

CO Wriic Fi[OLI.L Lomd migdle eight bits of DM A address
" nin DA address lagch,

COG2 Wiite: PR L Lewad high-oeder six bits of DBIA addoess
into EMVEA address leich, Sel DMA
reguest lerch,

S ) EE] Bt mgad.

EN LY Reml Plify4, L Head low byvee of 13MA deta from
A dais fewch.

TG5 Rt BLITS,. L Read high byre of DMA data from
i¥M A dsia latzh.

G Bl used,
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Table 4-1  BROCI Memory-Mapped I/D {Cont)

Address 10 Type Signal Mamc Funciion
( Hexadeeimat) _ -
07T Weite PITOT.L © PROCT CSR write. Alse staris a dormimy

store-accrss segluence, This is 1o prevant
aceess conflicns 10 this megister.
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Figure 4-15 PROCI L/O Decoding
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4.7.1.2 PROCI Integral {70 Port Functions — Table 4-2 Hsts the functions of the intepral porls wsed

by PROCE. :
Table 4-2  PROCT fntegrai 170 Port Functions
Pont Direction Signal Name Fumction
. [Esplanalory
Titled
F1.0 Inpul P1TOS. L 1~ DTV 1 has comnpleted o terminated
(X ACTIONG 4 Wansmil action. YWaiting for read by
hoat.
0 = C3R has been resd by host, This hil
is cleared when host reads CSE.
P11 Input - Pl H = Firar dunmg last DMA transfer.
{IMA ERROR)
&= Ho DMA error,
P1.2 Inpul BT H = Last DMA requost fras been
(M A COMPLETEY eompieted,
(b= Mok comiplered,
rl.3 - Qruepat PLIO]LIE 1 = Erur framnd chiring salt test digghuostic
rixAG EEROE) or BAME.
= No error wes delected during setf-
test diagnosiic or BAP.
Thay bit drives the “disgnostics passed’
LED dircetiy,
Pl 4 Mot used.
Pl.5 Mot vsed
Pl.o Crutpat MIIOE L 0 = Clear and hold rrasier reset | MR
{ME CLEAR) CLEAR] jztch,
T = Relewss nabd.
PLT Mat ngad.
P30 knpui TPSEL0 Serat input line to PROCT invernal
LIART,
P31 Chatput IPSLY serbaloulpot ling from PROC | internal

VART.

The above two serial Fines cotmesd to
PRGCZ imerpal TUART tor direct
raporling during dingnosties,




Table -2 PROCT Integral 1:0 Port Functions {Cong)

Port Brirection Signal Name ' - Function
{ Explanatory
irke)
[ ' ' ' ok wsed,
P33 Mot used,
P4 IspuL PRINTILL PROC: interrupl monilor

0 = Pending change to LPRor LNCTRL
registers,

I = No pendmp changs,
Pi: . ™ot wsed.

Pl.6 Chatput ' BFTWER.T, ' Commnon BAM writa strobe,
Pi.7 Ontpaot PIRD.L Comamon BRAM read smobe.

4.7.1.3 PROC? Momove-Mapped I/0 - Table 4-3 shows the addresses and functiona of PROCI
memory-mappad 170k FLEurcé 16 showes how the addresses are deended. The low sddrass lines are usad
te select one of 16 registers n each DUJART, :

Table 4-3 - PROCT Memory-Mapped 150

Address L/a Type Signal Nume  Funetion
{ Hexpdeeimal)
COED Read/Write TTARTL Chip select DUGART O
1o Internal registers addvessod by AL to AD3.
CO0F
C010 Read/Wirite  UARTIL Chip selecl DUART 1.
to A phove.
CE
PN Rezd/ Wntr UART2L Chip select DUART 2.
14 Az above,
CO2F
CO30 Bead/ Wrire EPARTIL Chip selast DITART 3,
) A above,
CU3F
040 Wiriie FIWRH.L Writes the low byie of the FIFO word

fusuatly the received charaeter) to the FIFOL

The trailing edge increments the FIFO
addreas poister (a0 il 15 wrillen after the
palus byte] ADD = 0,
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Table 4-3  PROC? Memory-Mapped 170 {Cont)

Address [0 Type Signal Mame  Function
{ Hoxadeclhmal)
041 Wit FIWEL Writzs the high byte (status) o the FIEFQ,
Written before the low bita, ADD - 1.
CO50 W rite FICL. L Clears the FIFO address counters at bus o
DITVE ! resct. (In elfect emptics the FIFO,)
COn0 Mot ysad.
C0 Wiile INTCL.L Clear intarmpt veguest PROC2, When 1he

LPR and L.MNCTERL remsters are written. o
hurdware intermapg requesl is reised to alert
PROCY. During the [nerrupt rousine,
PROCZ cleary the imferrupl request via

INTCE.L.
[ m e
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Figarc 4-16 PROC2 IO Decoding
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4.7.1.4 PROCY Lntegral 170 Port Functions — Table 4-4 shows the functon ofthe integral ports used by

PROWCD.
Table 4-4 PROCZ Tntegral 170 Port Functions
Port Direction Signal Name Function
Pi.O Inputs RIBO.L Indiceles the state of the Hing Indicator linas
L to O 1o 7 from moderis.
PLT RIBT.L 1 == 0, I = {JFF,
R Inpuot IPSLL Sorighimput fine to faternal UART, FROC2.
Pil Output P50 Serial oulpul hne from internal UART,
PROC2,
The above twe serisl lines conncer to the
FPROC ] internal U "'!LRT[IJI‘LI]II:LJTI:‘F-HI‘I‘.‘H]E
during dirgnostics.
P32 Inpase PZINTO.L 0 = DUART zervics interrupt regues! active.
1 = Intorrupé inaetive.
P13 Enput P2INTI1. L 0 = CHAMNGE inerupt request active.
- Becomes active gaclh time Gue bost writes
LPR or LNCTRL.
1 == Intermpi inactive.
B34 Input FLULL.L 0= FIFQ s fuil
I = FIFQ iz not fsll
F31.5 Input. ALARM.L £ = FIF( has reached three-gnarterss fudl
comdition ard has not vet beer amplied
beelesw haff fuall.
1 = FIFO not in the shove state,
Fl.o Catput PIWR, L. Common BAM wrils strobs
P37 Ontpust PIRD.L Common RAM read strobe

4.7.2  (rBus Tntervupts

{See Figure 4-17.) The function of the OO0 interrupt logic is to make interrupt requests and to supply a
veetor to the host, Signal sequences [or intermupt requoat and acknowledge are gives in Figure 4-4.

X intetrupts are cnabled, thew are generated under the followng conditions:

1. When a received character & loaded into a provicosly empty FIFO (EMPTY. L is ssserted to
indicate this stata)

2. When, with data in 1thc FIFO, RXIE is changed to the engble siate
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3, Whep, during a single-character programmed transber, & character i3 remmoved from o
THCHAR register

4. When a DMA block transfer is completed, or hes been aborted, or has tailed because of s DA

ETIroT

For condicions 3 and 4, the sighal TX ACTIOMN.H s penerated.

EMITY Q. when it goes false. causes & receive intersupt request (ROA T and TX ACTION. T cueuses »
tranamit indernapt reqoest {ROB),

Interrupts gre enablzd by writing o 1 to C5R bit & andior C5R bit 14, Thiz action generates receive
uierrupt enable (BXIE) ‘whd transmi interrupt epable (TEIE) respectively. The host can read the status
of these Lnes by a C3R read action.

The znable signals are AMIed with the appeopriate requast, and larched to gegerae ROA oe ROB. IF
both sre tnee, priority s given to RIQA,

Forboth RX snd TX interrupts, bus imermupt request{ BTRO.L pis generated, The roquestis cleared again
by ROIM.L &l the start of an interupt acknowledge ovele.

MNOTE

Both RX and TX interrupl requests are latehed by
a rising cdge. Therefore in order to raise another
interrirpt voguest, one of the inputs to AND gates
A or B must be deasserted and then asserned,

S
HEEA ]
—_—— e e e —
i D 1
I' BN _*I___ - Al L-..lﬁ FIED 5, |
CERWANT f FXIE Fx !
LA =T .-.1.;-.-\. 2B i Pa Fris I |
lI LWRLEH, v j_ _t}i_r-—r IR | |
SOAT & ! ] _Lf;]—r L
: ’ S— #
! RO L - .r NI—"J""' BiFCLL
.7 H PPN (A —
L ERAPTL T'., i ,-':*—"u"'-ﬂ-__g.';.f'ﬁr, L 1 e vEcToa -
RAEL] .- FEPFSHEES Th FRES TRy [T, T T PRI, CESIRTT | - &
: _.__r ¥ .-u--|+- e L]
[ :.I:lld--'—-ll— |r -—— 2 i
Ll ik TXIE i : '
AIGH EY = ur--- |_.'|,'.'r_,|-| qFij L =
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Fipure 417  Intermapt Logic
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In an intertupt sckoowledpe cyele, the D003 imterrupt JC respands to BIAKLL, The eignal
VECTORH enables the vector swiiches onto BDAL<3:8>, VEUT, 1 H provides the low bit of the
vector address on BDAL- 22, It identifies 5 teceive () or ramsmit [ 1) inddarmepd vestor. YECTOR,H
also genarates BRPLY via DO protocot logie, The vector is ransferred to the host by a DATI
sequence which fiollows the intorrupt requesty grantt sequanse.

4. 1.3 Common RAM ‘Arbitraden _

{See Figure 4-18.1 To aliow the common BAM 0 be acceszed by the microcomputers and by the hoat, the
DIV provides arkiteation ciccoitry. However, arbitration introduces a delay into a memory accois
sequence, To accoust for this delay, the store access cycle of the requesting device miest be extended.

»ata addresszs and control signals from the exdecnal bus are eazended by delaving BRPLY. 1. This signal
iz digahlad untit the store acoess 18 complete. The 805 [ mictocompilars, kowever, cannat be coneolied in
this way. They bave no hendshake sipnal such as WAIT, and Iecanse they are dynamic i is rot possibe to
ztop the clock.

The DMV} solves the problem by showing dow i the related microcompater clock every time PROC) or
PROC? wries to nccess the RAM. The nonmal clock frequency is 12 MHz, This ia reduced to 1.3 MHz
during RAM access. Approximately 3H) panoseconds aficr 8 store reqiest has been granted, the normal
ciock freguency is cnabled. .

Figure 4-18 provides more infermation on the RAM arbicration and nuuru_:. blocks. A descoipiion of the
pperation folblows.

A d-stale sean counter {060 3) is driven by the 12 MHz clock, The ootput is used as 2 aynchrosized count
for a requesr multiplexer and twn accept decoders,

o each pd:m;jve. edge of the clock one of the latehed store reqhest hines (SRQDs) from PROCE, FROC2
o the bus is connected to the reguest latch, On exch pepative edpe the input 0o the laich is sampled. A valid
gtore request will set the lateh, The scan counter wi]l be swopped and the HAM state counter will be
Eﬂ-ﬂbl‘ﬂli

With the svan connter stopped, the MU X and the decoders will also stop, One of the grant vignals, ACP,
ACP2, or ACH {nceept PROCT, PROCE, or BUS), will be true. The equivalent SC% {store chip sclect)
sipnal will be selected but not enahled.

MNow that the RAM state counter is enabled, it is incremented by the 12 MHz clock from 000 to 1O, The
counter is then held io the 101 state by ENDLL.
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Figure 4-19 gives Urming detuls Tor & store access cycle,

12MHz CLE

SROD

ML

GREANT

SCAN CT ENABLE

B [WATS)

£ TS

EreCrL

In Figore 4-1%:

__/LJ\%\ fﬁ\
_j// ;// }

(.__ ]
\ N
" -

—_—
)

]
—
o al
x“"-u_‘_h

STOPS RAM TIMING COUNTER

Figare 419 Swore Access Tiounp Cyele

»  Write Time State { WRTS) i3 inverted to enable the selceted Etﬂré Chip Select {SC.5) signal via

the o
1.
2.

ceoder, This acton perfurms two unetions:
It enables the appropreate Chip Select (O8) signals via the chip select lﬂghﬁ
I enpbies the appropoale wrile cnable hne. SWE.L will be ll:.ru.v: when ane of the gabes

E&3, ERd, ov E 2 is enabted and ivs iograe is low. That is Lo say, when PROCT, PROCE,
or the hoat are writing wo the RAM.
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a  SWR.L, and (15 signals for the bigh end/or low byea, perform the RAM accoss, I SWR.L is
Talse, a read action i3 perfommed.

s Ina PROC! write to thy CSE, WRT'S is used 10 sel the TX ACTION bit.

»  TimeSeated (T54) - Ha PROCL ar PROC? request is valid, the refuted microcomputer clock
will be runming slow at 1.5 MHz. T54 awitches the clock back to 12 MHe. T84 alsn deasserts
any aclive store requast, SROD will be deacserled on the wevt nagative-going 12 Mz clock,

=  END.L holds the RAM timuiag counter at 104 ar pravionsly descoribed.

T Chip sedect logic wees ADC, OQUTHE, and OUTLE lo seleota bita orword, Ifthe OS5 s being
addregsad, both chip select Imes will he inhikired.

= Atthe enod of the memory cycle, SROQD is deasserted, On the next negative 12 MHz clock, the
request latek and the RAM state counter will be roset, and tie arbilrator witl continge 1o scan
for requests.

MNOTE

Store request signals {SRODs) o ESY% arc
supplicd by 2 745374 ocral larch (ET0), pant
number 19-13671-51. This I has special tHming
stabikity choraotesistivs and must only be eeploced
by an {C of the some tvpe.

4.7.4 FIFQ Counzer Conteol _
{See Figure 4-1.} It is the action of FIF O counters which makes a section of common RAM acl as o FTFO.

During inidzhzation, the cousmters are cleared. Ax characters snd statns are writlen to the FIFO, the Fill
counter steps ahead of the Empty counter which 15 siill sddressing the bottom of the FIFO. As tha host
reads each word the Emply cousser is stepped to addeess the next word, The difference belwoen the
counters is the nurber of charactars in the FIFQ, Beth counters wil! rodl cver atter a count of 255

Comparalor circeies gheck the two counters. The condlitionz, entpty, half full, three-guarters full, and full
can be detecled.

Whet EMPTY is deasserted, a hardwars requost is geacrpied for receive interrupl service. This can be
disabled by soflware,

FUTLL iz 3 signal which stops PROOC? from putting more cheraceers into the FIFC,

ALARM s gsaerted whee the FIFD becomes three-quamers full, 1 sleys ssserted until the FIFO
becomtes less than half full. These signals are wsed when the DHVI L is progremmed for aute flow on
inconuag characters. X-0OFF sharacters are generaled when the FIFO is more thean three-quarters fall,
X-0ON-characters abe generatedt when it hecomes Fess than half full,

To address the eppropriste FIFO locaton, addvess hits SADY and SADE must e ser o & and |
respectively amd the appropristz address cownter most be enahled, The cormect SADCORS pode s
gencrated for any FIFD acvess, that is 1o sar

I, When the FIFO (READ [rom buse 4 2} i3 addressed and ACE {TFigure 4-1K} is asverted
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2. When PROC? penerates 3 FIFO WRITE sipnal (FIWE.L}) amd ACP2 (Figure 4-18) is
Auzerted,

4.74.1 Hosi Read from ihe FIFQ - Dluring a host READ from the FIFQ the comtents of the Emply
eounter are latchad ondo SAD<IT:.0> by a derxle of;

1. TNWD from thie DO prodoes] 16
2. The REUF address {hase + %)
3. ACB fiom the RAM arbitrator.

By the same signals, & strobe 15 generated b incrament the counter ready for the noxe setion, Ifthe FIFC Iz
empiy (EMPTY.L wsagried), the strobe is inhikbited.

Chip salect fogic decodes BECS and INWI to generate 3 signubs for buth hiyres of the addressed word,

$.7.4.2 PROCZ Write to the FIFC ~ When PROCI wiites o the FIFO (FIWH. L assevted), the
contenes of the Fill countér are falched onto SAD< T by an AND of

1. FIWRIL from PROC2 {see Tabla d-3)
2. PRCCE aocept sipoal {ACP2)

By the satne signals, a strobe is gonerated (0 inerement the counter teady for tho naxt action. However,
becanse PROC? cap only write hyms‘ 1he strabe is u:u:tf} enabled whon the low bwile i written. For this
reason the low byte is always written Iasl

The high or low byrte is sefected by ADD ﬂam PROCT ﬁ:ee’l‘ab'ﬁe 4-33 {‘hm select lngic decodes the state
ot &K i .;m:h:rm renerile the coreest ©5 fignad. The AT = (0 stute i used b cnable the strobe which
inereracnts the Fill coldbes: )

4, 7.5 Courol Status Regiser (CSR) :
This is the main control register of the madule. PROCE updntes the hJEh byte as neceszary, The host can
poll the TSR 1o find the XHVE] status,

Associated with the CSE (wes Fipure 4-20) are the following:

-« Tndirect Address Kegister — a 4-hit latch ( ATN to AD3} which holds the number of the chanpel
which Is ta be accessed, The contents of this regisder are used 1o index the addresses supphiod by
the host, Figure 420 shows haw iedeking is performed,

NOTE

The indirect address register holds the channel
number. Therefore, to configure o channel, the
register has omly 1o be londed once, The control
registers For thal channel oan then be loaded in
sequence, Thily whet the host needs 10 accoss
another chatnel most the indirect address regisier
be reloaded.

s Master Reset Latch —see by BINIT or by weitlhg 20§ wo bit 3 of the CSE. Clesred by PITO14.L
froan PROCT!

FiIOl4.L und MREST. L sre ORed st E29 ﬁamakn aure that MEST does ok go false until she
end of #1141, sirobe.
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w DO interrpt controller - provides interrupt enable staces to the CSRL 1IPbit 6 is set, receive
inberrapt is enabled. IF kit 14 is set, transmit intermpt is-enablad.

- FIFO Contrd — imdivar=s that thare i valid daty in the FIFC,

« TXACTIGN i..:-.yh:hm indizates when a teansmit action las besn completed. I s cleared when
the CER iz taad,

- PROCH -- provides the following infonnaaon:

O SDAT=1IL ;H}. — The related iransmlt channel number

On SDATIZ —Diagnostle fuil bit
On SDATII -~ TRDMA.EERGR b
On SDATILS - TXACTHIN b,

4.7.8 “"v’nltagu Converter {SMP‘S}

The DFV1 |'s line drivera and receivers need hoth + 12 'V and—1 2 'V supplios, The +12 ¥ is supplied from
the backpltane, but —12 ¥ 18 derived Trom +12 V by a voluipe converter. This devico uses switeh-mode
power sipply techaigires to perarate the negaiive vollore.

The circuit is built arcund & TLA%4 swirching regulator whizh uses pulse-widtk modulakion o regolats the
—12 ¥V output, Maximum carrent is approximately 400 ma,

Switch-mode power suppiies of the type wied by DHYV ] operate aecording to the fidlowing principles
{refar 1o the simplified cirouit diapram of Fu;un: g-217.

Switching pulses from a polse width modulator regnlaror switch a ransistor {1 ) 1o copvest a do inpuk {V
kMY o & puised do current in o inducter (L}

Whan Q1 is switched or, point X beeotnas positive cansing current to flow throvgh L. 'This penetatas a
magnqtic field ground T

When 0] 15 switched off, the current stops and the Oeld collapses. This drives point X nogative, and puis 3
forward bias on dinde D Corrent generated by the collapsing [eld ia umsfemed vin the forvard-pigsed
diode 10 the smoothing capacitors, I this way a segative voltage {V OUT) is penerated.

As corrent i3 transferted to the output, the volrage ar X gses until the diode is cuit off apain, The cirouit will
rtay in this stete until the next rwitching pulse opens 1,

The insct of Figure 4-21 shows waveforms of the current through L, as seen by an oscilloscope acioss
El4, When Q1 13 switched on, current rises hoearly et Q8 s switched off again. The collapsing tield
genérates current, which reduces linearly as it is wansferred w the outpet. With wider switching pulses,
moee current 5 tratsferred o the owtput. Theretore, the power mansferred (zhaded o the insety s
proportional o the width of switching pufses.,

Fredback (VAR) from ¥V OUT to the pulse widih modolator is compared with & reference vodeage {REF),
IF VAR iy too aegative { ¥V OUT 1 oo Riph), the wilth of swilching pulses v redured. IFf VAR iz ton
positive, the width (s increased. Thia action inaolaia: ¥ OUT sl the correct fevel.

The zamie method of compansen is wsed e detect an over-corrent condition, When the voltape

{proportional oo output ciment) across R4 pots too igh, the swiching pulse wideh iz veduced, This
reducey the current.
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4% ROM-BASED DIAGNOSTICS
481 SelfRTest

4.8.1.1 General—Yhen DDHVYT 1 or the Q-buy iz reset, the DHVIL S master reset latch is set This causes
the microcomputers ¢ cxecote 2 DHVE L ael-{es sequence.

Phuring sebi-test, diaprostic codes are stored in the top six words of the sommoh RAM, and alya in the top
two bytes of PROCZ s mternal BAM.

At the end of self-test, control is passed to the communications Brmwere, which stasts the inilialization
routine. During initializadon the diagnostic codes are cansferred (o the FIFO.

At the end of the initialiration process, the master reset laich is resel, thereby cleartng C3R bit 5 (MRST).
Thiz bit iz poted by the hose Whens MREST is claared the host can read and interpres the diagnostic codes.

The *diagnoatle fail® bit in the CSR indicates whether the diagnostic program detoctad an arror condition.
The preen “disgnostic passed” LED is ont when the bis is sleared and vice-versg

When a servicesbie DHV11 is reset, the LED follows this sequence:

1. OFf for abvout 003 secaords
Y. On for about 0.7 seconds
3. Offfor | to 2.5 seconds
4. On permanentiy.

H the LED does ot follow this acquence, the DIV L s defective.
4.8.1.2 Location and Enterpretation of Dlagnostic Codes — Fipore 4,22 shows where diagnogtic

information is luaded linmediately after self-tese. DLAG O to IDIAG 7 gre the disgnorlic byica stored
during seli-test. Diag & o Diag 7 are the same bytes which are transferred uring initealization.

HEX N EwiFANAL P PHYSICAL [WORD)
S ; TMIRE HEES (HE
ADDRESS . Lan &TIREHEES (HEX
e DL 1 4 ~ad T COFF |
g Sheav Do | e
i Dl iB&05 b ire wyp
' = | CGS {030 5 g
it 4 aIFc r’ i !
| oG 3 dark | fr:i:: A
| [ilag 2 a3FA

1
| |

= |

-:;|1|1t lbag 7

AN
i1t HARNT] Cggy
1131
e — 1911 oA Imag =
ALDINELRE = BASE+? 1411 aned [ Dz 3
1

IFIFC) AGat | Pag?

ardal Dlin |
DEAC § iy

—_ ek =t 3

e

|
i
Vot | Dags
|
|
|
|
f

Fipuro 422 Register Contents After Seff Tesl
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Tha high byte of RBUF can be interpreted as in Chapter 3, Section 3.2.2.2, except thatbila 11 to® sme not
th line number. They indicate the sequence of the disgnostic byte, Thetis o say, 0 = firs diapnostic byte,
1 = segond diagnostic byte, and so on

Chapier 3, Programming, explaing how to interpred dispnostic codes,

4.4.2 Background Monitor Program (BMP)
Mar:_y af the reguiat pperations by PROC] and PROC? are contralted by miemal fimers, The timets
pencrale inteimal interrupls which vector the microcompaters to the appropriate coutine.

When they are aot nsy with other sks. FROCT and PROC2 check their timer-generated interrupts. If
there is an errar, a NOGO repont is passed to the hose via the FTFD,

EM'P cant alae be polivaied by command from the los!. In this case 3 GO/NOGO repurt is passed to the
oat.

Any time the BMFE finds an errer, DTAG FALL (5 set in the CSR and tho dingrostic LED i switched off.
The LED wilf stay off, even il the faull clears, _

43t
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CHAPTER 5
MAINTENANCE

51 SCOPE

This chapter explains the maintensnce strategy snd bow the diagnostic programs are used 1o find a
defective Field Reptzecable Unit (FTRU). The descriprion s supplemantad by 2 troublexhooting
Howchart.

52 MAINTENANCE STRATEGY

5.2.1  Preventive Malnienance
Mo prevenlive maintenance is lenned for this option. However, il the host system Is being serviced, a
visnsl check shoukd be madse for loose connectors And damaped cables.

52.2 Corrective Maintenance

The MILGd modele; BCOST-zy cables, wmd HAI73-A distiibution panels are all FRUs, Corrective
mpintenasnce 5 therefore based on Anding and replacing the defective FRLUL However, it the faoltis nod in
the aption, it may he possible to peeform tests of external equipsient, Figare 5-1 can he uscd a5 a basis for

tronibleshonting,

(AR REIET

!

N B e I
PANELS
BCOBL-as b1 734
CADLES
E
:
E
I TERMENAL
gt monen |———2 — mooEr =% 158

Figore 5-1 Troublesheoting Connection Diagram
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A3 INTERNAL DIAGWOSTICS
Intermal diagnostes ron without intervention from the opersdor. There are tan fests, called self-test and
backoround monitor test,

530 Self-Test

This test elarts immedfately after bus or device resel Tt is & linized fest, which checks the internally
accessibie parts of the TITV and gives a GO/NOGC T indication via the [HAG FAIL bit wnd the
‘diagnostics passed” LED. Scif-tost skso reports 2rror or stalus information sy the host via the FLFO. This
information is wzed by system-based dinsnostics soch 2 CVDHT.

Duering a zuccessfill (po defects) sellest, the LED? flashes (WFF/QN/OFF before coming ON
penaancntiy. The Fivst OFF period is very short and msy not be seen, However, il the LED gocs nff and
then comes on permanently, the diagnoslic hay fourd no faeles, 1F self-test is skipped (see Chapter 3,
Secticn 3.3.00.3), the LEI will just go on.

HEEEEEE_GI'r]le-]LLniLmiUIm of aclf-test, acorrect sequence does noi guasantee that all seetons of the module
Ag JOd,

5.1.2 Background Monitor Program (BMP)
The BMP carrics out tests on the DHVEL whee the optien iz net engaged in other tasks. If it deiccm an
arrar, the BMP reports to the host vie the FIFC. Tt also switches off the “diagacstics passed’” TED.

By writing codes Lo the EPR, the host can cause the BMP 1o report the DIV stams even if ap ercor hus
mot been deteted. I is osed if the host suspects that the DHV1L is dewd.

NOTL.

Muore detail of ithe selftest and BMP diagnostics
is givest in the technical Jescriplion and progran-
ming scctions of this manopal,

74. XXDP+ DHAGNODSTICS

In crder to run these diagnostics, the best system musc have at jeast the mininnen confipuration specified.
Loophack connectors wiil be needed for some of the tests, For more information, refer o the program
documentation at the Deginping of ke CVDFT? lisiings.

4.1 CVDHA?, CVDHB?, and CYDHC?

These programs [orm: a Functiongl Verification Test {FVT) whivh rurs on Q-bus members af the PDP-11
processor family. This t2stetens under the FLIP-11 Diagoostic Supervisor. TLwitl ren standalone using the
KX DP+ mobitor. or it can be run sutomaticalty uoder the Awtomatic Product Test { APT) system,

The minimum system requiraments nee:

Q-bus TP

12K bytes mowory

Comisnle lermunal

AXDPA load device wilh Diarneutic Runtime Sprvices [DRS) SUperyisir
DHYI 1 option,
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In crder bo test the full DMA address capabifity of the DHEY 1 1, the diagnostic vses the foliowing address
patterns. ) the high sddress lin2s ave 1o be terted, the hokt must have mv:umn it {he {ollowing lecations &s
woll as the 32K byes defiied in the previcus patapvaph:

Address bifs 21 20 14 LB 17 kb ia 14 |3 - -
Memaory addrcas [ ¥ I 0 1 0 1 X X X X
{High bank) |
Memory address O 1 i 1 1] i 0 X X X X
{Low bank} :

If memory is aot available at these locations, sonte high DMA address pits will not be tested. This will nat
be considered &6 an crmor. The operator, By answering @ proeapt, san displey inforsation specifying the
bits which were tested.

74.1.1 Functions of CYDHA? - This propcam ghecks (e resel aund the register access functiong, and
verifies that the bundshake between the DHVLL and the hosl is eperating corpectty, I alio cheel reports
from the seii-iest and BMP,

Loopback conpectora are not wscd in this lest

5.4.1.2 Funpdons of CVDHB? - This progeam chegks che major communicalion [uncticas of the
AV 1 1. {everifies the cormect eperation of modem gontrod signate end the réeser Bits whick costmol and
report them. CYDHB? does not pedform exlenstve data (tensmmission and reception vesis,

Loophsck connectors ¢an b uscd in this test

5.4.1.3 Functions of CYDECT - This propram checks the major communication Tunctions winch ase
the DUARTs. Tt checks split-gpeed operation, and verifias that DUART errots ere reported coomectly.
Extensive date transfer kests are performed in both DMA and single-charecier modes.

Loonback connectors can be usad in thiz test.

.42 DECX/ 11 Exercizer

When 2 DHY 1 or ather aption is insiabied of seplaced, it iz necessary 1o run the DECN/ L exerciser
CXDHVyy, The exeraiser newst [irst ba coaigured wod mareh the hoat hw‘lcm Forr more inforesataon. reisr
tothe j_}Fr_’““j{.ﬂlI Ulser Mearal { AT-F25 }!—ML]andD'EF'Ji"H Crvss-Relerence { AC-FOSSC-MO).

DI:.E:"_ ¥/ 1T should nes be sun uatif all modules have passed their own disgisostic tesrs, Therefore, hofore
running the sxerceser, the DHVLL must pass all phases of CVDHY.

5.3 DIAGNOSTIC SUPERVIAQR SUMMAERY

The CVDHEY? dizgnostics have been writlen for use with the Diagrostic Runtime Services (DR3]
stipervisor, DRS, which provides the interface between the operatar and the diageostic programs, can be
used with ioad svstems sech as ACT, APTE, SLIDE, XX 1P+, and ABS wouder. By answeting profopt
questions supplicd by the supervisor tie -::-parﬁ*ﬂr GhER rzls.:’rmr. Lhr. ﬁ‘llumna.

i.  The hardware confipuration of the ]}H‘r’ [ls l.'a-emg, tes.teﬂ
2. The type of wst information o oe reported - :
3. The conditions under which the sest shodia he terminated or continued,

5.3
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551 Loading the Supervisor DHagnostic

The diagnosiic program may be loaded and started in the aomaal way, using any of the supponted load
svsiems, For example, sging XX DF+, the program CYDHBA BIN is loaded and stasted hy typing
R CVDHBA,

The diagnostic ad the supervisor will be loaded and the program scamed, The program types the folbowing
THEtsare:

ES LOADED

DIAG RIIN-TIME SERVICES

CVDHE-A-D

DHY11 FIUNCTIONAL YERIFICATION TEST

LIMIT.18 DHYLL

RESTART ADDRF3S xxxsxx

DR

DE.= iz the prompi for the disgnostic supervisor couting. At (his point & sUpervizor commend must be
entered {sapervisor commands gre Hsted in Section 5.5.3),

Al ont Lhe cod of CVIDHB indicetes the revision level (A) and the patch level (0.
2.5.2 Four Steps 10 Run a Sapervisor DHagnostic
i. . Emer the start command.
When the prompt IVR> s jssued, dvpe:
STAPARS: L FLAGS HOE-< R
Ti-ie smﬁmﬁea amd agy are ophional,
2. Answer the hardware paramcter guestions
The propram promprs with:
CHANGE ITW?
You mest auswer Y o this query it }'nu-wnnl o chrange the hardware parameter !.‘ah.ies.. The
progeam will then ask a number of hardware parametcr guestions in sequence, For e,
the firat question is:
# UNITS?
At this polat, enler the number of units 1o be wested.
MNOTE
Some versions of (he diagnostic supervisod do noi
ask the CHAMNGE HW?! question at the first starl
commeand. Inztead they go straizht into the hard-

WArS PArOMELET qUesHon sequence.

The answers Lo the guestions are used (o build hardware parameter tables [ Prighles)in memory. A serfog
ul questions is pozed for each device w be tesied. A hardware Ptable is built for each device.
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Anawer the sofbwaere pararieter questions.
When all m&. hardwars -iables are buile the program responds wich;
CHANGE $W?

If other tran defoull parasmeters ore wanted for the soltwere, type Y, If the defawir parameters
are wanksd type M.

If you type Y, a series of software questions will be asked and the answers to thege wili he
entered inwo the software P-table in memoery. The sofoware questions will be asked omlv onee,
regardless of the number of units 6o be tested.

Iragnostic exccution

Afler the soffwire questions have been answered, the diagnostic stars o .,

What happens next is deteemined by the switeh oprions sefected with the start command, or
errors oocuming guring execution of the diagnostic.

5.5.1 Supecvisor Commands
The supervisor commands thar may ke issied in cesponse o the :IiJIt‘} prompt are a5 follows;

START ;. Btarts a diagnostic program

RESTART When s dinpralic has stopped and control is piven back 6 1he yupervisor,
- thig cotnmamd restares the peograin [rom the bepinning

CONTINUE  Ablfows a disgaoetic 10 continve ruaning from where it was stopped

PROCEED Causes the dizgnostic to resume with the next Lost after the one in which it

fualted .
EXIT Transfers control to the XXDP+ mondtor
DROP Dwops nnits spegified umil an ADD or START command is given
ADD Adds units speeified. These units must have previowsly been dropped
PRINT Prints out statistics if availabie
DISELAY  Displays P-Tables
FLAGS Used to change flags
ZFLAGS Clears flags.

All of the supervisor commandr cxcept EXIT, PRINT, FLAGS, mad ZFLAGS can be used with switch

DpEONS.

3-5
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§.5.3.1 Command Switches
awitch options muy be uaed with most supervisor commuunds. T'h.. uy a1iah]e, switzhas and their Recdons
ara as follows: .

fTHESTS:

‘PASE:

FEODE

SUTNTTS:

FFLAGSE:

Plised o specify the teets to be min { the defaull is all tests). An example of the
t2sts sulch used with the start command to mun tests | to 5, 9, and 34 10 35
worlkd bhe:

DR STARY/TERTS:] 5:19:34-38<CR>=

Used i wpecify the number of passes for the dlapnostic o ran. For cxample:

DE> START/PASS: L TCHR>

In this example, the diagnostic would complete one pass aad give coatral
beck io the supervisor.

Used ta ypeeify how many passes of the diagnestic will oocur hefore the end
of puse message is piresd {the Gefaull is onaj,

Usa:l to specily the units to be ran. Thiz swivch I5 valid ooy iFN was entened
in reanonse o the CHANGE W question.

Used o check for conditions acd mwodily progrum excostion accordingly,
The comeilions checked for are a5 foliows:

'HOE  Halt oat etror { runsfers conirol back m the supervisor)
LAOE Lassft QML errior
KR . Inhibit error reporis

IHE Inhibit basic error inforimation
IXLE Imhihit cxtended arror information
‘PRI Prine crroms on line pripeer

PNT  Prind the number of the test being execoted before execution
BOE Ring beli on crror

UAM Run in upaltended meode, bypass manual intervention 1280
ABR Inhibir slatistical repores

0L Inkihic deopping ol unite by program,

354 ControlEseape Characlers Supnorted
The keyboard functions supported by the dipgmostic supervisor are as follows:

&*

CTRLAC (7C)

CTRISZ (2}

. CTRLAO {0

CTRL/S ("5}
CTRLQ i7Q)

Rotums contrel (o fhe supeevisor. The DR proaspt would be typed in
response te UTRLAC, This funetion can be lyped at any Hme,

Used during hanbware cr zobtterare diolcgue to terminaie the dislogue and
salect defaok vadues.

[hsables all printoins, This iz valid only during & printour,
Lised during 2 prsteal oy lemeporarly freeze the printoar.

Besumes u prindnut 5%er o CTRIVS.

5-6
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5.5.3

Two examples of diagnostic peintouts fellow,

Example Printoufs

iz ingorrecl.

The firat is ermae-free, In the second test, the device address

Tntries by the operator are underlined. Anunderlinge st an enkry shiows that the operanr has preased
the RETURN key o select the defagin paramcter,

I,

Error-free pass

B CWOHSA
CVEHSALBIN

LRBSECT

CYDABE-=&~0

DHY=11 FUNCT TEST PARTZ
UNIT 1 IS DHY-il
RESTART ADDR: 147670

DR >ETAET

CRANGE HW (L) # X
$UNITS 1D 7 1

UMLT 4

£5% ADORES3: (0] 160460 7 160500
INTERRUBT VECTOR ADDRESS: (03 300 7
ACTIVE LINE BLT MBF: (0) 3777_

TYPE OF LOOPBACK {1=INTERMAL, 2=BTRGGEREL,
3=2% DIl CONNECTON, 4=WODEM}: {0] 2 7

[NTEREGET BRE LEVEL: |G} 4 7
CHANGE SW L} 7 ¥

REPORT UNET WUMBER AS EACH THIT E5 TESTED: (L) ¥ 7 __

KIMBEE OF [NDIVIDOAL GATA EREUK §C REPORT CM A LINE: (Do}

CVDHB EOR 1
0 CUNGLATIVE ERROES

DR>EXIT

0

-
4
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2. Test with wrone device address selected

E CVDHEA
CYDHBA, TR

ORESCT

CVDHB-A=0

GHEVv=11 FONCT TEST EARTZ
UKTT 1S DHY-11

RESTAKEY ALOR: 147676
DR BTAEL

CHAYGE Hw (LY 7 ¥

FONITS 40) 7 1

=17 0
CHER ADDRERSG; (1) 160460 7 LE0S00
INTRARUET VECTOR ADDRESS: (G) 377 7
ACTIVE LINE BIT MAP: (0] 377 7.
TYVE UF LOGPRACK (E=INTERNAL, S=STACCEHED,
3=23PTF COMMECTUR, 4=MODEM): {0} 2 7
INTERRUPT BR LEVEL: 40) & 7 _ o

CHANGE S§ [Li 7 %

REFORT UNLT MUMBRR AS EACH UKLT I8 TESTED: (L) ¢ 7

BUMRLE OF IWUTVIDJAL DATA ERRORS TO REPORT ON A LINE (D) 0
CWOHB OVC FTEL EHRCR (0101 OF DNTT 00 15T 901 SUB 0DG £C: 021354
DEVICE REGISTER ACCESS ERRORS

B3 TIME-DUY TRAP CAUSED BY READ ATTEHPT

BUS TIMB-OUL TRAP CAUSED BY WRIPE ATTEMPT

DHY MAY BE AT THE WAOWG (-BUS ADDHESS,

LNIT U DECPFPED FROM FURTHRER TESTING
PASS ABORTED FOR THIS DNIT
CY¥OHE EOF ]
P COMOLATIVE ERHORS

DR

5.8
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3.6 FIELD REFLACE:-‘I.BLE UNITS (FRUsz)
The BRIz gre:

Eeference Mo, [em

k3104 {Juad-height module .
BCOSL-xx Flat cable, 40 conductor
H3171-A istribution panel '

3277 Stagpered [oopheck tost commecior
TI32% Line loopback test connector

The last twa jtems do not affect the operation of the sysiem

Depending on local mamteneace slratcgy, modems and/or exfernal cables may also be FRUs. Scc
Fipure 5-1.

5T TROUBLESHOOTING FLOWCHART
When lroubleshooting is necessary, the frowechant sequence of Figure 5-2 should be nused as & puide.

The Nowehart 35 based on the CYDH?? dirpnostics, Mote that CYDHAT has ao loopback mode.

58 COMPONENT REPLACEMENT
The M3I104 module is a moltilayer Goe-line-ctch PCB. Only the miceocompuiters, which are on sockets,
can he replaced in the field, This should only happen if the fiemware is updatad.
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APPENDIX A
IC DESCRIPTIONS

Al ST0OPE

Thiz appendix containg data on the $03 T microcomputers and other LS chips used in the DHYEE The
smalier common 1Cs, which are wel described in siandand reference books, are not inchuded, For
mformation nat ineluded in this dooument, read the appropriate mEnufactures’s datw shests,

Al BOX] MICRUPRﬁCESEﬂR"MICRﬂEDMFUTER

A21 2051 Block: ﬂes-a:nptmn

The 8051 is & microcomputar hasad on the in'r:zl HOE, es mnﬁ"gumum is pmgmmmnhie The black
diagram ts shown in Figure A-T,

FRECGUERMCY
REFEREMNEE COLMNTERS
& _i ' _ : T - —_—
QSCILLATOR 4036 BYTES : 0 1 G-81T
FREMHA M 128 BYTLES ; -
AN o . FrWER-EVENT
I R ERIIIRY DAaTA PAEMORY .
MAING ROK 2 COR N TERS
B0 | !
i o \“\J i
Fid | |
EREEE NS NG N4
Lo FROGRAMMABLE
' i SERIAL POAT
| i GAKAYTE BLIE : * FULL OUPLEX
§ f E - EXPAMNESION FROGRAMMABLE 10y LAAHT
4 P COMTROL * SYNCHRONDUS
E? INTERRLIFTE: . S| FTER
] a >4
T R D
INTERAUFTS CHIMTRIH. P-’\H-D-L[-El F‘:'HTE SERIAE SERIAL
ASDRESS/DATA BLIS, M auT
AND EAD PING
‘Figure A-1 8051 Block Dingram
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As wall az having 128 bytes of RAM For repister smace, slack, and daip memaory, the 10 conrains:

4K bvtes of program memory ROM

Two 18-hit programmahle tmer/eountems

A fulbduplex programmable seriat LIART capable of data rates op to 31250 bitsls
32 programmable IO lings areavged as four 8-bit poits, -

¥ ®* B &

Dher feauues not md_-:at&d i the diagram sre:
o Single +3 W suppby
& BdK bytes program merory and 64K bytes data memory addressing capability
. -Up (o F28 bales stack -
«  Pour E-byvle mepster banks

n Two-level interrupe systetn with proerammable prionty, Talsrrupis may also be trigoered by the
. COREr Hmers, '

. Byte or bit addressing capabilicy,

4,22 Cowfigurarion
[Figure A-2 provides more information on how the B0S51 can be configurad, 1t also gives pinoat details,
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When extemal memosy 15 ﬂ:]uﬁm nort [ becomes a mskipieved B-bit duts bus / Boweorder (AT to AQ)
address tas, TFthe external pddress is higher than 235, port 2 provides Al S i AB. When not deing used in
combingtion with port 0. port 2 Te{uIms to its pn:-ga-nmnr] codition,

T]lE-' B‘DSE 5!!:.11&]5 are hnﬂﬂ:, describerd in Teble A-1.

Table ﬁ.rl Hﬁﬂ‘t Pm Descrption

Yasg
Cirouit.eround potential,

Voo :
R p:}wer supp.ljr churing operation, ]:lmg:r&mmmh and -.renr'::aum

PFORT

P is an %-bit opan~trein bidirectionel 170 pﬂrt It iz also e multipfexed bow-order address and data
bug when using cxternal memory . I #s used for data inpud awd cwtpaf dum:ggm@rammmg and werification.
Port ) can siok/source &aght LSTTL loads,

PORT I

Port | iz an &-bit quasi-bidirectionai T/0 p-ur‘ It i umed for the low-order a-:idnﬂs byte during
programming and verificaiion. Post | can nh/soarce four LSTTL loads,

PORT 2 : -

Port 2 is an 8-bi quaa:-bl-;hrccumal D pore, Tt also issues the high-ovder address byts when accessing
external memory. Tt is used for the high-order nddress aad the commtrol sigeals during programming and
verificaton. Part 2 can sink/source four LSTTL loads.

FORT 3 '

Port 3 is an 8 bit guasi-bidir EHPDILEl l..‘ﬂpurr. Tt ELH'L- n:-mi,u:m the interaps, imer, serial port, and BD and
WE pins that gre used by a number of options. Tho outpul latch wirrespondimi Lo o secondery femetion
trust be programmed to a 1 for that funetion to operate. Port 3 can sioksowrcs four DSTTL loads., The
secondary functions are assigned o the pins of port 3, as [ofbews:

«  BRXDydate (P3O0 Scrizl port receiver detln input (m.wn::hﬂr.rl..uus} of data ipputy ompac
{aynohromnony] ;

s  TED/clock (P11} Serin! port transmitter data cutpun  (azynchiomeus) o clock owiput
{synchronoss

. INED {F3.2). Interrupt O imput or gEhte coptrol mpat for coonler ©
- ' WY1 {P1.3} Iu:tr!m.ipt. | .mpui or pate coners] it B counter 1
¢ TO(PIA) Input to counler O
« T1(P31.3) Inpet vr counter |

v WR(P3.6) The write control aipnal {atehes the dete bhyks fom port @ ioto the edternal data
METC

a RDI(P37. The read contzol signal euabies exoernal date memory o port 9.
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Table A-1 B051 Pip Descripuion { Cont)

BRETVED . : TR :

A zhange of igvel from low w0 high en thiz pin (st approximately 3 Viresels the $057, 16VPD s held within
ils specifization (appraximately -5 V) while Voo drops below specificalion, VP will provide standby
power L the LAM, When YVED s low, the RAM's covent fows feom Veo, A smali intornal resistor
PEHNITE power-0n resot using ondy & capaciter connected to Ve,

PSEN L
Tha Program Store Enghle oulput i= & control signal thax enables the e xtemal DTOEEATI Dietory to the hus
durning normal feteh operalions. Mol conneccted on [DTHV! 1L

A LAV .

When held at o TTL highleve!, the 805 ] aveoules instructions feem the inrernal ROM/EPROM whon the
PL s less thon 4056, Whon hedd ar a TTL low feved, the 8031 tetches all instructions from = xtemeal
program memnory. The pin also receives the 2] ¥ EPROM propramming supply voliage. Connected to a
high TTL level on e DIHV1 L . o - :

KraLl :
Toput 4o the oscillators higt-pain amplificr. Griven by 2 12 MH: doek on the TTHV1 1.

XTALZ

Cutput from the oscillators emplifier. Sroended on the 2V
AT Repd/Write Timing

Eead{wrile liming vycloy are shown in Figures A-3, A-4, and A-5.
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Figore A-3  Progran Memory Bead Cyeic
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Figurg A4 Data Metnory Read Cycle
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PFORT ¢ X - ADOAESL AtLig

aiHOnEns oM
aFh 2

AT A {'Hﬁ.Tn ] FLDI.% . Ay-hp }{ . EATE T ) }:;ii?ia;‘

Figwre A-3  Data Memory Write Cycle -

In cach cycle, ALE ( Address Latch Enabile) is issued a6 a lasehing signal for A7 to AD. Latching oceurs on
the negative-going edge ﬁt‘ﬁi_.E.'E;lﬁue thi; low address bits are latghed, port () can be vsed to transfer data,

If program memory is bcmw read, Program Siore Enahle [ PEEN L}muube-aﬂrnnd_hefm e inslrniction
isread In. RD B and WR L will boil be invalid. -

When data memnory is heing accessed PSEN L is fulse and BRI L or WR L ate asserted.

Note that with a 12 MHz clock (O8C), a program memeory cycle takes 500 nanoseconds, A diats memory
eyele takes ome microsecomt. .

Ad SC2eEL DUAL UART (DUART)

A0 - Block Description

Block diagram Figure A-f shows the functional biocks of the DUART. Except for the bua bufler, which is
a parallel helding register, there are control régisters in every block. Tt is via these vegisters that the
DUART is programmed and monitored,




When the chip enable line fCEN ) is low, the registon can be aceessed by sead Or verite notions of the lost,
Address lines A3 to AD provide the address. RN o WEN provides ihe tiuang aod sodteot, Commancds,
slatus, or data are transferred om the: duta fines 07 to DX, The operational cantrol hlock manages theee
poratiel operaticns. .
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Figure A-6 SC2A81 Duat Dniversal Asynchronons Receiver Tranzmatter (DUART)

Al

o o o B o R B e ol o e Y S TSI 10 W sl PN Rt e T R o o e T R A G S S s PR e L ol T



Two sarial data chaansls (A snd T perforn the parallei/serial sad seval/paraliel conversion. Each
TRANSMIT chansel hae o 2-byte buffer. This allows the next charictey to b Taded while the previous
oneE 5 heing L['.!msmltre-::] Fach BELC E.i"r"]: Eh‘FiJ.‘.-nEf Kias a -’-l—h'-'h. hﬂll'r-r £l a‘! o Fmr de’!ava in 11_'|-r+:'r'r'1:|ﬁ

fespense:
Also related torthe gerighinterface are a T-bit input poirtand n 8- b ompest port. These lipes cas be wsed as

mdividual, sense, ard Rag lines. Each line bas g =ocondary finction which may be nsad to provide modem
control for the serial daln hnes.

A 16864 MHz crvsinl provides the b‘ﬁfﬁ-:[iﬂﬁllﬂ for ibe lenimg block. This seefion contains &
ywrogrimimable counter/timer which cas Ie jrogrammed £F many RECEIYE and TRAWNSMIT haud
rates. The croomet dmer 230 also be ciﬂnkﬁrl-hv imput pon 3.

Irerrupts are gemerated when st least one of cigh msskabic & fotermep conditins oesurs, INTRM wiil
infisrin the contéoliimg prodessor of changes i the THYART ststus. The inteErrige rogng showkd read elatis
and then take the appropiiale sction. VTR {3 somimonly Yeed i indicate that 4 received charecter has
been assembied or thar the TRUART can acoe A new characier for rEnammssion.

The DMIART can also-be operated in the pilied n-.—_n:h:- '

i‘hara:h:v& o b tmmmlttad migst be woilien w u*e ﬂppmpmu lranamit holding register,

RELL-I'-'E‘?J- charactcm must be read from the a]'-pim;umle recerya hoiding registar.

A3 - Fin-Out Information -

an T B 1|
(=] I 'ﬁl 1A
2 3] F3] s,
L REN I .3 km
Ak E E (1)
4 ] 3] muH
1P _r_| ] fegen
whe 5] Lk
L' EHS 3_ :L_ﬂ' b
mea Tl erogst [ asne
E— I
Tty 77 @ rLoa

Figute A-7 SC263! Pin-Cut Dlagram

A piﬁmi diagram 15 poovided in Figere A-7, ["lw mtatf.:d p—:n function: am 1:::.1.-:.11 in I‘.-:h‘iu:, A 2 Tl‘l_!l‘i.
information applies o the W-pro DII.. version of SCRAR] only. o

. -
i
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Table A-2 SCOE] Pin Desipnation

Mnaemionic -

Dhircetipn

Pin Mame and Fuﬁeﬂun

3 w0 I¥Y

CEMN

WRN
RDN
Ao Al
RLSET
NTRM

XI/CLKE
Ml
HxlrA
RxDB

TxDa

QP o OP7

L

L]

Drata Buos - Bidirectional 3-state daty bos uscd to transfor
comnmands, data, g stamg berwaen the DUFART und I:hE CHL
D} o the I{:ant '-llg]'.ﬁﬁ_l:al'li hit. .

Chip Enabie - Active-low input signal, Wen ow, data transfess
between the CPTF anf the DITART yre anabled on DO to 07 as
controllad by the WERN, RIDN, and A0 to A% imputs, When high,
places the IXJ to D7 lines in the J-glate 2ondition,

Write Sicobe -- When (o, and CEM is also low, the soatsnls of

. the dute bus are loaded ingn the addressed ::eu.ts-.er The uanal’er

avcurs ot the positive-remg. edee of the signal, -

. Read Swobe — When low und CEN ?5 &lﬁu low, causes che

comtents of the addressed vegistar to be placed on the data hus, The
teud cyele starts on fhe pegative-going edee of BN

Address Inputy - Select the IMIART internai repisters and parnta
[or readlwrite opeorations. )

Reser — A high leve! clears the intermal registers {ERA, SRB.
IME, (5P, OFR, OPCR), puix PO o OFT in the high state, stops
the counter/timer, and pars channels A and B in tiw inactive state
with the T4 and TxDDB outputs in the mark {high) stata,

Interrupt Requoest- - Active- loaw open-drain osiput which sipnals
W the CPL Lhal ane or more of the eight maskable inerrupting
conditions are trae,

Urysial | — Crvsial or eaternal elock inpet. Grounded on the
DHVI 1.

Crystal 2 = Connegtion for the othor side of the cryetal, Connected
o ou 36864 MHz crystal or the DHY1T,

Channel A Receiver Serial Dt Tnpat- The least significan: bi
is received firnt. Mark is high. space is low.

Channel B Reeviver Sevial Dato fopot— The [east sipnificent bit
is regeived first, Mark iz high, space is low.

Channel A Tramsmitier Secrial data Output — The least
significant bit is travsieitled fesl This outpui is held in the mark
condgdition when the transmiiter i3 dicibled, idle, or when operating
In lacal loopihueck mode. Hark is high. space is low.,

General Purpose Chutpuis — Lst'rI by ﬂ'IE: DHY1E for medem
contral.

Al
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[ﬁ’t'rlr: A2 BCE6%1 Pin Demgnﬂlmx I:{:ﬂﬂﬂl

Muermionle Dln:actmn " Pin Neme and Funetion

PO to [P6 - I - - ieperal Purpose Tnputs — Usad by tlm DEVI] to monitor
modem status.

Ve N Fﬂﬁre;' Eup.;r'ﬁ— +3 ¥ sup;li}"’ iRput

GKD 1 ; _ {Ground

A4 DHOOGE INTERRUPT IC

The interrupt-eontrolier §s an 18-pin DIL device thal provides :Lhe cmm 3 pe:fmm an J‘J:I.IEI‘E'J.I]'J-F
transscHon. in 4 computer sysiem that vses & “passahe-polse’ ype aebiration The device provides tan
mterrapt chentiels, A and B, with the A section at 2 higher priovity than the. B section: Bus signats aze high-
imtpadatcs ihput cietuns OF dpen-celletior LUTPLLS, which allow tha davice to be attashed directy 20 the
surmputer eyabert bus, Maxiovih etrment taken !n:;ﬁu lhe- Voo supply is P& mA, "

F1gm'e Ak i & rimplified logic diagram of the THC003 10, Tr'nmE, For the pborTupt section is showT in
Fignte A-%, while Figirre A-10 shows the timing for both A and B interrupt seclions, Table A-3 deseribes
the signals and ring of tho DCIYS by pin and zignai name.

DCO03
17 '
B Hl:l"'._-.._!'ﬁ_.ﬁ
15 : th
———ty ENADATA N EMA ST H
14 RN 08
ENACLK H BIRD L
7! o)
-—q‘ Alakty RIAKD L
{78 . 04
— 8INT L IHITO L e
o , om
e BOIN L VECTOR H | frmmmn
13 1 oz
Te———% ENBCLK X VEC AGSTE H
12
ENB DATA H
10 11
: ROSTE ENE 5T i Jrerei———
direl Ol

Figure A-¥ 003 Logic Svmbol
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BiIMIT L

-

7351

. . I
INSTO L "‘. L! ! o

ERA DATA H J ] - . J :

FNACLE H :1!:-;..1|:L;----5 -1 : | r_|

EMA BT H 7 -0 - e [
ROSTA H i
BIRML 1B - —i f—20- 8D

Cenin T Li________{ ' _._.._._.r_"_u_.__._

BRAKI I 35 iy —= l:__l : 35 ""“”_."i =

VECTOR H 1645 = fe |- 1045 i :
ReAKE | 17- 65— fa-ai [ 1255
NOTE: I
TIMES ARE 1N MANOSECONDS, '
Figure A-8% D003 A Section Titning
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Table A-3 DOTOHE Signals

Pin 10 Manme Svimbal Funclion
Min .
1 Ieterrupt YECTOR H Thiy signal gates the sppropriate vector addtess to
Vector Gating the bus and forms the bus signal BRPLY L.
2 Vector VECRQSTB H  When asterted, thivsignal ingdicates RQSTB service
Reguest B vostor address b owinbed, When not zsserted i
Sigrnad indicates RUYST A senvice vestor address js wanted
VECTOR H iz the zating zirmal for the complete
viretor addregs; YEL _E.Q'ETE His mn'rnfﬂ} kit 2 of
e address

3 Bus Data fn BDIMN L The BEIN-signal always precedes a BIAK sjznal.

4 Initialize Tt INITC L Fhis is the buffered BINTT L signal used in the

device i:mrt'a;;e for peneral iniGalization.

3 Bus Initiaiixe BINIT L Whan asrened, this sipnal brings sl drive lines Lo

Wicir non-asserted state {excepl INTTO L.
& Eus Entecrupt BIAKT L, © This signal is the dgisy-chained sighul that s passed
Acknowledge b all devices not requesting interropd senvice {rog
FOuty TARY LY Once passed by g dovice, it monst continue
to be paszed untit a new BIAKT L iz generared

1 Bus Imlerrop BIAKI L This signal i the processor’'s respoase to BIRG L

Acknowlbedas | troe, Thia u'.gnal in daizy-chained sa that the tirs

(fn) requasting deviee hlac ks the signdl. while non-
requasting deviees pads the signal on a5 BIAKO L i
the next device in (e chuin The leading edge of
BEAKT L canses BIRQ L v be u:assen-a:d by the
requosting device, .

4 Asynchronous HIRG L This request ie generated when a RQST signal and
- Bus Interrupl the fppropriste Intervupt Engkle simz! become
Raquest vaiid, The fequest is removed aftzr the acoeptence of

the BDIN L signal and on the leading vdge of the
HIAKIL L signal, or the removal of the approprisie
interrupt enable, or by Lhe removal of the appropriate
reqaest signal, -
17 Device RGSTA R Wheh asderted with the anable ASB Hip-Qop ssscrted,
I Irterrupt ROSTA 11 thiz sighal cavses BIRG L o he asserted on the bus.
Bedquest Thiv mgnal ling normaily slavs ssacrbed ontil the
Ripnal request v szrviced.
15 [ntermupt EMA ST H Thia signal indicates the slats of the intermpt enable
11 Enable Stems EMBESTH ASB ameernai Dip-flop whick is controlicd by the

signal Hne EMNA/BDATA H and e ENABCLK
H clock line.
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Tab_li; A3 DCOOY Signals (Cont)

Pin - I/0 Name Symtbal Funetion

Nn‘ : . .

L3 Interrapt ENADATAH  The level on this Yime, in conjunclion with the

12 Enahle Ttz EME DATA H ENA/B CLK.H signal, deteomines the state of the
internal intorrypt énablé A Aip-Mop, The cutput of
this Pip-flop {5 mondtored by the ENAYE 5T H
signal. - ' '

14 Intermupe EWNA CILE H When assered {on the posttive edge), intermupt

13 Enabfe clock FNB CLE H enpble AR fp-fiop assumes the state of the ENASB

DATA H signal line.

AL BCHM PROTOCOL 1C : T

The protoeod chip is a 20-pin T, device that fnctions 15 a register selector, providing the signals
necessary tor control data-flow to and frovm up to four word repisters (8 bytes). Bun signals can be directly
attached to the device becansc receivers and drivers are provided on'the chip. An RC delay. afreunit is
provided ro.glow the response of the peripheral Saterface to daia wangier requests. Thi circuit is designad
. sothat it close volerance iy not wanted, only an external T kilohmd + or — 20%) resistar is needed, Extemal
B3 can be added fo chengs the delay. Maximem current takon from the Voo supply s 12(8.mA.

Figure A-1] is a simpiifics logic dirgram of the DC004 IC. Sipaal ﬁ:ﬂmgm relavion to ditforent kads i
show in Fipure A-12, Sigaal and pin definitions for the DCUO04 are shown in Tablo A-4.
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Table A4 [VCHE Pin/Signal Deseriptions

Fia

Signai

Desctiption

T

11

t2
13

14
13
14
(W

if

19

YECTOR H

BIALZ L
BDALT L
BDAID L

BWTRT L

BSYNC L

BDINL -

BEPLY L

BDOUT L

INWD L

OUTLE L

OUTTHE L

SELD L
SELZ L
SEL4 L
SELL L

RMLHE

ENE H

Veetor — This input causes BRIPLY L o be genarated throvgh the delay
circeir, Br is independem of BSYMNC L amd ENB H.

Bus Drata Address Lines - Thesc signals are lacched ut the 2ssert edge of
BSYNCL. Emes 2 and [ are decoded for the select ontpuls; line 0 is used
for byte selection,

Bus Write Byte ~ While the BDOUT L inpui is usserted, this zignal
incicates a byte or wond operdtion: asserted = byle, not ssserted = word.
Breooded with BDOUT L and latched BDA LD L to fomm OUTLER L and
OUTHE L.

Bus Synchronize - At the assert edae of this signad address imfarmation is
Lrapped in fourlatches. When not asserted. disables all vulputs cxcept the

vector term of BEPLY L.

Bus Data In - This is a rtrobe signsl to efcet 3 data input transastion.
Generates BRPLY L through the delay circuit and TNWI L,

Bus Reply — This sizael I+ penerated through an RC delay by VECTOR
H, and strobed by BDIN L or BRDOUT L, and BSYMNC L and laiched
ENE H,

Bus Data Out~ This is a strobe signal io effect 3 data cutpud transaction,
Decoded with BWTBT L. and BDALD ta form OUTLE L and OUTHE
L. Generutes BRPLY L thromgh the delay circnit

Tn Word — Used Lo pate {read) data from a selected register onto the data
bus. Enabled by BSYNC L end sirobed by BDIN L,

Out Low Byte, Out High Byie - Used to logd [ write) duta inln the lower,
higher, ov bath byles of 2 selacted repister. Enabled by BSYNC L and
decode of BWTET L and latched BDALGE, and strobed by BDOUT L.

Select Lines - One of thess four sighals is true as 2 function of BDAL2 L
iFENE H is assertad ul the aszser edge of BSYWC L. They indicate that a
ward register has been selected for adata transaction. These stprals never
become azserted axcept af the assertion of BEYNC Lthen only sFENR H
= asserted mt that time) and, once asserted, are not deassested untit
BSYNC L s deasserted,

External Resistor Capaeitor Node — This node is provided oo vary the
delay between the BDIN L, BDOUT L, and YECTOR H inputs and
BEPLY L outpul. Tha external ¢esistor showdd be ded to Yoo and the
capaciior to ground. Ay an ogtpt, it is the logieal inversion of BREPLY L.

Enable — This signal is lalcked at the asserted edge of BSYNO L and is
used lo enable the seleet ouipuls and the address term of BRPLY 1.

A-16
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Ab  PCDOS BUS TRANSCEIVER S -~ - - - N C
“The kit tratsceiver is 8 20-pin DIL low-porwer Schotiloy device for primary wse in periphéral device’
intarfuras. Tt functions a3 & bidmectional buffer between a data bizs and periphéral device logic. In addition
tor the isciation function. the dewice alve provides B comparizow circuit-for address selection, and s
constant generator, usefnl for Eternupl vecuir addreres. The b I/ 0 pony preovides high-impedancs
mputlmﬁ nd oper-colleetor oupetd to aliow divett connestion.to 8 ¢ommader’s data bus. Un the peripheral
davice gids, 7 bidinectigal pord i§ also provided, with stendsnd TTL Japite-and 20 mA tri-atate dnivers,
Data on this port has the opposite polarity fo-the dits on the bus aide;

Three address jusper inpiis are wsed to compare agalnse three:bus inpuis and 1o gonerate the signal
MATCH. The MATCH output iz open-collector, which allows the outpistef mora than ore ranseeiver w
b wire- AMDed to form a combined addreds mateh signal. The sddrassjompens cwen alvo be put bt athisd -
logicat state that disconnects that jumper from the address match. atlowityg for “dow’t care’ address bits. In
addition 10 the three sdidress juniper inputs, a torth high:impedynde iapun tink is used to enabla/disable
the MATCH cutpur. ' S s ' -

Three vactor jumper inpuh:! are used n{!:mq'a_-:x.mamni_: that cam be passed 10 the computer bus. The
three inputs directly drive three of fhe bus lnew reerridme the action of the control lnes.

Two comirol sgnels are decoded to.give three gperation states: receive daty, transmit data, and disabie.

Figure A-13 is 1 simplified. bogic dingram of the IN005 JC; Timing for the finctions & shown in Figut A-14.
Sipmal gnd pin definitons for the DICONS are given in Table A5, -

_ Table A-5  DCODS P‘iﬁfﬁiﬁnﬂ'.ﬂﬂﬁti‘jﬁﬁﬂﬂﬁ

Fin Mame ~ Function
12 . BUSOL ~ Bus Dam - Thie set of four fines constitues the bas side of the transceiver,
1! ELISl L © Ompen-colkector owtpats; kigh-impedance lnpads. Low = 1.
g Bi1E2 L Z
8 BUS3 L
LK DATO H Peripheral Device Data — These four tri-state Fnes curry the inverted
17T . DATIH . recorved date froon BUIS (3:0) whan the transeciver ig i the receive mode.
T DATZ H D When in bengmit data mode, the dats cartied oan these lines 8 passed
E DATIH inveried to BUHS (3:0). Whon in the disabled mode, these liges po openthigh

- lmpedance). High == 1.

14 VI H - Vegtor Jampers - Thete inpuls, with iitemdl pull-down resigtors, directly
15 W H drive BUS £3: 1} A bow of opes on the jgmper pin fansca sm open eotkdition
H

14 iv3 © on the corespandiag BUS pin if XMIY Hislow. A high causes a 1 {low} o
' be transmlited on-the BLS pin. Note that BUSO Lis not contmolled by any

JUEDREr fput. '
13 MENBEL Match Enable - A Jow on this line endbies the MATCH owtput. A high

forpes MATCH low, oretriding the match cireuit

3. MATCHHE © Address Matok — When BUS (3:1) maiches the siate of JA (37} and
' ' MENS L 5 low, thiz guipot iﬂ_ I} :rﬂmr'-_r;is-e. it is derw.




Table A-5 DS Pin/Slpnal Descriptions (Cont)

Function

"4

l-’in ,' , Naﬁ‘_m '
1L JAIL
2 . JAIL -
1% .. - JAIL

& . XMITH .
4

REC H

Address Iumpets — A tonreclion to éw.zm:l o these Inputs 8llows & maeck

-2 ovour with & 3 (low} on the correspording BUS line. An open altows a
matcls with a O (high). A conneétion to Voo disconnects the COTTER ponding:

adcitess bit from the compagison, :

EI:l::‘;lnmtr't.t] inpats — These bnes control the operation of the transesiver a5
forws, T . ot Co-

REC XMIT

0§ DISABLE. BUS and DAT cpen
i} i MMIT DATA: DAT {0 BUS

I  RECEIVE:BUS o DAT -

I I RECEIVE: BUS w DAT

To avoid ti-gtuts overlap conditions an internal cirenil delays the change of
mades between XMIT DATA and RECEIVH mode, and delays the

- cnabling of i-state drivers on the DAT Liees. This action is independent of

the DNEAEBLE mode. .
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DO RDIRECT “ME’E AECE&E L{}G[E :
This VLA controfler providss the loghe to perfirm the handshaking operalions r.ﬂ:-ded Lo T Luesd and b

gain control of the rysten bas. Once the THCO LY becomes i master it penerites the signals seeded to
pertora g BN, DOUT, mﬂﬁ'l‘li:l’u-amfcrﬁspucaﬁhﬂ by toatrol Tinea to e ship, The DOO10 IC ks a
umtm'l i:ﬂu. ﬂmwrﬁ e unl:ltqﬁ!z{#amfm m‘atﬂy fosur u:unr.:fm to take place befois giving up the bus;

Fjgura-. A-15 is n almplified logic diagramiot the OO I l‘hﬂ}ng.:c symooks and truth tabla are shown in
Figiiré A-16, and the Dl:l]tﬁ‘rhh“aﬁ.e- wavelnrme aro snowh in Figire A-17. Table A€ describies the
sigeiiils ‘@i pins of the DCHH ’h}f pin imdf Exg;nal. nem. rlgm'uh A—J § and A-13 show the timving.

LLET TR

e
[T VT R — __...i — : i
Ty b
ﬁ'.‘___:--'___i:
T s e

[ S S

Figm-&: A-LE DCOID Sﬂﬂﬁlimd Logic Diagram
I‘a]:rle :r"lri: R0 Pia'Signal Dwnﬂtmns .

Fin .

- Rignal

ﬁ‘rmﬁp Dﬂwrpmn c _
I Eri} H 1 E‘.t-r.[l.ﬂbﬁt {TTL Inputs) — A bigh oo this -ﬂlguul.u'h[].'.tl:e.': ihe bos request
. Lmnsm:;mu AT a.’l.ms the tefmhination of b mastership’to take -
13 BDMGI L DMA {Grant lnpm {H{gh lmpadam:-:} A low on this signal alfows
‘s mastership 10 be esiablished i 8 ‘bus request wag poinding ( RE(Q =
-highy, othérwize thin' signai iz dofuyad and vatput 2s ADMGO.
CHT ei_e!_-T . 1 Coot Foyr (TTL Clutpu;} Al‘ksgh-'m Urix sipmeal allows & mazxienumm

15

“of four transkers o take place efore giving up bus masrership. A low
“disdbiles this feature and £iuniimited Fransfer will take place as long as

REQ is high. Tf left opco this pin w b axsome o high ktatn.

.
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Table A-6 D010 Pin/Signal Descriptions (Conk)

Group 'ﬂ'n,:;;:ripti.i.m

Pin  Signal

14 TMOUTH
1 DATINL
2 DATIOL

12 RSYNCL

17 CLEL

15 ERPLYH

19 INITL

il BDMRL
9 MASTER H
8.

BDMGO L

Time-Ont (TTL Input/ Open Collector Cutput) - This £ pinis low
while SACK H s high, It goes into high impedance when SACK H is
Jow. When driven bow it prevents the assertion of BDMR; when driven
RBiph it allows the wssertion of EDYMR 0 1ake place if BIDMR has been
deasseried because of ibe L-maxinum fesgfer condidon. An RO
network may he sged an this pin i defay the asserion of BDME.

Daatx In {TTL Inpur} — Thiz zighe! allows the seleclon of the rype of
tranfers 1o ks place according o the taeth table (Figurs A-T6.

Prata In/ Cut {TTL Input) = Thissignal allows tie selection of the Lype
of transfer to take ploce woconding bo the troth tabla (Figuee A-15).
[huring a DATIC eransfer, this signal muest be togpled in order w slicw
the completion of the outpur cyale of the 170 iramsfor.

Reccive Syncheonize {TTL inpui) — This signal sllows the device o
bevome master aceording o the follewing relationship:

RSYNC L - RPLY L - SACK H = MASTER

Clock (TTL Inpur) - This clock signal is vasd 1o generate all transfar
timing sequances,

Reply {TI L Input} - This signa! is vsed to enable or disable e free
clock zignat. )

This signal alse alfews e deviee o become master aceording 10 the
following refationship:

REYNC L - RPLY L : SAUCK H = MASTER

Iniahze {FTL Inpat) - Thiz signal is wsed w0 dnitialize the ohip e e
stile where RECH ia noeded to atart 8 bus request iransactios. When
NI s B, thie Tokbowimg sigtals are densserted; BOMR L, MASTER
H DATEN L, AGREN L. SYNC H, DIN H, DOUT H.

DMA thuﬂrﬂ iOpen Cﬂllw.'tqr. Dutpui) - A low on fis signal

‘niticates that the device is requestfig bus mastership. Thiz oninat may
be tied directiy to the bues,

Master {TTL Qutput) ~ A high on this signai indicates tat fie device
s bus mastership ond 2 fraasler seqieace &5 0 progress,

DMA Grani Clatput {Open: Collestor Ougput) - This signad iy ke

' delayed version of BDMG] i ne request is pending stherwise it is not
. asserted. This chlput tay be led directly o the bua.
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Table A-6  DXOOLG Pin/Sigagl Dr.smtplium {Eﬂﬂt}

Pla . Signal

q}mup'{lﬁmtyuuﬂ
T . TEY}:EI..", H ' 't Trangmit Sp:l:.l:mnim {Tl‘l.ﬂur.pm} This sighal is a.wer-:ﬁ.‘-“by I:J'm
: d:ﬂwtainmmmatamﬁarmmpmm '
18 DATENL | Data Enable (TTL Outpur) — This i:;gnil i aﬂmtt-mi tes imcheate that
. dammarhe;ﬂaﬂiﬂn!hﬁhua .
4  ADBFMN H 1 Address Enable (TTL Output) ~ This s!gnal Is mm—sd to indicate
" that wn mﬂmasmwh: placed an the bug. . .
6 DINH 1 Danls {TI‘L ﬂutput) ~This m;nalm assarted tumdmm that the bus
. . master device iz ready 10 acceptdata,
5 . DOUTH S

'Dm Cut (TTL Output} ~ Thiz mgnﬂis asserted to indicate that ﬁlﬂ
bus misater/dévics Mo ouitpil valid data.  ©
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APPENDIX B
MODEM CONTROL

Bl SCOPE

Thizs appedix cantalbes mlomnation dselfu] o hath the programseer snd the engineer, K defines controk
sighals, describes ypical modem sonlmo! mélhods, and wamy against likely nebwork fauls, A detailed
example of autc-answer operatlon is included.

B2 MODEM CONTROL

The DHV1 1 suppoits sufficient modem conimol to permuit full-duplex operation over the public switched
teléphone netswork (FSTN) and aver private telephone lines. Tablz B-1 Tists the control leads supported by
the DHV1 | together with sn explanation of their wsc and purpose, In this appendix, fhe ferms MODEM
and DATASET have he same meaning. They refor o the device which iz nsed to modulace and
deriodulate the signals trarsmiled over the communications cireuits,

The DHY 11 modem tontrel interface can be used in many applications. These inelude contrai of seriai
line priaters, terminal cluster conirelbers, und industrial 1[0 sguipezent, in addition ko the more wsugd
applications in iefephoie merworks. Use of (e control leads described in Table Bl is thergforg
completely application dependent, although there are tniermnadonsk stand ards whick telephone retwork
applicetionz sheuld ohay. There are no havdware intesdocks between the modem control logic and {he
trafizrnitter and receiver lagie. Progam covitrol manages these actions a5 necessary,

A subset of the leads listed in Table B-L coudd be: ysed to establish a commmunications ok ssng modema
connected o the switched telephone aetwark. Ring Indicator [RI), Mata Terminad Resdy {DTR), and
Data Carrier Detected { DCDY) are the absolute minimin rogueivciments., In some countries Dataset Ready
{DER} is alpo needed. It is vsually desirable, bowever. w hnplemen: modem contol protocols sldch wili
uparake over moat telephone sysrems in the word, Also, some protection should be fncinded to guard
apainst petwork faults, particularly in applications such as diglup lime-sharag systems, Such faults
nehude:

» Making a chantiel permanently busy [hungi because of g niisdizled conneclion From & non-dats
station

«  Connecting a new incnminﬁ cali on an in-use channel . This fault might occer, tor example, after

a temporary carrier loss, if the Host system essusned that the carrier was ressserted by the
original caller, )

Muodem control with some protoction againet common Fasies, sod witich is compagible with the telephone
nefworks in most géogtaphic areat, can be implemented by uzing all the sianals Hsted in Teble B-1, in the
way described by the CCITT V.24 recommiendations. Section B.2.1 describes a method of implomenting
a full-duplex puto-answer communications link via modems over fhe PSTI, It is provided hece only to
ghow e operution and interagtion of IXHY 1 modem conteed heads I & typioet spplication.

81

b e ¢ - o i o o e . e 8 S e B e 3 . S e o o e . e - o S e . o 3 . . B . o 8-, o e o 1 e . 3 e e 12 % 8 h %



PR e W e 2 et o e

Tabie B-1  todem Control Leads

MName RS-232-C wv.M 25-Pin Deafindiion

MDD AL - i Frotective pround. Thix provides a path between the
mcdert and DEIVI L [ordischarge of poleatios such as
static elecrriciry.

3 ) AR 112 1 Signal Grround. This is a reference level forche data gnd
comtred] sienals wsed at the EEA ilerfnoe.

TXD BA 103 2 From DHVIL w modem, This signal contains the
serial bit stream to be transmitted fo the mmale skauosn.

BxD BR 104 3 From maderd o BTFV] . This signal is the scrial bit
strewr rectiver by the modem fom the cemote siabon.

RTS A INx 4 From DY LI tomodem Cavses the modem®s carrier
e b placed o the Loe. ' )

CTH CB 106 5 From modem to DHY1 L, Indicares that the modem has
: sucoessflly placed its carvier on the tine and that dasa
arcyented on cirguit BA will be trapsmiteed 1o the

orHMMERicsbion channel,

SR L0 107 ¥ From rovodem 1o DFTVL L Irdicaies thal the modesn hos
comupleted ol call establislupent lunctions and is
successiully connected 0 & communications channel

DTR i 10852 20 From DHY1 T to modem. Indigates to the modemn that
the DHVLT is powered up and ready Lo answer an
inedrming call.

DCD CF na B From modem s DHVLL. Indicates to the DHWVI that
fhe remote S1akon's catTier signsl has been detacted and
i within appropriate lonics.

22 Freom mudem to BEY 1] Indicates thet g new incoming
call i being received by the modem.

[ ]
L

Bl CE _ I

B.2.1 Example of Aulo-Answer Modem Control for the PETN

The swstem opetdtor determines which DHYL§ channels should be configured fur either local or remote
operedon. Local operation implies controf of data-leads ooy, while remote operation mepkes that moden
control will be supportad, The host software will aszent DT R and RTS together with che Link Type bilin
the LNCTRE register for ail YHY 11 chanrels configured foy reimote operaticn, LYTR intorms the mexdaim
that thre HY 11 is powered up and repdy to ackeowlcdges cantrol signeds from the tnodem, RTS 5 asserted
for the fell-duples mode of operaiion cod causes he modem o place (ks cucrter ok the izlephone line when
the moden: anzwers a cifl, Link Type (LMCT RLA28 7% ) enables croadettt status malormearion 1o be placedin
the receive character FIFO where it will e handled by an interrum service roucine, Modem status
changes are always reporicdin the 8 TAT register regard|css of the state of TMOTRL <A > The modem is
now propared B auto-enswer on incoming call,
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Bialing the modem’s number causes BT to be asserted at the ELA intarfuce. This informe the DHY11 that
& now pafl in heing reccived. RT has to be in e stahbe state for at least 30 ms oF clse the change will not be
mapartad by che DEY L, Sines DTR is alteady assered, the modem will adio-atawer the incoming call
atied statt its hasdshaking seguance with the catling stotion. The time teeded o complete the himdshaking
seguence can be in the order of tens of seconds if fallback mode spead selection and satellite links are
involyved, The modem will assert SR to indicate to the DHYILL that the cail has been suceessfillv
answercd snd A connoction crtablivhed.

NOTE

{n some older types of modem used on the PSTN,
the opposite offect s ailso tue. The RI signal may
be very short, or it may not even occur if TR is
previously asserted. When this bpe of modem
Answers wh incoming coll it adserts DSR almast
immediately and deasserts K1 ot the ETA inkerface.
Programs must theretore expect BRI or DSR or
PHCD as the first dataset statos change recerired
fram the modem when establishing a connection.

A RTS was proviousiy asscried, the modem's carmmier will be placed on the line when DSR is asserted
When the msodem bas suecsssfully placed ity carmier on the Ime it will sssert CTS which indicates to the
DHV11 thas it mey start o eansmit data. Should the incoming call be the result of a misdialed pumber
then it is possible thal a carrier signal would never be received. To guard apainst thiz, the bost starss guimer
when it detects K1.or IXSR. This is nsually in the range ot 15 to 40 seconds, wilkin which time the carmer
st be detected. When the modem detects the remaote modem’s carrier signal on the Une, i will asserd
DCD which indicates o the DHY 1 that dara is valid on eha X1 line.

The modem mey aow exchange data betwesn the DHV1Y and the calling station for as long as DO,
O¥SR, and CTS stay asserted. IT any of these three signals disappear, or if RI should be detected during
normal transmiseion, it would indicate a Faalt conditon. A change of slate of any of these signals woulg
cause an intermopt via the receive FEIFO,

The hancling of the fault conditions now becomes eountry-specific as come telephone systems tolerate a
irunsient carrer Jows while olhers do not. In the S A it iz useal to proceod with a call it carrier resumes
withih two sesomds. Inaon-UEA aregs itis possible for ielephone suparvisory signats, such az dial-tona, to
be mizinrerpreted by the modem a3 a resumption of catnier. In thig cuze the host program weould sesume
that the connection had been reestablished o the ofiging] caller snd would cause a *hung' channet. To
praveat this, DTR should be deassertad bnmediately after dhe loss of DCD, CTE. or DSR o ghort the
connection, [¥FR should stay deasserted tor at least two econds, after which time a sew ¢all could be
anzwered. -
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APPENDIX C
GLOSSARY OF TERMS

1 SCOEPE :
This gppemdin contams & plogsery of éerms wsed in this manual. The terms are in aipbabetical coder for
EdEY reference,

.2 GLOSSARY

asynchronous A method of serial transmission o whick date s preceded by o start kit and followed by 2
stop bit. The receiver provides the intermediate tining 1o identity the dala bits.

sulo-answer A facility of 2 modem or terminal o autematically answer a cali.

agto-flow  Aulomatic fow contrel, A methed by which the IYHVE | controls the Aow of data by means
of special charactess within the date stream

hackward channel A chaenel which wansmis in the opposite directdon to the wsual daca fow,
MNormealiy wsed far supervisory or control sigeals.

BAL DBus Address Linc:

BDAL  Bus Dada and Address Line.
base address The address of the CSE
BMP  Background Monitor Program,

CCITT  Comdte Consultatif Inrernaticant de Telephomie exde Teélapraphie. An international standards
comrailtee fur izlephone, telograph, and data communications networks,

daipset  See modem
DIL  Dual-lo-Line. The derm describes ICa and components with two parsiiel rows of pins.

DMA  Yrireci Memory Access, A method which allows & bus master to transfer daca to and from eystem
memory withoot sing the host CPU.

DUART Dusi Universal Asypochmonons Receiver Transmitter. An IC used for tansmizsion and
reception of serial asyncheoniagus dres on twea channels,

duplex A method of Tansmitting and receiving on the keme channel at the same tme.
ElA  Electrical indusiries of Americs. An Amarican organization wilk the same funcbon ay the CCTET,

EMC  Electro-Magnetic Cotpatibility. The term denotes comapliance wich tield-strength, suseepeibifity,
and siatiz discharge standasds,



FOU Tederal Communizations Commission. Ao Americun organisatzon which rerulales ol Lcenses
SUTITINICEL 0TS Sk uipTeiLl.

FIF(  Fivstln FirsoOor The tern desceibes @ regisier or roemary from which the obdestdata is removed
irsl.

ficating address A UK address aseigned to an option which dess not have & fixed address sbocated.
The addross is dependent on other Qosiing wddress devices comnected wo e bus.

Tloatine vecdor  An aterTupd veclor assipned o a0 opion which does ot have a tixed vestor aflocared.
The veciar 15 depepdent aa olher fioating vemor devizes soonected 1o the bus,

FRL Fisld Replacaable {nir,

GOANOGD A st or indicser whick defincs anly an “error” or “no crmor™ condition.
IC Iesepraled Circoid

O Inpay Ouipot,

1LER  Laoast Sagnifigant Hit,

1.81-11 bus  Another nrne for che b

shcrocompuier A B which conlalas 4 ssiceoptocessor end peapheral cirouilsy such as memory, 10
pociz, timers, and UART:.

modem  The word is 2 contractien o MOdulizior NREModaiator, A modem imterfaces a tarminal e &

tranamiszion bne & snodems 5 sometimes called 2 debascet

MEE  Most Simnificert Bk
muliipiekrer A edcoit which connects a suciber of lioes G one line,

aall modenr A eable whiclh alboers taw fermingls which use moden: coatiol stenals o W connected
together directly. Onaly gossible oener sfort disvancas.

PR Printad Cirenit Board.

prataes] A sel of rules which define the contool and Towe of data s 8 commumications sysbom.
PETN  Public Swiiched Taleptions Melwory,

E}Eus A global term tor 2 specific DIGGIT AL bus on which the address and data are mukerexed.
Q22, 1B and GIE  Terms wsad o defing 22—, 18-, and [ 6-bil address verdions of Q-bus.

RAM Handom Access Mamory,

RFT Badi Freovency Intecference.

REXM  Read Only Memory,

SMMPE  Swiich Mode Power Supply.

a2 5 e = s o e o R R PR s e ek T Y SR - T S TH T T T el TR o R S S Sl S T e e (R e



split-speed A facility of 8 date cotmirtumications chunnel which can transmit and receive at difterent data
rates at the same time.

UART Universal Asynchronous Receiver Transmitter, An 1C used For ransmission and reception of
strial ssynehronous data on a channet, :

X-OFF A controd code {23g) used to disable & iransmitter. Special hardware or software is needed for
this function.
FA-0ON A controd code (21x) used to enable a transmitter which has baen dizabled by an X-OFF code,
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Reader's Comimeits

Your comrnednts and suggéstions will help us in our continuous effarts to imprave the quality and

usafulness of our publications.

Wt iz your genesal reaction to this manual? In wour judgement is o complata, accerats, weil arganized, wall

wiikler, mic? 15 it seasy 10 yse?

Villrat features are mast osoful? R,

Wil fuufts or arqora have yai fognd i the manuai? e _

Ders this manual satisfy e reed vou think it was intended o satis?y? et e

[haes 1t sotishy yewr neads? Yo L e ——

|:[ Plzase serd ma the current copy ol the Fechmical Dacumen tabion Cartaieng, wibiic h containg infermation
an-tha mmaincer of DIGETAL s Dechinssal docamentation.
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