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- CHAPTER |
' GENERA,L DESCRIPTION

1.1 ]NTRUDUE‘T]U'\I

The DZ1] is a Q-bus option. Tt |_'-u1_l|r|_:_. is shown in Figure 1-1. The DZG11 is &n H':'m\.ﬁm“uuﬁ
mulliplexer that interfaces betwesn a G- bus procassor snd four asynehironass senial daie COMIUNI SATion
“lines. Tt can ke osed e many app]mqtmn': such s dula sungertsation, Toal-tieme processg. and |._.|1]‘-'-.[n_|‘
vontrolling. The DZH ] eommunications intérfates are comparitle with RE-232.C(¥.2¢anc RE-423-4

[V 07X 261, There is snough modem contzol 1o permit dial- -up [Aute-answer ) operation with fall-duples
" madems *: such ax the Bell swodels 102,113, 212, ar couivalent. Remare full-deplex wenrkink, as o centeel
{master) stelidns arvee poivate lings,is alsa 111*-1'11h1r_ Tur puint={o paiar or rultipeint operalion. Figure 1-2
shows somme possible applications for the DAL n g 0 Dus sys:em.

Adl the 1A |.‘.IE.!'_EI.TI'IE1.L"F!-i can be sygiily controled. . Lhose parameless ars

Buu rate

Character lenpth

MNumher of stop bits I'm' epcn lige
Odd o even -pariiy for each ling
Transimirler receiver intormpt-,

.;"..;jdi[.iﬁna] foaturcs imcbwde

Limited modem cortol

Fero regpivgr baud rate
Hroak generabon and. detection
Bilo bullering of received data
Line mmarauand.

Thc DZOL! S PTOTA O] ﬂhble wirhthe Q-bus DZV1 ] and withthe LNIBL Seption DZLL A e -
* only exception is the number “of sorizd lines L.U]:l]:u_ullﬁnj 1']]-.-3 DE.Ql 1 does nod suppoct 20 A operation.

Drcuments dl':b::nbmg []1& DA ] are:

- Di{}” Agpnchranous Muliplener Usee's Guide  FK-DZQLI-LUG -
w DA Asynchronous Mullipleagr Teghnizal "'riF"LlEII CR-DAQI] Thx -
.o Field Muintenaoce Printzes  MPRIITA5
»  DZ(11 Mairenanse Card — CK-DZQLE M-
T D] n-q- Err sondral dies il kozpoct Tal=duplax cperacien Iln ~ECT u:.'.n T R cnd- e

nJZ'I!rE[u:uu J‘.J.LI'....I:I'I." ur snrme mnadems szl 25 the Bl 2020

1-1]
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- . CHAPLER I
GENERAL DESCRIPTIE'N

1.1 INTRODUCTLON : ' _

The DZFE] is & O-hus apcion. 1k oulling iy shuwn in Figue 1-1. “I'he I¥A0E] is an asynoironogs

_rultiplexer that interfaces berween 2.Q-bus processor and fout asymehronous, serial data cormnzaicating
lines. It san be wsed in many ;l[:np..h-;:al;l-;:m: gigh ax date concenlralion. real-tme progessing, And cluszzr
contealling The D201 1 commuzications intcraces are compatible with RS 232-0 (V.24 snd BS-423- 4
(%, 10: .20 ). There 1 crourh mudem contral Lo peterit dial-vp (aute-answer) apetaton wilk full-duples

“modems * such us the Bellmodels 15,112,212, arequivalent. Remate fFell-duples work g, as a contrel

T (mmaster] flalicn over private lines, is aksn r.nnﬁ*:.lhl“ for point-to-paint or mulbpoisl -L:-j.ll:'!J-EI.I.JLIn. Figurg 1-2
5.h-|:|1';5. S0 pl}Sﬁltlh.. applications for th DEQLE in v 0-bus syslsm. }

Afl the TREOQI l par.um-:.l-_.b cun bu eassly wn-.nu]]e-:] TJ]:‘. :-E: pmamete*f are:

Balu-.] rare

Charastet length

MNumher of swop bits [or coch line
Oild or even parily for eaghding
Transmitter rezeivarintormpe:.

Additional foulures inchude:

" Limited medam conteal
Foto mocpiver haud Tate
Bries generalion and. detecticn
Silo butfaring of received data |
Line tumaround.

L L R

. TheDZQLI is prowan comparillé with rhe Q-birs (2% 11 and with the UNTHUS opuon AT T- AL 1ha
only exceprion is the mimber of serial lines supported. The DEZCH § does ot suppod™ 2000 A anctatios,

Docurments deseribimg tie DECQLE are

. 134000 Asynehronsus Midtistexer User's Guide = EK-DZQE 110G

.
o . DEOG Am.nf_hmnum Mulupiexe: Techuical Mansal - EK- 120 01-Th
a  Field Meinlesance Dzisiser  MPO1723 : :
a LA Maintengmes Cand - FR-TZ0) MO
"_J_II.L'II..{.IL_EI] I- rnl_.u,lx-n_l. ot s i s sapp a il ds plos epoatan o he ooty T T R

QpCriT jen prnidable LIl KT T aeiems el s il Rt "'l.'-"l

-]
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L2 PHYSICAL DE,‘:-{'HI.'I’TICIN
The DZ11 is made up of Ty COMpPONENTS ..A::-nm:c'r:d by 4 nhhun L.d.b]'E The sompoments are:

1. ﬁgm-gh: dual-height mudule, 21.6 13.2em (851 % 519 Ln':.JJ'ES:I called she M3 106 moduls,
All inputl amd vulpul comnections are available vn a Berg * hander. “This modyle incledes &1
aclive cirquitry ax well a5 the line Ijl.‘l.-'l-"EJ"-a- and receivers.

2 A dlg‘-U'ibul;im-.!_pam:I £.T X ESumi{2.h ¥ 3.3 ]mwhich contains four Elered ]}-.1}'11: connzelors
anda Berp header. This heades connests 1o the M3106 bymeans of p dlkway mhbon conne ot

_ NGTIE
A G7272 Grant Contlmuity card may be needed.
Refer to Section 2.3.2 for an explanation. -
LOCAL | : REMOTE
TELERHEY
1 r Hr. .
i
| A
pAaTA DATA .| HEmaoTE:
™ e [T 7 urr ) TEHII WAL
Lo BRSSP |
. 4 q = : . |-
z ) o foca | .
- o U TEAm.
B
AT A ' DaTe [ o )
St __Q____' BET §
- : [
|_ l".l. Fr b |
ELEFHGNT i
| ' PrTI ’
| il i
TRL 5
. RYTETCM |
Figure 1 2 DF0OT1 System Applivaticns

* Berg isa regisleed vadomark of the Bers 0 arpiatives,

-2
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LA Dzﬂlicu:rrrﬁﬂumtinns S ' o Lo A
“ The busic option supplicd is the 0z l’.}ll M aud 15 mm:le up of the r-:-]]::mmg S

Sl Logie Medule - - - o MIL0G :
-k Usor's Guide - - ER-DEQIL-UOG
3. Mumnlengnee Coand EK-1Y20 | -MC
'4. Tllm"‘l.l"ilﬂ.ttld best connectar I-F-Z‘J

- The bum oplian {DEQI I- M] can be supplied 1.1.1111 orte of ﬁw: cabinet kits for mst.ulfatmn Lntn d:fﬁaxem-‘
- EVSLe S, These a.r'e ,

CK—DEQE 1-D4 [1] -inch mhle} v:‘.:xumpl:: uF wse — PIIE-T /215
-CE-DZQI-DE {12-inch cable), example of use — Miero/FRP-1 1
CK-DZQL1-DC (30-inch eable), example of use = FDP-11/23 |
CK-DZQ11 DF {36-inch cahble), cxample of use - PDP-11/43

CK- DEQH 13 uushle]ded gpliem {BC11U-25 cahle).

R SRS

- The fril [-::Iur Lnd:lim:l kits arc almnst identical axcept for the ltn,,g,li'; of the flat ribbon cahles, and r_'u: '
_ﬁd"hT]E‘I['I. of an adapler plate in d‘u: CE-DX¥1-pc, [he:;,r are made up .;:lz the IUH'-""'-'UJL- '

: 1. BOOSL-xx cahle [zee NOTEY
2. H32% lire-loophack connaetor .
- The disteibulivn pancl — T0-1998444) .
4. Monnting bolts and weshers for the distributinn panel.

::_'L .S}E-lﬂllﬂ mtegraied DZQI1 option is ﬂ.'DI.{Jll-DP. e . : . - o
' NOTE

The distribution panels provide noisc filtering
-and statle discharge prui:cllun on the communi-
celions lings. The -D'C version has an adapler
plare which altows the panel to 'h-e maunked in the
PDP-11/23-+.

BCOSL.xx cahlcs ar ¢ supplied in .dif'fe.-rem lengihs o .
for Eﬂi:l'l kit as previeusly specified. . R l

The CkK- J.'-'..ﬂ:l'] ] D.:- Cabinet kilis & cakle acmbby made 111'1 ol fowr ealles. witl _D type Conmectors ul
‘wne end eed the azher end connected (a2 sackel which fits in the module ponmector. This kit clm:l: na
j'!'r'i'l"-'lﬂé foise [J]ll:rmg or stalic discharge pretection on the Sommekications lines.




ar-way BERGS
-

CAa2lE dCOAL.

" Lo
1B
G T RIBL TGN J&HT -
170-7 A0 O

':l_[_—__TT:. WE106 MCDULE
E__':I IE-lr'l'l.-.l.'ll-l.l ::. -';E_SEI"."E Vo
- 25

Y .
TEST QO

",

SECTOR HA2E
TEST CCHNECTOR 354

Figure 1 2 F:|I.:".".".|."5'.li of the TYEQLL "ji"'[ik"”



21 lnierface Cables |

1 .
The cong El:1|-=.'.‘JIE Jromthe DZOQ] l wse ?5- -pin TnEl]-: '-.l.EhI:I'lL'I'.I]HLI.ll’I: U—l} pi n{mn:cmﬁ a5 L.]:u::.11'|.|:r.. T R":
Q220 : .
. -':jm.@l AA(CCITT* ij Pinl . }rrr;t:.;uve'ﬁmun.j_
vt AB RCCITT 102) P 7 Signal Graund .
Circuit B4 (CCFTT 103 Fin 2 o Transmitled Duta
Cirenil BB (CCITT 104} Pin 2 - Eeceived Datla
- Cireunt CD{CCTTT LDE.2) - Pin 20 Ixata erminal H.ead'u
Circuit CE{CCTTL 125y Pin 22 Ring Tndicatar .
Citens: CF [{"._CITT.II:]{'] CPin® 0 Cacrier
NOTE. -

. Rignal ground and prn:heétive ground are connected
together. throuph Lhe chassiz, by jumper W1 on
the TO-19964-00 distribution pancl. }

1.2.3 Tesi Cfrnnflﬂtlra
Figure 1-4 shows the mn ﬂl:'.-'ESS-I}J'_‘r 188l sunneclors, H329 and T—T"!ﬂ

The I132% pluss inia  Lhe Tnﬂddll:“ T T camnecidr and l.':I:II['I.EEEa line ﬂ lu ]:mc' [ und |.LEIL Z o line ?

) Th': H325 P-|L1lﬁ mo an E.I-":. coannecior on Lhe dm-rhullnn panzl, ot I-I-C‘] 1L -1'- calbls 3&]“4_1[1 o
-lL*ﬂ]:l".-ﬂLL data and modem signals over a single le: The ]uuphuLL conmectons arc showmn i Figume 1-5.

*n

REZE - - L © Haze

-

Figuee 144 Test Conaecturs 11523 und 11329 -

S L I —T’u_ Tereramaial Consolalivg 'f_:ilT'I]'It[L“n_ ITE TLl"'.-' aphy enel Telephany | i ;-d'l.]'_-.i:'r'-. COImITELLe &
vreslesd uader sas Dnited MNations 190 recnonrhenad worldwide standaids. ..

1




H328 STAGGERED TURNAROUND
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1
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.
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.
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SECRCY

HMITOATE ——
: o
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. &
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-
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Figure: 1-3 _[.nﬂ','.-!'.-ﬂtk Cuenneclion




| 3 SFEEIFICATI{]N‘: -

Env ]J-.':I"I:'t'll':'tl.ld.l elecici ':I] gend perfurmance h]:u:-:.lfn:at:nnl: fnt the I}IQH are |I5l‘¢vl.'| in the rn']m:flngl
© paTagranhs.. ) . .

l..i..f ‘Environme olal

Storage temperatere O degrees C 1o 66 degrees C
' (32 degrees F o 151 degrees F)

Gﬁtraling t-;.'rn]:n:'r.all.lun: 5 deprees O 1o 60 dEEr.E'EE.-{_Z
: : . (4] deprees T w (48 degrees T

Relative humidily C 10T, to 983, 1‘.u:'||1-c-:';nl.'."5|:r15ing .
. . Eléctrical . p

Poawer cotsumplion SO0 A st 45 Vde tvpical

_ 230 A atd 12 Ve Lepical
'Q.hua loading” Qrhus ac loads . 1.5 me ||'!-.F.fi.5
R O s dedoads . - L@ dis Joads

1.3.3 Perlormance . . : L )
The faloweing parggraph: desceibe e DAL performuence capabilities and roscricteons.

1.3.3.1 Imterfaces ~ The DZO | interfacss with the hasr computer bus and also with the four dats
comnratication lines, . . : - . -
Lo Sysiem Hus Inmorfice

-

TR & DEQ[ L moedule interlives J]Tl_'..-l B Lo w QE nT ok ErQ huw. 8 connaotoss A .'md H. T'hz

“agule meets the DGITAL O bis t]’.i-::-..-l.rl.d.lu.l::ll'l

b

Serial ]111.-..er5..-:.'-. o . e .

The DEQ' 1 serial inles i:-d.L.l."‘-.-i.-'i.l"'.lpl].-'.lilh-H.'-.LLf'-.E cPETAECTYT standargs RE-232-61% 24,
The chectrizal characrarisiics are compatible with EIA/CCITT a,a..darda R5-232-0 ‘r’.EF: and
R'::--*l"'“ L8 ]"'I'l:unl'-alr-m._ﬁrl |I1T|.'“1'|F|::l.'“l ]

. 1.3.3.2 "rfﬂ!dll:rtun‘l C-tll:lﬁgurmunb - TJ:lc' DEDH me! .1'|:|]L“{|:T is a:mgnn:d a {Ih fipa a,fl-dh,ﬂ in e
Mozting address spacz. ha Aoating, address space starts ot 760010y and exends i 7637 7A5. Maximum
- cenlizurstion of BEQI Ty niot livried by ﬂn'arlna addrass space. bul is ]Jm:ll-::-:J by Lhe rales Lt:-r'lmllln_b a
CsyalEm conll; aurall 00 ol averuge size -

Ax the DE{}I | necis one ha-:kplam: AR 5i-f‘|-T—__|‘|.'°IiI', it is ph}-sicﬂ_]]}_- ;_s-;__lgsjb];.-'m maucl:

e I METE "r'r.u.'lul-;;a ina DI LLAZ3CS
s Three M3206 modules in-a Micrn P13P-11
. Faour ao five 321045 moodules im o PDP-11:25 -

“These numaers aov the shsolule maxizom, hecrase af the limited mesber of 70 LUSG400 Citribulicn
spanels it can oe installed i the rear puncel afthe maenting hox. Those mantbers may nleo be linied b
- the availeble zapasity of the power supply. i other uptions wre inslalled inthe mounting hos.

———




l 3.3.3 Thrnughpul - E-EIIL-I'I DEQ]] i5 ..EI'|'.|.H|_'|]-:.. r.nF 5 1hr—:.1u=,h|:uul aof 10 ElT'D ';.J1.1r=1-..1:r'- pir E»"‘LL'I[I-.J
[l..]'.lﬂ.l'b, sk This rale i3 -:mnp..te-:] e Tullows,

[Bits'= K rumber of lines 0 diteetinonz) divided hy hitsichar
(% 60K > 420 20T equals 10 970 chars/s, a1 5 Eil's.-"cE:a.r' with une start and one éiﬂp L‘-i'r ang fa narity,

The- full device thraus hput can anly he rnam'ramcd whn::n a ch.irath.r EETViGE FL:'IJ1.II1'L‘ l.-.l]".l:k oo
microsesonds o less. -

The DZC | has a maximom nun-slandard dute ratc ol 19 El:lﬁ baud. AL -.h:lbrﬁl;e ih b Erllg.]]"ll.l[ A f't"‘"?-
characiers per second, i

1.3.3.4 Rl:::r::n ers — The receivers peslorm serial-Lo-pi prallel conversion of 5, O, 7, ar #-lpvel ooce
with one stan it anc'at laast ong stap Lt The clargeler lengrh, mimber of stop b rw, pETIY gomerelion, and
aperating specd are programmable parameters for cecheline. Both the recerver and the ransmite: of &
u}:m.:pund.nh line share the same operaing spesd. and the recerer line cap be enalbled o dJizabhied

Each receiver is double buffered and has zn ax,{*ep'rqhk inpat discarian of 43.75% an any biz. Thoe sum I_I'
thz cheracter distortion maest also not execeec 43.75%,. Anexception wethis is the stop bit Theslop b o
weleraze an eroer ol 205 hat s, the ceceiver will aseent a siop bit s shorl ws coe hall'of @ bitpe-od. Break
detectioz is provided anefch raceiver via A reglsles bin [nadditian, the car Ammation nf switzhpack ki 3-4
shd F13-10) can cAuse the '|."-T-.‘u'_'n_ﬁ‘-'-.r!-T o baor or Ralt when & broed is deteveed un lne 3. .

1.3.3.5 -Transmitters — The transmitiers aroreide parallzl-to-sevial sonversien af 3-, & F- ar Sl
coda with arwithowe parity. The perity scnse, when sciceted, can he cither pdd or cven. Tacslop cede e
he cither Lor 2 umits cacepuwhen S-level code i selected, When 3-level vode bs selectad, e seop oods oa-
be et o 1 ooc L35 voits, The charsiler lengh, sumber of slop bz, ]:iﬂril_'r' EBILECATICN A 3Ensr, AT

apesating ﬂpead (I8 [Iog amialle paiameters tor 2ael ling, The aperat! ng. spezd for too mansmeieT 1=
oo wir tha receiver: Breaks can-be srensmzitec.on any line. The mmaximam slar-slop Gisleriion o
the outpul aof & Tunsmater is less thea 2.5%i Tor an 8-kil cheracler. ’

1.3.2.6 Baud-Rate Genecator — The band-ratz penerators arg complercly pragrammehle. Cuch e
has an independznt gencralar wiich can s2loe: 1 of 18 baud rates. Speed toiecance Tor all roles s _u:'.l-:'.
thn:r. ﬂ e T"n: haud rates ame uhnw- n Sestion 1.3.3.7.

1.3.3.7 Ptrfl.‘rnnunu: 5um:rnu1'_1.- -~ The Fedlowing list siows the progzammakle featnrzs ocfered .
gach Line, :

Cheracter length . .:'--- fi-, T- or B-level vode
Nu_-n':e:. al slop bits . | L 2o & 07 or & Tevel pods,
I-or 1.5 it 5- Iq_'.r_'l cod:
Peciy Dd.:_"-. 9'.'-.en. H |1{:;1_.:
Baud tabes _ 50075 0E0. L3405 150, 300, 600, | .'.'t"I'J- 2 B0, 2 000, T 00, 3 ﬁi"-lil:

4800, T 200, and 9 600 (and nan-stasdand (4 K01
Dreaks © 0 Can ke generated nd Jetected - cnoeach line
Lize 3 hits @ Hardwese response so deleclec hovihs oot wlhion

enumied. may geneake 3§ HALT oo RESET. Thiz racivy onn he
selogred Dy switches,



134 lﬂ'nzrrupts C
The Tellowing incarrupts ae av ailable on thg I‘}.?QT]

1.3.4.1 Re'.enfr Doac imtrmpt — The teceiver-donc inferrupt oecars 1:1:..1'_', time A n:h-amur:r
appeurs a1 the outpur of he receiver hoffer register and Lhe sila glarm is d:sab]ed Th-: recoiver-dage
II'lTE"JIJ.pl can be :nuhll:n:l or d]&’ibled [rem the bus, . .

L% 4 i Sfln ATarm idterrupt - The SIFD-;LIET‘m th:rrupt aceurs after 16 enties hEm: heen made inlo
the receive baffiec register by the scanner. This interrupt disables the receive- dn:.n_e Lolerrupt, and is artred
' F:EHIH 'n‘-hEﬂ the receive huf'r-:T register has been read, :

1.3.4.3. Transmit Interrupt — The 1TEI‘1‘iTFI1T J]]Teuupl oteun cw:r_-.- time e scnnmr Finds 4 bufer-
empey cofdilion, end the transmitrer cum-ul :rcgmtcr hit i Is sl for thal linc. Ttzan be enabled of dHF.I]_'I]E:-. '
. l"urn the 1'ILLE -

1-10




. CHAPTER 2.
INSTALLATION

2.1. SCOPE : '
This chapter contains the procedures for the unpacking, -nsta]latmn, a:‘,d imitial n:hn:n:kn'ur af the 140} ]
asvnchronoo: muitplexer. IL containg information on h._ followdng:

Dxovice and vector address selestion
Recammindsd cahley

- Testing alter installution.
Floaring address and veclor gssianmernl.

22 UNPACKING AND INSPECTION :

The DEQDLL 15 ]:I-H.Lk-l!.-.J following narmal eommmizrzial packing practices. 1a unpazk, firs: remove all
packingmaierial ond cleck’ Lhe equipment weains: the shippone Hac. i Tahle 2-1 contains a lst of susplice
items parsontigorarion, ) Bepoit sy damage or thosteges wa the shipper |m1'nn:d1|4_l-:|} und infozm the local
DIGTTAT arfice. Fyamine all pars and carefilly EXATIe 1t[* e ele- Jl:-r da.mt-nn: loose cumponsonly.
Cend breaks in the clehed pichs.

CAUTION

The M3106 15 supplled in a pratective sleeve. Do -
not remove the sleeve ontil you arg about toinstall

; : the muilule, Protect the modulc from static during

: C iostallalion.

. w'ARMNG

Procedurcs which eall fer the removal of the
sysicm covers showld he periormed by trained
pnnunnnl only. Information on such procedures
is II'Ii..-ll.Idt:Iil fur user mfurmanun onlv. '



Tablc 21 [tcms .Supplic:l per Configuration

DZQ11-M Base Option

ﬂt‘-:!t]‘.i]:lﬁnl'l'. o o : _ . - -Qunnfitzr.
MI0E mogule . Ty
CHE20 el cenneclor 7 A _ i
‘DZRI1 User's Guide (EK DZQIL-UG) - _ 1
CK-BZQ11-DA/DB/DC/DI/DF Cabinet kits - . Quantity
Deseriplion =~ T ‘Da DE DC D3 DF .-
TO- 1996400 distrifiztion pangl - = _ 1 b b
'?ﬂzﬁﬁ_samauapmrplate o o PRI T -
BCOSL-1K 21-inch cable - S R T
BCOSL UL 12.iackcable T |
CBCOSLAT Mincheable . - o | T
CBCUIU-23 eable assembly T =
BCOSLOL 36-iniheuble - I
o H323 T|::=-T--:r:t|1n|:c'r'n|' S S : | R ._.E. T
Q00665300 serews . R s 4.8 - 34
0-040123-01 “asher-s: _ - o S 4 4 a

2.3 INSTALLATION PRﬂCEL‘IlJRF
- T Iullu'-un' paragcaphs desert l'.-l., l|'I-L- malulluq..n af the UEQH upu-::n m e - 'hul. H}bll_

2300 " Madem Lm:trullumpers . o L

These are divht jumpess uscd for madem control |:'I-' guﬂ: 2-i hejumpers.]a balled W1 to W connget The: '
Drate Termnal Ready {DTR) citeuit to the Requast To '?q_nd {RT5) circute. This allows the IXAQT +
assen bocl DTR azd BT S wiwen Ll:-]ﬁ|-= modems that need corlrol of RTS. These jumpers must be Jna-l.ill...d
far runmitia the ceble snd externg’ Fiagnostic programs. The foarjumpers W3 1o WE comnest the Fonced
Buizy (I'E] cireuits o the RTS cirzults. When thesa jnmpers are instafled. assering an BTS cirsuit alsa
places an ON or BUSY icvel om the correspanding FB cireuit. ,Iumpn:r:. W3 to W e nomrally cur -:‘ml
unless they .:u aeeded by the muodems IJ'E-LI'J. Tahle 1 2 ﬁ.hnm the jumper line HimﬂTu"u:"h )




s s S
I"""""—"'i:[,_lmjzll_.:'‘..-:- .

|_..____..._..___..____J

wo T T [T
FV? EUEL___44___J'L___JHH4
wE b

Bmmm Dot

~— - -7
1

¥3.
. XAl

TR [t oI .
: * o< pallr RaTE
Ta W1 n

kil | e aneeae eet
R v G

OTHER CTHNF GURATIONS
MO SBURRIATEDR
) EY 11 GITA

LI

. J;_'ig.lu'-:" 21 Jﬁmpm_'Luuzniun 0 f'-rf:’-lﬂﬁ_]"r'luduie




2.1.2  Modale Installotion’

Table 2-2  Jum per E.'Dl'lﬁg'llrﬂtinl'l

Jumper Connection © " Line
Wl DOTR 1 RTH 3
-.W2 . DIRtRIS . s 2
W3 . DTRto RTS 1
Wwd . DTRtn RTH L0
Wi RTS o FE 1
W& - ° RIS 1o FB Tz
W RT% ta FB 1
.0

WE CRTS o FB’

~ Ta instell the M KRN |11r:-c;|1:|1|:1 p:-#rﬁ.:urm '.J-_|-;- [a]]u-,- |_n]__

(TN

Lo

'\IEI'T[-

This ¢h ec}mﬁ! procedure should be perfurmeﬁ by
" traincd maintcnance personnel only.

CALTION

Switch off power hef-:rre inserting or remm'mg :
mudulcs, ' :

. The M3I106 is a Fne-line-eick PCE. Handle it
_ earefully to aveld damaging the eteh,

Tukse unli-static: mcaﬁ.ur_r.:s o prnte:.i the module,

. The Q-his Tnearrune Acknowledge and e DMA Grimt signels are daisy-chained threuah the
‘AR slows of the Qrhus hackplang. 1¥a 240311 je fallowed by 4 quad-size aptior in an AB/AR

(L0 L i:'l’i-.,]".phﬂ:' 1 mey cuuse an AR '1|-.1-1.-'|'.lElir tor T left vasant, [n order 1o maininin the

. pontinuity of the daisy chained simals, i G F272 Grent Comtinuity card should be installed o

e vacanl A sl

REﬂ:Th‘I Section 2,4 ibj'dealiripliuns of the sddress assipnments. Sct the switzhes at F 24 g0 That
the modube responds toits assigred address. When o swilch is closed fONY, » hinary 1 g
ancoded. When a swilch e tOFF), a binary 0.z encedad, The switch numbered 1 é
srmnccisd 60 acddress bjl 12,2 s vonnecied to sddress bit 11, an{I ra on { Table 2-3),

. 'Thh 10- -position switeh at E13- perfors the vectur seleclion, E-mLLn positien T & not veod

Swilch position B 15 eonnécted toveetor bit 3, 5 is connected 1o vefor bit 4, anil 5o on. When a
switelis clozed {OM]. ]:I]".-J]'_'r I 15 encaded, "|.’v. hena w.-lh,h B open(OFF), abinary s e mj wd
|"I shic 2- . .

..
[

Puosilion & ol lhr. vertor scleerion switéh s a tem ewilch which can disconnect the TXZQ

seillatan o wll dreuitre. Make Sure; |'I.3T this w. iz o the O pummn'ht-furr_ instullution.

" Prsitians 9 and Tiknf swilch EL 3 -;.-:.m.m] the DA ] TESPONSE L0 8 Er-:a!: har 1-».fe_:* I E:I::E:j'. e b
Lizme 3. Trhemeoate thrag valid cplicns: JIALT, BOOT. and no response. Table 2-3 lists []:-;'-

Swiloh wul I:L-'J"_I“"- .

.I'\-_'l
h




"Tahlg 2-3 . Break t:liz_lracltr Response ﬂpt_iﬁﬁs

Switch Eifect of Break Character an. Line 3
L | I P : .
OFF OFF Noeffect (normal uperation]
{yN . OFF . Caeuses Processor to hill (specific application] -
OFF. ON.  Causes Processor to baot {specific application] - .
0N ON INegal Caondition ' oL :

Muake sure thal +5 volls is presenl between AA2 and pround und that - 2 wuhs is present
between ADZ and gmund M easu re at the noarcst .:I.-L-I::Ifh-'.-:]l:ll.t.' PRIl Lflh" bau.]-:[:-mne apanc he

ane Essed
Rumme POWES and insert []]E nm-:]Lh: inan AR -.Jm «of the backpla.ne

Apply power end meke sure that the +5 voliz and 1—]! volbs 35 present wilh Uu: madule
- installed. . : . .
CALTION

" Insertand remoye modules slawly gnd carcfully Lo
prevent damage to the module compunents on the

-card puides. =nd to avoid i.huugmg Bm't::h selectlons
" im error, : . '

“THIS SIDE P

MI106 MODUE . :
) | II-'- ) CLHLE ASSERBLY
' - MCTIU-IE

Figure 22 DAL Installzton (BCTTL-25)
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Table 2-4 - Address Switch Seleciion

15 [1a |13

:1'| 10| -8

A .
a1l 7|8

EWITCHES

——— T s o

y |
]
1

B e

4 UMEER

EIS (EZE|EZE

= LR

E2E|E2E

EZBiEZA[E7H

L 9]

'"DEVICE P
- ADDRESS |

—_

4] ¥
P R
o | o[ Lo
oM (DR | Oh

il

bob [y

i b

0

] L A
s Vo
(W] AR

1

ko

(w1
iy ![:-h

N e A
O | DM O

O | O

om | o T

Of oM

1 FEDENS

1T EERT O

17766300 -
17760010
17760025
19 rEose
177EO04C

A7 7L005S

1 77E0CED
177E0072
17750108

1¥FROZED0 -
13 7E03CT
17700400

14 FRORL

12750700

R = Ea A

R = S

ek

ToH CLOSED TO RZSFOND T A LACICAL V0N THE BUS




'.:" ' o o Tabic 25  Veclor Switch Sclection

MSE LSE
R R A R ai rlelslelaf»]| EJ
. afajo o o| 0| dp— S TCHES ——- =D U’i ]
S I N
I 1 1
S .
SWITCH  JE1S E13|E7d [E-3 513 E*3] wECICR
NUMBER | % 32 [ 3 |a 1 B | BT &ADBREIS
ol i R T 1414
| am § one oo on TR
i a | on aM | - 220
B ad | o CH | Of 333
o | o | o 3a0
SECTION 230 WM SH [ SR i LN
EOE SETTIMNG ] ! DM | TN _ O TN im
oF E13-- 7 TO 10 N ' Ao
1M | Of s S0
[ Lo : ' ' [ an | G0C
Sho|ON | OM 700
ah R DR 0K G 7o
Ch | O On | Ored QN | O 770

o = SRl CF CLOSE0 TO PROCUCE & LOG.CAI

1 On THE BUS



701906 -0 O UeANRTES
DSTRIEUT 0N PayEL -

[ -

0
. 40-\WaY BERS HiADERA
40w BE s CONNECTGR \ 3
R . Lt L

CERNT-RC05LNK

AED L ME
TO e

VIZT R
VIO T
"'._ )

RED LINE
To- A

DB S 3aCK0 AR CATE sR3AY

I"lhl.lr.. 2-3 Df[}]] 1[19133]1.-J.ll.nl'| ['J'lﬁ-lall;lhd LK)

23 =- Testing DZQIIsin PIP-11 S]rstt'mli _
The dnllowing disgnestics bre evailghle 1o fest DEQ] ]-=. irstalled in PDP—I I systems, DZITA .un.J

. D¥DZD arc only used when e link hewwagn (wo meumn it be 1eg1g|j

CYDZA . D?.‘:-LI’DZQH LUE]L Tost - Pari ]
CVDZEBR - DEVLILTIZON Logic Ted - Pan 2.
CVIVIC 7 DEVILDZON] Cante/Echo Tesl
CXDELE - DECX/L "duduh:

AP FAREEY : ]nlurpmr_r_-.mr Test. Program HTT-' Pfl
DV IRAND Owerlay fur ITER .




Test the optiom us fallows.

1.

i |

Rund:agn-:usucb CVDZA ond CYDEZB i inlermal mode. 1o -rn:nf-.' aperaticni. HEﬂ: o the Iistimg
for mare help, Run at least three- p..sses withoul LT, .

Insert the H329 Lest mnnccmr in J1 with the Jetter side {ucing up. J1 1.:. '[I:IE: cable n:n_'unnf:ﬂn Al
the ap.of l;he M3 module. . .

Run _C\-’DE.-‘-"; and CVDIZE in the stageored mods, o verify moduole L:l]:h.":J'-El'l]'UI'l.. Refes 1o the
dizgnostic listing for the correct procedure. Bu at least thiee passes without ernar,

"I the unshielded vabekil {D3) version is wsed, replave the H229 test connestor with the Berg

ennd ot the BCI 1L cable asselnbly, Follaw the "This side up’ instrugtion an the exsembly. Refer
) ]_'1LLLT-2.'- ? 2 for assembly and J'nitn:nnnc:u'ur i:nx'Ln'..r_'liunE»

Tfthe cah-kit versions OK- -IXYEQIL- TJ-’!; -DHor-IOT arc Lm_r_i food the :.ul:-lr:: l|:l|.‘L"‘-IJ_=,].'I []]e cedral
(he cabinel and coanecl the Berg plug o the dLElrLI:-u[Lun I.mn&.. Blount thedistritaion pa nelin
the opening at the rgar -n* the calxinet,

The -OC vereien jb proviced withan d..l:"'ll.l:]' plate te O the laege opsning ina PIIP-11723 4,
Blount the adapier plate on the dissribiatian panel, with four of the eight -hcrcunrrmu:l\..l M uun.

the distribution pancl as described abave.

Comnect lhl: HI25 test L-L'I.I:I]'.It-\..-l.DF.L:']'.I the [irsliize and raadisgnostic CVDIAC. Solzotthe 2akic-
'[E:Stpﬁnﬂ ‘the diagoostiz, 'Ihree passes. are ngcded withoot orear, H-:p-:al thmLpI’wr.u-.Hu e,

Rur 1h-: DECXA 1 sysem cxcroiser o vebify Lhe ahsence :JH:? bus ntesfersnss with other
system devivos. . -
The DEQ] 1 i5 oare readly Jor comngciion o éxtérnal eguipmen:. ffthc n:nnnca.t non 3% w0k e
tezminal thraugh either of the twoeoptiona [BOVEL-25 pr 70-19944-000. ¢ null modem caale
assombly must he osed, Vse the BO22A, BC220, or BO0AP nutl medem cables for ganneatin

. between the upliorn. and the terminal - The HA1Z Al modem pair rray also be used inpluee of
the null nml:ln:m n:'ihhs.

l'._'nnn-;.-;.L uns belween Lhe up-l.u:-n and ;'I."‘h_“'IIJ.B['[l sheuld be made usiie o HLEE FarRO0S MY anhle.

All n‘"ih wanles refermed e, with the cxception ol the B L 1U-35 . must e onieced separatzly as
they are nol LOMPOnEnLS ol a DIQH -_1'pli-_1|::..

1F a t1er I11II1F1 i5 av.ﬁllab E: run the diagnasriy OV IL-"I,'_ in En:hn—h::f made 1o -.-r:rlr‘. tI1: ot R
canmeoclions =nd ..hc carmimal cquipment.



2.1.4 Tﬁ:illnﬁ: in Mttrl:!"ir.-'&x S\'ﬂ:l‘l‘l‘h ' ' :
The L-.J]]nwmg dmgrr'-s'rlc tests aue a'-'a.llab[e for testing DEQI 13 1l lem"n’ﬁ”x ETSITNR,

'LIIXDZ. DIV 11!DEQH Test :
EHK‘»W _ Maw.,rcwn._-. - Micro¥AX Sh'altm Te:t

MHx..TL’I".'-ETI[].- iz = '-'-1.EII'L|'J.EI|'I:II!‘..E dmgnmth. whu:l- ...nnt&m:. a [VAVI IEDEQ] 1 T.-:st :rnudull:- )

'_ F.;:ﬁ.-.-r L 1he appropriate n:!m_g,n-::um. sttmg o 1o E“h apirers | l and 14 -::nl' TJ]E Mlcm‘lr'ﬂ}{ ﬂ'wncl g {:1:1d|3. Far
. de[ﬂu]: af hawa 10 tub FHK]L“' and ]-'HFJ».t MY

].

FJa

LT ]

-1

" Test the upl]un A% fﬂl]u:n'-&

‘Boot: from TJ1e Ml-::l-::n"tﬁ?i 5}5'[&“:1 1ests diskerte Euumher’*‘ crf"} Attach anu:l 5 c'n:lthf EO
_ that i tn be t::—-t-:d .

I’Lun EHhDE Fr 1hn=:n: error-free passes u-fftm imernal {defaulrd 1&51.. '

©nstall the HA2Y stagger ed loopback eennector on the "vﬂl l:l{'n m-::n:i..-e Run J- HX ¥ tarthres
- error-froe pasacs of the ELEgj[._-\.F-I:‘d L35L,

.R.,rnu'r-: 10:e H 29 Lostat! Lhe EC'D'.‘:L Ld]:l]t an1d 1h|: ﬂ:l&»lnl:iulu.ﬁn pﬂnb“

Tr the np-r:rF.:lnn of 8 terminal link iz o be !E‘:T—:d: :rmru:n:'r the termmizal line te the dizrmibution
panet’ Run Lhe FITXDZ echo.test on that line ontil the link s praven. Deperding an the
tezziinal. @ null-moder may be needed lor this ksl Exit echo dest by * Z (CTRLAZ).

Remave all cxternal cablzs and gomaeetnrs from the distribotion pancl: Bont thz CPL tests
diskete (number | ol 23 The Mectoverily diagnostae wdll Tun avlomatieally when the kol

. Process s -:u!]p]uh: thﬂ the [t:-l. L-Jmpl“ll:&» 11|-: slatus of all nplions weill he dj:pll_lrel,

Irnodavicz hasa TEST I-'q.]] F17 stmrus, the I.‘.u"Q 1 i mow ready.for comnectiom th oxtern e

‘cguipmens. IFthe eonncction is w & local terminal, a noll madem cable wssemhblye must beiused.
 Use ze BC22 A BC22D. or BOOS P oull moders cahles for cormection belwesn the vpticn aod

thee terninal. The HI 12 A pallmoedem unil may also be oeed iz place olbe noli medens calles.
f_‘nnnc-,:'rin:-nq Lerwezn the |:-|*.~'.rir:-|1 ang a r11r:-;1-a,'m should e made 1]5.f|1'£ ] ]-!Cil I-'. or H[_":'r.‘i I :n'n]n,_.

Allafthere ﬁ:"-:nr_q_d -:nhlq_h mst he r:nr-::l-..r“rl il:r.na -ately &5 thc} arc nr:-t..?ﬂm':nnn-:nta ol & DI.Q] 1

'U-]JLI["-'I'I-

2.4 DEVICE ADDRESS ASSIGNMENTS : -
On UNIBUS and F-bus ey sems, i range of addresses (o s 10 o xxxt 3T T in 1I'i-e LT wor dsis
©oAssigned A rlmaT. g address.spacs (¥xx means all tap ﬁ.l.':.dr"'-'.i hits= 1) - . o :

The fifzrpart of e list u.'t:np:jurls rsufficient wonnztude the LZCH 1y which can beassigned s1oating devize
'ﬁd{ln_lﬁﬂ is ql:u:n in Tanlc 24, Hank pavcy the sequence ::I' eddrese wistpament [or both Q- hu- pod -

R IEL > upliins.

If sddrasscy ate a'nw"ncd H.E'LI:JFJ.II'I Lex r.h:f' ned TIJ||'_'-. cunbig ruTAL N programs cen check which cptions ane
imstalled in 4 system. Haviog a ccmbized list alows us 10 use ane set of configeeatinn sules and rnc
comiigurarinn program for koch CFhos and ITNTBEUS systems. o :
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Tabic 2-6 Floating Address Aisignments

Rank Device .- - Bize ST ._ Modulus
o S : N {décimal) - - “(oetal)
1. mn .o - o dwoids 10
Z S DHIL . §words R

1 : Bl - .. . 4 wonls . 1
4 . DUILDUVIE - 4 wons SRR
5 DUPT . C Awerds 10
6. LKA " 4 words L
7 CDMCIUDMRIL  dwond U
g ‘DEZII, DZSI,

DZQLI* DIV ' . 3

1552 : o dowands E{

¥ )-biy deviie

Fur exumpde, Lhe address ﬁ;‘-&i_l;rLEu&n‘. sequences could bel

L'NIBLIS . Q-bus .
DI : Mo Qb aquivalent of 1011

3H11 Mo £)-hus zquivalent of TYHIT]
Dyl : ' o Q-bus eyuivalent of D11
DUll oLy _ B
DR ‘Mo Q-bus syuivalent of DUTFL]
LEI1A Mo -bus gquivalent of LK1 A
[#15 (e B 0 Mo Q-bus syuivalent of DMC]
DEIL ) DZO11 and soon, '

Dievice s ul the same Ly pe are given seaquential addresses, hestfore all IV [sinzsystem will e e Jowe
caddrasses than LXAOQES nr LAY T 15,

Forthe puypose of address azsignmant, I]IQ] 15 and@ DEXL Ly arc comsidersd as devices of the sama ne
The column Sizefdeciialy in Tabte -6, shaws haw many words of addrass spase sre oeeded Ner eacl
device. The calumn Medn s aeral) iz the modulus usec for starting addresses, Forexemple, devizeswizh

snactal modolus af F must stan gt an adidees s which is amudtiple of 10y, The same ruile is used toselect a
rup address |ses assipefienl rulest alter an cpiion. o for a4 nosexistent davice,

a1l




Thr.'.' assipnmendt ruh:h dTe s rL:'”L:'F.h.

1

2.

b

=

T E‘-IETI"||.'.I||'_“‘- af EI:L."T-.. T "n-"-.rl Collonw. Tuble 2-7. 5 LB addresses fora svs L2 with u::-ne DLivIL,
and ene- D201, Takle 2 8 s]mm addreszes for & svatzm witk no DUYTT and twi TZ':"_'Ql 15 Mt that .

: g"g_ddTC!-‘.FL‘:-i. stzu-ung ul xax6001 0, are asaig:‘.ed'ac'-.:ur_dmg (o 1he sequence of Tahle 24

Ohption and pap El.']lirL.‘-li‘.iE:-i- ﬁrl: uw:ignr_'d Eumrd;ng 1 l!he celal mledulus as ﬁ;:nllnwg. :

. Dlevices with an ncts] madulug ol 100 are aaw:m.ﬂl in HIJ.-:JJ‘E".-.E- on a 1€lg ]_u;uurrd AT {Tllﬁ“th*EE
]uwrsl—urdc'r adidress bils = 0] . _ o .

b, Devipes with an ::r_un m-;JL.uJ us of 20 are asmgned an ad-::'l:e;s ] 3.'103 hound: arg.r [thc fruy '

]LerEl order address bits = )

A.:drha:u spece equal o the devies's modolas mlrst be aJ]-a:med fo ea-::h device which is

caeEcied 1o the hl‘

: A pne-word cap, .-J..b-bILI'l-L-IJ gouording lorule 2 :nuatbe alln:vwd afterihe ]HET-:]F:‘r'l:E of n:a hrvpe.
_Ttus gdj.l wuld be bigper when role 2 ls ﬁrupllcr' 3 the f'nllr:-wmg rank

; ._é-. onE-ward |=4;|:| assipnsd .u.n.urulm_b 1|:~ ru]e 2, must be alloved for ea»h s zed renk onshe Tiar it

gdevics wilh o hizher address o= us-:d This Bt n:mﬂd be blgE_E!T when milz 2 is applied to the
J'u-]lwmg Fane

where tharz is na (-bus davics a1 5 speeific rang, the UNTEUS deviee parkmeters must be wsed e assips
sthe pap. "ln....ln' B4 SIAMTeLLE [see Sf\.—l]l_ll:l 2587 are also 5]]!.""-'-]] in these tabies.

-T'Ebl'n: i-

-

LT !iu',:l_:lurl-.'r_'_ hy & duscn'pUUn :J!' Bow Lo wpply the assiemnent rules,

Tahle 2-7 One ]}E"i."ll an {oe DEQIII

Rank :-i:icln:-.ia_p - . Designulion ' Yeckor
i axxblOI0 - DI pap
2 Craxx0DOA0 . DHIT gap
a xex DRI . DO pup . - :
4 axx000d40 il ' ' LILU
o axuh0EL : DUYE] pup ' '
5 cxaxb0O0ED . - DU gap - .
B xaxNOETT) . LKI1A map 7 . .
7 xexsonon : DMCE] pap : '
a xxxB0] 10 - S DEy ] . Al

k01 20 - TYAEMN T gap

“The lirst r]._mmp_ 1.;1.:1"5-5.5 i 7 -ﬁthﬂ 3 A:. a ML has o mesd IJ]L"- |_'-J' I DE_ :|L~. Bip Lan h-:' assigned 07 Ifl[:'['l
'Ir|: naxt availahlc wation besomes 'JEIHIE . K

As 1 DHI 1 hT:. a M“\'I“I =l "'l’J.h it :Emnr:-l ho assizmned 1o TR0 2, ThL aexl miodulo 20 bu.an.Ln L
AN o the DIIJ | cap L dssle el Uiz aderess: The next 'ualla"- e- Ir:-::ann“ iw thorefnme -nlala! 1

AL las a meaddlug af J':-:'I-\. It cannot he Luwnr_d L THO022, ].lb- g }l 15 1herefore 1551@!1&1‘1 10 -IZU'["“"

'T e The d':dllL.‘.l i P |-;.|:|i i5 JOER3A.

1

-




‘Fhe L'}U‘k 11 has amnduius of 10 W cannnt be assicned tn TEO032. 1 1]1::r:.|'ur., p sTened |.D '5”'J4"_'| A
the ster of DUNLL i Tour words. the oext I-l-.ulii'l.b]t r.u_]r_[rzsas is JEIUU fJ

Thee is no ﬁl:n:'nnd DUYLL. sz e zapmusl be lefl to mdicale thet there are no mare DUV 15, As .?'.5"3['5'3
1z o0 a 10z boupdary, The DUV gap can be assipoed w chiz, T h.: nevt availahlic address is THO052.

And L0 O
Table 28 Twa DZQIIs
I.iank . - Address . o Deesignation | : 1"|:i:II;]r
1 axxe00o [ 1_.553;}
i xxxB00E0 DHI11 pap
3 xxxf0030 DLl gap
4 xxx00040 DLUY11 gap
5 xxxBO0s . DUTPIT pap
‘6 xxab0060 LKI11A pap
7 RARGOOT DRCIT gap
S xxxt01 00 1st DZOILL 300
B xxab0] 10 2id DAG]] a1
xxxB01 200 DIQH nap :

.1 5 INTERRUPI YECTOR AI}DREES ASSIGN ﬂ-‘.ll:NTh
Addrezses betweon 3y and TT 4_,.; are desiprusted es lne Qoalizg H:L,l-_u' SPALE.. Th-ase hl:l::lj-:‘:usfc,s :llE'
assipned w s.eq;uem-e A3 in lai‘ﬂe -4,

Each Drevice needs two 16-bir lazariams o grch veeorar. Forcxample El:l'{'."-"l'_n_'-?'.-ll.l"'liil 1o Teceive und oo
tranamil veeler oeeds [our words ul'w,-.i-;.lr SpaE.

The veotor assipament rules aoe s Tallows.

I, Eachdovice oooupics veolor pidmes: spece eyuil ot biee” words, Forexample, the LY TT-
acoupies 16w .erz el viewtlor space, [1us vedor was -'LI':}E the nent = available vaztor woal's he

REAUT

2. T'-.:-r._ are Ml Cape. -:.t-:.-:.p-l thase peeded o aligs an oot lmudl.llu_:-.

The vecror .ﬂddre.c.sf.ts 5h|:-v~n in Tqbl._a 27

and 2-& are EI*:-'-:IIEI'ILJ B :-rd:“' Loy Lharsge ru]t:v

. Table 2- 9 First Fart of L} buﬂ ‘Vector -"'Ieﬂﬂl‘ﬂs Asslgnments Li<t

Drevice Sirc Modulus
’ (decimal) " [ocial)
DLV 1h L
IJI“-HIJI"I.'H.F 4 ~1a
DREVLI-B 4 . il
DRVEI 4 L
DLY11-F 4 L
“WEV L I
KW¥I11 4. Lil
[AL%1T. 4 L
DZYVi1:DEQIL 4 iLt







CHAPTER 3 .
_ DEVICE B.E’GISTERS

3.1 SCOPE
This chapter describes the t'n:-rmﬁt and bil fupcuon -;:n[ ezu:h reyster it me DEQI]

1.2 DEYVICE REGISTERE
The DEQT | contains six sildressakile repisters. Figune 3-1 ﬁl'lmtﬁ T.i'n: kit aqsignm ents af these registers -

and Tabkle - 1°lists the repisters and relmr:d DZO1] addresses,
Tnhlc -1 DEOI Reglster Address A’.nﬂgnment&

Register Name " . Mnemonic Address Prug;ram

: . g - Capability’
Coatrol gnd Stalus Reg. © CER TEXHHD Read Write
Heceiver Buffer . EBUJF CTEXXEXK2 - Reud Omnly
Linc Paramater Regicter “LI'R TEX N M2 Wiile Onoly

+ Trunsmitter Control Reg. ., CTCR . TREMXS Reads Write
Modem Stutns Remisier AR, . TaRXXA © Regd.Only -
Tranzmir Data Begister - - TDR . TEX X6 Wriie Only -

XXM = !-‘:-.:I.:.:n:d in agreement wi:h the floaring, device address systen,

| Ccrntml and Status Register’

© The control and status register { C5 R can be add es5ad mth & Lyte or word address, Al bits in the ¢ SR

are cleared] by an wecurrence of BINTT, ar by seling device Master Clear [l'."E.]:i'L D450, The lorme is
shown i Figore 3-1 and []]E: kit assipniments e listed u.1 I‘ahlu 3-2. . .
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LICEA| - : " E : - s o
R i n - RO Ra fun AC. e nei FE0 [T | Ro AT | =o |
nrtvam feats fovey | ream Deen | | re | . . ..
SUFL veLiD|Eqr | tRR LR R J& |t LINE | RED | Baur | ABOF | AEUF |- uguE RRLT | ainde 1 REUF
VLT - 1 o, ar =l L 11 Oz nr o 0 .
en twn v c|wo Jwa Jan (wo |wa | en Mo L we | wa FLL'f:ﬂ?TF”
. RN QU P i St fepelonl I BREEEY ES o ECRT T Pt Y A A TR Il o PP r -
L, W w0 rED|SFEED| SPEEC(sPEEDfron | Fan | ST (TR | cean | 4G o |-':.'1|-:F|:- v
FAAMETER EMAI | ©onnF (CODE |CODE |rooE fear | EWAR [anie (g | LeTe | UINE | b L CLE
 LPFS N B . a | n a  [WARIEH CLEAR
: - —t CAZEPT FGR
NP R I S I R 1 O N I hw a1 pR | R :
Hansa - . ' S - = - ' RHLF« 1200
o L =] L S ol A P RIS
CONTA =5 | oA | oTR | oed | pre | S f;ﬁ’ -?;,-*'né‘ drar | uwe | uwk [ ewg | e | TR Rt
ITZR: =1 -3 a 1 a] = . = = EMNLAE Efan | ENOE ] EMAR VRl Lol
1. H 1 .0
RO Fd Hix : 121 RO My AC
e e =1 4 e .~ i T I - SR NN I Wt
WOEM . P S e ST m
ETaTIE 5o 0 k- ),/: o fol W i A2 |1 | aim )
TSR 2 |- o Ls . L : ;
wo cfwn fue c Bao c we s [ao e WO wo | ae - | we
TR YT L b T '
DCATA BAK Fuuk’ |BRE . | Thue | TeUr TR | reur TOUF ruir | TAUF | TEUF
1T Fi 1 .0 ; 5 4 r a -’ L3 E 1 n
' LN L3
Figire 3.1 Revisier Bit Assigomnent - .



“Table 3-2 CSR Bir Assignments

~ Bil ~ Title Fun¢ilon
200> Mid used _
<03 . Maintcnance This iz 8 READ/WRITE bit. When sel il loops: the serial noipuol
: {MATNT) " gomnections af the transmitter ta the corresponding serial nput
B ' cimnecelions of T.he receiver at the TART, [L'itrl for Inaphack 1est
_ onliy.)
(4 Master Clear - When writtentaa 1 , thix bil generares nitiatize’ within the DA 1.
LR A read-hack of the CSR with this bit set indicates initfalize n
‘progress, within he (device. This bil i setfclearing, A:l TOIELErS. -
silus, and UARTS are cleared with the T-l:r||m=-11'lg Cx Lt'pLI-:I:l!E
1. 'Dn.l}- bit 15 of the roecives bulfer cegistar (ata Valil) Ly
cleazed: tbc n—ther baws {4 4'{5D“}J arg- not.
. 2. The h1|_h b]rLu:- uf[]]e lmnsm:ttn:r com lrul FEELSTE" is not olcared by
Master Llear .
X The mnd.:m slulus reeister is nat hl“und e ‘*rlaﬂ'rer [icar.
<05 Master Saan This eeads write bitmust be ;»l:_l 16 permit the receiver and Lragsmitter
Enabic © peatrol sestions to st scanmng, When elearcd, Trzosmiter Ready
[(MSET fCSRE 1A i mbibiled (rom satiing, and Lhe r&umed cheracler
'buﬁcrf. [l:!lml are -:lnaned . .
w08 = Receiver Thiz BiL pe:mhs the pcnr_'ral:lu:'. of interripk. when CSR=0TE of
' Ltermupt CRE<13% is st This bil 15 read/ write. '
En.ﬂhl;\' ) - . '. R -
(R¥I]
T ’ _R.:;Ej-_..;._-r Dione Thiz i= = r.;.:'q.j_nnl-_.,- RiL thal is ser when & characler appears a; the
- (RDEOME] aurput &f the firse-ansfiest ound FIFC) hefer, For the DZQT1 romen
_in 1He inlerrept per-cheracter made, CSET0AZ must be seand
CER-7127 must bre clearsd. Wih CSR~065 and TSR0 35
cleared. character-1laz - made iz indcated. Receiver Thong cloary
when the receiver bufier recister {RBLEFY 15 read or when Muosle:
“Hean Frahle (CSRI05 s cleared. [fthe T'IFO batler containi an
“addildonal character, the Reeciver Dune Qag stavs giear for op ue |
ricroseecnd, while Lhat chardcier bubbles s th.:.h Loy lhn Batlean of
tre FIFOL :
<0130 Transmitgar These read-only hits indicete the lEae mamher whoss Wwicssmin bul=sr
' Line Mumicr aeeds servieing, These bils are vglid only when Trazsmitne Ready
(TLTNI. B and (SR8} s sel and are ¢leared when Masles .’:.Lan Enshic iz
TLIHNE A) clzered. Bit 0B is the 12 mst-significunt bil.
IR Mot msed




Table3-2 CSR Bit Assignments (Cont) -

Bit - Thite. . ~Function .
<125 Sflo Alarm - This is o ceadiwritc bit. When set, it enables tie silo-alarm und
Cnakle _ prevents RDONE (bt <I07=) from cavsing ipierrupts. 10 he

[5AE) . -7 receiver interrupd enable bit (b1 <067 15 sot, SAE cnablas e silo

alarm { Bt <132 ) 10 generate an inerropt alter 16 silo entrics. I sile-.

. alarm.is not set. then "-':‘ﬂE may be used as athg. toindicare that 16.o¢
e C]IELFELI.::EE ure im ihe mln . '

<13=7 . . Silo Alarm, This is amm:‘-—nnl:.- bit sat b} the harduarc afler 16 nhammersllme
' (54} -+ been entercd inio the FIRO buffer. Silo Alarm is held cleared when
) - . Bilo Alarm Enab}e (CSR~<122) is cleared, This bit is cleared hy 2

_ _ read ta the receivér buffer repister and does natsceuntil 16 additionut
- IR " ¢characters. ore entored i the butfer, [ Beceiver Intermupt Fnable
- : ' S LEBRS06) s e, the accwrrence of Sikr Alarm penerales a
~receteer intorrupt request. Flag mode operation nfthe Silo Alarm bis

-i5 p-:rm:u-:d with FQR*"{MS > cleared.

B DR Transmutlec - Thn is & read write bit WI::I.,h musl I:u.- set fior Tran':mzl"rc' Ready 10

. Anrerrepr. .  Eemerdle, an |n'r|:T"upT
Fnahle . o
- {TIE)
ol LA _':II'EIJJEIT'LiLI.i:'r o - Thi road-only bit it =2l by the hardware when the transnitas
- Heade - scanner stops on.a ling whose teantoul bofler muy he loaded with

TTRINY) anciler churacier and whose related TCR bil i sel. The transmitees
L, © o cling number. speviied in CSRZO08 2 (5 ondy.valid when Trans-
- mijtter Keady is ser. Transmitter Rcam is cleared by any of O

J'uJIum:nfr conditinng )

.1._ When Mester Ecsn Enable is cleared.”

L W |‘IETI Tl'h. rE"[’iTEd TEI{ bil is LlL'.'.-I.TL‘d. lor the Ii‘n-c, el .
© . pointed worin CSR-0% 080 .

.. Ifadditional teansimil lines necd service, Transmirtter Ready appeurs
o ogain wilhin 1.4 microseenonds of the cumplelion-ofthe “transmit dats
- register load” insuuclion. Whes Transmitter Ready vouurs with
Tranumilter Interrupe K nzhble set, o Lransmaticr :nta.rrup[ request is

. EEnerated. g

3 1.1 Rt::::w::r Enfﬁ:r
- The reveiverbeiferd RBUT 145 5 LG- 1111 re ﬁt!--n nly "3["- ister tI].Jl contains the reecived characrar at [LLE: oulpui
ol the FIFC bulfer. A rewd ofthe register cawses rhe sharacter entey Lo be removed from the bedter. apd all
“sther entries 0 slofl duwn Loothe lowest lnertion that i oot oceopied. Only the ata Valid bir

ARBLF13 s -:‘IE"ue-,] bv BINTT ur b setting device Master Clear ((CSR <0421, Hits <0 140K gre -

not afiz rrd Ihe Lit ﬂ.ﬁ--:-.E‘.“.l"I"I&r'IIE far ltu; R_ET_T]' register arg listed in Table 3-3.

3_4'



Table 3-3 RBUF Bit Assignments

Bit . ~.Title C 'ancti.nn
<0700 | Received - These bils contain the received character, vight justified. the least
Charastor - significant bit-is bit <013, Feor short characters, bils ihat are not

- ARBUE [D7:05 ) wseed are logie Tow.: The' pur:[} ].‘:Jt i3 mat shawn,

<0908 Received . These bits contain the Jine sumbar on which the Received C num @l
' - Linc ""-Iuml::-::q- was rr:r,;n:n-n:d Ha < 0E> 5z the lcast E-lEI:I.Lr{‘E"I
(R LIME B and :
RX LINE A).

UM Mot used

o Parity Erros - This biLis st if the acnse of the parity-of the received characrar dnos
: AR ERR] ool apree with the parity delned for chat line. .
13m0 Framing Crror  This bit (s st ifthe received charactzr did not hanve 4 Stop bi: prosen:

“‘{FRAaM EERR) at the correet time. This bis is newally intecpreted as indizating Lhl 2
) . break hes been ceceived.:

<14 Cheerron Ermor This bit becomes set when a eceived vharagrer is overwriiles in the
(OVEN ERR)  UART bulfer {by a following characer), hefere - hes bogn
' translerred by the seanner’ o the FIFCH :

S e © Iats Valid * This 4, when-ses, indicetes that the data in bils <1400 i3 walic,
' : {IATA VALIDY  This biy permits the wse of 3 character-handling program which agein
oo ansd agnin takes characters trom the FIFO butler veril there ame no

mare avaiiahle. This is done by toadine thie regisiar and oo ELJ-II'lL kit

=152 untl the peog=am gers & ward for which bi <135 45 2o,

-

3.2.3 Linc Parameter Begister

T he line pecamelet regsstes { LPR) controls the operating parameters relaced 1a eich |11‘|L inthe AT,
The LPR must be addrasced with a word address and is a write-oaly regisier, The line para:eters freall
Lines musl beloaded again frllmeing an oucurrencs ol foither BIMNIT ordevice Matn:ri_ h:..-. Talde 34 hi L
biL. :LbSJ_gJ]J!]EJHE . o

Tahle 3-4 LPR Bil Asslgnments

Bo Titlc . Function
<100 . Paraneler Ling These bils specity the line number for which the parameter iformation
Mumber . ibits <21 237 ) is to epply, Bil <KF* is the lcast-significant hit.
(LIME H and : " . T _
LINE A}
w02 it used " Must always be writlen 25 & 7era when specilyzng 1he parameler sine

e ber, Wosne s i as 8 onz exends the puzameter line nunier
ficld into nenexisienl ibcs. FE_.H.I'I'I'..ll.I"'\- (o limes '-ﬂ Ly O3 e nok
qifcoied. .

Lk
]
fn



-Ta_h-l_t. 3.4 ~LPR Bn Aﬁ_sign:ﬁt_ﬂté (Crnt)

CIAMFEN CODE

i SPEEL -
COTT A

it “Titic i Fun!c.-tim:
' *-'C:'['Jil:l:lj.'-'-* C U haracten  These-bils ars 5ol 10 receive and Lrumsmit -::Imrﬁ-:te.ra. al I_hr_ lenoth
h ' Lengrh _{E“--.-E!F'T j.'nil.rllg;; shown I::nzln;:-'.-f .
e HAR i GTH : :
o Bound CHAR H_ltﬂ-l_- .Ellﬂ3
' LOTIT A) ' S CLaiee
: -0 0 L-Biv
a- 1T T h-hil
1 0 Tohil . _
1 | -g.bﬂ . o !
A Slop Code . This bit sc* 3the ﬂL‘\-j'.. .,uJL leneth; =1 vair :.u;p, I — 2 umi g1-::|]| [u_u- '
o [STOF COTaE; I.5 uzi stof ira 3 level code is used).
S E SlMatie Enwhie 0 06 1A Bt je scr Characters (s anamiteed on the line have an
(PAR ENATDI Aprapriale pesity hit added, weld chareeters recaived on the linw have
- N their ['-'"1]]1.'!- ghecked. - : '
o Crod Pariny . _ . '[:I"T|1i'ﬁ'|. i11% 3e. L,-LLI]'d ctets of cidd parily are ;'é-‘l'lh-rﬁh.-d ar e lime a:ri,f_'. .
(ODT3 PAK) . iecoming charas Lt-m are expoered 10 lave odd parite . 107hiz i is mo
S sl hut Bt -C90. 5 fy el chatacrers of even parily are genermed on
. Ahe ine.and neoming cheracters are expectEd Lo have aven pary I
'hl wb 5 iy i ot £21, then the seling nr:lw: b will hl_'\-l_hh'u.: Ay .,:-,].3
IT0EE T Speed cade The stalé u-I' Lhess hits dererigs the. n,:-cmr ng speed for Loz

ramsmitegr amd recelver af the s¢les ll:-. er.

(=
P
=
=
L' =}

0% . Haud- Hatc

o0 K o A0
PR | B | TE
{1 i 1 1 110
{l il 1 134%
a. - 1 oo 150
L . FH)
S0 A 1 . fiik
o | 1 (A
| R 0 L RO
1- L. 0 0 2000 .
1. i} | q 2 400
E i I 3600
O I {1 A R
L 3] S Ty
N Y I A | L 2 LT
S B N T N1 1 h

Sl adppenad oy s seflsane,

KR




Tahle 3-4 LPR Bil .-issi_gnmtnlﬁ {Cont)

Bit Title . Function
< 135 R’uc-:ivu:q.' " This bit st he se1 before the LART recciver loeie cun amscmhic
. Enahled . _charagters from the scrial inpot Enc. This biL s cleared fullowing a
(BRX ENAR) BIMTT or deviee Mastor Clear.
<1503 . Not used '

NOTE

The M3106 modulc can be medificd by jumpers
W3 10 W13, ip (hat code 1111 selects band rames -
uther (hin 19 800, This modificiieo is oot suppnﬂer}
h} DIGITAL.

3,24 Transmifter Contral Reglstee '

The trarsmister controd remister e TOR ) is 8 byte and word- addn.t*-ahh: regiseet. The low byie of the T'L"Fl
_contains the transmitier contri hizs, and maust be sot e stan ransmission en a line. Each TR 90 posilicn
ui related 1o a line aumber. Forexample. TC R0 b5 reluted o line 00, bt <301 wline O3, and sooonc
Selling a TCR hit causes e rensmilter scunner clock o stop iCe CART for this line has & rransm i
buller extply condition. Ao intermapl 1z Len generated 35T ransmitar lotesrept Enabie is sgt. The seannzr
chock restarts when either the wansmil data segizier {TDR)Y is loaded »ith a charactar ar the TER it oy
ciearad for th E“'-E.“-E o whizh the elocs has stopped, FOR bits et anby he elegred when thi seanner s naol
|'u|1r|i“,3 |;TI1Fr-i Transmittcr Ready . is scT or Masier ’:i.r.'an Fnahle is :In:an:r.‘] : :

I'Ih. linc |:“.r1"|.|:: bits &7 rgpresented in 1 BR300, Thess hits are road Swrite and are olesr |.r_|' El"HT
or devize M’ﬁn:rl: icar. Bits < ﬂ A4 are noe ut.q_;l and ATC road A% TETIL .

The hizh byic of the TOR register conaziny the modem eonorol sicnalk ¢ hu.l cun I"L w e, i l-:'rmu.J
ceady CDTREY Toe hits are defined 25 follows:

it t Mame

AN E DTR. Lize okt .

RN LN INTE LinesH

Sl g MR linc il2

Sl = _ IDTE Tanc i3 . )
AL Mol used: Teed gy wemo

Aszeston ol e DT 5l ereates s ON condivon on the appropeiate cosd=m circuic ioe that line, D'l'l-l lairz
e pead werite and are cleared onle by BINE E Junipeers have been proy ided to riln the RS gicguitsra s
ass.erte':". uging FYT'R ;sse*m-m .



_!!.2 £ Mudem Staius Reg:sl:r ' : ' '
The musdemn staniz register ( MSR) is-a 16-bil read-only n:g:mn:r_ A n:an:] to this ;rf:gj AT gn-es e staluy of

. the modem control signals that can be read, Ririg and Carrier. The ON-caondition of amodern comLrob s:wul .

is interpreled as o logical one: Rits <0704 and <15;12 % are nat um:l:l and are read as 4. zern, The -;_rlhar
hﬂTE are defined as f-l.l']]li.'l'l.'tb .

Bit' - . Name - " BH . Neme -

C00F 7 Ring Line 00 o N}y <. Carrier Line 00
Sl Ring Ling D1 L (arrier Line 01
<R Ring Ling 2 - < F- o Carrder Line 02
<30 " FRing Linc 3 S Camicr Line 03
' -:L'II'IL" 4 - Not used; r-:al;l as L3123 0 Mol wsed; read as zero,
B : : : : =

126 Transmlt Data Hegister .
The rransmil dels resier (TR j3 8 by lﬁ- g “urd—addrcﬁ*-'.ah'lc, write- m]]j,. J‘-E_F__-,lenr Characters for
transmission are loaded inta the low byre, TDR< M0 is the least-significant bit, Loading of a character

.. should ogewr only when Transmitier Ready {CSR<152) is sel. The characier that is Joaded into this -
register s routed o the he dcf'nr_rj in U8R [:I::I (=, l'he hiipit b_lrLt af the TEXR is dcrne.ﬂ as the break.

control regﬁnen

T]'JI:'J"L 15 8 ct:-rn:'-]'h'mmng break. l::tﬁ:u' Ed.Ll.'l ol the Four r11Ll|1‘!p|l:‘-!’E|;’ lines. '[EIE,{'DE réprescns the hreak: -

bt fur line 00, TDR-092 for line 0], and so on. TDR-15: 123 ara not used, Seliiing u breuk hit forees the
outpxl ol that line tnspace. Thiz register is cleared by BINIT gr device Master Clear. The break canerol
_register can be vaod Teeari G55 of the SL&[E ﬂf the EI'L‘.-]EE anrq:nan-a:ve bit {C‘SR&{H}}

L3
- ac .
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. CHAPTER 4
PROGRAMMING

4.1 S!:CFPE : :
“This -.,]mptE* conlaing infurmation J'nr programming the l]:'{:_l] 1in th.e: |]1-;:|51 e['jlme-u way., Tode wo. the
programming l:l:'ﬂtuals musi be l:umpl-sl-:]_'.- understaod. The Fnl]nvrlnq paragraphs discuss the DEQH
_ _ﬁ-um LhL programming piint of view and I:IES-:nb-E recommented programming mothods,

4. I PROGRAMMING FEATURES

The DNZQL | hay some pr-::grsmmlnq featiras thm albew conual.el baud rale. Ll‘lurd-..-ll.‘" lenitt, stom hits,
parity, and inderrupis, Thi L8 seclion diseu KL thr applicsion of these n:-;jr[m]s. to gl the a_m.g:j ~pr_nlr a’
PETA M LTS, )

4.2.1 Interrupls
The Reeoeiver [niz ki Enakie [F..IEJ Elnl_ il Alu.nn Enal"l 5 3&.1"] I':-lt'; in the Sk cnmtral TI1-= way thit
- the DEQ]] recoiver 1:n[...rr|]|'|TE The JPracessor. .

IfRIE and SAE are bclh clear, the QL [ neverinwermupea the progessor, [ tHis event. []]e pmgm::_mu_q'
reaudarly check chat the data is available oo e eili. urlllr_:m]:lh the gl when data isprasent. 1Fthe Arogran
operacs friom a clnck, it should check fa; ehazacters in the sibo al leusl es oiten as the time it E"I.kn_ﬁ forree
~silo o 0L, allewing a safely slement o enver processor-response delavs and Lime 1o emply the sile, Tae
Receiver Done | RDONE) bilin the C5R.ds sel when a characteris available in the silé. The proesam iz
reguiathy check this Bt with o test byle or bit LesL insiruction. "r‘r hen R]'}f}"'-ﬂ" iz set, the program show'c
cmpty th:- sila. . .

. IERIE 15 :-:l and SAE 5 i h:&r the T.MQI Lintormipts the processor and fovces it w the DE QT ] receiva
veclor address, when RD'D]"-E i 5L This incicates the presonge of 3 charaster & the bacting of the =il
“The intermypt sarvice routine can gel the ehoracier by perfurming a move :ir.strL_n:'tinr. fromche REER . F.I5haz
program then dismisses the intermape, the 102001 inerrepns when another charaiier & availanie pehich
ay be imnedialely iMaddbonal cheracterswers placedin thig: cllr;-u.me thei IRTELIUT WA Deinagecvic e;:l|
-diT-I:.lI]'IE:' WAy s Far thei toulerfupl £srvive rouline Lo respond 0 che intermupe by zmpoving rhr sila belzre i
“dismiiees the intermupt. .
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IFFﬂF angd 'E,-H-, are |_‘.{rT|1 gat, The LJJ{_}] 1 imeerrupls lh:: PrOCEsSUT Lo I'_ht' DEQI l réceivel veClor when the
: S:ﬂu Alarm (541 hic in the CSR s sel. The SA bil is set when 16 charasters have been placed in the sila
after the Jast time the progeam has accessed the RBLUF. Accessing the RBUF clears the 54 bil and the
related counter. Thie program should follow the procedure deseribed in Section 4.2.2 10 Empry ‘the-sila
'_'LL:Im]::l|EI.|:']], in response e u Silo Alarm interrupl This makes sure that any charactars placc-d inthe silo
while il is hemg empriad ars pmcessed by the p-mgrﬂm

NEITE.

If the program processes ondy 16.emvies in response
- 10 ¢ach Silo Alarm interrupt, characterscomingin
.. .. while intesrupts -are being proccssed build up
: “without belng cownted by the Silo-Alarm circueit, |
Thec sito may in the end overflow wilhout lhl: alarm -
hmn'r issuwed, - ' . '

If the Silo Alarm in't:rru;:-L is used, the pmgram will rot be interrupted when fevwer than 16 charucters ure
ereived. Tn order Lo respend foshort messapes duning pericds of medium activity, the peegran should
- reeularly ectiply the silo. The scimong peciod depends on the wanted responsa 1ima tereceived characrers, .
Whilz the pragram is emptying che silo, it showld make surc that T EQ] 1 recciver interrupls erc inhibitod. _
Thiz should be done-hy teising the proceszor priority. The Sto: A larm inferropt lealure con grestly
decrease the proces sof overhead thel would b needed by the DZQ 1 receiver. This is-done by cemaovine.
the ueed o grler and @xil an interropd wr--j.:e foulme each tie a character is recaived,

-Tnc TFEI]'!HTI'ITIIE]' Intu:rruq:lt Enahla{TTE I hitc nnrr-nl % trunsrnacter i I'I1.I3n'Ll'|:I-1.h ter Lhe processur, I enabled, Lhe

- D] imsrrupls the provessor ul the DEQ L I ransmitler intercupt vector whe the Transmitnsr Ready

{TRDY) bit in the CSK is sel. This indicates.that the DEQL] is ready o accept & chargcter to be
Strgmsmiteed. s S S e . . - .

; Em.h DZ{] 1 nr_-:.-.J_x LA 111['"ru]::-L VerkTh, e J'm' lh" LransmmiLter sesion und ooe Tor 1.|ILE rer ehvel sBciiod,
If simolianecu: inlerrupt ceguesls are y:'n-:'mlt‘d Irom each gectog. the receiver section would nave
]m-:mn i pRcing its vector on the Ckbis, A réceiver .'r1t-.,rm]'-[ ti addrass X HD s h:n»rauc*l frote: having

. either a Reeoiver Done (CER<07 7 ) or Siln Alarm (C8R<0 3.2 F oceurronee. A transmiller intsrmupl Lo
caddres: XX 495 genereled by Transmaller Ready (CER<E 320 A addizional prerequizite for generatizg’

interiy s is that the inditidual interpupt enabla bits ara sat, The regommended method for cloanng

imerript enable bils is frst we raise the processor statws word e level 4 nexl, Lo clearihesel Lales 'upl BLOADE |

" bits, and then lowerthe ]:rr-::u. -zss.n:u staiog word 1o zena, Losing this method j‘-H:‘r'I:TIT‘? falsa intcrrupts from

: h|:||1Lr g._nq_rmcd

4.2.2- Empl}mg the Sile oo

“The program can emdpry tha sila &y per Fr_:ul ming conseemtivé move instroelions from 1he RGEF w
AcmpoTary Hlt:lrE‘-"q_ Lach move instouction copics the bollom charactee i the silo sothat inis por lost, and
lears dut the L:-._luumul the zilo; allowing e next character fo mave dewn for access by a followwmg nmove
insrmmizticn. Thi program cen desgrming when it has cmpticd the silo by testing the Traca ¥alid bilin each
word maved out of the REUT. A zere valoe indicales that the slo hds been emptied, The test can he
perloemad by broonching on the condition code following, each mnye inztrictinn. The test.or hit best
MATICTiRN MIAr naL i cees the KBLF becansc thess ipstructions causc thi nexl entey in the silo W mose
dovwn wrilkeut HH.';':I!".F the' current hottom chareeter. Also, [oliowing & move from the RBUF. e nest
- chiraster tn the sito i nol svedable Forat least one inicresecond, Theredare, on fast C1"Us, the p| mEraET
Mgl use Enljugh IMELCUELIanE a7 nd LIRS0 101 LILSErOCLion g 10 I pke sur2 ihat censecarive Menes | r'-'l"l'l h"E
EBl} are senar arad ]J}' 01 ]1}53 [Imn STIE ml-,,l.:sgn:f.m. d, "I'hiz prove n'rn afelec indicatinn ol en r.:rn':l]. S
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4.2.3 Transm]mng a Character

T he program contrnly the DEQ L trslmmntcrthrnu eh four :n:;.,ll.i“ra um Lhe J-hus: the uunirul umd slaliy
reaister (O SR, the line parameter n:yat“r (LPI). the trunsmmt conmdd register { TCR), and [J]E.' Lranssil
'dfm reg:ste: {TDH.J

'Fﬁllu-.mw DZ Q11 initializ ation 1hepmgmm [OLUSEL USE []:E: LPRaspecitythespaad a n-:l characterfiormar
“for each ling to be used andmust serthe Mastar Scan Enable { MSE) bicin the OS8R The program should
sct the TIE bit in the CSR il it wants the DZEG] ] tran smitter 1o inLerropt Lthe pmcé LT L

The TC L is used to enaldz and u:l'v= able (rans mission o each line., One bit in this n:ﬂ;l sLaris r-:lsucd Lo cazh
ling, The [Tagram can ot and clear bics e using move, move byte, I::ult sot, bl sedbyie, bt cleyr. end bit
clear byte instryerigns.  IEword instrections anc us:r.'l rJ'Jr: LLEH.- Enuhil: Dils d.nd L]'.l-: DTE bL[E- are ahcested

":lh:r 3 CoL ..

The I_}LQ] 1¢ran I;mr'h:T is “r:-nh r:-lln:r'tn aE; anm:r whh.,h is Enntlnunu'al'.. looking o am.enabled ]nn_ [Linoe
 Enahle hit set) which has en empty tramsmitter buffee. When the scenner finds sech a ling i loads the
-number of the Lne inlo the 2-bit wansmit line numiber { TLINE} Liedd of the CSR and sets the TRDY i
anberrupting the processor d' e TIE bit iz sel. The prozream can clear the TRDY bit by moving o charasme:
for the indisared line inta the TRLUF ar by clearing the ling enable bit, T lea ru],g, tha TRIBY hit allows the
SCANTET TO SOTCINE (L5 ACaTS h for bincs "El'_'l.']ll"“ meTvice. :

Tho slars LFan smussion un an Jd]-: Lire. Hm pn.lamt tehould set ke TCR bit Lo that line and walt [or the
©scaner to reqiest senice on the lise, as indicated by the scannar Joading the number af <he Lne irra
TTINE and setting TEDY. The proaren: shauld dhen lnwd the character tobe treesmitted izio <he TEUOT
by using 4 move byle insueciion. I003e inierrupos ave to b used, a wsaful way of starting upaling istoger
tha T{“F‘. bir'in the main praisram and Les the nn"r'al 1.FH]'“‘|TI'.|]|.lL]'ll'IJ.|_m.I.|:|l ruuiln.f]::u.l lh-:. C]TerL s int the

TELUF.
NOTE

The scanner muy find a different line needing
service belore it finds the 1ine belag staried up,
This gccurs iFother fines request service befarc the
scanncr can find the line being stared. The program
musl slways check the TLIME fGeld of the CSR
“when responding (0 RDY, to make seree that it
irads eharatters for the correetHine. Assumingthe
program services lines as roquested hy the seanner.
. the seanner in the end [ods the lioe being started.
i moure than one Boe needs service, the scanngr
requests service Inprinvity arder as  deteemined
Ry line number, Line 3 has the highest 'p'rJLr[]l} und
lime 0 the bowesl.

To coplines transmission ais 2 Ting, the prearam shoale oad e nes :]:Fi_r:i crer o he Lransmiled it Lk
I'BLIF erchrime the seannar requests service for the line'es indoeated be TLINE and TRDVY. Becavses ke .
tranamitrary ste douhic buffered, @ Elzh-poordy line mav ceyoest Lo censccotive leads,

To wemunale tranamission on 5 ling, the program Ioads the last charazter narmally, and 1.1_1il- Tar e
SCRMNIT [0 TEGUES! an ackditione! I'_h':n.r:-.ILlL""I]'ll'Il'_ linz. Th-_ prozram lears the Line Tooble i ans 1| o Wl

inscead 53 loading G TEUF. |



The normal rest condition of the teansmitted data coanection for any line is the ong state. The Break |
{BRK bty arc used to apply a contineous zeto signal tothe line, Onebid in the TDR is celated o gach ling,
Theline stays m this condiliim as long as the hit stays set The program should use a move Byte instruetion’
tooscgoss the BEK Bits, - )
;- If the program continucs to Ioad characters for 4 line after setfing (hé BRK bil, tranimitier operation:
appears normal v the-proaram regardleds of the fact that nio characters can be transmittad while the linc s

it the continuous zere-sending state. The proprar may use this facility for sending comeetly timed zero
sign=3s by scteing the BRK bit and using transmit ready inlermupls ws o Gmer. The program muost also make

" sure thul the line cotums to the - anc aLate At []]E eild of the zem—sendmg,permd before {ra.usmutmg LY
additional daa characters.

The follewing pm::du re does this, When tl:l“ sn:u.nm:r Teguesls service |.h|:- [irst ume u.[l.:r lhe pmurum haa o
leafed the last data chaeracier, boceuse (he lines are double huﬁEIEd the last data character has omly
started ransoission, The prATam: should therefore loadan all zero éharacter, andu..au; fior the naxt service -
. requast whilg the lasi character is trazsmilted: When the scanacr requests Serviee the sceand dme, the
_program should setihe BRK hit for the line, and e zéro character is overwritien, Al the end of Lhe EET0-
. sending pec; |:|::I the program should load ar all zera character o be transmitted. When the scanner
requesls service. indizating this character has started trﬁnarru.:.m{r-n 1l progcam shoeuld L]'.'.'d.l.' the ERI{ bt
i 1md thﬁ next dara -:hamclu- , -

4.2.4 Duala Set Couatrol.

The program may sense the siare of the Cdrru:r und Ring Indicator signals fnr cach medem and maxy
cuntrol Lhe state of the Tz Terminal Ready signal o each modem, The progrim uaes 1w regislers G
caccess the DZO 1] modem senirol logic. There ate no hardwase intarlocks between the modes coiteo]
logic &rgd tha re I:EI"EEJ' and teans f['Li.l{Er]':Jgj{: Any wanlsd sequenece should be dome vrder program mntrr:il :

. Th& D-ﬂ.[é'l Tecrminal Rt'm.l'- {DTR] kits in the TC R arc rn:'!-.‘l “write hits. ‘Senlng or ¢l eaunil a bit ||] Iﬂ|g

-J'Lg'lﬁh.T 1umms the .'-l|‘j1I':I[‘.lIH“' DR signa? on or off. The program mey weéess this register with word or byte
mglodctivns, (11 woerd instrustions. are used, the [3TR and Line Enable bits are accessed wogether.d The
IPT R hits are cleired by the INIT sipnal on the Q-bus hut Bre not cloared ifthe PreETam :Itﬁﬁ the IJ.-"Q] 1
by setiang the CLR hit of the &% . .

The Carricr (1% .ﬂnd Rlng i Rli }.'uts i, the: MSR dre resd-only hits. The program can determine Lhe
current state bfthe Cardar signal for a line by examining the appropriate bil in Lhe high byie ol the MSE. Tt
can determine Lhe current state of the King 2ignal tara ling by r;:*.-:ﬁmining[]]e appropriate bitin e low by le
otthe MSR. The Frogram S examine these repisters ul different times By osing move lnete or hit test bete
inscructiomz, ot can examing tham as 4 singhe 10 bil regisler by wsing muve word or hil Lest wrirdd
instructivme. The DZQT modem conral Ingiz does not intarmpe the processor when 4 Carder or Rise
signal chapges stawe. The progiam sk Buuld rq__ult'!]r hampl those registers to doterming r"n: currant status,
':!u,.E.I'I1|.1|1T|"' '31' | "|F" T-HTE! |5 N1 Becaseary.
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CHAPTER 5
TECHN I CAL DE SCRI PTION

£1 SEDPE . : :

This chapter describes the handvware in more dem:ﬂ and gxplains the Fun-.imnal fieefarmance af’ e
different circuil elements. I covers (he host imerfage, the multiplexer ifsell, and te ELA Tine interface,
Signal mmemonics used in this chapter are the same a5 those used in the field maintenance print sec. The
prefixes feund i lhé print set, however, aranot used here: These e prefixes reler 1o 1hé print shaer numsber op -
which a signal originates, For exampie, D6, I ALD H ariginales onsheel DO, Theprln'r sel |5 usetnl, lur
oL nl:l..tz-sd]‘_'r o undarsigrding this chapeer.

ﬂ-“gn'- possible, all Hauras in Thw chapter alap n:fer t 1he shesl number U["[he Tle,u:l ‘11311'IELI1HIL.E print et
where 1ll-=~ full schemaiic is to be found. An cxample of this is a.hl.'-'.’.]'.l in Figure 5-1.
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Ficure 5-1  Labeling Conveniions

Appendiz A COTLANS pin-for-pin descnption: of ihe L&l clips vzed in the 19724001, and slya che Y1LE]
“semi-custom TC {DMCI6TH] which provides most of the fungtions of the 1XA0H T
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5.2 'CIRCUIT FUHET’IG\E .
The mzjor tonctional areas of the DZQLL ciccutry are re]:nr&s.emed m Flbu!;L 5-2.The numh.:ﬁ ‘in the
_ _blu-.. ks Tafer to the sections in which the I::Iu::-::t:s are dJSE:uSSEd

Datatobe tramsmitizd arn ghe cﬂmmumcanl}ns Emes meoves feon tie Q bus theough the bus idteclace o Ui

TR inthe LARTs There it is converted from paraflel to'serial form. and sent to the EEA transmitters. .
These transmitiers . conyere thc scrial data from TTI. levels tn ElA ]eue]g, and send i to rie

_El‘.l!"!l:'ﬂLlﬂ1-..EIl1liJ]']h line (ar madem): The an.crrum lngic requesats m:n"l-:::: when 8 ransmicter is emypty, The
transmmitier contral determines which of the four specified hecs is o be uﬁcd “indicates’ which ling is

selecled vin Lwo CSE bits. and cootrols Uhe luh:de of data. : . .

. Drla -:-.’.l:m:mg t'mm 1hﬁ CcominUnicalicns I.ll'l{:'.-u i u:rmnru:d from Fl14 fevebs i TTL lt» els by the ETA
receivers It is then conv eried feem serial formal into paralte] fermal by the UART&. Thr parallel deis
Cleaves the UART receiver bulfers amd is stored in the silo buifer. From there it is transfomed to the bus
©incerface, Thebns interface places the data on the Q-bus. The interrapl bopic reguests service when the siln
 burter has gither 1 er 16 characigrs of received dala, as selecled under pPrUEram sontrol. The ruL:m:r
" gontral sgans the Teees h.r status, ang. 1.&111.1013 the ]cradm_g and unloading, of the .:.1]-;1.

Ths spoed anu Furrn ac Ln:nr.m] Fl’.‘]‘.lETEtE‘i -::Ir;--.:l-: Signgls for :J]e L ARTs Lindsr pmg_rm]] cumu:.l 11 selesly
baud rare d.TIl'J l..-;J]:l |:|11 ;Id.TIl:r bil, and characier-icngth peramaters.

The break logic mliabis oulpial d.uLu so creaiing 4 BRK signal. T*:n: fnur lincs operats r|1dq.|1-:nd|:"rl1. and
uoider prograin coolecl,

The mamtena::ce made SE]:"C[Dr pmudt'a ihv:: faviline Lo bmlr.h Lthe dd.tu Lt '|:IIJ._'1. t1: the duty 3 .rpuln T'“s*. i5
uqed Wity module np-e'lau-::u: .

- Fhe powr supply converts 'l-"i:|1rﬁ,gl;:3 *'1!."1I|1'“|I g g tie 1) bus backplane wanepatve 12 volls v needed by

-, the modulz.

Thl: different Blecks shawn in Figurz 3-2 are *I:, .:rlhn;:d in more dedaid in the fofloy "'“-E SECLIGNE,

L |
(]




T HLE

1'%
GUT

1 AT . - . .

. Vil HIF= P P M

TOFE ZECI :

L R - L j—h-_::__l_l
. AEFECTOR
AP - . A . . ‘F\.E::”EI\' Fl, . "rITF
i | onuTRG [ . IHiaE - st TRAHS

~
I
|
1
|
|
Tt : : ' ECTION _ e | ' F—[l- i [
: 1
I
|
|
I
I
|
|
|
r
k

s

T

. i
e, - . - - AL B T R i T
L . . - ToemzlTon el

| RS HX 1 g : AELEIVE 1

AFPTINM . ! e
L i e BT . :

F3&w

L
X T

i =

DaTs
IH

e e ———

]
L L HIF
ELZ “TEAFACE
> L0 LM -CL
[EEHHTEES

I IR

.5
HTERFALE
L

St

[N

£

L . ST
. | LLINES
HEREH Ih_l

-

-
FVE
STECNIM

5.

B |

148
RN R

Gt . . ° . ' L ! . 3 T ET|
R it g . J
LI TR R S A

o 1 rr—— . . L ! W . L .- .
: ’ LTI . . . pmn e o . oo
. <’ i {: SECTIh LR RN i

L.a.2

F=—7 - -
| :

I

I

e . nhen

_F'i|:_'|irl: 5.2 Snuplified Functional Block Driagram




5.3 DzQu 10 Q BUS INTERFACE

53.1 Inlcrfau: Sirnals
- Flgure 3:3 shuws the a[g'l.d]:- thal ]]"LtTJ-d.L-E: the DEQ[ f tix the Q -bius, .'1|1-|;| Table 3-1 defings T.hl:‘-'-.E: 5|_g,rla]5.

-k i - B! & .
ey

CBIMITL

BIAKE L

I EBS7 L- <Dt

BEymi; |

BLIM L

BRouT L.

EWTET L

ERFPLY |

Atk

Figure -1 J¥40)1 170} bus Loterface:

. Maemuonic

CTable 51 DZGI1/Q-hus Interface Sighals

Description

BINIT B

' _ﬁlR_Ql-_

CEIAKI L
BIAKD L

REEST L

- BSYNC L

IN]TI:*LLIE.E BIMIT L is assetied bv the prn-.,:ﬁf.nr ko initzdlizc ar clear ﬂ” .:‘IN. Fe Tl
Coomngcrad ) th&l b '.I._}JJ.:» sipnal 1 y;.ntmlr..d O POWCT-UR.

Tmaerran: R‘-‘qucst - A dft'i ice asserts 1his sipnil witen iy Jn‘.&rrupl—_:n able ond inlcrmepe-
regquest flip-flaps are set. I¥ the processor - status word PEW-ITx is 0. the prcessyr

a...Ln:wfI diees the IEE[IJI:“ET in r"l:]'unnse: b asc-e-l'tpﬂfl EINN L and EIAKD I_

Inlertumnt An:‘k"lrm lcdie Input and T:r.[r_ﬂ'u]'u: A“kn-:mlﬂl:',ﬂ Lhﬂp'-_l[ [men Lzl a._]-;nu-.,].;:rjg:_'

P L nerated by the PrHCSA0T IN TESPONSE 10 &0 1TTEFF‘I_|1 request [BIRG L) The prscessor

asseerls BIAKO L which is rooted to the BIAKT L pin af che Arst device on the bug, I5 e

device it ol asserling BIRQ'L, il passes BTARKT Lin the newe lower wriarity devige n Li.q-_-
p |

' l:|:1"1]I] CIf s BL"LRG L pm DL]'.II’.]"P-]E-L s E]AK'D L nutp.uu'r 1-2 mh:lhln:d

Bank 7 %cloot - Tha L as NG EBET L -.-'.]1;-1- an wldrese in i.hr_ uppuer 4K -wnrd hank o6 _.
(-hus address space is placed on the Bus BSYNT L then becemes wiserted und BESTH

SLUYH dvlive ﬁr the dutation nEthe pddrassing cvele.

Eu'-JJL]J'Lmu_I: BE-.'T MC I_ i .thrh:d hy the CPLI 4 1ndr|:.5'r|: Th =t it has placed an od |11-=~_.1

“on BOALOD ] wx BID. ALIS L BSYNCOL slayy wisomed undl the rransfer is comples,

N
j %

Pt




“Table 5.1 * DQZ11/Q-bus lnterface Signals (Cont)

Munemaonic Description

r

BN L Drata 1|1p11. BIMN L, iz used fr:-r iwn Ly p:&» af t:uus {IpETﬂTmn‘-

1. When asserted during BIVNC L time. BOIN L indicuses an input ransiat, and
" rtequires a response {BRPLY L} BDIMN ). is asscrted when the CPL is TCEIfl,-. tr
.aceop d.ans. from the D2 .

2. When asseredwilthoul EEY"’JE‘ J_,1 B 1'Mh LL d.lm.-hllth tha anllue'“upt n]}" raziim iy in
PriMTess. .

BDOLUT L - Diwa Output — When asseried, BDOUT L indicates that valid data is availaale on

' - BDDALOD L o BDALILS L. and that an owepu transfer is in pregress, BDOUT L is
*deskewel with respect e dala oo the bus. The [11Q1 | sl assert EHJ’LT Lragampie:
* the Lewmeles, :

BWTETL  Wiiw/Byte BWTBT Lis wsed in two ways W conteol a bus. eyele.

1. Iris asserfed -'jun"g L|'IE leedine cdge ol BEY R L toindicate thatl k5 l]:LI1. SR BILCE
is o fiollnowr [T] ATI:I or DATOE), indtead of &n input sequence.

2. Tiis asseroed dun'nu BOOUT L. ina PATOR cyele, Fnr by e a;]dmss.inr,.

CBRIMLY L Reply — BRPLY L 15 ussecled in responss 1o F'J}TT"- L or BDOUT Land during inte: Tup-
acknowledpe lransaclions. Liis genaratsd hy the DEQLL woindicale that it hﬂ';j lzoed il:
data om the EDAL bus, or thart it hes a-.ccru.'-d outpul from r.he bus, .

EATOD L Dam Aldress Lines These lnes are :hc bidircetionat hus. Firsl. e CPL places addre s
. infarmation on the bus, then, atier the needed device has been addressed. the CPU
BDALIE L . removes the addeess. Then datk is placed on che bus, either by the UPLfar an culpal
leumsler, < by the DT rar an inpac transfor. : .

Tru-:.au-'.i-:_u'-* }Jem--é;;n the CPL and the DZOLE cua be progzan nitared or interrepl=driven.
7

Ar input aperation (DYATTY 45 equis alénl o a read apesation, and an ﬂ-.l]'.l LD ’LT'C” pelatian i
equivalent o & write. A DATOD wrntes a bvte, A IATIO cyele 15 equivalent W a cead-modif-wrice
avale. First an addressine operalion 5 ekeguied, followsd by an input word transer, in A wey similar ioche
134T eyele. However, BSYNC L stavs in the active stule aller completing the inpas data transfer. The
canses the eddressed device lostay selepsad. Anoutpul dalu tramsler then follews without any sddresding.
After the semplelicn of the AR transter. the device lerminales BEYNC L. cr-nlpl“l.m«' lt AT ]':'
_c]rc'n:_ The vulput parl of e cyelz can be a bwie transfer. This 13 & DATIOB.

%.3.2 . Circuit Operation

5.3.2.1 Buos Tntorface - Dhatg and cancral sipnal move betwden the Q-Tus and the DECH | transmis
ghgd recoive piccuilny eongh @ groopeof o rrensoeivers, muliplesers, and latches.

The bus crensceiver s are made )i of foor [HRE ransesiver chips. Thass buffer tne bus signels BLA LG
tr BIXAELS wo the devicé intesaal dats hs hoes 00 w15, The device data linzs heve thoee Logleal 51w
TTL . TEL-high. and disabled (high impedance. .

gl
A



-

The D00 Lransceiver I.'.'hll:l'-: also diccode the address and 2 .;.EnET.ﬂtE the vector. The address is decoded by -

- compasing the state ol BDALOT o BDA LI 2 with the state of addrass switches AL to AT 2 {switches 1tn.
S0 en switchpack E28). When a CPU addresses an 140 device, it assers BBST Libank selzct 7] during

address fime, This indicares that e address izn the 1op 4K words of addressing space, andenables the -

TICONE fransceivers 1o decode dhat address. I the sibdress matches Lhn: m:mh selootion, the transcéivers -

; AESLIT "-:1-". l'L H H o the I/ L‘-l conirol ]ugn,_ .

Dunng cata Hmc thn: tTan ol Entrans’rer I:I-m-.. rmmthe Q- buts tothe u.imm: data bus lines, L[Lhn: u]:rcmu-un
1s 8 datd cucput transfer. I the aperation iz a data mput rransier, the 10 control logic asserts READ L and
. RDEW IL This swilches the lranscrivers into theic nppnmtc d:lrr:c'rmn 'I'rhtl e thew transter data fram the
Jet e I.1.:1|i.-|.l. bus o the 1:! I:nua . . :
l?-'m'- elies ¥ 40 V08 1_5'&'-']1.'3|:LES I o6 onswilchpack T13) contral dhe gencracion of vectar addrosses. The
- ewiteles contral 11e stale of ihe vector bits O3 Lo OF al the time when he interrupd logic crahles veotor -
ganaracian. Bit (02, howevar, is ﬂl.IIl.':Im"I"I.L-ﬂ]]_'r cumirolled by the- Lnl:rru]:ri tugec, undl indigles uh:th:.ru
- ATANEMItCT OT A recgiver interp is in rr-;:ugne;-s It is set [or w transmitler inlermupl, and -;.]uu. for & recoiver

Cin tetTune.

_ Wham an intarript nczurs, the I-:-g.lr siare . GF e vector swilches i 'p]d.Ll:l'.:l gn Lhe {}hn fines. The
. Lransesivers dn this withaut the nrei:l ar R_E-'"uD L or RDEV K from the I:Q contzol cirouil.

£3.2.2 /O Caatral — Thiz dogic: cnnfrols the flow of s#ams :ﬂd data bits bislween the Q-bus und Lhe
devive regislers. [t monitors che thrzg least- -zsignificant bivs of the address word io determing which regisier
1 1 e readd vt lesded, and which bvte in the e gister iz gftected, It monitors BW TBT. L {Write Brele) 1
CGereriune.d a byle ur v werd @5 i'.u::m-1 toaded. The CPU cen writé words ot betes, hut reads anly wouds
Ln?lr'[ml ;-Jg.nal* BDl"'"I L dnd BDEI'T_TT Lindic zm: u]‘u:th-::r rla*a in to'he moved into tha CRL, or r;-u'r of'it,

. Tha maior E]EJ]]-&r’lt i t‘he LOcontrol vireuit s e Df'{?'Dfl protoco! chip {Figure 5-27.. T'hc q_h1]1 uscs Lits 011

- and 02 artke device data bus ta decode the device revister address. Tt ther asserts one of Lhe four register
seicer Hncs. 10wses device data aus bit 00 and BWTBET L select sither I:Z}LTT]IB L fur a hich ".wlt Lro
- IDT_-'TI B 1. for & lesar bate.

. Ihhu;.puminr_ is anoutput daratransterlindicated by BDOLT L), :lrn:i.ll[!.p axternal 1o the D367 B uses.
the regisler-seleat szgnals {EI_‘ZI Sl BELG L) together wirls . S

o 'i;}LTTLH L 1o prociupe I.n.n'd nulsa WRLE H
CUITHE L wo produse lodd pulse WHEHE H.
CHITLE L and DI‘TT-TF] Lo |'rm|:]"|:|: Bath load |'.-1:|Igl=;*:

Tlu: circuity wso tn::L"dL'!-: the ropister-seleer sigzals to produse ROGA and ROGE. Thasz-sighals

{WHLE H. WEHE H. EGB al RGA) are conneeted to the DOC3ATE chip and énahle the apnrapriste

"1}}[-& oo bvtes i the devies dlata bus o be loeded Inlo the selected regiiter inside the TIC3GTH chinp, Tahlc 5-2
shoews tha register selection. -

Table 5-1. REpﬂur S-eh::!llun

D004 SEL Line [Aetive Low) 0 Beledied

0o .z 4. & "RGA  RGE  Register

L H H H L- - L C5I .
H L H H H L RBLF/LI ".]!.
H H . | H L H: TR .
H -H H | H H MERITIIR

5h




The [3CKM chip s d::a:bnﬁ] e connet Ji Iucih 1o the Q—T‘Lﬁ and W decode active LOW SIQ.I\" '« A1 the
BDIALOD o BDALOZ inpuls. ln the DZQL L, however, those input pins are conaected 16 the bufrzred (and
inveried) device deta bus lines DALD to DALZ, n.-:lucc (}-hws luading. Therefore, the decoded outpuls
SCELO wo SELG have their vrder reversed. So pin 17 of the DCO04 is now SELD T instead of heing
~8ELf L. undpinldizs SELS L instzad ofbaing SELD L, and e sbmefor pins 15 gnd 1. Tn the sameway

OUTLE L and DUTHB L pins are reversed. Fin H.HHLEHLTLL"I.E- E-l:l'i:l‘-'llﬁ in .-":.}'I]:IE]'II."IL A for the DCO04 are
the slandard desigrated-pssignments, .

The 1_,“'n;:|,1|1rl.- gxternaliothie DOCIRTR aka a acnvrales two signals mmed “’RCQRT_«E " und WRC EHJ"H H.
Thess are used to writc intermupt-cnahle bids dnto the DO chip, These bits are also copled in tre
D3GR chip #ia the RGA RGB decoding process. and are availsble far read-back purposes.
WHROSKLE Lis also wied m_g:,Ler with DALA LC.‘:R it 4] o pencrale Md:-ltt' Clear MOLE L. and
MOLE H.

If the aperalion isan input teanstar, 'mn:]h:ated'b‘- BTN L. the register-select Baes dre also used 1o Joud

dily Fror-lhe device-data bus ta che Q-hna The 170 vanlro] genersies o load pulse appropriale 1 the

_prrecl ré pLatet, and asserts REATY . and RDIEV 11 RDEY H cavses the 1M26TH chip o place e Gala |
- [rorn the setected register an the deviee datwbus  Table 3 2), EDEY H and REATDY L westher enable the
buz transeeirars to transfor the data fromn the device darg bus to che Q ~hus [ Tuhle 5- 4] Aldl Thﬂif“ Dits -

shown a5 ‘Mot Usad’ in Figure 3 | wres held ot vero by the 130 “—l.‘!' B Ingic:

_ Table 5-3 Tmnsce]ter Swnchmg

READL - RDEVH - Made

IT L 2 -bus to device date bus

H- | ' H [Ines noL ueedr . :

L - L . -hus giisc-:;m:r-}led:-'-:1&1-'i|.“..c drts busomes
- L .. H _ . Device data bos to {J-hus .

L5323 Ieput Operdtion — An inpul data transfer (B¥ATE bus ovele) proceeds as fallows.

C 10 The CPU pleces G device sidess an (-bus lines BD A LO0 L wBOALLS L, ang assans RS L,
© - EWTDT L 1 nsgatec al this time hecause sll anput translers are full words. {Figume 2310

Fa
'

The bus uansyeivers are :nr'h..iur-:d ly recedve oo the Q-bus nnlgss switched olherwsss
. BBST L engbles the transcoiers we decode the address and o asser. ARATCIT H. whic
+ | enables the 1 'O comaral care s

3. Th—.‘:(FL‘ 1:5errsHH‘r'”~ll'. E. The leading edpe of Eb’ﬂ"-:'l. 1. |Fh.|1n.ﬁ1ha. stacs ol MATCH H
© and device data hus hits 00 102 imethe protocel ship, Teese are dedaded wproduce SE11D 1.
T{:-'ﬂ-].ﬁ I.

4. Mext, the CPU removes the .:u:ldne:-< fram the O-hus lincs. negazes DRST L. and as<cms
: BN L BDIN L causes the B0 control fn generats ELADEL and ROGEY H Theae < anals
place the cortents of the selected ragistor on s the device data bus and the § bus BN L: e

- eenerales BRELY L This indicates 1y the Lumpulm that the daia is on the l"ll- '

5., The compules reads i Lhe -J.:“LH and t“f“ﬂ noaEleg EDIN L.



: H‘.I.:'-I _U—‘\ | o R ; S
._E.E.w.:-h _ _."'-, o . . B g _‘/'"_‘-.\_

'|'|1E' L i:u'nlrul Jc:g:ic FEF-.]“E{II'IdSI o the nepativn of BINW L by I'H.."_.EETiI'IE HH]*']_,Y}]_: B

. The €U terminates the hu-a cvele by ne _g,mu,g_ BSYNC L.

- When H‘*‘r"l"'\lk'. L hecomes negated, the }Wﬂm] chip celeases lht' CEgdster ‘selection Imq:-. and
the READ L and RDEV H signals. The bus interface reluins o il normal L.un-dnmn af

TG rrclm tho Q |:'|l.ls tmd Lrumsmilling to the dcuu:e daca hus

" BWTBT-. }’ k|

REN 1

ril‘.ur i-4 D-a'l.l.d. IJJ]:I._L Tn'nmb

5324 Owpul ﬂiﬂ-‘rﬂllm! — The DZQLE van accept data fram e comprter i either byles ur wonls,
To writz 3 word oul Lo the device |11|}q1u]e the CPU perfarms a DATO bus cycle, To weite a Byvle. i
_ pL o a ATODBR bus :._-,r.lr. |F|Fu||.'- J A outpul duly tcanafer jor n-.:-c.:c’s as fiollow s,

e

 The CPL p]:‘LE* he device eddross on the ) bus nl asserly BOST L and Fi‘iﬁg THT L. rL‘mm £

- - acdress dime, BWTEBT L is asscred 6 an ourpyt cpreration and nepated for an Input apicrecian,
BERY L onabies 1he bus imterlucs to deende the address and assert MATCH oo tre 17 ll;'}
cveniral. The hus interface also wpplies address hits {4 0 02 1o the 17O conlrol.

“Fhie CPU usserts BSYNO L, The 1 sding edie of BSYNC L laiches the states of MATCH 1T

and bils 00 o 0 intnthe THIRME proocel chip, TMATCHHIs qun:rre{l the chi P decuales Lh
IEg.I:-i-E:' 4|J|Jr{:~.*_- and asscris TI11: Appragpriate 5e]¢|_,l_ ’Ln

The C'PL remaoves the address from e bus Jm.;_a. and nopELas HHH L. ]_| a byie is wr he
transt -:‘II“::I EWTET L ata:ﬁ sracTied, IF a\l-.’.uﬂ i 1.-;.| be e anﬁﬁ.rn.d RWTBET Lis m_-;:dmi

At this rima, the EPLI psserls BDOLT, » whigh alless s the D004 i:-rn'rr.u:n chipro rh:mdt—t]:u
states of BYW BT Loasd e lulohed-in Prfrl ress bir D0 The Di2004 wses the sionals moasser L.
vither QUTHE 1. or OLTLE L ur bots, for word transfers {Table 5-4), These sigrals =+
useid with SELO Toto ';SF'L'& L 1o wrile Lo the Eﬁ;jl‘ﬁprmrc; registérs,

:.-’fnjl.l:'l Lie DCUD4 chip rote "r-:,E I:EL'JULT L, |l II'IIlldII:“‘- the Hu': F-'.r]ﬂ:r signal,
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Figure 5-5 7 Dt Duipur Tiiﬂing'. .
6.7 Neat the CPL removes the data from the bus ]ij.'n:..':i end negates RBOUT L. .
T The DU zhip r'n:.t..pr:-nd:-' 1 Lhin Dy negading .BI'-'-..l’L'r' l. .
. 8. Fhe CPLUMthen werminates the hu: ;.:}-L;:LB by negating BRY ™ {' L and, :i?&pplil.‘uh]-:.'. 8w TBT [
. "n'n"i'.n:.;! BSYNC L is ni:,gul:l;j'.. the D004 c]‘r*‘- nogsies the rersler selecl and byvte Iin-.':_=i.

"Table 5-4 B:I-;I.E Selectlon (Qutput Opcralion Dnl}-}_

Internal Signals . Byles
BWTET 1. RDALHD Asseried - Selecied

H X OUTLB L "Bl
: : and.
- QUTHRI. .
L .. L OUTIEL . Low

L W OUTHEL . Hig

5325 Yeetor Opecation — The 170 carneml has the allditicnal lunclion of assecting BRPLY Lin
respunse Lo ¥TE H from ths inezrrone contrel ceoesan Tl action i gt ol Cae inlerropn sequetee. ood s
independent of te BEYNC ©oand MATCOH L L e distossed i Bedtion 3,324



LI ﬁ Imitialize C:rcmt - F'.-:H:l nal'ie the I E-E:I'TEL a weeille W CER -4 slars a 2 7' A m..;m:.emncr
aee sl whick assers MCLR L (Masezer Cleary forthe DCI6TH; and also clears the T3 chip; The
(-bus BINIT L stgnal also clezis the. T)E‘{H'ﬁ 4:|1Ij.'r and g&neral&s MDMC L{"dudc-m Clear) for the
[>CE6T H

: MU Mi_ L 15 n::nnnemed 1o pin B ol the D{" 37 B ehip and -u:Iuec[]'- w.,lear& the modem repister hm {that is,

TR to 3 MCLR L. conneited 1o pin 7, has no effect on these, Thereatier, borh clears are ORed inside
tha T2 mﬁT B endsyrchronized bo the sy ainm clock to pmnde a MA"_-.J J;H. CLEAR signal for CaR <4
read-hack purmoses. The resulting ead-beck pulie is sbout 2.7 microseconds long (at is, aboul 300
nanastionds longer than the originalt, Whea this clewrs JL.hn:H" initializztine is cc-m]'.-]e're_ 0] Lhe DZQI1I.
FLELEI:: & I5 shows deatls of Lhcge gignats, :

_ ab : MASTER CLEAR L
CSF. 240, S '
E:IT o4 Cobys-SHIOIT

CBINLT 10 RGO

BRI L

e MIDER CLEAF L

C-15005

Figure 3-8 TnlL.allra'rlr_:-n blgm].a

5.3 2 T ]nlerupt Lagic — Mast of the ogie Jor inlerrupes is conzained jn the DEOO3 1111._rr|.1f:-L r_J'~|p
thigere 375 The DO0OY ehin cantains 1w inlerzupl channels, one for receiver inlecrupts vnd one for
tramsTitte i ‘terrupls. The circuit AEnErEles O Ieseiver mlerrupt ciihet when the RBUF has-1 charooier
resdy farie con npuler | Receiver T.‘.lnm: i'|1h;:rr :pt ). o when the silo huffer has 16 c]]m,ﬂ_c({-rh Tdd-_ [EL[L.
Alarm ||1tE!f’LI|::-11 o :

The RI‘LEF-E” Frane interrupt is enebled ".I],- b I:'.Iﬁ n'F'rh: L8R The 51]0 r!ﬂd.ﬂ'.l'l |nt|:r'up.u'r is gna I_t-led 'I_:--.

Csellima bt 120 Satring kit 12, however, inhikits the Beeaiver Dene sigral from the BREUF. Thercfare,
Fevener Dhme interupts do nol wesur when Silo Alum: imerrpits are enabled. - -
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The ..?i.I'E',I:i.[ g2neraies 4 fran ﬁmiﬂ:.rintérrup[ when a TDRs empiy and ready to secepl another dets autpul
from the computer, The Transmitter Ready iotermupl is enabled by scitine CSR bil 14

- Berth'the Teansmitter Iotermupl Enable {TIE) and the Receiver InL::JTuj:ll En&].:r]& {RIE} bits vre Jocated
. physicelly m the DHCOKES inerru pL chip. allthough they aré [wactionally paﬂ -D-Tﬂli.‘. CSR Alsa, for read-
I:na-:k purposes, they are duplicaied i lhe DCAGTE -a:lup :

_The (- bus Intermpe Acknnwlcdgc s.lgnau BlAKLLS HHLD L}is dﬂ'l?]r -chained lhri:nugh the d:‘ﬂmch o
 the Q-bns. Nevice priarity is fxed hy the position nf the deviee in the Tntermupt Al:'lm-::uwi:rjgc duisy chain.
“Inthe RAQ1 1 incerrupt lngic, this chein goes Thmugh hoth the receiver section and the transmitker sectiom
of the TH003 chip. It passes 1h reeugh the receiver *-:n:r_tmn f"nil 1h::n:l':-;. FEving I'|:.'|..E1'r ET mlﬂrrupia Prianly
aver 1.'E1'.II-I'I1.ilLCT i"‘Ltrrupr . )

5.3 2 2 Interrupl Traosaclions - 1|-‘r hen interccupts :L:'n: endbled and & condition aleH T 'ﬂrtuch n—seds
-l'nl.'.']"rll..l."! []:e mienum seguence p-r-::u.&eds a6 fellows, .

.] . lhe interrupt logic asserts BIRC) L the- Jnmuup: reuuest 11nc H-w:ur -8

L2 thc CPL. respands oo HIRG) L. v a g:r':rrmg HI2IM 1. and then BTIAKT L. HIAK ig the hussed
) ]|1T|:".'1.||'.|T A“knnwledpc cignel iz passed ds oarn g g ﬂnn' chain unfilic rcachos that qn;-u:'rlr&-ri )
thc mzerruni chip wh:n:h imitiated the Tequiest. .

3. .“?ht‘l.'l the interrupt Jnﬂ c recoives hiath BN L oand B1AKT L, it mssarts \'"TH Hive Etos L

- beest] e the vector seleclion switchee., TF e interrope is 4 trapsmitter interupt, 1h|:L1rJu1l elsa

" asgerls VBIT? H. This sipnwel adds Faur 1o Lhe base {receiver Jnl“rrupl} vieLor Lhat ]b sz el
by YIB H. The circuil alen negales BIRG L. .

4. VIB Hchuzes 'rl1~:1 I 0 control JE‘-E.-., 1o 15308 ERI'L‘I’ L tethe C M. YIB H CABELS 1he hus _
© transcgivers to ]ﬂq“r the an:h::-:-trc VEQIRT 0N he Q RS ]II]ES .

-} carputer reads in the ||1tr“u|‘.-'r veator, and as A resul nF Tegiving HHE’E A L, i thon
neEaics F}Dl"'-] I Shnrllxr afrer thes, 1. alun nogates H1AKT T :

6. “The |nLu::m1r.nl legis nn:g.atn:.‘-c Y¥TE H snd YREIT2 H, if apphca':nic-

-

Y. The neaztion ol ¥YTH 17 couees the 10 Lunlml iz 1o negale ERPLT L. d.I'II:J the hoy
[CeES0eiverE [0 r&m:;.wn b vecler f1-:|r[1 the Q-bus er.x

. A Jmsrrupi teansacticn does 2ol need BE 5" L, .'\-L";TCH H.BE 5'1 N L L u:nriu: 'LD L. Tl niterrupi ]._u w

N 3 mndes th-& normal 1 'U pratacal.

A Siln Hlarr" can ho l-:h.nuf"tr‘ froma Hccm'u.l Lkame inez rapi h].- chﬁcikmghw Silo Alarm J:n:lI::-I [S; AE]
bl‘t-._t ﬂ'{ kit 12§ when 3nicring & scrvicc oS .L1TIE : .
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: Figurg 3 8 Intecropl Timine.
54 LINE MULTIPLEXER

5.4.4 ° Hardware Deserlplion o . : :
Allfour TARTs, thehaud-rate geseralocs, and the coneroltogic are inteprated within the DC3ATR. Thigis
i semi-custom T eoncsfned in o G8-pin plastic leeded chip carrier {I'LCC1. The Receiver FIFCks are
exlzmal L the DO3ATH : - :

5.4.2 UARTs and Contral

54.2.1 Receiver Operatiem = The LART {Upiversal Asyochronous Receivar Trazsmitter) eorives
seerios does (he senmal-lo-paralle! assembly of received charaewers for cech ling. It &lsa does panly
cheeking, Draak detection. and overron detecrion. Each UART i= doubfe buffored, allowing a rail
character-;ime ta removs U received character to A Tiardw ore BofTer. ) .

The TARTs arc scrviced by 2 sample-and-hald search-priosity circuil. Sampling privrity of the dats-
available fugs 35 highest fof Jine 2 aod lewest foc line 0. Sample gid iold tmes ars sepacated be 100 s to
allow (or Pricrity Scloceion setrling tines. When a Nag s fourd, the conteel leeic degosits the charsetor
nter 2 16 % 64 Tirst-Tn-Firsi-Our ( FRFO) buller ' .

Serial diti voming in is applizd to the receiver sectivn of the sclested UART. which samples (=e seral
ingrat ab the ceceiver clock rate (16 times e data bit rete). A line igin & continueus mackin stiie whon
idle. When 4 slart bil armves, the AR derears the murk-lo-spaee transivion, It samples e Yae aguin e
tha time corresponding w the middlz of the start bit, Iithe line s marking, the LLART lepic zssumesil the
firse samnle was neise and contnues sampling, B it finds that the line i st spacing, hawever, the loei
assumey it is receiving a starl bit, sod cniers dacg-enny mode.

In data-entry mode, the UART clocks duta hits sequentially s 1ti:_uppr-:1nﬁun: hits of Lhe reoeivig,

vegizler. I parity has been caabled. the UART cheeks the oiel o the je ceived dets bils plos Lhe pamisy hit
{It checks Tor an cven toral if even pacity has been selected, and an odd wtal i dd pesily has boen
selecled. ) A parily coror canses the UART e sel the parity-crmor-ag, bicia the high byie of Uie RBLT

s wegnd :

5-1%

=



"The UART choeks e see if Qie bine is marking a the stop-bii ime. IT it js marking, the UART Ingic.
agsumes thare is & valil siop bir. 1§ the line i spacing inseead, the LART sets the framing-erme-fiag hit.

Alsau: half way throgeh the stop bittime. Qe UART crudsfecs the cecejved character, the parily-ermos bil,

 gnd ghg framing-error bit, from the receiving register w the holding register. Al Lhe same pitnes. il asserts el
Data Availuble sipnal w the receiver control Iagie. If the previdus ¢heracies has not yet boen serviced by
the receiver cantral lagie, the UART sets thiz ovetrun-crror-Tag bit o indicale that the previous characier
was Jost TLcaw ooly be recovered by refransmission. . -
Tha receiver contral lnads the Sedleats of the RBOE idata and sratus} into the FIFC bufler fur transter o

the computer. Ve roeeiver conirdl diréuit determines when and what lype of reseiver intercupl Lo requesn.

£.4.2.2 Recciver Contrpl - Fignre 529 shuwy 4 block diagram of the recetver control section of the
DHC367H chip. The [unclion of the control sectioa is o scan the UART statws and place UART data
together wich the Ene aiumber and ceror infurmation in the sila buflés. At the same Lirme, il alsocimdicates
" recgiver canwrel statns (RIDONE anc SILO ALAKM) 1o the CPU via the CS5R. and, if edabled. rec CRvir
uterTpet. - ' ' . ' . - . ..

The scanming Jogis is girnilar to thut ol e Transmet vonlecd logic — it warks on a priority basis. Line 3 hus
thehighesl prierity, and line 0 the jowest. . C . .

T:.-n'e following Lablke [ Tabic 5-5) chows the pins of the DCIET B chip cthal are as sociated wilh Uhe rezeiver
- pontrol funs o, : - oo :

Table §-5 DC36TB Reveiver Coutrol Signals

 Pin o Signal - - Dgscriptinn'

3 . - FriH®H . - Framing Crror Lie 3 '!E]I:ll‘.pl..LL'
.3 ' C WAL - [iata Vaiid Clurpur
| "E o RTNT I:I " Reeaiver i[LI:E]':'I,IIFI‘.:T ﬂ'it]:l.ul '

4EI o ' :__ SI1123 H . E:E'_i[.l In [."u]é.n::' 2nid H].-I.-: Crutput

411642 5LDT H L 5]‘1@ Diars Hit 7 au]..':]_H.i.[_ fOeput
- - o BLIMiH | .
- 4E tt; 50 RSB . I Siln Dhala Bir 5 ‘r.r:- Bit I:I Chulput -

SLDO I - E o

% B - . EiHUl. H Shifl In l‘l!|'5|: 231 E;-"Lz .D-.L[p*..:[

53 | ARDY H JER E_.Eeufl}' Trpul . -

3'4. . | ORDYH ' 'l.'_'lut }-{cﬁ.ﬂ'_-.' Tnpul™

. {| o STCLREL - - Bio .|:|.L‘;L|I Chutpu:

L4

L=

i
.
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" A sample pulse is pencrated gvery 400 ns in the DCE&TE,.me an intermal clack. The 531ﬁplr pulze’
stredves e ighest-prionty active UART whizh Ras an assembled charzcter. A shift fSHIH Hipulscis -
generated 300 ps afier the sampie pulse, &5 long a5 [ROY is High (the FIFD ix nod fully, SHI® ITcan

aceur as arly s 10U as alter the character is assembled. or a5 late as 70U s afier, because the peceived

charaeter is fiad s¥nehronized with the internal clock. The SHIO) H pulse loads the datw into the FIFO. .

" The segund shift pulse (SHI23 I is generared 00 1 after the leading cdge of SHID1 H. This second -

pulse tuads the status information into the FIFQ.

. The FIFQ buller is made up of 4-bil-wide chips, Dala loaded into each chip starts to “bubble down' a8
. woon &g it i leaded. The TTFO is 16-bis wide; two chips (ELQ and E30) are loaded by SHU H, and
another fwo (B4 and EL7) by 8H123 H. The contents continue to “hubble down™alter the second shilt
—pulse [SHI23): Druring Lhis time, the chips hold TRDY low and prevent the next WART from being
sampled. The warst: gase “bubble-down’ tmé is sbout- 2} microseconds, after which IRDFY again goes
ligh. Figore 5-Hi shows the iming relationship botwoen these signials. . : '

" Thé FIFO buller is cigared of all data by the signal SLOLE L. The bufler becomes empty, and provides
space for 64 characters; IRIYY H beeomos azsetted and ORIIY H is cleared. The signat SLCLE L i=

(Benerated by the register lateh which carmespends 1o lhe Master Sean Enable bitofthe CSRCSR=08 ).

S0 Jong a8 CER<Q5 stavz elear, the FIKO buffer is disabled in the clear candition, Therefare
SRS S musl be Set to allaw Receive and Trassinil conirel operaticn. 1 is auiomatically cleared by
- Maseer Clear and by BINTT L, ' : : '

enir ﬁl' Ay SO
o SEF WITTF | :

;Hu____h - l . I"._ ._._Jr' . . \
RN TR H{“,n‘ . ) : '_.__ . B . L._

Wwre
s I R : ' !

o o F '_—'1"'(f'._'|_ 100 ]
S_G-Tel x }:' JATA LINE 3 1.': ETATLS :|: x ___? P R’ NATE LifL 2 _'J{' = aTl.s :{ X

]
[ —

| BFF RITC &

AT i R SETMOTES
’ r-.-:.JI =0 ASRLYE LIMNE COARLE 1 DISAEL =50 T 3 HLS MOIGE T
BT 2 HIRCTEUARD A CORY TIVL Way 22 P 1R RIGRRRFON RS

CRATE  AZSLWE 16 HCrakal "FROGNT LG ALSst Bs 4Ll
Figure 5-10 Rezeiver Cantrol Timing 1%agram
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5.4.2.3 ' '-Tfa_ngm[iter {Opcration - Dwring idie time, tha TART tramsmits a eontinuouws masking signal
and hulds the Transmitier Ready signal asserted. The treasmutler control circuilry uses this signal o
deteemine when to iniligle o-lranstuiler ineermpe ceguesl. ' : o

When the cotaputer has dala 1o truismir 10 g communic akions Ling. it uscs 3 DATO or 1YATOH seysence
in addrass the Trapsmil Drica Ragister { TI3RY and wo place the dats an the bus lines. The kyw biie oz the
TIMK werd is loaded inte the helding register in oee of the four UART: fnternal to the DMC67H,
When the duta enless the halding register. the neat D367 B internet clock dransfers the data - in parsicl -

- Fram the holdiog register to a iransmiting register, [t then produces « 5140 bit, followed seyuentially by the
data bits [rom the transmitting reeisler, Jeast significane bil firse The data bits mey be Tollomead by the
parily bil, depending on the LPR selting, and then the stop bil{s): Thesc bits are fed via the areaksest -
select logic ta the FTA lovel converters, ' L

The tranzmiteer, Hke the receiver. i3 douhle huffered. Therefere it can be loaded with a second ¢h aractes -
Before the fitar characler Bas bean moved aul - 5o piving costinunus Lransmiss i, '

5d4.2.4 Transmitler Contenl — The transmitle: cohtrel circudt checks Lhe tzansmitear eontrol regisles
. {TCR) tedelermins whigh lings are enubled. Itchecks the AR Ts o determing which ate ready wacsspl
new duta for transmission. Toulsa enables e loading of duts from the CTPU tothe highesi-poionty UART
Tuble 5-6 shows the pins of the DEIGTER chip that are exsociuled witly the transmiller cozizol foston.

Table 55 DCI6TH Transmitler Control Signals

Fin . ISE:Ign:ll ' I]ci;.:ripﬁ on
32 .. CWRHEH Wi High Byse buput -
33 WHKLE H . Wiile Low Btte Input -
3wl RGE Salecrd aré Inpue.
BEY S Rira Seievt 2 or & Tnput
39 ' TINT II 'l'i'hj'_.:_tlnittcr Ineerrupt Culpul
34w A BOTERLD L e Termnal Ready Outpus Ling ) &nd |
EDOTRL.I L
A2 w63 BDXIRIZ L. Daia Terminal Ready Ontput Ling 2 and 3
. BIFTHIG L .
B5 1o H&II0W Pl 1o - Serial Data Ot Cruput Line O to Line 3
' BAT»F5 1T '

Fivure 5 11 smows & block diagrsan of the rransnuoier conurol section of the D3RR chin.
- = . . Tl -

An interns: Slock peciodizally samples the swate of the Tour T# Ready lines of the T”ARTs This saplc.
tapethes wilh the LINE ERABEEs(from the TCR)LJ: applicd tra prorily selecton, This selector Jhaoses
“the highest-priority ling whizh is horh ready and enabled. Any owgpul from the pricrily sele ol s (] -
in the CSR. and agserts TINT pin 39, whivk js eoaneered o the DUOOR ot rrugl chip This ieduses B
the CPU tha serviee is needed. : . ' '



While the CPU is r':spm]d:ing Ler this service request a TTART of a h[g.h:r—pﬁnﬁt}' IIm:'mag.: alsa hecome

“Feady . In order to prevent the prioritr selector from changing itz outpul before the completion of the
service already in progress, the sampling clock i disabled as soon a2 an outpul first appears [rom the

priority seleclur. The sampling clock stays disabled until the rervice eoutine loads u now characier o the

waititg UART leansmitter, -

" The CUTPIL Erirl the pr]'ﬂrit}r selector also gates the load ]::u]:u': 5085 to direct the data T rom the deviesd daiz.
- bus inta that LART which is wailing [ur service. - ' '
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o Fig:un: 51 ]_. Feansmitier-Centrol Block DHagram

" ke service roufine disables the line whose UART i waiting Fg-sérvive (when transmission is completa)

.1

the sumpling ckock is'apain enabled withaur the need w lnad 8 new character. Thiz is done by addisonal -

logic, and prevents the service request frame permanently staying, o dhat one fiec.
. . . NGIE ..
. When 2 LOAD TCR 1s performed. the TINT H -~ ._

- signdl is cleared, and is not set again until 2 new
character {or lIne) needs serviding.

AT




F;gure -12 qhnw. the timing :n:]au:mshjp berween the d-:ﬁ”crcnl pm:-.- ol the DHC3ATH thal are associaled
'.J.-Ltl:l tha. rransmaeicc conicoel fumetlion. : '

Agam ax with the Recsiver Control circuit, the Transmit Coalrol operaticn is disakled while the Master
%can Enahle { MSE) bil stavs clear, Bacause the MSE bil i cleared on power-up by BINIT L {or on
_HE:-;tn:r Resel). this bit hust be sci before the Tr.uns:_niL Cunlml qperation can slart. -
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54.2.5 Bresk {HHH] Bits Tl 1r1 winissiom and recoplion ul BEK biis arg clossly rzlated Lo che
pransiesion and feeoption ofdetd. A sk 3ignal is 8 continoous spacing sondiizninrhe seraldata line.
Whan 5 LVART receives 4 break sipnal & intorpréls the vonlinusus 3pa0¢ @5 @ ehatacer wieh a miasing
stop hit. Therelure. it sels 1he Framing-crros Flag, The progrem hen determings how o hundle a Faming
CTTOT. . o

The Mraming error it of channel 2 mey be cennecled (via an 8331 driver amd swile gering] ro ciho

BIIALT L or BI2COK FL G hull o1 bowt the processor, This caold also be daze by program arzr |1ﬂ|'m'||
rewdizg of the freminc error via e recedver boftes, it the hardwane methad glves animmedizie respien-
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-A break signal iy be transmitted by interruptin g the flow of serial dutwleaving the UART, The high bvte -
of the TR can. be considercd az a break register, It contains one BRE bit for each of che Juur
coriziunication channels. Setvmgone of thege bits inside the DCI6T B will inhibit the o of data from Lhe
UART sranemicer to e ELA wransmitter, ol so cavse 3 Broak to be transmitked on the eammlinicaton
Iine 9s soem as the break bil 3s written. Break is remioved a5 sdon a3 he break bil is cleared.

5.4.2.6 - Speed and Formal Contral — The seclivns controlling speed and formit include four ling- -
pavamelesreessters ( LPRs), 2 Bawd-rate generator wilk [uur havd-rate sélactoes (oae for each ling, A
ehip test gelecs Yogie which allovs. un extemal clock o be wsed instead of the baud cate sencrator

“When the computer wrikes 3 word oul Lo the LFR, the following l':_w:n b5 coT, brte writes bfaving na cffoct.

= -

1 1 rine atdre s time, the bus E-[llc.]'fEIE'.E ang 'O control eircuitry &ccnde the add:e';s und =ct
© RGEBand RCA e O and | tfor the DCIETH chip, : o

-1 .

' During data tire. dalu hits 00, And 01 {w ith hit €2 tew] are decaded Lo enahle one of four strakbe
o opEimE. : . LA g ' .
Ao Bits 03 i D7 .are strobed inle the approprizte UART 1o select the aumber ol dala bies, the

nuetber of strn birs, and vdd, even, or no pariry, :

4. Bits 08 o L1 are strohed in the sppropriate baud-rale seleclor by coatrol the amauzr by which
- thed MHz pscilletor {connected to pin 6Yis drvided 1o prodiice the TART elozk rignal, Bir12 ts
also larclrad hers Tor the selected line w enuble/disahie the receiver clock. -

‘Lo this way che fowr funetional LPR= arc |=:-m'[]}' i the UART= and partly in the bavd-rale generatiors, all
Wi.ﬂ!i_:l the DC3ETH chip, ) ] .

Tnprat pin 37 o0 the DCIAT B TSTO) provides a meaas of opesiting the chig ata buid rate ofeither 192K
biand, o J8 4K baud. By remiving the normally made jumper at Wi and insialling o jumper at W1 (30
piaging @ HIGIT on the TSTO pinl the intermal LART bavd-rate inpat iz taken diceclly from pin 56
[TEFCLK) wstewd of the' § MHe npue via the ingeral divider. A arvstal oscillatorof 3.6864 BMHz s ¥ 2
drives a divider chip (T4R592) a1t B3, Jumper W11 must be cemaved. With jumger W12 instelled, che
divider arpin comects s the TS TCLE inpuc to provide 38 4K bhaud operation, With jumper W13 -
- vonnevted instaad. the divider provides 19.2K baud operation, These spreds can be sefected Fir any lin
b selline hits & ta 11 ofthe appropriase LMK Lz all Ls. Those linas witliadilferent spead-code selection are
nat affected. The position of these jumners can be found from the peing sel. : .

NOTE

Nelther the 36864 M Hz coystal oscillator noe the
divider chip. 741392, areinstalled vr testcd atthe

“ factory, They must he provlided by the wser if .
wanted, o ' .

. NOTE

SLill higher speeds cdn be ohtained by providiog
exlermal clock soupoes, The DCISTR éhip can”
‘wperate at up o 230.4K haud when pin 56 is

- eonnected direetly to the oscillator at Y2, This is

alstt not a supported vplico, and is rot Getory-

tested, -




Far test purpases. L is possibie 1o select the hand:raic generator output from the TXCS6THE chip instead of
thic ecriul data/break vutput, This can be done by placing a High oa the rest sclestor (TESTI1.1) '-‘-}u'i.«]l i%
normally hu:dmrl:d 10 gmund [de-selecied] on Lh:. ‘PC board. .

5.4.3 F[J:'l:l' Huﬁ'c'r )

5.4.3.1 " FIFO Description — The FTFO huffor funcuions as follows. I space is available in the Hufﬂ .
a character is wrillen inta il The ¢haracter then autematically propagaies down Lo the frst availatle opes
slat. 1t is stared-there until 3 ciaracter is removed from the gutput side. Remuining charasters propagaty
toward the outpat. Each chatacter is stored wilh the [ollowing format. The duta bits are stored in the Jow
bwie ar first eight bits, the channel numher iz stored in twa bits, and the Statos infocmetien § pario. ov oTTUT;
and frammu errod’ i stored in three hits of the high byte, Blt 13, '-'th:I'l present, mﬂlb&IEE- i ’t'-‘lllfl cntry.

Onize any characie-l reaches the nu:.puml‘ the bulter, 3 Recgiver Dxnc c:lr.uura. Thizindi¢atzsthata scrvive
roulice may read the huffes to gel the character, Whan the cheracter has been read. a Shift O pulse
{SHO H) canscs the contenle of the FIFOQ butfer 1o propagate dumn so presenting the noxt churucler al
the output of the bufler.,

Thz F.v:L c:x\_r[}u-m- Nagz is serviced by the seftware citherenean interupt basis, oran uﬂdt: checking basis.
Fither wey. the service routing shawid process wll characiers inthe FIF (o prevent everleads cansec by
enzering und leaviang the service routine. The service reuling wilects anlvthe 4:~u.|:u|LurIJ“]e FIH-HJ--T"'?' and
“does ol allect the recaiver eantrol scarch logc. '

5432 FIFOQ Dperatmn — The silo buller is mada up Frnm four 4-bi < b4 1"']“« 3341 sere! memory
chipa, TL1-.= chips arc armanped as o 16-bit 64 word-deap first-in-firsl-oul | FLEQ ) memacy, Dhate 2s znilezedd
inthe g’ of thememory ss described in<he pravious scction. The IRDYY H sign=l indicates that Lhere 5 @
space in the rop word of the mestmery. Alse, rig GRIY H sigaal indicates thar a word in Lhe ‘bullom of the
FIFO is waiting o1 be shilied oul

The buffer stares full RELI" words, Received charaewer dutu is slozed in the low l":rlf- umd Teveln B SLATIE
datr in the-hich hyle.

As déserined in Section 34,2, 2, he D367 B s5ifts daty into the FIFO budfer cight hies ut e Lime. Firstshe

Iy hyte [ilate is shilled? Doze e chips at F10 aad T30 by signal SHIOL H: then the ik 53 be sman “1 g:

shifted inta the chips at E4 and EE7 by tRc sipnal SII123 WL Tlis dual operation mollinleaes e b Litdars
- bus _[-_n:L'-.u:-;'u the ]_'.ll:_"'l";- B and the FIFQ, so redusing the DCFETH pinpat.

Ths ral s%if-in ime s 1.4 microseconds (BO0 2s per batel The shill-in palees ave abar EU0 g lone.
Jeaving 100 ns for data-sewling time belfoe the shifi- 1nr.'ulwc and 100 ns data holding time sferthe puli.
Refer to Pigure 21100,

Daia is f-hi*F:q.d e beerthe CPU a5 o result of cither w Receiver Dane iﬁtenupt o Maw wr o 320 Adaom
interrupt or flag, When O7F RDY trom each of the FIFQ Ehl[’;-i iz zet, C"H”"'r 17 hecomes s21. s is
applmr_ 1o the DC3GTE chip

Lc:|=1r. toside Le DHC -F*'-'ng'rrt {'}RD‘L’ I o e autpor pin RINT, as lomg a: Silo Alam kranle nq_l.:'n' :
Therefore RINT H fallows ORDY H diectly. [F Siin Alirm ['nal'.-ln. i5 wel lowever, ROONT ¢
prevented [Lom H.tscr'uml-ll”*-ITll TLcan onby b= agserted by Sile Alacrn - vathe 161h reacived chozic l-."

FINT H goes tnthe interrupt logic chip OO0 S, whizh r.-ru.iu-_t_n aReceiver Inwrrup itha RIZ bitissatin
e CRIE,

L
-



Crata oziput from the FIFC huffer s applied o the intemal TYAT. bus (and from there s the BOAL lings ot
the Q@ bus) when RDRBUT L cnables the tri slale bulfers at 31 and E32. The dsts is valid onl v if, st the
SLact i Lhe read lL::LEfsidJ':.ut RORBLUF ), ORDY H is sel. If not sct, it will indicate an Empty FIFQ. Ttis -
possible to raad a chardcise oo soon after the lazt read (rom RBUTF, white the next character is sili
Tublding theaegh, A 2 micresecond gap hetween ooirseculive nuads is reeded o prevent this, The slate of
CORDW H s latched during the RDRBUF i period, to provide an indication of the valid/invalid
vanditien, and is preseared an line DALLS H. This bit appears in-the RBUF repistor, but is physically
seneryied inside the DOISTH elip: The Dula Valid hitis gene rated;u st 2t il is n:ud vhile the mhcrh tzin
1}|E REBUF ume ﬂcncrau:d garlier - a8 ..J:u: charzeter 15 Toeeived, e

T |1¢ tratlisg ¢lig¢ u-f RDRBT_- F L triggars the coe-shoel et EF to pm:lm:n: as h1ﬁ—|::-uf puLlse EHD H. bu1 unhr if.

i . the Dara Validbirds set (DVALD His high), This cawses ihe next characterin the E]FCHebubble throush

e thz boftors of the FIFD, ready far the naxt RORBUF L sianal. FDVALT H iz not et ik pu]s.e L&
ET-IETH-LE::' ‘Tl'llﬂ the FIFC s nol alleoted. Also, it T|'|_E FlEQ 12 em ply. ni ];||_|_|;'-.-:_.= 1% gonerated hag a;ﬂqg j::l-'|_|_,;'|_ .
- Eul:-:i s prevented from bei: *g sel. The '?Hl:l H |‘.-1113n,=; is about 200 s wide.-

Figurs 3-13 shows the {.1rn1ng_Lel__ﬂnm.:.t_up_hum-ccn,thp rhr"Fn:re:nt_s.lgna]s ﬂiwlm:d_‘-‘fﬂh the FTFO butter,
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‘\_14 R A A
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Flgur_‘e 513 FIFQ m:pu: Viming

$44 Maintenunce Mode
- The DZ0H 1 can be swilcked to receive the data that is being transmitéed. T thDUt‘EBI]ﬂldu{d]]nLh leavirg
the TPARTs are applisd Lo bath a daca selecior und the ETA transmiteers. The data sedector controls the, -
K :IanllH tothe UART receivens. In the maintenance mode, Lhe dats selector ipneres.the inpars lrom the ETA
© receivers, @nd rontes, insteod. the output f"HT'i foths UART recsivers. Thisizremal “wrap around” Tealure
©is enubled by satting the ‘rI:u wenanci: bit in tha U8R, Bit 03, All the Sppropriaeg logic is inside the
DCJE-FH- chip.

-~
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.53  LINE INTEREACE

L | Descriptmn . . _
The 127911 e imteclace 15 @ simple sel of Jev gl enmvertars. All line 1111:1._L sinpalzara fad into FATARST-

't}pcchmqa:EEJ_EEE ‘E34, B34, E37.and B35, Eachof'these :hlpnhanﬂua] channel resgivar doesgned

tonr ELA-compatible signals, All line cutput signals arcfed 1o CA96G-1ypechipsat F1O, R T2 E2L
E36, snd E39. Eacly of thess n:h.ll'.us iz a dual-channc] {ransmiller afsa -::IESJE.I'h.-d Foar ETA-uL*J'I'I]:Ith =

_ mgn:—:]b

When th;- DZOIL iz usedto m'rr-.-rfﬂ ce with a lncsl ﬂ:rrnmul rs mmmpu practice Wwrmuke use ol gl the
Trunsmil Data and the Hecoive Thaca circoits: When interfacing witli datascts {moderms ). howered, ihe
BZOll maniters Two other siprals, and cen contrel une other signal. The one controlled sipna. can b
umpered soas to comrl ten additionsl dutasel cincuits, The resulting three controlled vireulis, howevar,
cail onl¥ be controlled together snd not independeantly, Table 5-7 defines the mades coneel and sters
signals and describos Lh_u:ir murmmal Tuaietien. .

Table 5-7 Modem Cnn_trnil and Status Signals

" Bignal . Funetlon

G Ien“]r'.al T-lr:a.:lv Enables the loce] moder: o be connected o a remote !TILII'.’II:' r. This siena’ is
Acpated ) terminile @ call, .

Fequest To Send Hoids the uh;h.‘]-.-‘u]] in the. rensmit Todo. -

: ]_-éjI[_"'._'d Busw ~ Used with Bell Mogde! 13T, znd 1118 eduipro et ‘:.lfnah Thl:: miodem urlru]]-:r '

- Io switch to anazhar channel.

Rine lndicator Indicreas that che laes! modem is receiving a ringing signwd from e :!:m'!:nlt‘ mod=m,

CCarrier Datect - Indizmizs that che lozal madem is ceceiving (Heesived Signe! v oagoal 2 L

remate modem. and thetthe ]:':'I':!.L._.-\,_[l_l Juslr-mll mects the zuilabilite coiteria o ths
I s madom.

5.5.7 . EiA Reccivers : . : .

The 13201 | receives three modem ;.Jf|]1ls frowr gach of the fnur communicetiens liges that H inte: THCC-.
Corrier Detecl Ring Indivator, and Recgive 12e arz reccived and cozverled fram BEA lzvel.io TTL
levels, The Carder and Ring Status signals zo to troi-siate bulfers and are placad on the.device Dus DAL
lines (obe read as e Modem Sratus Register { M SR The Receive Daca signals go tothe OISR chip
where they eonnast tothe individeal TARTs {BSDI0 H 1o BSENE H). Refer w Figare £ 14,



13-STATE 3LFFER)

CaARIEA DETECT | - o

CMODEM s INCICATOR | - : T MACDCIEAN
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RECE VED MATA ] S FEGIGTER

T nal . b4

K - \3-STATE SUFFER)
' WTAIN TER- -
oATA 1IN aMCF | BEAALIM [ RBLUF
) = nnE nafe
GELEDTOR
CONT OF FOUR ZIRCUITS T : el 6

Fieure 5-14  ElA Receivers |

553, EIA TTEn'iI!I!III.'tEI"E

Tag DZQLL has throe modem coutrol lines for cazh of the faur cominuniculions lines it llltE"[_.a'l.q..I:S The
" Transairter Conleol Recister [ TCR) caries a single cancral Ricfor each of the four comnminications Fxes.
Thisis converred from TTL level to fae ELA levels, by means of twd comverlens for cach ling, Oae ELA
level s glways used as the moders 1 Fata Tevminal R':.HL‘-r (IXTR ) signal, The second level may be jumperad -
- W provvide a moden: Ruuutﬁt Ta Send [RTS) siznal. The TTA icvadl RTS sipnal miny als he ||.1m{.u:red 12
provide a Parced Busy signel for vse with Bell 103F und } 1B modens (or equivalent] if necessary, All
lh ee oontrel signals ace derived from the singfe conlrol !"tt 1nd afe lht'rtJ'L:-TL not - separargly
FTis rm:mmal"lc Retar 40 Fipure 5- 15 :

The DZQLL Transmit | Yata signals are L.anrs'n:rl lne the tr’msmnlurUAR I's ingide the Dcl{a’ﬂ ship,
and the four sfimals BETHI0 H to BSOHO2 1T arc tach cotlyesned Lo ETA levels, m].:] fed 16 the linss.

5.6 I’U"Flr ER SUPPLY

The DEQTT uzes the +12 Vund 45 'i- avm]able o th Q -bus lu-::kp]ane and -ﬂ]a.[:u reeds 12 ¥, T h13 i3
praduced by a switch-mode power sa :pply. : . .
_'] he cirouit is buﬂl argund a TLADE switching regu].:um— 1'..|_1_|_|:'r wseR ]]LLFSE—IU]dﬂ] comirel Lo fnu[a‘[g tha .
- _12 'f" I}UT[}LIT- .

Inside iz .TL-{'5'4 an ascillater uns & & frequency deterinined by the lime constant of tha rezistor and
- capaito: Lunn:utcd e '|:I1"""-'| 5 and fi, This is abiu 35 I._IT;- F'mg B and 11 arive a powsr transistar{™ and
"OFF, . '

T
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TElA TRANSMITTERS
TRAYSWIT . | I .
TOHTROL o - T N P
FESISTER Dala TFAK AST L | - | Oa1A TERMINA. REAT
IH'5l DYTE | - y ' :
A | |
ge y - BAQTIE b
' , ' REQ T SFND
o3 , SGRCFD BUSY | -
TRAMSKIT [ . ] MAIN . 1 -
CaTa TCMARLCE - s ppek s —FE= op T
ZFGIAES MOTE | | -r.'..-.rqt.ru'l TR TA
I DATA (. [ :
SF| FOTCA I .
L6 | T L _ B owvbbe FOURDIA0ATS

Figure 5<1%  ETA Transmiters

When the trénsistor is ON, its enllector 15 posilive and at abous ~ 12 ¥, and the' e clifving digde i= cut ol
‘Pherefore curment Qows threuzh the 0,39 ohm resistor and the inductor, cacking a magneric ficld w
dovelopin the induator, When the sreniisior is rurned OFT, themagneiis ficld collapses and a sz If- indiced
voleacr devilops acioss the inductor. This voltage canses powet Lo low threugh the rectiTying diody, and
‘charae the aulpyt smanthing capacilar. Therztore power i ransiecred from the 412 % sooply e e -
outpus—1 2 ¥ ling, This line iz beld a- 12 ¥ by means of feedbuck-inoshe TLAR4, which changes the width
ol she pulse tiat holds the trazsistor ON, The wider the pulde, e bigger the magneric field hulc-up, acc
the higher the output vellare, : : : :
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. CHAPTER 6
"MAINTENANCE

E 1 SCOPE
~ This chapter explainy the mainlenance strategy, and bow to use Lh tiagnostic proprams mﬂnJ 4-;]:-1?-:: e
- Leld J"E[}]F.CE!HHL‘ unit {FRU). There is alsa a trow I::Il:l«hnnr:-u:n-1 Hm-rutnr'. '

62 - PREVENTIVE MAINTENANCE T
N preventive mairlenanze i plannad farche DZQ UL Wowever, ifyou are servicini lhlﬂluﬂl SR
shmlld check visoally fur 14:5-:::5.& mn“er:m-ﬁ anrl deuLLd caoles,

b.3 CORRECTIVE MAINTENANCE [PDP-II SYSTEMS)

6.3.1 General C : . : s .

Youd iy “esagnizs the newd for cocrective mainznznee because of & Lailuie during, noemral operativn or
becanse of crrors r_.:c.h.,u_-:] during gvstem maintanance. When un erzor s detéeted, ron e divposic
prograTs o isodate the fd.tluu__ I'RU. I nezessary, refer Lo Chapter 2 for installzzion infurmeto,

Thix .:r.ap_.;_r aives i shioet desaription nftar d]-H.|=nl_"'.-|'L|..., programs and 1zs: zodes. For details | Et':.r ol
[rrogram listinges..

AIF h::;urne-_, necassany o trmhloshnm the DZo11 1o n:r'-mjw'-m:m I..--::I Ilmk ul L]]e pmg am lis: ingom the
Ly nI'Lumeg. agiuras. By using the procram Lo kegp the apzien tn e lailinw mode, and L‘- uging Chapaer £

anc thi cireul schematios to find tae relisted ciecuitny, vow may be able w isolate the problem e failing
COTTLpUR L 1 ]]':5 e of ma:i"lr_'nanc"' it 13001 |'EI:I"II11FI1:I'IdE-:i o[ musluie eeplacement is possihle.

6.3.1 " Tools, Test Equipmenl and Troubleshonting Adds - . .
The mimisum requitemen s fos cucrective maitienanze are the progzams listedi in’l ahle -1 and. i nsecded
by ihe systern hardwere conliguration: @ serowdriveT Lo femove cover ‘Jﬂmh The first e prog 1”1:- AT
1esl the LA using Lhe inlezoal w rag- f"r-und featurs r_’lr_m.uht'r:l in Bagrioer £4.4

Table - I Dt_E.g]‘!lJ*.ilIC Programs

Frngr:ﬁ_m Code Frugm-m Title

EVIIZA © DZVIIA3AGHN T diggnostic. part L2
CYI2ER O DEYNIADEQ ] diegnostic, pant £ f 2
TCVDEC DEVILTZO] ] L;ub]:'. gl 1851

MD-11.DVREL DEZVILIDZOT] veerlay o ITER
MDN11DZEITA Tnierprocessod lest program (FTF P

You can make heller checks py using the H325 wnd HI2F test canneoiors, The t1309 conpects dar Mo
and control sipnals in a staggered laophack conlipuratian, This eonneztor Plugs inte 1he Berg J1 2noche
module, and allewys the dizgnnstiz program w check owt ali tre medule. The 11523 LA
into the modern eiid of the interdace cakle. TLloops back data lincs and comirid siguils wirhar sasaanmg
Ahe lines. This allows the program Lo wst botl the med I.ﬂ'- Fmt" the catio, Th:‘bt‘ 1241 LONNCeTATL ar shuovars
in Figuze 1-4 ’1|1-:| raciT Tarl nusmhers appear i ahls,
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I |[ L necessacy Lo lecubleshont o “r:-mpnnem [ewel. an u]-.ptm:n:r an ns-:lllu::.su,.upe and = r_-]u.-ﬂ 11'3I,E.h1
©oevtgnder card ave s necessury. Bofare I mblllg Lhe mudul: mzke a [.;nr:d vispal inspection [ur damage w0 :
|""°|-|'[5 x:ll [ ja: JHH‘d cireuits, .

ﬁ-ﬁ 3 |}|‘Lx"|| Exetciser. Program

' ¢ The DECX LU system run-time exerdiaer is made up fram diflerent sUE'lur arc madules, configured w TGG

imeractively. The cxereiser i Unigue Lo the system it evercises, and musl be recunligured if-oprions ace
- added tr the system. The exerciser iz different fram the di agnastic programs, whiclr testand wi the optinn
again in isclation. The excieiser teats the abi fity of the option to runin the system enviromment, [Ldoes this
hy perrrming | s sple af che: funcsia ns L‘l[_ the- ﬂp!l-;.rn while alsa tn::-.l.mg nthur RYSEM GotponEnts.

. The DEQI L Tnl.‘ll.'lIJ|E af D[‘.‘.CK Ilis & "CTJ';'"H I.J'E‘l.- |.f DEQH fm.rdulv.". li:bL
6.3.4 ILUP-'- L]Isl;_tm:nstm Prugrums

Co8ddl Grm:ral —The diagnostic ]_Id...,kd.LI: has 1hr-|: ~=.L'=||1d:-||c-|1e dmgnn:ngul:s {CVDEA CVWINAH, and
CYWDEZC) and un wyerlay for the 1ntc'-|pmw.=~5w Lewt procram {13 110, To run the nlerprocassor teat,

S NEL Lzl Lodgd the TTEP mani G {DZITA]L These. pregrams are -H.‘rﬂJl“ﬂlE.' on ke media listed m. -

Table & 2. Dietails ol Lhe PFL*LFEJTI*'-HI g Biven in the program Imtmg;s This aemcrn g:t a5 genum] pmc.::lun:q
A inforimnation. S :

Table 6-2 Multilh&d[n ﬂss[gumsﬁulﬁ

Media T!t'_]g _

" Part .'"-.Iu:r_ll:rér

| Jiskatres

| Disk Packs, -

CZZHQn* DXDP- 43051 TLP4

CZZMTin I]":'_J__':IE-'-' EﬁLSI-_ll =1

AS-CEIER-MC.

BA-FO4BnMEC -

(REDE) L\-EEEnn LSI—I] KM1IP+ DIAG PRG AMN-1069n- MO
(RO {ZZRBun RES DYAG PRG AM-54000-MC
[ RIKOT) U4 E%Bun RKT DIAG PEG AY-T339n-M{" -
(RLOL) CZ7LDm RLL DIAG PEG - AX-TE2n-MC -
LELO2) C8YSAnn 11723 PLUS SYSTEM CHEZ BC-Tlogn-MMOC-
CZZLNmm 1L+ DL;._EJIE'L!Z_] PRLT - BC-F9loo-MC
(TSR . CXYATnn D22P—8 DEVICES . BE Fix&Pn MC
(TLa] CZZZdnn WMIYP+ 2400 MTO 172 AT Tn M
. CZZZNnn MMDP+ PEGE MTY AP1421n-MC
i TS04) CZZZYnn MSDP4 1600 Bi*l MTY BE-F721n-M(
CELZVnn TROP+ TR MT © HB-CA310-MO
* Thewinthe iles and pan numhers ‘ndicstes -_'1&1 revigian level, vod cun change wdiea an updﬂe takes plice,

Forciample, CZZEVAD | "'t-l':eell'»‘.- Bev A, pELE“h Oof CEEZV. Tnihe sume way, BE-CO3 ] RB-MC indicates
R"'. E in thn: l..a.: Herzher. ]

4.3, 4 3 Mﬂinlena nee Modes — Tizure fi- r shaws the data palhs for the mafenancs iodes. ['J]e-. Tl
basic programs (CVDZ A and CVDZR) can he run in the intemal. slagecied, ar external mades. The _
cable and coho test (VDT can be selecled cither b oo characters from the program out through the

© e8! connector and Back w the prograrm, or atherwize & lagp charastess feom atest console thevugh the

U DEZGLL end bavk out t the test termingl: The interprocessor test program geeds anwlher CPU running Lthe

230 together with Lhe CPL undersest, The other CFU rnay be & lnoal system, ora refmobs sy stam [Suchasa
rioparound- spstem). Refer to Figure A2, [n this 1e£0 the two processors commanivale o check Lhe
hesgware Ddm end o end. Tt is possible, howaver, Lo operate th-:: PrOEIAT u-nh an H‘.;:_'q_. |.-;.;3]1|:-ua."].-_
. CONASSIar m:-te..u.i al d.u-;.:-IJ'ltr Brocersar. . . .
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[}
o |
: =
M2 106 al
INTERMAL ) L L HI8CTERED
w — - ) H326 :
3 : L . .
@y A ] DLy OM= FEST CONNESTONR
| 3TCE ] Can BE IREALLED AT ANY
: OME TINE : .
EXTERNAL (VDA i CWDEB, - = T
OF CABLE iCwLa {INLY). FO- 155848 Lo

LBC1T
EXTLARAL [CVDZA or DVDZE . .
OR CAR_E (DWDZT CRLY - - . _ . l : T

AL

, CTEET
VICDEM TEA AL

—F

AT DS

T BUS

BZT 1
S ECHD (W DEC TN

= A BLILL W00 R, SUC - AT AN HET 2 MAY BE NETESSARY,
“OEPEMONNG (M THE TERRMIR AL LS FORTEST

Fiouc -1 Maintenanee Mode Lata T low



HEMOTE LINK

.| MODEM \:F\;I;\ monem |-
4 L .

-
- H' .
. b ] .
i o MULL - - '
5 & — — = —{— mooem _—U-.———_ .
: LOCa] LINK =
. , . . E
R BEEECI =
. "}

* BOT{ PACCESSORS. MUST OF AUNNING DZITA

. Figure 6-2° Interprocessor Test I_'T'IT'E_F'j'. ;

£.3.4.3. Seiting Up Procedures - Running the intemial locpback test heeds no sothing up, The
~ loapback funclivn is enebled by CSE<03> . Tha stagpered loophack tesr needs thies EI29 test connector
“plugged in T1, io place of the cable, The hest method of deing this s to poser down the computer, wnplug

the DZON T moduie, and swap the interfuce cable forthe H329 25t connector, Then nstal the module

*-again, taking care nol W damage the compenents an adjacent modules.
NOTE -

" You mast install fampers W1 10 W4 iF elther test
connecior H329 or HAZ5 Is ueed (nes Sedtion.
23,1 ja Chapter 2}

To run the extersil lest, disennnect the fur end afthe BC11 U interfuce cable from the modem ur Lermigal,
Flug the H3ZZ test comnector’ingo the modem end of the cable. If the T0-19%64-00 disteibution peacl is
fitted, plug the HA23 inlo the 25-way D-lype connector, oo :

The cublc tosr also needs un H325, ag indicated in Fieurc -1, The echo Lest needs 2 temmingd connecled o
the DZCH. This may need s null modem, depeading on the type of lerminal. '

The é-su.ing.iup proceclute for the intcrﬁm'ccssm (28l s di[f::rcnt; da pending on the -:}qu:ipn'n:ni available.
- 6:3.4.4  Software Swltch Register —The diay];:uslin.: p.rbgrams. uge location ! 76 for a switch register
instead ol Tront panc| switches. To chenpe the aperatiog paramcters, load the program and ther uze e
O slash cemmand o npen Jocationd 76. Refor oo the appropriate program listing Tur a definition of bits,
- Asscmble the cormesponding octal nussber and cnger i inte locution 176, Then starl Lhe procranm af
. bscatiom 20}, : : L R . .
NOIE

-Memory locations and contenls are given Inoctal - -
natation in this chapter. . .o

The =atta pre switch may be accessed whilk the prograrm is running. Press CTRL/G i sto the ArOgram
and npan he swiich repister. - B o ' , ' .
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b.3.4.5  Aumto-Sicing - The two basic tests (CVDZA and CVDZB) have aulo-siring aapahititics, and

mav therefore be run without changing the switch register.

The suto-sizer coutine detects all D211 device and vector addresses withis the floating address and

voctor ares. The values of the other parameters are by defagl sel for 14 800 baod, internal loopback, and
the testing of a1l four ines. These values are stored in a status lable in locatioas 1500 to 1 7404 Takle A-3).
They are printed by the consele ttrrnip al during the tost

Table 63 Typieal Map of. DZQ11 Status®

Location " Contents ._ Meaning

{Qetal) - (Qemal) S _

1500, 160100 'CSR address of first DZQ11 in system,

1502 - 000300 . E.ecei;rerintcrrﬁp1u-enﬁrf&ﬁratpzmJ ir;::'].fslmn: .

1504 R 000017 " "ICR bit represents the active lines b be u_:.u'i-':d. '
1506 - E}TﬁTIZI ._L-P.H hits r:ﬁms&minﬁ the Foloving! Tecci\'.cr emabied,

19 A00 baud, ¥ bits per character, and 2 stap bits.
13D ' ) Eli"llill:'#ﬂ{i ' Trndicales the zelected m.aim:znancn mode. whers:
(KEREH = Inlemal

M0N0~ Eaternal with ﬁl’ali
100000 — Stagrercd with HIZ9

= This table is an exanple. Look 83 thy program listing tor detail.. Tfa suppermed baud 1ie is Racdod. erier
the appropraate walue. :

6.3.4.6 Parameter Inpts and DHalogue - The CVDZA and CYDZB disghestivs miay be un witk -

parameters specified by the operator. Todo this, set bil Ky in the goftware switch register and then stari the
program &1 location 200, The progran responds wilk a serics of queslions. :

1ST CSE ADDRESS (160060167370

A nswer Lhis guestion by typing in tha sddress of te DT L CSR atwhich you wanl testing to s, Press
RETUERN giter &lf answers. .

{5 VECTOR ADDYRESS (3007701

Twpe the vestor of the DZCH 1. Mot that all the DECQH 15 nmst he conlipuaes for bathaddress and veoter
lpcations. ' : ' -

MAINTENANCE MODIE
[EXTERNAL <H323> (Ej|

[INTERNAL < DZCSROI ~ §=(1)|

[STAGGERED = H329: (S}



Peess E. T, or 5, az appeopriate. I running external, ail z.c!::tqd_]_ines Eru st be Lermingted by 325 1ost '

'-Li-L'l[L_I.'ItL'LI:]T:ﬂ._ o
NOTE
Tt i not possible to install more than ang H325
test coARector in the J0-19964-00 distribution
_ punclatany ofe Llime. &t is neceéssaryto select cach
line for tast, using bit 03 of the sofiware switch
regisier. _ T : . e
% OF DZ¥[1/DZQT1'S <IN OCTAL> (1:20);
-_T}'!':IE the toral mumber of DZQ11s to be lmgted, .
DHher paramaters [ﬁ:rr exarnple, band rata) that are notinchugdad in the opeting dlu]ng:lgu.n:: m;'q:r' be eﬁte:-ed iy
Lhie sullware switch registér. All other parameners are essipned to all DZQ IS in the system, The progeam
run time is approsimately 1.5 minutes on the fivst pass end 2.5 minutes on the [ullowing passes, Run al
Teast r__hn:-:-t:rmr-frén: jiG S5E4, : . S -
Operation of the cable and echo Lest {E‘E-’EJIJ;‘.J always needs an opening dialugme. Spc::_ia] switch
sélectivns, however, ahe not needei for narmal operation. Start the program and respund ta the questions
with an answer followed by RETURN. :
VECTUR ADDRESS- -
" Type the vector of the DIZQIT under test, '
.CONTROL REGISTER ADDRESS- -
Ty the CSR iaddress of the DZQLL under test, -
- WHICH TEST ® ECHO OR CABLE (E OR.C)
Type Eoor O as needed -
BAUT RATE.

Tupe vne of the frllawing: 50, 75,110, 135, 150, 300. 600, 1200, 1500, 2000, 2400, 3600, 4500, 7200,
Cop 9ald, . . ' . . ' T

LINE:
Type the number of the line that has the FH323 test comtiecior oo it Tha tines are numr:-c'n:._j 0,1, 2, 3,
“Ar thiz paisr, Lhe lesL stars,

Cahle Test o : .
If the cuble test (C) witt-selected, the system prints:

CADLE TEST

6-6




-

-

The cable test execures in approximatelv 15 seconds at $600 baud. It prints an end-ol-pass mes sape afler
each pais, To change lines, press anv kev on the mnsc-le ‘terminal '-'-I'HII: the PTogFam . is rutiing. The
s:rstem Tespends with:

L I]'-.TF

.A: this pmm v.:ham:l: the H324 test connestor io nnulhﬁtr linge and t:.rp-e the new fine num h-m' Thc s:.' slem

Prinks:

CABLE TEST | ' S

And continues,

Eého Test -
Tf‘].n::uu select the coho tast {F) when the program.asks which I.E-'-.I'. ¥ ahuu]d zu:l;s'u et the baud rare and line

quortions in the same way Bk far the cahle test Afier the line number is typed. the system prints:

TERMINAL FCHO TEST

on the console teeminal, and prin:”

THE QLUICK BF-.EJI‘IF'-'“J FOX JUM I-"J:'.I.:'l D\-"P.R THI-' L.-ii.'.';f DOGs ]3.-‘-'&.('1{ '1}1234557'39
om the D017 wrminal. Ta hE!"'.-I:‘ this message printed c:nntmuuusl'-' presé E“IE..I_.. x o the conscle
terminal while the message is heing printed by the [1?_{.]_11 L-:muna{ Tha progzam prinis a plu::ﬂnp'r
character anthe fomsole terminal @nd wails for w new swilchregislersecting, Set e swich EEEJ?TEFTI‘ mT
to have the progrem output o the qumk I::-mwn J'I_‘-x MEssaee EDﬂLLmICI'l!sJ'L’

To.retum Lhﬂ narmal flow liJ-f-L‘lJH.E."]!’.‘I'.-.llL- pn:s_a CTRL/G and chﬁnge the Sl'l:ITx.h TE!EIEELF T ‘il'!-TI'l':tth
olher 1l'|:m AT . _

The vonsole lerminal DrLOLLE!
TYPE A CHAR ON DZVIT/DZG11 TERMINAL -
'il.'x"ng any princable character an the 2 t:r:ninal- It wiil he n:.-;.'hu-:d bur_'k le-the 1ermmal

Ifyou press {"TRL*{" on :hr_ LZQ) L [ ierminal, the pmgraﬂz prinlé the end -:nf pdss messags an the ormaelo
;:Lnrj ihcn conbinucs 1.l.:|1h Lhn: ‘guick hrown [ux’ message on the D11 Iemmzﬂ )

To vchange lines. lvpe any printable character on the musn]e Terminal. lI}e SVSTEM prina

LINE:

and waits for a response, Plug the noxeline inta the DZEGEH l:::r_mi.n uf and vonlinus watsl all the lines have
been tested. Refer to the listing for cxplanativms uf ETTOr Prinkiuts. .

6.3.4.7 Funntluna[ Description — This seclicn j‘._.l'rEE- a shont daseriplion -:IT Tite dagnIsTic prrErems
wicd with the DEO ] FU d mare distails, eefer o the preprac t ]J:-Lu:lb,:..

E\"DEA This 15 the |._-"_-l ol a 2-parl series vsed (o7 basic upl:n_‘-n ..,hh ko Irexengizes the read write bilx
of the reaizters,. ]:Iérfurﬂ'].:- sirnple transmin aed seceive exercises for cach tze, and varifics she inicrrup:
L-El.pﬂ'iJ]h[l'BS of the aption (Table 649, .




Table 64 CVDZA Tests

T.c:st )
MNumber

AOcwbh -

Funclions

LST)

E'--.

La-

1L

17
13

14

VEFLFH the bus response dunnb 4 rewd ar write to thl: Fnllnmng |:I|:1.'1c:|: rcglr.tcrt
CSR, RBUF, TCR. and MSR S .

" Yerifies that bit ©'LE oan be SEL, and "rl1}1.L it 1.I.riII .::19, ar b itsélf

Yerifles thu[ {her read fwrite its of the © SR can b sct. Then verifies thit they can be

. cleared. Also verifies that afler being sel wpain, they pan be cleared by 4 Master
Uem. The bits tested a:e "rL'ﬁ.]NT "-rISE SAE RIE. and TIE. '

) Tests that all rir‘Lhe TR bits Can be zed, -:'J-&ared a.nu:l b[ea.r-m:l hy a Mnster Clear. .i;'L.[:SU '

Lests that the TJ'T'R bits can be set, cleared and c]eare::[ 1::1.- 1 RESET.

' _‘ir‘:nt':,alr:.aLRD{'JNI" TRDY, TLINFE TLINE A, and i‘:ﬂ are read- u:unlt' Iﬁesis

thal TRD‘I 15 zeco uatil a. line i s sclocted and MSE is set,

Tesls thiat lhl: fu]]-;:nmng C 5K hits are rtu:i-'u- rbes TTE S.f!ﬂ: h{SE EI.I'Il:I. MAINT. .

C]]E:,]{E []:at St‘:[tmg 'CL].?. in the TR will -..]::ur lh.-bht. hlLb

. .F'ETF{rTI'I'I“ Teset Tettmg .ﬁlsn tests r&ad only bits'in RBL- F and o mehunl:!.' hits in LE'E._

F'n:rfurrnh Tc'in:t Lu:ﬁtmg. Alﬁ-n tests T ad—v:ln lv hitg in th E "'n.-'t Eu R a'm;f 1.1."|'|t|:—-|}11'|:.- |_‘.lltﬁ in T."u:

TDR.

Senfies |'.]'|d.|. H:Elmu DTER causss CD and BT 1o set under the Following wndthunh

1. Fn::-r (e same line of an exle-na] rade
2, Fore staggered ling'if in stagpeced ﬂu-de

Lings are sm.ggered a5 follows: line 0 wjth line 1 lme 2 with line 3, This tear JS tun -
_only i an H325 ar H32W is connected 10 the DZQ 1 nnder test,

-7.- crifics tha; TREEY i5 set uhn:n a ling i3 ready to be loaded, ‘r‘eni"ce Tha.r. the ]I"':E:'
specified by TLTT‘\F F." E.T.ll:[ TELEINE B in thn: CSR apphes ko the Ilm: acl :n:tr:d in the

TCR

© o Tradsinine one i:hnm::ter and feceives one -;:hn.m-:lur an onc line at o lime. The
ccharacteris 252, All selected lines will be turned on. Thus is the st title any data is
 gheciced in the recaiver. Usmg; switch 09 with this test mak&s at: iedu 3-.,::1;'-9, loop that
© . transmits & staady stream of characters. : '

Clears RX EMNAB in the LPR far L.d.l:.-l'l line lr_-'n v{:rl.li‘]r that cach .n,cfi'rinh line can be
disabled Thi est alse venfies Lhal the siby can h:. empticd by setting CLE in Lhe
C5L. . . . . .

Verifies thar tha tr ansmirar trimsmlts characters and the recaiver receivas characoars,

. One line at a time iztestad, based on valid lines. This iz the Gest point atuhn:" ai]data'-

is re3nad,




Tablc 64 CYDZA Tesis [(Cont)

Tesl

Number Funclions

(Octal)

16 Exercizes one line at & tine to verir:;-' that:

1. The transmitter RRK hil work s
2. The recorver can Mug framing ermors
3. The recoiver can flug panty BITLCE.

17 Vearifes (hat the DZOL1 dogs aotinte rrpie whilo the procosser sialws Joes oo ailow .
intermpis. Akochecks that the ]_‘.I-ﬂul 1 r_':=111 iteTrupt '-'thn Lhe processar 5134115-:’.‘1 -3
allow indermupies, : .

Ll

LY c:TIf"E*-\. that che recciver interrupts hLEun:' the 1o Emmul[ﬂ eval 1-"-]'u:1‘ the TrEIHTI“*.TE'
was cnahlad fimt. . .

- CVDZER — Thisprogram is the sécind of the leo basic oplion diagoostics, It exercises the tranzmitiers.
and receivers in all possible operating modes and al all possible data rates, Errar conditions zre induiced
‘and the opuon s checksd for the sbility o recopnize thess errars [Tabic 6-3.

Tuble 6-5 CVDZTEH Tesis

Test

Mumber Functions
{ Orctal) :
. Verifies OVRN TRR und 5A one line al a tine. based on vl lincs. As cach ol the
firel |6 charscters ace senl. Silo Alpoatis tested o be cicared. Omihe 16Lh characier.
the propram tesls Tor Sila Alarm oo ser Tien all the sileis filled and anoovers o oo
iz expectad oo e 03ch characrar, . : : ' :
“Using switcl 0% for this fest sgnds 20 charseters o the lize Previv.i lt sedected. This
oeoers contnuomsly whic "T'F- 0= L
pl Tests tha'r SaT inh:hiL*-. receiver interrupts, Sels RIE and choaks that-bA zaiecs an’
incerrupe om the EALh choracter. Tesls ol selected Lioes one 5t a time.
3 Interrupt test on the frensmitler and receiver, Kons all quelifizd lines al thaximum
spsiel T . : : :
4 DZ0LL eelative siming 23,

Each selzoted line, anc at a cima, tuns 16 churacless e all Booad relescang e e
highest beud rate with all charsowr lenpths, Lach lollowing Pirie1er desicanes i
time fram the previouwsly sclecied parsmeter. The it is checked "-.i”llﬂ-u il
provious ume, The paremeiers are: .

L. Eichi! bits per sheracte: plus giea slope hl % "'-'!" LR 1lfl 1 14 iy [‘*L- L LA
L2000 1B, 2000, 2300, 36000, d=00, 7300, 1|1d '-Jﬁr.'l:' Rz,




Tahte 6-5 CVDZB Tests {Cond)

Test - :
. Mumber : Fﬁncﬁnnr{.
- A Ccral) ' i _ _ ) _ _
' - 2, Five, six, anu seven bits per chargcrer with two stop bits and st 19 8K baud. Fach '
 lime: :nmplﬂes all of the Lh:c]cs beforg the maxt line is tested.
5 Chu.,ln parity Imors in smggw:d mode only; A.LE selectad Imes are enabled al the .

same bme. Tests for even par:[} ot odd lines; and. m:ld parity on even lipes,

.C'E-’DIC T]1:|5 pmg.rzu:u wn.ﬁ:a ll-u: :shh: mrer'fa:e connection belurf::n tl-u: mndull: am;l ‘the EIA

COnMCCE. The dﬁg,u-::nsu-. icludes oocable test, an echio test. and a (&5t of madem sontral signals.

© The cable wit transmits abmarv SOUnE pattern via the tost connectar tothe receivers. The data ﬂnww’rmﬂl
'the [rOECAIm sl l.hmugh the 1n:eda::e cabile 1o 1I-u, H ] :nnnm::tnr “and I:ﬂ.::]-:

-~ The thn;l test verilies thut setting Tf'TF-‘. for o given iuu: causes CO arld RI m set, Jump'ers Wl WE W_,
* and Wd musr be installed for this dest, .

635 Interprucesaﬂr Test (ITEF) -

The' mtrrprncessm rast pmamm -[IT]:P]r verifies 2he q:-peratmu of the DEQII I-n nging it-in a
; cemmuonications ink with anoties prucessor. The other Rrocesact may be 4 system at Lhe same location as
the syslem under cest, or & may be.in a romotc SIVTIEELLNICAtONS (858 Cefler. DVDZD -is the

DEVILDAQLL mcrla} of the rest peegram. IL must be mn togecher with’ DZITA-D. the monitar

 program, -
CVTHP as ﬂlﬁ_j;;.l]]ﬁ“'inl-_; fnur besting ‘modes:

Lateroal qu]:l]:lu{:k mods

. Extarnaf 1-;.H;J|:|l‘.-u-;.|-: :rnnd: (f‘ull -dupiex c:rnl].f}
“One way-in modls

Ome-w iy ool meode -

Pl e

6.3.5.1 Start] ng- l'IEP - ITEP‘ necds ammplm cnmmunu:atmns ]UUp{F:«urc - E} W ake sure that a '

[eep is made with compatible eguipment. The variable parameters must be te seme in dach of the two
processurs. Themade must be one of the oplions listed in Tablz 6-6. Tha system that is 1o reveive data first

- Should be leaded and started first, It the modem being used on this system has an sulometiz unqwc:r )

feature, it shoubl be enahled. The system that is to transmil st should ehen be loaded and the connection

© made, If the CPLU s un LSI-11 ang r]?e lime "ciock s lu be uscd, it shauld he enahled belore program -

: L‘xecuucﬂ Tie luuu,l ud-;h-;m is 200,
N'EITE

RER:rlul]:t pru-gram Iu:tmg ﬁ:ur dmﬂ"sufrﬁmmnﬂs,
efmr messnp_:s. anal nptlnnal selections,

R




Tabic 6-6 Valid Mode Combinations

' CPU No. 1 . CPUN&.2
Gn:-l_’w'&:.--ﬂu.: Y Cine-Way-In
DT.]E:-WEI]FLIH _. . One-Way-Oul
External Loophack ©Intermal Loophack

* Internsl Loapback Esternl Loopback -
External Loopback . Exeernal Loapback

fell-duples) - - ' -+ i full-duplex)

Extemal Lacphack

*{full-duplex.with
H32% test commeslor
cm cnd of medem

cuble]

6.3. 6 Munuu] Tests

This secrion contains some shard 1esls thar can be performad using the hardss wre ODT commands, T'l'u:
exam_ples given here asseme thal yoo ace familiar wich theg usc of OTFT, and thal the DZOT 1 CsR address
is set tor 16100, The Letter 1 is used 1o indizaez a number that may Lhdrye foe difterens systiomns. For an
expianatmr of ODT commands, refar o the Mictocamputer IIdndI:luu-k

NOTE

Dperator input is anderlined in the ['I:rlii:r‘il-'l';ig
dlalogues. L

L T]m. lest et hes Ihat the CLR bil mll -.Jea.r the CSR and the low byle of the TR

wwl_m{h{m P me the SR

160102 nnnnm LF : Open the REUF

_lli'il:l'l WE RV R ) Open the TCR
CT6MM0000000 7. Open e TDR

@ 160LCHYO00000 L0050+ Open CSR: enter bits
160102/ 0nmwun L8 - | '
) lﬁtl][)d;"{H'.H'!I'{IDD T Opan TCHR; 2nter hits
160106000000 71 R
&160100/111450 3z - Dpen CSR: set device clear

60102/ Unnman 5

611,




1RO104/007400 14,
(60106/000000 i

i 1m1m-‘nnnhm

Nate thaL bowr I::}"IE: ﬂf TCR is Ltur.ln::l

'."_Thv: MSER may cOntain a '-'ﬂlLIE of 007417 il the HH‘Q‘ Es
'...I:II!'LI.'I.tEI‘.EId. ' ) . ) '

Nute r_hat C3R is :It:arﬁd'.

.. This test m.-:kes a busic check of the tronsmilter s-;.,unn.cr Tt pcrf‘nrms 8 M‘as:er Clear, sels the-
TR bit for line 3, and then verifies that line 3 appears in the CSR. [clears the TCR bLH-::nr fige

1 and then n.hE-:k:E. that the line nurnb-l:r*g |n the TSR are clear.

it Mmmﬂ _%_{_][_:"_:
@ /000000 S0F
160102 nannn IFi
I6OT047000000 104
1 ﬁ}_:u 02iGannnn *
1601007101450 i .'
164102 /0nanan E
 OLUAI00010 0.
16010 20nanua _

160100800050

- Bee MWaster Ch:ar

" Set MSE and MAINT

Sct TCR hit 03

. RI;'EI.-I]. CS.R_[ur TRDY =ct El.TI;ﬂ TX !]'mé =3 E

Clear TCR bit 02

Read CSK for TRDY and TLINES cleared

To perlorm the same rest on line 2. proceed as follmas, -

i 1601 00/000000 2071
@ 00000 58
L6CH G2/ Onnnnn 1

15&!:}4_;00{3]-:11 4r
iﬁUlﬂl-"E'nnr_Lnni
60100/ 101050 15
1)) 02/0aaasn =
L UGDID4000004 0
llﬁﬂiﬂl.*ﬂn;-llllunni. g
160 tc_rﬂ_inpr:uim

et Master Clear

" - Set MSE and MAINT in CSR

Set TCR hit 02

Check CSR fuor TRDY zet und Tx line = 2
Clear TCR bit 02

Check CSR for TRDY and TLINES cleaced
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Ta p:rfurm ﬂuc samc test on line 1, prnceed as follows,

G2 BEO G0 Q000 E{I'FH" * Set Master Llear

@ 00000 5015 | Set MSE and MAINT in CSR -
160102/@nompn = | |

4 60104/00000D 2 S TCR b 01

160102/0anmnn *

. 1601007100450 it " Check CSR for TRDY st and Tx line =

1 ti'EIlUEa'[Jﬂnmm ILE} . |
160104:000002 0* : Clear TCR bit.01

160102/0nmnnn * '

160300000050 o Chec cf.R for TRIDY and TLINES cleared

To perjl::-rm (he same 1esl on ].1.11:: 0, pmu:-l:rl ay fobfowes.

:_ia-hEIZH IZJ{P.-{JI}DIZ"DU 20 - Bet Masi-&: Claag
@AO00MD S0 Set MSE and MAINT in-CSR

L6 &2/ Onnnnn &1
| 160104000000 L~ Set TE_R_hit 0
LoG 02 Onnnnn *
160100 100050 i  Check CSR for TRDY et and Tx fine = 0
1:ﬁi}liil-':ﬂnnrylll £ | | |
-lﬁ_ﬂlﬂf#;'ﬂﬂﬂﬂﬂ Fon _ Clear TCR hit (60
160102/ Dnnann * ' |
 160100:000050 - Check CSR for TRDY and TLINE clearcd

- This next tess checks that line 3 iz the higlese prLD-n[].f line when =l Ier. arc crubiesd al onee, Tt
-:hc:ks. thae Jine priarin Boes froem 3o 0,

@ 160100/000000 20T Sct Master Clear
/000000 S0T° : Set MSE and MAINT in CSR
© 160102/ 0nnnan | '

© 1601040000003 17~ Bet TCR bits for lines, 3., 2.1, and O
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160102 Uiinine *.

TROIO0 11450 L

: oG 102, 0nnnnn lq

HAIDA/O00LT 7%
(601020 nmnan %

160100/ 101050

160102/ 0annan

C160144/000007 30

160102 0mmrun *

L IB0L00/100450

160102 Driann .
160104000003 10

ifi] Dl.-'lf'.lnnnr"rn_l

160100/ 100050 =)

160202/ 0mnnn £
160104000001 0*

160102/ 0nama *
1A 1H0/0KRIF0

: Chl::n:lc f";'rR ﬁnr TRD'I' st .H.t'ld Tx III:IE =.3 fhlg'hl:::“:

priority linc) .

Clear only TCE bt 3 -

.-Elllﬂ-l.-k LT3R for TRD'I’ set and Tx- [:m: -2 {nn: xt highes:
-prmntﬂ

_ Clear .TGF'. bit (2

'  Check CSR for TRDY =:-:t and Tx |1n|: =1 qthuﬂ mgh-ssl
.pnn:-nr.:.r]n

Clear TCR bit 01

CIIEE]'L CSR Luor TRD'I’ act and Tx |111c = l.'] |._|{|1.'i--c,.ﬁ, -
prioriti] , '

Clear TCR bit (4

Cheek C8R for TRDY and TLINEs cleared

This cost checks 2 receiver withuot using the tranﬁml.r..t;‘.‘r scanner, The BREK bit is et and the
'REUF is tested T-n- see that if containg 4 ‘null characder and t'mmmg errar,

k i lﬁ-DlEID-'CH]H:lE]DEI e

—— e —_—

i "UUUIZIEIIEI "EI

- TH102 "I}ntm.nn I'-'tl]’-l]ul

"1 E&UIU-#.-"\'-.I'UUUUD =L

160106000000 400%C
u‘x‘-lﬁcrlmj.-nnnzm}?_; o

Set Master Clea: . _
Set MSE and MAINT in CSR

Load LPR with 13.8K baud, & level, 2 stop bits. and line 0

Set Breuk bit in TDR for ling 0

Read CSE for RDONE set




160102/120000 *  Check RBUF forData Valid and FRAM ERR et for RX
: line = B, and for all zeros in data hits

160100000050 431 " Check TSR fur RI?ONE chearcd
PEHOLTANKKY " Check RBUF for Data Valid-cleared

To perfurm the same Lest on fine 1, proceed as TaHows:

EM{H}DUU E@ _ _. Set Musier Clear
/00000 505 . Set MSE and MAINT in CSR _
1601 32 {inennn Ld'-' 1 _l . Loud LPR with 19 8K haud, H-In:v:ll:-E El'.l;:li.}ltl'iltﬁ., and I'Ltle.l.
160104000000 7 _ ' .
160106800000 @JE' " Set Beoak bit in TDR for line
S @1s0100/000250 . Check CSK for RDONE set.
IEDIU 11{]40[_11 S C Check RRUF for IJauIL_ Yadic ané'.- FRAM TRE ger, far
' _ BX ling = 1, and for all zeres in dara b
10100/000030 5 © Chesk CSR for RDONE ¢leared
.llﬁii.]ml-"DIEHUE_l_ - _ " Check REUF for Drata Valhd cleared

To perloei thiz test on line 2, proceed a5 follows:

| E0100/KK00 2077 et Master Clear
@ OKKIOD 3007 _ {}I:L MSE and MAINT in CSR .
160102 mmnnn 174723 T_Lmd l;PR weitly 19,81 baud, §- 1#.“»-:] 2 EtDj‘h e, bod £

§6014/000KKS

160106/000000 2000 %0 Sct Break bic in TDR for line 2

@ 16010000250 12 - Cheik CSR for ROONE 54::1
160102121000 Check BEUF far Taty ¥alid and FIU'..M FRE szt
. '-_ . R line — 2, and far all zeros 1o data bits
160100000050 1 Check CSR for RDONE closted -
G0 I0202 B _ o Check RBLF 1"1_;1.' Dﬁtja Yalid :.:]éared

To perluem this wsl og line 3, proseed as Lollows:

@ LBOIUD00000 2k et Master Clear,

(2 OO RD S0 E Qe MST and MATNT in C8R
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LRI/ Dnnadn 1747300 . o L{.:-ud LPR with 19.8K bausd, §-Tevel, I-SL_CIFI bits, and [ine
L60104/000000 - B
160106:000000 400GFT | _ Ser Break bil in TDR for lin 3

& 160 ﬂﬂﬂﬂéﬁ-ﬁ ] " Check-CSR for RDDNE sat -
_i_ﬁﬁ]ﬁlﬂmt&: " '_ coL '_Eh&kaHUFFc-r'Daia‘-’ahiiandFRﬁMERR sel. for Ry
. _ ' _ libe =3, and for all-zéros i date h1t5
1400 DEIL‘II?]‘T:} oo : -L]:mfk CSR r.:r RDGNE cieaﬂ;ﬂ
"mmuz 021400 - Check RBUF fur Dm "-"alu:l cleared

Thiz rast tr*mbmlm anu:l receives some characters oo lmc 0. It uses 3 1..3-.“31 lﬂ.]tl‘l 2 stop hits al
198K band in maintenance mode!

A LEITO0H0000 207 Set Master Clear

Q00000 0.5 - SeLMSE und MAINT in CSR
140102 O0nonnr 1 HTU..-_F.. ";-E“t LPR ]:ul.e. fur 19, HK band, E- ]E.'w:l 2 th.P hirs, line O
16010400000 1+ St TCRbHOO .

 160102/0nminan # _
T160100/I000S0 - - - Check CSR for TROY set and Taline =0
.'I ﬁﬂ]lﬂl—’ﬂ':’.nnnni | | o o |
©160104/000001 £ N o
160106:000000 377% - Load 3775 im0 TDR
L 160184/000001 *

1601027100377 * " ‘Check REUF tor Data Valid set, for OVRN TRR.

FEAM ERE, and PﬁR ERR clcar, far By ]_L|'_'|_E a, Hm:l
for the dﬂlu to he 377

IﬁLI']LH]::ll'_'II'.'iDSII'.I ]. - ._ " Check CSE for ']'RD"':’ set arl ROONE -:I;:an.ed
l-ﬁﬂtﬂ-l {.![JI:IJ-""” -J-T_ = Cheek RHUF foe DElllu Valid cleared

Leoioa 00001 L. - |

GOLOGOMKND 2525 - © ¢ . Load 252 inta fm:t

1B01040000KKH +

LAHO2/100282 * 7 Read RBUF for Dara Valid set, the error bits clear, Rx -
: - linc =10, and the data 1o be 252
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L6010 100056 1
160T02/000252 :

VACH 04,/D0000CH 7

160106,/ 000CKN 125

L6004 0MKK T »
160102/1(K25 »

'15mm;‘ummﬁg
lE-EIlDE;fﬂD_DlEE o
160104000001 1K
160106000000 D+
1601:':1.1,-'mnnm-1'

1601024100000 *

_ Lﬁmm-'lmu S1)

Check CSR for TRDY set and RDONE cleared

Rend REUF for Data Valid cloared

Load 1235 into TDR

Check EHUF 1':::-r.DaTa Valid sel, oo error bils set, Ry ling
= O_ und the data Geing 125 .

C]]ec}: L LR for TR[H’ sel and RDGIMI: clea r::-1

" Read RE UT for Duta Valid -:Iearr:fi

Losd & 0 into TDR

Tead RBLF ’ru::-rj}al:a "r'ahr_i sel,na errors, B line =0, afrl .
the Jdara bicz bemn; [?I:a

Check OS8R for TRDY Set arkd. H_IJ'D"'-IF clcaﬁ:d

'ﬂnt test sats the maintenance h:|1 hut disubles the receivars. It than cran l1""“L-- & rharacter aod

checks tor sec that it s net teceived.

i1 60100/000000 207

EOOD000 S0

166102/ Ounan T47iHE

160104600000 1*
| 160102 Onennn |
TROLK 100050 T
 160102/Dnmann it
L60184/000001 =

FOUDBOUCKKMY 377 *

LI ERRRERY LY R
AR0102 A 0nnnn -
- 1&0 100 1000ED

‘Ser Master Clear

$e1 MSF and MAINT in CSR

" Load the LPR with BX ENAR clearcd

Bel TCR 1'::1'[ a0

Check CHR for -'1"H.JJ-'ar' sct and RDOME claaced

‘Load 377 inle TDR

Check RHLF £a soe tha Dd.l.-J. 14[1.] did ~nf 2c

) L’,h =k CSR am.lh..t RIMIME is ﬂmr
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.T‘tug rest sets I;]]E ling tor 3-lovel ende and then trjes 1o transmit and réceive 377. Transmitted -
bits are masked in the pTl.TiEEﬁH anda 37 ix 'I.'l‘.‘:LE-'I'I-"E:Ii This verifies that the LUARTs hu‘-l: swilihed

o 3-level, _

@*-Mﬂndhmm o Set Master Cless "~

&00G00D SO - SeuMSE and MATNT in CSR _
160102/Carinnia 1740013 - Losd LPR for 198K baud, 5-level ine number 0
101048000000 1% S TCRBLOO . |

'1_f.f:[f|1['.l.2_-"ﬂnnnrin 2 . :

160 [ﬂ{r“llill:l[rjﬂ 13 . 3 L.‘_lieck CSR for TRDY setand l[ne_-.numbers i
iaﬂlﬂ;_a'nm o B o -

| LSO TO4:0KM0 1

16D106/00000D 377+ * Load 377 intg" TDR

1601047000001 | '

1601027180037 » .. H:adREUI' for Data Valid set, o errars line — 0, dum -
. - o a7 .
1A0 FiRR 10050 : - Check CSR r-;:nr TF.DY zef and RDCIN'E cleared

: '5-4 EDRR.EL"]’H"E “AINTENALEE (MiccoVAX S"I"ETEMS}

Corrective maintenance is pedformed wlen operagional Failures or diagagstic tests indicate that the
D21 is defoctive. Dmg:n.ﬂ&»t:l: test programs f'n;:-r DZ s maL&lEeLf i MisroVAX systems wre listed
b&lcwr :

EI-IB&]‘-,{"E.?’- . “:l_crméﬂﬁr Mlcrnﬁ-’ﬁh E:.-htl:m Test
EIIK'DE. . DEVI] I;"D?QH Tests

6.4. l The Mm:rmer'lff Diagnostic
- Macroverify is a quu:k wystem Lesl which iz liJ.E-Ed

. Asa ﬁnt'h.me check before uging dmmc L.l-ag'lus-l:r.b
s . Az aconfidence check - .
»  To verify Lhe -::nmplctl: uysiem alter msta]latmn ar maintcaance

- The Magrov .:nf;, disrnoslic ning st-a.udﬂlone Tt runs aummuhuﬂi} when the CPU Tests diskette is hooled
from onc of the BX S0 drives, The program, which 1akes up 10 four minvtes i complete, needs 30K bytes
of memaory. The teating ]:lem:rmaed by Maeroverify does Rol d&smy mfr:'n'rml.'lnn recorded an the disks.

6411 Seting-Up Procedures = Power up all devices-in the :nnﬁgu:raur:ln ‘Set all -::hs.k drives fa::-r

1:0. Plase a dizkeftg in cach ROCS0 drive, Discannect any cxeernal cablés or test conneceors fram the
DLVIT and DA 1 distribution pamels, 16 ¢he system is nat sel up coecectly, Macroverify mfrﬂutpur.a. '

TE '-;T FAILED m:a.sug.e {see Secticn 4,4.1:37 for the uppmprme device test,
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6.4.1.2° Bootstrapping Pr.n-ned'urc - To boot Macraverify, mouat the CPU 'I:-esw diskette in one of
the, RICSE drives, and type: : '

»>>»H  DUAL boot from drive 1
or! . . |
}}}E_Dﬂﬁi :Boor from drive 2

6.4.1.3 Macroverily Operation — M'acmvcri[}'_ﬁ'mn ms so0f @5 the boot operalicn is -:nmp]eter:
successfully. The program cantains routines which cheek for.alh possible systcm confipuratiens, . -

For cach possible device, atest iz made ¢ see if the device responds wo it5_-sr+-sn:i§wd )-hiwx udﬁjﬂss: 1f the
- device does not respond, the follewing status message is displayed on the censole. _ :

DEVICE xaxxk WITH CSR yyyyyy, VECTOR 22¢ NOT FOUND.
N} TESTING PERTORMELD. o o
NOTE
The vector nﬁml:-.er_ of devices (such as DZQ11)
- with floating vectors, will not be displayed.

‘Tor each device which |'esﬁﬁqnd5 1o its agsipned address, 2 sn:.qn.;.enct of maes-Tevel tosis i performed. A
TEST SUCCEEDEI or TEST FAILED message will be displayec. The time (hat @ swccessul ey
- should tuke i3 also displuyed. ' T : :

An cxamphe of 8 macaoverify tost report follows. The gystem that was tested hod o DLVIL instrticd and
“the DEQNA rahles wers not connected, o diskerte-was mounted in drive 2.

cgulnToE 22 ' '

P> 2B Dﬁ&l

ATTEMPTING EIJOTSTRAP

Ractowet1Ey Vi.d

This MicroVAX 1 iz ar mleracode revielon lews: S5, hardware revision level.d,

gnd Lneludes suppott For F-FLOAT and G-FLOAT d_a:a] :y[:r.-&.

Time %o
Teaking . Test (mins) cCommenks
Memat s ’ Az 3d TEST SUCCEEDED (0.5 Mb)
Disk unit TUAR . B:2@ TEST. SUCCRRRED (RES. fiwed fiak)
Jisgk onit DUAL ' a;ze ~E5T SUCCEGDED (RESH Eloppy disk)-

Disk unit DURZ s 28 ' TEST FaifD (AX22 floppy dlak!
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He {l;ppy digkette 1 gnunf&d_in_thig-dribe

ot the diskette [s pnunted.,imp':'upﬁr]_}r, _-

. Please égrre:t and pFerin this diagnostie.

oLwat - . .  @:4¢ DEVICE DLVJ1 WITH CSRT7ESPQ '

) L HOT FOUND. HO TESTING PERFORMED.

ﬁz'?'zifﬁ.mn-' ) : @zl . TEST s_u{!f:EEl_i-F:D .

'_'J:iﬂuzu : : Coonle - TEST. FAILED _ _

: - o - Pléaaﬁ.ver#ﬁy_that the.éaﬁf% tram-ﬁhz 14 5
muﬂﬁle Lo thE.DEQHh patch panal ussaﬁﬁly-is'
t;rrcctly cunn;ctad. Please:ﬁerify tﬂae Lhe
fuse at tha DEEHﬂ patch pane] usssmh1f has

nnt bluwn,

‘Macrover iy test completed

GZ2FA3LF @2 .

BB

6.4.2 ]:l..{'n-l 1/DEQIL Uingnmtir: hHJ-.’L'IZ

Dievice diamaostics; toeether with the diagnostic. 5up|::rl."|t.nr (¥D§}, are-distributed on th{: MLLru\'AH
‘Syslem Tesls diskette (number 2 of 23 Bun the device dispnostic EHXDE, which runs under VD5, 10 a0

operali wnal [ailore or the macrovenly program lnli']l-\..-ﬂlt'ﬁ g delpclive DEE}II Bligirtium menoey
1 +emem i& ﬁl"l{ buies (meluding ¥IS) : .

--ﬁ-dl,ll Sen‘mg—Up Procedures — Before muning the -:Ilagnnstu:. maka sure-thet jumpers "-‘-’1 T W
arg 1'|1gu||h:d an each 14T under Tn.=~5.'r “The [3FC1 is shipped with these jumpers installed.

D:smum:m ull l::r.l-:de cablas [rorm the disteibution panel,

6.4, 2 2 Buuistra;:l ping F‘n:ml::lu re - Tu bt from the Mu::r[ﬁ:’AJ{ Bysiem Test dl.a.kn::lLf TR '|J:I.'E'
dizkelle oo oné of the R_‘:{jlll |:|.n'r|:':.~. a.ud [ype:

= f‘.-*ﬂ J.]'IL J-U . Jbioon From driva ]

o : :
>%>B DUAZ  iboot from deive 2 -
When the haot process is complete, the "i-’_DS“}.:lThmpi [ D355 pwill be displayed. You can thon “wtfach and

gplect the DZQLL . and rJn_ FIIXDZ by means of the nommel VIS comumands, Thatis w say, COMTRATE
sguch a5 $TART/PASS and SET TRACE will function. Thers are no EVENT flags in FHXDZ.
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6.4.2. 3 Running EHXDZ - This ::h&gn.nsu-:: consists of 22 tests which are Drganued in four pars,
‘These are:

o,
h.
€,

4

Jmternal loopback tests
Staggered loophack tests
- Mpdem best

Echo 1esl

'a.  Internal Test— In this serigs. tests | to 19 are performed. The data lines aze looped back internally,

-

Dretails of tests ] to 19 follow,

1.

=1

10,

11.

12.

13,

14,

SR Test This 1;1:51: acrcosses the C8R and manipulates each TGEiE‘i:E!’ hit.

TCR TEEL..T]'.L'iS 15 AeCestes the TCR wrd muﬁipu]al:b each n:g:i_lilm' ]:IEL

' Transmlt Readvy I-]ag Test This test -.':h-E:E:li.E l.h-& Lf.a.n';.nn[ reaulx .ﬂﬂ.h Dnlv one chianne: is

shecked.

- Transmit Interrupt Test. This test verifics that the transmit intereupt necurs and is sLche eammect

privrily. Omly one chunnei is checked.

© Maintenance Mode Test This test verifies thal the maintenence mode loopback wocks

f:-:nn'eﬂr:.-'..ﬂn]f.-‘ one shaunel i= checked.

Reeeive Intormupt Tost. This west ¢ verifics that the TesEive inLgrmp occuss and is at the earmect,
priority. Only anc channet is ..,hn:uk:d.

Interrupd Precedence Test, This Lest vorifie's thal 4 recoive intormept w lH Lukn;: pro cedence LVET )

; _1.'['-!1[[5]]]]" IAMEEENPL.

Transmit Read:.- Tes, ]1[5 is the same a3 (23! 3 with. tive BXCEP o that all four diaansls are
tesicd.

Transmil Inlercopt Tu.l This iz the "-:H.rl'lL us teslL 4 with the SXCCRLON tral all four channels are
hzsl.i:li

Bﬂ.ud R-:ue Timing Test. This rast verifes tl | lﬂ.\.-l.'ﬂﬂbl[l.,g the I:u:uEI rare decrezses ihe interval
berween fransmis mtem:pts..

Mainicnance Mode T-:qr_ This is the same ar tost § with the cxceprion chat all four chan I'I-..|'-. arc
tested. -

Raceive Intecrupt Tesl. Tms 1 Uie soane as tesrd wilk ‘.J:u: -:r.-.-:]:lhﬂn L]m' all r-.uu -:h'i -fI.E'I." are
tested,

'I: ha ran:'rr:l lL.ength Tezr, This test verifigs thag aﬂ ’ru::-ur -:‘Jmnnels cAN lransnur caaragers of all
four possihlc bit Ir:nqthl: )

E-Lup Bit Tesl This test '.-L"ll._l:.-u L]'.Id.l all Jisur r_hun'nr_ln can he sel for all three possible slop Bt
configurarions. ©

- Parity Bit Tear. This fest vgrifica that all four shanngls can transmit characters forall chra:

possible pacity hit sctiings.
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16, Overrun Bil Test. This test verifies thac the-DZQ11 can detect an overmn condition.
7. 1PR Byte Ascess Test. This test veriﬁes'that byte Acess b the LPR works -:u:rrreclh-- .

18, Silo Bit Tost. This test v n:nﬁr_'r. that sJJ silo m:rm:r;. bits are t'um::mnal am‘l the slln alarm willbe
gl:n:mll:d under Lhe rght -;:unlilunns . .

9 Dy namlc Teast, Thls test verities that ali |1I'I¢ﬂ wAll Fum:tlcm aL I"uli speed and ".'I-'hE:tl d}-lmmtc
L chﬂngcs arc madc tn::- merammabIn:, linc pnrsmn:h:ra : .

b Staprered Test - This series consists of tests lﬂ and 11 An HEE‘} ataggt‘red lnnp'hack comnectar
- must be instelled in J1.° -

The H32Y connectar tonies [].'ue alrpt of channelﬂmmemput nf‘c;hnnnc] | and viee versa. Chennels
2 and 3 ape n:-::unnec:ed in.the same way, All four charmc:lh arc tnhtt:r.i

'FJn:tEqu af 1-::t.i.t. 20 mnd El fc:l.lnw

: Z'.EI_-" Muxlem’ Control Tesr " This test serifiss the mcrdem s:u:-mrm functinns.- Tt nccds manual-'
m[ene*m::un and the Halhl' cnﬂ.ne.:-tm .

3, Bynamig Tﬁt 'T'hls tgst f5 similar to kst !'El' with the ﬁx-;.-cptlun thal tésls are peclormed in
: sr.aggcn:d loophack T.I'.II:||:|I: Tt needs munuu] Lnll:n:ﬂi:m Eu‘.lr.i the H3IZ9 connector.

o -Mudtm Test — Modem Test consists ut'tes: 20 1:rnh l{see ?taﬂgcre:l Test} R e murrt instull a H320
- aapgered Iu:n::-pbar.:k. COnnetor in Jl . : :

4 Ezho Test— Thls test (22 1.4::1'|f"|:5. enmmunications I'Ii:t'l-'rLEI'I 1 DZQII and & terminal, L“I:L:lra-:ters

" typed at the torminal arc cchoed back 1o the terminal. Echa test has a dialogue which asks the
up-:mLur or the purzunelcrs of lhe Lerminal. For example; band rate, bits! charactar, parity, linc to
Lest. . - . .

The en::m:- test mns Luml }n:nu deselect it by “-ressmg CTRLAZ

6. 4 2. n‘l Etartmg-Up = Once you h.m: bootad the MicroVAX Ej.fsrem Teasc u:ltskette the Y5 prompt
(D52 ) will b display ed You vanthen aack the DZQ11 tothe bus controller and select it for test. Then
you can run EIIXCDZ - Unleds you select a spadific test mode, EHKDEuﬂlldefault to the m:e:rnal tost, An
’ :xamp]r: t‘u!]uurs_ of a LIESL ut the defanlt m-;:nde with TRACE sat; -

3338 DUAL-
ATTEMPTEHG BUGTETRAP i
OIAGHOSTIE EpPEﬁvIEUH._EE—EHEH&—VE.IE—?BL L-JAH-1987 Hd:FAz 04

D5» attach dzvyll hub Lta TEFLEA 388

US> select kka

DE> sek ke

O8» run ehxdz
Il ElaHa

«+ Program: DlelffZ&]l Functinnal TE!t, ZT EHKDE, revision i.ﬂr 22 Lemaia,
at @d: 'E"' o4, ET"' : . ' S




-

Tastiﬁg: _TTA
Test 1: CSR.REGISTER TRET

Test 2: TCR RRGISTER TEST

'Tépt 3t TRANSHIT REAGY FLAG TEST PARL UNE
Test 43 TRAMSMIT [NTERRUBT TEST BRHT OME -
Tegt 5: MATINTEMLNCE MODE TEST PART ONE
Test &4 Rﬂcﬁlvg IMTERRUPT TEET PART OME
TEEL.?: FEEEI?E INTERRUPT TEST PART ‘TWO
Test 8:  TRANSMIT READY FLAG TEST PART THOD
Test 8 Tnhksulm INTERRUET TEST PART . THE
Tese 16: aaﬁn RATE TIMING TEST - '
fast 11: MAINTENAKECE MODE TEST PART TWO
Test 13; RECEIVE INTERRUBT TEST PAST THRER
Test 13: CHARACTER LENGTH TRST

Tese ]4: STOR BIT TEST

Teaz 15; BARITY HIT TIET .

Teat 16: OVERRDN BIT TEST

==

Tast 17: LOR RYTE -ACDESS TEST

Test 1E:; SILZ TEST

Test 19: 1WIERACTION TEST
. "'“.n:':].. nE runy A BILOLE ;:‘:'ete-:':e_ﬂ..'pﬂnn rnunk is 1,
pime ta 1 JAN-1883 PZ:AR:SI.1T '

o : S _ — . .

The [ocrmal of 1the ATTACH cnmjﬂsnii is explained below.
DE> ATTACH 1P2011 HUE TTA Tﬁl'.:ll'iJU' aon

T ()
e dewige addross |
—————— name wnit { AR
aption 5 linked Lo |'.|.__ -,u[LlLD”E“-
————— davice o be attached
ATTACH command




6425 Sectioms — Section is part of the START -;Jum.mand- By specifving the seclion, you can mun
‘eils atherthan | to 19, . - .

The sections are:

DEFAULT — tests | to 19

INTERNAL - - tests | to 19 - ‘. : ;
ALL o — tests I e 21 fH329 connector necded) © .
- MODEM v —test 2. . (H329 connactor neaded) -
STAGGERED —.tests 2} and 21 (H329 comnector needed)
ECTIO : - s 2l - [test terminal necded)

The following are examples of the use ol SECTION.

B5> ST/SECSTAGGERED  ; run tests 20 and 21
D8 ST/SEC:ECHO Crum test 22
D8 ST/SECALL : Tun tests 1 to 21

" 6.4.2.6 Freor Messages — Tfa diapnostic test: detects an BrEOL, A0 erTOr messape will be sutpul Lo the
-consobe. Krmor messapes ane deseribed in the disgnostic listing for EHXDZ. The ermar meszage which
. follows is from part of a slaggered loopback rest whick was mun with the H329 conrectar tamoved.

CSx. ak/Bac 5t Aggeyead

Frogram: DEVI1/DI0LL Fiackicnal Test, I‘E—El-j.'-;uz, . ravigian 1.33,'
22 tests, at MA:Ad:15.89, ’ . ’

© Teasling: _TTA
-Tc%t éﬂ; HiZ0 MODEM CONTROL TEsT
tirieers :zvi1;hzull Punctional Ténu, ZE-EHXDE ;_1,5 FERRA NN
:Fasé 1..test EH,_suhteat d, error 3, 1-JAN-19B3 AA:@9:16.37
Hard ertor while Egnriﬁg-fo: ﬂﬂHEM.CGHTHﬂL TEST
1 -usa_;ﬁ ERAOR '
'ax;sﬁ¢za:ﬂzé2¢gj '
.Hﬁﬁaivsjaﬁa#a[xf

CXOR: @282 (X}jC01,A11

kxwnbbkd  End of Aard error number 3 krssaawe

6.4.3 Test Scquence o st - . S
When a DFEQ 1L is repaonted as defective, you have the option of runainy; Macroverify before runniog
- EHXIYZ, However, if the DZQ11 is cleacly indicaied aa being defective, it would he lagical to mun
- EHXIYE firs. - S : cT :

Sectian ALL seleéts all lests except the echo test, Therefore, unless the Eaylt swmptoms call for repeitive

tesls ul a sperific area of logic, section ALL should be selected tor initial test, 1Fno errors are detecrad, but
symploms mdicate a defective ling, the scho tést can be run, o - '

| §-24
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" QBUS

-
W13 106

CONFIGURATION A

IR 0 BUS

r—-
—

M2 106

'EHXDZ fiat no specific test for the BCOST cable ar the distnbution panel.

T RUS

—i 1

I 106

ICONMFISURATION BI

IKTEANAL QOR-DEFAULT TESTS

e ——

—
b3 3 A

:l |.-:':4,2-:4

.1 (R STAGEERED “r& 18

-

C|CONFIGURATION O

-—
Er——

L MHINFIGARETION D

ECHD TEST

02211 TO& [ CONFIGIRSTIONS

.Flgum f-3 DEI’.:IIII Test Cuﬁﬁgu:ﬁ'_r:nns_ :

Thn: cecomrmended test sequence a as follows. See I'J.guIE 02 h}r ToRE Eﬂﬂrﬂmﬂtlnﬂ-ﬁ

1. Switch off poweer. Tristall an H329 EEH,E.FETEI:' Inﬂphdﬂ.k vonnector o 1 (configuration O

2. " Power up {-.:.-h::]. e Svslem ausrns 'I'I'F".' PIOET AT U5 -.l_1rrL1;~l°['.=,1 l:]]E: cansole prampt . e .=.J]] .

be displiayed)

3. Boor from the swstem wests diskelle,

4. _H.I'.TH.El'I and seleel the LZDLL oy tase

(e}
rd,
Lh




s E.thl EHXDE for three peises of ASECTION 1 ALL™. IFthere is an orrar, roplace the M3TH6
_ -mn-:luh: {or the HJES‘J } ) . : '

* Rur ECHO Lcﬁti-:nnf"gl.lrau-::un M) il eeded. T there is an arror, rep]a.ce oF repair L;Im termingl,

i exlemal Iml: BE‘USL ar 'rhe- ::]ls.trlbutmu pa.n-:] To deselect ELHID test, press CTRLAZ..

.qun:nnnect the t-El'ﬂ:LlJ:ul[ [‘mm Lhe distributicn panel Remme the dmgrmsuc dlhhf‘_:l[t R{:act the

sy sleem.

.. - Boa frl::-ﬂlthﬂ CPU ests dmh:tu: Macrm'enfy wm (gh)1] aummau-::a]]].r If adefective DZQ11

1l'll;|l-|:ﬂtﬁli check that the .-.I.ddi‘tﬁh veotor, B.nd.JLlTI'.I]:IETR arg ootrect for the system.
_ Il' the DEQH pawcs alf tests, connect the Syslﬂm for nunml aperation:

| . /NOTE

For a confidence chock of the DZQ11, the internal -

.iests ¢an b¢ run without romoving the BCOSL

cable {configuralion - B). However,  cxternal

connections should be removed. from the dmiru
I:luhnn panil.

6-26.
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"This appendia contal ]
 well described in-stundard refereace boaks, are nal mcluded. For nformeton oot imeluded oy this

APPENDIX A
IC DESCRIPTIONS

Al SCOPE &

nx dula an ﬂu:- L&T -:'hi]:ns used in the DZQ] 1. The smaller eommos 15, whizh are
docwment, read (he gppropriate manuireurer's data sheets.

A2 ~DCO03 INTERRUPT i< - _ ok
The imtarrune cantrabler & an 18-pin D01, device thar provides Lhe circuils to neromm un n2rm
HANEALHon in a COmputer syslem that wxek 4 pass the-polse’ Lype arhitratics, The devive provides two

. irterrupLehanoels, & snd B. with the 4 seebonal & higher priosiey than the B gection. Bus signals use hizh

impedance input circuile o open-collecior ontputs, which allow the device to he siached dircetly wthe
compurer system bus, Mavimum currear takes from the Veo supply is 140 mA. -

Fignre A-1 ix a samplified logi djagran-.' of the DCON3 10 Timing for the j.rnérl_'um seclion js shown in
Figute A-2. while Firure A-2 shows the uming for hoth A vnd B intorrupl sections. Tuble A-1 describes
the sizmals and pins of 1the DO by pin and signal nane. - : :

et
o roEis s
L . ' .
L Fhm 2aTa s a1l —
3 . ) 1
= EM2 CIEH _ BIFD L B2 ut
i o . . o R
— = sl . Biasnl —
L T : nTe L e
I PR o WLCOEH I
1.1 . P n3
e B ER L o WU RLETON [/
12 _ '
- o EnBLATAH
. mw_ CITIC Y B . ) THYET H

Figure A 1 O003 Logic Symbal
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mﬁ . Tl.._r'

TOFEWA DATA -

ENATLEH U MIN— |: | ' : e | | .
. - _ 1 — .
FMa 5T H 7o 2 e l*_— ’ |_
HOsIAN T
) - . . . . .
GRZL - AL—in — I"‘_— s |" QFLaE ] oo
0 - ., I . . . |

ANt L

NE

SIZKIL T au i

. VECTORH. o M a6 = [+ 10 ay” o .
BlaKD : R R |: - |: 1206
. 1 .

WTE.

-

Figure A-2 [3CO03 A Scetion Timing
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1
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... [
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MIALC L Y . }._
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EMALUATAH . - |
. | =t
Ehd CLEH ARMIN - e 7
EMa 5T - . |
F5T A H _ ) ’ I ’

EDIN L L _ | - |

Bag . T D | SEE

L
WFITOE H o m_agi#T;kq.. R

¥ zCHOETR -

maTL:
TIMEL AFELE & r'l.ﬂ.':a.C'EEITl'.I.“.I:'E.-

Figure A 3 12003 A and B Sectioz Timing,.



. Tahle A-1

DO003 Signais

" Frnahlz Status

Pin - L'O Name' Srmbal Funciion
-1 - Imzarrusne VECTOR H This siznal Emns.[he Approprigte vector a:fl-:hﬁn L
Yectur Craring B “rite bus and forms the bus sianal BRPLY 1
Sigoal’ - o ' _ _
T2 Wertor _ VEC RQSTEH . Whena -asserted, this stemal indicares ROSTBucrvice
Request T : veoor addvess is owanted, Whaen not ssserted it
Saaral - mdicates ROET A service voctor address js waoted,
: YECTOR H 1 the gating signal for the onmplere
vetor addrezs, VEC RQ‘-?T B H |-,. n.mmdlh hit2 of
Ty ur_’dr-:.-:ﬁ o
3 Bus Dataln -, BDIN L The BDTN s.ig,:i'a] Always prevedes a BLAK signal.
4 Initialize Quc .~ ITNITO L. - - This is the buffersd BINIT L signal used in the
" T ST device imerFac: far general initializilion.
b Buz Initialice, BINIT L When asserted. this siumal hings a1l drive | 08y Lo
: . " ' tienr naa-assered state-[except INTTOY L)
2] Bus Intecrupr © © HIAKD L This signal is the daisy-chained signal thar is paszed
- Apknowledpe ' ' by all devices non cequesting inermnt sérvice |see
A Chutp - BIAKI L) Oneo passed by a deiice, I TUsL coninue
_ tor e passed wnlit'a now BIAKL L s sencerated.

7 Buw In'n:"upt BIAKIL . “This'signal is the response ol the processor o -
'Ju,]-:nuuh:-:ihc ' - BIRQ L wrue. This signal is daisv-chainad so that
tn)- e fiesl vesuesling dovice Bocks the signe!, whilz

non-requesting - devices pess the signml N s,
BIAKC L to the sext device in the chain The
: l2ading edee of BIAKL L causes. BIRCE 1 Tr:- [
. _ deasserted by the roquesting l:]-;‘:l e, . _

& Asvnchronius BIRGQ L This requesl is generated 'l'r|:l'E|'.| ® RQET'wigml and -
Bus lotsrrupt the appropnale Inemmipt Enable signsl bozeme .
Reguest - valid. The requesl is remaved afterthe acceplusoe of

C < e BDIN L osignal and on the lesding 242 of (e
BIAKI L signul, or tha remeoval of the upproprate
interruprenable, oz by the removal nfthe appv:.l]:lru'
Teguest sipnal
7 Eleviee ROSTA H- .When asserted wnh the gnabie AB Mip-Nop asserted.
s Imterrupe EQ5THE-H this signal causes BTRG Lo be assérted un the bus.
- Hequasi ' Thes signal line normatly KTRYS assetted wntil che
Sirns: résquest is serviced,
L4 Inte:rupt EMA ST H This zignal indicales the state of the iniworupe on alrle
11 LNE ST H AR internal Hip flop which is conteslled by the

signal iins CNASE DAL &Ha:k]lhr.TN& B CLR H
clock fing,

-




Table A-1° DICO03 Signals (Cont)

Fin 1/0 Name Sj'li‘l.bl;ll' Function
15 Interropr ENADATAH  The level an this ling, in conjunction with the
12 Enablc 1ate ENE IDATA H EMAR CLK H sianal. determines the state ol dJ-:'
imternal inlermupl enable A flip-flep. The ot of
" this -Pip-flap is mq}mtm'v:d by the ENA/E 5T ]

_ signal. ) : .

14 " Interropl . ENA CLKH © . When asserted o the positive edgs). fnzermpe
13 Enuble clock ENECLK H enable A/B flip-flop assumes the stete ol ‘hc Fsas|

DAT .|'1L H SIFna] Iln.:

A 1 DCOM PROTOCOL EC
‘Fhe protocal chip is a 20-pin TML devies that q.:l.: ots che n:gmt-:rh prowviding Lhi: :-ng als n-:'-:“a&m-r i
contro] daty flow 0 and from wp wo lour word regielers {2iphl byles ). Bus signaks can La divectly atracihcd in
b deyice bacause receivers and drivers ave provided on the chin, An RO delay cirowil o= provided w slow
“tha response of the periphers! interfeee to dete transfer reqeests. The vircait i designed sothar if cioss
utlersnve is not wanted, enly an exiermal 1-kiloben = or- 20%:) resistor is needed. Fxremal ROs can be
- pdded 1o change the delas, Maximum current taken from Tr!n:."'nﬁ:-:_ supply is lE_{r mA. :

Froure A-4 is a simplified logic diszram of the DO 1C. Sipnal timing in relation ta diterent loads -

stiown i Figure A 5,

Signal and pin definitions for the 1004 arc showh in Teble A-20
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Table 42 DOO Pin/Signal Descriptions

' Pin

l:l

S_-i'gnnl Dusnr‘iptiuﬁ ) _ _
P YECTO R-H “Yedtor = T|:|.|.=. pud cavsey  BRPLY L. o be gemerated theough the deluy .
: . " ogirguit, It is indepeadent of BIYNC L and ENE H.-
i BOALZL Bus Data: Addﬂ.‘&s LII‘I'E:E These s:i':,n.;Lla wre Jutched at the asset edgs -;:d-
X HI2ALY L CBSYNC L. Lings 2 and § are decoded Tor the seleel outputs; ling 0 is nzed -
4 BDATL L - fow b_l..b:: selectian.: : : .
3 BWTETL -Eus Wrile B:..lt "Fn-'hi[c the BDOUT L inpa is agser;'.ed 1his signal
o I11.'|I¢al:¢5 & byre or wond upetelon: wsserted — baric, not F:ger&d =il
: ]'?n:n:nrln:rl with BDOUT L and 1=1l'.hhi:-;l BDALD L form QUTLE L dnd
_OUTHE 1. :
Ao BSYNC L Bus Sync hmm:E - Atthe gssert edge of this sigaal. address infrmatinn
: ) . 1% rapped in four latehes. Whn:": nar asserted, dlyﬁh]&b d]] uulpm-, CxCoopL
o the veclor term of BRPLY L.
T HNOINL Bus D:llﬂ In - This is u strobe signa? &2 £1f2ct 4 data input Leunsacon.
' B - Generates BRPLY L through Lhe delay circuit snd INW D L.
A BRELY L Bus Heply — This siznal is eeneralsd 1hroogh an. RC delay by _
- YECTOR H, and strobed by BDLN Lor BDOUTL, und B3Y h.lL Land
: _ . latehed TN H. - '
9 ’ ]iDﬂT._JT i Bus I}Eta lf]'ut— (%5 is = strobe 5|q|1al reretteet & dard-output Cansactico.
' " Decoded with BWTHT Land RTIATO [ o form O VLH Land OUTHE
L. Qenerales HRPI ¥ L throdagh the cin:h‘. cirguin.
L3 _ INWD L In Wnr‘d Lised tc'-__ﬁa're{u aébddia foom aseleeed £ |.=1-.LETLI:'|t £ daty I_-.._c
' Lrzbicd hy BAY NL 1. and 5.1‘-=}hc"d Ex EEDII\ L.
12 CIL'T.]_'LB L. ﬂutl.nw!'-lrtﬂ, Out High Hyte— Used (o fwird | wrile) culy intu the lower,
ALy COLTHRELL *bugher. ar bath hytes of = sclaced regisler. Enablzd by BSYNC L snd
' i - eiidenl BWTHT.E and latzhed KIDALD L and strobed by BOOUT L.
14 SELOL - Sclect l.1r1es_—. O ofthesa four signals s true us » funclicn ol BDALS L
13 SELZ2 L P B Hids asscrred artre asseet edps of BEYNC L. They imdivecz 1ot
16 SELA L weard register has hozn selgeted rar a data tracs gotion. These sipnuls oeve:
17 " SELG L hecome assortod cxcept at the assertion of BSYWC L ithen oaly if
-ENB- H s asseried 4l that ome) and. onee asserrad. e nol deasseTad -
uzLil EE'I T Loy deasserioc, : '
123 RNCK " External Remsll:rr 'L_upaui:ur Node - Tl‘ll'-. node is provided to changs the
' defay hetwaen the BDMNN L, BDOUT L, wnd VECTOR H inpues urd
BRPLY I. nutput. The external eesistor should be dicd to Voo and Lhe
capueitar to ground. As anougpd, inis e logical j:l'.l"."::l."-iiU‘ ol EPL-Y L.
EMNB H Lnukle - Tl‘IIH siEn uJ i latched ar th... essoried cdge of BEYNC L andis

. used o enable the selecl ouLlpuls and U address tzrm of BRPLY 1.

A -




. Ad D5 BUS TRANSCEIVER IC _ _ L
“I'ne 4-bit transceiver it A 20-pin DIL iow-power Schottky device for primary use in petinhierul device
imtocfuces, It functinns 48 & bidirecticnal buffer berween 1 dula bus and pesiphiaral devige logic. Tn addition
to the fzolation fumction, it alsa provides o COMpPAT Son-CIECHI for addeess scleclicn, and u constant
generator, uscful for interrupd vectar sddresses, The bus 170 port provides high-impedance inputs and
open- collector outputs to allow direct connection o the dara bus af o computer. On the peripheral devize
side, & bidirectional pant s wlio provided, with standard TTL imputs and 20 mA Lr1 stake drivess, Data on
this porl has the opposite pelariny ki lhe. data on the bus side. ' ' :

" Thrce address jumper inputs s7c used 10 compune agATNAL heee bus inpuls amd to penerate the signal”
MATCH. The MATCH oitput i open-collectar, which allows the autpulat more ihat one ransceives tn
be wire AMNod W [onn & combined address match signal. The address jumpers van lso he pul intoa third
lagical sate that disconnects hai jumper [rom the address match, alluwing for ‘don't care’ iddrass bits. In
addition to the threa address jutper inpuld, & fourth higly impedanse infut fine is wsed o enable disable
. the MATCEH wutpac. ' : .

Three veclot jumper inputs arc peed o gemcrale @ conscanl, lhal can be paszed to the conpueet bus. The
three inpats ditcelly deive three of the bus lines, overriding the action of the comtro] linzs.

Twa contee] sighels are decoded w give three operation stales: rezeiver dara, transmit data, and disa'e.

Figure A-5 i= a simpiitizd logic diagran: of the DyCRES IE. Timing for Lthe Fiaaction: is sheamin Fieurs AT
Sianal and pin defiritions for the 12003 are given in Talle A-3

‘Tablc A-3  DC00S Pin/Signal Drescrlptions’

Pin Name " Funetion
12 BUSG L Bus Data— Thit sot of four lines makes up the bus side of the iragsciver.
11 CBLALL ) Cpen-collewiar ausputs: high-impedaice inpuls: Tow = L. -
9 BLUS2 L -
B BUS? B
1% DATOH Peripheral 13evice Data - Tlhest frps Lol srate lines asiy the Jinoerred
1 DAT1 H reecived data from BLS<3:07 whan the ansezives i 50 the Tegsive
T DaT2z i mode. Whan in teanemit data rode. the Gata caoried on hese Lpes 1
fi. DATIIT passed imverted 1o BLIS< 300 When in the disabled moce. Lness lings oo
© wppen {high :mpedanee). High = 1.
14 W1 H Vectn Jumpers — Tiesc inpuls. with interzal pull-deawns rgszlors.
L5 W2 H - ditectly drive HUS<A1 > A Jorw oF open v the jumpsr it cddse: an
i wWig open condition o the corresponding BUS pin it XMUT H s low, A gh
. causes 4 | lorai o e rrensmitied anthe BUS pin Mule 126 BLIS0O L is v
conlrosed hy any JMMper gt -
12 MENB L Match Enable = A lw on this tine enables the MA FCH vaipm, A high
' : forees MATCH fow. avarriding the mewch siecuin - .
3

MATCH T Address Mateh = When BL%< 310 marghes the stare of 1A25:1 5 and
: C - MENE 1. is Lo, this culpch is open: othoTwsse, o W o, '




Table. A3 DO00S Pin/Signal Descriptions (Cost)

Pin - MName _ Fﬁnttinﬂ.
[ - 1Aall . Address Jurﬂpers - A connection to grﬂunﬂ Gl liu:ﬁt inpuirs allows a
2 TAZL : match e oecur with a F {fow) on the carrésponding, BUSE Jine, An open
19 IA3L ] allows 2 match with a 0 {high). A cooméstion o Yer disconnects the
- enrrespoanding addn:ssr bit from the compurisan: -
- CXMITH Control Inpuis - Thcm: linaz control the up-::raunn ot rize [ransciver as
E RECH . lolkoais. . : :
REC XMIT _
0 DISABLE: BUS and D.-‘-'ﬁ.T anen
01 XMIT DATA DAT o BIIS
. 1. ' RECEIVE: BL% to DAT
I - H..ECEIVE: BT.IFr e DAT

To prevent tri-state overddp ponditions an intecnul eirouwi del:wg 1hie
. +hange of modes between XMIT DATA and RECCIVE mode. and

delays the enahling of eri-state dovérs on the DAT Enes, This action is
_independent of the DISAKLE miwde. .

Al
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A% DC3IETB SEMI-CLSTOM VLSI EC

A5l Description o ' I . . _
The TIC367B is a DIGITAL special V0LS] semi-custom IC implemented in CAMOG technulagy. TLis
packaged i a G8-pin plastic leaded chip carrier {PLOEC). and is eilher sochet o sucface mounted.

The DCIEY B contains the [ollowine fonctional items: fonr UARTS, ane 16 outpul baud-rate generatar,
all necessary DZE)11 registers, Lransmit, receive and sio control Ipgie, multiplexers, bi-girectional
- huffers and otherlogic. Figure 5-10.shaws the contents of the device, and Section 5.4 gives a deseription ol
the circuitey. Some specifications of the device will be given here, lopethior with & pin deseripticn.

AS52 Pia Layoul : _ : .
Figure A-8 shows e Jayaul linking pin position 1o pin numbiers and names. Table A-d lists (e nemes, pin
numbees, and describes the funcuion, ' ' ' - :

% €766 65 64 B

g B 7 6 & 4321 [ 3 B2 B -
PVttt
n*:.ml_jssss.eEssss:-i:.-r
L poCc % 4.0 1 ¢ W Q.00 C T
10— .2 Lo L 9 2 1 o % 2 1 oL 32 -1 b—= en
11 == D14 o N T oy = 39
12 w—d T8 - L 751 le— 5B
13 e D2 _' BRI - TSD e A7
14 3= [O11 o ' : - E “TOK p+— 5%
15 a—e] DO ' : : Fus f— EC
RER - Oy e 5
17 =l ‘DOH L ' 2 ' 1Ay e 53
B — GND ' CL3ETE © L GND b =2
e v ' o Cosm = 5
20 ] D7 ' ' g p—w ud
] el DO0G o . . B 511 = 3
27 = 003 . S S.7 p—w -2
73 ——={ D4 _ ' _ OBLE [ A0
24 =l D03 . I, 5.4 45"
9E m—el DOF ¢ " : " . iR f as
JE - DO . [ w' E R MWW K &G F D RT 5 &5 5 W vy
n s ii_E H L_ o M 3 v | 1.2 L L N
v O ¢ B'A HH +» 0 H e T I
AR EEEN RS
]' | i t 'f'l T
37 2 20 30 37 32 73 34 35 36 37 3E 30 4D 471 42 43



Table 4-d DC367B Pin/Signal Deserlptions

Pin .

GR[‘IU'\[D - Ennne.,[s ta 0 W,

|
.
-

L™

Mnemonic Foasiion _
1L GND GROUND - Connects 1o 0V
S ) 13 SERIAL INPUT.0.- Data input kne )
1 SI1 SERIAL INPUT I — Datg gt line 1
4 s12 SERIAL INFUT 2 - Diata mput Litre- 2
;] sl SI-'RIAL INPLT 3 - Duta input. line 3 -
6 CKL CLOCK - 50638 MHz clack, sctive 1.:m-. - .
" MOL MASTFR CLEﬂR:L.CiW Clears all 1'&@1&1:1’:—. Ex¢epl DTR regisiers.
f MDI. MODEM I:'LEA.R Lﬂ‘Pf _igars all ragisters m.:ludm_g, D]’E rcaisters. |
4 D5 . LDATA LIN}L 15 - CCIELEI"'EL‘i o D AL1S T-I i tlate gt anly, net al
: mput, . : .
.]D +¥ B l’._'l_‘;[LnLLI'.:-u L R I
[N R 51 F DATA LINE 14 - Comnects 1o DAT14 H bi- drecu-;::na] [0 line.
12 DI3- DA’I& LINE 13 = Connects to DA.LH Hiul-slade nnepec only, ot an -7
Lo mp.nur ) )
D2 DATA LINES 12/08 - Cannects 1o DAlldH mmugllt&DAT.:I".li-? H.bi-
1T . 10 D23 dm:-ct ol I"ﬂ' lings. . oo )
W aND GROUND = Connsets fo 8 V.
IR Y SV~ Connzets o +5 V. |
20 DoT " DATA LINES 07/01 - ounicts 0 DALDT H iraogh DALSL T, bi-
Wl o DAL dm:n:nc-nal L7C} lines, :
.2'.' ) . —.'_1I-".1 : -5 V = Connents e
28 7 Do - DJ’LTA LINE -0 - Cnnne-.,...: i DALOD H: hi- rluen:u-;:u-u] L0 ling. -
15 NIC, ._ NOT CONN F,E'IE]} ~ Hpare, not .:nnne-:ted .
o ‘ROE REGISTER AHDRESS B/A-RGRand H.Ga"'l. feamm rhr address of the -
-3 RGA. repister in rezu;l wTite -::upemlmm :
¥ WHH WRITE HI-BY IE HIGH - Writg strobe to ﬁjgﬂ] byte il 4 r-:gj%:er
33 WLH - " WRITE LO-BYTE HIGH - Write strabie 1o low byt of a rester.
‘34 - - RDH Rmn HIGH - Read strobe trom a register.
GRD




Table A-4 DC3I6TB Pin/Sigual Descriptions {Cont)

Pin Mopemonic Funelit‘rr_l
i F3H . . FRAMING ERROR ON LINE 3 H — Qutput indicsting u break oz
S ' ' ..-:hanncl three; used LE hah or koot 3 .WStL'Tﬂ o
a7 nv T DATAY -!hL]D A high lavel mumam dutar al end of silo iz vatid.
iR - | 14| ) RECEIVER INTERRLUPT- II.'ll.l:'.ITl:.IplE Cliten ahrm: oy RDEII"JE ur
' gilo alarm s selected. -
3 TI . : THA.N 5M ET'TLR INTERRUPI = T"I-[I:TI'-I.IFILh CPL if- t‘:ﬂahled on
o . TRDY. : _
~d0 521 : - .SHH_]' [N SILDS W ﬂ AND THREE - Shift-in pulse for '-.1-|i.‘| cata on
o the pwo high- n-rdcr siler chips.
4 SL7 SILODATA? 16— Silo daly lines 7 and 6, data shifted from DCIETB
toe d2 o SLG cointo silo, :
43 GND GROUND - Coanecis 100 V.
44 Y . 15V [‘mmecu o +5 Y,
45 . SL.: _ 5110 DﬁLTi 5 100 — Sila data lnes 5 Lu{r -:]ma 310 f‘ted from 1IC26TH
to 30w §IG . - dma sila, o _ _
5]. B0l . SHIFT-1M S1LOS ELRGA]"-;D OME — "3"” -in r.-ult.n: f-ur:. o dlaa 2
: .o the m-: Lu'r'.- -orlEr sio -‘:]]Jj.l*
3z GNT . GROUND - Caunests 0y,
83, O IRY : 1_"4. READRY - Sipnal to the [}E.Stl]fE thar all 39los amc ready [or izpul.
‘55 . ORY C O OUT READY - Signe! wothe DO TB thas =il sibas are ready Joz wvunpos,
35 FM5 -_ FULL MODEM SUPFORT - An aption [nol wsed g D2 1T which
: when veserted hizli forces the DNCRATE to loave D04 o DET and 1312 10
DM 5 intheir high impedance state duning read operations an the M5HE.
instead clazserting them rero. This alkows elher madenyinpurs § U Thand -
_ DER). 1o he enabled to the DAL bus.
=13 TCK TEST CLOCK - Ua:dfurn:tuplemng Wit 151 high, ‘hm-ﬂ- I::ledm
o ’ plece of the 198K Boud ﬁ[elu-?ﬂ 'ﬂm:! Tate. .
&7 TR . - TESTI] When high, selzcts the bewd rele peneraor autguts instead of
: the nermal serial data outputs. S0 and 511 rust be fow 1&”;‘311 he =pe ..|f-.
bavd rate ot Lscd for chip esting,
LY sl - TEST 1 - When high. selects the TUK inpzt inscead of 308K baud for .

any U ART: whese ling parammsers have scleeed this bawd roie. Thes
wllooms Lhe use ol an cxramal clock, of freqoancy Té times the wianted baid
TELe, ' ' '




Tuble A-4 DC3GIH Pin/Signal Deseriptions (Cone)

- Pln Mnm.unni-n: o ) .Fum:tj-:n-r[ .
§9- ° DT . . ° DATA TERMINAL READY - Activelow vulputs of the TVER,
o &0 wOTl mgir-.ter:s for lines D'anu:i L. : : SR
lljl: . +‘|.-'_. ' _ -4 1‘.- E'nnnm:t 435 %,
K2 D2 . DATA TERMINAL READY — .-"p:,:twehlm auputs of the DTR
cw6d e DTS - repisters for lines 2 end 3. X _
44 BCLS Pl ' SILO-CLEAR LOW — L':lﬂﬂ-BL,Ls ll_‘n the clear ]]]'.I'.':b al the 1=.|[rl n:h1':|5

~ output of the "rIaster Sean l:l.ulble lateh.

&S 5K - - SERIAL 'EILTI_' El,-’3 - AL[L'.- g:—l'ugh. serjal oulpul fines. Tdle stace is high: |
S TE R T 0 T . ) : . .

L ASa Ep:::f'catlnns of Some Parameters

- Thix puruhm]:l.'h rives spooificadians of some pﬁrq raters oot ziven in the j]].ﬁ_|,|;'|, L-Eh.t

‘A5 0 Buud-Rale Aceurscy - Tahlz A-2 lists the bavd rates am;! their divider ratios with Ieﬂp{'fl T
the 2 L'If:lEH MHz 5‘-‘*[&:&5 aloek, ard aivies zhe computed |:||:1.-IFL1|!'|I'I from nnmmal

Tubl-:__A—S E_ELL:I Ratc Al::urac:}' _

LFR bits - - Baud Raté Divisor of . % Frequency

11, 10, (in birs 50688 MHz =~ deviation
09, 048 _ per second} - clock ' . [rm nominsl
po0e LR A3 0%
""u'u,m . ' " 78 3 _;:2_24 0%
01 Sl - 2sEe %
a0t 1345 2352 0 - b D#4%
oloo ‘150 Car e
6101 300 Close . o
011e L eoo. s L a%
0111 o IEi:H__'J : 4 :- SO . 1)
Slead R0 A
N I 2000 R 158 D2
TU14 S S SRR
foTe e . se L owm




Tahle A:‘_j .. Baud Rale Accuracy {Cont)

iIPR hits - Babd Rale .  Divisor of - % Frequency
11, 10, {in bits’ " ‘5.06E8 MH~r "deviation

09, 08 | ~ per seeond) clock - -fremt npminal
L R

11T 7200 SO TR
at1o . - 9800 R I |

1111 . 19800° 3 IR D%

i+ E-.-_-LE.uRE' the g[andan:l is 19200 bawl, this cption is ne suppurl d, a5 TOHO0 l':-aud It]:ll'ﬂﬁbl'l"’“ RN
deviation 'a.'11-:h is mot ceeniahle. .

A %5317 Recelver Paramelers - The regeiver will aceepl an edps nisalignment of ua 1o ﬂ-L‘”‘En {more
‘acetrately 43,759, which represents one sivteenth of u bufzomra S0% deviation (a3 a vesnlf of using u
143 clack]. This pilee misaligneent may be 2aused by either adga jitter ar an aceumulation of edge errors
cansed I;:n.- an incoerecl clogk over the full churueler 1.|:'"|Jf|51'ﬂJ SE.IDH_

The receiver will also 'aran denien e bald stoafs it l"w-t"-'r cen TLLL‘:I*. #d cliaracrs.

A 533 Read.-‘Wntf: Puls:s and Dala Delay — Each write. puhe iWHH and “Llll has 1= be
C390 ns minimoem. Data may sy Gisteady wp to 150 ns alter lhe plilze, but muost he sieady Jecm thenwantil
4% s aftgr the pulse has been removed. These *-]:I-:LLI'LaalJDﬂs ‘will gnaranios up:-muc.n i WaTst-case
commarzial ‘comdiions (0 na TO n:!e,m:c: unnlagm-:]t 4 T8 525 unlta]

Witk read opesations, there is & 50 ns delay worsg case hotween RDH bei |1E'. asscrtod/de-aszamed and dele
- heing siead'n-' T beinq Tn:mm'-:d i high Emps dange) from Lhe 10 lines.

Al 3341 FlI—‘G SERiA‘L "'i'lE"-'lﬂH"r

The 3341 firse-in-first-oul memasy chip =ssens Inpul Ready when it is nadt- W luad dars, Eachtims S5t
An is zsarted, the chip secepts fowr bits of parulle] data. When the Shift In pin is de- asserted, Tnput Reud,
alsa becomes de-asseried after a short delay. When both rins gre Low, duta starms to shiftinthe dupu eid
of ehe 64 0 d-hil r“EL*lE‘

CWhen daets reaches Qe autput, it assarly 'DJ.L.‘.ILll Ready, When Shift Ctutis asseried. 1he chip plages l]JE'. .
dita in the outpul Jarches (Figere A-9) When the Shife Ot pin is de-asserted. Gurpul Beeds slac
hecomes du- asseried after a short deluy, W ]].;: bach pins are Low, Lthe nen data {iravailahlcy bubbles’
dtmn Lo Lhe ouirg T .
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: ﬁPPEHDl’K B
GLﬂSSﬁRY OF TERMS

E.1 SCOFE

Thiz eppendix conizins 2 E]Da sary of ten'n-a um:d in whis ooy a] T hnt.:rms are in a]]'nhahctmurdc-: 1-:3: 2asy °

roferencs.

‘B2 GL-DESAR?

Asynchronous A me[]md ot merial Lramsrrissicn in which rjalu iz precaded hya £Larl hil :m{l fellowed by
a stop bit. The receiver pravides the 2vetags timing to 1-;1::11111"-.- the data -hits.

Aum-:.-_.qswer .-'l']]'e_f'a-:illr.]r' al a modem o tcrminal Lo autmnmically snswer & £all.
BDAL  Bus data and addeess lins. ' T

Buse address The adlress of the C5E. |

{:ER Control and status regisier

CCITT Cumue Conguiatil Int ernalional de Telep hunl“ el de Telographic. A intérnationai Htunddn]:-
zommitiee [or telephonc, telecrupts :m{l dasa communivalions n:.'r'ﬂmrkh

Tratasel Eee tradzmm.

DIL Dwal in-line. Th.: LeTm des-:; 11_1—"5 1975 and cumposents with two parzllel e of pins.

DMA  Ldirect memory aboess. A mes hod which Aers R 1}1:1 masier lu wansfer data to o m;.n:n systoe

MmOy without wsieg the host O P
Duplex "A method of tren smitting ezl receivigg om the same chaome! ac the Same L,
ElA - Eleu.,uj-.,al Indusmies of A::ereru:a AT American Drg“m zation Wth lh'E saIne ﬁm:m'“a ax ':':ITT

. EME E]e-:*t:n:-magm:u li.'i.l-]'.l'.l]:ld.lll'_'ll.l.l'["r The term g -.,-:INF'llEInLL ‘-hl]fl ligld-strenglh. 2uscep” tkaliTy
and stati¢ discharpe stundards, :

FCC  Federul Comemunications Commissicn. An Amerivan urganizarion whick repulates and icgnde-
cOmmiLnicatioms ﬂqll:i]J:‘:lE:‘.r. :

FIFC F:m InFirst {Ju: Thaterm describes @ "E"'hLI'_T ar r'n-emc:rr_'r from which the -.:nlu:le'; data s removesd.

first. L is olten refarrad o as o st

Fln&l.mg m:ld ey A CSR uddrgga_, agzigned 1 an eptian which docs Aot have & fivcd address ellucined
The address is dnpr:'LclL*nl un wlhier ﬂ{&ﬁrmg adireis d-:‘"-tl:E!‘i conaccied o thie s,

Floating vector An L'Ll-:n wpil vegtoT assigned o an aprinm which dues rt have a fixed vevler aliocated.
The veotor is depeadeal an alhar fliating veclor devicos connested o che bux

BT



_I;'ﬁl._l Fleld-replacé able unit.

:iC Inln:'.gmtn:'_d,.n:ircuir... - I - L .
Iy : ._IJEpu.I;"uulpu.L

LﬁE Ledst.sis :I!1-;.r.J zt hit.

L'SI-H hus Anmhér namu i‘m t“n: -bus,

Modem  The word is an ilbbr-E'--dtLDn of M Chehzdator DEMurjuJ BLAT. A mndom mtn:rra-::es a terriol Lo 4

LS missian |11'IE A Tni:u:lem iz afsu called a rIF; .H_Sﬂ_[
MSB MJ-:-[ SJ_L,EIJL-I.L:I.I'IT niz,
Multip]exer A cireuit whick Soinects a numiber of rf'm:s Lo g Iine.

Null modem A sable which allows rwa tr:rrmnalh which use madein m:::m] a:;ndl&t{* h:: mnnecteu:l
oeezher diraetly, Only puaa:hh: oVET -ghu:art distances. :

PCR Printpd -:11'_131.11T g
rLCC Plasliu J::a;'_ic&.chin mn-jér.'

Pratocol A 3er -:-[ rulea whl h deting tne ton J-:J] umict ﬂnw nf dara 1n 3 CONTUNICHLOnS §YALIT.

-

Q-buos - A glabal term Lo 4 specitic DIGITAL biss wn"which the address and -:]zﬂa ure multiplexed.

QI1, Q'ﬂ and Ql'ﬁ Tezbis '-lhtd to defing’ 11 lb . ﬂ':ll 16- hLL-addn:is versions of the i:ll bue.
"RFI Rl‘ull-.J F"‘El’.]LlEI'I"‘].- 1r'.[-;u'tel-;-n.,¢:

'S"L-IPE Sn:th-—c:d“ NOWES supp]_'r

U-"-.H.T Uﬂl'rE'n‘:-d] uxynichroanons pecels s Lransemitiar. .-*m I UEE:EI l-:J |.I!'d.1'.IF~I'I'IIt PI'Id Tecaive serial

asyT chmnum dala oo u n:hqnne1

B2

—ra.

— o ——
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