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interfaced with Intel's MCS51/96, iIAPX86/88/186 and 188 in polled, interrupt driven or DMA driven
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82530/82530-6
SERIAL COMMUNICATIONS CONTROLLER {SCC)

Two Indeparciant Full Duplex Serlal
Chanrats

On Chip Crysial Oacillatar, Baud-Rate
enerdtor snd Digltal Fhege Locied
Loap for Esch Channd

Prograrmmable for HRZ, NR21 or FM
Duts Encoding'Decoding

Crpnostic Local Loopback snd )
Auiomatic Echa for Feult Deteclon and
Inckation

Systim Clock Retan:
—d MHx for 22630
~— & MHZ for 82530-5

Max Bt Rate {8 MHzZ)
—Exiemaly Chocked: 1.5 Mbpa
S| f-Clocked
376 Kbpe FM CODNG
187 Kiyys NRZ| CODING
83 Khpa Asynchronoug
Inkerfaces with Ary INTEL CPU, DMA ar
/D Processor

Avallape [n 40 Fin DIP and 44 Lead
PLCC

a Avallabde in Exprass Version
A Asynchronous Modes

— G~8 Pt Character; Odd, Even or Mo
Parlty; 1, 1.5 ar £ Stop Blg

— independent Transmit and Recelve
Chrcks. 10, 16X, 32X or 64X
Fragrammebls Sempling Aate

— Ermor Detecion: Framing, Cvemun
and Parity

= Braok Datection and Generation

Bt synchrancus Modes

—SOLG Loop/Han-Leop Operation

—CRC-16 aor CCAT Gendrabion
Cixtection

— Abort anaraban and Detectlon

— Il Fesidus Hamding

= CCITT .25 Compatible

Byta Srachronous Modes

= [ittortulil or Extarnal Charactar
Synchranlzetion {1 ar 2 Characiess)

— Autemadik: CAC Senerstion and
Chetking {CAC 16 or COITT)

=— |3M Biaynec Compalpe

The INTEL B2530 Sedal Gosrruricabans Canmrslar (BCC] is 4 dual-chanmal, mulb-pratacs data coesrtunica-
Horsm pargheeal. ILis designed o imedsecs high apead commurecediena lines using Asynchronnus, Bybe -
chirnouws and Bit syrchranous preiocoks b INTEL's microprocsssors bas=d sysiomss. I; can ba imbartessd win
Intal's MCS51 198, WPXAEEE) 168 and 168 in palled, irdocmgt driven or DA dresan modes af aperalion

The SCC is g 40-pin devics manutackared =ing 9TEL'S highepecformance HKMGS? | tachnglogy

* HMQS £ a palenbd process of brial Cosgnaranen.

2-152

D kb 1087
Crchar Mum bar: 20054 033



intal. B2530/82530-6

| i S
LUATd
1. ]
. L. TN S—
ChANMEL &
aad Tully
AaTE
VW WEPULTIC R L1
Tnan B TTER!
"HEI}EI\’EH [:'— Ly =%
b— THafs,
AEAD
PEGISTENE
|2 o i’rﬁp,
C1H CONTRDL
Lo
WHITE = T,
T +—a ALGITERS L .
NTh —rn — ==,
1B —
I PFLAT K E
T e LOWTROL o o= TaDg
-
E — My 1
m— E,
T, AED, = E
T Ty = — — == FE
L app: 1 " T
[TRgmin ) i FTFRT g
~a o CEFRAD el
her— TRy
BT EA INTERFALE
L‘_',_‘ ma— LTy
AEALAL Eo WAL P AT Mo '
wTERFMCE

FHEH=-1

Frure 1. 82530 Intermal Bleck Diagram

e-1k8



B2530/82630-F

k4
-

Hodod uwE g FA

[=]. 1]
[=].}}
[=]. ]

maEay

£ R

N A A I A

731

ADWp A,

L
L]
Anly
TR
Tl

LS N N N N I |
a
=
£
d
=]
F

xR -2

" hl’hr’h—En'ﬂn
tAHAAEZEEIE Y

B 2 4 3 F 1 daddiian

1172311272234 23 5637 30

R
PR

2ACAH =41

Flgure 2, Fin Conliguratisns

The Irdewing eecton descrieas the pin functans of the S350, Flgura 2 detais 1he pin ackgrmants

Takle 1. Pln Dexstripilon

Hame ad Functign

DATA BUMS: The Daka Bus ines dre bi-drecional thres-skabs inea
which Irileetace witl: {he sy=iom's Dpim Aus, Thecss lines carmy data
and commaneds 1o gnd fmom the 500

INTERRUPT HEQUEST: The imomrupd signel taa.cﬂ'.'maa;hhenﬂ'r&
Eﬁ.?: requesis anmbarnipt. tis anapen draln outpol

it Ko
Sy tyte | Typw
QiF | PLECC

Libp 40 1 1
Oa. 1 A H|
MAa oB 44 i)
LBy 2 a 151
B, =4 44 1
[r3g 3 4 [Fa)
Cay w 40 113
-.-.:'l:.l? q g5 10
‘MT 5 E L
IEC E T L
IEI T L] |

INTERRLUPT ENABLE OUT: IEC is tligh oty il 1] is High and the
G S e Servising an SO0 inrmgs; o b 500 18 ri redquesding
an irtamupd (Imtarupd Boknoiadkia cyche anly). IEQ s connectad
b3 4P3 recoc lowver prearily desice's [EI impul gnd thiza nniotts
iMerrupts from bessear prinnly cauicas,

INTERRUPT ENABLE IN: IE| is used with IES b ioman nbeTupt
dalsy chian when thero is mare than ona Inleeraat-drisen desice. &
High IE1 indizrisa thed noe1hed hugher pricrily desica has an
ntarupt under Seryics ar s reguesbng an imemgk,
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Tanla 1, Fn Deyoripton {Somined)

Type

oe

PLCE

s

0

Nams and Fundcl o

INTERRUPT ACKNOWLEDGE: This signal indicalas an aciive Iriemup,
. Acknowkedgs gysla. During Hia cysle. the SCXimtarnipt deisy clhain
setllgs. When AD becomas achve, 1ha 00 pln&man Inkermapt v ecmr
on tho rata buss (i§ 1E1 & Heghl. THT & is latohad by [be dalng eoge o1
ALK,

1
-4

PELANER: | 5 Power supply.

ROY 4/ AEDA
Ay AEdR

11
a4

20

AEALY /AEQUEST: [culpul, opan-dralin whan programmed bor & Reddy
Functian, Svan High o Los when programesad tor B Baguast Tunclion).
These dunlguiposs Stputs may ba programeed 28 Aaguest ings for a,
Ome contrpdlor or as Feady lines ke semcnroniza tho SR e Ihe 300
data rata. The rasat teta is Aoady. '

3Ty EA
EWNC

1
2%

12
kL)

(e
IFc

Sy NCHRDMRZATION: Thegs [ne can A oiber as inpuls, aulputa or
pae ol tha cryssiel osodlator girsut, I the Azmchrenous racaive mode
wtal aacillalar oIban nok sekcied), thasa ping ana Inguts smiler 1o
grd T In lhis mede, ramestiens onibese linea aflect e stats of
1re Syniohrores S Hurt skalus bils In Read Fegistar [ ([Figure 9) but
hava ra abar iunction.

In Extemal Synclwonieallon rvade with b crysial casllala e
aplecied, 1hesa lines also acl2a ingute. Inthia mods, TYHE must ba
drivan LOW 1wo racabna slook owclos adlar e laah B0 i
synchrenpas slerastar s recahved, Gharpstor assernbly begine on the
r'rahi;ca:lga of the rapaivs shsxk IMmedlakely precading tha aclivalion of

In ke Inbgrnal Symatironization moda (Monaxymc ard BiEync) witn 1ha
cyslal caolatar nod sakecled, hese pings 801 &8 uiputs and are active
anty runng the garl of 1ha reeemse chck. cysk Inwhich synchrenos
charpctars am recogrizad. Tha Bymchronows enndition is nol latchad,
o e OLApULe BrE Aotive mach lena & synehronization pattem

pinE Bt 45 mudputs and drs vadd on recapt ol aflag.

racaguizesd {reqaediean of charapiors boundarles). InSOLC mooa, thesa

IEI:':E.I"'-
F|'|:¢EF:

1%
3z

RECEIVE, TRAMNSGMIT CLOGKE: These pir can e pragammed in
sewpral dHarent rvades of oparelion. In cach charal, AT may
BUpply the racaivo clock e iranamit ook, Bna clock for e baad raks
genecatar, of the clock for tha Diyilal Phase Lockad Loap Thasa pins
can ba pragrammed 1o uge wih the raspective 8YWG £ing 82 & onystel
aecillator THa recome chock, iney b 1, 18, 32, or Bd times ihe dals raka
in Aaymichromals medes,

A=y
Rl
TrRaGa
TRxCa

Talp,
Tullg

27

1%

14
51

RECEIYE DATA: Those lings racalya ek datm a1 standard TTL 1Gwals,

14
26

13
b

)
Fla)

TRAMSMIT/AECEIVE CLOCKS: Th&aﬂfgﬁﬁ £an bo programimed In
s diferant makss of cporalion. TRxC My supply 1ha rocose
clock ar e ranernlt slock In thenpet mede e SupyHy tha aput o the
Dugital Phasa Leckod Loop. the créstal Sacillaton, the baud rala
generalar, of 1he franemit cook in P aulpul meds.

12

16
24

TRANSMIT BATA: Tlesa output #qrals transmil sarml dare at
standard TTL 'avala

Dmﬁxﬁ.;
[FTHg/AEQy

15
21

14
ET

(AN sl EeRu

CATA TERMIMAL READY /REQUEST: Thasa rutpuls 1olkw 1ha elala
programmmed it tha OTR bt They 2an also ba uaed g6 ganeral
purpRse culputs or Be Aagquast ines for o DA canlrolka .

2165
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Tabie 1. Pl Deatrigtian (Canlinuad)

Mare aid Funestiom

" AEQUEST TO SEMD:- Whet iha Ragiesl 1o Send (RTS] B4 in
" \Wrile Regisor B i sH [Figuro 10}, to FTE =gnal geos Low. When
- I3 ATE pit e ragat in the AsymchrcenoLs mede and Auto Enecle @

on, the aknal goes Hegh ater the ranamiber s amply. In
Synchronaus meds oein Asyndiroraus mede with Aulo Enabla
af, tha FTE pin strictly tollgws the steta of 1ha ATE pit Bath pirs
cAan b ged 6 GBNesal-pINposs SUtpuie.

18
22

3
23

. GLEAR T SEMR: H thaso pins ara programmes] as ke Enables,

& Low an the nputa enabiae tha respacing iranemittars. H not
prograrmemes 29 Suts Crables, ey nay be gsuad 83 genaral-
prpess inputs. Bath inputs are Schmitt-tngpar buflecad to
gocammodata slow rise-ime mpeia. The 500 dabacis pulass on
themae inpns #isd A wiberrupl e SPU on bath lugic kel

. tranaiicns.

CDa,

14
3

CARRIEA DETECT: Thaae @ng lunchiion 8 recaner arplibes if
thay mra programmed dor Auin Enables; ciheraise thoy may b
uped a5 paneralpuwpnee Mpuk ENE. Eoih pne e Schmid-rigger
buifarad b accamimodabe ekaw rlae Uitk sgnals, The SCC datecls
pulses on lhese pins and can imorupd tie CPU em both Iegic levol
Lransiicns.

CLK

a0

. CLOCH: Thig is 1he oytlam SCE clock wrsesd & Senchronizs intermal

signals.

GO

)

a3

GROUND

Lot

32

43

7

43

DATASCOMMAND EELECT: This sipnal dofines the: typs af

. Imormanon ransieresd 1o -oF fram the 300G, 0 High mesra gata g
- PranSfurred; @ Low indicalas a cominand

: CHIF SELECT: Ths aigral sakots tha S50 “or a read or wints

P allcul,

LR

ke

iy

" GHANKEL AfZHANMEL B BELEST: This xignal selsots b

chianmal i whieh tha raad o wika cpergtion CCoLWE.

a5

a5

Forre— - ———

41

WRITE: Whon the 555 is welecled Lhis signal inbcates a wrila
opsrEhen, The coimodance of BD and WH 15 imarpretad 8z 3
resed,

READn Thes aignal indicates a read cparahan and whan the 5055 1=
saleatad, snabbas 1he SO0 bue drivars, During B Inbarpl
Acknowlcdgr oycle, this signa gatos Ba indemupt waohar pako 1he
biea i the S0 = the Mghaat priorby devize requaskaig an Ikemua.
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GENERAL CESCRIFTION

Tue Inkel G2ISE Seval Communisadions Conlreler
1527 i5 A dual-chanrel, rullifotacol daia commu-
ricatiaors parpheral. Tha 200 furclinrs &3 & sarlal-
toparallel, parabal-lo-gerel  comwarbordeomentar.
The 505 can no sofwaes-coiguoad be safety 3
wila range o1 saral communicalions apphcabons.
The fdevice conlaing sophistcabad intarnal funcfions
Inzkdeg on-chip bawd rala geaerabers, digial phess
lnskad looes. varous deim crceding and desoding
senomes, and ofyabal oedligiors thai reduce be
risad 1or Axtarmal Iegic.

In arkition, digpweti: capablitas—autamedi; orhe
ard local leophack—alaw the wser By detact and
isulale a lallura Inthe nemeork They groathe ingrove
bz relintiliy mud Faull igalaiken of the seasham.

The ST hardles saymehronsde femaln Synshid-
ngus pyr-arionted srolosale euzh Bs 1BM Risenc,
and Swnchropous bit-nicmed  prolécsle Buch ae
HOLE arel :BM S0OLE. 'Tnle warsadibe dovice Suppices
wiralty ary soral dala translar epplicedon [Tarme
real, Marsonal Gomptar, Prripherals, Inddetdal Cor-
roller, Takorrrrunicatan sylam, i)

The B2530 cen genarabe and chesk GRG codes Ir
any Syricrorals mmode and cen b programimes b
crack aata inegeity in vardoue medes, The S0 b
has racdlhas tar madem romrod in bolh chapnaka. In
apelicaliors wheea e Confrobs 3 mol neecded
i@ medem comrnl can be asad iy genaral cumpose

T
W

Ihe Intal RERAD s designed o suppert Imdol's
MCS5] M6, [APE Y580 god iAPK 106/1B3 lamllea.

ARCHITECTURE

T b B2 irtternal stocture inchides bwa Wl-dupkes
channes, two Baud rgta gereradors, inlarrdl conrdrol
gnd imemupl lugc, 32d a bas nkarfaca bz a nan-mul-
tplescgd CFL pus. Assacialud wilh sach shanral are
A nuinoan &1 read and wide sapsics o made G-
trzl ang statas nfermation, 4s el 35 legic noces

gary 10 inkartara medems ar odber ealaTid. e 06

Tha lgme for oth shanfald sfovidas iormats, spm
shrorezabon, and validalion Sor datd trangharrad o
anz Fam e charnsl intaaca. The modein conbeal

inpuls are monitorad by the contral legic nder pra-
qrem aomed. A of the maded Sorieel agnels ane
gararal-pdrposd in naheg and can opticnafy b
amed for funcliang sthar ihen modem contmal.

The reqlabar el far each chennnl includes e cor-
trol dwrilc] regislars, beo Byncheonous chamrber
wriba) registars, ard inor stalus [redd) regeetarg. in
arldilien), =ach paud rata gararadnr bas Laa [read/
wrAc] magisders far heddirg tha 51ma conslant thal de-
tarmmas the hawst rala. Firdly, aeeacisfed avib he
irestupt 10glc i B wnis regisor for 1he inbarpl wec-
bor peccassibda hrough etter chesned. a wile.ony
Magtar Intsrrnpt Control ragistee and frea raes rsg-
jabera; ora contaming 1he wechor wilh slabes imorra-
fign [Channel B anlyl, ora cantamirg the wecior
withou siedus (& onlyh, and one Somandg ha laker-
rupd Perdeig bits (8 anby)

Tha reqetars far mach chianne aré deagnaled &6
lolleeas:

WAQ-WR1{—Wriic Regelers O broagn 4 5.

RRD-AR3, ARY], AH1Z. FA14, RR'S  Aead Aag
ighars < mrough 3, 10, 12, 13,15,

Tally 2 lislx 10 unchors assignad 1o cach raad o
wriA megistor. The SCC coreine oaly ona WH2 an3
WHE. bt thew car: be nooessad by slther chenne
Al plher ragielens Ara parred iore Anr each caannal].

DATA PATH

Tha franam ang reoeive data palh Alusrated n Fr-
ure 2 i iarlleal far boih cheanrs. The -emive has
thrsa H-rit buHe: iegizlers In 2 FIFD amengema T, -n
adddion 1o tha A-hiv rooeive shill mgedsr. This
schieine creatas addiional tma dnr the TR L 96~
e an iricropt @1 lhe bagnneg o g slack of gh
spead deta. Incomng dale s rowled Froogh ons ot
sowoial palhs (dase o SRC) drpenading oo the ge-
lestard mede the clwractar length In asymchrennes
rigoae ske dedammines 1he dala path].

IR& rarsmitter has an G-il Irarnemit dets buthar reg-
iz1er 0adas irer 10a indAral daa bus amd a 20-bt
ransmil sl veyisbar that can ba kaded cither fror
e symc-charmrber regislars o Fom 106 Farsmd
dala regiser. Lepanding on ihe ppaatiing mods,
slgEng wala is rouied beowgh ona of door man
peaths mafare il is ransmilled Ira he Fransmit Data
rualpul (TeO).

2-1ar
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Tabde . Fesd and 'Write Aegter Funsions

REALD REGLETER FUHMCTIONS WHITE FEGIETER FUNCTIONS
RRG  Trangmit'Hacawe bafter stailus mnd Extar- 'WHD GRC indialkzs. indiallzefion commands for .
ral stahis ha wardows midas, shelt rghleenil ef
RR1  Spreoial Reorivo Congban shs command
RRZ Modifles Inledrupe wactor WH1 Tranzmit: Fecslva  nbemupt and  data
[Charnmel B ﬂl'll"'] varmafar ervocha dadinl b
Linmocdtiad mbarmpt WR? Intermupt varior (agcessed through aither
IGhanra A anhy) harnsl]
RAR1 Irrlurn.lp1 F'|:'r||:|ing hik= WHa Hacaive PAramedery and comind
IGhanrsl & oty © WR4  Transmit/Fecava miacallensous parame-
. rere and msdes '
B8 Receivs bodter R
RR10  Wecedharaaous siahs WRS  Trnsmit paramsions and corirols !
WHE  Sync characiers or SO0LC addresa Jeld

RR12 Lawer le ol bawd rals gararaloe lime
wer Ly ' 4 WRY Swnc characior or SOLC Aag

: coreank

i RR13  Liper byle of bawd rate generator tme  WAW  Tremsmit buthar _

E colant WHS  Maslar inlarupl 2onikd and rasal (ae-

. RA1S  External/Statup abarrupt irfcrmation caxsa fhowgh sithar charmal) )
WHiD m::mlla.nemutnnmrHa'frenehwcnmm !

WR11 Clock Moda comrgl :

WH12 Lower Byla of bawd raba gesarabor lime
eonstart

WH13 Uppar Ewta of bawd rata genarabor lme
SAraLAril

'WHi13 Miecallenesus comrol bits
WHIBE Erlamal’S el Inlardpl somieol

Z2-15E
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Figure 3. Dala Path
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FUNCTIONAL CESCRIPTION

The 1nclional capabiliies gf ke S50 bt be de-
scnbed from o difierant poirmts of view a5 9 date
cormbMcations device, b Waramile and recelvEs
daia in 3 widn vagioty of data commungations prodo.
CoiE; A5 A microprocsasor parphsral. it imbaracis with
they CFL and prosAdes vesbor e befropte and hand-
shaking signals

DATA COMMUNICATIONS
CAPABILITIES

Tho S0C progvides b mdepandent ull-tupley
charnal Eogrammable for use Inoany commen
fayprsaanods o eplchionals dake- cammunkcatione
prodesal. Figure 4 and tno follmesng dascriplicn briaf.
Iy petall thess protoools.

Asynchronous Modes

Trangmizssign and recéplion can ba scmamplishad
Iredapancentyy on aach chanmal with g 10 sight hits
pew characier, ples aptonal ayan of odd panty. The
fransmilber cAn supphy ane, ore-and-a-fall o Lo
s10p Gite par character and £an provida 2, break oyt
pul at any Ume. The recaher break-dedscion Iogic

imMomypts tho CPL) bedh at tho starl and at e end =
B recelved bragk, FAeceplion i protected from
spibe by 4 Tranetent spie-rejection meshanmm el
thecks ke sigral ona-half 3 ki Gmo zhar a Low
lerepl b dedactsd o0 the recenss oata np Ak, o
AkDig). IF i Lenwe dows nol peraiol (as 0 (B case of
m transiet], the characiar assamibly pocass doas
el starl

Frgming ormrs and owoman emoes ane defeciod and
truHared begether with the partlal charectar onwhich
tnay ocoar. Veclorad Inbarapls Allow Mael servlcing
of arrr concilions wsing dedicaiod mouliras. Furthor-
mor3, B bull-lm chechlng process awside the Inter-
FI'GI.‘&E'.'II'I ola rr'nrring-am:raa a M g1ark BN a raor
ing armor r@sulis m tho sodition of onobal a b fime
b the podnt 80 which tha saanch far 10a raxt siart b
beging

The SGG doee nod regura sy mmsairc rensmit and
resseivg lock spnak—ea leabure lkowirgg Loe af tha
wika wprioty o1 chogk spurcos. The ransmitior and
recalvar can hardle data at 8 eta of 1, Wy, Y or
Lo, ol the clock reke supplad 1o Ha receive ard
trargmil ook inpuis In k= apmchronpus modos, a
data rete aquel 1o 1he dock mate, 1x moda, requrag
extarnal aynchrehlzalicn. 1 asynchronous modes,
tho E¥YHT pin may ba pregrammod as an npuk used
for tunctions such 8e monkerng & ring indeakor,

EFARAT  PARITY
I Tl
1 1 L
MG LI L e anTh MAPRIRD. LI
A XY MO RO B
o ¥
LT KT A ncy oRC,
EOHDEMD
Tl
WING [y DiTA, [EATa, oAy CRy
ﬂﬁTnL A
f > i
DATR L GhCy | CAC; ’
e TERMAL FHC
LE oD hERD RO SR ALy LG
T F
MO HDLG 2=
RAMATH-A

Figure 4. 5000 Prohbbe ol
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Synchranous Modes

Tl SCC supgoris bath byle-arienbed ard H-orent-
sd pynzhronous ymmunication. Sy irameus-tede-
riemed protocale can ba handled m pevarpl modes
pligwing characiar syrhchrenizebion with 8 &bl ar
E-bH ynchrenops characier (Monosyme), say 12-bil
o 16-bl aymchronows pattem [Bieyncl, o with an
mxiomal syrehranos skihal. Leading eynchroncue
chergehers can be mmesed wilkrtul inlbarmuplifg e
GPLUL

5 or 7-hit smchronpus characlars ara dabackad with
B~ af 1E-bi pattarra In 1he SC40 by ovgriapping 1he
largor pabieen Acrosa rullpla IRSomeg ByTHERRGIDUE
CMEMCIss A Bhown in Figum B

GREG chedeing Tar Synchronsus tyle-arantad mods
s oalewed by pna charmctar fima so Blat e SR
riay disakde CAG checkng on specific chamciars
This parmas the impramenaiich e protocole guch
aa [Ek Bimvre.

Bpth CAC.18 (14 X15 - %2 + 1] end CEITT
A — x'2 — Wi 4 1) oeror chechay palyrermials
arg slgporied. Elthar poiynomsal may be salectod in
All synchranous modas. Uears may presat e GREG
qarmareior and chegesr o all 15 or &ll 03, The SC0
alen preyides 8 1eaturs thel subcmetically twnwmibs
CAC data when no odhar dabs b svalabsa for frans-
mextioq], Thig allcess for highaspeesd rarsimisaions
urider OilA, contral, with ng nead for CRLY immareen-
tigm g1 1k end of & measaapE. Whan thees 18 na dats
or CAG boaend in synchmngus modes, e ranemft-
lar imzerts B, 8-, ar 16-bdl syTehrenous charpghars,
regaricss of the prgammed cherecher engih.

“The SOC aupports synchmonous bit-oiamed protc.
rals, such as B0LC amd HOLS, by parforming auke-
maile ey Banding, zerg nisorion, and CHC Jarsard-
lon. A special command <en be used 1o abart 2
framE in rArsmEsyan. At tha and of B mecaage. 1he
500 aulomabcally fransmits the CHC ard Lrasdley
flag whieni Lhe ranertbsr underene. The ransmitier
mey Blsc ba programmed 1o send an idle e con-

algting ol coMinucus flag chemcbors or & Sieady
traarkine] conditon.

If & ranemit unoemun ocoure in the middla of 8 mag.
sage, A eociearial elalies Wbeupt wame tha GPLU o
thie shatus charge so sl an abod miky be @awed.
Tha S5C rAy 3180 b prorammad ke pand an ghod
iizalf in tad of A undedrn, redeving e GRU o
this task. Cno to might bits per charmelor can ke gan
mllowing recapton of @ memsage with no pricr imlos-
miaticn Bhout 1ha charscher atructung e inferme-
tign lald of & frame=.

The receiver auiomallcaly sooulnes symchrontzedion
on 1he Igeding fag ¢ & frarma In S0OLC ar HOLG
mixka and prvides 4 symchronzelion signel n 1Pw
Z¥NT pin {an INemyd can Bise e programmed),
The maiver cen be propramireesd W gearch for
framea adorasead by a sinple byta (o four kits wilbn
# byl of B Uner-Balectsd addrees of 10 & global
broarcps sddrmss. In b rmods, Fames nol TaEboh-
Ing afther he usar-salected or broadomst adoess
arg igriwad Tha numger of eddrees bytes can be
axtandar under sctbasire comird. For Feceihem) oata,
an sibamupt an the firet receved characier. or an
inlarup o charectar, or on spacal cordition
anh [and-pfframa) can b selacied. The receber
aulomapcalhy dalsiss all te insaded by the Fareri-
{er during characied esgemibly. SAC @ glee caleulal-
afl and is subormadically chached 10 walldats frame
tranemigslen, At tha snd o transmission, 1he siaiues
ol & reeabeed frama o avallsila In the stehes regie-
fars. In S0LG mode, 1he BT wusk ke prograrimed
10 ue tha SOLC CRC polynomial, e 1he ganeralor
and shsckar may be pragstta all 15 o all 4. The GAG
5 mugrigd beform RArtmistion and e recelyar
£hicke Bgainet g bik partterm QOG1 110930051111,

HRZ, NAZ or FM cading may be Leed n ey +X
moda. Tha party oplions seeiletdo n aeyrchmonous
miedes ard svadabla D BYIICHNCAOUS Motas,

The 0 can ba commnianly upad undar DA con
gl W pravicke Pigheapesd recepilan ar raramisgicn,

Flgure 5, Dwimcting 6~ or 7-Bit Synchronous Characters

2181




intal.

In regaplion, 4 emarnple, e SCC @0 inlerw e
GRL when 1he frsl chargchar of 3 message is re-
catved. 1he GPL then erables 1he OMA to transler
thed creesmape Lo rnumory. Flwe SC0 Hen issods an
and-ot-fresra marmupt and tha GAJ gan check 1hae
elalue af tha mocoled meesoge Thie, 18 TPU (e
fremd far othar service whila the mes=ape = being
receesad, Tha CPU may plso enesla 1ha Dbk firet
ard haya the S0G05 Inlerupd only on end-ol-rema.
This protudure allows all dala o be tRnsharsed via
CHd A,

SDLC LOOF MODE

The BCC soppions S0LC Loop mide in achditian L
npermal G01LE In g oo topodogy, theea b5 a pimeny
cantroller elatlon that manages the meesans fraMic
Pl wrid amy numiber of secondary slalioag., 1 Lbep
mork, the SL47 parfarms 1he rctions of & saeand-
ary station while an 200 oparaing noreguiar S000C
miade man Acl 39 & canibrolker [Figure 8).

EFECTHO- AN

Flgure 6. An SOLC Loap

ZIMH-n

& gecondary SRR Im an SO0 LoD B alwews ke
tening Lo s Misssaygus baing el dmaond e o,
aAnd m gzt musl pegs 1base massagas 1o tha rast of
the3 laop by T'B'IT-H.I'IBIT‘EMHQ them wih a ar|-bie-ima
diduy, The sacolary slalion san plase s own mes
saga on 1hr lpop enby at sprailic 1imes. The camrgl
lar BiﬂI'IB]S thal sacondary stabdors may franemt
massayus by sanding a spec@l charaaber, called an
EQF (End o Polll, arcund tha loep. The E0F char-
aber 18 1he Bt pabem 11111110, Bacauss ol 2aro

B2330SR25M-E

irsarlion durirg messayus, his bt gallsrn & uregquoe
anrl easily moognired.

Wlen 4 secondary slalion hias & message 1o rars
mit ared racognizes an ECE oo the e, i chanpas
e laat t‘tlﬂﬂ.l"f.l ana ol 1he ECF b & 2er0 Blora
rarsmis=nn. This has the ofiest ol fpming the EQP
Irio B 6 sequance, The Becondery ataton now
plc3e ke THESAgE O tha [0k ared temirsabas 1he
message with an EOP. Ay sscondary slaliors Tur-
mAr doan 1ba kxgp with massanas ta iransmit can
than apgand mear Lel:1: 1) to e TS agE af ihe
first sesondary slalion by I samy poceses Any
sacordary slaliors withow] messeges 1o 5and Tars-
Iy aoho e |I"l}E!'I'HI'rﬂ TS agRe and ana prodlbeled
from plicing reessapes an lhe beop [ewsepl apon
regogrezing an FOP).

B C Loop miods is @ prograrnmialbly oplioa o Bl
SGL, WAL, NAZ), ana FM coding may all ba ueed
SCLG Loog mioda.

BAUD RATE GEMERATCHS

Each channd in the BCC comains a programmakbia
Baud rata geneatar, Eachgarareior sorxsia ar o
B-tail ninve coiatant fesaters st Torm & 1E-bil T
consim, a 16-bit down countar, and 2 Aip-ilpp on
e ouipdt EFodUCnG B BQUENS 'wawa, N BLEMR. kha
Up-kxt an e owksutie a1 Ina High slata, the w@lee
in tho bmo constant regisiar is loadon inke e coun-
tar, eend e counbar starts counting cown. The out-
put & the bawd rale paneralor Wgles waon raach
img =zero, the value in tha lime consm regeor is
Inaded into e cowntan, ard [a prooass = rapsedl-
ed. The ke Sonslant say 'we charged at any ima,
but b nerey vahis dows nod Eahe ofmct untidl Be nemd
Inad o1 the e

The owipal of 1he baud raks genaraty may be uscd
B sithar the fransmit ckeck, tha receiva clock. or
beah It can alen diva e digial praga-ocked oo
[sce redl =eclion).

I *he amaivd dock or arrsmil Slech s et Ars-
grammed 10 camy: fram the THa: pim, tha ot of
tha tﬂuﬂ raie ganargkor mey ba &celen aul «a 1ha
TR=C @in.

The fedlowing tormule retatas tha e conatant b
tha bawd rate. {The badd raba & N bassacarkl 1ha
BA cloch frequenpy is in Hr, and clock mode is 1,
1€, 3z, or &4

Hmo AR akarm faguancy
cenglpnl 3 . pgud rabe - cinck mede

u
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Tabk 3. Thma Canetanl Vahos 1or Stenderd
Eaud Riaiey wi AR Clack — 3. B035 MHE

Halx Timee Conaturm Error

(| BALD: fdecimal relatien]

18200 igg -
WEDD a8 —
T2 276 [l i
4800 414 _
00 5583 0.08%
2400 = =1i] —
2000 L 0.04 %0
1000 11107 0,025
1270 18E3 —

=] A2 —_
=0 EA54 -

1540 1331¢ —
1505 14644 00T |
110 18151 Q.0015%

H P i ] —_
50 A5aad : —

DIGITAL PHASE LOCKED LOOP

Tha S0 comains a digtal phese locksd-loop
IGRFLLE ta racawvar tlock inlpernalion lrom & dawa-
stronm wih MAZ] of FM enoding, The OPLL & div-
£ by B clock thert & nesinally 32 {MAET or 5 [FR]
lirners tha darta rate. The DPLL uses this Slock, alarg
with tha dalasirear, to conelnucd B chagk for e
gata This slock may than be waad Ba the 550 e
cave Gleck, the ranambt cock, or batin,

Far MAZI codireg, tha PPLL comls ke 32K, Clock b
creala raminal bit imas. Az 1ha &2 clck i solvl-
ad. the DPLL i searching the Incomng datasranm
‘or apged (efther 1/0 or 0/7). Wheniever am amke @
doimcted, e OFLL makss 8 court edjusdmend {dut-
Inp 1ha nent courting cyeka), pRoducing A wermingl
count cdogsr 1o 1@ camar of tha kit call.

For £kt gacpding, 1h= DFLL #Af counts from 140 91,
wul with & cycle comespanding b beo B e,
‘whan Iha DPLL is Inckad, ihe ook adgas in tha
datastraam should oreur bebesen colnis 15 ard 16
and bebasan cownts 31 ard 0, The DPLL laoks for
edges prly durng a lime cantered on the 1945
crabating iranston.

The 32 ¢lock for te DPLE can be programmed b
carna fram ether 1ha AT nput ar e cutpul of the
beud mbe genaraker. The DPLL output may be fra-
grammes to be sehoqrd put of 1he S50 e the T I%E
pim (il Lhiz PR e not balrg weed as an ingol).

DATA ENCODING

The SCC mev ba progremmod b addds and oa-
creda 1bn =eriat dats in dour diferent wes (Figurs 7).

W NRZ encoding, & 1 & representad by a High laval
and m & is mpeasanted by 8 Low sl In MR An-
codirg, B8 1 is eprasontad by nio charge In kvl
and & 0 is rapraganied by a change in lewel. In FM,
{more proparky, bi-phavss mak]) & Iranstion oocws el
Lri bginring of essry Bik call. & 1 s represented by
an ardibonal raneldon at the cenier o ibe kit ool
and a 3 |a raprasared by no adcMicas tranefion at
e exfbar af tha bt call, In Fidp (hiphase spaca), &
transtiqn aedurs &t A Bagnreg of eweny bit call. A
0I5 represenked by an adodishal draration at 1ha
earlar of the bl call, and @ 1 is represenlad by re
plditinnal bramsilion 84 Ema center of tha bit call. kn
ackdtion 1o 1hesa 1our mathads, s SC0E (A0 be
u=id 1o decods Manchesisr [hi-phasa el dawa by
uamg tha OFLL in the Py mode end programeming
Iha rgcatver for NRE data. Mandhaatar encoding al-
ways pricluces 3 franetion 81 1ha canter ol b= kit
call. H the Iransition is Df1 tha bt 1e & & H the ren-
sikich ks 1/0thebdma .

ALUTO ECHO AND LOCAL LOOPBACK

Tha SCC i capatds of aulomalicaly schaing sveny-
Lhirg it racates, Thie fepium e useld mably i
pmchronoes modes, b woks IR gyrehmonous and
9H G modes as wall. In Aula Esha mode Ta? |6
AkD. Aulo Echa mode can be Leed withh BACZ] ar FM
snooding with ro adoilicned delay, bacaumse e dala-
ptrapm 3 ot dacoced bedors redranemiaglon. dn
Aute Erha ivadec tha 15 input i ignored as &
trar@mitar anable [allhawgh trarmtbons on thie inpat
=an e causa Imamipts i programmead o do 250, 0
thiz mede, e tranemitar ke achaally bypassad and
iha programmaor is responai bk dor dissHIng tranemil-
1ee [rlcaTLERa and JRECIDEET an wanemit

Tha S i oleo capalle of Iocal Iospback. |n this
e, ToD 18 Al [ueet pn i Bybo Echer meda. How-
geeqr, in Lessal Lovpback mads, 1ha inemet transmil
gata |g 1ied bz the intarnal receies dals and Bzl |e
iqriorad [ewcet ta Ba achoed aul va T, CTS and

nputs am Ao igaered 88 ranemi Grd recaee
gnabige. However, mmsions on ada Ppuls £am
wbl cawsa irlairupis. Local Locphack works in asyn-
chronous, synchronows end S00CG modae waih MEZ,
MAZI ¢ FW coeling of the dete strearm.

SERIAL SIT RATE

Te mun tna AES30 (4 MH=/8 KMHzp a1 1/1.5 MbEs= tha
raceivis Al ramsmit clocks musi ba sdomally gen-
praled Ard synchronized b Ba syatam clock. | tha
nerlak Slaoke | grd THa) and ties spatest Clook
[CLK] are dgyrehiehode, e maedmem bit mto is
EAD Kbpes 1.3 Mbps For salf-sacksd oparation, -9
wmiry the on cp DPLL, the masimum bit rate s
1346/ 187 Khps iF NAZI coding le used and 2H1/97E
Kepe H FM coding is weeed.
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DiTh 1 | 1 o ' , 1 n HIFEELL LEVEL:
Lt

l ! HGH |

i 1 -
wrzl :

WICHIALE |
Tmintaa
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| P-Luak WA P

MTCEMTEN TRANETIOY

TAAWHTIOR - -
it "RendiiTrEOH 0

1
-— HO: TRAMETHIH *
MPHALE SWLCE) | | TRAHHTICH - I
i
| P HaH oM A
Er \ WATH —rbazH - [
L] Ll
w7
Flgure 7, Bata Enceding Methods
Table 4. Macimum Bil Aatex
.. - . .
Syalam | Systam Chook/s - -
Mode Clack | Sevial Clagh | ool Bt #ale Candibans
Sanal tiocks 4 hHz 4 I 1 Mhps Sonal clptks synchronized wilh syslem
ﬂﬂl'ﬁrﬂ‘l&ﬁ olock. Hatar b perameier 4 3 ard 108
odcmaky fanardl nnga.
5 MHz 4 1.5 Whps Soial lpzks syrchrorizon sith syslem
Slack. Hatar b2 perramelsr 4 4 ard 210
1 penenal lirmirgs.
4 hHz L5 1 Khpn Srngl clocks and systam clorch
BTchrsnoua,
& MHz <5 1.5 Mps Sanal clocks and svslam dock
. Asymchrpnni s .
Ball-dachad | !
pooratian
MEZ| aAnHzr ! e 195 Khps
GMHZ a2 1E7 Kbp=
FM A Mtz 16 250 Kbps
EhHz ' IR Av6h Khps
ASYTMC 4 MHz 18 82.5 Kb
a MHzx 16 B3.76 Kipa

140 INTERFACE CAPAEILITIES

Thia 5045 ottarg 1bs choios ol Povling. Inbarrapt [ecc-
lered of noraciorad)y and Black Trarsiar modas o
t-aresfior dmtn, statas, and carded idoeealion o @md
Fom thee GPU. 7 hi Biock Trarstar mosa cer be ime
plernanied undes CPU & OkA cohibrol.

POLL NG

Al nkarrapts are disatdad Thras shehas reqgishars ir
the BC0 arg aubernabically updatsd whanewsr ary

mrehon 15 peformes For mampla, and-oi-ireera ir
S _C made sele a bt m oane af thess elalus e
tars. The idea behind poding is for tie CPL Lo peri
o3y rasds & Status registar until the registsr con-
teils Indicala the nesd far data 1o ke ransfsmed.
Cnly g regisIer nemds 1o be read; doeending an ik
cantariz, the ZPL) ather writes oata, reade data, or
rarilinugs, Twi bils ir e ragsier indiala 1he nead
for data iransfar. An alkernabye s a pel ol he Inkor-
rupt “andng regisler be detarming 1he =ouUrce of an
inleirupt. The Hatwe [ Lolh channels e&Edes in
Qrs rHegishar.
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INTERRUPT3

‘When a SCC respondd 1o an Inburmpl Aok rsvledge
aanal THTA] from tha CPU L an infemuct wacior mey
be placad on e dats bes. This wacior ie writen In
WHZ arg magy br read in AR2A ar AA2E (Figures 9
and 1.

T spard imMemupd resporse Sime, e 500 =0
ricdity Ehreds ks 0 his vector ko irdicata sipius. IF
1he weaslor s read In Thanne- A, stable |6 never £1-
cludred; if il is ~cad in Clannul 3, slabuy i always
Inciudad.

Fach ol 1be s sourcos af irerropts in e 20C
ITransmit. Aacalve and Extarnal’ el imemaHEs in
vall charmate] has threa bris ssaociabed with e
nbarrypt sereo: Iricmopt Pending 1P, Inlyroapl Ue-
der Serace (IUS], ard Intampt Enakea (IF). Cpara-
livn aff ther |E bits ks stragihbomwars. IF e IE Bt 15 261
tor A oeeen inlemapt =ource, Ben Nal oS Gan
raquest Intemupia. The sogmpiion m whean the MIE
Maater Inlamipd Erable) Bt In WRE |8 fagst B1d Ao
nbemipkes may be moueslad. The [E biks G wriba-
orly.

The cther o bits @ ralated 10 e inlerogt prionty
chain (Figura 3). &5 3 peripharal. the SCC may e
el a1 IMECTLRE Onby wien N hghar-risnty oe-
wito & requushng ona, edg. whan El e High. 1 tha
nawmﬂ HIRGtnn mooucsis an nterropl B opulls
down HT. Thi CPY hen respanes wih THTA, and
tha irﬂurn.rp'l'mg devewse Hacas tha veclor om ihe data
[ 1]

In the SCC, Wha IP Lit sgnale a need 1or Interup
sarazing. wWhor an IP bl & 1 and v IC] inpaul i
High, the THT oulpat '5 pidad Low, requesting an
irlerrgs®. M 1h SCG. IF the [E Gk 19 not &4 by an-
anlirg imarupis. then tha 1P Tor hal sooise Gan -
ar b sat. I'ha P ks ara repdatda o1 BRL,

Tha 15 bis sikynat hal an inlyeupl regquest is bang
sarviced IFan WIS is sat, pl imarnpt seurces of lw-
af pivafily in Ae S50 and exberral 1o the SG0 ara
pressnted from requesting inlerups. Tha inlyroal
IntaMuUpE BOWFCES are Nhbmed oy a sdale o Hhe
inlurnadl waisy ¢hain, miHe ksaar Stloiby devkes ana
inhtibrged by the IFG auipwl ¢4 tho S0C being pudked
Lo Bd Eropagatsd b Sbce]eant penpbarels. An
ILIS &il g sed duiing am Inbarrapl Acknowlade Sycla
if thoro are no highor priority dewvicas requastng a-
1o,

Thore are Ihmoc iypes ol interrupks: Trangmil, Ae-
ceia pnd Esdemed fStatus inlgmups, Fach inemupd
Type i arabled under program control with Gharmal
A haying highor priorily than Channel B, and wilh
Hacatvar, [rensmit ard Edemall Stas indrmyeds
pricriliced in hal order wahin asch channel YYhen
ihn Transmil intarrupl ia eoalkiud, thy CR e itder-
mupled whan iha trensmit buMar beoomas Ry
|Thig irplee thad e raremstter et haye fEd a
da@ character wrilles inlo il = 1hal i1 can besama
smpty | Whan sngblad, tha roqivar can imarupd tho
ZPU In arwe of thres waye:

¥ Imemupd om Firsl Qecsdive Character o 3pecil
Fecsiva sondition

L |I‘||.EII"'"LI|:-1 sk &l Aacklve Charactars of Spedcal
Frcpiva cordilion.

® |mterupd on Special Fecewa candiban anby.

Imtgmupt-an-Frst-Characker o Special. Condifion
and Irmarmupt-cn-Speciel-Conddicn <Onty aa typacally
rzzd wiln lhe Bieck Trarsiar moda, A SpecHl-Re-
raive-Condiion is ona of the Fdllowng: recoieer
CouaNT LN, framng sod in Axymchronous mods, Fog
ol-Frame In S0DLG nvada and, cpionally, A party
orrgr. The Spacia-Aucaiee-Codilion mterropl is dil-
harent from an ordinary mcaie chamectar avadakan
imeeTLgt only I ihe slelue placsd o e washor

2
HEIHEST PFHIOHITY
W

MLl OBEHOE? [T MTAED

BL MG
LIOWEST PRICAITY

1E] CED-DET |HT S Th

LIRITE 5%

t | ﬁ ;

PEH D
- r J|
=y
| F1IAH-A
Figure 4. Dy Chaining B0
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duting e Intermupl-Acknowlsage oycda. In Inkarrpt
on Firsl Pooeivd Character, &n Intarpl e oooue
fram Spacel Ressiva condilions any time afer he
frsA rateive Sharfciesr e,

The main waciion o 1 Extamal/Sehgs imtarup =
o moaitar The sigral fransilions of the TS, 70, and
S¥NC ping; howsvsr, pn ExternalSlabs inbarpl i
alas caussd by B Trarcsmt Undemmn condiion, o o
marq pound i Be béwd rals Janerator, of by tha da-
{aoton af & Hreak [Asynchronous moda), Ao
{S0OLC rade) or ECFP (SOLG Loop mads) sequenre
in the detm strmarm. The iklamupl cauzad by tha
Abord or ECF has a special isgture allowing he 5C0C
ig mb=rrupl whee the Abort or ECF saquanes is da-
tapkad or emmingtad. This fealure [aSllilgles the
prapr {ermingtian of tha curramt message, corecl
mitimbzation o the resd mEeGasage, #1d e BooUraha
timing £l the Abedt condition in sxlerial i 6
EH.C moda. In S0OLG Loep moda this igare allows
secorgary siatisns e reccqnea the wishes aof 1ha
primery Btamon W regein ceabro of 1l kap duting &
podl saepmMCe

CFU/OMA BLOCK TRANSFER

The SCG provides g Block Transfer mode 18 ascom-
modate CPLU bBlock franater iunctions end DA mn-
irailarg, The Bleck Trarsler made Laes the AEADTY !
OESUEST oulpul m corpangtion with the AEADY!
ATCAIEET hila in WR1. Tha AEADT {RECAJEST aud-
put can ke odebned undor safware canlfol @8 &
READY fne In tma G Bagos Transter moda {WH1;

A2530,/82530-8

DE = O] o @8 & rapuest wne in the Dha Block
Trensinr morde {WE1; D8 = 1) "0 d DA Soniraller,
the 200 REGQUEST ramut mdcaies that be 00 ix
rearty Lo lraeded data o or om memary. To the
GHFY, The AEADY line irdicalos thal he S0C i aat
ready Lo lignafer data, thesabw requestirg thad the
GF gorrad the 1FC cyda, Tha 2T RERUJEST ina
allwea Lll-gupkx oparglion ynoer OKA canlroal.

PROGRAMMING

Emzh ananncl has dilteen ‘Wrila ragielers that ara In-
Alvidualy progremmad iiom the systen bus o Son-
figure M funclenal parecrality o @ech charnal,
Ewch chennsl alsn has =ipht Fesd regictars from
which the syatam cen read Sz, Bawd rate. or In-
rarmup nformialion.

Crily tha four daie raqEtars (Fead, Weie for chan
rals & and H) are dractly salestad by 2 High an 1ha
0/T Inpul ard the spproprats levals on he AD, WH
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