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BICESDA
STARLAMN SERIAL INTERFACE

B 100% Compatible with the |EEE 802.3
STARLAMN Spocilicallons

m Supporis 1 Mbps Bus Implemenistions

s Fully Compatible with the Imel™ B2586
LAN Coproceasar gerlal interface

m 1 Mbps Operation

® Manchesier Encoding and Decoding and
Recalve Clock Recovery

® On-chip Collislon Detector

® Molsa Filier for Recelve and Collislon
inpuls

The B2C550A STARLAM Sarial Interface ks a
single chip Manchester Encoder/Decoder with
an on-chip transcalver, designed to parfarm
tha serial interface funciiona for the IEEE
802,53 STARLAN networks, The B2CE50A par-
forme Manchester ancoding on the transmit
data and desodes the Manchester anoodad
racatve data inte NAZ format. The chip detects
any Manchester Bif Code Viclation on ihe
recolee data, and generatas collislon signal. 1
alzo generates collision under varlous other
sanditions described later. Tha chip can
transmil and recelve TTL lawel signals. In the

B Geperates Carrler Sense slgnal to indicate
network acllvily

W Option of TTL or R5422/AS48E level drivar/
rece(ver at the cable Interimce

® External Slew-Rale-Cable-Control signal
prowided for differentlal outputs

B Tolerates up to tE0S iler on recelve data

B Disgnostic Loopback for faull detection
and salatlon

B 30 ms Watchdog Timer
B Low Power CMOS implementation

axtended mode, an RS422/RS486 (ransceher
option & also provided on the chip. This
trarsoehmar can be vsed ag an slternats to the
TTL levals on the iransmil outpul and recale
inpul. The chip is deskgned 10 interface
il rmaEly wilh e intel 82586 LAN Coprooessor,
It can Blso ba usad with othar data Enk con=
trallars evailable for Local Ares Nebworks,

The BRCESQA Is (mplamenied wasing CMOS
prisegs echnology, and ks peckaged ina 20-
pin Plastic DIP,
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Flgure 1. B2C550 Block Diagram
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82CS850A Pin Description

Pin Ho. Typs

Bymbal

Description

TxDo,
12 © oo

Tranamit Data Output. In normal mode 4 TTL |laval
slgnal [ output on TzDO pin and TxDO is the tri-
siate gontral ignal Tor the off-chip driver. In
Expanded Mode, TeDO In conjunctlon with the TxDO
outpud provides the differential output from the an-
chilp transcaiver,

Slew Aate Control nput, An axlemal resistor on this
Input determbines the rise and fall rates on the TxDO
and T=0O aulput pair in the Expanded Wods.

4 I THEN

Transmit Enable i3 an active low input slgnal, It &
usad to signal the B2C560 to etart ancoading the dals
an TxDl Input and transmit it on the TEDO and
FB0 pair.

& I TaDI

Transmilt Data Input |s the MRZ data input from the
controller, The data on this input is encoded and
transmitted as Manchester enooded data on the
TuDO and TuDOr pair.

L] I THMROFF

Timer O is an aclive low inpul, 0 is usad 1o disabls
ihe "Waishdeg™ Timar an tha chip. This capablity la
wgalul In runndng diegnostic tesis on the system,
where the usar may want to sénd frames longer than
30 m= In time duration.

Mode
Select

Mopde Select input s used t0 sefect (he ranscelver
opticn on the chip. Whan high, the Normeal Mode ks
salocted and TTL lavel data iz output on the TxDO
pin, When low, Expanded Mode with the on-chip
Irangcehver i eshected. In the Expanded Mode, the
diflerentlal dala 15 ouwipat on the TEDO and

TeLO pair

RAxD|

Aacelwe Input data aré the inpul @ng for tha
Manchester encoded data. In the Normal Moda, RxDi
& the encoded recalve dala sbgnal weed by the DPLL
o recover the data and clock. RxDI is the outpart
from the Cfisat recelvar which ls used for carriar
Soenge detection, In the Expandad [{3]-]
diffarantial dala & Inpul on AZDl and RxDI Input palr.
Like the Mormal Mode, the date |z decoded Into NRZF
format and output on the R=CO pin,

10 i Vg

Powar Bupply Ground,
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BZCHS50A Pin Description (Continusd)

Pin No. :;';' Symbol Description

Cryatal Ogallator input, A fundamental frequency

parallal resonant erysial should be connecled 1o this
" 12 vo A1, X2 palr. Alternatively, 2 TTL sipnal may be connected 1o

ihe X1 Ingut, The clock fraguenoy sheuld be 16 MHZ

Coliision Detect Input k8 used for dedecting extensally
detectad colllskons. This inpat is wadhal in

Bus Implamentations, where an extarmal Colllslon
Detect cirouit generates a Colllalon signal based
upon anergy leval on the wire. When not used, this
input shoukd Be tled high.

Receive Clock is the clock owtput recovered from the
recalvad data on the RxDl input. Duning tha
beginning of & frame reception, the AxCLK output I8
hedd bow for 8-bit paried. Ourng this perlod the
14 o RuCLK Digital Phase Lock Loop on the chip is In the
process of acquiring a lock onto the redelve dala,
During ldbe condition, the RxCLK output i a fres
running clock, operating &t 146th the crystal
frequency.
Carrler Sense ks an agtive low outpul. 1t le actlvated
i5 (8] CRE at the beginning of & Trams reception and ks
deacilvaied at the end of & frame recaption.

Recaive Data Quipul la the dacoded racaive deta
output. Tha Manchasier encoded data redaived on
the AxDi Inpat |8 decoded inte MRZ and owlput on
the AxDO sutput. Al the baginning of a frame
raceptian, tha AxDOD 18 held kigh for a perlod of 8-
bits, During this ime the Digital Phase Lock Loop &
mequiring & lock on to the received data, This ouwlput
s hald high during the idie stale,

Colllgion Detactor Cutput I$ &n active law sutput
slgnal. Whan acthva, it Indicatas thal two or morg
gtations are active &t the game tima, This signal Is
also aclivated under several othar conditlons, which
are described later in this dals book

Trangmit Clock Oulput is the fransmil aloak for the
18 o TxCLK cantraliar, It cperales at 1181h the cryslal requency
on 1]11!_}-{1. X2 Inpasts,

Loopback [a an acthe low input, When acfive it will

g

13 I

]

17 o

—

19 ] LPBK put tha device into a local loopback mode. In normal
operation LPEK should be pulled rlgh
a0 I Voo ) Fowar Supply.
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Figure 2. Typical Expanded Mods Configuralion

Flgure 3, Typlcal Mormal Mods Conilguration
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Functional Descripiion

The EACES0A Manchesier EncodenTecodar
chip la designed to be usad with 1 Mbps [EEE
8023 compailble STARLAM networks. The
dewvica performs Manchestar encoding on the
tranamit data, and decodes the Manchester
encoded receive data Into MRE formaet. &
complete Collision Detection s also par-
tformed on the receive data by detecting the
ETARLAM specillc colilelon pattamn, and activa-
ting the Collislon Deisction COTO oulput.

The B2CE504 leatures an on-chip transcabmer,
The transceiver 1§ sompatible with the RS422/
RES465 and the STARLAM speciicalions. The
shgnals on e communication channel are
also available im TTL levels. The user can
salact sither of the two signal lavals through
tha Moda Select pln.

The BECES0A provides the transmit clock for
tha data Hrk contredler. it usss a Digltal Phasa
Locked Loop to genedale 8 recelve olook
which is synchronized to the receive NRZ
data, On-chip Loopbeck capabllity allows the
user I loopback the transmli dala 1o the
recelve data, thus allowing & quick [solation
and diagnesals of a natwork fault,

The 8255504 Is designed to interfage dirscily
with the Intef LAM coprocessor 8254848, K can
also be used with olher popular data lnk
controllars,

Modes of Oparation

The A2CHE504 1s designed to be used either
wilh or without the transcelver on the channsl
Interfece. The twoe modes are selecled by the
polarity of the Mode Select input.

Mode Salec Bade L
1 Wormal Mode with TTL
inputfoutpul levels.
1] Expanded MMode with

the on-chip transcehmar,

In the Expandad Mode, an external reskistor
le used to selactleely control the slew rate of
thi autput wavalorm on the transmit oulput
palr.

The B2C550A conslsts of various logical sed-
tions. Following |ls & description of these
sections:

Transmlt

The transmit section inoludes the osclllaior
and the Manchestar ancoder. Tha oscillator
can be driven alther by an extarnal laval
clock sourge or by & parallel resonant funda-
mantal mode crystal. The olock freguency In
both cases |8 fixed at 18 MHz. From this 18
MHz clock generalor, & 1 MHz clock (s gene-
rated as the baslo frequency for the transmit
clock, The ancoder circull takes In tha trans-
mit data from the controdler and conwarts it
inte Manchester-format for serfal transmis-
ghon, The duration of a bit esll 8 1 = for
1 Mbps sysiam. The first hall of aach bit call
containg the complemeantary data and the
second hall contalng the trus data. Tharatora,
there 18 alwiies & (ransiticn al the cenler of
the bit cell and may or may nol have a fransi-
tlon at the call boundany.

Ir tha Mormal Mode, during idle period, the
TxD is forced into & high state, The trans-
miszion starts two bits aiter the TeEM s
magaried. This feature will prevent the Hrst
fwo Bl generated by the 82588 from baing
transmitted, The imnsmission terminmes when
TxEM goes Inactive. The |est kgh golng tran-
siion may baé &l the bl cell canier il e laat
bit iz & 1", or it may bo at the bit cell boundary
il the las1 tranamitiad bi s & “0" & trl-stale
conirgl cutput i provided on the chip ta
enabla and disabla the external line driver
connacled to the transmil data outpul, TxDO,
The tri-stats control signal ks the TxDO out-
pul. This owtput becomes active 2.2-2.8 bit
tirves after the last lew to kigh traneition on
the transmil dais ouipad.

in the Expanded Mode with the trerscedver
Incfuded, the transmit output pair TxDOD and
TxDO are tri-stated at the end of transmission
within 2.2-2.8 bil fimae atter the lagt low to
h[gh transition on tha iransmitbed data output.
Alao, the rata of the rise and fall imes in the
TeD and TxDO outputs are contrclled by
iha Tsro Tranamit Slew Aate Controd Input,
Tarc. Table ¥ shows the resistor values and

—— L N k. T S A

— i e S
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the corrasponding risaTall fimes which can
be selectad.

Resistor at Tsro RisadFall Time
in Ghma
0 16 ns
N 25 ns
5K 40 ns
Th K BB NS
10K T ns
1EK 100 na
K 140 ns
Tabde 1
‘Waichdog Timer

Tha chip features a 30 ms waichdog timar 1o
prevent iransmisslons which are longer than
A0 ms In duration. The walchdeg limer can
be enabled or disabled using the TMROFF
pin. When enabled, the waltchdog timer starts
counting at tha beginning of 8 irame irans-
migglon, I & transmlssion lerminates before
the timer explres (30 ms), the timer resels
lizall and gaie slared al the beginning of the
nexl transmission. In case ihe imnsmisslon
cortinues for longer than 30 ms, than the
tranemisslon ls aborted and the Coflision
Detect output COTO i asserted, The COTO
will be kept sssaried wntll the transmission
gnable TEEM remaing asserted. GOTO will
becoma |nactve aliar the THEN bescomes
inacliva. The Watthdog timar whan enabled,
Is active both in normal transemission and
Loopback modes,

Fecolive

The pelrmary function of the receive section of
the 82CE804 is to recaive the data from the
sertal link amd separate the dala from the
clock, This fundlion B achieved by usling the
digitel phase locked loop (OPLL) techanicue,
Lineder nermal raception, the frame stars with
“the input AxDI going negative. The Carrer
Senss becomes active on detacting a tran-
sitlon on the RAxDI input, Once the carrler
sanse CRS becomes active, the DPLL starie
the aggquisilion precess. The DPLL uses ihe

firat B bits 2 acquire lock . Once the loop |s
locked, the cirgcuit generates a window
around the bit canter for data sampling, Ches
to the nature of he Manchesier format, the
data garmpled befora the bit center will ba
difforant from the data sampled aifar e bit
canter. The sampling scheme |5 used to de-
tect any missing transliion al the bit centar.
A missing transitton in the bl canter is repart-
ed as a Coliislon condition.

The Carrier Senss oulput CRE Indicatas to
tha coniroller thal there have been ransitions
on tha cable. To prevent any false indication,
B2C5804 provides & noise rejection filler for
Garrigr sense detection. A minimum of two
low golng Iransitions (within a parod of 3
microseconds] on the racelve data input will
turm on the Carrer Sense outpul, Onee tha
Carrler Sense is twmed on, it will remain
active wnlil nd more activity is detected on
the receive data Input. In the transmit modas, -
once the Carrlar Sanse |5 lumed on, i will
remain active untll the TXEM signal becomes
in-acilve and thare are no more transilions an
the racelve data input, This schema will aliml-
nabe the poasibiliity of slgnal cancelaton in
Multi-Point Extenslion applications. Af the end
of the frame reception, the CAS is de-assarted
and wilt rermain inactive (high) for a minimwm
poriod of 21 bit pariods batwean bwo conseou-
tiva back-to-bask frame receptions. This s
also delined as the blinding perlod and is
used to mask out the under shool caused by
transformar at tha and of transmission.

Squelsh Clreult

The recelve dala inpul fealures a sgualch
clreuil Lo pravenl cable noise and aross-talk
from lwrning on the GRS inadvertantly. Tha
squalch la enforced in the Expanded BMode
only, with the on-chlp transcedver, A sgqueloh
circuit of 450 mV 1o 7E0 mV ofiset voltage ks
provided at the receive input. In the Mormal
Moadsa, an axternal squalch aircuit should be
used. Also, In bodh Extended and Mormal
miodes, in addition to tha squaleh elrcuit, it is
also recommended that 8 2 MHz 2-pala ow
pass filtar butterworth fiker is Implemented
extermally.
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Collision Delecior

The EHCES0A detects and genergles & Col-
lgian output, COTO under several conditions.
The conditions under which & Colllgion Slgnal
ls activated are as follows:

i

iy

v

Manchester Code Vielation:

The receive data has a missing tranaiteon
Im thie cantar of the bit, which construes a
Manchasiar Coda Wiclation.

Starlan SpecHic Colllslon Pattern i$ De-
legied:

Whenever a Starlan speclflc Collision
Pattern, GP s recelved at the recelve
daia inpuie, the Colllsion Detedt Cutpat,
GOTO is asserted,

AT & T Releass 1 Colllsion Présance;

Boma earfer versions of Startan products
fram AT & T generated a 2/3 MHz aignal
to indicale a Collislen Condition. Tha
EXCES0A will detect this pattarm and assart
the CDTO output

Carrlar Drop during Transmisalon:

If Carriar signals becomes acilve during
tranamisson, and then becomes Inactive,
& Collislon algnal |s gensrated: COTO wil
be assorted,

External ColMslon:

If tha eiernal colllsion input, COTI be-
comes active for &t least 24 ns during
GRS acthve pariod, CDTO will be assertad.

Watchaag Timar:

If Watchdog timer times owt before the
tranzaml=slon 15 complated, the Collislon
output, GOTOD will ba asserbad. COTD will
ramain aclive untll TAEN Tranamit Enabie
becomes Inactive,

vil

wili

Absanoe of Echa:

If mo Carrlar algnal is detected within 280
bit times aflar the fransmizalon is starad
(TXEM Transmit Enable bacomes aclivel,
COTO will be sctivated,

Pulse Width Too Short or Too Long:

If Pulse Width of the Incoming Recalws
data ks shorer than 346 bit period, or
fonger than 2118 bl peried, Collision
Detact COTO output will be generated.

Heartbaat Signal;

In Ioopback mode ai the end of transmis-
slon, the Collision Detecl signal CDTOD
will be asserted for a period of B-12 bil
timas.

Loopback Mode

The B2CEE0A isslures a loopback capa-
bility on the chip. When the Loopback
pin LPBK iz activated, the tranamit data Is
routed back into the recelve saction. Dur-
iy loopback, the output bulfer an the
frapgmit saction and the Input buffar an
1he recalve sastion are disabiled. The Man-
chester encoded data from the Transmit
saction |s routad to the decoder of thae
recaive gaction. This scharme ks deslgned
tz help In lsclating and ideniiying any
syaterm lewvel problams. in ihe loopback
modha, 4 simulaled eollislon detect slgnal
(Haartbaat Signal) s generated at (ha
and of the attampted tfranamission frame,
The Collision Detect signal can be used
by some data link conirollers, Hke the
Intel B2586, 1o werify that the Colilsion
Deiect circult of the BRECS504 |s working

corracthy,

ar e E———



CHIPS & TECHNOLOGIES INC 88 el 2098116 oooowas u [

CHIPS 88D 00685 D T-15-4 G
82C550A Absolute Maximum Ratinga

Parameter Sym Min. Max. Unhs
Supply Yolags Voo — 7o )
Input Vollags ry 05 55 W
Culpal Vollage Vo -5 BB VW
Oparating 'I‘Hrru:naralL;'; ) Tap - BS C
Slorage Tomperalure Talg -0 125 *C

MNOTE: Pormanent device demege méy octur if Absolute Maximum Ratings s exopodod. Functional
Cparation should be restrizied o the condilons describad under Operating Conditions.

B2C550A QOperating Conditions

Paramater Bym Min Max. Unils
Supply Yollage Voo 475 B2 W
Ambiant Temperature Ta [
B82C580A DC Characteristics

Sym Parameter Min. Max.

I Inpant laakags current
IL 0« uihl < vﬂﬂ'
Fec Supply Cusrrani 80

Units
I
m-
Vo inpul low voltaga -03 08 v
Vi Inpul high voliage jexcept X1 input) 20 Mg W
WiHa X1 inpul high voltage . 3.5 o W
Vouy OCutput low voltage (mucapt TROLK) @ lg, = 21 mA o4 v
“D’LE TxCLE oulput low 'fﬂtlﬂ'ﬂ‘ @' |u|_ = 4.2 ms LI W
Ve Ouiput high voltage & Iy = ~400ub 24 )
Vonz Quiput high voltage @ loy = -400duA (Note 1) a8 v
Differential putput voltage In the Expanded Mode
Vorn  on tha TxDO and TxDO input pair. 21 36 ¥
Cable impadance = 80 -118 Ohms
Exparded Mode Common Mode Swing Voltage
Vous at AxD| RxDl Inpat pair 2 ¥
Vo Expanded Mode Differenifal Vollage at 11 Vv
Azl and AxD| Inpuwt peir ‘
Yoo Differantial Input Squelch Voltage 045 075
TxDO, TxDO Back Swing Vollage at 20-bit lime )
Versv  aner e 04 ¥
Ciy Input Capachance @ fc = 1 MHz 15 pF
Cour  Ouwiput Capacitance @ fc = 1 MHz 15 pF
Differential Impadance on AxDI, RxBd pair in
Zowrs Expanded Mode 25 50 B-Ohims

NOTE: 1. RAxCLE, TxCLK and Rl oulputs only,

L4
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B82CB550A AC Characteristics

{Ta = 0°C to T0°C, Vg = 5V & 5%)

Sym Descripilon Min. Typ. Max Units
Transmil Himing n Normal moda

1 Input clock cycle time B249375 G25  G250625 ns

12 Input clock e fimi 10 rg

18 Input clock Fall tims 10 ns

i4 input ckock high time 20 ns

5 Inpat -H-l:;nh I Hime 20 na

6 TxGLK oycle time Bt ns

i7 TeOLE rigs time 10 ns

t8 TXCLK fall time 10 ns

18 THGLK high time Be11-30 8t1+30 n=

L 4[1] TwCLE low tima Exn1-30 B=t1+30 ns

1 TxEN Satup time 50 s

t12  T=EN Hold time 0 ne

t1a TxDl Setup time 50 ns -
114 TxDO Hold time o ns
15 TADO bit cell duration 16e11-5 16xt1  18+1HE  ne

118 TxDO bit cell center 12 bit cell boundary BRI1-5  8+t1  BRI1*S  na

$7  TxDD transition fall ime (normal mode) 10 s
18 TxDO tranaltion rise time (normal mode) 10 ns

te ﬁ:nﬁ%ﬂ:;ﬁ;ﬁa contrd dalay from the 0 10 Ik

o Do ot e o o e v
2oa e Mods Ta0ch shy hiah batera 2.2 2.8 s
Recelve timing '

121 RxCLK cycle time ) 161185 1611485 ns

122 AxCLK rige time 5 s
23 RxCLK fall ime 5 n

24  AxCLK high time Boeli-20 10M1+20 ns

25  RxCLK low time B=t1-20 10411420 ns

tog  Time RXCLK held jow at setz1 G2l TetE1 na
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B2CBS0A AC Characteriatica (Continued)
(T = 0°G to 70°G, Vgp = 5V + 5%)

Sym . Description Min. Typ: Max. Units
Recelve timing (Continued)
27 FDI rise fime 20 n
g BxDI 1all tima 20 s
128 Meximum jitter at the Input data 30 ng
190 Eﬂng‘ ﬂm:n from the first valid M na
131 FxDO rlea fime - 10 g
32 RxDO fall time T
33 RwDO delay lime 10 30 ns
134 gm%nm lasl tranaltion of AxDI 1o de-assartion 154421 121 s
138 RS Assertion or De-asserfion time delay 10 40 ns
138 FxDI, AXDI return 1o 2aro from

lagt positive going transition 1.7 -
Leopback Timing
87 plors tha actusl irama starts 100 e
138  CDTO active from TxEN inactive 321 LA
188 Duration of GOTO active _ szl 121 na
\ap _ CPBS disable time after inactive siwz]  Doea! Il e

{both leopback and normal modes)

HOTESE:
i AD measursmants are dons sl TTL aulput High leel = 20 V Low |[swml= & W
nput swing Is at Isast 04 ¥ 1o 24 ¥ with 3-10 ns rsa and iall Hmes.
Tha dee and tall Umes & messunad babassn 0BV and 300
Far AGLE, X1, TRCLK and Fali:
High Wma & maasured at 0y
Low lima is maasured at OV
2. AC koad for all ouiputs | 30 pl to grownd.
3. It ¥1 inpuf s driven with an exiernal glock sowce, the TTL wavelomm should meal the tliming
specillcations t1, 12, tA W, and 4

12

- —

e
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RECEIVE TIMING — START OF FRAME

HORMAL MODE

12— |=— ) 128 a7
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mo - K X oa X

""”‘f_\ﬂh[— BVt

fui: .
-—m .
PcBel "
—
SEEE S ]l
REGEIVE TIMING — END OF FRAME
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20-PIN PDIP MECHAMICAL SPECIFICATIONS
1008 (6.0 -
- 1,60 (38,038}
PR 1
| s I O O i O O e O O o I i +
E‘{ 288 fo.oan)
.au;.m
B gy
o B {ELALT] AF —————3=| b= Eﬁ
i
S8 | SRR F—‘ﬂ'ﬂ
WAZ
[ 38 s
g ¥ B35 [L175]
FLARE N b msmn w‘mr "
Xy 3= PEF
L
mgre 4 L e =
i (118
T (2285 H-H‘ﬂl
DIMENSICHNS N INCHES (i)
Crystal Specificetion
The crysial required in the X1, X2 Inpuls Equlvalent
should meel the following requiremenis. Serles Reslstance (A1) .... 25 Ohm Mo
Motional Capacitance [C1) ... 0,02 pF Max.
Hunnnanuq'.mw Dwiva Lavel ..... cieea- 2 FAW
{CL = HIFIF} . 16 MHz ACCAraty ... ul 16 MI—lz:I:D.DDHu‘tH"B
TR sicissn . Fundamental Mode . &t 18 Mhz £0.008% for 0-1°C
Cirowuil . ees . Pargllal Resonance
Load ﬂﬂ.p.ﬂ.ﬂtlﬂﬂi {i:'.l.] ceieas 20 pF Algo, Instead of the cryetal at the X1, X2
Shunt Capacitance [cm cnn T pF Max. inputs, an aflernale TTL inpul mey be con-
nectad at X1 imput and floating M2
Ordering Information
Order Bumber thn!n Type Operating Rangs
FE2C5E0A FDIF-20 G [Nota 1) )
Motes:

1. PDMP-20 Plastic Diesl-in-Ling 30 pin package

.G = Gommearcial Rangs, 070" C, 5% Supply Violtage
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