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B2CES0A
STARLAMN SERIAL INTERFACE

B 100% Compatible with the IEEE 802.3
S5TARLAN Spocilications

m Supports 1 Mbps Bus Implemeniations

m Fully Compatible with the Iniel™ E2586
LAN Coprocessor serlal interface

m 1 Mbps Operation

Manchester Encoding and Decoding and
Recelve Clock Recovery

® On-chip Collsian Detector

® Moisa Fliter for Aecelve and Collislon
Inpuls

The B2CSS0A STARLAN Serial Interface is a
single chip Manchester Encoder/Decoder with
an on-chip franscalver, designed to parfarm
the serial interface functions for the |EEE
BO2.3 STARLAMN networks, The B2G550A par-
forms Manchester encoding an the frmpemit
datas and decodes tha Manchester anocodad
recelve data inte MAZ format. The chip detects
any Manchester Bit Code Vielation on the
recalse data, and generetes collislon signal, H
alzo ganerates collision under varous other
gonditions described later. The Ghip can
transmil and recelve TTL lawvel signals. In the

B Generates Carrler 3ense slgnai to indicate
network acilvily

® Option of TTL or RE422/AS48E level driver/
resalver at the cable Interince

® External Slow-Rate-Cable-Contral signal
provided for differentlal cuwlputs

B Toblerates up to L80ns iier on recelve data

B Dlognostic Loopback for feall detaction
and salatlan

B 30 ms Watchdog Timer
B Low Power CMOS implementation

axbtended mode, an RE422RS4E ransceher
option s alse provided on the chip. This
transcahver can ba used ag an alternats to the
TTL levals on the transmit ouiput and recele
inpul. The chip |5 designed (o interfaca
chlrcEly with e Intel 82586 LAN Coproogssor,
it can Glso be usad with other data Bnk con=
trollers avallable for Local Ares Matworks,

The BROSS0A 8 (mplsmented vaing CMOS
proe®ss technology, and ls packaged ina 20-
pin Flastic DIP,
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Flgure 1. B2C550 Block Diagram
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82C8B50A Pin Description

Pin Ho.

PFin
Type

Bymbol

Desoription

1,2

=05,
TxDO

Tranamkt Data Oukput. In normal mode a TTL leval
slgnal |8 output on T=DO pin and TEDO is the tri-
siatd coniral signal for tha oii-chip driver. In
Expanded Mode, TDO In conjunctlon with the TxDO
aultpud provides ihe differential cutput from the on-
chilp transcaiwar,

Slew Aate Conircld lnput, An axtemal resistor on this
Inpirt determines the rise and fall rates on the TxDO
and TxDeD oulput pair in the Expanded kode.

THEM

Transmit Enable is an active low inpat slgnal, it =
usad o signal the B2C550 to atart encading tha dats
on TeDb Input and transmit it on the T2DO and

jpair,

=D

Tranemit Data Input |8 the MAZ data inpul from the
confroller, The data on this input 5 encoded and
tranemitted as Manchaster engoded data on the
TxD0 and TuDO pair.

TMROFF

Timer O is an aclive (0w inpul, | is used lo disable
fhe "Walshdog® Timar an tha chip, This capabllity ls
ugalul In running diegnostic tests on the system,
where the user may want to send frames longer than
30 ms In time duration

Mode
Selecl

bMode Select input is used to sefect the iranicalver
aption on the chip. Whan high, ihe Normal Mode i
salocted and TTL lavel dala is culput on the TxDO
pin, When 0w, Expanded Mode with the on-chlp
Iranscaher iz ssfected. In the Expanded Maode, the
diffarentlal dala s ouiput on the TxRHD and

TxDO pair.

AxD|

Aacelve Input dala ar the inpul @Eng far ihe
Manchaster encoded data. In the Normal Mode, RxD
i the encoded receive dala signal used by the DPLL
1o recower the data and clock, RxDl is the outpart
froim thia Cffeat racedver which s wsed for carriar
Sense detection, In the Expandad the
diffararitial dala (& [npul on AxDl and RxD| Input palr.
Like the Normal Mods, the data |e decodsd Inte MRZ
format and cutput on the AxCO pln,

10

Pewar Bupply Ground,
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B2CHE50A Pin Description (Continued)

Pin Mo, :;';. Symbol Description

Crystal Osolilator input, A fundamental freguency

parallal resonant orystal should be connected o this
N, 12 o K1, XZ palr. AHarnalively, 2 TTL algnal may be connected 1o

tha X1 Input, The clock frequency showld be 16 MHZ

Collision Delect Input k= used for detecting extemally
detectad colllsbons. This inpot is washal in
— Bus Implamentations, where &n external Colllslon
Detect cirowit generates a Colllalon signal based
upon anargy level on the wire. When not usad, 1his
input shoukd be tied high.

Receive Clock = the clock ocutput recovered from the
recalvad data on the RxDl input. During tha
beginning of a frame reception, the AxCLE output I8
hedd bow for 8=-bit paried. Durlng this perlod the

14 ] ReCLK Digital Phase Lock Loop on the chip is In the
process of scquidng a kock anto the recelve dala,
Diaring Idbe condition, the RxGLK output is & free
running clock, operating &t 116th the crystal
frequancy.

Garrler Sanee ks an astive low oUtpuL. It I8 activated
15 o CRS at the beginning of a Trame recaption and i
deaclivaied at the end of & frame recaption.

Aecalve Data Oulpul |a the decodad recelve deta
ouiput. The Manchasier encodad data received on
the AxDI Input ls decodad into MAZ and ocuwlput on
the AxDO cutput, &l the baginning of a freme
raception, the AxDD lg held high for a perlod of 8-
bits, During thia ime the Digital Phase Lock Loop &
aoquiring & lock on to the recehed dala, This culput
ia hald high during the Idis state.

Colllsion Detactor Cutplt is &n active low autput
glgnal. Whan acthva, it Indicatas thal wo or mora
glatlons ara active &t the sama lime. This =lgnal s
also activaled under several other conditions, which
ara described later in this data book.

Tranemit Clock Oulput is the transmil aloak for the
18 0 TxCLE eantrallar. |t cperates at 1/16h 1he cryslal frequency
on 1]11!_}:[1. X2 Inpans,

Loopback s an active low input. When acfive it will

g

13 I

]

1" o

gl o LPBK put tha device into a local lsopback made. In mormal
operation LFEK should be pulled high.
20 i Van Fowar Sopply. ~
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Functional Description

The B2CER0A Manchester EncodenTecodar
chip la designed io ba upad with 1 Mbps [EEE
8023 compailble STARLAN networks. The
denvica performs Manchestar encoding on the
tramamil data, and decodas the Manchesbar
entoded recaive data Into MRE format. A&
complete Collision Detection ls also per-
tormed on the receive data by detecting the
STARLAM specilic colllelon pattamn, and activa-
ting the Collision Delection GOTO oulput.

T B2CE50A Teaivres an on-chip transoaivar.
The transceiver s compatible with the RE422/
RAS485 and the STARLAN speciiicalions. Tha
shgnals on the communication channel are
alsc availabbe im TTL lewsls. The ussr can
salact elther of the two signal levals through
tha Moda Sslect pln.

The BECSS0A provides the transmii clock for
tha data Hnk controdler. it uses a Digltal Phasa
Locked Loop to generale 8 repefve clock
which is synchronized to the receive NRZ
data. On-chip Loopback capabllity allows the
user o loopback the fransmil datla o the
recelva data, thus allowing a quick [solation
and diagneals of & nabwork faull.

The BE2G5504 Is desigred to interfage direclly
with the Intef LAM coprocessor 82588, i can
akeo ba used with other popular data link
condrollarsa.

Modes of Oparation

The B2CH504 s designed o be used either
wilh or without the transcelver on the channsl
Interface, The twe modes are selectad by the
polarity of the Mode Select inpul,

Mode Salecd Bade L
1 Mormal Mode with TTL
inpulfoutpul levels.
1] Expanded Mode with

the on=chip transcehner,

in tha Expanded Mode, an external resisior
Iz used to selactlwaly Sonliol the slew rate of
the output wavalorm on the transmit ulput
palkr.

The B2CS550A conslsts of various logical sed-
tiona. Following | 8 description of these
sactions:

Transmlt

The tranamil secbion incledes the oscillaior
and the Manchestar encodar. The oscillalor
can be driven alither by an external lavel
clock sourge or by & parallel resonant funda-
mantal mode crystal. The clock fraguency In
both cases & fixed at 18 MHz. From this 18
MHz clock generalorn @ 1 MHz clock |$ gene-
rated aa the basla frequency for the transmit
clock, The apcoder cireull takes In The trans-
mit data from the controdler and conwerts it
inle Manchester-format for serfal transmis-
gion, The duration of a bit call i 1 = for
1 Mbps sysiom. The first hall of aach bit call
containg the complemantary data and the
sacond hall conlaing the trua data. Tharalora,
the'ra 18 alwiys & fransition ad the cender of
the bit cell and may of may ol have a fransl-
tion at the call boundany.

Im tha Kormal Mode, during idle period, the
THDHD is forced into & high state. The trans-
mission starts two bits aiter the TkEN is
eagaried. Thiz feature will prevent the Hrst
twg Biis generated by the A25EE Trom baing
transmiittad, The imnsmission terminaies when
TxEM goas Inective. Tha |est kigh golng tran-
sition may ba &l the Bl cell canier if e gk
bitiz & “1", or it may ba at thoe bit cell boundary
il the [asl tranamittad bit s & 0", A trl-state
conirgl cutput i$ provided on the chip to
enabla and disabla the exiernal line driver
connected to the transmil data outpul, TxDO,
The tri-state control signal is the TxDO out-
put. Thiz owput bacomas acthe 2.2-2.8 bit
times after the last low to kigh traneition on
the transmil daia outpat,

In the Expanded Moda wilth the tranacener
Incfuded, the transmit output pair TxD0D and
TxDO are tri-stated ai the end of transmission
within 2.2-2.8 kil fimas after the last low to
h[gh transiicon an ihe irensmitbed data output.
Also, the rate of tha rise and fall imes in the
TxDO and TxDO owtputs are conirclled by
tha Teio Tramsmil Slaw FAate Contred nput,
Terc. Table 1 shows the resistor values and

I}EI 209411k D000OLAZ ‘]l_
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the corrasponding risefall imes which can
be selectad.

Resistor at Tsro RisadFall Tima
in Ohma
0 16 ns
25 K 25 ns
K 40 ns
1o K BB ns
10K T ns
1EK 100 na
20 K 140 na
Tabde 1
Walchdog Timer

Tha chip features a 30 ms waichdog timar o
prevent iransmisslons which are longer than
A0 ms In duration. The walchdog limer can
be enabled or disabled using the TMAOFF
pin. Whan anabled, the watchdog timer starts
counting &t tha beginning of a irame trans-
migglon. I & transmlssion lerminates befors
the timar meplres (30 ms), the Hmer reseis
eall and gale slared at the beginning of the
nexl transmission. In oase the transmlisalon
continues for longer than 3% ma, than the
tranamizalon le aborted and the Collision
Datect output COTO is asserted, The COTO
will be kepl psseried wntll the transmission
anable TXEMN remains asserted. COTO will
become Inactive allar the THEM becomes
ingelive, Tha Watchdog timer whean enabded,
s actlve both in normal transmlssion and
Loophack mosdes,

Recelve

The primary function of the recedve saction of
the 82CE04 i3 to recalve the data fram the
sarial link and separate he dafa from the
clock. This funclion & achieved by walng the
digital phase locked loop {DPLL) techdicuns,
~ Under normal raception, the frame starls with
the Input AxDI going negative. The Carrlar
Sensa bacomas active on detacting & tran-
sitlon on_the AxDI input. Once fhe carrler
gense GRS becomes activa, the DPLL starts
the acguisilion procass. The DPLL uses (he

flrat B bits o acquire lock . Once the loop I8
lecked, the clréuit generates a window
around the bt cantar for data sampling, Due
to the neture ol the Manchesier format, the
data garmpled before the bit center wiil ba
differant from the data sampled aifar the bit
center. The sampling scheme |5 used to des
tacl any missing transiiion al the bt center,
A migsing Iransition in the bit cenier i repart-
ed as a Collislon sondition,

The Carrier Senss culput CRS Indlcates to
the conirollar that there have been ransitions
on thea cable. To prevent any falsa indication,
B2Coa0M provides a nolse rejection filler for
Girrigr sense detection. A& minimum of two
low golng Iraneitions [within a perdod of 3
microsenonds) on the racelve data Input will
tum on tha Carrler Sense outpul, Onee the
Carrlar Sense g turmad on, & wil remaln
active unlil ho more activity ie detected on
the receive data [nput. In the transmit mode, -
ance the Carrler Sensge 1§ umad on, | wiil
refmain active untll the TXEM signal becormes
in=actlve and thare are no mone transitions on
the racehe data input, This scheme will albml-
fiabe the possibility of signal cancellation in
Multi-Point Extanslon apglications. Af the end
of the frame reception, tho CRS is de-assarted
and will remain inactive (high) for a minimam
poriod of 21 bit pariods batween bwo conseou-
tive back-to-back frame receptions. This i
also defined as the bifnding perlod amd i
used to mask out the under shool caused by
transformear at the and of transmission.

Squelch Clreult

The recelve dala inpul fealurss & agualch
clreult Lo pravant cable noise and aross-talk
from twrning on the GRS insdvertantly. The
squalch le enforced in the Expanded Moda
only, with the on-chip transcedser, A agualoh
circuit of 450 mv to 760 mV ofisst voltage ks
provided at the receive input. In the Mormal
Mada, an extarnal squalch cirguil should be
used. Also, In bolh Extended and Mormal
miodes, in additian to the squalch elrcuit, it is
alg0 recommended that a 2 MHz 2-pala ow
pass fliter butterworth fiker s implementad
extermnally.
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Colllslon Delecior

The E3CES0A detects and generales a Col-
lision output, COTO under several conditions.
The canditions under which a Cofllgion Slgnal
Is activated are a8 follows:

i Manchester Code Violation:

The receive data has a miesing tranaitson
In the centar of tha bit, which construes a
Manchastar Code Wiolation.

Il Starlan Speciic Colllsion Paitern is De-
fecied:

Whenever a Starlan specific Collision
Pattern, GP is recelved al the recalve
dala inpuis, the Colllsion Detect Cuipat,
CDTO is asserted,

lil AT & T Releasas 1 Collision Présancs:

Soma earBer versions of Startan products
from AT & T generated a 2/3 MHz aignal
to indicales a Collislen Condition. Tha
EHCS50A will detect this pattarm and asseart
the COTO oulput

iv Carrler Drop during Transmisslon:

If Carrior signals becomes acilve durlng
transmiasion, and hen bacomes Inactive,
a Collision algnal Is genarated; COTO will
e asserted.

v Extermal ColMelon:
If the exiernal collision input, COTI be-
comes active for at_least 24 ns during
GRS active parod, COTO will be assertad.

vl Watchdog Timer

If Watchdog timer times out before the
transmizsion is complated, the Colllslon
output, GOTO will ba asserted. COTD will
rarnain active until TAEN Tranamit Enable
btecomes |Inackive,

wil

wili

Absanoe of Ech:

I ne Carrler slgnal is detected within 2380
bit timas aftar the tranemizsion is startad
(TXEM Transmit Enable bécomes activel,
COTO will be aclivated,

Pulse Width Too Shart or Too Long:

If Pulsa Width of the Incoming Recaive
data ks shorler than 346 bit parod, or
fonger than 2118 bit period, Collision
Detect COTO output will be generated.

Heartbaat Signal:

In [2ppback mode ai the end of transmlis-
slon, the Collision Delect slgnal COTD
will b2 asserted for 8 peréod of 6-13 bil
times.

Loopback Mode

The B2CEE0A fealures a loopback capa-
bility on the chip. When the Loopbsek
pin LPBK is acllvated, the transmit data Is
routed back into the recelve saction. Dur-
iy loophack, the output bulfer an the
frapamit section and the Input buffar on
1he recalve saction are disabled. The Man-
chester ancoded dala from the fransmit
gaction |s routad to the decoder of the
recaive section. This scheme ks deslgned
to help In lsclating &nd Ideniiying any
syatem lewel problams, bn the loophack
moda, 4 simulaled collislon detact signal
(Haartbaat Signal) s generated at tha
and of the attamptad transmission frame,
The Caollision Detect slgnal can ba usad
bty some data link conirollers, fike tha
Intel 82566, 1o verify that the Ceolllsion
Deiect circult of the BRGS50A |s working

corracthy,
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BZC550A Absolute Maximum Ratimgs

Parameter Sym Min. Max. Unlts
Supply Vallage Voo — 70 )
Input Voltage v, 0B 85 W
Oulpast Vollape Vo -05 EE W
Oparating 'I‘Hrru:-aralu-r; Tap -  E5 C
Slodage Tomparaiure Talg =i0 125 *C

NOTE: Pormanart device damags méy octur if Absolube Maximum Falings sne exooodpd. Functional
cparation should be rasirizled to the condiions described under Operating Conditions.

B82C550A Operating Conditions

Parameter Sym Min. Max. Units

Bupply Yallsge Voo 475 625 W

Ambiant Temperature _T,l 0 T *c

82C3850A DC Characteristics

Sym Parameter Min. Max. Units

e g‘ﬂ‘{,i':“_c“ﬂ“"““ Y

beq Supply Curranl a0 i,

Wy input low voltage 02 08 v

Vi Inpul high voltage {except X1 input) 20 Vg W

ﬁm X1 inpul high woltage _ 3.5 Vo ¥

Vous Cutput low voltage {axcapt TeGLK) @ la = 2.1 mA 04 v

Vorz  THOLK output low voltage @ |y, = 4.2 mA 04 v

Y Cuipart high voltage @ |gy = ~400-uA 2.4 )

Vour  Oulput high voltage @ gy = —4004ps (Nots 1) a8 W
Défterential output voltage In the Expanded Mode

Voo  on tha TxDO and TxDO Input palr, 21 a6 ¥
Cabla !r_np-adanca = 80 -118 Ohma

Vous ot Pl and DI imput palr 2 v

\og  E¥PANded Mode Differential Vollage at iy v
AxD arvd AxDI Input pair

Vor Differantial Input Squelch Voltage 045 078 W

Vexcsy :ﬁnﬁ;x_ﬁ Back Swing Vollage at 20-bit time ) 64 ¥

G Input Capaciiance @ fc = 1 MMz 15 pF

Cour Owtput Capacliance @ fo = 1 MHz 15 pF

Zng  Différential Impadance on AxDI, RxDi pair in %5 50  K-Ohms

Expanded Mode

NOTE: 1, RxCLE, TXCLK and RxDi> oulpids enly,

10
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g2C580A AC Characteriatics

[T, = 0°C ta TOPC, Vg = 5V £ 5%)

Sym Description Min. Typ: Max Units

Transmlt timing In Mormal mode

i1 Input clock cycle time B2 A83TE 625 G2 80625 nE

12 Input clock e fimd L] 1]

13 tnput clock fall time 0 ns

ld_. input clogk high time 20 n&

15 inpat du:;nh low timé 20 s

18 TxCLK cycle fima 1611 s

17 TxCLK rise time 10 ns

1B TxCLK fall time 10 ne

£] TrGLE high time Bxi1-30 Bx11+30  nm

o THCLK low tima B30 Bxt1+30 ns

i TxEN Setup time 50 s

t12  TxEN Hold time 0 ne i
Ha  TxDI Setup time 50 s

14 TxDO Hold time 0 s '
15 TADO bit cell duration 1615 6%t 164G na

(A1) TxDO bit call canter 10 bit gell boumndary Bui1-5 8=t Exi1+5 na

17 Tl trmtlﬂ-nn fall ime (normal moda) 10 ns T

{8 TxDO tranaltion rise lime (normal mode) 10 ne

18 ﬁ:rﬁ%ﬂ;rﬂh—;ﬂ&a contred dalay from tha o 10 na

a0 eyl ode s ol s o 93 s

1204 E:m :"r"l"’_ﬂ",';l:;m stay high befors 2.2 2.8 s
Recalve timing :
i1 AxCLK cyole tima 18« 1-85 ig<i+85 ns

122 RxCLK rige time 5 PP

23 RxCLK fall ime 5 “na

24  AxCLK high time el 1-20 1011420 ns

135 FxlLE low time li.-;-rti—m 10=t1+20 ns

tag e FRXCLK hed low 2 Bzl G<i21  Te21

the beginning of & received frame
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B2CB50A AC Characteristics (Continued)
{Ta = 0°C to 70°C, Vg = 5V + 5%)

Sym . Description Min. Typ. Max Units
Recelve timing (Continued)
127 DI rise time 20 na
128 RxDI fall tima 20 nE
129 Meodimuam jitter gt the Input data 0 0m
a0 Eﬂngl ﬂﬂ:ﬂ from the firsl vaiid 331 o
131 RxDO rlea fime ~ 10 e
132 AxDO fall time T e
133 FxDO delay lime 10 30 s
134 Em%m last tranaltion of AxD| to de-assartion 1.5%21 an21 -
t35  CRS Assartion or De-assartion time delay 10 40 na
138 RxDI, RxDI return 1o zara from

laat positive going transition 1.7 -3
Loopback Timing
7 pelors the actual frama staris 100 ns
138 COTO active from TxEN Inactive 3121 L1
1385  Duration of GOTO active L g2l 1321 na
140 ﬁﬂiﬂg:g::,g:‘mmmﬁ”m, pimizl 2wt 23t ns
HOTES:

1 AC measuremenis &re dons &l TTL aulput High level = 20 V Low |ewmi= 08 V
input swing I8 at least 0.4 ¥ 1o 2.4 ¥ whh 3-10 ns rise and iall Hmes.
Tha vdee and k5]l Umes sré mesivirad babaesn 06V ard 3L
Far AGLE, X1, TeGLK and FaDO:
High W @& measured gt 2300
Low tima is measured at Q&Y

2. AC koad for all oulputs Is 30 pl to grownd.
3. If %1 input i drilven with an exiernal clock source, the TTL waveionm should meal the Timing
specillcatians t1, 12, 14, ¢, and t8

12
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20-PIN PDIP MECHAMNICAL BPECIFICATIONS

1005 G
- 1,80 I8
PEM 1
| s T IO O O I Y s O e I +
‘-'3‘{ 298 .47
2 (LY
f
[
L 500 {224 0] AF —————=3= "‘E
]
MEX
200 | (2%
WA
[ 1 | iRy
!EE? ¥ JEE8 [R17W]
-+ MOTYE,
] L OHEIN e
¥ -%IH’
1T __ R 8 TYP S0 L
Wi i34 b e e i
JM(ETe 233 THP [
6 (2205 PLEEY

DIMENSIONS IN INCHES {mm) b

Crystal Specification

The crystal reguired in tha Xi, X2 Inpute Equivaleni
should meal the following requireamenis. Berles Reslstance (A1) .... 25 Ohm Mo
Motional Capacitance (1) ... 0,02 pF Max.
Resonant Fregquenty Dwlve Lavel ...cvvavrnrnnimansiia.. 2 FW
{EBL=20pF) vveuvaarearcvensss 16 MHE Accuragy ... ab 16 MHz 20.002% at 25°C
THPB svvscsarsanannsr=a FUndamantal Mods ++ &t 18 Mhz £0.008% for 0-T0°C
Clrewil .. .....vcuuee ... Parallel Resonance

Load CapaoHancs (CL] «....ie.:en, 20 pF Aleo, Instead of the crystal at the X1, X2 |
Shunt Capacitance (CO) ....... 7 pF Max. inputs, an alermats TTL input may be con- !
nectad at X1 imput and floating 2.

Ordering Information

Ordor Bumbor Fn:kn!n Type Operating Range
PEZCSE0A PDIP-20 C (Mota 1) ]
Moles:

1. PDIP-20 Plaslic Dixl-in-Ling 30 pin package
. G = Commearciad Range, O70°C, 5% Supply ‘ioltage
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