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1.0 GENEERAL

The PLI interface is the means through =hich data
transfers and communications between the port and

link/packet buffers (NIA) GCCUT . The port nhas F.]
master/slave relationship with the 1link pecket butfer
compinatiche. 411 data traffic and PLI tunctions are

contrelled by the port.

2.0 PLI INTERFACE SIGNALS

UINRECTICN

STIGNAL/ZS PORT LINK LINFES LCGIC
-------------------- o e e e e
UATA (72v) : === : <) s Thki=-&q
SELECT : ———— : 1 s TTL
RCVE ATTERTION H (m——— H 1 ¢ TTL
ENLU GF TrAME : {==—— : 1 : TTL
AMIR ATTENTILN : Lmmm— H 1 : TTL
PLI/FLInK CUONTKUL : ———— : 4 H TTL
TRANCVIT PAnITYy S S R o 49
SECETIYE LUaTr PAVITY {om==- H 1 A TTL
(LulCs : ———— : i : TiL
INTITIALICE H ————> : 1 : TTL
RECEIVER S1 RIS 3 === : & : TIL
TRahoMIT STATUSL . Kmm——— M i . TiL

21 UATA (7:30) (Asserted nigh)

These lines are used to transfer data to and from the
packet buffers and to pass control and status intormation to
and from the link/buffer module. The FLi/Link control lines
determine the direction a&and type o0i 1intormation belng
transterred.

Z2e2 SbELECT (Assertec LOow)

The select iine pust b»e gsserted by the port to execute
all data transiers ahid control functions. This line acts as
an enable for the PL1/Liuk control 1lines. The 1link wiil
vrovide & pullup Tesister or this signal 50 that, 1t the
port is niot installed, the link wi1ili not resgond to the
tlecatirg control i1ines.



Ze3 RCVE ATTENTION (Asserted nigh)

keceiver Attention 1s a rLi signait to the port. when
asserted, it indicates that the receive stztus register
contains valid status ¢n the next tframe to be uricaded trom
the receive putfer. It also signifies that the frame buffer
gddresses are availacle on tne used butter list.

keceive Attenticn is asserted when the destination
address of the frawe 15 2qual to the address stored in the

physical address register or the multicast bit is set in the
destination address of the frame. it is cieared by the
reset receive attention commande.
Ze4a Lusb OF FrasL (8sserted uigh)

fnd ot Frame is a signal to the port daeta nouver. when

asserted 1t 1ndicates that the previous byte of data read
from receive memory was the last byte of the freme. End of
frame siynal timing 15 the sake as the data. 1The signal 1is
agserted tor one rort ciosev cycla,

2e5  A#Tr ATTENIIUAN (Asserted bigh)

Transwitter Attention 1s signal to the port processor.
when asserted 1t 1indicates that the transmit status 1is
available on  the last irawme transmitiec and that tue
transmit butfer 1s avallable for the next frame to be
loaded. Transmit Attention is cleared by the read transmit
status command.

26 PLIJLINK CCNTROL (Asserted uigh)

There are iour FLI/Link control lines coriyinating &t the
port which are used to control the interface activities of
the packet buffer and link. Cortroi iines dencted by (*)
utilize the data lines to pass auxilary control information
to the packet buffer and link. The seiect line aust be
assefted 16 make the controel lines valid.

o
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The control lines are encoded as tollows:

FUNCTICN ¢ PLI/JLINK CCANTROGL
...................... o " -
1. ¥T AMIT BUF (*) 3 1100
le X#l1l ACTION (*) : 0110
3. RU AMIT STATUS : 1101
4. HU K¥C BUF : 00190
5e RL REC STATUS : 1110
6a kD USED BUF LST : 1011
7. REC TO XMIT BUF : 0011
Ba RESET ReC ATT : 0111
e ENABLE LINK CNTL (*) 3 1000
10. DIZSABLE LINK CNTL (*) : 1001
11. wT REC IUF ADkS (*) 0102
12. WT FREE BUF LST (*) : 01060
13. CLR RPLY BLUY : 0001
i4. T  AUKS {(*) 3 1010
15. R R%G : iSRS NN
16 ¥l KEG {*) : 1111

2.0.1 ®F x¥iT PU¥F (write Transeit Pufter) -

ihe write transalt bufter function wili causze the data
presented on the data lines and 1ts assocliated parity bit to
pe written 1into the transwmit buffer. The end ot frame bit
111 alwayc Lo woditlen uo & Z€ICe Tlie birffer address
counter will be incremented at the end of each c¢ycle in
«hich the load transwmit butfer command 1s present. The 1load
transmit bufier command is necesSsary fol each byte transfer
to the packet buffer.

26062 X#IT ACTIUN (Four Cocmmand Groupjls. -

The transmit action command 15 a set of feur commands
whose action depend upon the state of port data bits ¢ and
l. The foul transmit zacticn copmands and cCriesponding data
bit codiny are:

. —— R T A W S S N W G D W W Vs . W - -

! CUKFMAND H FOET DaTa BIT
i b h i i i y i
i A¥IT Frakg ! L U i
' RELTT LA DUF ALES ! ¢ 1 1
i 1% PUF DicC H 1 U 1
i T TX pif L 1 1 1

W A S . n A VoR MBS e N G G W G G A — - —— -~
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Zebecel AmMIT rEiME (Transait Frame)
This command infcrms the Nid to begin trarsmission of

the irame stored in the trensmit bufter. It also clears the
transa1t status register.

ZetelseZ RESET TX pBUF ADKS (Reset Transmit Butffer Address)

3

This comsang resets the transyit buffer address counter

to zero.

[4)

2ebeZ2.3 TX BEUF LFEC (Decrement Transmit Buffer tddress)

This command causes the transmit buffer address counter
to be decremented one counte.

2etiaiad  WwT TK FiF {(wWrite PTranse1t vuffer &pd 7¢ ¥rame *la-~
-

This conaand catses the end of frame Lit to pe wWritten
28 A ¢cre 1rte the trarsmit butter at the currert address of
the trensmit oulier eaddless counter.

2.2 RD XMIT ZTATUS (Real Trersmpit Status) -

This function will enavle the contents of the transmit
status register onto the data ilnes. The transait attention
signal 1s «clearec. The trarsmit status teglister 15
described later in tihnis document.

2ebe4 RU REU BUF (kead Receive puffer) -

This function
enabies the contents of the currently addressec location in
the recelve tuffer onto the date lines. fhe read address

counter will be 1ncremented at the end of each cycle in
which this functicn 15 assertede The parity tit for the
read cdata w1ll e passed to the port with the datz on the
fecelive data parity line.

The data 15 availabise from the recelve butfer
sequentizliy 1rom the 11rst tyte received Lo the last byte
recelived,

ithe port must, whilie reading the receive packet buffer,
monitor the signal "end of frame® 1in order to determine when
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the last byte of the trame has Leen read.

265 RL RECL S5TATUS (Resd Recelver status Reylster) -

This function will enable the contents of the receive
status register onto the data lines. NCUTE:2 The receive
attention signal must be asserted in order to oibtain a valid
receive status. The contents of the receive steétus register

ate desciibed later in this documente.

2.6e6 KD USED BUF LST (Rezd FKecelve Memory Used - Euffer
Adcéress List).

This command will enable the tirst byte o0i the used
buifer address iist onto the cdata lines. The liist contains
addresses of data butfers wused by the «WNla during frame
reception. Titey are provided to the port in tne order that
they were used by the linke.

24607 FBET TU EWIT J3UF {(Transter Byte From Recelve - Memory
To The Transslt sutter ).

This command causes the 41A to transfer cne byte of data
and 1its parity bit from the currently addressed location 1in
fecelve memciy Lo the curiently acddiessed 1location in the
transmit buffer. #oth address counters are ircremented at
the end of each cycle this command is executed.

Zebeb KESET KrC ALIT (kesel Recelve Attention) -
This comwmand wili clear the receive attention signal.

ahen this function 1is executed the curisnt recelive
status 1is lost. It there 1s &another frame in the receive
buffer, the status for that frare will be avaiizble when the
receive attention signal is reasserted.

2469 FNABLE LINK CUNTROL/DISAELE LINK CONTROL -

Therce furctions zre usenr te enable and <disenle certzlin
iong term tulctions ip  the 4ink and packet puffere. A
paitticular control may be set by  executing Menaole link
coiitroi™ with a 1 in the data line Lit gosition
corresgondinyg to that control. & coontro! may be cleared Dy
executing "disable link cortrol® with a 1 in the proper bit
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position. Transiers with a ¢ 1n any bit positicn will have
no etfect.

The 1ink control register 1s described iater in this
documernite.

246410 wT REEC BUF RL BDKS REGISTER -
(wrilte Recelive Memory Fuffer PRead Address 7To The FRead

Memory Address Register).

This comnmand causes the dates presented on the data lines
to be written i1nto the receive buffter reau address register.
The buffer aadress 1s combined with the read-receive-memory
address counter to foim a fourteen bit zddress. 4ll or the
lowel ordel aduless Lils ate set Lo L€rove. ine poI't aust
keep track of the numober of bytes written into the memoly
anc then write & new Dbuffer address whenever a buffer
pboundary 1s encountered.

Zetbell WT FkFr EUr LST (vrite tree duffer List). =

This comupznd will cause the dats presented on  the gcatla
lines and the vif parity bit to be written into the tree
buffer 11st. it informs the KIR oI Iree buiflers in recelve
memory that are available (free) to store received data
packets. The NIA uses the buffer addresses in the order
they aell fecelved and combines thea with tie
warite-receive-memory address counter to form a fourteen bit
address.

Ze0e12 CLEK KCV pUF (Clear Recelve Rulter). -

This command will clear the entire free buffer list,
used bufier 1ist, and receive status fifo. The command must
Le executed shepever a free buifer list parity error error
is detected. After the execution of this comuand the free
bufter 1list must he reloaded uith buffer entriecs,
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2e6e13 WT ADKS K¥G (write Aadress Register) =-
when this functicn 15 executed the data lines must
contain the address of the register or buffer to be
accesseds The KIA will save the addresse. 1he transter
to/from the desired register wili be executed when the "rd
fteg" or the "uwl reg®™ command is gilvene.
Registers and buffers available through the address
register are:
ADRS
(HEX) RECISTER/BUFFER #T REG KD REG
o6 =% PhY ALRS REGC O X -
01 x PHY ADRS EKEG 1 X -
fz 0* THY ALRS R06 2 X -
03 x* PHY ACKS REG 3 X -
04 PHY ALRS REG ¢ X -
By PdY ALRS KEG 5 X -
- 0b n/a ~ -
N i/ a - -
OB PRV AHES wiw O - v
09 Pr¥Y AURS nim 1 - X
DA Pui¥ ADRS TUM o - X
OF PHY ADRY ROM 3 - X
G 2hY ALRS HOM 4 - X
OL PHY ALKS UM S - X
Qe n/a - -
0t n/a - -
1¢ XHIT BUF RED - X
11 » SEC MEMURY 4T X -
12 TUR REG LU - X
13 TLUR K H1 - X
14 COLLISION TEST REG X -
15 n/a - -
1¢ nja - -
thiu
1k n/a - -
* The enabie link bit in the 1ink control register must

equal 2ero0 tc¢ access these addresses.

fage



Zebsld RD RiG (Read Register) =

This  functicn will rplsce the c¢ata  of  the
register/bufier, wncse address 1is stored 1irn the address
register, onto the deta lines.

246215 ¥T KEG (write Kegister) -

This tunction will take the data placed wiito the data
lines and write 1t irtoc the register/buffer whose address 1is
stored in the address register.

el THANSHIT PArITY (o0dd) (TTL asserted High)

ydd parity is calculated by the port and trensferred to
the transmit buffer using this iine. The trensmit buffer
Wwill store the parity as supplied and the lank w1li check

. e N - . Y Ay S P
carity armoen rondin, the Dutfor Juring & tranNsSIlisiomn.

Z2eb PECeolVr UDATA FARLTY (o0da) (ITL asseiteg high)

Uata peing read from the rteceive buffer includes a
parity bit which was ygenerated before the datc was written
wnto the wufieie inis pdiaty uvit will ve conveyes 1o the
port via the recelve data parity line and wust be checked by
the port.
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2.9 TIMING (PLI BUS )

The wla interface regulres & clock source fiom the port

for 1its operatione. The 1nterface will operate with a
minikum cycle period of 15% ns &5 shownh belouw.
I{mmmmm== 352 ns max =====-=-- >t

185 ns min

—— fmmm——————— +
PORT CLOCK 1 1<~ 5¢ ns=->1
H i @in i
fmm—————m e ————————— + o ———————
!
1
PORT TC s1A 1{=~45 png=-=>1
! Gin !
...... o mmm e e m e mm e —————— g —————
CUNTRUL + !/ FAVAS | iy /7 777
SELECT Y /7 1 v /7 7 7
m———— e, — e ———————— fmm————————
!
FORT TU K14 1
A ———— G ————- L b L = ————
UATA + v/ /7 71 ! Y/ 1 7/ 77
FARITY AV ANE 1 i /7 7/
b ————— o —————— o cee- pm e ——————
P(=-=45% ns--,1
Nla TO FuRt i Tiil 1
1
FrUM CUNTELL + ==-21 1{--44 ns max
SLLECT ! 1
e e —— dm——————— - o e e 2 e 2
DATA + Yy 71771 1/ l / i /
PARITY YV /7 77 11 v 1777
Fom e e e e e
NI2 TC PORT
S it pmmm e, —————— ———— e ———————
ATTENTION 1/ 7 il 1/ 7 7 /7 1
(any) LU AV A | LAY E
== o m e e ———— 4= —————
i i
-—>1 1{~-30 ns max

Note that the NIAZ0 can net be run at slow clocke This
is5 wawue Lo tne ftact that the port must write a byte into
recelive pemory every two port clocks. Since we are running

n a 10 ¥Megabit bLus the byte 1is change every 3800
NANOSEC0HGSe L1 Lite AL 15 funuling 8¢ sSiow ciocx (FeT2i2)
the yport ciock 1s arproximetly 320 nanoseconc¢s zand if a ¢
field b1t 18 set 1n the microlnstruction belny executed the
t{we port clocks wi1ill bDe more than U0 nenoseconds ceausing
#is31ng Lyles 16 DeWOTYe



Ze10 INITIALIZE (TTL, Asserted high)

This signal irom the pert 1is used to  initiallize the
link. & pullup resistor will be provided on this signal so
that, 1f tne port 1is5 not instalied, the iink will not
interfere with the i bus. The initialize signal must be
asserted ftor & wminimum (ibs) port clock cycles. The
1nitialize signal wust be asserted during power up and power
dowDa
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Ze11 KECEIVER /7 TrANSMIT STATUS

These signals reilect the state or the recelve and
transmit status reyisters. They are brought out to
vackplane pins on the w12 link wmodule. They are enebled
with the receive and transmit attention signals.

3.0 TRANSMIT STATUS REGISTEK

The transmit status register contains the necessary
intoimation?

i For the poit to cdetermine if the
iink trensmitted the last frame
LLCCessiUllye

Ze For the cetection of trarnsmit eTICIS.
3. To ¢ive some idea as to the level

of activity on the medium at the time
of the tiarspission,
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Alli bits 1In tihis register are cleared by the PLI
initialize” signal and by the PLIJLink ccmmand "™xXmit
frame".

The transwmit status reglster bits are valid «hen the PLI
signal "transmit attentionY is esserted.

Transmit status register format:
7 £ 5 4 3 2z i it}

Ay - - - e ——- - - ————
} TPE ) CI¥L | TOTL | De¥ } LOCE § LCE | Rel ] EREC |

i 1 i i I 1 i ] i

o e e o o e e i e A e e o e e - -

The transmit status reglster contains the following
bits:

1

pit
le K30 === retiy bit O

2e Hil === retry bit 1

I retry nitd reanirc i
{1490 i i
rmme e ——,—————— e o e 2 o e i i o e ————————
t v ! transmitted cr first attempt 1
---..,! ———— - e M — - - —— - —— A - - Y - -~
i 011 i transmitted on secong attempt [}
-__-! ...... . W G . W - - ——— -
1 1t 0 ! transmitted on > second attempt 1
-....-; ..... - " - - - s -
t 111 I fziled to transmit in 16 attempts!
i [ ! due to repeated coliisions L

A AR A A M R W R S S An A A A A 000 S A AN BN W D SR . N N A A D WD A~ -



LCEF-late <ccilisicn-¥hen set indicates that a
collision has occurred after the sloi time 0f the
channel has elapsed. In thls case flo Tretrys are
attempted ard the transmission is ahor ted.

G2
.

4. LUOCi~-lo0ss ¢t carrier-khen seot indicates that
carrier was not present on the channel during
transmission. 4 loss c¢f carrier will <cause the
transmission operation to be zborted. An end-of-
frame signai wiii be generated and trarsmit status
willi De Written.

Der=-defer-when set indicates that the link had to
defer to existing traffic on the charnel in order
to transmit 2 frame.

(o)}
.

e TutThL=trunsmilt oI LOo0 iGng—shen sel  1licilcates thatl
the transmitter was oi ionger than it would take to
transmit the longest valid frame. This bit is
asserted atter 1536 bytes have Dbeen treansmitted.

Te Cl¥F=colilsion 1nput failed-ahen set 1aclcates that
ths  tronceiver foiled to nesert the rcoltilsion
heartpeat signal at the eng ot the frame
tianswissivie.

de TPE=-transmll parity error-sinen set 1incicates that
tne liuk has detected a parity erroir wnile reading
dats frowm the transmit buffer. ®hen a parity error
is detected, tue remainder of the tirensmission is
aw0i tede

4.0 RECLIVE STATUS RKEGISTER

The recelve status registers are cieared by the PLI
signal Yinitialize"™ o¢r the PL1 compand Reset tuffers. The
current recelve status 1s lost when the PLLI/JLink function
“reset recelive asttention™ 1is execuled.

The receive status register contains the neccessary
information for the 20rt to determine 1f the irncoming frame
saas received and stores properlye. The Lits are:
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receive status reglster iformat:

7 £ 5 4 3 2 1

| ¥EY  j BUEZ } BUB1 | BUBC JFBUFe | CRCe | ¥iLE | PFE |
i i { i I | | i 1
o mm— e ———— fm————— e e e e m - e ————f ——————¢
cIT
1. PFE=-packet [rawing error-when set incicates that
the incoming frawe contained a non-integer multiple
of & vits ang the crc wvalue at the 1last byte
houncdary was 10 error.
2. FLe=-frame length error-when set indicates that the

0

ftrapne iLecelved 1S5 iongetr then tne iongesl valig

frame.

3. CRCE-CHUL error-s#hen set 1indicates that the

CRC

citcuit calculated vad CEC on the incoming frame.

1o DPUrc-fioc Lutfor list empty =-rher s5ct irndicates
that the #12 <coul? rot store or completely store
firom

o
the 1ncosming trake due o buffers aveilabie
the free buffer 113

5« bUsU=-buiier used L1t U
fe. fUBl-buifer used bit 1
Te EBURZ=buffer used Dit £

BUFFER USED FIkLu---these bilts indicate

number of r1eceive btufters used 1tc¢ store
received frame.

BUR number of received

2 1 ¢ butiers

¢ ¢ 9 1

o ¢ 1 2

¢ 1 9 3

6 1 1 4

1 ¢ 0 be]

1001 &

i 1 9 n/a

1 1 1 n/z

tie ¥PFetiee bulfer tistl paitity error-ihis bit,

the
the

wilen

set, indicetes that the link has stopiped receiving
frames due 1o coalfrugpt data from the free buffer

list.
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5.0 tkee BUe LIST

ihe means by which the rport transtfers free buffer
addresses to the NIA receive memorye. The free bufier list
1s implemented using 1[0 WemOol Y. It is 64 bDbytes deep.
Free buffer addresses are written by the port, in any crder,
and the NJA will use them 1n the order given. ##hen a buffer
is 11lled or thie end of frame 135 reached, the KIA transfers
the buffer acddress fiomr the tree list to the used buffer
liste. The free butfer list is cieared by the PILI initialize
siginial Or the PLI reset buifer commande.

BUFFER AUDKESS FURMAT:

Kecelve nmemoiy organization (see link contrci register)e.

7 e} z & 3 < 1 L
Pom ot oa ! i 1 1 [ i !
6d4/2%6 t bV bV a bt at at gt ailal
t 21 2z 1 1 1 ! 1 H 1
thers a7 L e
t 5 1 o} 1 ! 1 H 1 5 !
324512 t p i g 1V & 4t g alt al p
f 2zt 2 1 i i i i 1 2z i

IS I I O | 1 i 1 L I T I |
1671024 t b ¥ b 1 el a5V al at p it p 1
1 z vV z ¢ { 1 1 t 2z 1 21

where a’s = ¢ - 15
note: mbz =

b.U FECEIVE HBUFFER RFAD ADRESS KEGISTER

The means by which the port selects & receive bufter to
32 read. {see B[P REC EUF conpancd). The buffer address 1is
wrCitten by the port zs previcusly read from the used buffer
ii1st. ine cort @ust count the pDyt=s fead freg the nld in
order to determire butter toundriess. bfutter size is
deterpined by the recelve pencly Cryanizatior selected in
the link control register.e The address register is cleared
by the PLI 1initialize si1gnal.
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T.0 USEu BUFFek L1351

The means Ly wmhich the port obtains the used bufifer
addressses ftrom tne NId.

LUp to b6 used buftfer iist accesses may be requlred per
receive attention. The number ¢f buffeis used to store a
frawme 1s optalined Lrom the receive status registers

The used buffer iilst format 1s the same as the the free
buffer list forgat.

The used bufier list 1s cleasred by the PLI 1initialize
signal or the PLI reset buifer command.

8.0 LINK CUNTROL KEGISTHER

The 1luk coutlroul register vits are sel and cleated das
described in thne enable link control/disable link control
52CT10he

nce a pi1t has been set 1t will remalrn set until
clearec. The FLI signal "initialize®™ will also clear the
link control reglister. ‘fiThe bDilts ared

1ink control register formwat?
7 G 5 4 3 2 1 ¢

Q.-———-—-,‘.-—-——;—;'.------f--——--.f—---_-.’.——--—_f - - - -

| EHE | MUB1 | #0EO | EL { GwP | ILE | DIC | Pm |

| | i | | i I i i
tomm———— pmm——— e T b i e pm———— -+
BIT

1. PM~Promiscuous pode-¥hen set the l1link «will not
reject a frame because of its destination address.

2o DTC~-Disable Transwmit CEC-when set CkC will not ope
generated o¢n outgoing frawes (used 1in iloocpback
moce ). The CrT generator circuit is cedicateéd to
the receiver.

2. iLP-Internal Loopback-khen set interral loopback
wili occur when the framwe is transeitted.

4., (¥P-Cenerate ¥rong Parity-¥hen set the parity
generator will generate wrong parity or the data to
fe wliiten il e feCelve bDUTI®L.

Se Eb-kneble Link-%hen set, allows the link to
trarsmit ¢r receive frases. This bit nust be clear
when writing the physical address ram of «writing
the receive E2HOrY.
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be EIT 5 MUOBL kecelve mpemcry ofganization select bit 0

T« BIT b ¥UB1 hecelve wencly organization seiect bit 1

FEENTE BUFFEK
1 2 ORCANIZATION

i 0 0 1 i 64 puiters x 256 bytes 1

- — T A —~ ———

LY 1 1 ! 32 butfers x 512 bytes 1}

i1 0 i 16 buffers x 1024 pbytes !

S5e Lup=-Lniagoie Leartoeat—-when set, the heartpeat signail
i5 enabled. when this bit is5 cleared heartbeat is
disablede. The heartbeat signal is unigue to the
H400U transceiver and 1t 1s ¢enerated &t the end of
each transpission whenrn the «ccollisicn presence
osciliator 1s turneg on for a short duration. it
1o 1rtencen to ftest the rollicion rresenrce circult
and  1ts absence 1ncicates a2 faulty #4¢00 collision
sensing circuirl wr thaet the transceiver is not  an
74000 model.

Yol TLR RLGISTLK

BITS <09:00>: TLR: Time Domain FKeflectometrye. Valid
oniy it retry or lcss of carrier is set. TDR reflects the
state o0f a counter that counts fron the start of
transmission to the occurrence of a collision or loss of
carriler. TOk 15 usefui 1n locating defective sections of
cable.

The TDk registei 1s sccessed via the asaddress register
and 1s a read only register.

TUR itegister format:

I T R T T T
TUkflo 1 7 4 61 5 1414 31211101
SRR T TR S SN TR SR SR

e e A ———— - ———————— T A - -

! U L 4 ] < i 9]
! 1 i 1 i i 1 ] i
TLR/hy ¢ ¢ ot 8y thardt 0 3 % VB 1
s L ! L LERR S L i 1
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The transeceiver powelr status bit (FsR <&) 1is set to
zero ii Lhe xcvr power supply voltage is eguali 10 or greater
than +11.4 voits.s The XCVr power supply 1is nominally +15.0
volts.



10.0 PHYSICAL AUDKESS i

The physical address B4M  contains the unigue 48 bit
ETHERNET port address. The kim is readable by the port.

11.0 PHYSICAL ADDRESS RECGISTER

The physical sddress register is wused t¢ store the
physical address fcr NIA operation. It 1s used by the NIA
for screenilng tithe destination address of receive data
frames. The registeir 15 oicanlized &s 6 woids of 6 bits
2ach. It 15 sritable cy the port and must only be written
when link enavle equals zero {(link disabled).

Physical aAddress Feormat:
NOTES coth tiie physicel address rowm end physical
adaress regirster have the same format.

(S A R T R
PAr e t7t 1t 114 1
T
PAR 2 0231 &t 1 1 1 1 1st
PAR 1 all 411 & 1 1241
AR 4 1390 4 4 & 1 1 1321
A S 1471 1 11 1 1 1 401

12.0 C(OLLISICN TEST R&GISTEE

ihe colilsion test register can bhe wtiiized oniy 1in
internal locrback roce, The «collision test renister is
accessed throuch the write address register (adcress 14 hex)
ancé the wt Treg ccmmande 1t 1s cleared by the initiaiize
signal or by writing zeros to the two <cortici bits. The
collision test rejlister is controlled by port data bits 9
and 1.
vll v POECe L0il15100 2t

this k1t when set will cause a collision to

OCCUL afienever the low oIlder lhree bits ¢f a

transalt Jdata byvte ar= all onhes. iote however

that due te¢ & synchronizaticn piobiem between

IAC FURCE CLEN b (clockeqg by port clock) and

KTAaE €4Tn pYTE L (clocked by 1€ ahz clock)

Fage 21



that a collision forced at byte 65 (low order

oits set in o5th byte) is npot yuaranteed Lo be

a late collision.

51T 1 Preset random number generatci
This bit, when set, will czuse ell bits 1n
the random nuxber generator to te all ones.

13.0 TRANSHIT BUFr&R

“the transmit buffer 1s 2048 words by 10 bits. it can
store one frame at s time. The buffer is locaded by the port
using the wriite tranzswit butrer commend &nd 1t 1s reezd by
tne HWNIA l11nk whlie transmatting the {raties AvVveliabidity of
the transmit bpuffer to the gport 1s determined by the
transmit attention signal.

TRANS¥IT EBUFFER %CRD FCHuAT.

G b 7 o 5 4 3 2 1 U
Fmm e b - - LR it o kb Sl St Shadadbadh o
v et H 1 ! ! ! ! ! i !
' VIR T R T P AT A A A AR AT
LI ! i i i i I l 1 i !

G o A - —on - -y o aan - - - G e o ——

wHeREd D = data bits
# = parity bit
pUr = end oi frame DLt

The write transmit bufier command causegs the data,
parity bit, and end of irame bit to be written into tne
butfer. That is, ali ten bits of a transmit buffer word are
written 1intc the buffer location addressed by the transmit
buffer address counter. The end of frame bit will always be
written as zero w€ith this cofmand. At the end of the
command <cycie the address counter is cutomatically
incremented one count.

The transmit sction commanus are used joi contioliing
the NIA transwmit functions. The four commands which are
Jefined under L1 Interface sigrals ares

e XMIT FRaAME

{e KESET 1K BUF ALKS
3. TX EUF DEC

4w «T Th bLE

The poit should execute tne vl Tix  EUF comasna =-(4¥rite
Iransait Tufier Bt of Trase Eit)=- Inmedistely after
complietion ©01 transwit bufier doeta loading. The compmand
Csuses e end ol Irawe L1t 1o oe written ss ¢ one 4t the
transmit butfer location currentiy addressed py thie aduaress
countei.
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THE XMIT FRAME =-(Transmit Frame)- Command initiates the
trensmit functiob. At tinls tlisme the transmit tuffer should
contain the frame to bhe transmitted with erc oif f{frame bit
set (see frame format). The transmit buffer address counter
is initiawllilzed by the MNlde. The NIA aiter oitaining the
iine, w1ll transmit the preambie, the compiete datagran
conteined in the transmit butfer, and the four byte CRC
fielde Kkegaldless of the success or failure of the transmit
operation, transmit ettention will be set and the gport amay
read the trarsmit statuse.

The HKESET TX BUY ADRS =-{keset Transmit Euiier Addiess)-
command 1inhitlalizes the transpit buffer address counter to
Zero. The pert shouiéd ipsure that the counter 1is reset
prior to lodding a frame into the transmit bufier.

The transmit buffer can be read by the port. This
tunction 15 uszefus f[6r wglacnostic puULpCses &hG  wille
transmitting frames to oneselfe.
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13.1 tRa¥E FUKMAT

The transmit buffer must be loaded sequentielly from the
first byte ot the frawe to the last byte ¢f tine frame. Tne
frames loadec into the transmit buffer by the jort 4o not
include the CRC fielc except for ioopback framesz.

The itrame writtern 1nto the transmit ouffer a@ust comply
with the following format

msb Isb
ud 1 1
! destination ! H bytes
1 1
Gé6 1
! SQuUrce 1 & bytes
i |
GC 1 Type i L bytes
vE 1 !
! i
' S5 ! 46-1200 oytes
! ......
! S =
........ / !
--------- i
1 H
1 !
1/ /1 71 /7 1 7 it 4 bytes
1 / /J crec f /71 {(ioopback -
Y/ /71 7 77 1! frames crly)
1 XX XX 1 1 pyte

--------------- {end ot fraie)

Page
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13.2 PARITY

The 1link will check parity as the data is tbeing read from
the transamlit pufier. It an error is cetectec, tie parity
errolr bit in the transmit ststus register will be set and
the remairder of the transmissicn will be aborted.

To test the pariiy circuits the gort must be capable of
generating wrong parity when locacding the transmit buffer.

14.0 RECEIVE BUFFLER

ine CeCeivVe Mmelioly 1s lkplefented w«ilh bigh speed static
ram and 15 lb,3K4 bytes by 10 bits. The memory is organized
as k4 buffers of 25f bytes each (see note). It can stoie
from 10 to o4 trames depending on thelr slze. +ror each
frame stored in the receive gmemory, there 1s a recelive
status byte stored in the receive status butter anc from 1

ts & hButfer oACTogrosn otors?t 1r o the yurced butter ict, Tha

o
stetus pufter can store 2¢ peny status «wordas ag there are
trares sStored 11 the receive pegclye

1he recelve wemoly WOTO i1oimate.

Y g 1 b 5 4 3 < i ¢
S Aind bl Satalnind bl St Ssbabel Soddnded Sababubel S it dntaiiabek Sadbadnk 4
o 1 i ! i 1 i { 1 I i
iy ¢+ 72 gy tp typuy vy oty o tp oty typod
LA S | ! ! 1 ! 1 L ! ! !

e - - e o o o o e

data bits
parity bits
e-dr end of frame »it

The receive meworly requires fourteen bit adcéresses. The
organization of receive mpemory which is normaily ©4 buffers
of 256 bytes each minimizes memory management overhead by
the uwort. The poit need only speciiy Lhne bulifsr address,
@41lth six bits at wmoest, anc tnhne Nl& wiili increment
automaticzally through the byte zddresses secuentizlly.

laall o
it

]
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NOTE:

The receive memoiy may be coptionally orgarized as 32
butfers oi 512 bytes ¢r as 1€ bufiers of 1024 bytes each.
Again, tne port specifies only buffer addresses and the NIA
automatically 1ncrements the byte addresses. Alli operations
remain essentially the sawe as for the €4 by 256
organization

For «ciasrity, ali discussion of the receive memory
operation in this specification will refer to the 64 builfer
by 256 byte crgenization.Statements relating to nusber and
capacity of <data buffers must be apropriately modified if
another recelve memoly organlzation is utilized.

There are two adéress counters for addressing bytes in
the recelve buifers that are automatically incremented atlter
4 readé or write overation. Une counter is used for writing
recelved data bytes into the receive buffers ard the second
address counter is uszed for ieacing data out of the receive
pufferse These two address counters are controlled by the
#la and are used for autonzatically seqguencing byte
S3IreSo00e

LAilel pOWweid Up &and70r initialization and peiole the HlA
nas  heguht  opelation, the port aust specify to the kT4 that
ali ieceive butfers 1ir memoIy 2aTe a&availabie by writing
putfer addresses to tie free buffer list {(¥liuU). The KiA
utilizes the butfer &ddresses in the order received fromwm the
port =aiong with e1git address bits from the write memory
address couniter Lo fcfa@ o iourteen bit addless 1ol wiiling

recelve HemoLly. puraing frasme reception when a butffer

boundry 1s encountered 1.e.,256 bytes have been received,
the KIA will transfer the current butfier addiess ifrom the
free bufter 1ist to the used buiter list (FIFUJ) and use the
next buffer address on the free buffer list to continue
wCiting received bytes intc mewcrye. The NIA will continue
in tnis manner until eitner the end of trame it 15 detected
or there 1s no more available buffer space in which case the
free buffer 1l1ist ewpty (FPLE¥) bit in the receive status
register wili be set.

vhenever the port receives receiver cttenticn from the
NIa, it must read recelve status, the used buffer list
addresses, and beftore 13suing read receive builer commandas,
it wust specify tc the XI4 the receive puffer to be
trar:zferred by wiitirg the buffer address into the recelve
memoly read address reglister.
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The port reads 2 recelve buffer by writing the buffer
address to trne recelve memoIy read address reglister and
executing the Mreac recelive bulter® comuandes The address
counter is post incremented each time the command 1is
executed. While reading the receive buffer, the port must
monitor the end ot frame bit to determine the last byte of
the frame. fThe port must keep track of the number of bytes
read out of the receive pbuffer. If 256 bytes hsve been read
out and the e¢nd of iframe bit was not detected, the port must
write the next butfer address pointer to the memory read

o~ - oo m wa

addéress register befire reading more receive dJdata bytes.
#hen end of frame becomes asserted,the previous read coemand
contains tine last pyte orf the [Iame.

The NIA receive control does not keep track ¢f how full
the receive nmemory is. It is the responsikbility of the port
to maintain the free buffer list and to read or discard
[ecelved Irafese il tnere aie no putier audlesses on Lhbe
free buffer list the NiIia «ill 1ndicate {free buffer 1list
empty (FRELZ) in the recelve stetus.

14,7 PARITY

AR rarity hit is Lernerzted c¢on the data gorior to  the
recelve bufier bpeliby wriitten. The gport amust check thne
parity whien reading tnhne recelve tuffere TO tlestl the vparity
circuits, the yarity generastor will generate wrong parity
when the wrong parity bit 1is set in the iink control
Iegister.

14.2 FORT wrITE TC KECEIVE BUFFER

For diagnostic puirposes the recelve buffer can  be
written by the port when the 1ink enable pit in the link
control register is egqual ¢ one (link disabled).hote
howevel the parity logic in this wmode Wwill generate
incorrect parity when reading ¢ iocation that was written
with a Aata rattern containing 2n even number of ones. This
problem 1is overcome in the diagnostics by expecting parity
errors winen reading & location that wes written aith an even
number of ones and expecting ho error whern reading a
location that «ss written with gn odd number of onese.
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14.3

FraVE FOrmaT

shen rescing a frame from the receive butter the data
pe presented sequentially ifrom the first byte of the

& bytes

b bytes

[

vy les

46~-1500 pytes

bytes

e

1 byte

4111
frame to the last byte of the iraae.
msh isb
0¢ 1 L
i destinatior 1
i 1
06 i 1
i souice 1
H i
Gl 4 Lype i
SR | 1
{ 1
i data i
! _______
] /] mm—————
-------- / i
————————— i
! !
i i
1 {
1 cre i
1 1
i AXAXXXKXKX 1

{end of frame)
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1540 TEAKSMITTING MULTICAST FkAMES

when transmpittinry multicast frames, the port pust
determine if this port is included in the multicast address.

If this port is rot included, no addéitionai action 1is
required after tihe frame has been transmitted.

If this port is included, the frame must bDe read 1from
the trensiwit puffer and appenced with 4 bytes «f § dats (to
account for the Cp{) atter tnhe frame has been transmitted
{(transwit attention &sserted).

The multicast frepe will, 1t transpittec znd recelved
correctly, be stored 1in this ports receive buffer. The
fecelve slalus wiil include a CHU eLliole

16.0 RECEIVINC LOCOPLACK TYFE FLAMES

These iLocpback tyre frames zare ftrapmes that zre recelverd
frok tie &1 Luos end susl ve tulideu arfound wu¢ latsmitied
pack e the Lensler.

when a louopback ireme is received the port can leave 1t
in  the receive buffer wuntil the transmit buffer becomes
avaliiable. when the transwit buffer becomes available the
poOLt <Caii wove the wajoilty of tihe [rtame Lo the lrdhosmit
puffer using the "rec to xzgit bui"™ commands. tnis command
allows the port to move the data at-a 1 byte per cycle ratee.

The port wonitors the end of frame signal ahile wmoving
the loopback frame from the receilve buifer to the transmit
buffer. %#hen the end of frame signal becomes asserted it
means that the locpback fisme with the CKRC end 1 byte of
miscellancous data lhiave been written into the trensait
buifers At this point, the transpit buffer adcress counter
must be movaed back 5 counts befcre the wt enc ot frame and
xmit frame commands are givene This is done by the port by
executing the "dec xpit adrsY command for five cycles. This
function is necessary te rrevent the (CRC  from bheing
transwitted as part of the frane.

17«0 FLi-AX INTEeERFALE RECEIVE ScGQUENCE FLLUW LIAGRAM

TOp FLow DTRCEAN T OPCVIDED TU SHOW TEE STEDY NECFSSARY

FUF  YECRIVING B FrAsb. 11 oCES KCT TAKE INTU CLNSTUEKRRATIUN
Pei GPTIGAL BS: or Teo ¢R%8 RUFes%  LAST  ANU  USED  RUFELD
L1sT.
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18.0 PL1=-XX INTERFACE TRANSMIT SEQUENCE FLUw DIAGRAH
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19.0 NI-LINK MODULE FINGEk PTN SIGNAL ASSIGMMENTS

NOTE: S1GHAL NAMDS GILVEN
HAME UNLY. ALL OTHEKRS
SIGNAL NAME USeD UN THe JUPITEx SYSTEM.

M3DULE SIGNAL

170 PINS
PIK

Al

A2

A3

A4

£13
als
823
A33
A%9
251
Abl
als
A
AR 2
ABY
LG 0

i e i — o
T e . e R It oo o e o W o e —— i ——————_

PREFIX 20

nlh
NTA
N14
NTA
814
NIA
wla
nIa
T4
NIA
K14
1A

BR 3
i h

I
Nla

{‘,‘]ﬂ

5 TYPES

SIGRAL BMAME

NC

GNL

+5.0V
+5.0V

GKD

GND

Ghi

GND

GND

GNL

GAL

GND

orp

GAD
LE,&C,G&B3
LR, NU,+15.0V3
+5. 0V

Ghi

1IN PARENTHESIS &RE THE NI-LINK
Akt THE BACKEFLANE

e e e e Em B R L R R R e e E E Crmm e E e e e o o e o o o v B e e e e 00 o T e >t o T S s s e

- ——— o — o — - -~ —— oW, A . A - o_ . . . W~ - V- A~ — -

— e ——————

+5a (V

+5.0V

GND

GNE

PORT L5,,0N]
PORT LS,,LN]
rOrT Lo, r0N3
GNL

PORT L[5,,LN1]
?GRT LS,/C&J
POKT (3,,LN]
FOFT £5,,LK]
LINK L5,,EN]
LINE LS, LN

Fa 1R &
[ )

LINK LS,,0N]

JDATA
JDATA
JLATA

NS i

1CATR
JCATA
JDATA
JUATA
JLATA ¢
JCUNTRUL
JLUNTHOL

O wd b Ut o

JUCNTROL

INITIAL LY Lo,,0N1 b

LINK LS,,0N1

+5.0V

JCONTROL
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c47 N1A 11w +5.0V
chHl 14 116 GAML
g6l HIa TI iLi1L L[S,,ENY JXMIT STATUS O H
(ss7 ®)
Lb4 NIk il iL1L £S,,CNY 3X»IT ATTENTION (1)H
{X¥IT AITENTICN (1) H)
871 nIA il PORT L(5,,08] J3CLK H
12 1A T16 GNE
E79 IR 116 G¥L
* B8s KIA TI L NC,PL1 [S,,EN] JEND CF FRAME H1
{END OF FRAME H)
£90 NTA T16 GND
891 nla TIv +5.0V
1oz KI1a TIV +5.0V
E93 HIA T1G CND
K4 HIA 116 GND
Cl NIA 116 GNC
2 8 B *iy +5 .0y
c4 N1& 11V +5.,0V
Cs nla il L ,PLl YINITIALIZE L5,,LH] 3H
Ch NI& T1 -PLY 15,,CK] JASFLECT H
L NnIA 11 Ly el JLINK LS,,0LNJ JCUONTRUL O 4
cy N1A 11 LB,,PLL JLINK LS,,L83 JCUNTROL 1 H
c9 NIA T1 Le,,PL1 JLINK L[S,,LN3 JCONTROL 2 H
C1l0 NIA ?1 LByssFL]I JLINK £5,,LN]3 JCUNTROL 3 H
cl1 iviA GT1 LB,PCKT,,eL1] £S8S,,CN3 10ATA O H
c1l2 KIA TGTI [B,PUKT,PLI] £S,,CK] JUATA 1 H
14 NIA TOTI £8,F0RT,¢LIT LS,,0IN] JDATA 3 #
Ci5 N1A iCT1 LB,PCRT ,LID LS5,,0N] 1UATA 4 H
Cle NIA T16 GND
€17 KTA 1071 LB,PCRT,PLID LS,,CN] JUATA 6 H
Clg H1A TOTI LE,PORTLPLI] (5,,0K] JUATA T H
£1¢ NI& T1 PLI €£5,,0N1 JTRANSMIT DATA PAR H
(XMIT PARITY H)
Cz0¢ NIA 11 PLYT L5, ,0H] JRECEIVE DATA PAR H
{L RCV FARITY ©b)
£21 NIa TCTI LB, ,BCRT,PLIT CS,,CN] JDATA 5 d
€22 ETA TOTY LR,POPT,PLIY LS,,CLN] JCATA 2 8
23 NIA TIG GNL
C24 N1a il Lb,P0FT [5,,0N3 ICLK,PLI L5,,0N] 3ICLK1 i
€25 N1 11 PLI BUSE BUFFER B b
{(FFE B)
C76 Nla 11 PLI L5,,0N] 3XeTR ATTENTION (1)H
(] Mg il rC¥b bBup o ¥ULL ©
(el ATIN)
L28 ld 11 FLI RCYF BUF 8 FULL o
{(FLE H)

- A W A A -~ — - - G N N — - - -~ -

C28 TC PRECOME LB,NC,PLL LS,,0N] JEND Uf rRAME HI]

- . .. e S W W M W W M A A e . N —— - > W W TR D A .. 4w



C43

C45
Cdo
47

SRR

€51

Nla

IR

NTA
hla

NIA

TI

TI

11

TIv
TIV
TIiv

T e

10T1

s ¥
{v
i
®

PL1 FIRET BUFF d
{(CrCt 1)

¥LI EUSE BUFELE & H
(FBUFE E)

GND
FL1 CEC #ZRR &
(LCE i)

XMTR L[S,,0H3 1bUSY H
(FPE #)

4CK LS, ,LN] 38

{LCC &)

AMIT £5,,0K83 1480KT H
{DE &)

CDA L5, ,i81 1E

{SES H)

PLT Cis ©
(Clr n)

ABUF L5,,0LK3 3FE
(TEFE H)

-5.2V¥

-5.2¥

-542¥

Sl b

(CiF u)



i Tk rCGLLUWING FINS AKE TuFE CUNNECTICK FUF THE BACKPLANE !
1 T BULKHEAD TRANSURIVER CAELE. i
€53 ala Z Shlelb
LS4 NTA T#P1 EX DATa 1IN LN1 B
€55 Nia - RESERVEL
56 NIA Twp2 -RX DAT2 IN LN H
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2040 TrRAMSCEIVER Clciut CUNNECTICKS

THE CUNNRELTOKS USED AT Tur EMDS LF ThE TRANSCEIVER CABLE
SHALL Bt 15 CCHNDUCTGR  “D” SUBMINIATUERE TYvEE (CINCE TYPE
UASM-15). iHe &ML GF Tht CaclL® THAT MATES wiTo THE
TRANSCEIVEER MUST USF & FEMALE CONNECTCE »1TH A SLILE LOCK
ASSENMBLY (CINCu TYHE L& 51220-1 UR EQUIVALENT). THE
TRANSCEIVEKR MUST PRUVICE & PFATING MALE CUOMECTOR ®ITH
LOCKING POSTS. ThE CTHER ENL CF THE TKRANSCEIVER CABLE
(®¥HICH WMATES #ITkE & FEMALE CONNECTUR AT TuE STATICN) MUST
USE A MALE CUNGECTUER »ITi LOCKIMG £0STS (CINCL i¥Pe U 53018
OR EGQULIVALENT). THE STATICN MUST PRCVIDE 4 FEMILE CONNECTOR
#ITd THE SLILE LGCK #535EMELY.

2001 IkabolCelvin CAtLe vubbelile pvIn aoslGhmiend

THE FIN ASSIGNMENT IS GIVEN IN The FOLLCaINCG TARLER
1. SHIELD (Skk NOTR)
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Ze CULLISICE PRESENCE + 9. CULLISION PKESEACE -

Se ITRANSMIT + 1Ue  TRENOSMIT -
2., pEeseyen 11, fEreewrn
S5e  REL 12. KeCEIVE -
7 Ly D 14, RESERVEL
He KESFEkVeu iSe KeESERVMU

NOTE: SHIELD MUST Sb TERMINATED TC CONNECTCR SuikLL AS
»ELL &S PIs 1.
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