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1.0 GENEKRAL

The PLI 1nterface 1s the wmeans through «hich data

transfers and commsunications between the port and

link/packet buiffers (NIA) OCCUT. ihe poert nas a
master/slave relationship with the lirk psecket butfer

combinatichi. 411 data trafric and PLI turctions are

controlled by the port.

2.0 PLI INTERFACUE SIGNALS

UIRECTICN

SIGNAL/S PORT LINK LINES LCGIC

UATA (730) : {m=m=D M o H Tki=-od

SELeCT : -———— : 1 s TTL

HCVR ATTERTION : (m——— : i ¢ TTL

END UF FxAmE H { =e——— : 1 : TTL

AMTIR ATTENTILUN : Koo - : 1 : TTL

PLI/LI&K CUNTRUL : - : 4 : TIL

TOANDAVIT DA Ty : ———— : 1 T T

HECFIVE LaATE PACITY 3 {==== : 1 » TTL

CLuCs : - : i ;s TiIiL

INTTIALTLE : ———— : 1 : TToO

RECEIVER S1RTUS H === : 5} : TTIL

TRaMOMIT STATUL : - : o s TiL

2«1 UATA (7:0) (Asserted aigh)

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 moduie. The FL1/Link control lines

determine the direction and type o1 intormation belng

transterred.

22 SbELeCT (Assertec Low)

The select iine pust bHe asserted by the port to execute

all data transiers and control functions. Tinis line acts as

ah enable for the PLI1/Liux control 1lines. The link wiil

vrovide & pullup Tresistcr wor this sigpal s0 that, 1f the

port 1is ot installed, the link w1ill not resgond tu the

tloatirg controd lines.
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CVE ATTENTION (Asserted bigh)[ . i
y

o i

Keceiver Attention 1s a rLi si1ignal to the porta. when

asserted, 1t indicates that the receive stetus register

contelnlis valid status c¢n the next trame to be uricaded ftrom

the receive buffer. It also signifies that the frame pbuffer

addresses are avallacle on the used butter iist.

keceive Attenticn 1s asserted when the destination

address of the frawe 1s zgqual to the address stored in the

phycical address register or the multicast bit is set in the

destination address of the frame. it 1s cieared by the

reset recelive attention commance.

-

Zes LD 3 trhve (Asserted wdyh)

tnd of Framwe i1s & signal to the port deta nover. when

asserted 1t 1ndicates thnat the previous bytre of data read

from receive memory w=2s the iast byte of the freme. End of

frame siynal timing 15 (he s5ake as the data. 1he siynal 1s

1sserted ror one rort clocry cycla,

25 AtTr ATTENTIUA (Asserted nbigh)

Transwitter Attention is signal to the port Lrocessore.

shen asserted 1t 1indicates that the transmit status i3

availablce on the last irqame transwmittied a&nd that tuae

transmit butfer 1s avallable for the next frame to be

loaded. Transmit Attention is cleared by the read transmit

s5tatus command.

2.6 PLIJLINK CCNTRCL (4Asserted uigh)

There are iour FLI/JLinxk control lines originating &t the

port which are used to control the interface activities of

the packet buffer anc¢ link. Cortrol lines «cdenctea by (*)

utilize the data lines to pass auxilary contro}l information

to the packet pbutfer and link. The seiect 1ine azust bLe

asserted 16 make the contrel lines valid.

Q



The control iines are encoded as tollows:

¢ UNCTICN + FPLIJLINK CCATRUL
G N S A W A S A - - ————— - -~ — -

i. T XMIT BuUF (*) 3 1100

Lo Xeil aCTICN (*) : €110

3. RU aMIT STATUS : 1101

4. Ku KEC BUF : 00190

S5e RE REC STATUS : 11190

) kb USED BUF LST : 1011

7. REC TO XMIT EUF : 0011

Be ResSeT kel ATT : 0111

e EnabLE LINK CNTL (*) 3 1000

10. DISABLE LINK CNTL (*) : 1001

11. w1 REC IUF ADKS (*) : 0idl

12. T FREE BUF LST (*) : 01060

13. CLkR PLV 2UY : 0001

14. wT Auko (*) 1010

15. RO R%¢G : 0oeo

15 ¥l KEG (*) 1111

2.0.1 =T x¥iT PUF (vrite Transeit Pufter) -

ihe write transait bufter function wili cause the data

presented on the data lines and 1ts assoclated parity bit to

pbe written 1into the transmit buffer. The end ot frame bit

«11) Glwoys ke woitlen oo & zeICe The buffer address

counter will be incremented at the end of each c¢ycle 1in

shich the load transmit butfer command 1s present. The 1load

transmit buftler commanc i3 necessary fol each byte transter

to the packet buffere.

2ebes X@IT ACTIUN (Four Commanc Group). -

The transmit action command 1s a set ot four commands

witose action depend upon the state of port data bits ¢ and

1. The foul transmit acticn ccomands and cCriezponding data

bit coding ares

! COMMAND ! PLET DaAT# BIT

3 6 i V) i

i AV QT FRANME ! L U i

i FLoTT TR Ur Al { L 1 i

i 1x PUF DeC i 1 v 1

i T TA rvirf L 1 1 !

fage



Zeboescel XKmMIT riiMb (Transailt ¥Frame)

This comgand infcrms the Aid to begin trarsmission of

the Irarme stored 1in the trenswmit bufter.e It also clears the

transmit status reglster.

Zeteilez RESET TX PUF ADKS (Reset Transmit Buffer Address)

fer address counter

3

PThis command resets the transgit bu

to zero.

o)

2ebe2+43 TX BUF LFC (Decrement Transmit Euffer #ddress)

This command causes the transwmit buffer addriess counter

to be decremented ¢ne counte.

2earad WT TX FOF (write Trenswyit “uffer srd Gt Srame ®la7)

This conagand catses the end of frase it tuo De wWritten

35 A3 ¢ore 1nte the trersmit butter at the currert address of

the trensmit oulier address countere.

2.2 RD XNMIT ZTATUS (Reaé Trarspit Status) -

This function will enavle the contents of the transait

status register onto the dats iinese. The transait attention

signal 15 clearec. The trarsmit status [eglster 15

desCcribed later in this document.

2ebe4 PRU REC BUF (kead Recelve puftfer) -

This function
enabies the contents of the currently addressec¢ location in

the recelve tuffer onto the date lines. 1he read address

counter will be 1ncremented at the end of each cycle in

which this functicn 15 assertede The parity bit for the

read data w1ll bpe passod to the port with the datz on the

recelive data parity line.

The adat= 15 avallakie from the recelve butfer

sequentially i1rom the 1irst byte received to the last pyte

recelived,

the port must, wihlie reading the receive packet butffer,

gonlitor the signal "end of franme® in order to detarmine when
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the last Dyte 0f the frame has teen reade.

2ebeb HRL REC STATUS (Read rRecelver status keylster) -

fhis function wil! enable the contents ot the receive

status regylister onto the data lihes. NUTE:Z The receive

attention signal must be asserted in order to obtain a valid

receive status. The contents of the receive stetus register
B 1

are descriribed 1ater in this document.

266 KL USED BUF LST (Rezd kecelve HMemory LUsed - tuffer

Adcress List).

This command will enaple the first byte oi the used

buffer address iist onto the cdata lines. The iQist contains

addresses of data butfers wused by the «wla during frame

reception. Tiiey are provided to the port in tne order that

they were used by the 1inxe.

2eabel RET TU KMIT JUF {Trznster EByte From Recelve - Memory

1o The Transmit cuftfcr)e

This c¢ommand causes the KIA to transfer cone byte 0ot data

and 1ts parity bit Ifrom the currently addressed location in

fecelve memciy Lo the culiently acédiessed 1cocation in the

transmit buffer. doth address counters are ircremented at

the end of each cycle this command is executed.

Zebeb KESET EreC ATT (kesel Hecelve Attention) =-

This command wiii clear the recelve attentiocn signale.

when this function 1is executed the curient receive

status 1is lioste. It there 1s another frame 1n the receive

buffer, the status for that frame will be availzblie mhen the

recelve attention signal is reasserted.

2dete9 FuABLE LIMK CINTRUL/DISAELE LINK CONTEUL -~

There functions cre used to enable and disznle certaln

iong term lunctions in the 1inxk and packet puffere A

paiticular control may he set by executinyg Menavle l1ink

conitroi" with a 1 in ihe data llne tit position

corresgponding to that controi. A& control may bhe cleared by

executing ®dlsable iipk control®TM with a 1 in tre proeper bit

Page 7



position. Transters with a { 1n any bit positicn will hnave

no atfect.

The 1ink control register 1S described liater 1in this

docunent.

246410 wT REC PBUF KL BDKS REGISTEKR -

(#rite Receive Memory PHuffer PRead Address To The Read

semory Address Register).

This command causes the datz presented on the data lines

to be wriilen into the receive buffer reau address register.

The buftfer aadress 1s comnbined with the read-receive-memory

address counter to foim a fourteen bit sddress. A4ll of the

10wl Cldel eduless Lils aie set Lo 2€r00. ine port wust

Keep track of tioe number of bytes written into the meaorly

anc then «write & new Dbuifer address whenever a buffer

poundary 15 2ncountered.

Zebell WT FhEr BUF LST (vrite tree duffer List). -

This comuznd will causzse the dats precentec on the cala

fines and the viLi parity bit to pe written into the free

butffer i11stse it informs the KIR oi 1ree buifters in Tecelve

memory that are available (free) to store received data

packets. The NIA uses the buffer addresses in the order

they acle tecelvea aha comblines thea axith the

warite-recelve—-aemory address counter to form a fourteen bit

addresse.

20012 CLE KCV bUF (Clear Heceive RBufter). -

This command will clear the entire free buffer list,

used bufier iist, and receive status fito. The command must

Le executed wherever a4 free buifer list parity error error

is detected. After the execution of this comaand the free

bufter 1i1st must he reloaded with buffer entries,
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2e0e13 ®T ADKS K¥G (write Address Register) =-

when this functicn 135 executed the data lines must

contain the address o0f the register or buffer to be

dccesseds. The KIA will s53ve the 4ddresse. ihe transter

to/from the desired regyister wili be executed when the *rd

fteg" or the "wl reg®TM command 1s gyivens.

Kegisters and buffers avallable through the address

tegister are:

ADRS

(HEX) RECISTER/BUFF LR RU REGe 4 3 0 g &

o
¥

Q0

01
n=

03

Phy ALRS

PHY ALRS

THY ADKS

PHY 2LKS

04 PRY ALRS

05 2dY¥ ALRS KRG

: 0B n/a

07 n/ a -
Ob Pry

04 Fny

LA Py

OF PHY

G HY KU¥

Qe n/a -

0t n/a -

1¢C X#IT BUF AL -

11 =* SEC MEMURY 4T X

12 TUR REG LU -
3 TLR R H1 -

i4 CULLISIGN TEST KFED X

15 n/a -

e
l
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1¢& n/e - -

thru

1t i/ A - -
* The enabie link bit in the link control register mpust

equal z2zer10 ¢ access these addresses,
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Z00.14 KD Ris (Read Register) -

This functicn wiil viace the ¢ata of the

registersbuffer, wnose address is stored 1ir the address

register, onto tne data lines.

Lebald T KLG (write segister) -

This tfunction wiil take the data pilaced wiito the data

lines and write 1t irto the register/buffer whose address 1is

stored in the address regi1ster.

i«1 TEANSMIT PArITY (odd) (TTL Asserted High)

Udd parity is calcuiated by the port and trensterred to

the transmit buffer using this iine. The trensmit buffer

will store the parity as supplied and the lank w«w1li check

carity when roafin, the putfor Juring 2 transSsl1lsion.

et PrColVi UATA FARLTVY (0da) (TTL Asserted high)

bata peing tead from the rteceive buffer includes a

parity bit which was generated before the datc was written

1iito the bufieie inNis pdaraty Lit will e conveyes to Lhe

port via the recelve dsta parity l1line andé¢ wust be checked by

the poit.



2.9 TIMING (PLI HUS )

The wla interface reygulres & clock source tiom the port

for 1its operatione Tne 1nterface will operate wmith a

minlmum cycle period of 155 ns gs shown belowe.

(= 352 ns pax —=——m——-——- >1

185 ns min

—— e —————— +

PORT CLOCK ! i<~ 5% ps=>1

i i @in i

fmm———————————————— + o ————————

!

1

PORT TC s1A 1{-=45 ng==->1

! min !

tm————— o e - e ————

CUNTRUL + 17 7 /7 1 !i / /7 7

SELECT v /7 1 Y /7 7 7

pm————— Ve mmm—————e, —— ———————— o m———————

{

FORT TU k1A |

—————- b —————--- R e A== ————

HATA + v/ 7 7 1 ! v/ 1 /1 7/

FAR1TY vV /7 71 i 77 7/

R oo - e mccc e o emme ————

I{=-=35% ns==-,1

Nla TO Fugd i T Ll 1
]

FalUm CUNTRLL + ==21 I<--44 ns max

SELECT ! 1

R B o e o

DATA + Yy 711 7 71 !Iliii

PARITY ! i /7 /7 7 7/} it /7 7 7
.......... o o 0 -

NI2 1C POkRT

tm———— oe o e s o +

ATTENTION /7 7 il 1/ /7 7 /7 1

(any) VA v 77 71

fmm e e e, e ———— = —————

{ i

-—>1 1¢-=30 ns max

Note that the N1IAZ0 can neot be run at slow clocke. This

15 wudue to tne tact that the port must write a pyte into

recelve memory every two port clocks. Since we are running

on a 1¢ Megablit bLus the byte 15 chanye every 8090

Nanos»eC0iitsSe il Lihe fL 1d {unuilng 4t 510w Ciocx (FwlljZ)

the yport ciock 1s arnroxismetly 320 nanoseconcs zandéd i1f a ¢

field 11 18 sel 1n the microlnstructiocn beiny executed the

tWwG port clocks will be more than HUU nenoseconds ceausing

siszlng ovytles 15 mewol
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2.10 INITIALIZE (TTL, Asserted high)

Thils signal iroim the pert 1s used te initiallze the

linke. & pullup resistor w€ill Ce provided on this signal so

that, 1f tne port 1is5 not instalied, the 1link w1ll not

interfere with the pl bus. The initialize signal must be

asserted 1for & wmanimum (tbs) port clock «cycles. The

initi1ailize signal must be asserted during power up and power

dOowNa

1
}



ée11 KECELIVER / TwAhoMIT STATUS

These signals rerlect the state ot the recelve and

transmit status reyisterse. They are brought out to

packplane pins on the &la link wmodule. They are enebled

sith the receive and transmit attention signaise.

3.0 TRANSMIT STATUS REGISTEK

The transmit status register contains the necessary

information:?:

le ¥or the poit to determine 1f the

link treansmitted the last frame

LlLCCesaiuliye

Ze For the cetection o¢f transmit eTICISe

3. To give some idea as to the level

of activity on the medlum at the time

nf the tirarsweission,
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Ali bits 1n tihils register are cleared by the PLI

"initialize* signal and by the FLIJLink ccmmand "xmit

Irame¥,

The transwmit status register pits are valid «hen the PLI

signal "transmit attentionY 1is éesserted.

Transmit status register format:

l £ 5 4 3 Z 1 0

————-— - e to————— tr————— e —f r e ————

! Tpk CI¥FL | TOTL | DEF | LOCE } LCE | RE1 ] KECO |

§ | i | i | i ] i
fom————— tm————— $m————— o ————— pmm———— e e} ————

The transmit status reylster contains the following

le ®B0 === rvetiy bit O

2e Ryl ==-- retiy bit 1}

t retry nitid reaniro i

L I I i
o e e e e e e e e ——— s o e e 2 2 o o A e

r C v 2 ! trarafiitted or, flrat attemgt 1
----* A NN A AR AR g SRR ARG Gun AT IR SN WD S . A A AN N YRS D W R SN A AN AR S D G S RS YD A TR Gk D AR GRS TEE NS SN e

i 011 i transpitted on second dttempt {
- - ! ............................... - --

1 1 ¢ 0 | transmltted on > second attemyt i
_......i ................................. A o -=

t 111 ! failed to transmxt in 16 attempts!

i [} i due to repeated coliisions i



3o LCE-late <ccilisicn-¥nen set 1indicates that a

collision nas occurred after the slout time o0f the

channel has elavgsed. In thls case o Tretrys are

attempted ard the transmission is abor ted.

4. LUC&~l0s3 ¢t carrier-khen set indicates that

carrier wWas not present on the channel during

transmission. 4 loss ¢f carrier will <cause the

transmission operation to be sborted. An end-ot-

frame signai wiil be generated and trarsamit status

wiil be wWrittene.

Dekr-defer-when set indicates that the link had to

defer to existing traffic on the charnel 1in order

to trarsmit 2 frame.

1
2

»

e TuTL=tLrfansmil Ol 00U iGhg—shen sel 1nclcates that

the transmiltter was on longer than it wouid take to

transmit the lorngest valild frame. This bit 1is

asserted atter 1536 bytes have been transmlitteds.

Te ClF=colilsion 1nput failled-ahen set 1liacicates that

ths troncelycr toiledr te aTsert the colllsion

heartpeat signal at the eng ot the frame

tL ansSw1sSs1iole

He THPE=~transmlt paritly error—=xiien set 1ngicates that

the link has detected a parity error wnile reading

dats from the transmit buffer. ®hen a parity error

is detectec, 1tihe remaindei of the tiensmission 1is

awOLLt de

4o0U RECLIVE STATUS REGISTER

The receive status reglsters are cleared by the PLI

signal “Yinitialize"TM o¢r the PL1 conpand Resel Fuffers. The

current recelve status 15 lest when the PLI/Link function

Yreset receive attentionTM 1s executed.

The receilve status register contains the neccessary

intormation for the pOort to Cetermine 11 the ircoming frame

a3s received and stored properly. The pbits areq

Page 15
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receive status reglster iformat:

£ 5 4 3 2 1 0
- -- g .-- ..., ------ G- -*-----—.}------*—-—-—-*

| BUS1 | BUBC JFRUFe | CRCz | FLE | PFE |

! i i i ! ! i !
--—.—+ —————— + ----- —,}—--—--—* ------ * ----- -*c--———*-—----+

PFF=-packel frawming error-ashen set incicates that

the incoming frawme contained a non-integer multiple

of 8 vits asana the crc wvalue at the last bpyte

boundary wWas 1lil error.

FLe=-frame length error-wshen set indicates that thne

frane Lecelved 18 ionged then thne iongesl valiag

CRCE~CRU error-shen set indicates thnat the CRC

circuit calculated vaag CRC on the incoming frane.

Lok o A E alk SNE -G ..% & -
L4 A . ' L o oL"L - Yie* crpty, =rPer Set Ainrndicates

that the #I2 <could not store or completely store

the Incuswing trasike due o buffers aveilabie {rowm

the free bufier L1ste.

pUplU=-bDulier used L1t U

fuBl-buiter used bit 1

EUZ=buffer used b1t £

BUFFER USEU FIkLu---these bits indicate the

number of rteceilve Ltufters used tc store the

recelived {rame.

EUR number of received

1 0 butiersb

n/a

niaO
I
 

T 
5 

3 
o
o
 

N
 
o
 

3R 
o

PPR=tree butfer list pailty error-lihis Obit, wilen

set, indilcetes tnat trhe link hasg stppied recelving

frames due 1o corrupt cata frowm the free buffer

iist.



5.0 FEEE BUe LIST

ihe means by which the grport transfers free bufter

addresses to the NIA recelve pemory. The free bufter list

15 igplemented Uusing (110 Hemoly. It 18 64 Dytes dJdeep.

Free buffer addresses are written by the port, in any corder,

and the MJA will use them 1n the order given. #shen a buffer

is 11lled or the end of frame 15 reached, the XIA transfers

the buffer address fiom the ftree list to the used butfer

liste The free pbuitfer list 1s cieared by the FLI initialize

signal or the PLI rfeset buifer comwande.

BUFFER AUDKESS FULRMAT:

kKecelve memoiy organization (see link contrci register)e.

7 0 s 4 3 z 1 <

SR S TR | 1 i i 1 ! 1

647256 t by bV a vt a ¥ ait gt atai

f 21 z 1 ! ! ! 1 1

tmors afa = 0~ K3

LS O A 1 1 ! 1 1 i 1

324512 4+ g i gt o8t gt gt gt gl pd

f 2zt 2 1 i i i i I |

I N O | 1 1 i s | g 1

10671024 v b 1 bV ¢ 4 4 v at 5 vV b 1 b 1

1 2z 2z 1 { 1 1 1 z 1 z 1

where a’s = ¢ - 15

note: bz = nust be zZero.

beU FECEIVE RUFFEE oFAU AURESS KEGISTEK

The means by whicin tine port selects a receive bufter to

52 read. {(see PD REC BUF conmpancd). The buffer address 1s

wrltten by the port as previcusly read from the used buffer

i1st, tine coOort sust count (he pyt=s fead frem the pid 1n

order to determine bufter tcoundries. fuftter size i3

determined by the recelive peroly corganizatior selected in

the link control regyistere The gddress register 1s cleared

by the PLI initiallze signals
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7.0 USEL BUFFEk LIST

The wmeans Ly which the port obtains the used buifer

adaressas from the HNla.

Up to 6 used butter ilst accesses may be fequlired per

receive attention. The number of buffeis used to store a

frame 1is obtalined irom the receive status regisiers

The used pbuffer list format 15 the same as the the free

buffer list forgate.

The used bufier 1

signal or the PLI rese

ed by the PLI 1initializegl

consan -3
L Uiididiilae

st 15 cle

t iit F e
Piad iUk

del LINK CUNTRUOL KEGISTER

The 1lnk coutlrul register vits are set ana cleated as

described 1in the eneble 1link control/disable link control

38Ct10ne

ince 4 npit has beeli set 1t will remarn set until

clearec. The FLI signal Minitialize®TM will also clear the

link control register. 1The bits are:d

11k control regilster format:

i ¢ ) 4 3 2 1 ¢

pom———— pm————— tmm————— tm————-— pmmmmmm e ———— $om———— o ————

| EHE | #UEL1 | #0EOQ | EL I G¥P | 1LE | DIC | PM

| | i | i i i |
fm————— pm————— tmmmm o m - t=—-—-- fmmmmm e ———— fmm—————

1. P~-Promiscuous pode~%¥hen set the 1ink «€ill not

reject a frame because of its destination addresse.

2 DTC~-Disable Transwit CEC-uwhen set CkC will not bpe

generated o¢n outgoing framwes (used 1n loopback

moce)s The ChT cencerator circuilt is cedicated to

the receiver.

Je 1L%-Internal Loopback-when set idinterral loopback

wili occur when the frawe is transmittede.

1. (#¥P-Cenerate ¥rong Pzority-%¥hen set the garity

generator will generate wrong parity or the data to

te wlifLgelnl I e CeCelve DULIIEL.,

Se EbL-bkneble Link=wWhen set, allows the link to

trarzmit ¢r receive framese.e This bit nust be clear

wheh wrfiting the physical address ram or writing

the recelive NemOly.
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De

T

EITS

oniy 1t

state o1

EIT 5 MUBU kecelve memcly oOfganization select bit §

BIT b ¥MUB1l hecelve enciy organization seliect bpit 1

#UL BUFFEK

9 CRGANIZATIUN
L F K ¥ P ¥ _E _FE X R B _E_E B X 2 2 X % 2 F E_F E_S X _F W 2 E_X ¥ T _F ¥ _F_ ¥ 2 T I ¥ 3

B 0 1 i 64 D&Iiers X 256 bytes |

| I 1 1 ! 32 buiiers x 512 bytes 1

I 1 0 i I 16 Dufie:a X 1024 Dyteb !

LS | 1 1 i n/a 1

Liin=Liasie healtoeat-abeli set, the heditpeat signail

is enabled. #®hen this bit is cleared heartbeat is

disabledes The leartbeat signal is unigue to tLhe

H40GU transceiver and 1t 1s generateu at the end of

each transpissiorn wher the «c¢cllisicn presence

osclliator 1s turnea on for a short duration. it

1 1rtencen to Yoot the rollicion rroasenre circult

and 1ts abesaence 1ncicetes a2 faulty 14(09 collision

seltsing cifcuarlt v that the transceiver is not an

74200 model.

RLGISTOR

09:00>: TER: Time Lomaln Keflectometrye. valid

retry or 1¢ss of carrier 1is set. TDR retftlects the

a c¢ounter tnat counts from the start of

transmission to the occurrence of a collision or loss of

CALrlerle

cables

TOk 15 usefui 1n locating defective sections of

The TDk registei 1s accessed via the address register

anc¢ 1s 3

LasX

TLR/1o0

TLR/hi

read only register.

iey ster foimat:

7 o L 4 3 Z 1 {}

! 1 1 1 1 ! 1 i

i 71664t 5 ¢+ 41 31 2011061

' i i t 1 t ! 1 1

i G 5 4 3 P i U

! | i i i i i i

I ¢ & v 0 4y thapt 01 4 1 &

' i ! $ 10 i i i
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The transeceiver powserlr status pit (FaR <&) 15 set to

zero ii the xcvr power supply voltage iIs eguai 1o or greater

than +11.4 voitss. The xcvr power supply 1s nominally +15.0

voltse.
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10.0 PHYSICAL AUDKESS RUM

The physical address F{M contains the unigue 48 Dit

ZTHERNET port address. The k(s 1s readable by the port.

11.0 PHYS1CAL ADDRESS REGISTER

The physical asddress register is used t¢ store the

physical address for NIA operation. It 15 used by the NIA

for screening ihe destination address of rfeceive data

framese. The reglsteir 15 oicanized as 6 woids of 8 bits

gachs. It 1s sritabcle cy the port and must only be written

when link enavle equals zero {(link disablec).

Physical &Address Format:

NOTES coth tne physicel address rom end physical

adaress reglster have tne same foruate.

SAE O G711 114 1

cak 1 4 ISt 4 4110t

PAR 2 1230 4t 1 1 1 1 11

PAT 3 131 & 11 4 1 1241

AR 4 1391 4 4 4 1 1 1321

AR S L 471 1 1 4 1 L 1 401

12.0 C(OLLISICN TEST <451STEE

ihe colilslon test register can be wuwtiiized only in

internal locrback wrcooe, The collision test reqister is

accessed throuch the write address redgister (adcress 14 hex)

anc the Wt reg ccmmaide 1t 1s cleared by the inltiailze

signal ¢r by writing zeros to the two cortrocl bits. The

collision test rejister 1s controlled by port data bits 9

and 1.

sli U #C0rce Logl1si1on 1t

This hit when set wi1ll cause 2 collision to

oCCUL wnienever the low oOIlder three bits of a

transilt Jdsta byte are all onhes. dote however

that cdue tc a syrnchronization pirobiem Letween

51AC vURCE CLEN b (clocked by port clock) anc

NIAE €4Tn v¥YTIE L (clocked by 1C¢ mhz clock)



that a coilisicr forced at byte 6% {(low order

C1lis set in o5th byte) is not guaranteed Lo be

a late collision.

51T 1 Preset random number generatci

This bit, when set, will czuse g1l bits 1n

the random number generator tou te a3ll ones.

130 TRANSHIT RUFIr®K

Yhe transmit buffer i1s 2048 words by 1U Dbits. It can

store one frame at s time. The buffer is lcaded by the port

dsing the write trenswit bufrer command &nd 1t 1s reed by

the H®IA 11nk whilie transmatting the {raniees Aveliablidty of

the transmit buffer to the gport 1s determined by the

transmit attention signale.

TKANSYIT SUFFEL %ORD FCRMAT.

fomme b e R R R R PR TR LRt

(S " i ! i 1 i 1
~+

e |L ‘
.

.

= data bits

¥ = parity oit

LU = end oi frame bit

s
t

BELRES

%
 

.

The write trarsmit bufier command causes the data,

parity bit, and end of 1irame Dbit to be written into tae

butfer. That is, 211 ten bits of a transmit buffer word are

written 1intc the buffer location addressed by the trarsmit
buffer address counter. The end of frame bit wi1ll always be

witten as zero with this colNkands At the end of the

command <cyclie the address counter 1s cutomatically
incremented one count.

The lransmit sction commanus are used ioi contioliing

the NIA transwmit functions. The four commands which are

Jefined under 'Li Interface sigrals ares

e AMIT FRAME

Lo HKEDKET TXK BUF AUko

3. TX EUF D:iC

4 «T Th tLoF

The poit shoulo execute tne &T Ty BEUF comasna =-(¥rite

Trancait Tuficer En?t 0f JTrasme Cit)=- Inaediztely after

compietion o1 transwit bufter dota loading. ihe command

ciuses Lhe enc¢ ol lrawe b1t to e o«ritten ss & one at the

transmit butier ilccation currentiy addressed py thie adaress

countei.

Page 22



THE XMIT FRAME =-(Transmit trame)=- Command initiates the

trensmit tftuinction. At tils tlsme the transmilt tuffer should

contain the frame to bDe trarsmitted with erc o0oi frame bit

set (see frawe format). The transmit buffer address counter

15 1nhltlailzed by Lhe Mid. The NIA aiter oiptaining the

iine, w1ll transmit the preasmbie, the compliete datagran

contained 1n the transmit butfer, and the ifour byte CkC

fields Kegaldless of {ne success or failure of the transait

operation, transmit zttention will be set and the gort may

read the trarsmit statuse.

The FKESET TX BUL ADRS ={keset Transmitl Fuiier Address)-

commend 1initlalizes the transpit buffer address counter to

Zero. The poert shouid ipsure that the ccocunter 1is reset

orior to loading a frame into the transmit buficer.

The transmit buffer can be read by the port. This

tupciiun 15 usefus Lor oclacnostlic pulpcCses ahc wille

transmitting frames to oneseife.
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13.1 tERAME FUKMAT

The transmit buffer must bLe loaded sequentielly from the

first byte of the frawe to the last byte ¢f tine frame. The
frames loadec into the transmit buffer by the iort do not

include the (ki I1elc except fcr ioopback frames.

The frame written 1into the transmit ouffer a@ust comply

with the foliowing format

msb 1sb

U0 ! !

! destination ! H bytes

1 1

6 1 i

1 S50uUrce i & bytes

i |

e 1 type i L bytes

Gk !

1 i

! Tt H G6=-1200 Lytes

! L B

! J ==

-------- /!
--------- !

! !

! !

Y/, /1 17 17 it 4 bytes

1 / 7/ cxrc / /7 1} {(ioopback -

Y/, /7 7/ 7 7 7 i frames only)

L XXXX i 1 uyte

o {end ol fraie)
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13.2 PARITY

The link will check parity as the data 1s being read (from

the transwit pufier. It an error 1is detectec, tie parity

arror kit in the transmit ststus register wili be set and

the remairder of the transmiscicn will be sborted.

To test the parity circuits the port must be capable of

generating wrong parity when locading the transmit buffer.

14.0 KECEIVE BUFFER

ifle receive memioly 15 1hpleBenled €1l Digih speed static

ram and 1s lb,3B4 bytes by 10U bits. The memory 1S organized

as B4 buffers of 25 bytes each (see note). It can stoie

trom 10 to o004 trames dependihg on thelr silze. +or each

frame stored in the receive gsemory, there 15 a recelve

status byte stored 1n the receive status butter anc from 1

ts & Bytfter sAd4reogesn ~taret 1r the ured bytter ict, Fho

stetus putfer can store 2¢ mpenhy status «ordas ag there are

fraxes stored 10 the receive LelClye

The recelve WeHEoly wora iormate.

Y o F) 0] o) 4 3 < i ¢

R et e P L LR PR e L e e e L P L el

I O i | i 1 i 1 ! i

i ¢ ¢+ 2 tp tvp vy vy ¢yp ¢vp vy tvgpot

LI i ! ! ! 1 1 ! ! !

tmmmmpmmmm e c e e m e m e ———t - ————

wWneres: U ¢ata bits

P = parity bits

e-dr = end of frame 91t

The receive menoly requires fourteen bit addresses. The

crganization of receive mwemcry which is normaiiy ©4 buffers

of 256 bytes each mirinpizes mempory management overhead by

the ©ort. The w00t need oOnly speciiy Lhe bulfsr address,

“1th six bits at wmoest, anc tne KNli wiili increment
automatically through the byte zddresses secuentizlly.
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N3TE:

The recelve memoiy may be coptionzally orgyarized as 32

butfers oi 512 bytes ¢r as 1€ bufiers of 1044 bytes each.

Again, tne port specifies only buffer addresses and the NIA

automatically 1ncrements the byte addresses. All operations

remain essentially the same as for the €4 by 256

organization

for «c¢larity, ali discussion of the receive memory

operation 1in this specification will refer to the 64 bulfer

by 256 byte ¢rganizativone.Statements relating to npumbelr and

capacity of data buffers must be apropriately modified it

another recelve memoly oryanlization 1s utilized.

There are two addéress counters for addressing bytes in

the receive buifers that are autowmatically incremented atter

4 read or write operation. uUne counter 15 used for writing

recelved data bytes into the receive puffers ard the second

address counter 15 usged for teacing data out of the recelve
Dufferse Theoe two address counters are controlled by the

#1a and are used for autonatically seguencing byte
B )

b Ak Nn eA A A @

Atter poOwei Up andfor initializatlon and peiole the HlA

nas beqgui Grelation, the port aust specify to the LT4 that
all i1ecelve buffers 1ir memoIy are a&avsilabie by writing

puifer addresses to tie free bulier list {(¢liU)e. The KNIA

utilizes the buffer eddresses in the order received frouw the
port aiong with ei1giht address bits from the write memory

address counter Lo focra o iourteen pit addless 4101 wriling
receive Bemoly. puring fraie reception when a oputfer

boundry 1s encountered 1.e.,256 bytes have been recelved,

the NIA will transfer the current bufier addiess irom the

free buffer i1ist to the used bufter 1ist (FI¥U) and use the

next bufter address on the free puffer list to contlinue

wfiting received bytes intoc mewocrye. The NIA will continue

in tnis manner until eituner the end oi trame L1t is detlected

or there 1s no more available buffer space in which case the

free buffer 1l1ist empty (FPL¥) bit in the receive status

reglster wili be set.

w“henever the sort receives receiver cttenticn from the

14, 1t must read recelive status, the used buffer list

addresses, and before 1s3s5Uing read recelive bulLe¢r Ccomkandas,

it must specify tc the KIA the receive pufier to be

trarzferred by wiltirg the buffer address into the recelve

nemoly read address reglister.
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The port reads a receive bufter by writing the butfer

address to tne recelve memnoly read address register and

executing the "reao recelive pullerTM comiiande. The address

counter 1s post incremented each time the comwmand 1s

executed., whllie readling the receive buffer, the port must

monitor the end of frame bit to determine the last byte of

the frame. fGThe port must keep track of the number of bytes

read out of the receive buffer. If 256 bytes heve been read

out and the end of iframe bit was not detected, the port must

write the next butitfer address pointer to tine memory read
-

el o< I L e

address register befcre teadlng more receive dJata bytes.

when end of frame becomes asserted,the previous read cosmand

contains tne last byte of the I[ILame.

The NJA receive control does not keep track cof how full

the receive mremory is. It is the responsikbility of the port

to maintain the free buffer list and to read or discard

[ecelved franpese il tnele ale No pulier audliesses on Lhe

free buffer iist the NIA will 1ndicate {ree buffer iist

empty (FERELT) in the recelve stelus.

14.1 FARITY

R parity bHit is (enerzated ¢n thke data gsriocr to the

recelve bufier bpeiby wrlitten. The gport wmust check tne

parfltly whien reading thne recelve tuffere TO lestl the parity

circuits, the carity generator will generate wronyg parity

when the wWrong parity bit 1s set 1in the iipnpk control

Ieginter.

14.2 FORT ®RITFE TC KECEIVE BUFFER

for diagnostic puirposes the recelve puffer can be

Wwritten by the port when the 1ink enable bit in the link

control register is equal tc one {(1link disabled).hote

nowavel the parity 16gic in this wode will g¢enerate

incorrect parity when readinrg g iocation that w€as written

With a d4ata pattern contz2ining 2n even nurber of ones. This

probiem 15 overcome in the Jdizagynostics by expecting parity

errors wnen reading & location that was written «“ith an even

number of o©onhes and expecting ho errcor whern reading a

location that wss written with zn odd number of onese.
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14.3 FrA¥E FOr#AaTl

ghen reacing a fiame fron the recelve butter the data

will ©pe presented sequentially from the first pyte of the

frame to the last byte 0of the irzae.

msh isb

0cCc 1 !

i destipatior 1 t bytes

i 1

0¢ i !

i s0uice ' o bytes

1 i

g i Lipe i < wyles

OF 1 1

{ {

i dats i 46=1500 pytes

‘ -------

’ v"j ——————

-------- / i

--------- i

! '

i i

1 {

! cr¢ 1 4 bytes

1 1

i AXXXXXKXX i 1 byte

m——————— ———————— (end of traue)



150 TEANSMITTING MULTICAST FkAMES

when transpittiry mnmulticast frames, the port pyust

determine 1f this port i1s 1included in the muiticast addresse.

If this port is rnot 1ncluded, no additionai action 1s

treguired after thhe frame has been transmitted.

If this port is included, the frame must bDe read ({rom

the trensmit bufter and appenced with 4 bytes «f U data (to

account for the CpL) atter tne frame has been transmitted

{(transwit attention asserted)e.

The multicast frepe wildl, 1t transpittec znd recelved

correctly, be stored 1in this ports receive buffer. The

recelve slalus wiidi include a Lo ellol

16.C PECEIVINC LOOPLACK TYPE PERAMLS

These locphack tyre frames zre frzames that ere recelved

iloik the ©1 Lus eng wmusl be tuldeu efouild o€ Ll atiswitiled

aack te the sensier.

when a loopback iIreime is received the port can leave 1t

1in the receive buffer until he transwmit buffer becoaes

avaliable. Wwhen the transwit buffer becomes davalilable the

pOLt cCaii wive the wajoirlity of the frame Lo the Lrdahsmit

putffer using tne Yrec to xmit bui"TM coumand. inlis cogmand

allows the port to move the data at-a 1 byte per cycle ratee.

The port wonitors the end of frame signal ahile w®moving

the loopback frame frowm the recelve bulfer Lo the transmit

buffer. %hnen the end of {frame signal becomes asserted 1t

meahs that the iocpback tieme with the CRC end 1 byte of

miscellancous data liave been wrfitten inte the traensmit

buifer. At this point, the transmit buffer adcless counter

must he movad back 5 counts befcre the wt enc ot frame and

xmit frame compands are givene This 1s done by the port by

executing the Ydec xmit adrsY command for five cycies. This

functicen is necessgary te rprevent the CRC from bheing

transwitted o35 part ¢f the frane.

1740 FLI-XX INTENFACE RuCEIVE ScGUENCE FLL® LIAGRANM

FUK YECwh TVING B FrAse. 17 UL S KCT TAKE i&IL CUNSTUEfAT10Y
Tl UPTIFAL US: o# Tro vavs HFess LAST BNU fi%%fl BUFFD

L13T.
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18.0 PLI1=-XX INTERFACE TRANSMIT SEQUENCE FLUw DIAGKAH
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19.0 NI-LINK MODULE FINGEk PIN SIGNAL ASSIGNMENTS

NOTE: SI1GHAL NARES GIVEN 1M PARENTHESIS ArkE THE NI-LINK

MOCULE SIGHNAL HNAME UnLY. ALL OTHERS Akbk 1hHE BACKELANE

SIGN&L NAME USED UN THe JUPITER SYSTLEM.

170 PIAS

PIN PREFIX P03 TYPES SIGNAL MAME

i H1A &C

2 NTA 116 GNL

3 nlA 11V +5.0%

4 NIA TIV +5.0V

£13 NTA T16 GAD

aleo NIA TIG GNL

423 n]a 116 Ghb

A33 nIa Tie ND

A%9 STA Tig GNED

£51 NIA 116 GNL

A61 N14 116 GAL

87 < NIA TIiG GND
® TV =T F R sl S s ok

.o S PRI S oY .{x: '-..’S’E

AY 2 N T1¢ GMD

agl NI 11V +5. 0V

157 116 GND

o b A S e cawm s m e M i e W e e e ki L we e N e e e WA Wi e YR e S TR e D Be e S S em W el e AT R AR cas ke e LA e e Me e e e

520 HIA TOI PGRT £S5,,LN] 1DATA O
£21 NIA 1n1 POKT £S,,LN3 IDATA

522 H1a 101 FORT [5,,0N1 IDATA i

)

124 ET2 TM1 PORT (S5,,LN1 1CATH

E25 514 T01 v OKRT Lo,,LH] ILATA

B2t nla 101 FORT {5,,0CN3 JLDATA

527 hla TO1 BORT (5,,0LN] JUATA

0 NT1A 01 PORT L[S5S,,0N] JLUATR ¢

£31 NIA 11 LINK L5,,0N3 JCUNTROGL O H

P 2 il LINE L3, 0N JLLNTHUL 1 ow

w
dB

L

e
y

s

134 il A 11 LINK L5,,0LH1 JUCNTROL < &

k3 Sik i1 INITIALILY L5,,001 b

nla 11 LINK LS5,,0N] JCUNTROL 3 i

ST 
TIY +5.0V



I1v

ile

T1I
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+5.0W

GhL

iLIiL CLS,,LN] JXMIT STATUS O H

(587 ®)

iLIL C£S,,CN]Y 1XwIT ATTENTION (1)d

{XFIT ATITENTION (1) H)

POKT L(5,,0CA3 JCLK H

GNE

GNL

LyNC,PL1 LS,,EN] JEND CF FRAME H]

{END GF FRAME H)

GNE

+5.0¥

ChD

GND

€25

C76

|

L28

I1

TCT1

TCT1

TIG
11

i1

11

11

+5.0V

itk Ll JINITIALIZE LS5,,LH] JH

-PLT [S5,,CK3 JQSFLECT 4

LBy Ll JLINK LS, ,0LNJ JCUNTRUL

LBy ,PLL JLINK Lb,,L81 JCUNTKROL

Le,,FLI JLINK L[S,,LCN] JCONTROL

LBo LI JLINK £5,,0CN] 3CUNTROL

LB,PCKTL1I] [S,,CN3 JCATA O B

L8,PUKT ,,PLI] LS,,UN] JUATA 1 H

LB,FCORT¢ L1I3 LS,,0N] JDATA 3

LB,PCRT ,#LI] CLS,,IN] 1UATA 4

6

7

P

d

H

W
 
O

i

GNLU

LB,PCRT,,PLLI] LS,,UN]1 JUATA

LESVPURT JPLI] Lo,,LN] JUATA

PLI C£S5,,CN1 3TRANSMIT DATA

(XMIT PaRITY H)
FLT L5, ,L83 JRECEIVE DATA PAR H

L RCV fARITY h)

LE,PURT,PLIT LS,,EN] IDATA & d

_R,PCPT,PLIDY LS,,EN] J0ATA 2 8

AR H

Lb,p0RT L5,,UN] ICLK,PLI £5,,0N] 1ICLK1 U

PLY BUSE BUFFEK B n

{(FFE 1)

PLI LS,,CN] 3XpT ATTENTION (1)H

KC¥E Bup 8 ¥ULL ©

(REl ATIN)

LI RCVEF BUF 8 PULL o

(FPLE H)
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2040 TraNSCEIVER Chciub CUNNECTOxS

Ty CUNNRECTUORS UbLED AT Tubr BEAKDS LF Toh TRANCSUEIVER CALLE

SHALL Bt 15 CCHDUCTGR D" SUBMINIATUERE TYvES (CINCE TYPE

UASKH=-15). 1HE edL LGP THt CAcLi THAT wmATES w1TH THE

TRANSCEIVEE MUST USF & FEMALE CCONNECTCE #I1TH A SLILE LUCK

ASSEMBLY (CINCu TYFE L& 51220-1 UR EQUIVAL&NT). THE

TRANSCEIVER MUST PrRUVICE & FATING MaLE CUMECTOR ®1ITH

LOCKING PUSTSE. ThHE CTHEk ENL CF THE THANSCEIVEK CABLE

(#hICH WATES #1Thk A FEMaALE CONNECTUOR AT ToE STATICN) MUST

USE A KALE CUNGECTUR »ITi LUOCKIMG POSTS (CInCih 1¥P& U 53018

Ok EGQUIVALENT). THE STATICN MUST PRCVIDE A FEMZLE CONNECTOER

wITd TUE SLILE LUOCK £555MBLY.

¢0s1 dIhkalioCrlvin CAbLe vuivkeUile vl AosiGhreni

THE FIN ASSIGNMENT IS GIVEH IN The FUOLLU«INC TARLEZ

1s SHIELD (SkER NITE)
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MNOTE: SKIELD MUST oL TEFMINATED TC CONNECTCR SHELL AS

»ELL AS PIN 1.
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