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The information in this document has been carefully checked and is believed to
be entirely reliable. Howeverr no Tesronsibilitue is assumed for imaccuracies.
Futhermorer Motorola reserves the right to sake changes to any eproducts herein
te dimerrove reliszbilituys functionr or design. MHotorola does not sLsumE anw
liability arisina out of the sreplicetion or use of anw Product or circuit
described hereind neither does it convew any license under ite ratent rishts
or the rights of others.

UHRE/LQ Bnd TENbu= are trademsrks of Hotorela Inc.
FUSION is & trademsrk of Hetwork Reseazrch Cores
Kerox is a redistered trademark of the Xerox Core.
BIP is @ trademark of Communication Machiners Corr.

The compruter Frodram stored in the Read Onlw Memorw of this deviee contains
material cosurigshted by Moterals Inc.r first published 1¥84y and maw be used
anly wunder a3 lLicense such as the License For Computer Frosrams (Aarticle 140
contained in Motorocla’s Termds and Conditions of Sales Rew. LS7F.

WaEHING

THIS EQUIPHENT GEMWERATES, USES» AND CAN RADIATE
RADIO FREQUENCY EMNERGY AMNDy IF NOT INSTALLED AND
USED IM ACCORDANCE MWITH THE INSTRUCTION MAMNUAL s
MaY CAUSE INTERFERENCE TO RADIO COMMUMICATIONE.
AS TEMPORARILY PERMITTED BY REGULATIONs IT HAS NOT
BEEM TESTED FOR COMPLIANCE WITH THE LIMITS FOR
CLASS A CONPUTING DEVICES FURSUANT TD SUBPART J OF
PART 15 OF FCC RULES: WHICH ARE DESIGNED TO
FROVIDE REASOMABLE PROTECTION ABALNET SBUCH
INTERFERENCE. OPERATION OF THIS EQUIPHEMNT INM A
RESIDENTIAL AREA IS LIKELY TO CAUSE INTEFEREMCE.
IN WHICH CASE THE USER» AT HIE OWM EXPENSEs WILL
BE REGUIRED 7O TaKE WHATEVER MEASURES MaY BE
REQUIRED TO CORRECT THE INTERFERENCE.

Firgt Edition
Coruright 1984 by Metarala Inc.
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HOTOROLA INC. GEMERAL INFORMATION

CHAFTER 1

GEMERAL IMFORMATION

Lo} INTRODUCTIOM i

This Eanual provides seperal informatiaons herduare rresaration and
irstzlletion instructionss eoftwzre rererarstiom ond loading instructionss
"ungtional descristions 2nd susport information for the Hotorola HYHEISO
Ethernet Controller. & turical module is shown inm Figure 1-1.

Far aafbtwuazre inkerfacingd informationr refer to the KERMEL user’s manuwal. This
srmzl deseribee. the softuwere protocols and formats necessary to enable the

HUHEIZIS to comaunicate with the Ethernet. Fer more information about
Etinernel s refTer Lo Arrendix A,

1.2 FEARTURES

The features af the MVHEZIZIG includel
« 10 MHz» HCHB000 Microrrocessar Unit (MPUY.
v 12BE=buste dual-accesd RAM with rparity and no wait states.
- 3dK-bute EROM (2 sotketsl.

. UMEbus (IEEE P1014} A24:D16 master and slave interface for host to
MUME3II0 ecommunications.

« Hode address FROM conteing 3 unioue addreszs issued bw Xerox Corr.
i 2mz Ltimer interrusks the HPU for protocel softwazre timind.
Local éres Metwork Contraller for Ethernet (LAMCE).
=~ Descrirtar rind buffer managdement
= [ireet Memory fAceesa (OHA) to loc=zl RAM
= Line zccese protocel (CSMaASCOY
= Entensive dizgsnastics and error repaorting to MFPU
« Bgrinl Interface Adartar (SIAY.
- HMarnchesler spcoding/decoding
- Transceiver cahle irterfaca
LUHMELgys rearnssterp,
UHShas ipbterrurter with srosranaable vector.
MERus Lo orhazard processor interrurter.
STEI N A A = inkarPace ESCTDEE tlhe UHEbus wsind 2 =seriazl =sarti far

UL Ll U Sl 4 5
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NOTOROLA INC. GENERAL IMFORMATION

1.2 SPECIFICATIDNS

The MUMEZ30 srecifications (which are subdect ko change without noticel are
given in Tzble 1-1.

THELE 1-1, HMVHEZIID Seepcifications

4.44 at +3 Vde £3X
3.6 A.2t #12 Vdc 15%
2:1 A at =12 Wde £3X

Fowar repuirments

Oreratind temperzture 5 degrees € to 50 dedress C

Etorade Lemrarature =40 dedrees [ to 85 dedrees C

Humidity 3% to ?5X (non-condensimd)

Altitude 0 ta 10,000 fTeet

Feliabilitw F0»000 hours HTEF

Eize 6.3 tnches u« 9.2 ipches (14.0 e » 23.4 cm)

Cannectarsg

VHEbhus DI no: 414612C& v
Ethernet tranceiver AMPF45074-1

.4 UHE CONFIGURATIONW
The UHE eonfisuration is as follows.

HASTEE DATH TRANSFEER
BP4I01E
TRUT = B or 18 us
ANTIKESS HODIFIERS

ZE¢ IDv IRy 3F» 2Dy 29

AlLadE NaTa TRANEFER
R4 01a
ADNDRESSE HOIDIFIERS

afy 39
BEAUERTER
fdnve one aof B{Qir R{13: RI{Z)» aor R{3I)y (STATI
EUD {Relsasse after szch HPFU YHELus cucle)
[SHTEREURTER OPTIONS
Ang one af Td(1)ky I023s LALTds T64)s I0SHe I{&Fy or Ii7)
(ETAaT?

¥ QEHERAL DESERIFTION

i HICROSYSTEMS



MOTOROLA IMC. GEMERAL INFORMATION

The HVHEI3D} is 2 high performance comamnunicetions erecessor which rrevides the
rhasical ipterface and intelligence mecessary te attach imformetion srocessins
devices +o8 Ethernetr 3 locel grez networkr gllowing & high sreed snchandes of
infarmation. Ezch HMVHE3IIQ contains node-srecific softuwarer a3 well as
induztre stsndard protocol softwzre (FUBION (XMS) or TCRAIP) for exchendging
information throughout the network.

The architectiure of the HUMEIZIO consistis of an HCEBOOD MPU performing
surearyYisore functions over = LAMCE WLSI Ethermnet Contrallerr = closely courled
Raiti: ROH far srotocol processing coder and bug interface to B host swstem.

Bommunicztion betwsen the bus and the HWYMEIZ® dis handled b= bw the Bus
Interface Frotocal (BIP) saftware: Communication betueen the MUHEIZO Bnd the
i lunrk s phusical medium (Lhe cosxizl cablald is handled buw the MUVKEIIQ kernel
wifbeware and the LANCE devieces. The HUYHEI3Y software reference manual
ipseribes  the related srotocols that sare reauired for WUHEZIZIO assrztion. @all
HUMEIZIO erotocols are compatible with the Ethernet 2.0 seecificstiony defined
e ¥erpoue Didgilal+s anmd Tptel.

The HYHMEISD iz installed in the user’'s su¥stem chassis card rack and eonnected
te the chassis basckhelane (VHEbus). Eithernet interfacing ie sccomplished b
cahlie  inlerconnections between 4the MUHREZIZID 4ranszeeiver connector and the
posgcisted Ethernet trensceiver eaulrment.

FMUKMEZ32's pre cerable of ackting 25 both swetem bus master 2nd 25 slave an the
sustem bus. This meen= thet an MVHEIIS is ca=zble of writing to and readins
feeam bisn  BEH0TY. 4 reriesdic interrurbty generated bw the hardusre: notifies
Liie =moftware that it is time to refreeh m@mory. This interrurt occurs aboub
pwery  bug millidecondss and results in zrrroxinstely Tive rpercent overhead te
rerfore the gaftuare refresh.

1.6 HMEMORY CONSIDERATIONS

Thara 2re memord wisse considerstions redarding  bthe LAMCE device on Ene
MUMEIZRS, The first one redeards the logetion of the aemorys buffere which
LANDE ageoeesa#s. These buffers sust reside en the MUMEIZD 3= orrosed Lo other
resleEs  huz HemMOPY. LANCE eerform= sidht-sward bursts when writingd received
Sthapnat data Lo menars or readind Jatz from semory Lo seénd on the Ethernet.
fivprnat dApta should be staged 1ir the HUHEZIIO memorw betwsern the Eifhernet

Lrarsfar  and the syestem bus transfer. Eithgr the MUMEIZIO or the hosgt
FEOERISDT Can mznade Lhe trensfer of the data between MUHEIIO memars and
MU= GEROPY .

3 MICROSYSTEHS



SATARDLA THE. BENER4AL INFORMATION

=

NDrivdnd LANCE activitss eech hosk asccess to HVYHEZZD memor:= can rotentiaslle
intur  up Lo & geven microsecond wWwait before beins sranted access to the
HCTHTATHE T The LANCE rerforas trznzsfers in eisht=-word buretsr (i.2.r LANCE
Cagkras the locsl data bua and Raolde onto it for the entire eilidht—-ward
Lheansferl, Therefores 4f aeven microseconds exceeds 2 host’s bus timeout
interval: the host HRUMEIID driver should be designed seo that the mzilboxes
reside din host memaors snd  sa that the MYHMEIZO rerforms 2ll dsta transfers
between HVMEZIIC memcry 2nd swstem bus memord. Softwesre is desisned with
na b lboxes Lo HYHEIZO memorw.

L+7 FRELATED DOCUMEHTATION

The UMEbue Seecificztion Hanual: Ehe HUHMEZID EKerrmel Softwsre Referznce
Baerugts 8nd Lhe HBUYHEZ3D Debudser Reference Hanuwal are arplicable to the
HYHEZIO, Tha FUSION User's Manual erovides adeitional informatiom on the
inetallation and wuse of the srrlicetion seoftuzre.

[ |

HICROSYSTEMS
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EiTasoLs THC INETALLATION

CHAPTER 2

HARDWARE FREFARATION AMD IMNSTALLATION IMSTRUCTIDHE

& d INTRODUCTION °
Thiz charter rrovides hardware epreraration and installation instructions far
e MYHMEII0.
2.3 UMPACKIMG IMFORMATION
HOIE

If shirerind container is damased urFon

receists reouest carrier’s adent to be

present during unracking znd inserection

of eauirment.

Uneack eauirment Ffrom shirerind contziner. Refer to rackind list and verifu
tinat all items are FPresent Have racking materisl for storsszZe orv reshirripnsg.

CauIloy
AVOID TOUCHIMG AREAE OF IHTEDRATED CIRCUITRYS#
BETATIC DISCHARGE CAM DAMAGE CIRCUITS.
wr3 HARDUARE PREPARATION

Herdugte Frreparation 13 gt faolloucs.

2:3.1 Standsed Jumrer Configsurztion

Each MUVHEZI30 13 shieped with Gbthe Jumpgrs prorerls confidured far standard
rETALian, The Jumser headers zre labteled on the module for ease of usa. A
L owf dJumrer headees 2nd their duties 1s diven i Table 2-1.

HE-1

THBELE 2-1. Jumrar Headersz

T e R e e e T S S e o e T D D S S o o e o T g S D DN M e

IUKFER DESCRIPTION
HEADER
JE=01 #lterngte Transceiver Connection
JP=03 PREM RTACK Timing: Selact
JF=03 FRIY Contrnl
JE—04 Fetcurce Timepout Select
JFP=05 Moudule Addrass Select
Fil cham s 1= Intepenupt fcknawledse Level Select
f==0g Thntarrruart Reanegst Prigrity Level Select

fus Nepues® Perigrity Level Select

T8 = g — T | B i o e st o e e e o oy T L

Fs MICRODBYETEMS



MOTOROLA IMC. IWNSTALLATION

The stendard fzctory hHesder confisurations are listed in Tzble 2-3. JymFEP
hezder locations and standard Jumrer header configurations are shown in Fidure

]
23

TABLE 2-2. Standard Jumrer Header Canfisurations

JUMFER HEADER JUMPER COMHECTION

JP=01 Mone

IP=032 2.7 Hak

IP=03 217 7-12
T-14 g-11
514 $=10
=13

JP=-04 o3

JE—05 1-14 4=9
2-13 g-7
I=12

P08 4=7
2-5
3-4

JP=09 4-11

JP=10 12-13  19-20
8-17 21-22

7=18 23-24

— e o s
T T T e e T T

If the instgllatiean i=s standard and the Jusrers are prorerlue confirdureds Ehe
instsllear maze Froceed to8 the ipstallstion imstructions.

2 MICROSYSTEMS



IMSTALLATION

MOTOROLA INC.
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HOTOROLA IMC. IH?TRLLﬁTlﬂH

2,22 Jumrer Heaader Deserifrtions

Juprer heepder descriptions are as follows,

2.3:2.1 gliernat@..lceosceives._Coppection.LJB=01) ., If connectar P2 of the
VHEhuse is wused +to route the sl=nzls of the Ethernet trensceiver connectians
all Jumeers on JPO1 should be instaelled:. Inm this ceee: the transceivar cable
will originate from 2 sersrate connection instead of the MUVHEIIO. The Junrers
gre installed +to connect orrosing sembers of Lhe tuwo rows {i.e.r 1B=1y L17-2»
14=2y whtesis Header JPO1l is 1llugtrated as follows.

HOIE

Do not wse J2 if JFO1l i3 used.

Fl F Fl Fi F1 Fi F F1i i
Gl oy | 21 21 21 21 21 21 21
31l Cl | T TI R [ | 21 21
&1 Fi [l P Hi Fi M1 21 21
== | mmmm s [mmmm | o o mmm | e | == |
| 118 117 114 119 114 113 112 111 FLGi
i a a o o a =] o -] o |
I i JPO1
| o i a o o a a o o I
i |1 |2 I3 b4 |5 14& i7 =] R |
e e e el R e e el el e |
gl | L TI Tl R R 1 Gl
H B Hi Fl Ml Fl [ ] 11 B
i Il i Il Il Il T 21 iy
| | | i | | | Fl |

1o MICROSYSTENS



HOTOROLA INC.

2. 322 EROM. DIACEKE__Iimip=2__ESelecit L JB02}:.
accarding te the sreed of the PROR's wused.
o wait states (JPPZ 3 to &y and T ta 2).

versus number of wait states.

JEOZ2 is

INSTALLATION

FPROM DTACK timing

Table 2-3 lists

illugtrated a3 follows.

is selected
Factory configuration is for
JEOZ2 Jumrering

Rl R
[1]] al
Ml Ml
Ol === | ==—al
I I i Ci
i i | Kl
| | | e |
| == = | | =] == ]
1 ig |7 & 15 |
Il o o a a 1
i i I | JED2
I - ] a o |1
1 11 |2 13 4 |
et} =] = == | == ]
(o | Rl M R
Ml i &l ol
oi ol 51 Hi
41 21 =] ol
|

TABLE 2-3: HNunmber of Wzit States

JUHFER ON JFPO2 FROM ACCESE TIME

MUMBER OF
WAIT STATEE

0 d=4 amd 7=2 290 ns maximum
2 4=% apd 7-2 A0 ns maximum
4 _ 4-5 and 8-1

11 HICROSYSTEHRS



HOTOROLA INC. IMSTALLATIRN

Pa3a2ed EEOM:- Capteol. L JEDAY. Heazder JPO3 allows selection of 2 variety of
Za= gr 28-pin FPROM’'s. Factord configuration is for the Aml27&4. Refer to the
sresificetion for the FROM +to0 be used for § desepistien of these siznzls.
Table 2Z=4 provldes =& descrieption of the Jumeer outeputs (JPOT pin numbers).
Hesder JPOT is illustrated zs follows.

e 121 112 113 14 115 11& 117 1|l

= = ——— __-.-.I = | ] -———I —— lv_""-- I = o= |

El Fi Fl Fl Fl Fl FI Fl Fl
21 21 21 a1 21 21 21 21 11
A a1 21 31l & F | g8l I |
| == = | w——— | mmm = | m=mms | mmmw | mm——— = | —— = | == ]
i e 8 | 7 & 15 I 4 13 2 5 |
I & o a o o o o o o |
JFO3 i I I | i | 1 b |
| (] =] a o o a a o a |
1
I

i Rl Gl Al al é | v Ful &
Ci i NI 11 il 1l Cl 11 Hi
ci Hl ol 21 41 = Cl 21 bt

| El 1 i | i I I I

I = I | i i | I |

TABLE 2=-4. SBignal Table
R JP03 JUMPER | PROM (271280
DUTPUT | CONTROL SIGHAL
(PIN &) 1

] i i i i

Vep

al13

L o

PGM (FProgram Enable)
Aala

Aall

OE {0utput Enable)
CE (Chir Enzble?

FGM {Prasram Enable)

ol e i A O e e e i

O L0 -4 O LA B O RSO

12 MICROSYSTEMS



HOTOROLA IMC. INSTALLATION

S L Besource__Timeoub._Select_ . LJEOdY. This hneader allows selection of
@ither =5 B- or lao-microsecond Resource Timeowut (RTOY. {The module is
Factorg-confidgured for an B8-microsecond RTO by Jumreringd rin T to =in 2}, The
resource timeout select heazder 18 i1llustrasted 3 follows.

JFO4
f ==
31 I
RTOE--1-0 |
i |2
| §===1=-=RTON
11 I
RTO1&——F-0 |
[ |

. T Madule_ _éddress__Select_fJP0S53, User selection of module sddress.
AJEZI-17 are coarsred with VHE sddress bits A23=-17 to determine the mode LIEK
clave reaFonEe  window. Installed Jummrers are binary 0 while no Jumrer is &
mimare 1. JPOS is illustrasted as follows.

JPOS
R 1

AJLT I8 F8 |
--------- | == CEER T

AJiB I|I¥ & |
--------- | s=g===s=g==]====]

AJIR 119 51 I Jumper instelled! Adus = 0
~~~~~~~~~ | ==n g==|====1 Jysrgr absenti A = ]
BJ20 L1 41 |
————————— | —— g-=====
Ad21 112 a3l I
————————— | mmps et i)

AJ22 113 21 I
————————— |==pmosrmgrmf=eee
MIZT ita 11 | GHD

L3 MICROEYSTEMS



HOTOROLA IMC. INSTALLATION

For DEOQOOO: Jumrer 2ins 3 ko 12

Far LAXNEXs Jumrer rFins & to0 Fr 3 to 12y 2 to 13r 1 %o 14

S RS O Interruet___Ackoowledd@..-lLewvel__Select C(JPOE). This theader in
condJunction with header JPOT) Bllows user selection of the VUHEbBus interruster
laval. JFPOE ias used te select Interrust dckmowledse (IACK) Levels 1 - 7§ the

leval selected must agree with the interrurt reguest level confidured wikth
JPEOw

The three JP08 outrut lines (VJ1313) are Jumrered to either GHD or +5 Vdc to
diva Z-bit pPositive bimzrs code far the IACK levels WJ3 is the most
iignificant bit, JPOB is illustrated = followus.

JFO8
e i
: GHD ! I vCC

------ e o - T - O - 52 e e
! 11 4 ra Va3 !
1 1 i | |
jaomia oy o o= | =adm— .
1 12 5 Bl yiz2 '
! I Wo—e1 !
= l===l=g @ f=|====—e——————.
F3 & 21 Vil |
I H ! L

i | T [ — |

|_____-----_|

Eusme gl

I&CK lavel & 1= selected bw JumpeErind Lo the follewing #inm =E2irs.

GHD Y.bn VT

1 A —men 7 == WJ3
2 § mmmm= 8 -= YJ2
3 e 4 Fo=="011

14 HICROSYSTEMS



HOTAROLA IHC. INSTALLATIGH

e Inteccust BEeauest _EBelocits _Lewel _Select {(JPOF), This hezder 15 used
t2 route 4the anbosrd Interrurt FReouest (IRD%®) sidnzl to one af the seven

UHEbus interrurt reguest lirmesy IRQ1% - IRQ7*.

The level selected wmust adree with the interrurt Gcknowledge rriorite level
canfisured with JF08. Hesder JFO? iz illugtrated a= follows.

E: ] 1 10 11t 112 (13 114}

e B e e B ol e B B

Il It Il Il Il 11 Il

Rl | E1 R El | R

al Qi Gl al al @l al

| 21 al 4 b &1 |

k| A | x1 ] X xi *1
=== [ mmms e [ | m——— | ==
1 ) 1.4 15 | 4 13 |2 11 1
1 o o a o a a e |
| | [ JPOF
1 2 o =] =] a o o |
|
|

| = | mmmm fmmmm | | = [ e |

1l

= 0 m

LI PR B - | Bua._.Beoguesi__EBrlopitu_level_Select LJFL10),., This hezder allows user
gsplection of the bus recuest priorityr which mzw have the walues O 1y 2v ar
T When a +®riority level n s chosen: the following .Jumsers must be
irstalled.

i The ontozrd Bugs Reausst {BRYZ) swisgnal is tied to the VHMEbus Bus
Fepuest (BRAav) signzl of the chosen levels: esither BRO%. BRi%: BRI2%s

ar BREIE.

e The onboard Bus Grent DOut (BGO¥} sisnal is tied te the outdoing
LAMOUTZ =ignal.

=R The incoming BOmIN% sidmal iz tied to sidnal BGETX.

-1 Far the three levels not chasens the YHEbus BOXIN® siznzl must be

Limd tog the correspronding BGEOUTE sidnal.

1% KICROSYSTEMS



HOTORDOLA INC.

Exgmelel

INGTALLATION
Hezder JP10 is illustrated as fTallows,
Bi Bl | =—————mma= e ——— 1 e o e — !
Elm—m— === mm——, 1 ! ! | Bl
| I | | Dl———=|==== == | m—— mmmm | ==, Gi
%1 1 1 | 1 i | | 1 I | I1
|12 111 I1d 2 B 7 | & [ B I 4 I3 12 %11
| = jusme | ] ———= | mmmm | mmm— | e e | m——— | csma | mm————— | == ]
| | i | I 1 4 | 1 1 i | | i
i o a =] o [u] o o a (=] o a a 1
| I | |  JPi0
1 1 I I
| a [u] [u] o o (5] o———=0 Q===—{ === |
1 | i | | 1 I I | 1 i | 1 i
el e Bl e Rl B e Bl el It bt Rt Bl
113 114 115 114 117 ii8 L9 | 26 21 122 123 124
Bl Bl Bl Bl Bl B El Bl Bl B Bl Bl
R R Rl Rl G Gi Gl al G G gl Gl
31 = | i1 0| i | 31 21 21 if 11 L+ L1l |
k1 ¥ xi x| 0i 11 ol Il ol L1 o Il
| 1 | I i Wl i i ui Mi i M
i | | | TI i Ti x| T1 % Ti 4
| 1 | i ¥1 i %1 | il i | |
For BR3I/BGI
Jumrers on JFLO srei 12-13
8=17
7=-1B
19=20
21-32
2F=24
15 HICROSYSTEMS
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EHC. INETALLATION

o4 IHETHELLATIONR INSTRUCTIDHS

Saf.i Ehstallinsg Th= Ethernet Cable

Boguaired

Tretall

ke

ttems.

Ethernet cable
Bareal eonnectors to Joinm seections of cable

-

i

Wi

ire strirprers

terminatars
geile ground clazemr
graund wire of arrrorrizte lendsih {AWE rating 2 = Bs insulated)

Electrical tLape

the Ethermet cabole zz follows,

Plan %ine netuwork lagout. Frorer rreraration is necessary for =
gupcessful instzallstion.

Build the cabler wusina barrel connectors a3 necessary: If workina
with sections of cable. each of these sections is tersimated b2 =

mzle termimator. Femgve the terminator car tg accert Lhe barrel
canfmector.

HOIE

Totzl ceble lepsth med nodt exeeed S00 melera
(L&E40 feab), Tuo sections of ceble mas be
Joifmed usind 2 b=rrel connectar

Each frem end af the cable mugt be carsed with a2 terminatar.
Route Lthe cable ser pnetuark desisgn.

Bround %he ceblew. The cable maw pnly be drounded a3t one foint: One
af bLie terminztors 1is an egsllvy @#ccessible sdrounding ®aint.
Termisgte Lthe 2round 2t an® existing draouynd terminagbion Pointr or a2t
4 smerarately drivern ground rod. Clamer s cable ground clamer around
Lhe copnnestar chosen a8 the 2Zround arigin. Be careful not to
avatbishten Lhe screws securins the clazmrr or damade to Ythe connectar
mayw rasuli.

1. LGut 4he drournd wire to bthe zperrorriatas lensth.

7. Btein LA3=ineh of the insulation from each end of the graund
uire; inzert one end aof the wire in the pecerticle in tha

grgund clanr-.
1. Tidhian the scram holdimg Lhe Sround wire in slacwe.

4. Aatizeh the free pnd of  the Zrogund wire to the Sraund
Larminaticn roind .

rer dll connectar Jerciions 2nd teratnators with eleviriczl tare.

1 HICROSYETEME



HOTOROLA IMC. IMSTALLATION

J.4.2 fAttzehing The transceiver

Rapyired iteass!

= »

RAEé~inch oren—end wrench

Cable cotrind teol

Snield repoving tool

Imsulztion Pigrcing tool

Fazor knife

Tar plocks {one fer network nodel
Transceivers {one Frer network node)
Transceiver czbles {one rer network nodel

MOIE

The follewing sters must be rerformed on ezch network node.

The taer bloek and the transceiver zre shirred together in order to
rrotect the transceiver’s *stinger®. Unscrew the tranceiver from the
Lapr bloeck.

HOIE

Hemdle the trsnceiver "stinger® with care.

The Ethernet cable is merked every I 1/2-meters. The markings
indiczte the minimum sF2ce alloweble between Lrensceivers. Clamr
Lhe +tar Block anta the cable 2t the mark nearsst to the node beinz
installed. The threaded hole im the tae block should roint toward Lthe
nede being imstalled. Use the F71&=inch oren—end wrench to tidhten
the tas block on the eable.

Insert tha cable corind %tool into the threzded hole im the tae block.
Gcrew the tool im wuntil the threads bottom outr then work it back and
Parth & few Eimes, This removes the insulator Jacket Prom the cable.
t1t maw sSlse remave some of the brzided shielding leger belawr this
in Aagrnzal.? Remgwe the cable goring tool.

Inzart the shlield removimg +tool into the thresded hole in the tar
blcek. This %ool is rek threaded: Imsert it inta the hole and sork
it back and forth &8 few Limes o remove the rem3ining braiderd
shlielding From the csble.

Hz= 4he razor Enife to dig out eny remaining shielding from the hole
in Lhe tazr Bleck.

CauIion
IF ANY BRAIDED SHIELDING RERAINS IN THE HOLE:

THE TRAMSCEIVER CaAN SHORT THE CDAXIAL CABLE
AMET CRASH THE HETHIRK.

18 HICROSYSTEHS



MOTORELE THC, IMSTALLATION

e Insert the inner insulstion pliercing toel imto the threaded hole inm
the tar block. Screw the tool down wuntil the threads botiom outs
then unscrew znd remove it. This drills 2 timue hole in the caole.

- 8 if mpot mlreade damnes imstall R g rim® @afpnke the transceiver
Lhiresds.

" CaUTION

HANMOLE THE STINGER MITH CARE.

M Insert the ftransceiver Lhreads into the threaded hole in the tar
blacks: &nd scred it down wntil Findger tight.

CAUTION

DO HAT OVERTIGHTEM THE TRAMSCEIVER.

i+« Connect the Lransceiver cable ta the transcelver. Be sure the
locking rlate is in the closed rFrositions Extend the cable to the
node beind Instslledy according to wour petwork ®lan.

The e M Wwigh %o anchor the ftransceiver &nd caole t9 an immabile obuech
frar surroTt. It %£his is doner leave some slack in the cable. This will
=ravent wnimtentional eullingd of the transceiver cable from pulling (2nd
rugsivle damadind) the Ethernet cable.

e «q.3 Installation

2. FPouer down Lthe sdzbtem.

lr. Femove the lend zovers om the VHE backslane.

. ARttach Jumeers to  bthe Jumrer headers on tHe UMEASLD backslane. The
WYHREZ3IO needs bus reauest and interrurt continucity. Jumrere snould
be arFrpilied to srovide conbtifnuite of the bus. JumrerTs Ere nok
necessard for =lpts thst conmtazin modules.

de Mzke s=sure the sdgstem has been urgsraded with the prorer FROM s Lo
gllow it to sddress the bus.

g: Slide the HVHEIIO in Lthe prorer =lot on the chassis. Hake sure it is
proceTly soated on the YHMEbus.

o Power ur Lhe svsbham.

12 MICROSYSTEMS
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THE. IMNSTALLATION

Te perfeore 2 memorw tpst on~ the WUMESICr Enter MM DE1GQOFR and enter
detes Tayiaw the data. It *he data i3 not beind shtored o
ra¥resheds euxasine the rconnection %o the bus: emuwlster and FOWET.
supeply, I evarwthina Ls stored rrorerlur the HUVHEITIO0 is fupctioning

coarrecilas
Egot Lhe szsiem

Exznrleif

TEMBUG 1l.27E0

L
]
d=t
[y |
=k
(=]
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HOTORDLA INC, OFERATION

CHAFTER 3
OFERATION
P | INTRODUETIAON
Thi saprkion provides Eh overview of hardware orerpgtlion: including

initislizetion &nd disgnostic arerztion.

-2 IHITIALIZATION PRECEDURE

Hlron powgr ey ar dawatem resety the HUYHEZZD will suecute a series of ROH bezed
tests to determine thet the module is functioning rrorerlw.

Uron  successful completion of the tests: the fall LED will be turned off.
These tests include @ LAMNCE register and loorbasck testr an  MPU testr 2
memorsd test for the 128K dengmic memordr EFREOY checksum tests and a2 control
gnd status redister test.

Fefar to the FUSIDOM User's Manual for software initislizastion information.
3+3 DPERATIDH

For information on the specific Frrotocol in uzes refar tﬁ the FUSIDH User's
rtarual

al HICROSYSTEMS
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MBTUREL® EMC, FUNCTIOMAL DESCRIPTION

CHAFTER 4

3 FUNCTIOMAL DESCRIFTIONM

4.1 IMTROBDUCTIDH

This section rrovides oversll block diagram level and ocrerational descriptions
foar fthe MYMEIID.

4:2 DESCRIFPTION

Yed«l  HCABOO0 HPU

The oanboard erocessoer is a 10 HH: MCLSBOOD Hicrorrocessor Unit  (HFUD .
Frosessor responsibilities include moving commands znd data to and from sustem
meeords responding te and denerating bus interrurtsy executing uprer lazers of
the selected rrotocol: amd rupnning the aptional Kermel firsware which comtrals
LANCE, imerlementas lawver 2 Ethernet a2robtoecols refreshes memory with software
refpreshny and surerliss timer functions. GCee Figure 5-2 for HUVHEIZO Memors Har.

f.2.2 MNode Address FROH

cvery Ethermnet stationm (host and MVHEZI3O0) has heen sssianed &2 worldwide 48-bDit
sddress bw the Ethernet Address Bdministrztion Offices. The address is used
fer stetion idemtifleestion an &8ll dats Ltramamiasiens. This sddre=zs resides in
the node eddress PROM and is initialized by the arrlicstion srotocol software
durind 4ha nesotistion rrocedure.

1.2.3 EPRIM Sockets

The MUHEIILD hed ktuwe Z2B=rin sochets for EFROM. These sockets accert 18K x 89
Ak o« By and 4K w B EPROK of various pecess tiners.

A.2.4 RAM

“Horg 3re 128K=hutes of dunzmic memory <with saribtu. The memory causes no walt
=bates whearn sccesepd fram Yhe ofpboard MCSEOOO0 HFEW. SBoftWwere rarresh occuriems
.02 af Lthe HMPU bandwewidtha

Frxrity error is rerForted as an interrurts The denaaic memory iz zccessible

“rom  the suctes busr from LANCE: and from the HESE400 HPU. The YHEbus has
hilidbhest acceds eoloribwr folldwed by the LANECE gnd HFL with lowasst sriorits.

27 MICROSYSTENS



AOCTORELA LHC. FUMCTIOMAL DESCRIFTION

NODE
anongss | RE0C0
PR .
[ ng
LAMCE
LT i
il
IT1Z8
ERACHK o
1 EDCEETE
118N
1L Ridd =
T a—- TER | woyNTORR
Wy STATED EI K "

SYSTEM QOMTRO,
QECDLE = : =
LLECH

ISTER R PT

WME INTERFAZE
MARPED -l-':CLIﬁ-

S s £

FIGURE 4-1. HWHEZ3Q Block Disgram
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MOTOROLA IMC. FUNCTIONAL DESCRIPTIONM

1.2:5% Loval Pus Imterface

A =indle onboard sddress and data bus is shared between LANCE, RaW and RDOHs
system bus interfacey and the HPU. Bus recuests ta the KFU cause it to wield
this local bus for VHEbus Lo HVHEI3IO accessy and for LANCE Direct Memorw
Grcess {DMA) sccess to onbosrd memorz.

While opne resource 1s using the local bus: 2ll pther rescurces are insctive.
Far esameler & YHEbus access to onmbosrd memory could be held aff for moere than
seven microseconddr while LANCE comrleted eisht DH& cucles. Similarl=r the
ML can comPrlete no work during LAMCE DHA'=. AL 120 rechetessec with 15400
bubkes w#er rackets and an averzde of BOD nsecs per word DMA =ccesse the LAMCE
DEa  will take arrrodimatels 7.4% af Lhe loecsl bus banduidih. With 5% of the
ous  used for sofbtuware rafreshe and nedligible VHEbwus access» this leaaves
irrrnnimetele BBY of the loecsl bus for the HMCAB0O0 MPU. LAMCE DM& use' of the
loczl bws is sroradies occusding 3 larde sercentade of the bus when in use.
Duringd the zctive recertion or trentniesion of datz sackets &n the 10 medabit
Ethernetr LANCE alone uses more than S0% aof the loczl bus bamdwidth. There is
a3 limit +to the nusber of back-to-back rackets that cen be Processed be the
lower level sProtocol before wurrer level processing has time Lo comrlete.

The WVMEZIG buffers &% many back-to-back rackets =25 there is receive data
triufFfer grace availables without the loss of status or deta.

The MWYMEIIG MNPU aoves data on and off the MVUME3IJO0. The host srocessor tells
Lhe HUHEIZ) where it wants the datz: and the MPU moves it there. IFf the heost
“ragcessor zbtemerted to debt Lhe dator 1t could conflict with the onboard memarws
wikh LAMCE DMA+ praducind inefficiencies. "

7.2,4 Clock Timer

A2 omE Limer rcauses 3 periodic inmterruet to the onbozrd WCABOGO HFU FTaor
Frotocol rpreocessing software timers and softwere refresh functione.
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HAOTOROLA IRE. FUNCTIONAL DESCRIPTION

4.7.7 Local arga Metwork Controller For Ethernet {LAMCE! Aa7$F0

LANCE femtures = MO megebit datz rater 8 MCEE000 HPU=coarstible interfacer a
La-bit datz bus: multirlexed addresss/dets buss a IMA controller with 24-bit
zddressings 2 sorhisticated buffer mansdement structurer 3 48-bute SILD data
bufTers dizgnostic aids: three wmodes of receive addressing comparisanse
CEMASCDH network eccess slsSorithmry snd extensive error reporting.

The 48 bytes of internsl SILD buffer considerable 4increase the initial
resronse  Ltime reauired for a DHA tramsfer recuesst. Once the DHA has starbteds
ot avarase af one word must be trapsferred every 1.4 microseconds ta sustzin
the 10 medgasbit data rata.

LANCE readile interfaces with the MCABOOH HPU: A& comeplication of interfacins
With the MCEBOODS HFU is & multimlexed a2ddress date buse which reauires
puternal latches for these lines. LAMCE imelements +the sizgnals faor
controlling these latches. The onchir DMA controller places LAMCE in theg hidgh
porformance catedare aof Ethernet controllers,. Avallable diggnesbics include
internzl ar eutermal loosback testss and ECRC logic check and data eath
velidation.

Tha three modes of nebtwark receive address comraricon are @ full comrarison of
211 48 destination address bits called the erhusical moder & logical mode which
puts Ltha 4B bits throwgh & hash Filter to determine 1 of &4 lozical tupes
cz2lled multicast moder and finally the rromiscubus mode where it receives Bll
rachetsr redzrdless of address., LANCE imrlements the full CEHASCD network
socess asldarithm. beon detection af a collisions it sends 2 Jam signal and
Lit#n FPollows & beckaff algsorithm before ztitempting Lo traznsmit egzim. Aftar
14 suycegssive collisionsy 1t reports an errars. Obher rerarted errors includs
banbiing transmitter (transmission of wmore than 1518 bwtes), collision
setection ecircuitry nonfunctionzls: missed racket due to insufficient Buffer
wpsrgry and 2 wmepdry bimeouwt (DMHAe memore access not camelete ip @ ressonable
smourt of tima). These errors cause 3n interruert to be denerated. Individusl
rackedt esppare dncilude CREC BTTOrS framing errocres Bnd SILD overflos or
undigrflow errar.

Buffer manzdemant Features include a defined eireular auesue of buffer
riescrictore czlled descrisrtor rinds. bWe te 128 buffers mas be gusued BuBitinsg
provesginsg  be LAMEE 2t anye ane Eime. Datz buffers may be chaimed to handle
lons rsackets in muliirsrle dats buffer ares=:. LANCE comtrals zn "own® bit far
sach buffer which si¢nals when the buffer Has been filled ar emrtied znd i
avzilable Por zction by the ProcesEBOT
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NﬂTﬁﬁnLn LHC- FUHCTIONAL DESCRIFTIOM

1.2.2 Begriz) Interfaee adartar [(GIA)

Thir EI& rerforms  the Haachester encoding/decoding necessary far interfacing

LAMCE %a Ethernet. It ic comratible with standzrd Etheret bus transceivers
oraratind 8t 10 messbitss/secs The decoder acopuires the clock and datz within
£id pit times (4500 [sect. It festures dHusrsnteed cerrier detection and

colligion detection threshold limits and transiemt neise redection: The
receiver decades Manehester data with uwur te rlus or minus 20 nsec cleck
Jdittery which rerpresemnts 1% of 2 bit time.

#.2:% Trzneeiver Connector

The trandcelver connection am  the MVMEIID is 3 15-pim conductar conmection

(MIL-C-24308) ‘that connects the MUMEZ3IG ta +the +transceiver cable. The
cennector is femaler with a 2lide latch assemblu,

4.2,1% Bus Reausster

Tite Bus reeuesterr and the econtroller 235 bus master follow the VHEbus

el fications. The bus reguest lewvel is Jumserer-selectzble a&and the bus
soaouest  dalgw=chain is surraorted on a3ll levels. As bus masters the VHE
vantroller sureliss 24-pits of address, The VHEbus reguester arbitrates on

pheery  transfer. Bus Clear (ECLE%) znd Bus Relesase (BRELZ) are not suerrorted.
Sustean Reset (EYSRESETR®) clears anw outstandinsg bus reauests.

d.2il11 Interrurtar

The finterruspter is rcomratible with the VYHEbus specification. The interrust
lgwel is Jumrer-selectable. The interrupt vector is demzmicellw erogerammable
uith  any B-bil wvector. The onbozrd HMCSBS00 MPU sets this vector which causes
the interrurt, The interrurter gusearts Lthe interrurt zcknowledge daisy-
rhadin.

2.2,12 Bug To Hpdule Sisnaling Interruet

fire host  aoccess to the upprer S12=-bwies of the 128KE-bute memory wimdow on the
MUMEZZS will cause an interrurt to the MPU on the HVYHMEI3Z0: Access to this
window does net cofrstibtute sn HUHEZI0 memorw pecess 8% the host will not be
foercad toc wailk for data transfer schnowled=Ze, FRead will result in no datar
wribe wWill pot zlter memoryr resromse ite duaranieed ito the host end an
irstaprru=t iz gSenerzted to the MUREZIOL HPU.
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MOTOROLA IMC. FUNCTIONAL DESCRIPTIOM

1.2+13 HMemord Map

Tine HWUYHEZZO subtends 12BK-butes of VHE memory space. The module 1ZBK resronse
address 18 Juarer-sealestzble anwwhere in Lthe svstem bus address sPrEce. The
EA¥ sBcoessable from the UHEbus is identicazl to the HVHEZIO DRAM between
Faitodn =nd  FLFEGLD. fiz bus master: the MVYMEIIG mau sccess most af the bus
sddress serace (Ses Memorw Mary Fidure S=12). The anbosrd memorw allocstion is
flenibles howeverr the MCAB000 HFU interrurt vectors must be Iin FAH. This
necessitates 3 ROMARAM switch after reset.

4.2:14 FKerneal Fireauware

The HUME3IZIQ Kernel supplies functions which control and monitor the harduware
Fazluresz of +the HUHEIZD. The Kernel manases LANCE status registers and
dezeristar rindsr eferforms software refresh and timer fupctionse: and manages
interrurtsy allowing srotocol software to be writtem in 3 high-level lansuade
zuch oz Fescel er C+ The Kernel allows downloading over Ethernet ar directly
prepr  the WYMEbus from the hostr and dathers running statistics on a2ll
conditions rerarted by LANCE.

3.2.1% KHLEUG Debudder
5 BOM bzsed debudfder is availzble far the MVHMEZZ0., It is a full debugsger with
mislLlirle breskeaintsr memore  examines npodifes test and mover @n zssemblers

izgetemblers downleocad carabilities: and includes seftuware memorw refresh.
Fur more inforastione refer to the MYMEIID Kernel User's Manusl.
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HOTOROLA INC. EUFFORT IWNFORMATION

CHARTER 5

SUPPORT IMNFORMATION

3.1 INTRODUCTION

‘4 echaster provides cofnnector sidnal deseriptionsrs rartsy Parts location
dizzramsy and schemstie diadreme for the HUYHEIIO.

«2 EOMMECTDR S5IGMAL DESCRIFTIONS

$«2«1 WNHE Pin Assignnmnents

The HMUMEZZC is inserted in the WVHEbus Pl and P2 backeslane sockets. The
AUREZIO cannector F1 signals are identified in Tezale 9-1 by min numberr rouw
numbary cidnal mnemonicr and sisgnazl nazme gnd descrirtion. Tsble 5-2
identifies commector P2 sidnzls.

T5:2:2 Transceiver C3ble Pin Assidnment
Bz specificstionr the HMYMEII® has 2 1S5-fin female camnmector (MIL-C-24302 ar

gommercial equivelent) with a slide lateh assembly. Transceiwver connector Pin
z=sidnments are given in Teble S5=3.
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SUPFORT INFORMATIOM

Connector P1 YHEbws Pin fA=zsidsrnments

T e e o e e R T TN N e e e et i D N R M e o o e o o

ROW
NUMBER

SIGMAL NAHE AND DESCRIPTIONM

O e e e i ) N N S e e e o e e i N D R b e o e e i

i

oDYoo=nuwo7e DaTa bus (bits O0-8) = PBidirectionzsl data

THELE E_ll
FId SIGNAL
NUMBER MMEMOKIC
1-B
Frlls GHE
1S5e170
1%
16 SYSCLE
12 o1
13 nsg
14 HREITE
14 OTaCK
18 as
Pk TACK
21 TACKIM

lines 4hat #srovide daztz transfer +to the
UHEbuUs .

GROUMD

BYSTEM CLOCK = A canstant 14 HHz imeput clock
signal that is inderendent of mFroecessor
areed, This sidgnal is denersted by the host
Frocessor and used for Seneral timinmg.

DATA STROBE 1 = &n active lew bidirectionmal
eignal that indiecztes = dates transfer will
pecur on detas lines DWOB-DV1S.

DaTh STROBE ¢ - An sctive low bidirecticnal
gignal that indicates a dats tramsfer will
aecdr an data lines DVOD-=-DVGT7.

WRITE - A bidirectional sisnel thzt defines
the rcucle tyrs s rezd or write. A high
level indicates 2 read ocrerationd & low lewel
indicates & write oreration.

DaTh TRAMEFER ACKMOWLEDGE = fAn active low
bidirectional sisgnal +that Iindiecztes walid
data is available am the dztz bus duringd &
rgad edeler o that data as been accertad
from the data bus durind 82 write cucle.

ADDRESS STROBE - é&n sctive low bidirsctional
¢idnal indicztes =2 walid address is an the
agddrass Buy=s.

INTERRUFT ACENAWLEDGE - #4nm active low La=ul
sisgnzsl that indicgteas the bous master i
resFranding Lo an interrupt resusst and

gxrects a8 vector to be rleced am the data
bus .,

ITHTERRLUFT ACKEMNDWLEDGE IWM = Al =ctive low
inFut signal. TACEINE and IACKOUT® sisnsls
form & daiss-chained TACKER, The ITACKIWNF
signe]l indicates to this module that =2 wector
fatel I8 ln Frodress.
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THABLE 5-1.

FIN BIGHAL
HUHBER MNEMONIC
22 I4cKDuUT
P A
24~30 AUGT -
a1 =12
a2 +5U

1 BBSY

2 HA

3 ACKFAIL
i v BGOIN
Ay EGLIH
& BGZIN
1Q0n BGIIN
S EGODUT
R BE10OUT
P EG2OUT
11 BEIOUT
12=1L5 BRO-BRI

SUPPORT INFORMATION

Connecter F1 VHEbus Pin Assignments (cont dl

o i o o e o e o o o o o o s o o . o o o o T T T o o o o o e o ot

INTERRUFT ACKMOWLEDGE OUT - An sctive low
outrFut sisgnzsl. IACKIMNE amd IACKOUTE =i=nzls
farm a daisg-chained IACK®. The L[ACKOUTH

gignal indicstes to the mext @module that a
yector fetch is in Frogress.

RODEESE HODIFIER (hit @=3) = Threc-stata
driven lineds) that eprovidelis) zdditiomnal
informztion socut the address busr such as
sizer cucle turaer and/or Date Tranzfer Bus
EOTES mastear identificetion. The maodule
resronds to data srace address modifiers onlw.

ADDRESS bue {(bits 1-7) - Bidirectional address
lines that srecify memory addresses.

=12 Wde Fower - Used bw LANCE devices.

#+5 Udec FPower = Used bw the HWHEZIO.

EUS RUBY - Amn active low bidirectionszl signsl
panerated (= }¥ the current bus master Lo

indicate bus wsssSa.

Hot arrliczable tp the MUMEZZIO.

"AC FAILURE -~ Open rcollector driven signzl

which indicates Ltinat Lhe aC inepyukt Lo Lhe
pover gurerle 1e ne londer beins eprovided ar
that the repuired inFut wvoltazdge levels zre mot
Beimd met.

BUE GEAMT i0=3) IH - Active low imsut sisnzls.
Hus #rant in and out signels form =2 daisu-~
chainad bus grant. The bus Zrant in sigZnal
indicates to %this module thast it mae HDecome
the mext bus mester,

BUEZ GRAMNT {(6=-3r OQUT - Active low autrut
signals, HBus grant i end gul stanals form =
daisg=chained bus =Srant. The bus =Zrant oudt
signsl indizates ka the nmext module Lhaet it
may becomz the nexzt buszs mastier.

BLE REDUEST (0-3F = Active low auteyk
signazls which indicate thet = sodule in Lhe
‘zisge-chein requires seccess ta the bus.
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21,22

24-30
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32

1=8
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11

12

13

L4

SUFFORT INFORMATION

S=1. Connectar Pl WUHEbus Pin Assigoments {(econt’d)

S e o o i it S N S - e s e R e o e s

AMO-AHT ADDRESEE HODIFIER {bits 03-3} = Three- stzte
driven gddress buss sSuUch B8 sizer cWele
twrgr andfor DTE mastor identificationm. The
module resronds to deta address modifiers

only,
G GREOUND
H& Hot arplicable to the HWMEIIO0.

IRG7-IRAO1 IHTERRUFT REQUEST (1=7F = Active low outrut
gidnals that denerate a3 prioritize interrust.
Level 7 i= the highest rrioritu.

+SUSTORY
+a5v +5 Wdc Power = Used by the HUVHEIIOD.

DYoe-DVa1ls DATA bus (bits B-15) = Bidirectionsl data
limes that erovide daztaz +transefer to -the

YHEBUE .
GHNID GROUND
5YSFaIL SYSTEM F#&IL = an active low bidirectiaonal

signal that indicates 3 module has failed the
test Prrogram.

BERR BUS ERROR = &n active low ipnrput signal that
indieates  an unrgcoverable error has ooccured
and the bus cyelep aust be sbhorted.

SYERESET SYSTEHW REBET - An =zctive low inrut sidnal
that will c3use the sustem to be resetb.

LUORD LONGUWORD = Three-state driven siznzl Lo
indicate tihat the current transter ia @3 32—
opit transfer.

BMES #DDRESE HOBIFIER (it S) = Three-state
driven af the =address bugr sSuch 35 siZa:r
cucle Lyrer andsov DTE master identification.
The sodule responds Lo datzs addrezs modifiesrs
arl=.
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HOTOROLA IHC.

SUPFORT INFORMATION

TABLE S5-1. Connector FP1 UHERy=2 Pip Assidrments (pant'd)

g i P P T T R e i S S . o e o e S e e e i i S i i e S e e . S S e O . N

MOTES !

EIGMAL

HMUMEER HWNEMONIC SIGHAL MWAME AMD DESCRIPTIOM

I S S NS N L 5 ] i ol 5 i - e e e s e~ - i S i i i " e o o e o S N - i " S - o i - e e i e e e Y

15=-30 AV23=-Y08 ADDRESS BUS thits B=23) - Bidirectional
gddress lines that specifve memory sddressas.
21 +12Wdc +12 YDOC Power = Used by LANCE devices.
22 talde #% Ydo Fower = Used bw the HVHEIIO.
"1. A1l si2nal directions sre with reserect to the HYMEIZD.
2 The bBus master t€ the device an the VHEbus that 12 inmn eamtral
of the tramsaction at the rresent time.

2. MA denotes signzal rpims not arrlicable to the MYMEZIZO0.

TABLE S5-2+ Connector P2 VHEbus FIN Assignments
“Trom PIN sIBNAL T -

C

MOTES?

HUMBER HMMEHONIC SIGHAL KAHE AMD DESCRIFPTION

s o o ]y T PN PWONER NN M NN NN NN SN S N S W

all LT Mat zreplicable 1o the HYHEIIO0.
1:13+33 £5U 45 Vde Powsr - Used by the MUVHEIZO.
2212 G BROUMD
2231
Femainingd MA Mot arrliceble to the HYHEIZD.
i KRES EXTERHWAL FRESET = This siZnsls when lowr
czuses the HPU to be reset.
2 AEOR This =wignsles when lowr Zenerztes 3 lewel 7
interrurt: cau=singd Eme softuware 20 abark.
Remziming MA Mot arplicable to the MUMEIIGO,
1 #ll sidnal directions are with resepect to the HUHMEIIO. -
b The bus mastar iz the device on the VHEbus thzt iz im
rantral af the trancsaction 2t the rFresent time.
3 ME depobkes sidnzl #ins not serliczble to the MYHEIIO,

i A e e e N . ] . i R s o S i e i o o - e e i e i e e i el e S e i " " e e e
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MOTORDLA THC.

SUFPORT IMFORMATION

THBLE S=3. Traensceiver Connectar Fin Assignments
Fin Humber Signel Mame
1 Shield (s&a notel
z Callision Fresence
I Eeceive #
| G round
g Tramamit +
& Fower
? Rasarved
B Reagpryvad
o Collisian Presefice -
19 REeceive =
11 Eerearved
12 Tranemit +
13 Fowgr Eaturn
14 Reserved
15 Reserwed
MOTE Shield must be terminated to connector shell as
well a5 #»imn 1 on both ends:r and must not be

connacted +to any other Ppin. No connections are

s#llowed on the reserved rins.

S e e e o N T T T e e e e o i e e e o L N

=.3 PARTE FOE THE MVMEZIO

the HVHMEIIOD

Comzonents Par

are shaown in Fisure S=1;

Farts Locstor Digsram.

Fidire S-1 reflecte the latest tssue of hardware 8t time of Primnting.

34
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BUPPORET IMFORRHATION
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MOTORDLA INC. SUFFORT IMNFORMATLIOM

9.4 ASE0CIATER CABLES FOR THE HWHE3ZO
Assnciated cables for the HUMEI3D sre as follouws.

i MALE i% econduckor 0" submipiszture type (MIL-C=-24308 or equivalent)
canductoer with locking roste.

1 FEMALE 15 conductor "D subministure twre (HIL-C=243082 or eaeuivalent?
canductor with & slide latch zssembld.

1 standard +trasnsceiver cablel Faur strandeds shielded, tuigted
Fair conductors Flus &n overzll shield snd imsulating Jacketk.

9.9 OUTLINE DRAWING: SCHEMATICS: AND HEMORY MAP

Figure %-2 shows 4the oversll outline dimensieons for 4Lhe MWVHEI3ZD. The
sehematic diadrams are dgiven in Filidures -3 through 5-12 and the swstem memorw

mer is shown in Fidure 5-13.

Tte schomatic dizgrams rerresent the latest designs. OccasionellEr minor
cepronent changes are made st the fTactory. Thereforer when rerlacins =
coppgnents aluags wse the same value a= the defective component even thoudh

the schematic diasram @may indicate 3 different value or tzre.
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ADTOROLA IHC. SEUFFORT IMFORMATION

FIGURE S5-I, VHE Address Fath/Datz Faths Schemztic Disdras
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HOTOROLA TIHC. SUPPDRT INFORMATION

FIGURE S-4. WYWHME SLAVESInterruster Controly Schemstic Diasgrawm
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HOTOROLA INC. SEUFPORT IMFORMATION

FIGURE S-5., WHE RUD Reauester/Master Controls Schemstic Diadranm
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FETSERLS ITHC. SUFPORT INMFORHATION

FIGURE 3-5. HPU Addreszs Decode and FROM: Schemstic Diszsram

i1 HICROSYSTEXS



HOTOROLA INC, EUPPORT IWFORMATION

FIGURE 5=7. HPU and MFU Bus Control Uiilitiess Schematic Dizsrem
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HOTOROLA IMC. EUPFDRT IMFORMATIOM

FIGURE 5=8%. Local I/0 and Bustem Clocks Schematie Dissram
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MOTOROGLA INC. SUPFORT INFORMATIONM

FIGURE 5=%+ LANCE and SIé4: Schemzstic Disdram
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HOTOROLA INC. SUPFORT IHNFORMATIOM

FIGURE 5-10., DTRAHM Control: Schematic Diadram
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HOTORDLA IMC. SUFPORT INFORMATION

FIGURE 5-=11. Frototere DRAMs Schematic Dizzrzm
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MOTOROLA IHC. SUFPFPDRT INFORMATION

FIGURE T-12. UHEbus and Comm Conmectors: Schnemztic Dizdram
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FETaRI A EHEi BUS INTERFACE FROTDCOL (EBIFD

AFPENDIX A

BUS INTERFACE FROTOCOL (RIF)

fi-1 INMTRODUCTIOM

is saFpendin defines the eratocol wused by a3 erocessars ar hostr 0
compunicate with a&n HUVME3ZI0 in erder ito manage network compunicztions. 1%
dogs mot define the functions rerformed on @lther side of the imterface before
e after receivina the dats. It defimes 3 method aof =zssing dats within the
untent of a2 cosesunication rprotoecnl and is the definibive document Por writins
3y 170 driver for the HBVHEIID,

Trie MUMEZZC eparforms several levels of telecommuniecsation proteocol errocessinsg
Lp affloed the burden from the host. The Bug Interfzce Protocal (BIP) 18 B
Mg b=-Lo-MYMES30 software interface uwuhich srovides om afficlent mechanism far
riralling the offlosded peFrotocoly without weinz snw rProtocol-speeific
shuregs, In this wegr & rrptocol running on bBhe HUVHEIIC mae be changed whnile
e orerstlng sustes I/0 calls remain the ssme. The usar gzrecifies the
#rotoeel and orerabion: using sustem IS0 callss and the host IJ0 driver
foruards these repuests to the MUNEIZO.

f'a
Lh

Tine Tirsl pratocol rlanned for the HYHEIIO will be the ¥ercx Netuork Sustem’s
flonwgnced Fzocket FPrateealr dincluding 211 lawer lawwrss. Future srotocols to be
inslesnanted wusind  bhe software interfsce defined herein Lfnclude ECA/=-72
Traznsrort,lewer and ARFAnet’s TCPAIF.

f.8.1 fGunerzl Descrirtion of Comsunication Protocols and Usadge

The Drenm Sustemz  Interconnection (0851) geven lawer model for commuonicotions

toeal: erovides a useful frase of reference for 2 discussion of Protocols.
Eriaflgr elarting from the lowscst lzwerr the seven lzwere sre: the rhusical
Tdzarr in this csee Etharnet 2.0§f the data link laverr definimg the cantrol of

Lo Lrgfemission a2nd the lowedtl level addressing fermate! the netuork levers
nivh pFrowvides for @Bade=to-end 2ddressimd and multirle petwark socgasd the
Leznseard lagery which pravides relizble senuenced messase deliverws the

By AR lager: dafiming the sters used duringd 2 communicatian zetsion? the

sresentetion lawer: which traznslates if necessaryr datz fernats so that
itasimilar devices can communicate with 28ckh otheri and finslly 4he
rerlicakion lagers which iz besiesllzs the fTunction whieh Lthe user wishes to
2¢efara yslnd the lower levelsr such =zs file tranmzsfer.

Y MICREEYETEREG



MOTRROLA THE: EUS INTERFACE PROTOCOL (BIF)

Blree bhe sgcssigs lavwer desls closele wibkh bthe orerziing suwetes in the cense
Lhat it wust cayse Lesks bto execute yuron reauestr while the trznseort lauwer
duels  mare wibkh the actual traznsaissian a2nd recertiom of detzy this is & Sood

brezking point bBetlwesen those funckions executed i1im  the host afd those
Funckiaons pecformed by the front=end sroceszor. The tranarart lawer p@grforms
Lhe furnclkions of relizble transsicsion snd messaEe scknowledsenaentrs 2nd when @
ransrert lawer messade 1s not  ackmawled=2ed within some protocol-specific
fleryzly the nessRge in retronseitteds Thuss nol only must outdoing messadges
2 sagged down to the network lager for roubind: but thes pust alz2o be saved
r rossible retranemisslon until thew #re @cknowled=ed by Lhe destination or
Lrepserart lawer, Given that the HVHEZIID has 2 timer funchtion and the sbilitu
bty resd  a2nd wirite hoast memores id le =zn idesl device to imrlesment the
Leansedrt lawdrr 25 well gs the lower levels Ffor Ebheenet.

sy U pee

L

Tradiltiaonzllyus Lhe *I1I/0 Driver® has been the code whiehk desls dirgectlu with
zaripheral I3 devicas Hore gpecificelle., it hes been the code which
irterfates an I[70 device to 8n orereting swsten: rresenting commands snd dota
Le g serirheral I/0 device. This 1is the case with Lhe HVHEIZD as wells
howeyars  the HYMEII0 rerforms orerations and rossiblw transfoarmstions on the
iiptzs =uch 26 aprpendingd protocol-sprecific dzts headers &0 outsScind messades
hefere theyw arrear on the mediar which 4n this pzse ie Ethernet. The
imrortznt point i that bthe I/70 drivaer doesn’t know anwihing sbout the content
At Lthe datas 1t 1s merels concerned with Lhe exchange of Lthe datz between the
gear Rezsk il khe host and the serifrherzl device. If the 10 driver can be
vefined sweh that the warticular protpoeol in wse need not bhe knowne 2
cergrabion of funption ensuesy 2llowing modular software develorment: This is
the ozae with the MUMEIIO. Hnen using this document to deywler rrotacolss 1k
reconuended Lhal the develorer bezr in sind this sereretion of functions.

4.2 ENVIROMNENT AND INTERFACES

Tha HUHE22S  software interface senables host srocsszor to control Ethernet
conapunicstions &pnd  eprotocal proces=ins im0 3m HUREZZO. The most is the
pianbralling device simpce it initlates #ll activity and determined when dzta
Lrzmsfers take elzee betwesn itsplf and the MVMEIIO. Host common oreratind
simbams whish are cersble of hBandlins ss¥nchrondus communicationds should be
ible Lo suprort i MUYHMESIL using this software intesface Frotocal.

k|
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HETOROLA -TNC. BUS INTERFACE FPRETOCOL (BIF)

Broed Lhe HBUREZIC contezime an MCAEGOD HPUs it ic carable of more intelligent
gtivitd then simrly gecting 2z 8 front~end protocal Microrrocessors Umit (MPUY .
Fus przmslas twa MUMEIZG's can be ecanfidured on a8 common swstem bDus 2= &8
rigtocol Z2zbtevdw from ane Ethernet to zmother. Nothinsg io the crigdinesl desizn
rrecludes such 2 configurationd indeedr this is 2 confiduratiom planned as an
2=en  For fTuture develorment. Other tuegs of dzteusds can be imsgined alsoo
Uich maw czll  far the MYHEZ3D to ack 35 an intelligent bus saster:

cantroilind various sarts of devicms and device eontrocllers on 3 swshem bus.

R:Z:.1 Trnterface Characteristics

Tiee MVMESZOD software imterface czn be characterized as simrle wet flexible.
Tiw nuader and locsztian af the 170 msailboses iz nedotisted a2t staert wep Ltimer
sllowind the host Lo specify its sreference for their lacatiams Onice the I/0
meilboy nedgobistion is comrleber the I/0 meilboxes are used ta exchznge data
inrinE a ftransaciian. The HVHMEZIZ or the host will move whztever detes is
fugaribed throudl the wse af the /0 mailbox. Thiz #llows the user ko arecify
e rrotoool Tamile {such as  XMSY and lavel {e.s.» sepuenced packet) desirads
Lius  pllowing the I/70 driver to be srotoen! inderendent while zllewing the
paer gocceesds bo 211 Frrotocol lewels mresent on the HMUVHEZZO, Additionallus each
ide of the interface has the abilitw to regusst the other side to interruet
ety wran  comrletion of the +ransactionr so0 interrust gvgrhead ca2n be
Finale Luned fpr & specific host-MVMEZIZIO combination.
B2 5 result af the mailbox nedebklistion Phases Lwd zets of 170 mailboxea are
definedl onae gat for host-Lo-MVHE3I3D requestt 2rnd one set for MVHEIZO-ta-=host
apiiegha ;. This rprovides & sSusmetric imerlementatlions g8llowingd for multiple
MUMESED and other configurstions. This fzectr along with the level of
indiractneqs provided bw rlacing addressed of datz structures tn the mailbonss
rovides gaximum Flesibilityry configurabilituer 2nd expandibilite=.

%+3 FURCTIOMAL SPECIFICATION

Th2 sufluare rrobocol described im this document binds tosdether 2 host device
yiriwar camd 2 gommunication Protoecal erogrsm rumning in e2n BWREJIIO.

[ = ]
= i

Boftuware Configurations 2nd Hodes of Oseration

T=a HYKEZIZIY Keroel resides in ROM a3m the HMUVMEIZ® @module. Breliecstion

rradremsy lncluding the IP IS0 puecutive amd the sratocol zeprlicetiaonm ProsSrame
mzz ve downlosded into WYHEIIO wmempre 2nd started in cooreratkion with the
Honnel . Alterpotivelas thewe too may reside in BROM.

k! MICRO3YETEHS



HWETARTEA IHC. BUS INTERFACE PROTOCOL (BIF)

Thrwg andos of ares-ation 2llow foar the downloading of an arrlicstion rrogram:
Lhs negatistion af cosmunication rFerametersy and the sxchanse af Ethermei
1rafka i,

The HUVHEIZID softuare poperates in three mador modes!

. Initizlization mode
e Medotisztlon aode
rs Peegrzbion aode

f1:3:2 Inikizlizatipn Mode

Whar  bthe HUMEIIL is resety for instance uron first applicetion of rFowers the
afi=tased Kernel =rersres the HUKHEIIO to receive the arrlication rfrotocol
aftware that will reside in MUMEII0 FRaH, Once the Kernel has given
-ermissians &he arrlication protocols will enter the HVHEI3? RAM in one of

Lii@se wawsi

"ownlozsded Mrom the host
v MUrlaosdad from the network
¢ TeransTerred FProm the ROM

In 211 thres CASER? the zpplication softusre will be moved to HUREIZD RAM.
zrad it will issue @ commend to the HUNEIIO0 Kermnel to start the arrlicatian
punnlongs (Ferraisstion to load is not sSranted if an arrlicztion has already
hegnn [osded, )

5.,2.:2 HMNegdetiztion Hode

o= bhas zeplicakion code is ficst startedy usually upon being losded inte Lhe
HUME3IIOr it presares to nedotiate with the host so0 a3s to detersmine the
:terzcteristics desired for oreration mode. The host uses a3 mailbox Lhat is
defined bw the MYHEZIZD for use durins neschtiationsr and initislizes =11
siuvgs  in bhe ‘mzilboxr 88 well 25 aodifwing two sddresses in the firmware.
M2 aseplicalion rrodram examines these definitions and responds by assidaning

ieriiyesg hosb Aunber and Pilling Lo sne default welues. One of the nedfatiated
PRy i% bthe locstion fand numberd! of ather mailbanes toa be used in tha
srerahion wlde.

.a.4 Breeration Hode

When  Bokis thke hoet end  bthe HUMEIZ] hasve cosrleted nesoiiztionsy normal
prerations taks place be meansg of the mewly nadotiated mziltoxes. Reauests to
sy peids 2nd write can be made ko the MYMEIZO0 arelicaiion prodram.

i HICROSYSTEMS



HOTORGLA TIHMC. BUE INTERFACE PROTOCOL (BIFPZ

fvd EIP DFERATIONS AMG COHMAMNDS

fed. 1 Initializatiaon

The MUKEIEZC Provides three different sethods for initizlizing the apelications
srodram code in the MYHMEIIO memorud =

- Downloadinsg Hode

i Urlaoading Mode

[ Fesident HMode

S R | _ﬂnunlaadinz_ﬂndn. Hhen the HVHEZIIO is resets far imstance wuron first
i=tication ot sowerr the ROM-besed Keérnel g2ains conbtrol end srersres Lhe
daviee for downlosdingd from & hest eprocessor. Usin® the srogrzm "EHPLD" (far
CUNMEZES  L0AD)e: bthe host ascouires rarmigsion Yo download frem the KUHEIIO
Eornale loade +the srrlication erodras cgde intko the MYHBEIIL mpenorar and
instrects the Kernel +ta start +the aerplicatiomn runming, (Permission to
unWnlozd is not 2ranted 1T an a2plicstion has elresdy been lozded.) :

2v4,1,.2 Uelpadipsi_Hoda. To be cupelied
Sa4,1L.:3 Eesideni_HMade. To be surrlied

R O B | Initizlizatioo__EBroceducs. In order 4o bedin communicetions Lhe
MUMEZI0 2nd the host must sdree on 2 series of address locations thzt rrovide
= commen d4ragnd for date sheripng. There are five phusicsl bus addressesrs
rogliding in the HUMEIZ®» which heve been srblbirarily assidned. Thew are
desoribad uwusind the format "X¥E¥nmenn' which indicates that thews sre offsets
from +%he stesrblinid address of the MUVMEZIG. XXX¥X is defined individualilew for

vaeh asrgrating sustem and bBue strugture. The following &re the five locstions
s Shwgdr values. Filaure A=1 illustrates the inltislizetion address bhlocks.
i« Kermel JUMF commernd locstion KEXEL1000
tve Fiimuware start addresns location NEANEL00
c+ Default nesotiation mailbon lacation KEXH1G08
d+ - Befagll hodt mailbox locztion EHE¥1018
2y Defsult HUMEZIZIS meilbox locatian ¥EXX1034

=3 HICRDEYSTEMSE
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[HE. BUS INTERFACE FROTOCOL (BIFY

(4 mmmmm e =R o =31

| == | —mmmmm fmmmmen | e |

| | Kermel JUMF coammand

I . | location

e~ | mmmmmm o [ e s ]

i | Firmware stert sddress
i | lgeation

| | Defeult negotistion mgilbox

I i
| I Default host mailbaos
| |

R et ERE | ===

Figure A=-l. Initialization Address Blochs

KEermel JUMP Cesmmand Location EAENI1000

This address defines the loecztien that the HUHEZIIOC Kernsl is
gantinuzlly wsonitoring whenever the MVMEZZI0 is reset. The host will
logd the command “JUMF" into this locstion whem it is time faor the
MUMEZIO® Kernel to begin its role in the initislization.

Thisa wvalue is orlfSinslle sebk te O b= EWFLD. The hott will chamnde the
walue ta S9800000 to begin the sxecution of the firmuvare during the
nedntisbion rrocedure. after 4Lthe firmware has been ztarted: the
HWUMEIIY Kerpel will reset this locaztion s& necessary for oreration.

Firmuera Start Address Location KEEX1004

Tihe MUMEIZ0 RAR address defines the locstion to which the HVHEZ3I0
Eernegl 4= ta " JUMP®* when it 2efiine its role in the initizlizeticn.

Tnis «welue 1= @riginslle set to the interpnsl MUHEIIOG address of the
mzin ek roint of the =w=rotocol firewsare by ENPLD. ATteET
tnitializationy thisg address is iysaEd ag 2 KerAael/firmware
vammipeiztion rolinter.

Nateault Negotiation Hailbox Lecastian AXXLAG08

This adfress defimes the localion that the host and the MUHEZZS wWill
sse for +the redotiation communicelbion. Each will place infarmation
ipte and remove informasiion from 2 meilbos 2t thie soint.

Turing initizlizsticns thea rhesieczl buws addeess i3z set by the device

e e besed  GFOR Jalues thzst wers astezhblished during the orifdimsl
susbtan configurebian .

i | MICROSYETEHWS



AOTORSLS THC. BUE INTERFACE PROTOCOL (BIFD

G, DNDefgull AUVHEZ3ZD Mzilbox Lacatien XE¥¥1a38

Thie address defines the lacstion +that will be used far 31l dAate
Lransfers and communcations from bthe howt o the HVHMEIZG: if no ather
address 1s sprecified be the host.

During Ifnitielizationes this vzlue is set b= the HVHMEIIO based uron walues
that waere sstablished during Yhe original system confidguresiion.

.8, HNEEDTEATION

Tha mnedotiation frocedure establishes 2 firm list of msallboxes for use by the
HUMERIS and the host. These values 3re traznsferred frem one Lo sfrother via

4w nedoblabion azilbox, Figure A=2 illustrates the neadotiztion mallbowx.

s e Lt et - Lt |
| =i ===
| | Version
| m=————— = |
| i Host Id

| I Host Hailbox Caount

| = mmman]

| | HUMEZ10 Mailbox Count

e B et e |

| | Host Mailboux Addrecs

| ——mm R Rl EEE T

1 | HURE3IZIO Mailbow Address

| mmmmm | mmm e f o | mmmem ]

FIGURE A~2., HNesotiastion Hailbox
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HOTOROLA INE. EUS INTERFACE PROTOCOL (BIF}

Hed.Tel Versian MNumber

This walue defipes a3 lé=-bit musber that has been =et bz the host for a twas
fold =urrose. The version numbers are unisue for each relezse angd are stored
i khe header Ffiles., The version number is camerared to the valuse in the DS
tternal to determime if this relezse of the Prrotocol soTitwsre can orerate an
Lthis 08, First» 4t is wused <(bu 3 test-gnd-set eprotocol) bw each host to
srbitrzte access to the negotiation meilbex. Secondler it sllows the WUVHEIIG
lo detarmine the bete-suar nature of the host.

R iBe2 Hest LB

This walue defimes =3 1&=bit number thet is sebt bw the BYHEIIQ during the
nmedotistian epraocedure tc wuniguels identify ezch hest on the Pnetwoark. The
wzlue slaped i the mailbox by the HUMEIIS will be used to identif= zl1l
ensling I/0 reauests bz the host.

f:4:.2:3 Host Hailbox Count

Tieis walue defines & 14-bit number that establishes +Lthe number of host
mzilboxes that the hast desires to use, If this count 1s set eauasl to zerar
Lhe defeulbt value of ane mailbox is uszsed.

SediZsd HUMEIZIO Mzilbox Count

CThis walue defines & 14=bit nmumber that estzblishes the number of HVAEIID
w:ilbovwes that +he kot desires to use. If this count is set Bauel to zeros
7 default valuysr of one seilbox is used.

Bty 2.5 Hogt Heilbos Mddress

Thig wvalue 3 8 32-bit phusical bus sddress that tz set by the host to deafine
Lve slarting locstion of the host meailboues. If thi=s 2ddress is sot eousl 1o
seragy bLhe  dePault walue thet the HYHEZIO srerecified in the intizlization
GufreYsEE 1z used.

Y moulblele hest meilboxes are establishedr their addresses are 2ssumed o
e panbiguousy gharting Cith the locatian sepecified inm this Tield.
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A4 Zed  BUREIIR Mailbow Address

Thig walue is g F2-bit rhysical buz sddress thaet is set bu the host to define
the stertin=g location af the KNYHE3I32 mailbones. If this address is set eausl
ta =zeros Lthe defzult value that the MYMEZIZ0 serecifled in the Initizlirzation
dddresges dis wused. When multirle msilbouas 2re establishnedr their sddresses

Se@ assumed ta be contidunusr starting with the location srecified im this
fiold.

M, 2+7 MHegotlation Procedure

T the nedotizbion meilboxr the hast sets the version number and Lhe host ID
to =eroe bthe host znd HUHEIJIY mailbox counts ko the areprorriste waluess the
ot and MUMEZIIO asilbox addresses to the correseonding locations znd the
Firmuyrs start addreas +o the firmware entry Point address. The host then
sots Lite Eesrmel JUWMF command ko BOBOOOOO.

The HVKREIEZD Kernel recodgnizes this neu command ared bedgins the intiaslization
NTCEBSS . The Kernel will resd the firmware stazrt addresas reget the comamand
‘n the JUHF Fieldr signalindg the host ithast it hzs receiverd the commandr lozd
Ltia addrsss  for the starting subroutine that will be used to imtizlize the
LAMCE znd build the reference tables that link the Kernel command ta the LANCE
in Lhe second fielde and then Jume to the host srecified address to bedin
grveruticn. When the HUHEI3IO hes rrocessed 211 of the waluess it slaces the
host ID Im Pield two of the negctiation mailbaox. The hesty ewensing the chande
it tha  IDy comerletes the negotiation Procedurs by tranceferring and stsrting
Lhie host 10 For identif=ins fuyture LYe2nesactiians.

~.4.3 DATA TRANSFER

e dats transfer procedure is the most used BIF operations It facilitetes
e mavamant of dzta streams from the host tp the HVHEIIL RAM snd wice wersa.
I'' pecfPapas Lthesd bransfers bhrough meilbones that were esitablished durind the

nvdalistion rrocedure. Figufe A-3 illustrates bthe datz transfer mailbowu.
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El4prmatele by the
are uERd bDw the Hasi
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wvalue LS
hoest znd the MUMEZ30.
ko instruct the HYHEZIIO0.
are used bw thas HYHEIID to instruct the host.
comaand field to initiste the ection.

BUS INTERFACE PROTOCOL (RIP)

Status

Secket ID
Transactian 1D
#Hisc. Farameter/Result
Source Address

bestimation Addrews

Bute Lount

Datz Transfer Hellbox

2 14=bit commEnd code thet is lozsded
Table A-2 listzs the cemmands khat
Table A-3 list=s the commends

The walue iz =laced in the
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TABLE 4-2+ Host ta HYHEZIZID Command

—— [ e o o o W

T L T ey ——

IDLE {
OFEHN i
CLOSE 2
READ 3
WMRITE 4
ITOCTL 5
MOTIFY &
O F
YOURS 8
ABRDET )

e e P B e ke e e i e o S

THBLE &-3: HYHEI3I0 to Host Commzands

B S e e e o g [N PN el R e s o o s o i P

COMMAMND VALUE
IDLE o0
PENDING 814
TH B24
ouT B34
WAKELP B&4

B e B i e o o ot o T O . i e e
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Zu gliternateldy usind the=e cammzndsrs the MVMEIID znd the nost can connunicebe

atif  transfer date. There interaction of the commands is ifllustreted i4in the
mailbox state trHﬂEihiDn_diElTlﬂt Fisure &=4.

M E
== {(TOURE ) ———==m= b
£ i 1
r I E I
H /! % |
[IDLE | ===——=<=>{COMHAND ) ~————== FLINAOUT Y= + |
o L | I 5 o |
i ! |E iH i | E I
| E Fi 4 W ! H i E v
femmmmm———y [ERROR} CGEORT) V=== QR )=
- 1 | 1
I IH |E i
| y I "

D e Tt R

Figure A-4. MHallbox Stzte Transition Diasgraa

2 IDLE €0 or O0H)

IDLE 18 the initisl 2nd final stetes. The mailbox atate is sot te IDLE
unen the msilbox is created.
b+ Action Coasmands

L. OPEM

OFEMN LIs issupd bw the host to gsteblish =2 conpection on the netwark.
Ho dats ig transferred, Returns a8 DOKE.

2. CLOSE

CLOBE is issued bvy the host to tersingte = confgcticn on the
retyark,. Mo data is trznsferred. Returns § DONE or & PENDING.

REAT {2 i=sued by the jost to notify bhe HUYHEZZO thet it is resdu to
reeaive dzta frox the HVYHEIIO.
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4, MRITE

WEITE 4is issued by the host to notifze the AVMEZISD thaet it is rezdu
to send dsta ta the MYHEIIR.

@. IDETL

IDCTL: i= 4issued by the host +to notify the MUMEIZD 4hat network
centrol infarmebtion must be exchanged.

d+ MHOTIFY

HOTIFY is issued bu the Host when it receives a rending coamand from
bme MUMEIZIO. MHOTIFY resussts the HUVHEIZS e interruri the host uran
the comeletion of 3 particular addreds cofversion that «ill accur in
the future.

7o OK

fi¥* is issued by the host when it has rerformed & data transfer Trom
the HYHEIZI0. The host will slse return the actusl bete count af the
datz sa the MUVHEI3O czn determine whether aznother traznsfer (3 needed
Lo mowve the entire data.

2. TOURS

YOURS is dssued by the host to notifue the AVHEZIZY ito rerform the
dzta transfer on its own. Eefore issuin=g the cammands the host sl=zo
traznslates the addresses of the data to =hwsical bus epddresses,
This eammsnd is onle used on those sustems where the MWVHEIID 1=
carzble of serforming Ltransfers without Rosk zssistence.

9. ABORT

ARORT Ais fseued bwe the nost whesn the MMHEZIZIL has reguettbed
imrpassible IWH o QUT address. The HYHEIID will return the meilbox
Le am idle stales when (Lt receives this command.

i%. FEHIIRG

PEMOTHG is isgund bw the MUVKEZID uwhen “he host has recuested a READ
ot UWRITE rcommand znd Lhe HYMEIID cennot immediztelw raturn sn IN or
BUT ansdes. Usagn receivins 3 FEMDIMGs the host mas issupe a MOTIFY
e E2r ARDEY .
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13. 1IH

IH is dissued By the HUHEII0O in resronse to the hos=t reauest for a
NREITE. The IH sidnifies that the BYMEIZIQ hee Fravided an HUYHEIIOD
saurce zdoress Tar the data tranm=sfer.

12. WaAKEUP

HAKEUP iz issued by the MVHE3IZG in resronge to 2 mrreviously issued
FEHDING/HOTIFY secqusrice. The WAKEUFP sianifies that the zddress
conversion =rocess is comrlete and the host mazy conbtinue its role in
the trzrnefer,

f.d4.3.2 Hogbk._ IO This walue is the 1&-bit mumber that was set bw the
WUIHEZZED during Ehe negoatiation rrocedure. It is u=ed by the host to identifu
1] T/0 eroaursts,

A.d.T.3 Btatus. This value is a JIZ-bit comrletlon status that is et b2 the
HUMEZZO, If no errar accursr & Tile descrimktor or datea length is .returned. The
ETTOT numbers sre those assidned by XHE to sigmel XNS softuare. The zction an
Lhe error codes @re taken by the ¥MS saftwzre on the haost.,

vd  Spcket Ih. This walue is a ZZ-bit socket identifier that i=s zssidned
he WWHME3ZZY in resrons=e to an OFEW command bBe the host. It iz used be the
ost on every Ltransfer to identifuy the facket that is beingd used.

O e Iraoszctisen.lb. This welue is=s 3 F2-bit guantibe that is suprlied bw
Lihe Moot to identifw esch trensaction. It is onle used b2 the hest.

- . Mizcellapggus-_Ezczmaler. This wvalue is a 32-bit cuanptity that 1s
veed by the DE: IN or OUT command to reiurn arsumentt.

AeleZT Source..bddeess, Thisz walug is a2 I2Z=pbit zddress that is surplied
:1bernglbelyw by the hoat znd the MYMEII0 tpo identifwe the locetion of data to be
moved in 2 teransfers.

5.4.3:8 fOepasklopstinoo bddeessz. This wvalue is & I2—-hit dddress thal i3 surplied
s tapnegbely by the hoest and the MUKEZI0 ta itdentife the location Yo which data
ill be moved in 8 bransfer.

Gedad.® Bata_.faumk. Thig w2lue is 2 3I2-bit traznsfer bute count that Ls
zurrliad altarnstel= bw the host and MYHEZZIO0 Yo define the lezngdth of the dats
w2 Be traneferred.
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I"'l'\-"|+3ll.5

Datz__Icmoszfac__EBeocedure. The rrocess for communicsting 3 cammand

From the hozt te the HYMEIIO0 usia=2 the HYHEZZD mzilboxes that were sstzblished
during the aegdotistion rrocedure 19 & saries of simrle sters.

Wzit for natlbox command to becoma IDLE.

Set the HOST ID.

Eel the socket ID as returned fram 3 errevious OPEM: or zero Lf thiz an
OFEM.

et the trznsaction ID to any value to be returned 25 an identifier of
thies transasction.

Sat the miscellanepus rarameter as reaulred By the sarticular command.

9e¢t +the source aor destination _sddress and bwte count for the user
bufFfer.

Set command
Interrrust the MUMEIIO.

Heit for the command code to change.

1. If the command becomes IMs the MUMEZI0 has provided an HUHEIZO
destinztion address. Either rerfora the core snd set the command
cade %o IDLEr or convert the host source sddress to 3 bus
rhuesicel address and set the command code to YOURE and wait faor
Ltha cammznd to became IDLE '

2y ITf the command becomes RUT»: the MUYHE2ZQ0 Bag srovided n HAVHEZI IO
spurce sddress. Either rerform LREe copz BRd =2t the commznd code
te IDLEy or convert +the hast destingtion address L0 &8 bus

rhuysicel sddresz and set the comaand code Lo YOURS &nd wait for
the command ta bSecoame IDLE.

Ll

If %h2 command becomegs FPEMDIMGBy set the command to WHOTIFY Bnd Lhe
HUKEZI0 will issue 2n interprupt wepon later compleiion. Wait faor
Lita gpommand to become IDLE, Alternativeluwr set the command 4o
AEDRT and return bthe gtabkus to the user or a2utomsticelly schedulas
¢ ra=ankbkrg latar.
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If the comreand Becomes JDLEs return the statut kg the userts

The rFrocess for communicating @ coamand from the HVYMEIIO Lo the
hosk wsins the hoasat meilboxes that were established during the
nesctiztiaon rraocedure is also 8 series of simmle siers,

thw command code is WAKEUF: wse &he mailbax contents Lo

comzlete = Frevionusle lssued FENDIMG/MOTIFY recuest.

The

Frocess for communicating a2 comsend from the HUMEZZ0 to the host

nsind the heost mailboxfiesy that we2 {uere) established during the
ricfobistion #rocedure 18 Blsa 3 series of simerle stprg. See Fliduyrse

. R

T o o e e e . L . e e s o o i

i Host & | i Host B 1

FIGURE &-5. Mozt Dests Transfer

Host & wznts to trensfer dats to host B, Host A (A) notifies the
MUMEZIO a3 {(a) ta aoren 3 socket.

& returns the sacket number that uwag agrened.
f issues an BPEH commanmd an that socket.

Host BI{B} econtinualle has af sutstanding BREAD om its courter
parket [sas HMOTEY.

HUHEZZO fBibd pepeiveas the OPEN command on the sourier (well-
krnown? socket.

= agsidns 2 new socket Tar commumication.
h ootifies K with 2 WARKEUP command.

E rlaces & READ tg the mev communication soccket.
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HOIE

If no outstendind READ muists and the sacket is
nat  asynchronouar B will pgeceasionzlle samrle
incaming soecketz leocking far incoming rackets
{known a8 polling) If mo cutstandind READ exists
znd the socket is sswnchraonous: b will notifue B
by interruprting with 2 "SIGHAL" command.

#.4:4 ERUN=-TIWME PROCEDURES

Tie  Firzt rcomepands executed bu FUSION sust be xbs=-grene wdd—-orenr wag=Tlies
SER-pFen gnd  XsP-DFER. These comsmands define the socket connectionss when
g ing Live rum=tiese librarg funetians.

f.4.5 Resiricbipng On Use

s Medgtigtions muz=t be =matisfactorily comrleted prior to issuing ILrO
reguasts.

A Thie Hast dewice driver must wait for the comrletion stetus uron =
CLDOSE cosmanmd Lo insure that all I/70 on the sestem bus is comrleta.
% Zrror Hazndling and Becovers

Crrar conditions can be essily dealt withs with due ressect fiven to the
restrickions  abaove. Bynchronous errors maw result from inwelid socket ID's»

~penchronous errers asy result from network rroblems,

f.4:7 Host/BIF Ipteraction

Mt Tal Iocitizlizatigtieca--Addreszas. Paradrarh A4, degscribes t.ha
itiitizlication addergsies thet are yded to define the ngfotiation msilboqeszy &=
q2il  me begin sustemn initislizstion. The walus of these sddresszes is- 2
funatiors of where the host oeperatind syesken sargchts the bus mesorew Lo be
loxgtad. The =addrezzee =2re ‘inittislized 4throush thme u=2e of Jumrers on the
MUMEZES. Far 28 discussion af houw the Jumrers sre to be setr refer Lo Charter

-
R

f.4,.7.2 Adccezs._lUsesd. The addrestes are used bwew EIF to rarfaerm dats
Lrensfers from the hostk Lo the HUMEIZS and vice wersa., BIF works with Luno
different addresnes:

e Phusicel bBys address

MUMEZIN BaAMR Meaor2 ficcess,
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Jaa Fidure f-d. Daka resides zt point X in the HYMEIIQ RAM. Hhen the HYHEIIO
MFY meeds to sccess the date at ¥ bw ustingd gddress B. When the host wents to
secess the deta 2t We it will use address A, Althaoush both address A {the
eliztlez]l bus addross) and addrees B (the local azddress) roint to Lthe saae
wemptry lesations thee are different wsluss,

Each sddrese is 32 bits. The lower 17 bits are the =swe for the local zddress
zind  the bus address. It is +the higher 15 bits thet vary from swstem Lo
sustam. These 15 bits are what the user sets with Jumpers &t confidurstion
Yimes in gecordance with how the hast operating sestem has confidured the bus.

Al eExecution timey it is the BIP resronsibilite 4o trenslzte one address fo

imather.

Altheudh  room for @ 32=-bit address has been rrovidedy most sz2cstems onlwew use a3
Ta=-kit address. Fer these swstemer the lower 17 bita are the same znd fthe
Hiighar 7 bits are susiem derendent.

Fi- 5 BEYSTEM DEFEMDENT CONSTRAINTS

Far the VERSAdos systesr the ueper level hits are set to OO0DE.

[=5%28% A1

| S

I i

HOST I I .

R BT | i
| Pt ! MUMEZZ0
| | B et e
| 1 BUS 1 | mmmmme |
! l | I IATDRESS B | HFU |1}
| I ! 1 I et I
I I I I i | | === ]
I I i I | | |
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FIGURE A-&. Host /HMUMEZZ0 Relztlionzhis
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APPENDIY E

ETHEEMET

B.1 IWNTRODUCTION

Tha Ethernet loeasl area netuwork erovides 3 communication facilitw for hidgh-
sreed dazte enchange amond camputers gnd other digital devieces locsted in 3
muderate-sized fegdrarhic area. Its primare characteristics included

Phesical lawer:
Data rate! 10 million bits/sec
Meximum station sersrationt 2.8 kilometers
Heximum number of stations?! 1024
Medium! shielded pozxial cables base band sidgnaling
Torologei branching non-rooted tree

Date link lazer:

L irk central rrocedure! fulluy distributed epeer rrotocoly with
ztatisticel econtention resolution (CESMASCI)

Message protecol! wvariable size framesr "best-effort” deliveru

The Ethernets like other lecal srea networksy Ffalls in 32 middle ground
petugen long=-distzrnces low—-seeed networks that carry data for hundreds ar
thousands of kilometersr and sepecializedr very high-speed interconnections
thal are dHenerzllw limited to tens of meters. The Ethernet is intended
erimarily for use inm such sress =25 office sutomz2tion: disktributed data
Froceselngs terainzl aceesss and other situations resuiring economical
carnection to & loczl communication medium carrwing burstis tesffic at hish-
reak deks rates, Situations demending resistamce ko hostile environmentss
rezl-time respranse Suzranteess: while not seecifically emeluded: do not
vanstitute the mrimary environasnt for which the Ethernet is desidEned.

The rFrecursar to the Etherfnet 2.0 was bthe "EvrerimentEl Ethernets” desisned
pnd  imFrlepented b= Xerox in 1975: and used continuzllye since bw thousands of
atetions. The Ethernet 2.0 builds on that exrerience-: z2nd on the larz2er base
af  %the epoasbined exrerience of Digitals Intels and Xerax in mane forme af
retuarking znd comruter intercommectian.
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In srecifuing Lhe Ethernetr the develorers srecifuy precise detziled
definitions of the lowest tuo lawers of zn overall network srchitecture. 1t
dafines what 4% denerzlle referred to 38 & link-lewel facilitw. 1t does not
srecify  the higher level erotocels needed Lo eProvide & comrlete network
grchitecture. Buch higher level srotocols would 4gemeraliu  dnclude such
functions 88 internetwork communication: error Tecoverur flow econtrals
security messures f@.€.r encreprtionds and other higher lewvel functions that
increase the rower of the communicstion facility and/sor tailor it to specific
arrlications. Im rarticularr it sghould be npobked that 3ll error recoverwy
functions hnave been reledated to higher level srotocalss in keerind with the
low error rates that charecterize local area petworks.

One af the msin obdectives of Ethernet is compatibilitu,. It is intended thsat
gvacre imrlementation af the Ethernet be zble to exehande data with everw other
inrlesentation. It chould be noted thst hizher level rprotocols raise their
own issues of comratibility over snd sbove those addressed by the Ethernet and
other link=lewvel faecilities. This does not eliminate the importance of link-
level compatibilitus however. While the comratibilits Provided by tLhe
Ethernet doss not fuarantee sslutions to hizher level comratibility rroblemss
il dows esraovide a context within which such rroblesss can be addressed» bu
avalding low=level incomepetibilities thet would meke direct comsunication
imroasible.

E+.1.1 Functional Model OFf The Ethernet Architectura

There are two imeortant wauws to view the Ethernet designrs corresponding to!

g+ HArchitecture - emerhasizing the lodicsl divisions of the swatems and
how thee fit todether.

tis inelementationes emrhasizing the actual comFronentss and their
reckazging and intercannection.

Fidure E-1 illustrates these twa wviews as thes arply ko a2 tuwericasl
irrlessntations gMowing how each view srours the wverious fumetions.
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ETHERNET
f .
CLIENT LAYER
ARCHITELTURE
DATA LINK LAYLR
PUYSICAL LAYER ——I
PATA LINK [ONTROLLER PHYSTTCAL CHAMNEL
FUNCTTONS

T STATION | STATION PATA LiNK ENCODE spr

TRTERFALCE [NCAPTU= HEMT AND ANF
|mmn DECODE RECEIVE

COAX
|' | CABLE
\
FTHERNET CONTROLLER BOARE TRANSCETUER TRANSCETVER
CASLE 5‘
TYRIEAL -
[MPLEMENTATION g [] D
0 IO BUS ETC
CTHERNET ARCHITECTURE ANO TIPICAL TMPLEMENTATION i
INTERFACES — ~*

FIGURE E-1. Ethermet Architecture and Tyerical Implementaion
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This imtraductien 18 organized glons architectural lime=s: gnrhasizing the
larde—-scale szeraration aof the Ethernet ssstem into btwo partal the deta link
laver and the rFhysiczl lawer. These laders are intended to corresrand
closelw to the lowest lavers of +the I50 Madal for oren sostems
interconnection. Archiiecturzl ordanizetion of the srecification has tuo main
zdvantadesi

2. Clarity s ] clean overall division o f the desizgn =zlond
srchitectural lines makes the srecificestion clearer.

s, Flexibilitw - SBesregation of medium—derendant aspecis In  the
Phusical Laver allous the bzta Lirmk Lauver Lo srply to
tranamission medis ather tham the srecified coanial csble.s

The arechitectural wmodel ie based on a set of interfaces different from those
emrnzsized tn the imelementations. 0One crucial ssrect of the designs howevers
pust bBe =ddressrd lardely in terms of thne imeplementation interfaces --
comrgbibility, Two imrortznt compatibilits interfaces are defined within what
is architecturally the rhuysical lawer.

To communicebe via the Ethernety 3ll stations mpust adhere rigidls to the exact
srocification of cosxial signals and to the srocedures which define correct
Lehavior of & station. The medium=inderendent asmects of the datz link laver
ghsuld not be taken as detracting from this rointi communication vis the
Ethernat reauires comrlete comeatibility at the cosxial ceble interface.

It is snbticirzted that most stztions will be located some disteEmee awad from
their conneckion to the coexizl cable., While it is necesséry to rlace & small
pogunt of circultre (the transceiver! directlu gdlacent to the cosxial cables
the madoritw o the glectropics (the controller) can and should be rlaced with
Lhe stztiom. Since it 1s desirsble fTar the same transceiver to be ussble with
5 wide variety of stationsr & second comsatibilitw inbterfacesr the fransceiver
cxble interteces is defined. While confermance with this inteérface is not
strickly nmecesszarw Lo ensure communication: it is highly recomsmendeds since 1t
Allaws maximom Plexibilitw im intermising transceivers and atations.
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B.t.1:1 Laueriong:, The meador division in the Etherpet srchitectiire iz between
thea phwaical laver and the date link lawerr corresronding to the lowest two
lewals in the IS0 wmodel. The hisher lewvele: of the overall mpetuork
afenitecturer which use the dats link lzvers will Be collectivelw referred Lo
35 the fgliesmt lager® simce the identitw and Ffunction of higher lewvel
faellities are outside the score of this specification. The sne exceprtion is
g distingulithed eclient of the date link laver eczlled the fnotuwork manazement
systems for whiech Lthe serecification seecifies 28 special interface and a
confiduration testing erotocol. The intent is that the Ethernet rhusiczl znd

dates link lewers surrort the higher lagers of the IS0 model {network lawers
bransrart lawer).

The basiec structure of the lagered architecture is shown in Figure B-2.

| CLIENT LAYER |

e o o e e e

mmm=m=INTERFACE=====—=

e o o W P e W

------- INTERFACE=======
[[R R A R T G g
[ FHYEBICAL LAYER 1

FIGURE E-2, Architectural Lawering

B.elaleZ2 Datas_ . Lipk..Lakwar. The data link lzuer defines 2 medium—-inderendent
Link lfevel communication faeilitws bBuilt on the medium-dersndent phusical
chnanne]l srovided bw the phusicsl lauver. It is armrliceble to 2 deneral eclass
uf lozel srea broadcast mediz suitzbhle for wsge with the channel zccoess
dizcipline known 25 carrier-sense multiple-access with collision—detectian
(CEHA—CDY . Compatibilite with noncontention media d(e«2.r» Bwliched lines:
boken-paszingd rindst is not addressed in this srecification.
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The d=ta 1link lgwer described here 1= intended to be &3 similar as rossible to
that described in the IS0 model: In & brosdezst network like the Ethernets
thhe notien of =2 datz link betueen tuwo network eptities does nat correserand
directly to & distimet sphusicsl cennectian. Hevarthelesss Lthe two main
funghtiors Semsrzllve assocliated with 2 data link econtrol erocedure are eresent.
. Data ehcapsulstion/decarsulation
. Framingd (frame boundzrye delimitation)
« addrassing (handlind of source end destinstion sddresses)
. arror detection {(detectiom of rhysical chamnel traznsmission errars)
b+ Link mansdament
+ channel allocation f{callisiern avoidance?l

« eontention resolution (collision handlipad

This w=eplit is reflected in the division of the data link laver into the data
gncersylztion sublaver and the link sanadement sublewer (see Fizure B-=-3),
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LAYER FUNCTIONMS

I CLIENT LAYER |

1 -

I I
--------------- |-DaTa LINK INTERFACE-l--———=—me=me===

| 1

______________ |t e e s e e s s e | S ——————————
1 I I I
| ——rrrememmmasssc e mms | msssse e m e ——— |
| 1 TRANSHIT I RECEIVE 1
I | DATA ERCAFSULATION 1 | DATA DECAFSULATION 1 I
[ |1 P
| mem——ses e mss | S s EEE——————— i
I i Ex i
| ¥ | |
| ————mrmrmmsmsmssssccc— s smessS s s - - |
|, TRAMEMIT b RECEIVE |
E LINE HAMABEMEMT i1 LINE MAHAGEMEMT [ |
bl I 11
| e e e e mm s —————— e e I
I I = |
I | | |
—————————————— | R R - - - T — l S e ——

I I
——————————————— I==PHYSICAL INTERFACE==|==—=——=—=—===

I I

] I

e b T T e P e S ———— S —— e —————

I PHYSICAL LAYER |

FIGURE B-3. Dsts Link Laver Function
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B.1:1:.3 Erzme_Eccmial. The data encarsulstion functleon of the date link lawer
comprrisas Lhe construction emd frocessaina of frames:. The subfunctlions of

framimgr addressings and errer deteciion are reflected in the frame format as
followus:

a2, Framind - Mo expliecit framind infoarmation ie2 neededr wince the
necessary frasind cues l(cerrier sense and treamsmitting) are Frresent in
the interface to the Phusical Lawer.

b: #ddressing - Tuo address fielde are srovided to identife the source
gnd destination stztions for the frame.

c: Error Detection = A Ffrzme cheeck seauence field is eprovided for
detaction of tranemission errong.

Fisure BE=-4 shows %the five fields of frzme -- the addrescses of the frzme's
souree  Bnd destinstions a3 twee field for use by higher lawerss 3 data field
contzining the treamsmitted datar Bnd the frame check senuence field sontaining
#  curclic redundancy check value to detect trapsmission errors: OFf these five
fieldsr @11 are of Fixed size excert the dzta fieldr which msw contain snw

intedral number of octets betuween the minimun 2nd mamimum vealues cspepcified
Helow.
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I I L
|£===1 OCTET====3|
| ; I

[= SEQUENCE =1

t---------______q__l

FHYSICAL MULTICAST e SRS Rt T e i
BT m=—ecasicneaa ——al | |
6 OCTETS I- DESTIMATION =] I
- ADDREES = I
o -| |
i- <1 I
e s o e | |
g =1 |
& OCTETS = SOURCE =] |
= ADDRESS =| OCTETS WITH FRAME
f= = TRANSHITTED
- -1 TOF TO BOTTON
| e I |
2 DCTETS I- TYPE =] |
| mmmmmmm———————————] |
I= =1 I
= - |
46=1%00 OCTETS - DaTA el 1
v !
= - |
[ e iy o sttty o S | |
= ol 1
4 DOCTETES I- FRAME CHECK =| I
|
v

I=I=1=4=l=1=1=1=1 .
L5E A T T O T T T TR .-
I=l=t=l=f=1=1=1=1

I

I BITS WITHINW OCTET

| ====TRANSMITTED-———~—- B
LEFT TO RIGHT

FIGURE BE~4. Fieldes of Frams

The octets of a freme are transmitted from ter to bottomr z2nd the bits of @sch
nctet gre transmitted from left to risht {see Fidurs HB-4}.

Im terms af the IE0 models the Ethernet data link laver provides & multi-
esndroint conmection between higher—lawer entities wishimg to communicste. The
connection #=raovided is called 2 dazta link» and is imerlemented bDetween two or
msre dets link laver entities called data limk controllers wis & rhusicsl
lzwer caonnection called the ephusical chamnel.
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E.2 PHYSICAL LAYER

The ehusical lawer srecified in Ethernet eprovides a 10 Hbrs rhuwsicsl
channel through a2 cozxiel ceble medium. Becesuse one furrase of Lhe lawered
architecture 1s to insulate the date link lawer from the medium-ssacific
ssrects of the ehannelr the rhvysical laver comrletelw specifises Lhe essentisl
rhiesical characteristics of the Ethernets such 2s data encodings timings
voltade levels. Imrlenentation deitsile zre left unserecifieds Lo retain
maximum Flexibilits for the imelementer. In 21l casess the critepia grrlied
in distinguishing betueen escential characteristice and implementztion details
ie duzranteed compatibilitw. @ny two correct imelementations of the srhuwsicsl
lswer srecified here will bBe carsble af exchandind dstz over the cozzisl
cebles enabling communicstion between their reseective stations at the data
link Lauver.

Tha rhdsiczsl lauer defined imn Ethernet prerforms %tWwo mein functions
denerzlle zssociated with phesical channel controll

2, [Oata encading

- preamnble seneretions/removal {(for sunchranizztion)

- bhit encodindfdecaodinsg (betueen binare and rhase-encoded fnrmﬁ
b+ Channel sccess

- bit transmission/recertion (of encoded data)

- carriar sense {(indicating traffic on the channel)

~ callision detection {indicetind coentemtion on the channel)

fhis selit 18 reflected Lln the division of the physical lawer imnto the data
sncodiag sublaver and the channel accowss sublaverr as shown in Figure B-35,.

X HETWARE MAMAGEWENT
The Eihernet data link layer provides sp interface tea 2 network manadement

suttems & network mansgement sustem rrovides services which are necessard for
peteonrk =lanninsey operetions: and maintenance.
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DATA LINK LAYER

'
TRANSMIT RECEIVE
PATA ENCODING PATA DECOPING

J FPHYSICAL LAYER T

TRANSMIT RECEIVE
CHANNEL ACCESS . CHANNEL ACCESS

v

ETHERNET COAXIAL CABLE

PHYSICAL LAYER FUNCTIONS

FIGURE H~-%5. FPhusiczl Lawer Functions
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Hetwark slammning gSathers uszde information ta helrs the users determine when
and how to exsand the network.

Hetwaork orarations dezl with rormalr dew=to-dee functionss such a8
imitizlizabtionr monitorings and perforaance ortimization.

Metwark maintenance deasls with the detections isolationr and resair of
faulta.

Fidure B-4 shows how a natwork mznasement swsten is sositiomed with respeci ko
the other laswers of the Ethernet im zn overzll network architecture. It uses
twa interfazces to +the dsta link lawer =-- the dHeneral interfzce used by =211
other cliemntsr and 2 dedicated one czlled the metwork management interface.
In additianr 2 Aetwerk manzdement swvstem will have access to each one of tha
nigher lzvers of the network architecturer in mEns cases vie B dedicated
interface.

I I | i
I CLIENT i I HETWORK I
I LAYER I I HAHAGEHENT |
UL P, P | | S
DATA LINK I ! | HETWORK
INTERFACE-—=== o e e = =|==HANAGEMENT
1 i I IMTERFACE
W L L

W e e e e o G R T B e o e o

x I I
| _ DATA LINK LAYER |
| I

— . M SN M e e s . e o N N B e e e e

FHYSICAL LAYER |
INTERFACE =-—=-==- e B e LR

[ ————————— . L T T

I PHYSICAL LAYER |

o e R ——

Fisure B-4. Architecture Includins Metwork Manzdement Interface
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2+« Confiduratien coantrol

= initiaztings susrendings Bnd resuming dats link orerstion

- gettinzg the aststion’'s rhysicsl address

= gptiting the station’'s addressim2 medes (normal: #eromiscuouss
multicsst}

[ Observatian af

the walues of certain deta link stzte wvariables and m~arameters

- gctivite datz (frames sent and receivedr bsd framess collisions)

grror conditions {(oreratiom of carrier semse and collision detect)

thsind the =gneral eclient-to-data limk interface and & Cenfidurstion testinz

rrotocoly network menadgement can 2scertain the orerabilite af other statiaons
on the netwark,;

79 HICROEYSTEME



MOTOROLA INC. ETHERNET

g0 MICROSYESTERS



HTIERLm MG, PROGRAAMING GUIDE

AFFERDIN C

FERQGRAHEING GUIDE

Ees:d INTRODIUCTION

il Ll usar i3 EGingd Tto uae the HUPREIZI0 moduige Far = non-stamdard
tarlemetzticny the HYMEZI0 can be erograzmmed throush il specifie eratnald
status registers. If it is 2@ standard imerlementatiocns %He uUcer can iznars
this gspektion

£3 MMEZZ0 ipoal 140 srace contezinsg the control snd status faor MYBEIZO
trpeifies  resourees 95 well 2= aceess to the LANCE registers snc the FELWOrk
romaters FREOHS.

<2 HNMVHEZZO0 COMTROL/STATUE REGISTERS

MVHEZED has 11 controlsfstatus redigters. Detazils for ussde ard pursnsas af
res

isters @frrezr in the following text.

3 1
=

H
e o
RN ]

HOIE

XX is the module bsse sddressr in this inziEnce FE.

£.2+1 VYector Redlster (VECTR, XXO0O0B1)

Triig redgisters  whnen written with the dezired VHE intarrurt vectars causes an
=flerrurt to the host 2t that vector. Hhen resdr this resister retierne the
el Sidnificant B-pits of the zelected slave resronse bess gddress {AZI-ALa).
ifits walue enables MUMEII0 oeerstional softusre ta krcw what it: sizvs
rikonLe  sdiress  igr and  thus discriminate betwsen internzl smd siternal

ddrasses. This redister i¢ slso azcesszible 2t ood addrmsage from ¥EOOED A
S RE
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% .0 Central Stztus Register (CSRs XXODO&L)

Thi C8BRE contsins feour esstem contrel and  stetus indiesters. It ic also
coecgssible a2t odd  laoc=tions from XX00A3 to XX00EF. Bit defimitions for Lhe
CEE zre "iven in Teble CG-1.

Tzble ©—1. Canitrol Status Redister Bit Dafimitions
______ 5 1GNAL R =i . -
BIT R MHEHOMEIC SIGHAL MAMD aMD DESCRIFTION

7 R YIRA 2 Yectiopred Interrupt FReousst, This bit £s set
ukemn the YECTR is written and clears when e
interrust transactian on the UMEbus is
comrlete. gncther WHE interrupt transacilion
cannot tzke place wntil LHhds bit cleers.

] R FAIL FaIbl. This bis iz set #hnen the HVHEIIS is
reset e LF  the HPFU halis. I+ =2 olsg
prodemmzble to the reset cziate and drives
evSEAILA on the UMEBus. When FAIL is ony the
red LED (FAIL) i an ard the #reen LED (RUN}
is off, When FAIL is off the red iLED is off
apd ke drgan LED is en.

7 B RESET Eystian REEET. This dit gnatlaes Lhe
- BUMEIIO tm reset the host and all other WHEbus
rESOUTEEE . Whery g2ty thils kit ecBUsEs
SYSRESETY te e meotivated bul Blacks i% fron
spspkbing gabaosrd resgurces. RESET must e
cleszred ou- Yhe HUHEII0 Frozramn an grder Lo
relagss SYERERETE.

K TIKER TIMER: This= Bit indiczbas when the 2
milliswcand timer has dons off. It is cleared
whan E¥R 48 written to, The TIMEE znd Bll
sroprtinonsg sause a ievael 7 =zutovectar
interrust.: The EX® must be clezred +rios Lo
suacgting an BETE,

<t LTS 2l Urdefined

T pr——— T B LR Rt L e e e R B B ey s (S5

=~ 3 Impbz~riri Fngble Pagister { IER: EOOET b

[

I = & =Single bit ibit T redizber used t3 esnzbles il fnie
e ¥4 2z mlgsced by on SUSEIED pecet  pnd iz srosvesasble =
LY e ah WEQADT- Hites = Zre undefTinad.

r T

]
=t
oo
= ]

TuEke
he RPU

T =1

ol s i
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Fed.od  Tramesmibh Tetesrpush (TIRy XXO0C3)

Thiz biy (7Y pauses a2 level 4 subsvectored intewrrurdt recuecst. The lavel 4
rggveat  oill sersist snbll the bit iz cl#ered by softsere ar & resst. TIR is
glsg sccessivle st ¥EX0ODI. Bifs &~0 are undefined.

£.2.% BRecwive Interrurt (BIRs XXOOCH)

Tivk: Bi% {7} fauses 2 level § subtavectersd interrupt reauest. The leval
roezuest will egrsist until the Bit is clezred be reset or softuare. RIR
Si%e gecessible gt XXODDS. Eits &=0 zre undefined.

e
¥ LN

Codwd UYtility ITnterrurt (EIRr XXOOLCT)

This Bbi%t (7} rceusss & level 1 autpvectored interrusrt request. The level 1
recuget Wil rersist umtil the bit is clesred bew softwsre or 2 resets UIR i
dizg acesssible at XX0O0D7. EBEits &-0 are undefined.

C.2.7 Her Rediszter (HAFR+ XXCOCF)

ihe ™MAFE, is & ore  bit control redister {(bit Fi far control of whether EaM
tRaF®E = L} aor RCM (HAPR = 0} zereegre in the firset 4K-buetes of Microrrocessor
sl {MPUY merory SerEce.

This rezizter can be clesredSset be the mrrodrem and cleared by ressty  Bits &~
zre undefined. HAFE i slsoc =zceessible at ¥XOODF .
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TLOZLE Empapiinn Resistar (EXRe WXIDELD

e EXR  epptzine d=bhite which indicate the warious tyres af excertions. #ALL
E¥E pitc 3nd bEs TIMER hit sre =simultaneously cleared bw sns wrila %o bhe EXR.
The EC¥P is m@iss gecrcessible 2t odd locstlions between KEKODES and EXOOFF. Bit
dvinitisas for the EXR sre #iven in Table C-2.

Table -2, Excestisn Rezsizter Eit Definitions

SIGMAL :
FIT Sl EHEMOMIE SIGMAL MN&ME AND DESCRIPTION
=4 - unusgd Undefinad
A =55 aCLD A Yine voltasse low. Thizs bit is. set when

ACFAILY iz sctive am %the VHEbus. It pgauses I
level 7 autovector interrurt repuest.

2 R #4800 Abart., This hit i= =gt when the sxternsl
apftuware abort switch ig closed. It causes &
leveé)l 7 sutovector interrupt rEousst.

1 R BER Faritw Error. Irdicstes =2 RAM perite arror
precurred an 3 read asacsbion. IL SEUSES 3
lgvel 7 zutovechtor interrupt TeECUEsL.

L a1 8 ETD Regource Timeout. This bit indicztes that the
reason for 2 Bus error condlbicoh &BE TRIRWPRS
timaaut. A resource Limesub oggurs i gocesz
tm @ an or offboard resgurce Yshes longer
than 8§ us’ (1suys = Jumrsrebliel. It cayases =
level 7 sutavector interruri roadesh,

o2 Upysed Bedinters

e pirdls bit (Bib P reddswrite registera at EEAOOLWy TEOOCHy gnd FEOGLECD are
3 ze=igrned & sepopgific wse and s34 be  USerC for glanzline oF Taburs
rhaznocemenbs to Bl MUMETED . Bit=z A4=D pgre undedined. Thasg rodisters maw
4o be poescsed st FEGOGLTs FEL4CDE: and FEQQDDs resprechively.

G e | RNAE flad g Redigher (LLR: FEQINOD

rie TR ja g rEegdlurite word-only JCCEES port b= e LANCE cambrolsstatusn

naglgbera OSRGs PERY. CSR2y mnd CHRE. T cpa=l?ic =moaning =¥ Dits and Field:z
: ey cumi e khis ®asi gre det3iled in the AND ASTTES Sreaifisztign, This

o 1 | remesiiMia st 2ddsasias CFEOIGD £ axnl ghers s r AL
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FE 1 i &

LANCE Addrecs Resgister {LARy FEQIDID

Taor LAR is nsed bto seiect whiech af ke fouer LANCE CER's is to e zocessed wias
Lns LAACE fleata FRegister port. Onlwe bits © znd 1 have significance. Hits 15=3
veran O Tne wuse of this redister and CERI-CERQ ste detailed in the AMd
dn7?P0  =srecificetion. This wmort L8 elso accessible &t a2ddresses <FEQ292 +
YEmye where OS50 SE 0K

T &

£.2:22 Hetwork Perssetars PROW (NPPr FEOA40D)
Tha HMelwerk Parameters PROM is = T123 word X 4 bit PROM zecessible beiueen
FEGATD and: FEOFFE. Fits 3-0 of pech word have slanificance while Ziis 15-4

[ undefined- Tne rcontents af the HFPF should znelude the sitgtion sddreas
zosigmed g Lhe MUMEIISH,

Lo IMTERRUPTS

T

The MUWNEZID  receives fnterrupt  requests from its: inter;mal @s  well as
rtarnal Fresources. Most af the interrurts  a2re sutovectared for
Sgrdwary  simPllicitue, The sources: rriority and tgre af interruists ore

iezoribed ifn Teble EBE-2 belowu.

B e e R e e L T T e

LEVEL HaMz FUNCTIOM

s TIMER Rezl time slacki refregh timessul
T ACLD Fowar failins

I rEO caftusre abort button

TH FER RAM parit.error

7 ETd Resogurce timeout

B LANCE LANCE interrupt



LEVEL MAHE FUNCTION

TR RINT Receive interrupt

15 TINT Tramsait interrust

13 EINT Host te MUMEZZIN interrurl (self-clesring}

1A UIMT Beflite intariush

TTHOTEED 1. *A' denatas Autevectar. S R O g -
2. #All of the above interruprts excert BINT -ecuire the HPU L2

clear the interrurting condition before RTE. ALl interruris
zre enasbled dinshled by writins & 170 4o TEN (FEGODIs Brdk 2k

i
-
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