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Maximllm icngth is 50 meters (approximately 164 feel). 

6.7 SUIlI)o.-Ung Drawings 

The sllpp0l1ing drawings and diagrams are included following pages: 
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Figllre 6-1. ENP-30 Block Structure 

Figllre 6-2. RS-232 Cahle Assemhly Drawing 

Figllre 6-3. RS-232 COJlnections 

Figure 6-4. ENP-30 Melllory Map 

Figure 6-.5. Local 1/0 Map Detail 
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Figure 6-2. RS-232 Cable Assembly Drawing 
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VIEW FROM TOP EDGE OF PC BOARD 

2 4 6 o 10 12 14 16 18 20 22 24 26 2 4 6 o 10 12 14 16 18 20 22 24 26 

0000000000000 0000000000000 

0000000000000 0000000000000 
1 3 5 7 9 II 13 15 17 19 21 23 25 I 3 5 7 9 11 13 15 17 19 21 23 25 

J5:DTE (Port A) Terminal J4:DCE (Port B) Host 

NOTE: PC board connectors J4 and J5 lor the serial ports are 26-pin, 
dual in-line receptacles for mating nat cable connectors. The 
above view provides connector and pin number locations. Pin 1 
is marked with an arrow marker on the connector body and 
should always be matched with the arrow marker on the mating 
connector. Tables 6-4 and 6-5 provide signal Identification for 
each serial port. 

Figure 6-3. Serial Communication Ports 
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Figure 6-4. ENP-30 Memory Map 
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Section 7 

Debugger Installation 

Included ,,·ilh the CMC Software Devclopmelll Kil for Ihe ENP-30 
Series hoard are Iwo dehugger ROMs, a Reset Box, and cahling. 

• The dehugger ROMs replace the ROMs already Oil Ihe hoard. 

• The Resel Box conlrols dclmgger operation through lise of reset 
and abort swilches: 

RESET -

ABORT -

When asserted (connected to ground) hy <In external 
device, the ontlOanl reset logic is scI in motion. The 
MPU (MC6XOOO) is reset, behaving as described in 
the MC68000 Specification. All oilier onboard 
resources arc resel simllitaneously. 

A Level 7 internlpt is generated. The PROM-hased 
debugger may then service the internlpl with eHher 
halt program execlltioll or dllmp address and dala 
register, PC, SR, elc., 10 the CRT. 

The Reset Box includes a cahle with a connector 10 allach 10 Ihe 
ENP. 

• Two rihhon cables wilh standard 25-pin RS 232 serial interrace 
connec1ors are included. The female connector is conligllfed DTE 
for usc with a tennina!. The male connector is conngured DCE for 
downloading from Ihe hosl system. 

The following descrihes how to install Ihe dehugger: 

I. Shul down your system and Imn olT the power. 

2. Remove Ihe ENP from the host system hackplane. 

3. Replace the ROMs with the Debugger ROMs. Use a small 
screwdriver to pry out Ihe old ones if you have no PROM 
remover. The ROMs arc marked as H (high) and /, (low) and arc 
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Ilotciled at olle end. Be sure Ihe lIotched end faces dOWIl \"hell 
Ihe hoard is oriellied as shown ill Figure 4-1 (hoard edge 
cOllneelor Oil the righl and transceiver and callie CO II nee! iOIl on 
the left). Notches arc also showil Iraced in while on lhe circllil 
hoard. The ROM markcd I. Illllst go into the len sockcl, lahelled 
U2X on the <:ircuil hoard. The ROM marked H mllsl go into Ihe 
righl socket, lahelled U44 on the <:ircllil hoard. 

4. Alladl the Reset Box cahle 10 Ihe ENP-30 al J P2. 

Note: Pill I Oil the cahle mllSI go to pill I Oil JP5. Normally, 
pin I is marked wilh a small triangle Oil Ihe hox 
conllector Oil the clld or Ihe cahle. Figure 4-3 shows the 
location of pill I Oil J P2. 

5. Rc-inscl1 the ENP-30 illto your systcm. 

t.. COllnect Ihe 26 pin connector al .15 10 a video display lerminal 
IIsing Ihe female rihholl cahle supplied. Bc Slife pin I 011 the 
cahle (marked with a red strillC) matches pill I 011 J5 (marked 
with a triangle). 

7. COllllecl the 26 pill cOllnee!or at J4 10 a 1I0si serial pOri IIsinglhe 
JlIale rihhon cahle supplied. As ahove, ensure thai pill I Oil the 
cahle matches pill I on 14. 

For information Oil 110\\ to lise the Dchuggcr, refer to the I:NI' 
/)elmgger User's (;uide. 
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Section 8 

Powerup Diagnostics 

8.1 Powerup Initialization 

The K I Kemel supplied with each ENP reltie"es its stack pointer and 
initial program counter from locations $0 and $4, respectively, on 
syslel11 powentp. The Illap swap hit is immediately set in the MPU 
control status register, moving 4K B of DRAM located at $FOOOOO to 
locat ion $0 and 4K B of K I Kernel program code from $0 to $F!HX)OO. 

A test of DRAM is perfonned after the swap bit is set followed by 
zeroing the entire DRAM area. Vector, slack, and variable 
initialization occurs next, followed by initiation of the DRAM refresh 
interrupt service routine. 

The ENP then executes a series of diagnostil self tesls which exercise 
the internal DRAM, registers, serial conlroller, and Ethcrnel controller 
on hoard. 

The green alive LED on the ENP is huned on as an indication that all 
self tests have passed hefore JUJIlping 10 the K I Kernel executive. 

The autovector 7 internlpt service routine handles three ENP 
exceptions: DRAM refresh, external ahort, and parity enor. DRAM 
refresh intemlpts occur apprmimately every 2ms. Refresh is achieved 
by reading DRAM locations hetween $400 and $600. When a parity 
error intermpt occurs, the green alive light is turned off on the ENP 
(alld on some models the red .fail light will he turned on) and 
processing continues. The green LED will remain otT until the ENP is 
reset or reslarted. 

ENP K I Kemels lise DRAM hetween $0 and $ 1000, and the upper 
8KB of memory which is lIsed for data and stack. The remaining 
DRAM is available for IIser applicalions. 
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8.2 Self Diagnostics 

The ENP powerup and sciI' diagnostic seqllellce is as follows: 

On po\Verup. the ENP executes a series of self tests hel'llre initiating K I 
Kernel operation. Two internal DRAM pattern Jests are 1 ft:rfoll lied , 
followed hy all internal loophack lest 011 the DUART (if present), an 
internal register intenllpl lest, and an internal ioophack lest Oil the 
Ethernet conlroiler. If any single test fails, the green {/fire LED 
remains off. hilt program execlltion LOntinlies in Ihc K I Kernel. Error 
stat liS infollllation is stored in a control hlock accessihle hy the hils 
host. 

I. On startllp, the prescnce of a parity error tells the ENP that a 
powerup has occllIl·ed alill initiates self diagnostics. 

2. A warm restal1 does not calise the ENP to per/"ollll self 
diagnostics, unless there is application code (e.g. TCP) in ROM. 

3. If any single tesl fails (other than parity errors), ENP self 
diagnostics ceases and the failed lesl resilit is logged inlo the 
error control hlock. 

4. ENP self diagnostics are performed ill the following order: 

• Parity 

.. Random Nllmber RAM Paliern 

e Walking Bit RAM Pattern 

.. DUART internal Loophack 

• LANCE 

The error conlrol hlock cOlltains specitics 011 the lesl that failed, lhe 
nature of thc ClTor, and related diagnostic illformation: 
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Offset "'rom 8ase ":rror 
Control 810ck (8ytes) I>escril)tion 

0 . Reserved (won.l) 

2 Teslnumbcr (word) 

4 Result code (long word) 

R Reserved (Ion!! word) 

12 Reserved (long word) 

I Error address (Iollg word) 

20 Expected rcsult (word) 

22 Received result (word) 

The control block may he viewed locally al $10 (relative to the sl(ll1 of 
ENP DRAM) using Ihe debugger, or fromlhe bus at $101() hyles from 
the ENP, slave address. 

Users are encouraged to attempt self diagnosis of a prohlem with an 
ENP, al least 10 the extent of reporting the contents of the error conlrol 
hlock to CMC Technical Support. 

Six powemp tests are currently heing perfbnned on the ENP. A short 
description of each test lllld the possible errors encountered follows: 

8.2.1 Parity Check 

The process of writing and reading meil10ry on Jlowemp will generate 
DRAM parity. If a parity error is detected, the error will he reported l!S 
folio\\' s: 
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Result Cmlt' 

$J{X)J 

Error 
Address 

I>escril)tion 

Parity error 

8.2.2 Random Number DRAM Pattern Test 

A pseudo random number Jlattern is wrillell hel\\'een memory localiolls 
$FOIOHO and Ihe top of dYllamic memory Ihell read hack and compared 
with the origiIlilI pattern. Bllffer comparis()Jl errors, elTor addresses 
amI expected and received \'ailles ilre repol1ed. 

Result Code 
Error 

I>escription 
Address 

$FFFFFFF4 (given) Bus trap during memory write 

$FFFFFFF5 (givcn) Blls trap dllring memory read 

$2001 (givcn) Pallern comparison error 

8.2.3 Walking Bit DRAM Pattern Test 

A single hil is rotated through a J6-hil word and wril1ell to melllory 
locations hetween SF()JOKO and lOp of dynamic memOl)'. The data is 
read and veri lied wilh the original pattern. Any comparisoll crror is 
rcported as well as the address al which Ihe cOlllparisoll failure 
oceulTcd and Ihe cxpcclcd alld received valucs. 
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Result Code 
":rror 

Description 
Address 

$FFFFFFF4 (givclI ) Bus trap during mcmory acccss 

$3002 (givclI ) Buffcr comparison crror 

8.2.4 OtJART Internal Loopback 

Thc SC6868I DUART Oil hoard is initialized to internal loophack 
mode and a pattcrn transmilted from channcls a and b. Each hyte 
rcceivcd is compared with the transmitted byte and allY discrepancics 
reportcd. 

Result Code 
Error 

I)escription 
Address 

$FFFFFFFF SC6868I Bus trap error 
address 

$4001 Transmit and receive byles do nol 

compare 

8.2.S Control/Status Registel' Test 

The ENP Control/Status registers which generate autovectorcd 
interrupts I through 4, are written. A counter is ticked whcn the 
corrcsponding inlermpt occurs and compared with thc expected vaillc. 
Intcrrupt generation is repealed Iwice. The timer is then initialized 011 

the SC68681 and the interrupt at autovector Level 5 is vcrified. The 
Ethernet controller is thell initialized and its ability to intcmlpi al 
aulovcclor Level 6 is verified. Result codes appear as follows: 
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Result Code 
Error 

Dcscl"iptillll 
Address 

$FFFFFFFF (given) Bus Irap elTor 

$FFFFFFFD Bus trap during recei\'C register 
access 

$FFFFFFFC Bus trap during transmit register 
an:ess 

$FFFFFFF3 Bus trap during Etilelllet controller 
access 

$5002 ~FDA Level I ill1erlllpi did not compare 

$5003 SFDC Level 2 illtel"lllpi did 1101 compare 

$5004 SFDE Level 3 intel"llIpt did lIot compare 

$5005 SFEO Le\'cI 4 interrupt did 1101 compare 

$50()6 SFE2 Improper tilller iliteITUpt collnt 

$5007 SFE4 Improper Ethernet controller 
illlel"llIpl COIIIl! 

8.2.6 Ethernet Controlle,' Test 

The Elhemet Controller Test indudes a LANCE diagnoslic, ami !he 
Control Transfer to the K I Kefllei. These arc detailed ill the following 
subparagraphs. 

8.2.6.1 LANCE 

This diagnostic performs a series or tests 011 the LANCE (ic\ icc (if 

present) ill internal loopilack mode, Transmit ami rcI.:cin: rillg hurter 
sizes arc \'aried ill order to lest the huller chaining capallliities of the 
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device. In the tirst sulltest, two receive ImlTers, 16 lJlld 4 Ilytes long, 
arc chained together for a 20-byte transmitted packet (including CRe). 
In the second suhtest two 16 and 4 hyle receive huffers are chained for 
a 24-hyte transmitted packet. LANCE Iluller error status is veri tied. 

In sulltest three, rour (16, 2, 2, and 4 Ilyte) Ilurters are placed in the 
receive ring. The four hyte hurler is assigned host ownership, thereh), 
disallowing LANCE use of the huller. A 24-hyte packet is transmitted, 
and Imrler emn status is vcrWed. In suhtest four, three (16, 2, and 2 
byte) receive hullers are chained to accept II 24-hyle trllnsmilted 
packet. Transmit and receive buffers lire compared 10 validate data 
transmissioll. 

Specific addresses used by the LANCE loopbaek test are as follows: 

Initialization Block - S600 
Receive Message Descriptor - $6RO 
Transmit Message Descriptor - $690 
Transmit Burter - $700 
Receive Buffer - $800 

Result codes appear as follows: 

Result Code 
Error 
Address 

Description 

$FFFFFFF3 $6X07 Bus twp during LANCE access. 

No packet $6XOR Transmit and receive packets do 
received. not compare. 

All X in the result code represents the subtest numher (1-4). 
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8.2.6.2 Conlrol Transfe.· to K I Kernel 

Powcrup ICslS are pcrfollllcd Se(IIIClllially Oil Ihc ENP. On slIccesslill 
eOlllplelioll of Ihe lests, Ihe reslIlI coue ill Ihe error cOlllrol hlock is 
zerocd, Ihc greclI lighl cmitlillg diode Oil the hoaru is tumed on, and 
wlltrol is passed imlllediately to Ihc K I Kernel. If any singlc Icsl fails, 
the green LED remains off and wntrol is passed to the K I Kernel with 
Ihe pel1incllt tcst infollllation logged ill Ihc crror wlltrol hlock.· The 
host processor Illay al Ihis timc inlcrprct the crror cOlllrol hlock resllils 
prior 10 downloading pmtocoi sonwarc into the ENP and slarling 
program cxeclIlion in Ihe ENP. 
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Section 9 

Transceivers 

9.1 Introduction 

There are three different Ethernet tnlllsceiver interface specifications 
lISed by the industry. Ethemel 1.0 is the earliest version. It has a dc 
\'ollage on:~et of 0 to 5Vdc and differential vol!ilge of 700mVdc, at 
quiescence on an)' signal linc. Etheniet 2.0 has a dc voltage oITset of 0 
to 5Vdc and no dc voltage differential al quiescence. IEEE 802.3 has 
no dc voltage offset and no dc diiTerential voltage al quiescence. 
Ethernet 2.0 and IEEE 802.3 are similar enough that inleroperability 
should cause no problems. 

The ENP-30, Rev. A is designed only for Ethemet 1.0. The ENP-30, 
Rev. B, is faclory configured for IEEE 802.3; but can be reconfigured 
for Ethemet 1.0, when needed. 

Transceiver interfaces should match transceiver interface types. The 
consequences of a "mismatch will vary bul will usually result in a 
drdmatic reduction in perronnance of a node due to an increase in the 
Ilumber of CRCand alignment errors. Other possible manifestatiolls 
include: (I) network lockup due to a babbling transceiver (802.3 
interface hooked to a 1.0 transceiver), (2) failure or other link layer 
hardware that cannot tolerate spurious bits at end of transmission 
(transceiver type matches interfilce but non-CMC equipment is old 1.0 
type), and (3) tmnsceiver lockup due to intolerable transients during 
the onsel or transmission. The latler eITor results in the transceiver 
light going out (802.3 interface driving 1.0 transceiver or visa versa, or 
ENP jumpering nol proper for 802.3). All or these failures have been 
observed at customer sites and/of al CMC. 

Modification of the ENP-30 for Ethernet 1.0 requires replacement of 
the PE8302 pulse transfonner UI15 with a 16-pin DIP jumper 
platfoml. On the jumper I>latfoml, connect pins 1-16, 2-' 5, 3- I 4, 
4-13, 5-12, 6- I I, 7-10, R-9. In addition, Vi ace a jumper betwecn 

Novcmher 15. 19RX Page 9-1 



Tlt,\NSCEI\'EltS ENI'-JO REI'EREi"CE(;lIII)E 

J pm pills 1-6. 

The roli()\l'illg tahle sI!O\\'S Ihc changes required In COII\'cn all ENP-lO. 
Re\', B. from IEEE X023 to Elhernel i ,0: 

ENP Suhstitute 16-Pin 

Re\'. 
OIP Jumper Add Shunt To: Noles: 
PiaUC.nn For: 

Re\', A N.A, I N.A. Alrcady 

I EllicmCl 1.0; it 
has 110 PEX302 I pulse 
Inlllsfollller. 

Rc\. B LJ i 15 J P03 pins 1-6 SCiup jllmpcr 
platfollll JP03 

I as showlI 
belm\': 

I 1-;--6 

, '2 5 , 
\----
I 3 4 
I 
L ___ 

Page l)·2 November 15, Il)XX 



ENI'-30 REFERENCE (;tIlDE TltANSCEIVEltS 

Thc pulse transfonner and shulll positions on Ihe ENP are Im:aled ncar 
Ihe LANCE (Am799I ). The jumper plalfonn Ihal is sllhstituted for thc 
PEX302 is diagramcd hclow: 

1-r-16 

2-r-IS 

3-r-14 

4- -13 

5- -12 

6--II 

7--10 

8--9 

9.2 Common Transceivers and Their Type 

The following is a list of commonly-used transceivers showing their 
interface type: Ethernet version 1.0 or IEEE 802.3 (Elhernet version 
2.0 is idcntical 10 IEEE X02.3). Before installing the ENP, detemline 
thc transceiver type to which it will he connected. If the transceiver 
type differs from the ENP's defaull configuration (IEEE 802.3), you 
will need to rejmnpcr the PC hoard as described above. 

The following is a reference list or common transceiver typcs, known 
to he compatihle with Ihe ENP. Please note that this list is 1101 intended 
In be complete nor docs it intcnd to make recommendations. 
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Table 9-1. Common Transceivel" Types 

Model IEEE 802 . .1 Ethcrnct 1.11 

JeOM No Yes 

Cahletron MTXOO (Multipor() Yes Yes 

Yes Yes I 
I DEC DELNI (Mllllipol1) Yes 

I 
Yes 

DEC DESTA No Yes 

DEC H4(XlO No Yes 

DEC H4005 Yes Yes 

Intel (Mulliport) No Yes 

Inlerlan NT 100 Yes No 

Interian NT 10 No Yes 

I TCl 20W I series Yes No 

TCl 2010 E sClics No Yes I 
TCl 2010 EB (with heanheal) No Yes 

EXOS II J() No Yes 

EXOS 1111 Yes No 

BICC lSOLAN 1112 Yes No 

BICC ISOLAN II! 3 No yes~ 
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Section 10 

LANCE Programming Specification 

10.1 Introduction 

This seclion defines Ihe conlrol and status registers and the memory 
data strtlclures required to progrmn the LANCE. For the discussions 
herein. the referenced host is the MC68000 microprocessor on the 
ENP. 

10.2 Programming the Am7990 LANCE 

The Am7990 LANCE is designed to operate in an environment that 
includes close coupling with a local memory and a microprocessor 
(host). The Am7990 LANCE is programmed hy a combination of 
registers and data structures resilient within the chip and in memory. 
There are four control and status registers (CSRs) within thc chip. 
which are programmcd by the host device. Once enabled. the chip has 
the ability to access memory locations to acquire additional operating 
parameters. 

The Am7990 has the ability to do independenl bulkr management and 
to transfer data packets to and from the Ethernet. There are three 
memory structures accessed by the chip: 

I. Inilializalion Block - 12 words in conliguous memory starting 
on a wonl boundary. It also contains Ihe operating parameters 
necessary for device operation. The initialization block contains: 

• Mode of operation 

.. Physical address 

.. Logical address mask 

.. LocatiolJ or receive and transmit descriptor rings 
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• Numhcr of cllirics ill rccei YC and transmit dcscriptor rings 

2. Rcceivc ami Transmil Dcscliplor Rings - Two ring slllIctllrcs, 
OIlC each for incoming ami outgoing packcts. Each clltry in lhe 
rings is 4 words IOllg ami each cntry must start 011 a qlladword 
houndary. Thc descriptor rings contain: 

• The address of a data hllffcr 

.. Thc length of tliat huffer 

• Status infonllatioll associated with thc huffer 

3. Dala Burters -- Contiguous portiolls of mcmory rcserved for 
Ilackel huflering. Data hulTcrs lIlay hegin 011 arbitrary byte 
boundaries. 

III general, thc programming scqucnce of !hc chip may hc sUllunarizcd 
as: 

J. Programming Ihe chip's CSRs by a host device to locate all 
initializatioll hlock in memory. The bytc control, byte addressing 
and address latch enahlc modes are dci1ncd here, also. 

2. The chip loading itself 'ritll infol1l1alioll contained within the 
initialization hlock. 

3. The chip accessing the descriptor rings for packet handling. 
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10.3 Control and Status Registers 

There arc four control and status rc!!isters (CSRs) resident within the 
chip. The CSRs arc llccessed throu!!h two blls addressable ports, an 
addrcss port (RAP) and a dlltll port (R DP). 

10.3.1 Accessing the Control and Status Registe.·s 

The CSRs llrc read (or w'ritten) in a two-step operation. The ,l(ldress of 
the CSR to hc acccssed is written into the llddress port (RAP) during a 
blls slave tnmsaction. During a suhsequcnt hilS slave transaction, the 
data being read from (or written into) the data pori (RDP) is read rrom 
(or wrillell into) the CSR selected in the RAP. Ollce written, the 
address in RAP remains unchanged until rewrillcll. 

To distinguish the data pori from the address port, a discrete I/O pin is 
I)rovidcd as 1i)lIows: 

A I>R I/O Pin Port 

L Register data (RDP) 

H Register address port (RAP) 
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10.3.LI Registcl" Data Port (RDP) 

The Register Data Pori (R DP) is illustrated ill Figure 10-1 and detailed 
ill Table 10-1. 

IS o 

CSR Data 

Figure 10-1. Register Data Port 

Table 10-1. Register Data Port 

Rit Name Description 

15:00 CSR Data Writing data inlo R DP writes the data into the 
CSR selected in RAP. Reading the data from the 
R DP realis the data from the CSR selected in 
RAP. CSI~ , CSR2 and CSR arc accessihle 
ollly when ,Ilc STOP hit of C~RO is scI. 

II' the STOP hit is not sct while attempting to 
access CSR ,CSR1 or CSR 3, Ihe chip "illnol 
respond 10 lAc hus transfer. 
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10.3.1.2 Register Address Port (RAP) 

The Address Rcgistcr Port (RAP) is illustrated in FigufC 10-2 lind 
detailed in Tahlc 10-2. 

15 o 

RES CSR 1:0 

Figure 10-2. Registel' Address Port 

Table 10-2. Register Address Port 

Hit Name I>escription 

15:02 RES Rescrvcd and read as zeroes. 

01:00 CSR(I:O) CSR address select. Read/Write. Selects the 
CSR to be aCl:essed through the RDP. RAP is 
clearcd by bus RESET. 

CSRtI:O) CSR 

00 CSRO 
01 CSR, 
10 CSR2 
II CSR3 
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10.3.2 Contml and Status Registel" Definition 

Control ami Status Dclinitioll is detailed ill the following 
suhparagrallils. 

10.3.2.1 Control and Status Register 0 (CSRO) 

The Control ;"lId statns Register 0 l CSRO) is illustrated in Figure 10-3 
and detailed ill Tahle 10-3. 

15 

ERR 
BABL 
CERR---' 
MISS-----' 

MERR-----' 
RINT------' 
TINT-------' 
lOON ------------' 

() 

INIT 
STRT 
STOP 
TDMD 
TXON 
RXON 
INEA 
INTR 

Figure 10-3, Control and Status RegisteK" 0 (CSRO) 
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Table 10-3. Control and Status Register 0 

Bit Name I>escril)lion 

15 ERR ERROR summary is set hy the "OR" of BABL, 
CERR, MISS and MERR. ERR remains set as 
long as any of t he error lIags arc true. 

ERR is read only; writing it has noertcet. It is 
cleared hy hus RESET or by selling the STOP 
bit. 

14 BABL BABBLE is a transmitter time-out error. It 
indicates that the transmitter has been on the 
channel longer than the lime required to send the 
maximum length packel. 

BABL will be set aner 1519 bytes have been 
transmitted. When BABL is set, an interrUIJt will 
be generated if INEA = I. 

BABL is Read/Clear Only and is set by the chip 
and cleared by writing a I into the bit. Writing a 
o has no elIect. II is cleared by RES ET or by 
seHing the STOP hit. 

J3 CERR COLLISION ERROR. The collision input to the 
chip failed to activate within 2Jl.'I aner a chip-
initiated transmission was completed. The 
collision aller transmission is a transceiver test 
feature. 

CERR is Read/Clear Only and is set by the chip 
and cleared by writing CI I into the bit. Writing II 

o has no effect. It is cleared by RESET or by 
selling the STOP hit. 
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Hil Name I>escril)lion 

12 MISS MISSED PACKET is sci whcnthe receiver loses 
a packet hccause it docs not own il receive hulTer I 
and the SILO has ovcrllowed, indicating loss of I 
data. 

I 
When MISS is SCI, an inlerlllpt wi II he generated I 
if INEA = I. I 

I 
MISS is Read/Clear Olily and is set hy the chip 

I and cleared by writing a ! into Ihe bit. Writing a 
() has 110 effect. It is cleared by RES ET or hy I 
setting the STOP hit. I 

II MERR MEMORY ERROR is sci whell Ihe chip is Ihe 

I hilS master and has 1101 received READY within 
25.6~1 afier asserling the address 011 the DA L I 
lines. 

I 
When a MERR is detected, the receiver and I 
transmitter arc iurned oil and an interrupt is I 
generated if INEA = I. I 

MERR is Read/Clem' Only and is sci hy the chip I 
and cleared by wriling a I illiO till: hi!. Writing a I 
() has no effect. it is cleared hy RESET or hy I 
selling the STOP hi!. I 

I 
I 

I 
I 

I 
I 

I 
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Hit Name Ilescril)tion 

10 RINT RECEIVER INTERRUPT is set after the chip 
updatcs <III clltry in the Receive Dcscriptor Ring. 

When RINT is set, an intcrrupt is generated if 
INEA = I. 

RINT is RCild/Clear Ollly and is set hy thc chip 
and cleared hl' writing a I into the bit. Writing a 
() has no elTect. It is cleared hy RESET or by 
sctting the STOP bit. 

09 TINT TRANSMITfER INTERRUPT is set atler the 
chip updates all cntry in the tran~mil descriptor 
ring. 

When TINT is sct, an interrupt is generated if 
INEA = I. 

TINT is Read/Clear· Only and is set by the chip 
illld cleared hl' writing <I I into the bit. Writing a 
() has no effect. It is cleared by RESET or by 
setting the STOP bit. 

OR lOON INITIM...IZATION DONE indicates that the 
chip completed the initialization procedure 
stclrted by setting the INIT bit. When lOON is 
set, the chip has rcad the Initialization Block 
from memory and stored the ncw parameters. 

Whcn lOON is set, an interrupt is generated if 
INEA = I. 

lOON is Rcad/Clear Only and is set by the chip 
ilnd c1cared by writing a I into the bit. Writing a 
() has no effect. It is cleared by RESET or by 
setting thc STOP bit. 
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nil Name Oescril>tiull 

07 INTR INTERR UPT FLAG. Olle or more of the 
following inlcrrupl-l:ansillg conditiolls has 
occurred: BABL, MISS, MERR, RINT, TINT, 
lOON. If INEA = I and INTR = I, the INTR I/O 

I 
pin will he low. 

INTR is Read Only; writing this hit has 110 

crfect. INTR is cleared hy RESET or hy setting 
the STOP hit. 

06 iNEA INTERRUPT ENABLE allows Ihe INTR I/O pin 
to be driven low when the Interrupt Flag is scI. 
If INEA = I ilnd INTR = I, Ihe iNTR 110 pin 

I will be low. If INEA = 0, the iNTR I/O pill will 
be high, regardless of the slale of Ihe Illlerrupl 

I Flag. 

INEA is Read/Write and cleared hy RESET or I hy settillg the STOP bit. 

05 RXON RECEIVER ON indicates Ihallhe receiver is 
cnahled. RXON is scI whell STRT is sci if DRX 
= 0 ill the MODE register ill the initialization 
hlock and the initializatioll bloek has heen read 
by Ihe chip by setting the INIT hit. R XON is 
cleared when !DON is sci from selling Ihe IN IT 
hit and DRX = i inlhe MODE register or a 
memory error (MERR) has occurred. 

RXON is Read Only; wriling Ihis hil has no 
clkc!. RXON is cleared by RESET or hy selling 
the STOP hit. 
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04 TXON TRANSMITTER ON indicates that the 
transmitter is enabled. TXON is set when STRT 
is set if DTX = () in the MODE register in the 
initialization bloek and the INIT bit has heen scI. 
TXON is cleared when IDON is set and DTX = 
I in the MODE register, or em error has occurred 
during transmission, or a memory error (MERR) 
has occurred. 

TXON is Read Only; writing this bit has no 
effect. TXON is cleared by RESET or til' setting 
I he STOP bit. 

03 TDMD TRANSMIT DEMAND, when set, causes the 
chip to access the transmit descriptor ring 
without waiting for the t>olltime interval 10 
elapse. TDM D need not be set to transmit a 
packet; it merely hastens the chip's response to a 
transmit descrilltor ring entry insertion hy the 
host. 

TDMD is Write With I Only and cleared by the 
microcode after it is used. It may read as a I for 
a short time after it is written because the 
microcode may have been busy when TDMD 
was scI. II is also cleared by RESET or by 
setting the STOP bil. Writing a 0 in this hit has 
no eflecl. 
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Bit Name 

02 STOP 

01 STRT 

00 INIT 

Page (l·12 
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Oeser-jl)lion 

STOP disahles the chip from all external activity 
when set alld clears the internal logic. Setting 
STOP is the equivalent of asserting RESET. The 
chip remains inactive and STOP remains set 
lIntil the STRT or INIT hit is set. If STRT, INIT 
and STOP arc all set together, STOP will 
ovelTide the other hits and only STOP will he 
sel. STOP is Read/Write With i Only ami set hy 
RESET. Writing a 0 to this hit has no crfect. 

START enahles the chip 10 scnd ilild receive 
packets, perfonll direct memory access, and do 
hurter management. 

If STRT amI INIT are sCi together, the INIT 
function will he executed lirs!. 

STRT is Read/Write With I Only. Writing a 0 
into this hit has IlO effect. STRT is cleared by 
RESET or hy setting the STOP hit. 

INITIALIZE, whell sci, causes the chip to begin 
the initializatioll procedure ami access the 
initializatioll block. 

If STRT and INITare set together, the INIT 
function will be executed lirst. INIT is 
Read/Write With I Only. Writing a () into this 
hit has no effect. INIT is cleared hy RESET or 
hy selling the STOP bit. 
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10.3.2.2 Control and Status Register I (CSR) 

RAP=I 

Reali/Write: . Accessible only when the STOP bit of CSRO is a I. CSRI 
is ullaffected by RESET. 

IS o 

IADR (15:01) o 

Figure 10-4. Control and Status Register j 

Table 10-4. Control and Status Register. 

Bit Name Description 

15:01 IADR The low-order 16 bils of the address of the first 
word (lowest address) in the initialization block. 

00 Must be zero. 
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10.3.2.3 Contl·ol and Status Register 2 (CSR2) 

RAP=2 

Read/Write: ACl:essible only whcn the STOP bit of CSRO is a I. 
CSR2 is unaffected by RESET. 

15 ~ 7 o 

RES IADR (23:16) 

Figure 10-5. Control and Status Register 2 

Table 10-5. Control and Status Register 2 

Kit Name Description 

15:0R RES Rcserved 

07:00 IADR The high order 8 bits of the address of the lirst 
word (lowest address) in the initializatioll hlock. 
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10.3.2.4 Contl'ol and Status Register 3 (CSR]) 

CSR 3 allows rcdelinitioJl of the hils master interface. 

RAP=3 

Read/Write: Accessihle only when the STOP hit of CSRO is i. CSR1 
is cleared hy RESET or hy setting the STOP bit in CSRO' -

15 3 2 () 

RES BSWP ACON BCON 

Figure 10-6. Control and Status Register 3 
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Table 10-6. Control and Status Register 3 

Bit Name Description 

15:03 RES Reserved and read as O. 

02 BSWP BYTE SWAP allows the chip 10 operate in 
syslems Ihal consider bils ( 15:(8) to he thc least 
signilicant hyte and hits (07:00) 10 be the most 
signilicant hyte. I 
When BSWP = I, the chip will swap the high I 
and low bytes on DMA data transfers between 

I the SILO and blls memory. Only data from 
SILO transters are swapped; the initialization I 
block data amllhe descriptor ring cntnes are 
NOT swapped. 

BSWP is ReadlWnle and deared by RESET or 
hy setting the STOP hit ill CSRO' 

OJ ACON ALE CONTROL de lines Ihe assertivc state of 
ALE whcn the chip is a hus master. ACON is 

I Rcad/Write and cleared by RESET and hy 
selling the STOP hit ill CSRO' 

I 
ACON ALE 

I ------- ------
0 AsscI1ed High I I Asscrted Low 

I 

I 
I 

I 

I 
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nil Name I>escriplion 

00 BCON BYTE CONTROL rcdclines Ihc hyte mask and 
Hold 110 pins. BCON is RcmVWlitc and clcarcd 
by RESET or hy sClling the STOP hil ill CSRO' 

I/O Pin I/O Pin I/O Pin 
-~----- ------- -------

BCON 16 15 i7 
0 BMI BMO HOLD 
1 BUSAKO BYTE BUSRQ 

, 
• I 
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lOA Initialization 

Initialization details are provided in the following paragraphs. 

10.4.1 Initialization Block 

Chip initialization incilides the reading of Ihe initialization hlock in 
memory io ohtain Ihe operating parameters. The following is a 
delillitioll of the initialization hlock. 

The initializatioll ,hlock is read hy the chip when the INIT hit ill CSRO 
is sel. The (NIT hit shollid be set hefore or concurrent with the STRT 
hit to inslire proper parameter initialization ami l.:i1ip operation. After 
the chip has read Ihe initialization hlock, lOON is set in CSRO and "an 
interrupl is generated if lNEA = i. 

Table 10-7. Initialization Block 

Higher Addresses TLEN-TORA (23:16) IADR +22 

TORA (15:00) IADR +20 

RLEN-RDRA (23:16) IADR +I~ 

R ORA ( 15:00) IADR +16 

LADRF {63:48) IADR+14 

LADRF (47:32) IADR +12 

LADRF 01:16) IADR +10 

LADRF (15:00) IADR +O~ 

PADR (47:32) IADR +06 

PADR (31:16) IADR +04 

PADR (15:00) IADR +02 

Base Address of Block MODE IADR +00 
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10.4.2 Mode 

The mode register allows alteration of chi,>'s operating parameters. 
NOImal opcration is wilh the mode rcgister dcar. 

Figure 10-7. Mode Register 
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Table 10-8. Mode Register 

Bit Name 

15 PROM 

14:07 RES 

06 INTL 

05 DRTY 

04 COll 

Pagc 10-20 

I)eseriptiou 

PROMISCUOUS mode. Whcn PROM = I, all 
incoming packcts arc acccptcd. 

RESERVED 

INTERNAL lOOPBACK is IIscd with thc 
LOOP hit 10 dClcnnine where the loophack is to 
hc dOllc. Intemai loopback allows the chiJlIO 
recei\e its OWil transmitted packet. Since this 
rcpresents full duplex operatioll, the packel size 
is limited to 32 byles. 

INTl is valid only if LOOP = I; it is ignored 
otherwise. 

lOOP INTl lOOPBACK 
- --- -- ------ ----- --------
() X No loophad, Ilormal 
I 0 External 
I I internal 

I 
I 

I 
DISABLE RETRY. When DRTY = ! ,lhe chip I 
wi II aHempl only one transmissioll of a packet. 
If therc is a collision olltlie lirsl transmissioll 
attcmpl,a Retry En-or (RTRY) wil! he reported 
ill Transmit Message Descriptor 3 (TMD}). 

FORCE COLLISION. This hit allows the 

collisioll logic to he tested. The chip mllst he ill II 

intemalloophackmodel.orCOlltohe .. alid.11. 
COLl = I, a collision wiil he forced during the 
suhsequent transmission attemp!. This wi II result 
ill 16 lola I transmission attempts with a relry 
elTor reported ill TMD3. 
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Hit Name I>escril)tion 

03 DTCR DISABLE TRANSMIT CRe. When DTCR = 0, 
the transmitter will generate and append a CRC 
to the transmitted packet. When DTCR = O. the 
CRC logic is allocated to the receiver and no 
CRC is generated and sent with the transmitted 
packet. 

During loopback, DTCR = 0 will cause a CRC to 
be generated on the transmitted packet. hulno 
CRC check will be dOlle hy the receiver since the 
CRC logic is shared and cannot generate the 
check CRC at the same time. The gencrated 
CRC will be written into memory with the data 
and can he checked hy the host software. 

If DTCR = I during loopback. the host software 
must append a CRC value to the tnlllsmit data. 
The receiver will cl1eck the CRC Oil the received 
data and report any errors. 
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Bit Name Description 

02 LOOP LOOPBACK allows the chip to operate ill full . 
duplex mode for test purposes. The maximuill 
packet size is limited to 32 hyles. During 

I 
loophack. the nml packet tiller is disahled 
bccause the maximum packet is forccd 10 he 
smaller than the minimum si/c Ethcrnet packct 
164 hytes). 

LOOP = I allows simultancous transmissioll and 
rcception for a message u)Ilstrailled to lit within 
the SILO. The chip waits until the entire 
message is inlhe SILO he fore serial 
transmission hegins. Thc incoming data stream 
IIlIs the SI LO from hehind as it is heing empt ied. 
Moving the received message Ollt of Ihe SILO 10 

mcmory docs not hegin until reception has 
ceased. 

I 
III loophack mode, transmit data chaining is not 
possihle. Receive data chaining is possihle. 

01 DTX DISABLE THE TRANSMITTER causes the 
chip to not an:ess the transmit descriptor ring; 
therefore 110 transmissiolls arc allemptcd. DTX 
will dear the TXON bil in CSRO "'hen 

I initializatioll is complete. 

00 DRX DISABLE THE RECEIVER causes the chip 10 

reject all incoming packets illlli lIot access the 
Receive Descriptor Ring. DR X clears the 
RXON hit ill CSRO when initialization is 
complete. 
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10.4.3 Physical Address 

The Physical Address is iIIustralcd in Figure IO-K and detailed ill Tahle 
10-9. 

47 o 

PADR (47:01) o 

Figure 10-8. Physical Address 

Table 10-9. Physical Address 

Bit Name Description 

47: (X) PADR PHYSICAL ADDRESS is the unique 48-hit 
physical address assigned to the chip. PADR (0) 

must be O. 
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10.4.4 Logical Address Filter 

The logical address !iller is a M-hil mask Ihal is IIsed 10 accept 
incoming logical addresses. The incoming address is sent through the 
eRe drcuit. After all 4X hils of Ihe address have gone Ihrough Ihe 
eRe cirellit, the high order () hits or the resultant eRe arc strohed into 
a register. This register is lIsed 10 select one of Ihe 64-hil positions ill 
the logical address liIIer. If the selected IHter hit is 11 I, the address is 
accepted alld the packet will he put in memory. The (irst hit of the 
incoming address mils 1 he a I for a logical address. If the !irsl hit is a O. 
il is i! physil.:al address a III I is compared against the physical address 
that was loaded through the initializatioll block. 

The hroadcast address, which is all Olles, does nol go through the 
logical address !iller and is always enabled. If the iogical address !iller 
is loaded with all zeroes, all illcoming logical addresses. except 
broadcast will he rejel.:ied. 

63 o 

LADRF 

Figure 10-9. Logical Address Filtel' 

Table 10-10. Logical Address Filter 

Hit Name Hescription 

63:00 LADRF The 64-hil mask lIsed hy Ihe chip to accept 
logical addresses. 
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10.4.5 Receive Descriptor Ring Pointer 

The Receive Descriptor Ring Pointer is illustrated in the Ihllowing 
Figure 10-10 and detailed ill Tahle 10-11. 

31 29 2R 24 23 3 2 () 

RLEN Ik5erved ImRA (23:03) () 

Figure 10-10. Receive Descriptor Ring Pointer 

Table 10-11. Receive Descriptor Ring Pointer 

Bit Name· I)escril)tion 

15: 13 RLEN RECEIVE RING LENGTH is the number of 
entries in the rCl:eive ring expressed as a power 
of2. 

RLEN Number of Entries 
() j 

I 2 
2 4 
3 8 
4 16 
5 32 
6 64 
7 128 

12:00 RES RESERVED 

Novemiler 15, 1988 Page 10-25 



LANCE l'nOGltAi\lI\IIN(; ENI'-30 ItEFEltENCE (almE 

Hit Name Descril>tion 

07:(X) RDRA RECEIVE DESCRIPTOR RING ADDRESS is 
15:03 Ihe hase al.ldress (lowest address) of the receive 

descriptor ring. 

02: (X) MUST BE ZEROES. These hits arc RDRA 
(02:00) and mllst he zeroes hecause the receive 
rings arc aligned 011 l)lIadword hOllll(i;lIies. 
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10.4.6 TI'ansmit Descriptol' Ring Pointer 

The Transmil Descriptor Ring Poinler is illustrated in Figure 10-11 and 
detailed in Table 10-12. 

31 29 28 24 23 3 2 () 

TLEN Reserved TDRA (23:03) o 

Figure to-lJ. Transmit Descriptor Ring Pointer 

Table 10-12. Transmit Descriptor Ring Pointer 

Bit Name I>escriplion 

15:13 TLEN TRANSMIT RING LENGTH is the number of 
entries iillhe transmit ring expressed as a power 
of2 

TLEN Number of Ell1ries 
() I 
I 2 
2 4 
3 8 
4 16 
5 32 
(, 64 
7 128 

12:0R RES RESERVED 
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Hit Name I>escrilltion 

07:(Xl TDRA TRANSMIT DESCRIPTOR RING ADDRESS 
15:03 is the hase address (lowesl address) of the 

transmit descriptor lillg. 

02: (X) MUST BE ZEROES. These hils arc TDRA 
(02:00) ami Illllst he zeroes hecause the transmit 
rings arc aligned Oil qlladword hOllndaries. 

10.5 Buffer Management 

Burrer management is accomplished through message descriptors 
organized ill ring sll1lclures in memory. Each message descriptor elllry 
is fOllr words long. There arc two rings ;lIlocaled for the device: a 
receive ring and a transmit ring. The device is capahle of polling cadi 
ring for hullers to either cmpt)' or Ill! with packets 10 or from Ille 
channel. The device is also capable of entering slalus infoJlnalioll ill 
the descriptor entry. Chip polling is limited to looking one ahead of the 
descriptor clltry with which the chip is cllrrently \H)rking. 

The locatioll of the descriptor rings and their length arc fOllnd ill Ihe 
initialization hlock, accessed during the initializat ion procedure hy the 
chip. Writing a I inlo the STRT hit of CSRO will calise the chip 10 slart 

accessing the descriptor lings and enable it to send and receive packets. 

The chip cOIlUlumicates with a host device (prohahly iI microprocessor) 
through the ring structures ill memory. Each clliry ill the ling is 
"owllcd" either by the chip or Ihe hosl. There is iln ownership hit 
(OWN) ill the message descriptor elltry. Mutual exclusioll is 
accomplished by a protocol which states Ihal each device call only 
relinquish ownership of the descriptor emry 10 Ihe other device; it call 
never lake oWllership. ami each devicc cannot change the stale of any 
flcld in any entl)' after it has relinquished ownership. 
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10.6 DescriptOl- Rings 

Each descriptor in a ring in melllory is a fom-word entry. The 
following is the formal of the receive and the transmit descriptors. 

10.6.1 Receive Message Descriptor Entry 

The following suhparagraphs define each of the Receive Message 
Descriptor Entries. 

10.6.1.1 Receive Message Descriptor 0 (RMDO) 

The Receive Message Descriptor 0 (RMDO) is illustrated in Figure IO­
n ami delined in Tahle 10- 13. 

15 o 

LADR 

Figure 10-12. Receive Message Descriptor 0 

Table to-B. Receive Message Descriptor 0 

8i1 Name Oescription 

15:00 LA DR The LOW ORDER 16 address bits of the hulTer 
pointed to hy this descriptor. LADR is written 
by the host and ullchanged by the chip. 
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10.6.1.2 Receive Message Descdptor I (RMD R) 

The Receive Message Descriptor I (RMD 1) is illustrated in Figure 9-
! 3 and detailed ill Tahle 10-14. 

Figure 10-13. Receive Message Descr·iptor I 

Page 10-30 NO\'l:mher 15, 19XX 



I~NI'-30 IUWI~lmNCE GlIIJ)E 

Table 10-14. Receive Message Descriptor I 

Bit Name I>escription 

15 OWN This bit indicates Ihat Ihe descriplor enlry is 
owncd by the hosl (OWN = ()) or hy the chip 
(OWN = I). The chip clears Ihe OWN bil aller 
Iming the buffer pointed to by the descriplor 
entry. The host sets the OWN hit aller emptying 
the buffer. Once the chip or host has 
relinquished ownership of a huffer, it may not 
change any licld in the four words that comprise 
the descriplor entry. 

14 ERR ERROR summary is Ihe "OR" of FRAM, OFLO, 
eRe, or BUFF. ERR is set by the chip and 
cleared by the host. 

13 FRAM FRAMING ERROR indicates Ihat Ihe incoming 
packet contained a noninteger multiple of 8 bits 
and there was il eRe error. If there was not a 
CRe error oil the incoming packet, then FRAM 
wiII not he SCi. even if there was a non-integer 
multiple of 8 bits in Ihe packet. FRAM is set hy 
the chil) and cleared by the host. 

i2 OFLO OVERFLOW error indicales Ihe receiver has 
losl all or part of the incoming packel due to an 
inability to store the packet in a memory buffer 
before the internal SILO overllowed. OFLO is 
set by the chip and cleared by the host. 

II eRe eRe indicates lhal the receiver has detected a 
CRe error on the incoming packet. eRe is set 
by the chip and cleared by Ihe host. 
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Hit Nan1l' Description 

10 BUFF BUFFER ER ROR is set whell the chip rims 0111 

of availahle hullers while data chaining a 
n~ccived packet. BUFF is set hy Ihe chip and 
cleared hy the host 

If a BUFF occurs, all OFlO will also OCCllr, 
because the chip tries to acqllire the next huffcr 
1I1ltillhc SilO overflows. 

09 STP START OF PACKET indicates Ihallhis is the 
lirsl hulTer lIsed by the chip for this packet. It is 
IIscd for data chaining buffcrs. STP is sci hy the 
chip and cleared hy the host. 

OS ENP END OF PACKET indicates Ihallhis is Ihe lasl 
hulkr used hy the chip for this packet. It is IIsed 
for data chaining buffers. If both STP and ENP 
ilre set, the packet lit into olle huffer alld there 
\Vas no dala chaining. ENP is sci hy Ihe chip anti 
cleared hy Ihe host. 

07:00 HADR The HIGH ORDER 8 address bits of the bulTer 
pointed 10 hy this descriptor. This field is mitten 
hy Ihc host and ullchanged hy the chip. 
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10.6.1.3 Receive Message Descriptor 2 (RMD2) 

The Receive Message Descriptor 2 (RMD2) is illustrated in Figure 10· 
14 alld detailed iii Tahlc I f). I S. 

is 12 II o 

Ones BCNT 

Figure 10-14. Receive Message Descriptor 2 

Table 10-15. Receive Message Descriptor 2 

Bit Name Description 

15:12 MUST BE ONES. This field is written by the 
host and unchanged by the chip. 

11:00 BCNT BUFFER BYTE COUNT is the length of the 
burler pointed to by this descriptor expressed as 
a two's complement number. The field is written 
by the host and unchanged by the chip. 
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10.6.1.4 Receive Message Descriptor 3 (RMD]) 

The Receive Message Descriptor 3 (RMD3) is illustrated ill Figllre 10-
15 and detailed in Tahle 10-16. 

15 12 II () 

Reserved MCNT 

Figure 10-15. Receive Message Descriptor 3 

Table 10-16. Receive Message Descriptor 3 

Hit Name Description 

15:12 RES RESERVED and read as zeroes. 

11:00 MCNT MESSAGE BYTE COUNT is the length ill !lyles 
of the received message. MCNT is valid ollly 
when ERR is clear and ENP is sci. MCNT is 
wrillell by the chip and cleared hy the hosl. 
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10.6.2 Transmit Message Descriptor Entry 

The Transmit Messa!!e Descriptor Entries arc descritled in the 
following subparagraphs. 

10.6.2.1 Transmit Message Descriptor 0 (TMDO) 

The Transmit Message Descriptor () (TMDO) is ilhlslrated in Fi!!urc 
10-16 and detailed in Tahle 10-17. 

15 o 

LADR 

Figure 10-16. Transmit Message Descriptor 0 

Table 10-17. Transmit Message Descriptor 0 

Hit Name Description 

15:00 LA DR The LOW ORDER 16 address bils of the buffer 
pointed to hy this descriptor. LADR is written 
by the host and ullchanged hy the chil). 
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10.6.2.2 Transmit Message Descriptor I (TMD1) 

The Translllil Message Descliplor I (TMD I) is illustrated ill Figure 
10-17 amI detailed in Tahle IO-Ilt 

15 14 13 12 II 10 <) 8 7 () 

Figure 10-17. Transmit Message Descriptor I 

Table 10-18. Transmit Message Descriptor I 

Bit Name 1)e..<;criptio!J 

15 OWN This bit indicates that the descriptor entry is 
oWlled by the host ,OWN = 0) or by the chip 
laWN = I). The host sets the OWN bit after 
IiIling the buffer pointed 10 by this descriptor. 
The chip dears the OWN bit after transmitting 
Ihe contents of the buffer. Neither may alter a 
descriptor entry aftcr it has relinquished 
oWllershi p. 

14 ERR ERROR summary is ilie "OR" of LeaL, LeAR, 
UFLO or RTRY. ERR is sci by the chip and 
deared hy the host. 

13 RES RESERVED hit. The chip wili write this hit 
with a o. 
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Hit Name Description 

12 MORE MORE indicates that more than one retry was 
needed to transmit a packet. MORE is set hy the 
chip and cleared by the host. . 

II ONE ONE indicates that exactly one retry was needed 
to transmit a packe!. ONE is set hy the chip and 
cleared by the host. 

10 DEF DEFERRED indicates that the chip had to defer 
while trying to transmit a packet. This condition 
occurs if the channel is busy when the chip is 
ready to transmit. DEFER is set by the chip and 
cleared by the host. 

09 STP START OF PACKET indicates this is the first 
buffer to be used hy the chip for this packet. It is 
used for data chaining buffers. STP is set hy the 
host and unchanged by the chip. 

08 ENP END OF PACKET indicates this is the last 
buffer to be used hy the chip for this packet. Ii is 
used for data chaining buffers. If hoth STP and 
ENP are set, the packet lit iitto one buffer and 
there was no data chaining. ENP is set hy the 
host and unchanged by the chip. 

07:00 HADR The HIGH ORDER 8 address bits of the buffer 
pointed to by this descriptor. 11tis Ileld is written 
by the host and ullchanged by the chip. 
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10.6.2.3 Transmit Message DeseriptOl" 2 (TMOZ) 

The Transmit Message Descriptor 2 (fMD2) is illllstrated ill Figllre 
IO-IR ami detailed in Tahlc 10-19. 

15 12 o 

Ones BCNT 

Figm'e 10-IS. Transmit Message Descriptor 2 

Table 10-19. Transmit Message Descriptor 2 

Bit Name !)escription 

15:12 ONES Mllst he olles. This Ikld is sci by the host and 
III1l:hanged by Ihe chip. 

II :()O BCNT BUFFER BYTE COUNT is the usahle length in 
hytes of the ouller pointed 10 hy this descriptor 
expressed as a two's complement number. This 
is the IIlImher of hyles from this huffer that will 
he Irallsmilled hy Ihe chip. This Held is written 
hy the host and uilehanged hy the chip. 
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10.6.2.4 Transmit Message Descriptor 3 (TMD~) 

The Transmit Message Descriptor 3 (TMD3) is illustrated in Figure 
10-19 ami detailed in Tahle 10-20. 

15 14 13 12 II 10 <) () 

I BI.IFI'llIFLO I RES I 1.1:01. I.("I\K RTRY TIlR 

Figure 10-19. Transmit Message DescriptoR" 3 

Tabl~ 10-20. Transmit Message Descriptor 3 

Bit Name Description 

15 BUFF BUFFER ERROR is set by the chip during 
transmission when the chip docs not lind the 
ENP tlag in the current huffer and docs not own 
the next buffer. BUFF is set hy the chip and 
cleared by the host. 

If a BUFF occurs. a UFLO will also occur 
because the chip tries 10 read memory data until 
the SILO is empty. 

14 UFLO UNDERFLOW ERROR indicates that the 
transmitler has truncated a message due to data 
late from memory. UFLO indicates that the 
SILO has emptied before the end of the packet 
was reached. 

UFLO is set hy the chip. cleared by the host. 

November 15, 1988 Page 10-39 



LANCE 1'ltoGltAMI\i1N(; 

Hit Name Description 

13 RES RESERVED hit. The chip will write this hit 
with a O. 

12 LCOL LATE COLLISION indicates that a collision has 
occurred after the slot lime of the channel has 
elapsed. The chip docs nol retry 011 late 
collisiolls. LCOL is sci hy the chip ami clearcd 
fly the host. 

Ii LCAR LOSS OF CARRIER indicates Ihat the carrier 
signal was not detected f()r some period during 
the transmission of thc packet. LCA R is sci hy 
thc chip ilnd clearcd hy the host. 

10 RTRY RETRY ERROR indicates Ihallhc lrallsmiUer 
has failed in 16 attempts 10 sllccessfully transmit 
a message due to repealed collisions 011 the 
medium. If DTRY = I in the MODE register, 
RTRY wili sci ancr one failed transmission 
attempl. RTRY is set hy the chip and cleared hy 
the host. 

09:00 TDR TIME DOMAIN REFLECTOMETRY rellects 
the state of an internal chip counter that COllllts 
from the start of it transmissioll 10 the occurrence 
of a collision. This vallie is useful ill 
delel1uining the approximate distance to a cahle 
faull. The TDR vallie is \\'rillell hy the chip and 
is valid only if RTRY or LCOL is scI. 
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