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<mNEItAL INI~OJtI\I,\TI()N 

1.1 Introduction 

Section) 

General Information 

This manual provides general infomlation, hardware preparation and 
installation instmctions, software preparation and loading instructions, 
functional description, and support information for the ENP-30 
Ethernet Node Processor. The ENP-30 is manufactured by 
Communicatioll Machinery Corporation (CMC). The tem)s ENP-30 
and ENP are used interchangeably in this manual. Refer to the 
Appendices for a glossary of other abbreviations and acronyms used in 
this manual. See Section 1.4 for related documentation. 

l.i Product Description 

The ENP-30 is a high perfomlance communications processor on 11 

MULTIBUS form-factor, multi-layer printed circuit (PC) board. It 
provides the physical interface and intelligence necessary to attach 
infomlation processing devices to the Ethernet, a Local Area Network 
CLAN), to allow a high speed exchange of infomlation. Each ENP 
contains nooe-specillc software. as well as industry-standard protocol 
software for exchanging infomlationthroughout the network. 

1.3 Features 

Features of the ENP-30 include: 

• IOMHz MC68()()() J\.:1PU (MC68010 optional). 

• 128KB or 512KB dual-access DRAM with parity and IlO wait 
states. 

• Up to 64KB PROM t2 sockets). 

• MULTIBUS (IEEE 7~6) A24:D16 mast~r and slave interface for 
host to ENP communications. 
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• Node address PROM contains a world-wide unique Ethernet 
address issued hy the Xerox Corporation. 

• A programma hie intelTllpt for protocol software timing. 

• Local Area Network Controller lelr Ethernet (LANCE), with 

Buller management structures in shared local RAM, 

DMA to shared local RAM, 

Line access protocol (CSMA/CD), and 

Extensive diagnostics and error reporting. 

• Serial Interface Adapter (SIA), with 

- Manchester encodillg/de~()dillg, and 

- Transceiver cahle interface. 

• Dual, RS-232, Asynchronous, Selial, Receiver-Transmitter, 
Communication P0I1s (DUART). 

• MUL TIBUS interrupt (NBVl). 

• MUL TIBUS to onhoard processor interrupts. 

1.4 Related Documentation 

The MULTIBUS Spec(ficalioll Manual, the KJ Kernel Software User's 
Guide and the ENP Debugger User's GuifJe arc all applicable to the 
ENP_ Other documents referenced in the Appendices can provide 
additional infomlation Oil Local Area Networks, communications 
protocols, and Node Processors. 
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Section 2 

Specifications 

2.' Operational Specifications 

SI'ECIFICATIONS 

The ENP-30 requires 5A at +5Vdc, O.5A at +12Vdc, alld O.IA at 
-12Vdc. These voltages may vary a maximum of 5% without 
impacting the perfomlance of the module. MUL TIBUS sigllllis 
confomlto the IEEE-796 standard. 

2.1.1 Mechanical 

The ENP-30 confomls to the MULTIBUS IEEE 796 standard foml 
factor. The printed circuit (PC) board has eight layers, confonning to 
MIL-P-55 I 10. 

2.1.2 Environmental 

The ENP-30 is designed It)r operation or storage in the following 
environment 

Table 2-1. Environmental Conditions 

Condition Operation Storage 

Temperature 5 to 50 degrees C -40 to R5 degrees C 

Humidity 5% to 95% Same 
non-condensing 

Elevation o to 10,000 fl. o to 10,000 ft. 

November 15, 1988 Page 2-1 



SI'ECIFICATIONS ENI'-3fl REFEItENCE (;lIIDE 

2.1.3 MllLTIBUS COIllI)liance 

Pagl: 2-2 

Table 2-2. MULTlBlJS Compliance 

MASTER DATA TRANSFER 

M240r M20 
DI6 

SLAVE DATA TRANSFER 

M240r M20 
DI6 

INTERRUPTER OPTIONS 

VO L 10 MUL TIBUS 

Novcmhcr 15, 19XX 
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Section 3 

Functional Description 

3.1 Introduction 

This section provides overall hlock diagram level and operational 
descriptions for the ENP-30. 

Network 
Parameters 

PROM 

PROM 
2 Sockets 

12B!512KB 
DRAM 

System Control 
Decode Clock 

Interrupt 
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Mc6B010 

10Mhz MPU 

LANCE 

MULTI BUS Interface 
Bi-Directional Mapped Access 

24-Bil Address lG-Bit Data 

Figure 3-1. Block Diagram 

MPU Interrupt 
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].2 Descril)tion 

The ENP-30 is installed direclly into the user"s MUL TIBUS hackplane. 
Ethernet interfacing is accolllplishcd hy cahle interconnections hetween 
the ENP transceivcr connector and the associated Ethernet transceiver 
ellu ipmcnt. 

The ENP-30 architecturc includes: (I) an microprocessor unit (MPU), 
that performs supervisory fUllctions over a VLSI local area network 
controller for Ethelllel (LANCE), (2) closely coupled DRAM. (3) 
PROM lor protocol processing colie, (4) a hilS interface to it host 
system, and (5) The signaling and liming utilities required to maintain a 
comillunicat ion en\' ironment. 

3.2.1 Microprocessor Unit 

The on-hoard Microprocessor Unit (MPU) is the IOMHz MC6XO()() or 
MC68010 MPU. The MPU responsihilities include: (I) command and 
data transfer to and from system-visihlc memory, 12) rcsponse to and 
generation of hus intcrrupts, (3) cxccution of thc network 
collulJIlllications protocol upper laycrs, (4) running thc K I Kernel 
linllwarc, (5) implementing Layer 2 of ISO protocol, (6) software 
rcfresh for the DRAM. 0) timer functions, and (X) J1l11lling sclf­
diagnostics on power up or initialization. 

Refer to the Memory Map in Section 6. The MPU runs at a IOMHz 
clock rate, synchrollous with the LANCE dock. 

3.2.2 Node Address PROM 

Every Ethernet station (host and ENP) has heen assigncd a world-widc 
unique 48-hit address hy the Ethernet Address Administratioll Offke, 
XEROX. The address is used for statioll identilkation 011 ali data 
transmissions. This address resides in the node address PROM and is 
-rcad hy the application protocol software during the start-up procedurc. 
It is storcd in a 512 X 4 hit PROM. 
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3.2.3 PROM Sockets 

Thc ENP-30 has two 2X-pin sockets for PROM. Thcsc sockcts acccpt 
32 Kilo (K) bits x X, 16K bits x R, RK hits x X, and 4K bils x R PROMS 
of various acccss I imcs. 

3.2.4 DRAM 

Thc ENP-30 board, in thc standard configuration, includcs 12XK B of 
Dynamic Random Acccss Mcmory (DRAM) with parity. Memory can 
hc factory upgradcd to a maximum of 512KB on board. Thc mCll10ry 
causcs no wail states whcn access cd from the on-board MPU. 
Software refresh occupies about 5.0% of the MPU baudwidth. 

Parity crrors are rcported to the MPU as Level 7 intclTupts. Thc 
dynamic memory is acccssihle from the systcm bus, from LANCE, and 
from the MPU. Thc MULTIBUS has highest access priority, followed 
by the LANCE, and the MPU has lowest priority. 

There are memory usage considerations duc to the LANCE devicc on 
the ENP. CMC rcquires that the memory buffers accesscd by LANCE 
reside on the ENP. LANCE perfonns eight-word bllfsts whcn wliting 
receivcd Ethcrnet data to memory or reading data frommcll1ory to·scnd 
on the Ethernet. If this data were passing on the system hilS, signilicant 
bus bandwidth would be consumed, impact ing the acccss of othcr 
devices to the bus. It is possible that data could not hc supplied or 
accepted fast enough to maintain the Ethemet 10Mb data ratc, IIsing 
this direct system bus approach. Because of these factors, all Ethcmct 
data should be staged in the ENP memory bctween thc Ethemct 
transfer and the system bus transfer. Either the ENP or thc host 
processor can manage the transfer of the data betwecn ENP mcmory 
and lISer memory. 

During LANCE activity, each host access to ENP memory can incur up 
to a maximum 9~lS wait before being granted access to thc mcmory. 
This is because thc LANCE perfomls transfcrs in eight-word hursts (it 
acquires the local data bus and holds onto it I()r the cntire eight-word 
transfer. Therefore, if the hos .. s system hus time out interval is less 
than I 2J.ls , the host driver should be designcd so that the data areas 
used for controlling data transfers reside in host memory and that the 
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ENP perfol1ns all data transfers hetween memory and systcm blls 
memory. If, due to UNIBUS acquisition latcncy, MPU to UNIBUS 
translCrs avcrage grcatcr than 4~ls or cxc:ccd ahollt 12~ls (worsc case), 
thc LANCE SILO (sec 3,2.5) may o\'erllo,," or IlIIdcrllow. 

3.2.5 Local Bus Interface 

The ENP can act as both master and slave Oil the M U LTIB US. This 
means that the MPU can read and write into hns memory, and the ENP 
memory Illay he accessed hy other mastcrs on the hus. 

A single Oil-hoard address and data blls is shared hetween LANCE, 
RAM and ROM, system bus interface, and MPU. Bus retluests 10 the 
MPU cause it to yield this local hus to the MUL TIBUS master during 
slave access to the ENP, or to the LANCE during LANCE DMA 
access to on-hoard memo!)!. 

The local hus interface is structured so that all otller resources are 
inactive while one resource is using the local hilS. For example, a 
MULTIBUS access to on-hoard memory could he held off for "I' to 
9~IS, while the LANCE completes R DMA cycles. Similarly, Ihe MPU 
can complete no work during LANCE DMA or hosl access to ENP 
resources. At 120 packets per second with 1500 hytcs pcr packet ami 
an average of 800mi per word DMA acccss, the LANCE DMA will 
take approximately 7.4% of the local hilS handwidth. With 5% of Ihe 
hilS used for software refresh (and negligihle MUL TIBlIS access) this 
Icaves approximately 88% of the local hus for Ihe MPU. LANCE 
DMA usc of the local bus is sporadic, occupying a large percentage of 
the hus when in usc. During the active rcception or transmission of 
lIata packets on the IOMcgahit (Mh) Ethernet, LANCE alolle uscs more 
than 50% of the local hilS handwidth. 

The peak throughput of the ENP is nearly IOMh with Ihe LANCE 
receiving/transmitting EtheJ1lct hack-to-hack packets, without loss of 
status or data. The maximum numher of hack-to-hack packets is 
limited only hy the available huffcr space. Thc hcsl avcrage 
throughput of the ENP will he dictatcd hy network conditioJls, host 
perfOlmancc, and availahle on-hoard MPlJ processing powcr. 
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The local hus architecture allows either the ENP MPU or the host to 
move data betweelJ the host system and the ENP DRAM. If the ENP 
MPU moves moves data via UNIBUS Master OperatiolJs, hus latency 
should average 4~ls with a peak of 12~ls. If the host moves data, it nlllst 
have a bus time-out of at least 12~L~. 

Communication hetween the ENP and the network·s physical medium 
(the coaxial cable) is handled by the ENP Kernel software and the 
LANCE device. The K J Kernel So/iware User's (;uide describes the 
related start up protocols that arc rcquired for ENP operation with thc 
Kernel. All protocols arc compatible with the "-"'heme! 2.0 
Specification, as dellned by Xerox, DEC, and Intel. 

3.2.6 Clock Timer 

A programmable timcr causes a periodic intcrrupt to the MPU for 
protocol software timers. The K I Kemeluses this timcr to generate an 
interrupt every 2ms. 

3.2.7 Local Area Network Controller for Ethernet (LANCE) 

The Local Area Network Controller for Ethernet (LANCE) chip set 
consists of a DMA-oriented link-layer controller (Am7990) and a 
Serial Interface Adapter (SIA), the Am7992. The SIA providcs proper 
IEEE 802.3 or Ethernet 1.0 transceiver interface levels and signaling 
and the TTL signals to the LANCE. 

The LANCE features the Ethernet 10Mb data rate, an MPU compatible 
interface, a 16-hit data bus, multiplexed address/data bus, a DMA 
controller with 24-hit addressing, a sophisticated bulTer management 
stmcturc, a 48-byte SILO data buffcr, diagnostic aids, three modes of 
receive addressing comparisons, CSMA/CD network access algorithm, 
and extensive error reporting. 

The Am7990 deals directly with control stmctures and data in the ENP 
memory. The control structures (descriptor rings) supplies the LANCE 
with address and length infonnation on dala buffers and command and 
status infomlatioll on each buffer or message. 
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Buller management features include a defined circular queuc of Imlkr 
descriptors called dcscriptor rings. Up to In hullers Illay he qucucd 
awaiting processing hy LANCE al anyone timc. Data hulTers may bc 
chained to handle long packets in multiplc data huffer areas. LANCE 
controls an OWIl hit for each huffer that signals when the Imfler has 
hccn lilled Of emptied and is available for action by the proccssor. 

The 48-hytc SILO hulTer considerahly relaxes the initial response lime 
requircd for a DMA transfer relJucst. LANCE services Ihe SILO with 
DMA hursls of X words for cach systcm hus acquisition. A burst takes 
6.4~ls or less (O.l~~ls/\\'ord) to complete. 

There arc thrce modes of network reccivc address comparison: 

• The physical mode, which is a filII comparisoll of all 4& destinatioll 
address hits. 

• The mlllticasl Illode, which is a logical mode thai pills the 48 hits 
through a hash IUter to detcnnine olle of 64 logical types. 

• Thc promiscuous mode where all packets arc received, reganJless 
or address. 

LANCE implemcnts the full CSMA/CD lIetwork access algorithm. 
Upon detection of a collision, it sends a jam signal, followed by a 
hackoff algorilhm, hcfore allempting to transmit again. After 16 
successive collisions, it reports an error. Other reported errors include 
hahhling transmitter (transmission of more than 1518 bytes), collisioll 
detection circuitry nonfunctional, missed packel due to insufficient 
huffer space, and a memory time-ollt (DMA memory access nol 
complete in a reasonahle amount of time). These errors cause an 
interrupt to he generated. Individual packet errors include CRC error, 
framing error, and SILO overllow or underllow eITor. 

Refer 10 Sectioll 10 for additional infonnation ahout the LANCE. 

3.2.8 Sel'ial Interface Adapter 

The Serial Interface Adapter (SIA) performs the Manchester 
encoding/decoding necessary for interfacing LANCE to Etheme1. It is 
compatihle wilh standard Ethernet hilS transceivers operating al 
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IOMh/s. The decoder acquires Ihe clock and dala wilhin six hil limes 
(600ns). 11 Icalures guaranleed carrier deleelion and collision deleclion 
threshold Iimils and transienl noise rejcclion. Thc receiver decodcs 
Manchesler data with lip to pills or minus 20ns clock jitter, which 
reprcsents 1/5-hit time. 

3.2.9 Transceiver Connector 

The Transceiver (XCVR) conneclor on the ENP is a IS-pin, MIL-C-
24308, D-type connector that couples the ENP to the transceiver cable. 
The connector is female, with a slide latch assemhly. Applicahlc IEEE 
Standard 802.3 electrical interface requirements are mct. 

3.2.10 MULTIBUS Slave Address 

The MULTIBUS slave interface responds as a block of 128KB of 
word-wide standard data space on a modulo 128KB bOllndary (see 
Figure 19). The Orst 4K B of this window is nOli-responsive after the 
RAM/ROM swap control is set. The next 116KB maps to ENP DRAM 
at $F01000-$FIFEOO. The first 4KB of ENP DRAM is used for 
vectors and debugger stack. 

As bus master, the ENP-30 m.1Y access the entire bus address space, 
although some limitalion may have .to he accepted by system 

. consideralions. 

3.2.11 Serial 1/0 

A dual RS-232 interface is driven by an SCN68681 controller. Baud 
rates are programmable from 50 to 38.4K baud. Connection-is through 
two 26-pin box connectors located on the PC board top edge. These 
ports provide the capability for a remote diagnostic link, local 
monitoring and debugging, or a printer interfacc for logging of network 
statistics. 

The SCN6868) Dual Universal Asynchronous Receiver/Transmitter 
(DUART) is a single-chip MOS-VLSI commllnications device that 
provides two independent filII-duplex asynchronous 
receiver/transmitter channels in a single package. The DUART can be 
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used in polled or internlpt-driven systems. 

The operating mode ami data fonnat of each channel can he 
programmed independently. Additionally, eClch receiver and 
transmitter cCln select its opemting speed as one of 18 fixed bClud rates, 
a 16x clock derived from a progrrunmable counter/timer, or an external 
I x or 16x clock. The haud rate generator and counter/timer operate 
directly from a crystal. 

Each receiver is buffered in ()uadruplicate to minimize the potential of 
receiver overmn or to reduce illlermpt overhead in intemlJlt-driven 
systems. 

3.3 ENP-30 Firmware 

There are two PROM IIml\vare packages available for the ENP-30. 
They arc the K I Kernel, or the K I Kemel and CMC Debugger 
together. The standard ENP configuration includes the K I Kernel 
PROM. A PROM that includes the K I Kernel with the CMC 
Dclmgger is ClvClilable separately. 

3.3.1 K I Kernel Firmware 

The K I Kernel supplies fUllctions that control and monitor the 
hilnhvare features of the ENP-30. The K I Kernel allows downloading 
directly over the MUL TIBUS from the host and gathers running 
statistics on all conditions reported by LANCE. 

The K I Kemel manages LANCE status registers Clnd descriptor rings; 
perfomls software refresh and timer functions, and mamlges intermpts. 
allowing protocol software to be written in a high-level language such 
as Pascal or C. The use of user-developed protocol software is 
encouraged, but the software refresh must always be present. Without a 
non-Illaskable internlpt every 1.6384ms, the DRAM contents 
disintegrates. For more infomlation, refer to the K I Kernel Software 
User's GuilJe. 
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3.3.2 EN P Debugger 

The ENP debugger is a ROM-based debugger for new program 
development ami dehugging. It is a full debugger with multiple 
hreakpoints, llIemory examine, modify, test and move, an assembler, 
disassemhler, download capabilities, and includes software melllory 
refresh. Refer to the EN!' Debugger User's Guide for more 
infonnalion Oil the Dehugger. 
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Section 4 

Preparation and Installation 

4.1 Introduction 

This section provides hardware preparation and installation instmctions 
lin the ENP-30. 

4.2 Unpacking Information 

Note 

If shipping container is damaged upon rcccil)t, 
requcst carrier· s agcnt to be present during 
unpacking and inspection of equipment. 

Unpack equipment from shipping container. Refer to packing list and 
verify that all items are preseut. Save packing material lor storagc Of 

reshipping. 

4.2.1 Hardware Preparation 

The following paragraphs describe the hardware conligllflltion options 
that are available, in the event that the factory cOllligura1ion, as 
shipped, needs to be changed. 

4.2.2 Standard Jumper Configuration 

Each ENP is shipped with the jumpers properly configurcd for standard 
operation. The standard settings for the principal user-conligllrablc 
optiolls are: 
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• IEEE X()2.3 Elhernet typc selectioll. 

• 20-hil M UL TI B US address modc. 

• MUL TIBUS memory address SAOO()() 

• MULTIBUS interrupt level four. 

• M UL TIB US parallel arhitratioll. 

In thc evellt Ihat jumper conliglll'alions nced 10 hc changed, the jumper 
platfonn:-; arc laheled on the PC hoard and siJ()\m in Figure 4-1 for easy 
location. Tahle 4-1 provides a list of all jumper platforms and their 
functions. 

Table 4-1. Jumper' Platforms 

No_ I>escription 

JPOI Slew Rate Capacilors (Not installed al factory.) 

JP02 External Reset and Ab0l1 Header 

JP03 Ethernet 1.0 or Ethernet LOll EEE X02.3 Option 

JP04 PROM Wait-State Options 

JP06 PROM Control 

JP07 DRAM Colullln/Row Address Strohe Delay Scleci 

JPOR MB I Window Decode Address Select A 17:23 

JP09 MUL TIBUS Master ami Acquisitioll Optiolls 

JPIO MULTIBUS Interrupt Level Select 

JPII MUL TIBUS Address Path Width Select AC 20:23 
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Figure 4-1. Jumper Platform Locations 

November 15, 1988 Page 4-3 



I'REPARATION ANI> INSTALLATION ENI'-3U Iml'EltENCE GlIII)E 

4.2.3 Jumpe,· Platfo,-m Description 

The follo\\'ing paragraphs descrihe the jumper platfonllS ami the 
contiguration options availahle. The jumper platfoml locations 011 the 
PC hoard arc shown Figure 4-1. I r this is a standard installatioll and the 
jumpers arc properly configured. proceed to the installation 
instructions. 

4.2.3.1 Slew Rate Capacitors (JPOI) 

Installing capacitors affords noise attenuation on these RS-232 lines. 
For details on capacitor specifications. consult Motorola document 
Unear IllIcr/,oce ICs (1979). under 14X9A. No capacitors are installed 
at the fatlory (the), arc only necessary in electrically noisy 
environments ). 

RXBRS RXARS 

GND I 
r-L --TJ,- -, 
GND 

X 765 
1----+ - - +---+----1 

2 I 3 4 
I I 

L_j_...L --...L-j-L-r 

GND GND 

CTBRS CTARS 

Figure 4-2. Slew Rate Capacitors (JPOJ) 
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4.2.3.2 External Reset and Abort Header (J P02) 

The Exlemal Reset and Abort Header (JP02) is provided for connecting 
the optional Reset Box available from CMC, and inclmJed with the 
CMC Sofiware Development Kil. 

XRES - When asserted (pulled low) hy an external device, the 
on-board reset logic is set in motion. The M PU 
(MC68000) is reset, behaving as desclihcd in the 
MC68000 User's Guide. All other on-hoard resources 
are reset simultaneously. 

XRESR - Reserved for future use. 

HALT - When asserted, the MPU is halted as descrihed in the 
MC68000 User's Guide. 

ABORT - When asserted (low), Bit 2 (ABORT) in Ihe Lock 
Register (LOCKR) is set. I COJlcurrenlly a Level 7 
interrupt is generated. A PROM-hased dehugger may 
then service the interrupt with the following: 

• Halt program execution 

• Dump address and data register, PC, SR, etc. 

I. I'rogrnmming Guide, Section S.4. 
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GND 

r-L J ,J,J,J, 
:1O:9'X 7 6 1 

1----+ - - +---+---+----1 
2 I 3 4 5 I 

L-

1
-..L - - ..L-1-~TL1-.J 

XRESR - HALT-

XRES - vee XABORT-

To he lIscd for COJlllcctioll 
10 external RESET and 
software ABORT device. 

Figure 4-3. External Reset and Abort Header 
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4.2.3.3 Ethel'net Type Selection (JP03) 

Ethcrnet type selection for Ethcrnet 1.0 or Ethcrnet 2.0/IEEE X02.3 is 
providcd by JP03. The faclory derault conliguration is for Ethclllct 
2.0/IEEE X02.3. 

For ENP-30, Rev. B, the jumper between JP03 pins 4 - 5 should 
always bc in place, as shown in Figure 4-4. In the event that the ENP-
30, Rev. B, is to run with Ethernet 1.0 transceivers, place an additional 
jumper between JP03 pins I and 6. Also, replace U I 15 (PEX302) with 
a 16-pin DIP jumper platroml and connect the pins as described in 
Section 9. 

For ENP-30, Rev. C, JP03 is used to conligure ror IEEE R02.3/Ethelllet 
2.0 or Ethemet 1.0. For IEEE 802.3 or Ethernet 2.0 connguration, use 
the factory defallli of no jumpers, as shown ill Ilgure 4-4B. For ethernet 
1.0, jumper settings depend on the device into which the ENP-30 is 
inserted. For a device such as CMCs DRN 3200 that has an isolated 
DC ground, jumpers should be placed between pins 1-4 and 2-3 as 
shown in figure 4-4C. For generic devices with DC ground connected 
10 the chassis, a jumper should be placed between pins 1-4 as shown in 
figure 4-40. All cases assume an intemlediate intemal cable with a 
chassis mounted metallic "0" connector cnsnring an ethemet shell to 
chassis electrical connection. 
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A) 

r--T---' 
UND --: J : 6 :-- MODI: 

--~ -2- ffi=s TEST 
1---

--: 3 4 vee 
L __ 

UND 

Factory Default COlltiguratioll 
(ENP-30, Rev. B) 

UND 

Ul 

C) 

MODE 

5 :-- SIIELL 
---1 

3 ,,:-- UJ 
__ .I 

Ethernct 1.0, 
Box With Isolated DC Ground 

(ENP-30, Rev. C) 

EN!,-3H UEI'EItENCE (;lIIJ)E 

B) 

UND 

Ul 

Factory Dcfault Configuration 
ror X02.3 and Ethcmd 2.0 

(ENP-30, Rev. C) 

aND 

D) 

D 'f6 r-- MODE 
1 2 1 5 1-- SIIEI.!. 
1---+---1 

OJ --: 3 : 4 :-- UJ 
L __ ..L __ J 

Ethernct 1.0, Box With 
DC Ground Connccted to Chassis 

(ENP-30, Rev. C) 

Figure 4-4. Ethemet Type Selection (JP03) 

Page 4-X Novcmhcr 15, 19XX 



1'lml'AR,\TION ANI) INSTALI.AnON 

4.2.3.4 PROM Wait State Selection (JP04) 

Selection of DTACK response for PROMs U2H AND U44 is provided 
by JP04. For a 3 to 4 wail state response, jumper pins 2 - 3 on JP04 
(this corresponds to PROM access times of heller than 550ps). If 
PROMs wilh 200ns or beller response are used, () wait state jumpcring 
is suggested; in this case, jumper JP04 pins I - 2. Best perfomlance is 
ohtained with 0 wait stale jumpering. 

MAS-

ROMN-

I 
I 

-----:, 3 , 
L ___ J 

ROMX 

Figure 4-5. PROM Wait-State Selection (JP04) 
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4.2.3.5 PROM Control (JP06) 

JP06 allows adaptation 10 a varicly of 24- or 2X-pin PROMs. Thc 
factory conliguration is for Am2712X or Am2764 PROMs lTahle 4-2). 
(Sec the PROM specilkation ror dcscriptions or these signals). 

Table 4-2. PROM Control Signal Table 

Jumper PROM 
Output Control Signal 

Pin Name 

PI VCC 
P2 AI3 

P2X VCC 
P27 PGM (Program Enahlc) 
P26 AI4 
P23 AI2 
no CE (Chip Ellahle) 
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AIS 

GND 

AI2 

AI4 

vee 
vee 
AJ3 

vee 

r - T -, 
I • 1 • I 

Am2764-2 
Am27 128-2 

1'lml'AItATlON AND INSTALlXI'ION 

r - T -"1 
I 9 I 8 I 

1--+-; 
I IO I 7 I 

1--+-; 
I II I 6 I 

1--+-; 
1121 5 I 

1--+-; 
1131 4 I 

1--+-; 
.141 3 1 
1--+-; 
1 151 2 1 
1--+-; 
1161 I I 

L _ + _; 
117 I 
L_J 

1 • 1 • I 

Am27256-2 
or equivalent 

P27 

P20 

P23 

P26 

P27 

P2R 

P2 

PI 

AI6 
NOTE 1 

1 • 1 • I 

Am27512 NUll;! 

or equivalent 

NOTE I: JP06 pin 17 {A161 is only present on ENP·30, Rt,\,. C. II allow~ ;1 

conligllmtion for 5 12K PROMs. 

Figure 4-6. PROM Control (JP06) 
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4.2.3.6 DRAM Column/Row Strobe and Add,'ess Multiplexer 
Delay Select and Cycle Timing (JP07) . 

This arrangement of jumpers allows adaptation 10 various types of 
DRAM timings_ User rcconliguralion is not recommended. 

16--15 

1 : 2 

DELIO 

14 
I 

DEL30 

13-c-12 I J : I () 
I 

4 5--6 7 

9 
I 

CASV - -r EOCYN 
T 

DEL40 

MCA60 MCAI20 

Figure 4-7. DRAM ColumnIRow Strobe and Address Delay 
Select and Cycle Timing (JP07) 
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4.2.3.7 MULTIBUS Window Decode Address Select (JP08) 

These jumpers arc used to select the MULTI BUS slave window 
address. which is either 20 or 24 bits long. The ENP-30 is configured 
at the factory for 20-oit addressing. The presence of a jumper means 
the bit is one, absence means the bit is zero. 

The MUL TIBUS slave window address default value set at the factory 
is $AO(X)O. This address is also used in the 20-bit aliliress example as 
iln illustration of how to configure a 20-bit adllress. but if the default 
$A(X)OO slave window address is to be used. nothing needs to be done. 

Of the five (20-bit) or six (24-bit) hexadecimal digits contained ill the 
address, the most significant two are jumperable. The trailing 1'()IIr 
digits are set at 0; i.e., $.\0000 or $x.tOOOO. 

Jumpers AJ23 to AJ20 constitute one hex digit. This is used 
Exclusively as the most significant digit in 24-bit addressing. This digit 
is NOT used in 20-bit addressing. 

Jumpers AJ 19 to AJ 16 constitute the other hex digit, with AJ 16 an 
implied 0 and not visible on the board. It is the most significant digit in 
a 20-bit address. anll the seconll most signiflcant digit in a 24-hit 
alldress. 

The value of AJ 16 is always 0 and must remain so, hecause it 
represents a 64KB bounllary of MUL TIBUS address space. When on, 
AJl6 represents an olld 64KB address. wiih either InKB or 512KB 
of DRAM on the ENP. the MULTIBUS address boundary must he Oil a 
128K B boundary, which requires an even 64K B boundary. AJl6 is 
omitted from the platfoml. AJl7 is the rightmost jumper pair on the 
platfoml. 

20-BIT ADDRESS EXAMPLE: To select address $AOOOO (the lIcfault 
value). begin by disregarding the trailing I'(mr zeros. Jumpers AJ23 to 
AJ20 are not used in 20-bit addresses. Jumpers AJ 19 to AJ 16 1'01111 the 
most significant digit, and the absent AJl6 is always O. AJ 19 (hinary 
8) and AJ 17 (binary 2), in the first and third positions from the right. 
are shunted as showli in Figure 4-9. 
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AJ23 AJ21 AJl9 AJI7 

1 
A.J22 1 AJ20 AJ I 8 

r - - T - - T - - T J ,..--'-----y-J ..,----'----, 
(AJ 16) 

: 14 : 13 : 12 : II 10 9 8 
I I I I 

1----+ - - +---+---+-+-+ 
6 7 

GND 

Ixx.r.rl 1101 (0)1 [0] (OJ 101 101 
A 0 0 0 0 = $AOOOO 

The unused AJ23-AJ20 digit is represented Ily i.n.n:l, 
and AJ 16 is represented Ily (0). 

Figure 4-8. 20-Bit MlJLTlBlJS Window Decode Address Select 
(JP08) 
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24-BIT ADDRESS EXAMPLE: To select address $540000, hegin hy 
disrcgarding the trailing four zeros. A II .iumpers arc used in 24-hil 
addressing. The digit fomlcd hy AJ 19 - AJ 16 is the second most 
significant, and thc ahscnt AJl6 is always O. Jumpers An2, AnO and 
AJI g, in the sixth, fourth, and second positions from the right arc 
shunted as shown in Figure 4-10. 

An3 AJ21 AJl9 AJI7 

J 
AJ22 

1 

Ano 

1 

AJI~ 

L 
(AJ 16) 

I 
1 
1 

... -
1 
1 
I 
L_ 

-
14 

--
I 

-

- - - -

13 12 II 10 9 
I I I -- - ---
i 3 ~ 5 ~ 

- - - -

GND 

[0101 J [OJO(O)] 10) (0] 10J (0) 
54 0000 

-

~ 

- -

7 

-

--1 
I 
I 
I 

_J 

$540000 

Again, AJ 16 is represented by (0). Also, any .iumpers 
on An3 - AnO will be ignored if JPII is not 
appropriately jumpered for 24-bit addressing. 

Figure 4-9. 24-Bit MULTIBUS Window Decode Address Select 
(JP08) 
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Table 4-3. J P08 Signal Names 

Pins Name MULTIBUS Address Rit 

JPO~-I, 14 AJ23 A23* 
JP08-2, 13 AJ22 A22* 
JPOR-3, 12 AJ21 A21* 
JPOR-4, 1 I AJ2D A20* 
JPOR-5, 10 AJI9 Al9 
JPOR-6,9 AJIR AIR 
JPOR-7,~ AJl7 Al7 

* Ignored in 20-hil mode. I ,Cave jumpers off. 

4.2.3.8 MULTIBUS Master and Acquisition Control Options 
(JP09) 

This jumper platf()rm allows the ENP-30 to be cOllligured for various 
master types or as the system controller. These conliguratiolls arc listed 
below. 

• A jumper between pins I - 12 allows the ENP-30 to sense CBRQ* 
(factory cOllliguratioll). 

• A jumper between I)ins 2 - 3 allows the ENP-30 to assert CBRQ* 
(factory cOllligllration). 

• A jumper hetween pins 2 - II allows the ENP-30 to see CBRQ* 
always asserted. 

• A jumper hetweell pins 4 - 9 allows the ENP-30 to drive BCLK * 
for system controller applicatiolls. 

• A jumper between pins 5 - 8 configures the ENP-30 for parallel 
arhitration (factory cOllliguration). 

• If a jumper is used hetween pins 5 - R, there should be 110 jumper 
placed between pins 6 - 7. 
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• A jumper helwecn pins 6 - 7 con ligures the ENP-30 for serial 
arhilratioll. 

II : 10 : 9 
I I 

I 2-1- 3 4 

T 
CBRQ- BCLK 

CBRQ* CBRQ* 

BRC )F-

B PRO-

J, 
f 
! 

7 : 
I 

----I 
6 : 

I 

* BPRO* 

BREQ* 

Figure 4-10. MULTIBUS Master and Acquisition Control 
Options (JP09) 
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4.2.3.9 MtJLTlBtJS Internlpt Level Select (JPIO) 

This jumper selects the illtemlpt level, from 0 to 7, of MUL TIBUS 
NOll-Bus Vectored Interrupts (NBVI) generated oy the ENP-30. Only 
one iJlten'upt level may oe selected, so only one jumper should oe 
installed. Level 4 is shown hclow. 

INT7* INT5* INT3* INTI* 

j INT6'~ jINT4* INTI* jINTO* 

r- -, - -,- - - _,J, __ ,J, 
16 

I 
15 

I 
13 12 

I I 
10 

I 
9 

I 
I I 14 I II I I I 

I I I I 

---+---+---+----1 
2 3 4 5 6 7 8 

iNTX-

Note: Level 4 is showlI. 

Figure 4-11. MtJLTlBtJS Interrupt Level Select (JPIO) 
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4;2.3.10 MlJLTIBlJS Address Path Width Select (JPI I) 

For a 24-hit address hus, jumpers Oil pins I - 16, 2 - IS, 3 - 14, and 4 
- 13 mllst he installed. 

For a 20-hil address hus, jllmpers Oil pills S - 12, 6 - I I, 7 - 10, and X 
- 9 arc installed. 

ACj23 AC22 ACj21 AC2( 

r- -, - - ,- _,J 
: 16 : IS : 14 : 13 
I I I I 

1----+ - - +---+---
: 2 : 3 : 4 
I I I 

) 

L_j_..L - - ..L-j_LT 
ADRI6* ADRI4 

AC23 

12 
I 
! 

* 

AC21 

AC22 

II 10 
I I 
A ~ 

An2 

ADRI7* ADRIS* An3 AJ21 

20-hit addressing is shown. 

AC20 

9 
I 
A 

Ano 

Figure 4-12. MULTIBUS Address Path (Width Select JPll) 
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4.3 Installation Instructions 

This section incilldes instructions for installing the Ethernet coaxial 
cahle, transceiver installation, transceiver remo\'al/relocatioll, and 
installing the ENP. 

4.3.1 Installing the Ethernet Cable 

The following arc general instmctions for installing an Ethernet cable 
on site. Specific tools needed arc: 

Ethernet cable 
harrel connectors to join sections of cahle 
2 tenninators 
I cable ground clamp 
I ground wire of appropriate length (A WG raling 2 - 8, 

inslliated) 
wire strippers 
electrical tape 

I. Plan the network layoiii alld locaiiolis of noue laps Oil the 
Ethernet cahle. Proper preparation ill this area is necessary for a 
successful installation. Sec The r')hernel, Versioll 2.0, 
Novemher 1982. for acceptahle network layouts. 

Note 
The distance hetween node laps Oil the Ethernet 
cable mllst be ml integral mllitiple of 2-112 meters 
(8.2 feet). For handy reference, the bulk cable is 
marked with a heavy black bar each 2 1/2 meters. 

2. Bllild your cable. using harrel connectors as necessary. Each of 
Ihe cable sections is telUlinaled by a male terminator. Remove 
Ihe tenninator cap to accept the harrel connector. Y Oil can join 
t\\'o sections of cahle IIsing a hane! connector. 
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Note 
Total cable length may not exceed 500 meters 
(1640 feet). 

3. Each free end of the cable must be capped with a tenninator. 

4. Route the cable. per your network design. 

5. Ground the cable. THE CABLE MAY BE GROUNDED AT 
ONLY ONE POINT. One of the temlinators is an easily 
accessible grounding point Temlinate the ground at any exist ing 
ground termination point. or at a separately driven ground rod. 
Clamp a cable ground clamp around the connector you have 
chosen as the ground origin. Be careful not to overtighten the 
screws securing the clamp. or damage to the connector may 
result. 

6. Cut the ground wire to the appropriate length. Strip the 
insulation from II2-inch of each end of the ground wire; insert 
one end into the receptacle in the ground clamp. Tighten thc 
screw holding the ground wire in place. Attach the free end of 
the ground wire to the ground tenninatioll point. 

7. Wrap all connector junctions and temlinators with electrical tape 
to insulate them. 

4.3.2 Transceiver Installation 

Attaching the transceiver(s) is the second phase of network installation. 
Specific manufacturer's installation instmctions arc packaged with 
each individual transceiver. Some brands of transceivers require 
special tools for installation. For transceivers supplied by CMC. any 
required special installation tools may be obtained from CMC. 
Observe the following transceiver installation considerations and 
precautions: 

I. Do not install the transceiver tap block where it can touch 
grounded objects (conduit. piping. etc.). 
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2. Ensure that no shielding material fragments remain ill the 
Ethernet cahle lap hole. Such fragments could short the coaxial 
cahle when the transceiver is installed and disahle the network. 

3. Securely connect the transceiver cahle to the transceiver with Ihe 
slide lock. 

4. Position and secure the Ethernet cahle ami transceiver per the 
network layout plan. Ensure that the transceiver cahle is strain 
relieved. 

4.3.3 Transceiver RemovaVRelocation 

When removing or relocating transceivers, he slIre 10 follow Ihe 
transceiver manufacturer's instructions, precisely. Otherwise, ENP or 
Ethernet performance may Ix: impaired. 

4.3.4 ENP Installation 

The following arc general instfllctions for installing the ENP-30 in the 
user's system PC hoard rack. Reier to Ihe applicable user's system 
instructions for specilic procedures relilting to the host system. 

I . Power down Ihe host system. 

2. Remove iln)' of the covers necessary to provide access 10 the 
backplane. 

3. Slide the ENP PCB into the proper slot on the chassis. Make 
sure it is properly seated in the slot and to the cOllnectors 011 the 
MULTI B US hackplane. 

4. Power lip the host system and verify thaI the ENP green rull 

LED indicator light illuminates anei that the host system is 
operating. 

5. Boot the host system and verify that it can address Ihe 
MULTIBUS. 

6. Perfornl a memory lest on the ENP hy writing to ENP memory 
lIsing ENP Debllgger. Review the data. If the data is !lot heing 
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stored or refreshed, examine Ihe ENP connection to \I;e hIlS, 
elllulator, and power sllpply. 

Upon power "I', the ENP perfomls a series of self-diagnostic tests, that 
take ahoul 3 to 12 seconds. Upon successful completion of these tests, 
the grecn rull LED illuminates. If the green nm LED does not 
illuminate, chcck the eleclric(ll connections hctween the ENP alJ(l the 
MULTIBUS. 

If unahle to identify Ihe reason for a diagnostic test failure, cOlltact 
CMC Technical Support at Om5) 564-3355. 

No\'elllhcr 15, 19RR Page 4-23 





ENI'-30 REFERENCE <;llilm OI'Elt,\TIONS 1'ltoCEl)tlRE 

Section 5 

Operations Procedure 

S.t Introduction 

This section provides all overview of hardware operation. including 
inilialization and diagnostic operation. A programllling guide is 
included also, in the event that cOlllmunications protocol s()lhvare 
development is needed. 

5.2 Initialization Procedure 

Upon power up or system reset, the ENP-30 will execute a series of 
ROM-based tesls to verify proper limction of the PC hoard. The red/ail 
LED illuminates while thc tests arc in progress. 

Upon successful completion of the tests, the red fiJi/ LED is turned off 
and the green run LED illuminates. These tests include a LANCE 
register and loophack test, an MPU test, a memory test for the 12R K B 
DRAM, and a control and status register test. 

5.3 Diagnostic Description 

A description or the diagnostic routines included in the pO\\'cr up self 
lest are provided in the Appcndiccs. 

5.4 PI'ogramming Guide 

For standard implementations of the ENP, the user can ignore this 
section, since the necessary programming is included in the K I Kernel 
nmlware and the selected CMC higher level protocol software. For 
non-standard implementations, the ENP can he custom programmed 
through specilic control and status registers. 

Programming the ENP requires an understanding of the MPU and how 
it interacts with the rest of the elements in a system of processors in a 
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MUL TIBUS backplane. As a microprocessor, the ENP-30 has an iIITay 
of on-board resources ami M U L TI B US resources which respond 
according to the ENP Memory Map (Figure 6-4). These resources are 
the MPU, DRAM, PROM, the LANCE, the DUART, local cOJltrol 
status registers, and the MUL TIBUS interfill:e, as shown ill Figure 3-1. 

The ENP-30 as a MULTI BUS device Gill perfoml as a masler or 
interrupter, or respond as a slave. As a master, MPU access lolhe 
MUL TIBUS windo\\' causes master operatioJls onlhe MUL TIBUS. As 
a slave, Ihe ENP-30 responds as MUL TIBUS memory wilh a selectahle 
address hase which maps to ENP-30 DRAM and local I/O space 
(Figure 6-4). 

Note 
Address numbers are expressed throughout this manllal 
with a $ prefix, indicating hexadecimal I'onllilt. 

5.4.1 The Microprocessor Unit 

The Microprocessor Vnil (MPU) (sec MC68000 or MC680iO 
Specilication) mns at a JOMHz clock rate and is the default master of 
the ENP internal hus. Other potential masters are Ihe LANCE or allY 
MULTIBUS master accessing the slave access window of the ENP. 
Arbitration of the intemal hilS is via the MPU BR, BG, and BGACK 
controls. The MPU (along with all other ENP resources) is reset hy a 
bus reset (INIT*), 3n external reset switch closure, or by selling a hit 

. (bit 0 at $FFFOOI). The MPU can also issue a reset 10 ENP intemai 
resources via the reset inslrllctioll. 

System address decoding, with the exception of DRAM ilnd PROM, is 
lion-unique. The basic address decode granularity is modulo 32K. 
Data types are not differentiated with system decode; there is 110 

difference hetween supervisory and IIser mode or betwecn dala ami 
program modes. 

Interrupts to the MPU arc all aulo\,eclored. All sevcn levels arc 
supported and used. 
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MPU t)ll!; crror and halt linc!; are u!;ed to re!;olve deadlocks with other 
bu!; master!; attempting to access the ENP or to trap the MPU if a 
resource does not return a DTACK within the 8Pli re!;ource time-out 
pcriod. 

5.4.2 Dynamic Memory 

The 128KB ENP has dynamic random access memory (DRAM) 
consisting of eighteen 64K x I bit, 4164-type devices with 150ns 

. access time. The 512KB ver!;ion has eighteen 256K x I bit 4256-type 
devices with 120ns access time. DRAM responds at $FOOOOO -
$F20000 ($F80000 lor 512KB version) after a reset and at $FOIOOO -
$F20000 ($F80000 for 512KB version) and $0 - $1000 after the 
MAPS bit (bit 1 at $FFFOI) is set. This allows PROM to provide the 
start lip vector after a reset. The DRAM callses no MPU wait states on 
reads or writes. (ENP-30 Rev. A ha!; one wait state on write!;.) 

Byte parity is generated on writes to the memory and checked on reads. 
A parity error calise!; a Level 7 alltovectored inlerrupl to Ihe MPU. A 
parity error during host or LANCE access to Ihe DRAM re!;ulls in 
non-acknowledgment and a host or LANCE time-ou!. Parily errors are 
nagged in the LOCK register (bit 3 at $FFF(61). 

The DRAM must be refreshed "by a sollware routine, since there is no 
hardware-supported refresh. A refresh timer causes a Level 7 
alltovector interrupl to occur about every 1.6384ms. The refre!;h 
rolltine must refresh altemate halve!; of DRAM by acces!;ing 128 
Se(IUential words, starting at a location II or /I + $100 on allemate 
interrul>ts. 

DRAM must be initialized by reading arter power lip or reset, checked 
for proper parity, and written if necessary. The K I Kernel and 
Debugger provide refresh and start up initialization for the DRAM and 
set the MAPS bit, which causes the swapping of memory address space 
from PROM to DRAM. 
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5.4.3 PROM 

The ENP PROM responds at locations $0 - $1 ()()() and $FH IO()() -
$F90000 after a reset. After the MAPS hit is set. DRAM from 
$FQ()QOO replaces the 4KB PROM segment at $0 - $IOOO. and that 
segment of PROM will then respond at $F80000 - $F810()(). This 
mechanism provides PROM at the MPU reset vector. PROM is 
organized as words. with the upper byte in position U44 and the lower 
hyte in position U2H. A DTACK response jumper allows use of 
PROMs with access times of up to 500ns but fast PROMs (<ll:cess time 
< 200ns) and no wait state jumpering provide the hest perf0I111ance."1 

PROM pin-out selection jmnpering allows PROMs from various 
manufacturers to be used. but the factory conliguration is set for AMD 
Am2764-2 or Am2712S-2, or e(luivalent parts. PROM response will 
he non-unique modulo the PROM size in words. Thus. for SK hit x X 
PROMs. identical data is read at $F800()O. $FH4000. $FHHOO(), ... 
SF9CO()Q. 

5-4.4 The LANCE 

The LANCE (Am7990) and its companion device. the SJA 
(Am799117992), provide the link and physical layer interface to 
Ethernet. The details of LANCE I>rogramming and usage appear in Ihe 
AM D Am7990 sl>eCificatiOli. The following details assume an 
understanding of the LANCE programming specilication. 

The LANCE is programmed by the MPU as a slave type device. 
Control is accomplished through the four LANCE CSRs. accessible as 
words only through the Data Buffer Register (OBR at $FFF2()(» and 
indexed by the Address Register (AOR at $FFF2(2). 

III order to insure proper LANCE operation. some rules must he 
followed. First. the LANCE must Ilot be givell buffer or control 

1. Thc ENP-30 Rc\·. t\ has 110 option jumpers for "'nit Slllle seicctiull. Fnclory sClling is OIlC 

/ 

wnit slate. / 
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slmcilire addresses olltsiue ENP oil-hoard memory space. Second, the 
hilS interface chanlc1eristics, as selected hy CSR3, mllst he set for the 
ENP/LANCE interface: CSR3 = $4. LANCE inteITlipts occur on 
autovector Level 6. 

The primary f\lnction of the K I Kernel is control of the LANCE for a 
friendly software interface. Becallse of its complex hehavior, the 
LANCE sholiid he programmed thro\lgh the K I Kernel. 

5.4.5 MULTIBUS Interface 

The ENP/MUL TlBUS interface is a d\lal-purpose, master/slave 
interface. Master access is initiated hy the MPU. Slave access can he 
made to ENP internal DRAM hy other masters 011 the MUL TIBUS. 

5.4.5.1 MULTIBUS Master Access by the ENP 

The ENP can access the MUL TIBUS as a master as if the MULTI BUS 
were memory or I/O space by accessing the appropriate address ranges 
ill MPU address space (Figure 6-4). MPU aduresses $001000 -
$EFOOOO arc mapped directly to MULTIB US memory space. Sillce 
either 20-bil or 24-bit address MUL TIB US options arc allowed, 
accesses above $100000 access duplicate 1MB spaces modulo $100000 
Oil a 20-hit address MULTIBUS. MPU addresses $EFOOOO - $FOOOOO 
map to the 64KB MUL TIBUS I/O space. (A23 - A 16 are drivell, hut 
not decodeu. hy I/O uevices.) 

The MULTIBUS is acqllired hy the blls exchange logic at the 
heginning and released at the end of each cycle (earlier versions of the 
ENP-30 Rev. A maintain control of the MUL TIBUS IInti! CBRQ is 
asserted). The resource time-out timer will not he started until the 
MUL TIB US is acq\lired dming an MPU master access. For this 
reason, it is required that the acquisition of the MUL TIBUS 1I0t take 
lilOre than 200~lS worst case or ENP operation may he adversely 
alTected by the loss of DRAM contents. Besl perfonllance reqnires less 
than 2~ts average acquisition time. 
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5.4.5.2 MULTlBlJS Slave Access to ENP 

Note 

The illfonnatioll ill this section is extremely 
important for writing programs. 

Slave acccss 10 the ENP resllits in arhitratioll ami acquisition of the 
ENP internal hilS. The usual wait for acquisitioll is less than O.6~ts with 
a resulting eyclc lime of 1.1 ~IS whcll accessing DRAM through the 
window. When the LANCE is lIoing DMA. slave access to the ENP 
can result in acquisition waits of IIJl to 9~ls with cycle limes (XACK 
response) of 9~ls. 

As a slave. the ENP responds as MULTIBUS memory ill a jumper­
selectahle, modulo 128KB address (Figun: 6-4) on 2()- or 24-bit 
address hus options (see Section 4.3.2.7.4.3.2.8). Addresses from the 
host are mapped to MPU inlernal adllresses by field suhstitution of the 
most signifkant address bits. 

The segmcnt helween winllow alldresses $XXIOOO and $XI.r.r.rlIEOOO 
is accessed by suhstituting MULTIBUS address hils 23 - 17 (ADI?­
ADIO) willl a constant 1111000 (hinary). which mal)S the access into 
MPU addresscs $FOIOOO - $FI EOOO. The segment hetween window 
addresscs $XIx,uIIE(X)O and $Xlx.nIJFOOO is accessed hy slIhstitution 
of A23 - A20 with a constant 11I1 (hi nary) and suilstitntion of A 19 -
A 12 \vith the contents of a page register (BPR at $FFF(41). This 
allows the resulting 4KB page address to ran between $FOOOOO and 
$F80000. The segmcnt between $Xlx.rx IlFO(X) and $XI.u.r IlFFFF = i 
is accessed by suhstitution of A23 - A 17 with a constant. III I1II 
1I11 (hinary), mapping the address to $FFFOOO - $FFFFFF. which is 
the local I/O spacc of the ENP. 

The host processor (or any other master) should not executc code 
rcsident in ENP slave-accessible DRAM, since this would lise a large 
amount of available ENP inlernal bus bandwidth. Such a lise of ENP 
DRAM would severely limit its pcrfomlance and Illay resull in 
insuflicient MPU time for such essential tasks as DRAM refresh. 
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5.4.5.3 MULTIHUS Byte Ordel' Contl'oJ 

Becallsc Ihe MPU hyte order and hyte access Illechanism is diflCrent 
!"rolll the MULTIBUS. hyte swapping and rollting is provided in the 
ENP-30 to M UL TIBUS data path. Byte order within words on the 
MPU (evell-odd = high-low) is opposite the MULTIBUS (even-odd = 
low-high). All hyte accesses are roll ted Oil the least significant hyte 
path on the MULTIBUS. while the MPU rOlltes even bytes on the most 
significant path and odd hyles on the least significant path. 

Byte swapping within words can he selected for filII word read or write 
on master or slave accesses with four separate control hits in local I/O 
space. These fOllr control hits are: 

I. Host read. 

2. Host write. 

3. MPU read. 

4. MPU wrile. 

Byte rollting Oil hyte accesses (master or slave) is positionally 
normalized to MUL TIBUS byte order within words and is not 
selectahle (the even byte on the MULTIBUS is the odd byte to the 
MPU). The routing/swapping logic data path no", is illustrated in 
Figllre 5-1 . 
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Word An:css -- No Swap: 

MSB <EE;-------~~ MSB 
MPU MULTIBUS 

LSB ~E;-------~> LSB 

Word Acccss - Swap: 

MSB 
MPU 

LSB 

Odd Byte An:ess: 

MSB 
MPU 

(AO = 0) LSB 

E,'cll Bytc Acccss: 

MSB 
MPU 

(AO = I) LSB 

MSB 

LSB 

MSB 

LSB 

MSB 

E LSB 

MULTIBUS 

MULTIBUS 
(AO = I) 

MULTIBUS 
(AO = 0) 

Figure 5-1. Routing/Swapping Logic Path 
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5.4.6 Programmable Registers 

The programma hie regislers provide slatus and conlrol lilllclions for 
various features of the ENP. Although these registers arc availahle for 
access to MUL TIBUS mastcrs. in general the ENP MPU controls their 
usc. 

To access the prognullmahle registers rrom the MULTIBUS, the 
rollowing algorithm is used to compute the register address: ir $YY 
represents the least significant two hex digits of the register address 
given in the description and $XXOOOO is the MUL TIBUS window 
address of the ENP, the register address is computed hy adding 
$XXOOOO. $IFOOO. and ($YY-I). 

For example, to access from the MULTIBUS the Bus Intermpt Rcgister 
(address $FFR)27) on an ENP whose MUL TIBUS window address is 
$ICOOOO, the MUL TIBUS address is $IDF()26 
($ICOOOO+$1 RX)O+$26). 

Note that the access address calculation above ass limes t hat a hyte 
access is performed. Note also that most MPUs rollow the hyte access 
mles outlined in section 5.4.5.3 abovc. Therefore. to access 
MUL TIBUS address $IDR)26 from a MC680(X) or MC6XOIO MPU, 
address $1 DF021 would he used. These rules mayor may not apply to 
the processor in lise. so consult the system-level documcntation, 
regcmling the processor-to-MULTIBUS address translation scheme 
used for byte accesses. 
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5.4.6.1 MPlJControl/Stalus Registel' 

The M PU Control/Status Regisler (MPUCSR) tontains control and 
stains hils relevanl 10 Ihe MPU ami its activities. 

MPUCSR:$FFFOOI 

Table 5-1. M PU Contr'ollStatlls RegisteB' 

7 3 2 o 

RTO ,\ 1.\ VI: RRUN lEN iVlWSW MRSW MAI)S MRST 

R\" W RW RW RW RW RW W 

Hit Name RW Function 

7 RTO R Resource Time Out. Set if M PU accesses 
an address which docs 1I0t reply with 
DT ACK for longer than 8~IS. A resolln:e 
time-out tDndition will calise a hus error 
trap t(,) occur. Cleared/set by MPU. 

6 I ALIVE W System Alive. Writing this bit with a I re-
triggers a timer which drives the ALIVE 

I 
indicator light. The lime 0111 vallie is ahou! 
tOms. ALIVE reads as O. 

5 RRUN RW Rerun. Indicates thaI a MULTIBUS access 
cycle was aborted and renm by the MPU. 
Cleared hy reset Cleared/set by MPU. 

4 lEN RW Interrupt Enable. When sci allows 
interrupt to the MPU. When cleared, 
disables all inlerrupts to the MPU (including 
software refresh). Cleared by the MPU 
reset. Cleared/set by MPU. 
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Hit Name RW Function 

3 MWSW RW MPU Write Swall. This control hit 
determines what byte order is lIsed durin!! 
MPU word write accesses to the 
MULTIBUS. If MWSW=O, bytes arc not 
swapped for word Wlites. IfMWSW=I, 
MPU to MULTIBUS word writes arc hyte 
swapped. The order or MULTI BUS byte 
writes arc not affected by M wsw. Cleared 
by rescl. Cleared/sct by MPU. 

2 MRSW RW MPU Read Swap. This control hit controls 
the swapping of bytes durin!! word reads or 
MUL TIBUS data by the MPU (sec 
MWSW). The order of MULTIBUS hyte 
reads arc not affected by MRSW. Cleared 
by resel. Cleared/set by MPU. 

I MAPS RW Map Swap. When MAPS=I, the RAM 
located at $FOOOOO-$FOIOOO is relocated to 
$()()()()()O-$OOIOOO amI the PROM located al 
$OOOOO{)-$OO 1 000 is rciocated to 
$F80000-$F81000 (sec Melllory Map, 
Figure 6-4). Cleared hy reset. Sctlcleared 
by current MPU hilS master. 

() MRST W MPU Reset. Writing a I in this position 
resets the MPU and the LANCE. Reads as a 
O. 
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5.4.6.2 MULTIBUS Lock Control Register 

LOCKR:$FFF061 

Table 5-2. MULTIBtJS Lock Control Registe." 

7 5 

I 
-----

lINllSED 

Hit Name RW 

7-4 

3 MPAR R 

I 
2 ABORT RW 

I REFT W 

Pagc 5-12 

4 3 2 

MI'i\R AIIORT REFTI 

I'lil' 

R\V RW W 

Function 

Unllscd. 

Memory Parity error. Whcn clcar, 

() 

~~. 
~ 

indicates a parity error in rcading DRAM. 
Causcs Lcvcl 7 alltoveclorcd intcr-mpt. SCi 
hy rcsct. Clcared/scl hy MPU. 

Abort. Indicates Ihc cxternal ahort control 
line was pullcd. Causcs a Lcvel 7 
alltovectored interlllpt. Cleared hy resct. 
Clcarcd/set by MPU. 

Refresh Time-out trigger. Writing a ! to 

this positioJl rctriggcrs the DRAM refresh 
timcr. A timc-out causes a Level 7 
alltovectored inlerl1lpl. Reading a I al this 
hi! positioll indicates a power IIJljllSI 
occurred. AllY LOCKR write will dear the 
powcr up lIag. 
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nit Name RW Function 

() LOCK W MULTI8US Lock. Whcn writtcn with a I, 
this hit causes the MUL TIBUS to he held 
after the next hils acquisition until a 
suhsequcnt hus cycle has endcd. The 
MULTIBUS LOCK is assel1cd during this 
time. Do not use this control hit with any 
MPU instmction othcr than T AS. tNot on 
EN-30, Rcv. A.) 

5.4.6.3 DUART Registers 

The SCN6868I Dual Universal ·Asynchronous Recciver/Transmitter 
(DUART) registers are detailed in the Signetics device specification. 
The DUART is programmcd hy the KI Kernel to pllise a CINT signal, 
which callses a level 5 aUlovcctorcd interrupt tor ENP timer functions. 
These registers are located at $FFF081 through $FFF09F al thc odd 
hyle addresses (sec Appendices). 
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Table 5-3. DUART Registers 

Addrcs.<; Rcad Writc 

SFI;FO~1 Modc Registcr A (MI{ I A.MIUA) Modc Rcgistcr A (MR I A.MH2A) 

SFI;FOK3 SI,IIUS Rcgistcr A (SRA) Clock SeiCCI Rcg. A (CSRA 

SFlH)~5 *1{cscrn:t1* COlllmand I~cgisler A (C1{A) 

$1;FFO~7 RX lIolding I~cgistcr A (lnIRA) TX lIolding Regisler A (TIIRA) 

SFFH)K9 Input POri Change Rcg. (JPCR) Aux. Controll~egistcr (ACI{) 

SI;FFO~B IntclTupl Status Rcg. (ISR) ImclTupl Mask I{eg. t1MH) 

SFFFO~J) COllnlerlTimcr Upper (CIU) crr Upper Regislcr (CTU1{) 

SI;I;I ;O~F 

SFFH)91 

SI;FI:093 

SI;FF095 

SI:Ff-'097 

Counler/Timcr Lowcr (en.) crr I.owcr Registcr (C'Il.R) 

Modc Regislcr B I MRI B.MR2BI Modc Regislcr V (MR I B.MIUB) 

Stalus Rcgistcr 11 (SR II) Clock Select Rcg. Il (CSHIlI 

I'Rcscl'\'cd* COJllmand Rcgister B (CRB) 

I{X lIolding I{egister B (RIIRB) TX Holding Rcgislci' B (1l1lWl 

SFI''('(199 IntclTupl Veclor l{cg.IIVR I 

SFFI;09B Inpul POri 

$FFF09D Slarl Counler COlllmand 

$1:1:1'091: Slop Counler COllulUmd 

Page 5-14 

InlclTupl Vector Rcg. tlVI{1 

Output Port Cont'. I~eg. (OPCR) 

SCi Output Port Bits Command 

Rcset OUlp1l1 PorI Bils Command 
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5.4.6.4 Window Setting Register 

Reading the Wintlow Selling Regisler I W INDR) rellects the state of the 
MUL TIBUS Modulo 128KB window decoder jumpers JPns, which 
tletennine the ADR 17: 14* anti ADR 13: 10* response address selection. 

WINDR:$FFFOC I 

7 6 4 3 2 o 

W7 W6 W5 W4 W3 W2 WI -

R R R R R R R (0) 

5.4.6.5 Single-Bit Registers 

These read/write registers have only one valid bit in position 7. All 
other posiliolls arc untie fined. They can be cleared/set hy the MPU or 
current MPU bus master and arc cleared by reset. 

5.4.6.5.1 Hus Interrupt Register 

The Bus Intermpt Register (BIR al $FFF(27) is a single-hit (hit 7) 
register which causes assertion or Ihe MUL TIBUS intelTIlpt request 
level selecled by JPlO. This is a Non-Bus- Vectored Intemlpl (NBVI) 
to the host. This bil can be set or cleared by the MPU or Ihe host, hul it 
is generally sci by the MPU to signal the host and cleared hy the host 
interrupt service routine. The BIR is cleared hy reset. The BI R 
responds at MPU addresses $FFF027 or $FFF037. 

5.4.6.5.2 Receive I nterrnpt Register 

The Receive Interrupt Register IRIR at $FFF029) is a single-hit register 
(bit 7) which causes a Level 4 autoveCtored interrupt request to the 
ENP-30 interrupt logic. The Level 4 requesl remains aclive until the 
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hit is cleared hy the MPU or a reset occurs. The RIR Gill he sci or 
cleared hy the MPU or hosl. The RIR responds at MPU addresses 
$FFF029 and $FFF039. 

5.4.6.5.] Utility Interrupt Register 

The Utility Interrupt Register IUIR at $FFF02I) is a single-hi I register 
(hit 7) which callses a Level I alltovectored interrupt reqllest 10 Ihe 
interrupt logic. The Level I remains active t1ntil Ihe hit is cleared hy 
the MPU or host, or a reset ocwrs. The UIR responds at MPU 
addresses $ FFF021 or $FFF031. 

5.4.6.5.4 Slave Write Swap Register 

The Slave Write Swap Register (SWSR at SFFF(23) is a single-hil 
register (hit 7) which controls whether hytes arc swapped (hit = I) or 
t1ns\\'apped (hit = 0) whell the host makes word-write accesses 10 

ENP-30 RAM. This hit can he sci or cleared hy the MPU Of host, since 
il docs nol affect Ihe data path logic until the elld of Ihe cllncnl cycle. 
The SWSR is cleared hy rese!. The SWSR responds to MPU addresses 
SFFF023 or $FFF033. 

5.4.6.5.5 Sian nead SWal) Register 

The Slave Read Swap Register (SRSR al SFFF(25) is a single-hit 
register (hit 7) which cOlltrols whether hyles arc swapped (hit = !) or 
t1l1swapped (hit = 0) when the host makes word-read accesses to ENP 
DRAM. This hit can he set or cleared hy hy the MPU hos!. The SRSR 
is cleared by reset. The SRSR responds 10 MPU addresses $FFF025 or 
SFFF035. 

5.4_6.5.6 Transmil Interrupt Register 

The Transmit Intcrmpt Register (TIR at $FFF02B) is a single-hit (hit 7) 
register, which callses a level 3 i1l1toyec\ored inlelTllpl reqtlest to Ihe 
ENP intemlpt logic. The level 3 reqtlesi rcmaills activc until the hil is 
cleared hy the M PU or a reset occurs. The TI R can hc set or cleared hy 
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the MPU or host. This register is generally used hy the host to relJuest 
an interrupt to the ENP. The TIR responds at MPU addresses 
$FFF028 or $FFFOJ 8. 

5.4.6.5.7 "~xtra Interrupt Register 

The Extra Interrupt Register (XIR at $FFF02D) is a single-hit (hit 7) 
register which causcs a Level 2 cmtovectored interrupt relJuest to the 
ENP-30 interrupt logic. The Level 2 fCtluest rcmains active until the 
bus is cleared by the MPU or ,I reset occurs. The XI R can he set or 
cleared by the MPU or the host. This register is generally used hy the 
host to request an internlpt to the ENP. The XIR responds to MPU 
addresses $FFF02D or $FFF03D. 

5.4.6.6 Bus Page Register 

The Bus Page Register (BPR) is an X-bit. write only register. The value 
in this register is substituted for MPU hus address lines 19 - 12 when 
the MUL TIBUS ,Iccesses the ENP in the 4K 8 I)aged-access window at 
$XIX.H.tl]EOOO. See the Memory Map (Fignre 6-4) for details. Also 
see section 5.4.5. 

BPR:$FFF041 

7 6 5 4 3 2 () 

PAI9 PAIS PAI7 l'AI6 PAIS 1',\14 1''\ 13 .. ,\12 

W W W VI' \\' W \\' W 
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6.1 Introduction 

St 11'I'()lfr I NI'OItM AT! ON 

Section 6 

Support Information 

This section provides interrace mnncctor information and ~mJlPorl ing 
illustrations and diagrams for thc ENP-30. 

6.2 MULTIBUS Pin Assignments 

Thc ENP is inscrted directly into the MULTI BUS PI and P2 Ilackplallc 
sockets. Thc PI conncctor signals are idcntificd in Tallie 6-1 hy pin 
lIumllcr, signal mnemonic, and signal narnc and dcscriptioll. Tahlc 6-2 
identifics the P2 conncclor signals. 

Table 6-1. Connector PI MULTIBUS Pin Assignments 

Pin Signal Signal Nmne and Description 
Number Mnemonic 

1,2,11, GND SignalGND 
12,75, 
76,85, 
86 

3-6, +5V +5Vdc power used hy the ENP 
&1-84 

7.8 +12V +12Vdc power used by LANCE devices 

9.10. NA 
77. 78 

13 BCLK* Bus Clock. Used to synchronize the . hils 
conte ill ion logic Oil all hus masters. 

14 INIT* Initialize. Resct the entire system to a known 
internal statc. 

Novemher 15, 19XX Page 6-1 



Slll'l'OltT INFOlt~I;\TION ENI'-3U REFEItENCE (aJII)E 

Pin Signal Signal Name and Bescription 
Numhel- Mnemonic 

15 BPRN* Rus Priority In. When low indicates 10 a 
pal1kular hus master Ihal IlO higher priority 
hus master is requesting lise of the hus. 
BPRN* is synchronized with BCLK*. 

16 BPRO* nus Priority Out. ill selial (daisy chain) 
priority resollliioll schemes, BPRO* mllsl be 
connected 10 the BPRN* inJllI1 of the hilS 
master with the next lower hilS priority. 

17 BUSY* Bus Rusy. Indkatcs that the hus is in lise and 
prevents all other hilS masters from gaining 
control of the hus for one or more data 
transters. BREQ* is synchronized with 
BCLK*. 

IR BREQ* Bus Request. In parallel priolity resolution 
schemes, BREQ* indicates that a part kular 
blls master requires control of the hus for one 
or more . data tr(Jnsters. BREQ* is 
synchronized with BCLK*. 

19 MRDC* Memory Read Command. Indicates Ihal the 

I 
address of a memory location is 011 the 
MULTIBUS address lines and that the 
contents or that location are to be read 
(placed) Oil the MUL TIBUS dala lines. 

20 MWTC* Memory Write Command. Indicates Ihat 
the address of a memory loeat ion is on Ihe 
MULTIBUS address lines and thai the 
contents on the MU L TIB US data lines arc 10 

he mitten into that location. 

21 IORC* I/O Read Command. Indicates lhal the 
address of an I/O port is on the M UL TIB US 
address lines and that the Olllplli of that port is 

I 
to he read (placed) onto the MULTIBUS data 
lines. 
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Pin Signal Signal Name ~md Ilescription 
Number Mnemonic 

22 10WC* I/O Write Command. Indicates that the 
address of an I/O port is on the MUL TlBUS 
address lines and that the contents Oil the 
MULTIBUS data lines arc to be accepted by 
the addressed port. 

23 XACK* Transfer Acknowledge. Indicates that the 
address memory locatioll has completed the 
speciIJed read or write operation. That is. data 
has been placed onto or accepted from the 
MUL TIBUS data lines. 

24 INHI* Inhibit RAM. For system lIpplications. 
allows ISBC dllal port RAM addresses to be 
overlayed by ROM/PROM or memory 
mapped I/O devices. Thiii signal has no eflect 
Oil local CPU access of its dual port RAM. 

25 LOCK* Lock. Indicates a locked access is heing 
perfomled on the MUL TIBUS. 

26. INH2* Inhibit ROM. For system lIpplicatiolls. 
allows ROM/PROM addresses to be 
overlayed by auxiliary ROM devices (e.g .• a 
bootstrap program). 

27 BHEN* Byte High Enable. When active low. enables 
the odd byte balik (DATR*-DATF*) onlo Ihe 
MULTIBUS. 
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Pin Signal Signal Name and I>escril)tion 
Number Mnemonic 

28 ADIO* 
30 ADII* 
32 ADI2* 
34 ADI3* 
43 ADRE* 
44 ADRF* 
45 ADRC* 
46 ADRD* 
47 ADRA* 
4H ADRB* 
49 ADRK* 
50 ADR9* 
51 ADR6* 
52 ADR7* 
53 ADR4* 
54 ADR5* 
55 ADR2* 
56 ADR3* 
57 ADRO* 
5H ADRI* 

35 INT6* 
36 INTI* 
37 INT4* 
3H INT5* 
39 INT2* 
40 INT3* 
41 INTO* 
42 INTI * 

Page 6-4 

Address. TIlese 20 lines Iransmit the address 
of the memo!), location or I/O POr1 to be 
accessed. For memory access, ADRO* (when 
active) enahles the even byte hank 
(DATO*-DAT7*) on the MULTIBUS; i.e., 
ADRO* is active all even addresses. ADR I 3* 
is the signilicant address hit 1(1I' 20-hil 
addressing. 

InlerrUI)'. These lines arc the interrupt lines 
for MUL TIBUS internl!'! levels 9-7. When 
Ihe ENP wishes to generate a M UL TI BUS 
interrupt, one of these lines is asser1ed as 
selected by .jumper JP 10. 
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Pin Sigmll 
Number Mnemonic 

59 DATE* 
60 DATF* 
61 DATe* 
62 DATD* 
63 DATA* 
64 DATB* 
65 DATR* 
66 DAT9* 
67 DAT6* 
6R DAT7* 
69 . DAT4* 
70 DAT5* 
71 DATI* 
72 DAT3* 
73 DATO* 
74 DATI* 

*Noles: 

St"'I'ORT INFORMATION 

Signal Name and I)escril)tion 

nata. These 16 bidirectional data lines 
transmit and receive data 10 and from the 
addressed memory location or I/O port. 
DATF* is the most signilieant bit. For data 
byte operations. DATO*-DAT7* is the even 
byte, DATR*-DATF* is the odd byte. 

I. All signal directions are with respect to the ENP-30. 

2. The btls master is Ihe device Oil the MUL TIBUS thaI is in control 
orlhe transaction althe presenllimc. 

3. NA denotes signal pins 110t applicable to the ENP. 
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Table 6-2. Connector P2 MULTlBtJS Pin Assignments 

Pin Si~nal Signal Name and I>escription 
Number Mnemonic 

1-4 NA 
55 ADI6* Address, These 4 lines are the 4 most 
56 ADI7* signilicalll address hils ill 24-hi( addressing. 
57 ADI4* 
5X ADI5* 

The notes for Tahle 6-1 also apply to Tahle 6-2. 

6.3 Transceiver Cable Pin Assignment 

By specification, the ENP has it IS-pin fcmale Iransc.:eiver c.:OJlllcc.:tor 
IMIL-C-2430X or commcrdal Clitlal) with a COllllec.:tor slide lalc.:h 
assemhly. The c.:ollnec.:lor pin ilientiticatioll is showll ill Tahle 6-3. 
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Table 6-3. TI'an.sceiver Pin Assignments (J3) 

Pin Signal Name 
Number 

I Shield (Ethernet I.(). 2J») (Ground) 

2 Collision Presence + 

3 Transmit + 

4 Ground 

5 Receive + 

6 Power Return (Ground) 

7 Reserved 

H Ground 

9 Collision Presence -

10 Transmit-

II Reserve -

12 Receive -

13 Power (+ 12Vdc Fused) 

14 Ground 

15 Reserved 

Note 
Callie shield mllst he temlinaled to connector shell 
and to Pin I. Do not connect shield to any other "iiI. 
No connections are allowed 011 reserved pins. 
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6.4 RS-232 Sedal Communications Pin Assignment 

Thc ENP-30 has two 1'1111 duplex asynchronous serial mllllllllllicatioll 
porls IENP-30, Rcv. B) with modem colltrols. Thcsc ports arc 
accessed thro\lgh two 26-pin, d\lal-in-lillc nat canlc conncctors at thc 
top cdgc of thc ENP-3D PC board. Port A U5) is cOllligurcd DTE for 
conncction 10 a tCnllinal. Pori B (J4) is cOllligurcd DCE. Thc pin 
idcntifications for thcsc conncctors are shoWII in Tables 6-4 and 6- S. 
Figurc 6-3 shows thc gcometric arrangcmcnt of pillS ill thc conncctors. 

Extendcr cahles Wigure 6-2) arc availahlc for ENP-30 conncctors J4 
and J5 to providc tOle RS-232 intcrfaccs at thc host system COllllector 
panel. Whcn maling an cxtcndcr cable conncctor wilh eithcr J4 or JS, 
IISC carc to cnsure Ihal Ihc conncctor markcrs licsignatillg pill I arc iiI 

alignlllent. 

Table 6-4. J5 Pin Assignment 

Pin Number Signal Name 

I GND 
3 RXDA 
5 TXDA 
7 RTSA 
') CTSA 
13 GND 

Table 6-5. J4 Pin Assignment 

Pin Number Signal Name 

I GND 
3 TXDB 
5 RXDB 

I 
') CTSB 
\3 GND 
15 DCDB 
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6.5 Reset Box Connector Pin Assignments 

A Reset and Software Ahort Control Box (availahle from CMC or may 
user filhricatcd) can be connected to the ENP-30 for debugger 
operation and program development The CMC Reset box includes a 
connector for mating with ENP-30 jumper hlock. JP02 (sec section 
4:3.2.2). The pin identilication for JP02 is shown in FigufC 4-3 and 
Tahle 6-6. 

Table 6-6. Reset Box Connector Pin Assignment 

Pin Number Signal Name 

I GND 
2 XRES-
3 GND 
4 XRESR-
5 GND 
6 VCC 
7 GND 
R HALT-
9 GND 
10 XABORT-

6.6 Associated Cable for Transceiver Connection 

The cahle required for the transceiver connection is comprised of two 
connectors and iI cable length as follows: 

I. I Male, IS-Pin. Subminiature. D-Type (MIL-C-2430R or equivalent) 
connector. with locking posts. 

2. I Female, IS-Pin, Suhminiature D-type (MIL-C-24308 or equivalent) 
cOllnector. with a slide latch assemhly. 

3. I Standard Transceiver Cahle with four stranded. shielded. twisted­
pair conductors. plus an overall shield and insulating jacket 
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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: 

Page 6-10 

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 

Novemoer 15. i 98X Page 6-13 



SlIPI'OItT INFOItM .. \'I'IOf\: ENI'-3U ItEFEItENCE GlllDE 

IS 114 ~ I~ I I'Z I II I 10 I 0) I e, I "1 I fp I ;. I 4 I '? I 2 I I I ¢ 
fFFff'f 

ffFeti¢ 
~------------------------------r---------~ 

FFF~ 

512 IJIBBl.6'f, 
NETW~K 
f'AI2AHE-TE-l2b 
F'l<bl"'l 

-r------------------------------~--------~ i ff'F'Z{IIZ 

-r----------------------------------------~ 
I"'ff'~t> 

F¥r{lCI 
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12 

~E\I ~ ~\t:>i~1<b I2W 

I.LX.K";-t-;iJ:N;PI39:;;;;;::N:;;eD:;;-IMM~R\<J~Jr:A;R\<JiiiiliriWFi/fIi 1UX:~w~j( 
EWt; PA6e (AIOJ-AIZ) 

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. 

Pagc X-~ Novcmher 15. 19X~ 



TItANSCI~IVI':ItS 

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 
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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 ___ 
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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. 

Novemher 15. I9XX Page 9-3 



TItANSCEI\'EItS 

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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Bit Name I)escription 

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. 

Page 10-22 Novemher 15. I '-)XX 



I~NI'-30 IUWEItENCI~ GlIlm; 

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. 

Page IO·2X NO\'l:l1lher 15. 19XX 



ENI'-JII ItEFEItENCE Gl1lm: LANCE l'ltOGItAI\II\IIN(; 

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 
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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. 

Nm'cmher 15. 1988 Page 10·37 



LANCE I'IWWtAMMIN(; ENI'-JU ltEFEItENCE (;UII>E 

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. 
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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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