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1.2

1.3

Section 1

General Information

introduction

This manual provides general information, hardware preparation and
installation instructions, software preparation and loading instructions,
functional description, and support information for the ENP-30
Ethernet Node Processor. The ENP-30 is manufactured by
Communication Machinery Corporation (CMC). The terms 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.

Product Description

The ENP-30 is a high performance communications processor on a
MULTIBUS form-factor, multi-layer printed circuit (PC) board. It
provides the physical interface and intelligence necessary to attach
information processing devices to the Ethernet, a Local Area Network
(LAN), to allow a high speed exchange of information. Each ENP
contains node-specific software, as well as industry-standard protocol
software for exchanging information throughout the network.

Features
Features of the ENP-30 include:
e 10MHz MC68000 MPU (MC68010 optional).

o 128KB or 512KB dual-access DRAM with parity and no wait
states.

o Up to 64KB PROM (2 sockets).

» MULTIBUS (IEEE 796) A24:D16 master and slave interface for
host to ENP communications.
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e Node address PROM contains a world-wide unique  Ethernet
address issued by the Xerox Corporation.

e A programmable interrupt for protocol software timing.
« Local Area Network Controller for Ethermet (LANCE), with
— Buffer 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 encoding/decoding, and
— Transceiver cable interface.
e Dual, RS-232, Asynchronous, Scrial, Receiver-Transmilter,
Communication Ports (DUART).
e MULTIBUS interrupt (NBVT).

« MULTIBUS to onboard processor interrupts.

1.4 Related Documentation

The MULTIBUS Specification Manual, the K1 Kernel Software User's
Guide and the ENP Debugger User’s Guide arc all applicable to the
ENP. Other documents referenced in the Appendices can provide
additional information on Local Arca Networks, communications
protocols, and Node Processors.
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Section 2

Specifications

2.1 Operational Specifications

The ENP-30 requires 5A at +5Vdc, 0.5A at +12Vdc, and 0.1A al
-12Vdc. These voltages may vary a maximum ol 5% without
impacting the performance of the module. MULTIBUS signals
contorm to the IEEE-796 standard.

2.1.1 Mechanical

The ENP-30 conforms to the MULTIBUS IEEE 796 standard form
factor. The printed circuit (PC) board has cight layers, conforming (o
MIL-P-55110.

2.1.2 Environmental

The ENP-30 is designed for operation or storage in the following
environment:

Table 2-1. Environmental Conditions

Condition Operation Storage

Temperature 510 50 degrees C —40 1o &5 degrees C

Humidity 5% 10 95% Same
non-condensing

Elevation 0to 10,000 ft. 0 to 10,000 f1.
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2.1.3 MULTIBUS Compliance
Table 2-2. MULTIBUS Compliance

MASTER DATA TRANSFER
M24 or M20

D16

SLAVE DATA TRANSFER
M24 or M20

DI6

INTERRUPTER OPTIONS
VO L 1o MULTIBUS

Page 2-2 November 15, 1988
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Section 3

Functional Description

3.1 Introduction

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

MCc68000/ Transceiver
MC68010 Connector
10Mhz MPU

Network

Parameters <:"_‘>
PROM .
MPU Interrupt

PROM
2 Sockets <:—-_—:—\J>
128/512KB N
ornr K —— imer
System Control <:_________:> MC68681
Decode Clock K : : P Serial 1/0

Interrupt

Dual Serial
Ports

MULTIBUS Interface
Bi-Directional Mapped Access
24-Bit Address 16-Bit Data

Figure 3-1. Block Diagram
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3.2 Description

The ENP-30 is installed dircctly into the user’s MULTIBUS backplane.
Ethernet interfacing is accomplished by cable interconnections between
the ENP transceiver connector and the associated Ethemet transceiver
cquipment.

The ENP-30 architecture includes: (1) an microprocessor unit (MPU),
that performs supervisory functions over a VLSI local area network
controller for Ethemet (LANCE), (2) closely coupled DRAM, (3)
PROM for protocol processing code, (4) a bus interface to a host
system, and (5) The signaling and timing utilitics ru|u|rul to maintain a
communication environment.

3.2.1 Microprocessor Unit

The on-board Microprocessor Unit (MPU) is the 10MHz MC68000 or
MC68010 MPU. The MPU responsibilitics include: (1) command and
data transfer to and tfrom system-visible memory, (2) response 1o and
generation  of  bus interrupts, (3) execution of the network
communications protocol upper layers, (4) running the K1 Kernel
fimware, (5) implementing Layer 2 of 1SO protocol, (6) software
refresh for the DRAM, (7) timer functions, and (8) running self-
diagnostics on power up or initialization.

Refer 1o the Memory Map in Section 6. The MPU runs at a 10MHz
clock rate, synchronous with the LANCE clock.

3.2.2 Node Address PROM

Every Ethemct station (host and ENP) has been assigned a world-wide
unique 48-bit address by the Ethernet Address Administration Office,
XEROX. The address is used for station identification on all data
transmissions. This address resides in the node address PROM and is
‘read by the application protocol software during the start-up procedure.
It is stored ina 512 X 4 bit PROM.
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3.2.3 PROM Sockets

The ENP-30 has two 28-pin sockets for PROM. These sockets accept
32 Kilo (K) bits x &, 16K bits x 8, 8K bits x §, and 4K bits x 8 PROMS
ol various access times.

3.24 DRAM

The ENP-30 board, in the standard configuration, includes 128KB of
Dynamic Random Access Memory (DRAM) with parity. Memory can
be factory upgraded to a maximum of 512KB on board. The memory
causes no wait states when accessed from the on-board MPU.
Software refresh occupies about 5.0% of the MPU bandwidth.

Parity errors are reported to the MPU as Level 7 interrupts. The
dynamic memory is accessible from the system bus, from LANCE, and
from the MPU. The MULTIBUS has highest access priority, followed
by the LANCE, and the MPU has lowest priority.

There are memory usage considerations due to the LANCE device on
the ENP.  CMC requires that the memory buffers accessed by LANCE
reside on the ENP. LANCE performs eight-word bursts when writing
received Ethernet data to memory or reading data from memory o -send
on the Ethernet. If this data were passing on the system bus, significant
bus bandwidth would be consumed, impacting the access ol other
devices to the bus. It is possible that data could not be supplied or
accepted fast enough to maintain the Ethemet 10Mb data rate, using
this direct system bus approach. Because of these factors, all Ethcmet
data should be staged in the ENP memory between the Ethemet
transfer and the system bus transfer. Either the ENP or the host
processor can manage the transfer of the data between ENP memory
and user memory.

During LANCE acltivity, each host access to ENP memory can incur up
to a maximum 9ps wait before being granted access to the memory.
This is because the LANCE performs transfers in eight-word bursts (it
acquires the local data bus and holds onto it for the entire eight-word
transfer. Therefore, if the host’s system bus time out interval is less
than 12ps, the host driver should be designed so that the data areas
used tor controlling data transfers reside in host memory and that the
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ENP performs all data transfers between memory and system bus
memory. 1f, due 1o UNIBUS acquisition latency, MPU to UNIBUS
transfers average greater than 4us or exceed about 12us (worse casc),
the LANCE SILO (see 3.2.5) may overflow or underflow.

3.2.5 Local Bus Interface

The ENP can act as both master and slave on the MULTIBUS. This
mceans that the MPU can read and write into bus memory, and the ENP
memory may be accessed by other masters on the bus.

A single on-board address and data bus is shared between LANCE,
RAM and ROM, system bus interface, and MPU. Bus requests to the
MPU cause it to yield this local bus to the MULTIBUS master during
slave access to the ENP, or 10 the LANCE during LANCE DMA
access to on-board memory.

The local bus interface is structured so that all other resources are
inactive while one resource is using the local bus. For example, a
MULTIBUS access to on-board memory could be held off for up to
9us, while the LANCE completes 8 DMA cycles. Similarly, the MPU
can complete no work during LANCE DMA or host access 1o ENP
resources. At 120 packets per second with 1500 bytes per packet and
an average of 800ns per word DMA access, the LANCE DMA will
take approximately 7.4% of the local bus bandwidth. With 5% of the
bus used for software refresh (and negligible MULTIBUS access) this
leaves approximately 88% of the local bus for the MPU. LANCE
DMA use of the local bus is sporadic, occupying a large percentage of
the bus when in use. During the active reception or transmission of
data packets on the 10Megabit (Mb) Ethernet, LANCE alone uscs more
than 50% of the local bus bandwidth.

The peak throughput of the ENP is ncarly 10Mb with the LANCE
receiving/transmitting Ethernet back-to-back packets, without loss of
status or data. The maximum number of back-to-back packets is
limited only by the available buffer space. The best average
throughput of the ENP will be dictated by network conditions, host
performance, and available on-board MPU processing power.
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The local bus architecture allows cither the ENP MPU or the host to
move data between the host system and the ENP DRAM. It the ENP
MPU moves moves data via UNIBUS Master Opcerations, bus latency
should average 4ps with a peak of 12ps. If the host moves data, it must
have a bus time-out of at least 12ps.

Communication between the ENP and the network’s physical medium
(the coaxial cable) is handled by the ENP Kernel software and the
LANCE device. The K1 Kernel Sofiware User's (iuide describes the
related start up protocols that arc required for ENP operation with the
Kernel. Al protocols are compatible with the  Etherner 2.0
Specification, as defined by Xerox, DEC, and Intel.

3.2.6 Ciock Timer

A programmable timer causes a periodic interrupt to the MPU for
protocol software timers. The K1 Kemel uses this timer (o generate an
interrupt every 2ms.

3.2.7 Local Area Network Controller for Ethernet (LANCE)

The Local Arca 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 provides 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-bit data bus, multiplexed address/data bus, a DMA
controller with 24-bit addressing, a sophisticated buffer management
structure, a 48-byte SILO data buffer, diagnostic aids, thrce modes of
receive addressing comparisons, CSMA/CD network access algorithm,
and extensive error reporting.

The Am7990 deals directly with control structures and data in the ENP
memory. The control structures (descriptor rings) supplies the LANCE
with address and length information on data buffers and command and
status information on each buffer or message.
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Buller management features include a defined circular queuc of buffer
descriptors called descriptor rings. Up to 128 bulfers may be queucd
awaiting processing by LANCE at any onc time. Data buffers may be
chained 1o handle long packets in mmltiple data buffer arcas. LANCE
controls an own bit for cach buffer that signals when the buffer has
been filled or emptied and is available for action by the processor.

The 48-byte SILO buffer considerably relaxes the initial response time
required for a DMA transfer request. LANCE services the SILO with
DMA bursts of 8 words for cach system bus acquisition. A burst takes
6.4ps or less (0.8us/word) to complete.

There are three modes of network receive address comparison:

« The physical mode, which is a full comparison of all 48 destination
address bits.

o The multicast mode, which is a logical mode that puts the 48 bits
through a hash filter to determine one of 64 logical types.

o The promiscuous mode where all packets are received, regardless
ol address.

LANCE implements the full CSMA/CD network access algorithm.
Upon detection of a collision, it sends a jam signal, followed by a
backolt algorithm, before attempting to transmit again. After 16
successive collisions, it reports an error. Other reported errors include
babbling transmitter (transmission ol more than 1518 bytes), collision
detection circuitry nonfunctional, missed packet due to insufficient
buffer space, and a memory time-out (DMA memory access not
complete in a reasonable amount of time). These errors cause an
interrupt to be generated.  Individual packet errors include CRC error,
framing crror, and SILO overflow or underflow error.

Refer to Section 10 for additional information about the LANCE.

3.2.8 Serial Interface Adapter
The Serial Interface  Adapter (SIA) performs  the  Manchester
encoding/decoding necessary for interfacing LANCE to Ethemet. 1t is
compatible with  standard Ethernet bus transceivers  operating  at

Page 3-6 November 15, 1988



ENP-30 REFERENCE GUIDE FUNCTIONAL DESCRIPTION

10Mb/s. The decoder acquires the clock and data within six bit times
(600ns). I features guaranteed carrier detection and collision detection
threshold limits and transient noise rejection. The receiver decodes
Manchester data with up to plus or minus 20ns clock jitter, which
represents 1/5-bit time.

3.2.9 Transceiver Connector

The Transceiver (XCVR) connector on the ENP is a 15-pin, MIL-C-
24308, D-type connector that couples the ENP to the transceiver cable.
The connector is female, with a slide latch assembly. Applicable 1EEE
Standard 802.3 electrical interface requirements are met.

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 boundary (sce
Figure 19). The first 4KB of this window is non-responsive after the
RAM/ROM swap control is set. The next 116KB maps to ENP DRAM
at $FO1000-$FIFEQ0. The first 4KB of ENP DRAM s used for
vectors and debugger stack.

As bus master, the ENP-30 may access the entire bus address space,
although some limitation may have to be accepted by system
-considerations.

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 interface for logging of network
statistics. ‘

The SCN68681 Dual Universal Asynchronous Receiver/Transmitter
(DUART) is a single-chip MOS-VLSI communications device that
provides two independent full-duplex asynchronous
receiver/transmitter chamnels in a single package. The DUART can be
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uscd in polled or interrupt-driven systems.

The operating mode and data format of cach channel can be
programmed independently.  Additionally,  cach  receiver  and
transmitter can sclect its operating speed as one of 18 fixed baud rates,
a 16x clock derived from a programmable counter/timer, or an external
Ix or 16x clock. The baud rate generator and counter/timer operate
directly from a crystal.

Each receiver is buffered in quadruplicate to minimize the potential of
receiver overmm or o reduce interrupt overhead in interrupt-driven
systems.

3.3 ENP-30 Firmware

There are (wo PROM firware packages available for the ENP-30.
They are the K! Kernel, or the K1 Kemel and CMC Debugger
together. The standard ENP configuration includes the KI Kernel
PROM. A PROM that includes the K1 Kernel with the CMC
Dcbugger is available separately.

3.3.1 K1 Kernel Firmware

The K1 Kernel supplies functions that control and monitor the
hardware features of the ENP-30. The K1 Kernel allows downloading
dircctly over the MULTIBUS from the host and gathers running
statistics on all conditions reported by LANCE.

The K1 Kemel manages LANCE status registers and descriptor rings,
performs software refresh and timer functions, and manages interrupts,
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-maskable interrupt  every 1.6384ms, the DRAM contents
disintegrates. For more information, refer to the K/ Kernel Software
User’s Guide.
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3.3.2 ENP Debugger

The ENP debugger is a ROM-based debugger for new program
development and debugging. It is a full debugger with multiple
breakpoints, memory examine, modify, test and move, an assembler,
disassembler, download capabilities, and includes software memory
refresh.  Refer to the ENP Debugger User's Guide for more
information on the Debugger.
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Section 4

Preparation and Installation

4.1 Introduction

This section provides hardware preparation and installation instructions
for the ENP-30.

4.2 Unpacking Information

Note

If shipping container is damaged upon receipt,
request carrier’s agent to be present during
unpacking and inspection of equipment.

Unpack equipment from shipping container. Refer to packing list and
verify that all items are present. Save packing material for storage or
reshipping.

4.2.1 Hardware Preparation

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

4.2.2 Standard Jumper Configuration

Each ENP is shipped with the jumpers properly configured for standard
operation. The standard settings for the principal uscr-configurable
options are:

November 15, 1988 Page 4-1



PREPARATION AND INSTALLATION ENP-30 REFERENCE GUIDE

o IEEE 802.3 Ethernet type sclection.
o 20-bit MULTIBUS address mode.
« MULTIBUS memory address $A0000
e MULTIBUS intcrrupt level four.
o« MULTIBUS parallel arbitration.
In the event that jumper configurations need to be changed, the jumper

platforms arc labeled on the PC board and shown in Figure 4-1 for casy
location. Table 4-1 provides a list of all jumper plattorms and their

functions.

Table 4-1. Jumper Platforms
No. Description
JPOI Slew Rate Capacitors (Not installed at factory.)
JPO2 External Reset and Abort Header
JPO3 Ethernet 1.0 or Ethernet 2.(0/1EEE 802.3 Option
JP04 PROM Wi it-State Options
JPO6 PROM Control
JPO7 DRAM Column/Row Address Strobe Delay Select
JPOS MBI Window Decode Address Select A17:23
JPO9 MULTIBUS Master and Acquisition Options
JP10O MULTIBUS Interrupt Level Select
JP11 MULTIBUS Address Path Width Sclect AC 20:23
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JP11

JPYO
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5

Figure 4-1. Jumper Platform Locations
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4.2.3 Jumper Platform Description

The following paragraphs describe the jumper platforms and the
configuration options available. The jumper platform locations on the
PC board arc shown Figure 4-1. If this is a standard installation and the
Jumpers  are  properly  configured, proceed 1o the installation
instructions.

4.2.3.1 Slew Rate Capacitors (JP01)

Installing capacitors atfords noisc attenuation on these RS-232 lines.
For dctails on capacitor specifications, consult Motorola document
Linear Interface ICs (1979), under 1489A. No capacitors are installed
at the factory (they arc only necessary in electrically  noisy
environments).

RXBRS RXARS
GND GND

1
N ——
1

cFcTTTT T T T bt e |
8o 7 S
1 1 ] ] ]
e N E
VLo 2 0 3 4
] 1] ] ] ]
| R P E. ._..L_‘[-.J

GND ] GND

CTBRS CTARS

Figure 4-2. Slew Rate Capacitors (JP01)
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4.2.3.2 External Reset and Abort Header (JP02)

The External Reset and Abort Header (JP02) is provided for connccting
the optional Reset Box available from CMC, and included with the
CMC Sofiware Development Kit.

XRES - When asserted (pulled low) by an external device, the
on-board reset logic is sct in motion. The MPU
(MC68000) is reset, bchaving as described in the
MC68000 User’s Guide. All other on-board resources
are reset simultaneously.

XRESR — Reserved tor future use.

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

ABORT - When asserted (low), Bit 2 (ABORT) in the Lock

Register (LOCKR) is set.' Concurrently a Level 7
interrupt is generated. A PROM-based debugger may
then service the interrupt with the following:

¢ Halt program execution

o Dump address and data register, PC, SR, elc.

§. Programming Guide, Section 5.4.
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GND
- TT oS T TS T TTY ST TTY T -1
V100 9 v R 7 6
1 1 (] ] ] )
O LI T N S
Vol 2 0 3 0 4 s
] ] ] ] ] ]
| IO S E PR R T, |
XRESR - | HALT-
XRES — VCC  XABORT -

To be used for connection
{o external RESET and
software ABORT device.

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

Ethernet type selection for Ethernet 1.0 or Ethernet 2.0/1IEEE 802.3 is
provided by JP03. The factory default configuration is for Ethemet
2.(/IEEE 802.3.

For ENP-30, Rev. B, the jumper between JPO3 pins 4 = 5 should
always be 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 JP0O3 pins | and 6. Also, replace U115 (PER302) with
a 16-pin DIP jumper plattorm and connect the pins as described in
Scction 9.

For ENP-30, Rev. C, JP03 is used to configure for IEEE 802.3/Ethcret
2.0 or Ethemet 1.0. For IEEE 802.3 or Ethernet 2.0 configuration, usec
the factory default of no jumpers, as shown in figure 4-4B. For cthernet
1.0, jumper settings depend on the device into which the ENP-30 is
inserted. For a device such as CMC’s 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
to the chassis, a jumper should be placed between pins [-4 as shown in
figure 4-4D. All cases assume an intermediate intcrmal cable with a
chassis mounted metallic "D" connector cnsuring an ethernet shell to
chassis electrical connection. ‘
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A)

r-=-7T°~-717

GND I B MODI:
'_.__

GND — 2 S5 t—— TEST
k-1
'3 | 4 — VCC
| S

Factory Dcfault Configuration
(ENP-30), Rev. B)

0
1+ 6 |—— MODE
GND —[ 2 5 —— SHELI
-
Gl — 3| 4 Gl
-

Ethernet 1.0,
Box With Isolatcd DC Ground
(ENP-3(), Rev. C)

B)
r-=T-=7
b6 MODE
l —-4--
GND t2 15— SHELI
F--+--A
Gl b3 g Gl

Factory Defanlt Configuration
tor 802.3 and Ethemet 2.0
© (ENP-30, Rev. O)

D)
1+ 6 |—— MODE
GND J:: 2 !5 L SHEL
F--+--
Gl 1304 Gl

Ethernet 1.0, Box With
DC Ground Connected to Chassis
(ENP-30, Rev. C)

Figure 4-4. Ethernet Type Selection (JP03)
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4.2.3.4 PROM Wait State Selection (JP04)

Sclection of DTACK response for PROMs U28 AND U44 is provided
by JPO4. For a 3 to 4 wail state response, jumper pins 2 — 3 on JP04
(this corresponds to PROM access times of better than 550ps). If
PROMs with 200ns or better response are used, (0 wait state jumpering
is suggested; in this case, jumper JPO4 pins 1 —2. Best performance is
obtained with 0 wait state jumpering.

MAS — i
|
2 ROMX
ROMN- ——— 3 |
Lo--J

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

JPOG allows adaptation to a varicty of 24- or 28-pin PROMs. The
factory conliguration is for Am27128 or Am2764 PROMs (Table 4-2).
(Sec the PROM specification for descriptions of these signals).

Table 4-2. PROM Control Signal Table

Jumper | PROM
Output | Control Signal
Pin Name
Pi vCC
P2 Al3
P28 VCC
P27 PGM (Program Enablc)
P26 Al4
P23 Al2
P20 CE (Chip Enable}
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r-T°-"

AlS —— 98— P27
F-+-4
GND — 10+ 7 ————— P2
F-t -
A2 ———m8m —— 1 66— P23
F-+-4
F-+4+-4
vCC —— 13+ 44— P27
F-+-
VCC ———— 141 3 — P28
-+ -4
Al3 — 1512 +— P2
F-+-4
vcC ——— 16+ | ——— PI
t- +- —' NOTE |
A7 Al6 T
| I}
r-T-
1 8 1 & o—l—e ol o
- Y PR S ol o
*—t—o oo ol o
Lo g Lan mad o|-o
o—1—o [N BRI ] |1 @) @
*—i—e o—l-o ol o
b mad 1o oo
b mad 1o 1 e r
L -
!
Am2764-2  Am27256-2 Am27512 MM
Am27128-2  or equivalent or cquivalent

NOTE 1: JPO6 pin 17 (A1G) is only present on ENP-30, Rev. C. It allows a
configuration for 512K PROMs.

Figure 4-6. PROM Control (JP06)
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4.2.3.6 DRAM Column/Row Strobe and Address Multiplexer
Delay Select and Cycle Timing (JP07) ’

This arrangement of jumpers allows adaptation to various types of
DRAM timings. User reconliguration is not recommended.

MDELE ASWD - DELS0 MCAQ
RASD - CASD - MCA90 MCAS

10 9

DEL20 DEL40 CASV - EOCYN
DEL10 DEL30 MCAG0 MCA 120

Figure 4-7. DRAM Column/Row Strobe and Address Delay
Select and Cycle Timing (JP07)

Page 4-12 November 15, 1988



ENP-30 REFERENCE GUIDE PREPARATION AND INS'I'/\I,L/\'I'ION

4.2.3.7 MULTIBUS Window Decode Address Select (JP08)

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

The MULTIBUS slave window address default value set at the factory
is $A0000. This address is also used in the 20-bit address example as
an illustration of how 1o configure a 20-bit address, but il the default
$A0000 slave window address is to be used, nothing needs 10 be done.

Of the five (20-bit) or six (24-bit) hexadecimal digits contained in the
address, the most significant two are jumperable. The trailing four
digits are set at 0; i.e., $20000 or $xx0000.

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 AJ19 to AJI6 constitute the other hex digit, with AJ16 an
implied 0 and not visible on the board. It is the most significant digit in
a 20-bit address, and the second most significant digit in a 24-bit
address.

The value of AJ16 is always 0 and must remain so, becausc it
represents a 64KB boundary of MULTIBUS address spacc. When on,
AJ16 represents an odd 64KB address. With either 128KB or 512KB
of DRAM on the ENP, the MULTIBUS address boundary must be on a
128KB boundary, which requires an even 64KB boundary. AJ16 is
omitted from the platform. AJ17 is the rightmost jumper pair on the
platform.

20-BIT ADDRESS EXAMPLE: To select address $A0000 (the default
value), begin by disregarding the trailing four zeros. Jumpers AJ23 to
AJ20 are not used in 20-bit addresses. Jumpers AJ19 to AJ16 form the
most significant digit, and the absent AJ16 is always 0. AJ19 (binary
8) and AJ17 (binary 2), in the first and third positions from the right,
are shunted as shown in Figure 4-9.
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AJ23 AJ21 AJ19 ANl7
A2 AJ20 AJI (AJ16)
r---rT-~-~~-~7T~-~"~T"~"7% - B
P P S b S S O T A 8
LT oot e -+
Vol 203 0 4 5 6 7
L_]_i_l_i_]_i_]- I
GND
l.xvxx) [HOLAO)Y] [0] [0} (0] {O)
A 0 0 0 0 = $A0000

The unused AJ23-AJ20 digit is represented by ],
and AJ16 is represented by (0).

Figure 4-8. 20-Bit MULTIBUS Window Decode Address Select
(JPO8)
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24-BIT ADDRESS EXAMPLE: To select address $540000, begin by
disregarding the trailing four zeros. All jumpers are used in 24-bil
addressing. The digit formed by AJ19 — AJIG is the second most
significant, and the absent AJ16 is always (. Jumpers AJ22, AJ20 and
AJ18, in the sixth, fourth, and second positions from the right are
shunted as shown in Figure 4-10.

AJ23 AL2I AJ19 AIT
AJ22 AJ20 AJIS (AJ16)
[ - === = ="
i 4|l 3l 2lujwl o9 8 E
ISR T SR S I
. | | ] ,
| 2 | 3 4| s | e .
v 3

1
1
I
1
!
1
!
e | ~
1

GND

(0101) [010(0)] (0] (0] 10} (O]
5 4 0 0 0 0 = $540000

Again, AJ16 is represented by (0). Also, any jumpers
on AJ23 — AJ20 will be ignored if JP11 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. JP08 Signal Names

Pins Name MULTIBUS Address Bit
JPOR-1, 14 AJ23 A23*
JPO8-2, 13 AJ22 A2
JPO8-3, 12 AJ21 A21*
JPOB-4, 11 AJ20 A20*
JPOB-5, 10 All19 Al9
JP08-6,9 AJIR Al8
JP0O8-7, 8 AJI7 Al7

Flgnored in 20-bit mode. Leave jumpers off.

4.2.3.8 MULTIBUS Master and Acquisition Control Options
(JP09)

This jumper platform allows the ENP-30 to be configured for various
master types or as the system controller. These configurations arc listed
below.

o A jumper between pins | — 12 allows the ENP-30 1o sense CBRQ*
(factory configuration).

e A jumper between pins 2 - 3 allows the ENP-30 to assert CBRQ*
(factory configuration).

o A jumper between pins 2 — 11 allows the ENP-30 to see CBRQ*
always asserted.

o A jumper between pins 4 — 9 allows the ENP-30 1o drive BCLK*
for system controller applications.

e A jumper between pins 5 — 8 configures the ENP-30 for parallel
arbitration (factory configuration).

o If a jumper is used between pins 5 — §, there should be no jumper
placed between pins 6 — 7.
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o A jumper between pins 6 — 7 configures the ENP-30 for scrial

arbitration.
CBRQR - VP2 BROF -
GND BCKD BPRO -
T T T T - i |
2] 11310 9 | 8 71
1] 1
--- ---4
23 4l 5| 6.
e 3
CBRQ - BCLK* BPRO*

CBRQ+ CBRQ* BREQ*

Figure 4-10. MULTIBUS Master and Acquisition Control
Options (JP09)
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4.2.3.9 MULTIBUS Interrupt Level Select (JP10)

This jumper sclects the imerrupt level, from 0 1o 7, of MULTIBUS
Non-Bus Vectored Interrupts (NBVI) generated by the ENP-30. Only
one interrupt level may be selected, so only one jumper should be
installed. Level 4 is shown below.

INT7# INTS:* INT3# INTI*
INTG* INT4# INT2: INTO*
r-T 7T T T T T -TtTTTrTTtTTT oS TtTTT ST TN
1 (] - 1 ] 1 ] ]
TS K T PR T B/ N B 1 B B
1 ] ] l 1 ] ) ]
PR IR SR o o EEEE e EEE S EEE e EET
vl 20314l s 607 8
Lli|¢] _l_i_l-i_]_i_l_J
INTX -

Note: Level 4 is shown.

Figure 4-11. MULTIBUS Interrupt Level Select (JP10)
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4:2.3.10 MULTIBUS Address Path Width Select JPI11D)

For a 24-bit address bus, jumpers on pins 1 — 16,2 - 15,3 - 14, and 4
— 13 must be installed.

For a 20-bit address bus, jumpers on pins 5 — 12,6 - 11,7 - 10, and 8
—9 arc installed.

AC23 AC21 AC23 AC2I
AC22 AC20 AC22 AC20
r—"-T - - 7T - -Tr-"-
516:I5:l4:l3 211l 9
1 ] ]
S T R
E 1 E 2 E 3 E 4 | 5 6 7 8
| I I A P SR,
ADRI16% [ ADRI1 4% A2 | A0
ADRI7T+  ADRIS* AJ23 AJ2I

20-bit addressing is shown.

Figure 4-12. MULTIBUS Address Path (Width Select JP11)
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4.3 Installation Instructions

This scction includes instructions for installing the Ethernet coaxial

cable,

transceiver installation, transceiver removal/relocation,  and

installing the ENP.

4.3.1 Installing the Ethernet Cable

The tollowing are general instructions for instailing an Ethernet cable
on site. Specific tools needed are:

Ethernet cable

barrel connectors o join sections of cable

2 terminators

I cable ground clamp

1 ground wire of appropriate length (AWG rating 2 — 8,
insulated)

wire strippers

clectrical tape

Plan the nctwork layout and locations of node taps on ihc
Ethernet cable. Proper preparation in this area is nccessary for a
successful installation.  Sce  The [thernei,  Version 2.0,
November 1982, for acceptable network layouts.

Note

The distance between node taps on the Ethemet
cable must be an integral multiple of 2-1/2 meters
(8.2 feet). For handy reterence, the bulk cable is
marked with a heavy black bar cach 2 1/2 meters.

Build your cable, using barrel connectors as nccessary. Each of
the cable sections is terminated by a male terminator. Remove
the terminator cap to accept the barrel connector. You can join
two sections of cable using a barrel connector.
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Note

Total cable length may not cxceed 500 meters
(1640 feet).

3. Each frec end of the cable must be capped with a terminator.
4. Route the cable, per your network design.

5. Ground the cable. THE CABLE MAY BE GROUNDED AT
ONLY ONE POINT. One of the fterminators is an easily
accessible grounding point. Terminate the ground at any cxisting
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 carcful 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 1/2-inch of each end of the ground wire; insert
one end into the receptacle in the ground clamp. Tighten the
screw holding the ground wire in place. Attach the frec end of
the ground wire to the ground termination point.

7. Wrap all connector junctions and terminators 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 instructions arc packaged with
cach 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:

1. Do not install the transceiver tap block where it can touch
grounded objects (conduit, piping, etc.).
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Ensurc that no shiclding material fragments remain in the
Ethernet cable tap hole. Such fragments could short the coaxial
cable when the transceiver is installed and disable the network.
Securely connect the transceiver cable to the transceiver with the
slide lock.

Position and sccure the Ethernet cable and transceiver per the
nctwork layout plan. Ensurc that the transceiver cable is sirain
relieved.

4.3.3 Transceiver Removal/Relocation

When removing or relocating  transceivers, be sure to follow the
transceiver manufacturer’s instructions, precisely. Otherwise, ENP or
Ethernet performance may be impaired.

4.3.4 ENP Installation

The following arc general instructions for installing the ENP-30 in the
user’s system PC board rack. Refer to the applicable user’s system
instructions for specific procedures relating to the host system.

I
2.

(93]

w

6.

Power down the host sysiem.

Remove any ol the covers necessary 10 provide aceess 10 the
backplanc.

Slide the ENP PCB into the proper slot on the chassis. Make
sure it is properly seated in the slot and to the connectors on the
MULTIBUS backplane.

Power up the host system and verify that the ENP green run
LED indicator light illuminatcs and that the host sysicm is
operating.

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

Perform a memory test on the ENP by writing to ENP memory
using ENP Debugger. Review the data.  1f the data is not being
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stored or relreshed, examine the ENP conncction to the bus,
cmulator, and power supply.

Upon power up, the ENP performs a series of self-diagnostic tests, that
take about 3 to 12 seconds. Upon suceessful completion of these tests,
the green run LED illuminates. If the green run LED doces not
illuminate, check the clectrical connections between the ENP and the
MULTIBUS.

If unable to identify the reason lor a diagnostic test lailure, contact
CMC Technical Support at (805) 564-3355.
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52

53

5.4

Section 5

Operations Procedure

Introduction

This section provides an overview of hardware operation, including
initialization and diagnostic operation. A programming guide is
included also, in the cvent that communications protocol software
development is needed.

Initialization Procedure

Upon power up or system reset, the ENP-30 will execute a series of
ROM-basced tests to verity proper lunction of the PC board. The red fail
LED illuminates while the tests arc in progress.

Upon successtul completion of the tests, the red fail LED is turncd off
and the green run LED illuminates. These tests include a LANCE
register and loopback test, an MPU test, a memory test for the 128KB
DRAM, and a control and status register test.

Diagnostic Description

A description of the diagnostic routines included in the power up self
test are provided in the Appendices.

Programming Guide

For standard implementations of the ENP, the user can ignore this
section, since the necessary programming is included in the K1 Kernel
fimnware and the sclected CMC higher level protocol software.  For
non-standard implementations, the ENP can be custom programmed
through specific 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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MULTIBUS backplane. As a microprocessor, the ENP-30 has an array
of on-board resources and MULTIBUS resources which  respond
according to the ENP Memory Map (Figure 6-4). These resources are
the MPU, DRAM, PROM, the LANCE, thc DUART, local control
status registers, and the MULTIBUS interface, as shown in Figure 3-1.

The ENP-30 as a MULTIBUS device can perform as a master or
interrupter, or respond as a slave. As a master, MPU access (o the
MULTIBUS window causcs master operations on the MULTIBUS. As
a slave, the ENP-30 responds as MULTIBUS memory with a selectable
address base which maps to ENP-30 DRAM and local VO space
(Figure 6-4).

Note

Address numbers arc expressed throughout this manual
with a $ prefix, indicating hexadecimal format.

5.4.1 The Microprocessor Unit

The Microprocessor Unii (MPU) (see MCo8000 or MC68010
Specification) runs at a 10MHz clock rate and is the default master of
the ENP internal bus. Other polential masters are the LANCE or any
MULTIBUS master accessing the slave access window of the ENP.
Arbitration of the intemal bus is via the MPU BR, BG, and BGACK
controls. The MPU (along with all other ENP resources) is resct by a
bus reset (INIT*), an external reset swilch closure, or by setting a bit
“(bit 0 a1 $FFFO01). The MPU can also issue a reset to ENP intemal
resources via the reset instruction.

System address decoding, with the exception of DRAM and PROM, is
non-unique. The basic address decode granularity is modulo 32K.
Data types arc not differentiated with system decode; there is no
difference between supervisory and user mode or between data and
program modes.

Interrupts 1o the MPU arc all autovectored.  All seven levels are
supported and used.
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MPU bus error and halt lines are uscd to resolve deadlocks with other
bus masters attempting to access the ENP or to trap the MPU il a
resource does not rclurn a DTACK within the 8us resource time-out
period.

5.4.2 Dynamic Memory

The 128KB ENP has dynamic random access memory (DRAM)
consisting of eighteen 64K x 1 bit, 4164-type devices with 150ns
.access time. The 512KB version has eighteen 256K x 1 bit 4256-type
devices with 120ns access time. DRAM responds at $F00000 -
$F20000 ($F80000 tor 512KB version) after a reset and at $FO1000 -
$F20000 ($F80000 for 512KB version) and $0 — $1000 after the
MAPS bit (bit | at $FFFOI) is set. This allows PROM to provide the
start up vector after a reset. The DRAM causes no MPU wait states on
rcads or writes. (ENP-30 Rev. A has one wait state on writes.)

Byte parity is generated on writes to the memory and checked on reads.
A parity error causes a Level 7 autovectored interrupt to the MPU. A
parity error during host or LANCE access o the DRAM results in
non-acknowledgment and a host or LANCE time-oul. Parity errors arc
flagged in the LOCK register (bit 3 at SFFF061).

The DRAM must be refreshed by a software routine, since there is no
hardware-supported refresh. A refresh timer causes a Level 7
autovector interrupt to occur about every 1.6384ms. The refresh
routine must refresh alternate halves of DRAM by accessing 128
sequential words, starting at a location n or n + $100 on altemate
interrupts.

DRAM must be initialized by reading after power up or reset, checked
for proper parity, and written if necessary. The K1 Kernel and
Debugger provide refresh and start up initialization for the DRAM and
set the MAPS bit, which causes the swapping ol memory address space
from PROM to DRAM.
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5.4.3 PROM

The ENP PROM responds at locations $O — $1000 and $F81000 —
$F90000 after a reset.  After the MAPS bit is set, DRAM Irom
$F00000 replaces the 4KB PROM segment at $0 — $1000, and that
scgment of PROM will then respond at $F80000 — $F81000. This
mechanism provides PROM at the MPU reset vector. PROM s
organized as words, with the upper byte in position U44 and the lower
byte in position U28. A DTACK response jumper allows use of
PROMs with access times of up to 500ns but fast PROMs (access time
< 200ns) and no wait state jumpering provide the best performance.”

PROM pin-out sclection jumpering allows PROMs from various
manufacturers to be used, but the factory configuration is set for AMD
Am2764-2 or Am27128-2, or equivalent parts. PROM response will
be non-unique modulo the PROM size in words. Thus, for 8K bit x §
PROMs, identical data is read at $FR0000, $F84000, $F88000, ...
$SF9C000. '

5.4.4 The LANCE

The LANCE (Am7990) and its companion device, the SIA
(AmT7991/7992), provide the link and physical layer interface to
Ethernet. The details of LANCE programming and usage appear in the
AMD Am7990 specification. The following details assume  an
understanding of the LANCE programming specification.

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 Butfer Register (DBR at $FFF200) and
indexed by the Address Register (ADR at $FFF202).

In order to insure proper LANCE operation, some rules must be
followed. First, the LANCE must not be given bulfer or control

2. The ENP-30 Rev. A has no option jumpers for wait state selection. Factory setting is one

wail state.
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structure addresses outside ENP on-board memory space. Sccond, the
bus interface characteristics, as sclected by CSR3, must be set for the
ENP/LANCE interface: CSR3 = $4. LANCE interrupls occur on
autovector Level 6.

The primary function of the K1 Kernel is control of the LANCE for a
friendly software interface. Because of its complex behavior, the
LANCE should be programmed through the K1 Kernel.

5.4.5 MULTIBUS Interface

The ENP/MULTIBUS interface is a dual-purpose, master/slave
interfacc. Master access is initiated by the MPU. Slave access can be
made 10 ENP internal DRAM by other masters on the MULTIBUS.

5.4.5.1 MULTIBUS Master Access by the ENP

The ENP can access the MULTIBUS as a master as if the MULTIBUS
were memory or /O space by accessing the appropriate address ranges
in MPU address space (Figurc 6-4). MPU addresses $001000 -
$EF0000 are mapped directly to MULTIBUS memory space. Since
cither 20-bit or 24-bit address MULTIBUS options arc allowed,
accesses above $100000 access duplicate IMB spaces modulo $100000
on a 20-bit address MULTIBUS. MPU addresses SEF0000 — $FO0000
map to the 64KB MULTIBUS 1/0 space. (A23 — A 16 are driven, but
not decoded, by 1/0 devices.)

The MULTIBUS is acquired by the bus exchange logic at the
beginning and released at the end of each cycle (earlier versions of the
ENP-30 Rev. A maintain control of the MULTIBUS until CBRQ is
asserted). The resource time-out timer will not be started until the
MULTIBUS is acquired during an MPU master access. For this
reason, it is required that the acquisition of the MULTIBUS not take
more than 200us worst case or ENP operation may bc adversely
affected by the loss of DRAM contents. Best performance requires less
than 2us average acquisition time.
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5.4.5.2 MULTIBUS Slave Access to ENP

Note

The information in this scction is  extremely
important for writing programs.

Slave access 10 the ENP results in arbitration and acquisition of the
ENP internal bus. The usual wait for acquisition is less than 0.6ps with
a resulting cycle time of 1.lpus when accessing DRAM through ihe
window. When the LANCE is doing DMA, slave access to the ENP
can result in acquisition waits of up to 9us with cycie times (XACK
response) of 9us.

As a slave, the ENP responds as MULTIBUS memory at a jumper-
selectable, modulo 128KB  address (Figure 6-4) on 20- or 24-bit
address bus options (sce Section 4.3.2.7, 4.3.2.8). Addresses from the
host arc mapped 10 MPU internal addresses by field substitution of the
most significant address bits.

The segment between window addresses $XX1000 and $X[.xxvt JEOOO
is accessed by substituting MULTIBUS address bits 23 - 17 (AD17 -
ADI0) with a constant 1111000 (binary), which maps the access into
MPU addresses $F01000 — $FIE000. The segment between window
addresses $X[.xvel JEOOO and $X[xux1JFO00 is accessed by substitution
of A23 = A20 with a constant 1111 (binary) and substitution of A19 —
A12 with the contents of a page register (BPR at $FFF041). This
allows the resulting 4KB page address to fall between $F00000 and
$FR0000. The segment between $X[xxv1JFO00 and $X[xxvl)FFFF = |
is accessed by substitution of A23 — Al7 with a constant, 111 1111
1111 (binary), mapping the address to $FFF000 — $FFFFFF, which is
the local IO space of the ENP.

The host processor (or any other master) should not execute code
resident in ENP slave-accessible DRAM, since this would use a large
amount of available ENP internal bus bandwidth. Such a usc of ENP
DRAM would scverely limit its performance and may result in
insufticient MPU time for such essential tasks as DRAM refresh.
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5.4.5.3 MULTIBUS Byte Order Control

Because the MPU byte order and byte access mechanism is different
from the MULTIBUS, byte swapping and routing is provided in the
ENP-30 to MULTIBUS data path. Byte order within words on the
MPU (cven-odd = high-low) is opposite the MULTIBUS (cven-odd =
low-high).  All byte accesses are rouled on the least significant byte
path on the MULTIBUS, whilc the MPU routes even bytes on the most
significant path and odd byies on the least significant path.

Byte swapping within words can be sclected for full word read or write
on master or slave accesses with four separate control bits in local I/0
space. These four control bits are:
I. Hostread.
2. Host write.
3. MPU read.
4. MPU write.

Byte routing on byte accesses (master or slave) is positionally
normalized to MULTIBUS byte order within words and is not
sclectable (the cven byle on the MULTIBUS is the odd byte to the
MPU). The routing/swapping logic data path flow is illustrated in
Figure 5-1.
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Word Access — No Swap:
MSB MSB
MPU MULTIBUS
LSB LSB
Word Access — Swap:
MSB MSB
MPU >< MULTIBUS
LSB LSB
Odd Bytc Access:

MPU MSB MSB MULTIBUS
(AO0=() LSB LSB (A0=1)

Even Bylte Access:

MPU MSB MSB MULTIBUS

(AO=1) LSB LSB (A0 =0)

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

The programmable registers provide status and control functions for
various features of the ENP. Although thesc registers arc available for
access 10 MULTIBUS masters, in general the ENP MPU controls their
use.

To access the programmable registers from the MULTIBUS, the
following algorithm is uscd to compute the register address: il $YY
represents the least significant two hex digits of the register address
given in the description and $XX0000 is the MULTIBUS window
address of the ENP, the register address is computed by adding
$XX0000, $1F000, and ($YY-1).

For example, to access from the MULTIBUS the Bus Interrupt Register
(address $FFF027) on an ENP whose MULTIBUS window address is
$1C0000, the MULTIBUS address is $1DF0O26
{($1CO000+$ 1 FO00+$26).

Note that the access address calculation above assumes that a byte
access is performed. Note also that most MPUs follow the byle aceess
rules outlined in section 5.4.5.3 above. Therclore, to  access
MULTIBUS address $1DF026 from a MCG68000 or MC68010 MPU,
address $1DF027 would be used. These rules may or may not apply to
the processor in use, so consult the system-level documentation,
regarding the processor-10-MULTIBUS d(l(lrus transiation  scheme
used for byte accesses.
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5.4.6.1 MPU Control/Status Register

The MPU Control/Status Register (MPUCSR) contains control and
status bits relevant to the MPU and its activities.

MPUCSR:SFFFO01

Table 5-1. MPU Control/Status Register

7 0 5 4 3 2 l 0

RTO ALIVE | RRUN IEN MWSW | MRSW | MAPS MRS

RW w RW RW RW RW RW w
Bit Name RW Function
7 RTO R Resource Time OQut. Set iff MPU accesses

an address which does not reply with
DTACK tor longer than 8ps. A resource
time-out condition will cause a bus error
trap 10 occur. Cleared/set by MPU.

6 ALIVE W System Alive. Writing this bit with a 1 re-
triggers a timer which drives the ALIVE
indicator light. The time out value is about
10ms. ALIVE reads as 0.

5 RRUN RW | Rerun. Indicatcs that a MULTIBUS access
cycle was aborted and rerun by the MPU.
Cleared by resct. Cleared/sct by MPU.

4 1IEN RW | interrupt Enable. When set allows
interrupt to the MPU. When cleared,
disables all interrupts to the MPU (including
softwarc refresh). Cleared by the MPU
reset. Cleared/set by MPU.
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Bit

Name

RW

Function

MWSW

RW

MPU Write Swap. This control bit
determines what byte order is used during
MPU word writc accesses to the
MULTIBUS. It MWSW=(), bytes arc not
swapped for word writes. I MWSW=1,
MPU to MULTIBUS word writcs are byte
swapped. The order of MULTIBUS byte
writes are not alfected by MWSW. Clearcd
by reset. Cleared/set by MPU.

MRSW

RW

MPU Read Swap. This control bit controls
the swapping of bytes during word reads of
MULTIBUS data by thc MPU (sce
MWSW). The order of MULTIBUS byte
reads are not affected by MRSW. Cleared
by reset. Clearcd/set by MPU.

MAPS

RW

Map Swap. When MAPS=1, thc RAM
located at $FO0000—-$FO1000 is relocated to
$000000—-$001000 and the PROM located at
$000000-$001000 is relocated to
$FB0000-$F8 1000 (sce Memory Map,
Figure 6-4). Clearcd by reset. Set/cleared
by current MPU bus master.

0

MRST

MPU Reset. Writing a 1 in this position
resets the MPU and the LANCE. Reads as a
0.
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5.4.6.2 MULTIBUS Lock Control Register

LOCKR:$FFF(61

Table 5-2. MULTIBUS Lock Control Register

7 6

4 3 2 ! 0

UNUSED

MPAR | ABORT | REFIT/ LOCK
pup
RW RW W W

Bit

Name

RW

Function

7-4

Unused.

MPAR

Memory Parity error. When clear,
indicates a parity error in rcading DRAM.
Causcs Level 7 awtovectored interrupt. Sci
by reset. Cleared/set by MPU.

(%)

ABORT

RW

Abort. Indicates the external abort control
line was pulled. Causes a Level 7
autovectored intermupt. Cleared by reset.
Cleared/set by MPU.

REFT

Refresh Time-out trigger. Writinga ! to
this position retriggers the DRAM refresh
timer. A time-out causes a Level 7
autovectored interrupt. Reading a | at this
bit position indicates a power up just
occurred. Any LOCKR write will clear the
power up (lag.
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Bit

Name

RW

Function

0

LOCK

MULTIBUS Lock. When written with a I,
this bit causes the MULTIBUS to be held
after the next bus acquisition until a
subsequent bus cycle has ended. The
MULTIBUS LOCK is asserted during this
time. Do not use this control bit with any
MPU instruction other than TAS. (Not on
EN-30, Rev. A.)

5.4.6.3 DUART Registers

The SCNG8681 Dual Universal -Asynchronous Receiver/Transmitier
(DUART) registers are detailed in the Signetics device specification.
The DUART is programmed by the K1 Kernel to pulse a CINT signal,
which causes a level 5 autovectored interrupt for ENP timer functions.
These registers are located at $SFFFORI through $SFFFO9F at the odd
byte addresses (see Appendices).
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Address

SFIFOR1
SFEFFOR3
SEEIO8S
SEIFFORT
SFFFO8Y
SEFFFOSB
SFEFFO8D
SEEIOSFE
SFIFO91
SFFF093
SFEF095
SFIFFOY7
SFEFFO9Y
SFFFO9B
SEEFO9D
SFFIO9r

Table 5-3. DUART Registers

Read

Write

Mode Register A (MRITAMR2A) Mode Register A (MR1AMR2A)

Status Register A (SRA)
FReserved*

RX Folding Register A (RFIRA)
Input Port Change Reg. (IPCR)
Interrupt Status Reg. (ISR)
Counter/Timer Upper (CTU)
Counter/Timer Lower (CTI.)
Mode Register B (MRIB,MR2B)
Status Register B (SRB)
FReserved*®

RX Holding Register B (RIRB)
Interrupt Vector Reg. (IVR)
Input Port

Start Counter Command

Stop Counter Command

Clock Select Reg. A (CSRA
Command Register A (CRA)
I'X Holding Register A (THRA)
Aux. Control Register (ACR)
Interrupt Mask Reg. (IMR)

Cr1 Upper Register (CTUR)
Cr1' Lower Register (C11.R)
Mode Register V (MR1B,MR2B)
Clock Sclect Reg. B (CSRB)
Command Register B (CRB)
TX Holding Register B (FHRB)
Interrupt Vector Reg. (FVR)
Output Port Conf. Reg. (OPCR)
Sct Qutput Port Bits Command

Reset Output Port Bits Command
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5.4.6.4 Window Setting Register

Reading the Window Setting Register (WINDR) reflects the state of the
MULTIBUS Modulo 128KB window decoder jumpers JPOS, which
detcrmine the ADR17:14% and ADR13:10* response address selection.

WINDR:$FFFOCI

w7 Wwo W5 W4 W3 w2 Wi -

5.4.6.5 Single-Bit Registers

These read/write registers have only one valid bit in position 7. All
other positions are undefined. They can be cleared/set by the MPU or
current MPU bus master and are cleared by reset.

5.4.6.5.1 Bus Interrupt Register

The Bus Interrupt Register (BIR at $FFF027) is a single-bit (bit 7)
register which causes assertion of the MULTIBUS interrupt request
level selected by JPL0O. This is a Non-Bus-Vectored Interrupt (NBVI)
to the host. This bit can be set or cleared by the MPU or the host, but it
is generally set by the MPU to signal the host and clcared by the host
interrupt service routine. The BIR is cleared by reset. The BIR
responds at MPU addresses $FFF027 or $FFF037.

5.4.6.5.2 Receive Interrupt Register

The Receive Interrupt Register (RIR at $FFF029) is a single-bit register
(bit 7) which causes a Level 4 autovectored interrupt request 1o the
ENP-30 interrupt logic. The Level 4 request remains active until the
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bit is cleared by the MPU or a reset occurs. The RIR can be set or
cleared by the MPU or host. The RIR responds at MPU addresses
SFFF029 and SFFF039. :

5.4.6.5.3 Utility Interrupt Register

The Utility Interrupt Register (UIR at $FFFO21) is a single-bit register
(bit 7) which causes a Level 1 awtovectored interrupt request to the
interrupt logic. The Level 1 remains active until the bit is cleared by
the MPU or host, or a reset occurs. The UIR responds at MPU
addresses SFFFO21 or $FFFO31.

5.4.6.5.4 Slave Write Swap Register

The Slave Write Swap Register (SWSR at $FFF023) is a single-bit
register (bit 7) which controls whether bytes arce swapped (bit = 1) or
unswapped (bit = 0) when the host makes word-write aceesses 10
ENP-30 RAM. This bit can be set or cleared by the MPU or host, since
it docs not affect the data path logic until the end of the current cycle.
The SWSR is cleared by reset. The SWSR responds to MPU addresses
$FFF0O23 or $FFF033. :

5.4.6.5.5 Slave Read Swap Register

The Slave Rcad Swap Register (SRSR at $FFF025) is a single-bit
register (bit 7) which controls whether bytes are swapped (bit = 1) or
unswapped (bit = 0) when the host makes word-read accesses 10 ENP
DRAM. This bit can be set or clearcd by by the MPU host. The SRSR
is clcared by reset. The SRSR responds to MPU addresses $SFFF025 or
SFFFO35.

-+ 5.4.6.5.6 Transmit Interrupt Register

The Transmit Interrupt Register (TIR at $FFFO2B) is a single-bit (bit 7)
register, which causes a level 3 autovectored nterrupt request o the
ENP interrupt logic. The level 3 request remains active until the bit is
clearcd by the MPU or a reset occurs. The TIR can be set or cleared by
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the MPU or host. This register is generally used by the host o request
an interrupt to the ENP. The TIR responds at MPU  addresses
$FFF02B or $FFFO3B.

5.4.6.5.7 Extra Interrupt Register

The Extra Interrupt Register (XIR at $FFFO2D) is a single-bit (bit 7)
register which causes a Level 2 autovectored interrupt request (o the
ENP-30 interrupt logic. The Level 2 request renmains active until the
bus is cleared by the MPU or a reset occurs. The XIR can be set or
cleared by the MPU or the host. This register is gencrally used by the
host 10 request an interrupt to the ENP. The XIR responds to MPU
addresscs $FFF02D or $FFFO3D.

5.4.6.6 Bus Page Register

The Bus Page Register (BPR) is an 8-bit, write only register. The value
in this register is substituted for MPU bus address lincs 19 — 12 when
the MULTIBUS accesses the ENP in the 4KB paged-aceess window at
$X[xxvxJE00O. See the Memory Map (Figure 6-4) for details. Also
see section 5.4.5.

BPR:$FFF041

7 6 5 4 3 2 1 0

PALY PAIL8 PAL7 PAL6 PALS PA14 PAL3 PAIL2

w w w W w w w w
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Section 6

Support Information

6.1 introduction

This section provides interface connector information and supporting
illustrations and diagrams for the ENP-3().

6.2 MULTIBUS Pin Assignments
The ENP is inserted directly into the MULTIBUS P1 and P2 backplane
sockets. The P conncector signals are identified in Table 6-1 by pin
number, signal mnemonic, and signal name and description. Table 6-2
identifics the P2 connector signals.

Table 6-1. Connector P1 MULTIBUS Pin Assignments

Pin Signal Signal Name and Description

Number | Mnemonic

1,2,11, | GND Signal GND

12,75,

76, 85,

86

3-6, +5V +5Vdc power used by the ENP

81-84

7,8 +12V +12Vdc power used by LANCE devices

9, 10, NA

71,78

13 BCLK* Bus Clock. Used to synchronize the  bus
contention logic on all bus masters.

14 INIT* Initialize. Reset the entire system to a known
internal state.
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Pin
Number

Signal
Mnemonic

Signal Name and Description

15

BPRN*

Bus Priority In. When low indicates to a
particular bus master that no higher priority
bus master is requesting use of the bus.
BPRN* is synchronized with BCLK*,

16

BPRO*

Bus Priority Out. in scrial (daisy chain)
priority resoluwtion schemes, BPRO* must be
connected to the BPRN* input of the bus
master with the next lower bus priority.

BUSY*

Bus Busy. Indicates that the bus is in use and
prevents all other bus masters from gaining
control of the bus for one or more data
transfers.  BREQ* is  synchronized with
BCLK*.

BREQ*

Bus Request. In parallel priority resolution
schemes, BREQ* indicates that a particular
bus master requires control of the bus for one
or morc . data transfers.  BREQ* s
synchronized with BCLK*.

19

MRDC#*

Memory Read Command. Indicates that the
address of a memory location is on the
MULTIBUS address lines and that  the
contents of that location are 1o be read
(placed) on the MULTIBUS data lines.

20

MWTCH*

Memory Write Command. [Indicates that
the address of a memory location is on the
MULTIBUS address lines and that  the
contents on the MULTIBUS data lines are to
be written into that location.

IORC*

I/0 Read Command. Indicaies that the
address of an /O port is on the MULTIBUS
address lines and that the output of that port is
1o be read (placed) onto the MULTIBUS data
lines.

Page 6-2 .
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Pin Signal Signal Name and Description
Number | Mnemonic

22 IOWC* 170 Write Command. Indicates that the
- address of an /O port is on the MULTIBUS
address lines and that the contents on the
MULTIBUS data lines arc 1o be accepted by
the addressed port.

23 XACK* Transfer Acknowledge. Indicates that the
address memory location has completed the
specified read or write operation. That is, data
| has been placed onto or accepted from the
MULTIBUS data lines.

24 INHI* Inhibit RAM. For system applications,
allows ISBC dual port RAM addresses to be
ovcrlayed by ROM/PROM or memory
mapped /O devices. This signal has no effect
on local CPU access of its dual port RAM.

25 LOCK¥* Lock. Indicates a locked access is being
performed on the MULTIBUS.
26 . INH?2* Inhibit ROM. For system applications,

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 bank (DAT8*~DATF*) onto the
MULTIBUS.
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Pin Signal Signal Name and Description

Number | Mnemonic '

28 ADI0* Address. These 20 lines transmit the address
30 ADII# of the memory location or VO port 1o be
32 ADI2* accessed.  For memory aceess, ADRO* (when
34 ADI3* active)  cnables  the  even  byte  bank
43 ADRE* (DATO*-DAT7*) on thc MULTIBUS; i.c.,
44 ADRF* ADRO* is active all even addresses. ADRI13*
45 ADRC* is the significant address  bit for  20-bit
46 ADRD* addressing.

47 ADRA*

48 ADRB*

49 ADRg*

50 ADRY*

51 ADRG*

52 ADRT7*

53 ADR4*

54 ADRS5*

55 ADR2*

36 | ADR3*

57 ADRO*

58 ADRI*

35 INT6* Interrupt. These lines are the interrupt lines
36 INT7* for MULTIBUS interrupt fevels 0-7. When
37 INT4* the ENP wishes to gencratec a MULTIBUS
38 INTS* intcrrupt, one of these lines is asserted as
39 INT2# selected by jumper JP10.

40) INT3*

41 INTO*

42 INTI*
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Pin Signal Signal Name and Description
| Number | Mnemonic
59 DATE* Data. These 16 bidirectional data lines
60 DATF* transmit and reccive data 1o and from the
6l DATC* addresscd  memory location or /O port.
62 DATD* DATF* is the most significant bil. For data
63 DATA* byte operations, DATO*-DAT7* is the cven
64 DATB* byte, DAT8*—DATF* is the odd bytc.
65 DATSg*
66 DATY*
67 DATG6*
68 DAT7*
(O DAT4*
70 DATS*
EAl DAT2*
72 DAT3*
73 DAT(O*
74 DATI#
*Notes:

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

2. The bus master is the device on the MULTIBUS that is in control
of the transaction at the present time.

3. NA denotes signal pins not applicable to the ENP.

November 15, 1988
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Table 6-2. Connector P2 MULTIBUS Pin Assignments

Pin Signal Signal Name and Description

Number | Mnemonic

1-4 NA

55 ADI16* Address, These 4 lines arc the 4 most
36 ADIT* significant address bits in 24-bit addressing.
37 ADl4#

38 ADI5*

The noles for Table 6-1 also apply to Table 6-2.

6.3 Transceiver Cable Pin Assignment

By specification, the ENP has a 15-pin female transceiver connector
(MIL-C-24308 or commercial equal) with a connector shide latch
assembly. The connector pin identification is shown in Table 6-3.

Page 6-6
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Table 6-3. Transceiver Pin Assignments (J3)

Pin Signal Name
Number

Shicld (Ethernet 1.0, 2.0) (Ground)
Collision Presence +
Transmit +

Ground

wm A W -

Receive +

6 Power Return (Ground)

~J

Reserved
.Ground

Collision Presence —

10 Transmit —
] Reserve —
12 Reccive -
13 Power (+12Vdc Fused)
14 Ground
15 Reserved
Note

Cable shield must be terminated to connector shell
and to Pin 1. Do not connect shield to any other pin.
No connections are allowed on reserved pins.
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6.4 RS-232 Serial Communications Pin Assignment

The ENP-30 has two full duplex asynchronous serial communication
ports (ENP-30, Rev. B) with modem controls. These ports are
accessed through two 26-pin, dual-in-line flat cable connectors at the
top cdge of the ENP-30 PC board. Port A (J5) is configured DTE for
connection 1o a terminal. Port B (J4) is conligured DCE. The pin
identifications for these connectors are shown in Tables 6-4 and 6-5.
Figure 6-3 shows the gcometric arrangement of pins in the conncectors.

Extender cables (Figure 6-2) are available for ENP-30 connectors J4
and J5 to provide true RS-232 interfaces at the host system connector
pancl. When mating an extender cable connector with cither J4 or 15,
usc care to ensure that the connector markers designating pin 1 are i
alignment. :

Table 6-4. J5 Pin Assignment

Pin Number | Signal Name
! GND
3 RXDA
5 TXDA
7 RTSA
1 9 CTSA
13 GND

Table 6-5. J4 Pin Assignment

Pin Number | Signal Name
1 GND
3 TXDB
5 RXDB
9 CTSB
13 GND
15 DCDB
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6.5 Reset Box Connector Pin Assignments

A Reset and Software Abort Control Box (available from CMC or may
user fabricated) can be comnected to the ENP-30 for debugger
operation and program development. The CMC Reset box includes a
connector for mating with ENP-30 jumper block, JPO2 (sec section
4:3.2.2). The pin identification for JPO2 is shown in Figure 4-3 and
“Table 6-6. :

Table 6-6. Reset Box Connector Pin Assignment

Pin Number Signal Name
1 GND
2 XRES—-
3 GND
4 XRESR-
5 GND
6 VCC
7 GND
8 HALT-
9 GND
10 XABORT-

6.6 Associated Cable for Transceiver Connection
The cable required for the transceiver connection is comprised of two
connectors and a cable length as follows:
1. | Male, 15-Pin, Subminiature, D-Type (MIL-C-24308 or equivalent)
connector, with locking posts.
2. | Female, 15-Pin, Subminiature D-type (MIL-C-24308 or equivalent)
comiector, with a slide latch assembly.

3. 1 Standard Transceiver Cable with four stranded, shielded, twisted-
pair conductors, plus an overall shicld and insulating jacket.
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Maximum length is 50 meters (approximately 164 feet).

6.7 Supporting Drawings

The supporting drawings and diagrams are included following pages:
Figurc 6-1. ENP-30 Block Structure
Figure 6-2. RS-232 Cablc Assembly Drawing
Figure 6-3. RS-232 Conncclions
Figure 6-4. ENP-30 Memory Map

Figure 6-5. Local 1/0 Map Deitail
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@

A A

0000000000000
©\oocooooooco0o0o0o0/ ©

CMC PART NO. 30402790
CMC PART NO. 304026-00

TWELVE FEET LONG
SIDE VIEW

2 ummmmmmmamAm
6. FLAT CABLE RED STRIPE COLOR KKEY IS PIN 1 ON BOTH CONNECTORS

3. RS-232 MALE CONNECTOR FOR CONNECTING J4 TO THE HOST.

4. PULL TAB.
S. FLATCABLE.

\
:
BN
-

| i [@E§ FEEEEFEERR)

Figure 6-2. RS-232 Cable Assembly Drawing
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VIEW FROM TOP EDGE OF PC BOARD

2 4 6 8 10 12 14 16 18 20 22 24 26 2 4 6 8 10 12 14 16 18 20 22 24 26
O0O0O0O0O0O0OOO0OOOO 0000000000000
0000000000000 0000000000000
1 3 5 7 9 11 131517 19 21 23 25 1 3.5 7 9 11131517 19 21 23 25

JS:DTE (Port A) Terminal

J4:DCE (Port B) Host

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

each serial port.

Figure 6-3. Serial Communication Ports
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Bz liz]U o281 ]|e|5|4]1212]|) | &
FFFFFF :
UNUSED
Frregp
UNDEFINED PARAMETERS
FrAsp praom
| FeFape LAMCE ADDRESS REGISTER
FFF2PP LANCE ADDRESS REGISTER
247/4] WINDOW REGSTERSG  WINDR WINDOW REQSTER BITo
FeF @@l DUBRT Rea\sers  — AL DUDRT REG\GTERS Y

M) LXK
FPRel | LOCK REGIGTER  Locki | LNDEFINED | m@m X
FEF @41 Bus PAGE RELILTER BPR

FFFPZF| UNUSED BAT

FFFZZD|  EXTRA INTERRUPT REAISTER XiR TR
PeEgIR | TRANGMIT INTERRUPT '.‘ﬂﬂ_*m

REalSTER

Frrpra| RECEWE NTERRUPT oo [@NT

REQISTER

FRF@Z1 | BUS INTERRUPT REGLTER BIR  [PNT
FePT5| AAE READ S RLISTER 4R

FAF@Z23| ~ AAVE WRITEANNS EHISTER SKILR
UTILITY INTERRUPT

Feoz | pEalsTER

FAF ool |~ LonTROL £TTus REATETER M—-}aﬁﬁ? (Rl B

BUS PAGE (M2 -A12)

_— UNDEFINED
1=l UNDEFINED
UNDEFINED
] _WZ UNDEFINED
oy UNDEFINED
T TUNDEFINED
%l UNDEFINED
v P, UNDEFINED

Figure 6-4. ENP-30 Memory Map
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DEBUGGER INSTALLATION

Section 7

Debugger Installation

“Included with the CMC Software Development Kit for the ENP-30
Series board are two debugger ROMs, a Reset Box, and cabling.

e The debugger ROMs replace the ROMs already on the board.

e The Rescet Box controls debugger operation through use of reset
and abort swilches:

RESET -

ABORT -

When asserted (connected to ground) by an external
device, the onboard reset logic is set in motion. The
MPU (MCGRO00) is reset, bebaving as described in
the  MC68000 Specification. All other onboard
resources are reset simultaneously.

A Level 7 interrupt is generated. The PROM-based
debugger may then service the interrupt with either
halt program cxecution or dump address and data
register, PC, SR, ¢fc., to the CRT.

The Reset Box includes a cable with a connector to attach to the

ENP.

Two ribbon cables with standard 25-pin RS 232 serial interface
connectors are included. The female connector is configured DTE
for usc with a terminal. The male connector is configured DCE for
downloading trom the host system.

The following describes how to install the debugger:

1
2.
3.

Shut down your system and turn off the power.

Remove the ENP from the host system backplane.

Replace the ROMs with the Debugger ROMs. Use a small
screwdriver o pry out the old ones il you have no PROM
remover. The ROMs are marked as H (high) and /. (low) and are

November 15, 1988
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6.

notched at one end. Be sure the notched end taces down when
the board is oriented as shown in Figure 4-1 (board cdge
connector on the right and transceiver and cable connection on
the lelt). Notches are also shown traced in-white on the circuit
board. The ROM marked 1. must go into the lelt socket, labelled
U28 on the circuit board. The ROM marked H must go into the
right socket, labelled U44 on the circuit board.

Attach the Reset Box cable to the ENP-30 at JP2.

Note:  Pin 1 on the cable must go 1o pin | on JP5. Normally,
pin 1 is marked with a small triangle on the box
conncctor on the end of the cable. Figure 4-3 shows the
location of pin 1 on JP2.

Re-insert the ENP-30 into your system.

Connect the 26 pin connector at 15 1o a video display tcrminal
using the female ribbon cable supplied. Be sure pin | on the
cable (marked with a red stripe) matches pin 1 on J5 (marked
with a triangle).

Conncct the 26 pin connector at J4 to a host serial port using the

male ribbon cable supplicd. As above, cnsure that pin | on the
cable matches pin | on J4.

For information on how to usce the Debugger, reler to the ENP
Debugger User's Guide.

Page 7-2
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Section 8

Powerup Diagnostics

8.1 Powerup Initialization

The K1 Kemel supplicd with cach ENP retrieves its stack pointer and
initial program counter from locations $0 and $4, respectively, on
system powerup. The map swap bit is immediately set in the MPU
control status register, moving 4KB of DRAM located at $FO0000 to
“location $0 and 4KB of K1 Kernel program code from $0 1o $F80000.

A test of DRAM is performed after the swap bit is set followed by
zeroing the cntire DRAM  area.  Vcctor, stack, and  variable
initialization occurs next, followed by initiation of the DRAM refresh
interrupt service routine.

The ENP then cxceutes a serics of diagnostic self tests which cxercise
the internal DRAM, registers, scrial controller, and Ethernet controller
on board.

The green alive LED on the ENP is turned on as an indication that all
sell tests have passed before jumping to the Ki Kemnel executive.

The autovector 7 inferrupt  service  routine  handles  three  ENP
exceptions: DRAM refresh, external abort, and parity error. DRAM
refresh interrupts occur approximately every 2ms. Refresh is achieved
by reading DRAM locations between $400 and $600. When a parity
error interrupt occurs, the green alive light is turned off on the ENP
(and on somc models the red fail light will be turned on) and
processing continues. The green LED will remain off until the ENP is
reset or restaried.

ENP K1 Kemels use DRAM between $O and $1000, and the upper
8KB of memory which is used for data and stack. The remaining
DRAM is available for user applications.
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8.2 Self Diagnostics
The ENP powerup and self diagnostic sequence is as follows:

On powcerup, the ENP exceutes a series of self tests before initiating K|
Kernel operation. Two internal DRAM pattern tests are performed,
tollowed by an internal loopback test on the DUART (il present), an
intcrnal register interrupt test, and an internal loopback test on the
Ethernet controller. It any single test fails, the green alive LED
remains off, but program cexccution continues in the K1 Kernel. Error
status information is stored in a control block accessible by the bus
host.

1. On startup, the presence ol a parity crror tells the ENP that a
powerup has occuned and initiates sell” diagnostics.

2. A warm restart docs not cause the ENP to perform self
diagnostics, unless there is application code (c.g. TCP) in ROM.

(9%

I any single test fails (other than parity crrors), ENP sell
diagnostics ccascs and the failed test result is logged into the
crror control block.

4. ENP sclf diagnostics arc performed in the following order:
o Parity
o Random Numbcr RAM Patiern
e Walking Bit RAM Pattern
o DUART Internal Loopback
o LANCE

The error control block contains specitics on the test that failed, the
nature of the error, and related diagnostic information:
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Offset From Base Error
Control Block (Bytes) Description
0 - Reserved (word)
2 Test number (word)
4 Result code (long word)
8 Reserved (long word)
12 Reserved (long word)
1 Error address (long word)
20 Expcclcd result (word)
2?2 Reccived result (word)

The control block may be viewed locally at $10 (relative to the start of
ENP DRAM) using the debugger, or from the bus at $1010 bytes from

the ENP, slave address.

Users are cncouraged to attempt sclt diagnosis of a problem with an
ENP, at least to the exieni of reporting the contents ol the error control

block to CMC Technical Support.

Six powerup tests are currently being performed on the ENP. A short
description of each test and the possible errors encountered follows:

8.2.1 Parity Check

The process of writing and reading memory on powerup will generate
DRAM parity. If a parity error is deiecied, the error will be reported as

follows:

November 15, 1988
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. Ervor .
Result Code Description
Address

$1001 Parity crror

8.2.2 Random Number DRAM Pattern Test

A pscudo random number pattern is writien between memory locations
SFO1080 and the top of dynamic memory then read back and compared
with the original patiern. Buffer comparison crrors, crror addresses
and expected and received values are reported. '

Result Code Error ‘ Description
Address

$FFFFFFF4 (given)  Bus trap during memory write

$FFFFFFF 3 (given) Bus trap during memory read

$2001 (given)  Patiern comparison error

8.2.3 Walking Bit DRAM Pattern Test

A single bit is rotated through a 16-bit word and written 10 memory
locations between SFOT080 and top of dynamic memory. The data is
rcad and veriticd with the original pattern.  Any comparison CIror is
reported as well as the address at which the comparison failure
occurred and the expected and reccived values.
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. Error e e
Result Code Address Description
$FFFFFFF4 (given) Bus trap during memory access
$3002 (given)  Bulfer comparison error

8.2.4 DUART Internal Loopback

The SC68681 DUART on board is initialized to internal loopback
mode and a pattern transmitted from channels a and b. Each byltce
reccived is compared with the transmitied byte and any discrepancies

reported.
Result Code Error Description
Address
$FFFFFFFF SC686GR1  Bus trap error
address
$4001 _ Transmif and receive bytes do not
. compare ’

8.2.5 Control/Status Register Test

The ENP  Control/Status  registers which generate  autovectored
interrupts 1 through 4, arc written. A counter is ticked when the
corresponding interrupt occurs and compared with the expected value.
Intcrrupt generation is repeated twice. The timer is then initialized on
the SC68681 and the interrupt at autovector Level 5 is verified. The
Ethernet controller is then initialized and its ability to interrupt at
autovector Level 6 is verificd.  Result codes appear as follows:
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rror
sult C desceripti
Result Code Address Description
$FFFFFFFF (given)  Bus trap civor
$FFFFFFFD Bus trap during receive register
access
$FFFFFFFC Bus trap during transmit register
aceess
$FFFFFFF3 Bus trap during Ethermet controller
aceess
$5002 SFDA Level | intermpt did not compare
$5003 SFDC Level 2 intermupt did not compare
$5004 SFDE Level 3 intermupt did not compare
$5005 SFEQ Level 4 interrupt did not compare
$5006 SFE2 Improper timer interrupt count
$5007 SFE4 Improper Ethiernet controller
interrupt count

8.2.6 Ethernet Controiier Test

The Ethemet Controller Test includes a LANCE diagnostic, and the
Control Transfer to the K1 Kernel. These are detailed in the following
subparagraphs.

8.2.6.1 .LANCE
This diagnostic performs a serics of tests on the LANCE device (if
prescnt) in internal loopback mode. Transmit and receive ring bufter
sizes are varied in order 1o test the buffer chaining capabilitics of the
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device. In the first subtest, two receive buflers, 16 and 4 bytes long,
are chained together for a 20-byte transmitted packet (including CRC).
In the second subtest two 16 and 4 byte reccive bulfers are chained for
a 24-byte transmitted packet. LANCE buffer error status is verified.

In subtest three, four (16, 2, 2, and 4 byte) buflers arc placed in the
receive ring. The four byte bufter is assigned host ownership, thereby
disallowing LANCE usc of the buffer. A 24-byte packet is transmitted,
and buffer emor status is verificd. In subtest four, three (16, 2, and 2
byte) receive buffers are chained to accept a 24-byie transmitted
packet. Transmit and receive buffers are compared (o validate data
transmission.
Specific addresses used by the LANCE loopback test are as follows:

Initialization Block — $600

Receive Message Descriptor — $680

Transmit Message Descriptor — $690

Transmit Buffer — $700

Receive Buffer — $800

Result codes appear as tollows:

Error Description
Resuit Code Address
$FFFFFFF3 $6X07  Bus trap during LANCE access.
No packet _$6X08  Transmit and receive packets do
received. not compare.

An X in the result code represents the subtest number (1-4).
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8.2.6.2 Control Transfer to K1 Kernel

Powerup tests are performed sequentially on the ENP. On successtul
completion of the tests, the result code in the error control block is
zcroed, the green light emitting diode on the board is tured on, and
control is passcd immiediately to the K1 Kernel. If any single test fails,
the green LED remains off and control is passed to the K1 Kernel with
the pertinent test information logged in the error control block.” The
host processor may at this time interpret the error control block results
prior 1o downloading protocol software into the ENP and starting
program exceution in the ENP.
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Section 9

Transceivers

9.1 Introduction

There are three different Lrherner transceiver interface specifications
used by the industry. Ethemct 1.0 is the earlicst version. 1t has a dc
voltage offset of 0 to 5Vde and differential voltage of 700mVdc, at
quiescence on any signal line. Ethemet 2.0 has a de voltage offset of
1o 5Vdc and no de voltage differential at quiescence. TEEE 802.3 has
no dc voltage offset and no dc ditferential voltage at quiescence.
Ethernet 2.0 and 1EEE 802.3 are similar enough that intcroperability
should cause no problems.

The ENP-30, Rev. A is designed only for Ethernet 1.0. The ENP-30),
Rev. B, is factory configured for 1EEE 802.3; but can be reconfigured
for Ethemet 1.0, when needed.

Transceiver interfaces should match transceiver interface types. The
conscquences of a mismatch will vary but will usually result in a
dramatic reduction in performance of a node due to an increase in the
number oft CRC and alignment errors.  Other possible manifestations
include: (1) network lockup due to a babbling transceiver (802.3
interface hooked 1o a 1.0 transceiver), (2) failure of other link laycr
hardware that cannot tolerate spurious bits at end of ransmission
(transceiver type matches interface but non-CMC equipment is old 1.0
type), and (3) transceiver lockup due to intolerable transients during
the onset of transmission. The latter error results in the transceiver
light going out (802.3 interface driving 1.0 transceiver or visa versa, or
ENP jumpering not proper for 802.3). All of these failurcs have been
observed at customer sites and/or at CMC.

Modification ol the ENP-30 for Ethernet 1.0 requires replacement of
the PE8302 puise transformer ULLS5 with a 16-pin DIP jumper
platform. On the jumper platform, connect pins 1-16, 2-15, 3-14,
4-13, 5-12, 6-11, 7-10, 8-9. In addition, place a jumper betwecn
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JPO3 pins 1-06.

The following table shows the changes required to convert an ENP-30),
Rev. B, trom IEEE 802.3 to Ethernet 1.0:

ENP Substitute 16-Pin
Rev. DIP Jumper Add Shunt To: | Notes:
Platform For:

Rev. A N.A. N.A. Alrcady
Ethernet 1.0; it
has no PER302
pulse
transformer.

Rev. B uilis JPO3 pins 1-6 Setup  jumper
plattoom  JPO3
as shown
below:

I ——6
b2 s
b
P3| o4
Lo
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The pulse transformer and shunt positions on the ENP are located near
the LANCE (Am7991). The jumper platform that is substituted for the
PER302 is diagramed below:

116
2115
3114
4113
5112
611
7410
§—-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 (Ethernet version
2.0 is idcntical to IEEE 8(2.3). Before installing the ENP, determine
the transceiver type to which it will be connected. If the transceiver
type differs from the ENP’s default configuration (IEEE 802.3), you
will need to rejumper the PC board as described above.

The following is a reference list of common transceiver types, known
to be compatible with the ENP. Pleasc note that this list is not intended
10 be complete nor does it intend to make recommendations.
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Table 9-1. Common Transceiver Types

Madel IEEE 8023  Kthernet 1.0
jcomM No Yes
Cabletron MT800 (Multiport) Yes Yes
Cabletron STS00 Yes Yes
DEC DELNI (Multiport) Yes Yes
DEC DESTA No Yes
DEC H4000 No Yes
DEC H4005 _ Yces Yes
Intel (Multiport) No Yes
Interlan NT100 Ycs No
Interlan NT 10 No Yes
TCL 2010 1 series Yes No
TCL 2010 E scries No Yes -
TCL 2010 EB (with heartbeat) No Yes
EXOS 1110 No Yes
EXOS 1111 Yes No
BICC ISOLAN 1112 Yes No
BICC ISOLLAN 1113 No Yes
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Section 10
LANCE Programming Specification

10.1 Introduction

This section defines the control and status registers and the memory
data structures required to program the LANCE. For the discussions
herein, the referenced host is the MC68000 microprocessor on the
ENP.

10.2 Programming the Am7990 . ANCE

The Am7990 LANCE is designed to operate in an environment (hat
includes close coupling with a local memory and a microprocessor
(host). The Am7990) LANCE is programmed by a combination of
registers and data structures resident within the chip and in memory.
There are four control and status registers (CSRs) within the chip,
which arc programmed 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 independent buffer management and
o transfer data packets to and trom the Ethernet. There are three
memory structures accessed by the chip:

1. Initialization Block — 12 words in contiguous memory starting
on a word boundary. It also contains the operating parameters
necessary for device operation. The initialization block contains:

« Mode of operation
» Physical address
o Logical address mask

o Location of receive and transmit descriptor rings
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o Number of entrics in receive and transmit descriptor rings
Receive and Transmit Descriptor Rings — Two ring structures,
one each for incoming and outgoing packets. Each entry in the
rings is 4 words long and cach entry must start on a quadword
houndary. The descriptor rings contain:

o The address of a data bufter

o The Iength of that bufter

o Status infomation associated with the bufter
Data Buflers — Contiguous portions of memory rescrved for
packet buffering. Data bulfers may begin on arbitrary bytce
boundarics.

In general, the programming scquence of the chip may be summarized

as:

Programming the chip’s CSRs by a host device to locate an
initialization block in memory. The byic control, bytc addressing
and address latch enable modes are defined here, also.

The chip loading iself with information contained within the
initialization block.

The chip accessing the descriptor rings for packet handling.

Page 10-2 November 135, 1988



ENP-30 REFERENCE GUIDE LANCE PROGRAMMING

10.3 Control and Status Registers

Therc are four control and status registers (CSRs) resident within the
chip. The CSRs are accessed through two bus addressable ports, an
address port (RAP) and a data port (RDP).

10.3.1 Accessing the Control and Status Registers

The CSRs are read (or written) in a two-step operation. The address of
the CSR 1o be accessed is written into the address port (RAP) during a
bus slave transaction. During a subsequent bus slave transaction, the
data being rcad from (or written into) the data port (RDP) is read from
(or written into) the CSR selected in the RAP. Once written, the
address in RAP remains unchanged until rewritten.

To distinguish the data port from the address port, a discreic 1/0 pin is
provided as follows:

ADR V/O Pin Port
L Register data (RDP)
H Register address port (RAP)
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10.3.1.1 Register Data Port (RDP)

The Register Data Port (RDP) is illustrated in Figure 10-1 and detailed
in Table 10-1. ‘

0

o]

CSR Data

Figure 10-1. Register Data Port

Table 10-1. Regisler Data Port

Bit Name Description

15:00 | CSR Data | Writing data into RDP writes the data into the
CSR sclected in RAP. Reading the data from the
RDP rcads the data tfrom the CSR selected in
RAP. CSR,, CSR2 and CSR, arc accessible
only when l‘lc STOP bit of C R() is sct.

I the STOP bit is not set while attempting to
access CSR,, CSR, or CSR, the chip will not
respond to the bus transfer.
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10.3.1.2 Register Address Port (RAP)

The Address Register Port (RAP) is illustrated in Figure 10-2 and
detailed in Table 10-2.

15 0

RES CSR 1:0

Figure 10-2. Register Address Port

Table 10-2. Register Address Port

Bit Name Description

15:02 | RES Reserved and read as zeroes.

01:00 | CSR(1:0) | CSR address select. Read/Write. Selects the
CSR 1o be accessed through the RDP. RAP is
clearcd by bus RESET.

CSR(1:0) CSR
00 CSRO
0t CSR,
10 CSR,,
L1 CSR,
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10.3.2 Control and Status Register Definition

Control  and  Status  Dcfinition is  detailed  in  the  following
subparagraphs.

10.3.2.1 Control and Status Register 0 (CSRO)

The Control and status Register 0 (CSR()) is illustrated in Figure 10-3
and dcetailed in Table 10-3.

15 , 0

ERR—l L INIT
BABL— —— STRT
CERR STOP
MISS ———— L—— TDMD
MERR —————— . b———— TXON
RINT ——————— —————— RXON
TINT INEA
IDON INTR

Figure 10-3, Control and Status Register 0 (CSR0 )
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Table 10-3. Control and Status Register 0

Bit

Name

Description

ERR

ERROR summary is set by the "OR" of BABL,
CERR, MISS and MERR. ERR rcmains set as
long as any of the error flags are true.

ERR is read only; writing it has no effect. It is
clcarced by bus RESET or by sctting the STOP
bit.

BABL

BABBLE is a transmiticr time-out error. 1t
indicates that the transmitter has been on the
channel longer than the time required to send the
maximum length packet.

BABL will be set after 1519 bytes have been
transmitted. When BABL is set, an interrupt will
be generaied if INEA = 1.

BABL is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no effect. It is cleared by RESET or by
setting the STOP bit.

13

CERR

COLLISION ERROR. The collision input to the
chip lailed to activate within 2ps after a chip-
initiated transmission was completed. The
collision after transmission is a transceiver test
feature.

CERR is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no effect. It is cleared by RESET or by
setting the STOP bit.

November 15, 1988
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Bit

Name

Description

MISS

MISSED PACKET is sct when the receiver loses
a packet because it does not own a reeeive bulfer
and the SILO has overflowed, indicating loss of
data.

When MISS is set, an interrupt will be gencrated
il INEA = 1.

MISS is Read/Clear Only and is sct by the chip
and cleared by writing a | into the bit. Writing a
0 has no cffect. It is cleared by RESET or by
setting the STOP bii.

MERR

MEMORY ERROR is sct when the chip is the
bus master and has not received READY within
25.61 afier asserting the address on the DAL
lines.

When a MERR s detected, the receiver and
transmitler arc umed of f and an interrupt is
gencrated if INEA = 1.

MERR is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no cfiect. It is cleared by RESET or by
seiting the STOP bit.

Page 10-8
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Bit

Name

Description

10

RINT

RECEIVER INTERRUPT is sct after the chip
updates an eniry in the Receive Descriptor Ring.

When RINT is sct, an interrupt is gencrated it
INEA = I.

RINT is Read/Clear Only and is set by the chip
and clearcd by writing a 1 into the bit. Writing a
0 has no effect. Itis cleared by RESET or by
setting the STOP bit.

09

TINT

TRANSMITTER INTERRUPT is set after the
chip updates an entry in the transmit descriptor
ring.

When TINT is set, an interrupt is generated if
INEA = 1. :

TINT is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no effect. Itis cleared by RESET or by
setting the STOP bit.

08 .

IDON

INITIALIZATION DONE indicates that the
chip completed the initialization procedure
started by setting the INIT bit. When IDON is
set, the chip has read the Initialization Block
from memory and stored the new parameters.

When IDON is set, an interrupt is generated if
INEA = 1.

IDON is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
() has no effect. 1 is cleared by RESET or by
selting the STOP bit.
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Bit

Name

Description

07

INTR

INTERRUPT FLAG. Onc or morc of the
tollowing interrupt-causing conditions has
occurred: BABL, MISS, MERR, RINT, TINT,
IDON. If INEA = | and INTR = |, th¢ INTR /O
pin will be low.

INTR is Rcad Only; writing this bit has no
citect. INTR is cleared by RESET or by sctling
the STOP bit.

06

INEA

INTERRUPT ENABLE allows the INTR 1/0 pin
10 be driven low when the Interrupt Flag is set.
ININEA = | and INTR = |, the INTR I/O pin
will be low. If INEA = (), the INTR 17O pin will
be high, regardless of the state of the interrupt
Flag.

INEA is Read/Write and cleared by RESET or
by setting the STOP bit.

RXON

RECEIVER ON indicatcs that the receiver is
cnabled. RXON is set when STRT s set if DRX
= 0 in thc MODE register in the initialization
block and the initialization block has been read
by the chip by seiting the INIT bit. RXON is
cleared when IDON is set from setting the INIT
bit and DRX = i in the MODE register or a
memory error (MERR) has occurred.

RXON is Read Only; writing this bit has no
effect. RXON is cleared by RESET or by sctting
the STOP bit.
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Bit

Name

Description

04

TXON

TRANSMITTER ON indicates that the
transmitter is enabled. TXON is set when STRT
is set if DTX =0 in the MODE rcgisicr in the
initialization block and the INIT bit has been sct.
TXON is cleared when IDON is set and DTX =
I in the MODE register, or an crror has occurred
during transmission, or a memory error (MERR)
has occurred.

TXON is Read Only; writing this bit has no
effect. TXON is clcared by RESET or by setting
the STOP bit.

03

TDMD

TRANSMIT DEMAND, when sct, causcs the
chip to access the transmit descriptor ring
without waiting for the polltime interval to
elapse. TDMD need not be set to transmit a
packet; it mercly hastens the chip’s responsc 1o a
transmit descriptor ring entry insertion by the
host.

TDMD is Write With I Only and cleared by the
microcode after it is used. It may read as a | for
a short time after it is writien because the
microcode may have been busy when TDMD
was set. 1t is also cleared by RESET or by
setting the STOP bit. Writing a () in this bit has
no effect.
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Bit

Name

Description

02

STOP

STOP disables the chip from all external activity
when set and clears the internal logic. Sctting
STOP is the equivalent of asserting RESET. The
chip remains inactive and STOP remains sct
until the STRT or INIT bit is set. If STRT, INIT
and STOP arc all set together, STOP will
override the other bits and only STOP will be
setl. STOP is Read/Write With | Only and sct by
RESET. Writing a 0 to this bit has no cffect.

01

STRT

START cnables the chip to send and receive
packets, perform direct memory acceess, and do
butfer management.

IFSTRT and INIT are set together, the INIT
function will be executed first.

STRT is Read/Write With | Only. Writing a 0
into this bit has no effect. STRT is cleared by
RESET or by setting the STOP bit.

00

INIT

INITIALIZE, when set, causes the chip to begin
the initialization procedure and access the
initialization block.

If STRT and INIT are set together, the INIT
function will be executed firsi. INIT is
Read/Write With 1 Only. Writing a O into this
bit has no effect. INIT is clcarcd by RESET or
by sctting the STOP bit.
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10.3.2.2 Control and Status Register 1 (CSRl)

RAP=1

Read/Write:  Accessible only when the STOP bit of CSRO isal. CSR'
is unaffected by RESET.

TADR (15:01) 0

Figure 10-4. Control and Status Register {

Table 10-4. Control and Status Register |

Bit Name Description

15:01 | 1ADR The low-order 16 bits 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 Control and Status Register 2 (CSR2)

RAP=2

Read/Write:  Accessible only when the STOP bit of CSRO is a I
CSR2 is umaffected by RESET. '

RES fADR (23:16)

Figure 10-5. Control and Status Register 2

Table 10-5. Control and Status Register 2

Bit Name Description

15:08 { RES Reserved

07:00 | IADR The high order 8 bits of the address of the first
word (lowest address) in the initiafization block.
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10.3.2.4 Control and Status Register 3 (CSRy)
CSR3 allows redefinition of the bus masier interface.
RAP=13
Read/Write:  Accessible only when the STOP bit of CSR() is 1. CSR2
is cleared by RESET or by setting the STOP bit in CSRO. )
15 3 2 ] 0
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 0.

02

BSwWP BYTE SWAP allows the chip to operate in
systems that consider bits (15:08) 10 be the lcast
significant byte and bits (07:00) to be the most
significant byte.

When BSWP = |, the chip will swap the high
and low bytes on DMA data transfers between
the SILO and bus memory. Only data from
SILO transfers arc swapped; the initialization .
block data and the descriptor ring entrics are
NOT swapped.

BSWP is Read/Write and cleared by RESET or
by setting the STOP bit in CSRO.

01

ACON ALE CONTROL defines the assertive state of
ALE when the chip is a bus master. ACON is
Read/Write and clcared by RESET and by
sciting the STOP bit in CSR,.

ACON ALE
0 Asseried High
1 Asserted Low
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Bit

Name

Description

00

BCON

BYTE CONTROL redefines the byte mask and
Hold 1/O pins. BCON is Read/ Write and clcared
by RESET or by setting the STOP bit in CSRO.

1/0 Pin 110 Pin 1/0 Pin
BCON 16 i5 i7
0 BM! BMO HOLD
i BUSAKO BYTE BUSRQ

November 15, 1988
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10.4 Initialization

Initialization details are provided in the following paragraphs.

10.4.1 Initialization Block

Chip initialization includes the reading of the initialization block in
memory 1o obtain the operating parameters. The following is a
definition of the initialization block.

The initialization block is rcad by the chip when the INIT bit in CSR
is sei. The INIT bit should be set before or concurrent with the STR
bit to insurc proper parameler initialization and chip operation.  After
the chip has rcad the initialization block, IDON is set in CSR() and “an
interrupt is gencrated il INEA = 1.

Table 10-7. Initialization Block

Higher Addresses TLEN-TDRA (23:16) IADR +22
TDRA (15:00) IADR +20
RLEN-RDRA (23:16) IADR +138
RDRA (15:00) IADR +16
LADREF (63:48) IADR +14
LADREF (47:32) IADR +12
LADRF (31:16) IADR +10
LADREF (15:00) IADR +08
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 chip’s operating paramceters.
Normal operation is with the mode register clear.

PROM | RES. INTI. DRTY COLI. DTCR 1.00¢ DX DRX

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

Bit Name _ Description

i5 PROM PROMISCUOUS mode. When PROM = 1, all
incoming packets are accepied.

14:07 | RES RESERVED

06 INTL INTERNAL LOOPBACK is used with the

LOOP bit to determine where the loopback is 1o
be done. Intemal loopback allows the chip to
receive its own transmitted packet. Since this
represents full duplex operation, the packet size
is limited 1o 32 bytes.

INTL is valid only if LOOP = 1; it is ignored
otherwisc.

LOOP  INTL LOOPBACK

0 X No loopback, normal
| 0 Exicral
i 1 Internal
05 DRTY DISABLE RETRY. When DRTY =1, the chip

will attempt only one transmission of a packet.
If there is a collision on the first transmission
attempt,a Retry Error (RTRY) will be reported
in Transmit Mcessage Descriptor 3 (TMD5).

04 coLL FORCE COLLISION. This bit allows the
collision logic 10 be tested. The ¢hip must be in
intemal loopback modc for COLL to be valid. 1f
COLL = 1, a collision will be forced during the
subscquent transmission attempt. This will result
in 16 total transmission attempts with a retry
error reported in TMD3.
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Bit

Name

Description

03

DTCR

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

During loopback, DTCR = () will causc a CRC to
be generated on the transmitted packet, but no
CRC check will be done by 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 be checked by the hosi softwarc.

If DTCR = 1 during loopback, the host software
must append a CRC value to the transmit data.
The receiver will check the CRC on the received
data and repori any ervors.

November 15, 1988
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Bit

Name

Description

02

LOOP

LOOPBACK allows the chip to operate in full
duplex mode for test purposes. The maximum
packet size is limited to 32 bytes. During
ioopback, the nint packet filier is disabled
because the maximum packet is forced to be
smaller than the minimum size Ethernet packel
(64 bytcs).

LOOP = 1| allows simultancous transmission and
reception for a message constrained to fit within
the SILO. The chip waits until the entire
message is in the SILO before serial
fransmission begins. The incoming data stream
fills the SILO from behind as it is being emptied.
Moving the received message out of the SILO to
memory does not begin until reception has
ceased.

In loopback mode, transmit data chaining is not
possible. Receive data chaining is possible.

01

DTX

DISABLE THE TRANSMITTER causes the
chip 10 not access the transmit descriptor ring;
therefore no transmissions are altempted. DTX
will clear the TXON bit in CSRO when
initialization is completc.

00

DRX

DISABLE THE RECEIVER causcs the chip to
reject all incoming packets and not aceess the
Receive Descriptor Ring. DRX clears the
RXON bit in CSRO when initialization is
complete.
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10.4.3 Physical Address

The Physical Address is illustrated in Figure 10-8 and detailed in Table

10-9.
47 ! 0
PADR (47:01) 0
Figure 10-8. Physical Address
Table 10-9. Physical Address
Bit Name Description
47:00 | PADR PHYSICAL ADDRESS is the unique 48-bit

physical address assigned to the chip. PADR (0)
must be 0.
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10.4.4 L.ogical Address Filter

The logical address filter is a 64-bit mask thai is uscd 1o aceept
incoming logical addresses. The incoming address is sent through the
CRC circuit. After all 48 bits of the address have gone through the
CRC circuit, the high order 6 bits of the resultant CRC are strobed into
a register. This regisier is used 10 sclect one of the 64-bit positions in
the logical address filter. 1 the sclected filter bit is a 1, the address is
accepted and the packet will be put in memory. The first bit of the
incoming address must be a | for a logical address. 11 the first bit is a 0.
it is a physical address and is compared against the physical address
that was loadced through the initialization block.

The broadcast address, which is all ones, does not go through the
logical address filter and is always cnabled. 11 the logical address filter
is loaded with all zcrocs, all incoming logical addresses - except
broadcast will be rejected.

63 0

LADRF

Figure 10-9. [Logical Address Filter

Table 10-10. Logical Address Filter

Bit Name BDescription

63:00 } LADRF | y¢ Ga-bit mask used by the chip 1o accept

logical addresses.
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10.4.5 Receive Descriptor Ring Pointer

The Receive Descriptor Ring Pointer is illustrated in the following
Figure 10-10 and detailed in Table 10-11.

31 29 28 24 23 3 2 0
RILEN Reserved RDRA (23:03) 0
Figure 10-10. Receive Descriptor Ring Pointer
Table 10-11. Receive Descriptor Ring Pointer
Bit Name" Description
15:13 | RLEN RECEIVE RING LENGTH is the number of
cntries in the receive ring expressed as a power
of 2.
RLEN Number of Eniries
0 i
| 2
2 4
3 8
4 i6
5 32
6 64
7 128
12:00 | RES RESERVED
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Bit Name Description

07:00 | RDRA RECEIVE DESCRIPTOR RING ADDRESS is

15:03 the base address (lowest address) ol the receive
descriptor ring.
02:00 MUST BE ZEROES. Thesc bits arc RDRA

(02:00) and must be zeroes because the receive
rings arce aligned on quadword boundarics.
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10.4.6 Transmit Descriptor Ring Pointer

The Transmit Descriptor Ring Pointer is illustrated in Figure 10-11 and
detailed in Table 10-12.

31 29 28 24 23 : 3 2 0

TLEN Reserved TDRA (23:03) 0

Figure 10-11. Transmit Descriptor Ring Pointer

Table 10-12. Transmit Descriptor Ring Pointer

Bit Name Description
15:13 | TLEN TRANSMIT RING LENGTH is the number of
entrics in the transmit ring expressed as a power
of 2
TLEN Number of Eniries
0 i
i 2
2 4
3 8
4 16
5 32
6 64
7 128
12:08 | RES RESERVED
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Bit Name Description

07:00 | TDRA TRANSMIT DESCRIPTOR RING ADDRESS

15:03 is the base address (lowest address) of the
transmit descriptor ring.
02:00 MUST BE ZEROES. These bits are TDRA

(02:00) and must be zeroes because the transmit
rings arc aligned on quadword boundarics.

10.5 Buffer Management

Buffer management is accomplished through message descriptors
organized in ring structures in memory. Each message descriptor entry
is four words long. There arc two rings allocated for the device: a
receive ring and a transmit ring. The device is capable of polling cach
ring for buflers to cither empty or fill with packets 10 or from the
channel. The device is also capable of entering status information in
the descriptor entry. Chip polling is limited to looking onc ahcad of the
descriptor entry with which the chip is currently working.

The location of the descriptor rings and their length are found in the
initialization block, accessed during the initialization procedure by the
chip. Writing a 1 into the STRT bit of CSR,, will causc the chip to start
accessing the descriptor rings and enable it 1o send and receive packets.

The chip communicates with a host device (probably a microprocessor)
through the ring structures in memory. Each cntry in the ring is
"owned" cither by the chip or the host. There is an ownership bit
(OWN) in the message descriptor centry.  Mutual  exclusion is
accomplished by a protocol which states that cach device can only
relinquish ownership of the descriptor entry 1o the other device; it can
never take ownership, and cach device cannot change the state of any
ficld in any entry af'ter it has relinquished ownership.
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10.6 Descriptor Rings

Each descriptor in a ring in memory is a four-word entry. The
following is the format of the receive and the transmit descriptors.

- 10.6.1 Receive Message Descriptor Entry

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

10.6.1.1 Receive Message Descriptor 0 (RMDO)
The Receive Message Descriptor () (RMDO) is illustrated in Figure 10-
12 and defined in Table 10-13.

LADR

Figure 10-12. Receive Message Descriptor 0

Table 10-13. Receive Message Descriptor 0

Bit Name Description

15:00 | LADR The LOW ORDER 16 address bits of the buffer
poinied to by this descriptor. LADR is wrilten
by the host and unchanged by the chip.
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10.6.1.2 Receive Message Descriptor 1 (RMI)!)

The Receive Message Descriptor | (RMDl) is illustrated in Figure 9-
13 and detailed in Tabie 10-14.

15 14 13 12 B 10 Y9 8 7 0
OWN| ERR | FRAM 0o | Cre Lo |oste |oENe | HADR

Figure 10-13. Receive Message Descriptor 1
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Table 10-14. Receive Message Descriptor 1

Bit

Name Description

15

OWN This bit indicates that the descriptor entry is
owncd by the host (OWN = 0)) or by the chip
(OWN = 1). The chip clcars the OWN bit afier
filling the bufter pointed to by the descriptor
entry. The host sets the OWN bit alter cmptying
the buffer. Once the chip or host has
relinquished ownership of a bulffer, it may not
change any ficld in the four words that comprise
the descriptor entry.

14

ERR ERROR summary is the "OR" of FRAM, OFLO,
CRC, or BUFF. ERR is sct by the chip and
cleared by the host.

13

FRAM FRAMING ERROR indicates that the incoming
packet contained a noninteger multiple of 8 bits
and there was 4 CRC error. If there was not a
CRC error on the incoming packet, then FRAM
will not be set. even if there was a non-integer
multiple of 8 bits in the packet. FRAM is set by
the chip and clcared by the host.

OFLO OVERFLOW error indicates the receiver has
lost all or part of the incoming packet due to an
inability to store the packet in a memory buffer
before the internal SILO overflowed. OFLO is
set by the chip and clearcd by the host.

CRC CRC indicates thai the receiver has detected a
CRC error on the incoming packet. CRC is sel
by the chip and clcared by ihe host.
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Bit

Name

Description

10

BUFF

BUFFER ERROR is set when the chip runs out
of available buffers while data chaining a
reeeived packet. BUFF is set by the chip and
cleared by the host.

I a BUFF occurs, an OFLO will also occur,
because the chip tries to acquire the next buffer
until the SILO overflows.

09

STP

START OF PACKET indicaics that this is the
first butler used by the chip for this packet. It is
uscd for data chaining bulfers. STP is sct by the
chip and cleared by the host.

08

ENP

END OF PACKET indicatcs that this is the last
buffer used by the chip for this packet. it is used
tor data chaining bufters. It both STP and ENP
are set, the packet fitinto one bulfer and there
was no data chaining. ENP is set by the chip and |
cleared by the host.

07:00

HADR

The HIGH ORDER 8 address bits of the buffer
pointed 1o by this descriptor. This ficld is writicn
by the host and unchanged by the chip.
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10.6.1.3 Receive Message Descriptor 2 (RMDZ)

The Receive Message Descriptor 2 ( RMDZ) is illustrated in Figure 10-
14 and detailed in Table 10-15.

5 12 11 0
Onces 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

bufler pointed to by this descriptor expressed as
a two’s complement number. The field is writien
by the host and unchanged by the chip.
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10.6.1.4 Receive Message Descriptor 3 (RM D;)

The Reccive Message Descriptor 3 (RMD3) is illustrated in Figure 10-
15 and detailed in Tabic 10-16.

15 12 1l 0

Reserved MCNT

Figure 10-15. Receive Message Descriptor 3

Table 10-16. Receive Message Descriptor 3

Bit Name Description

15:12 | RES RESERVED and read as zeroes.

11:00 | MCNT MESSAGE BYTE COUNT is the length in bytes
of the received message. MCNT is valid only
when ERR is clear and ENP is sct. MCNT is
written by the chip and cleared by the host.
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10.6.2 Transmit Message Descriptor Entry

The Transmit Message Descriptor Entries are  described in the
following subparagraphs.

10.6.2.1 Transmit Message Descriptor 0 (TM D0)

The Transmit Message Descripior () (TMDO) is illustrated in Figure
10-16 and detailed in Table 10-17.

15 0

LADR

Figure 10-16. Transmit Message Descriptor 0

Table 10-17. Transmit Message Descriptor 0

Bit Name Description

15:00 | LADR The LOW ORDER 16 address bits of the buffer
pointed to by this descriptor. LADR is wrilten
by the host and unchanged by the chip.
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10.6.2.2 Transmit Message Descriptor 1 (TM D!)

The Transmit Message Descriptor | (TMDl) is illustrated in Figure
10-17 and detailed in Table 10-18.

OWN ] ERR RES MORE ONIE DEF sie ENP HADR

Figure 10-17. Transmit Message Descriptor 1

Table 10-18. Transmit Message Descriptor 1

Bit Name Description

15 OWN This bit indicates that the descriptor entry is
owned by the host (OWN = () or by the chip
(OWN = 1). The host sets thc OWN bit afier
filling the buifer pointed 1o by this descriptor.
The chip clears the OWN bit after transmitting
the contents of the buffer. Neither may aller 4
descriptor entry alter it has relinquished
ownership.

14 ERR ERROR summary is the "OR" of LCOL, LCAR,

UFLO or RTRY. ERR is set by the chip and
cleared by the host.

13 RES RESERVED bit. The chip will wriie this bit
with a (.
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Bit

Name

Description

MORE

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

ONE

ONE indicates that exactly onc retry was nceded
to transmit a packet. ONE is set by the chip and
cleared by the host.

10

DEF

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

09

STP

START OF PACKET indicates this is the first
bufter to be used by the chip for this packet. 1t is
used for data chaining buffers. STP is sct by the
host and unchanged by the chip.

08

ENP

END OF PACKET indicates this is the last
buffer to be used by the chip for this packet. Itis
used for data chaining buffers. It both STP and
ENP are set, the packet fit into one bufter and
there was no data chaining. ENP is set by the
host and unchanged by the chip.

07:00

HADR

The HIGH ORDER 8§ address bits of the buffer
pointed to by this descriptor. This field is written
by the host and unchanged by the chip.
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10.6.2.3 Transmit Message Descriptor 2 (TM D2)

The Transmit Mcssage Descriptor 2 (TMDQ) is illustrated in Figure
10-18 and detailed in Table 10-19.

15 121l 0

Oncs BCNT

Figure 10-18. Transmit Message Descriptor 2

Table 10-19. Transmit Message Descriptor 2

Bit Name Description

15:12 | ONES Must be ones. This ficld is set by the host and
unchanged by the chip.

11:00 | BCNT BUFFER BYTE COUNT is the usablc length in
bytes of the bulfer pointed to by this descriptor

expressed as a two’s complement number. This
is the number of bytes from this buffer that will

be transmitted by the chip. This ficld is written

by the host and unchanged by the chip.
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10.6.2.4 Transmit Message Descriptor 3 (TM Dx)

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

BUFF| UFLO RES 1.COoI. 1LCAR RIRY THR

Figure 10-19. Transmit Message Descriptor 3

Table 10-20. Transmit Message Descriptor 3

Bit Name Description

15 BUFF BUFFER ERROR is set by the chip during
transmission when the chip does not find the
ENP flag in the current buffer and does not own
the next buffer. BUFF is set by the chip and
cleared by the host.

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

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

UFLO is set by the chip, cleared by the host.
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Bit

Name

Description

13

RES

RESERVED bit. The chip will write this bit
with a (.

LCOL

LATE COLLISION indicates that a collision has
occurred alter the slot time of the channel has
elapsed. The chip doces not retry on late
collisions. LCOL is sct by the chip and cleared
by the host.

LCAR

LOSS OF CARRIER indicates that the carricr
signal was not detecicd for some period during
the transmission of the packet. LCAR is set by
the chip and cleared by the host.

10

RTRY

RETRY ERROR indicates that the transmitter
has lailed in 16 attempts to successiully transmit
a message duc 1o repeated collisions on the
medium. If DTRY = | in the MODE regisicr,
RTRY will sct after one failed transmission
attempt.  RTRY is sct by the chip and cleared by
the host. :

09:00

TDR

TIME DOMAIN REFLECTOMETRY rellecis
the state of an internal chip counter that counts
from the start of a transmission 1o the occurrence
of a collision. This value is usctul in
determining the approximaie distance 1o a cable
fault. The TDR value is writicn by the chip and

is valid only if RTRY or LCOL is scl.
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