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Figure 7. Frame Reception in the RFA
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Figure 8. Simplified Memory Structure
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Figure 9. Flexible Memory Structure
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TRANSMITTING FRAMES

The 82596 executes high-level Action Commands
from the Command List in system memory. Action
Commands are fetched and executed in paraliel with
the host CPU operation, thereby significantly improv-
ing system performance. The format of the Action
Commands is shown in Figure 10. Figure 28 shows
the 82586 mode, and Figures 29 and 30 show the
command formats of the Linear and 32-bit Segment-
ed modes.

A single Transmit command contains, as part of the
command-specific parameters, the destination ad-
dress and length field of the transmitted frame and a
pointer to buffer area in memory containing the data
portion of the frame. The data field is contained in a
memory data structure consisting of a buffer de-
scriptor (BD) and a data buffer—or a linked list of
buffer descriptors and buffers—as shown in Figure
11.

Multiple data buffers can be chained together using
the BDs. Thus, a frame with a long data field can be
transmitted using several (shorter) data buffers
chained together. This chaining technique allows the
system designer to develop efficient buffer manage-
ment.

The 82596 automatically generates the preamble
(alternating 1s and 0Os) and start frame delimiter,
fetches the destination address and length field from
the Transmit command, inserts its unique address
as the source address, fetches the data field speci-
fied by the Transmit command, and computes and
appends the CRC to the end of the frame (see Fig-
ure 12). In the Linear and 32-bit Segmented mode
the CRC can be optionally inserted on a frame-by-
frame basis by setting the NC bit in the Transmit
Command Block (see Figures 29-and 30).

The 82596 can be configured to generate two types
of start and end frame delimiters—End of Carrier
(EOC) or HDLC. In EOC mode the start frame delimi-
ter is 10101011 and the end frame delimiter is indi-

cated by the lack of a signal after the last bit of the
frame check sequence field has been transmitted. In
EOC mode the 82596 can be configured to extend
short frames by adding pad bytes (7Eh) during trans-
mission, according to the length field. in HDLC mode
the 82596 will generate the 01111110 flag for the
start and end frame delimiters, and do standard bit
stuffing and stripping. Furthermore, the 82596 can
be configured to pad frames shorter than the speci-
fied minimum frame length by appending the appro-
priate number of flags to the end of the frame.

When a collision occurs, the 82596 manages the
jam, random wait, and retry processes, reinitializing
DMA pointers without CPU intervention. Multiple
frames can be sent by linking the appropriate num-
ber of Transmit commands together. This is particu-
larly useful when transmitting a message larger than
the maximum frame size (1518 bytes for Ethernet).

'CONTROL | COMMAND STATUS
FIELDS COMMAND

LINK FIELD o
(POINTER TO NEXT COMMAND)

NEXT
™ CouMaND

PARAMETER FIELD
(COMMAND-SPECIFIC
PARAMETERS)

290218-10

Figure 10. Action Command Format
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Figure 11. Data Buffer Descriptor and

Data Buffer Structure
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Figure 12. Frame Format
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RECEIVING FRAMES

To reduce CPU overhead, the 82596 is designed to
receive frames without CPU supervision. The host
CPU first sets aside an adequate receive buffer
space and then enables the 82596 Receive Unit.
Once enabled, the RU watches for arriving frames
and automatically stores them in the Receive Frame
Area (RFA). The RFA contains Receive Frame De-
scriptors, Receive Buffer Descriptors, and Data Buff-
ers (see Figure 13). The individual Receive Frame
Descriptors make up a Receive Descriptor List
(RDL) used by the 82596 to store the destination
and source addresses, the length field, and the
status of each frame received (see Figure 14).

Once enabled, the 82596 checks each passing
frame for an address match. The 82596 will recog-
nize its own unique address, one or more multicast
addresses, or the broadcast address. If a match is
found the 82596 stores the destination and source
addresses and the length field in the next available
RFD. It then begins filing the next available Data
Buffer on the FBL, which is pointed to by the current
RFD, with the data portion of the incoming frame. As
one Data Buffer is filled, the 82596 automatically
fetches the next DB on the FBL until the entire frame
is received. This buffer chaining technique is particu-
larly memory efficient because it allows the system
designer to set aside buffers to fit frames much
shorter than the maximum allowable frame length. If
AL-LOC = 1, or if the flexible memory structure is
used, the addresses and length field can be placed
in the Receive Buffer.

Once the entire frame is received without error, the
82596 does the following housekeeping tasks.

® The actual count field of the last Buffer Descrip-
tor used to hold the frame just received is updat-
ed with the number of bytes stored in the associ-
ated Data Buffer.

The next available Receive Frame Descriptor is
fetched.

The address of the next available Buffer Descrip-
tor is written to the next available Receive Frame
Descriptor.

A frame received interrupt status bit is posted in
the SCB.

® An interrupt is sent to the CPU.

If a frame error occurs, for example a CRC error, the
82596 automatically reinitializes its DMA pointers
and reclaims any data buffers containing the bad
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frame. The 82596 will continue to receive frames
without CPU help as long as Receive Frame De-
scriptors and Data Buffers are available.

82596 NETWORK MANAGEMENT
AND DIAGNOSTICS

The behavior of data communication networks is
normally very complex because of their distributed
and asynchronous nature. It is particularly difficult to
pinpoint a failure when it occurs. The 82596 has ex-
tensive diagnostic and network management func-
tions that help improve reliability and testability. The
82596 reports on the following events after each
frame is transmitted.

® Transmission successful.
Transmission unsuccessful. Lost Carrier Sense.
Transmission unsuccessful. Lost Clear to Send.

Transmission unsuccessful. A DMA underrun oc-
curred because the system bus did not keep up
with the transmission.

Transmission unsuccessful. The number of colli-
sions exceeded the maximum allowed.

Number of Collisions. The number of collisions
experienced during the frame.

Heartbeat Indicator. This indicates the presence

of a heartbeat during the last Interframe Spacing
(IFS) after transmission.

When configured to Save Bad Frames the 82596
checks each incoming frame and reports the follow-
ing errors.

® CRC error. Incorrect CRC in a properly aligned
frame.

Alignment error. Incorrect CRC in a misaligned
frame.

Frame too short. The frame is shorter than the
value configured for minimum frame length.
Overrun. Part of the frame was not placed in
memory because the system bus did not keep up
with incoming data.

Out of buffer. Part of the frame was discarded
because of insufficient memory storage space.
Receive collision. A collision was detected during
reception.

Length error. A frame not matching the frame
length parameter was detected.
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Figure 13. Receive Frame Area Diagram
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Figure 14. Receive Frame Descriptor
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NETWORK PLANNING AND
MAINTENANCE

To properly plan, operate, and maintain a communi-
cation network, the network management entity
must accumulate information on network behavior.
The 82596 provides a rich set of network-wide diag-
nostics that can serve as the basis for a network
management entity.

Information on network activity is provided in the
status of each frame transmitted. The 82596 reports
the following activity indicators after each frame.

e Number of collisions. The number of collisions
the 82596 experienced while attempting to trans-
mit the frame.

e Deferred transmission. During the first transmis-
sion attempt the 82596 had to defer to traffic on
the link.

The 82596 updates its 32-bit statistical counters af-
ter each received frame that both passes address
filtering and is longer than the Minimum Frame
Length configuration parameter. The 82596 reports
the following statistics.

e CRC errors. The number of well-aligned frames
that experienced a CRC error.

Alignment errors. The number of misaligned
frames that experienced a CRC error.

No resources. The number of frames that were
discarded because of insufficient resources for
reception.

Overrun errors. The number of frames that were
not completely stored in memory because the
system bus did not keep up with incoming data.
Receive Collision counter. The number of colli-
sions detected during receive.

Short Frame counter. The number of frames that
were discarded because they were shorter than
the configured minimum frame length.

The 82596 can be configured to Promiscuous mode.
In this mode it captures all frames transmitted on the
network without checking the Destination Address.
This is useful when implementing a monitoring sta-
tion to capture all frames for analysis.

A useful method of capturing frame headers is to
use the Simplified memory mode, configure the
82596 to Save Bad Frames, and configure the
82596 to Promiscuous mode with space in the RFD
allocated for specific number of receive data bytes.
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The 82596 will receive all frames and put them in the
RFD. Frames that exceed the available space in the
RFD will be truncated, the status will be updated,
and the 82596 will retrieve the next RFD. This allows
the user to capture the initial data bytes of each
frame (for instance, the header) and discard the re-
mainder of the frame.

The 82596 also has a monitor mode for network
analysis. During normal operation the receive func-
tion enables the 82596 to receive frames that pass
address filtering. These frames must have the Start
of Frame Delimiter (SFD) field and must be longer
than the absolute minimum frame length of 5 bytes
(6 bytes in case of Multicast address filtering). Con-
tents and status of the received frames are trans-
ferred to memory. The monitor function enables the
82596 to simply evaluate the incoming frames. The
82596 can monitor the frames that pass or do not
pass the address filtering. It can also monitor frames
which do not have the SFD fields. The 82596 can be
configured to only keep statistical information about
monitor frames. Three options are available in the
Monitor mode. These options are selected by the
two monitor mode configuration bits available in the
configuration command.

When the first option is selected, the 82596 receives
good frames that pass address filtering and trans-
fers them to memory while monitoring frames that
do not pass address filtering or are shorter than the
minimum frame size (these frames are not trans-
ferred to memory). When this option is used the
82596 updates six counters: CRC errors, alignment
errors, No resource errors, overrun errors, short
frames and total good frames received.

When the second option is selected, the receive
function is completely disabled. The 82596 monitors
only those frames that pass address filterings and
meet the minimum frame length requirement. When
this option is used the 82596 updates six counters:
CRC errors, alignment errors, total frames (good and
bad), short frames, collisions detected and total
good frames.

When the third option is selected, the receive func-
tion is completely disabled. The 82596 monitors all
frames, including frames that do not have a Start
Frame Delimiter. When this option is used the 82596
updates six counters: CRC errors, alignment errors,
total frames (good and bad), short frames, collisions
detected and total good frames.
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STATION DIAGNOSTICS
AND SELF-TEST

The 82596 provides a large set of diagnostic and
network management functions. These include inter-
nal and external loopback and time domain reflec-
tometry for locating fault points in the network cable.
The 82596 ensures software reliability by dumping
the contents of the 82596 internal registers into sys-
tem memory. The 82596 has a self-test mode that
enables it to run an internal self-test and place the
results in system memory.

82586 SOFTWARE COMPATIBILITY

The 82596 has a software-compatible state in which
all its memory structures are compatible with the
82586 memory structure. This includes all the Action
Commands, the Receive Frame Area (including the
RFD, Buffer Descriptors, and Data Buffers), the Sys-
tem Control Block, and the initialization procedures.
There are two minor differences between the 82596
in the 82586-Compatible memory structure and the
82586.

e When the internal and external loopback bits in
the Configure command are set to 11 the 82596
is in external loopback and the LPBK pin is acti-
vated; in the 82586 this situation would produce
internal loopback.

e During a Dump command both the 82596 and
82586 dump the same number of bytes; however,
the data format is different.
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INITIALIZING THE 82596

A Reset command is issued to the 82596 to prepare
it for normal operation. The 82596 is initialized
through two data structures that are addressed by
two pointers, the System Configuration Pointer
(SCP) and the Intermediate System Configuration
Pointer (ISCP). The initialization procedure begins
when a Channel Attention signal is asserted after
RESET. The 82596 uses the address of the double
word that contains the SCP as a default—
OOFFFFF4h. Before the CA signal is asserted this
default address can be changed to any other avail-
able address by asserting the PORT pin and provid-
ing the desired address over the D31-D4 pins of the
address bus. Pins D3-Dg must be 0010; i.e., any
alternative address must be aligned to 16-byte
boundaries. All addresses sent to the 82596 must be
word aligned, which means that all pointers and
memory structures must start on an even address
(Ao = 1zero).

SYSTEM CONFIGURATION POINTER
(SCP)

The SCP contains the sysbus byte and the location
of the next structure of the initialization process, the
ISCP. The following parameters are selected in the
SYSBUS.

* The 82596 operation mode.

® The Bus Throttle timer triggering method.

e Lock enabled.

o Interrupt polarity.

Byte ordering is determined by the LE/BE pin.
LE/BE=1 selects Little Endian byte ordering and
LE/BE =0 selects Big Endian byte ordering.

NOTE:
In the following, X indicates a bit not checked
82586 mode. This bit must be set to 0 in all other
modes.
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The following diagram illustrates the format of the SCP.

31

ODD WORD

16 15

EVEN WORD

0

XX XX XX XX

SYSBUS

0 00O0O0OOOO{0O0O0OOO0O0

0 | OFFFFF4h

XX X X X XX X[XXXXXXX X

X X X X X X X X[XXXXXXX

X |OFFFFF8h

.......... A24|A23

ISCP ADDRESS

A0 OFFFFFCh

A24 are not checked in 82586 mode
X areas are not checked in 82586 mode; they must be 0 in all other modes.

23 16
srseus | o | 1 | wr[rock| e wi Folﬂ

Interrupt polarity

0 - Interrupt pin is active
high

1 = Interrupt pin is active
low

to be zero.

“=00

l—- : NOT CHECKED

0 : 82586 mode

1 : 32-Bit Segmented mode
0 : Linear mode

1 : Reserved

: internal triggering of the
Bus Throttle timers

: external triggering of the
Bus Throttle timers

¢ Lock function enabled
: Lock function disabled

ISCP ADDRESS— The physical address of the ISCP. In the 82586 mode, bits A31-A24 are considered

290218-14

Figure 15. The System Configuration Pointer

Writing the Sysbus

When writing the sysbus byte it is important to pay attention to the byte order.
* When a Little Endian processor is used, the sysbus byte is located at byte address 00FFFFF6h (or address

n+2 if an alternative SCP address n was programmed).

* When a processor using Big Endian byte ordering is used, the sysbus, alternative SCP, and ISCP addresses
will be different.
® The sysbus byte is located at 00FFFFF5h.
e |f an alternative SCP address is programmed, the sysbus byte should be at byte address n+1.
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INTERMEDIATE SYSTEM CONFIGURATION POINTER (ISCP)

The ISCP indicates the location of the System Control Block. Often the SCP is in ROM and the ISCP is in RAM.
The CPU loads the SCB address (or an equivalent data structure) into the ISCP and asserts CA. This Channel
Attention signal causes the 82596 to begin its initialization procedure and to get the SCB address from the
ISCP and SCP. In 82586 and 32-bit Segmented modes the SCP base address is also the base address of all
Command Blocks, Frame Descriptors, and Buffer Descriptors (but not buffers). All these data structures must
reside in one 64-KB segment; however, in Linear mode no such limitation is imposed.

The following diagram illustrates the ISCP format.

ODD WORD EVEN WORD
31 16 15 87 0
A15 SCB OFFSET A0 BUSY ISCP
lA23 SCB BASE ADDRESS AO[ISCP + 4

0 000 OO0 0O 0 —in82586mode
< A24 —in all other modes

BUSY — Indicates that the 82596 is being initialized. The CPU sets the ISCP to 01h before it gives
the first CA to the 82596. The ISCP is cleared by the 82596 after the SCB base and offset
are read. Note that the most significant byte of the first word of the ISCP is not modified
when BUSY is cleared.

SCB OFFSET— This 16-bit quantity specifies the offset portion of the address of the SCB.

SCBBASE — Specifies the base portion of the address of the SCB. The base of SCB is also the base of
all 82596 Command Blocks, Frame Descriptors and Buffer Descriptors. In the 82586
mode, bits A31-A24 are considered to be zero.

Figure 16. The Intermediate System Configuration Pointer—82586 and 32-Bit Segmented Modes

ODD WORD EVEN WORD
31 16 15 87 0
0 0 0 it 00 of BUSY ISCP
A31 SCB ABSOLUTE ADDRESS AO|ISCP + 4
BUSY — Indicates that the 82596 is being initialized. The ISCP is set to 01h by the CPU before its

first CA to the 82596. It is cleared by the 82596 after the SCB address is read.
SCB ADDRESS— This 32-bit quantity specifies the physical address of the SCB.

Figure 17. The Intermediate System Configuration Pointer—Linear Mode.

INITIALIZATION PROCESS

The CPU sets up the SCP, ISCP, and the SCB structures, and, if desired, an alternative SCP address. it also
sets BUSY to 01h. The 82596 is initialized when a Channel Attention signal follows a Reset signal, causing the
82596 to access the System Configuration Pointer. The sysbus byte, the operational mode, the bus throttle
timer triggering method, the interrupt polarity, and the state of LOCK are read. After reset the Bus Throttle
timers are essentially disabled—the T-ON value is infinite, the T-OFF value is zero. After the SCP is read, the
82596 reads the ISCP and saves the SCB address. In 82586 and 32-bit Segmented modes this address is
represented as a base address plus the offset (this base address is also the base address of all the control
blocks). In Linear mode the base address is also an absolute address. The 82596 clears BUSY, sets CX and
CNR to equal 1 in the SCB, clears the SCB command word, sends an interrupt to the CPU, and awaits another
Channel Attention signal. RESET configures the 82596 to its default state before CA is asserted.
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CONTROLLING THE 82596CA

The host CPU controls the 82596 with the commands, data structures, and methods described in this section.
The CPU and the 82596 communicate through shared memory structures. The 82596 contains two indepen-
dent units: the Command Unit and the Receive Unit. The Command Unit executes commands from the CPU,
and the Receive Unit handles frame reception. These two units are controlled and monitored by the CPU
through a shared memory structure called the System Control Block (SCB). The CPU and the 82596 use the
CA and INT signals to communicate with the SCB.

82596 CPU ACCESS INTERFACE (PORT)

The 82596 has a CPU access interface that allows the host CPU to do four things.
® Write an alternative System Configuration Pointer address.

e Write an alternative Dump area pointer and perform Dump.

* Execute a software reset.

® Execute a self-test.

The following events initiate the CPU access state.

® Presence of an address on the D31-D4 data bus pins.

* The D3-Dg pins are used to select one of the four functions.
* The PORT input pin is asserted, as in a regular write cycle.

NOTE.
The SCP Dump and Self-Test addresses must be 16-byte aligned.

The 82596 requires two 16-bit write cycles for a port command. The first write holds the internal machines and
reads the first 16 bits; the second activates the PORT command and reads the second 16 bits.

The PORT Reset is useful when only the 82596 needs to be reset. The CPU must wait for 10-system and 5-se-
rial clocks before issuing another CA to the 82596; this new CA begins a new initialization process.

The Dump function is useful for troubleshooting No Response problems. If the chip is in a No Response state,
the PORT Dump operation can be executed and a PORT Reset can be used to reinitialize the 82596 without
disturbing the rest of the system.

The Self-Test function can be used for board testing; the 82596 will execute a self-test and write the results to
memory.

Table 2. PORT Function Selection

D31, . D4 ... Do

Function Addresses and Results D3 D2 D1 Do
Reset A31 Don’t Care A4 0 0 0 0
Self-Test A31 Self-Test Results Address A4 0 0 0 1
SCP A31 Alternative SCP Address A4 0 0 1 0
Dump A31 Dump Area Pointer A4 0 0 1 1
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MEMORY ADDRESSING FORMATS

The 82596 accesses memory by 32-bit addresses. There are two types of 32-bit addresses: linear and seg-
mented. The type of address used depends on the 82596 operating mode and the type of memory structure it
is addressing. The 82596 has three operating modes.

e 82586 Mode
® A Linear address is a single 24-bit entity. Address pins Agy-A4 are always zero.
* A Segmented address uses a 24-bit base and a 16-bit offset.
e 32-bit Segmented Mode
® A Linear address is a single 32-bit entity.
* A Segmented address uses a 32-bit base and a 16-bit offset.

NOTE
In the previous two memory addressing modes, each command header (CB, TBD, RFD, RBD, and SCB)
must wholly reside within one segment. If the 82596 encounters a memory structure that does not follow this
restriction, the 82596 will fetch the next contiguous location in memory (beyond the segment).

e Linear Mode
® A Linear address is a single 32-bit entity.
® There are no Segmented addresses.

Linear addresses are primarily used to address transmit and receive data buffers. In the 82586 and 32-bit
Segmented modes, segmented addresses (base plus offset) are used for all Command Blocks, Buffer Descrip-
tors, Frame Descriptors, and System Control Blocks. When using Segmented addresses, only the offset
portion of the entity being addressed is specified in the block. The base for all offsets is the same—that of the
SCB. See Table 1.

LITTLE ENDIAN AND BIG ENDIAN BYTE ORDERING
The 82596 supports both Little Endian and Big Endian byte ordering for its memory structures.

The 82596 supports Big Endian byte ordering for word and byte entities. Dword entities are not supported with
Big Endian byte ordering. This results in slightly different 82596 memory structures for Big Endian operation.
These structures are defined in the 82596 User’s Manual.

NOTE
All 82596 memory entities must be word or dword aligned.

An example of a dword entity is a frame descriptor command/status dword, whereas the raw data of the frame
are byte entities. Both 32- and 16-bit buses are supported. When a 16-bit bus is used with Big Endian memory
organization, data lines Dy5~Dg are used. The 82596 has an internal crossover that handles these swap
operations.

COMMAND UNIT (CU)

The Command Unit is the logical unit that executes Action Commands from a list of commands very similar to
a CPU program. A Command Block is associated with each Action Command. The CU is modeled as a logical
machine that takes, at any given time, one of the following states.

¢ |dle. The CU is not executing a command and is not associated with a CB on the list. This is the initial state.
e Suspended. The CU is not executing a command; however, it is associated with a CB on the list.
e Active. The CU is executing an Action Command and pointing to its CB.

The CPU can affect CU operation in two ways: by issuing a CU Control Command or by setting bits in the
Command word of the. Action Command.
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RECEIVE UNIT (RU)

The Receive Unit is the logical unit that receives frames and stores them in memory. The RU is modeled as a
logical machine that takes, at any given time, one of the following states.

¢ |dle. The RU has no memory resources and is discarding incoming frames. This is the initial state.

* No Resources. The RU has no memory resources and is discarding incoming frames. This state differs
from Idle in that the RU accumulates statistics on the number of discarded frames.

e Suspended. The RU has memory available for storing frames, but is discarding them. The suspend state
can only be reached if the CPU forces this through the SCB or sets the suspend bit in the RFD.

e Ready. The RU has memory available and is storing incoming frames.

The CPU can affect RU operation in three ways: by issuing an RU Control Command, by setting bits in the
Frame Descriptor Command word of the frame being received, or by setting the EL bit of the current buffer’s
Buffer Descriptor.

SYSTEM CONTROL BLOCK (SCB)

The SCB is a memory block that plays a major role in communications between the CPU and the 82596. Such
communications include the following.

e Commands issued by the CPU
e Status reported by the 82596

Control commands are sent to the 82596 by writing them into the SCB and then asserting CA. The 82596
examines the command, performs the required action, and then clears the SCB command word. Control
commands perform the following types of tasks.

® Operation of the Command Unit (CU). The SCB controls the CU by specifying the address of the Command
Block List (CBL) and by starting, suspending, resuming, or aborting execution of CBL commands.
Operation of the Bus Throttle. The SCB controls the Bus Throttle timers by providing them with new values
and sending the Load and Start timer commands. The timers can be operated in both the 32-bit Segmented
and Linear modes.

Reception of frames by the Receive Unit (RU). The SCB controls the RU by specifying the address of the
Receive Frame Area and by starting, suspending, resuming, or aborting frame reception.

® Acknowledgment of events that cause interrupts.

Resetting the chip.

The 82596 sends status reports to the CPU via the System Control Block. The SCB contains four types of
status reports.

e The cause of the current interrupts. These interrupts are caused by one or more of the following 82596
events.

e The Command Unit completes an Action Command that has its | bit set.
® The Receive Unit receives a frame.
® The Command Unit becomes inactive.
® The Receive Unit becomes not ready.
® The status of the Command Unit.
* The status of the Receive Unit.
© Status reports from the 82596 regarding reception of corrupted frames.
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Events can be cleared only by CPU acknowledgment. If some events are not acknowledged by the ACK field
the Interrupt signal (INT) will be reissued after Channel Attention (CA) is processed. Furthermore, if a new
event occurs while an interrupt is set, the interrupt is temporarily cleared to trigger edge-triggered interrupt
controllers.

The CPU uses the Channel Attention line to cause the 82596 to examine the SCB. This signal is trailing-edge
triggered—the 82596 latches CA on the trailing edge. The latch is cleared by the 82596 before the SCB
control command is read.

31 ODD WORD 16 15 EVEN WORD 0
T T T T T T T T T T T T T T
ack. [x] cuc Ja] muc [x x x x| 'stat. Jo] cus Jo] Aus Jo o o o]sce
1 1 1 - L 1 1 L 1 i 1 A 1
RFA OFFSET CBL OFFSET SCB + 4
ALIGNMENT ERRORS CRC ERRORS SCB + 8
OVERRUN ERRORS RESOURCE ERRORS SCB + 12

Figure 18. SCB—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0
T T T T T T T T T T T T T T T
“ack; Jof cuc [R] Ruc Jo o o of 'svat. [o] cus | Tmus’ [t]o o o]scs
RFA OFFSET CBL OFFSET SCB + 4
CRC ERRORS SCB + 8
ALIGNMENT ERRORS SCB + 12
RESOURCE ERRORS (*) SCB + 16
OVERRUN ERRORS (*) SCB + 20
RCVCDT ERRORS (*) SCB + 24
SHORT FRAME ERRORS SCB + 28
T.ON TIMER [ T.OFF TIMER SCB + 32

*In monitor mode these counters change function

Figure 19, SCB—32-Bit Segmented Mode

31 ODD WORD 16 15 EVEN WORD 0
TR o] uE [] AE To o o o] 'star o] Bug | ais [r]o o o]sce
COMMAND BLOCK ADDRESS SCB + 4
RECEIVE FRAME AREA ADDRESS SCB + 8
CRC ERRORS SCB + 12
ALIGNMENT ERRORS : SCB + 16
RESOURCE ERRORS (*) SCB + 20
OVERRUN ERRORS (*) SCB + 24
RCVCDT ERRORS (*) SCB + 28
SHORT FRAME ERRORS . SCB + 32
T-ON TIMER l T-OFF TIMER "~ |SCB + 36

*In MONITOR mode these counters change function

Figure 20. SCB—Linear Mode
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Command Word
31 16

[ ACK [ o] cuc [ r] RUC 0 0 o0 o |scB+2

These bits specify the action to be performed as a result of a CA. This word is set by the CPU and cleared by
the 82596. Defined bits are:

Bit 31 ACK-CX — Acknowledges that the CU completed an Action Command.
Bit 30 ACK-FR — Acknowledges that the RU received a frame.
Bit 29 ACK-CNA — Acknowledges that the Command Unit became not active.
Bit 28 ACK-RNR — Acknowledges that the Receive Unit became not ready.
Bits 24-26 CUC — (3 bits) This field contains the command to the Command Unit. Valid values are:
0 — NOP (does not affect current state of the unit).
1 — Start execution of the first command on the CBL. If a command is executing,

complete it before starting the new CBL. The beginning of the CBL is in CBL
OFFSET (address).

2 — Resume the operation of the Command Unit by executing the next command.
This operation assumes that the Command Unit has been previously sus-
pended.

3 — Suspend execution of commands on CBL after current command is complete.

4 — Abort current command immediately.

5 — Loads the Bus Throttle timers so they will be initialized with their new values

after the active timer (T-ON or T-OFF) reaches Terminal Count. If no timer is
active new values will be loaded immediately. This command is not valid in

82586 mode.
6 — Loads and immediately restarts the Bus Throttle timers with their new values.
This command is not valid in 82586 mode.
7 — Reserved.
Bit 23 RESET — Reset chip (logically the same as hardware RESET).
Bits 20-22 RUC — (3 bits) This field contains the command to the Receive Unit. Valid values are:
0 — NOP (does not alter current state of unit).
1 — Start reception of frames. The beginning of the RFA is contained in the RFA
OFFSET (address). If a frame is being received complete reception before
starting.
2 — Resume frame reception (only when in suspended state).
3 — Suspend frame reception. If a frame is being received complete its reception
before suspending.
4 — Abort receiver operation immediately.

5-7 — Reserved.
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Status Word
15 0
[ 7 star 7 Jo] Tous; Jo] Tmusi Jo o o o] scs
82586 mode
15 0
[ s [o] o | T as _ J7]o o o]se
32-Bit Segmented and Linear mode.
Indicates the status of the 82596. This word is modified only by the 82596. Defined bits are:
Bit 15 CX — The CU finished executing a command with its / (interrupt) bit set.
Bit 14 FR — The RU finished receiving a frame. '
Bit 13 CNA — The Command Unit left the Active state.
Bit 12 RNR — The Receive Unit left the Ready state.
Bits 8-10 CUS — (3 bits) This field contains the status of the command unit. Valid values are:
0 —ide
1 — Suspended
2 — Active
3-7 — Not used
Bits 4-7 RUS — This field contains the status of the receive unit. Valid values are:

Oh (0000) — Idle
1h (0001) — Suspended

2h (0010) — No Resources. This bit indicates both no resources due to lack of
RFDs in the RDL and no resources due to lack of RBDs in the FBL.

4h (0100) — Ready
8h (1000) — No more RBDs (not in the 82586 mode)
Ah (1010) — No resources due to no more RBDs (not in the 82586 mode).
No other combinations are allowed
Bit3T — Bus Throttle timers loaded (not in 82586 mode).

SCB OFFSET ADDRESSES

CBL Offset (Address)
In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the

first Command Block on the CBL. In Linear mode it is a 32-bit linear address for the first Command Block on
the CBL. It is accessed only if CUC equals Start.

RFA Offset (Address)
In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the

Receive Frame Area. In Linear mode it is a 32-bit linear address for the Receive Frame Area. It is accessed
only if RUC equals Start.
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SCB STATISTICAL COUNTERS

Statistical Counter Operation

e The CPU is responsible for clearing all error counters before initializing the 82596. The 82596 updates
these counters by reading them, adding 1, and then writing them back to the SCB.

* The counters are wraparound counters. After reaching FFFFFFFFh the counters wrap around to zero.

* The 82596 updates the required counters for each frame. It is possible for more than one counter to be
updated; multiple errors will result in all affected counters being updated.

* The 82596 executes the read-counter/increment/write-counter operation without relinquishing the bus
(locked operation). This is to ensure that no logical contention exists between the 82596 and the CPU due
to both attempting to write to the counters simultaneously. In the dual-port memory configuration the CPU
should not execute any write operation to a counter if LOCK is asserted.

® The counters are 32-bits wide and their behavior is fully compatible with the IEEE 802.3 standard. The
82596 supports all relevant statistics (mandatory, optional, and desired) through the status of the transmit
and receive header and directly through SCB statistics.

CRCERRS

This 32-bit quantity contains the number of aligned frames discarded because of a CRC error. This counter is
updated, if needed, regardless of the RU state.

ALNERRS

This 32-bit quantity contains the number of frames that both are misaligned (i.e., where CRS deasserts on a
nonoctet boundary) and contain a CRC error. The counter is updated, if needed, regardless of the RU state.

SHRTFRM
This 32-bit quantity contains the number of received frames shorter than the minimum frame length.

The last three counters change function in monitor mode.

RSCERRS

This 32-bit quantity contains the number of good frames discarded because there were no resources to
contain them. Frames intended for a host whose RU is in the No Receive Resources state, fall into this
category. This counter is updated only if the RU is in the No Resources state. When in Monitor mode this
counter counts the total number of frames—good and bad.
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OVRNERRS

This 32-bit quantity contains the number of frames known to be lost because the local system bus was not
available. If the traffic problem lasts longer than the duration of one frame, the frames that foliow the first are
lost without an indicator, and they are not counted. This counter is updated, if needed, regardless of the RU
state.

RCVCDT

This 32-bit quantity contains the number of collisions detected during frame reception. In Monitor mode this
counter counts the total number of good frames.

ACTION COMMANDS AND OPERATING MODES

This section lists all the Action Commands of the Command Unit Command Block List (CBL). Each command
contains the Command field, the Status and Control fields, the link to the next Action Command, and any
command-specific parameters. There are three basic types of action commands: 82596 Configuration and
Setup, Transmission, and Diagnostics. The following is a list of the actual commands.

e NOP e Transmit
® Individual Address Setup e TDR

e Configure ® Dump

® MC Setup ® Diagnose

The 82596 has three addressing modes. In the 82586 mode all the Action Commands look exactly like those
of the 82586.

* 82586 Mode. The 82596 software and memory structure is compatible with the 82586.

* 32-Bit Segmented Mode. The 82596 can access the entire system memory and use the two new memory
structures—Simplified and Flexible—while still using the segmented approach. This does not require any
significant changes to existing software.

* Linear Mode. The 82596 operates in a flat, linear, 4 gigabyte memory space without segmentation. It can
also use the two new memory structures.

In the 32-bit Segmented mode there are some differences between the 82596 and 82586 action commands,
mainly in programming and activating new 82596 features. Those bits marked ““don’t care” in the compatible
mode are not checked; however, we strongly recommend that those bits all be zeroes; this will allow future
enchancements and extensions.

In the Linear mode all of the address offsets become 32-bit address pointers. All new 82596 features are
accessible in this mode, and all bits previously marked ‘“‘don’t care” must be zeroes.

The Action Commands, and all other 82596 memory structures, must begin on even byte boundaries, i.e., they
must be word aligned.
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NOP

This command results in no action by the 82596 except for those performed in the normal command process-
ing. It is used to manipulate the CBL manipulation. The format of the NOP command is shown in Figure 21.

NOP—82586 and 32-Bit Segmented Modes

3 ODD WORD 16 15 EVEN WORD 0
[Es]i]x x x x x x x x x x[o o of[c[efok[o 0 0 0 0 0 0 0 0 0 0 0 0o
[X X X x X X X X X X X X X X X _X|a15 LINK OFFSET A0j4

NOP-—Linear Mode

31 ODD WORD 16 15 EVEN WORD 0
[efs[1]o 0o 0 00000 o0 ofoo ofc[loklo 0o 0 0 0o 0000000 o0l
a3t LINK ADDRESS A0j4
Figure 21
where:

LINK POINTER — In the 82586 or 32-bit Segmented modes this is a 16-bit offset to the next Command
Block. In the Linear mode this is the 32-bit address of the next Command Block.

EL — If set, this bit indicates that this command block is the last on the CBL.

S — If set to one, suspend the CU upon completion of this CB.

| — If set to one, the 82596 will generate an interrupt after execution of the command is
complete. If | is not set to one, the CX bit will not be set.

CMD (bits 16—-18) — The NOP command. Value: Oh.

Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes).

C — This bit indicates the execution status of the command. The CPU initially resets it to zero
when the Command Block is placed on the CBL. Following a command Completion, the
82596 will set it to one.

B — This bit indicates that the 82596 is currently executing the NOP command. It is initially
reset to zero by the CPU. The 82596 sets it to one when execution begins and to zero
when execution is completed. This bit is also set when the 82596 prefetches the com-
mand.

NOTE:
The C and B bits are modified in one operation.
OK — Indicates that the command was executed without error. If set to one no error occurred
(command executed OK). If zero an error occured.

Individual Address Setup

This command is used to load the 82596 with the Individual Address. This address is used by the 82596 for
inserting the Source Address during transmission and recognizing the Destination Address during reception.
After RESET, and prior to Individual Address Setup Command execution, the 82596 assumes the Broadcast
Address is the Individual Address in all aspects, i.e.:

e This will be the Individual Address Match reference.
e This will be the Source Address of a transmitted frame (for AL-LOC=0 mode only).
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The format of the Individual Address Setup command is shown in Figure 22.

IA Setup—=82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
[Es]i]x x x x x x x x x x]o o 1]c]eJok]a]o 0 0 0 0 0 0 0 0 0 0 0o
[INDIVIDUAL ADDRESS 1st byte|A15 LINK OFFSET AO|4
[ 6th byte 5th byte 4th byte 3rd byte 8
A Setup—Linear Mode
31 ODD WORD 16 15 EVEN WORD . 0
ELls]1]o 0o 0 00000 0 oo o 1]c[Blofalo 0 0 0 0 0 0 0 0 0 0 o]0
A31 LINK ADDRESS AO|4
4th byte 3rd byte INDIVIDUAL ADDRESS 1st byte 8
6th byte 5th byte [¢}
Figure 22
where:
LINK ADDRESS, — As per standard Command Block (see the NOP command for details)
EL,B,C,1,S
A — Indicates that the command was abnormally terminated due to CU Abort control
command. If one, then the command was aborted, and if necessary it should be
repeated. If this bit is zero, the command was not aborted.
Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes).
CMD (bits 16-18) — The Address Setup command. Value: 1h.

INDIVIDUAL ADDRESS — The individual address of the node, 0 to 6 bytes long.

The least significant bit of the Individual Address must be zero for Ethernet (see the Command Structure).
However, no enforcement of O is provided by the 82596. Thus, an Individual Address with 1 as its least
significant bit is a valid Individual Address in all aspects.

The default address length is 6 bytes long, as in 802.3. If a different length is used the IA Setup command
should be executed after the Configure command.

Configure

The Configure command loads the 82596 with its operating parameters. It allows changing some of the
parameters by specifying a byte count less than the maximum number of configuration bytes (12 in the 82586
mode, 16 in the 32-Bit Segmented and Linear modes). The 82596 configuration depends on its mode of
operation.

In the 82586 mode the maximum number of configuration bytes is 12. Any number larger than 12 will be
reduced to 12 and any number less than 4 will be increased to 4.

The additional features of the serial side are disabled in the 82586 mode.

In both the 32-Bit Segmented and Linear modes there are four additional configuration bytes, which hold
parameters for additional 82596 features. If these parameters are not accessed, the 82596 will follow their
default values.

For more detailed information refer to the 32-Bit LAN Components User’s Manual.
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The format of the Configure command is shown in Figure 23, 24 and 25.

31 ODD WORD 16 15 EVEN WORD 0

efs[1]x x x x x x x x x xJo 1 o|c]sJox[a]o 0 0 0 0 0 0 00 00 oo
Byte 1 Byte 0 A5 LINK OFFSET A0j4
Byte 5 Byte 4 Byte 3 Byte 2 8
Byte 9 Byte 8 Byte 7 Byte 6 12

X X X X X X X X X X X X X X X X|X X X X X X XX Byte 10 16

Figure 23. CONFIGURE—82586 Mode

3 0DD WORD 1615 EVEN WORD 0

els] 1o o 0000000 ofo 1 ofc[Blox[a]o 0 0 0 0o 0 0o 0 00 0 oo
Byte 1 Byte 0 A15 LINK OFFSET Aol4
Byte 5 Byte 4 Byte 3 Byte 2 8
Byte 9 Byte 8 Byte 7 Byte 6 12
Byte 13 Byte 12 Byte 11 Byte 10 16

Figure 24. CONFIGURE—32-Bit Segmented Mode

31 ODD WORD 1615 EVEN WORD 0
els[1]o 0o 0000000 ofo1 ofc[elok[alo 0 0o 0 0 000 00 0ol
A31 LINK ADDRESS Aol4
Byte 3 Byte 2 Byte 1 Byte 0 8
Byte 7 Byte 6 Byte 5 Byte 4 12
Byte 11 Byte 10 Byte 9 Byte 8 16
X X X X X X XXX XXXXXXX Byte 13 Byte 12 20

Figure 25. CONFIGURE—Linear Mode

LINK ADDRESS, — As per standard Command Biock (see the NOP command for details)
EL,B,C,|,S

A — Indicates that the command was abnormally terminated due to a CU Abort control com-
mand. If 1, then the command was aborted and if necessary it should be repeated. If this
bit is 0, the command was not aborted.

Bits 19-28 — Reserved (zero in the 32-Bit Segmented and Linear Modes)
CMD (bits 16-18) — The CONFIGURE command. Value: 2h.

The interpretation of the fields follows:

7 6 5 4 3 2 1 0
[ T x T x T x 1] . BYTEGOUNT
BYTE O
BYTE CNT (Bits 0-3) Byte Count. Number of bytes, including this one, that hold pa-
rameters to be configured.
PREFETCHED (Bit 7) ggact'ﬂe the 82596 to write the prefetched bit in all prefetch
S.
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: NOTE:
The P bit is valid only in the new memory structure modes. In 82586 mode this bit is disabled (i.e., no
prefetched mark).

7 0
MONITOR E x ' FIFOLMIT - ]
BYTE 1
FIFO Limit (Bits 0-3) FIFO limit.
MONITOR # (Bits.6-7) Receive monitor options. If the Byte Count of the configure

command is less than 12 bytes then these Monitor bits are ignored.
DEFAULT: C8h

7 0
[saver ] 1 ] o o [ o [ o T o [ o ]
BYTE 2
SAV BF (Bit 7) 0—Received bad frames are not saved in the memory.
1—Received bad frames are saved in the memory.
DEFAULT: 40h
7 0
LOOP BACK PREAMBLE LENGTH | NOSRC ADDRESS LENGTH
MODE ) ADD INS ) )
BYTE 3
ADR LEN (Bits 0-2) Address length (any kind).
NO SCR ADD INS (Bit 3) No Source Address Insertion.
In the 82586 this bit is called AL LOC.
PREAM LEN (Bits 4-5) Preamble length.
LP BCK MODE (Bits 6-7) Loopback mode.
DEFAULT: 26h ,
7 0
BOFMETD|  EXPONENTALPRIORITY | o | LINEAR PRIORITY
BYTE 4
LIN PRIO (Bits 0-2) Linear Priority.
EXP PRIO (Bits 4-6) Exponential Priority.
BOF METD (Bit7) Exponential Backoff method.
DEFAULT: 00h
7 0
| N ) ) " INTER FRAME SPACING | '
BYTE §
INTERFRAME SPACING Interframe spacing.
DEFAULT: 60h
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7 0
T T T T T
. . SLOT TIME - LOW N . |
BYTE 6
SLOT TIME (L) Slot time, low byte.
DEFAULT: 00h
7 0
[ MAXIMUM RETRY NUMBER [ o 1] SLOT TIME - HIGH
BYTE 7
SLOT TIME (H) Slot time, high part.
(Bits 0-2)
RETRY NUM (Bits 4-7) Number of transmission retries on collision.
DEFAULT: F2h
7 0
PAD BIT CRC16/ NO CRC TONO MAN/ BC PRM
STUFF CRC32 INSER CRS NRZ DIS MODE
BYTE 8
PRM (Bit 0) Promiscuous mode.
BC DIS (Bit 1) Broadcast disable.
MANCH/NRZ (Bit 2) Manchester or NRZ encoding. See specific timing require-
ments for TXC in Manchester mode.
TONO CRS (Bit 3) Transmit on no CRS.

NOCRC INS (Bit 4)

No CRC insertion.

CRC-16/CRC-32 (Bit 5) CRC type.

BIT STF (Bit 6) Bit stuffing.

PAD (Bit 7) Padding.

DEFAULT: 00h
7 0
[corsrc | coLusioNDETECTFILTER | CRSSRC | CARRIER SENSE FILTER
BYTE 9

CRSF (Bits 0-2) Carrier Sense filter (length).

CRS SRC (Bit 3) Carrier Sense source.

CDTF (Bits 4-6) Collision Detect filter (length).

CDT SRC (Bit 7) Collision Detect source.

DEFAULT: 00h
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7

I T T
L L

T T T T T
MINIMUM FRAME LENGTH ]

BYTE 10
MIN FRAME LEN
DEFAULT: 40h

7

Minimum frame length.

0

MONITOR | mc_aLL [ cossac | autorx | croinm | LNGFLD | PRecRS |

BYTE 11

PRECRS (Bit 0) Preamble until Carrier Sense

LNGFLD (Bit 1) Length field. Enables padding at the End-of-Carrier framing (802.3).

CRCINM (Bit 2) Rx CRC appended to the frame in memory.

AUTOTX (Bit 3) Auto retransmit when a collision occurs during the preamble.

CDBSAC (Bit 4) Collision Detect by source address recognition.

MC__ALL (Bit 5) Enable to receive all MC frames.

MONITOR (Bits 6-7)
, DEFAULT: FFH

Receive monitor options.

[ oecr | x|

DCR SLOT ADDRESS |

BYTE 12
DCR SLOT ADDRESS
(Bits 0-5)
FDX (Bit 6)
DCR (Bit 7)
DEFAULT: 00h

Station index in DCR mode.

Enables Full Duplex operation.
Enables Deterministic collision resolution.

7
[ bis_soF | muLT_1a |

DGR NUMBER OF STATIONS

BYTE 13
DCR NUMBER OF

STATIONS (Bits 0-5)

MULT_IA (Bit 6)
DIS__BOF (Bit 7)
DEFAULT: 3Fh

Number of stations in DCR mode.

Multiple individual address.
Disable the backoff algorithm.
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A reset (hardware or software) configures the 82596 according to the following defauits.
Table 4. Configuration Defaults

Parameter Defauit Value Units/Meaning

ADDRESS LENGTH **6  Bytes
A/L FIELD LOCATION 0 Locatedin FD

* AUTO RETRANSMIT 1 Auto Retransmit Enable
BITSTUFFING/EOC 0 EOC
BROADCAST DISABLE 0  Broadcast Reception Enabled

* CDBSAC 1 Disabled
CDT FILTER 0 BitTimes

N CDT SRC 0  External Collision Detection

* CRC IN MEMORY 1 CRC Not Transferred to Memory
CRC-16/CRC-32 **0 CRC-32
CRS FILTER 0 OBitTimes
CRS SRC 0 External CRS

* DCR 0 Disable DCR Protocol

* DCR Slot Number 0 DCR Disabled

* DCR Number of Stations 63 Stations

* DISBOF 0  Backoff Enabled
EXT LOOPBACK 0 Disabled
EXPONENTIAL PRIORITY **0  802.3 Algorithm
EXPONENTIAL BACKOFF METHOD **0  802.3 Algorithm

* FULL DUPLEX (FDX) 0  CSMA/CD Protocol (No FDX)
FIFO THRESHOLD 8  TX: 32 Bytes, RX: 64 Bytes
INT LOOPBACK 0 Disabled
INTERFRAME SPACING **96 Bit Times
LINEAR PRIORITY **0  802.3 Algorithm

* LENGTHFIELD 1 Padding Disabled
MIN FRAME LENGTH **64 Bytes

* MCALL 1 Disabled

* MONITOR 11 Disabled
MANCHESTER/NRZ 0 NRZ

*  MULTI 1A 0  Disabled
NUMBER OF RETRIES **15 Maximum Number of Retries
NO CRC INSERTION 0 CRC Appended to Frame
PREFETCH BIT IN RBD 0 Disabled (Valid Only in New Modes)
PREAMBLE LENGTH **7  Bytes

* Preamble Until CRS 1 Disabled
PROMISCUOUS MODE 0  Address Filter On
PADDING 0  No Padding
SLOT TIME **512 Bit Times
SAVE BAD FRAME 0  Discards Bad Frames
TRANSMIT ON NO CRS 0 Disabled

NOTES

1. This configuration setup is compatible with the IEEE 802.3 specification.
2. The Asterisk “*” signifies a new configuration parameter not available in the 82586.
3. The default value of the Auto retransmit configuration parameter is enabled(1).

4. Double Asterisk “**" signifies IEEE 802.3 requirements.
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Multicast-Setup

This command is used to load the 82596 with the Multicast-IDs that should be accepted. As noted previously,
the filtering done on the Multicast-IDs is not perfect and some unwanted frames may be accepted. This
command resets the current filter and reloads it with the specified Multicast-IDs. The format of the Multicast-
addresses setup command is:

31 ODD WORD 16 15 EVEN WORD 0

ells[1]x x x x x x x x x x]o 1 1]c|8Jok[a]o 0 0 0 0 0 0 0 0000

x| x MC COUNT A15 LINK OFFSET A0

4th byte 1st byte|
MULTICAST ADDRESSES LIST

Nth byte

Figure 26. MC Setup—82586 and 32-Bit Segmented Modes

a1 ODD WORD 16 15 EVEN WORD 0
ELls]1]o 0o 00000 00 oJo 1 1]c[elok[a]o 0 0 0 0 0 0 0 0 0 0 0
A3t LINK ADDRESS A0
2nd byte 1st-byte] X | x| MC COUNT

MULTICAST ADDRESSES LIST
Nth byte

Figure 27. MC Setup—Linear Mode

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details)

EL,B,C,I,S

A — Indicates that the command was abnormally terminated due to a CU Abort control
command. If one, then the command was aborted and if necessary it should be
repeated. If this bit is zero, the command was not aborted.

Bits 19-28 — Reserved (0 in both the 32-Bit Segmented and Linear Modes).

CMD (bits 16-18) — The MC SETUP command value: 3h.

MC-CNT This 14-bit field indicates the number of bytes in the MC LIST field. The MC CNT

must be a multiple of the ADDR LEN; otherwise, the 82596 reduces the MC CNT to
the nearest ADDR LEN multiple. MC CNT=0 implies resetting the Hash table
which is equivalent to disabling the Multicast filtering mechanism.

MC LIST — A list of Multicast Addresses to be accepted by the 82596. The least significant bit
of each MC address must be 1.

NOTE:
The list is sequential; i.e., the most significant byte of an address is immediately followed by the least signifi-
cant byte of the next address.

— When the 82596 is configured to recognize multiple Individual Address (Multi-lA),
the MC-Setup command is also used to set up the Hash table for the individual
address.

The least significant bit in the first byte of each IA address must be 0.
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Transmit

This command is used to transmit a frame of user data onto the serial link. The format of a Transmit command
is as follows.

31 0ODD WORD 1615 EVEN WORD 0
elfs]i]x x x x x x x x x x|t 0 of[c|s] srtatusars MAXCOLL o
A15 TBD OFFSET AO|A15 LINK OFFSET Ao4
4th byte DESTINATION ADDRESS 15t byte|8
LENGTH FIELD 6th byt 12

Figure 28. TRANSMIT—82586 Mode

31 ODD WORD 1615 EVEN WORD 0
L] s | 1 Jooo[nNn][sF]1 o0 o[c]B] srtatusars MAXCOLL 0
a15 TBD OFFSET aolat1s LINK OFFSET Aol
0 000000000O00O0GO0GO0O0 0EOFoO] TCB COUNT 8
4th byte DESTINATION ADDRESS 1t byte|12
LENGTH FIELD 6th byte 16
OPTIONAL DATA

Figure 29. TRANSMIT—32-Bit Segmented Mode

31 ODD WORD 1615 EVEN WORD 0

eL [ s [1 oJo o o[ nc] sF]1 0 o] c[B] statussis MAXCOLL 0

A31 LINK ADDRESS Aola

A3t TRANSMIT BUFFER DESCRIPTOR ADDRESS Aojs
0 0000000 0O00O0O0GOO0O0O 0JoFfo] TCB COUNT 12
4thbyte DESTINATION ADDRESS 1st byte|16
LENGTH FIELD 6th byte 20

OPTIONAL DATA

Figure 30. TRANSMIT—Linear Mode

a1 COMMAND WORD 16
[El]s]1JofoJo]o oo]o]o]nc[sF[1 0 o]2

0: No CRC Insertion disable; when the  0: Simplified Mode, all the Tx data is in
configure command is configured to the Transmit Command Block. The
not insert the CRC during Transmit Buffer Descriptor Address
transmission the NC bit has no effect. field is all 1s.

1: No CRC Insertion enable; whenthe  1: Flexible Mode. Data is in the TCB
configure command is configured to and in a linked list of TBDs.
insert the CRC during transmission
the CRC will not be inserted when
NC = 1.
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where:
EL,B,C,I,S
OK (Bit 13)
A (Bit 12)

Bits 19-28

CMD (Bits 16-18)
Status Bit 11
Status Bit 10

Status Bit 9
Status Bit 8

Status Bit 7

Status Bit 6

Status Bit 5

MAX-COL
(Bits 3-0)
LINK OFFSET
TBD POINTER

DEST ADDRESS

LENGTH FIELD

TCB COUNT

EOF Bit

— As per standard Command Block (see the NOP command for details).
— Error free completion.

— Indicates that the command was abnormally terminated due to CU Abort control
command. If 1, then the command was aborted, and if necessary it should be
repeated. If this bit is 0, the command was not aborted.

— Reserved (0 in the 32-bit Segmented and Linear modes).

— The transmit command: 4h.

— Late collision. A late collision (a collision after the slot time is elapsed) is detected.

— No Carrier Sense signal. during transmission. Carrier Sense signal is monitored
from the end of Preamble transmission until the end of the Frame Check Sequence
for TONOCRS =1 (Transmit On No Carrier Sense mode) it indicates that transmis-
sion has been executed despite a lack of CRS. For TONOCRS=0 (Ethernet
mode), this bit also indicates unsuccessful transmission (transmission stopped
when lack of Carrier Sense has been detected).

— Transmission unsuccessful (stopped) due to Loss of CTS.

— Transmission unsuccessful (stopped) due to DMA Underrun; i.e., the system did
not supply data for transmission.

— Transmission Deferred, i.e., transmission was not immediate due to previous link
activity.

— Heartbeat Indicator, Indicates that after a previously performed transmission, and
before the most recently performed transmission, (Interframe Spacing) the CDT
signal was monitored as active. This indicates that the Ethernet Transceiver Colli-
sion Detect logic is performing properly. The Heartbeat is monitored during the
Interframe Spacing period.

— Transmission attempt was stopped because the number of collisions exceeded the
maximum allowable number of retries.

— The number of Collisions experienced during this frame. Max Col = 0 plus S5 = 1
indicates 16 collisions.

— As per standard Command Block (see the NOP Command for details)

— In the 82586 and 32-bit Segmented modes this is the offset of the first Tx Buffer
Descriptor containing the data to be transmitted. In the Linear mode this is the 32-
bit address of the first Tx Buffer Descriptor on the list. If the TBD POINTER is all 1s
it indicates that no TBD is used.

— Contains the Destination Address of the frame. The least significant bit (MC) indi-

cates the address type.

MC = 0: Individual Address.

MC = 1: Multicast or Broadcast Address.

If the Destination Address bits are all 1s this is a Broadcast Address.

— The contents of this 2-byte field are user defined. In 802.3 it contains the length of
the data field. It is placed in memory in the same order it is transmitted; i.e., most
significant byte first, least significant byte second.

— This 14-bit counter indicates the number of bytes that will be transmitted from the
Transmit Command Block, starting from the third byte after the TCB COUNT field
(address n-+12 in the 32-bit Segmented mode, N+ 16 in the Linear mode). The
TCB COUNT field can be any number of bytes (including an odd byte), this allows
the user to transmit a frame with a header having an odd number of bytes. The
TCB COUNT field is not used in the 82586 mode.

— Indicates that the whole frame is kept in the Transmit Command Block. In the
Simplified memory model it must be always asserted.
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The interpretation of what is transmitted depends on the No Source Address insertion configuration bit and the
memory model being used.
NOTES

1. The Destination Address and the Length Field are sequential. The Length Field immediately follows the
most significant byte of the Destination Address.

2. In case the 82596 is configured with No Source Address insertion bit equal to 0, the 82596 inserts its
configured Source Address in the transmitted frame.

* |n the 82586 mode, or when the Simplified memory model is used, the Destination and Length fields of the
transmitted frame are taken from the Transmit Command Block.

* |f the FLEXIBLE memory model is used, the Destination and Length fields of the transmitted frame can be
found either in the TCB or TBD, depending on the TCB COUNT.

3. If the 82596 is configured with the Address/Length Field Location equal to 1, the 82596 does not insert its
configured Source Address in the transmitted frame. The first (2 X Address Length) + 2 bytes of the
transmitted frame are interpreted as Destination Address, Source Address, and Length fields respectively.
The location of the first transmitted byte depends on the operational mode of the 82596:

* [n the 82586 mode, it is always the first byte of the first Tx Buffer.
® In both the 32-bit Segmented and Linear modes it depends on the SF bit and TCB COUNT:

— In the Simplified memory mode the first transmitted byte is always the third byte after the TCB COUNT
field.

— In the Flexible mode, if the TCB COUNT is greater than O then it is the third byte after the TCB COUNT
field. If TCB COUNT equals O then it is first byte of the first Tx Buffer.

e Transmit frames shorter than six bytes are invalid. The transmission will be aborted (only in 82586 mode)
because of a DMA Underrun.

4. Frames which are aborted during transmission are jammed. Such an interruption of transmission can be
caused by any reason indicated by any of the status bits 8, 9, 10 and 12.

Jamming Rules

1. Jamming will not start before completion of preamble transmission.
2. Collisions detected during transmission of the last 11 bits will not result in jamming.

The format of a Transmit Buffer Descriptor is:

82586 Mode
31 ODD WORD 1615 13 EVEN WORD 0
NEXT TBD OFFSET Jeof] x] SIZE (ACT COUNT) 0
X X X X X x X x| TRANSMIT BUFFER ADDRESS 4
32-Bit Segmented Mode
3 ODD WORD 1615 13 EVEN WORD 0
NEXT TBD OFFSET [eorf o] SIZE (ACT COUNT) 0
TRANSMIT BUFFER ADDRESS 4
Linear Mode
3 0ODD WORD 1615 13 EVEN WORD 0
0 0000000Joo00000 o0 oforo] SIZE (ACT COUNT) o
NEXT TBD ADDRESS
TRANSMIT BUFFER ADDRESS 8
Figure 31
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where:

EOF — This bit indicates that this TBD is the last one associated with the frame being
transmitted. It is set by the CPU before transmit. )

SIZE (ACT COUNT) — This 14-bit quantity specifies the number of bytes that hold information for the

current buffer. It is set by the CPU before transmission.

NEXT TBD ADDRESS — In the 82586 and 32-bit Segmented modes, it is the offset of the next TBD on the
list. In the Linear mode this is the 32-bit address of the next TBD on the list. it is
meaningless if EOF =1.

BUFFER ADDRESS  — The starting address of the memory area that contains the data to be sent. In the

82586 mode, this is a 24-bit address (A31-A24 are considered to be zero). In the
32-bit Segmented and Linear modes this is a 32-bit address.

TDR

This operation activates Time Domain Reflectomet, which is a mechanism to detect open or short circuits on
the link and their distance from the diagnosing station. The TDR command has no parameters. The TDR
transmit sequence was changed, compared to the 82586, to form a regular transmission. The TDR bit stream
is as follows.

— Preamble

— Source address

— Another Source address (the TDR frame is transmitted back to the sending station,
so DEST ADR = SRC ADR).

— Data field containing 7Eh patterns.
— Jam Pattern, which is the inverse CRC of the transmitted frame.

Maximum length of the TDR frame is 2048 bits. If the 82596 senses collision while transmitting the TDR frame
it transmits the jam pattern and stops the transmission. The 82596 then triggers an internal timer (STC); the
timer is reset at the beginning of transmission and reset if CRS is returned. The timer measures the time
elapsed from the start of transmission until an echo is returned. The echo is indicated by Collision Detect going
active or a drop in the Carrier Sense signal. The following table lists the possible cases that the 82596 is able
to analyze.

Conditions of TDR as interpreted by the 82596

Transceiver Type
Condition Ethernet Non Ethernet
Carrier Sense was inactive for 2048-bit-time Short or Open on the NA
periods Transceiver Cable
Carrier Sense signal dropped Short on the Ethernet cable | NA
Collision Detect went active Open on the Ethernet cable | Open on the Serial Link
The Carrier Sense Signal did not drop or the No Problem No Problem
Collision Detect did not go active within
2048-bit time period

An Ethernet transceiver is defined as one that returns transmitted data on the receive pair and activates the
Carrier Sense Signal while transmitting. A Non-Ethernet Transceiver is defined as one that does not do so.
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The format of the Time Domain Reflectometer command is:

82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
el s x x x x x x x x x x][1 0 1][c[BJox[o 0 0 0 0 0 0 000000
LNK|xvR| ET | ET [ x TIME A15 LINK OFFSET A0
OK |PRB|OPN|SAT| (11 bits)
Linear Mode

31 ODD WORD 16 15 EVEN WORD 0
elfs[1Jo 0o 00000 00o0[1o0 1]clelolo o 0o 0000000000
A31 LINK ADDRESS A0
000000O0O0O0O T OGOGOO OO O]LNK|XVR]| ET | ET |X TIME

OK | PRB | OPN | SRT (11 bits)

Figure 32. TDR

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details).

EL,B,C, I, S

A — Indicates that the command was abnormally terminated due to CU Abort control
command. If one, then the command was aborted, and if necessary it should be
repeated. If this bit is zero, the command was not aborted.

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (Bits 16-18) — The TDR command. Value: 5h.

TIME — An 11-bit field that specifies the number of TxC cycles that elapsed before an echo
was observed. No echo is indicated by a reception consisting of “1s” only. Be-
cause the network contains various elements such as transceiver links, transceiv-
ers, Ethernet, repeaters etc., the TIME is not exactly proportional to the problems
distance.

LNK OK (Bit 15) — No link problem identified. TIME=7FFh.

XCVR PRB (Bit 14) — Indicates a Transceiver problem. Carrier Sense was inactive for 2048-bit time peri-
od. LNK OK=0. TIME=7FFh.

ET OPN (Bit 13) — The transmission line is not properly terminated. Collision Detect went active and
LNK OK=0.

ET SRT (Bit 12) — There is a short circuit on the transmission line. Carrier Sense Signal dropped and
LNK OK=0.
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DUMP

This command causes the contents of various 82596 registers to be placed in a memory area specified by the
user. It is supplied as a 82596 self-diagnostic tool, and to provide registers of interest to the user. The format
of the DUMP command is:

82586 and 32-Bit Segmented Modes
3t 0DD WORD 16 15 EVEN WORD 0
els[i]x x x x x x x x x x[1 1 o]c[BJox[o 0 0 0 0 0 0 0 0 0000
15 BUFFER OFFSET A0lA15 LINK OFFSET A0
Linear Mode
31 ODD WORD 16 15 EVEN WORD 0
Elfsi]x x x x x x x x x x]1 1 ofc[BJox[o 0 0 0 0 0 0 0 00000
A31 LINK ADDRESS AQ
A31 BUFFER ADDRESS A0

Figure 33. Dump

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details).

EL,B,C, |, S

OK — Indicates error free completion.

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (Bits 16-18) — The Dump command. Value: 6h.

BUFFER POINTER — In the 82586 and 32-bit Segmented modes this is the 16-bit-offset portion of the
dump area address. In the Linear mode this is the 32-bit linear address of the dump
area.

Dump Area Information Format

e The 82596 is not Dump compatible with the 82586 because of the 32-bit internal architecture. In 82586
mode the 82596 will dump the same number of bytes as the 82586. The compatible data will be marked
with an asterisk.

In 82586 mode the dump area is 170 bytes.
The DUMP area format of the 32-bit Segmented and Linear modes is described in Figure 35.
The size of the dump area of the 32-bit Segmented and Linear modes is 304 bytes.

When the Dump is executed by the Port command an extra word will be appended to the Dump Area. The
extra word is a copy of the Dump Area status word (containing the C, B, and OK Bits). The C and OK Bits
are set when the 82596 has completed the Port Dump command.

e o o o
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
DMA CONTROL REGISTER 00
CONFIGURE BYTES" 3.2 02
CONFIGURE BYTES"® 5, 4 04
CONFIGURE BYTES* 7,6 06
CONFIGURE BYTES* 9, 8 08
CONFIGURE BYTES* 10 0A
LLA.BYTES 1,0" ocC
|.A.BYTES 3, 2* OE
LA BYTESS, 4* 10
LAST T.X. STATUS" 12
T.X.CRCBYTES 1,0" 14
T.X.CRCBYTES 3, 2" 16
R.X.CRCBYTES 1,0* 18
R.X.CRCBYTES 3, 2" 1A
R.X. TEMP MEMORY 1,0* 1C
R.X. TEMP MEMORY 3, 2* 1E
R.X. TEMP MEMORY 5, 4* 20
LAST RECEIVED STATUS"® 22
HASH REGISTER BYTES 1, 0* 24
HASH REGISTER BYTES 3, 2* 26
HASH REGISTER BYTES 5, 4* 28
HASH REGISTER BYTES 7, 6* 2A
SLOT TIME COUNTER* 2C
WAIT TIME COUNTER* 2E
MICRO MACHINE™* 30
REGISTER FILE
60 BYTES 6A
MICRO MACHINE LFSR** 6C
MICRO MACHINE** 6E
FLAG ARRAY
14 BYTES 7A
QUEUE MEMORY** 7C
CU PORT .
8BYTES 82
MICRO MACHINE ALU** 84
RESERVED** 86
M.M. TEMP A ROTATE R** 88
M.M. TEMP A** 8A
T.X. DMA BYTE COUNT** 8C
M.M. INPUT PORT ADDRESS** 8E
T.X. DMA ADDRESS 90
M.M. OUTPUT PORT** 92
R.X. DMA BYTE COUNT** 94
R.U. DMA ADDRESS** 96
M.M. QUTPUT PORT ADDRESS REGISTER"" 98
RESERVED** 9A
BUS THROTTLE TIMERS 9C
DIU CONTROL REGISTER** 9E
RESERVED"* A0
DMA CONTROL REGISTER** A2
BIU CONTROL REGISTER** A4
M .M. DISPATCHER REG."* A6
M.M. STATUS REGISTER"* A8

*The 82596 is not Dump compatible with
the 82586 because of the 32-bit internal ar-
chitecture. In 82586 mode the 82596 will
dump the same number of bytes as the
82586.

**These bytes are not user defined, results
may vary from Dump command to Dump
command.

Figure 34. Dump Area Format—82586 Mode

1-83



278  Appendix C

31

CONFIGURE BYTES 5, 4, 3, 2

CONFIGURE BYTES 9, 8,7,6

CONFIGURE BYTES 13, 12, 11, 10

LA.BYTES 1,0 X X X X X X X

X

|.A. BYTES 5, 2

TXCRCBYTESO, 1 LAST T.X. STATUS

RX CRC BYTESO0, 1 TXCRCBYTES 3,2

RX TEMP MEMORY 1,0 RX CRC BYTES 3, 2

R.X. TEMP MEMORY 5, 2

HASH REGISTERS 1,0 [ LAST R.X. STATUS

HASH REGISTER BYTES 5, 2

SLOT TIME COUNTER HASH REGISTERS 7, 6

RECEIVE FRAME LENGTH WAIT-TIME COUNTER

MICRO MACHINE**

REGISTER FILE

128 BYTES

MICRO MACHINE LFSR**

MICRO MACHINE**

FLAG ARRAY

28 BYTES

M.M. INPUT PORT**
16 BYTES

MICRO MACHINE ALU**

RESERVED**

M.M. TEMP A ROTATER.**

M.M. TEMP A**

T.X. DMA BYTE COUNT**

M.M. INPUT PORT ADDRESS REGISTER**

T.X. DMA ADDRESS**

M.M. OUTPUT PORT REGISTER**

R.X. DMA BYTE COUNT**

M.M. OUTPUT PORT ADDRESS REGISTER**

R.X. DMA ADDRESS REGISTER**

RESERVED**

BUS THROTTLE TIMERS

DIU CONTROL REGISTER**

RESERVED**

DMA CONTROL REGISTER**

BIU CONTROL REGISTER**

M.M. DISPATCHER REG.**

M.M. STATUS REGISTER**

*The 82596 is not Dump compatible with
the 82586 because of the 32-bit internal ar-
chitecture. In 82586 mode the 82596 will
dump the same number of bytes as the
82586.

**These bytes are not user defined, results
may vary from Dump command to Dump
command.

Figure 35. Dump Area Format—Linear and 32-Bit Segmented Mode
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Diagnose

The Diagnose Command triggers an internal self-test procedure that checks internal 82596 hardware, which
includes:

e Exponential Backoff Random Number Generator (Linear Feedback <hift Register).

* Exponential Backoff Timeout Counter.

® Slot Time Period Counter.

® Collision Number Counter.

o Exponential Backoff Shift Register.

¢ Exponential Backoff Mask Logic.

® Timer Trigger Logic.

This procedure checks the operation cf the Backoff block, which resides in the serial side and is not easily
controlled. The Diagnose command is performed in two phases.

The format of the 82596 Diagnose command is:

82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
eLfs]i]x x x x x x x x x x[1 1 1]c|sfok]o]F]o 0 0 0 0 06 0 0 0 00
X X X X X X X X X X X XX X X X|a15 LINK OFFSET A0
Linear Mode
31 ODD WORD 16 15 EVEN WORD 0
[el]s]1]o 0o 0 0 0o 0 0o 0 0o 0ft 1 1]c]aloxo[F]o 0 0 0 0 0 0 0000
|31 LINK ADDRESS A0

Figure 36. Diagnose

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details).
EL,B,C,I,S

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (bits 16-18) — The Diagnose command. Value: 7h.

OK (bit 13) — Indicates error free completion.

F (bit 11) — Indicates that the self-test procedure has failed.
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RECEIVE FRAME DESCRIPTOR

Each received frame is described by one Receive Frame Descriptor (see Figure 37). Two new memory
structures are available for the received frames. The structures are available only in the Linear and 32-bit
Segmented modes.

Simplified Memory Structure

The first is the Simplified memory structure, the data section of the received frame is part of the RFD and is
located immediately after the Length Field. Receive Buffer Descriptors are not used with the Simplified struc-
ture, it is primarily used to make programming easier. If the length of the data area described in the Size Field
is smaller than the incoming frame, the following happens.

1. The received frame is truncated.
2. The No Resource error counter is updated.

3. If the 82596 is configured to Save Bad Frames the RFD is not reused; otherwise, the same RFD is used to
hold the next received frame, and the only action taken regarding the truncated frame is to update the
counter.

4. The 82596 continues to receive the next frame in the next RFD.

I—’ e < RECEIVE FRAME AREA »>
RFD 1
RFA .
PONITER STATUS l »| sTATUS —|-> STATUS _l—-> STATUS _I—b
STATISTICS R ham ham ham
“
P
o VALID EMPTY EMPTY EMPTY
COMMAND
BLOCK R e PARAMETERS
st DESCRIPTORS
| RED1 RBD2 RBD3 RBD4 RBDS
[] I ACT=cnt I 1 IACT-:M I—D ] l ACT=-cnt I [ I ACT=cnt —J—> ol ACT=-cnt _r
- o] -] -]
RECEIVE
BUFFER
DESCRIPTORS
A y y A A
VALID VALID
RECEIVE
BUFFERS DATA DATA
BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5
| ¢——— RECEVE FRAME LIST >le FREE FRAME LIST =
290218-15

Figure 37. The Receive Frame Area
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Note that this sequence is very useful for monitoring. If the 82596 is configured to Save Bad Frames, to
receive in Promiscuous mode, and to use the Simplified memory structure, any programmed length of received
data can be saved in memory.

The Simplified memory structure is shown in Figure 38.

scB
STATUS —J——b TO COMMAND LIST
CBL < RECEIVE FRAME AREA »
POINTER ! ; !
RFA ] FD1 ' FD2 FD3 FD4 '
POINTER [ ] ]
l—-r—h STATUS STATUS STATUS STATUS
STATISTICS ' ' '
: ham H ham han T .
: BUS : ' \ '
§ THROTTLE H ' '
e --d 1 1 t
v 1 1 ] 1 ] L] 1 1
' 1 1 1 1 L} 1 1 1
RECEIVE H VARIABLE \ ' 1 [ ] 1 [ \
FRAME ' DATA H TOEMPTY 1 EOEMPTY 8 vOEMPTY 8 '
DESCRIPTORS N FIELD ' ' ' ' ! 1 ' '
1 L] ) L 1 1
' ' ] 1 ' ] 1 1 '
' ' ] 1 [ ] ] 1 '
' ' b memewd - . e - ]
Ll 1 1
44— RECEIVE FRAME LIST ——ple- FREE FRAME LIST ——eeeee———————p!
. . h
290218-16

Figure 38. RFA Simplified Memory Structure

Flexible Memory Structure

The second structure is the Flexible memory structure, the data structure of the received frame is stored in
both the RFD and in a linked list of Receive Buffers—Receive Buffer Descriptors. The received frame is placed
in the RFD as configured in the Size field. Any remaining data is placed in a linked list of RBDs.

The Flexible memory structure is shown in Figure 39.
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SCB

TO COMMAND LIST
STATUS < RECEIVE FRAME AREA
CBl

L ' '
POINTER FD1 1 FD3 FD4 1
RFA » sTatus . STATUS STATUS .
POINTER I — I > l' >
STATISTICS ] ' - ] '

CONTROL
FIELD
VARIABLE
DATA
FIELD

! RBD1 RBD2

RECEIVE
FRAME
DESCRIPTORS

RECEIVE
BUFFER
DESCRIPTORS

A4 A 4

1
1
[
'
]
VALID ,
[}
DATA ' EMPTY EMPTY EMPTY
1
]
[
1
U
v

]
=

RECEIVE
BUFFERS
BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5
14— RECEIVE FRAME LIST >4 FREE FRAME LIST -———————}:
290218-17

Figure 39. RFA Flexible Memory Structure

Buffers on the receive side can be different lengths. The 82596 will not place more bytes into a buffer than
indicated in the associated RBD. The 82596 will fetch the next RBD before it is needed. The 82596 will
attempt to receive frames as long as the FBL is not exhausted. If there are no more buffers, the 82596
Receive Unit will enter the No Resources state. Before starting the RU, the CPU must place the FBL pointer in
the RBD pointer field of the first RFD. All remaining RBD pointer fields for subsequent RFDs should be “1s.” If
the Receive Frame Descriptor and the associated Receive Buffers are not reused (e.g., the frame is properly
received or the 82596 is configured to Save Bad Frames), the 82596 writes the address of the next free RBD
to the RBD pointer field of the next RFD.

Receive Buffer Descriptor (RBD)

The RBDs are used to store received data in a flexible set of linked buffers. The portion of the frame’s data
field that is outside the RFD is placed in a set of buffers chained by a sequence of RBDs. The RFD points to
the first RBD, and the last RBD is flagged with an EOF bit set to 1. Each buffer in the linked list of buffers
related to a particular frame can be any size up to 214 bytes but must be word aligned (begin on an even
numbered byte). This ensures optimum use of the memory resources while maintaining low overhead. All
buffers in a frame are filled with the received data except for the last, in which the actual count can be smaller
than the allocated buffer space.
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31 0DD WORD 16 15 EVEN WORD 0
elfsx x x x x x x x x x x x x x|c|[slok[o] sratuseirs o 0 0 0 0 olo
at5 RBD OFFSET Aola1s LINK OFFSET Aola
4th byte DESTINATION ADDRESS 1stbyte|8
SOURCE ADDRESS 15t byte|6th byte 12
6th byte 4th byte 16
X X X X X X X X X X X X X X X X LENGTH FIELD 20
Figure 40. Receive Frame Descriptor—82586 Mode
31 ODD WORD 1615 EVEN WORD 0
Els[o 0 0 0 0 000 0 ofsffo 0 of c[eloK STATUS BITS 0
A15 RBD OFFSET AolAts LINK OFFSET Aola
ofo] SIZE £oF] F [ ACTUAL COUNT 8
4thbyte DESTINATION ADDRESS 1stbyte|12
[SOURCE ADDRESS 1t byte|6th byte 16
6th byte 4th byte 20
LENGTH FIELD 24
OPTIONAL DATA AREA
Figure 41. Receive Frame Descriptor—32-Bit Segmented Mode
31 ODD WORD 16 15 EVEN WORD 0
EL{s[o 0 0 0 0 00 00 ofsFlo o o] c|BloK STATUS BITS 0
A31 LINK ADDRESS A0l4
A31 RECEIVE BUFFER DESCRIPTOR ADDRESS Aols
oo] SIZE eof[ F[ ACTUAL COUNT 12
4thbyte DESTINATION ADDRESS 15t byte|16
SOURCE ADDRESS Istbyte| 6th byte 20
6th byte 4th byte 24
’ LENGTH FIELD 28
OPTIONAL DATA AREA

Figure 42. Receive Frame Descriptor—Linear Mode
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where:
EL

SF

OK (bit 13)

STATUS

LINK ADDRESS
RBD POINTER

EOF
E

SIZE
ACT COUNT

MC

DESTINATION
ADDRESS

SOURCE ADDRESS

LENGTH FIELD

Appendix C

— When set, this bit indicates that this RFD is the last one on the RDL.
— When set, this bit suspends the RU after receiving the frame.
— This bit selects between the Simplified or the Flexible mode.
0 — Simplified mode, all the RX data is in the RFD. RBD ADDRESS field is all

“q8.)

1 — Flexible mode. Data is in the RFD and in a linked list of Receive Buffer De-
scriptors.

— This bit indicates the completion of frame reception. It is set by the 82596.

— This bit indicates that the 82596 is currently receiving this frame, or that the 82596
is ready to receive the frame. It is initially set to 0 by the CPU. The 82596 sets it to
1 when reception set up begins, and to 0 upon completion. The C-and B bits are
set during the same operation.

— Frame received successfully, without errors. RFDs with bit 13 equal to 0 are possi-
ble only if the save bad frames, configuration option is selected. Otherwise all
frames with errors will be discarded, although statistics will be collected on them.

— The results of the Receive operation. Defined bits are,

Bit 12:
Bit 11:
Bit 10:
Bit9:
Bit 8:
Bit 7:
Bit6:
Bit 5:

Bits 2-4:
Bit 1:

Bit 0:

Length error if configured to check length

CRC error in an aligned frame

Alignment error (CRC error in misaligned frame)
Ran out of buffer space—no resources

DMA Overrun failure to acquire the system bus.
Frame too short.

No EOP flag (for Bit stuffing only)

When the SF bit equals zero, and the 82596 is configured to save bad
frames, this bit signals that the receive frame was truncated. Otherwise it
is zero.

Zeros

When it is zero, the destination address of the received frame matches
the IA address. When it is a 1, the destination address of the received
frame did not match the individual address. For example, a multicast
address or broadcast address will set this bit to a 1.

Receive collision, a collision is detected during reception.

— A 16-bit offset (32-bit address in the Linear mode) to the next Receive Frame
Descriptor. The Link Address of the last frame can be used to form a cyclical list.

— The offset (address in the Linear mode) of the first RBD containing the received
frame data. An RBD pointer of all ones indicates no RBD.

— These fields are for the Simplified and Flexible memory models. They are exactly
the same as the respective fields in the Receive Buffer Descriptor. See the next
section for detailed explanation of their functions.

— Multicast bit.

— The contents of the destination address of the receive frame. The field is 0 to 6
bytes long.

— The contents of the Source Address field of the received frame. It is O to 6 bytes

long.

— The contents of this 2-byte field are user defined. In 802.3 it contains the length of
the data field. It is placed in memory in the same order it is received, i.e., most
significant byte first, least significant byte second.
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NOTES

1. The Destination address, Source address and Length fields are packed, i.e., one field immediately follows
the next.

2. The affect of Address/Length Location (No Source Address Insertion) configuration parameter while re-
ceiving is as follows:

— 82586 Mode: The Destination address, Source address and Length field are not used, they are placed in
the RX data buffers.

— 32-Bit Segmented and Linear Modes: when the Simplified memory model is used, the Destination address,
Source address and Length fields reside in their respective fields in the RFD. When the Flexible memory
strucrture is used the Destination address, Source address, and Length field locations depend on the SIZE
field of the RFD. They can be placed in the RFD, in the RX data buffers, or partially in the RFD and the rest
in the RX data buffers, depending on the SIZE field value.

82586 Mode
31 ODD WORD 16 15 EVEN WORD 0
A15 NEXT RBD OFFSET oleorF] F [ ACTUAL COUNT 0
X X X X X X X X|A23 RECEIVE BUFFER ADDRESS 0|4
X X X X X X X X X X X x xx x x[ec][x] SIZE 8
32-Bit Segmented Mode
3 0DD WORD 16 15 EVEN WORD 0
a15 NEXT RBD OFFSET aoleor] F | ACTUAL COUNT )
A31 RECEIVE BUFFER ADDRESS A0|4
0 00000000000O00O0O0OO[E[P] SiZE 8
Linear Mode
3 0DD WORD 1615 EVEN WORD 0
0 0000000000000 O OJEOFF] ACTUAL COUNT 0
A31 NEXT RBD ADDRESS A0|4
A31 RECEIVE BUFFER ADDRESS Aojs
0 0000000000000 O O[E[P SIZE

Figure 43. Receive Buffer Descriptor
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where:
EOF

ACT COUNT

NEXT BD ADDRESS

BUFFER ADDRESS

EL
p

SIZE

— Indicates that this is the last buffer related to the frame. It is cleared by the CPU
before starting the RU, and is written by the 82596 at the end of reception of the
frame.

— Indicates that this buffer has already been used. The Actual Count has no meaning
unless the F bit equals one. This bit is cleared by the CPU before starting the RU,
and is set by the 82596 after the associated buffer has been. This bit has the same
meaning as the Complete bit in the RFD and CB.

— This 14-bit quantity indicates the number of meaningful bytes in the buffer. It is
cleared by the CPU before starting the RU, and is written by the 82596 after the
associated buffer has already been used. In general, after the buffer is full, the
Actual Count value equals the size field of the same buffer. For the last buffer of
the frame, Actual Count can be less than the buffer size.

— The offset (absolute address in the Linear mode) of the next RBD on the list. It is
meaningless if EL=1.

— The starting address of the memory area that contains the received data. In the
82586 mode, this is a 24-bit address (with pins A24-A31=0). In the 32-bit Seg-
mented and Linear modes this is a 32-bit address.

— Indicates that the buffer associated with this RBD is last in the FBL.

— This bit indicates that the 82596 has already prefetched the RBDs and any change
in the RBD data will be ignored. This bit is valid only in the new 82596 memory
modes, and if this feature has been enabled during configure command. The
82596 Prefetches the RBDs in locked cycles; after prefetching the RBD the 82596
performs a write cycle where the P bit is set to one and the rest of the data remains
unchanged. The CPU is responsible for resetting it in all RBDs. The 82596 will not
check this bit before setting it.

— This 14-bit quantity indicates the size, in bytes, of the associated buffer. This quan-
tity must be an even number.
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ELECTRICAL AND TIMING CHARACTERISTICS

DC Characteristics

Tc = 0°C-85°C, Vo = 5V +10% LE/BE have MOS levels (see VL, VMIH)-
All other signals have TTL levels (see Vi, Vin, VoL, Vor)-

Symbol Parameter Min Max Units Notes
ViL Input Low Voltage (TTL) -0.3 +0.8 \
Vin Input High Voltage (TTL) 20 Vec + 03 . \'
VmiL Input Low Voltage (MOS) -0.3 +0.8. v
VMIH Input High Voltage (MOS) 37 “{ Vgg+03 v
VoL Output Low Voltage (TTL) | 048 v loL = 4.0 mA(1)
Vo RXC, TXC Input Low Voltage | “~0.5: 0.6 Y
VoM AXC, TXC Input High Voltags. | 3.3 |+ Vgg+0.5 v
VoH Output High Voltage (TTLY | .24 | v loH = 0.9mA—1 mA(1)
M Input Leakage Current . +15 pA 0< VN < Voo
Lo Output Leakage Current +15 pA 0.45 < Vout < Vco
CiN Capacitance of Input Buffer 10 pF FC = 1 MHz
Cout Capacitance of Input/Output 12 pF FC = 1 MHz
Buffer
CcLk CLK Capacitance 20 pF FC = 1 MHz
Icc Power Supply 200 mA At 25 MHz
lcc Power Supply 300 mA At 33 MHz
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AC Characteristics

82596CA INPUT/OQUTPUT SYSTEM TIMINGS

Tc = 0°C-85°C, Vcc = 5V +10%. These timing assume the Ci_ on all outputs is 50 pF unless otherwise
specified. C|_ can be 20 pF to 120 pF however timings must be derated. All timing requirements are given in
nanoseconds. ]

25 MHz

Symbol Parameter win Max Notes

Operating Frequency 12.5 MHz 25 MHz 1X CLK Input
T CLK Period . 40 80
T1a CLK Period Stability 0.1% Adjacent CLK A
T2 CLK High 14 2.0v
T3 CLK Low 14 0.8v
T4 CLK Rise Time 4 0.8V to 2.0V
T5 CLK Fall Time 4 2.0Vto 0.8V
T6 BEn, LOCK, and A2-A31 Valid Delay 3 22
T6a BLAST, PCHK Valid Delay 3 27
T7 BEn, LOCK, BLAST, A2-A31 Float Delay 3 30
T8 W/R and ADS Valid Delay 3 22
T9 W/R and ADS Float Delay 3 30
T10 DO0-D31, DPn Write Data Valid Delay 3 22
T D0-D31, DPn Write Data Float Delay 3 30
T12 HOLD Valid Detay 3 22
T13 CA and BREQ Setup Time 7 1,2
T14 CA and BREQ Hold Time 3 1,2
T15 BS16 Setup Time 8 2
T16 BS76 Hold Time 3 2
T17 BRDY, RDY Setup Time 8 2
T8 BRDY, RDY Hold Time 3 2
T19 D0-D31, DPn READ Setup Time 5 2
T20 D0-D31, DPn READ Hold Time 3 2
T21 AHOLD and HLDA Setup Time 10 1,2
T22 AHOLD Hold Time 3 1,2
T22a HLDA Hold Time 3 1,2
T23 -‘RESET Setup Time 10 1,2
T24 RESET Hold Time 3 1,2
T25 INT/INT Valid Delay 1 26
T26 CA and BREQ, PORT Pulse Width 2T 1,2,3
T27 D0-D31 CPU PORT Access Setup Time 5 2
T28 D0-D31 CPU PORT Access Hold Time 3 2
T29 PORT Setup Time 2
T30 PORT Hold Time 3 2
T31 BOFF Setup Time 10 2
T32 BOFF Hold Time 3 2
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AC Characteristics (Continued)

82596CA INPUT/OUTPUT SYSTEM TIMINGS

Tc = 0°C-85°C, Voo = 5V =5%. These timing assume the C_ on all outputs is 50 pF unless otherwise
specified. C|_can be 20 pF to 120 pF, however timings must be derated. All timing requirements are given in
nanoseconds.

Symbol Parameter 33 MHz Notes
Min Max
Operating Frequency 12.5 MHz 33 MHz 1X CLK Input
T1 CLK Period 30 80
T1a CLK Period Stability 0.1% Adjacent CLK A
T2 CLK High 11 2.0V
T3 CLK Low 1 0.8V
T4 CLK Rise Time 3 0.8V to 2.0V
T5 - CLK Fall Time 3 2.0Vto 0.8V
T6 BEn, LOCK, and A2-A31 Valid Delay 3 19
Téa BLAST, PCHK Valid Delay 3 22
T7 BEn, LOCK, BLAST, A2-A31 Float Delay 3 20
T8 W/R and ADS Valid Delay 3 19
T9 W/R and ADS Fioat Delay 3 20
T10 D0-D31, DPn Write Data Valid Delay 3 19
T DO0-D31, DPn Write Data Float Delay 3 20
T12 HOLD Valid Delay 3 19
T13 CA and BREQ Setup Time 7 1,2
T14 CA and BREQ Hold Time 3 1,2
T15 BS16 Setup Time 6 2
T16 BS76 Hold Time 3 2
T17 BRDY, RDY Setup Time 6 2
T18 BRDY, RDY Hold Time 3 2
T19 D0-D31, DPn READ Setup Time 5 2
T20 D0-D31, DPn READ Hold Time 3 2
T21 AHOLD and HLDA Setup Time 8 1,2
T22 AHOLD Hold Time 3 1,2
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AC Characteristics (Continued)
82596CA INPUT/OUTPUT SYSTEM TIMINGS

C_ on all outputs is 50 pF unless otherwise specified.
All timing requirements are given in nanoseconds.

33 MHz L
Symbol Parameter in Max
T22a HLDA Hold Time . : 3 1,2
T23 RESET Setup Time 8 1,2
T24 RESET Hold Time ) 3 1,2
T25 INT/INT Valid Delay 1 20
T26 CA and BREQ, PORT Pulse Width 271 1,2,3
T27 DO-D31 CPU PORT Access Setup Time 5 2
T28 DO0-D31 CPU PORT Access Hold Time 3 2
T29 PORT Setup Time 7 2
T30 PORT Hold Time 3 2
T31 BOFF Setup Time 8 2
T32 BOFF Hold Time 3 2

NOTES:

1. RESET, HLDA, and CA are internally synchronized. This timing is to guarantee recognition at next clock for RESET, HLDA
and CA.
2. All set-up, hold and delay timings are at maximum frequency specification Fmax, and must be derated according to the
following equation for operation at lower frequencies: |
Tderated = (Fmax/Fopr) X T
where:
Tderate = Specifies the value to derate the specification.
Fmax = Maximum operating frequency.
Fopr = Actual operating frequency.
T = Specification at maximum frequency.
This calculation only provides a rough estimate for derating the frequency. For more detailed information, contact your
Intel Sales Office for the data sheet supplement.
3. CA pulse width need only be 1 T1 wide if the set up and hold times are met; BREQ must meet setup and hold times and
need only be 1 T1 wide.

TRANSMIT/RECEIVE CLOCK PARAMETERS

Symbol Parameter _ 20MHz 'Notes
- Min Max

136 TXC Cycle - 50 1,3
T38 TxC Rise Time ) ) 5 1
T39 TxC Fall Time - 5 1
T40 TxC High Time 19 1,3
T41 TxC Low Time 18 1,8
T42 TxD Rise Time ‘ 10 4
T43 TxD Fall Time S e 10 4
Ta4 TxD Transition T 20 2,4
T45 TxC Low to TxD Valid 25 . 4,6
T46 TxC Low to TxD Transition 25 2,4
T47 TxC High to TxD Transition 25 2,4
T48 TxC Low to TxD High (At End of Transition) 25 4
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TRANSMIT/RECEIVE CLOCK PARAMETERS (Continued)

291

Symbol Parameter 20 MHz Not:
Min Max
RTS AND CTS PARAMETERS
T49 TxC Low to RTS Low, 25 5
Time to Activate RTS
T50 CTS Low to TxC Low, CTS Setup Time 20
T51 TxC Low to CTS Invalid, CTS Hold Time 10 7
T52 TxC Low to RTS High 25 5
RECEIVE CLOCK PARAMETERS
753 RXC Cycle 50 1,3
T54 RXC Rise Time 5 1
T55 RXC Fall Time -5 1
T56 RXC High Time 19 1
T57 RXC Low Time 18 1
RECEIVED DATA PARAMETERS
T58 RXD Setup Time 20
T59 RXD Hold Time 10
T60 RXD Rise Time 10
T61 RXD Fall Time 10
CRS AND CDT PARAMETERS
T62 CDT Low to TXC HIGH 20
External Collision Detect Setup Time
T63 TXC High to TDT Inactive, CDT Hold Time 10
Te4 CDT Low to Jam Start 10
T65 CRS Low to TXC High, 20
Carrier Sense Setup Time
T66 TXC High to CRS Inactive, CRS Hold Time 10
(Internal Collision Detect)
T67 CRS High to Jamming Start, 12
T68 Jamming Period 11
T69 RS High to RXC High, 30
CRS Inactive Setup Time
T70 RXC High to CRS High, 10
CRS Inactive Hold Time
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TRANSMIT/RECEIVE CLOCK PARAMETERS (Continued)

Symbol Parameter Notes
INTERFRAME SPACING PARAMETERS
T I Interframe Delay ; 9
EXTERNAL LOOPBACK-PIN PARAMETEE?‘"
T72 TXC Low to [(PBK Low - T36 4
T73 TXC Low to LPBR High.-.. T36

NOTES:

1. Special MOS levels. Vgy. = 0.9V and Vgi =

2. Manchester only.

3. Manchester. Needs 50% duty cycle.

4.1 TTL load + 50 pF.

5.1 TTL load + 100 pF.

6. NRZ only. >

7. Abnormal end of transmission—CTS expires before RTS.

8. Normal end to transmission.

9. Programmable value:
T71 = Njgg ® T36
where: Njgs = the IFS configuration value
(if Nips is less than 12 then Nigg is forced to 12).
10. Programmable value:
T64 = (Ncpr ® T36) + x*T36
(If the collision occurs after the preamble)
where:
Ncpr = the collision detect filter configuration value,
and
x = 12,13, 14, 0or 15
11.T68 = 32 T36
12. Programmable value:
T67 = (Ncsr® T36) + x*T36
where: Ncgr = the Carrier Sense Filter configuration
value, and
x =12,13,14,0r 15
13. To guarantee recognition on the next clock.
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82596CA BUS OPERATION

The following figures show the 82596CA basic bus cycle and basic burst cycle.

Please refer to the 32-Bit LAN Components Manual.

OLE ., ™M T2, ™M T2, T T2 T T2 HDLE

' ' ' ' ' ' ' ' '

!

[\
: D O :
‘ : . .
W/R \ , \ \ 1 ’ 1 |
1 t +

RDY HHNOH‘HH!HH'HHH\ 'NHNUHHH\ ’HHHUHNH\ ’HHHHHHH\ 'HHH
: .
. !
! !
! .
1 \ \ : [ \ : [

! !

A31-A2
BEO-3

'
'
'
'
.
T
'
'
|
T
1
"
'
'
'

BLAST

DATA

b
I
=

'
|
'
'
'
'
'
'
'
'
'
'

O
hrd

READ WRITE RE’AD ' WR‘lTE
200218-40

Figure 44. Basic 82596CA Bus Cycle

oLE , T, T2, T2, T2 | T2, ADLE
| | : | : |

G S

A b0t (YY) RN oo RN v o RV 111

l ' ' ' ' '
' | ' '

| .
arov KOCCOOOOCRCKKNOO00ROnonee. /oo, /0000 /X000 /xoan
V

BLAST ' ] 1 1 1
){ [ ro\ Z
] ' t 1 )
. .
DATA _._._O_O_D_D__
. .
!
: ! ' : '
:
. R G |

Figure 45. Basic 82596CA Burst Cycle

' 1 '
' ' '
' ' '
' ' i
' ' '
l ' '
' ' '
| | |
' ' '

2
g
g

|
x|
=i

'
'
'
'

290218-41

1-99



294  Appendix C

SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS

The measurements should be done at:

e Tc = 0°C-85°C, Voo = 5V +£10%, C = 50 pF unless otherwise specified.

e A.C. testing inputs are driven at 2.4V for a logic ““1” and 0.45V for a logic “0”.
¢ Timing measurements are made at 1.5V for both logic “1” and “0”.

* Rise and Fall time of inputs and outputs signals are measured between 0.8V and 2.0V respectively unless
otherwise specified.

® All timings are relative to CLK crossing the 1.5V level.
e All A.C. parameters are valid only after 100 pus from power up.

2.4V

s X 1.5V Test Point —X

290218-18

290218-19

Figure 46. CLK Timings

Two types of timing specifications are presented below:
1. Input Timing—minimum setup and hold times.
2. Output Timings—output delays and float times from CLK rising edge.

Figure 47 defines how the measurements should be done:

Lil/—-\_]
CLK

|-—Ta —-~’n»1
X X—1.5v

[ Tx
[ Tn —=| “
)—' 1.5v

LEGEND: 29021820
Ts = Input Setup Time

Th = Input Hold Time

Tn = Minimum output delay or Mininum float delay

Tx = Maximum output gelay or Maximum float delay

Figure 47. Drive Levels and Measurements Points for A.C. Specifications

Ts = T13, T15, T17, T19, T21, T23, T27, T29, T31
Th = T14, T16, T18, T20, T22, T22a, T24, T28, T30, T32
Tn = T6, T6a, T7, T8, T9, T10, T11, T12, T25

Tx = T6, Téa, T7, T8, T9, T10, T11, T12, T25
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INPUT WAVEFORMS

CLK

T3 T4
BREQ !

T26
290218-21

Figure 48. CA and BREQ Input Timing

cLK l\ ;

Tzs-I
INT/INT . —1.5V

—T

290218-22

Figure 49. INT/INT Output Timing

a LT LILPLLILILT

nz~] nz
HOLD /l; 722

T21 T220 |

‘I’31 132
BOFF —.I
AHOLD
HLDA

290218-23

Figure 50. HOLD/HLDA Timings

o _/I"\f\_f\/'\_

RDY -
BRDY I 15V
T19
D31-DO
DP3-DPO :)C Y

T15 [ T16
BS16 x x— 1.5v

Figure 51. Input Setup and Hold Time

290218-24

1-101



296

Appendix C

T T2

CLK /

MIN MAX

A31=A2, BEn,
LOCK (T6, V“ﬂ:}m VALID n+1
PCHK, BLAST (Téa) =
|

W/R, ADS
MAX
DP3-DPO -
D31-D0 nggzzx VALID DATA
(OuTPUT)
290218-25
Figure 52. Output Valid Delay Timing
TN
— MIN MAX
A31-A2, BEn FLOAT
LOCK, BLAST VALID n
PCHK — To
MIN MAX
J— FLOAT
W/R,ADS VALID n
T11
MIN MAX
DP3-DPO FLOAT
D31-DO VALID n
(OUTPUT)
290218-26
Figure 53. Output Float Delay Timing
CLK
T29 T30
T26
PORT
127 —»fe-T28
DO-D31 1.5V

290218-27

Figure 54. PORT Setup and Hold Time
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CLK
T24
RESET 1.5v

T23
290218-28

Figure 55. RESET Input Timing

SERIAL AC TIMING CHARACTERISTICS

3.0v

0.9V cemc—

138
T54

T40
156

139
155

A [

136
153

L—Tu~—‘
157
|

290218-29

Figure 56. Serial Input Clock Timing
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Figure 57. Transmit Data Waveforms
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™C
RTS
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le-150 7
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—
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RS 145 T48
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\l -
(NRZ) F‘% \e/ e

47—
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Figure 58. Transmit Data Waveforms

e AT

RXC

159+ —»| |=-T60,T61

RXD
290218-32
Figure 59. Receive Data Waveforms (NRZ)
m .
T69 70+
CRS
290218-33

Figure 60. Recelve Data Waveforms (CRS)
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OUTLINE DIAGRAMS

132 LEAD CERAMIC PIN GRID ARRAY PACKAGE INTEL TYPE A

D
n!
?1.65 Si—
REF. SEATING
Lo~ 28 (ALL PINS)
PIN C34888]
3¢ oo
L T
SWAGGED
SWAGGE oEiL
229ger. IR
45° CHAMFER mm (inch)
(INDEX CORNER)
200218-34
Family: Ceramic Pin Grid Array Package
Symbol Millimeters Inches
Min Max Notes Min Max Notes
A 3.56 4.57 0.140 0.180
A4 0.76 1.27 Solid Lid 0.030 0.050 Solid Lid
Az 2.67 3.43 Solid Lid 0.105 © 0135 Solid Lid
A3 1.14 1.40 0.045 0.055
B 0.43 0.51 0.017 0.020
D 36.45 37.21 1.435 1.465
D4 32.89 33.15 . 1.295 1.305
€4 229 2.79 0.090 0.110
L 2.54 3.30 0.100 0.130
N 132 132
S4 1.27 2.54 0.050 0.100
ISSUE IWS 10/12/88
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Intel Case Outline Drawings
Plastic Quad Flat Pack (PQFP)
0.025 Inch (0.635mm) Pitch

Symbol Description Min J Max Min l Max Min | Max | Min | Max
N Leadcount 68 100 164 196

A Package Height 0.160/0.170 0.160{0.170 0.160{0.170{0.160{0.170
Al Standoff 0.020{0.030 0.020{0.030 0.020{0.030/0.020{0.030
D, E Terminal Dimension [0.675|0.685 0.875/0.885 1.275|1.285(1.475|1.485
D1, Et |Package Body 0.547|0.553 0.747(0.753 1.147|1.153[1.347{1.353
D2, E2 |Bumper Distance 0.697|0.703 0.897/0.903 1.297{1.303|1.497|1.503
D3, E3 |Lead Dimension 0.400 REF 0.600 REF 1.000 REF | 1.200 REF
D4, E4 |Foot Radius Location|0.623|0.637 0.823(0.837 1.223|1.237/1.423|1.437
L1 Foot Length 0.020{0.030 0.020(0.030 0.020{0.030{0.020(0.030
Issue |IWS Preliminary 12/12/88 INCH
Symbol Description Min | Max Min | Max Min | Max | Min | Max
N Leadcount 68 100 164 196

A Package Height 4.06 | 4.32 4.06 | 4.32 4.06 | 4.32| 4.06 | 4.32
A1 Standoff 0.51 | 0.76 0.51 | 0.76 0.51(0.76 | 0.51 | 0.76
D,E Terminal Dimension |17.15{17.40 22.23(22.48 32.39|32.64|37.47(37.72
D1, E1 |Package Body 13.89/14.05 18.97/19.13 29.13|29.29|34.21(34.37
D2, E2 |Bumper Distance 17.70|17.85 22.78{22.93 32.94/33.09|38.02|38.18
D3, E3 |Lead Dimension 10.16 REF 15.24 REF 25.40 REF | 30.48 REF
D4, E4 |Foot Radius Location|15.82|16.17 21.25|21.25 31.06/31.41/|36.14/36.49
L1 Foot Length 0.51|0.76 0.51|0.76 0.510.76 | 0.51 | 0.76
Issue |IWS Preliminary 12/12/88 mm
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mm (inch)

D2
o [@]8.20 (.028) @ [c[A®-B®[D®
D1

EEL

—BASE PLANE

EDJ/3\ b= AL

$[0.28 (.988)®c|AO®-BO DO ]

I-C-|SEATING PLANE
£8.18 (.884)

290218-35

Figure 61. Principal Dimensions and Datums

mm (inch)

7.25 (Bl @ [C]AG®-BO DO LA

.282 MM/MM_C(IN/IN) [A-B]

[
|
[8.25 (.81 ®|C|AG-BO DO A
[ 882 MM/MM (IN/IN) [A-B]

3.81 (.158) MAX TYP

SEE DETAIL M

N4
1.91 ¢.875) MAX TYP

$[0.25 (010 @[C[AG®-BO DO ]

[ [.o82 MMM (IN/INY[D]

$[2.25 PIH®|C[AO-BO DB A

1 [.g82 MM/MM_(IN/INY[D]

290218-36

Figure 62. Molded Details

1-107




302 Appendix C

I AT
I |

"

SEE DETAIL L

SEE DETAIL J

mm (inch) 290218-37

Figure 63. Terminal Details

[¢]e.13 (e @[ [A®-BO 0O /A

g.41 (.016)
9.20 (.088)
/Q\I:H-I X
2.20 (.088)
— || 8.14 (.8985)
0.31 (.812) | |= M =
.28 (.908) D4/E4 Ll.l "
[$]e.20 (.008) ®[C[A®-B® [DO /A 8 DEG.
2 DEG.
mm (inch) 290218-38
Detail J Detail L

Figure 64. Typical Lead .
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1. .
1.22 (.248) L
2.83 (.080)
2.98 (.835) MIN. :i 2 Y
2.03 (.889) I~
1.93 (.876)
02 —————ef
290218-39
mm (inch)
Figure 65. Detail M

REVISION HISTORY

The 82596 LAN Coprocessor data sheet version -003 contains updates and improveme.its to previous ver-
sions.

1. Added Pin Cross Reference table.

2. Added Bus Cycle figures.

1-109






Appendix

D

82588 High-Integration
LAN Controller*

*Reprinted by permission of Intel Corporation. Copyright/Intel Corporation 1990.
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Integrates ISO Layers 1 and 2

— CSMA/CD Medium Access Control
(MAC)

— On-Chip Manchester, NRZI
Encoding/Decoding

— On-Chip Logic Based Collision
Detect and Carrier Sense

Supports Mid-Range Industry Standard

LANs

— StarLAN (IEEE 802.3 1BASES5)

— IBM/PC Network-Baseband and
Broadband

High Level Command Interface
Offloads the CPU

Efficient Memory Use Via Multiple
Buffer Reception

2 Clocks per Data Transfer

User Configurable

— Up to 2 Mb/s Bit Rates with On-chip
Encoder/Decoder (High Integration
Mode)

— Up to 5 Mb/s with External Encoder/
Decoder (High Speed Mode)

No TTL Glue Required with iAPX 186
and 188 Microprocessors

Network Management and Diagnostics
— Short or Open Circuit Localization
— Station Diagnostics (External
Loopback)
— Self Test Diagnostics
Internal Loopback
User Readable Registers

The 82588 is a highly integrated CSMA/CD controller designed for cost sensitive, mid-range Local Area
Network (LAN) applications, such as personal computer networks.

At data rates of up to 2 Mb/s, the 82588 provides a highly integrated interface and performs: CSMA/CD Data
Link Control, Manchester, Differential Manchester or NRZI encoding/decoding, clock recovery; Carrier Sense,
and Collision Detection. This mode is called “‘High Integration Mode.” In the 82588 “High Speed Mode”, the
user can transfer data at a rate of up to 5 Mb/s. In this mode the physical link functions are done external to
the 82588.

The 82588 is available in a 28 pin DIP and 44 lead PLCC package and fabricated in Intel’s reliable HMOS Il 5
volt technology.

<l [T

W '

IETTTTRTIIT
T;giiééééliggigi

DECODER R
coLision J 231161-2
Loaic Figure 2. 82588 Pin
Configuration (DIP)

CLOCK GEN. _—
TIMING

DATA LINK

Figure 1. 82588 Block Diagram
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Table 1. Pin Description

Pin No.
Symbol Type Name and Function
DIP PLCC

D7 6 10 1/0 DATA BUS: The Data Bus lines are bi-directional three

D6 7 11 state lines connected to the system’s Data Bus for the

D5 8 12 transfer of data, commands, status and parameters.

D4 9 13

D3 10 14

D2 11 18

D1 12 19

DO 13 20

RD 5 9 | READ: Together with CS, DACKO or DACKT, Read controls
data or status transfers out of the 82588 registers.

WR 3 4 | WRITE: Together with CS, DACKO or DACKT, Write
controls data or command transfers into the 82588
registers.

Ccs 2 3 | CHIP SELECT: When this signal is LOW, the 82588 is
selected by the CPU for transfer of command or status.
The direction of data flow is determined by the RD or WR
inputs.

CLK 4 5 | CLOCK: System clock. TTL compatible signal.

RESET 25 40 | RESET: A HIGH signal on this pin will cause the 82588 to
terminate current activity. This signal is internally
synchronized and must be held HIGH for at least four Clock
cycles.

INT 26 41 o INTERRUPT: Active HIGH signal indicates to the CPU that
the 82588 is requesting an interrupt.

DRQO 17 26 (¢] DMA REQUEST (CHANNEL 0): This pin is used by the
82588 to request a DMA transfer. DRQO remains HIGH as
long as 82588 requires data transfers. Burst transfers are
done by having the signal active for multiple transfers.

DRQ1 18 27 (o} DMA REQUEST (CHANNEL 1): This pin is used by the
82588 to request a DMA transfer. DRQ1 remains HIGH as
long as 82588 requires data transfers. Burst transfers are
done by having the signal active or muitiple transfers.

DACKO 1 2 | DMA ACKNOWLEDGE (CHANNEL 0): When LOW, this
input signal from the DMA Controller notifies the 82588 that
the requested DMA cycle is in progress. This signal acts
like chip select for data and parameter transfer using DMA
channel 0.

DACK1 27 42 | DMA ACKNOWLEDGE (CHANNEL 1): When LOW, this
input signal from the DMA controller notifies the 82588 that
the requested DMA cycle is in progress. This signal acts
like chip select for data and parameter transfer using DMA
channel 1.
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Table 1. Pin Description (Continued)

Symbol Pin No. Type Name and Function

DIP PLCC

High Integration Mode

X1/X2 15/16 24/25 | OSCILLATOR INPUTS: These inputs may be used to
connect a quartz crystal that controls the internal clock
generator for the serial unit.

X1 may also be driven by a MOS level clock whose
frequency is 8 or 16 times the bit rate of Transmit/Receive
data. X2 must be left floating if X1 has an external MOS
clock.

High Speed Mode

TxC 15 24 | TRANSMIT CLOCK: This signal provides timing
information to the internal serial logic, depending upon the
mode of data transfer. For NRZ encoding, data is
transferred to the TxD pin on the HIGH to LOW clock
transition. For Manchester encoding the transmitted bit
center is aligned with the TXC LOW to HIGH transition.

RxC 16 25 1 RECEIVE CLOCK: This signal provides timing information
to the internal serial logic. NRZ data should be provided for
reception (RxD). The state of the RxD pin is sampled on
the HIGH to LOW transition of RxC.

The operating mode of the 82588 is defined when
configuring the chip.

TCLK/CRS 24 36 | In High Speed Mode, this pin is Carrier Sense, input CRS,
and is used to notify the 82588 that there is activity on the
serial link.

() In High Integration Mode, this pin is Transmit Clock, TCLK,
and is used to output the transmit clock.

g

23 35 | COLLISION DETECT: This input notifies the 82588 that a
collision has occurred. It is sensed only if the 82588 is
configured for external Collision Detect (external circuitry is
then required for detecting the collision).

19 31 | RECEIVE DATA: This pin receives serial data.

RxD
TxD 20 32 (0] TRANSMIT DATA: This pin transmits data to the Serial
Link. This signal is HIGH when riot transmitting.

RTS 21 33 (o} REQUEST TO SEND: When this signal is LOW, the 82588
notifies an external interface that it has data to transmit. it
is forced HIGH after a reset and when transmission is
stopped.

CTS 22 34 | CLEAR TO SEND: CTS enables the 82588 to start
transmitting data. Raising this signal to HIGH stops the
transmission.

VCC 28 1,43, 44 POWER: + 5V Supply

VSs 14 21,22,23 Ground
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Table 1. Pin Description (Continued)

Pin No.

Symbol
DIP PLCC

Type

Name and Function

NC 6
7
8
15
16
17

28

29

30

37

38

39

NO CONNECT: These pins are reserved for future use.

FUNCTIONAL DESCRIPTION

High Integration Mode

The 82588 LAN Controller is a highly integrated
CSMA/CD controller for cost sensitive LAN applica-
tions such as personal computer networks. Included
on chip is a programmable CSMA/CD controller, an
NRZI and Manchester encoder/decoder with clock
recovery, and two collision detection mechanisms.
With the additionof simple transceiver line drivers or
RF Modem, the 82588 performs all the major func-
tions of the ISO Physical and Data Link Layers.

CSMA/CD Controller

The 82588 on-chip CSMA/CD controller is program-
mable, which allows it to operate in a variety of LAN
environments, including industry standards such as
StarLAN (IEEE 802.3 1BASES5) and the 2 Mb/s IBM
PC Network (both baseband and broadband trans-
mission). Programmable parameters include:

— Framing (End of Carrier of SDLC)

— Address field length

— Station priority

— Interframe spacing

— Slot time

— CRC-32 OR CRC-16

Encoder/Decoder

The on-chip NRZI and Manchester encoder/decod-
er supports data rates up to 2 Mb/s. Manchester
encoding is typically used in baseband applications
and NRZI is used in broadband applications.

Collision Detection

One of the 82588's unique features is its on-chip
logic based collision detection. To ensure a high
probability of collision detection two mechanisms
are provided. The Code Violation method defines a
collision when a transition edge occurs outside the
area of normal transitions as specified by either the
Manchester or NRZI encoding methods. Bit Com-
parison method compares the signature of the trans-
mitted frame to the received frame signature (re-cal-
culated by the 82588 while listening to itself). If the
signatures are identical the frame is assumed to
have been transmitted without a collision.

System Interface

In addition to providing the functions necessary for
interfacing to the LAN, the 82588 has a friendly sys-
tem interface that eases the design effort. First, the
82588 has a high level command interface; that is
the CPU sends the 82588 commands such as
Transmit or Configure. This means the designer
does not have to write low level software to perform
these tasks, and it offloads the CPU in the applica-
tion. Second, the 82588 supports an efficient memo-
ry structure called Multiple Buffer Reception in which
buffers are chained together while receiving frames.
This is an important feature in applications with limit-
ed memory, such as personal computers. Third, the
82588 has two independent sixteen byte FIFO's,
one for reception and one for transmission. The Fi-
FO’s allow the 82588 to tolerate bus latency. Finally
the 82588 provides an eight byte data path that sup-
ports up to 4 Mbytes/second using external DMA.
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Network Management & Diagnostics

The 82588 provides a rich set of diagnostic and net-
work management functions including: internal and
external loopback, channel activity indicators, op-
tional capture of all frames regardless of destination
address (Promiscuous Mode), capture of collided
frames, (if address matches), and time domain re-
flectometry for locating fault points in the network
cable. The 82588 register Dump command ensures
reliable software by dumping the content of the
82588 registers into the system memory.

The next section will describe the 82588 system bus
interface, the 82588 network interface, and the
82588 internal architecture.

82588/Host CPU Interaction

The CPU communicates with the 82588 through the
system’s memory and 82588’s on-chip registers.
The CPU creates a data structure in the memory,
programs the external DMA controller with the start
address and byte count of the block, and issues the
command to the 82588.

The 82588 is optimized for operating with the iIAPX
186/188, but due to the small number of hardware
signals between the 82588 and the CPU, the 82588
can operate easily with other processors. The data
bus is 8 bits wide and there is no address bus.

Chip Select and Interrupt lines are used to communi-
cate between the 82588 and the host as shown in
the Figure 3. Interrupt is used by the 82588 to draw
the CPU’s attention. The Chip Select is used by the
CPU to draw the 82588's attention.

There are two kinds of transfer over the bus: Com-
mand/Status and data transfers. Command/Status
transfers are always performed by the CPU. Data
transfers are requested by the 82588, and are typi-
cally performed by a DMA controller. The table given
in Figure 4 shows the Command/Status and data
transfer control signals.

The CPU writes to 82588 using CS and WR signals.
The CPU reads the 82588 status register using CS
and RD signals.

MEMORY CPU

0 INT
N

8 BIT SYSTEM BUS D) >

) B .
DRQO ﬁ cs

DRO1
82588

DACK1 T]

LINE DRIVERS,
OR RF MODEM

: e

SERIAL LiNK

DMA
CONTROLLER

k=l
||
10
X
Ol

231161-3

Figure 3. 82588/HOST CPU Interaction

To initiate an operation like Transmit or Configure
(see Figure 5), a Write command from CPU to 82588
is issued by the CPU. A Read operation from CPU
gives the status of the 82588. Although there are
four status registers they're read using the same
port in a round robin fashion (Figure 6).

Any parameters or data associated with a command
are transferred between the memory and 82588 us-
ing DMA. The 82588 has two data channels, each
having Request and Acknowledge lines. Typically .
one channel is used to receive data and other to
transmit data and perform all the other initialization
and maintenance operations like Configure, Address
Set-Up, Diagnose, etc. The channels are identical
and can be used interchangeably.

When the 82588 requires access to the memory for
parameter or data transfer it activates the DMA re-
quest lines and uses the DMA controller to achieve
the data transfer. Upon the completion of an opera-
tion, the 82588 interrupts the CPU. The CPU then
reads results of the operation (the status of the
82588).
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Pin Name Function
CS* RD WR

1 X X No transfer to/from Command/Status

0 1 1

0 0 0 lllegal

0 0 1 Read from status register

0 1 0 Write to Command register
DACKO[DACK1]* RD WR

1 X X No DMA transfer

0 1 1

0 0 0 lllegal

0 0 1 Data Read from DMA channel 0 [or 1]

0 1 0 Data Write to DMA channel 0 [or 1]

* Only one of CS, DACKO and DACK1 may be active at any time.

COMMANDS

NOP —
IA-SETUP —
CONFIGURE —
MC-SETUP -
TRANSMIT —
TDR —
DUMP —
DIAGNOSE —
RETRANSMIT  —

Figure 4. Databus Control Signals and Their Functions

7 6 5 4 3 2 1 0
T T T T
INT- | pNTR | CHNL COMMANDS
ACK.
] L1 ]
COMMAND REGISTER
VALUE COMMANDS VALUE
0 ABORT — 13
1 RECEIVER-ENABLE — 8
2 ASSIGN NEXT BUF — 9
3 RECEIVE-DISABLE — 10
4 STOP-RECEPTION — 1
5 RESET — 14
6 FIX PTR —  15(CHNL=1)
7 RLS PTR —  15(CHNL=0)
12

Figure 5. Command Format and Operation Values
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7 6 5 4 3 2 1 0
Status 0 l INT { RCV ‘ EXEC | CHNL l EVENT
1 1
Status 1 r l [ [ RESULT 1 l | l
1
Status 2 | | | | RESULT 2 I | I
1
RCV BUFF  CHNG | EXEC
Status 3 CHNL RCV STATE NO. OF BUF CHNL EXEC STATE
EVENTS VALUE (STATUS 0)

|A-SETUP-DONE —_ 1

CONFIGURE-DONE — 2

MC-SETUP-DONE — 3

TRANSMIT-DONE — 4

TDR-DONE - 5

DUMP-DONE - 6

DIAGNOSE-PASSED —_ 7

END OF FRAME — 8

REQUEST NEXT BUFFER — 9

RECEPTION ABORTED - 10

RETRANSMIT-DONE — 12

EXECUTION-ABORTED — 13

DIAGNOSE-FAILED — 15

Figure 6. Status Registers and Event Values

Transmitting a Frame

To transmit a frame, the CPU prepares a Transmit
Data Block in memory as shown in Figure 7. Its first
two bytes specify the length of the rest of the block.
The next few bytes (Up to 6 bytes long) contain the
destination address of the node it is being sent to.
The rest of the block is the data field. The CPU pro-
grams the DMA controller with the start address of
the block, length of the block and other control infor-
mation and then issues the Transmit command to
the 82588.

Upon receiving the command, the 82588 fetches the
first two bytes of the block to determine the length of
the block. If the link is free, and the first data byte
was fetched, the 82588 begins transmitting the pre-
amble and concurrently fetches the bytes from the
Transmit Data Block and loads them into a 16 byte
FIFO to keep them ready for transmitting. The FIFO
is a buffer between the serial and parallel part of the
82588. The on-chip FIFOs help the 82588 to tolerate

system bus latency as well as provide efficient us-
age of system bandwidth.

The destination address is sent out after the pream-
ble. This is followed by the source or the station indi-
vidual address, which is stored earlier on the 82588
using the IA-SETUP command. After that, the entire
information field is transmitted followed by a CRC
field calculated by the 82588. If during the transmis-
sion of the frame, a collision is encountered, then
the transmission is aborted and a jam pattern is sent
out after completion of the preamble. The 82588
generates an Interrupt indicating the experience of a
collision and the frame has to be re-transmitted. Re-
transmission is done by the CPU exactly as the
Transmit command except the Re-Transmit com-
mand keeps track of the number of collisions en-
countered. When the 82588 gets the Retransmit
command and the exponential back-off time is ex-
pired, the 82588 transmits the frame ‘again. The
transmitted frame can be coded to either Manches-
ter, Differential Manchester or NRZI methods.

1-192




82588 High-Integration LAN Controller

Collision Detection

The 82588 eliminates the need for external collision
detection logic, in most applications, while easing or
eliminating the need for complex transceivers. Two
algorithms are used for collision detection: Bit Com-
parison and Code Violation. The Bit Comparison
Method is useful in Broadband networks where
there are separate transmit and receive channels.
Bit Comparison compares the “signature” of the
transmitted data and received data at the end of the

313

collision window in any network configuration. This
algorithm calculates the CRC after a programmable
number of transmitted bits, holds this CRC in a regis-
ter, and compares it with received data's CRC. A
CRC or “signature” difference indicates a collision.
The code violation is detected if the encoding of the
received data has any bit that does not fit the encod-
ing rules. The code violation method is useful in
short bus topology and serial backplane applications
where bit attenuation over the bus is negligible.

BLOCK BYTE COUNT

DESTINATION ADDRESS —

DATA FIELD

PREAMBLE
GENERATED BY 82568
SFD (BOF FLAG)
DESTINATION ADDRESS FROM 82508
INDIVIDUAL
SOURCE ADDRESS ADDRESS

L

CPU GENERATED

LENGTH FIELD

DATA STRUCTURE IN MEMORY
(TRANSMIT DATA BLOCK)

INFORMATION FIELD

FRAME CHECK SEQUENCE

EOF FLAG (OPTIONAL)

GENERATED BY 82588

PADDING (OPTIONAL)

231161-4

Figure 7. The 82588 Frame Structure and location of Data element in System Memory

DESTINATION
BLOCK LENGTH ADDRESS
DESTINATION SOURCE
ADDRESS ADDRESS
BLOCK
LENGTH
INFORMATION —Z
INFORMATION
DATA BLOCK IN MEMORY FOR
TRANSMISSION
FRAME STATUS

SINGLE BUFFER RECEPTION
231161-5

Figure 8. Single Buffer Reception
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Receiving a Frame

The 82588 can receive a frame when its receiver
has been enabled. The received frame is decoded
by either on-chip Manchester, Differential Manches-
ter or NRZI decoders in High Integration Mode and
NRZI in High Speed Mode. The 82588 checks for an
address match for an individual address, a Mulitcast
address or a Broadcast address. in the Promiscuous
mode the 82588 receives all frames. Only when the
address match is successful does the 82588 trans-
fer the frame to the memory using the DMA control-
ler. Before enabling the receiver, the CPU makes a
memory buffer hrea available to the Receive Unit
and programs the starting address of the DMA con-
troller. The received frame is transferred to the
memory buffer in the format shown in Figure 8. This
method of reception is called “Single Buffer” recep-
tion. The entire frame is contained in one continuous
buffer. Upon completion of reception the total num-
ber of bytes written into the memory buffer is loaded
into status registers 1 and 2 and the status of the
reception itself is appended to the received frame.
An interrupt to the CPU follows.

If the frame size is unknown, memory usage can be
optimized by using “Multiple Buffer” reception.

This way the user does not have to allocate large
memory space for short frames. Instead, the 82588
can dynamically allocate memory space as it re-
ceives frames. This method requires both DMA

channels alternately to receive the frame. As the
frame reception starts, the 82588 interrupts the CPU
and automatically requests assignment of the next
sequential buffer. The CPU does this and loads the
second DMA channel with the next buffer informa-
tion so that the 82588 can immediately switch to the
other channel as soon as the current buffer is full.
When the 82588 switches from the first to the sec-
ond buffer it again interrupts the CPU requesting it to
allocate another buffer on the other (previous) chan-
nel in advance. This process continues until the en-
tire frame is received. The received frame is spread
over multiple memory buffers. The link between the
buffers is easily maintained by the CPU using a buff-
er chain descriptor structure in memory (see
Figure 9).

This dynamic (pre) aliocation of memory buffers re-
sults in efficient use of available storage when han-
dling frames of widely differing sizes. Since the buff-
ers are pre-allocated one block in advance, the sys-
tem is not time critical.

80188 Based System

Figure 10 shows a high performance, high-integra-
tion configuration of the 82588 with the 80188 in a
typical iAPX188-based microcomputer. The 80188
controls the 82588, as well as providing DMA control
services for data transfer, using its on-chip two
channel DMA controller.

DEST ADDR

SOURCE ADDR

BUFFER #

@ BUFFER 1

INFO 1

@ BUFFER 2

@ BUFFERN

[]
[]
[4

BUFFER CHAIN DESCRIPTION
(MANAGED BY CPU)

INFO 2 BUFFER # 2

INFO N
BUFFER /N

STATUS

231161-6

Figure 9. Multiple Buffer Reception
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Link Interface

The Serial Interface Mode configuration parameter
selects either a highly integrated Direct Link inter-
face (High Integration Mode) or a highly flexible
Transceiver Interface (High Speed Mode).

Application

In the High Integration Mode it is possible to connect
the 82588 on a very short “Wired OR” link, on a
longer twisted pair cable, or a broadband connec-
tion.

Twisted Pair Connection

The link consists of a twisted pair that interconnects
the 82588. The transmit data pin is connected via

a driver and the receive data pin is connected via a
buffer. The twisted pair must be properly terminated
to prevent reflections.

In the minimum configuration, TxD and RxD are con-
nected to the twisted pair and CTS is grounded. The
82588 may control the driver with the RTS pin. It is
also possible to use external circuitry for performing
collision detection, and feeding it to the 82588
through the CDT pin.

Broadband Connection

The 82588 supports data communications over a
broadband link in both its modes. Proper MODEM
interface should be provided. Collision Detection by
Bit Comparison, in High Interface Mode, can be ap-
plied to transmission over broadband links.
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Figure 10. 80188 Based System
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Absolute Maximum Ratings*
Ambient Temperature Under Bias ....0°C to +70°C

Storage Temperature .......... —65°Cto +150°C

Voltage on Any Pin With
RespecttoGround................ —1.0Vto 7V

Power Dissipation...................... 1.7 Watts

D.C. Characteristics

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

(Ta = 0°C to +70°C; T¢ (DIP) = 52°C to 108°C, Tc (PLCC) = 63°C to 116°C; VCC = +5V £10%)

TxC, RxC have MOS levels (See VMIL, VMIH). All other signals have TTL levels (See VIL, VIH, VOL, VOH).

Symbol Parameter Min Max Units Test Conditions
VIL Input Low Voltage -05 +0.8 \
(TTL)
VIH Input High Voltage 2.0 VvCC + v
(TTy 0.5
voL Output Low Voltage 0.45 v IOL = 2.0 mA
(T
VOH Output High Voltage 24 \ IOH = —400 nA
aTy
VMIL Input Low Voltage —0.5 0.6 \
(MOS)
VMIH Input High Volatge 3.9 VCC + v
(MOS) 0.5
ILI Input Leakage Current +10 pA 0= VIN = VCC
ILO Output Leakage Current +10 pA 0.45 = VOUT = VCC
ICC Power Supply Current 400 mA Ta =0C
300 mA Ta = +70°C

A.C. Characteristics

(Ta = 0°C to +70°C; T¢ (DIP) = 52°C to 108°C, T¢ (PLCC) = 63°C to 116°C; VCC = +5V £10%)

System Clock Parameters

Symbol Parameter Min Max Units Test Conditions
T CLK Cycle Period 125 ns
T2 CLK Low Time 53 1000 ns *5
T3 CLK High Time - 53 ns *6
T4 CLK Rise Time 15 ns *1
T5 CLK Fall Time 15 ns *2
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A.C. Characteristics (Continued)

Symbol I Parameter Min Max Units Test Conditions ]
Reset Parameters
T6 Reset Active to 20 ns *3
Clock Low
T8 Reset Pulse Width 4T ns
T9 Control Inactve T ns
. After Reset
Interrupt Timing Parameters
T10 CLK High to Interrupt 85 ns *4
Active
T11 WR Idle to Interrupt 85 ns *4
Idle
Write Parameters
T12 CS or DACKO or DACK1 0 ns
Setup to WR Low
T13 WR Pulse Width 95 ns
T14 CS or DACKO or DACKT 0 ns
Hold After WR High
T15 Data Setup to WR High 75 ns
T16 Data Hold After WR High 0 ns
Read Parameters
T17 CS or DACKO or DACKT 0 ns
. Setup to RD Low
T18 RD Pulse Width 95 ns
T19 CS or DACKO or DACKT 0 ns
Address Valid
After RD High
T20 RD Low to Data Valid 80 ns *7
T21 Data Float After 55 ns *7
RD High
DMA Parameters
T22 CLK Low to DRQO 85 ns *4
or DRQ1 Active
T23 WR or RD Low to 60 ns *4
DRQO or DRQ1 Inactive
NOTES:
*1—0.8V-2.0V *5—measured at 1.5V
*2—2.0V-0.8V *6—measured at 1.5V
*3—to guarantee recognition at next clock *7—CL = 20 pF-200 pF
*4--CL = 50 pF
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A.C. TESTING INPUT/OUTPUT WAVEFORM

24
154 TEST POINTSM’]SX

0.45

231161-8
AC Testing Inputs are Driven at 2.4V for a Logic 1 and 0.45V for a
Logic Q Timing Measurements are Made at 1.5V for Both a Logic
1and Q:
Rise and Fall Time of Input/Output Signals are Measured Be-
tween 0.8V to 2.0V FRespectively.

TTL Input/Output Voitage Levels for Timing Measurements

T4 —n T5

35V m———d
3V -———o

25V HIGH LEVEL MAY
15v VARY WITH VCC
1.0v

0.6V

Tt

231161-9
Rise and Fall Time of Input Signals are Measured Between 1.0V
to 3.5V Respectively.

Clocks MOS Input Voltage Leveis for Timing Measurements

CLK

INT
231161-10

Interrupt Timing (Going Active)
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e—T11

231161-11

Interrupt Timing (Going Inactive)
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Serial Interface A.C. Timing Characteristics
High Integration Mode

TFC is the crystal or serial clock input at the X1 pin. When a serial clock is provided at the X1 pin, the
maximum capacitive load allowed on the X2 pin is 15 pF.
TFC Frequency Range:

For Oscillator Frequency = 1 to 16 MHz (High)

X8 Sampling X 16 Sampling
TCLK Frequency 0.126-2 MHz 62.5 kHz—1 MHz
T29 = TCLK Cycle Time 8 x T24 16 X T24
T30 = TCLK High Time T24 (Typically) T24 (Typically)
T31 = TCLK Low time 7 X T24 (Typically) 15 X T24 (Typically)

For Oscillator Frequency = 0 to 1 MHz (Low)*

X 8 Sampling X 16 Sampling
TCLK Frequency 0-0.125 MHz 0—6.25 kHz
T29 = TCLK Cycle Time 8 X T24 16 X T24
T30 = TCLK High Time T25 (Typically) T25 (Typically)
T31 = TCLK Low Time 7 X T24 + T26 (Typically) 15 X T24 + T26 (Typically)

*A non-symmetrical clock should be provided so that T25 is less than 1000 ns.
T24 = Serial Clock Period

T25 = Serial Clock High Time

T26 = Serial Clock Low Time

High Speed Mode
o Applies for TxC, RxC
e fmax = 5 MHz =100 ppm 1
e For Manchester, symmetry is required: Tg3, Tgq = 2 +5%
High Integration Mode
[ Symbol [ Parameter l Min Max T Units J Test Condltlonsj
External (Fast) Clock Parameters
T24 Fast Clock Cycle 62.5 ns *1
T25 TFC High Time 18.5 1000 ns *1,*14
T26 TFC Low Time 235 ns *1
T27 TFC Rise Time 5 ns "1
T28 TFC Fall Time 5 ns 1
Transmit Clock Parameters
T29 Transmit Clock Cycle 500 ns *3, %12
T30 TCLK High Time *8 1070 ns *3
T31 TCLK Low Time *9 *3
T32 TCLK Rise Time ' 15 ns *3
T33 TCLK Fall Time 15 ns *3
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High Integration Mode (Continued)

| Symbol l Parameter I Min Max | Units Test Conditions—l
Transmit Data Parameters (Manchester, Differential Manchester)
T34 TxD Transition- 4724-10 ns *12
Transition
T35 TCLK Low to TxD *10 *2,"12
’ Transition Half
Bit Cell
T36 TCLK Low to TxD *11 *2,*12
Transition Full
Bit Cell
T37 TxD Rise Time 15 ns *2
T38 TxD Fall Time 15 ns *2
Transmit Data Parameters (NRZI)
T39 TxD Transition- 8T24-10 ns *12
Transition
T40 TCLK Low to TxD *10 *2,*12
Transition
T41 TxD Rise Time 15 ns *2
T42 TxD Fall Time 15 ns *2
RTS, CTS, Parameters
T43 TCLK Low To RTS Low *10 *3,*12
Ta4 CTS Low to TCLK Low 65 ns
CTS Setup Time
T45 TCLK low to RTS *10 *3, *12
High
T46 TCLK Low to CTS 20 ns *4,*13
Invalid. CTS Hold i
Time
T47 CTS High to TCLK 65 ns *4
Low. CTS Setup
Time to Stop
Transmission
IFS Parameters
T48 Interframe Delay | *5 §|
Collision Detect Parameter
T49 CDT Low to TCLK 50 ns *13
High. External
Collision Detect
Setup Time
T50 CDT High to TCLK 50 ns *13
Low
T51 TCLK High to CDT 20 ns *13
Inactive. CDT Hold
Time
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High Integration Mode (Continued)

[ Symbol I Parameter | Min | Max l Units Test Conditions
Collision Detect Parameters (Continued)
T52 CDT Low to Jamming Start *6
T53 Jamming Period *7
Received Data Parameters (Manchester)
T54 RxD Transition- 4T24 ns *12
Transition
Received Data Parameters (Manchester)
T55 RxD Rise Time 10 ns *1
T56 RxD Fall Time 10 ns *1
Received Data Parameters (NRZI)
T57 RxD Transition- 8T24 ns *12
Transition
T58 RxD Rise Time 10 ns *1
T59 RxD Fall Time 10 ns *1
NOTES: *7—T53 = 32 X T29
*1—MOS levels. *8—Depends on T24 frequency range:
*2—1 TTL load + 50 pF. High Range: T24 — 10
*3—1 TTL load + 100 pF. Low Range: 725 — 10
*4—Abnormal end to transmission: CTS expires before *9—T31 = T29 — T30 — T32 —-T33
RTS. *10—2T24 + 40 ns
*5—Programmable value: 748 = NIFS X T29 (ns) NIFS— *11—6T24 + 40 ns :
the IFS configuration value. *12—For X 16 sampling clock parameter minimum value
If NIFS is less than 12, then it is enforced to 12. should be multiplied by a factor of 2.
*6—Programmable value: *13—To guarantee recognition on the next clock.
T52 = NCDF X T29 + (12 to 15) x T29 (if collision oc- *14—62.5 ns minimum in Low Range.

curs after preamble).
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High Speed Mode
| Symbol | Parameter Min Max I Units Test Conditions —I
Transmit/Receive Clock Parameters
T60 RxC TxC Cycle 200 *13 ns
T61 TxC Rise Time 10 ns *
T62 TxC Fall Time 10 ns *1
T63 TXC High 80 1000 ns *1,*3
T64 TxC Low 80 ns *1,*3
Transmit Data Parameters
T65 TxD Rise Time 20 ns *4
T66 TxD Fall Time 20 ns *4
Te7 TxC Low to TxD 60 ns *4,%6
Valid
Tes TxC Low to TxD 60 ns *2,%4
Transition
T69 TXC High to TxD 60 ns *2,%4
Transition
T70 TxD Transition— 70 *2,*4
Transition
T71 TxC Low to TxD High 60 ns *4
(At the Transmission End)
RTS, CTS Parameters
T72 TxC, Low to RTS Low 60 ns *5
Time to Activate RTS
T73 CTS Low to TxC Low 65 ns
CTS Setup Time
T74 TxC Low to RTS High 60 ns *5
T75 TxC Low to CTS Invalid 20 ns
T75A CTS High to TxC Low 65 ns *7
CTS Set-up Time to
Stop Transmission
Interframe Spacing Parameters
l T76 I Inter Frame Delay *9 —l
CRS, CDT, Parameters
T77 CDT Low to TxC High 45 ns
External Collision
Detect Setup Time
T78 TxC High to CDT Inactive 20 ns *14
CDT Hold Time
T79 CDT Low to Jamming *10
Start
T80 Jamming Period *11
T81 CRS Low to TxC High 45 ns *14
Carrier Sense Setup Time
82 TxC High to CRS Inactive 20 ns *14
CRS Hold Time
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High Speed Mode (Continued)

l Symbol l Parameter I Min l Max I Units Test Conditions
CRS, CDT, Parameters (Continued)
T83 CRS High to Jaming *12
(Internal Collision Detect)
T84 CRS High to RxC High. 80 ns
End of Receive Packet
T85 RxC High to CRS High. 20 ns
End of Receive Packet.
Receive Clock Parameters
86 RxC Rise Time 10 ns *1
T87 RxC Fall Time 10 ns 1
T88 RxC High Time 80 ns *1
T89 RxC Low Time 80 ns *1
Received Data Parameters
T90 RxD Setup Time 45 ns *1
T91 RxD Hold Time 45 ns *1
T92 RxD Rise Time 20 ns *1
T93 RxD Fall Time 20 ns *1
NOTES:

*1 — MOS levels.

*2 — Manchester only.

*3 — Manchester. Needs 50% duty cycle.

*4 — 1 TTL load + 50 pF.

*5—1 TTL load + 100 pF.

*6 — NRZ only.

*7 — Abnormal end to transmissions: CTS expires before RTS.
*8 — Normal end to transmission.

*9 — Programmable value.

T76 = NIFS X T60 (ns)

NIFS - the IFS configuration value.

If NIFS is less than 12, then NIFS is enforced to 12.
*10 — Programmable value:

T79 = NCDF X T60 + (12 to 15) X T60 (ns) (if collision occurs after preamble).

*11 — T80 = 32 X T60

*12 — Programmable value:

NCSF X TTRC + (12 to 15) X TTRC

T83 = NCSF X T60 + (12 to 15) X T60

NCDF - collision detect filter configuration vaiue.

*13 — 2000 ns if configured for Manchester encoding.
*14 — To guarantee recognition on the next clock.
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Glossary

26LS30 A popular integrated circuit that converts a single-ended signal to a
differential signal.

26LS32 A popular integrated circuit that converts a differential signal to a
single-ended signal.

The 802 group The committees that are responsible for developing LAN pro-
tocols. The 802 group is divided into eight committees; each is responsible for
dealing with a different LAN subject.

Access method A set of rules which describe the actions that a station must
follow prior to transmitting its data onto the network cable. The access method
also specifies the actions that a station should take upon discovering collisions
on the network cable.

Analog frontend An analog circuitry responsible for converting a digital sig-
nal to an analog signal prior to the transmission of the signal into the LAN
cable. The circuit also accepts analog signals from the LAN cables and converts
them to digital signals.

Application layer This is layer number 7 in the ISO seven layers model.

Asynchronous transmission A transmission where each character is pre-
ceded by a special bit called the start bit and followed by a special bit(s) called
the stop bit(s).

Attenuation A process whereby a signal loses its quality due to the accumu-
lative capacitance, resistance, and inductance of the cable. The attenuation is
measured in decibels per unit length. As an example, a telephone twisted pair
wire of 24 gauge has attenuation of 42.55 dB/mi at 1 MHz.

AUl Attachment unit interface. The transceiver cable in 10BASE5 (Ethernet)
is also called AUI cable.

Balanced elliptical filter A type of filter utilized in front end circuits. As an
example, the 10BASE-T filter is a seven-pole balanced elliptical filter with a 3-
dB frequency between 17 and 19 MHz.

Baseband transmission In a baseband transmission the entire bandwidth of
the network cable is dedicated for a single transmission.

Baud rate The rate at which data are transmitted serially. When using the
telephone network for serial transmission, the common baud rates are 110,
300, 600, 1299, 2400, 4000, and 9600 baud.
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BNC connector An off-the-shelf connector that provides the mechanical and
electrical connection between coaxial cables.

Break character A special character used in asynchronous protocols. A break
character is all Os. It is used to attract the immediate attention of the receiver.

Broadcasting A feature in LANs that allows a station to transmit a message
to all the stations in the system.

Bundle (twisted pairs) The unshielded twisted pairs of wires are usually
purchased in bundles. Each bundle is composed of typically 25 or 50 pairs of
unshielded pairs of twisted wire.

Bus topology A popular LAN topology, where one main cable is distributed
among all the LAN’s stations.

Cable capacitance corruption A process whereby a signal loses its quality
during its transmission due to the accumulative capacitance of the cable. The
cable capacitance is measured in farads per unit length. As an example, a tele-
phone twisted pair wire of 24 gauge has a cable capacitance of 0.1 puF/mi.

Cable dc resistance corruption A process whereby a signal loses its quality
during its transmission due to the accumulative resistance of the cable. The
cable resistance is measured in ohms per unit length. As an example, a tele-
phone twisted pair wire of 24 gauge has a cable dc resistance of 823.68 Q/mi.

Cable inductance corruption A process whereby a signal loses its quality
during its transmission due to the accumulative inductance of the cable. The
cable inductance is measured in henries per unit length. As an example, a tele-
phone twisted pair wire of 24 gauge has a cable inductance of 0.084 mH/mi.

CD Collisien detect. A method used in the CSMA/CD access method where
each station has the means to detect a collision.

Central controller A special LAN circuitry responsible for controlling and
managing transmissions to the network cable. In a LAN that employs a central
controller, a station is allowed to transmit only if it received direction to do so
from the central controller. The station then transmits for the amount of time
dictated by the controller.

Clock recovery A method of extracting the clock out of an incoming stream
of bits. The clock recovery process is relatively easy to accomplish when the
data stream is in a Manchester format.

Coaxial cable A well shielded cable designed to carry data at a rate of 10
Mbit/s, for distances ranging from 200 to 500 m without distorting the data.
Coaxial cables are available as single-shielded or double-shielded cables. High-
quality coaxial cables are expensive.

Collision A situation where two or more stations are transmitting at the
same time.

Collision signal The collision signal is a special signal generated upon dis-
covering that a collision exists in the network. This signal enables receiving
stations to conclude that there is a collision in the system.

CRC The CRC field is a field in the 802.3 frame. It contains the result of a
mathematical manipulation performed on the rest of the bytes in the frame.
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Upon receiving a frame, the receiving node performs the same mathematical
manipulations and compares the results to the transmitted CRC. If the CRC
calculated is equal to the transmitted CRC, the receiving node concludes that
the frame was received without transmission errors.

Cross talk A distortion phenomenon that occurs on a signal during its trans-
mission over a cable due to nearby switching equipment and other nearby
cables.

CS Carrier sense. A method used in the CSMA/CD access method where a
station must sense a carrier on the network cable prior to transmission.

CSMA/CD access method Carrier sense multiple access with collision detec-
tion. The access method utilized by the 802.3 LANSs.

CSMA/CA access method Carrier sense multiple access with collision
avoidance. This access method utilizes carrier sense and multiple access, but
unlike the CSMA/CD, it is designed with a collision avoidance mechanism.

Data communication network A collection of hardware components (boards,
cables, connectors, etc.) and software components, which together allow the
communication of data among several users. If the network cables are limited
to relatively short distances, the network is called local area network.

Data link layer This is layer 2 in the ISO seven layers model.

Data packet A frame (or collection of frames) in 802.3 LAN is sometimes
referred to as a data packet.

Data terminal equipment (DTE) A device (usually consists of a keyboard and

monitor display) that allows the user to transmit and receive data from the
LAN.

DC-to-dc converter (isolated) An electronic circuit that accepts a dc voltage
at its input and outputs a dc voltage at its output. A dc-to-dc converter is used
in the implementation of Ethernet and Cheapernet node boards. An isolated
dc-to-dc converter is one that provides dc isolation between its input and out-
put ports.

Deferring procedure The method used by a station to defer further trans-
mission upon discovering a collision.

Destination address A field in the 802.3 frame. This field contains the desti-
nation address of the frame (6 bytes).

Deterministic LAN A LAN where the access method is such that each station
is guaranteed a transmission permission at a predetermined time for a prede-
termined amount of time. The token ring family of LANs is an example of a
deterministic LAN.

DIW D inside wiring. The telephone bundle that contains 25 or 50 pairs of
unshielded twisted wires (bundles) is also called DIW.

DMA Direct. memory access. A common feature of microprocessors, which
allows fast transfers of data blocks between peripherals.

DPLL Digital phase lock loop. Circuitry that enables the extraction of the
clock from the incoming stream of bits.
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EMI Electromagnetic interference. The electronic noise generated by a cur-
rent-carrying conductor.

Fiber optics Communication cables that are used for the transmission of
data at a very high data rate. Unlike the regular metallic cables, the fiber
cables do not carry electrical current. They transmit the data in a form of light.
This type of transmission is not influenced by electrical or magnetic noise.

FIFO buffer First in, first out buffer. A memory buffer that stores incoming
bytes. Upon issuing a request to the FIFO, the FIFO outputs the bytes in the
same order that it received them. (The first byte to enter the FIFO is the first
byte to leave the FIFO.)

File server A station in a LAN that is responsible for booting up and manag-
ing the operation for the rest of the stations in the network. The file server usu-
ally includes a large hard drive which holds application programs and
databases.

FILO buffer First in, last out buffer. A memory buffer that stores incoming
bytes. Upon issuing a request to the FILO, the FILO outputs the bytes in the
reversed order that it received them. (The first byte to enter the FILO is the
last byte to leave the FILO.)

Frame A basic unit of information in LANs. Data are sent in frames, and the
LAN protocol dictates the length of the frame and the description and length of
each of the fields in the frame.

Frequency division modulation (FDM) A technique used by some LANs
where the network cable carries several transmission messages simultane-
ously. In this method, each transmission is assigned a different frequency
channel.

Full-duplex communication A communication session in which transmitting
and receiving is achieved simultaneously.

HHUB Header HUB. The HUB board located at the top level of a Starlan net- -
work is called a header hub.

Hub board A hub board is an electronic circuit board located at the center of
the “star” in the 1BASE5 LAN topology. The board examines the transmissions
from all the stations that are connected to its inputs and acts accordingly. If
the hub discovers a single valid incoming signal at its inputs, it retransmits
the signal to its output. If the hub discovers illegal transmissions at its output,
it outputs the collision signal.

IBM bi-SYNC A synchronous communication protocol that requires two
SYNC characters.

Idle signal The idle signal is a signal generated by 802.3 nodes at the end of
the transmission.

IEEE IEEE is the abbreviation of institute of electrical and electronic engi-
neers. This organization took upon itself the tasks of developing and publish-
ing standard protocols.

IEEE 802.3 standard protocol The IEEE 802.3 is a set of LAN protocols for
the implementation of layer 1 and the MAC layer. The access method used in
the 802.3 set of LANSs is called the CSMA/CD access method.
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IEEE 802.3 10BASES (Ethernet) A standard LAN protocol with the following
main characteristics: (1) data rate = 10 Mbit/s, (2) baseband transmission, (3)
maximum permitted length of network cable = 500 m.

IEEE 802.3 1BASES5 (Starlan) A standard LAN protocol with the following
main characteristics: (1) data rate = 1 Mbit/s, (2) baseband transmission, (3)
maximum permitted length of network cable = 500 m.

IEEE 802.3 10BASE2 (Cheapernet) A standard LAN protocol with the fol-
lowing main characteristics: (1) data rate = 10 Mbit/s, (2) baseband transmis-
sion, (3) maximum permitted length of network cable = 200 m.

IEEE 802.3 10BASE2 (broadband Ethernet) A standard LAN protocol with
the following main characteristics: (1) data rate = 10 Mbit/s, (2) broadband
transmission, (3) maximum permitted length of network cable = 3600 m.

IEEE 802.3 10BASET (twisted pair Ethernet) A standard LAN protocol with
the following main characteristics: (1) data rate = 10 Mbit/s, (2) broadband
transmission, (3) maximum permitted length of network cable = 100 m.

The IEEE 802.4 standard LAN protocol The IEEE 802.4 is a set of LAN pro-
tocols for the implementation of layer 1 and the MAC layer. The access method
used in the 802.4 set of LANSs is called the token bus access method.

The IEEE 802.5 standard LAN protocol The IEEE 802.5 is a set of LAN pro-
tocols for the implementation of layer 1 and the MAC layer. The access method
used in the 802.5 set of LANs is called the token ring access method.

The IEEE 802.6 standard LAN protocol The IEEE 802.6 is a set of LAN pro-
tocols for the implementation of layer 1 and the MAC layer. This LAN is called
metropolitan area network (MAN), and it utilizes fiber optics cables.

IHUB Intermediate hub. Any hub that is not located at the top level of a
Starlan network is called an THUB.

Information field A field in the 802.3 frame. This field contains the actual
information (data). The 802.3 protocol specifies a minimum of 46 bytes and a
maximum of 1500 bytes in the information field.

Interrupt signal A signal that is applied to microprocessors and coprocessor
devices. Upon receiving the interrupt signal, the device aborts its current oper-
ation and starts executing a special routine. The interrupt concept is imple-
mented in cases where a special condition occurs that requires the processor to
take immediate action.

1/0 slot (PC) A connector residing on the PC motherboard, which enables an
external circuit to be plugged and interfaced with the motherboard. The I/O
slot provides all the signals that are necessary to accomplish the interface (i.e.,
data bus, address bus, control signals). Most available commercial node boards
are designed as an I/O card to be plugged into the I/O slot.

ISO ISO is the abbreviation of International Standards Organization, an
organization that took upon itself the tasks of developing and publishing vari-
ous standard communication protocols.

Jabbering procedure A procedure that disables a node from transmitting.
The node is disabled upon discovering that the node is transmitting longer
than a predetermined amount of time.
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Jamming procedure = A node executes the jamming procedure upon discover-
ing that it is transmitting simultaneously with another node. After discovering
the collision, the node continues to transmit a special jam signal to ensure that
all stations in the LAN are aware of the collision.

LAN Local area network, a communication system that is spread over a local
(relatively small) geographical location. The network cables of the LAN are
dedicated for the transmission of the LAN data and are not shared by other
communication systems. '

LAN controller An integrated circuit, designed specifically to implement a
particular LAN protocol (e.g., the Intel’s 82586, 82596 LAN controllers).

Length field A field in the 802.3 frame. This field contains the number of real
data that the frame contains.

Line integrity test A feature implemented in the 10BASE-T repeaters and
nodes. The line integrity pulses are periodic pulses transmitted by the node,
which enables the repeater to conclude that a node is connected to its port.

Link segment The cable that connects a node to the MPR in a 10BASE-T
LAN.

Loop-back mode A common technique used in communication for diagnostic
purposes. The circuit is put in the loop-back mode by connecting the transmit-
ter port of the circuit directly to the receiver port. The diagnostic software then
causes the circuit to transmit and should observe that whatever was transmit-
ted is received back.

MA Multiple access. A method used in the CSMA/CD access method, where a
station is permitted to transmit one time after another (multiple access).

MAC layer The media access control (MAC) layer is the communication layer
that is responsible for executing the access method of the LAN protocol.

Manchester code = A special method of transmitting serial data. This method
enables the receiver to detect a “bad” transmission by sensing a Manchester
code violation in the incoming stream of bits. This method also enables the
receiver to extract the clock out of the incoming bits.

MAU Medium attachment unit. The transceiver circuit in 10BASE5
(Ethernet) is also called MAU.

MDI Medium dependent interface. The connector that connects the link seg-
ment to the MAU circuit. In 10BASE-T LAN, the MDI is the RJ-45 8-pin con-
nector.

Modem An electronic device that accepts a serial digital signal and converts
it to analog signal compatible with the telephone network. The modem also
accepts analog signals from the telephone network and converts it to a serial
digital signal.

Motherboard (PC) The main board of the PC. This board contains the micro-
processor (8086, 286, ’386, *486), the memory chips (RAM, ROM), I/O slots, and
other circuitries.

MPR Multiport repeater in 10BASE-T LAN.
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Multicasting A feature in LANs that allows a station to transmit a message
to a group of stations in the system.

Multiport repeater An electronic circuit in 10BASE-T LAN. All stations in the
network are connected directly to the multiport repeater board (star topology).

Network layer This is layer 3 in the ISO seven layers model.

Node board An electronic board used in LAN stations. A node board plugged
into a PC enables the PC to communicate with the rest of the LAN.

Node driver A software executed by the PC that enables the I/O node card to
interface with the PC operating system and the higher level software.

Optical LED A special light emitting diode (LED) which outputs pulses of
light at high frequency into a fiber optics cable.

Optical transistor A “baseless” transistor, which is able to be turned on by
applying a light pulse (not current) to its BASE. This type of transistor is used
in fiber optics systems.

Physical layer The physical layer is layer 1 in the ISO seven layers model.
This layer specifies the physical parameters of the network.

Preamble field A field in the 802.3 frame. This field enables the receiving
station to clock itself (to extract the clock) out of the incoming stream of bits.

Predistortion circuitry An electronic circuitry (usually an integral part of the
analog front end circuit), which is responsible for distorting the signals prior to
the transmission into the network cable. The predistortion compensates for the
distortion that the transmitted signal undergoes during the transmission. The
predistortion circuitry is especially important in 10BASE-T equipment where
the signal is transmitted over unshielded wires.

Presentation layer This is layer 6 in the ISO seven layers model.

Probabilistic LAN A LAN where the access method is such that there is no
guarantee when a station is able to transmit data into the network cable. The
802.3 family of LANSs is an example of a probabilistic LAN.

Promiscuous mode A node may be configured to work in a promiscuous
mode. In this mode, the node receives all frames, regardless of the destination
address.

Propagation delay The amount of time it takes for signal to propagate from
the source station to the destination station.

RG58 cable A coaxial cable used as the network cable in Cheapernet LANS.

RJ45 A connector used in the 10BASE-T LANs. The RJ45 is an 8-pin con-
nector. Only 4 out of the 8 pins are utilized in the 10BASE-T LAN.

RxD RxD is a common notation for the pin of an integrated circuit which
accepts an incoming transmitted signal.

Session layer This is layer 5 in the ISO seven layers model.

Seven layers model A communication network model (adapted by the ISO).
This is a recommended model to be used when developing and implementing
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communication networks. The concept of the model is to divide the network
into seven distinct section (layers).

Signal jittering The jittering process is the process in which the edges of the
transmitted serial signal are shifted from their nominal position. The LAN
protocol specifies the maximum amount of jittering that the signal may
undergo.

Single-ended signal A digital signal where a ground voltage represents a
logical 0, and a high voltage represents a logical 1.

Source address A field in the 802.3 frame. This field contains the source
address (the address of the station that sent this frame).

Space division multiplexing An inefficient method of establishing communi-
cation among several users. In this method, each cable in the network is dedi-
cated for carrying data from a single user to another. The number of cables
that are required to establish communication between N users is N*(N — 1)/2.

Squelch circuit A squelch circuit has the responsibility of digitally filtering
out noise signals.

Standard communication protocol A published set of rules that dictates the
way and means by which a communication session is established. Standard
protocols enable one to achieve successful communication even if the pieces of
equipment (hardware and software) are made by different vendors.

Star topology A popular LAN topology, in which each of the LAN’s stations
is connected to a focal point (the center of the star).

Start bit A bit used in asynchronous communication protocol. The bit pre-
cedes the transmission of a single character and is used as a start-of-character
indication.

Start of frame (SOF) A field in the 802.3 frame, an indication to the receiving
station that following this field is actual useful information.

Station A DTE (data terminal equipment) together with its node is called a
Station.

Stop bit A bit used in asynchronous communication protocol. The bit follows
the transmission of a single character and is used as an end-of-character indi-
cation.

Synchronous transmission A transmission in which each string of charac-
ters is preceded by a special synchronization character(s) called the SYNC
character(s).

Thick wire LAN The Ethernet is sometimes called a thick wire LAN (due to
the thick coaxial cable that is utilized in this LAN).

Thin wire LAN The Cheapernet is sometimes called a thin wire LAN (due to
the thin coaxial cable that is utilized in this LAN).

Transceiver An electronic circuit that is responsible for both transmitting
and receiving (TRANSmitter + reCEIVER).

Transport layer This is layer 4 in the ISO seven layers model.
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TPE Twisted pair Ethernet.

TxD TxD is a common notation for the pin of an integrated circuit that out-
puts the signal to be transmitted.

USART Universal synchronous asynchronous receiver transmitter. A device
that accepts a serial digital signal and converts it to a parallel format. The
USART also accepts a parallel format and converts it to a serial digital signal.
The conversion is accomplished in accordance with standard serial communi-
cation protocols.

Unshielded twisted pairs This is the type of wire used by telephone compa-
nies to install telephone services. These wires are very inexpensive. The

unshielded twisted pairs are also used as the network cables in Starlan and
10BASE-T LANs.

WAN Wide area network. A network that allows communication over a wide
geographical area. Usually a network is considered a WAN if it utilizes the
telephone network.
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