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GENERAL DESCRIPTION

83C795

1.0 GENERAL DESCRIPTION

The SMC 83C795 Ethernet System Controller
impements the IEEE 802.3 protocol for networks
such as Ethernet, Cheapernet, and10BaseT. Itis a
highly integrated device that s hrinks the essence of
aL AN adapter card onto asingle piece of silicon. It
indudes the 802.3 Meda Access Control (MAC)
functions, the Physical Layer Interface (PLI) for
10BASE-T media, andahostinterface designedfor
simple connection to the Industry Standard
Architecture (ISA) PC/AT bus.

To aeate aL AN adapter only the 83C795, asinge
buffer R AM, an EER OM chip, and an optional R OM
for BIOS or IPL code storage are required.
Transformers and supporting analog components
complete an adapter design. All necessary control
logicis provided by the 83C795.

The resulting LAN adapter appears to the host as
a bock of 1/O registers with a bodk of shared
memory, unless the I/O pipe is used. The base
address for 1/Oregisters is programmable as is the
base address and size of the buffer memory.

This device is similar to the SMC 83C790 LAN
contraller with three major differences:

» Asmall memory cache has been added for host
accesses to shared memory.

* Anl/O pipe mode has been added to access the
buffer memory.

» Auto-configurability logic has been added in
order to comply with the new ISA Plug and Play
specification.

As with the 83C790 chip, there are two basicmodes
of operation: normal and ALTEGO. In the normal
mode, the LAN controller operates much like the
83C690 L AN Contrdler with received frames being
buffered in aring of contiguous, fixed-size buffers.
When the ALTE GO feature is enaled, the device
switches to avery different mode of operation. T he
dfferences are summarized here and explainedin
detail throughout the s pedfication:

1. Linked-list style of buffering instead of ring
buffers.

2. Different register map for LAN controller, ex-
posing new registers for the linked-list buff-
ering.

Figure 1-1 depicts the 83C795’ functionality.

2.0 FEATURES
The basic features of the 83C795 chip are
summarized here:

* Memory caching with time-shared access to
buffer RAM.

» Compliantwiththe ISAPlug And Play specification
» Software compatible with 83C790 drivers

+ Directinterface with ISA bus without TTL buffers
» |/O-mapped pipe access to buffer RAM

» Extended length option for the twisted-pair port
» Underrun detection in early receive mode

» Staggered address transfers supported

* Ring-empty bit supplied to host

» Automatic ring-wrapping

» PC-98 bus support through addition of a jumper

» Buffered 20 MHz clock output available through
addition of a jumper

» Support for diskless workstations via Initial
Program Load ROM

» Programmable base address and window size
for buffer memory and IPL ROM

» Support for paging of buffer memory and IPL
ROM

* Programmable I/O base address
» Programmable bus width of either 8 or 16 bits
» Zero wait state operation

» Automatic loading of host interface
configuration and LAN address from external
serial EEPROM

» Separate address and data busses to memory
with no external address latches

» 7 programmable interrupt levels
» Clock oscillator

» Full 802.3 MAC layer protocol implementation
with extended features

» Support for transmission and reception of
frames up to 32K bytes long

» Transmit frame start at any location - no word
alignment required

» Two modes of frame buffering: 83C690 mode
and descriptor table mode

» Loopback modes - internal and external
* Full-duplex DMA capability in loopback mode

* Built-in AUl serial interface including drivers and
receivers

SMC
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FEATURES

 Built-in 10BASE-T serial interface for Ethernet .
on Twisted-Pair including drivers and receivers

* Manchester Encoder/Decoder with clock .
recovery circuitry

Multicast addressing using 64-bit hashing
algorithm

1/0 pin mapping enables rapid board test
development

160-pin PQFP package for surface mounting.

HOST BUS

MEMORY CACHE/
1/0-MAPPED PIPE

-

External
EEPROM
EEPROM
Controller

TIME
SHARE
CONTROL

ﬁ

DMA
CONTROLLER

HOST INTERFACE

ADDRESS DECODER
CONFIGURATION CONTROL

BIOS
ROM

EXTERNAL
RAM

ROM

Media Access
Control
FIFO

Receiver Section

FIFO
Media Access
Control
Transmitter
Section

Manchester
Decoder

>

Manchester
Encoder

<

FIGURE 1-1. 83C795 BLOCK DIAGRAM
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83C795

3.0 FUNCTIONAL DESCRIPTION

The prindple sections of the device are the:

» Host interface which mediates host access to
internal registers and buffer memory.

* LAN Controller which performs 802.3 MAC
layer protocol and does supporting DMA
transfers to and from local buffer memory.

 Serial line interface which supplies drivers and
receivers for AUl and TP interfaces and port
control logic for the 10BASE-T interface. In
addition, it provides Manchester encoding and
decoding.

3.1 DESCRIPTION OF DATA PATH

Figure 3-1 illustrates the data path for a
83C795-based board All internal byte swapping is
handed by the memory cache. The data bus
drivers are designed to drive the ISA bus drectly.

3.2

CONVENTIONS

Anumber of conventions are us edin this datalbook.

1.

Abit may be described as "low" or "logical 0"
when its value is set to 0. A bit is described
as "high" or "logical 1" when its value is set
to 1.

The location of a bit is frequently described
in this manner:

<register>.<bit>
For example, since the bit MENB is located
in the CR Register, it might be described in
this book as CR.MENB. Or, alternatively,
since MENB is the sixth bit in the CR Regis-
ter, it might also be described in this manner:
CR.6

SMC
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1.0 GENERAL DESCRIPTION
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such as Ethernet, Cheapernet, and10BaseT. Itis a
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aL AN adapter card onto asingle piece of silicon. It
indudes the 802.3 Meda Access Control (MAC)
functions, the Physical Layer Interface (PLI) for
10BASE-T media, andahostinterface designedfor
simple connection to the Industry Standard
Architecture (ISA) PC/AT bus.

To aeate aL AN adapter only the 83C795, asinge
buffer R AM, an EER OM chip, and an optional R OM
for BIOS or IPL code storage are required.
Transformers and supporting analog components
complete an adapter design. All necessary control
logicis provided by the 83C795.

The resulting LAN adapter appears to the host as
a bock of 1/O registers with a bodk of shared
memory, unless the I/O pipe is used. The base
address for 1/Oregisters is programmable as is the
base address and size of the buffer memory.

This device is similar to the SMC 83C790 LAN
contraller with three major differences:

» Asmall memory cache has been added for host
accesses to shared memory.

* Anl/O pipe mode has been added to access the
buffer memory.

» Auto-configurability logic has been added in
order to comply with the new ISA Plug and Play
specification.

As with the 83C790 chip, there are two basicmodes
of operation: normal and ALTEGO. In the normal
mode, the LAN controller operates much like the
83C690 L AN Contrdler with received frames being
buffered in aring of contiguous, fixed-size buffers.
When the ALTE GO feature is enaled, the device
switches to avery different mode of operation. T he
dfferences are summarized here and explainedin
detail throughout the s pedfication:

1. Linked-list style of buffering instead of ring
buffers.

2. Different register map for LAN controller, ex-
posing new registers for the linked-list buff-
ering.

Figure 1-1 depicts the 83C795’ functionality.

2.0 FEATURES
The basic features of the 83C795 chip are
summarized here:

* Memory caching with time-shared access to
buffer RAM.

» Compliantwiththe ISAPlug And Play specification
» Software compatible with 83C790 drivers

+ Directinterface with ISA bus without TTL buffers
» |/O-mapped pipe access to buffer RAM

» Extended length option for the twisted-pair port
» Underrun detection in early receive mode

» Staggered address transfers supported

* Ring-empty bit supplied to host

» Automatic ring-wrapping

» PC-98 bus support through addition of a jumper

» Buffered 20 MHz clock output available through
addition of a jumper

» Support for diskless workstations via Initial
Program Load ROM

» Programmable base address and window size
for buffer memory and IPL ROM

» Support for paging of buffer memory and IPL
ROM

* Programmable I/O base address
» Programmable bus width of either 8 or 16 bits
» Zero wait state operation

» Automatic loading of host interface
configuration and LAN address from external
serial EEPROM

» Separate address and data busses to memory
with no external address latches

» 7 programmable interrupt levels
» Clock oscillator

» Full 802.3 MAC layer protocol implementation
with extended features

» Support for transmission and reception of
frames up to 32K bytes long

» Transmit frame start at any location - no word
alignment required

» Two modes of frame buffering: 83C690 mode
and descriptor table mode

» Loopback modes - internal and external
* Full-duplex DMA capability in loopback mode

* Built-in AUl serial interface including drivers and
receivers

SMC



83C795

FEATURES

 Built-in 10BASE-T serial interface for Ethernet .
on Twisted-Pair including drivers and receivers

* Manchester Encoder/Decoder with clock .
recovery circuitry

Multicast addressing using 64-bit hashing
algorithm

1/0 pin mapping enables rapid board test
development

160-pin PQFP package for surface mounting.

HOST BUS

MEMORY CACHE/
1/0-MAPPED PIPE

-

External
EEPROM
EEPROM
Controller

TIME
SHARE
CONTROL

ﬁ

DMA
CONTROLLER

HOST INTERFACE

ADDRESS DECODER
CONFIGURATION CONTROL

BIOS
ROM

EXTERNAL
RAM

ROM

Media Access
Control
FIFO

Receiver Section

FIFO
Media Access
Control
Transmitter
Section

Manchester
Decoder

>

Manchester
Encoder

<

FIGURE 1-1. 83C795 BLOCK DIAGRAM
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FUNCTIONAL DESCRIPTION

83C795

3.0 FUNCTIONAL DESCRIPTION

The prindple sections of the device are the:

» Host interface which mediates host access to
internal registers and buffer memory.

* LAN Controller which performs 802.3 MAC
layer protocol and does supporting DMA
transfers to and from local buffer memory.

 Serial line interface which supplies drivers and
receivers for AUl and TP interfaces and port
control logic for the 10BASE-T interface. In
addition, it provides Manchester encoding and
decoding.

3.1 DESCRIPTION OF DATA PATH

Figure 3-1 illustrates the data path for a
83C795-based board All internal byte swapping is
handed by the memory cache. The data bus
drivers are designed to drive the ISA bus drectly.

3.2

CONVENTIONS

Anumber of conventions are us edin this datalbook.

1.

Abit may be described as "low" or "logical 0"
when its value is set to 0. A bit is described
as "high" or "logical 1" when its value is set
to 1.

The location of a bit is frequently described
in this manner:

<register>.<bit>
For example, since the bit MENB is located
in the CR Register, it might be described in
this book as CR.MENB. Or, alternatively,
since MENB is the sixth bit in the CR Regis-
ter, it might also be described in this manner:
CR.6

SMC



FUNCTIONAL DESCRIPTION

83C795
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PIN LIST

83C795

4.0 PINLIST

This section provides the pin list and pin/signal descriptions for the 83C795. Section 4.1 describes the

input-to-output pin mapping feature.

3 - _ 8 3
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VSSR 2| . [119]
MDo6 (3] 118
MD05 [4_| [117]
mMDo4 (5| 116
MD03 [6| [115]
mMDo2 [7__| 114
MDO1 B [113]
MDoo (9| 112
'MEMW [10_| IEEE]|
vssR [ 110
MEMR [12_| [109]
La17 18] 108
Latg [14] [d07]
e SMC83C795
LA20 [16| [105]
LA21 [17_] 104
LA22 [18 ] [103]
LA23 [19_] 102
SBHE (20| [1o1]
vssc [21_] 100
vbDe 22| [99]
IRQ7 (23| [98]
IRQ6 [24_| [97]
1RQ5 [25_] [96]
M16CS 26| [95]
VSSR [27_| o4
I016Cs 28| [93]
BALE [29_| [92]
SA00 (30| [o1]
SA01 [B1 | [90]
SA02 32| [89]
SA03 [33_| [88]
SA04 34| [87]
SA05 [35_| [86]
SA07 [36_| [85]
SA06 [37_] [84]
SA08 [38_| [83]
VSSC [39_| [82]
VSSR [40_\
ol 5 ol ] bl o b el Bl bl ) o] ] ] ol ] ) ol ol ] ) el o] ] ) ol el Bl ) e el el
B8535 305 5B E BB L8585 BBEES:20¢8
S S0 03005003005 00300S5 503 S Lo a3
2 » o

VSSR
VvVDDC
TESTB
TESTA
VDDRCV|
BSR
VSSVCO|
CAP
OSR
VDDVCO
GPOUT
RESET
IRQ1
IRQ4
IRQ3
VDDXMT]|
TPX2 +
TPX1 +
TPX1 -
TPX2 -
VSSXMT
TX +
TX-

X2

X1

IRQ2
vssc
AEN
VSSR
Zws
IORDY
VSSR
SA19
SA18
SA17
SA16
SA15
SA14
VDDR
VvDDC

FIGURE 4-1. 83C790 PIN OUT DIAGRAM (160 PINS)
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83C795

PIN LIST

Mnemonic |Pin Number |/O Description

AEN 93 | PC ADDRESS ENABLE. Active low. When Address Enable is
active the 83C795 responds to any host strobe (IOR, IOW, MEMR,
ME MW, SMEMR, S ME MW).

BALE 29 | | PCADDRESS LATCH ENABLE. Usedtolatch valid addresses
fromthe LAbus. Passes LAsignals through internal latches while
high and latches them on falling edge.

BSR 115 I | BIAS RESISTOR. Aresistor romBSR to VDD sets the internal
hias levels. Nominal value is 10KQ.

CAP 113 | | PLL FILTER CAP. A capadtor (hominal value .01pF) from CAP to
goundis used as part of the filter for the interna phas e lock loop.

CD+ 126 | | AUI COLLISION. CD+ /CD- are used by the external trans ceiver

CD- 125 tosignal a odllision by sendng a 10MHz signal.

EECS 132 O | EEROM Chip S elect. An external 9356 serial EEROM is usedto
store up to 2048 bits of configuration data. T hese signals (along
with LLE D and RLE D) interface with that chip.

EEDO 137 /0 | EEROM DATAOQUTPUT.

GPOUT 110 O | GENERAL PURPOSE OUTPUT. In some systems, this bitis wired
to a s hutdown control input of the DC/DC is olated power supply
usedin 10Base2 applications. In other systems, this supplies a
ocontra signal for switching power supplies. (T he DC signal’s
polarity on the 83C795 is the opposite of the 83C790.)

HOSTCLK | 71 I/0 | Persona Computer BUS CLOCK.

|016CS 28 O | 16 BIT I/OSELECTED. Active low. Indicates to the PC/AT bus that
the 1/O response will be 16 bits wide. Only us ed for the |/O pipe.

IOR 72 I/0 | PCI/OREAD. Active low. Reads an I/O register onto the PC data
bus.

IORDY 90 O | I/OIORDY. Response to host access which can be used drectly
& ’1/O Channel R eady’ when res ponding to a personal computer
bus. Itis pulled low (not ready) to lengthen |/O or memory cydes.
When the 83C795 is ready torespond, the signd is driven high
until the host access is completed, then becomes tristated. T his
signal is driven by atri-state buffer capable of sinking 24 mA.

IOW 73 /0 | PCI/OWRITE. Active low. Writes an I/O register from the PC data
bus.

IRQ1L 108 /O | PCINTERRUPT REQUEST LINES. Active high. Tristated when
not active. IRQ2-9 on the PC/AT bus. IRQL is the same as the
XTXD pinin some test modes.

IRQ2 95 /10 | IRQ3 onPC/AT bus. Same as XLOOP in some test modes.

IRQ3 106 /10 | IRQ5 onPC/AT bus. Same as XCRS in some test modes.

IRQ4 107 /0 | IRQ7 on PC/AT bus. Same as XRXCin some test modes.

IRQ5 25 /0 | IRQ10 on PC/AT bus. Same as XRXD in some test modes.

IRQ6 24 /10 | IRQ11 on PC/AT bus. Same as XCOL in some test modes.

IRQ7 23 /O | IRQ15 on PC/AT bus. Same as XTXCin some test modes.

TABLE 4-1. 83C795 PIN ASSIGNMENTS
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PIN LIST 83C795

Mnemonic |Pin Number |/O Description

LA17-LA23 | 13-19 /0 | PCLAADDRESS BUS. Advanced timing version of system
address lines A23-A17 from PC/AT bus. These are not assumed to
be stable during the entire host cyde and are latched internally by
the BALE signal (falling edge). T hese signals are active high.

LLED 131 /O | TWPR LINK STATUS. If validdataor Link Test pulses are received
onTPR+ /TPR-,LLED is low (link status OK). When no data or
Link Test pulses arereceived, LLED is high. The LLED pin can
sink 4mA to drive an externa LED. T his pin aso functions as the
EEROM dock pin (formerly EESK) and functions as the s hift
ocontrad pin (formerly SHIFTIN) in scan mode.

M16CS 26 O | MEMORY 16 SELECTED. Active low. Indcates to the PC/AT bus
that RAM access responseis 16 bits wide.

MA15-MA10| 139-144 O | MEMORY ADDRESS LINES. These pins bring out the DMA
address to memory o feed-through the host address as modfied
for paging. When dumping R OM contents, these pins present
ROM data bits:

MA15 ROM30 then ROM31
MA14 ROM28 then ROM29
MAOO ROMOO then ROMO1

MAQ9/MP9 | 145 1/0 | Same as other MAlines except that during RESET, the drivers are

MAO8/IMP8 | 146 dsabled and the INIT jumpers are read through thes e pins and

MAQ7/JMP7 | 148 latched at the trailing edge of RESET. T hey are active high and are

MAO6/IMP6 | 149 pulled up weakly by internal resistors (35kQ-150kQ).

MAO5/AJMP5 | 150

MAO4/dMP4 | 151 Tosetazerovaue on these pins, use an external pull-down

MAO03/JMP3 | 152 resistor of 3.6KQ

MAQ02/JMP2 | 153

MAO1/4JMP1 | 154

MAQOO/JMPO | 155

MD7 158 I/O | MEMORY DATALINES. These pins connect to the data pins of the

MD6-MDO 3-9 buffer RAM and the IPL or boot ROM.

ME MR 12 /O | PCMEMORY READ for addresses exceeding 1 M. Adtive low.

ME MW 10 /0 | PCMEMORY WRITE for addresses exceedingl M. Active low.

OSR 112 I | VCOBIAS RESISTOR. Aresistor from OSR to VCC biases the
internal VCO current. Nominal value is 24.9KQ..

RAMOE 156 O | RAMOUTPUT ENABLE. Active low,

RAMWR 157 O | RAMWRITE ENABLE. Active low.

RESET 95 /O | SYSTEMRESET. Active high.

TABLE 4-1. 83C795 PIN ASSIGNMENTS (CONT.)
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PIN LIST

Mnemonic |Pin Number |/O Description

RLED 130 /0 | RECV LED DRIVER. When on, RLED drives low to turn on an
external LED. If no datais received, RLED is off. If datais
received, RLED goes active for approximately 50ms longer than
the received padket length. T his pin also serves as the EEROM
datain pin (EEDI) andis used as the scan data input (formerly
S CANIN) in scan mode.

ROMCS 138 O | BIOS ROM OUTPUT ENABLE. Active low. Chip S elect for ROM
BIOS. Usedfor XTXE in some test modes.

RX+ 124 I | AUI RECEIVE. The Manchester encoded data from the external

RX- 123 trans ceiver is received on RX+ /R X-.

SA19-14 88 - 83 /0 | PCADDRESS BUS. Normal timing version of system address

SA13-11 78 -76 lines. These signals are active high.

SA10- 09 44 - 43

SA08 - 06 38-37

SAO05 - 00 35-30

SBHE 20 I | PCBUS HIGH ENABLE. Active low. Indicates atransfer of data on
the upper byte of the data bus, S D8 through SD15.

SD15-14 45 - 46 /0O | SYSTEM DATABUS. Datainput and output to host and shared

SD13-12 48 - 49 memory. These signals are active high.

SD11-10 51-52

SDO09 - 08 54 - 55

S D07 69

SDO06 - 04 65 - 63

SDO03 - 02 61 - 60

SDO01 - 00 58 - 57

SMEMR 74 /O | LOW MEMORY READ STROBE. Reacs buffer memory onto the
PCdatabus. Itis active only when the memory address is within
the first 1Mb of memory space. Active low.

SME MW 75 /O | LOW MEMORY WRITE STROBE. Writes buffer memory from the
PC databus. SMEMW is active only when the memory address is
within the first 1Mb of memory s pace. Active low.

TESTA 117 I | /O-MAPPING CONTROL PINS. All signal pins on the 83C795

TESTB 118 (except for the analog pins) have been divided into two groups,

GROUPA and GROUPB. The functionality of these pins is
controlled by the two test pins, as follows:

TESTA TESTB GROUPA GROUPB
1 1 NORMAL  NORMAL
1 0 1 0
0 1 0 1
0 0 TRISTATE TRISTATE

TABLE 4-1. 83C795 PIN ASSIGNMENTS (CONT.)
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PIN LIST 83C795
Mnemonic |Pin Number |/O Description
TLED 129 O | TRANSMIT LED DRIVER. When on, TLED drives low to turn on
an external LED. When there is no transmission (T XE inactive),
TLED is off. When datais transmitted, TLED goes active for
approximately 50ns longer than the trans mitted packet length.
TLED does not go active for Link Test pulses. This pin also serves
& the scan data output (formerly S CANOUT ) in scan mode, or as
a20 MHz buffered dock output if JUMPER8 is installed.
TPR+ 128 | TWPR RECEIVE. In 10BaseT operation, Manchester encoded
TPR- 127 data arereceivedviaTPR+ /TPR-. They are connected to the
twis ted pair medium through a transformer and filter.
TPX1+ 103 O | TWPR TRANSMIT. TPX1+ andTPX1- are usedfor 10BaseT only.
TPX1- 102 They are the high current positive and negative output pins.
TPX2+ 104 O | TWPR TRANSMIT. TPX2+ and TPX2- are used for 10BaseT only.
TPX2- 101 They are the low current positive and negative output pins.
TX+ 99 O | AUITRANSMIT. TX+ andT X- transmit differential, Manches ter
TX- 98 encoded data to the trans ceiver. These are current-criving outputs
that furnish ECL level signals when connected to required externa
pullupresistors of 150Q
VDD 22,41, 42, +5 VOLT SOURCES. Some are for logic, some power the pin
(14 pins) 47,53, 59, drivers, and others provide power to the analog portions of the
67, 68, 81, drauit.
82, 105,
111, 1186,
119, 120,
134, 135,
159, 160
VSS 1,2,11, 21, GROUND. Some are for logic, some power the pin drivers, and
(24 pins) 27, 39, 40, others provide power to the analog portions of the drcuit.
50, 56, 62,
66, 70, 79,
80, 89, 92,
94, 100,
114,121,
122, 133,
136, 147
X1 96 I | CRYSTAL OSCILLATOR. The crystal is attached across these two
X2 97 O | pins. Must be 20.000 MHz +50 ppm. T his dock operates the
chip’s logicandis divided by 2 internally to become the trans mit
dock.
ZWS 91 O | PCZEROWAIT STATE. Active low. Zero Wait S tate signal tells
the miaoprocessor that it can complete the present bus cyde
without ins erting any additional wait cydes. ZWS is driven by a
tri-state driver capable of sinking 24 mA.
TABLE 4-1. 83C795 PIN ASSIGNMENTS (CONT.)
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PIN LIST

4.1 SPECIAL INPUT-TO-OUTPUT PIN MAPPING

The 83C795 provides a special pin mapping feature which can be used for testing. The pins are divided

into two groups, GROUPA and GROUPB, for the new I/O pin mapping scheme.

GROUPA PINS GROUPB PINS
PIN NAME PIN NAME
3 MD06 4 MDO05
5 MD04 6 MD03
7 MDO02 8 MDO1
9 MD00 10 ME MW
12 ME MR 13 LAL17
14 LA18 15 LA19
16 LA20 17 LA21
18 LA22 19 LA23
20 SBHE 23 IRQ7
24 IRQ6 25 IRQ15
26 M16CS 28 1016CS
29 BALE 30 SA00
31 SAO1 32 SA02
33 SA03 34 SA04
35 SAO5 36 SA07
37 SA06 38 SA08
43 SA09 44 SA10
45 SD15 46 sD14
48 SD13 49 SD12
51 SD11 52 SD10
54 SD09 55 SD08
57 SD00 58 SDO1
60 SD02 61 SDO03
63 SD04 64 SDO05
65 SD06 69 SDO7
71 BSCK 72 IOR
73 oW 74 SMEMR
75 S ME MW 76 SAl11
77 SA12 78 SA13
83 SA14 84 SA15
85 SAL6 86 SAL17
87 SA18 88 SA19

TABLE 4-2. 1/0 PIN MAPPING SCHEME

10
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PIN LIST 83C795
GROUPA PINS GROUPB PINS
PIN NAME PIN NAM,E

920 IORDY 91 ZWS

93 AEN 95 IRQ2

106 IRQ3 107 IRQ4

108 IRQL 109 RESET

110 GPOUT 129 RXM

130 RLED 131 LLED

132 EECS 137 EEDO

138 ROMCS 139 MA15

140 MA14 141 MA13

142 MA12 143 MA11

144 MA10 145 MA09

146 MAO8 148 MAQ7

149 MAO6 150 MAO5

151 MAO4 152 MAO3

153 MAO2 154 MAO1

155 MAOO 156 RAMOE

157 RAMWR 158 MDO7

TABLE 4-2. 1/0 PIN MAPPING SCHEME (CONT.)

The 1/O pin mapping test for this chip requires only two static vectors. The inputs you must set along with
the desired output values are listed in Table 4-3.

VECTOR | PIN DRIVEN HIGH |PINS DRIVEN LOW |PINS OUTPUTTING 1's |PINS OUTPUTTING 0’s
1 TESTA, RXP, TESTB, RXM, GROUPA pins GROUPB pins
TPRP, CDP TPRM, CDM
2 TESTB, RXM, TESTA RXP, GROUPB pins GROUPA pins
TPRM, CDM TPRP, CDP

TABLE 4-3. I/0O PIN OUTPUT VALUES

Note

This arrangement does not test the 83C795’s analog outputs.

SMC
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ETHERNET SYSTEM CONTROLLER REGISTERS

5.0 ETHERNET SYSTEM CONTROLLER
REGISTERS

Theregister structure of the 83C795 is dvided into
two register goups: the Host Interface registers
and the LAN Contrdler registers. The folloning
sedtions descaibe the contents of each of these
registers, detal the way they are accessed, and
how they are used. Takdes 5-1 through 5-3 provide
abrief overview of these regsters.

R efer tothe Regster Summary tables at the end of
this section for a quick reference guide to all
relevant register bit values.

OFFSET SWH=0 SWH=1
00 CR CR
01 EER EER
02 I0PL IOPL
03 IOPH IOPH
04 HWR HWR
05 BPR BPR
06 ICR ICR
07 REV/IOPA REV/IOPA
08 LANO GCR2
09 LAN1 —
0A LAN2 IAR
0B LAN3 RAR
oC LAN4 BIO
0D LANS GCR
OE BDID ERFAL
OF CKSM ERFAH

TABLE 5-1. HOST INTERFACE REGISTERS

SUMMARY
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ETHERNET SYSTEM CONTROLLER REGISTERS

83C795

OFFSET| PAGEO | PAGEO | PAGE1 | PAGE1 | PAGE2 | PAGE2 | PAGE3 | PAGE3
READ WRITE READ | WRITE READ | WRITE | READ WRITE

10 CMD CMD CMD CMD CMD CMD CMD CMD

1 INCRL RSTART | STAO STAO RSTART | INCRL | TEST TEST

12 INCRH | RSTOP | STA1 STAL RSTOP | INCRH | RTEST | RTEST

13 BOUND | BOUND | STA2 STA2 TCNTL | void TTEST | TTEST

14 TSTAT | TSTARTH | STA3 STA3 TSTARTH | void TEST2 | TEST2

15 COLCNT | TCNTL STA4 STA4 NEXT NEXT | TSTARTL| TSTARTL

16 {0} TCNTH | STAS STA5 TCNTH | void {0} void

17 INTSTAT | INTSTAT | CURR | CURR ENH ENH — —

18 ERWCNT | ERWCNT | GROUPO| GROUPO | RADDL | RADDL | — —

19 RENH RENH GROUP1| GROUP1 | RADDH | RADDH | — —

1A RCNTL | void GROUP2| GROUP2 | TADDL | TADDL | — —

1B RCNTH | void GROUP3| GROUP3 | TADDH | TADDH | — —

1C RSTAT | RCON GROUP4| GROUP4 | RCON void — —

1D ALICNT | TCON GROUP5| GROUPS5 | TCON void — void

1E CRCCNT | DCON GROUP6 | GROUP6 | DCON void — void

1F MPCNT | INTMASK | GROUP7 | GROUP7 | INTMASK | void MANCH | MANCH

TABLE 5-2. LAN CONTROLLER REGISTERS - NORMAL MODE

OFFSET| PAGEO | PAGEO | PAGE1 | PAGE1 | PAGE2 | PAGE2 | PAGE3 | PAGE 3
READ WRITE | READ | WRITE READ WRITE READ | WRITE

10 CMD CMD CMD CMD CMD CMD CMD CMD

1 — RBEGIN | STAO STAO RBEGIN | — — —

12 — REND STAL STAL REND — — —

13 CURRL | CURRL | STA2 STA2 TBEGIN | void — —

14 TSTAT TEND STA3 STA3 TEND void — —

15 COLCNT | TBEGIN | STA4 STA4 — void TSTARTL| TSTARTL

16 ERWCNT | ERWCNT | STA5 STA5 — void {0} void

17 INTSTAT | INTSTAT | CURRH | CURRH | ENH ENH — —

18 RTABL | RTABL | GROUPO| GROUPO | RDOWNL | RDOWNL | — —

19 RTABH | RTABH | GROUP1 GROUP1 | RDOWNH| RDOWNH | — —

1A TTABL TTABL GROUP2| GROUP2 | TDOWNL | TDOWNL | — —

1B TTABH | TTABH | GROUP3| GROUP3 | TDOWNH | TDOWNH | — —

1C RSTAT | RCON GROUP4| GROUP4 | RCON void — —

1D ALICNT | TCON GROUP5| GROUP5 | TCON void — void

1E CRCCNT | — GROUP6| GROUP6 | DCON void — void

1F MPCNT | INTMASK | GROUP7| GROUP7 | INTMASK | void MANCH | MANCH

TABLE 5-3. LAN CONTROLLER REGISTERS - LINKED-LIST MODE
SMC 13
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ETHERNET SYSTEM CONTROLLER REGISTERS

5.1 HOST INTERFACE INTERNAL
REGISTERS

T he following s ection des aribes the contents of the
Host Interface Internal registers. This register set
consists of 24 registers arrangedin three groups of
eight. These three groups are the LAN Address
registers, the Hardware Configuration registers
(which write to andread from the EE R OM), andthe
Hardware Control regsters. The Switch Register
bit (HWR.SWH) determines whether the LAN
Address Registers (SWH = 0) o the Hardwere
Configuration Regsters (SWH = 1) are visible at
any one time. (See HWR - Hardware S upport
Register on page 16 for more information on this
bit) TheHardware Contrd registers (indudng the
CR,EER,HWR,BPR, ICR, andREV registers) are
always visible.

Bits within registers may also have different
functions depending on whether they arereadfrom
or written to.

T hroughout this section, certain terms are used to
describe each register and are defined below.

Definition
Value During RESET Time

If the INIT3, 2, 1, 0 jumpers = 1001,
this value is loaded into the register
immediately after RESET TIME.
Some of these values are forced by
hardware and others are recalled
from EEROM. Recall time is on the
order of 2 msec. While the initial
recall is ongoing, register may have
either the RESET or INIT values

This value is loaded when a recall is
performed other than after a RESET.

Possible register values are:

Term

RESET
INIT

RECALL

REGISTER

VALUES

1 =logical 1l

0 =logical 0

PIN = value unknown or
wired to external pin.

EE =value loaded from
EEROM.

— =not used.

TABLE 5-4. REGISTER TERM DEFINITIONS

5.1.1 CR - Control Register
R eadAMrite Port = 00

This register has control over buffer memory
enabling and s oft res et of the LAN contrdler.

@
3

CR RESET
RNIC 1
MENB
CR4
CR3
RP15
RP14
RP13

ORI NWIM OO |
o/l |O|O

Bit 7: RNIC , Reset Network Interface Controller

Set RNIC to 1 then back to 0 to force a hardware
reset to the LAN Controller.

Bit 6: MENB , Memory Enable

Set MENB to 1 to enable host access to shared
memory.

Bit 4-3: CR4-CR3, Reserved For Increase In RP
Field

Bit 2-0: RP15-RP13, RAM Offset

Abuffer address is areated by adding the contents
of this field to the difference between the buffer
base address and the address supplied by the
SA19-SA00lines. This sumis treatedas amovable
page offset which is then inserted into the buffer
window. T his offs et value s hould only be usedwhen
the memory provided is larger than the window
selected.

5.1.2 EER - EEROM Register
ReadMWrite Port =01

T his register contrals the stores to andrecalls from
EEROM. In addtion, four input pins are visible
through this register. Some bits have different
functions when read than when written.

14
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BIT EER READ RESET
7 STO 0
6 RC 0
5 EA4 0
4 UNLOCK 0
3 JMP3 PIN
2 JMP2 PIN
1 JMP1 PIN
0 JMPO PIN
BIT EER WRITE RESET
7 STO 0
6 RC 0
5 EA4 0
4 UNLOCK 0
3 EA3 0
2 EA2 1
1 EAl 1
0 EAO 0

Bit 7: STO, Store Into Non-Volatile EEROM
Setthis bitto1 tostore the 8 LAN address registers
into the EER OM. T he bit automatically res ets when
the store is complete. This function will not be
performed unless the storage drcuit has been
armed by aseries of acoesses totheEER Regster.
(See Section 6.5.2.3 for details.)

Bit 6: RC, Recall EEROM

Setthis bitto1 torecall the 8 LAN address registers
from EEROM. T he bit will be automatically reset
when the recall is complete.

Bit 4: UNLOCK , Unlock Store
This bitis used to unlock the EEPROM for storage
operations. (See Section 6.5.2.3 for details.)

Bits 3-0: IMP3-JMPO , Initialization Jumpers
These bits are wired to the JMP input pins of the
chip. The JMP fieldvalueis used by therecall logic
to determine which bank of EER OMtoloadthe host
interface configuration registers from.

Bits 5, 3-0: EA4-EA0 , EEROM Address Field

This field determines which bank of EEROM the
LAN address registers are stored into or recalled
from. This field does not change when a recall

operation takes place. EA4 =1 indcates an acoess
to the Plug and Play res ource string.

5.1.3 IOPL - 1/O Pipe Data Location Low
ReadANrite Port = 02

This regster and IOPH determine the locations
datais read from or written to.

BIT I0PL RESET
I0P7 0

I0P6
I0P5
I0P4
I0P3
10P2
I0P1
0 I0PO

RPIN®WA~OTO|N

[elleolleololellollo]

Bits 7-0: IOP7-0 , I/O Pipe Data Location Low
When IOPEN (ICR .4) is set, these are the locations
that data is read from or written to in the 1/O pipe
operation. All 8-bit operations must take place
through IOPL only.

5.1.4 IOPH -1/O Pipe Data Location High
ReadAVrite Port = 03

T his register and|OPL determine thelocations data
is read from or written to.

BIT IOPH RESET
7 IOP15 0
6 IOP14 0
5 IOP13 0
4 I0P12 0
3 IOP11 0
2 IOP10 0
1 I0P9 0
0 10P8 0

Bits 15-8: IOP15-8, I/O Pipe Data Location High
When IOPEN (ICR .4) is set, these are the locations
that data is read from or written to in the 1/O ppe
operation. All 8-bit operations must take place
through the IOPL register.

SMC
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5.1.5 HWR - Hardware Support Register
ReadA\rite Port = 04

This register is used to contrd genera purpose
outputs and to switch between configuration and
LAN Address registers.

BIT HWR READ RESET

7 SWH 0

6 — 0

5 ETHR 1

4 HOST16 0

3 — 0

2 ISTAT 0

1 PNPJMP JMP6

0 GPOE 0
BIT HWR WRITE RESET

7 SWH 0

6 — 0

5 — 1

4 — 0

3 NUKE 0

2 — 0

1 — 0

0 GPOE 0

Bit 7: SWH , Switch Register Set

T his hitselects between the LAN Address registers
andthe B oard Configurationregisters intheregister
map where:

SWH =0 - LAN Address Registers are visible
SWH =1 - Configuration Registers are visible

Bit 5: ETHER , MAC Protocol Type
When ETHER = 1, the 802.3 protocdl is provided
by this device. The 83C795 supports only 802.3.

Bit 4: HOST16

This bit reports whether the 83C795 believes it is
connected to an 8-bitor 16-bit host. T he chip deter-
mines this by looking at the MEMR pin for activity.
Where:

HOST16 = 0 - 8-bit host
HOST16 = 1 - 16-bit host

Bit 3: NUKE , Restart

This bit is 'OR’ed together with the RESET pin
signa to form the internal RESET for the chip.
Setting this bit has the same effect on the 83C795
as cyding power on the host machine. The chipwill
reset to its inital condtion and reload from the
EEROM. This bit is deared when the reset be-
comes effective. The NUKE res et executes for 256
chip-dock cydes to alow the MA bus to float and
the initidization jumpers to achieve their true val-
ues.

Note

Do not try to access this chip during
reset.

Bit 2: ISTAT , Interrupt Status
ISTAT returns to1 when Network Interface Control-
ler has an interrupt active.

Bit 1: PNPIMP, Plug and Play Jumper Installed

A read-only bit that returns a 1 if jumper 6 is in-
stalled. If PNPIJMP = 1 and the PNPEN bit (ER-
FAL.0) is set, then Plug and Play hardware is
enabled.

Bit 0: GPOE , GPX Pin Output Enable
T he outputis enabled when GPOE = 1.

16
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5.1.6 BPR - BIOS Page Register
R eadAMrite Port = 05

T his register contrds mapping of ROM window to
ROM address and other mis cellaneous contrals.

BIT BPR RESET
7 M16EN 0
6 BP15 0
5 BP14 0
4 BP13 0
3 — 0
2 — 0
1 SOFT1 0
0 SOFTO 0

Bit 7: M16EN , Memory 16-bit Enable

S et M16E N to 1 to enable 16-bit memory access by
the host. T his should be only set when al interrupts
have been dsabled. S ee page 17 for details.

Bits 6-4: BP15-13 , ROM Offset

ROM address is aeated by adding the contents of
this field to the dfference between ROM base ad-
dress andthe address supplied on the S A19-S A00
lines. This sum serves as a movable page offset
into the ROM window. It is intended that the offset
be us ed only whenthe ROM providedis larger than
the window s elected.

Bits 1-0: SOFT1-SOFTO

These bits are written and read by software. They
may be used as 'daim’ bits for allocation of drivers
tomultiple LAN connections within acommon back-
plane.

5.1.7 ICR - Interrupt Control Register
ReadANrite Port = 06

T his register enables and masks interrupts. Itis not
usedtoseleatIRQlines. That functionis performed
through the GCR Register.

@
3

ICR RESET
MCTEST 0
STAG
IOPAV
IOPEN
SINT
MASK?2
MASK1
EIL

O/RrINW I~OO |
oO|o|lOo|jOo|O0o|O O

Bit 7: MCTEST , Memory Cache Test Bit
T he memory cache counters are accelerated when
MCTEST=1. Use this bit only for test purposes.

Bit 6: STAG , Staggered Address Enable
When STAG = 1, the lowes t bit in the buffer counter
is forcedto 1 on memory cache misses.

Bit 5: IOPAV , I/O Pipe Address Visible
When IOPAV =1, italows the /O pipe’s temporary
address regster tobereadoutof theREV R edster.

Bit 4: IOPEN, I/O Pipe Enable

When IOPEN =1, the |/O pipe is enabled Regular
memory accesses should be dis alded when this bit
is set.

Bit 3: SINT, Software Interrupt

SetSINT = 1 to aeate an interrupt under s oftware
control. Set to zero to remove interrupt. For more
details, refer to page 52.

Bit 2: MASK2 , Mask Interrupt Sources
Set MASK2 to 1 to mask outinterrupt from the NIC.

Bit 1: MASK1 , Not used

Bit 0: EIL , Enable Interrupts

Setto 1 to enable interrupts from this device. T his
enable controls SINT and interrupts from the LAN
controller. For more details, refer to page 52.

SMC
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5.1.8 REV/IOPA - Revision/I/O Pipe Address

Register
ReadMWrite Port = 07

T his register serves two functions:

1. It provides the host with revision information
about the chip (CHIP3-0 and REV3-0).

2. It provides a port for loading the 1/O pipe
address into the buffer counter. For more on
this, see Section 6.2.

T he revision information is read-only and will be
returned on readk to this location when the IOPAV
bit ICR.5) is zero. T his information is detailed as
follows:

@
3

REV READ RESET
CHIP3 0
CHIP2
CHIP1
CHIPO
REV3
REV2
REV1
REVO

ORI INW| OO |
OO0 |0 |0 |k

Bits 7-4: CHIP3-CHIPO , Chip Type

Depending on the condtion of Jumper 9, this field
yields either 0100 or 0010. A value of 0100 ind-
cates to the host that this is an 83C795 device;, a
value of 0010 indicates an 83C790 device.

Bits 3-0: REV3-REVO0 , Revision Number
These bits iniiaize to therevision number of this chip.

Whenthel/O pipeis enabled- thatis, when IOPEN
is set (ICR.4) — the /O pipe address is loaded into
the buffer counter through this register. Since the
buffer counter is 16-bits wide, two consecutive
writes are required to accomplish this using this
method.

¢ The first write, which contains the lower byte of
the address, is stored in a temporary register.

e The second write, which contains the upper
byte of the address, is then transferred, along
with the contents of the temporary register, into
the buffer counter.

Any host access to the chip between the first and
second writes will automatically res et the process.

When IOPAV is set, the contents of the temporary
register can be read from this location.

@
3

IOPA RESET
IOPA7 0
IOPAG
IOPAS5
I0PA4
IOPA3
IOPA2
IOPAL
IOPAO

ORI INW| OO |
O|kr | OO|O|F|O

Bits 7-0: IOPA7-IOPAOQ , I/O Pipe Address
This register provides the location of the |/O Pipe
address.

5.1.9 LANO - LANS - LAN Address Registers
ReadA\rite Ports =08 - 0D SWH =0

These six LAN address regsters (along with the
BDID and CHKSUM regsters) recal or store
genera-purpos e datafromthe EER OM and, during
normal use, recall the permanently-assigned LAN
address for the adapter.

REG LN RESET | INIT |RECALL
LANO | LNO7-LNOO 0 EE | EE
LAN1 | LN15-LNO8 0 EE | EE
LAN2 | LN23-LN16 0 EE | EE
LAN3 | LN31-LN24 0 EE | EE
LAN4 | LN39-LN32 0 EE | EE
LAN5 | LNMSB, 0 EE | EE
LN46-LN40

Bits 0-7: LNO7-LNOO
In normal use, these are the least significant bits of
the gobaly-assigned LAN address block.

Bits 8-15: LN0O8-LN15
In normal use, LN8-LN15 are part of the gobally
assigned LAN address block.

Bits 16-23: LN16-LN23
In normal use, LN16-LN23 are part of the gobally
assigned LAN address block.

18

SMC



ETHERNET SYSTEM CONTROLLER REGISTERS

83C795

Bits 24-31: LN24-LN31

Innormal use, LN24-LN31is part of the uniqueLAN
address for each adapter (LN47-LN24) andmay be
assigned at the time of manufacture for the end
produd.

Bits 32-39: LN32-LN39

Innormal use, LN32-LN39 s part of the uniqueLAN
address for each adapter (LN47-LN24) andmay be
assigned at the time of manufacture for the end
produd.

Bits 40-46: LN40-LN46

LN40-LN46 forms part of the unique LAN address for
each adapter (LN47-LN24) and may be assigned at
the ime of manufacture for the end product.

Bit 47: LNMSB
LNMSB is the mostsignificant dgt of the unique LAN
address blodk which comprises LN24 through LN47.

5.1.10 BDID - Board ID Register
ReadPot=0OE SWH=0

T his register is similar to the LAN registers exaept
that it contains an 8-bit code identifying the board
type for softwere purposes. The administration of
this 1D byteis beyondthes cope of this s pedfication.
This register is stored and recdled aong with the
LAN registers.

BIT BDID |RESET | INIT | RECALL
7 BDID7 0 EE | EE
6 BDID6 0 EE | EE
5 BDID5 0 EE | EE
4 BDID4 0 EE | EE
3 BDID3 0 EE | EE
2 BDID2 0 EE | EE
1 BDID1 0 EE | EE
0 BDIDO 0 EE | EE

5.1.11 CKSM - Checksum Register
ReadM\rite Port= OF SWH=0

Before storing a LAN address, CKSM should be
programmed with an 8-hit checksum which causes
the 2’s complement sum of al eight second-group
regster contents to be FFH. The sum must indude
this register. T his register is stored andrecaled aong
with the LAN regsters. It is recommended that on

recal of the LAN address, the regster’s integrity
should be confirmed by computing (in softwere) the
chedksum of the second group of regsters.

BIT CKSM RESET | INIT |RECALL
7 CHK7 1 EE EE
6 CHK6 1 EE EE
5 CHKS5 1 EE EE
4 CHK4 1 EE EE
3 CHK3 1 EE EE
2 CHK2 1 EE EE
1 CHK1 1 EE EE
0 CHKO 1 EE EE

Bits 7-0: CHK7-CHKO , Checksum Register

The 83C795 stares the checksum amount in this
register for reference and comparis on with the LAN
registers’ amounts.

5.1.12 GCR2 - General Control Register 2
ReadAVrite Ports =08 SWH=1

This register is used to hold genera control
information.

BIT GCR2 RESET INIT

ORrINWA~OGOO|N
oO|l0O|0O|0O|O|O O
oO|lOo|lo/Oojl0O|0O|O|O

PNPIOP 0

Bit 0: PNPIOP, PNP and 1/0 Mapped Pipe
T his bitis us edto communicate to the PlugandPlay
logic that the adapter uses the |/O-mapped mode.
When PNPIOP =1, the PlugandPlay R AM Control
registers are disabled and the ROM Control regis-
ters are moved from 48h-4Ch to 40h-44h.

5.1.13 IAR - 1/O Address Register
ReadA\rite Port = 0A SWH=1

T his register programs the base /O address for the
chip.

SMC
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BIT IAR RESET INIT lines are matched against the value F. T his fieldis
2 IALS 0 0 not supported by the Plug and Play hardware.
6 1A14 0 0 Bits 5-4: RAMSZ1-RAMSZO0 , Buffer Window Size
Field
Z :2;3 g 8 T his encoded field_ determ'nes_ the apparents ize of
the buffer RAM. Itis decoded in the falowing man-
3 IA7 1 1 ner:
2 I1A6 0 0
1 IA5 0 0 S71 SZ0 Window Size
0 PNPBOOT 0 0 0 0 8K Bytes
Bits 7-5: IA15-IA13 , /O Address Lines 0 1 16K Bytes
These bits are compared againstthe A15-A13 lines 1 0 32K Bytes
fromthe hostwhen|OR or IOW are active and AEN 1 1 64K Bytes

is not. To access the chip, the lines must match.

Bits 4-1: 1A8-IA5 , I/O Address Lines

These bits are compared against the A8-5 lines
fromthe hostwhen IOR or IOW are active and AEN
is not. To access the chip, the lines must match.

Bit 0: PNPBOOQOT, Plug and Play Boot Bit
PNPBOQOT = 1 to indicate to the Plug and Play
hardware that the adapter is a boot card. This
alows the 83C795 address decoders to be active
without waiting for the Plug and Play hardwere
activate command.

5.1.14 RAR - RAM Address Register
ReadAVrite Port= 0B SWH=1

T his register contrds the bas e address andwindow
size for the buffer RAM.

TABLE 5-5. BUFFER WINDOW SIZE FIELD

Bits 6, 3-0: RA17, RA16-RA13 , RAM Base
Address Field

These bits form part of the base address for the
buffer RAM decoder along with the fixed value of
11’ for RA19-RA18. When S A19-S A13 has avalue
between this base address and the base plus the
windowsize, the request for memory is recognized.
Once the SA19-SA13 value is no longer in this
range, the hast ends the acoess.

Note

The 64K window size is not supported
by Plug and Play.

5.1.15 BIO - ROM Control Register
ReadA\rite Port=0C SWH =1

BIT RAR RESET | INIT This register programs the base address and
7 HRAM 0 0 window size for the external R OM.
6 RA17 0 0
5 RAMSZ1 0 0 BIT BIO |RESET | INIT | RECALL
4 RAMSZO0 0 0 7 FINE16 | O 0 EE
3 RA16 0 0 6 BA17 0 0 EE
2 RA15 1 1 5 BIOSz1 |1 1 EE
1 RA14 0 0 4 BIOSz0 | 1 1 EE
0 RA13 0 0 3 BA16 0 0 EE
Bit 7: HRAM , High RAM Address 2 BAl5 | 0 0O |EE
This bit provides a means of locating the buffer 1 BA14 0 0 EE

0, the buffer address decoder matches LA23-L A20
against zero. When HRAM = 1, the LA23-LA20

20
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Bit 7: FINE16 , Fine Decode

When FINE16 = 1, MEM16CS s response is gen-
erated only when the actual RAM window is being
addressed. Itindudes S A16-SA13 in the address
decoding process. S ee page 51 for more detalils.

Bits 5-4: BIOSZ1-BIOSZ0 , ROM Window Size
Field

These two bits determine the ROM window size
and are decoded in this manner:

Sz1 SZ0 ROM Window Size
0 0 8K
0 1 16K
1 0 32K
1 1 Disabled

TABLE 5-6. ROM WINDOW SIZE FIELD

Bits 6, 3-0: BA17, BA16-BA13 , Base Address
Field

These bits form part of the base address for the
R OM decoder aong with the fixed value of 11’ for
BA19-BA18. When SA19-SA13 has a value be-
tween this base address and the base plus the
window size and SMEMR are active, arequest for
the ROM s recognized. A chipseled will be gener-
ated to the ROM if not disabled. Memory access at
the same address is blocked if ROM is enabled.

5.1.16 GCR - General Control Register
ReadAVrite Port=0D SWH =1

T his regster contrds interrupt level seledtion, zero
wait state res ponse, and several other functions.

BIT GCR RESET | INIT | RECALL
7 XLENGTH | O 0 EE
6 IR2 0 0 EE
5 ZWSEN 0 0 EE
4 RIPL 0 0 EE
3 IR1 0 0 EE
2 IRO 0 0 EE
1 GPOUT 0 0 EE
0 LIT 0 0 EE

Bit 7: XLENGTH , Extended Length Bit Enable
When XLENGTH =1, the extended length option is
enabled as spedfied by the 802.3 spedfication
(refer to page 69).

Bit 5: ZWSEN , Zero Wait State Enable

This bitis setto 1 to enalde the chip to generate a
ZWS response when the RAM is accessed and
availabe to the host.

Bit 4: RIPL , Software Flag

Bits 6, 3-2: IR2-IR0 , Interrupt Request Field
These bits form an encoded field to select through
which IRQ pin the interrupt output is channeled.
Because of Plug and Play logic, itis necessary to
connect the interrupt pins to spedfic lines on the
IS Abus, as shown below. T heinterruptrequest pins
and their correspondng ISA lines are decoded in
this fas hion:

IRQ2 | IRQ1 | IRQO | IRQPin | ISABus
Selected Line

0 0 0 None None

0 0 1 IRQ1 IRQ2/9

0 1 0 IRQ2 IRQ3

0 1 1 IRQ3 IRQ5

1 0 0 IRQ4 IRQ7

1 0 1 IRQ5 IRQ10

1 1 0 IRQ6 IRQ11

1 1 1 IRQ7 IRQ15

TABLE 5-7. INTERRUPT REQUEST FIELD

Bit 1: GPOUT , General Purpose Output

T his bit contrals the GPOUT pin of the chip. When
GPOUT =1, itcauses the GPOUT pin to drive low.
In some systens, this bit is wired to a shutdown
contral input for DC/DC is dated power supply used
in 10Base? applications. For more information on
this feature, refer to S ection 6.7.

Bit O: LIT , Link Integrity Test

This bit contrals the Link Integrity Test. In STAR-
LAN-10 networks, the Link Integrity Test s hould be
dsabed

LIT =0 - Link Test is Disabled
LIT =1 - Link Test is Enabled.

SMC
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Disabling the Link Integrity Test (LIT) forces the
83C795 to select the twisted-pair interface. When
LIT is enabed, the twisted-pair interface will be
automatically selected when link activity is found
and the AUI interface will be selected when the
twisted-pair link enters the 10BASE-T link fail state.

5.1.17 ERFAL - Early Receive Fail Address
Low Register

ReadMWrite Port=0OE SWH=1

This register contains the lower eight bits for the
address at which the early-receive logic detected
an underrun. T his register also contains a control
bit for the Plug and Play logic.

BIT ERFAL RESET |RECALL
ERFA7 — —
ERFAG — —
ERFA5 — —
ERFA4 — —
ERFA3 — —
ERFA2 — —

— 0 0
PNPEN 1 EE

O/RrINWI~OTO|N

Bits 7-2: ERFA7-2 , Early Receive Failure Address
This register contains the lower eight bits of the
address where the early receive logic detected an
underrun. The comparison has a granularity of 4
bytes so the least significant two bits are zero. T his
value is read-only.

Bit 0: PNPEN, Plug and Play Enable

When PNPEN = 1 along with the installation of
JUMPERS®, PlugandPlay logcis enabled. T his bit
is readable but can only bes et by theinitial EER OM
load.

5.1.18 ERFAH - Early Receive Fail Address
High Register

ReadMrite Port=OF SWH =1
T his register contains the higher eight bits for the

address at which the early receive logic detected
an underrun.

BIT ERFAH RESET |RECALL
ERFA15 — —
ERFA14 — —
ERFA13 — —
ERFA12 — —
ERFA1Ll — —
ERFA10 — —
ERFAQ09 — —
ERFAO8 — —

O/RrINW I~O|O |

Bits 7-0: ERFA15-8 , Early Receive Failure Address
This regster contains the higher eight bits of the
address where the early receive logic detected an
underrun.
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5.2 LAN CONTROLLER REGISTER
DESCRIPTIONS

To simplify the programming model for the LAN
contraller and retain compatibility with the SMC
83C690 LAN Contrdller, the internal registers are
dividedintotwoaddress maps .. T he defaultaddress
map is used for Ring-style buffering (like the
83C690). Those registers needed for linkedlist
buffering are grouped together in the alternate
address map and are enabled through the
E nhancement (ENH) register des aibed starting on

page 26.

Each map provides access to all registers
necessary for operating that particular buffering
mode. Many regsters are visible in both maps,
although not always at the same address in each.
To fadlitate manufacturing test of the device, many
internal registers can be accessedin one or both of
these maps. Within each map, the registers are
organizedinto 4 pages of 16 registers each. Only
onepageis visibleatatime. Pageselectionis made
through the Command (CMD) redister described
starting on page 24.

The addresses listed in this spedfication are in an
ablreviated form. The first hex dgt is redly a
two-hit ‘page’ vaue which is written into the LAN
COMMAND (CMD) register to access the 16
registers visibe for that page. The digts after the
colon are the offset within the 83C795s LAN
Controller 1/0 segment in this manner:

page:offset

To determine the correct address, you must first
know the 83C795’s base address then select the
correct page andfinally select the correct offset. S o,
for example, "3:1C" indicates that the address for
this particular register is found on page 3 at the
offset vaue 1C.

In the fallowing des aiptions, the mos t significant bit
position is numbered "7°. T he line labelled RESET
shows the initial values loaded into the register by
assertionof theRESET pin. T hesymbol "0’ denotes
void bits which always return zero when read

5.2.1 ALICNT - Alignment Error Counter

Register

Norma MapReadPort=0:1D Link-List MapRead
Port=0:1D

This regster is the alignment error counter. It is
incemented by the receive unit when a packet is
receivedwith aframe alignment error. Only packets
whose addresses are recognized will be induded
in this tally. T he counter will increment to 255 and
stopifaddtional dignmenterrors are detected. T he
counter is deared when read.

BIT ALICNT RESET
CT7 0

CT6
CT5
CT4
CT3
CT2
CT1
CTO0

ORrINWIMMOGO N
oO|lO|0O|0O|O|O|O

5.2.2 BOUND - Receive Boundary Page

Register
Norma Map ReadAVrite Port = 0:13

The Receive Boundary Page R egister paints tothe
oldest used receive buffer in the ring. Itis used to
prevent overflow in the buffer ring. The DMA
compares the contents of this regster to the next
buffer address when linking buffers together for
storage of areceived frame. If the contents match
the next buffer address, the DMA operation is
aborted. Only A08-A15 are spedfied since all
buffers are aligned on 256-byte boundaries. For
more information, refer to page 85.

BIT BOUND RESET
Al15 X

Al4
Al3
Al2
All
A10
A09
A08

ORIV WMo o
XX | X[ X[ X|X|X
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5.2.3 CMD - Command Register

Normal Map ReadANrite Port = X:10
Linked-List Map R eadAWVrite Port = X:10

BIT CMD RESET
PS1 0
PSO

RFU
ENETCH
DISETCH
TXP

STA

STP

ORrINW Moo |
R O|OO|O|O|O

The Command register is used to initidize the
83C795 chip, start transmissions, and switch

pages .

Bits 7-6: PS1-PS0 , Page Select
This 2-bit field designates which of 4 pages is
showing. They decode as follows:

PS1 PSO Page Select
0 0 Page 1
1 0 Page 2
0 1 Page 3
1 1 Page 4

TABLE 5-8. PAGE SELECT FIELD

Bit 5: RFU, Reserved for Future Use
This bitis not used by 83C795 and aways returns
zerowhen read.

Bit 4: ENETCH , Enable Early Transmit Checking
By setting this bit to 1, it enables comparison of
transmit DMA address against the host memory
write address. Once s et, this bit can be deared and
the 83C795 continues to check transmission ad-
dresses until DISETCH is set. S ee page 78 for more
details.

Bit 3: DISETCH , Disable Early Transmit Checking
By setting this bitto 1, it dsables the early transmit
address chedking. Once set, the bit can be deared
and transmit address chedking is suppressed until
ENETCH is set. S ee page 78 for more details.

Bit 2: TXP , Transmit packet
Set this bit after loadng the Transmit Buffer and
Control registers toinitiate trans mission of apacket.

The 83C795 dears this bit upon completion or
abortion of the transmission.

Bit 1: STA , Start Bit

Set the STA hit to adtivate the 83C795 after power
up or when the 83C795 has been reset by a soft-
ware command. Noframes can besent or received
until this bit has been set. The user’s software
should set up the other registers prior to bringing
the device on line, but setting this bitis the actual
command which brings the Trans mit and Receive
portions of the device online. Once set, this bit may
be deared and the 83C795 will continue to remain
online.

Bit 0: STP, Stop Bit

Set the STP hit to take the chip offline and disen-
gage fromthe LAN. Frames partially trans mitted or
received are completed before reset oocaurs. INT -
STAT.RST is set high when the Transmit and Re-
ceive section have completed all outstanding
operations (see page 28). No frames will be re-
ceived or transmitted until the startbithas beenset.

5.2.4 COLCNT - Collision Count Register

Norma MapRead Port=0:15
Linked-List Map Read Port = 0:15

This regster contains the number of callisions
detected while attempting to trans mit the current (or
mostrecent) packet. Itis dearedtozero atthe start
of ransmission. If no collisions are detected, the
counter will read zero. For each collision
enoountered, the countis inaemented. If more than
15 collisions occur, the abortbitof TSTAT is setand
the count is reset to zero (s ee page 38).

BIT COLCNT RESET
T10 0
T9
T8
T7
CT3
CT2
CT1
0 CTO0

RPINW| OO |

oO|lO|0O|0O|O|O|O

Bits 7-4: T10-T7 , Backoff Counter
These 4 consecutive bits always return zero.
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Bits 3-0: CT3-CTO0, Collision Counter
These bits indicate the value of the callision
counter. They are aways readable.

5.25 CRCCNT - CRC Error Counter

Norma MapRead Port = 0:1E
Linked-List Map Read Port = 0:1E

This register is inaemented by the receive unit
when a packet is received with a CRC error. Only
packets whose address is recognized will be
indudedin this tally. When a’runt’ frameis received
with a CRC error, CRCCNT is incemented if
RCON.RUNTS is enabled (see page 32). The
counter will increment to 255 and stick if additional
CRC errors are detected. The ocounter is deared
when read

BIT CURR
Al15
Al4
Al3
Al12
All
A10
A09
A08

RESET

x

OR[N W[~ oo (N
XX | X[ X[ X[ X|X

5.2.7 CURRH - Current Frame Buffer

Descriptor Pointer Register High
Linked-List Map R eadAVrite Port = 1:17

T his register is one of a pair of regsters (CURRH
and CURRL) that paint to the first buffer des criptor

BIT CRCCNT RESET used for storage of the present frame. They are
7 CcT7 0 used by DMA as a backup address for recovering
buffers in the case of a flamed packet and to
6 CT6 0 fadlitate storage of buffer header information.
5 CT5 0 Neither the CURRH nor CURRL registers should
4 CT4 0 be altered by the user. T hey are accessible for test
3 CT3 0 purposes only.
2 | CT2 0 BIT CURRH RESET
1 CT1 0 7 A15 X
0 CTO 0 6 Al4 X
5 Al13 X
5.2.6 CURR - Current Frame Buffer Pointer 4 Al12 X
Register 3 All X
Norma Map ReadAVrite Port = 1:17 2 A10 X
This regster points to the first buffer used for 1 A09 X
storage of the present frame. Itis used by DMA as 0 A8 X
abackup address for recovering buffers in cas e of
a flawed packet and fadlitates storage of buffer ~ 5.2.8° CURRL - Current Frame Buffer

header information. The CURR regster should be
initidizedtothe same value as RSTART (see page
33) andnot altered thereafter by the user unless the
contraller is reset. Only A08-Al5 are spedfied
since all buffers are aligned on 256-byte
boundaries.

Descriptor Pointer Register Low
Linked-List Map R eadAVrite Port = 0:13

T his register is one of a pair of regsters (CURRH
and CURRL) that paint to the first buffer des criptor
used for storage of the present frame. They are
used by DMA as a backup address for recovering
buffers in the case of a flamed packet and to
fadlitate storage of buffer header information.
Neither the CURRH nor CURRL registers should
be atered by the user. They are accessible for test

purposes only.
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BIT CURRL
A07
A06
A05
A04
A03
A02
A0l
A00

RESET

x

OR[N W[~ oo (N
XX | X[ X[ X[ X|X

5.2.9 DCON - Data Configuration Register

Linked-List MapReadPort=2:1E Linked-List Map
Write Port = 0:1E

T his register always returns 41h. Inthe 83C790 this
register controlled DMA burstlengths ; however, the
83C795 is hardwired for 8-byte bursts. Refer to
page 65 for more information.

5.2.10 ENH - Enhancement Register

Norma Map ReadAVrite Port = 2:17
Linked-List Map R eadAVrite Port = 2:17

T his register enables enhancement features.

BIT ENH RESET
7 — 0
6 — 1
5 ALTEGO 0
4 SLOT1 0
3 SLOTO 0
2 EOTINT 0
1 — 0
0 SBACK 0

Bits 7-6: Unused
Bit 5: ALTEGO , Buffering Format Selection

ALTEGO =0 -

Designates ring buffering and singe frame trans-
mission format. This is essentialy 8390/83C690
compatibility mode.

ALTEGO =1 -

Designates linkedHist receive buffering and multi-
ple frame transmission format. The register ad
dress map is selected with this bit, exposing the
registers assodated with the selected buffering
mode.

Bits 4-3: SLOT1-0 , Slot Time Selection
T his two-bit field selects the slot time according to
Table 5-10.

SLOT1 SLOTO Slot Time
0 X 512 bit times (Ethernet)
1 0 256 bit times
1 1 1024 bit times

TABLE 5-9. SLOT TIME SELECTION FIELD
Bit 2: EOTINT , Interrupt on End-of-Transmit

EOTINT =1 -

Interrupt on E nd-of-Trans mit chain ins tead of each
trans mittedframe. T his bitis ignoredif not operating
in multiple frame trans mission mode.

EOTINT =0 -
Interrupt on each trans mitted frame.

Bit 0: SBACK , Enable Stop Backup Modifications

SBACK =1 -
Enable the S top B adkoff modfications to the back-
off imer.

SBACK =0 -
Normal backoff.

5.2.11 ERWCNT - Early Receive Warning
Threshold Register

Norma Map ReadAVNrite Port = 0:18
Linked-List Map R eadANrite Port = 0:18

This redgster contains the Received Byte Count
threshold at which the Early Receive Warning
interrupt is generated. The ERW interrupt is
generated when RBC =ERW. Bits 3-0 of RBC are
ignored. F or more information on this regster, refer

topage 71.
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BIT ERWCNT RESET
ERWI11 0
ERWI10
ERW9
ERWS
ERW7
ERW6
ERW5

ERW4

ORrINW|(~Mo|o|N
o000 |O0|O|O

5.2.12 GROUPO0-GROUP?7 - Multicast Filter
Table Registers

GROUP Normal Map Linked-List Map
Register Port Address Port Address
Read | Write | Read | Write
GROUPO | 1:18 1:18 1:18 1:18
GROUP1 | 1:19 1:19 1:19 1:19
GROUP2 | 1:1A 1:1A 1:1A 1:1A
GROUP3 | 1:1B 1:1B 1:1B 1:1B
GROUP4 | 1:1C 1:1C 1:1C 1:1C
GROUPS5 | 1:1D 1:1D 1:1D 1:1D
GROUPS6 | 1:1E 1:1E 1.1E 1:1E
GROUP7 | 1:1F 1:1F L1F 1:1F

These 8 regsters hold the node’s Multicast filter
table. See Table 5-10 for the registers’ bit
assignments.

5.2.13 INTMASK - Interrupt Mask Register

Norma Map Read Port = 2:1F Norma Map Write
Port=0:1F

Linked-List Map Read Port = 2:1F
Write Port = 0:1F

Linked-List

The Interrupt Mask Register is used to mask out
certain interrupt sources selectively. Mask bits set
to "1’ allowthe corres pondinginterrupts tocause an
IRQ. Mask bits set to '0’ block their respective
interrupt sources .

BIT INTMASK RESET
— 0
ERWE
CNTE
OVWE
TXEE
RXEE
PTXE

PRXE

ORrINWIMMOGO N
oO|lO|0O|0O|O|O|O

Bit 6: ERWE , Early Receive Warning Enable
When ERWE = 1, this bit enables Early Recelve
Warning as defined by the ERW bit in the Interrupt
Status Register. (S ee the nextregister, INTSTAT.)

Bit 5: CNTE , Counter Overflow Enable

When CNTE = 1, this bitenaldes Counter Overflow
as defined by the CNT bit in the Interrupt S tatus
Register. (S ee the nextregister, INTSTAT.)

Bit 4: OVWE , Overwrite Warning Enable
When OVWE =1, this bit enables Overwrite Warn-
ingas defined by the OVW hitin the Interrupt S tatus

Register. (S ee the nextregister, INTSTAT.)

GROUP BIT7 BIT 6 BIT5 BIT4 BIT 3 BIT 2 BIT 1 BIT O

Registers
GROUPO GAO7 | GAD6 | GADO5 | GAD4 | GAO3 | GAO2 | GAOl1 | GAOO
GROUP1 GAl5 | GAl4 | GA13 | GA12 | GAl1l1 | GA10 | GAO9 | GAO08
GROUP2 GA23 | GA22 | GA21 | GA20 | GA19 | GA18 | GAl7 | GA16
GROUP3 GA31 | GA30 | GA29 | GA28 | GA27 | GA26 | GA25 | GA24
GROUP4 GA39 | GA38 | GA37 | GA36 | GA35 | GA34 | GA33 | GA32
GROUP5 GA47 | GA46 | GA45 | GA44 | GA43 | GA42 | GA4l | GA40
GROUP6 GA55 GA54 GA53 GA52 GA51 GA50 GA49 GA48
GROUP7 GA63 | GAB2 | GA6l1 | GA60 | GA59 | GA58 | GA57 | GA56

TABLE 5-10. GROUP REGISTER BITS

SMC
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Bit 3: TXEE , Transmit Error Enable

When TXEE = 1, this bitenales TransmitError as
defined by the T XE bitin the Interrupt S tatus Reg-
ister. (S ee the nextregister, INTSTAT.)

Bit 2: RXEE , Receive Error Enable

When RXEE =1, this bit enables Receive Error as
defined by the RXE bitin the Interrupt S tatus Reg-
ister. (S ee the nextregister, INTSTAT.)

Bit 1: PTXE , Packet Transmitted Enable

When TXEE =1, this bit enables Packet Trans mit-
ted as defined by the PT X bitin the Interrupt S tatus
Register. (S ee the nextregister, INTSTAT.)

Bit 0: PRXE , Packet Received Enable

When PRXE =1, this bit enables Packet R eceived
as defined by the PRXE bit in the Interrupt S tatus
Regdister. (S ee the nextregister, INTSTAT.)

5.2.14 INTSTAT - Interrupt Status Register

Norma Map ReadANrite Port = 0:17
Linked-List Map R eadAVrite Port = 0:17

The Interrupt Status Register enables the host to
determine the caus e of an interrupt and to evaluate
pending or masked interrupts. Masked-out
interrupts are visible in this register although they
will not generate an IRQ to the hast. Pendng
interrupts can be deared by witing "1’ to the
assodated bit of this register. The IRQ signa is
active as long as any unmasked interrupt bit
remains set. For more detalils, see page 80.

BIT INTSTAT RESET
RST 1
ERW
CNT
ovw
TXE
RXE
PTX
PRX

ORLrINWA~MO|O|N
[elleolleololello}lo]

Bit 7: RST , Reset Status

This bitis set by 83C795 when its Transmit and
Recelve sedions are stopped in response to the
assertion of the RESET pin o the setting of the
CMD.STP bit. The RST bit does not generate an
interrupt.

Bit 6: ERW , Early Receive Warning

When this bitis set it indicates that the number of
bytes received in the current frame has exceeded
the programmable limit of the ERWCNT regster.

Bit 5: CNT , Counter Overflow
When this hitis setitindicates that the MSB of one
or more network error counters has been set.

Bit 4: OVW , Overwrite Warning
This bit is set when the receive DMA must abort
frame reception due to alack of receive buffers.

Bit 3: TXE , Transmit Error

T his bitis setwhen excessive callisions, out-of-win-
dow odllisions, FIFO underrun, or early transmit
address violations prevent transmission of a

packet.

Bit 2: RXE , Receive Error
T his bitis setwhen a packetis received with one or
more of the following errors:

¢ CRC error (happens when SEP is enabled)

« Frame alignment error (happens when SEP is
enabled)

¢ FIFO overrun

¢ Missed packet (monitor mode)

This interrupt will not be posted if a DMA Abort

ocaurs, acondition indicated by the assertion of an

OVW interrupt. If RXE is previously set, it will not

be changed due to OVW.

Bit 1: PTX, Packet Transmitted

T his bitis setwhen apacketis trans mitteds ucoess-
fully. When the bit ENH.EOTINT is setin Multiple
Packet Transmit mode (see page 5-26), setting of
this interrupt is deferred until the entire transmit
chain has been processed. PTX is then set if any
packetin the chain wes trans mitteds uccessfully, or
if azerolength transmit chain was processed

Bit 0: PRX, Packet Received
When PRX = 1, it indcates that a padcket wes
received with no errors.
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5.2.15 MANCH - Manchester Management
Register

Normal Map ReadANrite Port = 3:1F
Linked-List Map R eadAVrite Port = 3:1F

This register allows the reading back of the
10B&seT status LED drivers tosupport network and
station management functions. It also enakdes and
controls the 83C795’s internal Manchester
encoder/decoder.

BIT MANCH RESET
7 MANDIS 0
6 SEL 1
5 0 0
4 ENAPOL 1
3 PLED 0
2 LLED 0
1 RLED 0
0 TLED 0

Bit 7: MANDIS , Manchester Disable
MANDIS = 1 - dsables the internd Manchester

Bit 2: LLED , Link Status LED Readback
When LLED = 1, this LED is on (output sinking
current).

Bit 1: RLED , Receive LED Readback
When RLED = 1, this LED is on (output sinking
current).

Bit 0: TLED , Transmit LED Readback
When TLED = 1, this LED is on (output sinking
current).

5.2.16 MPCNT - Missed Packet Error Counter
Register

Norma Map Read Port = 0:1F Linked-List Map
ReadPort=0:1F

This register is inaemented by the receive unit
whenever it cannot receive a packet due to a lack
of receive buffers, receive FIFO overflow, or
because the receiver is in monitor mode. Only
packets whose address is recognized will be
induded in this tally. The counter will inaement to
255 and stick if additional packets are missed. T he
counter is deared when read.

E ncoder/Decoder. When disabed, the LAN Con- BIT MPCNT RESET

traller uses the decoder serid interface consisting

of theselines: XT XD, XT XE, XTXC, XRXD, XRXC, 7| CT7 0

XCRS, XCOL, XLOORP. 6 CT6 0

MANDIS = 0 - Enables the Manchester S CT5 0

E ncoder/Decoder. 4 CT4 0
3 CT3 0

Bit 6: SEL , Select AUl Mode For Idle State

SEL =0-TX+is positiveinrelation to T X-. 2 CT2 0
1 CT1 0

SEL=1-TX+=TX-.
0 CTO 0

Bit 4: ENAPOL , Automatic Polarity Correct

ENAPOL =1 - Enable Auto Polarity Correct

ENAPOL =0 - Disable Auto Pdlarity Correct

Bit 3: PLED , TPRX Polarity LED Readback

When PLED =1, this LED is on.

Note
There is no PLEDpin onto which this
signal might be driven.
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5.2.17 NEXT - DMA Controller Next Buffer
Register

Norma Map ReadANrite Port = 2:15

This is aworking redgster of the DMA contraller. It
holds a pointer to the next buffer to be opened

5.2.19 RADDL - Receive Burst Starting
Address Low Register

Norma Map ReadAVrite Port = 2:18

This is the lower 8 bits of a regster pair used
internally by the DMA controller as as cratch pad for
the burst address of the receive process. Writing to

BIT NEXT RESET the RADDH and RADDL registers while
communication is taking place may cause errors in
7 Al15 X
the DMA process.
6 Al4 X
5 A13 X BIT RADDL RESET
4 Al12 X 7 AQ7 X
3 All X 6 A06 X
2 A10 X 5 AQ5 X
1 A09 X 4 AO4 X
0 A08 X 3 AO3 X
2 A02 X
5.2.18 RADDH - Receive Burst Starting 1 AOL X
Address High Register 0 AOO X

Norma Map ReadAVrite Port = 2:19

This is the higher 8 bits of a regster pair used
internally by the DMA controller as as cratch pad for
the burst address of the receive process. Writing to
the RADDH and RADDL registers while
communication is taking place may cause errors in
the DMA process.

@
3

RADDH RESET
Al15 X
Al4
Al3
Al2
All
A10
A09
A08

oOlrRr|IN WMo o
XX [ X[ X[ X[X|X

5.2.20 RBEGIN - Receive Buffer Starting
Address Register

Linked-List MapReadPort=2:11 Linked-List Map
Write Port = 0:11

T his regster holds the upper 8 bits of the starting
address of the receive buffer des criptor table. The
lower 8 bits are assumed to be zero.

@
3

RBEGIN RESET
RB15 X
RB14
RB13
RB12
RB11
RB10
RBO09
RBO08

oOlRr|Nw|h|lo|lo|N
XX | X | X |X|X|X
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5.2.21 RCNTH - Receive Byte Count High
Register

Norma MapRead Port=0:1B

T his register contains the upper 8 bits of thereceive
unit’s count of bytes received in the most recent
frame. Itis deared by thereceive unit at the start of
reception.

@
3

RCNTH RESET
CT15 0
CT14
CT13
CTi12
CT11
CT10
CT09
CTO08

ORI WIdMO|lO|N
o/l |O|O

5.2.22 RCNTL - Receive Byte Count Low
Register

Norma MapRead Port = 0:1A

T his register contains the lower 8 bits of thereceive
unit’s count of bytes received in the most recent
frame. Itis deared by thereceive unit at the start of
reception.

@
3

RCNTL RESET
CTO7 0
CTO06
CTO05
CT04
CT03
CT02
CT01
CTO00

O/RrINW I~O|O |
oO|jo|lojo|O0o|O O

5.2.23 RCON - Receive Configuration
Register

Norma Map Read Port = 2:1C Normal Map Write
Port=0:1C

Linked-List MapReadPort=2:1C Linked-List Map
Write Port = 0:1C

The Receive Configuration Register defines
optional behavior of the receive unit. It controls
address recognition and the acceptance of
abnormal packets. These bits can be set
independently, although the monitor mode takes
precedence over the other bits.

@
3

RCON RESET
0 0
RCA
MON
PROM
GROUP
BROAD
RUNTS
SEP

ORrINWIMlO|O|N
o/l |O|O|O

Bit 7: Unused
T his bitis unusedin 83C795. When read, it always
returns zero.

Bit 6: RCA , Receive Abort Frame on Collision
Setting this bit allons the receiver unit to abort
reception of any frame in which the COL pin is
adtive after the start of frame delimiter. R eception
of any frame whos e prefix contains cons ecutive "0’
bits is also aborted Neither cause results in RXE
beingset. Itis not overridden by the SEP bit. This
bit was unused in the 83C690.

Bit 5: MON, Check Addresses/CRC Without
Buffering

MON =1-This bitenables thereceive unitto chedk
addresses and CRC on incoming padkets without
buffering them to memory. The Missed Packet
Counter (MPCNT) will be incemented for each

recognized packet.
MON =0 - T his is normal operation.

Bit 4: PROM , Promiscuous Reception
When PROM = 1, this bit enables promiscuous
reception of all frames havingindvidual addresses.

SMC
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Bit 3: GROUP , Receive Multicast Frames
When GROUP = 1, this bit enables reception of all
frames that:

* have multicast addresses
» pass the multicast address hashing filter

Bit 2: BROAD , Receive Broadcast Frames

When BROAD = 1, this bit enables reception of all
frames having a Broadcast (al "1’s) destination
address.

Bit 1: RUNTS, Receive Runts Frames

When RUNTS = 1, this bit alons reception of
frames having less than 64 bytes, provided that
they otherwis e meet the requirements of the 802.3
protocol.

Bit 0: SEP , Save Errored Packets

When SEP =1, it drects the receive unit to save
packets having CRC or frame dignment errors in
the buffers.

5.2.24 RDOWNH - Buffer Room Remaining
High Register
Linked-List Map R eadAVrite Port = 2:19

T his register contains the upper 8 hbits of aregister
pair used by the DMA contrdler as a scratch pad
for the buffer room remaining count during the
reception process.

Note

Writing to these registers while commu-
nication is taking place may cause er-
rors in the DMA process.

BIT RDOWNH RESET
A15 X

Al4
Al3
Al2
All
A10
A09
A08

ORIV WMoV
XX | X[ X[ X|X|X

5.2.25 RDOWNL - Buffer Room Remaining
Low Register

Linked-List Map R eadAVrite Port = 2:18

T his register contains the lower 8 bits of aregister
pair used by the DMA contrdler as a scratch pad
for the buffer room remaining count during the
reception process.

Note

Writing to these registers while commu-
nication is taking place may cause er-
rors in the DMA process.

BIT RDOWNL RESET
A07 X

A06
A05
A04
A03
A02
A0l
A00

OR[N W[~ u|o|(N
XX | X[ X[ X[ X|X

5.2.26 REND - Receive Buffer End Register

Linked-ListMapReadPort=2:12 Linked-ListMap
Write Port = 0:12

This register holds the upper 8 bits of the first
address beyond the end of the receive buffer
descriptor table. The lower 8 bits are assumed to
be zero. The table lies between the numbers
(RBEGIN * 256) and (REND * 256 - 1). Refer to
page 88 for more details.

BIT REND RESET
RE15 X
RE14
RE13
RE12
RE11
RE10
RE9
RES8

oORrINW(M o o|N
X XX X |X|X|X
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5.2.27 RSTART - Receive Start Page Register

Norma Map Read Port = 2:11 Norma Map Write
Port=0:11

ReceveStartPageregster points tothestartof the
receive buffer ring. Only A08-A15 are spedfied
since all buffers are aligned on 256-byte
boundaries. R efer to page 88 for more information.

BIT RSTART RESET
Al15 X

Al4
Al3
Al2
All
A10
A09
A08

ORIV W[~ U|o (N
XX | X[ X[ X[ X|X

5.2.28 RSTAT - Receive Packet Status
Register

Norma Map Read Port = 0:1C Linked-List Map
ReadPot=0:1C

T his register reports the status of the mos t-recently
received packet. |t categorizes any errors that were
detected and reports on the type of address
recognized. All bits are deared at the start of
reception except for DIS .

BIT RSTAT RESET
DRF 0
DIS
GROUP
MPA
OVER
FAE
CRC
PRX

ORrINWidMoO|o|N
oo/ |O0|O|O

Bit 7: DFR , Deferring IGSM

This bitis set when the Interframe Gap S tate Ma-
chine (IGSM) is deferring. If the transceiver has
asserted the CD line as aresult of jabber, this bit
will stay set indicating the jabber condition.

Bit 6: DIS, Receiver Disabled

T his bitis setwhen thereceiver is in Monitor Mode.
It is deared when the receiver leaves Monitor
Mode.

Bit 5: GROUP , Group Address Recognized

This bitis set when the recognized address wes
either a group address (multicast) or broadcest. It
is deared to indicate an individud (physical) ad-
dress match.

Bit 4: MPA , Missed Packet

T his bitis setwhen apadketintendedfor this station
cannot be accepted by the device due to alack of
receive buffers or becaus e the device is in monitor
mode. The Missed Packet Counter (MPCNT) is
also incemented when this occurs.

Bit 3: OVER , FIFO Overrun

This bitis set when the receiver attempts to write
intoaFIF Othatis aready full. T his occurs whenthe
DMA falils to keep up with the received data.

Bit 2: FAE , Frame Alignment Error

WhenFAE =1, itindcates that the incoming padket
did not end on a byte boundary and the CRC did
not match at the last byte boundary. T he Alignment
Error Counter is inaemented when this condition
ocaurs.

Bit 1: CRC, CRC Error

When this bit is set, it indcates that the frame’s
computed CR C failed to corres pond with the CRC
appended to the end of the frame. T his error aso
causes the CR C Counter to be incremented.

Bit 0: PRX , Packet Received Intact

When setto ’1’, this bitindcates that a packet wes
receivedwithout error. This means that CRC=FAE
= OVER = MPA=0.
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5.2.29 RSTOP - Receive Stop Page Register

Norma MapRead Port=2:12
Normal Map Write Port = 0:12

The Receive Stop Page Regdister points to the first
address beyond the last receive buffer in the ring
before wappingaroundtotheRSTART buffer. Only
A08-Al5 are spedfied since all buffers are aligned
on 256-byte boundaries .

5.2.31 RTABL - Receive Buffer Table Pointer
Low Register

Linked-List Map R eadAVrite Port = 0:18

This register contains the lower 8 bits for the
register pair used as a pointer to the receive buffer
descriptors table. These registers should be
initidizedtothesamevaue as theRBE GIN register
when the des criptor table is areated and thereafter
left unaltered unless the receiver buffer pod is

BIT RSTOP RESET rebuilt. For more information, refer to page 89.
7 Al15 X
6 Ald X BIT RTABL RESET
5 A13 X 7 AO07 X
4 Al12 X 6 A06 X
3 All X 5 A05 X
2 A10 X 4 A04 X
1 A0 X 3 | AO3 X
0 | AD8 X 2 | A02 X
5.2.30 RTABH - Receive Buffer Table Pointer L A0L X
- High Register e ! 0 AQ0 X

Linked-List Map R eadAVrite Port = 0:19

5.2.32 STAO-STAS - Station Address

This register contains the upper 8 bits for the Registers
register pair used as a pointer to the receive buffer
descriptors table. These registers should be STA Normal Map Linked-List Map
initializedto thes ame vaue as theRBE GIN regjs ter Register | Port Address Port Address
when the descriptor table is areated and thereafter Read | Write | Read | Write
left unaltered unless the receiver buffer pod is STAO 1:11 1:11 1:11 1:11
rebuilt. For more information, refer to page 89. STAL 112 112 112 112
BIT RTABH RESET STA2 1:13 1:13 1:13 1:13

7 Al5 X STA3 1:14 1:14 1:14 1:14

6 Al4 X STA4 1:15 1:15 1:15 1:15

5 Al13 X STAS5 1:16 1:16 1:16 1:16

4 Al2 X These 6 registers hadthe node’s individua station

3 All X address. Table 5-11 shows the bits definedfor these

2 A10 X registers.

1 A09 X

0 A08 X

34

SMC



ETHERNET SYSTEM CONTROLLER REGISTERS

83C795

STA Registers | BIT 7 BIT 6 BIT S BIT 4 BIT 3 BIT 2 BIT 1 BITO

STAO DAQ7 DAO6 DAO5 DAO4 DAO3 DAO2 DAO1 DAOO
STAL DA15 DA14 DA13 DA12 DA11 DA10 DAO9 DAO8
STA2 DA23 DA22 DA21 DA20 DA19 DA18 DAL7 DA16
STA3 DA31 DA30 DA29 DA28 DA27 DA26 DA25 DA24
STA4 DA39 DA38 DA37 DA36 DA35 DA34 DA33 DA32
STAS DAAT DA46 DA45 DA44 DA43 DA42 DAA1 DA40
RESET X X X X X X X X

TABLE 5-11. STATION ADDRESS REGISTER BITS

5.2.33 TADDH - Transmit Burst Starting
Address High Register

Norma Map ReadANrite Port = 2:1B

This is the higher 8 bits of a regster pair used
internally by the DMA controller as as cratch pad for
the burst address of the trans mit process. Writing
to the TADDH and TADDL Registers while
communication is taking place may cause errors in
the DMA process.

5.2.34 TADDL - Transmit Burst Starting
Address Low Register

Normal Map ReadANrite Port = 2:1A

T his register contains the lower 8 bits for aregister
pair used internally by the DMA controller as a
saatch pad for the burst address of the transmit
process. Writing to the TADDH and TADDL
registers while communication is taking place may
cause errors in the DMA process.

BIT TADDH RESET BIT TADDL RESET

7 | Al15 X 7 | AO7 X

6 | Al4 X 6 | A06 X

5 | A13 X 5 | A05 X

4 | A12 X 4 | AO4 X

3 | ALl X 3 | A03 X

2 | Al0 X 2 | A02 X

1 | A09 X 1 | A0l X

0 | A08 X 0 | AOO X
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5.2.35 TBEGIN - Transmit Buffer Starting
Address Register

Linked-List MapRead Port = 2:13
Linked-List Map Write Port = 0:15

This regster holds the upper 8 bits of the starting
address of the transmit buffer des criptor table. The
lower 8 bits are assumed to be zero. R efer to page
80 for more information.

BIT TBEGIN RESET
TB15 X

TB14
TB13
TB12
TB11
TB10
TB09
TBO08

ORIV W[~ oo
XX | X[ X[ X[ X|X

5.2.36 TCNTH - Transmit Frame Length High
Register

Norma Map Read Port =2:16 Normal Map Write

Port=0:16

This register contains the upper 8 bits of a
two-register set that holds the byte count for the
frame to be transmitted. This byte count must
indude the DA, SA, and data fields. If CRC
generation is inhibited, this count mustalsoindude
the CRCfield in the buffer.

5.2.37 TCNTL - Transmit Frame Length Low
Register

Norma Map Read Port = 2:13 Normal Map Write
Port=0:15

This register contains the lower 8 bits of a
two-register set that holds the byte count for the
frame to be transmitted. This byte count must
indude the DA, SA, and data fields. If CRC
generation is inhibited, this count mustalsoindude
the CR Cfield in the buffer.

BIT TCNTL RESET
LO7 X

LO6
LOS5
LO4
LO3
LO2
LO1
LOO

oORrIN|w M OUo|N
XXX | X | X | X|X

5.2.38 TCON - Transmit Configuration
Register

Norma Map Read Port = 2:1D Norma Map Write
Port=0:1D

Linked-List MapReadPort=2:1D Linked-List Map
Write Port = 0:1D

This register controls loopback options and
trans mitter mode operations.

BIT TCNTH RESET BIT TCON RESET

7 | L15 X 710 0
6 | L14 X 6 |0 0
5 | L13 X 510 0
4 | L12 X 4 |0 0
3 | L1 X 3]0 0
2 | L10 X 2 | LB1 0
1 | LO9 X 1 | LBO 0
0 | LO8 X 0 | CRCN 0
Bits 2-1: LB1, LBO , Loopback Test Selection

Thesetwohits are decoded as showninTable5-12.
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LB1 |LBO Operation

0 0 Normal (no loopback)

0 1 Internal loopback (before MAN
CODEC)

1 0 Internal loopback, LOOP pin is high
(after MAN CODEC)

1 1 External loopback with LOOP pin low

TABLE 5-12. LOOPBACK TEST SELECTION

Bit 0: CRCN, CRC Generation Inhibition

Setting this kit inhibits generation of CRC during
transmission of frame. The user is responsible for
calaulating the frame’s CRC and pladng it in the
buffer in such a way that when the last 4 bytes of
the buffer are s hifted out, they foomthe correct CRC
for the frame. Note that the seridizer shifts bytes
outLS B firstwhereas the CR C mustbeshifted MS B
first. T he operation of the receiver is not affected by
this bit.

5.2.39 TDOWNH - Transfer Count High
Register

Linked-List Map ReadANrite Port = 2:1B

This regster contains the upper 8 bits for the
register pair used by the DMA contrdller as a
saatch pad for the bytes remaining to transfer
count during the transmission process. They can
be accessed for manufacturing test purposes.

Note

Writing to these registers while commu-
nication is taking place may cause er-
rors in the DMA process.

5.2.40 TDOWNL - Transfer Count Low
Register

Linked-List Map ReadAVrite Port = 2:1A

This register contains the lower 8 bits for the
register pair used by the DMA contrdller as a
saatch pad for the bytes remaining to transfer
count during the transmission process. They can
be accessed for manufacturing test purposes.

Note

Writing to these registers while commu-
nication is taking place may cause er-
rors in the DMA process.

BIT TDOWNL RESET
A07 X

A06
A05
A04
A03
A02
A0l
A00

OR[N W~ olo|(N
X X[ X|X|X|X|X

5.2.41 TEND - Transfer Buffer End Register

Linked-List MapRead Port = 2:14
Linked-List Map Write Port = 0:14

This register holds the upper 8 bits of the first
address beyond the end of the transmit buffer
descriptor table. The lower 8 bits are assumed to
be zero. The table lies between (TBEGIN * 256)
and (TEND * 256 - 1). Refer to page 80 for more
information.

BIT TDOWNH RESET

+ T Als N BIT TEND RESET
s | Aa X 7 | TE15 X
s | A3 Ny 6 | TE14 X
RIT X 5 | TE13 X
3 | ALL X 4 | TE12 X
> | A0 X 3 | TEl1 X
1 | A09 X 2 | TE10 X
0 | A0S X 1 | TE9 X
0 | TES X
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5.2.42 TLEVEL - Transmit FIFO Track Register

Norma MapRead Port = 3:1E
Linked-List Map Read Port = 3:1E

This counter tracks the number of empty bytes in
the transmit FIFO. An empty FIFO has 10h in this
counter. Afull FIFO has 00h.

5.2.44 TSTARTL - Transmit Start Page Low
Register

Norma Map ReadANrite Port = 3:15

Linked-List Map R eadANrite Port = 3:15

T his register is thelower 8 bits of aregister pair that
points to the assembled packet to be trans mitted.
Toretain compatibility with 83C690 drivers, theuser

BIT TLEVEL RESET shouldstart all frames on 256-byte boundaries and
7 _ 0 only wite tothe TSTARTH regster.
6 | — 0 BIT TSTARTL RESET
5 | — 0 7 | AO7 0
4 CT04 0 6 AO06 0
3 CT03 0 5 | AO5 0
2 CT02 0 4 | AO4 0
1 CT01 0 3 A03 0
0 | cToo 0 2 | AD2 0
1 | A01 0
5.2.43 TSTARTH - Transmit Start Page High 0 | A0 0

Register

Norma MapRead Port=2:14
Norma Map Write Port = 0:14

This register is the higher 8 hits of aregister pair
that points to the assembled packet to be
transmitted. To retain compatibility with 83C690
drivers, the user shouldstartall frames on 256-byte
boundaries and not write toTSTARTL.

BIT TSTARTH RESET
Al5 0

Al4
Al3
Al12
All
Al10
A09
A08

O/RrINW| OO |V
o|lOo|0O/0O|O|O|O

5.2.45 TSTAT - Transmit Status Register

Norma MapRead Port=0:14
Linked-List Map Read Port = 0:14

The Transmit Status Register reports events that
occur on the media at the end of packet
transmission. All bits are cleared prior to
transmission of a packet and are set as needed.
When ALTE GO = 1, the register is deared only at
the begnning of a transmit chain and is set after
each packet has completed

BIT TSTAT RESET
owcC 0
CDH
UNDER
CRL
ABORT
TWC
NDT
PTX

ORrINW|dMo|oO|N
o|lOo|0O|l0O|O|O|O

Bit 7: OWC , Out of Window Collision

T his bitis setifacdllisionis detected more than one
slot time after the start of ransmission. Transmis-
sion is aborted under thes e conditions.
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Bit 6: CDH , Collision Detect Heartbeat

This bitis setto a1’ during transmission of each
packet. Itis setto 0’ if acdllision is detected within
3.6 psec of the end of each packet transmission. If
no collision is detected within this window, it re-
mains "1’.

Bit 5: UNDERFIFO, FIFO or Buffer Underrun
When this bitis set, it means either:

» a FIFO underrun condition has occurred. This
condition results when the transmit unit at-
tempts to read from an empty FIFO prior to
receiving the transmit done flag from DMA. This
means that the FIFO failed to supply enough
data for the serializer to maintain frame genera-
tion.

* a Buffer underrun has occurred. This condition
happens when the transmit DMA accesses an
address that is greater than or equal to the most
recent host-written location in memory, pro-
vided that the Early Transmit Check feature is
enabled.

Bit 4: CRL , Carrier Sense Lost

This bit is set if the carrier is lost during padket
transmission. Carrier sense is monitored from its
risingedge at the start of the outgoing frame’s echo.
Transmission is not aborted upon loss of carrier. It
is reported for statistical purposes.

Bit 3: ABORT , Abort Transmission
This bitis set if the ransmission is aborted due to
excessive adllisions.

Bit 2: TWC, Transmitted With Collisions

T his bitis setif the frame collided at least once with
another frame on the network. Itis notset for either
out-of-window collisions or excessive collision
aborts.

Bit 1: NDT, Non-deferred Transmission

T his bitis setif the frame was transmitted s ucoess-
fully without deferring. A deferred transmission can
only occur the first ime an attemptis made tosend
apacket. Callisions are notdeferredtransmissions.

Bit 0: PTX , Packet Transmitted
This bitis set to indicate transmission of a padket
without excessive cdlisions or aFIFO underrun.

5.2.46 TTABH - Transmit Buffer Pointer High
Register

Linked-List Map ReadMrite Port = 0:1B

This register contains the higher 8 bits of the
register pair usedas a pointer to the trans mit buffer
descriptors table. These registers should be
initiaized to the same value as TBE GIN when the
descriptor table is created, and not altered
thereafter by the user unless the transmit buffer
poad is rebuilt. For more information, refer to page
80.

BIT TTABH RESET
Al15 X

Al4
Al3
Al2
All
A10
A09
A08

oORrINVW (Mo o|N
X X |X | X[ X|X|X

5.2.47 TTABL - Transmit Buffer Pointer Low
Register

Linked-List Map ReadAVrite Port = 0:1A

T his register contains the lower 8 bits of theregister
pair used as a pointer to the transmit buffer
descriptor table. These registers should be
initialized to the same value as TBEGIN when the
descriptor table is created, and not altered
thereafter by the user unless the transmit buffer
pod is rebuilt.

BIT TTABL RESET
A07 X

A06
A05
A04
AO03
A02
A0l
A00

OR[N W~ olo|(N
XX |X| X[ X|X|X
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5.2.48 RENH - Receive Enhancement Register
Norma Map ReadAVrite Port = 0:19
The Receive Enhancement Register contains

severd bits requiredfor the newreceive features of
the 83C795 chip.

BIT RENH RESET
7| — 0
6 | — 0
5 | — 0
4 | — 0
3 | — 0
2 | REMPTY 0
1 | ERFBIT 0
0 | WRAPEN 0

Bit 2: REMPTY , Ring Bit Empty

WhenREMPTY =1, this read-only bitindicates that
the receive buffer ring has no completely received
frames.

Bit 1: ERFBIT , Early Receive Fail Bit
WhenERFBIT =1 itindcates that an underrun has
ocaurred during the reception of aframe. T he host
dears this bit after readng the address where the
failure oocurred from the ERFA R egisters.

Bit 0: WRAPEN , Automatic Ring-Wrap Enable
When WRAPEN =1 it enables the auto-wrapping
feature. For more information on Automatic Ring-
Wrap, refer to page 87.
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ADDRESS| FUNCTION NAME BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
00 CONTROL CR RNIC MENB J— CR4 CR3 RP15 RP14 RP13
01 EEROM RD ER STORE RC EA4 UNLOCK | JMP3 JMP2 JMP1 JMPO
01 EEROM WR ER STORE RC EA4 UNLOCK | EA3 EA2 EAl EAO
02 10 PIPE LOW 10PL I0P7 I0P6 I0P5 I0P4 I0P3 10P2 I0P1 I0P0O
03 10 PIPE HIGH I0PH I0P15 I0P14 I0P13 I0P12 I10P11 I0P10 10P9 10P8
04 HW SUPP RD HWR | SWH J— ETHER HOST16 J— ISTAT PNPJMP | GPOE
HW SUPP WR HWR | SWH J— J— J— NUKE J— J— GPOE
05 BIOS PAGE BPR M16EN BP15 BP14 BP13 J— J— SOFT1 SOFTO
06 INT CONTROL ICR MCTEST | STAG IOPAV IOPEN SINT MASK2 | MASK1 |EIL
07 REVISION REV CHIP3 CHIP2 | CHIP1 CHIPO REV3 REV2 REV1 REVO
10 PIPE ADDR I0PA I0PA7 I0PA6 I0PA5S I0PA4 IOPA3 I0PA2 I0PA1 IOPAO
08 SWH=0 |LANADDRO LANO LNO7 LNO6 LNO5 LNO4 LNO3 LNO2 LNO1 LNOO
09 SWH=0 |LANADDR1 LAN1 LN15 LN14 LN13 LN12 LN11 LN10 LNO9 LNO8
0A SWH=0 |LANADDR2 LAN2 LN23 LN22 LN21 LN20 LN19 LN18 LN17 LN16
0B SWH=0 |LANADDR3 LAN3 LN31 LN30 LN29 LN28 LN27 LN26 LN25 LN24
0C SWH=0 |LANADDR4 LAN4 LN39 LN38 LN37 LN36 LN35 LN34 LN33 LN32
0D SWH=0 |LANADDRS5 LANS LNMSB LN46 LN45 LN44 LN43 LN42 LN41 LN40
OE SWH=0 |BOARD ID BDID BDID7 BDID6 BDID5 BDID4 BDID3 BDID2 |BDID1 BDIDO
OF SWH=0 | CHECKSUM CKSM CHK7 CHK6 CHK5 CHK4 CHK3 CHK2 CHK1 CHKO
08 SWH=1 |GENERAL CNTL2| GCR2 — — — — — — — PNPIOP
OA SWH=1 |I/O ADDRESS IAR 1A15 1A14 1A13 1A8 I1A7 I1A6 IA5 PNPBOOT
0B SWH=1 |RAM BASE RAR HRAM RA17 RAMSZ1 | RAMSZ0 | RA16 RA15 RA14 RA13
0C SWH=1 |BIOS BASE BIO FINE BA17 BIOSZ1 BIOSZ0 |BA1l6 BA15 BA14 BA13
0D SWH=1 | GEN CONTROL |GCR XLENGTH | IR2 OowWSs RIPL IR1 IRO GPOUT | LIT
OE SWH=1 | ERFADDRLOW | ERFAL ERFA7 ERFA6 | ERFA5 ERFA4 ERFA3 ERFA2 | — PNPEN
OF SWH=1 |ERFADDR HIGH | ERFAH ERFA15 ERFA14 | ERFA13 | ERFA12 | ERFA1l | ERFA10 | ERFA9 ERFA8
TABLE 5-13. HOST INTERFACE REGISTER SUMMARY
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REGISTER RING LINKED BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O

ALICNT 0:1D | — 0:1D | — CT7 CT6 CT5 CT4 CT3 CT2 CT1 CTO0
BOUND 0:13 |0:13 | — — A15 Al4 A13 A12 All A10 A09 A08
CMD X:10 | X:10 | X:10 | X:10PS1 PSO 0 ENETCH | DISETCH | TXP STA STP
COLCNT |0:15 |— 0:15 | — T10 T9 T8 T7 CT3 CT2 CT1 CTO0
CRCCNT |0:1E|— 0:1E | — CT7 CT6 CT5 CT4 CT3 CT2 CT1 CTO0
CURR 1:17 | 1:17 | — — CURR15 | CURR14 | CURR13 |CURR12 | CURR11 |CURR10 | CURRO09 | CURRO8
CURRH — — 1:17 | 1:17 JCURR15 | CURR14 | CURR13 | CURR12 |CURRI11 |CURR10 | CURRO9 | CURRO8
CURRL — — 0:13 | 0:13 | CURRO7 | CURRO6 | CURRO5 | CURR0O4 | CURRO3 | CURRO2 | CURRO1 | CURROO
DCON 2:1E|0:1E | 2:1E | 0:1E O 1 0 0 0 0 0 1

ENH 2:17 | 2:17 | 2:17 | 2:17 |O 1 ALTEGO |SLOT1 |SLOTO EOTINT |— SBACK

ERWCNT |0:18 |0:18 [0:18 | 0:18 JERW11 |ERW10 |ERW9 ERWS ERW7 ERW6 ERW5 ERWA4
GROUPO |1:18|1:18 |1:18 |1:18 JGA07 GA06 GA05 GA04 GAO03 GA02 GAO1 GA00
GROUP1 |1:19(1:19 |1:19 |1:19 JGAl5 GA14 GA13 GA12 GA11 GA10 GA09 GAO08
GROUP2 |1:1A|1:1A | 1:1A | 1:1AGA23 GA22 GA21 GA20 GA19 GA18 GA17 GA16
GROUP3 |1:1B|1:1B | 1:1B | 1:1B | GA31 GA30 GA29 GA28 GA27 GA26 GA25 GA24
GROUP4 |1:1C|1:1C|1:1C|1:1CGA39 GA38 GA37 GA36 GA35 GA34 GA33 GA32
GROUP5 |1:1D|1:1D | 1:1D | 1:1D | GA47 GA46 GA45 GA44 GA43 GA42 GA41 GA40
GROUP6 |1:1E|1:1E | 1:1E | 1:1E | GA55 GA54 GA53 GA52 GA51 GA50 GA49 GA48
GROUP7 |1:1F |1:1F | 1:1F | 1:1F | GA63 GA62 GA61 GA60 GA59 GA58 GA57 GA56

INTMASK | 2:1F |0:1F | 2:1F | 0:1F }O ERWE CNTE OVWE TXEE RXEE PTXE PRXE
INTSTAT 0:17 |0:17 | 0:17 | 0:17 |RST ERW CNT ovw TXE RXE PTX PRX
MANCH 3:1F | 3:1F | 3:1F | 3:1F | MANDIS | SEL 0 ENAPOL | TPOL LNK RLED XLED
MPCNT 0:1F | — 0:1F | — CT7 CT6 CT5 CT4 CT3 CT2 CT1 CTO0
NEXT 2:15|2:15 | — — A15 Al4 A13 A12 All A10 A09 A08
RADDH 2:19 |2:19 | — — A15 Al4 A13 A12 All A10 A09 A08
RADDL 2:18 |2:18 | — — A07 A06 A05 A04 A03 A02 A01 A00
RBEGIN — — 2:11 | 0:11 JA1S Al4 A13 A12 All A10 A09 A08
RCNTH 0:1B | — — — CT15 CT14 CT13 CT12 CTi11 CT10 CT09 CT08
RCNTL 0:1A | — — — CTO07 CT06 CT05 CT04 CT03 CT02 CT01 CTO00
RCON 2:1C|0:1C|2:1C|0:1CJ0 RCA MON PROM GROUP |BROAD |RUNTS |SEP
RDOWNH | — — 2:19 | 2:19 JA15 Al4 A13 A12 All A10 A09 A08
RDOWNL |— — 2:18 | 2:18 JA07 A06 A05 A04 A03 A02 A01 A00
REND — — 2:12 | 0:12 JA15 Al4 A13 A12 All A10 A09 A08
RENH 0:19 | 0:19 — — — — — REMPTY | ERFBIT | WRAPEN
RSTART 2:11 |0:11 |— — A15 Al4 A13 A12 All A10 A09 A08
RSTAT 0:1C|— 0:1C | — DFR DIS GROUP | MPA OVER FAE CRC PRX
RSTOP 2:12 |0:12 | — — A15 Al4 A13 A12 All A10 A09 A08
RTABH — — 0:19 | 0:19 JAlS Al4 A13 A12 All A10 A09 A08

TABLE 5-14. LAN CONTROLLER REGISTER SUMMARY
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REGISTER RING LINKED BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT1 BIT O
RTABL — — 0:18 | 0:18 JA07 A06 A05 A04 A03 A02 A01 A00
STAO 1:11 | 1:11 | 1:11 |1:11 jDA0O7 DA06 DA05 DAO4 DAO03 DAO02 DAO01 DA0O
STAL 1:12 | 1:12 | 1:12 | 1:12 | DA15 DA14 DA13 DA12 DAll DA10 DA09 DAO08
STA2 1:13 |1:13 | 1:13 | 1:13 | DA23 DA22 DA21 DA20 DA19 DA18 DA17 DA16
STA3 1:14 | 1:14 | 1:14 | 1:14 | DA31 DA30 DA29 DA28 DA27 DA26 DA25 DA24
STA4 1:15|1:15 | 1:15 | 1:15 | DA39 DA38 DA37 DA36 DA35 DA34 DA33 DA32
STAS 1:16 | 1:16 | 1:16 | 1:16 | DA47 DA46 DA45 DA44 DA43 DA42 DA41 DA40
TADDH 2:1B|2:1B | — — A15 Al4 A13 Al12 All A10 A09 A08
TADDL 2:1A | 2:1A | — — A07 A06 A05 A04 A03 A02 A01 AOO
TBEGIN — — 2:13 | 0:15 JA15 Al4 A13 Al12 All A10 A09 A08
TCNTH 2:16 |0:16 | — — L15 L14 L13 L12 L11 L10 L09 LO8
TCNTL 2:15|2:15 | — — LO7 LO6 LO5 LO4 LO3 LO2 Lo1 LOO
TCON 2:1D|0:1D|2:1D|0:1D— — — — — LB1 LBO CRCN
TDOWNH |— — 2:1B | 2:1B JA15 Al4 A13 Al12 All A10 A9 A8
TDOWNL |— — 2:1A | 2:1A | AO7 A06 A05 A04 A03 A02 A01 AOO
TEND — — 2:14 | 0:14 JTE1S TE1l4 TE13 TE12 TE1l TE10 TEO9 TEO8
TLEVEL 3:1E 3:1E — — — CTo4 CT03 CT02 CT01 CT00
TSTARTH |2:14 |0:14 | — — A15 Al4 A13 Al12 All A10 A09 A08
TSTARTL |3:15|3:15 | 3:15 | 3:15 JA07 A06 A05 A04 A03 A02 A01 AOO
TSTAT 0:14 | — 0:14 | — owcC CDH UNDER | CRL ABORT |TWC NDT PTX
TTABH — — 0:1B | 0:1B JAl5 Al4 A13 Al12 All A10 A09 A08
TTABL — — 0:1A | 0:1A | A0O7 A06 A05 A04 A03 A02 A01 AOO

TABLE 5-14. LAN CONTROLLER REGISTER SUMMARY (cont.)
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6.0 HOST INTERFACE SECTION

The Host Interface is a configurable interface
between an Industry Standard Architecture bus
(like IBM PC/XT /AT) and the LAN contrdler with its
buffer memory. T he interface is aslave peripheral
withsharedR AM ands upport for an Initial Program
Load ROM.

The basicfunctions of the hos tinterface section are
the:
» Address decode
* Memory address generation
» Retrieval and storage of configuration parame-
ters and LAN address
* Interrupt mapping and control

» Control over certain HW functions for support
circuitry

6.1 MEMORY CACHE

The memory cache in the 83C795 consists of a
4-byte-deepFIFOwhich serves as an intermedate
buffer between the ISA bus and the local buffer
RAM. For read operations, the cache ads as a
small prefetch buffer which fills itself with datafrom
locations in the buffer RAM that depend on the
address of the last data location read by the host.
For wite operations, the cache acts as several
temporary registers that can be asynchronously
written by the host, then synchronously flus hed to
buffer RAM &s time permits. T his method provides
severd advantages over previous methods:

* Host accesses to shared memory can be
treated more like register accesses, thus simpli-
fying zero-wait state timing.

» Asingle 8-bit wide buffer RAM is used but the
chip can accommodate 8- or 16-bit accesses by
the host.

» Asynchronous arbitration between the host and
the DMA controller for access to the buffer RAM
iS not necessary.

In addtion to the dataFIF O, the cacherequires two
address ocounters for its operation. T he first, called
the Host Counter, is compared with the incoming

host address. The second, called the Buffer
Counter, is usedtogenerate the addres s tothelocal
buffer RAM. The same dataFIFO is used for both
reads andwrites resultingin two different modes of
operation: R ead Mode and Write Mode.

READ MODE

If the host address does not equal the value in the
Host Counter, then both counters are loaded with
the incoming address. T hen the cache s filled with
data from the buffer RAM a byte at a time by
incementing the Buffer Counter. T he host access
is stalled during this time by driving the IORDY
signal low. Once the cache has avalidword of data
fromthe buffer R AM, the IORDY lineis driven high.
T his signals the host that the datais valid, and the
host, in turn, ends the access. Once the host has
finished, the Host Counter is inacemented (the
incement step will be either 1 or 2 depending on
whether the host access was for a byte or for a
word), and the FIFO pointers are updated. The
cache continues to fill with data as long as there is
roominthe FIFO. If the host address matches the
valuein the Host Counter (andthereis valid datain
the cache), the read can be serviced immediately.

WRITE MODE

The Write Mode is handed like the Read Mode
except that the datamoves in the opposite direction
through the FIFO. Also, if an address miss oocurs
in write mode, the cache must first flush al valid
data in the FIFO out to the buffer RAM before
loading new values into the address counters.

The IORDY signd is used when the cache needs
tostall ahost access. This signal is outputted by a
high current, tri-statable driver which is normally
turned off between acoesses to the board. It drives
low to indcate that the board is not IORDY and
drives high when making the transition from 'not

ready’ to ready’.

When the access completes, the IORDY line is
tri-stated by the ending of the host’s strobes . Figure
6-1 depicts the memory cache arrangement.
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FIGURE 6-1. MEMORY CACHE ARRANGEMENT

6.1.1 Zero Wait State Response to Host

TheZeroWaitS tatesignal tells the microprocess or
that it can compete the present bus cyde without
inserting any addtional wait cydes. For 16-bit
memory access, this means zero wait states are
ins erted by the host bus logic and the access cyde
completes in 2 bus docks. When assertedfor an 8
bit memory access, an ISA bus automatically
inserts the minimum of 2 wait states.

T he response agorithm for the ZWS line depends
upon the memory width, the host access type and
whether the board has been enabled to act as a
16-bit device. T he appropriate ZWS responselogic
is selected on the basis of the BPR.M16E N control
bit and whether the board is in an 8- or 16-bit slot.

The memory cache can accommodate zero wait
state timing if the following conditions are met:

1. Thetype of host access matches the current
mode of the cache,
2. The host address matches the value in the

host counter, and

3. The cache either contains at least one valid
data word for reads or has room for at least

one more word for writes.

Forwrites, zerowaitstates arealsoaways possible
if the cache is in read mode, or if it is currently

empty.

Thereis aZero Wait Enalde bit in one of the host
interfaceregisters (CR.ZWS EN)which canbeused
to prevent the 83C795 from ass erting the Z ero Wait
State signal.

6.1.2 Staggered Address Transfers

Staggered address transfers occur when the host
attempts 16-bit datatransfers fromsystem memory
to the local buffer RAM and finds that the address
of the system data differs from the local address in
the least significant bit (one is even, oneis odd). In
consequence, the IS A bus forbids 16-bit acoesses
to odd loceations and breaks the transfer into two
8-bit cydes which run considerably slower.

To overcome this on the 795:
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1. Make sure the system address is even. If the
address comes out odd, transfer one byte.

2. Setthe STAG bit(ICR.6). This forces a’l’into
bit 0 of the Buffer Counter when the address
is loaded

NOTE
This only happens on a cache miss.

This makes it possibe for the host to perform an
even-to-even transfer, but the internal address to
thelocal RAMis transformed to an odd address.

6.1.3 Operation on Micro-Channel Adapters

Do notuse this chipfor miao-channel applications .
Afuture variant may be created with the necessary
interface logic.

6.2 I/O-MAPPED PIPE

T he I/O-mapped pipe provides another method for
accessing the local buffer R AM. When enabled, all
memory accesses take place through two 1/O
registers in the hostinterface 1/O s pace (IOPL and
IOPH). The data in these two 1/O locations
corresponds to the the location in the buffer
memory indicated by the Buffer Counter. When run
in this mode, the memory-space address decoders
are dsabled, so the adapter will not use any host
memory space for the buffer R AM.

T he mechanism used by the |/O-pipe is similar to
that us ed by the memory cache except for address

handing. In this method, the address is loadedinto
the Buffer Counter by performing two cons ecutive
writes tothe |OPAregister. T hefirst write stores the
lower half of the address into atemporary regster.
Thesecondwrite stores data drectly into the upper
half of the buffer counter and moves the temporary
register into the lower half. Any access to the chip
between the two writes will caus e the s tate machine
to not load the address. The Host Counter is not
used during this process.

Touse the |/O-pipe, the IOPEN bit ICR.4) must be
settol, andthe MENB hit (CR.6) mustbesetto0.
All 8-bit transfers must take place through IOPL
only. Also, itis imperative that when switching from
Read Mode to Write Mode, the address must be
reloadedeven if the counter hdds the correctvalue.

6.3 ADDRESS DECODERS

Three address decoders are used to detect host
accesses to the buffer memory, 1/O registers, and
IPLROM. T hesedecoders observetheS A19-S A05
lines to decode acoess within arange of address es
(a window). The buffer and IPL ROM decoders
allow placement of their res pective windows on any
8K boundary between CO000H and EFFFFH
regardess of window size. T his alows windows to
start on even or odd 8K boundaries. The RAM and
IPL ROM are scadlable (and therefore can be
paged) through their programmablewindowsize as
shown in Table 6-1 below.

DECODER MIN MAX INCREMENT WINDOW
BASE BASE SIZES

BUFFER CO000H EEOOOH 2000H 8K

16K

32K

64K*

DISABLED
IPLROM CO000H EEOOOH 2000H 8K

16K

32K

DISABLED
1/0 BASE 0200H E3EOH 20H, 2000H 32 Bytes

TABLE 6-1. HOST INTERFACE ADDRESS DECODERS

* Plug and Play cannot utilize this window size.
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Because of the 16-bit memory mechanism
employed in ISA buses, do not alow the memory
window to overlap the DFFFFH to EOOOOH
boundary when using 16-bit memory. If the
boundary crosses, host memory accesses to
portions above EO000H are made into 8-bit cydes.

Note

Use caution when overlapping the
ROM and RAM windows if the RAM is
16-bit wide and both windows are en-
abled. With 16-bit access enabled, the
M16CS is asserted for all accesses
within the same 128K address block as
the RAM base window address. Should
the access actually be intended to the
ROM, the host falsely expects the ROM
to return 16-bit data. THIS CAN
CRASH THE OPERATING SYSTEM.
To avoid such problems on 16-bit
boards, copy ROM code to system
RAM and disable the ROM window.
Alternatively, map the ROM into other
128K address block.

Program contral enables buffer memory decodng
through a register in the host interface section.
When connectedto a 16-bit bus, this comparison is
qudified by MEMR, MEMW, and the inverse of
AEN. When connected to an 8-bit bus, the
qualification is by SMEMR, SMEMW, and the
inverse of AEN. T he buffer memory windowsize is
programselectable as 8K, 16K, 32K, 64K bytes or
disabled. T he buffer baseaddress can besettoany
8K boundary from CO000H through EEOOOH.

By setting a bit in the RAM Address Register
(RAR.HRAM), the decoded buffer range can be
changed to the range FC0000h - FEE00Oh. (T his
range is not possible when using Plug and Play.)
When connected to a PC/XT bus having no LA
lines, itis required that the BPR.M16EN be kept a
zero (inactive).

The IPL ROM decoding is enabled by program
contral through theBIOregster inthe hostinterface
sedion. Decoder qudlificationis by SMEMR and an
inverted AEN. ROM window size is program
selectable from 8K, 16K, 32K bytes or disabled.
T he R OMwindow placementin host memory s pace

IPL ROM
coooo |/ L/ 4 OFFSET OF
2000 BUFFERS BUFFERS BUFFERS < 200H

/ N\
€4000 :
N
€6000 N
€8000
IPL ROM N\ IPL ROM
SN
ccooo [T Ay e N T
CE000 BUFFERS
Doooo USING PAGIgG os
FEATURE TO EXPOSE
D2000 16KB PAGE FROM
4000 64KB ROM
D6000
D8000
DA00O
DC000
DE00O
OVERLAPPING SAME WITH NON-OVERLAPPING
ROM OVER BUFFER ROM DISABLED ADDRESS
ASSIGNMENTS
FIGURE 6-2. OVERLAPPING ADDRESS STRUCTURE
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is programmable on any 8K boundary from CO000H
to EEO0OH. Where ROM and RAM decodng
overlaps, ROM takes precedence. Figure 6-2
shows how the overlapping address structure
works.

You can relocate RAM and ROM base address es
in tandem above 1M (100000H) with the application
of an external cascaded address decoder. T his is
illustrated in Figure 6-3.

Note
Relocation of the memory windows in

this way is not supported when Plug
and Play is enabled.

6.3.1 Memory Address Generation

ROMs and buffer memories larger than their
programmed windows can be scrdled (paged) by
using programmable address modifiers (adders)
that lie between the host address and the ROM or

buffer memory. These address modfiers can add
independently to either addres s any of the following
values and expose dfferent parts of the targeted
memory within the window.

0000H
2000H
4000H
6000H
8000H
AOOOH
COOOH
EOOOH

Thelower address lines (S A12-0) fromthe hostare
multiplexedwith the DMAaddress lines to generate
part of the memory address. Two potential memory
addresses are generated by subtracting the
respective RAM and ROM base address bits
(17-13) from SA17-SAl3, then adding the
RP15-RP13 field of the CR Regster for the RAM

1 RNP8

SWSPST8

A0
A1
A2
A3

IA/B
IA=B
IAB

BO
B1
B2
B3

AB
A=B

\V4

AB [—e
74L504

LA23

LA22

74LS85

-

LA23

LA22

LA20

LA21

NOTE:
NOT VALID FOR PLUG AND PLAY

SMC83C795

FIGURE 6-3. EXTERNAL CASCADED ADDRESS DECODER
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address or the BP15-BP13 field of the BPR
Register for the ROM address. Depending on
whether the buffer memory or the ROM window is
being accessed, one of those two possible sums

becomes MA15-MA13 to the memory cache
counters.

Refer toFigure 6-4 for anillustration of the address
generation path.
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FIGURE 6-4. ADDRESS GENERATION PATH
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6.3.2 1/O Address Decode

The 1/O address decoder compares the system
address lines SA15-SA13 and SA8-S A5 against a
programmable value. SA9 is comparedto 1’. The
lower groupoflines gves awindowsize of 32 bytes
located on 32-byte boundaries over the range of
200H to 3E OH. T he comparis on with upper address
bits alows the window to be located outside the
base |/O areain the event there are multiple LAN
carcs on the same backplane. T his comparison is
qudified by the IOR, IOW, and the inverse of the
AEN lines. 1/O bas e location possihilities are:

0200, 0220, 0240, ..., 03E0
2200, 2220, 2240, ..., 23E0
4200, 4220, 4240, ..., 43E0

E200, E220, E240, ..., E3E0

Note

Only the first base location option is
supported by Plug and Play.

The 1/O address is further decoded to resave
between the LAN controller and registers
assodated with the host interface bas ed on the A4
addess line.

6.3.2.1 PC-98 Bus Support

T his feature alows the |/O address decodng to be
changed to support the NEC PC-98 bus. This is
done by instaling JUMPER7, which connects an
externa resistor between MA7 and ground. When
enabled, the SA9-S Al lines repace the SA8-S A0
lines, the SA12-SA10 lines must be dl 1’s, and the
SAQ line must be zero for an 1/O access to occur.
This remapping only affects 1/0 accesses and
leaves memory decoding unchanged

6.4 BUS CONTROL SIGNALS

Two signals control much of the bus activity. They
are |/O Channel Ready (IORDY) and Zero Wait
State (ZWS). Each is explained below.

6.4.1 IORDY

The|ORDY output is ahigh current, tri-state driver
which is normally turned off between accesses to
the board It will actively drive low to indicate that
the board is not IORDY and drives high when
making the transition from 'not ready’ to ready’.

Access to the internal registers of the LAN
contrdller is arbitrated by the LAN contrdler. T his
arbitration is transparent to the host.

When hostaccess is completed, IORDY s tri-stated
by the ending of the host’s strobes.

6.4.2 Zero Wait State Response To Host

The Zero Wait State (ZWS) signal tells the
micgoprocessor that it can complete the present
bus cyde without inserting any addtional wait
cydes. The response algorithm for the ZWS line
depends on the memory width, the host access
type, and whether the board has been enabled to
act as al6-bitdevice. T he appropriate type of ZWS
response logcis selected on the basis of memory
width and the M16E N control bit state.

Thereis aZero Wait Enalde bit in one of the host
interfaceregisters (CR.ZWS EN)which canbeused
to prevent the 83C795 from ass erting the Z ero Wait
State signal.
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6.5 MEMORY BUS STRUCTURE AND
CONFIGURATION

6.5.1 Memory Bus Width Control

Becaus e of the 83C795’s memory cache, the width
of the memory path is fixed at 8 hit. By means of
the memory cache, the I/O pipe can service either
an 8-bit or 16-bit host access. The Host and host
interface logic are programmed for a s pedfic
memory width by setting bit 7 in the BIOS Page
Register, M16EN. (See page 17 for more on this
bit)

The 83C795 caaulates the width of the hostbus by
observingthe MEMR linefor transitions. Aninternal
flag EEROM.HOST16) is set to indcate a 16-bit
host bus after 2 rising edges are seen on this pin.
When connected to an 8-kt host, this pin is left
unconnected or is tied to VDD and s hould not have
any transitions.

6.5.2 16-Bit Response To Host Access

The BPR.M16EN bit in the BIOS Page Register
tells the host interface logic whether to make the
LAN adapter respond as a 16-bit or an 8-bit
peripheral to the host. The 83C795 responds to
either host bus widith.

When the host accesses memory, an address
comparator within the 83C795 looks at the
LA23-LA17 lines to determine if the 83C795’
memory territory is being accessed If itis and if
MPR.M16EN is set, the M16CS lineis activated to
tell the hosttorun a 16-bit transfer cyde. When this
dedsionis based only on the LAaddress lines, itis
possible that the M16CS will be sent out when the

hostis accessingadevice other than 83C795 within
the same address range.

To alow finer resolution for the M16CS decode,
thereis an optional means ofindudingthe decodng
of SA16-S Al3lines in the generation of the M16CS
response. This can be enabled by the FINE 16 bit
of the Memory PageR egister. Becaus ethe S Alines
are not guaranteed stable as early as LA lines, this
form of decoding can lead to erroneous results.

Be careful when you us e this method. To avoid bus
width conflicts between buffer memory and the
ROM as well as conflicts with other cards in the
system, the 16-bitres ponse s hould be turned on by
software only when that software can guarantee
that no access to the ROM s taking place and that
the only accesses within the 128K memory range
areto 16-hit devices. T his may mean ens uring that
no access to any other card can take place. In
existing drivers, this is done by performing all 16-bit
transfers within interrupt service routines that keep
all other interrupts dsabled during the transfer.

Take speda care when writing IPL ROM code. If
the code adtually gets executed out of ROM, the
R OM can potentially be configured within the same
128K block. T he best advice is to copy code from
ROM to system memory outside the block or to
write code that does not enable 16-bit transfers.

The Host is provided with the ZWS signal in
accordance with whether the memory cache can
accommodate the transfer. T he iming of this signal
is dependent upon the width of the transfer being
performed with the host.

Tomeet the memory bandwidth required by the IS A
bus, itis necess ary toimpement the buffer memory
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with fast (35 nsec) RAMs. For more detalls, seethe
AC timing specs in Section 10.

6.6 INTERRUPT REQUEST CONTROL
LOGIC

There are two sources of interrupt requests to the
host: the LAN Contrdler and a programmable bit
(SINT) in the ICR regster. The LAN contrdler
section provides for the masking, polling, and
dearing of its individua interrupt conditions. The
sum of the masked LAN interrupt condtions is
'OR’ed with the programmable interrupt from the

host interface section (SINT) and gated by the EIL
bit from the ICR register prior to turning on one of
the seven programts electable tri-state drivers. T he
driver selectionis made viabits inthe GCR regster.

Interrupt dis abling s hould be accomplis hed via the
ICR.EIL bit, not by changing the interrupt level to
'0’, because during the transition from an active
level totri-state, fals e interrupts may be generated.

The Interrupt Request Control logic is depicted in
Figure 6-5.

7 ENABLES

IRQ1

IRQ2

IRQ3

INTERRUPT
MASK
REGISTER

INTERRUPT
STATUS
REGISTER

3708
DECODER
HOST
INTERFACE
(GCR)
INTERRUPT ElL
CONTROL
REGISTER SINT
(ICR)

I
I
I
S

IRQ6

IRQ7

FIGURE 6-5. INTERRUPT CONTROL LOGIC
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6.7 EEROM CONTROLLER AND ITS
UTILIZATION

The 83C795 is designed to operate in conjunction
with a serial EEROM memory that stores the
configuration of the host interface and the
permanently-assigned LAN station address. It can
reduce the number of jumpers needed on a board
and dlows for reconfiguration without removing the
board from the system. The EEROM is used to
initidlize some of the host interface configuration
registers at reset time.

6.7.1 Initialization Of 83C795

Adtivation of the reset pin forces the internd state
of the 83C795 to a known value. T here is a group
of option bits that can be configured by attaching
resistive pull-downs to four of the memory address
output lines (MA09-MAQO0). These pins are
sometimes referred to as the INIT pins. T hey still
perform their function as memory address lines but
also act as input pins during the RESET process.
Each pin has a high impedance internal pull-up
resistor that causes the pin toread as 1’ unless a
lower-impedance external pull-downresistor brings
the natura state of the line to alogic 0’ level. Itis
expected that an application of this chipwould use
aset of jumpers to seledively connect these pins
to the externd pull-downs, as shown in Table 6-2
below.

Effect
These jumpers are installed to mark O bits

JMPO0-3 | MAO-3| EEROM Config. field,
bits 0-3.

These jumpers are installed to activate features

Jumpers ‘Pins ‘

JMP4 MA4 | Switching PS HIDUTY option.

JMP5 MA5 | Switching PS output from
GPOUT.

JMP6 MA6 | Plug and Play logic enable.

JMP7 MA7 | NEC PC-98 Bus support.

JMP8 MA8 | Drive 20 MHz clock out TLED
pin.

JMP9 MA9 | Use 83C790 Chip ID field

instead of the 83C795 ID
field.

TABLE 6-2. JUMPER EXAMPLE

Attheendofreset, theselNIT pins aresampedand
latched One of these combinations determines
whether the EEROM is read into the host interface
registers. Ordinarily, the 83C795 loads its
configuration registers from EEROM, but selection
of one spedd comhination of jumpers (when all
INITs are pulled down) provides a means of
bypassing the EEROM load to allow rapid
simulation and testing of the device. Utilize the
bypass mode to produce aless expensive adapter
design which does not retain configuration or
address permanently.

Thereis alsoameans of accelerating the EEROM
dock and assodated EEROM interface pins
(EEDO, EECS, LLED, RLED) for test purposes.
LLEDis connectedtotheEEROMdock pin (EESK)
andis normally the primary dock (20 MHz) divided
down by 128 during EEROM accesses. The IOR
and IOW pins are latched on the rising edge of
RESET. If both are active (low) at the same time,
the dock accelerates to 10 MHz. To restore the
normal 156 kHz dock rate, the chipis reset without
adtivating IOR or IOW. RLED is connected to the
EEROM’s dataxin pin, EEDI.

Unless bypassed, the EEROM data is read
automatically into the host interface registers just
after the 83C795 is reset. T his takes approximately
2 milliseconds. During this time, memory, ROM,
andregister access is dsabled. [/Oacoesses toany
host interface register return garbage except for bit
6, which will return "1’ until the registers are loaded
at which time bit 6 returns ’0’. To determine when
the initia load of registers is completed, pall the
EER Regster. If the RECALL kit (Bit 6) equals O,
the initial load is complete.

The registers start out with their reset vaues and
are changed one register at atime as the EEROM
is read out. T he buffer memory is always disabled
upon reset and must be enabled by s oftwere.

The first ime an EEROM is powered up, it has
random data The 83C795 can be accessed at
known initial addresses if a spedal setting of the
INIT pins is chosenwhenRESET pinis active. T his
is explained in more detalil in the following section.
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6.7.2 Retrlgval And Stor_age Of Host Reset | Recall Action
Configuration Registers
0 0 No Recall

) 0 1 Recall from bank 'EA’ into LAN
6.7.2.1  EEROM Interface Overview ADDR registers
An external 9356 serial EEROM s usedtostore up 1 X | Recall from bank 6’ into LAN
to 256 wta Ofdata. Ittaka about2 ms to read a“ ADDR registers and from bank
16 registers after the endof thereset pulse. Ittakes 'INIT” into configuration registers.

about 200 ms to store the EEROM. The LAN
Controller s hould not be online (rans mitting or able
toreceive) while EEROM recall or store operations
are ongoing, nor should any of the registers in the
LAN controller or host interface section be
accessed during that time. Unpredictable res ults
may occur becaus e the internal databuss es will be
supporting the data movement to or from the
EEROM during that time interval.

An exception to this ruleis made in the cas e of the
EER register, which may be polled to determine
whentherecall or store operation completes. When
the EER register is read, the EER.STO and
EER.RCbts arevisible to the host. Other bits from
that register are meaningful only when there is no
ongoing EER OM operation.

All 256 bytes of EER OM can be written to andread
from. They arereadinto the LAN Address registers
8 bytes at atime. Once there, they can be changed
andstored

The EEROM controller can be operated under
program control to do partia retrievals from and
save configuration data into the EER OM.

EEROMs have alimited number of storage cydes.
T he store operation s hould only teke place at initial
board configuration or at initia instalation in a
customer’s computer.

6.7.2.2 EEROM Recall Operation Details

Allrecalls fromEEROMintohostinterfaceregisters
are made in groups of either 8 or 16 registers. The
choces are progammed into the EER regster in
the host interface s ection according to Table 6-3.

TABLE 6-3. EEROM RECALL OPERATIONS

T he recdl of host interface configuration registers
(addresses 08-OFh, SWH=1) are done from the
bank selected by 4 INIT jumpers. Table 6-4 defines
which bank of configuration registers corres ponds
to each arrangement of the INIT pins.

INIT: | Bank Notes

MA3-0

0000 |NONE| Allpinsjumpered to ground. This
is the bypass condition.

0001 14

0010 13

0011 12

0100 11

0101 10

0110 9

0111 8

1000 7

1001 6 Initial recall defaults:
/O =280h
ROM= disabled at CO000h
RAM = 8K at C8000h
INT =0 (no interrupt mapped)
LIT =disabled, GPOUT =0
Configuration Registers (IAR,
RAR, BIO, GCR, GCR2) are
not recalled after this RESET.

1010 5

1011 4

1100 3

1101 2

1110 1

1111 0 No jumpers are attached to pins.

TABLE 6-4. CONFIG REGISTER/INIT PINS
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The recall of LAN address registers are from the
bank selected by the 4-bit E A field and are written
to registers at /O locations 08H-OFH, SWH=0.
UponRESET, the EAfield points toBank 6. Unless
the EEROM load is bypassed by jumpers (INIT =
0000), the 83C795 recalls either 8 or 16 registers.
When Config #6 is jumpered, only 8 regsters are
recalled and the hardware defaults are usedfor the

configuration registers. All other initial
configurations resultin 16 register loads. Theseare
done automatically. Since EA aways initidizes to
Bank 6, the initial load from the EEROM aways
pulls in the LAN address from same location.

Refer to Figure 6-6 for a depiction of the EEROM

BANKS OF 8 REGISTERS IN EEROM

register logic.
RESETl

DISABLE ADAPTER

l

[ecra] ["1ar TrRAR [ BIO | GCR [ERFAL] |

LOAD DEFAULT VALUES

INTO REGISTERS

[tARO [ LAR1 | LAR2 | LARS | LAR4 | LARS | BDID [CHK | »

»
ALWAYS TO BANK EA

l

YES
BYPASS EEROM LOAD?

ENEIREEEEEEEEEREE

NO
\4

ARE INIT JUMPERS IN
POSITION '6'?

UPON RESET, RECALL CONFIGURATION Y Y
REGISTERS FROM THE BANK ACCORDING RETRIEVE CONFIGURATION
TO INIT JUMPERS. REGISTERS PIDL, PIDH, IAR,
RAR, BIO, GCR FROM BANK
(No recall from Bank 6. INDEXED BY INIT JUMPERS
[)
1
2 \4
[cra | [1aR TrAR [ B0 [GCR [erFAL] ] 4— 3
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6.7.2.3  Storage Operations

T he S tore operation only copies the 8 LAN address
registers to the EEROM. This does not depend
upon INIT jumper settings. The store operation
always moves the LAN Address registers into the
bank selected by the 4-bit EAfield

Takde 6-5 defines how each bank of 8 EEROM
locations has been allocated:

BANK ALLOCATION
00 USER PROGRAMMABLE ('SOFT’)
CONFIGURATION

01 CONFIGURATION 1
02 CONFIGURATION 2
03 CONFIGURATION 3
04 CONFIGURATION 4
05 CONFIGURATION 5
06 PERMANENT LAN ADDRESS
07 CONFIGURATION 7
08 CONFIGURATION 8
09 CONFIGURATION 9

0A RESERVED FOR DRIVER
CONFIGURATION STORAGE

0B CONFIGURATION 11
0oC CONFIGURATION 12
0D CONFIGURATION 13
OE CONFIGURATION 14

OF RESERVED FOR DRIVER
CONFIGURATION STORAGE

PNP DATA

10-1F

TABLE 6-5. EEROM LOCATION ALLOCATION

Unlocking the EER OM F or Write Operations

This convoluted method is used to protect the
EEROM from getting accidentally erased by
someone else’s softwere.

The EEROMregister (EER) looks like this:

BIT EER WRITE RESET
7 STO 0
6 RC 0
5 EA4 0
4 UNLOCK 0
3 EA3 0
2 EA2 1
1 EAl 1
0 EAO 0

The scheme requires a sequence of three writes
into the EEROM register to start astore operation.
T hefirsttwowrites arerequiredtos et the UNL OCK
bit and the third write executes the store.

T he 1st wite must be:

STORE=0, RECALL=0, EA4=X, UNLOCK=0,
EA[3-0] = Ch.

T he 2nd write must be:

STORE=0, RECALL=0, EA4=X, UNLOCK=1,
EA[3-0] = Ah.

The 3rdwriteis:

STORE=1, RECALL=0, UNLOCK=0, EA[4-0] =
EEROM bank.

T hevaluefor the E A4-E AQ fieldis the EER OM bank
you intendto storeinit.

T hewriting of any other valuetothe EER other than
the required ones in the sequence will set the
locking mechanism back to its initid condition and
al three writes will once again be required in
seguence tounlodk the write protection. Intervening
|/O operations to other regsters and reads of the
EER OMregister do not affect the unlock s equence.
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S torage of Us er-Defined Initial Configurations
To define any of the 15 recallable configurations,
follow these steps.

1. Build an image of the desired configuration
registers in the LAN register bank (SWH=0,
addr=8:F).

2. Write the unlock/store sequence with the fi-
nal EA field of the EEROM register selecting
the desired configuration bank. Do not use
Bank 6 because that is reserved for the per-
manent device LAN address. Do not use
Bank 10 either because that is reserved for
driver-related information storage and can-
not be recalled as a board configuration.

3. Wait about 200 msec or poll the STORE bit

to determine whether that operation has
completed.

Storage of User-Defined LAN Address
Tostore a user-defined LAN address, follow these
steps.

1. Program the desired LAN address, board ID
register, and checksum register with desired
values.

2. Write the unlock store sequence with the final
EA field of EEROM register selecting the
Bank 6.

3. Wait about 200 msec or poll the STORE bit
to determine that operation has completed.

S torage of Us er-Defined Data

In some applications, there may be other data you
need to save in the EEROM, like board type and
revision numbers, multicastfilter acceptance mask,
software driver parameters, and the host machine
type. Since some EEROM locations may not be
needed for configuration or LAN address storage,
they can be used for this purpose.

1. Overwrite LAN address, board ID, and
checksum registers with the data you need
to save.

2. Store the data as if it were a board configu-
ration. The driver setup program uses this
method to store driver related parameters
into EEROM Bank 10.

To recall this user defined data, program the EA
field for the bank and do a R ecall operation.

6.8 PLUG AND PLAY

The 83C795 supports the Plug and Play ISA
S pedfication. T his spedfication provides full and
interactive configuration of all PnP-compliant
boards installedonthelS Abus. T he essentia steps
in this process are the ahilities to:
« Power up and reset Plug and Play devices
« Send out an initiation key to bring all PnP de-
vices into a known state
¢ Isolate each ISA adapter in turn
« Read the adapter’s resource requirements
¢ Arbitrate the available resources to all of the
PnP cards
« Identify each board and configure its resources
¢ Activate the cards on the ISA bus
« Locate a suitable driver for the adapter, if nec-
essary
Tobe effectivein this newenvironment, the 83C795
contains the logic necessary to prepare any board
on which it is placed for Plug and Play standards.
T his logcwill be active only when both the PNPEN
bit ERFAL.0 as read from EEROM) is set and a
3.6kQ resistor is connectedtothe MA[6] pin (JMP 6)
between MA6 and GND.

T his section contains a brief overview of how Plug
and Play works, dong with information s pedfic to
the 83C795s implementation of PnP. For more
detail on the Plug and Play process and protocol,
please refer to the latest version of the Plug and
Play IS A S pedfication.

6.8.1 Auto-Configuration Ports

The Plug and Play protocol requires that all logic
not related to PnP on a PnP board not res pond to
any IS Abus access until the PnP logicadtivates the
card, except for devices required for boot (see
Section 6.8.5). Until this happens, the only access
to the card is through the PnP auto-configurations
ports. These ports consist of three 8-bit 1/O
registers, as shown in Table 6-6.
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Location

Fixed at 0279h
(LPT2 Status Port)

Fixed at 0A79h
(LPT2 Status Port
+ 0800h)

Relocatable in
range 0200h -
03FFh

Port Name
ADDRESS

Type
Write-only

WRITE_DATA Write-only

READ_DATA Read-only

TABLE 6-6. AUTO-CONFIGURATION PORTS

All writes to the ADDRESS port are stored in an
address regster. The vaue in this register is used
as an index into the internal 256-byte range that
holds the PnP configuration registers. Any
accesses tothe WRITE_DATAor READ_DATAport
will be to the PnP configuration register that is
currently indexed by the address regster. See
section 6.8.3 for details on the configuration

6.8.2 Plug And Play States

The main Plug and Play state machine contains
four states andis illustrated in Figure 6-7.

All cards will enter the WaitForKey state in
response to either a power-up reset or the Reset
and Wait for Key commands. No commands are
acdtivein this state until the Initiation Key is detected
onthelSAbus. The WaitF orKey state is the default
state for PlugandPlay cards during normal system
operation. T he Initiation Key places the Plug and
Play state machine into the Sleep state. The
Initiation Key oconsists of a predefined series of
writes to the ADDRESS port. The write sequence
is decoded by on-cardlogic. If the proper s equence
of 1/0 writes is detected, the Plug and Play
auto-configuration ports are enabled. The
seguence of writes that are expected is:

0x6A,0xB5,0xDA,0xED,0xF6,0xFB,0x7D,0xBE,
0xDF,0x6F,0x37,0x1B,0x0D,0x86,0xC3,0x61,

registers. 0xB0,0x58,0x2C,0x16,0x8B,0x45,0xA2,0xD1,
OXE8,0x74,0x3A,0x9D,0xCE,0XE7,0x73,0x39
WaitForKey
Isolation
FIGURE 6-7. PLUG AND PLAY STATE MACHINE
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Any writes tothe ADDRESS port that do not match
the Initiation Key sequence will cause the logic to
reset back to the start of the Key. While the PnP
state machineis in the WaitF orKey state, all access
to the READ_DATA or WRITE_DATA ports is
disabed

Once the state machine is in the Sleep state, the
board res ponds to a WAKE [CS N] command. E ach
PnP board has aregster to store a Card S elect
Number, and this register contains a zero at
power-up. The card responds to a WAKE[CSN]
command only if the CS N in the command matches
the value in the Card S elect Number register. If the
card’s CSN does not match the CSN in the
WAKE [CS N], it goes into the sleep state. The card
stays in the sleep state until awakened by the
correct WAKE[CSN]. If the CSN is zero, then the
card enters the Isdation state, otherwise it moves
into the Configuration state.

6.8.2.1 Isolation

Asimple algorithmis usedtois olate each Plug and
Play card T heisdation protoco requires that each
card contain a unique number, referred to as the
seria identifier. T his is a 72-bit number compos ed
of wo 32-bit fields and an 8-bit checksum. T hefirst
fieldis a vendor identifier. T he second can be any
value- for example, as erial number or part of aL AN
address. The number is accesseds erialy, bit by bit,
by theisolation logcandis us ed to dfferentiate the

adapters.

The PnP software begins the isolation by sendng
out a Wake[0] command. T his will cause all PnP
cards that have not beenisdatedto transition tothe
Isolation state. If this is the first pass through the
protocol, then the software will pick an initial
location for the READ_DAT A port at this ime. T he
software then issues two reads to the IS OLAT ION
register for each bit in the serial identifier. If the
current bitis a’1’, then the PnP board is expected
to return 0x55 on the first read, and 0xAA on the
secoond. If the current bitis a’0’, then the PnP logic
will drive nothing on the bus, but will instead
observe the bus toseeif ancther cardis driving the
0x55, OxAA pattern. If it does see that pattern for
the two reads, then that card must put itself back
intothe S leepstate. T his ensures that only one PnP
card will be in the Isolation state at the end of the
protocol.

The PnP software will recognize the 0x55, OxAA
pattern as a "1’ for that bit position, and any other
pattern as a’0’. Once all 72 bits have been read,
the PnP software will then verify that the checksum
matches the data If it does, then the s oftware will
assign aunigue, non-zero CS N tothe one card that
made it to the end of the protocol. This will cause
that one card to transistion to the Configuration
state. If the checksum does not match, then the
s oftware will move the location of the READ_DATA
port, and start the protocol over.

6.8.2.2  Configuration And Activation

The Isolation protocol ensures that only one card
can be in the Configuration state at a time. T his
makes it possible to read out the resource string
byte-s erially wheninthis state. T his is done through
the Resource_Data Regster (location 0x04), after
palling the status kit (location 0x05, bit 0) to make
sure the data in the register is valid. The PnP
software will use this method to read the entire
resource string from the PnP card. T his string lists
the resource requirements of the card, along with
what the cardis capable of using (seesedion 6.8.5
for more on the resource string). The software
repeats this process with al of the PnP cards in the
system, and thus obtains an image of dl of the
resource requirements in thesystem. The software
then arbitrates the available resources to meet the
needs of each card. If a configuration can be found,
then the assigned configuration for each card will
be written to the cards . T he s oftware then activates
the card by setting the Activate bit (location 0x30,
bit 0). On the 83C795, this causes the software to
transfer the appropriate settings in the PnP
configuration registers to the 83C795’s
configuration registers by way of as hift chain. Once
this transfer is complete, the rest of the logcin the
83C795 becomes active.

6.8.3 Configuration Registers

Figure 6-8 contains a map showing al of the
configuration registers implemented by the
83C795. This figure dsoillustrates therelationship
between the auto-configuration ports, the PnP
secondary address s pace, andthe res ource string.

Most of the configuration registers can only be
acocess ed when the PnP state machineis in certain
states. Any unused registers or bits in the PnP
register space must return zercs when read. The
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register map shown in Table 6-7 changes when the
adapter is run in |/O-mapped mode (see section
6.8.6). Also, when the ROM space is disabled
(when BIO.4 and BIO.5 are both set), the ROM
configuration registers become read-only and
always read zeros.

There are 22-bits of information in the PnP
configuration registers that are us edfor configuring

the 83C795. These bits are shifted from the PnP
sedion to the 83C795 section whenever the chipis
activated. The same bits are shifted from the
83C795 section badk to the PnP section at the end
of the initial EER OM load (to get the default values
into the PnP registers). Some of these bits may
have to be remapped before they are shifted so as
to match the formats of the two different register

PNP SECONDARY ADDRESS SPACE EEROM CONTENTS
Sﬁgg?gssry Name Resource String
00 READ_DATA PORT ADDRESS Number Item
01 SERIAL ISOLATION 0-7 Serial ID
02 CONFIGURATION CONTROL 8 Checksum
WAKE (CSN
03 ( ) 9-N Resource Data
04 RESOURCE DATA
ISA ADDRESS SPACE 05 STATUS
06 CARD SELECT NUMBER
Address Function (CSN)
07 LOGICAL DEVICE NUMBER
0x0279 ADDRESS
30 ACTIVATE
O0xO0A79 | WRITE_DATA N+1 End Tag
0x0200 - READ DATA 31 1/0 RANGE CHECK N+2 Checksum
0x03FF -
40 RAM BASE ADDRESS [23-16]
a1 RAM BASE ADDRESS [15-08]
42 RAM CONTROL
43 RAM RANGE LENGTH [23-16]
44 RAM RANGE LENGTH [15-08]
48 ROM BASE ADDRESS [23-16]
49 ROM BASE ADDRESS [15-08]
4A ROM CONTROL
4B ROM RANGE LENGTH [23-16]
4C ROM RANGE LENGTH [15-08]
60 1/0 BASE ADDRESS [15-08]
61 1/0 BASE ADDRESS [07-00]
70 IRQ NUMBER
71 IRQ TYPE

FIGURE 6-8. PLUG AND PLAY CONFIGURATION REGISTERS
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Field PnP Bit | 795 Bit Mapping Function
Name No. Location |Location PNP Bits I 795 Bits
RAM | 1 0x40.1 | RAR.6
Base | o 0x40.0 | RAR.3 _ _
3 0x417 | RAR2 direct mapping
4 0x41.6 | RAR.1
5 0x415 | RAR.O
RAM | 6 0x44.6 | RAR.5 6 7 | rRARS| RARA
Size | 7 0x44.5 | RAR.4 0 0 1 0
0 1 1 1
1 0 0 1
1 1 0 0
ROM | 8 0x48.1 | BIO.6
Base | g 0x48.0 | BIO.3 _ _
10 | 0x49.7 | BIO2 direct mapping
11 0x49.6 | BIO.1
12 0x49.5 | BIO.O
ROM | 13 0x4C.6 | BIO5 13 14 | BIO5 | BI04
Size | 14 0x4C5 | BlO.4 0 0 1 0
0 1 1 1
1 0 0 1
1 1 0 0
110 15 0x60.0 | IAR.4
Base | 1¢ 0x61.7 | IAR3 _ _
17 0x61.6 | IAR2 direct mapping
18 0x615 | IAR.1
IRQ | 19 0x70.3 | GCR.6 19 20 21 22 | Gcr6| GCr.3| Ger2
bi‘gz' 20 0x70.2 | GCR.3 0 0 0 0 0 0 0
21 0x70.1 | GCR.2 0 0 1 0 0 0 1
22 0x70.0 0 0 1 1 0 1 0
0 1 0 1 0 1 1
0 1 1 1 1 0 0
1 0 0 1 0 0 1
1 0 1 0 1 0 1
1 0 1 1 1 1 0
1 1 1 1 1 1 1

TABLE 6-7. PLUG AND PLAY BIT REMAPPING
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sets. These bits are listedin Table 6-7, along with
any necessary mapping information.

6.8.4 Resource String

The Plug and Play resource string is stored in
EEROM and can be accessed either bitwise
through the S eria Isolation register or byte-serially

through the Resource Data register. This string
should completely describe the resource needs
and options for a83C795 based card.

Asample version of this structure is listedin Table
6-8. Once the 83C795 has been activated by the
PnP logic, the resource string is accessed in the

Byte Value |Swapped Name Description
Value
00 4D B2 Vendor_ID.O Serial Identifier
01 A3 C5 Vendor_ID.1
02 84 21 Vendor_ID.2
03 16 68 Vendor_ID.3
04 Cco 03 LAN_Addr.0
05 01 80 LAN_Addr.1
06 23 C4 LAN_Addr.2
07 45 A2 LAN_Addr.3
08 4C 32 Checksum
09 0A 50 PnP_Version_Type Plug and Play Version Descriptor
0A 10 08 PnP_Version
0B 10 08 Vendor_Version
oC 82 41 ANSI_Identifier_Type ANSI Descriptor for Card
oD oD 30 Descriptor_Length [7-0]
OE 00 00 Descriptor_Length [15-8]
OF 53 CA ANSI Character -S
10 4D B2 ANSI Character -M
11 43 Cc2 ANSI Character -C
12 FF FF ANSI Character -
13 38 1C ANSI Character -8
14 34 2C ANSI Character -4
15 31 8C ANSI Character -1
16 36 6C ANSI Character -6
17 FF FF ANSI Character -
18 43 Cc2 ANSI Character -C
19 61 86 ANSI Character —-a
1A 72 4E ANSI Character -r
1B 64 26 ANSI Character -d
TABLE 6-8. PLUG AND PLAY RESOURCE STRING STRUCTURE
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Byte |Value | Swapped Name Description
Value
1C | 15 A8 Logical_Device_Type Logical Device Descriptor
1D | 4D B2 Logical_Device_ID.0
1E A3 C5 Logical_Device_ID.1
1F 84 21 Logical_Device_ID.2
20 16 68 Logical_Device_ID.3
21 02 40 Logical_Device_Flags (Non-boot, does I/O range checking)
22 23 C4 Interrupt_Descriptor_Type Interrupt Format Descriptor
23 A8 15 IRQ_Mask [7-0] — Interrupts supported: 3,5, 7
24 8E 71 IRQ_Mask [15-8] — Interrupts supported: 9, 10, 11, 15
25 16 68 IRQ_Information
26 a7 E2 I/O_Port_Descriptor_Type 1/O Port Descriptor
27 00 00 I/O_Port_Info
28 00 00 I/O_Min_Base_Addr [7-0]
29 02 40 I/0O_Min_Base_Addr [15-8] — Minimum Base Address = 0x0200
2A EO o7 I/O_Max_Base_Addr [7-0]
2B 03 Co I/O_Max_Base_Addr [15-8] — Maximum Base Address = 0x03EQ
2C 20 04 I/O_Base_Alignment — Alignment = 32-byte blocks
2D 20 04 I/0_Range_Length — Length = 32 bytes
2E 81 18 Memory_Range_Descriptor_Type | Memory Range Descriptor #1
2F 09 20 Descriptor_Length [7-0] (two would be required for cards using
30 00 00 Descriptor_Length [15-8] both ROM and shared RAM)
31 11 88 Memory_Range_Information — 8-/16-bit, writable
32 00 00 Meml1_Min_Base_ Addr [15-8]
33 oC 30 Mem1_Min_Base_Addr [23-16] — Minimum Base Address = 0x0C0000
34 EO o7 Meml_Max_Base_Addr [15-8]
35 OF FO Mem1_Max_Base_Addr [23-16] — Maximum Base Address = 0xOFEO0O
36 00 00 Mem1_Base_Alignment [7-0]
37 40 02 Meml_Base_Alignment [15-8] — Alignment = 16-kbyte blocks
38 40 02 Meml_Range_Length [7-0]
39 00 00 Mem1_Range_Length [15-8] — Length = 16 kbytes
3A 79 9E End_Tag_Type End Tag
3B OE 70 Checksum — Covers all data bytes

TABLE 6-8. PLUG AND PLAY RESOURCE STRING STRUCTURE (cont.)
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same manner (for both reads andwwrites) as therest
of the EER OM contents, except that E A[4] (EER.5)
must be set.

6.8.5 Configuring As A Boot Card

Many LAN adapters are configured as boot cards.
Since these cards must be visible to the BIOS at
boat time, they may have to be activated before the
PnP software has had a chance to run. The
PNPBOQT hit (IAR.0) was impemented to do this.
When this hitis read out of EER OM &s set, the chip
becomes active onthelS Abus. This bitalsoforces
bit 0 of the IAR register to "1’ which identifies the
card as aboot card to the PnP s oftware.

6.8.6  Configuring With An I/O-Mapped Pipe

When the 83C795 is configured with an
I/O-mapped pipe instead of shared memory, the
board will not use any memory address s pace for
the buffer RAM. T herefore, the PnP RAM control
registers (usually locations 40h-44h) are not
necessary. If this card requires a ROM, then the
descriptor for the R OM memory window will be the
first one in the resource string. T his requires that
the PnP ROM control registers be re-mapped from
48h-4Ch to 40h-44h. This is accomplished by
setting the PNPIOP bit (GCR2.0). T his bit must be
read out of EEROM because it must have the
correct value before the chipis activated by the PnP
logic. Setting this bit also causes locations
48h-4Ch toread as zeroes.

6.8.7 Buffer Memory Limitations

Normally, buffer memory can be located above the
1MB DOS limit by setting the buffer address line
(LA23-LA20) decoder to match at F’ rather than
zero (done by setting the HR AM bit, RAR.7). This
is not supported by the PnP hardware as
impemented in the 83C795.

6.9 EXTERNAL POWER SUPPLY CONTROL

The GPOUT pin can be used to control an external
power supply supporting a 10Base2 MAU drcuit.
This pin can be used to source either asimple DC
contral signa or apulsetrain. The DCsignal is used
to enable or disable a contralalkde power supply.

Note

The DC signal’s polarity on the 83C795
is the opposite of the 83C790’s.

The pulse train is designed to be the switching
contral signal for a spedfic design of switching
power supdy. The pulse train indudes a start-up
sequence as well as a choice of two normal
operating pulse trains.

Before the GPOUT pin can emitapulsetrain, install
the INIT5 jumper to pull down the MA5 pin. The
INIT4 jumper determines which of the two pulse
trains is emitted. T he pulse train is turned on or off
usingthe GCR.GPOUT hit(s ee page 21 for details).

The pulse train is a 312 KHz signa with 18 duty
cyde for the first 1024 docks after GPOUT is
enabled. This is followed by 1/4 duty cyde for 1K
docks, 3/8 duty cyde for 1K dodks, and 1/2 (50%)
duty cyde thereafter.

Installation of the INIT 4 jumper caus es thefinal duty
cydeto be 17/32 (53%) instead of 1/2.

64

SMC



LAN CONTROLLER OVERVIEW

83C795

7.0 LAN CONTROLLER OVERVIEW

The LAN Controller consists of 3 basic blocks:
DMA contraller, trans mitter, and receiver. E ach of
these bocks consists of sub-sedions. The DMA
contraler indudes amemory interface unit, control
registers, and a micro-coded sequencer that
handes data buffering for the transmitter and
receiver sections.

The transmitter Hock has a MAC (Media Access
Contrd) section that performs the IEEE 802.3
transmission protocol and a Physical Layer
Interface (PLI) section that does Manchester
encoding and drives the cables.

T hereceiver block has aMAC s ection that performs
the 802.3 reception protocd and aPLI| section that
converts line level differentia signals to internal
logic signals while doing dock recovery, and
manchester decodng.

71 DMA CONTROLLER

The DMA controller handles data movement
between the FIFOs and buffer memory for
trans mission andreception of frames . All DMA data
trafficis 8-bit wide. One DMA contrdller is shared
between the transmit and receive functions. The
contraller groups memory transfers into bursts of 8
bytes for both transmit and receive functions. The
DMA controller always acocesses memory by doing
two single-byte transfers in arow. The burst size
andits trigger levels are shown in Table 7-1.

BURST TRIGGER LEVEL
RX X

8 bytes R=>8 T<8

TABLE 7-1. DMA BURST LENGTH FIELD

Though internally 8 hits wide, the DMA contraller
generates 16-bitaddresses. Itaccesses memory in
2 gydes of the chip’s master dodk (per byte).

When conduding a loop-back test, this contraller
can hande full-duplex buffering of full length frames
atseria datarates upto 10 Mbyps . Itdoes nothande
the general case of independent (concurrent)
trans mit and reception processes.

7.1.1 Assembly and Disassembly Latches

These latches are used to match up the internal
8-bit data path with the external databus. Assembly
latches build a 16-bit word out of two 8-bit words or
supplies the consecutive bytes when interfadng to
an 8-bit bus. Disassembly latches perform the
inverse function. These are used during DMA
operations and are bypassed when the chip’s
registers are written or read.

7.1.2 Memory Interface Unit

The memory interface unit (MIU) transfers data
from buffer memory to the interna disassembly
latches and from the internal assembly latches to
buffer memory. It is a part of the DMA controller.
T his block generates the memory strobes
(RAMOE, RAMWR) when the DMA is accessing
the buffer RAM.

MIU operation is initiated by the DMA contrdler
after itsets upthe address for the transfer and puts
outgoing data (receiver functions) into the
assembly latches. The MIU then performs the
memory transfer in the next time slot assigned to
the DMA.

The basic DMA cydes are in Figure 7-1. Rea
details can be found in the AC timing sedion.
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CLK Ly Yy Uy
state (o Jo a1 2 s faafalafafafalalalalaalalalals]afa]a]a]1]1]
DMASEL —
ADDRESS ___ CACHE EVEN X_EVEN+1 CACHE EVEN+2 X EVEN+3 CACHE
DATA CACHE HIGH CACHE Low X_HIGH CACHE
RAMWR

DMA WRITES
CLK My yyyyyyyyyyyy Uy
sTATE [0 | o s|6]7]8]|5[s|5]5 55|55 5]s5]s5]s]s51ls 6 l7]s]5]s5]s]s]
DMASEL -
ADDRESS ___CACHE _X_EVEN JXEVEN+L CACHE EVEN+2 X EVEN+3 CACHE
DATA CACHE Low X_HIGH CACHE Low X_ HIGH CACHE
RAMOE N

DMA READS

FIGURE 7-1. BASIC DMA CYCLES
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7.1.3 LAN Controller Internal Bus Arbitration

This portion of the 83C795 is used to resdve
conflicts that can oocur on databus es us ed by both
the DMA controller and host accesses to the
internal registers of the LAN Contrdler section.

The LAN bus arbitration sedion olbserves a LAN
select (CS) signa derived from the memory bus
arbiter and provides a ready’ hands hake signal in
return. It also controls internal data flow within the
LAN controller and holds off the DMA
micocontraler during 1/0 acoesses.

7.1.4 DMA Microcontroller

The core of the DMA contraller is a ROM-based
micaocontraler which indudes an address counter
for the memory position, comparators for internal
address comparisons, some deaementers for loop
contral, registers for storage of operatingvariables,
and |/O control signds that attach to many drcuits
within the LAN contrdler section of the chip.

In addition to the microcode as s odated with normal
trans mit, receive and loopback processes, there is
addtional code to fadlitate testing of the LAN
controller.

7.1.5 How to Access Registers

Arequest for LAN register access is madewhenthe
host presents an 1/O address that decodes to a
register within the upper 16 bytes of the 83C795’s
I/O blodk and avaid IOR or IOW is presented.

The chip will respond with an 1/O Channel Not
Ready signal (IORDY) while internal arbitration
proceeds. Itremains NOT IORDY until the desired
transfer is ready to be completed.

Access totheregisters of theL AN contrdler section
is allowed after any ongoing DMA burst is
completed. At that time, the DMA may wish to
become adtive again in res pons e to new needs, but
the arbitration logicwill allowhost acces s tothe chip
until the 1/O strobe becomes false. The arbiter
generates the IORDY signal as anindcation to the
host that the internal bus has been made available
and that the reques ted |/O access has been made.
Between accesses to the chip, IORDY is undriven.

Toreadfromaregster, an /O address is placed on
theS Axx pins andIOR is asserted by the host (must
be asserted after a valid address) and recognized
by the bus arbitration logic which enables dataflow
from the addressed register to the D0O0-DO7 pins.
Register reads are aways done through the
D00-D07 pins, except for 16-bit 1/O pipe accesses.
The D08-D15 pins will be tri-stated during read
operations. IORDY will indicate when the host may
sample data and terminate the read operation.

To write to aregster, an I/O address is placed on
the S Axx pins and|OW is asserted by the host and
recognized by the bus arbiter. Address must
become stable before IOW is asserted When the
bus is free for the transfer, IORDY is asserted. Data
is latched into an intermediate transfer latch with
the trailing edge of IOW andthen transferred to the
destination register two docks later.

This delayed write operation requires an internal
recovery period between host accesses to
registers. T his periodis documentedin the detailed
timing dagrams.

7.1.6 Memory Interface

The internal DMA controller moves packets
between buffer memory and the FIF Os.
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7.2 FIFOS

Therearetwo FIF O structures us edto expedite the
transfer process between the DMA processor and
the TransmitR eceive units. Each FIFOis 16-bytes
deep. Assodated with each FIFO are up/down
counters that keep track of how full each FIFO is.
T he normal loading s ource for each FIF O receives
an overflow indication when it occurs and the
normal unloadng destination has an empty signal
to prevent drawing of nonexistent data.

RECEIVER NETWORK INTERFACE
(PHY-TO-MAC)

This section of the 83C795 has squelched,
differential receivers for the AUl and TWP
interfaces. The inputs from these interfaces are
multiplexed together with a feedback path to a
common phas e-locked-loop circuit for dock
recovery and data decoding. Figure 7-2 shows the
AUl and Twisted-Pair interface relations hip.

7.3
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7.3.1 AUI Differential Receiver

With the standard 78Q transceiver AUl cade, the
dfferentia input must be externaly terminated. T his
requirement may be satisfied by connedting two 39Q
resistors in series with one optional common mode
bypass capaator.

Toprevent nois e at the AUI R X+/ input from falsely
triggering the decoder, a squelch drauit rejects
signals with pulse widths less than 25 nsec
(negative going), or with levels less than 175 mV.

When the input exceeds the squelch levels, the
anaog phas e-locked loop locks into the incoming
signal and Manchester decodng takes place. T he
internal carrier sense signa is adtivated and the
receive data (RXD) and the receive dock (RXC)
become available within seven bittimes . Atthe end
of a frame when norma mid-bit transition on the
differential input ceases, carrier sense is
deactivated. T he receive dock remains active for
an additional 5 bit imes.

7.3.2 Twisted-Pair Differential Receiver

T hereceivedsignal fromthe uns hielded cable may
benaisy, sominimumvoltage andtiminglimits must
be met before the receiver logc is enabled. A
'S martS quelch’digital nois efilter is us edin addition
to the analog squelch drauitin the receiver.

If the input polarity is reversed it will be
automatically detected and corrected. When
polarity is normal, the PLED (MANCH.3) bit will be
set.

T he phas e-locked loop and Manchester decoder
are the same drauits used by the AUl receiver.

7.3.21  Extended Length For Twisted-Pair

Setting the XLENGTH bt (GCR.7) inceases the
squelch levels used by the TP receiver. This

enables the adapter to be connectedto acable that
is longer than s pedfied by the 802.3 standard.

7.3.3 Manchester Decoder

Decoding is accomplished by an analog
phase-locked loop that separates the
Manchester-encoded data stream into dock
signals and NRZ data. T his loop can tolerate up to
20 nsecaof jitter on each signa edge, exceedingthe
802.3 requirements.

7.3.4 Carrier Sense

The AUI interface determines carrier presence by
requiring the dfferential received signd to exceed
the negative squelch level for a minima period,
nominally 25 nsec. The twisted-pair interface
requires that the positive and negative squelch
levels be exceeded severa times for a period of at
least 20 nsec.

When operatinginloopback mode, internal trans mit
enable signdl is returned to the MAC as the carrier
indication.

7.3.5 Collision Detect

Cadllision detection for the AUl interfaceis indicated
when the dfferentia signal on the CD input pair
exceeds the negative squelch threshad. Callision
detection for the twisted-pair interface is indicated
when there is carrier sensed while the trans mitter
is active.

7.3.6 Loopback Mode

When the LAN contraller is programmed to operate
in loopback mode 2, it provides asignal to the line
receiver section which causes the Manchester
decoder to derive its input from the encoded
trans mit datainstead of the dfferential receivers of
AUl and TP interfaces. The AUl and TP interfaces
are ignored while the loopback indication is active.
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74 MAC RECEIVER

7.4.1 Basic Functions

The 83C795’ receiver section processes aseria
stream of NRZ data The start of the frame is
identified, destination address is checked against
the station address, recognized frames are
transferred to memory and checked for valid
formation. Error conditions are reported.

7.4.2 Interface to the MAC Receiver

The serid interface to the MAC receiver sedion is
handed by four signals: Carrier Sense (XCRS),
Cadllision Detect (XCOL), Receive Data (XRXD),
and R eceive Clock (XRXC). T he group may come
from one of three sources:

« internally from the Manchester Decoder

+ direct from the pins

* internally from the transmit section.
All sources are treated equally. S election of source
is done by programming configuration registers.
Refer to the TCON and MANDIS Registers for
further information.

Note

These signals are multiplexed with the
IRQ pins and are used for testing pur-
poses only.

7.4.3 Loopback Paths
The 83C795 has 3 loopback modes .

Mode 1 provides the path between receiver and
trans mitter inside the LAN contraller. In this mode,
NRZ data from the transmitter connects to the
receiver’s RXD input, bypassing Manchester
encoder/decoder. XRXC is generated internally for
this mode by dviding 20 Mhz dock by two. The
minimum frame length for mode 1 loopbadk is 25

bytes.

Mode 2 connedts trans mit andreceive datathrough
the Manchester encoder/decoder. The seria data
is wrapped around just inside the device pins with
neither AUl nor TP interfaces actualy driving the
outside world. T he minimum frame length for mode

2 loopback is 25 bytes.

Mode 3 has transmitter and receiver pins active
with loopbadk pins inactive. T he DMA controller will
run its spedal loopback code to dlow reception of
the outgoingtrans missionifitis echoed back. In this
mode, the DMA can hande delay of the echo
provided that the frame’s length exceeds echo
delay by atleast 200 bittimes (25 bytes). Whenrun
in this mode, the board being tested should be
connected to an 802.3-compliant cable. T hat cable
may or may not have other 802.3 nodes attached.

Note

Caution is advised when running this
test on a live network or when other
nodes on the test cable could send a
frame to the node under test. Reception
of a frame destined to the loopback
node could confuse the results of the
loopback test as the node will be able
to receive the incoming frame.

7.4.4 Receive Deserialization

Receive deseridizer is activated by carrier sense.
Byte alignment is determined by a synch drcuit
which detects the S tart-of-Frame Delimiter (SFD)
when it sees the seria sequence 10101011’ after
the start of carrier sense. This pattern marks the
first octet boundary and determines byte alignment
for the entire frame.

Incoming RXD hits are docked into an 8 bit wide
seria-to-parale shiftregister. T he bits arereceived
in order from least significant to most significant
within each byte. When an octet is complete,
parallel datais loadedintothereceiver FIFO. When
Carrier is lost, the frame is considered to have
terminated; and all remaining seria data are
dropped. S eria datais passedto the CR C checker
which is initialized upon recognition of the SFD.

This process ordinarily discards all bits that
precede the SFD pattern without prejudicing
reception of the frame. Some exceptions can be
made to this process to improve the robustness of
the receiver. They are discuss ed below.

Thereis aselectable mode (using the RCON.R CA
bit) during the receiver operation which adds
robustness by monitoring the XCOL signal
continuously throughout reception, starting after
the Start-of-Frame delimiter. If callision is detected,
reception of the frame is aborted.
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Operating in ALTEGO mode engages a second
improvement to the reception process. The
receiver checks for corruption of the preamble and
terminates reception of any frame which has
consecutive 0’ bits. All valid preambles have an
alternating ’10’ pattern followed by the
Start-of-Frame delimiter (’11°). The above is
checked immediately on the assertion of the
internal carrier sense without any grace periods.

Neither of these causes for abort forces logictoset
RXE.

7.45 CRC Checker

The Receiver computes the CRC of an incoming
frame serialy. CR C computation indudes address,
data, and CR C frame fields. It exdudes preamble
andSFD. Computation stops after reception of last
whole octet fdlowingloss of carrier. T he final vaue
of the CRC must be"C704DD7B" for the packet to
be vaidated.

The CRC paynomial usedis AUTODIN I

X332+ X26 + X23 + X22 + X16 + X12 + X11 + X10
+ X8+ X7+ X5+ X4+ X2+ X1+1.

If the received frame’s CR C does not check out, a
CRC error is indicated in the Status Regster and
the CRC Error Counter is incemented Frame
reception will terminate unless the
Receive-with-Errors mode is enabled. In addition,
if the number of bits receivedin the last octet (when
the carrier is terminated) is greater than one and
less than 8 (afull octet), and the CR C chedk for all
complete octets fails, the frame is also labeled as
an ‘adignment error’ and an error flagis set in the
Status Register; if this occurs, the Alignment Error
Counter will be incremented

7.4.6 Address Recognition Logic

Destination addresses that are ‘individua’ are
compared to a 6-byte station address stored in
registers. If al bits match or if the PROMIS CUOUS
mode is enabled, the frame is received.

Asnapshotis taken of the partialy-computed CRC
as the end of the destination field passes through
the CRC checker. If the address has the "group’ or
'multicast’ bit set, 6 bits of this checksum are used
as ahashed index to a 64-bit Multicast Filter table.

If reception of multicast frames has been enabled
andif the 6-bit partial CR C points toahitin the table
that has been turned on, the multicast frame will be
recognized. Broadcast frames are received when
the Broadcast E nable bit (R CON.BROAD) is active
or when the hashed bit in the Multicast Filter table
has been set.

To cause promiscuous reception of multicast and
broadcast frames, the entire Group Address table
should be turned on and reception of multicast
frames enabled

If the address is regjected, the frameis alsorejected
and none of the frame is trans ported to the buffer
memory. If the address is recognized, buffering of
the frame begins.

7.4.7 Received Byte Counter and Early

Receive Warning Interrupt

This drauit counts the number of bytes in each
completed frame and filters out runt frames (less
than 64 bytes) unless the runt filter is defeated by
setting the Accept Runt bit in the Receive
Configuration Register (RCON.RUNTS).

The Early Receive Warning (ERW) interrupt is
generated when the received byte count equals or
exceeds a value spedfied in the Early Receive
Warning Count Register (ERWCNT). T he value of
ERWCNT is left-shifted four bits (multiplied by 16)
beforeitis comparedto thereceive byte count. T he
valueis 8 bits wide, allowing the ERW threshdd to
be set between 0 and 4K with a resolution of 16

bytes.

The ERW interrupt is only generated if an active
reception is in progress. Once an early receive
interrupt has been set, it may be deared and will
not be set again until ancother packet exceeds the
ERW threshold or the ERWCNT Register is written
to. Writingavalue to ERWCNT that is less than the
current receive byte count (while reception is in
progress) will automatically set the ERW interrupt.

TheERW interruptis mappedtohit6 in theInterrupt
Status Register (INSTAT). The ERW interrupt is
enabled or dsabled like all other interrupts by the
corresponding bit in the Interrupt Mask Register
(INT MASK).

SMC

71



83C795

LAN CONTROLLER OVERVIEW

7.4.7.1  Early Receive Failure Detection

During the reception of a frame with early receive
enabled, itis possiblefor thehosttoreadframe data
from the buffer R AM before the DMA writes itif the
early receive threshold is set too low. T he failure
detection logic enables the host to detectif this has
happened, if so, it goes badck and recopies the
correct data

T helogicrequiredfor this is similar tothelogicused
for early transmit underrun detection. The local
memory address is latched every time the DMA
writes to the buffer R AM. When the memory cache
or 1/O ppe reads data from the RAM, the local
memory address is compared to the last latched
address. (The least significant 2 bits are not
compared so the detection mechanism has a
granularity of 4 bytes). This comparison is turned
off when the DMA finishes padng the frame in
shared memory. If the two addresses are equal,
ERFBIT (UBRCV.1) is set and the latched address
is stored in the ERFA registers (ERFAL and
ERFAH). When the host reacs that ERFBIT is set,
it should begin recopying data from a point at or
before ERFAandreset ERFBIT.

Note

The value in ERFA contains the local
memory address where the failure oc-
curred, not the host address.

TheERFAregsters remain setuntil the host dears
theERFBIT. For moreonERFBIT, see page40. For
more on the ERFAregsters, see page 22.

7.4.8 Receive Protocol FSM

The Receive Protocol FSM controls reception of
frames, chedks for errors, and posts status to a
register after completion of each reception. It
operates counters for the number of bytes in the
frame and for three types of error conditions. T he
receiver protocol FSM can be configured via a
register, alloningsome flexibility as towhich frames
are to be received.

T hereceived byte counter is 16-bits wide. T hethree
error counters are each 8-bits wide. These will
countfromzeroupto 255, where they stick toavoid
wrap-around. The error counters are self-dearing
whenreadandthey can generate asharedinterrupt
condition when any of themhave countedupto 192.

T heR eceive Protocol FS Minterfaces with the DMA
sedion to coordinate buffering of received frames.
Itinforms the DMA of abort condtions, should they
ocaur as well as vaid completions of received
frames. After the frame has been buffered to
memory by the DMA, the DMA sedtion copies the
Recelver Status Register (RSTAT ) and the number
of bytes received from the receiver into the header
of the buffer.

The receiver FIFO is monitored for overflow
condtions and if one ocaurs, frame reception is
terminated and an error flagis posted to the S tatus
Register.

TheReceiver sectionis enabled by settingthe S tart
anddearingthe S top bits in the CommandR egis ter
- CMD.STA and CMD.STP. Until enabled, the
receiver sectionignores incoming frames. Oncethe
Startbit has beenset, itremains true internally until
the Stop bitis set or the chipis reset. Clearing the
Start bitin Command R egister does not cause the
receiver section to stop operating.

If the Stop hbitis set while receiver is operational, it
will complete the handing of any ongoingframe and
then go to a soft reset condtion, ignoring new
incoming frames. T hereceiver will dear theRSTAT
Regster when the current frame is finished and
posted. When both transmitter and receiver
sedions are stopped, the RST bit in the interrupt
status register will be s et. Its hould be notedthat the
DMA contraller may remain active while S topis set.

T he protocol machine can be configured to operate
in a "Monitor Mode" which checks validity of
incoming frames and maintains error statistics for
them but does notstorethemin memory. Eachtime
an acceptable frame is completed while in this
mode, the Missed Packet Counter (MPCNT) is
incemented. This counter is not inacemented by
FIFO overflows.

7.4.9 Reception Process

IEEE 802.3 packets consist of these fields and are
therefore processedin this order:

« Preamble field
e SFD field

* DAfield

e SAfield
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» Data field
» CRC field

Each of these fields is explained in the following
sedtions.

7.49.1 Start of Frame

The preamble fieldis used to train the Manchester
deocoder and to detect carrier. If carrier is detected,
preamble passes through the receive deseridizer
which discards it while searching for the
S tart-of-Frame Delimiter (SFD) symbol. On
detedting a good SFD, a VALID_FRAME signal is
asserted and thereceive FIFOis deared to acoept
the received frame. The receive FIFOis loaded by
the des eridizer with octets (bytes) starting with the
first bit after SFD.

While the destination address (DA field) is being
checked for recognition, the receive DMA is
disabled. If the address is recognized, the DMA is
enabled and transfer to memory begins when the
FIFO fills to the programmed burst level. If the
frame’s address is not recognized, the receive unit
dears outtheFIF O, stops fillingit, andwaits for the
start of the next frame.

The source address and data fields are passed to
buffer memory. In some protocools, the first 2 bytes
of the data field denote a frame length. T hes e bytes
are not interpreted by the SMC795. They are
treated as ordinary data.

7.49.2 End of Frame

If there is aloss of carrier sense, 3 dribble docks
(receive docks that occur after the loss of carrier
sense) are needed to ens ure the synchronizations
ofdllinesignals tothereceiver drcuits. Whenusing
the internal Manchester decoder (either 10BASE-T
or AUl interfaces), this decoder automatically
supplies suffident dribble dodks to the receiver to
complete processing of the frame. When the
Manchester decoder is bypassed, itis necessary to
supply dribble docks at the XRXC pin after XCRS
terminates.

The CRC from the received frame is sent to
memory with the frame viaDMA andis induded in
the byte count posted in the buffer header.

If the receive unit detects errors in the frame (such
a an incorect CRC, an dignment problem, a
foreshortened frame), it can abort reception
depending on the configuration of the S ave Errored
Packets and Accept Runt Frames bits of the
Recelve Configuration Register - RCON.SEP and
RCON.RUNTS res pectively. Certain other types of
errors (indudngFIFO overflowandR eceiver B uffer
Overwrite) aways abort reception.

If reception is aborted, the DMA controller stops
sending bytes to the buffer, the Receive Status
Regster (RSR) and the Interrupt Status Register
(ISR) are updated, and thereceive unitwaits for the
next frame to begin.

No buffer header will be posted for the frames that
have not been accepted; the previous contents of
the header location will remain unchanged.

The received packet length should be less than
32,764 bytes, induding DA, SA, data, and CRC.
The receiver does not reject longer frames but it
may be hard to fit the contents into available buffer
space. The buffer ring must always have enough
space to contain the entire frame with a 4-byte
header. Packets larger than the avalable buffer
space will not be received, regardess of the SEP
bit in the RCON Register. Such frames will be
posted as ring overwrites and causes the OVW
interrupt to be set.

Receaver interrupts (R XE for frames with errors and
PRX for frames without errors) indcate the DMA
has completely posted the frame to memory. If the
DMA aborts, these interrupts are not set for the
current frame. If set previously, they remain
unchanged. Packets shorter than 64 bytes will be
received only when the Accept Runts bit
(RCON.RUNTS) is enabled

7.4.10 Receiver Blinding

The Receiver Carrier Sense function is blinded for
aperiod of 4.0 psecstarting at the end of (XCRS +
XCOL) when the device has trans mitted a frame.
This alows the heartbeat to be detected without
res etting the deference timer and ensures that an
improperly-spaced frame will not interfere with
proper posting of status for a new reception.
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7.5 TRANSMITTER NETWORK INTERFACE
(MAC-TO-PHY)

7.5.1 Oscillator

A 20 Mhz parallel resonant crystal can be
connected between pins X1 and X2; or an external
dock can be connected at X1. T he osdllator’s 20
Mhz outputis dividedin hafinternally to provide the
dock signals for the encoding and decoding
drauits. Operation atseria datarates other than 10
MHz requires an externally-s upplieddock sincethe
osdllator is only tuned for 20 MHz. The IEEE 802.3
standardrequires 0.01% abs dute accuracy on the
transmitted signal frequency; however, stray
capadtance can shift the crystal’s frequency out of
range causing it to exceed the 0.01 toerance.

7.5.2 Manchester Encoder

Data encodng and transmission begin when the
internal transmit enable signal from the LAN
contraller goes high and continues as long as it
remains high. Transmission ends when the
Transmit E nablesignal goes low. T helasttransition
ocaurs at the center of the bit cell if the last bitis "1’
or at the boundary of the bit cell if the last bitis "0”.

7.5.3 AUI Differential Driver

The AUI differential line driver has the ahility todrive
up to 50 meters of twisted-pair AUIEthernet
trans ceiver cable. These drivers provide
emitter-coupled logic (ECL) level signals. The
outputs consist of current drivers that must be
loaded with externad 150Q pull-up resistors. The
interface can be programmed to operate in either
half-step or full-step mode in the ide state. T his is
done via the SEL bit in the MANCH Register. In
full-step mode, TX+ is positive in relation to T X-
when ide. In half-step mode, TX+ and TX- are
equal, resulting in nearly zero dfferential output

voltage.

By settingahitinthe MANCH R egister, Manches ter
encoder/decoder logic can be bypassed
completely. External drauitry should drive XT XC,
XRXC, XCRS, XRXD, and XCOL pins.

7.5.4 Collision Translator

When the 83C795 is used as an AUl device, a
separate Ethernet transceiver (MAU) detects
collisions on the coaxial cable and generates a 10
Mhz signal which is monitored by the 83C795
through the cdlision detedt pins (CD+, CD-). The
presence of this signal activates the internal
collision detect signal (CD) connected to the LAN
contrdller. The cdllision detect signal is deactivated
within 160 nsec after the alsence of the 10 Mhz
signal.

With the standard 78Q trans ceiver AUl cale, the
CD+/CD- differential input pair must be externally
terminated. T his requirement may be satisfied by
connecting two 39Q resistors in series with one
optional common mode bypass capadtor.

When 83C795 is usedin twis ted-pair configuration,
the cdlisionis generatedif the Manches ter decoder
deteds carrier while the ransmit enable is active.

7.5.5 Twisted-Pair Differential Driver

The TP Driver can transmit through up to 100
meters of uns hielded twisted pair cable. T he driver
indudes a drcuit for transmit equalization which
attenuates the trans mit waveform’s low-frequency
components. This reduces the received signal’s
zero-acssing jitter and makes the receiver design
simpler.

In the trans mitter, phase compensation is used to
reducejitter. T his is accomplis hed by using external
resistors to determine the drive strength during the
seoond half of a double-width pulse as compared
to the drive strength of the first half. There are two
pairs of twisted-pair transmit drivers: TPX1 and
TPX2. TPX2 is amuch weaker driver than TPX1.
During the first half-bit-time of each pulse, both
pairs of drivers drive out the encoded trans mit data.
Ifthe pulseis afull-bit-timeinlength, T P X2 switches
polarity during the s econd half of the puls e and acts
to reduce the amplitude of the trans mitted signal.

Asimplified example of externad trans mit drcuitry is
shownin Figure 7-3.
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7.5.6 Link Integrity Test Function

Each TP driver transmits a short positive pulse
periodically when it is not sendng data. These
pulses are received at the other end of the twisted
pair cable, signaling that the link is operating
corredly. The time between link test pulses is
compared to the expected range at the receiver to
help ignore noise pulses. If the link test fails (no
pulses or data received within a fixed time period)
then the LLED pin is set high and AUI interface is
selected. If the link is restored, the chip
automatically seleds TP interface.

The Link Integrity Test is also used to correct the
receiver connection’s polarity. The Link Integrity
Test signa and Start-of-lde both have positive
polarity. T he polarity correction s tate machine looks
at both of thes e to determine whether toflipreceiver
polarity. Polarity correction can be disabled by a bit
in the MANCH Regster (MANCH.ENAPQL).

The Link Integrity Test can be disabled by a bit in
the Genera Control Register (GCR.LIT). Disabling
Link Test forces the 83C795 to select the
twisted-pair interface.

75.7

If the internd transmit enable signal is adtive for
more than 46 ns ec the twisted-pair trans mitter will
be disabled and a adllision indication is sent to the
MAC trans mitter drcuit. When the internal trans mit
enable signal has been inactive for more than 368
msec, the internal cdlision indcator will become
inactive and the twisted-pair transmitter will be
re-enabled. Jabber protection for the AUl port is
provided by an external MAU.

Jabber Protection

7.5.8 SQE Test (Heartbeat Test)

In twisted-pair operation, a brief internal callision
indication will be sent to the MAC trans mitter after
each packet is trans mitted. When an AUI portis in
use, an external MAU will provide this signal.

7.5.9 Status Indications

To assist in instalation and management of the
network, indcator LEDs can be driven directly by
four outputs from the 83C795. These show the
result of Link Test, polarity check, transmit and
receive activity. T he LE D outputs can be read back
through the MANCH register to support network
management functions.

83C795
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7.6 TRANSMITTER SECTION

76.1

T he transmitter section generates seria stream of
NRZ data. It produces preamble and the SFD field
at the beginning of aframe, then datais s hiftedfrom
the FIFO serialy fdlowed by the CRC field The
trans mitter checks for callisions andretrans mits the
frames if necessary, it counts interframe gap and
impements random backoff agorithm. It maintains
the transmit statistics and generates status
information on each attempted transmission.
Selection of optional operating modes of the
Transmitter section is done primarily by
programming the Trans mit Configuration register.

Basic Function

7.6.2 Preamble Generator

At the beginning of each frame, the trans mitter
generates 56 bits of preamble (an aternating "1010°
pattern). Immediately after this, it generates aStart
Frame Delimiter sequence which is 10101011."

7.6.3 Transmit Serializer

The Transmit S eriadizer converts 8 bits of parallel
data from the FIFO into serid transmit NRZ data.
Data is shifted out least-significant-bit (LSB) first.
Serid datais dodked onto an internal signal (T XD)
by the rising edge of the transmit dock. T his signal
passes to the Manchester E ncoder which encodes
itand drives the selecteds erid interface. When the
encoder is being bypassed, the serial data drives
the XT XD pin directly.

7.6.4 CRC Generator

The transmitter calculates the CRC serialy and
appends it to each frame. CRC is docked out
moas t-significant-bit (MS B) first. T he trans mitter can
be configured to exdude attachment of the
computed CR C by setting the CRCN option bit in
the Transmit Configuration Register
(TCON.CRCN). This is useful for some bridgng
applications in which the origna chedksum must
remain attached to the packet untl the final
destination.

7.6.5 Transmit Protocol FSM

Transmit Protoco FSM controls transmission of
frames, defers to adtive carriers and collisions,
monitors collision conditions, and initiates both
bacdkoff and re-trans mission when needed.

7.6.5.1 Interframe Gap and Deference

Deference is initiated when both XCRS and XCOL
have terminated at the end of aframe.

The transmitter deference logic initiates a 2-part
timer at the end of network activity. While this imer
is running, no frame trans mission will be initiated.
T hefirstpart of thetimer (interFrameS padngP artl)
is used to observe the network for transmission
activity by other stations. If this station is
transmitting, carrier is sensed, or cdlision is
detected during this part of the timer, the timer will
beresetto zero and held there until the termination
of line activity. When the first part of the timer
elapses, line activity is nolonger obs erved and the
timer runs to completion.

If any frame is queued up for ransmission at the
moment of timer expiration, transmission will be
initiated regardess of line adtivity.

T he combination of interFrame S pacdngPartl and
interFrame S pacingPart2 makes up the
Inter-Frame Gap (IFG) as defined by the 802.3
spedfication. The interFrame S padngPartl is 6.0
psec and interFrame S padngPart2 is 3.6 psec.

7.6.5.2  Collision Handling Logic

When collision is detected by the transmitter
section during the first slot time of an active
transmission, the transmission does not terminate
immedately. Instead, the preamble is alowed to
finish andthejamsequenceis transmitted. T he jam
seguence consists of 32 bits of logic™1’s. If collision
is detected after theslottimeis passed, the83C795
will abort the transmission with jam and without
retry and "Out of Window Cadllision’ bitis setin the
trans mission status register.
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7.6.6 Timers

7.6.6.1

During trans mit, the slot timer starts counting once
the receiver recognizes that a carrier is present at
the start of areturning preamble. When backing off,
the slot imer starts with the end of TXE for the
collided frame and does not get reset by any other
incoming frames.

Slot Timer

Slot time is programmable through the
Enhancement Register. The choices are 256-,
512-, and 1024-bit times. The default value is
512-bit times.

7.6.6.2 Backoff Timer

After a transmission is terminated because of a
cdllision, a retransmission is attempted. Timing of
itis determined by the truncated binary exponential
badckoff” algorithm. T his algorithmiis:

draw random integer r: 0 <=r < 2**k

where k equals the number of retries aready onthis
transmission. K starts at 0. Wait r” number of slot
times and then start normal trans mit deferrdl.

The backoff timer is a 12-bit counter that is
initialized to a random number when an attempted
transmission results in a cdllision. The counter
deaements once per slot time until it reaches zero.
The Transmit Protocol S tate machine utilizes this
timer to insert a variable amount of delay ahead of
its attempt to retrans mit the frame.

Thereis aselectable enhancement to backoff timer
operation which causes it to suspend counting
while there is network adtivity and resume during
ide times. In this mode of operation, the badkoff
timer continues to operate while a carrier sense
remains from the initial callision but does not
operate during any other carrier indication. T his is
referred to as the S top Backoff’ dgorithm. It may
put stations that use it at a disadvantage when
operating on the same network with stations not
utilizing it and caution in its use is advised. This
algorithm can be enabled by setting the SBACK bit
in the ENH Register.

7.6.6.3 Collision Counter

All retransmission attempts are ocounted by the
collision ocounter. After the maximum number of
attempts is reached (16), the transmission of the
frame is aborted, an interrupt is generated and
eventis reported as an error in the trans mit status
register.

7.6.6.4 Heartbeat Detection

After each transmission, the trans mit logic opens a
window 3.6 psec long during which it looks for a
pulse on the XCOL signd. This pulse is normally
generated by the MAU andis received through the
AUI interface. If the pulse is received, the CDH
status bit of the TSTAT Register is deared. If no
pulseis received during the window, the CDH hitis
set.

7.6.7 Transmitter Operation

76.7.1 Transmission Initialization

Packets to be trans mitted are builtin buffer memory
by the host. These padkets must indude the DA,
SA, and data fields. CRC is not read from buffer
memory unless CRC generation is disabled.

T he trans mitter requests the frame from the DMA
when the T XP bit of the CMD R egister is set by the
host. The TSTART and TCNT Registers must be
properly programmed prior to setting T XP.

Once set by the host, TXP can be deared only by
the DMA after the trans mitter has signalled
completion of an attempted trans mission.

7.6.7.2 Transmission Process

The DMAstarts tofill the transmit FIF O with bursts
of data then notifies the trans mitter that it is ready
for transmission. The transmitter defers until the
media is dear and an interframe gap has passed
then generates preamble and SFD fields. It then
pulls bytes outof thetrans mitFIF O, seriaizes them,
and shifts bits to the output pins while computing
the CR C on the packet. T he DMA aso monitors the
amount of roomremaining in the FIF O andinitiates
aburst of memory transfers when there is enough
room for the entire burst to fit.
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Once the DMAhas filled the Transmit FIF Owith the
last byte of the packet, itsets aflag WhentheFIFO
becomes empty, it signifies the end of the frame.
CR C computation stops andthe CRC is appended
seridly to the frame, most significant bit first.

76.7.3 Transmit Underrun

If the FIF O becomes empty before the interna flag
is set, itis considered a transmit underflow and is
posted as a transmit error in the Transmit S tatus
(TSTAT) Register. In this case, ransmission of the
packet is aborted and an interrupt can be
generated.

7.6.7.4  Early Transmit Underrun Protection

This feature is used to fadlitate initiation of
trans mission prior to competion of assembly of the
outgoing frame in the transmit buffer.

E arly trans mit underrun protection is contraled by
two bits in the CommandR egister - CMD.DISET CH
and CMD.ENETCH. Setting DISETCH to 1’
dsables early transmit underrun checking and
setting ENETCH to 1’ enables checking. Writing
both bits to zero leaves transmit checking in its
previous state. S etting both bits to’1’is illegal. T his
operation works the same as the Command
Register start and stop bits for bringng the chip on
and offline.

While early trans mit underrun checkingis enabled,
the memory address is latched each time the host
does a write to the buffer memory (the actual
memory address is used, not the host address).
When the DMA reads packet data from the buffer
memory, the memory address is compared to the
most recently-latched memory write address
(written from the host with ET CHON only). The
DMA distinguis hes between acocess es to des criptor
table entries and actual packet data

If early transmit chedking is on, and the DMA’s
memory read address is greater than the albsolute
value of the latched memory write address, a
"buffer underrun" condition is set. This condition
aborts the trans mitter whichin turn aborts the DMA.
T he condtion is deared when the DMA detects the
abort and dears the transmit FIFO. T he transmit
abortis reportedas thoughitwere aF IF O underrun
and both the TSTAT.UNDER and INTSTAT.RXE
flag bits are set.

7.6.7.5

When a cdllision is reported on the CD pin, the
trans mitter sends a 32-bit sequence compos ed of
al 1’ bits as a jam signal, then terminates its
transmission. If collision occurs during the
preamble of aframe, theremainder of the preamble
is sent before sending the jam signal.

Collisions

If the collision occurred after the end of one slot
time, transmission is aborted without retry after
sending a jam pattern. This is considered an
out-of-window collision and posts astatus bitin the
TSTAT register (TSTAT.OWC) and is a contributor
tothe TXE flagin the INTSTAT Register.

For cdllisions that occur within the first slot time of
a frame, a counter of retries is inaemented and
checked against the retry limit (16). If the number
of retries is less than the limit, a back-off delay (in
units of slot-time) is chosen at random. The
transmitter then requests the frame’s
retransmission from memory and delay is initiated.

The DMA oontraler dears out the transmit FIFO,
loads its pointer tothe start of frame in memory, and
waits for the abort signal to subside. The FIFO is
loaded in the same manner as it wes initidly. If the
maximum number of cdlisions (16) is exceeded,
transmission is aborted without further retries and
no back-off delay is executed.
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7.6.7.6  Extensions Beyond 802.3 10Base5
Protocol

The 802.3 10Baseb protocol utilizes frame lengths
between 64 and 1518 bytes indusively. The
trans mitter sedtion is capable of sending frames
greater than 17 and less than 32,768 bytes in
length. Transmission of longer or shorter frames
than permitted within the 10Base5 definition may
be useful in other variations of 802.3 protocals.

When considering the trans mission of gant frames
on a non-802.3 network, be aware that very long
frames can activate jabber detectors in existing
10BaseX MAUs and repeaters. The use of such
frames in non-standard networks requires
considerable planning and s ome caution.

To support non-802.3 protocas, the 83C795% slot
time is program-selectable. Choose from 256-hit,
512-bit, or 1024-bit times.

T he S top B ackoff algorithmis s electable for backoff
modification falowing cdllisions.

When operatingin ALT E GO Mode, detection of any
pair of consecutive 0’ bits within the preamble
causes the reception of that frame to be
abandoned. No error is reported.

The RCON.RCA bit enables the receiver to
abandon reception of any frame which causes a
collision. No error is reported.

7.6.7.7  Extended Length

When the XLENGTH bit (GCR.7) is set, the
twisted-pair port can be connectedto cables longer
than the 100-meter limit spedfied by the 802.3
spedfication
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8.0 BUFFER STRUCTURING AND DATA
MOVEMENT PROCESSES

8.1 TRANSMIT PACKETS

8.1.1 Single Packet Transmission

A packet for transmission is placed by the hostinto
buffer memory. This packet must indude the DA,
SA, anddatafields. The preamble, SFD, andCRC
(normally) are not induded in the buffer. If CRC
generation is suppressed, the CRC field for the
packet is aso supplied by the host. The packet is
placed in a contiguous block of memory in the
buffer, starting on a 256-byte boundary.

Valid 802.3 padkets have at least 48 bytes of data.
Ifless datais tobe trans mitted on an 802.3 network,
itis the responsibility of the host to build a packet
with pad data induded The 83C795 will transmit
frames of any programmed length (greater than 17
bytes), even those which are too short to be valid
frames in an 802.3 network. DMA will transfer the
number of bytes programmed into the TCNTH and
TCNTL Register pair starting from address
(TSTART * 100H).

8.1.2 Multiple Packet Transmissions

Tosupport multiple transmissions per command, a
transmit queue can be enabled by setting the
ALT EGObitin the E nhancement R egister (ENH.5).
In this mode, a table of frame descriptors defines
the starting location and length of all enqueued
transmissions. T his des criptor tableis processedin
adraular manner by the LAN contrdler.

The table is treated as a ring of entries whose
starting and ending points are defined by a pair of
registers (TBEGIN and TEND) in the LAN
contrdller. These registers are initidized with the
upper 8-bits of address for the first location of the
table and the firstlocation after the end of the table.
TENDis notwithin the table. When table processing
reaches thelocation definedby TEND, itis switched
back to TBEGIN. The table must be aligned with
256 byte boundary in the buffer memory. E ach entry
is 8 bytes long. The format of this buffering is
definedin Figure 8-1.

Tosendmultipletrans missions, the driver builds the
frames in buffer memory in the same contiguous

form presently expected. The driver then adds an
entry for each frame into a table of transmit
descriptors. T his entry contains thestartinglocation
and length, and transmit configuration for each
framein the trans mit queue. Places are providedin
the table for return of the Transmit Status (TSTAT)
Register and collision count ass odated with each
transmission. A simple semaphore protocol will be
us ed to contra owners hip of trans mit buffers.

The LAN controller keeps a pointer in the TTABH
and TTABL Registers to the transmit descriptor
table. This pointer is initidized by the driver when
the table is first built and should not need
re-initiaiz ation thereafter. When trans mit command
has been set and device is online, trans mit begins
fromthe entry pointed to by the TTABH and TTABL
Registers. The LAN controller first checks the
TSTAT field. If it encounters a field equa to FF, it
will attempt to trans mit the frame pointed to by the
entry. T he status field will be changed to zero after
the remainder of the entry has been read When it
enoounters aTSTAT field not equal to FF, no frame
will be sent, the trans mit complete interrupt will be
sent and the field will not be atered.

If the frame is marked for transmission, the DMA
controller loads its TSTARTH, TSTARTL, TCNTH,
TCNTL, and T CON Registers from the des criptor.
TSTAT gets marked as having been opened by the
LAN contrdler and transmission proceedcs as with
single transmissions except that when the
transmission has completed, the transmit status
and odllision count are moved by DMA into the
table. T hetable pointer is updated andtransmission
of next entry begins.

If atransmit abort ocaurs (too many collisions) the
trans mitter will stop processing the chain and post
the current transmit and interrupt status. If the
CMD.STP hit is set, the transmission of any
ongoing frame proceeds until completion or abort
but no successive frames in the chain are
processed. The TTAB indces will point to the first
unprocessed frame in the table so that none are
lost.

An dternative mode of contralling the transmit
interrupt can be enabded by the EOTINT hit in the
E nhancement (ENH) Register. When enabled, the
transmit interrupt will be generated only upon
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TBEGIN ——»

TSTAT | .
0 00 1 Each Transmit Buffer
O OO must be contiguous
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TSTAT | COLCNT OO0 > TCNT2
TRANSMITTED TSTART 1 O OO
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[ TCON1 0O OO
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FIGURE 8-1. MULTIPLE FRAME TRANSMIT BUFFER FORMAT
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completion of the transmit chain. Normal masking
applies on top of this delay mechanism.

Without enabling this new mode of contralling
trans mitinterrupts, an interrupt will be generated on
aframe by frame basis but the interrupt status may
notbe current by the timeit can beread by the driver
software.

8.1.2.1  Ownership of Buffers

TheTSTAT field of the table entry is us ed to control
ownership of the frame buffers. Hands hake over
contral of trans mit frame buffers is governed by the
following conventions:

TSTAT Field Value
TSTAT field = 00

Meaning

83C795 has begun
transmission.

Frame completed.

TSTAT field > 00 and <
FFh

TSTAT field = FF Assembled frame,

not yet transmitted.

TABLE 8-1. TSTAT FIELD VALUES

The driver software fills the TSTAT table entry with
FFhwhenitreleases theframetothe LAN contraler
for transmission. When transmit command has
been set and device is online, the DMA looks at
TSTAT field. If it encounters a field = FF, it will
attempt totrans mit the frame pointed to by the entry.
The status field will be changed to zero after
descriptor entry is read and trans mitter commits to
sending. If DMA encounters aTSTAT field greater
than or less than FF h, no frame will be trans mitted,
the transmit complete interrupt will be sent. The
fieldis not atered.

When a transmission completes, the contents of
TSTAT register will be moved into that location.

8.1.2.2  Modifying the Transmit Queue

To add a frame to the transmit queue, build the
frame in buffer memory then find the table entry
fallowing the last enqueued frame. Enter the
descriptor for the new frame with aTSTAT that is
neither 00 nor FF in value. When desaiptor is
complete, write T STAT with FF. T he des criptor entry
following the last enqueued frame entry must have
its TSTAT value marked with anon-FF value. That

defines the end of the enqueued frames for the
DMA.

SettheT XP bitof the COMMAND register toensure
that the newtrans mission goes out. TheT XP bitcan
be written regardess of completion status and will
ensure that the latest frame does get trans mitted. If
the LAN ocontrdler reaches the end of the transmit
queue before the new frame has been added, a
trans mit complete interrupt is generated for the old
portion of the queue and another trans mit complete
interrupt will be generated when the added portion
completes.

T he driver should not attempt to alter any buffered
frame whose TSTAT is either 00 or FF while
CMD.T XP is turned on. Wait until al transmissions
are complete or set the CMD.STP bit and wait for
the STOP status to be confirmed in the Interrupt
Status register. Examine TSTAT table entries to
determine which frames have been transmitted.
Thosewhose entries areFF have not been opened
by trans mitter.

Refer to Tables 8-2 and 8-3 for a summeary of the
trans mit des riptor table format.

8-BIT MEMORY 16-BIT MEMORY
D15-D08 D07-D00

COLCNT TSTAT COLCNT

TSTAT TSTARTH TSTARTL

TSTARTL TCNTH TCNTL

TSTARTH not used TCON

TCNTL

TCNTH

TCON

not used

TABLE 8-2. FORMAT OF TRANSMIT
DESCRIPTOR TABLE
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REG

DESCRIPTION

COLCNT

Written with the number of
collisions experiences by the LAN
controller while attempting to
transmit this frame.

TSTAT

This entry in the table is used to
control ownership of the frame
buffer:

TSTAT = 00 means the 83C795
has begun transmission
TSTAT>00 but <FFh means the
frame has been completed and
the contents of the transmit status
register have been moved into
that location.

TSTAT = FFh means assembled
frame has not yet been
transmitted.

TSTARTH,L

Pointer to start of transmit buffer.
16-bits wide.

TCNTH, L

Number of bytes to transmit,
exclusive of computed FCS.

TCON

Transmit configuration desired for
this frame. This entire byte is
DMAd into the internal TCON
register and applies to this frame.

not used

Ignored by the LAN controller.

TABLE 8-3.

MEANING OF DESCRIPTOR
TABLE

8.2 RECEIVE PACKET BUFFERING

Two alternative modes of buffering received
packets are supported: ring of buffers and
linkedHist. S election between these two modes is
made by abitin the ENH Regster, ENH.ALT E GO.

8.2.1 Ring of Buffers

All received packets are stored in one drcularly
connected, contiguous s et of 256-byte buffers. The
number and location of buffers in the ring is
determined by the values written into the RSTART
and RSTOP Registers by the host when the
83C795 is initidized. RSTART points to the first
buffer in the ring and RSTOP points to the buffer
after the last one in the ring.

Each packet received will be stored into one or
more of thes e buffers, with a4-byte header ins erted
at the start of the first buffer.

Figure 8-2 details the format of areceived packet
in memory.
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8-BIT MEMORY 16-BIT MEMORY
XX00h RECV STATUS NEXT FRAME RECV STATUS XX00h
NEXT FRAME POINT BYTE COUNT HIGH | BYTE COUNT LOW
BYTE COUNT LOW DATA BYTE 2 DATA BYTE 1
BYTE COUNT HIGH DATA BYTE 4 DATA BYTE 3
FIRST DATA BYTE EVEN LENGTH FRAME cee
SECOND DATA BYTE
LAST DATA BYTE CRCBYTE 2 CRCBYTE 1
FIRST CRC BYTE CRCBYTE 4 CRCBYTE 3
SECOND CRC BYTE XX ™
THIRD CRC BYTE “x “x
FOURTH CRC BYTE " "
XX XX XX
XX XX XX
XX XX XX
XX XX XX
XX00h RECV STATUS NEXT FRAME RECV STATUS XX00h
NEXT FRAME POINT BYTE COUNT HIGH | BYTE COUNT LOW
BYTE COUNT LOW DATA BYTE 2 DATA BYTE 1
BYTE COUNT HIGH DATA BYTE 4 DATA BYTE 3
FIRST DATA BYTE
SECOND DATA BYTE ODD LENGTH FRAME
LAST DATA BYTE CRCBYTE 1 LAST BYTE
FIRST CRC BYTE CRCBYTE 3 CRCBYTE 2
SECOND CRC BYTE XX CRCBYTE 4
THIRD CRC BYTE XX XX
FOURTH CRC BYTE XX XX
XX XX XX
XX XX XX
XX XX XX
XX XX XX
XX00h 00 XX 00 XX00h
XX XX XX
XX XX XX
XX UNUSED RECV BUFFER XX XX
L~

FIGURE 8-2. RECEIVER BUFFER FORMAT
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Frames that extend to the buffer designated by
RSTOP are continued in the buffer designated by
RSTART andsuccessivelocations. RSTOP may be
either greater than RSTART+1 or less than
RSTART. Making RSTOP equal to RSTART or
RSTART + 1 leacs to unpredctable results. The
relations hip of these regsters to ring placement in
memory is illustrated in Figure 8-3.

Up to 254 buffers can be alocated to the ring. The
receiver DMAWIll use as many as requiredtostore
a packet. This alows the chip to be configured to
receive frames nearly as long as 64K bytes. T his
can be useful in customized CSMA networks;
however, allocating so many buffers to the
reception process leaves very litte capability for

buffering transmit frames athough it is within the
capability of the 83C795.

T hereceive DMA Utilizes two additional registers to
manage the buffer ring. T heseare the CurrentPage
Register (CURR) and the Boundary Page R egister
(BOUND). The CURR Register points to the first
buffer that is not part of a completely received
packet. When R DMAIs storing aframe, this register
points to the start of the frame being stored. When
RDMA is not storing a frame, it points to the first
buffer that will be used for the next frame to be
received

The BOUND Register protects received frames
from being overwvritten by later frames. It points to
thefirstbuffer in thering thatis not to be overwritten.

RSTART LESS THAN RSTOP

0000 —Pp>

not part of the ring

not part of the ring
RSTART—P> | FIRST BUFFER IN RING 44—
BUFFER NUMBER 2
BUFFER NUMBER 3
BUFFER NUMBER 4
BUFFER NUMBER 5
BUFFER...
BUFFER...
BUFFER...
BUFFER...
LAST USABLE BUFFER | =——
not part of the ring

RSTOP - 1 —P»
RSTOP — P>

not part of the ring

not part of the ring

FFFF  —9»

This page is never used to buffer received frames.

RSTOP points to the first page beyond the end of the buffer ring.

RSTART MORE THAN RSTOP

0000 —P>

BUFFER NUMBER 4

BUFFER NUMBER 5
BUFFER...
BUFFER...
BUFFER...

LAST USABLE BUFFER | =
not part of the ring
not part of the ring

RSTOP -1 —»
RSTOP —p»

not part of the ring

not part of the ring

not part of the ring
not part of the ring
RSTART—P» | FIRST USABLE BUFFER | -
BUFFER NUMBER 2
BUFFER NUMBER 3

—»>

FFFF

FIGURE 8-3. RING BUFFER STRUCTURE

SMC

85



83C795

BUFFER STRUCTURING AND DATA MOVEMENT PROCESSES

When the receive DMA process attempts to open
the buffer that BOUND points to for storage of a
packet, it aborts the reception and sets the
INTSTAT.OVW flag (in the Interrupt S tatus
Register) and the RSTAT.MPA bit (in the Receiver
Status Register). T he protected buffer is not written
to.

Normally, BOUND is set up to point to the ddest
received packet in the ring. This pointer can be
managed by the host. To discard an unwanted
frame, the host may simply rewrite BOUND to point
to the next packet. Agood practiceis towrite zeros
into the firs t byte of the dis carded padket to prevent
future interpretation as areceived packet.

When BOUND and CURR have the same value,
the ring may be either full or empty. The 83C795
can distinguish between full and empty rings.
CURR is updated by the DMA controller at the end
of aframe reception. The ring is considered full if
these two registers are equal and the DMA
contraller updated CURR more recently than the
host updated BOUND. Conversely, when data is

being removed from the ring, the host updates
BOUND after removal. Whenithas been advanced
past the end of the last received frame, it should
have the same vaue as CURR. T he chiptreats the
ring as empty when these two register vaues are
equal and BOUND has been updated after CURR.

Wheninitiaizing the buffer ring, BOUND and CURR
may be given the same o dfferent values. These
registers may be initialized to point to any buffer
within thering. They may pointtoRSTART but may
notpointtoRSTOP. If CURR points outside thering,
the RDMA will store frames outside the ring in an
unpredctable manner. If BOUND points outside the
ring, the received frames will not be protected from
overwrites by later frames.

Figure 8-4 illustrates the buffer ring in two common
states. The top ring, INITRBUF, illustrates the
relations hip between thes e pointers in atypical ring
initidization. T he bottom ring, RBUF, shows aring
that has received a few frames - the normal
condtion for the ring.

Receiver Buffer Ring in
Typical Setup Configuration

BOUND - Points to start
‘/ of the Ring
A/—CUF{R- Points to where

first packet will
be received

Unused
Buffers

INITRBUF

Receiver Buffer Ring in
Typical Operating Configuration

BOUND - Points to Oldest
‘/ Received Packet

Unused
Buffers ‘

Points to start - CURR J BUF
of Next Buffer @

RBUF

to be used
FIGURE 8-4. RECEIVER BUFFER RING 1
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Full Receiver Buffer Ring
Not Overflow Yet

FULLRING

3
)
o

S

Receiver Buffer Ring Verging on
Overflow Condition

RSTART ﬂ ﬂw
gt Packet 8 l

/— CURR -
@ This area can hold either 2 single buffer

packets or 1 packet with 2 buffers.
Receiving any more buffers will cause
the ring to overflow.

OVERFLOW

| . BOUND -

Points to Oldest Packet. Receive DMA
cannot cross this line.

To make room for more packets, the Host must update the BOUND
Register to point to the oldest remaining packet. Packets should be
copied before updating the BOUND Register.

FIGURE 8-5. RECEIVER BUFFER RING 2

Figure 8-5 shows the same ring after proper
removal of the oldes treceived padket. T he topring,
FULLRING, shows aringthatis completely full. T he
bottom ring, OVERFLOW, shows a ring on the
verge of overflow,

8.2.1.1  Automatic Ring Wrapping

Automaticring wrapping enables the hosttoreada
contiguous block of data from the buffer RAM
without having to check whether the block is solong
that the access wraps around the end of the buffer
ring. T his is accomplished by checking whether the
next value to be loaded into the memory cache’
buffer counter is equa totheregister RST OP. If this
is true, then the value of the RSTART register is
loaded into the counter instead. The memory
cache’s Host Counter is left unchangedsothe host
can continue acces sing memory past the end of the
ring, butinstead receives the correct data from the
start of thering. T he comparisonis only made when
the counter is inaementing so itis not possible to

start the blodk of data past the ring’s end. Also,
sincethe hostis sendingaddress es that are greater
than the end of the ring, it is required that the
83C795’s memory s pace extend beyondthe end of
thering. T his can be accomplis hed by arrangingthe
memory s pace s uch that the trans mit buffers come
after the receive buffer ring. T his feature is enabled
by setting the WRAPEN bit (UBRCV.0). For more
on this, refer to page 40.

8.2.1.2 Ring-Empty Bit

This is areadonly bit located at UBRCV.2 which
indicates to the host that there are no completely
received frames in the buffer ring yet. The host
checks this hitafter itfinishes receivingaframe and
quickly determines whether there are more frames
to copy. T his bitis setwhenBOUND equals CURR.
BOUND is updated after CURR.

Sincethis bitis only dearedfor completely received
frames, another method mus 't be us ed to determine
if there is a partia frame in the buffer that exceeds
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the early receive threshold (early receive mode
only). This is done by checking the interrupt status
register after checking the ring-empty bit.

8.2.2 Linked-List Receiver Buffering

Linked-List R eceiver Bufferingis enabled by abitin
the Enhancement register, ENH.ALTE GO, and is
an alternative to receive ring form of buffering. In
this mode, the receiver directs its input to a group
ofindividually-sized buffers that are not necess arily
contiguous. All buffers need not be the same size.
Multiple buffers can be chainedtogether as needed
to receive an incoming frame.

These buffers are linked together via a table of
buffer des criptors which define the s tartinglocation,

size, and usage of all receiver buffers. This table
contrals both thereceived frames and the available

buffer podl.

The descriptor table is treated as aring of entries
whose starting and ending points are defined by a
pair of registers (RBEGIN and REND) in the LAN
contrdller. These registers are initidized with the
upper 8-bits of address for the first location of the
table and the first location after the end of the table.
REND is not within the table. When table
processing reaches the location defined by REND,
it is switched back to RBEGIN. T he table must be
aliigned with 256-byte boundary in the buffer
memory. Each entry is 8-bytes long. T he format of
this bufferingarrangementis depictedin Figure 8-6.

RBEGIN ———»

RSTAT |
POINTER
BUFFER SIZE
FRAME SIZE

o |
POINTER
BUFFER SIZE

)
I >

buffers which need not
be contiguous

> Frame requires multiple

RSTAT | |
POINTER
BUFFER SIZE

|

POINTER
BUFFER SIZE
FRAME SIZE

Frame Fits in One Buffer

f— |
[—

RTAB ——————» [
POINTER
BUFFER SIZE

>

Free Buffer

POINTER
BUFFER SIZE

Free Buffer

POINTER
BUFFER SIZE

REND ——»

Free Buffer

FIGURE 8-6. LINKED-LIST BUFFER FORMAT
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The LAN controller keeps a pointer (Registers
RTABH and RTABL) to the Receive Descriptor
table. This pointer is initidized by the driver when
the table is first built and should not need
re-initidiz ation thereafter.

When the LAN controller’s DMA becomes active to
receive aframe, itwill use RTAB as a pointer tothe
first free receive buffer. RSTAT field of des criptor is
checked to see if the buffer is free (RSTAT=00). If
free, the size and starting location of the buffer are
loaded from the desaiptor and rounded down to
even values. Storage of the frame into the buffer
begns. The value of RTAB is saved at the start of
reception for each frame in case the frame gets
abortedandRTAB has dready been updatedto the
next table entry.

While aframeis being buffered, the LAN contraller
will followthe entries inthe des ariptor table to obtain
addtiona buffers as needed to receive the entire
frame. Upon completion, the des criptor for the first
buffer of that frameis written with the receiver status
register and the totd byte count for that frame. T he
byte count indudes storage of the received FCS.

S houldapartialy received frame be rejected by the
LAN contraller, itwill redaimthe buffers by resetting
the RTAB pointer to its value previous to start of
reception of this frame.

Toaddfree buffers tothe endof the des criptor table,
fillinthefirst newtableentry with RS TAT =non-zero,
build all other table entries with RSTAT =0, then
change thefirstRSTAT to 00 toindicate availability.
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83C795 ELECTRICAL SPECIFICATIONS

9.0 ELECTRICAL SPECIFICATIONS

9.1 ABSOLUTE MAXIMUM RATINGS

SUPPIY VOIAGE (Vec) -+« v v vt e e e e e e e 6V
TTLINPUEVORAGE. . . . o e 0-5.5V
Differential Input Voltage . . . ... ..ot -0.5-5.5v
Differential Output Voltage. . . .. ..ot e e 0-16V
Differential OUtPUL CUITENL. . . .. .ot e e e e -40mA
Storage TEMPEratUre . . . ...ttt e e e e -65°C (-85°F) to 150°C (302°F)

Absdute maximum ratings indicate limits beyond which permanent damage may occur. Continuous
operating at these limits is not recommended; operation should be limited to condtions s pedfied under
"DC Operating Characteristics."

9.2 RECOMMENDED OPERATING CONDITIONS

SUPPIY VOIAGE (Vec) -« o v v vt e e e e 5V +5%
Ambient Temperature. . . .. .. ... 0°C (32°F) to 70°C (158°F)

9.3 DC OPERATING CHARACTERISTICS
Ta=0°C(32° F)to70° C (158° F)
Vdd = +5V +5%

Note

All currents into device pins are positive. All currents out of device pins are negative. All voltages
are referenced to ground unless otherwise specified.

9.3.1 InputPins

SYMBOL PARAMETER MIN MAX |UNIT CONDITIONS
lod Supply Current 110 mA
Vin Input High Voltage
(MA09-MA00) 2.0 — Y, Internal pull-down resistor
vaue between 35K Q and
150KQ
Input High Voltage
(MAQ7-MA00, ME MR, 1.65 — V | when Ve=4.5V
MEMW, SBHE) 1.94 — V | when Ve=5.5V

for S chmitt-triggered
inputs, TTL-compatible

levels
Input High Voltage
(X1) 35 — V | CMOS level input
Input High Voltage
(All other inputs) 2.0 — \Y TTL levels, high
impedance
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SYMBOL PARAMETER MIN MAX |UNIT CONDITIONS
Vil Input Low Voltage
(MA09-MA00) — 0.8 \% Internal pull-down resistor
vaue between 35K Q and
150KQ
Input Low Votage
(MAO7-MAQ0, ME VR, — 1.04 Y, when Vgg=4.5V
ME MW, SBHE) — 1.20 when Vgg=5.5V
Internal pull-down resistor
vaue between 35K Q and
150KQ
Input Low Voltage
(X1) — 1.5 V | CMOS level input
Input Low Voltage
(Al other inputs) — 1.04 Y when Vag=4.5V
— 1.20 Y, when Vgg=5.5V
Vhys Input Voltage Hysteresis 0.40 0.51 \Y when Vgo=4.5V
(S chmitt Inputs) 0.39 0.59 \Y when Vgg=5.5V
Vi+ Input Voltage TTL + 1.45 1.65 \Y when Vag=4.5V
(S chmitt Inputs) 1.65 1.94 \Y when Vgg=5.5V
Vi Input Voltage TT L- 1.04 1.18 \Y when Vge=4.5V
(S chmitt Inputs) 1.20 1.35 \Y when Vgg=5.5V
Vs Differential S quelch Threshold
(RX+ CD2) -175 -300 mvV
Differential S quelch Threshold
(TPR¥) 300 500 mvV
lil Input Low Current
(RX+ CD+ TPR2) — -500 UuA
Input Low Current
(MA09-MA00, MDO7-MDO0O0, -25 -200 UA
MEMR, MEMW, SBHE)
Input Low Current
(X1) — -50 uA
Input Low Current
(All other inputs) — -10 UA
lin Input High Current
(RX+ CD+ TPR2) — 500 UuA
Input High Current
(X1) — 50 uA
Input High Current
(All other inputs) — 10 UA
lin Input Current
(CAP) -1.0 -1.0 | mA | whenVin=25V
TABLE 9-1. INPUT PIN VALUES
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9.3.2 Output Pins
SYMBOL PARAMETER MIN MAX |UNIT CONDITIONS
Vol Output Low Vdtage
(X2) 0.7 \Y, lol =8mA
Output L ow Vdtage
(TPX1z+) 0.6 Y lo=30mA
Output Low Vdtage
(TPX2%) 0.75 \Y lo=14mA
Qutput Low Voltage
(ZWs) 04 \Y lo = 24mA
Output Low Va
(GPOUT, IORDY, 1016CS, M16CS, 04 \Y, lo=24mA
SDO00-SD16)
Output L ow Vdtage
(All other outputs) 0.4 Vv lol = 4mA
Voh Output High Voltage loh =-100mA
(X2) 3.5 \Y,
Output High Voltage
(TPX11) Vda-0.6 \Y, loh = 30mMA
Output High Voltage
(TPX2%) Vaa-0.75 \Y, loh = 14mA
Qutput High Voltage
(ZWSs) 24 \Y loh = 24mMA
Output High Voltage
(GPOUT, IORDY, I016CS, M16CS, | 2.4 \Y, loh = 24mMA
SDO00-SD16)
Output High Voltage
(Al other outputs) 2.4 \% loh = 4mA
Vod Differential Output \Votage
(TXD) -500 -1200 | mV 78Q termination and
500 1200 | mV 150Q from each output
to Vgd.
Vout Output Voltage
(BSR) 2.25 2.75 \Y, 10.0 KQ external
resistor to Vad.
Output Voltage
(OSR) 2.25 2.75 \Y, 24.9 KQ externa
resistor to Vad.

TABLE 9-2. OUTPUT PIN VALUES
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83C795

10.0 AC OPERATING CHARACTERISTICS AND TIMING

T his sections provides timing diagrams and parameters for 83C795 signals. Table 10-1 indicates the timing
diagrams induded in this section. Table 10-2 indicates the timing parameters applying to each timing
diagram. E xcept where otherwis e noted, iming units are in nanos econds.

FIGURE

TITLE

10-1
10-2
10-3
10-4
10-5
10-6
10-7
10-8
10-9
10-10
10-11
10-12
10-13
10-14
10-15
10-16
10-17
10-18
10-19
10-20
10-21
10-22
10-23

System Clock Timing

Redster Acoess Timing— Read
Redster Access Timing— Write

16-bit Register Access (1/O Pipe Only)
Host Memory Access (16-bit, ZWS)
Host Memory Access (8-bit, NoZWS)
Host Memory Access (8-bit, ZWS)

Host Memory Access (8-bit, No ZWS)
Rom Access (8-bit Only, Read Only)
DMA or Memory Cache Writes

DMA or Memory Cache Reads
EEPROM Interface

Transmit Timing — Start Of Transmission
Transmit Timing— End Of Transmission (last bit=1)
Transmit Timing— End Of Transmission (last bit = 0)
Receive Timing — Start Of Packet
Receive Timing — End Of Packet
Cadllision Timing— AUI

Cdllision Timng- TP

L oopback Timing

SQE TestTiming

Link Test Pulse

R OM Dump (Test Mode)

TABLE 10-1. LIST OF TIMING DIAGRAMS

SMC
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PARAMETER DESCRIPTION MIN TYP MAX |UNITS
T1 Register Read: data valid delay 3 - 5 Cydes
T2 Register Read: datahddtime - - 15 nsec
T6 Address setup for register 1/O - - 18
T7 Address hold for register 1/O - - 0
T8 IORDY inactive delay from 1/O strobe - - 20
T9 IORDY active delay from X1 - - 28
T10 IORDY tristate delay from /O strobe - - 14
Tl Regdister write: dataset up time 15 - -
T12 R edister write: data hold time 20 - -
T13 IOW active time 300 - -
T14 IOR active time 300 - -
T15 MCS 16 active from LA address (FINE16=0) | — - 15
T20 M16CS inactive from LA address - - 13
T21 IO16CS active from S Aaddress - - 17
T22 IO16CS inactive from S A address - - 15
T23 IORDY active delay fromHOST CLK - - 25
727 ZWS tristate delay from S ME Mx strobe - - 1
728 ZWS adtive from ME Mx strobe (16 bit) - 9 13
T29 ZWS tristate from ME Mx strobe - - 11
T30 SMEMR adtive to inactive 425 - -
T31 SMEMR adtive to ROMCS active - - 155
T32 ROMCS active to SD vaid - - 270
T33 ROM read data hodtime 15 - -
T35 S Aaddress setup for ME Mx strobe 18 - -
T36 SAadress hadfor ME Mx strobe - - 0
T41 IORDY inactive delay from MEM strobe - - 23
T42 IORDY active delay from X1 - - 27
T43 IORDY tristate delay from MEM strobe - - 17
T46 ZWS adtive delay from HOST CLK - - 17
T48 EECS setuptime 100 - -
T49 EECS hadtime 100 - -
750 RLED setuptime 100 - -
751 RLED hold time 100 - -
152 EEDO delay - - 200

TABLE 10-2. TIMING PARAMETERS
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PARAMETER DESCRIPTION MIN TYP MAX |UNITS
T53 MA address adtive delay from X1 - - 26 nsec
T54 MA address inactive delay from X1 - - 10
757 RAMWR adtive delay from X1 - - 1
T58 RAMWR inadtive delay from X1 - - 9
T59 MA address set upto RAMWR, RAMOE 10 - -
T60 MA address had from RAMWR 15 - -
T61 Data valid delay time from X1 - - 24
T62 Data hold time from RAMWR 15 - -
T64 RAMOE active delay from X1 - - 12
765 RAMOE inactive delay from X1 - - 9
T66 Datasetup time to X1 12 - -
T67 Data hold time to X1 0 - -
768 XTXE setup time to XTXC 25 - -
T69 XTXE hold time from XTXC 0 - -
T70 XT XD hold time from XTXC 0 - -
T71 TX outputs delay toide - - 310
T72 TX outputs stay high before ide 240 - -
T73 XTXD setup time to XTXC 20 - -
T74 TX outputs delay from XTXC - AUI - - 100
TX outputs delay fromXTXC-TP - - 100
T75 XCOL adtive delay - AUI - - 60
T76 XCOL adtive delay - TP - - 900
T77 XCOL inadtive delay - AUI - - 350
T78 XCOL inactive delay - TP - - 160
T79 XCRS active delay - AUI - - 300
XCRS active delay - TP - - 60
T80 XCRS inactive delay - AUI - - 250
XCRS inactive delay - TP - - 160
T81 Differentid input reject pulse width - AUI 8 - 35
Differentid input reject pulse width - TP 8 20 30
T82 Acquisition time from PLL - AUI - - 700
Acquisition time fromPLL - TP - - 950
T83 XRXD stable from XRXC +0 - -
T84 SQE teststartdelay - TP - 900 -
785 SQE test duration - TP - 1000 -
T86 L oopbadk setup time - - -
187 L oopback hold time - - -
TABLE 10-2. TIMING PARAMETERS (cont.)
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PARAMETER DESCRIPTION MIN TYP MAX |UNITS
T88 X1 dock period 45 50 - nsec
789 X1 dock width high 225 25 -

T90 X1 dock rise time - - 3

T91 X1 dock fall time - - 3

T92 X1 dock width low 225 25 -

T93 Link test pulse width - 100 -

T94 |/O write recovery time 2 - - cydes

TABLE 10-2. TIMING PARAMETERS (cont.)

NOTES

1. All numbers are in nanoseconds except where otherwise designated.
2. All outputs are measured under 50pF load.

3. The external Manchester Encoder/Decoder port is multiplexed out on other pins in certain test
modes only. Use the table below to determine which Manchester signals correspond to which
pin names.

MANCHESTER SIGNALS

83C795 I/O PINS

XTXD
XLOOP
XCRS
XRXC
XRXD
XCOL
XTXC
XTXE

IRQ1L
IRQ2
IRQ3
IRQ4
IRQ5
IRQ6
IRQ7

ROMCS

TABLE 10-3. TEST PIN I/O MATCHING

Refer to Chapter 4 for more details.
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FIGURE 10-1. SYSTEM CLOCK TIMING

X1

BALE

SA15 - SA00

IOR

IORDY

SD7 - SDO

T6

ADDR

ESS VALID

~L

T14

T1

I -

8

DATA VALID

FIGURE 10-2. REGISTER ACCESS TIMING - READ

SMC

97



83C795 AC OPERATING CHARACTERISTICS AND TIMING

SR 1 T e e e O B B B M B
BALE
T6 T7
SA15 - SAO00 >ﬁ ADDRESS VALID
T13
IOW
T8 T9 T10
T11 T12
SDO - SD7 DATA

FIGURE 10-3. REGISTER ACCESS TIMING - WRITE

“ v
SBHE
SA15 - SA00 ADDRESS VALID
T6
- PRI T7
IOR, IOW —
T21
PREEN T22
1016CS
T41 T42 T43
<—>
IORDY

FIGURE 10-4. 16-BIT REGISTER ACCESS (I/O PIPE ONLY)
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HOSTCLK
[ R ) R S N P R
SBHE
BALE
LA23 - LA17 VALID
SAI5 - SA00 : ADDRESS VALID
| T35 T36
R >
MEMR, MEMW A
T15 120
|
M16CS
T28 T29
T %
T43
IORDY

FIGURE 10-5. HOST MEMORY ACCESS (16-BIT, ZWS)
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X1

SBHE

BALE

LA23 - LA17

SA15 - SA00

MEMR, MEMW

M16CS

IORDY

T15

VALID
ADDRESS VALID
T35 §
‘ T36

T20

T41 T42 ‘ T43

FIGURE 10-6. HOST MEMORY ACCESS (16-BIT, NO ZWS)
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HOSTCLK ‘ ‘ ‘ ‘

SBHE

BALE

LA23 - LA17 VALID

SA15 - SA00

ADDRE

£SS VALID

i T35

SMEMR, SMEMW 3
T46
zZws
T4l T23 |
IORDY

T36
<—>

T27

j/—

T43

FIGURE 10-7. HOST MEMORY ACCESS (8-BIT, ZWS)

SMC
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“ [ 5 A O

SBHE

BALE
LA23 - LA17 / VALID
SA15 - SA00 ADDRESS VALID

SMEMR, SMEMW

IORDY

FIGURE 10-8. HOST MEMORY ACCESS (8-BIT, NO ZWS)
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HOSTCLK Q
SA15 - SA00 ADDRESS VALID

BES T30 736

SMEMR

T31

ROMCS
T32 T33

SD7 - sDO

DATA VALID >

FIGURE 10-9. ROM ACCESS (8-BIT ONLY, READ ONLY)

SMC
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1 CYCLE 1 CYCLE———>
T T2
y | L]
T53
<>
MA15 - MAOO ADDRESS VALID ADDRESS VALID
T59 | T58
o | <>
RAMWR 1 —
157 T60
Q
T61 T62
MD? - MDO DATA VALID DATA VALID >—

FIGURE 10-10. DMA OR MEMORY CACHE WRITES
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«— 1 CYCLE

T T2

1 CYCLE———>

o L]

T53 T54
<> <>
MA15 - MAOO ADDRESS VALID | >X__ ADDRESS VALID
159, _
o <>iTe4 <>{T65
RAMOE | |
T66 67
MD? - MDO < DATA VALID>————————<DATA VALID>—

FIGURE 10-11. DMA OR MEMORY CACHE READS

SMC
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LLED (EESK) —| |
T48 T49 |
EECS
T50 T51 ‘
RLED (EEDI) VALID DATA
T52
<—>
EEDO >< VALID DATA ><

FIGURE 10-12. EEPROM INTERFACE
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yxe L 1
-

—>IT68
XTXE
T70
—>T73<—
XTXD l—\—
T74
>l <
TX+TX-

TPX2+ |—|

TPX1+

TPX2- I—I

FIGURE 10-13. TRANSMIT TIMING - START OF TRANSMISSION
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1.5V
T S A s A A

XTXC

1.5V

XTXE

XTXD

TX+
TX-

TPX2+

]

TPX1+

TPX1-

]

TPX2-

FIGURE 10-14. TRANSMIT TIMING - END OF TRANSMISSION
(LAST BIT = 1)
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1.5V
SV e O s Y e e T e O e O e IO

1.5V
XTXE
I N R B

XTXD
T71 |
<>
T72 ‘

TX+HTX-

R L
TPX2+
TPX1+

_— L] L] —

TPX2-

FIGURE 10-15. TRANSMIT TIMING - END OF TRANSMISSION
(LAST BIT = 0)
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v fofrfofr fofr oo frjoffof1]
e o—J L L L L [
T8l
XCRS —> 79—
T82
XRXC

XRXD I_ |_—‘ ,_|

[rfof o] 1o

FIGURE 10-16. RECEIVE TIMING - START OF PACKET
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RX+
RX-

XCRS

XRXC

XRXD

RX+
RX-

XCRS

XRXC

XRXD

Lol o] of

LUy

T80

B I I A

{ <~ 5 extra clocks ——>/

[t o] v o] o]

(LAST BIT=0)

v lofr o] o]

Ly

T80

S

5 extra clocks

folol vfof ]

(LAST BIT=1)

FIGURE 10-17. RECEIVE TIMING - END OF PACKET
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% i O B

<> A —

XCOL | I—

FIGURE 10-18. COLLISION TIMING - AUI

XTXE

TPRX+

TPRX-

‘ T76 78

XCOL

FIGURE 10-19. COLLISION - TP
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XLOOP
‘ T86 T87
<
XTXE
FIGURE 10-20. LOOPBACK TIMING
XTXE
T84 85
XCOL

FIGURE 10-21. SQE TEST TIMING
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weannREREEEREREREREREREEERERE
TPX2+
TPX1+
TPX1-
L]
TPX2-

—> T93 <——

FIGURE 10-22. LINK TEST PULSE
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. HOST WRITES INTO
i«—795 TEST REG—>|

wosta L] LTI UL, T LT

MA15-MA0O VENX0DD < EVER-< 0DD-EVEN QDD XEVEN0DD>
ﬁ:) R32 R33 R32 R33 X R32 R33 R32 R33

WORD N WORD N+1 | WORD N+2 | WORD N+3

FIGURE 10-23. ROM DUMP (TEST MODE)




83C795

PACKAGE DIMENSIONS

11.0 PACKAGE DIMENSIONS
Figure 11-1 illustrates the 160-pin PQFP package.

DETAIL

IIA'

~ R1
Re
- H
L/

A —-

l—

L1

A T 1/
A wle
T it T n—

A"

l—

TTHTH

]

| EL4

[

—»
—_—

6 1 ks ek e i
See DETALL 20"

il
S

L

D

FIGURE 11-1. 160-PIN PQFP PACKAGE
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PACKAGE DIMENSIONS 83C795
LETTER MIN NOM MAX MIN NOM MAX
A 4.07 L 1.60
Al 0.05 0.5 P 0.65BSC
A2 3.10 3.67 C] 0° 7°
D 30.95 31.20 31.45 W 0.20 0.40
D1 27.90 28.00 28.10 R1 0.20
E3 30.95 31.20 31.45 R2 0.30
E1l 27.90 28.00 28.10 To 30.45
H 0.10 2.20 Te 30.45
L 0.65 0.80 0.95

TABLE 11-1. PACKAGE DIMENSIONS

1. Coplanarity is 0.100 mm. maximum.
2. Tolerance on the position of the leads is 0.120 mm maximum.

3. Package body dimensions D1 and E1 do not include the mold protrusion. Maximum mold
protrusion is 0.25 mm.

4. Dimensions Tp and Tg are important for testing by robotic handler.

5. Dimensions for foot length L when measured at the centerline of the leads are given at the table.
Dimension for foot length L when measured at the gauge plane 0.25 mm above the seating plane,

is 0.78-1.03 mm.

6. Controlling dimension is millimeter.

7. Details of pin 1 identifier are optional but must be located within the zone indicated.

Notes:
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INDEX

10BASE-T status LED driver
reading back 29
16-bit host bus indicator 51
16-bit response to host access 51
83C585
compatibility with 83C790 19
83C690
similarities to 83C790 1
83C790
operating conditions 90

A

Abort transmission field 39
AC operating characteristics 93
Accessing LAN register 67
Address decoders 46
Address generation path 49
Address modifiers 48
Address recognition logic 71
AEN 6
Alignment error counter register 23
ALTEGO 80
See buffering format selection
Arbitration
internal bus 50
AUI Collisions 6
AUI differential driver
transmitter 74
AUI differential receiver
receiver 69
Auto-configuration ports 57

Automatic polarity correct field 29, 75

Automatic ring wrapping 87

Avoiding SA and LA line conflicts 51

B

Backoff counter field 24
Backoff timer 77

BALE 6

BIOS page register 17
Block diagram 1

Board ID register 19
Boundary page register 85
Broadcast frames 71
receiving 32

BSR 6

Buffer memory decoding 47

Buffer room remaining count registers 32
Buffer structure and data movement processes
80-89

Buffer underrun field 39

Buffer window size field 20

Buffering format selection field 26, 79

Burst starting address 35

Cc

CAP 6

Carrier sense 69

Carrier sense lost field 39

Carrier sense monitoring 39

CD 69

CD+/CD- 6

Chaining multiple buffers 88

Check addresses/CRC without buffering field 31

Chip type indication field 18

Collision count register 24

Collision counter 77

Collision counter field 25

Collision detect heartbeat field 39

Collision detection 78
receiver 69

Collision handling logic 76

Collision translator 74

Command register 23 - 24,78

Configuration register 55

Configuring Plug and Play as a boot card 64

Configuring Plug and Play with an I/O-mapped
pipe 64

Control register 14

Controller registers 12

Conventions 3

Counter overflow enable field 27

Counter overflow field 28

Counting packet collisions 24

CRC checking 71

CRC error counter 25

CRC error field 33

CRC generation inhibition field 37

CRC generator 76

WAKE 59

Current frame buffer descriptor pointer registers 25

Current frame buffer pointer register 25

D

Data configuration register 26
Data path description 3
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DC operating characteristics 90, 92
Deserialization of the receiver 70
Designating linked-list buffering 26
Designating ring buffering 26, 79
Designating the next DMA buffer 30
Determining the cause of an interrupt 28
DMA controller 65
assembly and disassembly latches 65
loopback testing 65
memory interface 68
memory interface unit (MIU) 65
microcontroller 67
DMA controller next buffer register 30
DMA memory interface 67
DMA microcontroller 67

E

Early receive warning 71
Early receive warning count register 71
Early receive warning enable field 27
Early receive warning field 28
Early transmit checking 78
Early transmit checking (ENETCH & DISETCH)
fields 24
Early transmit underrun protection 78
EECS 6
EEDO 6
EEROM
interface overview 54
recall operations 54
register logic 55
storage of user-defined initial configurations 57
storage of user-defined LAN address 57
storage operations 56
unlocking write operations 56
EEROM address field 15
EEROM controller and its utilization 53
EEROM register 14, 54
Electrical specifications 90 - 92
Emitter-coupled logic 74
Enable interrupts field 17
End-of-transmit interrupt 26
Enhancement register 23, 26, 77
ERFBIT 72
ERW interrupt 71
Extensions beyond 802.3 79
External power supply control 64

F

Features 1
FIFO

structure 68

FIFO overrun field 33

FIFO underrun field 39
Frame alignment error field 33
Functional description 3

G

General control register 21 - 22
General description 1
General purpose output (GPOUT) field 21, 64
Giant frames
accommodating on a non-802.3 network 79
GPOUT 64
GPX pin value selection 16
Group address recognized field 33

H

Hardware support register 16
Heartbeat detection 77
Heartbeat test 75
High RAM address field 20
Host bit width selection 16
Host interface
address decoders 46
basic functions 44
EEROM controller and its utilization 53
1/0 address decode 50
1/0-mapped pipe 46
internal bus arbitration 50
interrupt request control logic 52
introduction 44
memory address generation 48
memory bus structure 51
memory cache 44
Plug and Play 57
zero wait state response to the host 50
Host interface internal registers
introduction 14
Host registers
BIOS page register 17
board ID register 19
control register 14
EEROM register 14
general control register 21 - 22
hardware support register 16
1/0 address register 19
LAN address registers 18
POS ID registers 19
RAM address register 20
ROM control register 20
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HOSTCLK 6
HRAM 64

I/O address decode 50
I/O address register 19
I/O-mapped pipe 46
IGSM deferral field 33
INIT pins

See MA03-MAQO
Initialization 53
Initialize EEROM jumpers 15
INITRBUF 86
Inter-frame gap definition 76
Interframe gap and deference 76
Internal bus arbitration 50

LAN controller 67
Interrupt disabling 52
Interrupt mask register 27
Interrupt on end-of-transmit field 26, 82
Interrupt request control 52

command register 24
CRC error counter 25

current frame buffer descriptor pointer registers 25

current frame buffer pointer register 25
data configuration register 26

DMA controller next buffer register 30
enhancement register 26

interrupt mask register 27

interrupt status register 28

introduction 23

LAN Command register 23

manchester management register 29
missed packet error counter register 29
multicast filter table registers 27

offset addressing 23

page select 24

receive boundary page register 23
receive buffer end register 32

receive buffer starting address register 30
receive buffer table pointer registers 34
receive burst starting address registers 30

receive byte count registers 31
receive configuration register 31
receive packet status register 33

Interrupt request field 21
Interrupt status field 16
Interrupt status register 28

INTMASK 71 receive start page register 33
IOR 6 receive stop page register 34
IORDY 6, 44, 50, 67 received byte count register 26
IOW 6, 67 station address registers 34
IPL ROM code 51 transfer buffer end register 37 - 38
IRQ lines 6 transfer count registers 37
transmit buffer pointer registers 39
J transmit buffer starting address register 36

transmit burst starting address registers 35
transmit configuration register 36
transmit frame length registers 36
L transmit start page registers 38
transmit status register 38
LA address bus 7 )
LAN address registers 18 LED test and enable fields 29

LEDs 76
LAN controller O . )
DMA 65 Link integrity test field 21, 75

. Link integrity test function 21, 75
DMA memory interface 67 . m
DMA microcontroller 67 t:gt;ﬁ?:fbl‘ﬁfgrirgadb%k field 29
FIFOs 68 9

how to access registers 67 introduction 23

. 9 selecting 26
internal bus arbitration 67 . . .
overview 65 - 79 Linked-list buffering format 88

receiver network interface 68 Linked-list receiver buffering 88

Jabber protection 75
Jumper6 22

LAN controller registers ::II_TEDZZ’77$5
alignment error counter register 23 !

- . Loopback mode 69
buffer room remaining count registers 32 LPOE 7

collision count register 24
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M N
M16CS 7,51 Non-802.3 protocols 79
M16EN 17 Non-8390 features enabling 26
M16EN bit 45 Non-deferred field 39 - 40
MAlines 7 Normal map buffering
MAC protocol type select field 16 See ring-style buffering
MAC receiver
address recognition logic 71 o
basic functions 70 Operating conditions 90
CRC checking 71 Operation on Micro-Channel adapters 46
interface to manchester decoder 70 Oscillator 74
loopback paths 70 OSR 7
receive deserialization 70 Out-of-window collision field 38, 78
receive protocol FSM 72 Overwrite warning enable field 27
received byte counter and early receive wamning 71 Overwrite warning field 28
receiver blinding 73 Ownership of buffers 82
reception process 72
MAC-to-PHY interface 74 P

Manchester decoder 69
Manchester enable/disable field 29
Manchester encoder 74
Manchester encoder/decoder

Package description 116
Package dimensions 116 - 117
Packet received enable field 28
Packet received field 28

enabling and controlling 29 Packet received intact field 33
Manchester management register 29, 74 Packet transmitted enable field 28
Mask interrupt sources field 17 Packet transmitted field 28, 39 - 40
Memory 16-bit enable field 17 Page select field 24
Memory address generation 48 PC-98 bus support 50
Memory bit width select 7 PHY-to-MAC interface 68
Memory bus structure 51 Pin list 5-11
Memory bus width control 51 PLED 69
Memory cache 44 PLI 1

advantages 44

Plug and play 57
read mode 44 g P2y

auto-configuration ports 57

staggered address transfers 45 boot bit 20
using Micro-channel adapters 46 buffer memory limitations 64
zero wait state response to host 45 configuration and activation 59

Memory enable field 14 configuration registers 59

MEMR 7 configuring as a boot card 64

M_EMW 7 . configuring with an I/O-mapped pipe 64
Missed packet counter register 72 enable bit 22

Missed packet error counter register 29 isolation 59

Missed packet field 33 plug and play jumper installed bit 16
Modifying the transmit queue 82 PnP and 1/0 mapped pipe bit 19

Monitor mode 33 resource string 62

Multicast field table registers 27 states 58
Multicast frames PNJMP 16
receiving 32 PNPBOOT 20, 64
Multiple packet transmissions 80 PNPEN 22
Multiple packet transmit mode 28 PNPIOP 19 64

POS ID registers 19
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Preamble generator 76
Promiscuous mode 71
Promiscuous reception field 31
Pulse train sourcing 64

R

RAM address register 20
RAM base address field 20
RAM offset field 14
RAMCS1 8
RAMOE 7
RAMWR 7
Recall EEROM field 15
Receieve boundary page register 23
Receive abort frame field 31
Receive broadcast frames field 32
Receive buffer end register 32, 88
Receive buffer starting address register 30
Receive buffer table pointer registers 34, 89
Receive burst starting address registers 30
Receive byte count registers 31
Receive configuration register 31, 71, 73
Receive error enable field 28
Receive error field 28
Receive LED readback 29
Receive multicast frames 32
Receive packet buffering 83
Receive packet status register 33
Receive runt frames field 32
Receive start page register 33, 88
Receive stop page register 34
Received byte count register 26
Received byte counter 71
Receiver blinding 73
Receiver disable field 33
Receiver fields 72
CRC field 73
DA field 73
end-of-frame 73
SA and data fields 73
SFD field 73
Receiver network interface 68
Receiver protocol FSM 72
Recommended operating conditions 90
Register overview 12
Relocating RAM and ROM base addresses in
tandem 48
RESET 7,53
Reset network interface controller field 14
Reset status field 28
Resource string 62

Restart field 16

Retrieval and storage of host configuration
registers 54

Revision number indication field 18
Ring arrangements 86
Ring of buffers 83
Ring-buffering

selecting 26, 79
Ring-style buffering
introduction 23

RLED 8

ROM base address field 21
ROM control register 20
ROM offset field 17

ROM size selection 48
ROM window size field 20
Runt frames

receiving 32

Runts frames

receiving 71

RX+/RX- 8

S

SA address lines 8

Save error packets field 32

SBHE 8,51

SD data lines 8

Sending multiple transmissions 80
Single packet transmission 80

Slot timer 77

Smart squelch digital noise filter 69
SMEMR 8

SMEMW 8

Software interrupt field 17

SQE test 75

Squelch circuitry 69

Staggered address transfers 45
Start bit field 24,72

Start page 38

Start page register 33
Start-of-frame delimiter (SFD) 70, 73
Station address registers 34
Status indicators 75

Stop backup modifications 26
Stop bit field 24, 72

Stop page register 34

Store to non-volatile field 15
Supporting non-802.3 protocols 79
Switch register bit 14

Switch register set 16
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T

Timers

backoff timer 77

collision counter 77

heartbeat detection 77

slot timer 77

truncated binary exponential backoff algorithm 77
Timing

diagrams 93 - 115

parameters 94
TLED 9
TPR+/TPR- 9
TPRX polarity LED readback field 29
TPX+/TPX- 9
TPX1/TPX2 74
TPX2+/TPX2- 9
Transfer buffer end register 37 - 38, 80
Transfer count registers 37
Transmission initialization 77
Transmission process 77
Transmit buffer pointer registers 39, 80
Transmit buffer starting address register 36, 80
Transmit burst starting address registers 35
Transmit configuration register 36, 76
Transmit error enable field 28
Transmit error field 28, 78
Transmit frame length registers 36, 80
Transmit LED readback 29
Transmit packet initiation field 24
Transmit packets

buffer ownership 82

multiple packet transmissions 80

single packet transmission 80

transmit queue modification 82
Transmit protocol FSM 76
Transmit queue

modifying 82
Transmit serializer 76
Transmit start page registers 38
Transmit status register 38, 78, 80, 82
Transmit underrun 78
Transmitted with collisions field 39 - 40
Transmitter

basic function 76

collisions 78

CRC generator 76

early transmit underrun protection 78

extensions beyond 802.3 79

FIFO 77

initialization 77

operation 77

preamble generator 76
timers 77

transmission process 77
transmit protocol FSM 76
transmit serializer 76
transmit underrun 78
Transmitter network interface 74
Transmitter operation 77
Twisted-pair differential driver
transmitter 74

Twisted-pair differential receiver 69
TX+/TX- 9,74

TXD 76

u

Unlock EEROM storage field 15
Using an external EEROM 54

\

VDD pins 9
VSS pins 9

w

Wait state selection 26
WaitForkey 58
WRAPEN 87

X

X1/X2 9,74
XTXD 76

z

Zero wait state enable field 21
Zero wait state in 16-bit transfers 52
Zero wait state response to the host 50
ZWS 9,50-51

response to host 45
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