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PRELIMINARY

preamble plus a valid SFD de-
tected, followed by 7 bytes of
frame data. This requirement is
unvarying, regardless of the ad-
dress matching mechanisms in
force atthe time of reception. (l.e.
physical, logical, broadcast or
promiscuous). The PCnet-PCI Il
controller implementation of this
counter may not be compatible
with the ILACC RPC definition.

RMD3
Bit Name Description
31-0 RES Reserved locations.

Transmit Descriptors

When SWSTYLE (BCR20, bits 7-0) is set to ZERO, the
software structures are defined to be 16 bits wide, and
transmit descriptors, (CXDA = Current Transmit De-
scriptor Address), are as shown in Table 43.

15-12 ZEROS This field is reserved. PCnet-PCl . .
Il controller will write ZEROs to When SWSTYLE (BCR 20, bits 7-0) is set to ONE or
these locations. TWO, the software structures are defined to be 32 bits
. wide, and transmit descriptors, (CXDA = Current Trans-
11-0 MCNT Message Byte Count is the . : :
length in bytes of the received mit Descriptor Address), are as shown in Table 44,
message, expressed as an un- When SWSTYLE (BCR 20, bits 7-0) is set to THREE,
sug[%ed Flnar:y Irggsglf- |V||CNT 'g then the software structures are defined to be 32 bits
valic only wnen EAR IS clear an wide, andtransmit descriptors, (CXDA = Current Trans-
ENP is set. MCNT is written by mit Descriptor Address), are as shown in Table 45
the PCnet-PCl 1l controller and P ' :
cleared by the host.
Table 43. Transmit Descriptor (SWSTYLE = 0)
Address 15 | 14 | 13| 12 1 | 10 | 9 | 8 | 7-0
CXDA+00h TBADR[15:0]
CXDA+02h OWN ERR ADD_/ | MORE ONE DEF STP ENP TBADR[23:16]
NO_ /
FCS LTINT
CXDA+04h 1 1 1 1 BCNT
CXDA+06h BUFF UFLO EX LCOL LCAR RTRY TDR
DEF
Table 44. Transmit Descriptor (SWSTYLE = 1,2)
Address 31 | 30 | 29 | 28 | 27 ] [ 25 | 24 | 23 [22-16 | 15-12] 11-4] 3-0
CXDA+00h TBADR[31:0]
CXDA+04h | OWN | ERR |ADD_/ |MORE | ONE | DEF | STP ENP BPE RES 111 BCNT
NO_ /
FCS |LTINT
CXDA+08h | BUFF | UFLO| EX LCOL | LCAR| RTRY TDR RES | TRC
DEF
CXDA+0Ch RESERVED
Table 45. Transmit Descriptor (SWSTYLE = 3)
Address 31 30 | 29 28 27 25 | 24 | 23 [22-16 | 15-12[ 114 | 30
CXDA+00h | BUFF | UFLO| EX LCOL | LCAR| RTRY TDR RES | TRC
DEF
CXDA+04h | OWN ERR |ADD_/ |MORE | ONE | DEF | STP ENP BPE RES 1111 BCNT
NO_ /
FCS | LTINT
CXDA+08h TBADR[31:0]
CXDA+0Ch RESERVED
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TMDO

Description

Transmit Buffer address. This
field contains the address of the
transmit buffer that is associated
with this descriptor.

Description

Bit Name
31-0 TBADR
TMD1

Bit Name
31 OWN
30 ERR

29 ADD_FCS/NO
_FCS

ADD_FCS

This bit indicates whether the
descriptor entry is owned by
the host (OWN = 0) or by
the PCnet-PCI Il controller
(OWN =1). The host sets the
OWN bit after filing the buffer
pointed to by the descriptor entry.
The PCnet-PC! Il controller
clears the OWN bit after transmit-
ting the contents of the buffer.
Both the PCnet-PCI Il controller
and the host must not alter a de-
scriptor entry after it has relin-
quished ownership.

ERR is the OR of UFLO, LCOL,
LCAR, RTRY or BPE. ERRis set
by the PCnet-PCl Il controller
and cleared by the host. This bit
is set in the current descriptor
when the erroroccurs, and there-
fore may be set in any descriptor
of a chained buffer transmission.

Bit 29 functions as when
SWSTYLE (BCR20, bits 7-0) is
set to ONE (ILACC style).
Otherwise bit 29 functions as
ADD_FCS.

ADD_FCS dynamically controls
the generation of FCS on a
frame by frame basis. It is valid
only if the STP bit is set. When
ADD_FCS is set, the state of
DXMTFCS is ignored and
transmitter FCS generation is
activated. When ADD_FCS is
cleared to ZERO, FCS
generation is controlled by
DXMTFCS. When APAD_XMT
(CSR4, bit 11) is set to ONE,
the setting of ADD_FCS has no
effect. ADD_FCS is set by
the host, and is not changed
by the PCnet-PCl il controller.
This is a reserved bit in
the C-LANCE (Am79C90). This

“function differs from the corre-

sponding ILACC function.

28 MORE/LTINT

27

NO_FCS

MORE

LTINT

ONE

NO_FCS dynamically controls
the generation of FCS on a frame
by frame basis. It is valid only if
the ENP bit is set. When
NO_FCS is set, the state of
DXMTFCS is ignored and trans-
mitter FCS generation is deacti-
vated. When NO_FCS is cleared
to ZERO, FCS generationis con-
trolled by DXMTFCS. When
APAD_XMT (CSR4, bit 11) is set
to ONE, the setting of NO_FCS
has no effect. NO_FCS is set by
the host, and is not changed by
the PCnet-PCI Il controller. This
is a reserved bit in the C-LANCE
(Am79C90). This function is
identical to the corresponding
ILACC function.

Bit 28 always function as MORE.
The value of MORE is written by
the PCnet-PCl Il controller and is
read by the host. When LTINTEN
is cleared to ZERO (CSRS5, bit
14), the PCnet-PCl Il controller
will never look at the content of bit
28, write operations by the host
have no effect. When LTINTEN
is set to ONE bit 28 changes its
function to LTINT on host write
operations and on PCnet-PCI Il
controller read operations.

MORE indicates that more than
one retry was needed to transmit
a frame. The value of MORE is
written by the PCnet-PCl Il con-
troller. This bit has meaning only
if the ENP bit is set.

LTINT is used to suppress inter-
rupts after successful transmis-
sion on selected frames. When
LTINT is cleared to ZERO and
ENP is set to ONE, the
PCnet-PCl Il controller will not
set TINT (CSRO, bit 9) after a
successful transmission. TINT
will only be set when the last de-
scriptor of a frame has both
LTINT and ENP set to ONE.
When LTINT is cleared to ZERO,
it will only cause the suppression
of interrupts for successful trans-
mission. TINT will always be setif
the transmission has an error.
The LTINTEN overrides the func-
tion of TOKINTD (CSRS5, bit 15).

ONE indicates that exactly one
retry was needed to transmit a
frame. ONE flagis not valid when

Am79C970A
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LCOL is set. The value of the
ONE bit is written by the
PCnet-PCI |l controller. This bit
has meaning only if the ENP bit
is set.

Deferred indicates that the
PCnet-PCl 1l controller had to
defer while trying to transmit a
frame. This condition occurs if
the channel is busy when the
PCnet-PCI Il controller is ready
to transmit. DEF is set by
the PCnet-PClI |l controller and
cleared by the host.

Start of Packet indicates that
this is the first buffer to be used
by the PCnet-PCt Il controller
for this frame. It is used for data
chaining buffers. The STP bit
must be set in the first buffer of
the frame, or the PCnet-PCl Il
controller will skip over the
descriptor and poll the next de-
scriptor(s) until the OWN and
STP bits are set. STP is set by
the host and is not changed by
the PCnet-PCI 1l controller.

End of Packet indicates that this
is the last bufferto be used by the
PCnet-PCI |l controller for this
frame. Itis used for data chaining
buffers. If both STP and ENP
are set, the frame fits into one
buffer and there is no data
chaining. ENP is set by the host
and is not changed by the
PCnet-PCI |l controller.

Bus Parity Error is set by the
PCnet-PC! II controller when a
parity error occurred on the bus
interface during a data transfers
from the transmit buffer associ-
ated with this descriptor. The
PCnet-PCl I controller will only
set BPE when the advanced par-
ity error handling is enabled by
setting APERREN (BCR20, bit
10) to ONE. BPE is set by the
PCnet-PCl Il controller and
cleared by the host.

This bit does not exist, when the
PCnet-PCI 11 controller is pro-
grammed to use 16-bit software
structures for the descriptor
ring entries (BCR20, bits 7-0,
SWSTYLE is cleared to ZERO).

Reserved locations.

These four bits must be written
as ONEs. This field is written by

11-00 BCNT

TMD2
Bit

Name

the host and unchanged by the
PCnet-PCI Il controller.

Buffer Byte Count is the usable
length of the buffer pointed to by
this descriptor, expressed as the
two’s complement of the length
of the buffer. This is the
number of bytes from this buffer
that will be transmitted by the
PCnet-PCl Il controller. This field
is written by the host and is not
changed by the PCnet-PCI Il
controller. There are no minimum
buffer size restrictions.

Description

31

30

BUFF

UFLO

Buffer error is set by
the PCnet-PCl Il controller
during transmission when the
PCnet-PCl Il controller does not
find the ENP flag in the current
descriptor and does not own the
next descriptor. This can occur in
either of two ways:

1. The OWN bit of the next de-
scriptor is ZERO.

2. FIFO underflow occurred be-
fore the PCnet-PCI Il con-
troller obtained the STATUS
byte (TMD1[31:24]) of the
next descriptor. BUFF is set
by the PCnet-PCI Il controller
and cleared by the host.

If a Buffer Error occurs, an Un-
derflow Error will also occur.
BUFF is not valid when LCOL or
RTRY error is set during transmit
data chaining. BUFF is set by
the PCnet-PCI 1l controller and

cleared by the host.

Underflow error indicates that the
transmitter has truncated a mes-
sage because it could not read
data from memory fast enough.
UFLO indicates that the FIFO
has emptied before the end of the
frame was reached.

When DXSUFLO (CSR3, bit 6) is
cleared to ZERO, the transmitter
is turned off when an UFLO error
occurs (CSRO, TXON =0).

When DXSUFLO is set to ONE,
the PCnet-PCl 1l controller
gracefully recovers from an
UFLO error. It scans the transmit
descriptor ring until it finds the

26 DEF
25 STP
24 ENP
23 BPE
22-16 RES
15-12 ONES
166
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29

28

27

26

EXDEF

LCOL

LCAR

RTRY

start of a new frame and starts a
new transmission.

UFLO is set by the PCnet-PCI Il
controller and cleared by
the host.

Excessive Deferral. Indicates
that the transmitter has experi-
enced Excessive Deferral on this
transmit frame, where Excessive
Deferral is defined in ISO 8802-3
(IEEE/ANSI 802.3). Excessive
Deferral will also set the interrupt
bit EXDINT (CSRS5, bit 7).

Late Collision indicates that a
collision has occurred after the
first slot time of the channel has
elapsed. The PCnet-PClI Il con-
troller does not retry on late
collisions. LCOL is set by
the PCnet-PCI |l controller and
cleared by the host.

Loss of Carrier is set when
the carrier is lost during
aPCnet-PCl Il controller-initiated
transmission when in AUl or
GPSI mode and the device is op-
erating in half-duplex mode. The
PCnet-PCl 1l controller does not
retry upon loss of carrier. It will
continue to transmit the whole
frame until done. LCAR will not
be set when the device is operat-
ing in full-duplex mode and the
AUl or GPSl port is active. LCAR
is not valid in Internal Loopback
Mode. LCAR is set by
the PCnet-PCI Il controller and
cleared by the host.

In 10BASE-T mode, LCAR will
be set when the T-MAU was
in Link Fail state during
the transmission.

Retry error indicates that the
transmitter has failed after 16 at-
tempts to successfully transmit a
message, due to repeated colli-

sions on the medium. If DRTY is
setto ONE in the MODE register,
RTRY will set after 1 failed trans-
mission attempt. RTRY is set by
the PCnet-PCl Il controller and
cleared by the host.

Time Domain Reflectometer re- -
flects the state of an internal
PCnet-PCl 1l controller counter
that counts at a 10 MHz rate from
the start of a transmission to the
occurrence of a collision or loss
of carrier. This value is useful in
determining the approximate
distance to a cable fault. The
TDR value is written by the
PCnet-PClI Il controller and is
valid only if RTRY is set.

Note that 10 MHz gives very low
resolution and in general has
not been found to be particularly
useful. This feature is here
primarily to maintain  full
compatibility with the C-LANCE
device (Am79C90).

Reserved locations.

Transmit Retry Count. Indicates
the number of transmit retries
of the associated packet. The
maximum count is 15. However,
if a RETRY error occurs, the
count will roll over to ZERO. In
this case only, the Transmit Retry
Count value of ZERO should be
interpreted as meaning 16. TRC
is written by the PCnet-PCI Il
controller into the last transmit
descriptor of a frame, or when
an error terminates a frame.
Valid only when OWN is cleared
to ZERO.

Description

25-16 TDR
154 RES
3-0 TRC
TMD3

Bit Name
31-0 RES

Reserved locations.

Am79C970A
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REGISTER SUMMARY
PCI Configuration Registers

Offset Name Width in Bit Access Mode Default Value
00h PCI Vendor ID 16 RO 1022h
02h PCI Device ID 16 RO 2000h
04h PCI Command 16 RW 0000h
06h PCI Status 16 RW 0280h
08h PCI Revision ID 8 RO 1xh
09h PCI Programming IF 8 RO 00h
0Ah PCI Sub-Class 8 RO 00h
0Bh PCI Base-Class 8 RO 02h
0Ch Reserved 8 RO 00h
0Dh PCI Latency Timer 8 RO 00h
OEh PCI Header Type 8 RO 00h
OFh Reserved 8 RO 00h
10h PCI I/O Base Address 32 RW 0000 0001h
14h PCI Memory Mapped I/O 32 RwW 0000 0000h

Base Address
18h-2Fh Reserved 8 RO 00h
30h PCI Expansion ROM 8 RO 0000 0000h
Base Address
34-3Bhh Reserved 8 RO 00h
3Ch PCl Interrupt Line 8 RW 00h
3Dh PCI Interrupt Pin 8 RO 01h
3Eh PCIMIN_GNT 8 RO 06h
3Fh PCI MAX_LAT 8 RO FFh
40h-FFh Reserved 8 RO 00h

Note: RO = read only, RW = read/write, x = silicon-revision dependent
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Control and Status Registers

RAP Addr Symbol Default Value Comments Use
00 CSRO uuuu 0004 | PCnet-PCl Il Controller Status Register R
01 CSR1 uuuu uuuu | Lower IADR]: Maps to Location 16 S
02 CSR2 uuuu uuuu | Upper IADR: Maps to Location 17 S
03 CSR3 uuuu 0000 | Interrupt Masks and Deferral Control S
04 CSR4 uuuu 0115 | Test and Features Control R
05 CSR5 uuuu 0000 | Extended Control and Interrupt R
06 CSR6 uuuu uuuu | RXTX: RX/TX Encoded Ring Lengths S
07 CSR7 uuuu uuuu | Reserved
08 CSRs8 uuuu uuuu LADRO: Logical Address Filter — LADRF[15:0] S
09 CSR9 uuuu uuuu | LADRT: Logical Address Filter — LADRF[31:16] S
10 CSR10 uuuu uuuu | LADR2: Logical Address Filter — LADRF[47:32] S
1 CSR11 uuuu uuuu LADRS3: Logical Address Filter — LADRF[63:48] S
12 CSR12 uuuu uuuu | PADRO: Physical Address Register — PADR[15:0] S
13 CSR13 uuuu uuuu PADRI1: Physical Address Register — PADR[31:16} S
14 CSR14 uuuu uuuu PADR2: Physical Address Register — PADR[47:32] S
15 CSR15 see reg. desc. | MODE: Mode Register S
16 CSR16 uuuu uuuu | IADR[15:0]: Base Address of INIT Block Lower (Copy) T
17 CSR17 uuuu uuuu IADR[31:16]): Base Address of INIT Block Upper (Copy) T
18 CSR18 uuuu uuuuw | CRBAL: Current Receive Buffer Address Lower T
19 CSR22 uuuu uuuu | CRBAU: Current Receive Buffer Address Upper T
20 CSR20 uuuu uuuu CXBAL: Current Transmit Buffer Address Lower T
21 CSR21 uuuu uuuy CXBAU: Current Transmit Buffer Address Upper T
22 CSR22 uuuu uuuu | NRBAL: Next Receive Buffer Address Lower T
23 CSR23 uuuu uuuu NRBAU: Next Receive Buffer Address Upper T
24 CSR24 uuuu uuuu BADRL: Base Address of Receive Ring Lower S
25 CSR25 uuuu uuuy BADRU: Base Address of Receive Ring Upper S
26 CSR26 uuuu uuuu | NRDAL: Next Receive Descriptor Address Lower T
27 CSR27 uuuu uuuy NRDAU: Next Receive Descriptor Address Upper T
28 CSR28 uuuu uuuu | CRDAL: Current Receive Descriptor Address Lower T
29 CSR29 uuuu uuuu | CRDAU: Current Receive Descriptor Address Upper T
30 CSR30 uuuu uuuu BADXL: Base Address of Transmit Descriptor Ring Lower S
31 CSR31 uuuu uuuu | BADXU: Base Address of Transmit Descriptor Ring Upper S
32 CSR32 uuuu uuuu | NXDAL: Next XMT Descriptor Address Lower T
33 CSR33 uuuu uuuu | NXDAU: Next XMT Descriptor Address Upper T
34 CSR34 uuuu uuuy | CXDAL: Current Transmit Descriptor Address Lower T
35 CSR35 uuuu uuuu | CXDAU: Current Transmit Descriptor Address Upper T
36 CSR36 uuuu uuuu | NNRDAL: Next Next Receive Descriptor Address Lower T
37 CSR37 uuuu uuuu | NNRDAU: Next Next Receive Descriptor Address Upper T

Note: u = undefined value, R = Running register, S = Setup register, T = Test register

Am79C970A
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Control and Status Registers (continued)

RAP Addr Symbol Default Value Comments Use
38 CSR38 uuuu uuuu | NNXDAL: Next Next Transmit Descriptor Address Lower T
39 CSR39 uuuu uuuu | NNXDAU: Next Next Transmit Descriptor Address Upper T
40 CSR40 uuuu uuuu | CRBC: Current Receive Byte Count T
41 CSR41 uuuu uuuu | CRST: Current Receive Status T
42 CSR42 uuuu uuuu | CXBC: Current Transmit Byte Count T
43 CSR43 uuuu uuuu | CXST: Current Transmit Status T
44 CSR44 uuuu uuuu | NRBC: Next Receive Byte Count T
45 CSR45 uuuu uuuu | NRST: Next Receive Status T
46 CSR46 uuuu uuuu | POLL: Poll Time Counter T
47 CSR47 uuuu uuuu | PI: Polling Interval S
48 CSR48 uuuu uuuu | Reserved
49 CSR49 Uuuu uuuu Reserved
50 CSR50 uuuy yuuu Reserved
51 CSR51 uuuu Yuuy Reserved
52 CSR52 uuuu uuuu | Reserved
53 CSR53 uuuu uuuu | Reserved
54 CSR54 uuuu uuuu Reserved
55 CSR55 uuuu uuuu Reserved
56 CSR56 uuuu uuuu | Reserved
57 CSR57 uuuu uuuu | Reserved
58 CSR58 see reg. desc. | SWS: Software Style S
59 CSR59 uuuu uuuu Reserved
60 CSR60 uuuu uuuu | PXDAL: Previous Transmit Descriptor Address Lower T
61 CSR61 uuuu uuuu | PXDAU: Previous Transmit Descriptor Address Upper T
62 CSR62 uuuu uuuu | PXBC: Previous Transmit Byte Count T
63 CSR63 uuuu uuuu PXST: Previous Transmit Status T
64 CSR64 uuuu uuuu | NXBA: Next Transmit Buffer Address Lower T
65 CSR65 uuuu uuuu | NXBAU: Next Transmit Buffer Address Upper T
66 CSR66 uuuu uuuu | NXBC: Next Transmit Byte Count T
67 CSR67 uuuu uuuu | NXST: Next Transmit Status T
68 CSR68 uuuu uuuu | Reserved
69 CSR69 uuuu uuuu | Reserved
70 CSR70 uuuu uuuu Reserved
71 CSR71 uuuu uuuu | Reserved
72 CSR72 uuuu uuuu RCVRC: Receive Ring Counter T
73 CSR73 uuuu uuuu | Reserved
74 CSR74 uuuu uuuu | XMTRC: Transmit Descriptor Ring Counter - T
75 CSR75 uuuu uuuu Reserved
76 CSR76 uuuu uuuu | RCVRL: Receive Descriptor Ring Length S
77 CSR77 uuuu uuuy Reserved
78 CSR78 .| wuuuuuuuu | XMTRL: Transmit Descriptor Ring Length S
79 CSR79 uuuu uuuu | Reserved
80 CSR80 uuuu 1410 | DMATCFW: DMA Transfer Counter and FIFO Watermark S
81 CSR81 uuuu uuuu Reserved
82 CSR82 uuuu 0000 | DMABAT: Bus Activity Timer S
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Control and Status Registers (continued)

RAP Addr Symbol Default Value Comments Use

83 CSR83 uuuu uuuu | Reserved

84 CSR84 uuuu uuuu | DMABA: Address Register Lower T
85 CSR85 uuuu uuuu | DMABAU: Address Register Upper T
86 CSR86 uuuu uuuu | DMABC: Buffer Byte Counter T
87 CSR87 uuuu uuuu | Reserved

88 CSR88 0242 1003 | Chip ID Register Lower T
89 CSR89 uuuu 0262 | Chip ID Register Upper T
90 CSR90 uuuu uuuy Reserved

91 CSR91 uuuu uuuu | Reserved

92 CSR92 uuuy uuuu Reserved

93 CSR93 UuuY uuuu Reserved

94 CSR94 uuuu 0000 | XMTTDR: Transmit Time Domain Reflectometry Count T
95 CSR95 uuuu uuuu Reserved

96 CSR96 uuuu uuuu Reserved

97 CSR97 uuuu uuuy Reserved

98 CSR98 uuuu uuuy Reserved

99 CSR99 uuuu uuuy Reserved

100 CSR100 uuuu 0200 | Bus Time-Out S
101 CSR101 uuuy uuuu Reserved

102 CSR102 uuuu uuuu Reserved

103 CSR103 uuuu 0105 Reserved

104 CSR104 uuuy uuuy Reserved

105 CSR105 uuuu uuuu Reserved

106 CSR106 uuuu uuuu Reserved

107 CSR107 uuuu uuuu Reserved

108 CSR108 uuuu uuuu Reserved

109 CSR109 uuuu uuuy Reserved

110 CSR110 uuuu uuuu | Reserved

111 CSR111 uuuu uuuu | Reserved

112 CSR112 uuuu 0000 | Missed Frame Count R
113 CSR113 uuuy uuuu Reserved

114 CSR114 uuuu 0000 | Receive Collision Count R
115 CSR115 uuuu uuuu | Reserved

116 CSR116 uuuu uuuu Reserved

117 CSR117 uuuu uuuu Reserved

118 CSR118 uuuu uuuy Reserved

119 CSR119 uuuu uuuu | Reserved

120 CSR120 uuuu uuuu Reserved

121 CSR121 uuuu uuuu | Reserved

122 CSR122 uuuu 0000 Receive Frame Alignment Control S
123 CSR123 uuuu uuuu | Reserved

124 CSR124 uuuu 0000 | Test Register 1

125 CSR125 uuuu uuuu | Reserved

126 CSR126 uuuu uuuu Reserved

127 CSR127 uuuy uuuu Reserved T
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BUS CONFIGURATION REGISTERS

Programmability
BCR MNEMONIC Default Description ' ’ User EEPROM
0 MSRDA 0005h Reserved No No
1 MSWRA 0005h Reserved No No
2 MC 0002h Miscellaneous Configuration Yes Yes
3 Reserved N/A Reserved ~ No No
4 LNKST 00COh Link Status LED Yes No
5 LED1 0084h LED1 Status Yes No
6 LED2 0088h LED2 Status Yes No
7 LED3 0090h LED3 Status . Yes No
8 Reserved - N/A Reserved No No
9 FDC 0000h Full-Duplex Control Yes Yes
10-15 Reserved N/A Reserved No No
16 IOBASEL N/A Reserved Yes Yes
17 IOBASEU N/A Reserved Yes Yes
18 BSBC 9001h Burst Size and Bus Control Yes Yes
19 EECAS 0002h EEPROM Control and Status Yes . No
20 SWS 0200h Software Style Yes No
21 INTCON N/A Reserved Yes Yes
22 PCILAT FFo6h PCI Latency Yes Yes
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........... —65°C to +150°C
Ambient Temperature Under Bias . . —65°C to +125°C
Supply Voltage to AVss or Vsss

(AVoo, Voo, Voos) + o v e e e e 0.3Vto+6.0V

Stresses above those listed under Absolute Maximum
Ratings may cause permanent device failure. Functionality at
or above these limits is not implied. Exposure to Absolute
Maximum Ratings for extended periods may affect
device reliability.

OPERATING RANGES
Commercial (C) Devices
Ambient Temperature (Ta)
Industrial (I) Devices

Ambient Temperature (Ta)

Supply Voltages
(AVoo, Voo)
(Voos for 5 V Signaling)

(Voos for 3.3 V Signaling)
All inputs within the range: . . .

Vss—05V<SVnSVep+0.5V,or
0.5 < Vin < Vops + 0.5V

................... VSSB -

... 0C

—40°C

+3.3V10%
AVss—0.5V<Vn<

to + 70°C

to + 85°C

+5V £ 5%
+5V + 5%

AVpp + 0.5V, or

Operating ranges define those limits between which the func-

tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL and INDUSTRIAL operating ranges unless

otherwise specified

Parameter
Symbol Parameter Description Test Conditions Min Max Units
Digital Input Voltage for 5 V Signaling
Vi Input LOW Voltage 0.8 Vv
Vin Input HIGH Voltage 2.0 Vv
Digital Output Voltage for 5 V Signaling
VoL Output LOW Voltage lott =3 mA 0.45 \
lorz =6 mA
lots = 12 mA (Note 1)
Vo Output HIGH Voltage (Note 2) lon = -2 mA (Note 3) 2.4 \
Digital Input Leakage Current for 5 V Signaling
lix Input Low Leakage Current (Note 4) I Vin=0V, Vop=Voog =5V -10 10 HA
Digital Output Leakage Current for 5 V Signaling
lozu Output Low Leakage Current (Note 5) Vour = 0.4V -10 HA
lozn Output High Leakage Current (Note 5) Vour = Voo, Voos 10 HA
Digital Input Voltage for 3.3 V Signaling
Vi Input LOW Voltage -0.5 0.325 \
Voos
Vin Input HIGH Voltage 0.475 - Voos v
Voos +0.5
Digital Output Voltage for 3.3 V Signaling
Vou Output LOW Voltage lot=1.5mA 0.1 Voos "
Vou Output HIGH Voltage (Note 2) lon =-0.5 mA 0.9 Voos \
Digital Input Leakage Current for 3.3 V Signaling
lix Input Low Leakage Current Vin=0V, Vop=Vopg =3.3V -10 10 HA
(Note 4)
Digital Output Leakage Current for 3.3 V Signaling
lozL Output Low Leakage Current (Note 5) Vour = 0.4V -10 HA
lozn Output High Leakage Current (Note 5) Vour = Voo, Voos 10 HA
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. DC CHARACTERISTICS over COMMERCIAL and INDUSTRIAL operating ranges unless

otherwise specified (continued)

Parameter }
Symbol | Parameter Description Test Conditions Min Max Units
Crystal Input Current .
Vix XTAL1 Input LOW Voltage Threshold Vin = External Clock -0.5 0.8 \
Vinx XTAL1 Input HIGH Voltage Threshold Vin = External Clock Voo—-0.8]| Voo+ 0.5 V
lix XTAL1 Input LOW Current Vin = Extenal Clock [Active -120 0 HA
Vin=Vss Sleep -10 +10 HA
hikx XTAL1 Input HIGH Current Vin = External Clock [Active 0 120 HA
Vin=VDD Sleep 400 UHA
Power Supply Current
lop Active Power Supply Current XTAL1 =20 MHz, 90 mA
CLK =33 MHz ‘
Ibocoma Sleep Mode Power Supply Current SLEEP active 200 HA
AWAKE =0 (BCR2, bit 2)
loosnooze | Auto Wake Mode Power Supply Current | SLEEP active 10 mA
AWAKE = 1 (BCR2, bit 2)
loomacico | Magic Packet Mode CLK = 0 MHz (Note 10) 47 mA
Power Supply Current
loomacicas | Magic Packet Mode CLK = 33 MHz (Note 10) 80 mA
Power Supply Current '
Pin Capacitance
Cin Input Pin Capacitance FC = 1 MHz (Note 6) 10 pF
CipseL IDSEL Pin Capacitance FC = 1 MHz (Note 6) 8 pF
Co 1/O or Output Pin Capacitance FC = 1 MHz (Note 6) 10 pF
Ceik CLK Pin Capacitance FC =1 MHz (Note 6) 5 12 pF
Twisted Pair Interface (10BASE-T)
lirxp Input Current at RXD+ AVss< Vin < AVoo -500 500 HA
Rexp RXDx Differential Input Resistance 10 KQ
Vrive RXD+, RXD-~ Open Circuit In = 0 mA AVoo—3.0| AVoo—1.5| V
Input Voltage (Bias)
Vriov Differential Mode Input Voltage AVp=5.0V -3.1 3.1 \
Range (RXD+)
Visa. RXD Positive Squelch Threshold (Peak) | Sinusoid 5 MHz <f< 10 MHz 300 520 mV
LRT =0 (CSR15, bit 9)
Visa- RXD Negative Squelch Threshold (Peak) | Sinusoid 5 MHz < f< 10 MHz -520 -300 mv
LRT = 0 (CSR15, bit 9)
V7Hss RXD Post-Squelch Positive Sinusoid 5 MHz < f < 10 MHz
Threshold (Peak) LRT = 0 (CSR15, bit 9) 150 293 mV
V1hs- RXD Post-Squelch Negative Sinusoid 5 MHz < f < 10 MHz
Threshold (Peak) LRT = 0 (CSR15, bit 9) -293 -150 mV
Virsas RXD Positive Squelch Threshold (Peak) | Sinusoid 5 MHz <f< 10 MHz
LRT = 1 (CSR15, bit 9) 180 312 mV
Vitsa- RXD Negative Squelch Threshold (Peak) | Sinusoid 5 MHz < f< 10 MHz
LRT =1 (CSR15, bit 9) =312 -180 mV
VithHse RXD Post-Squelch Positive Sinusoid 5 MHz < f < 10 MHz
Threshold (Peak) LRT =1 (CSR15, bit 9) 90 176 mV
Viths- RXD Post-Squelch Negative Sinusoid 5 MHz < f < 10 MHz
Threshold (Peak) LRT = 1 (CSR15, bit 9) -176 -90 mv
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PRELIMINARY AMDD

DC CHARACTERISTICS over COMMERCIAL and INDUSTRIAL operating ranges unless
otherwise specified (continued)

Parameter )
Symbol | Parameter Description Test Conditions Min Max Units
Twisted Pair Interface (10BASE-T) (Continued)

VexptH RXD Switching Threshold : (Note 6) -35 35 mV
Vixn TXD+ and TXP+ Output HIGH Voltage AVss=0V AVoo—0.6| AV \
Vix TXDz and TXPx Output LOW Voltage AVpo=5V AVss | AVss+0.6| V
Vix TXD+ and TXP# Differential

Output Voltage Imbalance -40 40 mV

Vrxore TXD+ and TXP Idle Output Voltage 40 mV

Rrx TXDt , TXPz Ditferential Driver (Note 6) .80 Q

Output Impedance

Attachment Unit Interface (AUI)

laxo Input Current at DI+ and DI- -1V <Vn<AVop +0.5V -500 +500 HA

liaxc Input Current at Cl+ and Cl- -1V <Vn<AVopo +0.5V ~500 +500 HA

Vaoo Differential Output Voltage R.=78Q 630 1200 mV
(DO+)-(DO-)!

Vaoporr Transmit Differential Output Idle Voltage | R. =78 Q (Note 9) —40 40 mV
lacoore Transmit Differential Output Idle Current R. =78 Q (Note 8) -1 1 mA
Veur Transmit Output Common Mode Voltage | Ru=78 Q 2.5 AVop \Y
Vooi DO+ Transmit Differential Output R.=78 Q (Note 7) 25 mV

Voltage Imbalance
Vatu Receive Data Differential Input Threshold -35 35 mvV
Vasa DI+ and CIt Differential Input -275 -160 mV
Threshold (Squelch)
Virovo Dit and CI+ Differential Mode Input ~1.5 1.5 \
Voltage Range
View DI+ and Cl+ Input Bias Voltage In =0 mA AVpo-3.0| AVoo—1.0| V
Voro DO= Undershoot Voltage at ZERO (Note 9) -100 mV
Differeptial on Transmit Retum
to ZERO (ETD)
Notes:

1.

© NGO KA WN

lovy applies to AD{31:0], C/BE[3:0], PAR and REQ.

lor2 applies to DEVSEL, FRAME, INTA, IRDY, PERR, SERR, STOP, TREBCS, ERA[7:0], ERACLK, EROE, DXCVR/
NOUT, ERD7/TXDAT, ERD6/TXEN and TDO.

lows applies to EESK/LED1/SFBD, LED2/SRDCLK, EEDO/LED3/SRD, and EEDI/LNKST.
Von does not apply to open-drain output pins.

Outputs are CMOS and will be driven to rail if the load is not resistive.
Iix applies to all input pins except XTAL1.
lozi. and lozi apply to all three-state output pins and bi-directional pins.

. Parameter not tested. Value determined by characterization.

Tested, but to values in excess of limits. Test accuracy not sufficient to allow screening guard bands.
Correlated to other tested parameters—not tested directly.
Test not implemented to data sheet specification.

10. The power supply current in Magic Packet mode is linear. For example, at CLK = 20 MHz the maximum Magic Packet mode

power supply current would be 67 mA.
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PRELIMINARY

SWITCHING CHARACTERISTICS: Bus Interface (Unless otherwise noted, parametric val-

ues are the same between Commercial devices and Industrial devices.)

Parameter
Symbol | Parameter Description Test Conditions Min Max Unit
Clock Timing
Feix CLK Frequency 0 33 MHz
teve CLK Period @1.5VforVpog=5V 30 oo ns
@ 0.4 Vops for Vpps = 3.3V
tigH CLK High Time @ 2.0VforVops=5V 12 ns
@ 0.475 Vpps for Vpops = 3.3V
tiow CLK Low Time @ 0.8V forVops=5V 12 ns
@ 0.325 Vpps for Vpps = 3.3V
traLL CLK Fall Time Over2V p-pforVops=5V 1 4 Vins
Over 0.4 Vops p—p for
Voos = 3.3V (Note 1)
taise CLK Rise Time Over2 V p-pforVope =5V 1 4 Vins
Over 0.4 Vpps p—p for
Vpos = 3.3 V (Note 1)
Output and Float Delay Timing
tvaL AD[31:00], C/BE[3:0], PAR, @ 1.5V forVops =5V 2 11 ns
FRAME, IRDY, TRDY, STOP, @ 0.4 Voos for Vpps =3.3 V
DEVSEL, PERR, SERR
Valid Delay
tva. (REQ) | REQ Valid Delay @ 15ViorVpog=5V 2 12 ns
@ 0.4 Vope for Vpps = 3.3V
ton AD[31:00], C/BE[3:0], PAR, FRAME, @ 1.5V for Vops =5 V 2 1 ns
IRDY, TRDY, STOP, DEVSEL @ 0.4 Vops for Vops =3.3V
Active Delay
torr | AD[31:00], C/BE[3:0], PAR, FRAME, @ 1.5V forVops=5V 28 ns
IRDY, TRDY, STOP, DEVSEL @ 0.4 Vpps for Vops = 3.3V
Float Delay
Setup and Hold Timing
tsu AD[31:00], C/BE[3:0], PAR, FRAME, @ 1.5V forVops=5V 7 ns
IRDY, TRDY, STOP, LOCK, DEVSEL, @ 0.4 Vope for Vops = 3.3V
IDSEL
Setup Time
tH AD[31:00), C/BE[3:0], PAR, FRAME, @ 1.5V for Vopg =5V 0 ns
IRDY, TRDY, STOP, LOCK, DEVSEL, @ 0.4 Vpps for Vppe = 3.3V
IDSEL i
Hold Time
tsu (GNT) | GNT Setup Time @ 1.5V forVpps=5V 10 ns
@ 0.4 Voos for Vops = 3.3 V
th (GNT) | GNT Hold Time @ 1.5V forVppe=5V 0 ns

@ 0.4 Vpps for Vpps = 3.3 V
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SWITCHING CHARACTERISTICS: Bus Interface (continued)

Parameter
Symbol | Parameter Description Test Conditions Min Max Unit
EEPROM Timing
feesk (EESK) | EESK Frequency @ 1.5 Vfor V (Note 2) 650 KHz
trion (EESK) | EESK High Time @02V 780 ns
trow EESK Low Time @08V 780 ns
tvaL (EEDI) | EEDI Valid Output Delay from EESK @ 1.5V for V (Note 2) -15 -15 ns
tvaL (EESK) | EECS Valid Output Delay from EESK @ 1.5V forV (Note 2) -15 -15 ‘ns
tow (EECS) | EECS Low Time @ 1.5V forV (Note 2) 1550 ns
tsu (EEDO) | EEDO Setup Time to EESK @ 1.5V for V (Note 2) 50 ns
tn (EEDO) | EEDO Hold Time from EESK @ 1.5V for V (Note 2) 0 ns
Expansion ROM Interface Timing )
tva. (ERA) | ERA Valid Delay from CLK @15V ns
tva. (EROE){ EROE Valid Delay from CLK @15V ns
tvac ERACLK Valid Delay from CLK @15V ns
(ERACLK)
tsu (ERD) | ERD Setup Time to CLK @15V ns
tv (ERD) | ERD Hold Time to CLK @15V ns
JTAG (IEEE 1149.1) Test Signal Timing
t TCK Frequency : 10 MHz
L2 TCK Period 100
La TCK High Time @20V 45 ns
La TCK Low Time @08V 45 ns
Us TCK Rise Time 4 ns
Ls TCK Fall Time 4 ns
|74 TDI, TMS Setup Time 8 ns
Ls TDI, TMS Hold Time 10 ns
1) TDO Valid Delay 3 30 ns
s TDO Float Delay 50 ns
tn All Outputs (Non-Test) Valid Delay 3 25 ns
ti2 All Outputs (Non-Test) Float Delay 36 ns
tna All Outputs (Non-Test) Setup Time 8 ns
4 All Outputs (Non-Test) Hold Time 7 ns
Note:

1. Not tested; parameter guaranteed by characterization.

2. Parameter value is given for automatic EEPROM read operation. When EEPROM port (BCR19) is used to access the
EEPROM, software is responsible for meeting EEPROM timing requirements.
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PRELIMINARY

SWITCHING CHARACTERISTICS: 10BASE-T Interface (Unless otherwise noted,
parametric values are the same between Commercial devices and Industrial devices.)

Parameter
Symbol | Parameter Description Test Conditions Min Max Unit
Transmit Timing
treTo Transmit Start of Idle 250 350 ns
tr Transmitter Rise Time (10% to 90%) 5.5 ns
tre Transmitter Fall Time (90% to 10%) 5.5 ns
tim Transmitter Rise and Fall Time Mismatch | (tmm = ltra —trel) 1 ns
txmTON XMT Asserted Delay 100 ns
txmTOFF XMT Deasserted Delay 20 62 . ms
tPeERLP Idle Signal Period 8 24 ms
tewip Idle Link Pulse Width (Note 1) 75 120 ns
tewpLp Predistortion Idle Link Pulse Width (Note 1) 45 55 ns
ta Transmit Jabber Activation Time 20 150 ms
Lr Transmit Jabber Reset Time 250 750 ms
trec Transmit Jabber Recovery Time 1.0 us
(Minimum time gap between
transmitted frames to prevent
‘| jabber activation)
Receiving Timing
trwnRD RXD Pulse Width Not to Tum Off ViN > Vs (min) 136 ns
Internal Carrier Sense
tPwROFF RXD Pulse Width To Turn Off Vin > Vrus (min) 200 ns
treto Receive Start of Idle 200 ns
trcvon RCV Asserted Delay TRON TRON ns
—50 + 100
trcvon RCV Deasserted Delay 20 62 ms
Collision Detection and SQE Test
tcoLon COL Asserted Delay 750 900 ns
tcoLorF COL Deasserted Delay 20 62 ms
Note:

1. Not tested; parameter guaranteed by characterization.
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AMD I‘J

SWITCHING CHARACTERISTICS: AUI (Unless otherwise noted, parametric values are

the same between Commercial devices and Industrial devices.)

Parameter
Symbol | Parameter Description Test Conditions Min Max Unit
AUl Port
tootR DO+, DO- Rise Time (10% to 90%) 2.5 5.0 ns
toote DO+, DO~ Fall Time (10% to 90%) 2.5 5.0 ns
tborRm DO+, DO- Rise and Fall Time Mismatch 1.0 ns
{ooETD DO+ End of Transmission 200 375 ns
tewoni DI Pulse Width Accept/Reject Threshold | IVinl > IVASQI (Note 1) 15 45 ns
tewkot DI Pulse Width Maintain/Tum-Off IVin! > IVASQI (Note 2) 136 200 ns
Threshold
tewoci Cl Pulse Width Accept/Reject Threshold | IVinl > IVASQ! (Note 3) 10 26 ns
tewkei ClI Pulse Width Maintain/Tum-Off IVinI > IVASQI (Note 4) 90 160 ns
Threshold
Internal MENDEC Clock Timing
tx1 XTAL1 Period Vin = External Clock 49.995 50.001 ns
txin XTAL1 HIGH Pulse Width Vin = External Clock 20 ns
il XTAL1 LOW Pulse Width Vin = External Clock 20 ns
xR XTAL1 Rise Time Vin = External Clock 5 ns
txie XTAL1 Fall Time Vin = Extemal Clock 5 ns
Notes:

1. Dl pulses narrower than tewopi (min) will be rejected; pulses wider than tewoor (max) will turn intemal DI carrier sense on.

2. Dl pulses narrower than tewxoi (min) will maintain internal DI carrier sense on; pulses wider than tewxopr (max) will turn intemal
DI carrier sense off.

3. Cl pulses narrower than tewoci (min) will be rejected; pulses wider than tewoci (max) will turn internal Cl carrier sense on.

4. Clpulses narrower than tewxci (min) will maintain internal Cl carrier sense on; pulses wider than tewker (max) will turn intemal
Cl carrier sense off.

Am79C970A

179



n AMD

PRELIMINARY

SWITCHING CHARACTERISTICS: GPSI (Unless otherwise noted, parametric values are

the same between Commercial devices and Industrial devices.)

Parameter
Symbol Parameter Name Test Condition Min Max Unit
Transmit Timing ‘
terTt TXCLK Period (802.3 Compliant) @15V 99.99 | 100.01 ns
tapr2 TXCLK HIGH Time @20V 40 60 ns
terTs TXDAT and TXEN Delay from @15V 0 70 ns
T TXCLK
tapTa RXEN Setup Before @15V 210 ns
T TXCLK (Last Bit)
tarts RXEN Hold After L TXEN @15V 0 ns
tere CLSN Active Time to Trigger Collision @ 1.5V (Note 1) 110 ns
topr7 CLSN Active to L RXEN to @15V 0 ns
Prevent LCAR Assertion
tarTs CLSN Active to { RXEN for @15V 0 4.0 us
SQE Heartbeat window
tapTe CLSN Active to T RXEN for @15V 15 ns
Normal Collision
Receive Timing
taer1 RXCLK Period @ 1.5V (Note 2) 80 120 ns
terr2 RXCLK HIGH Time ‘@ 2.0V (Note 2) 30 80 ns
tarrs RXCLK LOW Time @ 0.8V (Note 2) 30 80 ns
topre RXDAT and RXEN Setup to T RXCLK @15V 15 ns
terRs RXDAT Hold after T RXCLK @15V 15 ns
terRe RXEN Hold after | RXCLK @15V 0 ns
tepa7 CLSN Active to First T RXCLK @15V 0 ns
(Collision Recognition)
tarrs CLSN Active to | RXCLK @ 1.5V (Note 3) 51.2 us
for Address Type Designation Bit
tarry CLSN Setup to Last T RXCLK for @15V 210 ns
Collision Recognition ]
terrio CLSN Active @15V 110 ns
terR11 CLSN Inactive Setup to First T RXCLK @15V 300 ns
tapri2 CLSN Inactive Hold to Last T RXCLK @15V 300 ns
Notes:

1. CLSN must be asserted for a continuous period of 110 ns or more. Assertion for less than 110 ns period may or may not
result in CLSN recognition.

2. RXCLK should meet jitter requirements of IEEE 802.3 specification.

3. CLSN assertion before 51.2 s will be indicated as a normal collision. CLSN assertion after 51.2 us will be considered as a
Late Receive Collision.
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SWITCHING CHARACTERISTICS: EADI (Unless otherwise noted, parametric values are
the same between Commercial devices and Industrial devices.)

Parameter
Symbol Parameter Name Test Condition Min Max Unit
teapt SRD Setup to SRDCLK @15V 40 ns
tean2 SRD Hold to SRDCLK @15V 40 ns
teans SF/BD Change to SRDCLK @15V -15 +15 ns
teaD4 ‘EAR Deassertion to SRDCLK (First Rising Edge) @15V 50 ns
teans EAR Assertion after SFD Event (Frame Rejection) @15V 200 51,090 ns
teaDs EAR Assertion @15V 110 ns
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS

Must be Will be
Steady Steady
May Will be
Change Changing
fromHtoL fromHtoL
May Will be
Change Changing
fromLto H from L toH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High-

Impedance

“Off” State

KS000010
SWITCHING TEST CIRCUITS
Sense Point VTHRESHOLD
19436C-48

Normal and Tri-State Outputs
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SWITCHING TEST CIRCUITS
AVoD
52.3Q
DO+ .
Test Point
o >
100 pF == 154 Q
AVss
19436C-49
AUI DO Switching Test Circuit
DVop
‘ 294 0
TXD+ .
o Test Point
o
100 pF == 294 Q
Includes Test
Jig Capacitance
DVss
19436C-50
TXD Switching Test Circuit
DVop
715 Q
TXP+ .
o Test Point
TXP- [>— l
100 pF 715Q
Includes Test
Jig Capacitance
DVss 19436C-51

TXP Outputs Test Circuit
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE

tHIGH
24V
, 20V Z[ 20V
CLK 1.5V Low 1.5V
08V 0.8V
0.4V
:::;] g
tRISE - tRALL
[ v tcye -

19436C-52

CLK Waveform for 5 V Signaling

tHIGH

0.6 VppB
% 0.475 Vppg
Low 0.4 Vppp

0.325 Vppg

0.475 Vppp

CLK 0.4 VDDB
0.325 Vppp

0.2 VDDB

—
tFALL
oy —————— >
19436C-53
CLK Waveform for 3.3 V Signaling
Tx Tx
CLK

__ —— tgy —— -t ——
AD[31:00], C/BE[3:0],

Lk AN\ @ :ANANY

DEVSEL, IDSEL

[-— tSU(GNT) —r-— tH(GNT) —

ELANNNV ¢ AN\

19436C-54

Input Setup and Hold Timing
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AmMD £
SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE
Tx Tx Tx
CLK
[a— tVAL —» B
MIN MAX
AD[31:00] C/BE[3:0],
PAR, FRAME, IRDY, Valid n. X\\\ N\ \X  Vaiid n+1
TRDY, STOP, DEVSEL, :
PERR, SERR WAL(REQ)
MIN MAX
REQ Valid n XANNN\ N\ vaidnsd
19436C-55
Output Valid Delay Timing
Tx Tx Tx
CLK
— b toN
AD[31:00], C/BE[3:0],
PAR, FRAME, IRDY .
. ) ; Valid
TRDY, STOP, l\ \X alidn
DEVSEL, PERR
: [t—— tOFF ———b>
AD[31:00], C/BE[3:0],
PAR, FRAME, IRDY, » \ >____
TRDY, STOP, , Validn ><\
DEVSEL, PERR !
19436C-56
Output Tri-state Delay Timing
A R A A VAV AU AT AV a VAV aNaWal WaWalaWalal
EECS / ' \
EEDI o [t 1\ o [as asfas)a2)ar1]no)
EEDO “ {02 o1 oo\ -
19436C-57

Automatic EEPROM Read Functional Timing
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE

tHIGH (EESK)

tLow (EESK)

—»] tsu (EEDO)

EESK
tH (EEDO)
tyAL (EEDI,EECS) ™
EEDO Stable
~_ tLow (EECS)
EECS /
EEDI /
19436C-58
Automatic EEPROM Read Timing
Tx Tx Tx
CLK
)VAL(ERAL .
MIN | max
ERA Valid n <\\\\\>< Valid n+1
tyAL(EROE)
T M MAX
EROE Valid n ><\\\\\>< Valid n+1
tVAL(ERACiK)
B T min MAX
ERACLK Valid n <\\\\\/ " Valid n+1
tsy(ERD) tH(ERD) )
o A\\\\X ANNNN

Expansion ROM Read Timing

19436C-59
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE

43
20V 1 . z[ 20V
TCK 15V J4 15V
08V 08V
— lg—— — [————
Us tie
e ti2 >
19436C-60
JTAG (IEEE 1149.1) TCK Waveform for 5 V Signaling
————1)2
TCK __/__—\\___/ \I
1_]7 — - tJ8
TDI, TMS
h— th D>
00 XX
g T Yy —]
Output  ——
Signals <><>< ><
U13-mre—1jq4
Input
Signals

19436C-61

JTAG (IEEE 1149.1) Test Signal Timing
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SWITCHING WAVEFORMS: 10BASE-T INTERFACE

TTR

TXD+

TTF

[/ e [\

TXD-
TXP- -L
— = TXMTON -« >
XMT —J{ TXMTOFF L
19436C-62
Transmit Timing
—> .— TpwPLP.
y
TXD+ N~ N
e /] XT A /—\__
TXD- N
TXP- _7 \ /—\
TPWLP TPERL
19436C-63

Idle Link Test Pulse
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SWITCHING WAVEFORMS: 10BASE-T INTERFACE
/ \ A / \ v
/ \ [\ ] \ Lrsar

/ VLTHS+

RXD+
) W A
/ 7 ] 1M o

v/ -/ U/ |

19436C-64

‘ \ A ‘ \ VTsQ+
\ VTHS+

RXD+
) // \\ // \// Ve

J | S— =) - 19436C-65

Receive Thresholds (LRT = 0)
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SWITCHING WAVEFORMS: AUI

xTAL1f1 r‘w (_1 r‘1 r‘w

ISTDCLK
(Note 1)

txi

N

ITXEN /
(Note 1)

ITXDAT+
(Note 1)

DO+

DO-

DO+

Note 1:

Internal signal and is shown for clarification only.

tDOTR

Transmit Timing—Start of Packet

19436C-66

XTAL1

ISTDCLK |

(Note 1)

ITXEN
(Note 1)
1

ITXDAT+
(Note 1)

DO+_j/_
Do-_\\_

Yl

Note 1:

|/
/TN

Bit (n-2)

Bit (n-1)

Internal signal and is shown for clarification only.

Bit (n)

—

tDOETD _F\

Typical > 200 ns

Transmit Timing—End of Packet (Last Bit = 0)

19436C-67
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SWITCHING WAVEFORMS: AUI

STOCLK I I| A A O e
(Note 1 \
1 | 1

e | L lo

DO+ _/ \_ / \ —_—

o \| /N / —

DO+ \_ \ R / \ » tDOETD -———A—

1 0 Typical > 250 ns
Bit (n-2) Bit (n—1) Bit (n) 19436C-68

Note 1:
Internal signal and is shown for clarification only.

Transmit Timing—End of Packet (Last Bit=1)
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SWITCHING WAVEFORMS: AUl

tPwKDI

tpwoDl ™ i+

19436C-69
Receive Timing Diagram
tPwkcl
] L} ]
) L} L}
tpwoc!
tPwWKCI
19436C-70
Collision Timing Diagram
{DOETD
1
DO+~ .
1
1
1
:
i 80 Bit Times ————— ,
' . 19436C-71

Port DO ETD Waveform
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SWITCHING WAVEFORMS: GPSI

(First Bit Preamble) (Last Bit)
fe— tcrr11

. tep12
Transmit

s |\ L ./ /L \

tepa

Transmit
Data ) X X X

(TXDAT)

torr3 tce13

Transmit
Enable
(TXEN)

topTs

Carrier / / / / /

Present toprs
(RXCRS)
(Note 1) tepre e tepte

227

Notes: 19436C-72

1. If RXCRS is not present during transmission, LCAR bit in TMD2 will be set.
2. If CLSN is not present during or shortly after transmission, CERR in CSRO will be set.

Transmit Timing

(First Bit Preamble) (Address Type Designation Bit) (Last Bit)

le—— taPr1—
topR2 topRa

" -\ N

(sROCLK) | topas /

Recehe X X0 X0 G

(RXDAT) tepr

tapRi

Carrier
Present — torrs tapry -

(RXCRS)
= tepR? le— taprio

Collision ;
(CLSN),

Active

tepart .
e . sz"' —_—
?gﬂgﬁ;‘ (No Collision)

Inactive I
19436C-73

Y

Receive Timing
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SWITCHING WAVEFORMS: EADI

Preamble Data Field
soo L T UL UL UL
L -— -—
SRD one ZeroIOneI _ | sFo |[sito]sit1]si2]ia[Bi 4] B [sits|sito] _ [8i7]Bits
teAD1 <
teAD2
SF/BD - _/_—__.
: tEAD4 tEAD3 : tEAD3 >
oo Accept |
EAR Reject
< tEADS
ja—— tEADE ——»

19436C-74

EAD! Reject Timing
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PHYSICAL DIMENSIONS*

PQB132

Plastic Quad Flat Pack, Trimmed and Formed

(measured in inches)

e
Y,

Trademarks
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1.075
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—— —
[ — p———y 1‘097
I
\ '
HIN\V ‘
‘\ Pin 66
0.008
0.012 )
TOP VIEW
0.025 BASIC —» [e— —8+gg
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5t So—p —T=(T SEATING
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PHYSICAL DIMENSIONS

PQB132
Molded Carrier Ring Plastic Quad Flat Pack
(measured in inches, Ring measured in millimeters)
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- 4550 4613
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- 37.87 _41.63 -
35.15 38.13
3525 215 =3
-t e
Z1 1.097 _ 32.25 72
1.50 DIA. SV 7 R T T R—— 1.50 DIA.
-—-244 1103 .
i 4 - 222 Pin 33
 DEE— —Pin 66 % /
A Ps.
45.87 N : q
#.13 =
45.50 :
45.90
32.1
41.37 32.22 — —
1163
1.097
1.103
37.87 )
38.13 .944 /—Pln 99
952 _—
35.15 %; — O
35.25 (7
‘ ) N
L
| ' - / \Pin 1
N AN
A4 NS
~C] A 750 %NOM-
1.50 DIA. NOM. Pin 132
AT Y 4.80
1803 SIDE VIEW }
16-0000038-PQB-1
PQB132 (Molded)
DA84
6-14-94 ae
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. PHYSICAL DIMENSIONS*

PQT144
Thin Quad Flat Pack (measured in inches)

Hhanamasshnmmaneony

=< | =
== | e
= | ==
== ' == 21.80
== J == 22.20
————— ——— 19.80
== | == 20.20
== : =
= | ==
[ o |
= i =
(R REEEEEEREEERERRRE
+
19.80
20.20
_ 21.80 _
22.20 o
‘ /\'* 110 - 13°
1.35 i i
145 wlilalililalililitalili] _nuu]juu\7 1.60 MAX
16-038-PQT-2_AH
- ] [ l— 11°-13° PQT144
o 017 0.50 BSC 5-4-95 ae
1.00 REF. 27

“For reference only. BSC is an ANSI standard for Basic Space Centering.
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‘ APPENDIX A

PCnet-PCI Il Compatible Media Interface Modules

P

PCnet-PCI

COMPATIBLE 10BASE-T

FILTERS AND TRANSFORMERS

The table below provides a sample list of PCnet-PCI Il

available from various vendors. Contact the respective

manufacturer for a complete and updated listing

compatible 10BASE-T filter and transformer modules

of components.

Filters
Filters Filters Filters Transformers
and Transformers | Transformers Resistors
Manufacturer Part No. Package Transformers and Choke Dual Chokes Dual Chokes
Bel Fuse A556-2006-DE | 16-pin 0.3 DIL N
Bel Fuse 0556-2006-00 | 14-pin SIP N
Bel Fuse 0556-2006-01 | 14-pin SIP )
Bel Fuse 0556-6392-00 | 16-pin 0.5 DIL v
Halo Electronics | FD02-101G 16-pin 0.3 DIL v
Halo Electronics | FD12-101G 16-pin 0.3 DIL v
Halo Electronics | FD22-101G 16-pin 0.3 DIL v
PCA Electronics | EPA1990A 16-pin 0.3 DIL v
PCA Electronics | EPA2013D 16-pin 0.3 DIL v
PCA Electronics EPA2162 16-pin 0.3 SIP )
Pulse Engineering | PE-65421 16-pin 0.3 DIL v
Pulse Engineering | PE-65434 16-pin 0.3 SIL v
Pulse Engineering | PE-65445 16-pin 0.3 DIL N
Pulse Engineering | PE-65467 12-pin 0.5 SMT v
Valor Electronics | PT3877 16-pin 0.3 DIL N
Valor Electronics | FL1043 16-pin 0.3 DIL )
Am79C970A A-1
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various vendors. Contact the respective manufacturer

PCnet-PCI Il Compatible AUl Isolation
. for a complete and updated listing of components.

Transformers

The table below provides a sample list of PCnet-PCl I
compatible AUI isolation transformers available from

Manufacturer Part No. Package Description
Bel Fuse A553-0506-AB 16-pin 0.3 DIL 50 pH
Bel Fuse S$553-0756-AE 16-pin 0.3 SMD 75 uH
Halo Electronics TDO01-0756K 16-pin 0.3 DIL 75 uH
Halo Electronics TG01-0756W 16-pin 0.3 SMD 75 pH
PCA Electronics EP9531-4 16-pin 0.3 DIL 50 pH
Pulse Engineering PE64106 16-pin 0.3 DIL 50 uH
Pulse Engineering PE65723 16-pin 0.3 SMT 75 pH
Valor Electronics LT6032 16-pin 0.3 DIL 75 puH
Valor Electronics ST7032 16-pin 0.3 SMD 75 puH

PCnet-PCl Il Compatible DC/DC

Converters

vendors. Contact the respective manufacturer for a
complete and updated listing of components.

The table below provides a sample list of PCnet-PCI Ii

compatible DC/DC converters available from various

Manufacturer Part No. Package Voltage Remote On/Off
Halo Electronics DCUO0-0509D 24-pin DIP 5/-9 No
Halo Electronics DCU0-0509E 24-pin DIP 5/-9 Yes
PCA Electronics EPC1007P 24-pin DIP 5/-9 No
PCA Electronics EPC1054P 24-pin DIP 5/-9 Yes
PCA Electronics EPC1078 24-pin DIP 5/-9 Yes
Valor Electronics PM7202 24-pin DIP 5/-9 No
Valor Electronics PM7222 24-pin DIP 5/-9 Yes

A-2
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MANUFACTURER CONTACT
INFORMATION

Contact the following companies for further informa-
tion on their products.

Company U.S. and Domestic Asia Europe
Bel Fuse Phone: (201) 432-0463 852-328-5515 33-1-69410402
FAX:  (201) 432-9542 852-352-3706 33-1-69413320
Halo Electronics Phone: (415) 969-7313 65-285-1566 ’
FAX:  (415) 367-7158 65-284-9466
PCA Electronics Phone: (818) 892-0761 852-553-0165 33-1-44894800
(HPC in Hong Kong) FAX:  (818) 894-5791 852-873-1550 33-1-42051579
Pulse Engineering Phone: (619) 674-8100 852-425-1651 353-093-24107
FAX:  (619) 675-8262 852-480-5974 353-093-24459
Valor Electronics Phone: (619) 537-2500 852-513-8210 49-89-6923122
FAX:  (619) 537-2525 852-513-8214 49-89-6926542
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1

Recommendation for Power and Ground

Decoupling

The mixed analog/digital circuitry in the PCnet-PCI If
make it imperative to provide noise-free power and
ground connections to the device. Without clean power
and ground connections, a design may suffer from high
bit error rates or may not function at all. Hence, it is
highly recommended that the guidelines presented here
are followed to ensure a reliable design.

Decoupling/Bypass Capacitors: Adequate decoupling
of the power and ground pins and planes is required by
all PCnet-PCI Il designs. This includes both low-fre-
quency bulk capacitors and high frequency capacitors.
Itis recommended that at least one low-frequency bulk
(e.g. 22 pF) decoupling capacitor be used in the area of

the PCnet-PCl Il device. The bulk capacitor(s) should be
connected directly to the power and ground planes. [n
addition, at least 8 high frequency decoupling capaci-
tors (e.g. 0.1 uF multilayer ceramic capacitors) should
be used around the periphery of the PCnet-PCl Il device
to prevent power and ground bounce from affecting de-
vice operation. To reduce the inductance between the
power and ground pins and the capacitors, the pins
should be connected directly to the capacitors, rather
than through the planes to the capacitors. The sug-
gested connection scheme for the capacitors is shown
in the figure below. Note also that the traces connecting
these pins to the capacitors should be as wide as possi-
ble to reduce inductance (15 mils is desirable).

Via to the Power Plane

¥’

| Voo/Voos
X
PCnet A
Vss/Vssa

Via to the Ground Plane

Correct

Voo/Voos O VooVoos

PCnet E PCnet

Vss/Vssa O Vso/Vssa

Correct Incorrect
19436C-73

The most critical pins in the layout of a PCnet-PCl I
design are the 4 analog power and 2 analog ground
pins, AVDD[1—4] and AVSS[1-2], respectively. All of
these pins are located in one corner of the device, the
“analog corner.” Specific functions and layout
requirements of the analog power and ground pins are
given below.

AVSS1 and AVDD3: These pins provide the power and
ground for the Twisted Pair and AUl drivers. In addition
AVSS1 serves as the ground for the logic interfaces in
the 20 MHz Crystal Oscillator. Hence, these pins canbe

very noisy. A dedicated 0.1 puF capacitor between these
pins is recommended.

AVSS2 and AVDD2: These pins are the most critical
pins on the PCnet-PClI Il device because they provide
the power and ground for the phase-lock loop (PLL) por-
tion of the chip. The voltage-controlled oscillator (VCO)
portion of the PLL is sensitive to noise in the
60 kHz — 200 kHz. range. To prevent noise in this
frequency range from disrupting the VCO, it is strongly
recommended that the low-pass filter shown below be
implemented on these pins.

Am79C970A
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Voo plane
s
) 33 uF to 10 uF
AVDD2
0.1uF| 1Qto10Q
AVSS2 —AM ‘
PCnet-PCI I Vss plane
19436C-74

To determine the value for the resistor and capacitor,
the formula is:

R*C 288

Where Ris in Ohms and C is in microfarads. Some pos-
sible combinations are given below. To minimize the
voltage drop across the resistor, the R value should not
be more than 10 Q.

R C
27Q 33 uF
43Q | 22pF
68Q | 15uF
10Q 10 uF

AVSS2 and AVDD2/AVDD4: These pins provide power
and ground for the AU! and twisted pair receive circuitry.
In addition, as mentioned earlier, AVSS2 and AVDD2
provide power and ground for the phase-lock loop por-
tion of the chip. Except for the filter circuit already
mentioned, no specific decoupling is necessary on
these pins.

AVDD1: AVDD1 provides power for the control and in-
terface logic in the PLL. Ground for this logic is provided
by digital ground pins. No specific decoupling is neces-
sary on this pin.

Special Note for Adapter Cards: In adapter card de-
signs, itis important to utilize all available power and
ground pins available on the bus edge connector. In
addition, the connection from the bus edge connector to
the power or ground plane should be made through
more than one via and with wide traces (15 mils desir-
able) wherever possible. Following these recommenda-
tions results in minimal inductance in the power and
ground paths. By minimizing this inductance, ground
bounce is minimized.

Seelalso the PCnet Family Board Design and Layout
Recommendations applications note (PID# 19595) for
additional information.
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P

Alternative Method for Initialization

The PCnet-PClI Il controller may be initialized by per-
forming 1/O writes only. That is, data can be written di-
rectly to the appropriate control and status registers
(CSR instead of reading from the initialization Block in

memory). The registers that must be written are shown
in the table below. These register writes are followed by
writing the START bit in CSRO0.

Control and Status Register Comment
CSR2 IADR[31:16]"
CSR8 LADRF[15:0]
CSR9 LADRF([31:16]
CSR10 LADRF[47:32]
CSR11 LADRF[63:48]
CSR12 PADR[15:0]
CSR13 PADR[31:16]
CSR14 PADR[47:32]
CSR15 Mode

CSR24-25 BADR

CSR30-31 BADX
CSR47 POLLINT
CSR76 RCVRL
CSR78 XMTRL

Note:

1. The INIT bit must not be set or the initialization block will be accessed instead.

*  Needed only if SSIZE32 = 0.
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Look-Ahead Packet Processing (LAPP) Concept

Introduction of the LAPP Concept

A driver for the PCnet-PCl Il controller would normally
require that the CPU copy receive frame data from the
controllers buffer space to the applications buffer space
after the entire frame has been received by the control-
ler. For applications that use a ping-pong windowing
style, the traffic on the network will be halted until the
current frame has been completely processed by the
entire application stack. This means that the time be-
tween last byte of a receive frame arriving at the clients
Ethernet controller and the clients transmission of the
first byte of the next outgoing frame will be separated by:

1. The time that it takes the clients CPUs interrupt
procedure to pass software control from the cur-
rent task to the driver

2. plus the time that it takes the client driver to pass
the header data to the application and request an
application buffer

3. plus the time that it takes the application to gener-
ate the buffer pointer and then return the buffer
pointer to the driver

4. plus the time that it takes the client driver to trans-
fer all of the frame data from the controllers buffer
space into the applications buffer space and then
call the application again to process the complete
frame

5. plus the time that it takes the application to proc-
ess the frame and generate the next outgoing
frame

6. plus the time that it takes the client driver to set up
the descriptor for the controller and then write a
TDMD bit to CSR0O

The sum of these times can often be about the same as
the time taken to actually transmit the frames on the
wire, thereby yielding a network utilization rate of less
than 50%.

An important thing to note is that the PCnet-PCl |l con-
trollers data transfers to its buffer space are such that
the system bus is needed by the PCnet-PCl Il controller

for approximately 4% of the time. This leaves 96% of the

system bus bandwidth for the CPU to perform some of

the inter-frame operations in advance of the completion
of network receive activity, if possible. The question
then becomes: how much of the tasks that need to be
performed between reception of a frame and transmis-
sion of the next frame can be performed before the re-
ception of the frame actually ends at the network, and
how can the CPU be instructed to perform these tasks
during the network reception time?

The answer depends upon exactly what is happeningin
the driver and application code, but the steps that can be
performed at the same time as the receive data are ar-
riving include as much as the first 3 steps and part of the
4" step shown in the sequence above. By performing
these steps before the entire frame has arrived, the
frame throughput can be substantially increased.

A goodincrease in performance can be expected when
the first 3 steps are performed before the end of the net-
work receive operation. A much more significant per-
formance increase could be realized if the PCnet-PCI Il
controller could place the frame data directly into the ap-
plications buffer space; (i.e., eliminate the need for step
4.) In order to make this work, itis necessary that the ap-
plication buffer pointer be determined before the frame
has completely arrived, then the buffer pointer in the
next descriptor for the receive frame would need to be
modified in order to direct the PCnet-PClI Il controller to
write directly to the application buffer. More details on
this operation will be given later..

An alternative modification to the existing system can
gain a smaller, but still significant improvement in per-
formance. This alternative leaves step 4 unchanged in
that the CPU is still required to perform the copy opera-
tion, but it allows a large portion of the copy operation to
be done before the frame has been completely received
by the controller; i.e., the CPU can perform the copy op-
eration of the receive data fromthe PCnet-PCl Il control-
lers buffer space into the application buffer space before
the frame data has completely arrived from the network.
This allows the copy operation of step 4 to be performed
concurrently with the arrival of network data, rather
than sequentially, following the end of network
receive activity.
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OQutline of the LAPP Flow

This section gives a suggested outline for a driver that
utilizes the LAPP feature of the PCnet-PClI Il controller.

Note: The labels in the following text are used as refer-
ences in the timeline diagram that follows.

SETUP:

The driver should set up descriptors in groups of 3, with
the OWN and STP bits of each set of three descriptors to
read as follows: 11b, 10b, 00b.

An option bit (LAPPEN) exists in CSR3, bit position 5;
the software should set this bit; When set, the LAPPEN
‘bit directs the PCnet-PCI Il controller to generate an
INTERRUPT when STP has been written to a receive
descriptor by the PCnet-PClI Il controller.

FLOW:

The PCnet-PClI Il controller polls the current receive de-
scriptor at some point in time before a message arrives.
The PCnet-PCl |l controller determines that this receive
buffer is OWNed by the PCnet-PCI 1l controller and it
stores the descriptor information to be used when a
message does arrive.

NO: Frame preamble appears on the wire, followed by
SFD and destination address.

N1: The 64th byte of frame data arrives from the wire.
This causes the PCnet-PCl Il controller to begin
frame data DMA operations to the first buffer.

CO0: When the 64th byte of the message arrives, the
PCnet-PCI Il controller performs a lookahead
operation to the next receive descriptor. This
descriptor should be owned by the
PCnet-PC1 Il controller.

C1: ThePCnet-PCl Il controller intermittently requests
the bus to transfer frame data to the first buffer as it
arrives on the wire.

S1: The driver remains idle.

C2: When the PCnet-PCl Il controller has completely
filled the first buffer, it writes status to the
first descriptor.

C3: When the first descriptor for the frame has been
written, changing ownership from the PCnet-PCI
Il controller to the CPU, the PCnet-PCl [l controller
will generate an SRP INTERRUPT. (This interrupt
appears as a RINT interrupt in CSR0).

S1: The SRP INTERRUPT causes the CPU to switch
tasks to allow the PCnet-PCl Il controllers driver
to run. :

C4: During the CPU interrupt-generated task switch-
ing, the PCnet-PCI Il controller is performing a
lookahead operation to the third descriptor. At this
point in time, the third descriptor is owned by
the CPU.

S2:

S3:

C5:

S4:

S5:

Cé:

Note: Even though the third buffer is not owned by
the PCnet-PCl Il controller, existing AMD Ethernet
controllers will continue to perform data DMA into
the buffer space that the controller already owns
(i.e., buffer number 2). The controller does not
know if buffer space in buffer number 2 will be suf-
ficient or not, for this frame, but it has no way to tell
except by trying to move the entire message into
that space. Only when the message does not fit
will it signal a buffer error condition — there is no
need to panic at the point that it discovers that it
does not yet own descriptor number 3.

The first task of the drivers interrupt service rou-
tine is to collect the header information from the
PCnet-PCl |l controllers first buffer and pass it to
the application.

The application will return an application buffer
pointer to the driver. The driver will add an offset to
the application data buffer pointer, since the
PCnet-PClI Il controller will be placing the first por-
tion of the message into the first and second buff-
ers. (The modified application data buffer pointer
will only be directly used by the PCnet-PCl il con-
troller when it reaches the third buffer.) The driver
will place the modified data buffer pointer into
the final descriptor of the group (#3) and will
grant ownership of this descriptor to the
PCnet-PClI Il controller.

Interleaved with S2, S3 and S4 driver activity, the
PCnet-PCI Il controller will write frame data to
buffer number 2.

The driver will next proceed to copy the contents
of the PCnet-PCl Il controllers first buffer to the be-
ginning of the application space. This copy will be
to the exact (unmodified) buffer pointer that was
passed by the application.

After copying all of the data from the first buffer
into the beginning of the application data buffer,
the driver will begin to poll the ownership bit of the
second descriptor. The driver is waiting for the
PCnet-PCI Il controller to finish filling the
second buffer.

At this point, knowing that it had not previously
owned the third descriptor, and knowing that the
current message has not ended (there is more
data in the FIFO), the PCnet-PCI Il controller will
make a last ditch lookahead to the final (third) de-
scriptor. This time, the ownership will be TRUE
(i.e. the descriptor belongs to the controller), be-
cause the driver wrote the application pointer into
this descriptor and then changed the ownership to
give the descriptor to the PCnet-PCI Il controller
back at S3. Note that if steps S1, S2 and S3 have
not completed at thistime, a BUFF error will result.
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C7: After filling the second buffer and performing the

S6:

Cs:

last chance lookahead to the next descriptor, the
PCnet-PCI Il controller will write the status and
change the ownership bit of descriptor number 2.

After the ownership of descriptor number 2 has
been changed by the PCnet-PClI Il controller, the
next driver poll of the 2nd descriptor will show
ownership granted to the CPU. The driver now
copies the data from buffer number 2 into the
middle section of the application buffer space.
This operation is interleaved with the C7 and
C8 operations.

The PCnet-PCl Il controller will perform data DMA
to the last buffer, whose pointer is pointing to ap-
plication space. Data entering the last buffer will
not need the infamous double copy that is required
by existing drivers, since it is being placed directly
into the application buffer space.

N2:
S7:

C9:

S8:

S9:

S10:

The message on the wire ends.

When the driver completes the copy of buffer
number 2 data to the application buffer space, it
begins polling descriptor number 3.

When the PCnet-PClI Il controller has finished all
data DMA operations, it writes status and changes
ownership of descriptor number 3.

The driver sees that the ownership of descriptor
number 3 has changed, and it calls the application
to tell the application that a frame has arrived.

The application processes the received frame and
generates the next TX frame, placing it into a
TX buffer.

The driver sets up the TX descriptor for the PCnet-
PCI Il controller.
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Ethernet
Controller
activity:

Ethernet
Wire
activity:

C9: Controller writes descriptor #3.

. C8: Controller is performing intermittent
N2: FOM bursts of DMA o fill data buffer #3. | Sy

C7: Controller writes descriptor #2.

C6: "Last chance" lookahead to

descriptor #3 (OWN). _f_

C5: Controller is performing intermittent
bursts of DMA to fill data buffer #2.

-
C4: Lookahead to descriptor #3 (OWN).
C3: SRP interrupt
is generated.

C2: Controller writes descriptor #1.

N

—f—

packet data arriving

Buffer
c #1

-

: Controller is performing intermittent
bursts of DMA to fill data buffer #1.

—
CO: Lookahead to descriptor #2.
N1: 64th byte of packet ____

data arrives.

—

NO: Packet preamble, SFD
and destination address
are arriving.

Software
activity:

S10: Driver sets up TX descriptor.

S9: Application processes packet, generates TX packet.
S8: Driver calls application
{ to tell application that
packet has arrived.
S7: Driver polls descriptor of buffer #3.

S6: Driver copies data from buffer #2 to the application buffer.

S5: Driver polls descriptor #2.
-

S4: Driver copies data from buffer #1 to the application buffer.

pointer to descriptor #3.

S2: Driver call to application to
get application buffer pointer.

-5 } {83: Driver writes modified application
—

S1: Interrupt latency.

SO0: Driver is idle.

19436B-75

Figure D1. LAPP Timeline

LAPP Software Requirements

Software needs to set up a receive ring with descriptors
formed into groups of 3. The first descriptor of each
group should have OWN = 1 and STP = 1, the.second
descriptor of each group should have OWN = 1 and
STP =0. The third descriptor of each group should have
OWN =0 and STP = 0. The size of the first buffer (as

indicated in the first descriptor), should be at least equal
to the largest expected header size; however, for maxi-
mum efficiency of CPU utilization, the first buffer size
should be larger than the header size. It should be equal
to the expected number of message bytes, minus the
time needed for Interrupt latency and minus the

D-4
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application call latency, minus the time needed for the
driver to write to the third descriptor, minus the time
needed for the driver to copy data from buffer #1 to the
application buffer space, and minus the time needed for
the driver to copy data from buffer #2 to the application
buffer space. Note that the time needed for the copies
performed by the driver depends upon the sizes of the
2nd and 3rd buffers, and that the sizes of the second and
third buffers need to be setaccording to the time needed
for the data copy operations! This means that an

iterative self-adjusting mechanism needs to be placed
into the software to determine the correct buffer sizing
for optimal operation. Fixed values for buffer sizes may
be used; in such a case, the LAPP method will still pro-
vide a significant performance increase, but the per-
formance increase will not be maximized.

The following diagram illustrates this setup for a receive

ring size of 9:

Descriptor OWN=1 STP=1

#1 SIZE = A-(S1+52+53+54+56)
Descriptor OWN=1 STP=0

#2 SIZE = S1+52+S3+54
Descriptor OWN=0 STP=0

#3 SIZE = S6
Descriptor OWN=1 STP=1

#4 SIZE = A-(S1+52+S3+54+56)
Descriptor [ OWN=1 STP=0

#5 SIZE = S1+52+53+54
Descriptor OWN=0 STP=0

#6 SIZE = S6
Descriptor OWN=1 STP=1

#7 SIZE = A-(S1+S2+S3+54+56)
Descriptor OWN=1 STP=0

#8 SIZE = S1+82+S3+54
Descriptor OWN=0 STP=0

#9 SIZE = S6

A = Expected message size in bytes

S1 = Interrupt latency

S2 = Application call latency

S3 = Time needed for driver to write
to third descriptor

S4 = Time needed for driver to copy
data from buffer #1 to
application buffer space

S6 = Time needed for driver to copy
data from buffer #2 to
application buffer space

Note that the times needed for tasks S1,
S2, 83, 54, and S6 should be divided by
0.8 microseconds to yield an equivalent
number of network byte times before
subtracting these quantities from the
expected message size A.

19436B-76

Figure D2. LAPP 3 Buffer Grouping

LAPP Rules for Parsing of Descriptors

When using the LAPP method, software must use a
modified form of descriptor parsing as follows:

a Software will examine OWN and STP to determine
where a RCV frame begins. RCV frames will only
begin in buffers that have OWN = 0 and STP = 1.

O Software shall assume that a frame continues until
it finds either ENP = 1 or ERR= 1.

O Software must discard all descriptors with
OWN =0 and STP = 0 and move to the next
descriptor when searching for the beginning of a
new frame; ENP and ERR should be ignored by
software during this search.

B Software cannot change an STP value in the re-
ceive descriptor ring after the initial setup of the

ring is complete, even if software has ownership of
the STP descriptor unless the previous STP de-
scriptor in the ring is also OWNED by the software.

When LAPPEN = 1, then hardware will use a modified
form of descriptor parsing as follows:

8 The controller will examine OWN and STP to de-
termine where to begin placing a RCV frame. A
new RCV frame will only begin in a buffer that has
OWN=1and STP =1.

o The controller will always obey the OWN bit for
determining whether or not it may use the next
buffer for a chain.

@ The controller will always mark the end of a frame
with either ENP = 1 or ERR= 1.

Am79C970A
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The controller will discard all descriptors with
OWN = 1 and STP = 0 and move to the next de-
scriptor when searching for a place to begin a new
frame. It discards these descriptors by simply
changing the ownership bit from OWN=1 to
OWN =0. Such a descriptor is unused for receive
purposes by the controller, and the driver must
recognize this. (The driver will recognize this if it
follows the software rules).

The controller will ignore all descriptors with
OWN = 0 and STP = 0 and move to the next

descriptor when searching for a place to begin a
new frame. In other words, the controller is al-
lowed to skip entries in the ring that it does not
own, but only whenitis looking for a place to begin
a new frame.

Some Examples of LAPP Descriptor
Interaction

Choose an expected frame size of 1060 bytes. Choose
buffer sizes of 800, 200 and 200 bytes.

B Assume that a 1060 byte frame arrives correctly, -

software is smooth. The descriptors will have

and that the timing of the early interrupt and the changed from:
Descriptor Before the Frame Arrives After the Frame has Arrived Comments
Number
OWN STP ENP' OWN STP ENP* (After frame arrival)

1 1 1 X 0 1 0 Bytes 1-800
2 1 0 X 0 0 0 Bytes 801-1000
3 0 0 - X 0 0 1 Bytes 1001-1060
4 1 1 X 1 1 X Controller’s current location
5 1 0 X 1 0 X Not yet used
6 0 0 X 0 0 X Not yet used

etc. 1 1 X 1 1 X Not yet used

'ENP or ERR

B Assume that instead of the expected 1060 byte

frame, a 900 byte frame arrives, either because

there was an error in the network, or because this
is the last frame in a file transmission sequence.

Descriptor Before the Frame Arrives After the Frame has Arrived Comments
Number
OWN STP ENP' OWN STP ENP* (After frame arrival)
1 1 1 X 0 1 0 Bytes 1-800
2 1 0 X 0 0 1 Bytes 801-900
3 0 0 X 0 0 7" Discarded buffer
4 1 1 X 1 1 X Controller's current location
5 1 0 X 1 0 X Not yet used
6 0 0 X 0 0 X Not yet used
etc. 1 1 X 1 1 X Not yet used
" ENP or ERR
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Note thatthe PCnet-PCl Il controller might write a ZERO
to ENP location in the 3rd descriptor. Here are the
two possibilities:

1. If the controller finishes the data transfers into
buffer number 2 after the driver writes the applica-
tions modified buffer pointer into the third descrip-
tor, then the controller will write a ZERO to ENP for
this buffer and will write a ZERO to OWN and STP.

2. If the controller finishes the data transfers into
buffer number 2 before the driver writes the appli-
cations modified buffer pointer into the third de-
scriptor, then the controller will complete the frame
in buffer number two and then skip the then un-
owned third buffer. In this case, the PCnet-PClI Il
controller will not have had the opportunity to
RESET the ENP bit in this descriptor, and it is pos-
sible that the software left this bit as ENP=1 from
the last time through the ring. Therefore, the soft-
ware must treat the location as a don't care; The
rule is, after finding ENP=1 (or ERR=1) in descrip-
tor number 2, the software must ignore ENP bits
until it finds the next STP=1.

Assume that instead of the expected 1060 byte
frame, a 100 byte frame arrives, because there
was an error in the network, or because this is the
last frame in a file transmission sequence, or per-
haps because it is an acknowledge frame.

* Same as note in case 2 above, except that in this case,
itis very unlikely that the driver can respond to the inter-
rupt and get the pointer from the application before the
PCnet-PCl I controller has completed its poll of the next
descriptors. This means that for almost all occurrences
of this case, the PCnet-PClI Il controller will not find the
OWN bit set for this descriptor and therefore, the ENP
bit will almost always contain the old value, since the
PCnet-PCl [l controller will not have had an opportunity
to modify it.

** Note that even though the PCnet-PCl Il controller will
write a ZERO to this ENP location, the software should
treat the location as a don't care, since after finding the
ENP=1 in descriptor number 2, the software should ig-
nore ENP bits until it finds the next STP=1.

Descriptor Before the Frame Arrives After the Frame has Arrived Comments
Number
OWN STP ENP' OWN STP ENP* (After frame arrival)

1 1 1 X 0 1 1 Bytes 1-100
2 1 0 X 0 0 o Discarded buffer
3 0 0 X 0 0 2 Discarded buffer
4 1 1 X 1 1 X Controller's current location

5 1 0 X 1 0 X Not yet used
6 0 0 X 0 0 X Not yet used

etc. 1 1 X 1 1 X Not yet used

* ENPor ERR ’

Buffer Size Tuning

For maximum performance, buffer sizes should be ad-
justed depending upon the expected frame size and the
values of the interrupt latency and application call la-
tency. The best driver code will minimize the CPU utili-
zation while also minimizing the latency from frame end
on the network to frame sent to application from driver
(frame latency). These objectives are aimed at
increasing throughput on the network while decreasing
CPU utilization.

Note that the buffer sizes in the ring may be altered at
any time that the CPU has ownership of the correspond-
ing descriptor. The best choice for buffer sizes will maxi-
mize the time that the driver is swapped out, while
minimizing the time from the last byte written by the

PCnet-PCI |l controller to the time that the data is
passed from the driver to the application. In the diagram,
this corresponds to maximizing SO, while minimizing the
time between C9 and S8. (The timeline happens to
show a minimal time from C9 to S8.)

Note that by increasing the size of buffer number 1, we
increase the value of S0. However, when we increase
the size of buffer number 1, we also increase the value
of S4. Ifthe size of buffer number 1 is too large, then the
driver will not have enough time to perform tasks S2, S3,
S4, S5 and S6. The result is that there will be delay from
the execution of task C9 until the execution of task S8. A
perfectly timed system will have the values for S5 and
S7 at a minimum.
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An average increase in performance can be achieved if
the general guidelines of buffer sizes in figure 2 is fol-
lowed. However, as was noted earlier, the correct sizing
for buffers will depend upon the expected message size.
There are two problems with relating expected message
size with the correct buffer sizing:

1. Message sizes cannot always be accurately pre-
dicted, since a single application may expect differ-
ent message sizes at different times, therefore, the
buffer sizes chosen will not always maximize
throughput.

2. Within a single application, message sizes might
be somewhat predictable, but when the same
driver is to be shared with multiple applications,
there may not be a common predictable message
size.

Additional problems occur when trying to define the cor-
rect sizing because the correct size also depends upon
the interrupt latency, which may vary from system to
system, depending upon both the hardware and the
software installed in each system.

In order to deal with the unpredictable nature of the mes-
sage size, the driver canimplement a self tuning mecha-
nism that examines the amount of time spent in tasks S5
and S7 as such: while the driver is polling for each de-
scriptor, it could count the number of poll operations per-
formed and then adjust the number 1 buffer size to a
larger value, by adding “t” bytes to the buffer count, if the
number of poll operations was greater than “x". If fewer
than “x” poll operations were needed for each of S5 and
S7, then the software should adjust the buffer size to a
smaller value by, subtracting “y” bytes from the buffer
count. Experiments with such a tuning mechanism must
be performed to determine the best values for “X”
and “y”.

Note whenever the size of buffer number 1 is adjusted,
buffer sizes for buffer number 2 and buffer 3 should also
be adjusted.

In some systems, the typical mix of receive frames on a
network for a client application consists mostly of large
data frames, with very few small frames. In this case, for
maximum efficiency of buffer sizing, when a frame ar-
rives under a certain size limit, the driver should not ad-
just the buffer sizes in response to the short frame.

An Alternative LAPP Flow—the TWO Interrupt
Method

An alternative to the above suggested flow is to use two
interrupts, one at the start of the receive frame and the
other atthe end of the receive frame, instead of just look-
ing for the SRP interrupt as was described above. This
alternative attempts to reduce the amount of time that
the software wastes while polling for descriptor own bits.
This time would then be available for other CPU tasks. It
also minimizes the amount of time the CPU needs for
data copying. This savings can be applied to other
CPU tasks.

The time from the end of frame arrival on the wire to de-
livery of the frame to the application is labeled as frame
latency. For the one-interrupt method, frame latency is
minimized, while CPU utilization increases. For the two-
interrupt method, frame latency becomes greater, while
CPU utilization decreases.

Note that some of the CPU time that can be applied to
non-Ethernet tasks is used for task switching in the
CPU. One task switch is required to swap a non-Ether-
net task into the CPU (after S7A) and a second task
switch is needed to swap the Ethernet driver back in
again (at S8A). If the time needed to perform these task
switches exceeds the time saved by not polling descrip-
tors, then there is a net loss in performance with this
method. Therefore, the LAPP method implemented
should be carefully chosen.
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Figure D3 shows the event flow for the two-interrupt method:

Ethernet Ethernet Software
Wire Controller activity:
activity: activity:
S10: Driver sets up TX descriptor.
S9: Application processes packet, generates TX packet.
S8: Driver calls application
to tell application that
Ci0:ERPintervpty S_BA: Interrupt latency: packet has arrived.
isgenerated. { — ~ § T TTTTTTTTTTTTTTTTTTTTT
C9: Controlier writes descriptor #3. S7: Driver is swapped out, allowing a non-Etherenet
application to run.
C8: Controller is performing intermittent S7A: Driver Interrupt Service
bursts of DMA to fill data buffer #3. Routine executes
N2: EOM Buff RETURN.
(IS ‘;39" S6: Driver copies data from buffer #2 to the application buffer.
C7: Controller writes descriptor #2.
P S5: Driver polls descriptor #2.
C6: “Last chance" lookahead to
descriptor #3 (OWN). T
S4: Driver copies data from buffer #1 to the application buffer.
C5: Controller is performing intermittent
bursts of DMA 1o fill data buffer #2. —— $3: Driver wiites modified application
Buffer } { pointer to descriptor #3.
b #2 — S2: Driver call to application to
C4: Lookahead to descriptor #3 (OWN). S1: Interrupt latency. get application buffer pointer.
C3: SRP interrupt i .
= is generated. -
g C2: Controller writes descriptor #1.
< -
]
[
©
g
[3}
@
a.
Buffer S0: Driver is idle.
C1: Controller is performing intermittent #
bursts of DMA to fill data buffer #1.
—
CO: Lookahead to descriptor #2.
| N1: 64th byte of packet ___
data arrives. i
—
NO: Packet preamble, SFD
and destination address
are arriving.

194368-77
Figure D3. LAPP Timeline for TWO-INTERRUPT Method
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Figure D4 shows the buffer sizing for the two-interrupt
method. Note that the second buffer size will be about
the same for each method.

Descriptor
#1
Descriptor
#2
Descriptor
#3
Descriptor
#4
Descriptor
#5
Descriptor
#6
Descriptor
#7
Descriptor
#8

Descriptor
#9

OWN =1 STP=1
SIZE = HEADER_SIZE (minimum 64 bytes)
OWN =1 STP=0 A = Expected message size in bytes
SIZE = S1+52+53+54 S1=Interrupt latency

S2 = Application call latency
OWN=0 STP=0 S3 = Time needed for driver to write
SIZE = 1518 - (S1+52+S3+S4+HEADER_SIZE) to third descriptor

S4 = Time needed for driver to copy .
OWN =1 STP=1 data from buffer #1 to
SIZE = HEADER_SIZE (minimum 64 bytes) application buffer space

S6 = Time needed for driver to copy
OWN =1 STP=0 data from buffer #2 to
SIZE = S1+52+53+54 application buffer space
OWN=0 STP=0

SIZE = 1518 - (S1+52+83+S4+HEADER_SIZE)

OWN =1 STP=1
SIZE = HEADER_SIZE (minimum 64 bytes)

Note that the times needed for tasks S1,
S2, 83, S4, and S6 should be divided by
0.8 microseconds to yield an equivalent

OWN =1 STP=0
SIZE = S1+52+S3+S4

number of network byte times before
subtracting these quantities from the
expected message size A.

OWN =0 STP=0
SIZE = 1518 - (S1+52+53+54+HEADER_SIZE)

19436B-78

Figure D4. LAPP 3 Buffer Grouping for TWO-INTERRUPT Method

There is another alternative which is a marriage of the
two previous methods. This third possibility would use
the buffer sizes set by the two-interrupt method, but
would use the polling method of determining frame end.
This will give good frame latency but at the price of very
high CPU utilization.

Andstill, there are even more compromise positions that
use various fixed buffer sizes and effectively, the flow of
the one-interrupt method. All of these compromises will
reduce the complexity of the one-interrupt method by
removing the heuristic buffer sizing code, but they all
become less efficient than heuristic code would allow.
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i

PCnet-PCI Ii and PCnet-PCI Differences

-OVERVIEW

This appendix summarizes the enhancements of the
Am79C970A PCnet-PCl 1l controller over the
Am79C970 PCnet-PCl controller. The feature summary
is followed by a detailed list of all register bit changes.
The document also compares the pinout of the PCnet-
PCI Il controller with the pinout of the PCnet-PCl and
the Am79C974 PCnet-SCSI (also known as Golden
Gate) to show that the Flex-l/O footprint is continued to
be supported.

NEW FEATURES
B Three Volt support for PCI bus interface
O Fuli Duplex Ethernet
O 272-byte Transmit FIFO, 256-byte Receive FIFO
O Enhanced PCI bus transfer cycles:
— No more address stepping

— Initialization Block read in non-burst (default) or
burst mode

— Added new software style and reordered the
descriptor entries to allow burst transfers for
both, descriptor read and write accesses

— FIFO DMA bursts length programmable from 1
to indefinite

— Type of memory command for burst read trans-
fers programmable to be either Memory Read
Line or Memory Read Multiple (controlled by
MEMCMD, BCR18, bit 9)

— Support for fast back-to-back slave transactions
even when the first transaction is addressing a
different target MEMCMD, BCR18, bit 9)

— Enhanced disconnect of I/0 burst access

O Allows I/O resources to be memory mapped

B Eight-bit programmable PCI Latency Timer.
MIN_GNT and MAX_LAT programmable via
EEPROM

B System interrupt for data parity error, master abort
or target abort in master cycles

B Network activity is terminated in an orderly se-
quence after a master or target abort

O Advanced parity error handling. Mode has enable
bit and status bit in RMD1 and TMD1. All network
activity is terminated in an orderly sequence. Will
only work with 32-bit software structures.

All registers in the PCI configuration space are
cleared by H_RESET

Expansion ROM interface supporting devices of up
to 64 K x 8. One external address latch is required.
Reading from the S_RESET port returns TRDY
right away

REQ deassertion programmable to adapt to the
requirements of some embedded systems

INTA pin programmable for pulse mode to adapt to
the requirements of some embedded systems
Some previously reserved locations in the
EEPROM map are now used for new features
Suspend mode for graceful stop and access to

the CSR without reinitialization

User Interrupt

Reduced number of transmit interrupts:

— Transmit OK disable (CSR5, bit 15). When bit

is set to ONE, a transmit interrupt is only gener-
ated on frames that suffer an error.

— Last Transmit Interrupt. TMD1, bit 28 is read by
the PCnet-PCl Il controller to determine if an
interrupt should be generated at the end of the
frame. Only interrupts for successful transmis-
sion can be suppressed. Enabled by LTINTEN
(CSR5, bit 14).

Disable Transmit Stop on Underflow (CSR3, bit 6)

bit. PCnet-PClI controller recovers automatically

from transmit underflow.

Interrupt indication when coming out of sleep mode
Interrupt indication for Excessive Deferral

Address match information in Receive Descriptor
Asserting SLEEP shuts down the entire device

S_RESET (reading the RESET register) does not
affect the TMAU, except for the T-MAU in snooze
mode

LED registers programmable via EEPROM.
Magic Packet Mode

EADI interface. Multiplexed with the same LED
pins as for the Am79C965 PCnet-32.

B GPSlinterface. Multiplexed with the Expansion

ROM interface. Use of the Expansion ROM first,
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then configuring the pins to the GPSI mode
is supported.

B JTAG interface
B Fourth LED supported

B Pin to disable external transceiver or DC-to-DC
converter. Polarity of assertion state
programmable.

LIST OF REGISTER BIT CHANGES

PCI Configuration Space
Command Register

B ADSTEP (bit 7) now hardwired to ZERO. Was
hardwired to ONE.

W MEMEN (bit 1) now read/write accessible. Was
hardwired to ZERO.

Status Register

M PERR (bit 15) now cleared by H_RESET. Was not
effected by H_RESET.

B SERR (bit 14) now cleared by H_RESET. Was not
effected by H_RESET.

B RMABORT (bit 13) now cleared by H_RESET.
Was not effected by H_RESET.

M RTABORT (bit 12) now cleared by H_RESET. Was
not effected by H_RESET.

B STABORT (bit 11) now cleared by H_RESET. Was
not effected by H_RESET.

B DATAPERR (bit 8) now cleared by H_RESET.
Was not effected by H_RESET.

B FBTBC (bit 7) now hardwired to ONE. Was hard-
wired to ZERO.

Revision ID Register

M This 8-bit register is now hardwired to 1xh. It was
hardwired to Oxh.

Latency Timer Register

B This 8-bit register is now read/write accessible.
Was hardwired to ZERO.

I/0 Base Address Register

B IOBASE (bits 31-5) now cleared by H_RESET.
Was not effected by H_RESET.

Memory Mapped /O Base Address Register

B New 32-bit register. Was reserved, read as ZERO,
writes have no effect.

Expansion ROM Base Address Register

m New 32-bit register. Was reserved, read as ZERO,
writes have no effect.

Interrupt Line Register

M This 8-bit register is now cleared by H_RESET.
Was not effected by H_RESET.

MIN_GNT Register

B New 8-bit register. Was reserved, read as ZERO,
writes have no effect.

MAX_LAT Register

W New 8-bit register. Was reserved, read as ZERO,
writeshave no effect.

Control And Status Registers

CSRO0: PCnet-PCl Il controller Control and Status

Register

B In addition to the existing interrupt flags, INTR (bit
7), the interrupt summary bit, is also affected by
the new interrupt flags Excessive Deferral Interrupt
(EXDINT), Magic Packet Interrupt (MPINT) Sleep
Interrupt (SLPINT), System Interrupt (SINT) and
User Interrupt (UINT).

CSRa3: Interrupt Masks and Deferral

Control

B New bit: DXSUFLO (bit 6), Disable Transmit Stop
on Underflow error. Was reserved location, read
and written as ZERO.

CSRa4: Test and Features Control

H New bit: UINTCMD (bit 7), User Interrupt Com-
mand. Was reserved location, read and written
as ZERO.

B New bit: UINT (bit 6), User Interrupt. Was reserved
location, read as ZERO, written as ONE or ZERO.

CSR5:
@ New bit: TOKINTD (bit 15), Transmit OK Interrupt

Disable. Was reserved location, read and written
as ZERO.

B New bit: LTINTEN (bit 14), Last Transmit Interrupt
Enable. Was reserved location, read and written as
ZERO.

B New bit: SINT (bit 11), System Interrupt. Was re-
served location, read and written as ZERO.

A New bit: SINTE (bit 10), System Interrupt Enable.
Was reserved location, read and written as ZERO.

B New bit: SLPINT (bit 9), Sleep Interrupt. Was re-
served location, read and written as ZERO.

B New bit: SLPINTE (bit 8), Sleep Interrupt Enable.
Was reserved location, read and written as ZEHQ.

B New bit: EXDINT (bit 7), Excessive Deferral Inter-
rupt. Was reserved location, read and written as
ZERO.

B New bit: EXDINTE (bit 6), Excessive Deferral Inter-
rupt Enable. Was reserved location, read and writ-
ten as ZERO.
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M New bit: MPPLBA (bit 5), Magic Packet Physical
Logical Broadcast Accept. Was reserved location,
read and written as ZERO.

B New bit: MPINT (bit 4), Magic Packet Interrupt.
Was reserved location, read and written as ZERO.

B New bit: MPINTE (bit 3), Magic Packet Interrupt
Enable. Was reserved location, read and written as
ZERO.

New bit: MPEN (bit 2), Magic Packet Enable. Was
reserved location, read and written as ZERO.

M New bit: MPMODE (bit 1), Magic Packet Mode.
Was reserved location, read and written as ZERO.

B New bit: SPND (bit 0), Suspend. Was reserved
location, read and written as ZERO.

CSR15: Mode

PORTSEL (bits 8-7), Network Port Select. New
option, value of 10b selects GPSI mode.

CSR58: Software Style

O New bit: APERREN (bit 10), Advanced Parity Error
Handling Enable. Was reserved location, read and
written as ZERO.

00 SWSTYLE (bits 7-0), Software Style. New option,
value of THREE selects new PCnet-PClI controller
style that reorders 32-bit descriptor entries to allow
burst accesses.

CSR80: DMA Transfer Counter and FIFO

Threshold Control

O RCVFW (bits 13-12), Receive FIFO Watermark.
Decoding adjusted for the larger FIFO size.

O XMTSP (bits 11-10), Transmit Start Point. Decod-
ing adjusted for the larger FIFO size.

O XMTFW (bits 9-8), Transmit FIFO Watermark. De-
coding adjusted for the larger FIFO size.

O DMATC (bits 7-0), DMA Transfer Count.
Function of the counter is optimized for the PCI
bus environment.

CSR82: Bus Activity Timer

@ DMABAT (bits 15-0), DMA Bus Activity Timer.
Function of the counter is optimized for the PCI
bus environment.

CSR88: Chip ID Lower
B New value: 1003h. Was 0003h.
CSR89: Chip ID Upper
O New value : 0262h. Was 0243h.
CSR100: Bus Timeout

& Default value now 0600h (153.6 us) to adjust to
the larger FIFO size. Default value was 0200h
(51.2 ps).

CSR112: Missed Frame Count

B Counter is stopped while the device is in
suspend mode

Bus Configuration Registers

BCR2: Miscellaneous Configuration

B New bit: INTLEVEL (bit 7), Interrupt Level. Was
reserved location, read and written as ZERO.

B New bit: DXCVRCTL (bit 5), DXCVR Control. Was
reserved location, read and written as ZERO.

B New bit: DXCVRPOL (bit 4), DXCVR Polarity. Was
reserved location, read and written as ZERO.

B New bit: EADISEL (bit 3), EADI Select. Was re-
served location, read and written as ZERO.

BCR4: Link Status LED

B Register is now programmable through
the EEPROM

@ New bit: MPSE (bit 9), Magic Packet Status En-
able. Was reserved location, read and written as
ZERO.

B New bit: FDLSE (bit 8), Full Duplex Link Status
Enable. Was reserved location, read and written as
ZERO. '

O COLE (bit 0), Collision Status Enable. Corrected
behavior of function. LED will not light up due to
SQE test collision signal.

BCRS5: LED1 Status

B Register is now programmable through the
EEPROM

B New bit: MPSE (bit 9), Magic Packet Status En-
able. Was reserved location, read and written as
ZERO.

O New bit: FDLSE (bit 8), Full Duplex Link Status
Enable. Was reserved location, read and written as
ZERO.

@ COLE (bit 0), Collision Status Enable. Corrected
behavior of function. LED will not light up due to
SQE test collision signal.

. BCR6: LED2 Status

B New register. Was reserved location, the settings
of the register have no effect on the operation of
the device.

BCR7: LED3 Status
B Register is now programmable through
the EEPROM

@ New bit: MPSE (bit 9), Magic Packet Status En-
able. Was reserved location, read and written as
ZERO.
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B New bit: FDLSE (bit 8), Full Duplex Link Status
Enable. Was reserved location, read and written as
ZERO.

B COLE (bit 0), Collision Status Enable. Corrected
behavior of function. LED will not light up due to
SQE test collision signal.

BCR9: Full Duplex Control

M New register. Was reserved location, read and
written as ZERO.

BCR16: I/0O Base Address Lower

B This register is no longer programmable through
the EEPROM. The register is reserved and has no
effect on the operation of the device. It is only used
in the PCnet-32.

BCR17: I/O Base Address Upper

H This register is no longer programmable through
the EEPROM. The register is reserved and has no
effect on the operation of the device. It is only used
in the PCnet-32.

BCR18: Burst Size and Bus Control

B New bits: ROMTMG (bits 15-12), Expansion ROM
Timing. Was reserved location, read and written as
ZERO.

W New bit: MEMCMD (bit 9), Memory Command.
Was reserved location, read and written as ZERO.

I New bit: EXTREQ (bit 8), Extended Request. Was
reserved location, read and written as ONE.

B BREADE (bit 6), Burst Read Enable. Extended
functionality of bit. Besides enabling burst read
accesses to the transmit buffer, BREADE will now
also enable burst read accesses to the initialization
block and, if SWSTYLE = 3, to the descriptor
ring entries.

B BWRITE (bit 5), Burst Write Enable. Extended
functionality of bit. Besides enabling burst write
accesses to the receive buffer, BWRITE will now
also enable burst write accesses to the descriptor
ring entries, if SWSTYLE = 3.

B LINBC (bits 2-0), Linear Burst Count. These bits
are now reserved and have no effect on the opera-
tion of the device.

BCR20: Software Style

B New bit: APERREN (bit 10), Advanced Parity Error
Handling Enable. Was reserved location, read and
written as ZERO.

B SWSTYLE (bits 7-0), Software Style. New option,
value of THREE selects new PCnet-PCI controller

style that reorders 32-bit descriptor entries to allow
burst accesses.

BCR21: Interrupt Control

M This register is no longer programmable through
the EEPROM. The register is reserved and has no
effect on the operation of the device. It is only used
in the PCnet-32.

BCR22: PCI Latency

B New register. Was reserved location, read and
written as ZERO.

Receive Descriptor -
RMD1

W New bit: BPE (bit 23), Bus Parity Error. This bit is
active only if 32-bit software structures are used
for the descriptor ring entries (SWSTYLE = ONE,
TWO or THREE) and if APERREN (BCR20, bit 10)
is set to ONE. Was reserved location, read and
written as ZERO.

B New bit: PAM (bit 22), Physical Address Match.
This bit is active only if 32-bit software structures
are used for the descriptor ring entries (SWSTYLE
= ONE, TWO or THREE). Was reserved location,
read and written as ZERO.

H New bit: LAFM (bit 21), Logical Address Filter
Match. This bit is active only if 32-bit software
structures are used for the descriptor ring entries
(SWSTYLE = ONE, TWO or THREE). Was re-
served location, read and written as ZERO.

B New bit: BAM (bit 20), Broadcast Address Match.
This bit is active only if 32-bit software struc-
tures are used for the descriptor ring entries
(SWSTYLE = ONE, TWO or THREE). Was re-
served location, read and written as ZERO.

Transmit Descriptor
TMD1

B New bit: LTINT (bit 28), Last Transmit Interrupt.
This bit is only active, if LTINTEN (CSR5, bit 14) is
set to ONE. This bit location is shared with the
MORE status bit. The host will write the bit as
LTINT and read it as MORE. The P2 will read the
bit as LTINT and write it as MORE.

E New bit: BPE (bit 23), Bus Parity Error. This bit is
only active, if 32-bit software structures are used
for the descriptor ring entries (SWSTYLE = ONE,
TWO or THREE) and if APERREN (BCR20, bit 10)
is set to ONE. Was reserved location, read and
written as ZERO.
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LIST OF PIN CHANGES
Pin No. | PCnet-SCSI PCnet-PCl PCnet-PCl Il Comment
9 IDSELA NC TDI CIN must be 8 pF maximum. (PCI spec. on IDSEL input).
58 PWDN NC EAR Inputs only, EAR is ignored until EADI interface is enabled.
60 SCSICLK NC EROE External SCSI components must be depopulated.
62 BUSY/NOUT NOUT DXCVR/NOUT | External SCSI components must be depopulated.
64 SCSIBSY NC ERACLK External SCSI components must be depopulated.
65 SCSIATN NC ERA7 External SCSI components must be depopulated.
66 SCSIRST NC ERA6 External SCSI components must be depopulated.
68 SCSIDS NC ERA5 External SCSI components must be depopulated.
69 SCSISDT NC ERA4 External SCSI components must be depopulated.
70 SCSIsD2 NC ERA3 External SCSI components must be depopulated.
71 SCSISD3 NC ERA2 External SCSI components must be depopulated.
73 SCSISDa NC ERA1 External SCSI components must be depopulated.
74 SCSISD5 NC ERAO External SCSI components must be depopulated.
75 SCSI1Sbe NC ERD7/TXDAT | External SCSI components must be depopulated.
77 SCSISD7 NC ERD6/TXEN External SCSI components must be depopulated.
78 SCSISDP NC ERD5 External SCSI components must be depopulated.
80 SCSISEL NC ERD4/TXCLK | External SCSI components must be depopulated.
81 SCSIREQ NC ERD3/CLSN External SCSI components must be depopulated.
83 SCSIACK NC ERD2/RXEN External SCSI components must be depopulated.
85 SCSIMSG NC ERD1/RXCLK External SCSI components must be depopulated.
86 SCSICT/D NC ERDO/RXDAT | External SCSI components must be depopulated.
87 SCSI/I0 NC LED2/SRDCLK | External SCSI components must be depopulated.
110 EEDO/LED3 | EEDO/LED3 | EEDO/LED3/SRD| EADI interface is only active when enabled by setting a
bitin a BCR.
112 EESK/LEDT | EESK/LED1 | EESK/LED1/SFBD| EADI interface is only active when enabled by setting a
bitin a BCR.
116 RESERVED | RESERVED RESERVED
118 INTB NC TCK TCK is the JTAG clock input. The JTAG interface is
inactive, until TCK is running. TCK has an intemnal pull-up.
124 GNTA NC TMS TMS is the JTAG test mode select input. TMS is only active
if TCK is running.
127 REQA NC TDO JTAG TDO output is tri-state after power-on reset.
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