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1 DECchip 21040 Overview

The DECchip 21040 Ethernet LAN Controller (21040) supports the )
controller interconnect (PCI) bus. It provides a glueless conne
and adapts easily to most other standard buses. The 21040
Ethernet connection to the twisted-pair (TP) interface an achment
interface (AUI).

1.1 General Description

The 21040 interfaces with the PCI using on-chip
(CSRs), and a shared PCI memory area that is sd

during normal reception and transmission.
compliant. Bus traffic is also minimized b
and by automatically retransmitting coll out needing to repeat
a fetch from PCI memory.

On the network side, the 21040 prov
enabling a low chip count connectjon to
interfaces. The 21040 can sust,
back-to-back packets at full 1i
microseconds. It is also ca

ost popular Ethernet

or reception of minimal-sized
ath an' interpacket gap (IPG) of 9.6
g in a full-duplex environment.




1.2 DECchip 21040 Microarchitecture

The following list describes the microarchitecture components, and
shows the 21040 microarchitecture.

e PCI interface—Includes all interface functions to the P
interconnect control signals; executes PCI direct-mem
I/O transactions.

e DMA—Dual receive and transmit controller; supg
32 longwords; handles data transfers between

memory.
¢  FIFOs—Dual 256-byte FIFOs for receive and t ports automatic
packet deletion (runt packets or after a 1 . Et retransmission

after a collision on transmit.

e TxM—Handles all CSMA/C A
transfers data from transmit
for transmission.

e RxM—Handles all CSMA/C
from the SIA to the receiv

rial interface attachment (SIA)

tions and transfers the data

; implements the AUI and
he Manchester encoder and decoder

e SIA—Performs physic
10BASE-T functions,

functions. ’

arrier-sense multiple access with collision detection
Media access control

2



Figure 1 DECchip 21040 Microarchitecture
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1.3 Features
The 21040 has the following features:

Offers a single-chip Ethernet controller for PCI local bus
— Provides glueless connection to PCI bus

— Contains on-chip integrated attachment unit inter AUI) port ani
10BASE-T transceiver

Supports full-duplex operation

Provides clock speed up to 33 megahertz, witl{go on PCI
master operation

Enables powerful on-chip DMA with p ited burst size

providing for low CPU utilization

icent arbitration between DMA
d optimized for full-duplex

Implements unique, patent-
channels preventing underflow o

Contains two large (256-byte) 4 ive and transmit FIFOs
Supports either big or littl
Implements JTAG-com

orts three LEDs: network activity, LinkPass, and AUI/10BASE-T
Ena utomatic detection and correction of 10BASE-T receive polarity
Provides external and internal loopback capability

Implements low power, 3.3 V complimentary metal oxide semiconductor
(CMOS) device, interfaces to 5.0 V or 3.3 V logic



2 Pinout

The tables in this section provide a description of the pins and their
signal definitions. Table 1 lists the tables in this section.

Table 1 Index to Pinout Tables

For this information ... Refe

Pin cross reference by logic signal e 2
Pin cross reference by power signal Y
Quick pin reference able
Input pin reference 210
Output pin reference anle 6

Input/output pin reference ’ able 7
Signal functions Table 8

2.1 Pinout and Pin Descriptions

The 21040 is housed in the 12@pin p
pins. Figure 2 shows the

quad flat pack. The 21040 uses all




Figure 2 DECchip 21040 Pinout Diagram (Top View)
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2.2 Quick Pin Reference

Table 2 provides a pin cross reference listed by logic signal name. T
provides a pin cross reference listed by power signal name. Talle 4 is

pin reference that defines the logic signals.

Table 2 DECchip 21040 Pin Cross Reference by Logic S

Signal Location Signal
ADI[00] 56 AD[28]
ADI[01] 55 ADI[29]
ADI[02] 53 ADI30]
ADI[03] 52
ADI[04] 50
ADI[05] 49
ADI[06] 47
ADI[07] 46
ADI[08] 44
ADI[09] 43 UI_TD+
ADI[10] 41 AUI_TP
ADI[11] 40 C_BE_L[00]
ADI[12] 3’ C_BE_L[01]
ADI[13] C_BE_L[02]
ADI[14] 3 C_BE_L[03]
ADI[15] CLK
ADI[16] DEVSEL_L
ADI[17] EXT_CLSN
ADI[1 EXT_RCLK
AD EXT RX
AD EXT _RXEN
23 EXT_TCLK
21 EXT_TX
20 EXT TXEN

Loca

82
76

[SLEEEN|

101
2
68
65
67
66
63
64
62

(continued on next page)



Table 2 (Cont.) DECchip 21040 Pin Cross Reference by Logic Sig

Signal Location Signal Location
AD[24] 19 FRAME_L 3
ADI[25] 18 GNT_L 0
ADI[26] 16 IDSEL

ADI[27] 15 INT_L 108
IRDY_L 116

IREF 95

PAR 117

PERR_L 112

REQ_L 114

RST_L 103

SCLK 106

SDIN 104

SERR_L 111

SRST 105

STOP_L 118

TCK 6’ XTAL1 97
TDI XTAL2 98
TDO




Table 3 DECchip 21040 Pin Cross Reference by Power Signal

Signal Location Signal
VDD (3.3 V) 1, 14, 25 VSS (GND)
39, 51, 70, 73
80, 83, 91, 99
110, 113, 119

VDD_CLAMP 102
VDDAC (3.3 V) 92, 94

Table 4 lists a functional description of eac
signals are listed alphabetically. The func
in Section 2.4.

each pin is listed

The following terms describe the 21040 pin
e Address phase
The address and appropria re driven during this cycle.

¢ Data phase
Data and the approprj

e L

nable cbde are driven during this cycle.

All pin names wigh the uffix are only asserted low.

Note

The following 11 crib®® the abbreviations used in the tables in this

section




Table 4 Quick Pin Reference

Signal Type Description

AD[31:00] /0 32-bit multiplexed PCI address and da
and data bits are multiplexed on the
the first clock cycle of a transaction

phases. The 21040 support
Little and big endian byte

AUI_CD- I Attachment unit interface X
negative data.

AUI_CD+ I Attachment unit 1 i Bion differential
positive data.

AUI_RD- I Attach t uni
data.

AUI_RD+ I Attachment i ceive differential positive data.
AUI_TD- 0]
AUI_TD+ 0]
AUI_TP I

4

C_BE_L[03:00] O

its 0 tough 3 of the bus command and byte enable
Bus command and byte enable are multiplexed on
the Wime PCI pins.

ring the address phase of the transaction, C_BE_L[03:00]
ovide the bus command.

During the data phase, C_BE_L[03:00] provide the byte

enable. The byte enable determines which byte lines carry
valid data. For example, C_BE_L[00] applies to byte 0,
and C_BE_L[03] applies to byte 3.

In all initiator and I/O operations, C_BE_L[03:00] contain
a value equal to a longword hexadecimal value of 0. In
configuration operations, C_BE_L[03:00] can contain any
value; 21040 supports byte, word, and longword operations.

(continued on next page)
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Table 4 (Cont.) Quick Pin Reference
Signal Type Description

CLK I The clock provides the timing for the
transactions. All the other bus signa
the rising edge of CLK. The clock
megahertz and 33 megahertz.

DEVSEL_L /0 Device select is asserted whe
current bus access. When th

DEVSEL_L within 5 bus ¢ )
accomplish this, the 21040 % #bnal in a medium
speed (within two bu . gf¥ct does not assert

DEVSEL_L within j b es, then the 21040
aborts the cycle.
EXT CLSN 1/0 Collisiogadetect i 1lision occurrence on

the Eth e 21040. It may be asserted and
deasserted

t to the AUI/TP LED. The LED is
. This pin can be used for SIA

EXT RCLK 1/0 pin carries the recovered receive
hed by an external STA. During idle periods, the
’ be inactive. This pin can be used for SIA
EXT_RX I/ ata or test pin carries the input receive data

xternal STA. The incoming data should be
ronous with the RCLK signal.

Thi¥pin also outputs to the LinkPass LED. In 10BASE-T
ode, when LinkPass is detected, the LED is asserted
a period of at least 300 milliseconds. In AUI mode, if
CSR12 bit 1 is asserted indicating no carrier, the LED is
deasserted for a period of 300 milliseconds. This pin can
be used for SIA testing features.

(continued on next page)
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Table 4 (Cont.) Quick Pin Reference
Signal Type Description

EXT_RXEN /0 Receive enable or test pin signals actiyg
cable to the 21040. It is asserted wh
present on the Ethernet cable and
end of a frame. It may be asserte
asynchronously to the receive clock (R

SIA.
This pin also interfaces wi
When any activity is detec i , the LED is
asserted for a period of at I8 beconds. This pin
can be used for SIA tegting feat
EXT TCLK 1/0 Transmit clock or
supplied by an ex
active. is pi

carries the serial output data
is synchronized to the TCLK
for SIA testing features.

EXT_TX /0

in signals the 21040 transmit-
al SIA. The pin is also used for
This pin can be used for SIA testing

EXT_TXEN /0

driven by the 21040 (bus initiator) to

FRAME_L /0
inning and duration of an access. When

ext data phase is the final data phase transaction.

GNT_L Busgrant asserts to indicate to the 21040 that access to
e bus is granted.
IDSEL nitialization device select asserts to act as a chip select

during configuration read or write transactions.

(continued on next page)




Table 4 (Cont.) Quick Pin Reference

Signal

Type

Description

INT_L

IRDY_L

IREF

PAR

O/D

1/0

1/0

Interrupt request asserts when one of
of CSR5 sets and causes an interrupt
corresponding mask bit in CSR7 is
deasserts by writing a 1 into the ap

asserts again. This proces{
are acknowledged.

When deasserted, thismms ed up by an
external resistor.

Initiator ready i initiator’s ability to
comple

on any clock when both IRDY_L
re asserted. Wait cycles are
and TRDY_L are asserted

the bus initiator, IRDY_L is asserted
bons to indicate that valid data is

]. During read operations, the 21040
L to indicate that it is ready to accept data.

ce input for the analog phase lock loop

alculated by the 21040 as an even parity bit for
AD[31:00] and C_BE_L[03:00] lines.

Du address and data phases, PAR is calculated on all
e AD and C_BE_L lines whether or not any of these lines
ry meaningful information.

Parity error asserts when a data parity error is detected.

When the 21040 is the bus initiator and a parity error

is detected, the 21040 asserts both CSR5 bit 13 (system
error) and CFCS bit 9 (SERR_L enable) and completes the
current data burst transaction, then stops its operation.
After the host clears the system error, the 21040 continues
its operation.

When the 21040 is the bus target and a parity error is
detected, the 21040 asserts PERR_L.

(continued on next page)
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Table 4 (Cont.) Quick Pin Reference

Signal Type Description

REQ_L (0) Bus request is asserted by the 21040
arbiter that it wants to use the bus.

RST_L I Resets the 21040 to its initial stat

asserted for at least 10 active PCI clo
the reset state, all output pins g

SCLK (0] Ethernet address ROM cla
information into the 21040

SDIN I Ethernet address RO serially shift the
i i ¥ serial ROM device
into the 21040.
SERR_L O/D If an a%ss P i ed and CFCS bit 31
(detecte¥parity e is enabled, then 21040 asserts both
SERR_L (s d CFCS bit 30 (signal system
error).

error is detected, system error
he failing address.

SRST ess ROM reset provides an asynchronous
STOP_L dicator indicates that the current target is

21040 responds to the assertion of STOP_L when it is
s initiator, either to disconnect, retry, or abort.

'AG clock shifts state information and test data into and
t of the 21040 during JTAG test operations.

JTAG data in is used to serially shift test data and
instructions into the 21040 during JTAG test operations.

JTAG data out pin is used to serially shift test data and
instructions out of the 21040 during JTAG test operations.

JTAG test mode select controls the state operation of JTAG
testing in the 21040.

Twisted-pair negative differential receive data from the
twisted-pair lines.

(continued on next page)



Table 4 (Cont.) Quick Pin Reference

Signal Type Description

TP_RD+ I Twisted-pair positive differential recei
twisted-pair lines.

TP_TD- (0) Twisted-pair negative differential

TP_TD- - positive and negative differential tran

resistively combined outside tha
to compensate for intersymbg
pair medium.

TP_TD+ (0) Twisted-pair positive diffe i ata. The
TP_TD+ + positive and negative differentia

resistively combine e the\gh vith equalization
to compensate for j inte ence on the twisted-

pair medium.

TRDY_L /0 Target Qd i gent’s ability to complete
ent

the curr the transaction.

any clock when both TRDY_L

and initj ) are asserted. Wait cycles are

__L and TRDY_L are asserted

resent on AD[31:00]. During a write cycle,
e target is prepared to accept data.
VCAP_H
VDD
VDDAC It supply input for analog phase lock loop logic.
VDD_CLAMP, upp ies +5 volts or +3.3 volts reference for the clamp
ic.
VSS Ground pin.
XTAL I Crystal oscillator input.

XT. Crystal feedback output pin used for crystal connections
only. If this pin is unused, then do not connect it.

15



2.3 Pin Reference Tables

There are three pin reference tables:

e Table 5 lists the input pins.

e Table 6 lists the output pins.

e Table 7 lists the input/output pins.

Table 5 Input Pin Reference

Active ive
Signal Level Level
AUI_CD- Low High
AUI_CD+ High High
AUI_RD- Low High
AUI_RD+ High Low
AUI_TP High = AUI TP High
Low = TP
CLK Not CAP_H High
applicable
GNT_L Low VDD High
IDSEL igh VDDAC High
IREF ﬁi VDD_CLAMP High
RST_L oW XTAL1 High
SCLK
SDIN Hig

16



Table 6 Output Pin Reference

Active
Signal Level
AUI_TD- Low
AUI_TD+ High
INT_L Low
REQ_L Low
SRST High L2
TDO Not
applicable
Table 7 Input/Output Pin Refertx Q
Active
Signal Level \gnal Level
AD[31:00] Not EXT_TXEN High
applicabl
C_BE_L[03:00] Low FRAME_L Low
DEVSEL_L ’ow IRDY_L Low
EXT_CLSN Hi PAR Not applicable
EXT _RCLK igh PERR_L Low
EXT _RX SERR_L Low
EXT_RXEN STOP_L Low
TRDY_L Low

ing by Function

e signals according to their interface function.

17



Table 8 Signal Functions

Interface Function
PCI Address and data
Arbitration

Bus command and byte enable

Device select

Error reporting

Interrupt

System
Network Analog phase lock loop 1
connection

AUI collision data
AUI/TP select
AUI transmit

ansmit and

-pair

JTAG test operations

ernet ID Address ROM

ort

UI_CD-, AUI_CD+
I_TP

AUI_RD-, AUI_RD+, AUI_TD-,
AUI_TD+

XTAL1, XTAL2
EXT_CLSN

EXT RCLK, EXT_RX,
EXT_RXEN

EXT _TCLK, EXT_TX,
EXT_TXEN

TP_RD-, TP_RD+, TP_TD-,
TP_TD- —, TP_TD+, TP_TD+ +

VDD, VDDAC, VDD_CLAMP

VSS

TCK, TDI, TDO, TMS
SCLK, SDIN, SRST

18



3 Electrical and Environmental Specifications

This section contains the electrical and environmental specifications
21040. The test conditions for the specified values are as foll unle
otherwise indicated:

e Temperature (Ta): 70°C

e  Power supply voltage (VDD): 3.3 V

¢ Power supply voltage (VDDAC): 3.3V

e Reference voltage (VDD_CLAMP): 3.3 V or 5.
¢ Ground (VSS): 0 V

3.1 Voltage Limit Ratings
Table 9 lists the voltage limit ravs.
Table 9 Voltage Limit Ratings \
m

Parameter Maximum

+3.465 'V
75V +5.25V
+3.465V
2000 V

Power supply voltage
VDD_CLAMP (5.0 V)
VDD_CLAMP (3.3 V)
ESD protection voNgge

Caution

the Ynaximum or less than the minimum ratings
mage to the 21040. Exposure to the maximum

19



3.2 Temperature Limit Ratings

Table 10 lists the temperature limit ratings.

Table 10 Temperature Limit Ratings

Parameter Minimum Maximu
Storage temperature -55°C +125°C
Operating temperature 0°C

Caution

Stresses greater than the maximum or

or minimum ratings for exte‘ed p
of the 21040.

20



3.3 Supply Current and Power Dissipation

The values in Table 11 are estimates based on a PCI clock frequenc
33 megahertz and a network clock frequency of 10 megahertz.

Table 11 Supply Current and Power Dissipation

Symbol Conditions Typical
IDD VDD=3.465V, Ta=70 C 160
Power VDD=3.465V, Ta=70 C 0.52

3.4 PCI Bus Electrical Specifications

This section contains information about el

PCI. ’
3.4.1 PCI I/O Voltage Specifications
The 21040 meets the I/O voltage spect jons in Table 12.

1stics for the 21040

Table 12 1/0 Voltage Specificg@ifions Levels
Category PCI I/O PCI Input
Vil 08V 0.8V
Vih 2’ 20V
Vol 55 Not applicable
Voh 24V Not applicable
Ioh -2 -2 mA Not applicable
Toz +/-10 pA Not applicable
Max Vin Not applicable 56V

8 pF 8 pF

21



3.4.2 PCI Reset

PCI reset (RST) is an asynchronous signal that must be active for a
10 PCI CLK cycles. Figure 3 shows the PCI reset timing characteristy
Table 13 lists the PCI reset signal limits.

Figure 3 PCI Reset Timing Diagram

Face O\ S S S

Internal Reset /T

Internal clkA / \ / \ / \
Internal cIkBj \ / \ / \ /

MLO-011370

Table 13 PCI Reset Timi

Symbol Para‘er

Trst puls:

Maximum Notes

Not applicable CLK active

22



3.4.3 PCI Clock Specifications

The standard clock frequency range for the PCI is between 16 mega
and 33 megahertz. Figure 4 shows the PCI clock specification timin
characteristics, and Table 14 lists the frequency-derived clock )

Figure 4 PCI Clock Specifications Timing Diagram
Thigh

Tcycle

Table 14 PCI Clock Specifications

Symbol Parameter Notes
Teycle Cycle time -

Thigh CLK high time 0.6*Tcycle At2V
Tlow CLK low timdQp 0.6*Teycle At08YV
Tr/Tf CLK slewgmate! 4 V/ns -

IRise and fall times are specifi

23



3.4.4 Other PCI Signals
Figure 5 shows the timing diagram characteristics, and Table 15 listSg@e other
PCI signals.

Figure 5 Timing Diagram for Other PCI Signals

Clk
Tval (max) Tval (min)
Output < >
—>
Ton
Input

MLO-010331
Table 15 Other PCI Sigr@s
Symbol Parameter Maximum Conditions
Tval CLK-to-sig 11 ns Cload = 50 pF
delay
Ton'! Float-to-active dela 2 n - -
Toff! val 28 ns -
(minimum)
Tsu 7 ns - -
Th 0 ns - -
- 2 ns 04Vto24V
Unloaded output fall - 2 ns 24Vt004V

time

ign guarantee.

24



3.5 Serial Interface Attachment DC Specifications

Table 16 lists the dc specifications for the external SIA, AUI, and tw?
parts of the SIA.

Table 16 SIA DC Specifications

Symbol Definition Conditions Minimum Ma

External SIA Interface Pins

Von Output high voltage

Vo Output low voltage

V; Input high voltage

V; Input low voltage

Toz Maximum tristate output

leakage current

AUI Pins

Vod Transmit differential output
voltage (AUI_TD+)

Voait Transmit differential output idle, -40 +40 mV
voltage (AUI_TD+)

Togit Transmit differentig@@utput ion -1 +1 mA

current (AUI_TDx+)

IParameter design guarantee.

(continued on next page)
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Table 16 (Cont.) SIA DC Specifications

Symbol  Definition Conditions Minimum Maximum
AUI Pins
Vaqu,1 Differential positive squelch — 175
threshold (AUI_RDx)
Vasq_1 Differential negative squelch - 275
threshold (AUI_RD+ and
AUI_CD=%)
Vodu' Transmit differential output 7812 termination —

undershoot voltage on return to
zero (AUI_TD=%)

Twisted-Pair Interface Pins

Vioh Output high voltage (TP_TD+ Ion @25 mA A%
and TP_TD=+)

Viol Output low voltage (TP_TD+ and I, = 25 m A%
TP_TD=++)

Vtsqﬂ Differential positive squelch - mV
threshold (TP_RD%+)

Vtsq_l Differential negative squelch mV
threshold (TP_RDx)

Vigie® Differential input voltage ra - \%
(TP_RD+)

IParameter design guara

3.6 Serial Interface Att en®liming

This secti st A timing limits.

26



3.6.1 External SIA Mode Timing—Transmit

Figure 6 shows the external SIA transmit timing characteristics, an
lists the external SIA transmit timing limits.

Figure 6 External SIA Mode Timing Diagram—Transmit

Ttcf - Tter
Ttcl | | Ttch

EXT_TCLK

Ttcc
Ttdp Ttdh

EXT_TX

Ttep

EXT_TXEN

MLO-011426

ble 17

Symbol Definition Minimum Maximum Units
Ttee 99 101 ns
Ttel 45 55 ns
Ttch 45 55 ns
Tter! - 4 ns
Ttef? - 4 ns
Ttdg T TCLK rise to EXT_TX valid - 40 ns
hold after EXT TCLK rise 5 - ns
EXT TCLK rise to EXT_TXEN valid — 40 ns
EXT_TXEN hold after EXT_TCLK fall 5 - ns

design guarantee.

27



3.6.2 External SIA Mode Timing—Collision

Figure 7 shows the external SIA collision timing characteristics, an ble 18
lists external SIA collision timing limits.

Figure 7 External SIA Mode Timing Diagram—Collision
EXT_CLSN
Tclh
MLO-010333

Table 18 External SIA Mode Timing—Co@on

Symbol Definition Mi Maximum Units
Telh! EXT_CLSN high time - ns
IParameter design guarantee.

4
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3.6.3 External SIA Mode Timing—Receive, Start of Packet

Figure 8 shows the external SIA timing characteristics in receive m
of packet.

Figure 8 External SIA Mode Timing Diagram—Receive, St@ of Pac

EXT_RCLK

EXT_RX

EXT_RXEN /

3.6.4 External SIA M d(g

MLO-010334

e, End of Packet

ing characteristics in receive mode, end of
external SIA timing limits in receive mode, end

packet; and Tab
of packet.

29



Figure 9 External SIA Mode Timing Diagram—Receive, End of Pagket

EXT_RCLK _\—/_\—/ \
EXT_RX BITN1>< BITN ><

EXT_RXEN

MLO-011427

Table 19 External SIA Mode Timing—; and End of Packet

Symbol Definition Maximum Units
Tree EXT_RCL cle ti 118 ns
EXT RCLK low 38 - ns
38 - ns
- 4 ns
- 4 ns
10 - ns
5 - ns
40 - ns
120 - ns

30



3.6.5 Internal SIA Mode AUI Timing—Transmit

Figure 10 shows the internal SIA transmit timing characteristics fo
and Table 20 lists the internal SIA transmit timing limits for the AUI

Figure 10 Internal SIA Mode AUI Timing Diagram—Trans

AUI,

MLO-011428

Maximum

Units

30

405

ns

ns

ns

ns

ns
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3.6.6 Internal SIA Mode AUI Timing—Receive
Figure 11 shows the internal SIA receive timing characteristics for t

Figure 11 Internal SIA Mode AUI Timing Diagram—Receive

Tudm

AUI_RD+/-

MLO-010337
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3.6.7 Internal SIA Mode AUI Timing—Collision

Figure 12 shows the internal SIA collision timing characteristics for
and Table 21 lists the internal SIA collision timing limits for the AUIL

AUI,

Figure 12 Internal SIA Mode AUI Timing Diagram—Collision

AUI_CD+/-

MLO-010338

Table 21 Internal SIA Mode AUI Timing—’ceive

Symbol Definition Maximum Units
Tudo AUI_RD+/- start of frame puls 25 ns
Tudm AUI_RD+/- delay between o i — 140 ns
squelch crossings not recognj
of packet
Tudf AUI_RD+/- delay from 150 — ns
crossing recgenized
Tuco AUI_CD+/- siart 20 25 ns
Tucm AUI_C — 140 ns
crossings
collision
Tucf AUI_CD 150 - ns

Crossj \ of collision
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3.6.8 Internal SIA Mode 10BASE-T Interface Timing—Transmit

Figure 13 shows the internal SIA transmit timing characteristics fo
10BASE-T interface, and Table 22 lists the internal SIA transmit limi

Figure 13 Internal SIA Mode 10BASE-T Interface Timing

TP_TD--

TP_TD-

MLO-011429
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Table 22 Internal SIA Mode 10BASE-T Interface Timing—Transmit

Symbol Definition Minimum Maximum

Tpdp TP_TD+, TP_TD- propagation delay - 30
from XTAL1 fall

Tpdr! TP_TD+, TP_TD++, TP_TD—, TP_TD- - 2 8 ns
rise time

Tpdf! TP_TD+, TP_TD++, TP_TD—, TP_TD- - 2

fall time
Tpdm?! TP_TD+, TP_TD++, TP_TD-, TP_TD- - -
rise and fall time mismatch (not shown)
Tpdc TP_TD+ to TP_TD- — and TP_TD- to
TP_TD++ delay
Tped TP_TD+/- end transmit delimiter length
Tpen TP_TD++/— — end transmit deli&r ns
length

IParameter design guarantee.




3.6.9 Internal SIA Mode 10BASE-T Interface Timing—Receive

Figure 14 shows

10BASE-T interface, and Table 23 lists the internal SIA receive limit
the 10BASE-T interface.

the internal SIA receive timing characteristics for

Figure 14 Internal SIA Mode 10BASE-T Interface Timing Diagra ceive

TP_RD+/-

Table 23

Tsn

Tsn

Tsf

Internal SIA Mo

MLO-010340

de 10BASE-T iming—Receive

Symbol Definition Maximum Units

Tsn TP_RD+/— start of fr, 1 20 ns
during sm

Tsf . 150 ns
opposi
smart squl

Tdm TP_RD+/- dela - 140 ns
squelch ceassi

Tdf last squelch 150 - ns
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3.6.10 Internal SIA Mode 10BASE-T Interface Timing—Idle Link Pulse
Figure 15 shows the internal SIA idle link pulse timing characterist
10BASE-T interface, and Table 24 lists the internal SIA idle link puls
for the 10BASE-T interface.

Figure 15 Internal SIA Mode 10BASE-T Interface Timin ram—Idle LI
Pulse

TP_TD+ /
» Tpld >l Tplp
TP_TD++ /_\
) . 4
e \

TP_TD-

TP_TD-- /_\\
MLO-010341
Table 24 Internal Si4 2 -T Interface Timing—Idle Link Pulse
Symbol Minimum Maximum Units
Tpld 80 120 ns
Tplc D— —idle link pulse 40 60 ns
8 24 ms
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3.7 Ethernet ID Port Timing

Figure 16 shows the Ethernet ID port timing, and Table 25 lists the ernet
ID port limits.

Figure 16 Ethernet ID Port Timing Diagram

Thoe

SRST

SDIN

_\
#Toe#
—

Tlc

SCLK \ /

MLO-011986

Minimum Maximum Units

4*Teycle! 4#Teycle! ns
4*Teycle! 4*Teycle? ns
0 - ns
Teycle! - ns
0 - ns
4*Teycle! - ns
to SDIN valid - 3*Teycle! ns

ck specifications.
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3.8 JTAG Boundary Scan Timing

Figure 17 shows the JTAG boundary scan timing, and Table 26 lists
interface signal timing relationships.

Figure 17 JTAG Boundary Scan Timing Diagram

Tck_cycle
- : -
TCK
Tek_r
- [ Tms_s { Tms_h

TMS ><

TDI

TDO
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Table 26 JTAG Interface Signal Timing Relationships

Symbol Parameter Minimum Maximum Units
Tms_s TMS setup time 20 —

Tms_h TMS hold time 5 - ns
Tdi_s TDI setup time 20 -

Tdi_h TDI hold time 5 -

ns
Tdo_d TDO delay time — 20 ns
Tek_r! TCK rise time - 3

Tek_f* TCK fall time - 3 ns
Tck_cycle TCK cycle time 90 ns

IParameter design guarantee.

4 Mechanical Specifications

The 21040 is contained in a 1 stic flat pack (PQFP). Table 27
lists the mechanical specificati poure 18 shows the mechanical layout
of the 21040.

Table 27 Mech"cal
1

Item Minjmum Maximum’
A - 4.07
Al -
A2 3.37 3.67
D 31.20 31.50
D1 28.00 28.20
D3 23.20 Reference  23.20 Reference
L 0.80 0.95
120 -
0.80 BSC 0.80 BSC
0.35 0.45
_ 7o

11 dimensions are in millimeters.
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Figure 18 Mechanical Layout of the DECchip 21040
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Note: All dimensions are in millimeters.
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Technical Support, Ordering, and Associated Literatur

This section describes how to obtain DECchip information an

United States and Canada  1-800-332-2717 (1
TTY (United States only) 1-800-332-2515 (
Outside North America +1-508-568-6868

Ordering DECchip Products
To order the DECchip 21040 Ethernet LA
21040 Evaluation Board Kit, contact yo
working with your sales represe’tive,
discounts and volume pricing.

I or the DECchip
ales office. When
to take advantage of

You can order the following DECchip pr Digital.

Product Order Number
DECchip 21040 21040-AA
Ethernet LAN Controller fi CI

DECchip 21040 E’uation d Kit 21A40-01




Ordering Associated DECchip Literature

Information Line.

Title

Alpha Architecture Reference Manual®

DECchip 21040 Ethernet LAN Controller for PCI
Product Brief

DECchip 21040 Ethernet LAN Controller for PCI
Data Sheet

DECchip 21040 Ethernet LAN Controller for P
Hardware Reference Manual

DECchip 21040 PCI Evaluation Boa%User’

Connecting the DECchip Ethernet LA
Network: An Application Note

Ethernet Address ROM Programmi
Note

he EC-N0737-72

EC-N3214-72

e Manual, call 1-800-DIGITAL from
” or technical or reference bookstore where

1To order and purchase the Alph
the U.S. or Canada, or contact y;
Digital Press books are distribu







