Data Sheet
August 1995

microelectronics group

Lucent Technologies

Bell Labs Innovations

ATT1S04 (SEABREEZE)

Switch for Ethernet Applications

Features and Benefits

a A circuit switch supporting 12 ports and providing
independent connection to 1 of 4 segmented
Ethernet environments:

— Provides collision detection and data path
switching for each segment on a per-port basis.

— All ports are configured via software to allow
independent control of port-segment configura-
tion.

w Supports an unlimited number of configurations.
— Four-bit SEABREEZE identification allows for
expansion to 192 ports on four segments (12
ports/board and 16 boards or 24 ports/board
and 8 boards are common)
— Expansion provisions allow for support of more
than four segments.

= Integrates miscellaneous board-level circuitry to
minimize other components.

— Provides address decoding for three ATT1RX04
Quad managed repeater devices.

— Provides a powerup reset, a software-controlled
hardware reset to the ATT1RX04s, and/or con-
ditions a system-level hardware reset to the
ATT1RX04. Status is provided to indicate when
the reset aperation is complete.

m Packaged in a 132-pin BQFP.

» Makes Switched Ethernet A BREEZE
(SEABREEZE) and reduces fime to market.

Description

The ATT1RX04 generation of intelligent hubs (muiti-

channel or switched hubs) will add redundancy (self-

healing) and the ability to perform load balancing by
controlling the bandwidth available to the desktop. in
a nonswitching hub, the 10 Mbits/s bandwidth is
shared among all stations connected to the network.
This sharing of a single collision domain severely

reduces the bandwidth available to a single user.Ina
switched hub, several separate Ethernet segments or
collision domains are made available, each providing
10 Mbits/s to as few as two stations.

The SEABREEZE provides the circuit switch and col-
lision handling logic for implementing a 12-port,
four-segment circuit switch when used in conjunction
with the ATT1RX04. in addition, it provides ali the
miscellaneous board-level circuitry, including the
reset circuitry, and board-level address decoding.
The SEABREEZE also provides a board-level reset
to the ATT1RX04s that can be controlied by software
or hardware. The design allows for a 4-bit hardware-
configured board ID.

A 12-port, four-segment card would require three
ATT1RX04 devices, a SEABREEZE, and the appro-
priate TP or AUl line interface circuitry (see Figure 2).
The host configures the SEABREEZE by using the
port configuration registers. The bits in the registers
are used to assign the single-port interface signals to
the appropriate segment. The address decoder is
used to select the device of interest. The interrupt
controlier advises the host when there is a change in
system status. A 24-port, tour-segment card would
require six ATT1RX04s and two SEABREEZE
devices (see Figure 8).

The SEABREEZE is packaged in a 132-pin bum-
pered plastic quad flat pack (BQFP) and is fabricated
by using low-power CMOS technology.

Note: Advisories are issued as needed to update product information. When using this data sheet for design purposes, please contact
your Lucent Technologies Microelectronics Group Account Manager to abtain the latast advisory on this product.
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Description (continued)
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Legend:
P =1—12 (1 per port).
S = A—D (1 per segment).
C = 1—3 (1 per ATT1RX04 chip).
Figure 1. Block Diagram
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Figure 2. 12-Port, Four-Segment Card
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Pin Information
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Figure 3. Package Pin Function Diagram (Top View 132-Pin BQFP)
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Pin Iinformation (continued)
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Figure 4. Pin Configuration (132 Pins)

Table 1. Pin Descriptions—ATT1RX04 Port Interface Pins

Pin Symbol Type Name/Function
(p=1to 12)| (Level)
80 CS1# (o] Chip Selects for ATT1RX04. The SEABREEZE decodes A[8:7] when A[12:9] match the
81 CS2# (CMOS) | LSID[3:0] to generate chip selects for the ATT1RX04s and for the internal registers of the
82 CS3# SEABREEZE.
A8 A7
4] o] — Internal registers of SEABREEZE.
0 1 — CS1# is asserted.
1 0 — C824 is asserted.
1 1 — CS3it is asserted.
122 CRS11# | Carrier Sense {Active-Low). These pins operate as active-low inputs from the
127 CRS10# (CMQS) | ATT1RX04 to indicate to the switch controller that data is present on RXD and should be
132 CRS9# accepted for distribution. Under collision conditions, these pins also indicate the presence
6 CRS8# of receive energy. The signal is sampled on the rising edge of CLK20 when TXC10 is high
11 CRS7# (see TXC10 pin description below).
16 CRS6#
19 CRS5#
24 CRS4#
29 CRS3#
35 CRS2#
40 CRS1#
45 CRSO#

Lucent Technologies Inc.
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Pin Information (continued)

Table 1. Pin Descriptions—ATT1RX04 Port Interface Pins (continued)

Pin Symbol Type Name/Function
{(p=1t012)] (Level)

121 RXD11 1 Receive Data. These pins operate as the receive data from the ATT1RX04 to the
126 RXD10 (CMOS) | switch matrix. The signal is sampled on the rising edge of CLK20 when TXC10 is
131 RXD9 high (see TXC10 pin description below).

5 RXD8

10 RXD7

15 RXD6

20 RXDS

25 RXD4

30 RXD3

36 RXD2

41 RXD1

46 RXD0
118 COL11# O Collision Detected (Active-Low). These pins operate as collision outputs from
123 | COL10# | (CMOS) | the switch controller to the ATT1RX04. This signal is driven on the rising edge of
128 COL9# CLK20 when TXC10 is high. COLp# is only asserted when RTSp# is asserted

2 COL8# and COLp# is asserted for a minimum of 200 ns.

7 COL7#

12 COL6#

23 COLs#

28 COL4#

33 COL3#

39 COL2#

44 COL1#

49 COLO#

120 RTS11# (6] Request to Send (Active-Low). These pins operate as active-low outputs to indi-
125 RTS10# | (CMOS) | cate that the data on TXD is valid and should be transmitted by the repeater. This
130 RTS9# signal is driven on the rising edge of CLK20 when TXC10 is high.

4 RTS8#

9 RTS7#

14 RTS6#

21 RTS5#

26 RTS4#

31 RTS3#

37 RTS2#

42 RTS1#

47 RTSO#

119 TXD11 0 Transmit Data. These pins operate as the transmit data from the SEABREEZE
124 TXD10 (CMOS) | switch matrix to the ATT1RX04. This signal is driven on the rising edge of CLK20
129 TXD9 when TXC10 is high.

3 TXD8

8 TXD7

13 TXD6

22 TXD5

27 TXD4

32 TXD3

38 TXD2

43 TXD1

48 TXDO
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Pin Information (continued)

Table 2. Pin Descriptions—Segment Interface Pins

Pin Symbol Type Name/Function
115 BCOLA# /0 Backplane Collision (Open-Drain Output). This signal is driven when the
114 BCOLB# | (CMOS) | collision circuitry determines a collision has occurred. The signal is also
113 BCOLC# sensed to detect collisions reported from other devices. When this signal is
112 BCOLD# iow, the SEABREEZE drives COLp# to all ports assigned to that segment.
92 BVA# [10] Backplane Data Valid (Open-Drain Output). This is an active-low signal
91 BVB# (CMOS) | that indicates data on the backplane is valid. The signal is also sensed to
87 BVC# determine when other devices are transmitting data. When BVs# is low,
86 BVD# RTSp# is driven to all ports assigned to that segment.
93 BDA IO Backplane Data (Open-Drain Output). This is the backplane data. It is
920 BDB (CMOS) | clocked on the rising edge of CLK20 when TXC10 is low. Data is sampled
88 BDC from this pin and driven on TXDp to all ports assigned to that segment
85 BDD when BVs# is low.
108—111 | BIDA[3:0] le} Backplane Segment ID (Open-Drain Output). This is the ID of the
104—107 | BIDB{3:0] | (CMOS) | SEABREEZE that is driving data to the backplane. The collision ciscuitry
99, 101—103| BIDC[3:0] compares what it drives on this pin with what it inputs on this same pin to
95—98 BIDDI[3:0] determine when a collision is occurring among SEABREEZEs.

Table 3. Pin Descriptions—Reset, Clocks, and Power

Pin

Symbol

Type Name/Function

55

RST_IN#

[
(TTL) | to reset and causes all outputs except RST_OUT to be 3-stated;

Reset In (Schmitt Trigger). A low on this pin causes the SEABREEZE

RST_OUT is asserted. RST_IN# must be high for normal operation.
CLK20 must be free-running during reset. This can be used to invert an
active-low system reset and/or to elongate a reset signal to meet the
ATT1RXO04 reset timing requirements. It can also be used in production
tests to hold the ATT1RX04s in RESET for LED tests. (Alternately, soft-
ware could program each ATT1RX04 to be configured for the LED test
mode.) RST_OUT remains high for as long as RST_IN# is low and is
heid high for 2 us after RST_IN# is deasserted. An internal 50 k2 pull-up
resistor is present.

75

RST_OUT o
(CMOS) | ATT1RX04s. Reset is asserted high with the appropriate timing (see

Reset Out. This is an active-high output intended to be used to reset the

Timing Characteristics section) on powerup, when RST_IN# is asserted,
or when a reset is requested by the host processor by writing a value of
101’ to the internal register 13 (A[3:0] = 1101). RST_OUT remains high
for as long as RST_IN# is low. RST_OUT will be deasserted 2 us after
RST_IN# is deasserted.

Note: Register 13 is self-clearing, i.e., register 13 is configured back to
its default value of ‘010’ when RST_OUT has been asserted for a mini-
mum of 2 us.

53

CLK20

|
(TTL) | duty cycle. Data to/from the ATT1RX04 is clocked on the rising edge of

System Clock. 20 MHz + 0.01%, 50% nominal, 40%/60% worst-case,

CLK20 when TXC10 is high.

52

TXC10 [
(TTL) |ing edge of CLK20 when TXC is high.

Data Ciock. 10 MHz. Data to/from the ATT1RX04 is clocked on the ris-

51, 83, 117, 17

VDD (4)

+5 V Digital Supply. All pins must be connected.

94, 100, 116

1, 18, 34, 50, 54,
67,70,74, 84, 89,

GND (13)

Ground.

Lucent Technologies inc.
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Data Sheet

Pin Information (continued)

Table 4. Pin Descriptions—Host interface Pins

Pin Symbol Type Name/Function
{Level)
56 WE# | Write Enable (Active-Low). A low on this pin when an internal register is
(TTL) selected and CS# is low initiates a transfer of data from the system bus
{D2—D0) to the internal register referenced by A3—A0. The data must be
valid before the rising edge of WE# and is latched internally on that rising
edge.
57 RE# | Read Enable (Active-Low). A low on this pin when an internal register is
(TTL) selected and CS# is low initiates a transfer of data from the internal
SEABREEZE register referenced by A3—AQ to the system bus (D2—D0).
The data on D2—D0 remains valid untit after the rising edge of RE#.
58 CENB# | Chip Enable. This signal, when low, enables the internal address decoder
(TTL) that is used to generate CS#{3:1)] and to select internal registers of the
SEABREEZE.
59 AQ 1 Host Processor Interface Address Bus. The host processor selects the
60 Al (TTL) desired internal ATT1RX04 register for reading or writing via these pins.
61 A2
62 A3
63 A7 | Chip Select Decode. The SEABREEZE decodes these pins when CS# is
64 A8 (TTL) low and A[12:9] match the LSID(3:0] to generate chip selects for the
ATT1RX04s and for the internal registers of the SEABREEZE.
A8 A7
0 lyj — Internal registers of SEABREEZE.
0 1 - CS1# is asserted.
1 0 — CS2# is asserted.
! 1 — CS3#is asserted.
65 A9 | Address Pins. The signals are used in the address decoder section of this
66 A10 (TTL) device. In order to activate CSc# or address an internal register, A[12:9}
68 A1 must match LSID[3:0] (A12 = LSID3 ... A9 = LSIDO).
69 A12
71 Do /O Host Processor Interface Data Bus. Data is transferred between the host
72 D1 (TTL/CMOS) | processor and the internal SEABREEZE registers via these pins.
73 D2
76 LSIDO | Local SEABREEZE ID. These signals are used in the address decoder
77 LSID1 (CMOS) section of this device. In order to activate CSc# or address an internal regis-
78 LSID2 ter, A[12:9] must match LSID[3:0} (A12 = LSID3 ... A9 = LSIDO0). These
79 LSID3 inputs also define what is driven on BIDs[3:0] when a SEABREEZE port is
asserting control signals on a segment.

Lucent Technologies inc.
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Principles of Operation
Clocks

Two clocks are required for proper operation of the device. There is one 10 MHz clock that is synchronized to the
20 MHz clock. These two clocks must be in phase throughout the system. The 20 MHz clock is input into the clock
pin {CLK20) of the ATT1RX04. The 10 MHz clock is input into the TXC10 lead of the device. This clock is used for
gating data to and from the ATT1RX04 as well as synchronizing backplane signals, control, and data. All
ATT1RX04 interface signals are controlled by the rising edge of CLK20 when TXC10 is high (i.e., data and control
are clocked on the rising edge of CLK20). All segment interface signals are controlled by the rising edge of CLK20
when TXC10 is low. The minimum delay from when CRS# is asserted to when RTS# of the same port is asserted
is 400 ns. CLK20 must be free-running during reset.

Resets

There exist two reset pins on the SEABREEZE, an input and an output. They can be used to invert an active-iow
system reset and/or to elongate a reset signal to meet the ATT1RX04 reset timing requirements. Figure 5 shows a
diagram of the reset functions.

A low on RST_IN# pin causes the SEABREEZE to reset and causes all outputs except RST_OUT to be 3-stated;
RST_OUT is asserted when RST_IN# is low. All internal registers of the SEABREEZE are set to their default con-
figurations. That is, all ports default to disabled. RST_IN# must be high for normal operation.

The RST_OUT pin is an active-high output intended to be used to reset the ATT1RX04s. Reset is asserted high
with the appropriate timing (see Timing Characteristics section) when RST_IN# is asserted or when a reset is
requested by the host processor writing a value of ‘010’ to the internal register 13 (A[3:0] = 1101). Register 13 is
self-clearing; that is, bits 2, 1, and 0 are configured to their default value of ‘101’ after RST_OUT is complete. The
minimum RST_OUT output is 2 us.

RST_OUT remains high for as long as RST_IN# is low. RST_OUT will be deasserted 2 us after RST_IN# is deas-
serted.

CLK20 must be present at all times to allow the device to function properly, including during reset. TXC10 does not
have to be present during reset.

2ps
PULSE R
GENERATOR
EN }
Yo — RST_OUT
RST_IN# .y
{ RISING I )
—n| EDGE = - VY
DETECTOR {0
T‘Tl
A[129] ——= POWER-
et e JL Up
A[3:0] —— | DETECT A WRITE AeT
WE# ~————» OF 010 TO 1
CENB# ——} .| REGISTER 13
D[2:0] ——f—»

5-3981C

Figure 5. Block Diagram of the Reset Circuit
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August 1996

Principles of Operation (continued)
Resets (continued)

Two status bits indicate the current state of RST_QUT.

RCO, bit O of register 12, indicates the state of the
RST_OUT signal. When 1, RST_OUT is high; when 0,
RST_OUT is low.

The second status bit, RC1, bit 1 of register 12, is a 1
when RST_OUT is high and stays at 1 for 200 ms after
RST_OUT is deasserted. The RC1 status bit can be
monitored by software to indicate when the
ATT1RX04s are completely reset.

Address Decoder

The SEABREEZE provides address decoding for its
own internal register and for up to three ATT1RX04
devices on the same board. Figure 6 shows a block
diagram of the address decoding circuitry. The
SEABREEZE first determines whether a device associ-
ated with its SEABREEZE is being addressed. This is
accomplished by comparing the local board ID,
.SID[3:0}, with the address signals input to A[12:9].

Table 5. Memory Map Allocation for the SEABREEZE

This is defined to be true when:
LSID_3 = A12

LSID_2 = A11

LSID_1=A10

LSID_0=A9

Memory allocation is 512 bytes per SEABREEZE
device. 128 bytes are needed for each ATT1RX04, and
to simplify things, the SEABREEZE internal registers
are allocated in the same way. A[6:0] selects the regis-
ters within each ATT1RX04 (note SEABREEZE internal
registers only use 16 bytes of the assigned 128 bytes
that are addressed by A[3:0}). Since A[6:0] are used to
address the registers within an ATT1RX04, A[8:7] can
be used to distinguish which ATT1RX04 or internal reg-
ister of the SEABREEZE is being addressed. (Note
A[B:7] in Table 4.)

The addressing of SEABREEZE internal registers is
described in the Host CPU Interface section.

Table 5 shows a memory map of one SEABREEZE
device.

Address Description
A12 A11 A10 A3 A8 A7 A6 A5 A4 A3 A2 A1 A0
A[129]=LSID{30j| 0 O X X X 0 0 0 0 |SEABREEZE internal register
select (16 bytes used)
X X X 1 1 1 1 | (128 bytes allocated)
A[12:9]) =LSID{3:0] | 0 1 0 0 0 0 0 O O [ATTIRX04CS1#
: (128 bytes)
1 1 1 1 1 1 1
A[12:9) = LSID[3:0] | 1 0|0 O O 0 O O 0 |ATTIRX0ACS2#
: (128 bytes)
1 1 1 1 1 1 1
A[12:9] =LSID[3:0] | 1 1 0 0 0 0 0 O 0 |ATTIRX04CS3#
: (128 bytes)
1 1 1 1 1 1 1

10
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Principles of Operation (continued)

Resets (continued)

i =1 csie

2
O
A8 2704 »_D cs2#
DECODER | 3
i ,__‘}\ csan

cs# 1
RE# J

SEABREEZE SELECT
LSID{4:0] —:>

A[12:9] :;’>
WE# L/)

r" D Q
CONFIG-
URATION

REGISTER

BIT

mnr»vIO00

Dx
5-4055C

Figure 6. Biock Diagram of the Address Decoder

Memory Allocation Alternatives

The SEABREEZE is designed to eliminate all external address decoding circuitry for low-end systems. Figure 7
shows the easiest configuration. Each SEABREEZE requires 256 bytes of memory, which includes the memory
space of the three associated ATT1RX04 devices. No external address decoding is required if the total system
memory allocated is less than or equal to 2'* bytes. When more address space is needed, a different approach
should be used.

One approach is to add external address decoding. Figure 8 shows an example circuit in which the SEABREEZE
and associated ATT1RX04 devices require only 256 bytes of memory but the total memory available is expanded
to 220 bytes. In this example, the SEABREEZE or an associated ATT1RX04 is addressed when A[19:15] = 0 and
A[12:9] = LSID[3:0].

A second approach is to manipulate the address lines that are connected to the A[12:7] pins of the SEABREEZE.
Potentially, A[19:16] to A[12:9] could be connected as shown in Figure 9. In this scenario, each SEABREEZE and
associated ATT1RX04 device will use 215 bytes, but total memory available becomes 22° bytes again. This may or
may not resuit in extra memory depending on how many SEABREEZE devices exist in the system.

Lucent Technologies Inc. 11
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ATT1S04 (SEABREEZE) Data Sheet
Switch for Ethernet Applications August 1996
Principles of Operation (continued)
Memory Allocation Alternatives (continued)
=lllllllll,=
S errieond
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Figure 7. Easiest Memory Allocation
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Figure 8. Optional External Address Decode Circuit
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Figure 9. Alternate Address Map with Easy Memory Allocation
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Data Sheet ATT1S04 (SEABREEZE)
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Principles of Operation (continued)

Host CPU Interface

The host interface provides access to the SEABREEZE registers over a 3-bit bidirectional data bus. The host
accesses a register by applying the appropriate address and asserting either RE# or WE#.

The SEABREEZE does not expect RE#, WE#, or the address and data buses to be synchronous to CLK20. The
interface is completely asynchronous.

Registers and Memory Map

The SEABREEZE contains 15 internal registers addressed by A[3:0]. Twelve are port configuration registers, one
is a reset register, and three registers are reserved.

Table 6 provides the register memory association and overview for the repeater register bank.

Table 6. Register Map

Register | Offset* Description Access D2# D1# Do*
A[3:0] Hex o

0 0 Port 0 Configuration Register RD/WR P1EN P1CB1 P1CBO m
1 1 Port 1 Configuration Register RD/WR P2EN P2CB1 P2CBO 9
2 2 Port 2 Configuration Register RD/WR P3EN P3CB1 P3CBO o)
3 3 Port 3 Configuration Register RD/WR P4EN P4CB1 P4CBO g
4 4 Port 4 Configuration Register RD/WR P5SEN P5CB1 P5CBO o))
5 5 Port 5 Configuration Register RD/WR P6EN P6eCB1 P6CB0O
6 6 Port 6 Configuration Register RD/WR P7EN P7CB1 P7CBO
7 7 Port 7 Configuration Register RD/WR P8EN P8CB1 P8CB0
8 8 Port 8 Configuration Register RD/WR POEN POCB1 POCBO
9 9 Port 9 Configuration Register RD/WR P10EN P10CB1 P10CBO
10 A Port 10 Configuration Register RD/WR P11EN P11CB1 P11CBO
11 B Port 11 Configuration Register RD/WR P12EN P12CB1 P12CBO
12 C Reset Complete Status RD Reserved RCA RCO
13 D | Software Reset RD/WR SWR2§ SWR18 SWROS
14 E Reserved? — — — -
15 F Reserved’ — — — —

* Address pins A3 to AO.
Reserved registers are for internal use and should not be written. Reserved bits should be programmed to zero.

¥ Al bits default to zero except SWR2 and SWR0. SWR2 and SWRO default to a 1 on powerup and when RST_IN# is asserted.
Self-clearing.

Lucent Technologies Inc. 13
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ATT1S04 (SEABREEZE) Data Sheet
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Principles of Operation (continued)

Host CPU Interface (continued)

Interrupts

Table 7. Register Bit Descriptions

Symbol Description

Reserved | Program to zero for normal operation.

SWR[2:0] [ Software Reset Bit. SWR[2:0] must be programmed to ‘010’ to cause a 2 us pulse on
RST_OUT. The bits are self-clearing at the end of the reset. The bits can be read back to deter-
mine when the reset is completed. These bits default to ‘101°. These bits do not reset the
SEABREEZE itself.

RCO RST_OUT Current State. RCO, bit 0 of register 12 indicates the state of the RST_OUT signal.
When 1, RST_OUT is high; when 0, RST_OUT is low.

RCt ATT1RX04 Reset Complete. RC1, bit 1 of register 12, is a 1 when RST_OUT is high and stays
at 1 for 200 ms after RST_OUT is deasserted. The RC1 status bit can be monitored by software
to indicate when the ATT1RX04s are completely reset.

PpEN Port p (1-12) Enable. This bit is used to enable ports. When zero (default) the port is disabled.
This means the inputs on CRSp# and RXDp# are ignored and TXDp, RTSp#, and COLp# are
3-stated. When programmed to one, the port is configured as specified by PpCB0 and PpCB1.

PpCB([1:0] | Port p Configuration Register Bits. These bits are used to configure the port as follows:

PpCBA1 PpCBO

0 0 Port p is assigned to segment A.
0 1 Port p is assigned to segment B.
1 0 Port p is assigned to segment C.
1 1 Port p is assigned to segment D.

These bits default to zero on powerup or when RST_IN# is low. The design ensures a smooth
transition between segments. The transition occurs during the interframe gap (IFG). It is first dis-
abled from its currently assigned segment during the IFG of that segment. It then waits for the
IFG of the new segment to add the port.

Note: The IFG is when both CRSp# and RTSp# are deasserted.

14
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Principles of Operation (continued)
Data and Control Switch

The data and control switch connects port signals to the appropriate segment signals. Figure 10 shows the signal
flow of the data and switch control circuitry for one port. For each port, there is a port configuration register and an
associated decoder that indicate which segment the port should be connected to. There is circuitry to switch
CRSp# and RXDp to the selected segment. The output buffers are open collector and connected to the backplane.
Figure 11 shows the buffer structure. All backplane signals represent a system-level wire-AND of all the individual
port signals. The RTS# and TXD signals end up being a wire-AND of ail the RXDs from all the ports on the
selected segment. Figure 10 is conceptual: it does not show the clocking and it does not detail transitioning from
one segment to another.

RATSp# IS THE WIRE-OR OF ALL CASp# (BVs#)
SIGNALS FROM THE SELEGTED SEGMENT

SWITCH CRS AND RXD SEGMENTED TXDp IS THE WIRE-OR OF ALL RXD (BDs)
TO SELECTED SEGMENT BACKPLANE FROM THE SELECTED SEGMENT
—————————————————— o et R it
f— PORT CONFIGLRATION [ | ! vee 1 !
) Vo CEa i |
h AEGISTER DECODER l' : o : BVAY : !
b D0 I ol i SENA o, 0 SEGMENT A CONTROL - !
: LA YR Lo oY) SENB L4 |
\ senc 1 | '
oc M
| SEND 1
1L S e ' ! !
[ |t ! ;
] 1) 1 X
i tly e ! i
: Hp BVB# : |
' oc. e——
! il » o FD @”@ !
1 1
1] 1 vee i |
i [N ! ! |
! 1 oc. ! BDB } sens r 5
! m SEGMENT 8 OATA i 1 T™oT ) )
e e -1 il [ ! N
) ! ! '
| 1 1 !
] ' | |
i I vee ' 1
| ) ) !
) ] 1 '
| |
: . !
1 ! :
H t
T BOC 1 :
1 SEGMENT C DATA !
1 t
1 '
|
|
FAOM ]
ATTIRX04 _D@
PORT 0 l
!
EACH SEGMENT REQUIRES THIS GIRCUITRY
L PINS FROM t- PINS L PINS T
ATTIRX04 TOFROM ATTIRXO0A

BACKPLANE

5-3076C

Figure 10. Data and Switch Control for One Port
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Principles of Operation (continued)
Collision Handling

A conceptual block diagram of the collision circuitry is
shown in Figure 12. The collision handling circuitry
drives the COLp# signal to each port of the ATT1RX04.
COLp# is asserted when the backplane collision signal,
BCOLs#, of the segment to which the port is assigned
is asserted. COLp# is only asserted when RTSp# is
asserted and COLp# is asserted for a minimum of

200 ns.

The collision handling circuitry also drives the BCOLs#
signal. BCOLs# is an open-drain output so ali devices
connected to that segment of the backplane connect to
the same signal. BCOLs# is also sensed by the
SEABREEZE to detect when it is driven. The bufter
structure is shown in Figure 11. The SEABREEZE
drives BCOLs# when a local coliision is detected (i.e.,
there are multiple active ports) or when a remote colii-
sion is detected, i.e., collision is detected between the
SEABREEZE device and some other device on the
backplane.

Each port on each board must generate a unigue port
identification bit pattern, which is comprised of the
LSID[3:0] and an internally generated port ID. The
internally generated port ID is determined by the pins
that the signals are received on. This is transmitted to
the identification (ID) bus when the CRSp# becomes
active. Active repeaters must simultaneously compare
the ID bus data to the LSID and the port ID. If two users
are on the bus, at least one will not match and BCOLs#
will be asserted to reflect a collision. Note that part of
this 1D bus remains internal to the SEABREEZE and is
used to determine a local collision. Another part is
driven to the segment BID[4:0] so that different
SEABREEZE devices can signal a collision between
themselves.

= <
{x] ? [j\ X7 wosiaNaL
5-4080C

Figure 11. VO Buffer Structure of Backplane Signal

SEABREEZE BIDS(3:0} BCOL#
LSID COLLISION DETECTION
E'"“““’: CRSI30] 4/ LSID(3:0} 4 l COMPARATOR REMOTE
- H 4 (MATCH = 1) COLLISION
& ATTIRX04 2 (-/—
- m - "
H & _cousa 4/ ]
= =
t PLTTITE
UL e D—*
-] B CRS[7:4] 4/ MULTIPLE ACTIVE PORTS
- — COLLISION DETECTION
H ATT(12F;X04 =
- -
- u _COL74] 4/
= s CRS# 12 2 OR MORE LOCAL
TERSREEEEY CRS# ACTIVE
PER SEGMENT COLLISION
UL Y
= a CRsp118] 4
= A
B ATTIRX04 =
= @ &
H ¢ 8 cotrel 4
Tunnznnann’ co 12 DETEGT SEGMENT COLLISION
B A DRIVE ALL PORT COL#
CONNECTED ON SEGMENT

5-4079C

Figure 12. Collision Circuitry
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Principles of Operation (continued)

Application Examples

Figure 13 shows multiple ATT1RX04s on a single card and shows two cards and four segments connected through

a backplane connector.

The ATT1RX04s provide the TP or AUl interface and the repeater functions. The host assigns each port to one of
the four segments. The SEABREEZE then does the collision handling and segment switching. Figure 14 shows the
connection between the ATT1RX04 and the SEABREEZE. These two cards could just as easily be on one card;
however, two different LSIDs would be needed. (In that case, the backplane connector would assign LSID{3:0] and
the card would hardwire LSID[0] to a 1 for the one SEABREEZE and to a 0 for the other SEABREEZE )

HOST CPU BUS
SEGMENT A
SEGMENT B
SEGMENT C
SEGMENT D

Eé____
—
)
["sc |
8|

s\fl lllllll}.l

:Illllllll
]

CARD 1

a
=
- = & T irxo4 B
= ATTIS04 @ - “\‘\T—‘—\
[ SEABREEZE & = e
- H FOT T S
SA H H aeeessamR;
f (L] S = b
EATT\RX(M =]
[cru $ H ——]
| T L] ;

5.5.......:
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CARD 2

Figure 13. Cascading Cards
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SECTION 2.6

ATT1S04 (SEABREEZE) . Data Sheet
Switch for Ethernet Applications August 1996
Principles of Operation (continued)
Application Examples (continued)
COL# |— COL¥
CRS# CRS#
ONE PORT RXD RXD
or e sy
ATTIRX04 SEABREEZE
RTS# RTS#
™D XD
TXC TXC10
ClK . CLK20
20 MHz 10 MHz
THESE TWO CLOCKS ARE
SYNCHRONOUS BACKPLANE
CLOCKS TC ALL ATT1RX04s
IN THE SYSTEM
5-3961C

Figure 14, Typical ATT1RX04 Connection Diagram
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Principles of Operation (continued)
Application Examples (continued)

Applications that require more than four segments can be achieved by cascading ATT1S04 SEABREEZE devices.
The example in Figure 15 shows a 12-port, eight-segment design. Each SEABREEZE provides the capability for
four segments. Figure 16 shows the connection between the ATT1RX04 and the ATT1304. Only one port is shown
for simplicity. Each port from an ATT1RX04 is connected to each SEABREEZE. To assign that port to segment B6,
for example, the port must be configured to segment B of SEABREEZE #2 and must be disabled on SEABREEZE
#1. The disabled port of SEABREEZE #1 will ignore inputs and will 3-state its outputs so that logically the
ATT1RX04 port is only connected to SEABREEZE #2.

LSID[0] is used 1o distinguish between the SEABREEZE devices so they each generate their own internal chip
selects. Note that both address decoders are not fully utilized.

M ATTIRX04 ¥

AUl
> CONNECTIONS

Y

BACKPLANE cpy 4}

CONTES; (OPTIONAL)

N\

SECURITY. CONFIGURATION,
STATISTICS GATHERING, AND ATTIRX04
SEGMENT CONTROL BUS -

o2}
m
O
4
O
z
o
o

NRZ BACKPLANE
(DATA, COLLISION, CARRIER gy n \E \ TWISTED-
SENSE AND CLOCK) ’ PAIR

CONNECTIONS

o ATTiRX0: @ )

pm

4
BACKPLANE
ETHERNET
TS

ATisos 8
SEABREEZE |8

4
BACKPLANE ATT1S04

ETHERNET SEABREEZE
SEGMENTS —

5.-3776bF

Figure 15. 12-Port, Eight-Segment Card
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Principles of Operation (continued)

Application Exarmnples (continued)

NC ——Cs#
NC —Csez
NC —1Cs#3
coL# coL#
SEGMENT A-1 [ ] 8
8 ONEPORT  cpg# CRS#
SEGMENT B-2 [| / OF THE ATT1S04 ONE PORT
SEGMENT C-3 8 SEABREEZE RXD RXD
-3[] A A OF ONE OF
SEGMENT D-4 [ | B, 2?'%12%%
RTS# RTS#
LSID{a:1] @D ™D
© TXC10 TXC
o~ Voo LsID{0] CLK20 CLK
5 !
] LsIDf2:0] [ |
I._.
O
[17]
v
LSID[3:1)
GND — | LsID[0)
coL*
SEGMENT A5 [ | B
8, ONE PORT CRS#
SEGMENT 8-6 [ 7 OF THE ATTISO4
8 SEABR
SEGMENTC.7 [ |—F BREEZE
8
SEGMENT D-8 [ | 7
RYS#
TO ATTIRX04 #1 <-mr] CS1# TXD
PR oo
| -]
T 04 43 CLK20
™c10[]
Cikzo [ ]
cPuBUs [ ]

5-4061C
Note: Eight cards of 12 ports are possible in this configuration.

Figure 16. Application Example Showing How to Connect Ports of the ATT1RX04 to the ATT1S04 for a
12-Port, Eight-Segment Connection
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Absolute Maximum Ratings

Stresses in excess of the absolute maximum ratings can cause immediate or latent permanent damage to the
device. These are absolute stress ratings only. Functional operation of the device is not implied at these or any
other conditions in excess of those given in the operational sections of the data sheet. Exposure to absolute maxi-
mum ratings for extended periods can adversely affect device reliability.

Parameter Symbol Min Max Unit
Ambient Operating Temperature Range Ta o] 70 °C
Storage Temperature Range Tstg -40 125 °C
Voltage on Any Pin with Respect to Ground — -0.5 Vop + 0.5 Vv
Voo — —_— 7.0 \

Handling Precautions

Although protection circuitry has been designed into this device, proper precautions should be taken to avoid expo-
sure to electrostatic discharge (ESD) during handling and mounting. Lucent Technologies employs a human-body
modet (HBM) and charged-device model (CDM) for ESD-susceptibility testing and protection design evaluation.

ESD voltage thresholds are dependent on the circuit parameters used in the defined model. No industry-wide stan- %
dard has been adopted for the CDM. However, a standard HBM (resistance = 1500 £, capacitance = 100 pF) is @]
widely used and, therefore, can be used for comparison. The HBM ESD threshold presented here was obtained by S
using these circuit parameters. >
Device Volitage g
SEABREEZE >1000V

Lucent Technologies Inc. 21
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Electrical Characteristics

Ambient temperature 0 °C to 70 °C, Vob = 5.0 V £ 10%, GND = 0.0 V.

Parameter Symbol Test Conditions Min Max Unit
Input Voltage (TTL):
Low Vi — 0 0.8 v
High Vin — 2.2 Vop Vv
Input Voltage (CMOS):
Low Vie — 0 0.3 Vop v
High ViH — 0.7 Voo Voo Vv
Output Voltage (CMOS)":
Low VoL loL =0 mA — 0.5 Vv
High VoH lon=0mA Vop - 0.5 — Vv
Input Leakage Current:
TTL Inputs ILH, b Vit = Vop or GND — 10 pA
inputs with Pull-ups ILHR, e ViH = GND -40 ~270 uA
Negative Schmitt Trigger Voltage — —_ 0.6 1.8 ns
Power Supply Current lobs 0°C,Voo=55V — 170 mA
Power Dissipation? PD 25°C,Vbo=5.0V — 600 mwW
PD 0°C,Vop=55V — 900 mwW

* The following are sink/source vaiues used to achieve the specified Min and Max values:
Group A — (CLK20, TXC10, COLp#, RTSp#, TXDp#, CSc#, RST_OUT) = 8 mA; propagation delays relative to CLK with TXC high is 35 ns
maximum.
Group B — (BCOLs#, BVs#, BDs, BID[4:0], D[2:0]) = 9 mA.
The rise and fall times are 10% and 90% of the signal level.
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Timing Characteristics
Clock Signals

TXC10 is used for clocking the transmit and receive data and control signals. The rising edge of TXC10 is coinci-
dent (some skew permitted) with the falling edge of CLK20. Figure 17 shows the relationship between the 20 MHz
CLK20 and 10 MHz TXC10 clocks. Table 8 lists the frequency tolerance and the duty cycie for the CLK20. The
point marked REF (see Figure 18) is shown on the second falling edge of the CLK20. The reason for this is that
TXC10 must change on this edge. The maximum skew of TXC10 from the falling edge of CLK20 is 12 ns. The min-
imum skew allowed is 0 ns. This signal is used to enable CLK20 which toggles data into and out of the ATT1RX04
on the rising edge.

Table 8. Clock Timing (See Figure 17.)

Symbol Parameter Min Typ Max Unit
tCKLCKL Clock Period* 49.995 — 50.005 ns
tCKHCKL Clock Hight 20 — — ns
1CKLCKH Clock Low' 20 — ns

tCKH1CKH2 Clock Rise Time — —
tCKL2CKL1 Clock Fall Time — —

ns
ns

o oy |

* The clock period is raferred to as CLK throughout the timing diagrams.
These timing values are valid subject to the following constraints:
tCKHCKH[min] < (tCKHCKL[min] + tCKLCKH[max]) < tCKHCKH[max]
tCKHCKH[min] < ({CKLCKH[min] + tCKHCKL[max]) < tCKHCKH[max]
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tCKL.CKL
=t- tCKLCKH -swj tCKHCKL -

CLK20
(CK)
tCKL2CKL1 e CKH1CKH2

Figure 17. Clock Timing

5-2226bC

Table 9. CLK20 and TXC10 Timing (See Figure 18.)

Symbol Parameter Min Typ Max Unit
tTCHTCH TXC10 Clock Period 99.990 100 100.010 ns
{tTCHTCL TXC10 Clock High 40 50 — ns
tTCLTCH TXC10 Clock Low 40 50 — ns
{TCHCKH TXC10 High to CLK20 High (setup} 15 - = ns
tCKLTCL CLK20 High to TXC10 Low (hoid) 15 — — ns
tCKH1CKH2 Clock Rise Time —_ — 5 ns
tCKL2CKL1 Clock Fall Time —_ — 5 ns
1 REF
|
CLK20 —| I ’ l I l I I |
(CK)
'..h_.k tTCHCKH
TXC10 | l l | |
(TC) —
tCKLTCL

6-3392bC

Figure 18. CLK20 and TXC10 Timing
Lucent Technologies inc. 23
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Timing Characteristics (continued)

Reset Signals
Table 10. RST_IN# and RST_OUT Timing (See Figure 19.)
Symbol Parameter Min Typ Max Unit
tROHROL RST_OUT Pulse Width 2 — | RST_IN#+2| pus
tRILRIH* RST_IN# Pulse Width 500 —_ — ns
tCKHROL? CLK20 to RST_OUT Deassertion (prop delay) 6 — 20 ns
tRILCKH RST_IN# to CLK High (setup) 5 — — ns |

“ When RST_IN# is greater than 2 us, RST_OUT is deasserted relative to RST_IN# deassertion with this same propagation delay.
* When RST_OUT is triggered by a software reset, it is asserted relative to CLK20 with this same propagation delay. Specs for the powerup
reset are TBD.

CLK20
(6 SNV
|t tRILCKH tCKHROL

T OUT 55
‘RO) / \

1{ROHROL

1RILRIH

ST_IN# 1
(Ri) \

5-4054a.11

Figure 19. RST_IN# and RST_OUT Timing
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Timing Characteristics (continued)

Microprocessor Interface Signals

Table 11. Microprocessor Write Timing (100 pF Loading) (See Figure 20.)

Symbol Parameter Min | Typ | Max | Unit

tWHCSH WE# High to CENB# High (CENB# hold) 10 — — ns
tAVWL Address Valid to WE# Low (ADDR setup) 20 — — ns
tWHAX WE# High to ADDR invalid (ADDR hold) 20 — — ns
tDVWH Data Valid to WE# High (setup) 10 — — ns
tWHDX WE# High to Data Invalid (hoid) 10 — — ns
tWLWH WE# Low and CENB# Low 100 — — ns
tWHWL, WE# High to WE# Low or RE# Low 100 — - ns
tWHRL

CENB# \

(cs)

|

v 3
m
O
=
o
Z
n
o

ADEzE)ESS ADDRESS VALID
l4_._.- tWHAX
DATA / )
ATA VALID
(D) A\ s
TWHDX
tWLWH
WE# |
w) 1 j
| AVWL WHWL_
tWHRL
RE#
(R)

Figure 20. Microprocessor Write Cycie
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Timing Characteristics (continued)
Microprocessor Interface Signals (continued)
Table 12. Microprocessor Read Timing (See Figure 21.)
Symbol Parameter Min Typ | Max | Unit
tRHCSH RE# High to CENB# High (CENB# hold) 10 — — ns
tAVRL Address Valid to RE# Low (ADDR setup) 20 — - ns
tRHAX RE# High to ADDR Invalid (ADDR hoid) 20 — — ns
tRLDV RE# Low and CENB# Low to Data Valid 50 —_ 100 ns
tRHDX RE# High to Data Invalid (data hold) — — 30 ns
tRHWL, RE# High to WE# Low or RE# Low 100 — — ns
tRHRL

=\ -

r——L tRHCSH

ADD(E)ESS ADDRESS VALID

tRHAX

— tAVRL "1
DATA

SECTION 2.6

[ Y
{ DATA VALID )

{ALDY - — L tRHDX

(D)

R /

{RHWL

tRHRL

WE#
w)

Figure 21. Microprocessor Read Cycle
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Timing Characteristics (continued)
Backplane Interface Timing

Table 13. Backplane Interface Timing (See Figure 22.)

Symbol input Mode Parameter Value Unit
tVLCKH Backplane Valid to CLK20 High (setup) 3 ns
tVHCKH Backplane Valid High to CLK20 High (hold) 6 ns
tDVCKH Backplane Data High to CLK20 High (setup) 35 ns
tDXCKH Backplane Data Invalid to CLK20 High (hold) 6 ns

Input Mode Parameter min max

tFCO CLK20 to Output Falling 12nSto7ns| 20nS

tRCO CLK20 to Output Rising i0nsto8nS| 27nS

S nininipipipipinipipininl
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O
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p=d
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G I N I I S I S O

]
VLCKH .}» VHCKH
waoy l
tDVCKH ’—’{»tDXCKH
onm X X X X X X
‘——%~ FCO ’+tRCO

BVA-D -———l
(VALID OUTPUT)

W

5-4871.r4
Figure 22. Backplane Interface Timing
The above timing relationships detail the setup and hold time requirements based upon the minimum and maxi-
mum system configurations. The maximum tolerable CLK20 clock skew is 2.5 ns. A minimum system configuration

is three (3) ATT 1504 devices, 3 pF board capacitance, a 250 € pull-up register, and a maximum system configura-
tion is sixteen (16) ATT1804 devices, 10 pF board capacitance, and a 250 Q pull-up register.
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Outline Diagram
132-Pin BQFP Package

Dimensions are in millimeters.

I 1.097/1.103 8Q.
1.075/1.085 SQ.
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0.010/ o.c»zo—Z | 0.076/0.080
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¥ 0.014 MAX < 0.058/0.062

0.006/0.015

32.4°TYP
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Ordering Information

Device Code Package Temperature
ATT1S04 | 132-Pin BQFP| 0°Cto 70 °C
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