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Integrated Multiport Repeater for 100 Mbps (IMR100™)

DISTINCTIVE CHARACTERISTICS

B Fully integrated four-port 100BASE-TX repeater
device compatible with IEEE 802.3u
specifications

B Four 100BASE-TX ports with on-chip clock
recovery and MLT-3 functionality

B Flexible configuration options to support
100BASE-TX and 100BASE-FX operation

B LED support for multiple per port and global
attributes

B Asynchronous expansion port for
interconnecting multiple IMR100 devices

B Enables the design of systems that meet IEEE
Class Il timing requirements

B Adjustable port delays to ensure compliance
with IEEE 802.3u timing requirements (Section
27.3.1.4.4)

H Baseline wander correction included with
integrated MLT-3 functionality

H User-enabled Far End Fault Indication (FEFI) to
indicate an asymmetric link failure

H 100-pin PQFP CMOS device with a single 5-V
supply

GENERAL DESCRIPTION

The Am79C730 Integrated Multiport Repeater 100
(IMR100) device is an optimized system-level solution
for unmanaged 100BASE-TX and 100BASE-FX hubs.
The IMR100 device is a four-port, single-chip repeater
that includes four 1T00BASE-TX ports which incorpo-
rate the entire physical layer, including the clock recov-
ery and MLT-3 (Multi Level Threshold - 3 level)
functional blocks. As a fully integrated CMOS solution,
the IMR100 device substantially reduces power con-
sumption and component cost when compared to dis-
crete solutions.

In addition to enabling 100BASE-TX hubs, the IMR100
device is user-configurable to support 1T00BASE-FX
operation on a single repeater port or on all four device
ports. These 100BASE-FX options are selected via
hardware and allow external fiber optic drivers to be
connected directly to the IMR100 repeater ports.

To further reduce the total cost per repeater port, the
expansion port allows multiple IMR100 devices to be
interconnected to form a high port count repeater. A
properly designed hub with multiple IMR100 devices
connected together using the expansion port is capa-
ble of meeting IEEE Class Il timing requirements for a
single repeater.

When configuring the repeater device for a stackable
design, the IMR100 device allows external expansion
port delays to be considered. This enables system de-
signers to meet the requirement that Start of Packet
(SOP) delay be greater than or equal to End of Jam
(EOQJ) delay.

The IMR100 device provides per-port LED status indi-
cations for link, partition, and carrier sense. Rate-
based LED support is included for percentage global
activity and percentage global collision frequency.

This document contains information on a product under development at Advanced Micro Devices. The information
is intended to help you evaluate this product. AMD reserves the right to change or discontinue work on this proposed

product without notice.
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RELATED PRODUCTS

Part No. Description
Am7992B Serial Interface Adapter (SIA)
Am7996 |IEEE 802.3/Ethernet/Cheapernet Transceiver
Am79C90 CMOS Local Area Network Controller for Ethernet (C-LANCE)
Am79C98 Twisted Pair Ethernet Transceiver (TPEX)
Am79C100 Twisted Pair Ethernet Transceiver Plus (TPEX+)
Am79C870 Quad Fast Ethernet Transceiver (QFEX™) for 100BASE-X
Am79C871 Quad Fast Ethernet Transceiver for 100BASE-X Repeater (QFEXr™)
Am79C981 Integrated Multiport Repeater Plus (IMR+™)
Am79C982 basic Integrated Multiport Repeater (bIMR™)
Am79C983 Integrated Multiport Repeater 2 (IMR2™)
Am79C984A enhanced Integrated Multiport Repeater (eIMR™)
Am79C985 enhanced Integrated Multiport Repeater Plus (eIMR+™)
Am79C987 Hardware Implemented Management Information Base (HIMIB™)
Am79C988 Quad Integrated Ethernet Transceiver (QUIET™)
Am79C989 Quad Ethernet Switching Transceiver (QUEST™)
Am79C940 Media Access Controller for Ethernet (MACE™)
Am79C961 PCnet™-|SA+ Single-Chip Ethernet Controller for ISA (with Microsoft® Plug n’ Play® Support)
Am79C961A PCnet™-|SA Il Full Duplex Single-Chip Ethernet Controller for ISA
Am79C965 PCnet™-32 Single-Chip 32-Bit Ethernet Controller
Am79C970A PCnet™-PCI Il Full Duplex Single-Chip Ethernet Controller (for PCI bus)
Am79C971 PCnet™-FAST Single-Chip Full-Duplex 10/100 Mbps Ethernet Controller for PCI Local Bus
Am79C974 PCnet™-SCSI| Combination Ethernet and SCSI Controller for PC| Systems
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NC
NC
NC
DVSS
NC
DVSS
NC
DVSS
DVSS
DVSS
DVSS
DVSS
DVSS
DVSS
DVDD
NC
REF
DVSS
LCOL
LACT
LCLK
NC
LNKCRS
LPAR
NC
DVDD
FEFI
DVSS
PORTOFX
DVSS

Notes:

NAnAAnnnnomannOnITaRRaT

B AT

0 wnotalewiglia ity
20229202 502X Rk5a %Y
BZhBBRIRDOEIERIFRDDES
O 8335585300000 ®m0DDB®
1 80
2 79
3 78
4 77
5 76
6 75
7 74
8 73
9 72
10 71
11 70
12 69
13 68
14 67
8 Am79C730 o
17 64
18 63
19 62
20 61
21 60
22 59
23 58
24 57
25 56
26 55
27 54
28 53
29 52
30 51
TANOITNDNONONO—ANMNITONDODO
L e N N B o e s o e i e i o i i o)
899888844999 58E8558E
>Z3>>>>>>>>305>300
[ajajajajajaiajajaiaialaiye] OLIJLUQQ

1. All TX and RX pins shown in this diagram are also PECLTX and PECLRX pins, respectively.
2. NC pins must be left floating. Do not tie to Vo or ground.
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LOGIC SYMBOL
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is formed
by a combination of the elements below.

Am79C730 K c_ W

ALTERNATE PACKAGING OPTION
\W = Trimmed and formed in a tray

TEMPERATURE RANGE
C = Commercial (0°C to + 70°C)

PACKAGE TYPE
K = 100-Pin Plastic Quad Flat Pack (PQR100)

SPEED OPTION
Not Applicable

DEVICE NUMBER/DESCRIPTION
Am79C730

Integrated Multiport Repeater for 100 Mbps (IMR100)

Valid Combinations

Valid Combinations list configurations planned to be sup-
ported in volume for this device. Consult the local AMD sales
Am79C730 KC\W office to confirm availability of specific valid combinations and
to check on newly released combinations.

Valid Combinations

6 Am79C730
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PIN DESIGNATIONS

Listed by Pin Number

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 NC 26 DVpp 51 DVSS 76 SDI[1]+
2 NC 27 FEFI 52 DAT[2 77 ™
2l PECLTX[1]-
3 NC 28 DVgss 53 DAT[3] 78 AVpp
_ TX/
4 DVgg 29 PORTOFX 54 DAT[4] 79 PECLTX[1]+
I RX/
5 NC 30 DVgg 55 REQ 80 PECLRX[2]-
6 DVgs 31 DVgs 56 ACT 81 AVgg
7 NC 32 DV 57 COL 82 RX/
88 PECLRX[2]+
8 DVss 33 DVss 58 EXP_DEL 83 SDI[2]-
9 DVgg 34 DVgg 59 DISMLT3 84 SDI[2]+
[ TX/
10 DVgs 35 DVgs 60 DISSCR 85 PECLTX[2]-
11 DVgg 36 DVgg 61 IREF 86 AVpp
TX/
12 DVgss 37 DVss 62 AVpp 87 PECLTX[2]+
RX/
13 DVgg 38 DVgg 63 AVgq 88 PECLRX[3]-
14 DV 39 DV 64 RX/ 89 AV
ss ss PECLRXI[0]- Ss
15 DV 40 DV 65 AV 90 RX/
DD ss SS PECLRX[3]+
RX/
16 NC 41 DVgg 66 PEGLRX[0]+ 91 SDIf3]-
17 REF 42 DVgg 67 SDI[0]- 92 SDI[3]+
TX/
18 DVgs 43 CLK 68 SDI[0]+ 93 PECLTX(3]-
19 LCOL 44 DV 69 X 94 AV
DD PECLTX[0]- bD
20 CACT 45 RST 70 AV 95 >
DD PECLTX[3]+
21 LCLK 46 DV 71 1 96 DV,
S8 PECLTX[0]+ DD
22 NC 47 EBDIR 72 RX/ 97 DV
PECLRX[1]- ss
23 LNKCRS 48 ECLK 73 AVgg 98 DVgg
N RX/
24 LPAR 49 DAT[0] 74 PECLRX[1]+ 99 NC
25 NC 50 DAT[1] 75 SDI[1]- 100 DVss
Note: NC pins must be left floating. Do not tie fo V¢ or ground.
Am79C730 9
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PIN DESCRIPTIONS
100BASE-TX/FX Ports

TX[3:0//PECLTX[3:0]+
Transmit Data
Differential Output

These pins are differential drivers that transmit either
MLT-3 or PECL-level signals. When configured for
MLT-3 operation, the differential outputs are compliant
with IEEE 802.3 Section 25 and connect directly with
external isolation transformers and common-mode
chokes. When set for PECL operation, the outputs are
intended to be fed directly to fiber transmitters.

The transmit mode is selected by biasing SDI+ and
properly setting the DISMLT3, DISSCR, and PORTOFX
pins. When DISMLTS3, DISSCR, and PORTOFX are tied
HIGH, all four device ports transmit MLT-3 signals suit-
able for 100BASE-TX operation. For fiber optic media,
PECL-level NRZI signals are output by all four ports
when DISMLT3 and DISSCR are tied LOW.

PORTOFX is used to selectively configure port O for
100BASE-FX operation. When DISSCR and DISMLT3
are tied HIGH and PORTOFX is tied LOW, the output
from port 0 can be tied to a fiber transmitter. At the
same time, ports 1-3 will transmit MLT-3 signals for
100BASE-TX operation.

RX[3:0)/PECLRX[3:0]+
Receive Data
Differential Input

These pins are differential inputs that receive either
MLT-3 or PECL-level signals. When configured for
MLT-3 operation, the differential inputs connect di-
rectly with external isolation transformers and com-
mon-mode chokes. When set for PECL operation, the
inputs connect directly with fiber receivers.

The receive mode is selected by biasing SDI+ and
properly setting the DISMLT3, DISSCR, and PORTOFX
pins. When DISMLT3, DISSCR, and PORTOFX are tied
HIGH, all four ports receive MLT-3 signals suitable for
100BASE-TX operation. For fiber optic media, all four
ports receive PECL-level NRZI data signals when
DISMLT3 and DISSCR are tied LOW.

PORTOFX is used to selectively configure port O for
100BASE-FX operation. When DISSCR and DISMLT3
are tied HIGH and PORTOFX is tied LOW, port 0 input
can be tied to a fiber transmitter. At the same time,
ports 1-3 will receive MLT-3 signals for T00BASE-TX
operation.

SDI[3:0]+
Signal Detect
PECL Input

The SDI differential pair input is driven by a fiber trans-
ceiver module to indicate whether the received optical

signal is above the required threshold. There is one SDI
pair per port.

When a port is configured for MLT-3 operation, SDI+
and SDI- must be tied to AVgg. No pull-down resistor
is required.

Table 1. SDI[3:0}+ Settings for
Transceiver Operation

SDI[x]+ SDI[x]- Port Mode
AVgg AVgg MLT-3 Mode
AVgg PECL Bias Invalid Setting

PECL Bias AVgg Invalid Setting
PECL Bias PECL Bias PECL Mode

Expansion Port

DAT[4:0]
Expansion Port Data
Input/Output/High Impedance

DAT[4:0] carries 4B/5B encoded data and status infor-
mation. The IMR100 device drives DAT[4:0] when both
REQ and ACT pins are asserted. DAT[4:0] is an input
when only ACT is asserted. If REQ and ACT are not as-
serted or COL is asserted, DAT[4:0] is in a high imped-
ance state.

Table 2 defines DAT[4:0] content. DAT[4:0] must always
be terminated to V¢ with a 1-kQ resistor.

Table 2. Expansion Port Data Bus

DAT[4:0] Data
11111 Idle
00000 Jam
00100 Symbol Error
00010 Bit Rate Error
00001 False Carrier
4B/5B Code for 0 to F Data O - F Hex
4B/5B Code for JK JK Header
ECLK
Expansion Port Clock
Input/Output

Data transitions on DAT[4:0] are synchronized to this
clock. ECLK is a 25-MHz output clock when DAT[4:0] is
transmitting and a 25-MHz clock input when DAT[4:0] is
receiving. ECLK must always be terminated to ground
with a 1-kQ resistor.

10 Am79C730
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REQ
Request
Output, Active LOW

REQ is driven LOW when the IMR100 device senses
activity. An IMR100 device is defined as ACTIVE when
it has one or more ports receiving data or experiencing
collisions, or when it is still transmitting data from the in-
ternal FIFO. The assertion of this signal signifies that
the IMR100 device requires the DAT[4:0] lines to trans-
fer data, collision status information, or error status in-
formation to other IMR100 devices.

ACT

Activity

Input, Active LOW

ACT is an input signal driven by an external arbiter.
Assertion of ACT indicates that at least one IMR100
device is trying to control the Expansion Port (REQ
is asserted).

Note: If the expansion port is not used, ACT must
be connected directly to REQ.

COL
Collision
Input, Active LOW

COL is an input signal driven by an external arbiter.
Assertion of COL indicates that more than one device
has REQ true. When COL is asserted, DAT[4:0] enters
a high impedance state and a JAM pattern is transmit-
ted on the TX ports.

EBDIR
External Buffer Direction Control
Output

EBDIR is used to control the direction of external buff-
ers on the Expansion Port. EBDIR is driven LOW when
the device is driving DAT[4:0]. This is useful when the
expansion port is routed off the board such as in stack-
able systems. When not driving the expansion port, the
IMR100 expansion port drives EBDIR HIGH.

LED Interface

LNKCRS
Port Link/Carrier Sense Status
Output

LNKCRS outputs a serial bit stream indicating link sta-
tus and carrier sense status for each port. LNKCRS is
clocked by LCLK.

LPAR
Port Partition Status
Output

LPAR outputs a serial bit stream indicating the partition
status for each device port. Included in the bit stream is
a designated bit that is set to “1” when an ALERT con-
dition is detected. An ALERT condition is indicated
when at least one of two conditions has occurred: (1) a
device port has been partitioned during the previous

250-ms sampling period, or (2) network utilization was
measured at 80 percent or greater during each of the
previous four 250-ms sampling periods.

LPAR is clocked by LCLK.

LACT
Global Carrier Activity
Output

LACT outputs an 8-bit serial stream indicating the
amount of collision domain traffic. The number of con-
secutive LOW bits indicates the amount of activity. Ac-
tivity is represented as a percentage of the total
possible activity during the 250-ms sampling period.
Refer to the LED Support section.

LCOL
Global Collision
Output

LCOL outputs an 8-bit serial stream indicating the fre-
quency of collisions experienced in the collision do-
main. The number of consecutive LOW bits indicates
the percentage of total possible collisions that were ex-
perienced during the previous 250-ms sampling pe-
riod. Refer to the LED Support section.

LCLK
LED Clock
Output

LCLK is the timing reference for the LED serial bit
stream signals. It is a 12.5-MHz clock that operates in
continuous bursts of 8 cycles. Each burst is separated
by 250 ms.

Miscellaneous Signals

RST

Reset

Input, Active LOW

Assertion of RST clears the internal logic and resets all

of the internal state machines. RST must be held LOW
for at least 250 ms.

CLK

Clock

Input

CLK is the master clock signal for the IMR100 and must
be a 25-MHz square wave.

DISSCR

Disable Scrambler

Input, Active LOW

When DISSCR is LOW, the scrambling and descram-
bling circuits are disabled on all four ports. DISSCR is
sampled at the rising edge of RST.

Am79C730 11
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DISMLT3
Disable MLT-3
Input, Active LOW

When DISMLT3 is LOW, the MLT-3 circuitry is disabled
on all four ports and the TX drivers drive NRZI| data sig-
nals. DISMLT3 is sampled at the rising edge of RST.

FEFI
Far End Fault Indication Enable
Input, Active LOW

FEFI enables the far end fault capabilities of the
IMR100 device. When asserted, any port detecting a
signal loss will generate an error signal on the media as
defined in IEEE 802.3u Section 24.3.2.1. FEFI is sam-
pled at the rising edge of RST.

EXP_DEL

Expansion Port Delay

Input

EXP_DEL sets the internal delay of the IMR100 device
to compensate for the delay of the external circuitry on
the expansion port. EXP_DEL should be tied LOW
when the total expansion port delay is less than one
clock cycle (40 ns). EXP_DEL should be tied HIGH
when the total expansion port delay is greater than one
clock cycle, but less than two clock cycles (80 ns). The
total expansion port delay should be calculated as the
sum of buffer, arbitration, and propagation delays.
EXP_DEL is sampled at the rising edge of RST.

Adjustment of internal delays is necessary to ensure
compliance with IEEE 802.3u timing requirements
(Section 27.3.1.4.4).

IREF

Current Reference

Input

IREF establishes the current reference for the IMR100
device. It must be tied to Vpp via a 13-kQ resistor with
a 1 percent tolerance.

PORTOFX

Port 0 Select
Input, Active LOW

PORTOFX is used to configure port O for fiber opera-

tion. When PORTOFX is pulled LOW, port 0 transmits
and receives PECL-level signals, disables scrambling/
descrambling, and enables the SDI+ differential signal
detect inputs. Thus, port 0 is placed in fiber mode re-
gardless of the state of the DISSCR and DISMLT3 pins.

PORTOFX is sampled at the rising edge of RST.

REF
Voltage Reference
Input

REF establishes the voltage reference for the IMR100
device. It must be tied to Vpp via a 1k-Q resistor with 5
percent tolerance.

Power Supply

DVpp

Digital Power Pin

These pins supply +5 V power for digital portions of the
IMR100 circuitry.

Digital Ground Pin

These pins provide the ground reference for the digital
portions of the IMR100 circuitry.

AVpp

Analog Power Pin

These pins supply +5 V power for analog portions of
the IMR100 circuitry.

AVgg

Analog Ground Pin

These pins provide the ground reference for the analog
portions of the IMR100 circuitry.

12 Am79C730
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FUNCTIONAL DESCRIPTION
Overview

The Am79C730 IMR100 device is a single-chip, four
port repeater that is ideally suited for unmanaged
100BASE-TX hubs. All four ports include the entire
physical layer for T00BASE-TX, including MLT-3
functionality. In addition, user-configurable modes
are provided which enable the IMR100 device to con-
nect with external fiber transceivers to support
100BASE-FX applications.

When configured for 100BASE-TX operation, the
IMR100 repeater is compatible with IEEE 802.3u Sec-
tions 24 and 25. The IMR100 device can be configured
for 100BASE-FX operation on either one port or across
all four repeater ports. For fiber applications, the se-
lected IMR100 ports will transmit and receive PECL-
level NRZI data signals.

An asynchronous expansion port is provided that allows
multiple IMR100 devices to be connected together to form
larger repeater systems. Properly designed systems
using the IMR100 expansion port will meet IEEE Class Il
timing requirements. Comprehensive LED support is pro-
vided for multiple per port and global attributes.

Basic Repeater Functionality

The IMR100 device implements the basic repeater
functions as defined in Section 27 of IEEE 802.3, Re-
peater for 100 Mbps Baseband Networks.

Repeater Function

If a single network port of a repeater system senses the
start of a valid packet on its receive lines, the IMR100
device will retransmit the received data to all other en-
abled network ports (except when contention exists
among any of the ports or when the receive port is par-
titioned). The repeated data will also be presented on
DAT[4:0] of the expansion port to facilitate designs uti-
lizing multiple IMR100 devices.

Signal Regeneration

When retransmitting a packet, the IMR100 device en-
sures that the outgoing packet complies with the IEEE
802.3 specification in terms of preamble structure and
timing characteristics for 100BASE-TX operation. The
IMR100 repeater removes any receive jitter from in-
coming packets.

Data Frame Forwarding

Packets received by any port connected to the repeater
state machine are forwarded to all the ports.

Partition Functional Requirements

The IMR100 device prevents the carrier activity of a
faulty segment from propagating through the network.
It accomplishes this by counting the number of
consecutive collisions experienced on each port. This

collision count is incremented on each transmission
that suffers a collision and is reset upon successful
transmission. If this collision count exceeds the value
CCLIMIT (=63), the port will be partitioned.

When a partition condition is detected, the port in ques-
tion will:

1. Stop receiving incoming packets.
2. Continue to send repeated packets.
3. Continue to monitor port activity.

The IMR100 device will reset the partition function
when one of the following occurs:

1. Power-up or reset.

2. Detection of valid port activity that exceeds 450 to
560 bit times.

3. Exit from Link Fail.

Receive Jabber Functional Requirements

The IMR100 device can detect illegally long data
streams and prevent disruption of the network. If the
data stream is longer than 45,000 to 75,000 bit times,
the IMR100 will shut off the port receiving jabber.

Port functionality will be restored when one of the fol-
lowing occurs:

1. Power up or reset
2. Carrier is no longer detected

Link Monitoring

The Link Monitor of the IMR100 device is responsible
for determining whether the receive channel is provid-
ing reliable data. This takes advantage of the continu-
ous signal detection of the Physical Medium
Dependent (MLT-3) sublayer. The link is deemed reli-
able when the quality and level of the receive signal
has been continuously satisfactory for a minimum of
330 psec and maximum of 1000 us.

The implementation of link monitoring in the IMR100 is
compliant with IEEE 802.3 Clause 24.

Carrier Integrity Monitor

The IMR100 device implements the Carrier Integrity
Monitor (CIM) function for all ports. When a false carrier
is detected, the repeater forces a JAM signal to all
other ports. If the false carrier event reaches the 450 to
500 bit time boundary, the port is isolated (disabled). In
addition, the port is isolated when two consecutive
false carrier events are detected.

The affected port is re-enabled when at least one of the
following conditions occur:

1. The port is idle for more than 33,333 bit times
+25%.

2. The port has a valid carrier that exceeds 450 to 500
bit times.

Am79C730 13
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Detailed Functions
Port Interfaces

IMR100 repeater ports can support either 100BASE-
TX or 100BASE-FX operation. Port operation is se-
lected by properly configuring DISSCR, DISMLTS3,
PORTOFX, and SDI+ pins. The IMR100 can be hard-
ware-configured to support the following options:

1. All four ports transmit and receive MLT-3 signals for
100BASE-TX compatibility.

2. All four ports transmit and receive PECL-level
signals with stream cipher scrambling/descrambling
disabled for connection to fiber transceivers.

3. Port 0 transmits and receives PECL-level signals for
fiber operation, and ports 1-3 transmit and receive
MLT-3 signals for 100BASE-TX operation. This op-
tion is useful when 100BASE-TX operation is de-
sired on the majority ports, but a single fiber uplink
is required.

Configuration requirements are described in detail
below.

Port Configuration

IMR100 repeater ports can support either 100BASE-
TX or 100BASE-FX operation. 100BASE-TX operation
requires that the IMR100 device transmit and receive
MLT-3 signals with stream cipher scrambling/descram-
bling enabled. 100BASE-FX operation, however, re-
quires the disabling of both the MLT-3 signaling and the
scrambling/descrambling functionality.

MLT-3 signhaling and scrambling/descrambling can be
disabled via hardware by asserting DISMLT3 and
DISSCR, respectively. When each pin is tied low, both
MLT-3 and scrambling/descrambling are disabled on all
four ports. In this configuration, each port transmits and
receives PECL-level NRZI data, which is a requirement
to connect with fiber transceivers.

Some applications will require 100BASE-TX operation
on three IMR100 ports and 100BASE-FX operation on
a single port. An example of this is a single fiber port on
a TX hub. This configuration mode is supported by the
PORTOFX pin. When PORTOFX is asserted, MLT-3 sig-
naling and scrambling/descrambling functions are dis-
abled on Port 0 regardless of the settings of DISSCR
and DISMLT3. An external fiber transceiver can then be
attached to the PECL-level NRZI data signal of Port O
to support 1T00BASE-FX operation. (Refer to the Con-
nection to Fiber Transceivers section for proper biasing
of the SDI+ pins.) Assertion of PORTOFX does not dis-
able MLT-3 signaling or scrambling/descrambling for
ports 1-3. These three ports can be used for 100BASE-
TX operation.

A summary of the proper pin settings for each mode of
operation is shown in Table 3.

Table 3. Port Configuration

Operation DISSCR | DISMLT3 | PORTOFX
All ports 100BASE-TX| HIGH HIGH HIGH
100BASE-FX on
port 0 and
HIGH HIGH LOW
100BASE-TX on
ports 1-3
All ports 100BASE-FX | LOW LOW X
Invalid Configuration HIGH LOW X
Invalid Configuration LOW HIGH X

Note: Any port that is configured for MLT-3 signaling
must have the SDI+ and SDI- pins pulled directly to an-
alog ground.

MLT-3 Operation

When properly configured for MLT-3 operation, IMR100
driver outputs are compliant with IEEE 802.3 Section
25 specifications.

MLT-3 is a tri-level signaling scheme with all transitions
between OV and +1V or0V and -1 V. A transition in the
MLT-3 signal during a clock cycle represents a data
value of “1”. A lack of transition in the MLT-3 signal rep-
resents a data value of “0”. The stream cipher scram-
bling portion of the 100BASE-TX physical layer
standard (integrated into the IMR100 device) ensures
an adequate number of transitions in the data stream.
An example of MLT-3 signaling is shown in Figure 1.
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Figure 1. MLT-3 Waveform
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The benefit of MLT-3 is that it reduces the fundamental
frequency of the transmitted data which improves elec-
tromagnetic compliance (EMC) performance. MLT-3 re-
duces the 125 Mbps data rate of T00BASE-TX to a
maximum line frequency of 31.25 MHz. A reduction in
line frequency allows 100BASE-TX products to more
easily pass regulatory EMC limits, such as FCC and
CISPR. MLT-3 signal requirements are described in de-
tail in ANSI X.3.263:1995 TP-PMD Revision 2.1 (1994).

Refer to the Connection to Twisted Pair Media section
for the necessary terminations for MLT-3 operation
using the IMR100 device.

The MLT-3 circuitry of the IMR100 includes protection
against baseline wander, which is a DC bias effect gen-
erated by certain data patterns. The IMR100 receiver
can tolerate a DC bias shift up to the full peak value of
the signal without experiencing data loss.

PECL Operation

When the IMR100 drivers are configured for PECL
operation, the IMR100 ports can be connected directly
to fiber transceivers to support 100BASE-FX operation.
(See Connection to Fiber Transceivers section). In
PECL mode, device ports transmit and receive non-re-
turn to zero inverted (NRZI) data at AVpp -1.475 V
(logic LOW) and AVpp -0.88 V (logic HIGH) at a data
rate of 100 MBaud.

Expansion Port

The expansion port can be used to connect multiple
IMR100 devices together to increase the number of
ports in a single repeater system. Multiple IMR100
devices can be used in single-board applications, or in
stackable or chassis-based systems. The expansion
port signaling includes a 5-bit data bus (DAT[4:0]) and
the following control signals: ECLK, REQ, ACT, and
COL. In addition to carrying 4B/5B encoded data,
DAT[4:0] indicates various error and status conditions
as shown in Table 4.

DAT[4:0] is transmitted synchronously to ECLK. All
other expansion port signals operate asynchronously
to ECLK. Timing diagrams illustrating the operation of
the IMR100 expansion port signals are included in the
Switching Waveforms section.

The IMR100 device requires external arbitration when
using the expansion port. The arbiter allows only one
IMR100 device to control the expansion port. If more
than one device attempts to take control, the arbiter ter-
minates all access and signals a collision condition.

Table 4. DAT[4:0]

DAT[4:0] Data
11111 Idle
00000 JAM

00100 Symbol Error

00010 Bit Rate Error

00001 False Carrier

4B/5B Code for 0 to F Data 0 - F Hex

4B/5B Code for JK JK Header

REQ is an output that is asserted when an IMR100
device is receiving incoming data and wishes to control
the expansion port. ACT is an input that is driven by an
external arbiter. The arbiter should assert ACT when at
least one IMR100 device in the system is requesting
control of the expansion port (REQ is LOW). If multiple
IMR100 devices are asserting REQ, the arbiter should
assert COL to indicate that a collision condition exists.

When an active IMR100 device (REQ asserted) re-
ceives a LOW ACT signal and a HIGH COL signal from
the arbiter it drives the expansion port. When an active
IMR100 device receives a LOW COL signal it indicates
a JAM condition on DAT[4:0].

To aid in the design of stackable systems, the expan-
sion port provides a direction control signal for external
buffers. EBDIR is a TTL output and is driven LOW when
DAT[4:0] is driving the bus. When not driving the expan-
sion port, the IMR100 expansion port drives EBDIR
HIGH. (See Figure 2).

The expansion port is always monitored by the IMR100
device. If the IMR100 expansion port is not utilized, the
following connections must be made:

1. ACT must be directly connected to REQ.

2. DAT[4:0] should be tied to DVpp via 1-kQ resistors.
COL must be tied directly to DVpp.

3. ECLK should be tied LOW via a 1-kQ resistor.

In a typical single-board application, six IMR100 de-
vices can be connected together without the use of ex-
ternal buffers. (See Figure 3). The total number of
IMR100 devices that can be used in a more complex
architecture will depend on the drive capability, system
timing limitations, and system design.

The total delay on the expansion port must be calcu-
lated in order to properly set the EXP_DEL pin. Proper
setting of the EXP_DEL pin will ensure that an IMR100-
based system complies with IEEE timing requirements.
Refer to the Internal Delay Adjustments section.

Am79C730 15
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ACT

ECLK

K | Preamble| DATA |

EBDIR —Q]\

REQ |

ECLK | | | |

EBDIR

PALCE16V8

Figure 3. Expansion Port Connection

21171B-6
Figure 2. Expansion Port Signals with the Edges of EBDIR Highlighted
Vbp
DAT[4] DAT[4]
DAT[3] DAT[3]
DAT[2] DAT[2]
i DAT[1] DAT[1] .
Unit 1 Unit 2
DAT[O] DAT[0]
ECLK ECLK
REQ REQ
COL COL
ACT T ACT
1kQ [ — — — —
i COL ACT REQ1 REQ2
Arbiter
= 21171B-7
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Internal Delay Adjustments
IEEE 802.3u Section 27.3.1.4.4 specifies timing re-

quirements that 100Mbps hubs must meet in order to
claim compliance.

The EXP_DEL pin must be properly configured for an
IMR100-based hub to meet the SOP > EQJ timing re-
quirement. Proper configuration is based on the expan-
sion port delay and is shown in Table 5.

Table 5. Recommended EXP_DEL Configuration

Total Expansion Port
Delay Pin Setting

Less than 40 nsec LOW

Greater than 40 nsec but

less than 80 nsec HIGH

Total expansion port delay consists of arbitration,
buffer, and propagation delays. To meet Class Il timing
requirements, IMR100-based systems must have a
total expansion port delay of less than or equal to 40
ns. Class | systems can be designed with expansion
port delays of 40 to 80 ns. The IMR100 device is not de-
sighed to support expansion port delays greater than
80 ns.

Reset Operation

The RESET pin must be held low for a minimum of 1.2
mS. During reset all inputs are ignored, all active high
outputs are LOW, and all active low outputs are HIGH.
Additionally, the device is configured on the rising edge
of RESET as follows:

— MLT-3 enable/disable

— Scrambler and descrambler enable/disable

— Far End Fault Indication enable/disable

— Port 0 (fiber or MLT-3) enable/disable

Far End Fault Generation and Detection

Far End Fault Indication (FEFI) can be set with the
IMR100 device by setting FEF] at the rising edge of RST.
When FEFI is asserted, any port that senses a receive
error (loss of signal or below threshold signal level) will
transmit a far end fault indication as defined in IEEE
802.3u Section 24.3.2.1. This FEFI signal will indicate to
the far end transceiver that a media fault condition exists.
Any IMR100 port that receives a FEFI signal will enter a
link fail state and start transmitting idles.

The Far End Fault Indiction signal is made up of three
or more repeating cycles. Each cycle is composed of
84 consecutive ones followed by a single zero.

LED Support
Overview

The IMR100 device provides per port LED indications
for link status, receive activity (carrier sense), and par-
tition status. Global (collision domain) indications are
given for network utilization and collision frequency.
Network utilization and collision frequency are rate-
based indications and can be used to drive bar graph
displays. In addition, the IMR100 includes an Alert LED
indication that is enabled during high network utilization
or the partitioning of a local port.

The IMR100 LED control circuitry monitors activity and
drives the LED outputs based on approximately
250 ms sampling period. For each 250 ms sampling
period, the IMR100 device outputs four 8-bit serial
streams (LPAR, LNKCRS, LCOL, and LACT) clocked
by LCLK. LCLK is a 12.5 MHz clock that operates in
bursts of 8 cycles. Data is output in bursts approxi-
mately every 250 ms and can be latched with external
shift registers to drive status displays. The clock is au-
tomatically stopped until the beginning of the next 8-bit
burst as shown in Figure 4.

mers \EEEEEEE T LOOCOOXT

Legend:
C = Port Receive Activity

LPAR W

AVARRVeo s

L = Port Link Status
P = Port Partition Status
ALRT = Alert condition

21171B-8

Figure 4. LED Status Driver Waveform
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Per Port LED Atiributes

LNKCRS and LPAR output pins are used to indicate
per port LED status information. Designated bits in the
8-bit serial stream output on the LPAR pin indicate the
partition status of a particular port during the previous
250 ms sampling period (example: PO indicates the
partition status of port 0). If a particular port has been
partitioned, the corresponding bit will be set to “1,” turn-
ing the LED off.

The 8-bit serial stream output on LNKCRS indicates
both link status and receive activity (carrier sense) for
all four ports. Each bit indicates either link status or re-
ceive activity for a designated port. If a bit has been set
to “1” by the IMR100 device, the corresponding port
has a valid link signal or receive activity has been de-
tected on that port.

The IMR100 LED outputs can be connected directly to
a shift register as shown in Figure 5. The state of the
shift register is frozen after the last bit in the burst, with

the shift register indicating the state of the previous
sampling period.

Alert LED Status Indication

An alert condition is indicated by the first bit in the LPAR
serial bit stream. This alert bit can be used to warn of
anomalous network behavior. The ALRT bit is set to “1”
if at least one of the following two conditions occur:

1. Any local port was partitioned during the last 250
ms sampling period

2. Network utilization was 80 percent or greater during
each of the previous four 2560 ms sampling periods.

Global LED Attributes

Pins LACT and LCOL can be used to drive rate-based
displays indicating receive activity and collision activity,
respectively. Each output consists of an 8-bit value that
can be fed to a shift register to drive a rate-based dis-
play, such as a bar graph. The 8-bit bursts are based on
250 ms sampling periods. LCLK is automatically
stopped between 8-bit bursts.

’475250m54>‘

oo LT L LT TS NT L T T T T

oo NLelo LT T T T LT T T T

)

21171B-9

Figure 5. Bar Graph LED Driver Waveform

The output on LACT indicates the amount of receive
activity during the previous 250 ms sampling period.
Similarly, the output on LCOL indicates the amount of
collisions during the previous 250 ms sampling period.
The correlation between the 8-bit value and the amount
of receive activity or collisions is shown in Table 6.

The output on LACT and LCOL can be connected directly
to an external shift register as shown in Figure 12.

Bit 7 of LCOL is the global collision bit, GLB. It indicates
whether or not a collision occurred during the last
250-ms sampling period. It can be implemented
through an external register gate if collision rate status
is not needed.

Table 6. Collision Rate and Activity

% of Maximum
Occurrence of % of Maximum Number of
Collision Activity LEDs Lit

1 1 1

2 2 2

4 4 3

8 8 4

16 16 5

33 33 6

66 66 7

80 8

18 Am79C730
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SYSTEM LEVEL CONSIDERATIONS
IEEE Timing Requirements

End of JAM is referred to as EOQJ. Section 27 uses
these parameters to define a repeater as either Class |
or Class Il. A Class | repeater has delays such that a
single repeater can be placed between any two DTEs.
A Class Il repeater allows two repeaters to be placed
between any two DTEs. The official definition is given
in Table 7.

Table 7. Repeater Classes Relating to TX and FX

Class Il Repeater With All

Class | Repeater Ports TX

SOP + SOJ <140 BT SOP <46 BT, SOJ < 46BT

SOP > EOJ SOP = EOJ

Notes:

1. Start of Packet is referred to as SOR, Start of JAM is
referred to SOJ.

2. BT =BitTime.

The goal of the IMR100 is to enable the IMR100-sys-
tem to meet Class Il requirements. A properly designed
system with multiple IMR100 devices (connected to-
gether by the expansion port) will meet Class Il require-
ments, if the delay of the expansion port’s arbitration
circuitry is less than 40 ns. If the delay of the arbitration
circuitry is between 40 ns and 80 ns, the system can
meet Class | requirements. The IMR100 device is not
designed to work with arbitration circuitry with delay
greater than 80 ns.

Board Layout Recommendations

The Am79C730 device has digital and analog power
pins. It is recommended that the designer use separate
digital and analog power planes. The planes should
meet at a point near the power source on the board.

Although separate power planes present the optimum
solution, it is possible to design a working system with
a single power plane and a single ground plane. A sep-
arate ground plane must be placed under the RJ45
connectors (Figure 6) to prevent cross talk problems.

When separate planes are used the following recom-
mendations are made:

B The digital and analog planes should be connected
at the power source as shown in Figure 6.

B Digital signals should only be run over the digital
plane and analog signals over the analog plane. If it
is necessary to run a signal over both the analog

and digital plane, the power planes should be
bridged as shown in Figure 7.

B The void (area between the digital plane and the an-
alog plane) should be under pin 59 (some overlap to
pins 60 and 58) and pin 97 (some overlap to pins 96
and 100). Care should be taken to ensure that pin
96 is not over the analog plane.

B Since there is no internal connection between the
analog power lines and the digital power lines, a
bridge should be provided between the planes near
the IMR100 device. A ferrite bead is recommended.

In all cases, the following recommendations are made:

B Do not run signal traces through areas not covered
by power planes.

B Keep clock lines as short as possible. To ensure
this, lay out the clock signal traces before laying out
any other signal traces.

B [n stackable systems, the cable for the Expansion
Port should include sufficient ground lines, which
should be interlaced with signal lines.

Figure 8 shows the recommended decoupling capaci-
tor placement. They should be surface-mount 0.01-uF
capacitors. The capacitors must be placed as close as
possible to the pins.

Am79C730

Am79C730

21171B-10

Figure6. Layout Recommendation forthe IMR100
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Connection to Twisted Pair Media

The pin locations on the IMR100 are optimized for
. straight across wiring to the RJ45 connectors. That is,
Signal it is not necessary to cross the traces on different layers
of the board. Halo, Pulse, and Valor provide isolation
transformers with the optimized configuration. Figure 9
illustrates the recommended wiring of the TX ports.
Proper termination consists of a 100-Q resistor and a
1:1 isolation transformer with common-mode chokes.
External filters are not required.

Analog Plane
Bigital Plane

21171B-11

Figure 7. Bridge between Analog and Digital

0.01 pF 0.01 pF 0.01 pF
100 96 94 89 86 81
78 ——
0.01 puF
78—
16 70 ——
0.01 pF 4] 0.01 pF
T—18 65 ——T
Am79C730
IMR100 Repeater
63
=~ oo uF ]
62 =
Ferrite Bead
VDD
42 44
L J 21171B-12
0.01 uF
Figure 8. Recommended Decoupling for the IMR100
20 Am79C730
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Isolation

Transformer with
common-mode
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1:1

RJ45
Connector

8
@

TX- (6)
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TX[n]- *

TX[n]+ ! *2 g*
100 @

®)
F 4)
TX+(3)

SDI[n]+ O1pF =

S I !
8 — o1
RX[n]+ * 2 g RX- (2)
110 Q j E
RX[n]- ® RX+ (1)
.01 pF 750 Lo

el

(chassis ground)
.01 pF

21171B-13

(chassis ground)

Figure 9. TX Port Wiring Diagram

Connection to Fiber Transceivers

The IMR100 device is designed to interoperate with
standard fiber optic data links (ODLs) to support
100BASE-FX repeater applications. When used in
such an application, the IMR100 device’s transmit and
receive pairs must be configured properly.

When configuring the device for FX operation on all
four ports, follow these setting options:

1. The transmit and receive pins need to be set for
PECL mode. This is done by properly biasing those
signal pins at 3 V with the resistor network shown in
Figure 10.

2. The DISMLT3 pin must be tied LOW to enable the
reception and transmission of PECL type signals.

3. The DISSCR pin must be tied LOW to disable the
scrambler/descrambler function.

Note: All 3 configuration conditions must be met for
proper IMR100 fiber operation on all four ports.

When configuring the device for FX operation on Port 0
only, follow these setting options:

1. Port O transmit and receive pins need to be set for
PECL mode. This is done by properly biasing those
signal pins at 3 V with the resistor network shown in
Figure 10.

2. The PORTOFX pin must be tied LOW to enable
PECL operation on Port 0. (When PORTOFX is
pulled LOW, Port 0 transmits and receives PECL-
level signals, disables scrambling/descrambling,
and enables the SDI+ differential signal detect in-
puts. Thus, Port 0 is placed in fiber mode regard-
less of the state of the DISSCR and DISMLT3 pins.)

Note: Both configuration conditions must be met for
proper IMR100 fiber operation on Port 0 only.

Am79C730 21

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Power ed

AMDZ\

PRELIMINARY

AVpp AVpp

IMR100 Port n

Fiber Transceiver

8250 38250
TX[n/PECLTX[n]+ . TX+
TX[nY/PECLTX[n]— » TX—
-:T:_mo Q ‘%130 Q
AVpp  AVpp
8250 $8250
RX[nJ/PECLRX[n]+ |—e-& RX+
RX[nJ/PECLRX[n]— . RX—
j’mo Q ‘%130 Q
AVpp AVpp
82.50Q lrsz.s Q
SDI[n}+ |e—o-e SDI+
SDI[n}- - SDI—
imo Q $130Q
= - 21171B-14
Figure 10. FX Connection

Expansion Port Arbitration

The external arbiter can be a simple PAL device, such
as a PALCE16V8. It is programmed so that when at
least one REQ is true, ACT is true and when more than

one REQ is true, COL is true. The recommended equa-

tions for ACT and COL are
ACT = (REQ[0] *REQ[1]......... * REQ[n])
TOL = (REQ[0] + (REQ[1] * REQ[2] ...... *REQ[n])) *

*REQ[n))) *

(REQ[n-1] +REQI[n])

Where

Overbar = negation

*=AND

+=0R

REQIx] = REQ from an IMR100 device.
Note: These equations are not optimized.
LED Implementation Examples

Although information on Link status and Partition status
is contained in two different 8-bit serial streams, a sin-
gle shift register can be used to drive LEDs that will dis-
play status indications for both attributes. Configuration
examples are illustrated in Figures 11, 12, and 13.

IMR100

LNKCRS

LCLK

Vob Voo Vobp Voo Voo Voo Voo Vop

o [aV] — o [e2] o — [=]
N X * 4 19 19 0 ?

o o o o
ST 3131737610600

Q Q Q Q Q Q Q Q
D
74164

Figure 11.

21171B-15

Example: LED Connections lllustrating LNKCRS
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Voo Voo Voo Voo Voo Voo Voo  Vop

IMR100 1 2 4 8 16 33 66 80
LACT D
74164
LCLK
21171B-16
Figure 12. Example: LED Circuit for Activity
DVpp DVpp DVpp DVpp DVpp DVpp DVpp DVpp
o N — =] [} o ~— [=]
X X x x a4 [a 2 o
IMR100 ZY¥EZTETETETETETS
Q0 | Q1 | Q2 | Q3 Q4 | Q5 | @6 | Q7
74374
LCLK P Do | DI | D2 | D3 D4 | Ds | D6 | D7
LNKCRS
LPAR 21171B-17
Figure 13. Example: LED Connection with Link and Partition
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature:. . ... ... .. .. -65°C to +150°C

Ambient Temperature Under Bias: . ... 0°Cto +70°C

OPERATING RANGES
Temperature (TA): . ................ 0°C to +70°C

Supply Voltages (AVpp DVpp): .. +4.75V to +5.25V

Supply Voltage to Operating ranges define those limits between which
AVgg or DVgg (AVpp, DVpp): ... ... -0.3Vto+6.0V functionality of the device is guaranteed.

DC Voltage applied to

any Pin Referenced toVgg: . ... -05VtoVes +05V

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

DC CHARACTERISTICS

Digital /0
Symbol Parameter Description Test Conditions Min Max Unit
ViL Input Low Voltage DVgg = 0.0V -0.5 0.8 \
ViH Input High Voltage DVgg = 0.0V 2.0 Vpp + 0.5 Vv
VoL Output Low Voltage loL =4 mA - 0.4 Vv
VoH Output High Voltage loy =-0.4 mA 24 - \
loz (o,\l“;feug ;‘eakage Current 0.4V < Vour < DVpp 10 10 uA
I Input Leakage Current DVgs < VN < DVpp 10 A
Analog I/O — MLT-3 Mode
Symbol Parameter Description Test Conditions Min Max Unit

Differential Output Peak VDD = Maximum

Vo Voltage (Note 2) 950 1050 mv
Input Differential Assert

Vgpa | Threshold VDD = Maximum 950 mV
(See Figure 16)
Input Differential De-assert

Vgpp | Threshold VDD = Maximum 200 mV
(See Figure 16)

lix Input Leakage Current 0V < VIN < VDD -10 10 nA
Notes:

1. loz applies fo all three-state oulput pins and bidirectional pins.

2. Vixp is measured with a 100-Q termination and a standard Ethernet transformer with a UTP-test load (100Q2) across the
secondary winding.

RX+

21171B-18

Figure 16. Receiver Differential Input
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Analog I/0 — PECL Mode

Symbol Parameter Description Test Conditions Min Max Unit
v Output HIGH Voltage Vop = Maximum Vpp-1.075 Vpp-0.830 v
OHP P ¢ PECL Test Load b~ b~
v Output LOW Voltage Vop = Maximum Vpp-1.860 Vpp-1.570 v
oLP P ¢ PECL Test Load b~ b7
Vspp Input Voltage Differential Vpp = Maximum 0.35 1.1
Veu Input Common Mode Voltage Vpp = Maximum Vpp-2.0 Vpp-0.55
I x Input Leakage Current OV <VIN < VDD -10 10
Voo
825 Q
PECL
pin ©
130 Q
21171B-19
Figure 17. PECL Test Load
Power Supply Current
Symbol Parameter Description Test Conditions Min Max Unit
Vpp = Maxi
DD aximum _ TBD mA
MLT-3 Mode
Ibp Power Supply Current
Vpp = Maximum
- TBD mA
PECL Mode
Am79C730 25
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PRELIMINARY

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS

Must be
Steady

May
fromHto L
May
fromLtoH

VAVAVAVAVAY, Don’t Care,
A‘A A‘A‘A‘A poy Ghange

Does Not
%—é« Apply

OUTPUTS

Will be
Steady

Will be
Changing
fromHto L

Will be
Changing
from L to H

Changing,
State
Unknown

Center

Line is High-
Impedance
“Off” State

KS000010-PAL

SWITCHING CHARACTERISTICS AND WAVEFORMS

Clock Timing
Symbol Parameter Description Min Max Unit
toLk CLK Period 39.996 40.004 ns
toLkH CLK High Pulse Width 18 22 ns
toLkL CLK Low Pulse Width 18 22 ns
toLr Clock Rise Time (Note 1) 5 ns
toLF Clock Fall Time (Note 1) 5 ns
Note:
1. Parameter not fested.
CLK
21171B-20

Figure 18. Clock Timing
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AMD 1

Expansion Port Timing

Symbol Parameter Description Min Max Unit
tpev DAT[4:0] Valid Before the Rising Edge of ECLK 17.5 - ns
tepv DAT[4:0] Valid After the Rising Edge of ECLK 12.5 - ns
{DES DAT[4:0] Setup Time to the Rising Edge of ECLK 10 - ns
teDH DAT[4:0] Hold Time From the Rising Edge of ECLK 5 - ns
teRT ECLK Rise Time When DAT[4:0] is transmitting (Note 1) - 6 ns
terT ECLK Fall Time When DAT[4:0] is transmitting (Note 1) - 6 ns
terR ECLK Rise Time When DAT[4:0] is Receiving (Note 1) - 6 ns
terR ECLK Fall Time When DAT[4:0] is Receiving (Note 1) - 6 ns

Note:
1. Parameter not tested.
ECLK
DAT[4:0]
21171B-21
Figure 19. Expansion Port Source Timing
ECLK
DAT[4:0] 21171B-22
Figure 20. Expansion Port Receive Timing
Am79C730 27
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PRELIMINARY

Device Configuration Interface Timing

Symbol Parameter Description Min Max Unit
trsT RST pulse width low 1.2 - ms
t Input setup time to the rising edge of RST for DISSCR, DISMLT3, PORTOFX, 80 _ ns
MRS EXP_DEL, and FEFI
t Input hold time from the rising edge of RST for DISSCR, DISMLT3, 0 _ ns
AMH PORTOFX, EXP_DEL, and FEFI
tRsT ———» /
RST 7
SS
D|SSCR, « I"tMRS"<' tRMH'.|
DISMLT3,
PORTOFX, ;
EXP_DEL, $5
and EEFI 21171B-23
Figure 21. Configuration Timing
LED Timing
Symbol Parameter Description Min Max Unit
t cp LCLK Period 79 81 ns
tLcH LCLK HIGH 35 45 ns
tLCL LCLK LOW 35 45 ns
t pcv Data Valid Before the Rising Edge of LCLK 25 - ns
1LCDV Data Valid After the Rising Edge of LCLK 25 - ns
— ticp
LCLK
tiocv | tiepv
LNKCRS,
LPAR, LACT, 21171B-24
and LCOL

Figure 22. LED Control Signal

28
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MLT-3 Timing
Symbol Parameter Description Min Max Unit
trxr Rise Time of TXD Output Signal (Note 1) 3.0 5.0 ns
trxE Fall Time of TXD Output Signal (Note 1) 3.0 5.0 ns
tTxRFs Rise and Fall Time Symmetry of TXD Output Signal (Note 1) — 0.5 ns
tbcou Duty Cycle Distortion Jitter (Note 2) — +25 ns
trxy Transmit Jitter — 1.4 ns
Notes:

1. Parameter not tested.

2. Measured using data pattern 10101010.

trxr

TXt

21171B-25
Figure 23. TX+ Rise and Fall Times
1 0 1 0 1 0 1 0
i i i it
i 1 it i
:(: — Vows —— i
:44—: 16 ns——L:: —>iE<—tDCDJ EE
TX+ i i i i
i i t——16 ns ——ml]!
iy 1 : 16 ns : 1
i it -Vouyz ; o
ih ih ih qt
21171B-26
Figure 24. TX+ Duty Cycle and Jitter
Am79C730 29
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PRELIMINARY

PECL Timing
Symbol Parameter Description Min Max Unit
tpRT Rise Time of PECLTX+ (Note 1) - 0.3 ns
tprT Fall Time of PECLTXt (Note 1) - 0.3 ns
tPREST Rise and Fall Time Symmetry of PECLTX+ (Note 1) -200 200 ps
tspisu SDI+ Setup Time to Clock 7 - ns
tspiH SDI+ Hold Time From Clock 5 - ns
tprR Rise Time of PECLRX+ - 2 ns
tPER Fall Time of PECLRXt - 2 ns
Note:
1. Parameter not fested.
SS_) [—
80% tprT—{ -
PECLTX+ a—— |
20%
L ]
SS_) [—
80% tPRR—  feu—
PECLRX+ a—— l—
20%
S 5 ; 21171B-27
Figure 25. PECL Rise and Fall Times
CLK
tspisu| tspiH
SDIt
21171B-28

Figure 26. SDI+t Input Parameters
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PRELIMINARY AMDZ\

System Timing Information

The following section gives timing information useful for
assessing the system’s operation as a Class | repeater
or a Class Il repeater.

Note: REQ, ACT, and COL are not synchronized to
ECLK; therefore, no phase relationship is implied. Also,
no phase relationship is implied between ECLK and
RXD or ECLK and TXD.

Start of Packet Timing

Symbol Parameter Description Min Max Unit
tsopPJr First J Bit received by a TX Port to leading edge of REQ 90 142 ns
tsopra | Allowed Delay of ACT after REQ (Note 1) - AE ns
tsoprp | REQ TRUE to DAT Valid and EBDIR LOW (Note 1) 20 + AE 30 + AE ns
tsoPRE REQ TRUE to First Falling Edge of ECLK (Notes 1, 2, and 3) 60 +AE 70 + AE ns
tsOPETX I(:I\ijrsttera:Ii’nzg’ Eggz;ﬁ ECLK to First J Bit Transmitted by a TX Port 160 200 ns

Notes:

1. AE refers to the anticipated arbiter delay in bit times. AE can have one of two values: 40 or 80. The value of AE is based on
the setting of the EXP_DEL pin. If EXP_DEL is LOW, AE is equal to 40. If EXP_DEL is HIGH, AE is equal to 80.

2. ECLK becomes active in the LOW state. Because ECLK should be tied LOW via an external resistor, this will not be seen o

monitoring equipment.

3. DAT[4:0] is lafched on the rising edge of ECLK. However, it is shifted into the synchronizer on the falling edge of ECLK. Thus,

delays should be measured from the falling edge of ECLK.

RX+ I/K/ followed by data

tSOF‘J R -

= \

- tSOPHA

ACT
S
t
SOPRE - | 59
| ‘—’trSOPETX—"
DAT[4:0] X X X X
~—!soprp s
EBDIR
JS
TXt Idle Sequence X IJ/K/ followed by data
5 21171B-29
Figure 27. Start of Packet
Am79C730 31
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System Timing Information (Continued)
Collision Timing - Single Chip Collisions (Note 1)

Symbol Parameter Description Min Max Unit
tsodrD REQ Valid to JAM Signal on DAT[4:0] (Notes 2 & 3) AE 60 + AE ns
tsoJrE REQ Valid to First Falling Edge of ECLK 20 + AE 100 + AE ns
tsoueTx | First Falling Edge of ECLK to JAM on all TX ports 80 160 ns
tsoduD First Bit of J on RX to JAM on DAT[4:0] (Note 4) 90 170 ns

First Bit of J on RX to First Falling Edge of ECLK after JAM on

'SOJE | DAT[4:0] (Note 4) 130 210 ns

Only 1 Port Receiving to the First Bit of T Transmitting on that Port

{E0JOPL  |(One Port Left) 290 402 ns

tEOJTR First Bit of T to REQ HIGH 170 262 ns

teodTD First Bit of T to Idle on DAT[4:0] 130 222 ns
First Bit of T on RX to First Falling Edge of ECLK after Idle on

teouTE DAT[4:0] 170 262 ns
Falling Edge of ECLK after Idle on DAT[4:0] to First Bit of T on all

tEOJET TX Ports 120 160 ns

Notes:
1. Collision Timing when the aclive ports are on the same IMR100 device.

2. AE refers o the anticipated arbiter delay in bit times. AE can have one of two values: 40 or 80. The value of AE is based on
the setting of the EXP_DEL pin. If EXP_DEL is LOW, AE is equal to 40. If EXP_DEL is HIGH, AE is equal to 80.

3. Collision results from multiple ports on the same IMR100 device simultaneously receiving the first bit of J.

4. Collision results from one or more ports on the same IMR 100 device becoming active after another port on that IMR 100 device
has already been active.

RX+ N/K/ followed by data

t -
SOPJR

*a \

-« !
SOPRA

ACT

- NAVAVAVAVAVAY.

t SOJETX

DAT[4:0]

22
X+ Idle Sequence JAM Sequence
21171B-30

Figure 28. Single Device Start of Jam - Both Ports Start Simultaneously
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System Timing Information (Continued)

RX+ >< M/K/ followed by data
tSOJJD
DAT[4:0] X X Jam Sequence
.-t

—
SOJE

B tSOJETX

TX+ Data Jam Sequence
21171B-31
Figure 29. Single Device Start of JAM - One Port Starts after Arbitration
RX+ /T/IR/ X Idle Sequence
teosopL
TXE X Jam Sequence [TIR/ X Idle Sequence
21171B-32

Figure 30. Single Device - One Port Left

RX+ :)(/T/R/X Idle Sequence
<7tEOJTR4’l
REQ /_
'sorma
ACT
DATI[4:0] Jam Sequence }( ldle Sequence
I

<7tEOJET4>
ECLK K

X+ x Jam Sequence X [T/R/
21171B-33

Figure 31. Single Device - End of Jam

Am79C730 33
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System Timing Information (Continued)
Collision Timing - Multiple Chip Collisions (Note 1)

Symbol Parameter Description Min Max Unit
tsodrc Required Assertion of COL After REQ Asserted - AE ns
tsodcy COL to JAM Transmitted on all Ports 140 180 ns
tsouch COL Asserted to DAT[4:0], ECLK, and EBDIR Asserted - 20 ns
teosTR | First T on RX to REQ Deasserted 130 182 ns
teorc | Required Deassertion of COL after REQ Deasserts - AE ns
teoscTx | COL Deasserted to First Bit of T Transmitted on all Ports 140 180 ns

Note:

1. Collision results from signals received on different IMR 100 devices that are connected together via the Expansion Port.

RX+ /J/K/ followed by data

t
SOPJR

REQ

tSO.JRC >

COL

s OO

tS0ucD —m
ECLK
t
-———

S0OJCJ

(%)

Vel

TX+ Data

S

Jam Sequence

Figure 32. Start of JAM - Multiple Devices

21171B-34
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System Timing Information (Concluded)

RX+ /T/R/X Idle Sequence

tEOJTR‘»

= 7(

~—teoirc ™
COL 7
t
[ EOJCTX
TX+ X Jam Sequence [T/R/
21171B-35
Figure 33. End of Jam - Multiple Devices
Am79C730 35
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PHYSICAL DIMENSIONS
PQR100

Plastic Quad Flat Pack (measured in millimeters)

- 17.00
13.90 1740 -
Pin 100 —\\‘__1&3':5 1410 N' Pin 80
Wy
RRRRRRRRRA |
[ m (e I -
== N pin1 1. A ===
= ——
p— 111
== ﬁv\ — 18.85
o — REF
= /\/7// ——E=EE | w
=== — 23.00
% % 23.40
= =
. ¥
SN L EGEEEE L GEEEERRL:
—D-] Pin 50

025y Y

MIN SEATING PLANE

16-038-PQR-1_AH
PQR100

DP92

6-20-96 v

Trademarks

Copyright © 1997 Advanced Micro Devices, Inc. All rights reserved.

AMD, the AMD logo, and combinations thereof are trademarks of Advanced Micro Devices, Inc.
IMR100 is a trademark of Advanced Micro Devices, Inc.

Product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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