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Preface

Notice

This manual contains PLX Confidential and Proprietary information. The contents of this manual may not
be copied nor duplicated in any form, in whole or in part, without prior written consent from
PLX Technology, Inc.

PLX provides the information and data included in this manual for your benefit, but it is not possible
to entirely verify and test all the information, in all circumstances, particularly information relating to
non-PLX manufactured products. PLX makes neither warranty nor representation relating to the quality,
content, or adequacy of this information. The information in this manual is subject to change without
notice. Although every effort has been made to ensure the accuracy of this manual, PLX shall not be
liable for any errors, incidental or consequential damages in connection with the furnishing, performance,
or use of this manual or examples herein. PLX assumes no responsibility for damage or loss resulting
from the use of this manual, for loss or claims by third parties, which may arise through the use of the
PEX 8548RDK, or for any damage or loss caused by deletion of data as a result of malfunction or repair.

About This Manual

This Hardware Reference Manual describes the PLX PEX 8548 Rapid Development Kit (RDK) Board
(PEX 8548RDK), from a hardware perspective. It contains a description of all major functional circuit
blocks on the PEX 8548RDK, and serves as a reference for creating software for this product. This
manual also includes a complete Bill of Materials and Schematics.

Revision History

Date Version Comments

November 13, 2006 1.0 Initial release. Supports Board Revision 100.

Added item c to “Frequently Asked Questions” section.

Changed RDK references/part number to
May 8, 2007 1.1 “PEX 8548-AA RDK”.

Updated Data Book revision listed in Section 8.
Applied miscellaneous enhancements throughout the manual.

Corrected CEM Specification revision reference on page 3.
Removed “AA” from most part number references.

July 3, 2007 1.2 Applied miscellaneous enhancements throughout the manual.
Updated Data Book revision listed in Section 8.

Added FF'C Specification information.
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1 General Information

The PLX PEX 8548RDK is a Rapid Development Kit based on PLX Technology’s ExpressLane™
PEX 8548, a 9-port, 48-lane, 3-station PCI Express switch. The PEX 8548RDK provides a complete
hardware and software development platform to facilitate getting designs up and running quickly, lowering
risk and reducing time-to-market. The PEX 8548RDK routes Station 0 to a x16 male board edge
connector (P1), allowing the PEX 8548RDK to be directly plugged into a motherboard’s x16 PCI Express
connector, or plugged into x8, x4, or x1 PCIl Express connectors by using board edge adapters. This
connector is the path by which power, REFCLK, and PERST# are brought onto the PEX 8548RDK.
Station 1 and Station 2 are routed to female x16 PCIl Express slot connectors J1 and J2, respectively.
Figure 1 provides a component-side view of the PEX 8548RDK.
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Figure 1. PEX 8548RDK — Component Side View
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1.1

1.2

PEX 8548 Switch Features

9-port (maximum), 48-lane, 3-station PCI Express switch

Standard 736-ball PBGA-H3 package (37.5 x 37.5 mm)

240 Gbps maximum bandwidth [2.5 Gbps/lane x 48 lanes x 2 (full duplex)]
Non-blocking internal crossbar architecture supports TLP bandwidth capacity of each x16 link
1,024-byte Maximum Packet Size

Performance tuning

Assign x1, x2, or x4, x8, or x16 lanes per port; combination of x8 ports provides x16
Allows any port to be designated as the upstream port (Port 0 is recommended)
Configuration with Strapping balls, serial EEPROM, or I°C

Lane and Polarity reversal

Quality of Service (QoS) with one Virtual Channel (VC) and eight Traffic Classes (TC)
Round-Robin and Weighted Round-Robin Port Arbitration

INTA# (PEX_INTA#) and FATAL ERROR (FATAL_ERR#) (Conventional PCI SERR# equivalent)
ball support

Compliant to the following specifications:

=  PCI Local Bus Specification, Revision 3.0

=  PCI Bus Power Management Interface Specification, Revision 1.2

= PCI to PCI Bridge Architecture Specification, Revision 1.2

= PCI Express Base Specification, Revision 1.1

= PCI Express Card Electromechanical (CEM) Specification, Revision 1.0a
= The I2C-Bus Specification, Version 2.1

PEX 8548RDK Features
PLX PEX 8548 PCI Express switch in a 736-ball PBGA-H3 package

Form factor based on the PCI Express Card Electromechanical (CEM) Specification,
Revisions 1.0a and 1.1

Two downstream PCI Express slot connectors, each configured as x16

= Breakout Boards available for further fan-out (x8x8 and x8x4x4 boards available)
DIP switches for hardware configuration of PEX 8548 switch

On-board PCI Express REFCLK Fan-Out buffer

One Hot Plug-controllable slot

Socketable Serial EEPROM (+3.3V devices supported)

I’C interface to read and write registers

On-board Power Sequencer

Manual pushbutton PERST# capability

Port Status indicator LEDs for visual inspection of link status

Auxiliary hard disk drive header, for supporting additional power requirements for add-in boards

PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
© 2007 PLX Technology, Inc. All Rights Reserved.
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2 System Architecture

The PEX 8548RDK is a PLX Rapid Development Kit intended primarily for use in silicon evaluation and
design reference. The form factor is based on the PCI Express Card Electromechanical (CEM)
Specification, Revisions 1.0a and 1.1. The PEX 8548RDK is designed to work by plugging into a
PCI Express-compliant motherboard. Figure 2 illustrates the PEX 8548RDK functional block diagram.

The 16 lanes of Station 0 (which consists of Ports 0, 1, and 2) are routed to a male x16 PCI Express
board edge connector (P1). This connector delivers +3.3 VDC and +12 VDC, the Reference Clock, and
PERST# to the PEX 8548RDK.

The 16 lanes of Station 1 (which consists of Ports 8, 9, and 10) are routed to a female x16 PCI Express
straddle-mount slot connector (J1). The PEX 8548RDK provides +3.3 VDC and +12 VDC, the Reference
Clock, and PERST# to this connector. On-board circuitry allows Port 8 to operate as a Hot Plug port;
however, this means that Port 8 cannot be configured as the upstream port.

The 16 lanes of Station 2 (which consists of Ports 12, 13, and 14) are routed to a female x16 PCI Express
through-hole slot connector (J2). The PEX 8548RDK provides the Reference Clock and PERST#, and a
hard disk drive header (P2) provides +3.3 VDC and +12 VDC, to this connector.
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x16 Connectors
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1:3 Clock repeRsTey =)
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Figure 2. PEX 8548RDK Functional Block Diagram
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3 Hardware Architecture

There are several subsystems on the PEX 8548RDK. Among them are a power system that powers the
PEX 8548 switch, circuitry for supporting Hot Plug on Station 1 (Port 8), a Reference Clock Fan-Out
buffer circuit, and LED indicators and controls. The following sections describe each PEX 8548RDK
subsystem.

3.1  PEX 8548 PCI Express Switch

The PEX 8548 is a 9-port, 48-lane, 3-station (up to three ports per station, maximum of nine PCI Express
ports), non-blocking PCI Express switch. The switch operates in Transparent mode. Each lane consists of
Transmit and Receive signal pairs, which transfer data at a rate of 2.5 Gbps in both directions. The
maximum achievable bandwidth is 240 Gbps [2.5 Gbps * 48 lanes * 2 (full duplex)]. The port configuration
is flexible and can be changed using a serial EEPROM, the I°C interface, or Strapping balls. The
PEX 8548RDK is designed to allow Station 0 to be routed to a x16 male PCIl Express board edge
connector, and each of the other two stations (Stations 1 and 2) to be routed to a x16 female PCI Express
slot connector. Breakout add-in boards can be plugged into the Station 1 and/or Station 2 connectors, to
break these stations out to x8x8 or x8x4x4 port configurations.

3.2 PCI Express Upstream Port PCI Express Connection

The upstream port (within Station 0) is a x16 link that connects the PEX 8548 switch to the male x16
PCI Express board edge connector (P1). The PEX 8548RDK can plug into narrower PCI Express slots
(x8, x4, or x1) by using a small adapter board, such as those offered by Catalyst. In these situations, the
PEX 8548 switch negotiates down to the narrower link width.

PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
4 © 2007 PLX Technology, Inc. All Rights Reserved.



3.3 PCI Express Downstream Port Connections

The PEX 8548RDK, in conjunction with breakout add-in boards, provides connectivity to support up to six
downstream ports — three from Station 1 and three from Station 2. For each station, PCB traces provide a
x16 link to one PCI Express slot connector, for a hardwired default configuration of x16 for Station 1 and
x16 for Station 2. (Refer to Figure 3.) If the link width connected between the PEX 8548 switch and an
add-in board’s PCI Express device is not x16, the link auto-negotiates to a common link width.

»Stathn 1» Station 2
Possible Configurations: " I
%16 Possible Configurations:
x8, x8 xg1§8
x8, x4, x4 X8, x4, x4

0000000000000000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000
== —
A
x16

-

™17 | PExssas| |

=

x16

[ 1

x16 Fixed
Station 0

(R

Figure 3. PCI Express Board Interconnect
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Hardwire connections that support x8x4x4 and x8x8 downstream configurations can be provided by
breakout add-in boards, as illustrated in Figure 4.

Breakout Board

Endpoint

Endpoint

Endpoint

Endpoint
Endpoint

Breakout Board

PEX 8548 RDK

PEX 8548

Figure 4. x8x4x4 and x8x8 Downstream Configurations
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3.3.1 Downstream Port Breakout Add-In Boards

Breakout add-in boards allow breaking out of the x16 station link into smaller port configurations. There
are two breakout board configurations — x16 to x8x8 and x16 to x8x4x4. An on-board Clock Fan-Out
buffer circuit provides REFCLK to the slot connectors, from the REFCLK signal provided through the male
PCI Express board’s edge connector. (Refer to Figure 5.)

Figure 5. Breakout Add-In Boards

PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
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3.4 PCI Express Hot Plug Circuitry

Three of the PEX 8548 switch’s ports (Ports 1, 8, and 9) have a PCl Express Hot Plug Controller. The
PEX 8548RDK uses only Port 8's Hot Plug Controller, in conjunction with an Intersil ISL6161 Hot Plug
Controller, to provide Hot Plug capability to the Station 1 PCI Express slot. The Port 1 and Port 9 Hot Plug
Controllers are not used.

Note: Because Port 8 is hardware-configured to support Hot Plug, Port 8 cannot be used as the
upstream port.

3.5 Reference Clock Circuitry

The PEX 8548RDK uses the 100-MHz differential Reference Clock (REFCLK), provided at the male
add-in board’s edge connector. This clock drives a 1:3 Clock Fan-Out buffer circuit, to drive the two
downstream connectors, as well as the PEX 8548 switch. REFCLK to the Station 1 Hot Plug connector is
enabled by the PEX 8548 switch’s Port 8 Hot Plug Controller. (The Reference Clock data path is included
in Figure 2.)

3.6 PERST# Circuitry

The PEX 8548RDK generates PERST# to the PEX 8548 switch and Station 2 port connector, by
wire-ORing PERST# from the male board edge connector with a reset controller chip (U11) driven by
+3.3 VDC to the PEX 8548 switch and a manual Reset driven by the MAN_PERST# pushbutton (SW2).
(Refer to Figure 6.) PERST# to the Station 1 Hot Plug connector is driven by the PEX 8548 switch’s

Port 8 Hot Plug Controller.
I ~ HP_PERST#
1n

PERST#
-

VvDD_3.3V
(PEX 8548 Switch Voltage)
MAN
PERST#

\4

Power-On
@ > Reset [ 7
Switch
PEX 8548

PCI Express Board Edge Connector

Figure 6. PCI Express Reset Circuitry
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3.7 Port Status Indicator LEDs

The PEX 8548 switch incorporates a nine-signal interface dedicated to providing port status for each of
the nine possible ports. Two port status states are indicated:

= Port is up and operating — PEX_PORT_GOOQOD# Status signal is asserted, PORT_GOQD status
LED is turned On

= Port is not used — PEX_PORT_GOOD# Status signal is de-asserted, PORT_GOOD status LED
is turned Off

The PEX 8548RDK uses these signals to drive nine discrete green PORT_GOOD status LEDs (located
on the upper-right corner of the PEX 8548RDK; refer to Figure 1 and Figure 7). When an LED is driven,
that port is active. (Refer to Section 4.1.2, “LED Indicators,” for further details.)

Port Status

Station1 [ [J
DS6 DS7 DS8

Staton2 I 0 [
DS9 DS10 DS11

Staton0 [ [J
DS1 DS2 DS3

Figure 7. PEX 8548RDK Port Status (PORT_GOOD) Indicators
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3.8 Strapping Switches — SW7, SW5, SW4, SW6, SW8, and SW3

The PEX 8548 switch has several Strapping balls that provide the capability to perform various types of
hardware initialization, without the use of software. Most Strapping balls are brought out to DIP switches
(SW7, SW5, SW4, SW6, SW8, and SW3). Other Strapping balls that are not used in typical situations are
strapped, using pull-up or pull-down resistors. Figure 8 illustrates the default switch settings. (Refer to
Section 4.1.3, “Controls,” for further details.)

[aNalalyal [a)] [a] [m] [alalalya]l
W w ww L L L W W w w
n v nwn NnZzZwnwnzwn n nunaon
oNeoNoNe)] owouwouw O 00O
=4 a4 a0 0 o0 1 J J 4
(OO ONG) [CNoNONoNONe! O 000

Upstream Port Station Port Station 1 MRL#
Selection Switches  Configuration and 1°C Address
Switches

SW6

OPEN
OPEN
OPEN
OPEN
CLOSED
CLOSED

Factory Test Only

SW8

OPEN
OPEN
OPEN
CLOSED
OPEN
OPEN

Non-Standard Use

SW3

OPEN
CLOSED
CLOSED
OPEN
OPEN
OPEN

1°’c Configuration

Figure 8. Strapping Switches — SW7, SW5, SW4, SW6, SW8, and SW3

Note: The grayed-out switch location in SW8 and SW3 is not used.
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3.9 Power Circuitry

The PEX 8548RDK is used as an add-in board. All power to the on-board components is provided directly
from the male board edge connector +12 VDC and +3.3 VDC power pins. The +12 VDC power is
converted to +1.0 VDC, for use by the PEX 8548 switch. Most on-board devices, such as Clock buffers,
serial EEPROM, Port 8 Hot Plug circuitry, and numerous I/O buffers on the PEX 8548 switch, use the
+3.3 VDC power rail. All power rails reference a common ground. Figure 9 illustrates the PEX 8548RDK
power distribution circuitry.

Voltages to the PEX 8548 switch are sequenced such that VDD_1.0V powers up before VDD_3.3V and
VDD_VTT, and powers down after VDD_3.3V and VDD_VTT. (Refer to Figure 10.)

Power field-effect transistors (FETs) are used to gate board power to the Station 1 Hot Plug connector.
The Station 2 slot connector receives +12 VDC and +3.3 VDC from a straight, hard disk drive header that
can support up to 10A per pin.

Power decoupling uses a three-per-decade decoupling scheme, starting at 12.5 MHz, to avoid resonance
peaks in the power distribution system.
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Hot Plug -
Circuit :I L ] I
VDDHP_12V
A A
L 1] =
-—
PEX 8548 (U1)
VDD_VTT —
+1.5—+1.8V VT = o T | *3'3\’"2‘;;3":{0[*1-5\’ I:
+3.3V LVTTL IO ___VvDD_3.3V P
VDD_1.0V
+1.0V SerDes -t =
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3 }
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+5V 10 +3.3V
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Figure 9. PEX 8548RDK Power Distribution Circuitry
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Figure 10. Power-Up and Power-Down Sequencing
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3.10 Serial EEPROM Interface

The PEX 8548RDK provides a socketable serial EEPROM (Atmel AT25128A-10PI-2.7) (U14). The serial
EEPROM contents are used to initialize the PEX 8548 switch after power-on reset.

3.11 JTAG Interface

The PEX 8548RDK includes a dedicated 2x5 JTAG header (JP3) to the PEX 8548 switch. (Refer to
Figure 11.) Additionally, the PEX 8548 switch’s JTAG interface can be connected to the PCI Express
board edge connector JTAG pins, through 0-Ohm resistors.

There is no “standard” JTAG header pin arrangement; therefore, JTAG header type and pin assignments
are arbitrary. The header and pin assignment chosen for the PEX 8548RDK is compatible with the Corelis
JTAG single TAP cable (AS00790050-A0).

Pin1-TRST#|m @]
Pin 3 - TDI oo
Pin5-TDO [ ® @—
PiN7-TMS |® @—
Pin9-TCK |® &1

Figure 11. JTAG Header (Top View)
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3.12 [I’C Interface

The PEX 8548 switch provides a two-wire, IZC-compatibIe Slave mode interface with 3-bit addressing.
Through this out-of-band channel, users can read, write, and configure the PEX 8548 switch’s internal
registers, and monitor Error Counters and port status. The PEX 8548RDK provides two headers that

enable chaining together of multiple boards — a 2x5-pin header (JP1) and a 2x2-pin header (JP2).

There is no “standard” I°C header pin arrangement; therefore, I°C header type and pin assignments
are arbitrary. The header and pin assignment chosen for the 2x5 pin header is compatible with the
Aardvark I°C/SPI cable. (Refer to Figure 12.) I°C address selection is determined by the SW4

switch settings.

The I°C headers (JP1 and JP2) can be connected to five different objects:

= PEX 8548 switch’s I°C interface

= SMBus interface on the three PCI Express connectors (P1, J1, and J2)

= Pull-up resistor network

The connection to the I°C headers is through analog switches that are controlled by DIP switch SW3. Five

LEDs (DS13 through DS17) indicate (turn On) when an associated object is connected to the I°C headers.

(Refer to Figure 13.)

Pin1=SCL |m ®| Pin2=GND
Pin3=SDA (e e
R :
e o Allotherpinsare NC  pjn1=scL(m @
o0 Pin3=SDA|e
JP1 JP2
Figure 12. I°C Header (Top View)
PU —— I ST1
He DS14
(2]
e —— ST
DS15
8548
DS17
o " L mmSTO
g j®e DS13
A )
L) me
[ 2N J [ N
JP1 JP2

Figure 13. I’c Configuration Control

Pin 2 =GND
Pin4 =NC
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4

Mechanical Architecture

Figure 14 illustrates the PEX 8548RDK board and component placement.
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Figure 14. PEX 8548RDK Mechanical Outline
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4.1 Monitoring Point, LED Indicator, and Control Summary

This section summarizes the PEX 8548RDK interfaces that are used for monitoring, indicating, and
controlling PEX 8548 switch performance.

4.1.1

Monitoring Points

Table 1 lists the functions of all monitoring points available for use on the PEX 8548RDK.

Table 1. PEX 8548RDK Monitoring Points

Sillczt;;elen Function
ERROR# Test point via at this location can be used to monitor FATAL_ERR# from the PEX 8548 switch.
GND Eight ground posts, scattered around the PEX 8548RDK, that provide probe reference points.
INTA# Test point via at this location can be used to monitor PEX_INTA# from the PEX 8548 switch.
vDD10 Test point via at this location can be used to monitor +1.0 VDC to the PEX 8548 switch.

VDD12_EARLY

Test point via at this location can be used to monitor the +12 VDC brought onto the
PEX 8548RDK from the male PCI Express board edge connector.

VDD12_J1 Test point via at this location can be used to monitor +12 VDC to Hot Plug slot J1.
vDD12_J2 Test point via at this location can be used to monitor +12 VDC to slot J2.
VDD33 Test point via at this location can be used to monitor +3.3 VDC to the PEX 8548 switch.

VDD33_EARLY

Test point via at this location can be used to monitor +3.3 VDC brought onto the
PEX 8548RDK from the male PCI Express board edge connector.

VDD33_J1 Test point via at this location can be used to monitor +3.3 VDC to Hot Plug slot J1.
VDD33_J2 Test point via at this location can be used to monitor +3.3 VDC to slot J2.
VTT Test point via at this location can be used to monitor VTT voltage to the PEX 8548 switch.

PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
© 2007 PLX Technology, Inc. All Rights Reserved.
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4.1.2

LED Indicators

Table 2 lists the functions of all LED indicators available for use on the PEX 8548RDK.

Table 2. PEX 8548RDK LED Indicators

Silkscreen

Location Label(s) Color Function
DS1,DS2,DS3 | gy pso, Ds3
(Station O, étatior; 0 ’
Ports 0, 1, 2)
DS6. DS7. DS8 PORT_GOOD Status Indicator (refer to Figure 7):
(Station 1, DSGS’tgtiS;; ?88’ Green = LEDis turned On — Port is active
Ports 8, 9, 10) = LED is turned Off — Port is inactive
DS9, DS10,DS11 | 59 ps10, DS11
(Station 2, ,Statior; 2 ’
Ports 12, 13, 14)
HP_PWRLEDS8# signal Hot Plug indicator for slot J1:
DS4 = LEDis turned On — Slot J1 is powered on
DS4 PWRLED# Green * LEDis turned On and blinking — Slot J1
is in the process of being powered On or Off
= LED is turned Off — Slot J1 is powered Off
HP_ATNLEDS# signal Hot Plug indicator for slot J1:
= LEDis turned On — Slot J1 has an
operational problem
DS5 DS5, Amber i inki
ATNLED# * LEDis turned On and blinking -
A Hot Plug event for Slot J1 is occurring
= LEDis turned Off — Slot J1 is in
standard operation
DS12 When turned On, indicates that PERST# to the
DS12 MAN PER,ST# Red PEX 8548 switch is asserted. Momentarily blinks
when the PEX 8548RDK first powers up.
DS13 DS13, STNO
DS14 DS14, STNA1
When turned On, the object associated with the
DS15 DS15, STN2 Green LED is connected to the I°C headers.
DS16 DS16, PU
DS17 DS17, 8548
When turned On, indicates that PEX_INTA#
DS18 DS18 Amber from the PEX 8548 switch is asserted. Momentarily
blinks when the PEX 8548RDK first powers up.
When turned On, indicates that FATAL_ERR#
DS19 DS19 Red from the PEX 8548 switch is asserted. Momentarily
blinks when the PEX 8548RDK first powers up.
DS20, When turned On, indicates that voltages to the
DS20 SWITCH-ON Green PEX 8548 switch are turned On.
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41.3 Controls

Table 3 lists the functions of all controls available for use on the PEX 8548RDK.
Refer also to Section 3.8, “Strapping Switches — SW7, SW5, SW4, SW6, SW8, and SW3.”

Table 3. PEX 8548RDK Controls

Silkscreen

= STRAP_FAST_BRINGUP#

= |2C_INTA_ENABLE#

= STRAP_SERDES_MODE_ENABLE#
= STRAP_PLL_BYPASS#

Location Label(s) Function
SW1 SwWi1, Hot Plug Attention Button for slot J1. Momentary SPST
HP ATN# pushbutton control.
SW2 SW2, Manual assertion of PERST# to the PEX 8548 switch and slot J2.
MAN PERST# Momentary SPST pushbutton control.
SW3 SW3 DIP switch control of the I°C interconnect. Switch status is indicated
by LEDs DS13 through DS17. (Refer to Table 2.)
DIP switch control of the PEX 8548 switch’s Strapping balls for
SW4 SW4 the I°C Slave address and Hot Plug Station 1 (Port 8) HP_MRL8#
assertion.
DIP switch control of the PEX 8548 switch’s Strapping balls
SW5 SW5 for port configuration. A silkscreen table on the component side
of the PEX 8548RDK lists the configurations determined
by these switches.
SwWe6 SwWe6 Factory Test Only. Do not adjust these switches.
DIP switch control of the PEX 8548 switch’s Strapping balls for
SW7 SW7 upstream port selection. A silkscreen table on the component side
of the PEX 8548RDK lists the configurations determined by
these switches.
Do not adjust these switches, except in the event of an unusual
operation. SW8 provides DIP switch control for the following PEX 8548
switch signals:
= STRAP_PROBE_MODE#
Sws8 Sws8

PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
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4.2 Board Layout Information

4.2.1 Trace Routing Design Rules

PCI Express differential pair impedance is 100 Ohms +5%. The two traces of a differential pair are
matched within 5 mil for those pairs that route to the board edge gold fingers, and length-matched within
10 mil for those pairs that route to the slot connectors. Differential pairs that form a common link are
matched pair-to-pair within 7.62 cm (3 inches).

Differential pairs routed from the PEX 8548 switch to the board edge gold fingers do not exceed 10.16 cm
(4 inches) in length. Differential pairs routed from the PEX 8548 switch to the slot connectors do not
exceed 25.4 cm (10 inches) in length.

4.2.2 Power Decoupling

Power decoupling is provided by two means — discrete decoupling capacitors and plane capacitance
provided by the PCB layer stackup. The discrete decoupling capacitor footprints are designed such that
the inductance between the pad and plane is reduced by careful via placement. (Refer to Figure 15.)
Plane capacitance filters noise above approximately 100 MHz.

1206 Package - Low Volt - 0.87 nH

.

1206 Package - High Volt - 0.94 nH

.

0603 Package - 4 Via - 0.58 nH

v

o« e

o

0603 Package - 2 Via - 0.78 nH

Hl

Figure 15. Decoupling Capacitor Footprints
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4.2.3 PCB Layer Stackup

The PEX 8548RDK is a 10-layer, 63-mil thick PCB, as illustrated in Figure 16. This stackup includes:
= Four routing layers
= Four ground planes

= Two power planes

The target signal impedance for all routing layers is 57 Ohms +5% single-ended impedance and
100 Ohms +5% differential.

This PCB stackup was chosen for the following reasons:

= Power/ground plane arrangement provides capacitance to filter noise above 100 MHz from
the supply voltages

= Differential pair routing layers and plane layers arrangement provides shielding for the
PCI Express signals

SOLDERMASK

S S

Controlled Impedance microstripline

\

] PREPREG

Do "

N LAMINATE

\/

Controlled Impedance stripline L3, SIGNAL 2 - -
v T

o e e | PREPREG
L4, POWER

spitrover NN
High Frequency Power Decoupling h W LAMINATE

| PREPREG
soconsy I

(Split Power)

High Frequency Power Decoupling h N LAMINATE

| PREPREG

Vv

v

High Frequency Power Decoupling

v

Y

L8, SIGNAL
Controlled Impedance stripline 8, Sic 8 - -

k w LAMINATE
S

%] PREPREG

Controlled Impedance microstripline

L10, SIGNAL 4 ] ]

HH SoOLDERMASK

.

Figure 16. PEX 8548RDK 10-Layer PCB Stackup
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5

Frequently Asked Questions

a. When | try to use Port 8 as the upstream port, power and REFCLK to the Station 1

connector (J1) do not turn On.

The board circuitry that turns On power and REFCLK to the Station 1 connector (J1) is
controlled by the PEX 8548 switch’s Port 8 Hot Plug interface. When this port is used as the

upstream port, this interface is turned Off; therefore, power and REFCLK to J1 are turned Off
as well.

Note: The Hot Plug interface signals are driven Off, not floated; therefore, trying to force
these signals High or Low might damage the PEX 8548 switch.

The Station 2 connector (J2) does not seem to be receiving power.

Ensure that a power connector is plugged into P2 and that both voltages are being delivered.

The PEX 8548RDK does not include a heat sink. Is one required?

The PEX 8548RDK is designed to be a hardware and software development platform
to facilitate getting designs up and running quickly. As such, it is designed to be used
in laboratory environments. If ambient temperatures are expected to be above 40 °C, consult
the PEX 8548AA Data Book to determine cooling requirements.

20
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6

This section replicates the PEX 8548RDK Bill of Materials.

Bill of Materials

PLX Part # 91-0062-100-A

Product Name: PEX 8548-AA RDK

Item Mfgr Package Component —_ Dist
# Qty Mfgr Part # Desc Type Designator(s) Distributor Part # Part
SURFACE MOUNT COMPONENTS
CAP 10UF
16V
ECJ- CERAMIC SMT. 1206 PCC22
1 3 Panasonic 3YB1C10 X5R 1206 Lo’VoIt ’ C1,C81,C125 Digi-Key 27CT- 10uF
6M LOVOLT ND
FOOTPRIN
T
C2, C3, C4, C5, C8, C9,
C10, C11, C12, C13, C14,
C15, C16, C17, C18, C19,
C20, C21, C22, C23, C24,
C25, C26, C27, C28, C29,
C30, C31, C32, C33, C34,
C35, C36, C37, C38, C39,
C43, C45, C49, C50, C51,
C52, C53, C54, C55, C56,
C57, C58, C59, C60, C61,
2 110 Kemet gflggggé CAI? 61VOUF SMT, 0402 823 822: ggg: 838 83? Digi-Ke 3309297-- 0.1uF
e U CERAMIC : C72, C73, C74, C75, C76, gr-iey TND -
X5R 0402 C77,C78, C79, C80, C84,
C87, C88, C89, C90, C9a1,
C92, C93, C94, C95, C96,
C97, C98, C99, C100,
C101, C102, C103, C104,
C105, C106, C107, C108,
C109, C110, C111, C112,
C113, C114, C115, C116,
C117,C118, C119, C120,
C122, C144, C159,
C204, C205
CAP 478-
TAJC226 | TANTALUM . C6, C7, C47, C48, -
3 6 AVX KO20R 25UF 20V EIA size C C85, C86 Digi-Key 117'1"13 22uF
10% SMD
C0603C1 CAZPS'\}UF 399-
4 3 Kemet 04K3RAC SMT, 0603 C40, C42, C46 Digi-Key 1281- 0.1uF
TU CERAMIC 1-ND
X7R 0603
CAP
C0603C1 10000PF 399-
5 2 Kemet 03K5RAC 50V SMT, 0603 C41, C44 Digi-Key 1091- 0.01uF
TU CERAMIC 1-ND
X7R 0603
CAP
C0603C1 | CERAMIC 390-
6 2 Kemet | 05K8PAC | 1.0UF 10V SMTZ'V 0603, C82, C126 Digi-Key | 3118- 1uF
TU X5R 0603, 2 1-ND
VIA
Ecs- | CAPOITUF PCC22
7 1 Panasonic 1VB1H47 SMT, 0603 ci121 Digi-Key 86CT- 0.047uF
aK CERAMIC ND
X7R 0603
PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
© 2007 PLX Technology, Inc. All Rights Reserved. 21




Item Mfgr Package Component e Dist
# Qty Mfgr Part # Desc Type Designator(s) Distributor Part # Part
CAP 15UF
6.3V CER
C1206C1 X5R SMD 399-
8 1 Kemet | 56K9PAC 1206 SMLT(;\;O"ISG' c127 Digi-Key | 3227- 15uF
TU LOVOLT 1-ND
FOOTPRIN
T
CAP 22UF
6.3V CER
C1206C2 X5R SMD SMT. 1206 399-
9 2 Kemet 26K9PAC 1206 Lo’VoIt ’ C128, C129 Digi-Key 3229- 22uF
TU LOVOLT 1-ND
FOOTPRIN
T
C130, C131, C132, C133,
C134, C135, C136, C137,
CAP C138, C139, C145, C146,
ECJ- 1000PF 25V C147, C148, C149, C150, PCC10
10 35 Panasonic OEB1E10 CERAMIC SMT, 0402 C151, C152, C153, C154, Digi-Key 2BQCT 0.001uF
2K 0402 SMD C160, C161, C162, C163, -ND
C164, C165, C166, C167,
C168, C169, C170, C171,
C172,C173,C174
CAP
Sl oo ot
11 13 Panasonic 0EB1C10 16V SMT, 0402 . : , ’ Digi-Key 3BQCT 0.01uF
C192, C193, C194,
3K CERAMIC C195. C196 -ND
0402 SMD ’
CAP
ECJ- 2200PF 25V C175, C176, C177, C178, PCC22
12 10 Panasonic OEB1E22 SMT, 0402 C179, C180, C181, C182, Digi-Key 2BQCT | 0.0022uF
2K CERAMIC C183,C184 -ND
0402 SMD ’
CAP
ECJ- PCC47
. 4700PF 25V C185, C186, C187, C188, .
13 7 Panasonic 0EI321KE47 CERAMIC SMT, 0402 C189, C190, C191 Digi-Key Z?I\?ST 0.0047uF
0402 SMD
CAP
ECJ- 22000PF PCC21
14 4 Panasonic 0EB1C22 16V SMT, 0402 C197, C198, C199, C200 Digi-Key 38CT- 0.022uF
3K CERAMIC ND
X7R 0402
CAP
ECJ- 47000PF PCC21
15 3 Panasonic OEB1A47 10V SMT, 0402 C201, C202, C203 Digi-Key 42CT- 0.047uF
3K CERAMIC ND
X5R 0402
EcJ- | OAR Z2UF PCC22
16 1 Panasonic 0EB0J22 . SMT, 0402 C206 Digi-Key 69CT- 0.22uF
4K CERAMIC ND
X5R 0402
LED DS1, DS2, DS3, DS4,
DS6, DS7, DS8, DS9,
17 | 16 | Panasonic | [NW308G | GREENSS | gyr o503 DS10, DS11, DS13, Digikey | F221C | Green
8LRA TYPE LOW S S s T-ND
CUR SMD DS14, DS15, DS16,
DS17, DS20
LED
. LNJ408K AMBER SS - P522C
18 2 Panasonic 8ZRA TYPE LOW SMT, 0603 DS5, DS18 Digi-Key T-ND Amber
CUR SMD
LED RED HI
. LNJ208R BRT SS L P524C
19 2 Panasonic 8ARA TYPE LO SMT, 0603 DS12, DS19 Digi-Key T-ND Red
CUR SM
PCI Express PCI_EXP
x16 _X16_ST
20 | 1 Molex srier straddle- | SMT, 164 i RADDLE
mount P _MNT_C
connector ONN
PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
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Item Mfgr Package Component e Dist
# Qty Mfgr Part # Desc Type Designator(s) Distributor Part # Part
MOSFET,
International N-CHAN,
21 2 e IRF7470 10A, SO8 Q1, Q2 IRF7470
Rectifier
Rds=13
mohm
MOSFET,
N-CHAN,
22 1 Fairchild FDN371N 2.5A, SuperSOT-3 Q3 FDN371N
Rds=60
mohm
ON NPN, GPSS,
23 | 4 | semiconduc | “IAPTS% | MMBT3904, | SOT23-3 Q4, Q5, 06, Q7 Wyl
tor SOT23
RESNET,
CTS MF, 5.1 742C0
24 | 2 Resistor | 742283 | KOHM NIL 74;;53_;3' RN1, RN2 Digikey | 835120 |  5.1K
Products 5%, CT-ND
ISOLATED
9C08052 ORHIi/ISSé?N 311-
25 2 Yageo AOROOJL N SMT, 0805 R1, R90 Digi-Key 0.0AC 0
5% 0805
HFT T-ND
SMD
ERJ- RES 33.2
. OHM 1/16W R2, R3, R6, R7, R12, - P33.2H
26 9 Panasonic 3EKF33R 1% 0603 SMT, 0603 R14, R22, R23, R77 Digi-Key CT-ND 33.2
2V
SMD
ERJ- RES 49.9
. OHM 1/16W R4, R5, R8, R9, R17, - P49.9H
27 8 Panasonic 3EKF49R 1% 0603 SMT, 0603 R19, R24, R25 Digi-Key CT-ND 49.9
9V
SMD
ERJ- RES 5.1K R10, R13, R16, R18, R20, P5.1K
. OHM 1/10W R28, R29, R30, R38, R40, .y o
28 20 Panasonic SGIZ\\//J51 5% 0603 SMT, 0603 R44. R45. R46, R47. R51, Digi-Key G’\(IDJ 5.1K
SMD R61, R62, R91, R94, R95
9006031 | PSS | o\ oo, 311
29 2 Yageo AOROOJL ; ’ R11, R15 Digi-Key 0.0GC 0 Shunt
HFT Footprint, 2 T-ND
0603
—_— RES 475
. OHM 1/16W - P475H
30 1 Panasonic 3EKF475 1% 0603 SMT, 0603 R21 Digi-Key CT-ND 475
ov
SMD
RES 0.0
9C06031 311-
OHM 1/10W R26, R27, R31, R35, R54, -
31 9 Yageo AOE?_?JL 5% 0603 SMT, 0603 R81, R82, R83, R84 Digi-Key Qrol\?é) 0
SMD
ERJ- RES 390 R32, R33, R34, R42, R43,
. OHM 1/10W R48, R49, R50, R55, R56, . P390G
32 20 Panasonic SGI?\//JSQ 5% 0603 SMT, 0603 R57. R60. R63. R64, RG5. Digi-Key CT-ND 390
SMD R66, R71, R78, R79, R96
ERJ- RES 20
33 | 2 | Panasonic | 3GEYJ2o | CHMVIOW I gyt 0603 R36, R39 Digikey | P20GC 20
Y 5% 0603 T-ND
SMD
ERy- | BES 1000 P10.0K
34 1 Panasonic 3EKF100 1% 0603 SMT, 0603 R37 Digi-Key HCT- 10.0K
2V SMD ND
R41, R101, R102, R103,
ERJ- RES, Shunt R104, R105, R106, R107, P5.1K
. Select SMT, 0603- R108, R109, R110, R111, . .
35 22 Panasonic SGI;\\//J51 Footprint, 5 R112. R113. R114. R115. Digi-Key G'\(I)I;I' 5.1K
0603 R116, R117, R118, R119,
R120, R121
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Item Mfgr Package Component e Dist
# Qty Mfgr Part # Desc Type Designator(s) Distributor Part # Part
ERy- | SES220K P2.26K
36 2 Panasonic 3EKF226 1% 0603 SMT, 0603 R58, R59 Digi-Key HCT- 2.26K
1V o ND
SMD
ERy- | SES1OK P1.0K
37 4 Panasonic 3GEYJ10 5% 0603 SMT, 0603 R67, R68, R69, R97 Digi-Key GCT- 1K
2v o ND
SMD
ER- | ol 110w P1.5K
38 1 Panasonic 3GEYJ15 o SMT, 0603 R76 Digi-Key GCT- 1.5K
o\ 5% 0603 ND
SMD
—_— RES 10K
. OHM 1/10W - P10KG
39 2 Panasonic 3GEYJ10 5% 0603 SMT, 0603 R80, R93 Digi-Key CT-ND 10K
3V
SMD
ERJ- RES 33K
. OHM 1/10W . P33KG
40 1 Panasonic 3GEYJ33 5% 0603 SMT, 0603 R92 Digi-Key CT-ND 33K
3V
SMD
ERJ- RES 27K
. OHM 1/10W L P27KG
41 1 Panasonic SGI?\//J27 5% 0603 SMT, 0603 R98 Digi-Key CT-ND 27K
SMD
ERJ- g:l\sn f/?g\lfv P2.00K
42 1 Panasonic 3EKF200 1% 0603 SMT, 0603 R99 Digi-Key HCT- 2.00K
(<]
1V SMD ND
ERJ- | DS 100 P1.00K
43 1 Panasonic 3EKF100 1% 0603 SMT, 0603 R100 Digi-Key HCT- 1.00K
v SMD ND
SWITCH
TACT 6MM - SW416
44 2 Omron B3S-1002 SMD MOM SW1, SW2 Digi-Key ‘ND B3S-1002
230GF
IC, 48-lane,
3-station, 9-
PLX PEX8548- ) PEX8548-
45 1 Technology | AA25BI port, PCI PBGA736 U1 AA25BI
Express
switch
IC, 1:4
100MHz
46 | 1 Ics ICSODB1 | pyiftorential | SSOP28 u2 ICS9DB1
04yFLFT 04
Clock
Fanout
Lo NC7Sz04 IC, NOT NC7SZ04
47 1 Fairchild P5X GATE SC70-5 u3 P5X
IC, Analog
. MAX4722 Switch, MAX4722
48 5 Maxim EUA Dual, SPST, uMAX8 U4, U6, U9, U10, U13 EUA
4.5 ohm, NC
IC, Hot
49 1 Intersil ISL6161C Swap SOIC14 Us Arrow ISL6161
B Controller,
Dual, PCIEx
NC7SZ12 IC, NC75Z12
50 1 Fairchild 6P5X BUFFER, SC70-5 u7 6P5X
24mA drive
PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
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Item Mfgr Package Component e Dist
# Qty Mfgr Part # Desc Type Designator(s) Distributor Part # Part
IC, Non-iso
DC/DC .
S7AH- SMT, 7-pin S7AH-
51 1 Belfuse converter, ; us
08B330 5V-10-3.3V Belfuse 08B330
@ 8A
IC, Reset
controller,
) MAX6412 2.9V
52 1 Maxim UK29-T threshold, SOT23-5 U1 MAX6412
Adj. reset
timeout
IC, AND
53 | 1 Fairchid | NC7SZ08 | “Gate SC70-5 ut2 NC75208
P5X
Tpd=15nsec
IC, Non-iso
DC/DC .
S7AH- SMT, 7-pin S7AH-
54 1 Belfuse converter, Y ui15
08E1A00 19V t0-1V Belfuse 08E1A00
@ 8A
IC, V-REG,
) MAX8556 4 A, ADJ, .
55 1 Maxim ETE Enable, Thin QFN16 9515} MAX8556
POK
THROUGH-HOLE COMPONENTS
94SP187 CAP,
100 3 Vishay X0016EB Oscon, E case C83, C123, C124 180uF
P 180uF, 16V
CONN
HEADER A2626
101 1 Amp 103308-1 LOPRO 0.1" 2x5 JP1 Digi-Key 7_ND 12C
STR 10POS
15AU
CONN
929710
929710- HEADER .1 " - HEADER
102 1 3M 10-02 00 DUAL 0.1" 2x2 JP2 Digi-Key -1%—82- oXD
STR 4POS
CONN
HEADER
103 | 1 Amp 103308-1 | LOPRO 0.1"2x5 JP3 Digikey | A2020 dg:(‘f;r
STR 10POS
15AU
PCI E;(Gpress PCI_EXP
87715- . _X16_FE
104 1 Molex 3302 Through- TH, 164-pin J2 MALE_C
hole ONN
connector
Header, HD
15-24- Ty IDE4_HE
105 1 Molex 4449 4-p_|n, P2 Arrow ADER
straight
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Item Mfgr Package Component e Dist
# Qty Mfgr Part # Desc Type Designator(s) Distributor Part # Part
SWITCH
DIP EXT GH717
106 4 Grayhill 76SB06T RCKR DIP12 SW83, SW5, SW6, SW8 Digi-Key 4-ND SW DIP-6
UNSEALD
6POS
SWITCH
DIP EXT GH717
107 2 Grayhill 76SB04T RCKR DIP8 SW4, SW7 Digi-Key 0-ND SW DIP-4
UNSEALD
4POS
TERM, PIN,
76201- PRESS- TP1, TP2, TP3, TP4, TP5, !
108 | 8 FCI 023 | FIT,.025inS TP6, TP7, TP8 Stakepin
q, .230Lng
109 | 1 MiltMax | 20841- Eggﬁgt'("’ DIP8 U4 Digi-Ke ED600 | AT25128
DIP8, Thru- g€y 1 00-ND A
001000
hole
MANUALLY INSERTED COMPONENTS
AT25128 IC SRL EE A2-|;32:_1 AT25128
200 1 Atmel A-10PI- 128K 2.7V DIP-8 u14 Digi-Key 10PI- A
2.7 8DIP 2.7-ND
MISCELLANEOUS COMPONENTS
Bracket,
300 1 Keystone 9203 PCI. blank
PCle 48
LANE
PLX 90-0062-
301 1 SWITCH
Technology 100-A RDK PCB
Rev 100
PARTS THAT SHOULD NOT BE ASSEMBLED
RES 0.0
9C06031 311-
400 | 7 Yageo AoROOJL | OHMITOW | gyir 0503 | R52 RS3, R70, R72,R73, | ey | 0.0GC NL
5% 0603 R74, R75
HFT SMD T-ND
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7 Schematics

This section provides a copy of the PEX 8548RDK Schematics.
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8 References

The following is a list of documentation to provide further details.

= PLX Technology, Inc.
870 W Maude Avenue, Sunnyvale, CA 94085 USA
Tel: 800 759-3735 (domestic only) or 408 774-9060, Fax: 408 774-2169, www.plxtech.com

=  PEX 8548AA Data Book, Version 1.0 or higher

= PCI Special Interest Group (PCI-SIG)
3855 SW 153rd Drive, Beaverton, OR 97006 USA
Tel: 503 619-0569, Fax: 503 644-6708, www.pcisig.com

= PCI Local Bus Specification, Revision 3.0

=  PCI Bus Power Management Interface Specification, Revision 1.2

= PCI to PCI Bridge Architecture Specification, Revision 1.2

=  PCI Express Base Specification, Revision 1.1

= PCI Express Card Electromechanical (CEM) Specification, Revisions 1.0a and 1.1

= NXP Semiconductors
www.standardics.nxp.com

=  The I2C-Bus Specification, Version 2.1

PEX 8548-AA RDK Hardware Reference Manual, Version 1.2
© 2007 PLX Technology, Inc. All Rights Reserved.
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www.pcisig.com
http://www.standardics.nxp.com/
http://www.standardics.nxp.com/literature/books/i2c/pdf/i2c.bus.specification.pdf
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