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PREFACE

NoOTICE

This document contains PLX Confidential and Proprietary information. The contents of this document 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 document 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 document 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 RDK, or for any
damage or loss caused by deletion of data as a result of malfunction or repair.

ABOUT THIS MANUAL

This document describes the PLX PEX 8509RDK, a Rapid Development Kit, from a hardware perspective.
It contains a description of all major functional circuit blocks on the board and also is a reference for the
creation of software for this product. This manual also includes complete schematics and bill of materials.

REVISION HISTORY

Date Version Comments
April 2007 0.9 Hardware Reference Manual initial release.
May 2007 1.0 Incorporates feedback and minor updates.
June 2007 1.1 Changed C58 value in BOM and schematic.
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1. General Information

The PLX PEX 8509RDK is a Rapid Development Kit based on the PEX 8509, a 8-lane, 8-port PCI
Express switch. The PEX 8509RDK provides a complete hardware and software development platform to
facilitate getting designs up and running quickly, lowering risk and reducing time-to-market. This RDK
allows the upstream port of the PEX 8509 to be directly plugged into a system board’s x16/x8/x4 PCI
Express connector, or plugged into an x1 PCI Express connector by using card edge adapters.
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Figure 1-1. PEX 8509RDK Component Side View
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1.1

1.2

1.3

PEX 8509 Features

8-lane, 8-port (maximum) PCI Express switch

PCI Express Base Specification revision 1.1 and PCI Standard Hot-Plug Controller and
Subsystem Specification, revision 1.0 compliance

Eight PCI Express lanes provide 40 Gbps aggregate bandwidth

Cut-thru Packet latency of 118ns (x4 to x1)

Non-blocking internal crossbar architecture supports full wire speed

Out of band communication/initialization interfaces (Serial EEPROM and 12C)
Maximum Payload Size up to 1024 bytes

Performance tuning

Up to 8-ports (Up to 4 possible port configurations)

PCI Express Standard Hot Plug Controller for three ports

Assign x1, x2, or x4 lanes per port

Allows any port to be designated as upstream port

Configuration with strapping pins and/or EEPROM

Sideband INTA# (PEX_INTA#) and FATAL ERROR (FATAL_ERR#) signaling
Lane reversal

PEX 8509RDK Features

PLX PEX 8509 PCI Express switch in a 196-ball PBGA package

Form factor based on PCI Express Card Electromechanical (CEM) Specification 1.1
Four downstream PCI Express Slot connectors

DIP switches for hardware configuration of PEX 8509 and on-board clock circuitry
Support for Spread Spectrum Clocking (SSC).

One Hot Plug controllable slot

Socketable Serial EEPROM (3.3V)

Standard 0.1” headers to connect up to 12C

Manual push-button PERST# capability

Lane Status indicator LEDs for visual inspection of link status

Auxiliary ATX Hard disk connector for supporting additional power requirements for add-in cards

RDK Port Expansion

An RDK Port Expansion Kit may be purchased separately, which will transform the PEX 8509RDK into a
bench top platform that supports the full 8-port/8-lane configuration. When mated to the RDK Port
Expander, the upstream port is connected to a PCI Express x1 Cable connector. The Expansion Kit
includes a 1-meter cable and adapter card, which allows the PEX 8509’s upstream port to connect to any
standard PC. See the RDK Port Expansion Kit Hardware Reference Manual for more details.

PEX 8509RDK Hardware Reference Manual v1.1
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2. PEX 8509RDK Hardware Architecture
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Figure 2-1. PEX 8509RDK Hardware Architecture

21 PEX 8509 PCI Express Switch

The PEX 8509 is a 8-lane, 8-port (maximum) PCI Express switch, which can be configured using strap
pins or EEPROM. The RDK’s onboard PEX 8509 is set up as a 5-port switch, with one x4 upstream port
(Port 0) and four x1 downstream ports (Ports 1 - 4). Port 0 connects to the card edge (P1), while Ports 1,
2, 3, and 4 connect to x16-sized slot connectors (J1, J2, J3, and J4 respectively).
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2.2 PCIl Express Card Edge P1

The RDK form factor is based on the PCI Express CEM 1.1 specification. The board can directly plug into
any PCI Express x4, x8, or x16 connector. All four lanes from the card edge connect to the PEX 8509’s
Port 0. The default configuration of the PEX 8509RDK sets Port 0 to be the upstream port. The card edge
provides the main source of +12V and +3.3V power, along with PERST# and REFCLK_P/N.

2.3 PCI Express Slot Connectors

The PEX 8509RDK contains four PCI Express slot connectors, which connect to the downstream ports of
the PEX 8509. All four connectors are x16 sized connectors, although the PEX 8509 connects less than
16-lanes to each of these four connectors. The PCI Express Card Electromechanical Specification 1.1
refers to this as down-shifting, and in general is not allowed to be implemented. The RDK does this for
testing purposes only; therefore, customers designing the PEX 8509 onto a platform board should size
the slot connector to match the link width of the port routing to that connector (For example, an x4 should
route to an x4 slot connector). Sizing all connectors to x16 allows any PCI Express CEM form factor card
(x16, x8, x4 or x1) to directly plug into the RDK without the use of adapters. The link between the PEX
8509 port and the plug-in card’s port will auto-negotiate to the highest common link width.

2.3.1  PCI Express Connector J1

Connector J1 is a straddle-mount (SMT), x16 PCI Express connector. Cards plugging into this slot will be
in-line with the RDK. Port 1 connects one lane (x1) to the lower four lanes of connector J1. The upper
fifteen lanes are unconnected. Power is provided to connector J1 from the ATX hard disk connector J5.

2.3.2 PCI Express Connector J2

Connector J2 is a vertical-mount (through-hole) x16 PCI Express connector. Cards plugging into this slot
will be perpendicular to the RDK. Port 2 connects one lane (x1) to connector J2. The upper fifteen lanes
are unconnected. Power is provided to connector J2 from the ATX hard disk connector J5.

2.3.3 PCI Express Connector J3

Connector J1 is a vertical-mount (through-hole) x16 PCI Express connector. Cards plugging into this slot
will be perpendicular to the RDK. Port 3 connects one lane (x1) to connector J3. The upper fifteen lanes
are unconnected. Power is provided to connector J3 from the ATX hard disk connector J5.

2.3.4 PCI Express Connector J4

Connector J4 is a vertical-mount (through-hole) x16 PCI Express connector. Cards plugging into this slot
will be perpendicular to the RDK. Port 4 connects one lane (x1) to connector J4. The upper fifteen lanes
are unconnected. Connector J4 is implemented as a Hot Plug controlled slot, via the PEX 8509 Hot Plug
controller and Texas Intruments power controller (see section 2.6 for more details). Power for this slot is
gated by two power FETs, which will only turn-on if a card is present in the slot (HP_PRSNT[3]# and
HP_MRL[3]# asserted).

2.4 Reference Clock Circuitry

Two Cypress CY28400-2 1-to-4 PCI Express clock buffers (U10 and U11) provide on-board REFCLK
distribution to the PEX 8509 and downstream slots (J1 — J4). The first CY28400-2 (U11) input is sourced
by the card edge P1. U11 provides two differential CML (current mode logic) clock outputs. One pair
drives the PEX 8509's PEX_REFCLKP/N input. This pair is AC-coupled (C74 and C75). This is required
to block the DC information of the transmitter from the PEX 8509 clock receiver, which has on-chip
biasing and termination circuitry. The other pair drives the input of a second CY28400-2 (U10), which is
used for fan-out to the four downstream slots. The PEX 8509'’s port 3 Hot Plug controller can be used to
control on the RefClk to slot J4.

PEX 8509RDK Hardware Reference Manual v1.1
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Figure 2-2. PEX 8509RDK Reference Clock Circuit

2.5 Reset Circuitry

The PEX 8509RDK reset circuitry includes a MAX6420 adjustable reset timer (U9) and manual reset
push-button switch (SW6). The reset timer accepts PERST# from the card edge (P1) and from SW6
(logical-OR via U8). The MAX6420 has the capability of adjusting the reset timeout period by changing
the value of C63 (0.001 yF ~= 3 ms).

2.6 Hot Plug Circuitry

Three PEX 8509 ports provide a 9-pin Hot Plug controller (HPC) interface. The RDK can be enabled (via
switch SW3 position 1) to allow Port 3’'s HPC to provide full Hot Plug hardware functionality to slot J4.

Port 3’'s HPC interfaces to an Texas Instruments TP2310 Hot Plug power controller (U3), which is used to
control and monitor +12V and +3.3V power to J4. The HPC provides an active-low power enable output
(HP_PWRENI3J#), which directly enables the TP2310 to begin ramping up the gates of Q1 and Q2 (+12V
and +3.3V respectively). After both power rails are stable, the TP2310 monitors the current being supplied
on both rails via R43 and R48. If either rail exceeds its programmable current threshold (5A for both +12V
and +3.3V) , the TP2310 will assert HP_PWRFLT[3]J# to the PEX 8509’s HPC, enter current regulation
mode, and eventually drive the gates of Q1 and Q2 to 0V. HP_PWRFLT[3]}# will remain asserted until
HP_PWREN]I3}# is de-asserted via software. The de-assertion of HP_PWRENI[3]# will reset the TP2310.

Attention and power indicators (D13 and D12 respectively) provide visual status regarding the state of slot
J4. The attention button (HP_BUTTON]I[3]#) is implemented as a push-button switch SW4. The manually-
operated retention latch (HP_MRL[3]#) is implemented as a DIP switch controlled input to the HPC (SW4).

PEX 8509RDK Hardware Reference Manual v1.1
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The PERST# signal supplied to J4 is directly controlled by the HPC (HP_PERST[3]#). By default, the Hot
Plug control over slot J4 in not enabled. The user can enable Hot Plug control of power and reset to J4,
by placing switch SW4, pin 1 to the OFF position.

2.7 Serial EEPROM

The PEX 8509RDK contains an 8-pin DIP socket for a serial EEPROM (U2). The board is populated with
a blank Atmel AT25080A 8-Kbit device. To use the serial EEPROM, place a shunt between pins 1 and 2
of JP2 (see section 3.4 for more details). The AT25080A device can directly interface to the PEX8509.

2.8 12C Interface

The PEX 8509 implements an 12C slave interface, which allows an external 12C master to read and write
device registers through an out-of-band mechanism. The PEX 8509 12C interface is accessible via a 7-bit
address, at data rates up to 400kbits/sec. The RDK provides two cascaded 2x2, 0.1” pitch headers (JP3
and JP4), which interface to the PEX 8509’s 12C port. This allows for cascading multiple RDKs together
using standard ribbon cable, or connecting various 3" party 12C test equipment such as the Total Phase
Aardvark 12C controller.

Figure 2-3. 12C Connector Orientation for Aardvard 12C Controller

2.9 Power Distribution

2.9.1 Power Generation/Conversion

The PEX 8509RDK has two sources for DC power. The first source is the card edge connector (P1). The
x4 connector provides up to 2.1A at +12V and 3.0A at +3.3V. Card edge power is intended to power only
RDK board components and slot J4. Slots J1, J2 and J3 receive power via a 4-pin ATX hard disk
connector (J5). Add-in cards that require more that 25W of power (such as graphics cards) should use
slots J1, J2 and/or J3. These slots are power limited only by the ATX power supply that is used.

PEX8509 core and SerDes +1.0V supply is derived from the +3.3V rail through a Micrel MIC49150 LDO
regulator (U13). The PEX 8509’s +3.3V /O supply receives power directly from the +3.3V card edge
power rail. The VTT supply for the PEX8509 PCI Express transmitters, is regulated from the +3.3V card
edge power via a Maxim MAX1806 adjustable LDO regulator (U14). The regulator output voltage is
normally set to +1.50V, but can be adjusted by changing the values of R98 and R102.

The ATX 4-pin connector provides +12V and +5V DC power. The +5V is converted down to +3.3V for
slots J1, J2 and J3 through a Bel S7TAH-08B330/-08E1A0 non-isolated DC/DC converter (U12). The +12V
power rail is used directly.

PEX 8509RDK Hardware Reference Manual v1.1
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Figure 2-4. PEX 8509RDK Power Subsystem

2.9.2 Power Sequencing

The PEX 8509 device requires that the 1.0V power rails are supplied before the 1.5V and 3.3V rails are
powered. This power sequencing is accomplished via three bipolar transistors (Q3, Q4, Q6), biasing
resistors and one power MOSFET (Q5).

2.10 LED Indicators

The PEX 8509RDK provides a number of LED indicators including power-on indication, PEX 8509 lane
status indication, and Hot Plug status indication. Table 2-1 provides a quick explanation of the various
board indicators.

Table 2-1. PEX 8509RDK LED Indicator descriptions

e Locations LED On LED Off
Type
Board Power | 16 115 D17, D18 1.0V, 1.5V, 12V, 3.3V power on 1.0V, 1.5V, 12V,
indication 3.3V power off
Slot J1/J2/J3 +12V or +3.3V power to slots J1/J2/J3 +12V and +3.3V
Power Fault D14 had dropped below -15% on either power to slots
supply. J1/J2/J3 is good.
J5 Power ATX Hard disk connector is currently ATX hard_dlsk
T D20 ; connector is not
indication supplying power )
supplying power

PEX 8509RDK Hardware Reference Manual v1.1
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Indicator

Locations LED On LED Off
Type
Slot J4 Power Slot J4 +12V and
indication D10, D11 Slot J4 +12V and +3.3V power on +3.3V power off
PEX 8509 Port L : . If all LEDs off, Port
0 Lane Status D1, D4, D5, D8 Port 0 link is up and lane n is active 0 link is down
PEX 8509 Port _ If LED is off, Port 1
1 Lane Status D2 Port 1 link is up link is down
PEX 8509 Port _ If LED is off, Port 2
2 Lane Status D6 Port 2 link is up link is down
PEX 8509 Port L If LED is off, Port 3
3 Lane Status D3 Port 3 link is up link is down
PEX 8509 Port L If LED is off, Port 4
4 Lane Status D7 Port 4 link is up link is down
PEX 8509 No fatal errors
Fatal Error D9 PEX 8509 detected a fatal error.
- reported
Indication
PEX 8509 D19 PEX 8509 has asserted sideband Interrupt is not
INTA# interrupt asserted
Hot Plug On: Operation problem
Attention D13 Blinking: Slot is being identified at Normal operation
indication user’s request
Hot Plug On: Slot is powered on Slot power
Power D12 Blinking: Slot is being powered up or _>lot pow
L indication is off
indication powered down

PEX 8509RDK Hardware Reference Manual v1.1
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3. On-Board Connectors, Switches, and Jumpers
3.1 DIP Switches

The PEX 8509RDK contains four user controllable DIP switches (SW1, SW2, SW3 and SW4) for
selecting various functionality. Each DIP switch position can be either ON (0Ob) or OFF (1b). The gray
squares in Figures 3-1 through 3-4 indicate which way the switch position is connected.

311 Upstream Port Selection (SW1)

SW1
ON
o
1 UP_PORTO
2 UP_PORT1
3 UP_PORT2
HIGH LOW

Figure 3-1. Switch SW1 Default Settings
Table 3-1. Switch SW1 Description

SW1 Functional Description Switch Position Settings

1: STRAP_UPSTRM_PORTSEL[O0]
2: STRAP_UPSTRM_PORTSEL[1]
3: STRAP_UPSTRM_PORTSEL[2]

Bus Encodings [2:0] Upstream Port

STRAP_UPSTRM_PORTSEL [2:0] 0006

Selects the PEX 8509 Upstream Port. 001b

o 010b
Default setting is 000b. 011b

100b

101b

110b

111b

N~ WN|—~|O

3.1.2 PEX 8509 12C Address Selection (SW2)
Switch SW2 is used to select the lower three address bits of the PEX 8509’s 12C slave address.

SW2
ON
°
1 12C_ADDRO
2 12C_ADDR1
3 12C_ADDR2
HIGH LOW

Figure 3-2. Switch SW2 Default Settings

PEX 8509RDK Hardware Reference Manual v1.1
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Table 3-2. Switch SW2 Description

SW2 Functional Description Switch Position Settings
1: 12C_ADDR]0]
2:12C_ADDRJ[1]
3: 12C_ADDRJ2]
Bus Encodings [1:0] PEX 8509 I12C Slave Address

000b 38h

PEX 8509 I12C Address bits[2:0]. 001b 39h

Default setting is 111b. 010b 3Ah

011b 3Bh

100b 3Ch

101b 3Dh

110b 3Eh

111b 3Fh

31.3 Port Configuration (SW3)

SW3
ON
o
1 PORTCFGO
2 PORTCFG1
HIGH LOW

Figure 3-3. Switch SW3 Default Settings
Table 3-3. Switch SW3 Description

SW3 Functional Description Switch Position Settings
STRAP_PORTCFG[3:0] 1: STRAP_STN_PORTCFGIO0]
Selects PEX 8509 Port Configuration 2: STRAP_STN_PORTCFG[1]
Default Setting is 11b. Bus Encodings [1:0] Port Configuration
00b x1,x1,x1,x1,x1,x1,x1,x1
NOTE: When the RDK Plugs into the RDK 01b x2,x1,x1,x1,x1,x1,x1
Port Expansion Kit, SW3 setting should 10b x2,x2,x1,x1,x1,x1
be 00b. 11b x4,x1,x1,x1,x1

PEX 8509RDK Hardware Reference Manual v1.1
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ON

314 J4 Slot control/Hot Plug Control (SW4)
SW4
®
1
2
HIGH

J4CTL

MRL#

LOW

Figure 3-4. Switch SW4 Default Settings

Table 3-4. Switch SW4 Description

SW4 Functional Description

Switch Position Settings

Slot J4 Hot Plug Control. Allows the user to 1:J4CTL .
select whether slot J4 is controlled via the PEX Value _Function
8509 Hot Plug controller or normal board ob J4 is not Hot Plug
power-up sequencing. _ controlled. _
Default Setting is 0b. 1b J4 is controlled via
Hot Plug
Hot Plug MRL[3]#. Used to simulate MRL 2:HP_MRLEF
sensor behavior. Value Function
Default setting is 0Ob. 0b Latch closed
1b Latch open

3.2 Push-Button Switches

3.2.1  Hot Plug Attention Button# (SW5)

Switch SW5 provides a push-button switch control for the PEX 8509 Hot Plug Controller’s
HP_BUTTONI3J# input pin. The PEX 8509 contains internal debounce circuitry for this input.

3.2.2 Manual Reset# (SW6)

The PEX 8509 RDK provides a manual PERST# capability. Note that manual PERST# will only apply

warm reset to the PEX 8509, and slots J1, J2, J3, and J4 (not P1).

3.3 EEPROM Enable Jumper (JP5)

JP5 is used to enable an EEPROM presence detection to the PEX 8509. Install a shunt between pins 1 -
2 to indicate a Serial EEPROM is present. Un-install the shunt to indicate a Serial EEPROM is not present.

Table 3-5. Jumper JP2 settings

JP5 Setting

EEPROM Status

Shunt installed (Default)

Serial EEPROM present

Shunt not installed

Serial EEPROM not present

PEX 8509RDK Hardware Reference Manual v1.1
© 2007, PLX Technology, Inc. All rights reserved.
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3.4 JTAG Header (JP1)

Header JP1 provides a direct connection to the PEX 8509 JTAG interface. The 10-pin connector is
designed to allow a direct interface to 3rd party JTAG controllers, such as the Corelis USB-1149.1/E
controller.

3.5 PCI Express Fatal Error Indication (D9)

The PEX 8509 provides an output status pin (FATAL_ERR#), which reports the event of a PCI Express
fatal error condition. The RDK connects this output to D9, which is lit when a fatal error is detected.
Examples of fatal error conditions are data link layer protocol errors, receiver overflow, malformed TLPs,
etc... The PCI Express Base specification provides a complete listing of fatal error conditions.

3.6 PEXINTA# (D19)

PEX 8509 provides a side-band interrupt pin for signaling various programmable events.

3.7 Slots J1/J2/J3 Power Fault Indication (D20)

Slots J1, J2, and J3 are power by the ATX 4-pin hard disk connector and a DC/DC converter (U12). No
circuitry is provided to current limit the power consumed by those three slots; however, a voltage
supervisor is provided to monitor under-voltage conditions on the +12V and +3.3V supply rails going to
those slots. If either rail drops below 15% of its nominal supply voltage, the power good signal from U3 is
used to clear a D-flip flop (U15), which will in turn light a red indicator LED (D14). Once the LED is lit, it
remains lit until board power is cycled.

4. Serial EEPROM Registers

4.1 Serial EEPROM Contents

The PEX 8509RDK is shipped with a programmed AT25080A EEPROM. PLX Technology provides the
necessary binary image files and software tools required to program the EEPROM. Install a jumper
between JP2 pins 1 and 2, before applying power to the RDK.

5. FAQ/Troubleshooting

5.1 Frequently Asked Questions

Q1) | have purchased an RDK Port Expansion Kit to enable my PEX 8509RDK to work as an 8-
port/8-lane switch. What steps must | take to get my RDK working behind the RDK Port Expander?

A1) The RDK Port Expansion Kit has a separate Hardware Reference Manual, which provides of a list of
steps that should be taken prior to plugging the RDK into the RDK Port Expander. In general, since the
RDK Port Expansion Kit is intended to operate as a bench-top platform, the PCI Express bracket should
be removed, nylon stand-offs must be mounted onto to RDK, the PEX 8509’s Port Configuration should
be changed from x4x1x1x1x1 to x1x1x1x1x1x1x1x1 by changing SW3 from 11b to 00b.

Q2) Since the RDK Port Expansion Kit may use a different power than my host PC, is there a
power-up ordering requirement?

A2) Yes. The RDK Port Expander/PEX 8509RDK must have power applied before the PC is powered on.
This will ensure than the PC BIOS enumeration will see the PEX 8509 and it's downstream components.

PEX 8509RDK Hardware Reference Manual v1.1
12 © 2007, PLX Technology, Inc. All rights reserved.



6. Bill of Materials/ Schematics

It;m Qty Man Man's Part # Des Perc;k:(?e Comp Des(s) S;Iao:to#n.
SURFACE MOUNT COMPONENTS
1 1 PLX PEX8509- IC, 8-lane, 8-port, SMT, 196- U1
Technology AA25BI PCI Express switch | pin PBGA
. IC, Four Channel SMT, 8-
2 1 Intersil ISL65361B Supervisor pin SOIC UK
IC, Dual-power SMT, 20-
3 | 1 TI TPo2sioP Hot Plug lead U4
Controller TSSOP
Digikey
SN74LVC1 ,
1-bit, SPDT SMT, 6- P/N: 296-
4 3 Tl G315RZDCK Analog switch pin SC-70 Us, U, U7 14909-1-
ND
Digikey
. . SMT, 5-
oo NC7S08M5 | IC, Tiny Logic 2- o P/N:
5 | 1| Fairchid X input AND gate | PI" 25‘3OT' us NC7S08M5
XCT-ND
IC, Reset
. MAX6420U ’ . SMT,
6 1 Maxim K29-T controll_er, Adj. SOT23-5 U9
reset timeout
IC, 100MHz
CY284000 e SMT, 28-
7 2 Cypress XC-2 D|ffergnt|al Clock pin SSOP u10, U1
uffer
Non-iso DC/DC
8 1 Belfuse 0%?%':\_0 converter, 5V-to- S'V”i—r; 7 u12
3.3V @ 8A P
Digikey
9 | 1 Micrel MICE9TS0 | LDORegulator, | gpay 5 u13 P/N: 576-
-OA, Ad] outp 1227-ND
LDO regulator,
10 | 1 Maxim | MAX1806E 500mA SMT, 8- U14
UA15 : pin uMax
adjustable
. Digikey
il . SN74LVC2 Poéﬁbg'gg'gee 5 | swTs U5 P/N: 296-
G74DCTR . pin SSOP 13273-1-
Flip flop ND
Digikey
. . SMT, 5-
oo NC7S04M5 IC, Tiny Logic o P/N:
12 1 Fairchild X Inverter p|n283OT- u17 NC7S04M5
XCT-ND
CONN- PCI Express x16 SMT See second
13 1 Adex PCIEXP- straddle-mount 164- i’n J1 source for
16X-SM connector P alternatives
L Digikey
4 | 1 | Somiconduct | FONas0EN | 'C:N-Channe SSll,:/[I)-g’r Q5 P/N:
or MOSFET SOT.3 FDN359BN
CT-ND
Digikey
International IC, N-Channel SMT, 8- P/N:
1512 | " Rectifier IRF7470 MOSFET pin, SO-8 1, Q2 IRF7470-
ND
On MMBT3904 |  IC, Bipolar SMT, | Q3,Q4,Q6,q7, | Digikey
16 5 Semiconduct LT1 Tr’ans?stor SOT-é3 , é8 Y P/N:
or MMBT3904

PEX 8509RDK Hardware Reference Manual v1.1
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Item

Package

Subcon.

# Qty Man Man's Part # Des Type Comp Des(s) Part #
LT10SCT-
ND
SML- SMT Digikey
17 | 1 Lumex LXT0805Y | LED, Yellow o D13 P/IN: 67-
W-TR 1554-1-ND
SML- sy | D10,D1,D12, | Digikey
18 | 8 Lumex | LXT0805G | LED, Green Me | D15,D16,D17, | PIN:67-
W-TR D18, D20 1553-1-ND
SML- - Digikey
19 | 2 Lumex | LX0BO3IW- LED, Red o D9, D14 P/IN: 67-
TR 1548-1-ND
. . Digikey
Dip Switch, 2-
21 | 2 | ITTcANNON | SPAOZHTS poi shalit’cpi’zch SMT SW3, SW4 P/N:
KD ; ’ ’ CKN1286-
tape seal ND
Dip Switch, 3- Digikey
22 | 2 | iTcaNNON | SPARSHIS | pos haf piteh, SMT SW1, SW2 P/N:
tape seal CKN1287-
ND
. Digikey
23 | 2 Omron B3S1002 Sw'écr;i Push SMT SW5, SW6 P/N:
utton SW416-ND
. RN1, RN2, RN3, | Digikey
Chip Res. Array, )
742C08351 RN4, RN5, RN6 P/N:
24 | 6 CTS 2 5.1:;0(?2{2(,14R SMT R
2JCT-ND
R1. R2, R11,
ERJ- | Res. 1/10W SMT Elg’ E]L?L Elg’ Digik
. es. , ZEro , , , , igikey
25 | 15 | Panasonic 3GE\\(/0ROO ohm 5% 0603 | R53.R59. R61. P/N:
R102, R119, | P0.0GCT-
R120 ND
Mouser
. Res. 2W, 0.02 SMT, P/N: 66-
26 | 2 | TTelectronics | | prosqy. ohm 1% 2512 R42, R48 LRF2512-
LF-R020-F LF-R020-F
Digikey
. ERJ- Res. 1/10W, 4.7 | SMT, P/N:
27 | 2 | Panasonic | sopy aRy ohm 5% 0603 R62, R63 P4.7GCT-
v ND
R18, R64, R65,
R68. R69. R70. | Digikey
28 | 13 | Panasonic 2GEJR§léox Reségr/]:%\éz, 33 ‘;’ZAOTZ’ R72 R77. R79 PIN:
R80. R83. R88. | P33JCT-
R89 ND
ERJ- | Res. 1/16W,49.9 |  sMT 5?3’ 23471’ EZ;’ Dig/irix(ley
. es. ,49. , , , , :
29 | 12| Panasonic ZRK;“QRQ ohm 1% 0402 | R81 R82. R86. | P49.9LCT-
R87, R90. R91 ND
R3, R4, R5, R6,
ERJ- | Res.1/10W,150 | sSMmT R$07’I§285;|T?941 Digik
. es. , , , R25, R41, igikey
30 | 17 | Panasonic 3GE\\(/‘”51 ohm 5% 0603 | R51, R52, R107, PIN:
R108, R109, | P150GCT-
R114, R122 ND

14
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It‘;m Qty Man Man's Part # Des Pert;k:ege Comp Des(s) Sg:::to#n.
Digikey
. ERJ- | Res. 1/16W, 475 | SMT, PIN:
31 | 2| Panasonic | spy g ohm 1% 0603 R84, R85 P475HCT-
v ND
Digikey
22 | 5 | Panasonic ERJ- Res. 1/16W, 1K | SMT, | R40. R99, R105, PIN:
3EKF1001 ohm 1% 0603 R113, R120 | P1.00KHC
v T-ND
Mouser:
PEC- Res. 1/10W, SMT, 66-
33 1 IRC WO805R- | 1.30K ohm 1% 0805 R96 PFC08C1.3
03-1301-B K-B
Digikey
. ERJ- Res. 1/10W, SMT, PIN:
34 | 2 | Panasonic | arieon01 | 2.0K ohm, 1% 0603 RA43, R44 P2.00KHC
v T-ND
Digikey
35 | 3 | Panasonic ERJ- 2%%?11116\’:’;/ 32"02 R36, R37, R38 PIN:
3EKF2261 -<or.onm 1% P2.26KHC
Vv T-ND
Digikey
. ERJ- Res. 1/16W, SMT, PIN:
36 | 1 | Panasonic | srpeo7a1 | 274K ohm 1% 0603 R117 P2.74KHC
v T-ND
R19, R20, R21,
R26 R27. R33,
R35.R39. R47. | Digikey
a7 | o1 Yageo gfgfgg;f__‘ Res. 1/10W, SMT, | R49.R50 R54 | PIN:331-
America T 51K ohm 1% 0603 R56, R58, R76, 5.10KHCT-
R78. R94, R103, ND
R104, R106,
R121
ERJ- Res. 1/16W SMT DIF?/IKJ?y
38 1 Panasonic 3EKI\=/7681 7 68K ohm 1% 0603 R112 P7 68KHC
T-ND
Digikey
. ERJ- Res. 1/10W, SMT, PIN:
39 | 2 | Panasonic | spirassg | 825K ohm 1% 0603 R100,R118 | pg o5kHC
vV T-ND
ERJ- Digikey
. Res. 1/10W, 10K | SMT, | R12, R57, R110, PIN:
40 | 4 | Panasonic 3GE”\(/‘”03 ohm 5% 0603 R115 P10KGCT-
ND
. Res. 1/10W, 51K |  SMT, Digikey
41 2 Panasonic ERJ- ohm 5% 0603 R45, R60 PIN:
3GEYJ513 P51KGCT-
v ND
Digikey
| 1 Yaego gggfggﬁ Res. 1/10W, 75K |  SMT, 111 P/N: 311-
America T ohm 1% 0603 75.0KHCT-
ND

PEX 8509RDK Hardware Reference Manual v1.1
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It‘;m Qty Man Man's Part # Des Pert;k:ege Comp Des(s) Sg:::to#n.
ERJ- Digikey
. Res. 1/10W, SMT, P/N:
43 1 Panasonic 3GE\\//J104 100K ohm 5% 0603 R101 P100KGCT
-ND
Digikey
. 0429 Fuse, Very fast SMT, P/N:
44| 1| Litlefuse | 547 \wrM acting, 7A 1206 F1 F1276CT-
ND
Cap. Ceramic, SMT Digikey
45 | 1 Kemet C0603C10 | 0.001uF, X7R, 0603 C63 P/N: 399-
2J5RACTU 50V 5% 1083-1-ND
. C35, C36, C37
C0402C10 Cap. Ceramic ’ ’ ’ -
’ SMT, C38, C64, C65, Digikey
46 | 10| Kemet 3K3EACT O'g;‘\JlFi())f;R' 0402 | C67.C68.C71. | PIN:399-
° C73 1278-1-ND
C0603C10 Cap. Ceramic, SMT Digikey
47 | 3 Kemet 3K5RACT 0.01uF, X7R, 0603 C74,C75,C89 | P/N: 399-
U 50V 20% 1091-1-ND
Cap. Ceramic, Digikey
48 | 4 | o AVX | 0402YC22 | 0.022uF, XTR, 32"02’ C39, %j% C41. | pIN: 478-
P 3KAT2A 16V 10% 1118-1-ND
C3, C4, C5, C6,
C7,C8, C9,
C10, C11, C12,
co402c10 | Cap-Ceramic, | gy r 812 81‘71 812 Digikey
4990 KemetakgpacTu | OTUF KSRV 0402 | c19,Ca6, c27, | S 390
° C28, C29, C31,
C32, C33, C34,
C44, C45, C46,
C47, C48
C0603C10 Cap. Ceramic, SMT C57, C58, C59, Digikey
50 | 7 Kemet 4K3RACT | 0.1uF, X7R, 25V 0603 C60, C62, C86, | P/N: 399-
U 10% Cc92 1281-1-ND
ECJ- Cap. Ceramic, SMT D;:?/',lffy
51 | 2 Panasonic | 1VB1C105 | 1uF, XSOR, 16V 0603 C24,C25 PCC2224C
K 10%
T-ND
C0805C10 | Cap. Ceramic, SMT C78,C80, C81, Digikey
51 | 8 Kemet 5K4RACT | 1uF, X7R, 16V 0805 C83,C84,C87, | P/N:399-
U 20% C88, C91 1284-1-ND
ECJ- Cap. Ceramic, SMT Dllgllllffy
53 | 1 Panasonic | 1VB0J106 | 10uF, X50R, 6.3V 0603 C79 PCC2395T
M 20%
R-ND
53 | 12 | Panasonic 3Y§1Cé;06 1(():uan '%LRC?év SMT, ggg: 828: g‘z‘g: Dg;'l\(‘?y
M 0% 1206 C66, C69, C70, | PCC2227T
° C72, C85, C90 R-ND
C1, C2, C49, Didike
54 | 12 AVX TAJB226K | Cap. Tantalum, | SMT,B- | C50, C51, C52, P/N‘%' 47{3_
Corporation 020R 22uF, 20V 20% case C53, C54, C55, | ,on 4 Ny
C56, C76, C82
THROUGH-HOLE COMPONENTS
100 | 3 Molex 87715- PCI Express x16 | TH, 164- J2, J3, J4 100

16
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It‘;m Qty Man Man's Part # Des Pert;k:ege Comp Des(s) Sg:::to#n.
3302 Through-hole pin
connector
53113- Connector, ATX .
101 1 Molex 0410 Hard Disk, 4-pin TH, 4-pin J5 101
102 | 1 AMP 103240-5 | eader,2x5, | TH, 10- JP1 102
100mil pin
103 | 1 AMP 1031852 | Header, 1x2, | o5 i JP5 103
100mil
104 | 2 AMP 103240-2 Heﬁ%%‘;;qﬁxz’ TH, 4-pin JP3, JP4 104
ICA-308-S- Socket, 8-pin TH, 8-pin
105 1 Samtec An . DIP, 300 mil DIP u2 105
. 94SP187X Cap. Oscon, .
106 | 1 Vishay 0016EBP 180UF, 16V TH, 2-pin Ccr7 106
MANUALLY INSERTED COMPONENTS
Digikey
AT25080A- |  SPI Serial 8-lead PN
200 | 1 Atmel 10PU-2.7 EEPROM PDIP U2 AT25080A-
10PU-2.7-
ND
Mouser
201 y Keystone 9203 PCI bracket w/ PIN: 534-
Electronics two tabs
9203
Buildin PMSSS Phillips Panhead Digikey
202 | 2 Fastene%s 440 0025 screw, 4-40 P/N: H703-
PH thread, 0.25" ND
Digikey
201 1 Amp/Tyco 382811-6 Jumpers JP5 P/N:
A26227-ND
MISCELLANEOUS COMPONENTS
PEX8509RDK
300 1 PLX 90-0071- Bare Board rev
000-A 000
PART THAT SHOULD NOT BE ASSEMBLED
y Yageo g%’fﬁg;ﬁ Res. 1/10W, SMT, R55
America T 5.1K ohm 1% 0603
R22, R23, R24,
11 Panasonic ERJ- Res. 1/10W, zero SMT, R28, R29, R30,
3GEYORO00O ohm 5% 0603 R31, R32, R34,
Vv R92, R93
ERJ- Res. 1/10W, 10K SMT
1 Panasonic 3GE\\//J103 ohm 5% 0603 R116
Resistor, Value SMT,
1 not specified 0805 R95
Resistor, Value SMT,
2 not specified 0603 R98, R124
Header, 2x4, .
1 AMP 103240-4 100mil TH, 8-pin JP2
SECOND SOURCE / ALTERNATIVE PARTS
PCI Express x16 SMT
TwinHunter TW-164PL straddle-mount K
164-pin
connector
ST STS12NH3 IC, N-Channel SMT, 8-
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It‘;m Qty Man Man's Part # Des Pert;k:ege Comp Des(s) Sg:::to#n.
Microelectron LL MOSFET pin, SO-8
ics
Digikey
Infineon SMBT3904 IC, Bipolar SMT, P/N:
Tech. E6327 Transistor SOT-23 SMBT3904|
NCT-ND
. Fuse, Very fast SMT,
Littlefuse 0433 005 acting, 5A 1206
PCI Express x16
87715- TH, 164-
Molex 0123 Through-hole pin

connector

PLX Part #: 91-0071-004-A

Product Name: PEX8509RDK
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L1, Signal 1, 0.50z. I I

Prepreg, 4mil

L2, GND, 0.50z.

Laminate, 4mil

L3, Signal 2, 0.50z. I I

Prepreg, 6.5mil

Overall Board
Thickness
Laminate, 23mil 62mil
Prepreg, 6.5mil
L4, Power/GND 3, 0.50z. 1
I Laminate, 4mil
L5, Split Power, 0.50z. 1 .
Prepreg, 4mil
L6, Signal 3, 0.50z. ] ]
fe
Dielectric
Material Thickness Constant Layer# Description Weight/Thickness
1 TOP - SIGNAL + COMPONENTS 1/2 oz, .0022
FR4 0.004
2 GROUND PLANE 1/2 oz, .0007
FR4 0.004
3 SIGNAL 1/2 oz, .0007
FR4 0.0065
FR4 0.023
FR4 0.0065 4.3 4 8
POWER/GROUND PLANE 1/2 oz, .0007
FR4 0.004 4.3 5
SPLIT POWER PLANE 1/2 oz, .0007
FR4 0.004 4.3 6
BOTTOM - SIGNAL + COMPONENTS 1/2 oz, .0022

PLX Technology, Inc.
870 Maude Avenue
Sunnyvale, CA 94085
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TPV1 - TPV19 SHOULD HAVE A U1A
20-MIL FINISHED HOLE SIZE.
. PLX PEX 8509AA  ,...c.|x o
R PBGA196 e
Tove S TE D E2d] HPZPRSNT(1}# h PEX_PERn(0] PLL—FN0
TPV7 P PWRELTNT ad] HP_ATNLED[T}# 1o
TPVI FURINT 0 HP_PWRFLT1}# PEX_PETp(1] FE2—— ¢
TPV8 P_PWRENNT HP_MRL[1}# PEX_PETn[1] PN2—L5
Pha— RPT
TRve P PERSTNT i HP_PWRENI1}# PEX_PERp[1] RN
TPV10 ECLRENNT o] HP_PERST[1# PEX_PERn[1] PPA—F—
CLERNTF2d HPCLKEN[1}# P2 0
lns  TP2 0
PEX_PETp[2]
TN2 0
PEX_PETn(2] PEI—FE22
— RP2
p PEX_PERp[2] [ B4——5—
Tovia b PR ENE A MR BUTTONIZY PEX_PERn[2] PM—TNE—
TPV13 P_PRSTNNZ HP_PWRLED[2}# pa__ P30
Lavty S ATNLEDNZ o] HP_PRSNT(2J# PEX_PETp[3] S eR]
TPV1S FPIRELINGT 2d| HP_ATNLED[ZJ# PEX_PETn(3] PNE—L52
TPV1G! VRO —BLd| HP_PWRFLT(2J# PEX_PERp[3] [N —F5—
TPV17! P RJCENNZ :;,MRL[Z]# PEX_PERn[3] PEL—F—
TPV18, P_PERSTN2 . o TP4 0
eTREN—2ad] HP_PERST[2J# PEX_PETp4] [P3—— ot
Ng TN O
TPVIS KENNZ_Cad] e cLKEN(2}# PEX_PETn[4] —
PEX_PERp[4] béRP4 5
PEX_PERn[4] RN4 )
, sy N10
{7} HP_BUTTONN3 HP_BUTTON[3}# PEX_PETp[5] mgg
) He PWRLEDN ————E139 yp pwRLED[3}# PEX_PETn[5] pE10— 120
N ST
{6} HP_PRSTNN3 HP_PRSNT3]i# PEX_PERp[5] té RPS (5)
7} HP_ATNLEDN3 (K———————D11d HpTATNLED[3}# PEX_PERn(5] RN5 )
(7S HP_PWRFLTN3™ > D120 1o pyRELT3} TP6 0
m HP_MRLNS S Biad (o yria PEX_PETpI6] [-E13—re7
(7) HP_PWRENN3 {{——————C14q] Hp pWREN(3}# PEX_PETn(s] P13 —TNE 0
{7} HP_PERSTN3 K———E12d| |1p pERST[3}# PEX_PERp[6] tééws ®)
 F12
{7} HP_CLKENN3 HP_CLKEN[3]# PEX_PERN[6] RN6 {6}
| N1a  TP7 O
e e
P PETn]
5 139 pEx_LANE_GOOD(T}# PEX _PERp[7] Jﬁ‘ﬂ:éé'w? ()
= 139 PEX_LANE_GOOD[6]# PEX_PERN[7] RN7 )
5 23| PEX_LANE_GOODI5}#
5 €29 PEX LANE_GOODAJ#
5 B30} PEX_LANE_GOODRJ#
5 Badl PEX_LANE_GOOD2l#
5 A4 PEX LANE_GOOD[1]#
PEX_LANE_GOODI0}#

PEX 8509AA-PBGA196

PORT 0 LANE STATUS

VDD_3.
D1 R3
PO_LEDO
T4
Green 150
VDD_3,
D4 R6
PO_LED1
4
Green 150
VDD_3,
D5 R7
PO_LED2
4
Green 150

3v

.3V

.3V

PORT 1 LANE STATUS

VDD_3.3V

P1_LEDO

T4
Green 150

PORT 2 LANE STATUS

VDD_3.3V

P2 LEDO

T4
Green 150

PORT 3 LANE STATUS

VDD_3.3V

P3_LEDO

[ 4
Green 150

PORT 4 LANE STATUS

VDD_3.3V

P4_LEDO

Green 150

AC Coupling Capacitors

TPO O C3 ||0.AuF  TPO
TNO O C5 ||0uF__ TNO
TP1 0 c4 ||0uF  TP1
TN1 O C6 ||0.uF NI
TP2 0 C7_||0AuE P2
TN2 0 c8 ||0uF  TN2
TP3 0 C9 ||oauF  TP3
TN3 0 C11|[0AuF__ TN3
TP4 0 C12 | |0.1uF
TN4_ 0 C13 | [0.1uF
TP5 0 C14 | |0.1uF
TN5 0 C15 | |0.1uF
TP6 0 C16 | |0.1uF
TNG O C17 | |0.1uF
TP7 0 C18 | |0.1uF
TN7 0 C19 | [0.1uF

{56} 3.3AUX

VvDD_12v VDDEARLY_3.3V
[y
ct _L P1_PRSNT
220F o1
= —BI1 112y PRSNTI#
o—B2 | +12V +12v A3
B30y +i2v A2
B4 enp GND
(5,68} SMCLK AP SMoLK TCLK J;—g—x
{5.6:8) SMDAT SMDAT oI
WAKEND B2 oND D0 [HAL
ove O +33V TMS A8
R1 o XS TRSTH - +3.3v A%
3.3VA +3.3V
_I_ L Btidwaker persT# PALL——Hperstho (3)
cto *B12 revp oNo Al
0.AuF RPO Bis| GND  REFCLK+ LKP 8
- oo PETp0 REFOLK-PAE ——SSREFCLkN (8}
BIGT Gnp perp) AL =
R AL FP2BUI] pronTay pERN) PALL——TNO
RP1 B19 GND GND
PETpt  RSVD [A13x
BNl B20q pEng GND 420 P
B22 | OND A S 7 S —
RP2 B23 (o [FA23
e PETp2 GND [-A23
B2 pen2 GND 422 1p2
GND PERp2
res £281 anp PERn2 pA2S— TNZ
PETP3 GND
e GND A28 — ps
ND PERp3 BitT
B30 f psyp  pERny PAXL— NS
B319 PRSNT2#  GND
D RSVD
PCI_EXP_X4_CARD_EDGE_CONN
GVt
Gv2
Gv3
PLACE GV1-GV3 NEAR P1.
IMPEDANCE TEST TRACES
GV5  TPV20, TEST LAYER1 TPV21 G4
ev7 TPV TEST LAYERS TPV23 GV
ove TPV24gy TEST_LAYER6 © ™V ow

IMPEDANCE TEST TRACES SHOULD BE 8" IN LENGTH.
GROUND VIAS SHOULD BE SPACED 0.1" FROM THE
CORRESPONDING TEST POINT VIA. TVP20-TVP27 AND

GV4-GV11 DIAMETERS ARE 30-MIL

870 Maude Avenue
Sunnyvale, CA 94085
www.pixtech.com
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VDD_1.0V
[y

c20 _I_

10uF | 100F

10uF

T

I
2
5
o q
28
B
-
° g
28
-
.
s q
28
s B
=
s q
28
z 8
L”.i

g
S

c35 c36

0.01ul 0.01

i

S

g
2

°
3
8
N
b4

7l B
Sl B

&

i
i
A

L]

NOTE: RDK default setting is 11b.

111

CLEARLY LABEL, AND PLACE CLOSE TO U1.

TPV38-40 AND GV16-18 SHOULD
BE PLACED CLOSE TO U1.
FINISHED HOLE SIZE SHOULD BE
34-MIL

TPV38 TPV39 TRV40 GVA12-15 SHOULD BE 60-MIL PAD/34-MIL
FINISHED HOLE. PROVIDE SILKSCREEN
ovie o7 ovis LABELS FOR THESE VIAS.

[ STRAP_UPSTREAM_PORT_SEL[2:]
000b Port 0
001b Port 1
010b Port 2
011b Port 3
100b Port 4
101b Port5
110b Port 6
111b Port 7

NOTE: RDK default setting is 000b.

VDDgi ov VDD_VTT  VDD_3.3V VDD_3.3V
VDD_3.3V VDD33A s RUAAL—vDD_33v
TPV30 - TPV31 SHOULD HAVE A 20-MIL PS5
FINISHED HOLE.TPV28-TPV29 SHOULD HAVE A o 3 0.1uF B
30-MIL FINISHED HOLE. HDR, 1X2 u1B
R12 QRABBRRABRY LIS 202229092222 5L 223333333338383 RN1
10K SS9595955952 855 RRRRRAnARAL XX SRRRRERRR283838 B 51K
VDD_3.3V 00000000000 000 00000000400 [yiynyny [sYajayayajayayafayayajayayayaiuya] -
00000000000 0008 3333333333535 l‘“-‘“-‘l‘ >>3535353535353>3>3>53>>>> 0
w2 55555555555 555 CFEF = N9
5558
veo - cstpl EEDLD RIS AND o m—r 2l
— EEPROM PORT
WP# B T A e — T —T 8121 Ee o JTAG_TRsT# PB2 Lo ke 1d 1RsT#  GND
GND SCK EE_SK JTAG_TDI DI GND
10__JTAG TDO 33) R18  JTAG D00 5
stacporT  JTAC 0O [MR1g — JTAG TS e v
— EEPROM Socket (56789} PERSTN ) G3d pEX_PERST# PLX PEX 8509AA JTAG_TCK [[C10—JTAG TCK SpTCK  GND
|
{8) REFCLKPO PEX_REFCLKp - =
{8) REFCLKNO L 12ch PEX_REFCLKN PBGA1 96 » 6 ADDRO voD_3.3v JTAG =
PV28 TPV T :gg—:ggi‘? K1 12C_ADDR1
pv2e  TPV3T Hg Eggﬁ \Z| STRAP_UPSTRM_PORTSEL[0] 12CPORT  |>C_ADDR2 |1 12c ADDRZ
T UPPORTI g
STRAP_UPSTRM_PORTSEL(1]
& K
L UP_PORT2 c8 STRAP_UPSTRM_PORTSEL[2] UP STREAM PORT SELECTS s 12 SDA o
N o UP_PORTO 12C_SDA I"piag 12 SCL RN2
= UP_PORTI PORTCFGO 13 12C_scL
= STRAP_PORTCFG[0] 51K
4 UP_PORT2 VDD_3.3V PORTCFG1 . PORT CONFIGURATION
p——— X —FORTEEEL 14 { STRAR PORTCFG[1] FATAL ERRN
= SW SMT- RN3 FATAL_ERR# DLPEX NTAN o
5 4 TESTMODEQ 511 | srrap TEST MODE(D) PEX_INTA# pE3—F=X
R22 I E) TESTMODET A1l e PROCMON TPV32 6 Py
Cor g TESTIODES 11| STRAP_TEST_MODE[1]  resr mopE seLECT NC_PROCMON [-E3——FROEHOE @) ==
R24 8 1 TESTMODES c12 STRAP_TEST_MODE[2] 4] =
STRAP_TEST_MODE[3] DIODE N TPV33 =
1K THERMAL_DIODEn SooEF Thvas =
’ PLLBYPASSN THERMAL_DIODEp SW SMT-3 )
STRAP_PLL_BYPASSH
P STRAP_SERDES_MODE_ENABLE#
STRAP_FAST_BRINGUP#
VoD 33V 1 2 — STRAP_PROBE_MODE# NC_SPAREQ SEARee Tovas R 0 R25
3 4 STRAP_DEBUG_SEL¥(0] NC_SPARE1 SFARES TPVa7 4‘—“——%/\/\1—(>\/DD,3-3V
R26 51K 5 6 STRAP_DEBUG_SEL#{1] NC_SPARE2
R27 51K ’ 8 150 R122_\op 33y
HEADER 4X2 TPV32 - TPV37 SHOULD 1'% -3
= HAVE A 20-MIL FINISHED Green D19
VDD_3.3V HOLE.
4 PORTCFGO RN4 =]
== 3 PORTCFG1 4 ;L‘
3 DDDDDDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNNNDNDNDNDNDNDNDNDNDNDNNDNDNDNDNDN N
SWSMT-2 283388333833 8833883883338838333388388338888 &
2 S222L0002LLL0000LLLL0L2022LL000222220292222 2
R28 NL.O ]
R29 NL.O PEX PBGA1 9 12C HEADERS
VDD _3.3v
R36 226K 1%
R33 1K DEBUGSELO 4 : : 2.26K 1%
R35 1K DEBUGSEL1 VDD_3.3V- 37
STRAP_PORTCFG[1:0] PEX 8509 PORT CONFIGURATION
Port 0| Port 1| Port2{ Port3| Port4 Port5| Port6| Port7 HEADER 2X2
00b x1 x1 x1 x1 x1 x1 x1 x1 =
GROUND POST HOLES
01b x2 x1 x1 x1 x1 x1 x1
VOLTAGE MEASUREMENT POINTS GVi2  GVI3  GVi4  GVi5
10b x2 x2 x1 x1 x1 x1
VDD 1.0V VDD VTT VDD 33V
11b x4 x1 x1 x1 x1

PLX Technology, Inc.
870 Maude Avenue

Sunnyvale, CA 94085

www.plxtech.com
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{3}
381

PORT 1 SLOT

VDDHD_12V VDDHD_3.3V
CAQ_L "
220F Bl 1av pRoNTH# PALX + C51
+12v +12v
B3 viav +i2v (A3 220F
SMCLK g5 | SND GND =
SMDAT BAPSMCLK  TCLK{Aa—x g
SMDAT TOI S
ND 00
B8 .33y TS [FAB—
B2 TRsTH +3.3V A2
SIAUX B0 33vaux  +33v [-A10
%BUA Wake# PERST# PAL———— < PERSTN 4.6.7.8.9)
*B121 rsvp GND [-A12
B13 | GNp  REFCLK+4-A13 REFCLKP1 {8}
TP4 ; B14 | pETp0  REFCLK- A1 — REFCLKN1 {8}
o
[ 15 'At5
TN4 B16 PETN0 GND A16
GND PERpO @
%g%c PRSNT2#  PERn0 PATZ RN4 @)
GND GND
> BI9 pETpg RSVD (418
*B20q pETn GND avie
oor] eno PERp1 21
GND PERN1 PAZZX
B2 peTpy GND 423
*B24q pETn2 GND
8251 eno PERp2 23
GND PERn2 PAZ2E
%B27 perps Jizzgl—
*B2q pETn3 GND
GND PERp3 [-A20x
*B0 1 RsvD  PERn3 PAIX
*B31q PRSNT2¢  GND
GNI RSVD [F432¢
B3 peTpy RSVD [-433
*B3d pETh GND
e eno PERp4 [-A385
GND PERN4 PRS-
B3| peTps GND 43T
*B3Bg pETns GND
8381 eno PERpS5 [-A32x
GND PERn5 PASO
B4l peTpe GND 4%
<8429 pETne GND
o2 onp PERpG (2435
GND PERNG PA%EX
PETp7

Gl
BIA | pETp14 D [-AZ2
*BI5g pETN14 D
B76 AT6 o
ol o PERp14
ND PERn14 PALLX

ND
GND PERp15 adt
*-BB1Q pRNT2# PERNT

PCI_EXP_X16_STRADDLE_MNT_CONN

5
B2 Rsvp GND [-A82—¢

{3.6,8}
(368

3.6}

{3}
381

PORT 2 SLOT

+—— PERSTN {4.6,7,8,9)

REFCLKP2 {8}
REFCLKN2 {8}

{31
RN5 @

VDDHD_12V VDDHD_3.3V
cso_L 2
2207 B2y proNTI PATX
B2 +iav +12v (A
B3 viav +i2v (A3
GND GND
SMCLK B5 L sMcLK LK A5
SMDAT B6 | SMDAT T [-48
ND 00
B8 .33y TS AR
aAUx * 228 TRsTH +33v A2
33VAUX 433V
*BUQ wake#  PERST# PATL—r7
*B12- RsvD GND A2
GND  REFCLK+
TPS B14 | peTpo  REFCLK-OAME——
™S 518 pETho GND A2
GND PERpO (A
»BlId prsNT2#  PERNO PAIL—
B18 | onp D [ALS
B9 pETpg RSVD (418
*B20q pETn GND ov20
B21 anp PERp1 [-A21x
GND PERN1 PAZZx
B2 peTpy GND 423
*B24q pETn2 GND
8251 eno PERp2 [A25
GND PERn2 A28
B2Z | peris N Pazr ™|
A28
*B2q pETn3 GND
GND PERp3 [-A23x
*B0 1 RsvD  PERn3 PAIX
*B31q PRSNT2¢  GND
GN RSVD [-A32
B33 peTpy RSVD (433
*B3d pETh GND
beaeno PERp4 [-A385
GND PERn4 PRS-

GND PERNS
B4l peTpe GND [
<8429 pETne GND

GND PERpG 4435

B44. :)AAA—X

GND PERnG A4t
xB45 1 peTp7 GND [-A45
*B46q) pETH7 GND

GND PERp7 [A42
x-B48g PRSNT2# PERn7 | adi

B49. GNI GND A49
*-BS0 pETpe RSVD (-430x
*B81q pETne GND

GND PERpS [-A525¢

B53 basa

GND PERng A3
»B54 | peTpe ND

AS5
B85 PETng D

b5 eno PERpY [AE %

GND PERng PASL

Gl
A4
*BIA pETH14 ND (73
*BI5g PETn14 D
e PERp14 [FAZE X
ND PERN14 PALLX

D
GND PERp15 [AB05
*BE1G pRNT2# PERN15 PARLX
*B821 Rsvp GND

PCI_EXP_X16_FEMALE_CONN

PLX Technology, Inc.
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38}
{3}

{3) HP_PRSTNN3

REFCLKP3 {8}
REFCLKN3 {8}

3
RNS {3}

VDDHP_12V VDDHP_3.3V
oot | —
220F 11412y pRoNT1# PAL
= B2 +12v +12v A2
= +12v +12v
SMOLK B4 ono GND |44
SMOAT Bopsmcik  TeLK{Ax
B8 smpAT I
GND 00
B8 1 133y T™S A8
3.3AUX *—BoQ TRSTH 433V AL
810 10
33VAUX 433V
*BUQ wake#  PERST# PALL— < PERSTN3 )
*<B12 rsvp onp [-A12
GND REFCLK+
e B141PETp0  REFCLK-PALE—
E e " e
PRSNT2# PERn0 PALL——
B181 6ND GND AL
*B19{ peTp RSVD [HA125¢
%8209 pETni GND [-A20—¢ vz
B211 no PERp1 A2
GND PERn1 DAZZ
B2 peTpy GND 423
*B24q pETh2 GND
2ol eno PERp2 [-A23.5
GND PERn2 PAZE
B2 peTps ND (42T
B89 PETn3 ND
GND PERp3 A2
*B30 rsvD PERn3 PAI
532 Go " msvp [432x
B33 pETpy RSVD (A3
*B34q PEThd GND
B35 1 eno PERpd 238
GND PERn4 DAES
B34 pETps oND 43T
B8 pETns GND
a8 oND PERpS5 [-A395
GND PERn5 PA40
B4l peTpe GND A4l
<8429 PETnG GND
431 eno PERp6 243X
GND PERn DAL
»BdS | pero7 GND [
%B48d pETh7 GND
B4Z gy ERp7 [A41
B48, A48 5
PRSNT2# PERn7
B49 | oD [LAde
B304 pETpg RSVD (450
*B81q pETng GND
8521 eno PERpS [-A52x
GND PERng PASX
B4 peTpg GND [
B8 pETng GND
o581 oND PERp9 [-AS8
GND PERng PASTX
*BS 1 pETpr0  GND [-ASE
*B88q peTnio GND
oaeleno PERp10 [-A60-x
GND PERn10 PABTX
B2 perpy GND [-82
*BE3q pETni1 GND
oead oND PERp11 [-A84x
GND PERN11 aAgg%
B8 pETp12 GND A
*B8Id peTni2 GND
ooeleno PERp12 [-ABE
GND PERN12 PR
»BI0 pETp13 GND [-AT8
*BIQ PETnI3 _GND
GND  PERp13 [AZ2x
VDD 3.3V B3 1 GND PERn13 PALLX
B pETp14  GND
>-BI5Q pETn14 GND [-AZE—¢
BI6 1 GND  PERp14 [FAZEX
R39, B P14 Darz %
GN PERni4 PAZZ
51K *BIBL pETp1s  GND
g >BI9g pETn1s  GND [HAZ2
B8O
BBO1GND — PERpis [AB0X
PRSNT2# PERn15 :)Amﬁz
RSVD GND
PCI_EXP_X16_FEMALE_CONN

{3,5.8}
{358}

3.5}

SMCLK
SMDAT

3.3AUX )

{3}
)

PORT 4 SLOT

+ C56
22uF

t————<K PERSTN {4.5.7,8,9}

REFCLKP4 {8}
REFCLKN4 {8}

Gv22 0

VDDHD_12V VDDHD_3.3V
cs3_|+ "
220F B1l+12v  pRoNTI# PAT
— +1, +12V
= B3 +12v +12v |42
GND GND
B8 psmcLk  TCLK{AR—
B8 smpAT TDI A8
GND TDO
B8 .33y TS A8
B Rty w33V
B101 55vaux  +3.3v [FAI0
*BUG wake#  peRsT# PAL—
>BI2 RsvD onp [A12
B131GND  REFCLK+
7 PETp0 REFCLK- Al —
™7 5189 peTno GND [-ALS
GND PERpO RP7 @
*BIId pRNT2¢  PERN PALL— 7§§RN7 @)
GND GND
*B12 1 perpy RSVD |48
B2 pETn1 GND
GND PERp1 [A21¢
+—8224 Gnp PERn1 A2
%B23 1 perpy GND 823
B2 pETn2 GND
o2 eno PERp2 [FA25-x
GND PERN2 PAZE5
*B211 peTp3 GND 42T
B2 pETny GND
GND PERp3 [A22
XB301RsvD  PERn3 PAILX
*<B3d PRSNT2¢  GND
GND RSVD [HA325
%B33 peTps RSVD |43
B pETn GND
B oo PERpa [-A385
GND PERn4 PAJEX
%B3Z peTps GND AT
B3 pETns GND
e cno PERpS 439
GND PERnS A48
B4l peETps GND A%
*B42d pETnG GND
B oo PERp6 [—£43-x
GND PERnG PAREX
xB45 1 perp7 GND [-A45
>B48d pETn7 GND
GND ERp7 241
<48 pRNT2¢  PERN7 PA4EX
GNI ND
XBS01pETps  RsvD 431X
*<B81d pETng GND
e eno PERp8 [-A52
GND PERng PATX
B854 peTpe GND 452
B85 pETng GND
oo PERp9 [FAS8-x
GND PERNg PASTX
BB peTpr0  GND [ASA
*B8d PETn0__GND
5801 enp PERp10 [-A80x
GND  PERni0 PASLX
%B621 peTpys GND [
><B83 pETn11 GND
BodlonD  Perpit [ASAX
GND  PERni1 PASSX
B8 peTpep GND 8
><BOIQ pETni2  GND
5881 enp PERp12 [-A88
GND PERn12 PABS
XBI01pETprs  GND [AZ0
*<BHd PETN3 _ GND
BI2 1 oNp PERp13 [FAL2x
GND  PERni3 PAZX
*<BIA pETp14 GND [-AT2
*BI5 pETn14 GND
GND  PERpt4 [FAZEx
t——EII{GND  PERni4 PATIX
BB peTpts  GND [AZR
*BId PETns __GND
GND PERp15 (A8
BB pRSNT2# PERNTS PABLX
%B82 rsvp GND
PCI_EXP_X16_FEMALE_CONN

PLX Technology, Inc.
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VDD 3.3V

R4g, RS0

5.1K 51K
1

HOT PLUG CIRCUIT

VDD_1

S>DHP_MRLN3 {3}

HP_SLOTCTL

VDDEARLY_3.3V

6

GND
SN74LVC1G3157

R53 0

{3} HP_PERSTNG Y)————— 112

3

{4.56.89) PERSTN P

6

>> PERSTN3 {6}

_ i
SN74LVC1G3157 L

VDD_33V
RS5 VDD_3.3V
NL 5K YT
{3} HP_CLKENN3 D) 1ie2  vce

= El A SPCLKENNS (8}
61s  onp i
SN74LVC1G3157 -

R56 :

51K

SYHP_PWRFLTN3 (3)

VDDHP_12V VDDHP_3.3V
C59 0.1uF €60 0.1uF
- u4
al Q2
D s %—T VSENSE1  VSENSE2 [FE—x s D
D s s D
D sii—s 01 piscHt DiscHz (H2 ids D
D D
4 12V6 1 ave 4
Nmos [ GATE1 GATE2 G LMOS
12VSENSE 10 | \coveer  isense2 |2 3VSENSE
RIGAZ ISET1 ISET2 — Rt
11 Nt iz -
*—Z1 pwreDt  PWRGD2 [H13—x
7 Toiur VREG—2d ENABLE#
57 oAU _VREG 5 Shed! TIMER |4__TUR R4 Ko vop sav
3 oeno 16 HPFLTN
AGND FAULT# P>
Ri6 0
TPS2310 cs8
0.AuF
VDDEARLY_3.3V
R47
51K
s VDD_3.3V
{3) HP_PWRENN3 )>——— B2 vee JJ
3 4 PWREN

PLACE D10 AND D11 NEAR J4.

VDDHP_12V

R40
1K 1%
D10
Green
N
]

150

D12
Green

SW5
—

SW PUSHBUTTON

VDDHP_3.3V

R41
150
D11
Green
N
]

K HP_PWRLEDN3 {3}

VDD_3.3V

51K

VDD_33V

R52

150

D13

S Yelow
™

>>HP_BUTTONN3 {3}

K HP_ATNLEDN3 {3}

PLX Technology, Inc.
870 Maude Avenue
Sunnyvale, CA 94085
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{3} PERSTNO

VDD_3.3V

Y
SW PUSHBUTTON B GND 3
NC7S08 :
VDD _3.3V
R60
51K
R61, 0 PERST_INN
VDD_3.3V

ce7 c68 C69
0.01uF[  0.01uF] 10uF

ce2
ue == o1uF R58
RSTINN_ 3 1gstiN vee 51K
RreseT# pl—PERSTN. O SYPERSTN
RS9 0
SRT 4 sRT GND L
63 _L MAX6420
u.omui
C63 IS USED TO SET THE RESET TIMEOUT
PERIOD FOR U9. A VALUE OF 0.001UF
RESULTS IS APPROXIMATELY 3MS. SEE
MANUFACTURER DATASHEET FOR DETAILS.
REFCLK
R
VDD_3.3V
co4 ce5 Cce6

0.01uF O1uF 10uF

{45,6,7,9}

R64,R65,R66,R67 SHOULD BE CLOSE TO U10 PINS 6 AND 7

REQ A 33

R65 V33

= g § < [sYafayaya)
Ut S 68saa
< oocooo R68,R69,R71,R73 SHOULD BE CLOSE TO U11 PINS 9 AND 10 g8 =>>>>> 6 RCLKP1 =
o ©ggog > DIFT1 4~ RGLKNT
S 77777 bemfs RCLKE__ RER AA33 ROLKPO N pIFct R70,R72,R74,R75 SHOULD BE CLOSE TO U10 PINS 9 AND 10
RCLKN T RCLKNO 3, e,
pIFC1 PL—X SRC_IN#
(3 REFCLKP g p SRC_IN Re9™ ¥ 33 oE1 2 DIFT24-9 paa RIQAAS * gREFCLKPZ s}
{3} REFCLKN SRC_IN# 5 —Ee 8 OE_1 DIFC2 %) 33 REFCLKN2 {5}
DIFT2 {7} CLKENN3 Y>————21qd 0E 6
_OE11 8 -
ggﬁ 1 OE 1 DIFC2 = HBW2 0 RCLKP4
—= 21 oe6 - HEE————1Iq HiGH Bw DIFTs 420 — gy
HBW 1z 0__RCLKP U1 15 sre stP DIFC5 =
16 g:%"fs%m g‘g |19 ROLKN U1 e 12 gﬁ?:vvwssw R77,R79,R81,R82 SHOULD BE CLOSE TO U10 PINS 19 AND 20
15| ST IFCs VDD_3.3v <t RIGA A BIK OENVZ 25 | PLUBY oiFTed-2a RCLKP3
N e PLL/BYPASS# B alo DIFC6 Rl RI AN v gREFCLKPA 1)
K[ OEINVI 25 |
VDD_3.3V<—FREAASIK OE_INV DIFT6 23— LK 55 REFCLKN4 {6}
DIFC6 P22—X SDATA
8-bsoik REQ_\ 33 RCLKPO U1 C74 { P.omp kPO ) < ReF IREF2
SATA o F — —{KNO — DPREFCLKNO {4 88
pOs RE €75 | [0.01uF @ >> R84
28
== R85 CY28400-2 4751%
RE 33
CY28400-2 4751% R87 499, 1% = AP 22;
= EOAE)
= PEX8509 PEX_REFCLK AC COUPLING L
CAPACITORS (PLACE NEAR U1) =
356)  SMCLK RY; NL, O SCLK REFCLK R88,R89,R90,R91 SHOULD BE CLOSE TO U10 PINS 22 AND 23
(356  SMDAT ; R9 NL, 0 SDATA REFCLK
RNS VDD 3.3V RNG
OE1 1 5 OE1 2 3
OF6 1 & HBW2 2
BP1 BP2 8 1
HBW1 8
5.1K
51K

PLX Technology, Inc.
870 Maude Avenue

Sunnyvale, CA 94085

www.plxtech.com
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J1/J2/J3 SLOT POWER

ATX 4-PIN HARD
DISK CONNECTOR 5V-TO-3.3V DC/DC CONVERTER

NOTE: THE PCI EXPRESS CEM 1.1 SPEC DOES NOT

% VDDHD. 12V ALLOCATE ENOUGH POWER FOR ADD-IN CARDS TO VDDHD_5V u12 o n VDDHD_3.3V 5
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