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DISCLAIMER
Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in order to improve design or performance
and to supply the best possible product. IDT does not assume any responsibility for use of any circuitry described other than the circuitry embodied in an IDT product. The
Company makes no representations that circuitry described herein is free from patent infringement or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent, patent rights or other rights, of Integrated Device Technology, Inc.

Boards that fail to function should be returned to IDT for replacement. Credit will not be given for the failed boards nor will a
Failure Analysis be performed.

LIFE SUPPORT POLICY
Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems unless a specific written agreement pertaining to
such intended use is executed between the manufacturer and an officer of IDT.
1. Life support devices or systems are devices or systems which (a) are intended for surgical implant into the body or (b) support or sustain life and whose failure to perform,
when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant injury to the user.
2. A critical component is any components of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the life support device
or system, or to affect its safety or effectiveness.
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Chapter 1

Description of the EB12T3G2
Eval Board

Introduction

The 89HPES12T3G2 switch (also referred to as PES12T3G2 in this manual) is a member of IDT’s PCI
Express® standard (PCle®) based line of products. It is a Gen2 3-port switch, with 4 serial lanes per port.
One upstream port is provided for connecting to the root complex (RC), and up to two downstream ports are
available for connecting to PCle endpoints or to another switch. More information on this device can be
found in the 89HPES12T3G2 User Manual.

Notes

The 89EBPES12T3G2 Evaluation Board (also referred to as EB12T3G2 in this manual) provides an
evaluation platform for the PES12T3G2 switch. It is also a cost effective way to add a PCle downstream
port (x4) to an existing system with a limited number of PCle downstream ports. The EB12T3G2 eval board
is designed to function as an add-on card to be plugged into a x4 PCle slot available on a motherboard
hosting an appropriate root complex, microprocessor(s), and two downstream ports. The EB12T3G2 is a
vehicle to test and evaluate the functionality of the PES12T3G2 chip. Customers can use this board to get a
headstart on software development prior to the arrival of their own hardware. The EB12T3G2 is also used
by IDT to reproduce system-level hardware or software issues reported by customers. Figure 1.1 illustrates
the functional block diagram representing the main parts of the EB12T3G2 board.
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SSC Clock
Clock ] 25 MHz

Fanout Buffer

Main

Reset

i PCle x16 Downstream Slot U

—[ x4
PCI Express | 7 x4

Switch ! PCle x16 Downstream Slot ‘ |
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” Module External Power
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SMBUS 12V, +3.3V, +2.5V, +1.0V
HEADER + L +3.3V, +2.5V, +1.0

‘ | PCle x4 Upstream Edge

Figure 1.1 Function Block Diagram of the EB12T3G2 Eval Board
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IDT Description of the EB12T3G2 Eval Board

Notes Board Features
Hardware
* PES12T3G2 PCle 3 port switch
— Three x4 ports, 12 PCle lanes
— PCle Base Specification Revision 2.0 compliant
— 12 GBps (96 Gbps) aggregate switching capacity
— Up to 2048 byte maximum Payload Size
— Automatic lane reversal and polarity inversion supported on all lanes
— Automatic per port link width negotiation to x4, x2, x1
— Load configuration from an optional serial EEPROM via SMBUS
¢ Upstream, Downstream Port
— One edge connector on the upstream port, to be plugged into a slot with at least x4 capable on a
host motherboard
— Two slot connectors on the downstream ports, for PCle endpoint add-on cards to be plugged in.
These slot connectors are x16 mechanically but electronically connected as x4 only.
* Numerous user selectable configurations set using onboard jumpers and DIP-switches
— Source of clock - host clock or onboard clock generator
— Two clock rates and spread spectrum settings
— Boot mode selection
¢ SMBUS Slave Interface (4 pin header)
¢ SMBUS Master Interface connected to the Serial EEPROMs through 1/O expander
¢ “Attention” button for each downstream port to initiate a hot swap event on each port
* Four pin connector for optional external power supply
* Push button for Warm Reset
* Several LEDs to display status, reset, power, “ Attention”, etc.
* One 10-pin JTAG connector (pitch 2.54 mm x 2.54 mm)
Software
There is no software or firmware executed on the board. However, useful software is provided along
with the Evaluation Board to facilitate configuration and evaluation of the PES12T3G2 within host systems
running popular operating systems.
¢ Installation programs
— QOperating Systems Supported: Windows2000, WindowsXP, Vista, Linux
* GUI based application for Windows and Linux
— Allows users to view and modify registers in the PES12T3G2
— Binary file generator for programming the serial EEPROMs attached to the SMBUS.
Other
® A metal bracket is required to firmly hold in place two endpoints plugged into the EB12T3G2 board.
* An external power supply may be required under some conditions.
¢ SMBUS cable may be required for certain evaluation exercises.
* SMA connectors are provided on the EB12T3G2 board for specific test points.
Revision History
September 19, 2007: Initial publication of version 18-635-001 board manual.
October 3, 2007: Updated Schematics: replace 0.1uF at C25/C26 with 0 ohm.
EB12T3G2 Eval Board Manual 1-2 October 3, 2007
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Chapter 2

Installation of the EB12T3G2
Eval Board

EB12T3G2 Installation
Notes

This chapter discusses the steps required to configure and install the EB12T3G2 evaluation board. All
available DIP switches and jumper configurations are explained in detail.

The primary installation steps are:

1. Configure jumper/switch options suitable for the evaluation or application requirements.

2. Connect PCI Express endpoint cards to the downstream port PCle slots on the evaluation board.

3. Insert the evaluation board into the host system (motherboard with root complex chipset).

4. Apply power to the host system.

The EB12T3G2 board is shipped with all jumpers and switches configured to their default settings. In
most cases, the board does not require further modification or setup.

Hardware Description

The PES12T3G2 is a 12-lane, 3-port PCI Express® switch. It is a peripheral chip that performs PCI
Express based switching with a feature set optimized for high performance applications such as servers
and storage. It provides fan-out and switching functions between a PCI Express upstream port and 2 down-
stream ports or peer-to-peer switching between downstream ports.

The EB12T3G2 has two PCI Express downstream ports, accessible through two x16 connectors. All two
ports are capable of negotiating a x1, x2, or x4 link width. All endpoint cards connected to the PES12T3G2
must support at least one of these link widths.

Basic requirements for the board to run are:

— Host system with a PCI Express root complex supporting x4 configuration through a PCI Express
x4 slot.
— x1, x2, or x4 PCI Express Endpoint Cards.
Reference Clocks

The PES12T3G2 requires a differential reference clock. The EB12T3G2 derives this clocks from a
common source which is user-selectable. The common source can be either the host system’s reference
clock or the onboard clock generator. Selection is made by stuffing resistors described in Table 2.1.

Clock Configuration Stuffing Option
W6 and W7 Clock Source
Pins 2 and 3 | Onboard Reference Clock — Use onboard clock generator
Pins 1 and 2 | Upstream Reference Clock — Host system provides clock (Default)
Table 2.1 Clock Source Selection

The source for the onboard clock is the ICS557-03 clock generator device (U8) connected to a 25MHz
oscillator (Y1). When using the onboard clock generator, the EB12T3G2 allows selection between multiple
clock rates and spread spectrum settings via DIP switches as described in Tables 2.2 and 2.3 respectively.
Spread Spectrum technology reduces peak EMI emissions by modulating the frequency to spread the peak
energy over a wider bandwidth.

EB12T3G2 Eval Board Manual 2 -1 October 3, 2007
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Notes
Clock Frequency Switch - S2[2:1]
S2[2] S2[1] Clock Frequency
OFF OFF Reserved
OFF ON 125 MHz
ON OFF 100 MHz (Default)
ON ON <Reserved>
Table 2.2 Clock Frequency Selection
Clock Spread Spectrum Switch - S2[4:3]
S2[4] S2[3] Spread%
OFF OFF No Spread (Default)
OFF ON Down -0.75
ON OFF Down -0.50
ON ON Center £0.25
Table 2.3 Clock Spread Spectrum Selection

If the Clock Spread Spectrum is used to modulate data rate, then both ports must use same modulated
clock source. Therefore, if your system uses SSC, the on-board clock generator must be disabled and the
upstream reference clock should be used instead.

The output of the onboard clock generator is accessible through two SMA connectors located on the
Evaluation Board. See Table 2.4. This can be used to connect a scope for probing or capturing purposes
and cannot be used to drive the clock from an external source.

Onboard Reference Clock QOutput (Differential) -=J7, J6
J6 Positive Reference Clock
J7 Negative Reference Clock
Table 2.4 SMA Connectors - Onboard Reference Clock
Power Sources

The EB12T3G2 and all downstream ports are powered from the upstream port slot power. If add-in
cards require more power than the upstream slot can support, an external source is required to supply this
extra power via an auxiliary 4-pin power connector on the board. Header W1, W2, and W3 (see Table 2.14)
are used to select proper power source for the switch and all downstream ports.

External Power Source

If necessary, external power is supplied to the EB12T3G2 board through a 4-pin auxiliary power
connector attached to J1. The external power supply provides +12V to the EB12T3G2 as described in Table
2.5. The +5V is unused.

EB12T3G2 Eval Board Manual 2-2 October 3, 2007
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Notes

Pin Signal

1 +12V

2 GND

3 GND

4 +5V

Table 2.5 External Power Connector - J1

PCl Express Analog High Power Voltage Converter

A DC-DC converter (U18) provides a 2.5V PCI Express analog high power voltage (shown as VDDHA)
to the PES12T3G2.

PCl Express Analog Power Voltage Converter

A separate DC-DC converter (U16) provides a 1.0V PCI Express analog power voltage (VDDA) to the
PES12T3G2.

PCl Express Transmitter Analog Power Voltage Converter

A separate DC-DC converter (U17) provides a 1.0V PCIl Express transmitter analog power voltage
(shown as VDDPETA) to the PES12T3G2.

Core Logic Voltage Converter
A separate DC-DC converter (U15) provides the 1.0V core voltage (VDDCORE) to the PES12T3G2.

3.3V |I/O Voltage Regulator
A 12V to 3.3V voltage regulator (VR1) provides the 3.3V I/O voltage (VDDIO) to the PES12T3G2.

Power-up Sequence

During power supply ramp-up, VDDCORE must remain at least 1.0V below VDDIO at all times. There
are no other power-up sequence requirements for the various operating supply voltages.

Required Jumpers

To deliver power to the PES12T3G2 switch, the following jumpers must be shunted: W25, W21, W22,
W23, and W24. These jumpers were implemented so that the power consumption of the PES12T3G2 can
be measured.

Reset

The PES12T3G2 supports two types of reset mechanisms as described in the PCI Express specifica-
tion:

— Fundamental Reset: This is a system-generated reset that propagates along the PCl Express
tree through a single side-band signal PERST# which is connected to the Root Complex, the
PES12T3G2, and the endpoints.

— Hot Reset: This is an In-band Reset, communicated downstream via a link from one device to
another. Hot Reset may be initiated by software. This is further discussed in the 89HPES12T3G2
User Manual. The EB12T3G2 evaluation board provides seamless support for Hot Reset.

EB12T3G2 Eval Board Manual 2 -3 October 3, 2007
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Notes Fundamental Reset
There are two types of Fundamental Resets which may occur on the EB12T3G2 evaluation board:
— Cold Reset: During initial power-on, the onboard voltage monitor (TLC7733D) will assert the PCI
Express Reset (PERSTN) input pin of the PES12T3G2.
— Warm Reset: This is triggered by hardware while the device is powered on. Warm Reset can be
initiated by two methods:
» Pressing a push-button switch (S1) located on EB12T3G2 board

» The host system board 10 Controller Hub asserting PERST# signal, which propagates through
the PCle upstream edge connector of the EB12T3G2. Note that one can bypass the onboard
voltage monitor (TLC7733D) by moving the shunt from pin 1-2 to pin 2-3 (default) on W4.

Both events cause the onboard voltage monitor (TLC7733D) to assert the PCl Express Reset
(PERSTN) input of the PES12T3G2 while power is on.

Downstream Reset

The PES12T3G2 provides a a choice of either a software-controlled reset for each downstream port
through GPIO pins or a fundamental reset through PERST#. Selection is made by jumpers described in
Table 2.6.

Port # | Jumper Selection

2 W19 [1-2] Software controlled reset through GPIO0
[2-3] Fundamental reset PERST# (default)

4 W17 [1-2] Software controlled reset through GPIO1
[2-3] Fundamental reset PERST# (default)

Table 2.6 Downstream Reset Selection

Boot Configuration Vector

A boot configuration vector consisting of the signals listed in Table 2.7 is sampled by the PES12T3G2
during a fundamental reset (while PERSTN is active). The boot configuration vector defines the essential
parameters for switch operation and is set using DIP switches S7 and S8 as defined in Table 2.8.

Signal Description

CCLKDS Common Clock Downstream. The assertion of this pin indicates that all downstream
ports are using the same clock source as that provided to downstream devices. This pin is
used as the initial value of the Slot Clock Configuration bit in all of the Link Status Registers
for downstream ports. The value may be overridden by modifying the SCLK bit in the down-
stream port’s PCIELSTS register. Default: 0x1

CCLKUS Common Clock Upstream. The assertion of this pin indicates that the upstream port is
using the same clock source as the upstream device. This pin is used as the initial value of
the Slot Clock Configuration bit in the Link Status Register for the upstream port. The value
may be overridden by modifying the SCLK bit in the PO_PCIELSTS register. Default: 0x1

MSMBSMODE | Master SMBus Slow Mode. The assertion of this pin indicates that the master SMBus
should operate at 100 KHz instead of 400 kHz. Default: 0x0

Table 2.7 Boot Configuration Vector Signals (Part 1 of 2)

EB12T3G2 Eval Board Manual 2 -4 October 3, 2007
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Signal

Description

RSTHALT

Reset Halt. When this signal is asserted during a PCI Express fundamental reset, the
PES12T3G2 executes the reset procedure and remains in a reset state with the Master and
Slave SMBuses active. This allows software to read and write registers internal to the
device before normal device operation begins. The device exits the reset state when the
RSTHALT bit is cleared in the PO_SWCTL register through the SMBus.

The value may be overridden by modifying the RSTHALT bit in the PO_SWCTL register.
Default: 0x0

SWMODE[2:0]

Switch Mode. These configuration pins determine the PES12T3G2 switch operating
mode. Default: 0x0

0x0 - Normal switch mode

0x1 - Normal switch mode with Serial EEPROM-based initialization

0x2 through 0x7 - Reserved

REFCLKM

PCI Express Reference Clock Mode Select. This signal selects the frequency of the ref-
erence clock input. Default: 0x0

0x0 - 100 MHz

0x1 - 125 MHz

MSMBADDR[2:0]

Master SMBus Address. These pins determine the SMBus address of the serial EEPROM
from which configuration information is loaded. Default: 0x0

Table 2.7 Boot Configuration Vector Signals (Part 2 of 2)

Signal Description Default
S8[1] CCLKDS OFF
S8[2] CCLKUS OFF
S8[3] MSMBSMODE ON
S8[4] Not Used ON
S8[5] Not Used ON
S8[6] Not Used ON
S8[7] Not Used ON
S8[8] RSTHALT ON
S7[1] SWMODE[0] ON
S7[2] SWMODE[1] ON
S7[3] SWMODE[2] ON
S7[4] Not Used ON
S7[5] REFCLKM ON
S7[6] MSMBADDR[0] ON
S7[7] MSMBADDR[1] ON
S7[8] MSMBADDR[2] ON

EB12T3G2 Eval Board Manual
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Notes SMBus Interfaces

The System Management Bus (SMBus) is a two-wire interface through which various system compo-

nent chips can communicate. It is based on the principles of operation of 1°C. Implementation of the SMBus
signals in the PCI Express connector is optional and may not be present on the host system. The SMBus
interface consists of an SMBus clock pin, an SMBus data pin, and 4 SMBus address pins.

The PES12T3G2 contains two SMBus interfaces: a slave SMBus interface and a master SMBus inter-
face. The slave SMBus interface allows a SMBus Master device full access to all software-visible registers.
The Master SMBus interface provides connection to the external serial EEPROM used for initialization and
the I/0O expanders used for hot-plug signals.

SMBus Slave Interface

On the PES12T3G2 board, the slave SMBus interface is accessible through the PCl Express edge
connector as well as a 4-pin header as described in Table 2.9.

Note: The SMBus signals to the PCI Express edge connector is disabled by default. To enable
them, place 0-ohm resistors at locations R160 and R161.

Slave SMBus Interface Connector J8
Pin Signal
1 N/C
2 SCL
3 GND
4 SDA

Table 2.9 Slave SMBus Interface Connector
A fixed slave SMBus address (0b1100_000) specified by the SSMBADDR[5,3:1] pins is used.

Slave Interface Address Configuration
Address Bit Signal
1 SSMBUSADDR]1]
2 SSMBUSADDR[2]
3 SSMBUSADDRI3]
4 0
5 SSMBUSADDR[5]
6 1
7 1

Table 2.10 SMBus Slave Interface Address Configuration

The slave SMBus interface responds to the following SMBus transactions initiated by an SMBus master.
Initiation of any SMBus transaction other than those listed above produces undefined results. See the
SMBus 2.0 specification for a detailed description of the following transactions:

— Byte and Word Write/Read
— Block Write/Read

EB12T3G2 Eval Board Manual 2 -6 October 3, 2007
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Notes SMBus Master Interface
Connected to the master SMBus interface are three 16-bit /O Expanders (PCA9555) and a serial
EEPROM (24LC512). Three I/O Expanders are used as the interface for the onboard hot-plug controllers
(MIC2591B). The lower three bits of the bus address for the I/O Expander0/2/4 are fixed as 0x0, Ox2 and
0x4, respectively.
The seven bits address for the selected EEPROM device is 0b1010_000 by default and the lower
three bit is configurable using switch S7 as described in Table 2.11.
S7[8] S7[7] S7[6] Bus Address
OFF OFF OFF Ob111
OFF OFF ON 0b110
OFF ON OFF 0101
OFF ON ON 0b100
ON OFF OFF 0b011
ON OFF ON 0b010
ON ON OFF 0b001
ON ON ON 0b000 (Default)
Table 2.11 EEPROM SMBus Address Setting
JTAG Header
The PES12T3G2 provides a JTAG connector J5 for access to the PES12T3G2 JTAG interface. The
connector is a 2.54 x 2.54 mm pitch male 10-pin connector. Refer to Table 2.15 for the JTAG Connector J5
pin out.
JTAG Connector J5
Pin Signal Direction|| Pin Signal Direction
1 /TRST - Test reset Input 2 GND —
3 TDI - Test data Input 4 GND —
5 TDO - Test data Output 6 GND —
7 TMS - Test mode select Input 8 GND —
9 TCK - Test clock Input 10 GND —
Table 2.12 JTAG Connector Pin Out
Attention Buttons
The PES12T3G2 features two attention buttons, shown in Table 2.13. Each button corresponds to a
particular port and is used to initiate hot-swapping events.
Button Description
S5 Port 2 Attention Button
S3 Port 4 Attention Button
Table 2.13 Attention Buttons
EB12T3G2 Eval Board Manual 2-7 October 3, 2007

© 2019 Renesas Electronics Corporation



RENESAS

IDT Installation of the EB12T3G2 Eval Board

Notes
Miscellaneous Jumpers, Headers
Miscellaneous Jumpers, Headers
Ref. -
. Type Default Description
Designator yp P
W1-w3 Header | 1-2 Shunted | 1-2: 12.0V source from Upstream Port (Default)
2-3: 12.0V source from external power connector
W20 Header Shunted Disable EEPROM Write protect feature (Default)
S6[1] Switch ON ON: Port2, Force hot-plug controller on
OFF: Port2, Power Enable bit controls hot-plug controller
S6[2] Switch On ON: Port4, Force hot-plug controller on
OFF: Port4, Power Enable bit controls hot-plug controller
W15 Header | 2-3 Shunted | 2-3: Port 2, +12V source from Upstream port (Default)
1-2: Port 2, +12V source from hot-plug controller
W9 Header | 2-3 Shunted | 2-3: Port 4, +12V source from Upstream port (Default)
1-2: Port 4, +12V source from hot-plug controller
W16 Header | 2-3 Shunted | 2-3: Port 2, +3.3V source from Upstream port (Default)
1-2: Port 2, +3.3V source from hot-plug controller
W10 Header | 2-3 Shunted | 2-3: Port 4, +3.3V source from Upstream port (Default)
1-2: Port 4, +3.3V source from hot-plug controller
W14 Header | 2-3 Shunted | 2-3: Port 2, +3.3AUX source from upstream port (Default)
1-2: Port 2, +3.3V source from hot-plug controller
w8 Header | 2-3 Shunted | 2-3: Port 4, +3.3AUX source from upstream port (Default)
1-2: Port 4, +3.3V source from hot-plug controller
Table 2.14 Miscellaneous Jumpers, Headers
LEDs
There are several LED indicators on the EB12T3G2 which convey status feedback. A description of
each is provided in Table 2.15.
Location Color Definition
DS21 Green Port 2: Power-is-good indicator
DS9 Green Port 4: Power-is-good indicator
DS20 Green Port 2: Power Indicator
DS8 Green Port 4: Power Indicator
DS19 Yellow Port 2: Attention Indicator
DS7 Yellow Port 4: Attention Indicator
DS18 Green Port2: Activity Indicator
DS6 Green Port4: Activity Indicator
Table 2.15 LED Indicators (Part 1 of 2)
EB12T3G2 Eval Board Manual 2-8 October 3, 2007
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Location Color Definition

DS17 Green Port2: Linkup Indicator

DS5 Green Port4: Linkup Indicator

DS23 Green Port0: Linkup Indicator

DS24 Green Port0: Activity Indicator

DS3 Red Port2/4: Power Fault Indicator
DS25 Green GPIO3

DS26 Green GPIO5

DS27 Green GPIO6

DS28 Green GPIO11

Table 2.15 LED Indicators (Part 2 of 2)

PCI Express Connectors

Pin Side A Side B
1 +12V 12V power PRSNT1# Hot-Plug presence detect
2 +12V 12V power +12V 12V power
3 RSVD Reserved +12V 12V power
4 GND Ground GND Ground
5 SMCLK SMBus clock JTAG2 TCK (Test Clock) JTAG i/f clk i/p
6 SMDAT SMBus Data JTAG TDI (Test Data Input)
7 GND Ground JTAG TDO (Test Data Output)
8 +3.3v 3.3V power JTAG TMS (Test Mode Select)
9 JTAG1 TRST# (Test/Reset) resets +3.3V 3.3V power
JTAG i/f
10 3.3Vaux 3.3V auxiliary power +3.3V 3.3V power
11 WAKE# Signal for Link reactivation PERST# Fundamental Reset
Mechanical Key
12 RSVD Reserved GND Ground
13 GND Ground REFCLK+ REFCLK Reference clock
14 PETpO Transmitter differential REFCLK- (differential pair)
15 PETNnO pair, Lane 0 GND Ground
16 GND Ground PERpO Receiver differential
17 PRSNT2# Hot-Plug presence detect PERNO pair, Lane 0
18 GND Ground GND Ground
19 PETp1 Transmitter differential RSVD Reserved
20 PETn1 pair, Lane 1 GND Ground
21 GND Ground PERp1 Receiver differential
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IDT Installation of the EB12T3G2 Eval Board

Notes

Pin Side A Side B

22 GND Ground PERN1 pair, Lane 1

23 PETp2 Transmitter differential GND Ground

24 PETn2 pair, Lane 2 GND Ground

25 GND Ground PERp2 Receiver differential
26 GND Ground PERN2 pair, Lane 2

27 PETp3 Transmitter differential GND Ground

28 PETn3 pair, Lane 3 GND Ground

29 GND Ground PERp3 Receiver differential
30 RSVD Reserved PERN3 pair, Lane 3

31 PRSNT2# Hot-Plug presence detect GND Ground

32 GND Ground RSVD Reserved

33 PETp4 Transmitter differential RSVD Reserved

34 PETn4 pair, Lane 4 GND Ground

35 GND Ground PERp4 Receiver differential
36 GND Ground PERn4 pair, Lane 4

37 PETp5 Transmitter differential GND Ground

38 PETn5 pair, Lane 5 GND Ground

39 GND Ground PERp5 Receiver differential
40 GND Ground PERN5 pair, Lane 5

41 PETp6 Transmitter differential GND Ground

42 PETn6 pair, Lane 6 GND Ground

43 GND Ground PERp6 Receiver differential
44 GND Ground PERnN6 pair, Lane 6

45 PETp7 Transmitter differential GND Ground

46 PETn7 pair, Lane 7 GND Ground

47 GND Ground PERp7 Receiver differential
48 PRSNT2# Hot-Plug presence detect PERN7 pair, Lane 7

49 GND Ground GND Ground

50 PETp8 Transmitter differential RSVD Reserved

51 PETn8 pair, Lane 8 GND Ground

52 GND Ground PERp8 Receiver differential
53 GND Ground PERN8 pair, Lane 8

54 PETp9 Transmitter differential GND Ground

55 PETn9 pair, Lane 9 GND Ground

56 GND Ground PERp9 Receiver differential
57 GND Ground PERN9 pair, Lane 9

58 PETp10 Transmitter differential GND Ground
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IDT Installation of the EB12T3G2 Eval Board

Notes Pin Side A Side B

59 PETn10 pair, Lane 10 GND Ground

60 GND Ground PERp10 Receiver differential

61 GND Ground PERNn10 pair, Lane 10

62 PETp11 Transmitter differential GND Ground

63 PETn11 pair, Lane 11 GND Ground

64 GND Ground PERp11 Receiver differential

65 GND Ground PERn11 pair, Lane 11

66 PETp12 Transmitter differential GND Ground

67 PETn12 pair, Lane 12 GND Ground

68 GND Ground PERp12 Receiver differential

69 GND Ground PERn12 pair, Lane 12

70 PETp13 Transmitter differential GND Ground

71 PETn13 pair, Lane 13 GND Ground

72 GND Ground PERp13 Receiver differential

73 GND Ground PERNn13 pair, Lane 13

74 PETp14 Transmitter differential GND Ground

75 PETn14 pair, Lane 14 GND Ground

76 GND Ground PERp14 Receiver differential

77 GND Ground PERn14 pair, Lane 14

78 PETp15 Transmitter differential GND Ground

79 PETn15 pair, Lane 15 GND Ground

80 GND Ground PERp15 Receiver differential

81 PRSNT2# Hot-Plug presence detect PERN15 pair, Lane 15

82 RSVD Reserved GND Ground

Table 2.16 PCIl Express x16 Connector Pinout (Part 3 of 3)

Note: These x16 PCI Express connectors comply with the PCle specification. However, the
downstream ports on the EB12T3G2 are electronically connected in x4 configuration. According
to the PCI Express specification, the PRSNT1# pin should be wired to the farthest available
PRSNT2# pin on the connector. In the EB12T3G2, all PRSNT2# pins are tied together. This
allows the board to be installed in a x1 or a x4 slot via a slot reducer.

EB12T3G2 Eval Board Manual 2 -11 October 3, 2007

© 2019 Renesas Electronics Corporation



RENESAS
IDT Installation of the EB12T3G2 Eval Board

EB12T3G2 Board Figure

® |

- g
o]
o
<
<

*

'.' =l

*

BN

o

BOERPEEIN 363
FPEL] 182 Eveual tan Baard

114
-F'-:}H‘T O PCleZ +d 14 g, ) fH

I_.] % TN

EB12T3G2 Eval Board Manual 2-12 October 3, 2007

© 2019 Renesas Electronics Corporation



RENESAS

IDT Installation of the EB12T3G2 Eval Board

EB12T3G2 Eval Board Manual 2-13 October 3, 2007

© 2019 Renesas Electronics Corporation



RENESAS

IDT Installation of the EB12T3G2 Eval Board

Notes

EB12T3G2 Eval Board Manual 2-14 October 3, 2007

© 2019 Renesas Electronics Corporation



RENESAS

Chapter 3

OIDT

Software for the EB12T3G2
Eval Board

Notes

a1\ /|

© 2019 Renesas Electronics Corporation

Introduction

This chapter discusses some of the main features of the available software to give users a better under-
standing of what can be achieved with the EB12T3G2 evaluation board using the device management soft-
ware.

Device management software and related user documentation are available on a CD which is included
in the Evaluation Board Kit. This information is also available on IDT’s FTP site. For more information,
contact IDT at ssdhelp@idt.com.

Device Management Software

The primary use of the Device Management Software package is to enable users of the evaluation
board to access all the registers in the PES12T3G2 device. This access can be achieved using the PCI
Express in-band configuration cycles through the upstream port on the PES12T3G2.

This software also enables users to save a snapshot of the current register set into a dump file which
can be used for debugging purposes. An export/import facility is also available to create and use “Configu-
ration” files which can be used to initialize the switch device with specific values in specific registers.

A conversion utility is also provided to translate a configuration file into an EEPROM programmable data
structure. This enables the user to program an appropriate serial EEPROM with desirable register settings
for the PES12T3G2, and then to populate that EEPROM onto the Evaluation Board. It is also possible to
program the EEPROM directly on the Evaluation Board using a feature provided by the software package.

The front end of the Device Management Software is a user-friendly Graphical User Interface which
allows the user to quickly read or write the registers of interest. The GUI also permits the user to run the
software in “simulation” mode with no real hardware attached, allowing the creation of configuration files for
the PES12T3G2 in the absence of the actual device.

Much of the Device Management Software is written with device-independent and OS-independent
code. The software will be guaranteed to work on Linux (/sys interface) and MS Windows XP. It may func-
tion flawlessly on various flavors of MS Windows, but may not be validated on all. The fact that the software
is device-independent assures its scalability to future PCle parts from IDT. Once users are familiar with the
GUI, they will be able to use the same GUI on all PCle parts from IDT. This software is customized for each
device through an XML device description file which includes information on the number of ports, registers,
types of registers, information on bit-fields within each register, etc.

October 3, 2007


ssdhelp@idt.com
ssdhelp@idt.com

RENESAS

IDT Software for the EB12T3G2 Eval Board

Notes

EB12T3G2 Eval Board Manual 3-2 October 3, 2007

© 2019 Renesas Electronics Corporation



RENESAS

OIDT

Chapter 4

Schematics

Notes Schematics

EB12T3G2 Eval Board Manual 4 -1 October 3, 2007
© 2019 Renesas Electronics Corporation



RENESAS

89EBPES12T3G2 - 89HPES12T3G2 Evaluation Board

REVISIONS

DCN

REV | DBESCRIPTION DATE CHANGE BY

STGC—P13SRAL

1.2 | INITIAL RELEASE 2007-10-02 K. LEUNG

PCl-Express ¥4 Edge Connector SMBus Header
P1 Js
0SC
I Ref CLK
Clock
Gen.
U4
<5 SHEET DESCRIPTION
7
= h 4 Part 0 s
Clock T 1 TITLE PAGE
T Buffer e E—
2 RESET, POWER CONNECTOR
'--
us 1DT ; | 3 POWER REGULATORS
VDD b =
g s m TS Taks B B 2 & 5 T,0 EXP, WAKE, ATTN
2o Gen2 PCI-Express® != EEPROM = 5 HOT PLUG CONTROLLERS
& S E = - switch ¢ 3 & 7 HOT PLUG — MOSFETS
P > | § Mo oM 8 PORT @ EDGE CONN (U/S>
[ ]
% see Ul e 9  PORT 2 CONNECTOR (D,S»
= S — e i | |esded b 1@ PORT 4 CONNECTOR (D/S>
Hot-Plug ! (Downstream) ¢ ¥ (Downstream) o - : ® 11 PES12T 362 — EEPROM, JTAG
= Joaniroler 12 PESI2T3G2 - POWER
= PCle x4 FClexd
B :
TS
o Power a
5 q l
=
s
PCl-Express x16 Connector PCl-Express x16 Connector
J4 N J2
i BOEBPES 12T 362
4 5 |sToscH-o0138 L8-635-001 Lo
SRR rmoetery o B B teomaeon e |, LEUNG B.OH
COPYRIGHT «C> IDT 2007 Tue Oct V2 17:11:08 2007 SHEET 1 OF 12
\ ! \ B 5 4 3 2 1
© 2019 Renesas Electronics Corporation




=} 7 2 1
RENESAS
3_3V 3_3V 3_3VU3_3U 3_3U3_3V
o O
</
D ew POWER INDICATOR
BOARD RESET PLACE NEAR TOP EDGE
u2 YN ® LABEL ’ POWER?
o PERST_N 5 W4 3_3u
o
2 |n N U3 M_PERSTN OOy 5 12 11
= TLC7733D 25 [TNy—FPERSTN ol
SR —" S IRESINN TS = R— wLp
I SENSE RESET g RED 1 DSI
CONTROL RESETN
SN7ALUCIGIZS B o onDl—2 ol & LABEL ° GND’
— > > EK[D m "
Ve SE ! 5 % 9 g
1NCC%N02 = E* S i D B 2
3 4 5 5 n &
S1 o)
C = = = = _ = = |
M1
op  12U_DS
O
W1
&
L J
W2
— @ —
L J
B W3 ¢ i
H ® +12. 06U —> +3. 3V 3_3u 3_3u7T0
Ji
POWER CONN 947 UR1L T T
+120 14’_‘_‘ -y T 2 |uin vo_sens | D R6 4] R
GND 2 l@ Track Vout LL_._. B d
il SYNC WS
GND 3 % & 9 TURBOTRANS UO_SEN- 7
s T Jiomors PLACE R? NEAR UL
vl 4 onp2 |4 oRaR  PLACE R6 NEAR UR1
4 % LD%LO% - 8 Uo_Ad GNDL 3 UQUE NOISE*FQEE ROUT ING
< | e 2= PTHOBT248KWAD P Lf FOR "VDD
I
- g Ly
RV al w x o
a
o = —@
. - = = - -
= TITLE B89EBPES12T3G2
ReESETs POWER CONNECTOR
SIZE | DRAWING NO. FAB P/N REU.
. B |STGSCH—O®138 18-635-001 1.0
' ™ AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEUICE TECHNOLOGY, INC.
6024 SILUER CREEK UALLEY RD. SAN JOSE, CA 95138 K. LEUNG B. OH
COPYRICHT «C> IDT2087 Mon Sep 10 17:39:41 2007 SHEET 2 OF 12
: B 5 4 3 2 1

© 2019 Renesas Electronics Corporation




n
(]
L0
M-

RE0-

UDDCORE, 1.0V

VDDPETH, 1.8V

+1. 0VU_CORE +1.0V_UDDTA
< uls al uiv W24 O
a VIN ENS338 wouri| 13 & VIN ENS338  uouTl 55
QO VIN vouT2 0 400MA a Q VIN vouTz
- VIN VouT 3 a 1200HM~~~ F B4 E) % - VIN VouT3 SV 0 @
o VIN vouT4 ©|olols|a O 400MA Qg N o VIN vouT4 <|olo|ola %D% %} ]
| vouTS MO0 W25 - 1200HM~~A FBS - ¥ 3 VouTS Lejiolis] Inding UEU oY «
S AVIN UouTE 8 8 8 8 8 % 400MA % S AVIN vouTE 8 8 8 8 8 . LL:* ey
UOUT_PAD UOUT_PAD o o
| ENABLE USENSE [ o H - S | ENABLE vsense |3 [ P P )} 3 =)
= 30 e IS < = 30 e JSSgs 1 3 -
%E SOFTSTART xou g || || = %E SOF TSTART xou g ||| =] = N
_lusm XFB _lusp XFB
n 51 s Px—2 T 900e- m 5L s P32 T 9000
% 29 —sa [— [— E 29 —vsa
@] - - @) —= e
— 33 AGND — 33 AGND - -
[ panp|__ 37 [ ponp |37
% S |penp pann |23 % 9 |penp panD |23
5 18 |penp oD |22 ® 498 R225 4] R226 5 18 |penp oD |22 ® 499 R238 4] R240
8 11 PGND panp |21 17 8 11 PGND ponp |21 1
] 12 Jeerp ez 5 é penp |20 E Q 12 Jeenp Wz 5 é ponn |20 Q
S5cE8oo I s5c&byy R
i T BLAgE BE% NEE U e T eaeE B e
_ _ J
= = —[<njoe = NOISE—-FREE ROUTING = = —Njo e = NOISE-FREE ROUTING FOR "UDDTAH"
-+ O N FOR "UCORE" -+ W Y
DNPHCEEE DNP R216 DNP R220 DNPHCEBI N DNPHC24@ DNP R23@ DNP R234 DNPHC249
NA NA aj NA NA al
DNP R217 DNP | C228 DNP R231 DNP | C246
NA I O NA I .
0 sl
3_3V ey 3_3V g
VbDAs 1. 8y & UDDHA, 2. 5V &
+1.VU_UDDA +2. 5V_UDDHA
0 ule < ulis W23
% VIN ENS338  vouTt 1200HMA~~~ FBE E VIN ENS338  vouTi oo
Q VIN vouT2 400MA @] VIN vouT2 Ml N
- VIN uouT3 ~ 1200HMA~~~A FB7 o) 9 - VIN UouT3 0 w e a
n VIN UouT4 alolol=lm m 400MA ED Qa n VIN vouT4 n|e-|o|—|m Ola o 400MA Ug Q]
] VoUTS m|D|D[W[Lo 3 1200HMA~~~ F BB oL x ] UouTS 0]0| ||~ €L 1280HM~ v\ FBl14 L 4
S AVIN UouTE 8 8 8 8 8 - 400MA o S AVIN uouTE 8 8 8 8 8 L % 400MA L
UOUT_PAD L L UOUT_PAD 3 3
i - Eie) ENABLE USENSE % % % % % 3 3 N i - 55 ENABLE usense |3 Llj Llj Llj Llj % - ; -
- 35 o NSNS < - 35 R ] NSNS
e SOFTSTART xou 5 || = =2 SOFTSTART xoU 5 i o
_luse XFB _lusp XFB
N = =72 T 0000 0 35— -2 T 9000
% 29 _Jus2 E 29 _Juse _ [
o jp— f— Q = =
- 33 Jeerp = = - 33 Jeenp
L PGND 37 L PGND 37
% 9 lrenp ponp|__23 % 9 lrenp ponp|__ 23
= 10 lpenp peND |22 ® 498 R224 4] R227 = 10 |penp poND |22 ® 1.07K R233 4] R241
= 11 leep panp |21 17 8 11 lpanp ponp |21 17
S 12 |perp w25 é pann|__ 20 % S 12 leenp v z5 é ponp |20 5 ]
scefoo SR s5cCehoyo a1
e T BLAgE 3% N U AR T eraee e R e
= = —Npoe S = NOISE-FREE ROUTING FOR "UDDAR" = = —Nppe S = NOISE-FREE ROUTING FOR "UDDHA"
- Y - o]
DNPHCEEB DNP R218 DNP R221 DNPHCEBB o DNPHC241 DNP R232 DNP R235 DNPHCEEl g
NA NA al NA NA
DNP R219 DNP C229 DNP R233 DNP C247
NA I . NA I .
= L TITLE BSEBPES1Z2T3G2
SIZE DRAWING NO. FAB P/N REU.
| B |STGSCH-001 38 18-635-001 1.0
™ AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEUVICE TECHNOLOGYs INC.
6824 SILVER CREEK UALLEY RD. SAN JOSE,; CA 95138 K. LEUNG B. OH
COPYRIGHT «C) [DT2007 Mon Sep 1@ 17:39:41 2007 SHEET 3 OF 12
I
) . 5 ) 4 3 2 1
© 2019 Renesas Electronics Corporation




RENESAS

FB1

8> > SO
ULO—« w0 o —
=9 B =9 1200-M A~ Pa
LDL LDL LDL — M>m| <
- - 8 0 8 ol o
N N R ARSI
T e T oo o
3 2 |
e S S| ©
= = = Efu
3= — =
PLACE NEAR US
< ||| ®
RO P@_REFCLKP [N = PR Us
10K 5 _
10K R10 . on - % 2 1CS9DBEA3
1OK R11 3 5 2 |UDD vppl 11
LOK Riz2 afxloly 1S lupD vm%
8 @ PU_REFCLKN é 5 HQHD 38 |uDD unDAal 48
v
3 B 4 IspRC_IN DIF @l B8 33 R31 ® PA_REFCLKP [STT\ 10
awmos W7 S MSRC_IN# DIF _o# 3 33 R32 ® P4_REFCLKN 10
19 5 6 [IN P4_PWRGDN 5 ~NOED+ DIF 1| 12 33 R33 ® cas M_REFCLKIP F=TF\ 11
So DIF _1#1~\13 33 R34 ® c26 M_REFCLKIN 11
U4 14 ~oE1+
SM,SNB 4@ DIF_2 16
1 loneig| 16 S5c.58 g 1CS557-03 PLACE NEAR U4 |15 ~oE2+ DIF _2# ()17
% AR 51 e @ 12 15 33 R17 I 7 ~oes DIF_3| 20
_ 4 3
ZE it IR RNt hd 5 UBRSRT SRR Ta 53VV\VRiB " G DIF_Sky21
ST s N S s 6[IN P2_PWRGDN 43 ~NOoFE 4+
6 |ogmsenl L1 8 lss1 CLK1PL 11 or Inu—g DIF_4 30 33 R37 P P2_REFCLKP =TT\ 9
g 57W{7Biég 3 Isse CKLIN Ol@ °® 35 (JOES# - T DIF_a# 29 33 R38 ® P2_REFCLKN g
R 2 Is1 NN 36 (JOE6#* DIF 5| 34 33 R39
1 Isp sz T DIF*S#CBB 33 A R40
Qly 4(44 NOE 7= < |0 |~ Q=
= 33 R14 4 UXxis 10K IREF| S o DIF_6 |~ SN 0|0
3.3V 33V 57 S _[xa n 27 |IDIFF_STOP DIF _Gi# s S
T 5. 1K R15 6 cHbone %3 g gg oD
. OE GNDXD si{e)l () ()HIGH,BN# DIF_7
57 aloi °® 48 AoE_INU DIF_7# oo aa  ao
¥ S| ® 22 IBYPASSH/PLL alai dal  Gla
B N L® 129 118 [IN M_SSMBCLK 23 IscLk LOCK AR CAIS SR
ol 19 9 11 8 IS M -SSMBDATA 24 |spATA
PS L ~SRC_DTU# IREF o o0 00
m 3 ~IGND GNDA
7 1 1 o lelo 18 |oND GND
= = = ||yl 18 GND GND L
[ag(nq(nd —
I6
CONNSMA
alylaly 4
3_3v ZI8|Z|o © G
aj—|al—
Y1 = [} o)
1 = veel 4 22UF ,ClB — 7 ¢ [} O O 3 L ]
2 lenp our| 3 ENEEN) — N
0. 9v1UF | C17 J oM J7
25MHZ H = I CONNSMA .,
i oo S
(s 3
oo
SILKSCREEN: g ¢ © O
OUTPUT SELECT
1 S2:2 1 S2:1 21081 C o
_ON__ON__®@®@, 25M
., ON_ .+ OFF @1 £ £
i OFF ¢ ON 1@ : 125M — -
L,O,EE,L,OEE,,Ll,Ll,L 77777777777 = TITLE BSEBPES12T3G2
SOPREAD SELECTION.
L S2:4 0 S2 3 . SSISSUSPREAD 0 | SIZE | DRAWING NO. FAB P/N REU.
L ON_ L ON g g [CENTER +-0@.25 ] B [STGSCH-0@1 38 18-635-001 1.0
L ON ,O,F,F,,},@,‘ 1 | DOWN —@. ™ AUTHOR CHECKED BY
. OFF 1+ ON 1 10 P DOWN 0. 7S CONFIDENTIAL PROPERTY OF INTEGRATED DEVICE TECHNOLOGY. INC. |/ LEUNG B. OH
;7E;F*F**;**O}}**f17171717\7675755555777? 6024 STILUER CREEK UALLEY RD. SAN JOSE, CA 95138 ° i
1 R e | COPYRIGHT «C»> IDT 2007 Tue Oct 2 17:11:52 2007 SHEET 4 OF 12
I
B 4 3 2 1

© 2019 Renesas Electronics Corporation




T T T T T
= g 2 1
RENESAS
3_3V
3_3vAuUX 3_3uUAux
Bl LOK A A A RTS
r 1BK R77
D us
S U
= PCAISSS 18 [IN P4_LWAKE N @ L joEx ucc S o
1 M_IOINTNG 1 s ol 21 o RG9 2 la
11 5 @ M_SCL 22 lsel all 2 4] R7©
5 11 ﬁ M_SDA 23 soa an 3 P'S 4] R71
. @ - GND v 4 P RSL PO_WAKE_N oo ©
5 [T P2_APN 4 1,000 o1l L3 P4_APN (T s = [44
= S P2 PIN ° S o1 1ol 14 P4 PDN o & v
5 .  P2_PFN 5 lrom.2 ro12 15 P4_PEN De & SN7TACUCIGIZS
%EE D L P2_MRLN ® v 1.,00.3 1,01.3 16 P4_MRLN ® N— D :FE&Z
SOUT P2_ALN 8 1/00.4 I/01.4 17 P4_AIN oOUT) 10 ULl
SOU P2_PIN 9 1,00.5 I,01.5 18 P4_PIN Ol )l
50 Egi?EBCKD i? 1,08.6 I1,01.6 é% Eji?EBCKD oU ) 6 S [N P2_WAKE_N ® 1 OEx UCC|_5S
Y6 (3 — 1,08.7 1,01.7 — SR >
4 RS2 24 i ves| 12 @A A » RES
a7 4y
3 lenD v 4
10 EXPANDER 1
7 _ | sNvarucToIZs
3_3V =
C 3_3V
N 0 M|
ol DZ B
|n
EE
& uv a .
= PCASSSS o
I M_IOINTN2 1 21 4 RGE
s -@ M_SCL S o5 Py d NPV RET :
s 11 ﬁ( M_SDA 23 lana asl 3 Py 4 RE8 3.3V
4 _l100.0 rotel 13 —
271/08.1 I,01.1 ié D2 DNQGDN
—1I,0@.2 I,01.2 — 6 4 9
gil/OB.B I,01.3 ig P4 PWRGDN @ EBB
—1I,00. 4 I,01.4 — IN 6 4 10
971/08.5 I,01.5 18 @
B 10 1 00.5 ro1.s| 19 SILKSCREEN LABELS: 53
11 1007 ro1.7| 20
24 12 p}fw -
VDo Visis]
PORT 4 ATTN L NC 57 N0 e PA_APN [5TY s
IO EXPANDER 2 _L
S5
3_3v PB_SW
PORT 2 ATTN L NCC%NO = e P2_APN [5OTY s
: - @
us
PCAISSS
1 [iare ol 21 @ R72
s T M_SCL 20 ) o5 TAANGRE :
A S 11 % M_SDA 23 sDA as 3 DNP R74
& QUT}—P2-LINKUPN é oo o toia ﬁ P_ACTIVEN _[memy o =
—|I-0@.1 I,01.1
> QUT}—P2-LINKUPN g om s teoia ig P2_ACTIVEN _[meTy o
—11,0@. 3 I,01.3|
P4_L INKUPN 8 17 P4_ACTTIVEN
10 OUT 1,00.4 I,01.4 OUT 10
T S li/es  rens| 1B D
10 19 TITLE BSEBPES12T3G2
—11,00.6 I,01.6 —
ll —|Is0@.7 I,01.7 2@
o4 | ol 1o IO EXP, WAKE, ATTIN BUT TONS
SIZE | DRAWING NO. FAB P/N REU.
IO EXPANDER 4 _L B STGSCH-VBV1 38 18-635-001 1.0
- ™ AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEUICE TECHNOLOGY, INC.
6024 SILUER CREEK UALLEY RD. SAN JOSE, CA 95138 K. LEUNG B. OH
COPYRICHT «C»> IDT2007 Mon Sep 10 17: 39:42 2007 SHEET 5 OF 12
I
. . &) 5 4 3 2 1
© 2019 Renesas Electronics Corporation




| | | | |
_ 7 2 1
RENESAS
3_3u 3_3u 3_3u 3_3u éEU,DS
S|
VIMOONY(L0ONN
™~ w [ss](ssliss]iapiispl(epiioplianlioniilia]
qV) qV) ||| ||
(_i, © MIC2591B
L ow 11 USTBYA UAUXA 15 P2_uUAUX > g
3 2 vl vla oy |y] |||y | 26 |usters S
NOIZ|IZI0NIN0INNN
SS ® —|—|aA|—| ||| || - 5 .
33 IREF
1ausensen | 8 P2_12USENSE =1 3
20 |rrriTerR
—_ 12veATER |3 P2_12VGATE 5T 7
- 2 CFILTERA
35 CFILTERB 12vouTA l@ pg—lgvou—r BI ) 7
[T F==F —ON o S |Force_onA_N
5 IN ) P4_F _ON o 23 ggchONB,N el 12 g
EGPI,E 3USENSEA 13 DE—BUSENSE BI ) 7
14 P2_3UGATE
3VGATEA 7
ST P2-PEP Y ’ 45 |auxena 4 Bl )
S { P4 _PEP 42 AUXENB 3UouUTA 16 P2_3V0UT B1 7
i‘\‘ . T ‘ 44 ONA >
43 ONB
95 46 OUT P2_PWRGDN 6 PWRGDA_N
10 < 46 S PA_PLRCIN * 51 |conn
5 P2_PFN 1 |rpuiTaN
<QU o
S LOUT] P4_PFN @ 36 lrauLtE N
vAuxB__ 22 P4_UAaUXx E@UT -
R
%g Z; 12uINE|_ 32 ®
1ausenses| 29 P4_12USENSE o7 7
6 OUT P24 INTN ® 37 Nt
12ueaTeEB|__ 34 P4_12VUGATE TS 7
47 lscL
48 SDA 12V0UTEB 2? p4712UOUT BI ) e
[ m =M~
QNN 0)® o|o|o(o|m 7 _nep
Q(HQ(H87§7 by Jig::z; EUINEL.
Ll 30 _nes susenses| 24 P4_3USENSE TS 7
¥l ¥ 22 MMINSS
o g Q® gg sueATEB| 23 ® P4_3UGATE ST 7
Ml = o = L7 lenoe
g 9 S 5 oo svours|_21 P4_3U0UT = -
— 0 00 00000 R r®
Q| miw — ~
m|m mim| m| m
— — e I I
o] wn] wl o[
] ) ] | ) )
—[— —— q «w
(N]\N) [N\ (\N] (\N]
o ®
3_3u
330 R84 RED DS3
= & P24 _TINTN @I S
SILKSCREEN LABEL:
SWITCH SB6
RUIESIEE POS ~“DESCRIPTION
1 51A~-51B 16 P2 _F _ON I
2 leonrmos| 12 P4_F _ON @ 1 PORT 2 — FORCE ON
e 2 PORT 4 — FORCE ON
4 | ipman| L3 P2_PIWRGDN STT> 6 4 5 o - TITLe BOEBPESIAT3G2
S AL o 4 BORT 3 7 U 58 %
s T HOT PLUG CONTROLLERS
8 |ssrrses| >
SIZE DRAWING NO. FAB P/N REV.
/ B |STGSCH-BU1 38 18-635-vv1 1.0
= i ™

— AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEVICE TECHNOLOGYs INC.
6024 SILVER CREEK VALLEY RD. SAN JOSE: CA 95138 ’—( LEUNG B OH
COPYRIGHT <C) 1DT 2007 Mon Sep 10 17:39: 42 2007 SHEET 65 OF 12
_ . I . — 5 5 4 3 2 1
© 2019 Renesas Electronics Corporation



= 7 2 1
-2ENESAS
D
P2_PCIE_3_3AUX
3_3UAUX D47DCIE7373QUX 3_3VAUX
W8 W14
Gt Gt
5T P4_UAUX M 5 [T P2-UAUX M
12U_DS P4_12U 12U_DS pP2_12U
(] ~
C :x gx
| |
0. 02 9. 02
WS W15
5 (TT>_ P4 12VUSENSE s K 5 (BT P2-12USENSE o K
5 (TS P4_12UGATE v é = 0 g = (B P2_ 1 2UGATE o é = D g =
3 S D 3 S D
5 P4_12U0UT il 5 = ol 7 c P2_12U0UT il s = ol 7
&I} 8. 922UF S . &I 9. P22UF 3 N
S% PHMOSFET S PMOSFET
[ip] o
N N
I 680vPF I 680PF
B . P4_3_3U . P2_3_3V
M~ [yl
Jlx Ml
| |
0. 012 0. 012
W1Q W16
s ﬁ\ P4_3USENSE N 5@ P2_3USENSE N
5 (T P4_3UGATE g T P2_3UGATE g
Ql Qs
6 P4_3V0UT NMOSFET 5 P2_3U0UT NMOSFET
D = o s D = o s
% s D g % s D g
S D S D
is R118 i 2 e ol B is R126 i Z | o B
B2 L B4 i
A
- TITLE BOLBPES12T3G2
SIZE DRAWING NO. FAB P/N REV.
) B STGSCH—BY 1 38 18-635-vUl 1.0
™ AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEVICE TECHNOLOGYs INC.
6024 SILVER CREEK VALLEY RD. SAN JOSEs; CA 95138 ’—( LEUNG B OH
COPYRIGHT <C> IDT 2007 Mon Sep 10 17: 39:42 2007 SHEET v OF 12
- | -
, , 6 5 4 3 2 1
© 2019 Renesas Electronics Corporation




RENESAS

LABEL PINS:

ENUVO

1o

108 4 11 OUT
S 4 11

3_3uUAUX 12_av 12_8v p@7373v
3_3V
1K R158
1K R159 N> ml> > B>
o) ) 0 0
o | o i O
- - - - -
® . s Pl . .
S S S 8
E— — — PCIE X4 _FEDGE — —
| 1 1 Bl _ [+12v PrsTNL#l AL 1
— = = B2 _ [+100 +12u] A2 = =
B3 __|rsup +120 A3
B4 _ lenp ool A4
M_SSMBCLK DNP R160 BS _ [smeLk IJTAG_TCK|_AD
M_SSMBDATA DNP RIG1 BS _ |smpAT JTAG_TDI| A6
@57 o JTAG_TDO| A7
B8 _[+3. 30 JTAG_TMS|_AB
BI _|s1AG_TRSTN +3.3v_AS
gi? 3. 3UAUX +3. 3V gi?
S @ PO_WAKE N WAKE # PERST# PERST_N @ 2
Bl2_ [rsup GNpl_Al2
Bl3 GND REFCLK+L A13 PO_REF CLKP 4
1L OUT PO_PERPO ’ Bl4 PETPA REFCLK-| AL4 ] P@O_REF CLKN % 4
11 PBO_PERND ‘ BlS PETNG onol ALS +
Blb GND PERPO Alb PO_PETPD TN ] 1t
DNP R162 + BL7 _|prsTNes pErNgl AL ] PO_PETND T 12
® # B18_|enp cNpl_A18
11 OUT PO_PERP1 Blg PETP1 rsupl AL1S
11 PO_PERN1L ‘ B2Y PETNL oNpl_ A28
B21 GND PERP1 AZ21 PO_PETP1L TN ] 1t
B22 GND PERN1 A2 ‘ PO_PETNL N | 11
1L OUT PO_PERP2 B23 PETP2 oNnol_A23
11@ PO_PERNZ [ B24_|peTnz onp| 224
B25 GND PERP AZ25 PO_PETPZ2 TN ] 1t
B26 GND PERN AZ2b ‘ PO_PETNZ2 N | 11
1L OUT PO_PERP3 B27 PETP3 GND AZ27
11 @ PO_PERN3 ‘ B28 PETN3 oNnol_A28
B29 GND PERP3 AZ29 PO_PETP3 TN ] 1t
B30 RSUD PERN3 A3 ‘ PO_PETN3 N | 11
B31 _|prsTNas onpl_A31
B32_ | enp rRsuD|__A32
3_3V
PE L INK 330 R163 RN ¢ DS23 PO_L INKUPN 1 s
57
PO ACT 330 R164 RN & DS24 PO_ACTIVEN 1 s
EVZ 1

P

IDT

TITLE

BOEBPES 12T 3G2

PORT U UPSTREAM EDGE CONN,

SIZE DRAWING NO. FAB P/N REUV.
B |STGSCH-0@1 38 18-635-001 1.0
AUTHOR CHECKED BY

CONFIDENTIAL PROPERTY OF INTEGRATED DEUICE TECHNOLOGYs INC.

6024 SILVER CREEK UALLEY RD. SAN JOSE, CA 95138 ’—< LEUNG B OH

COPYRIGHT <C> IDT 2007 Mon Sep 10 17:39:40 2007 SHEET 8 OF 12

. I . 4 3 2 1
© 2019 Renesas Electronics Corporation




:{ENERSAS

M_SSMBCLK DNP

P2_PCIE_3_3AUX

R1439

O
p2_12V

i

J4

PCI_X16_

CONN

+12V

+12V

— RSVUD

GND

SMCLK

19 4 11 8
AN o M_SSMBDOATA DNP

R150

SMDAT

1 4 11 8 TN

P2_WAKE_N

GND

+3. 3V

— JTAGL

3. 3VUAUX

WAKE#

5<0OUT

P2_PETPO

pP2_3_3VU

PRSTNLI 3
+12V

+12V

4.

GND

JTAG2|
JTAG3|
JTAG4
JTAGS|

PERST#

Al
A2
A3
A4
AS
AbB
A7
AB
+3.3_A9

4] R151

P2 PERST. N

—| RSVD

GND
PETP@

P2_PETNG

PETNG@

lll N 2
11

P2_PETP1

GND
PRSTN23#

GND
PETP1

P2_PETNL

PETN1

lll N 2
11

P2_PETP2

GND
GND
PETP2

11
L P2_PETNZ2

PETNZ2

llllﬁi‘

P2_PETP3

GND
GND
PETP3

11
L P2_PETN3

PETN3

O

w
w
<

R148
5

1K

P2_PDN
®

GND
RSUD
PRSTN2#
GND
PETP4
PETN4
GND
GND
PETPS
PETNS
GND
GND
PETPE
PETNG
GND
GND
PETP?
PETN7?
GND
PRSTN2#
GND
PETPS
PETNS
GND
GND
PETPI
PETNIS
GND
GND
PETP1@
PETN1@
GND
GND
PETP11
PETNI1
GND
GND
PETP12
PETNI2
GND
GND
PETP13
PETNI3
GND
GND
PETP14
PETN14
GND
GND
PETPIS
PETNIS
GND
PRSTN2#

S ouT

— RSVUD

P2_REFCLKP

oNpl_Al2
REFCLK+_AL3

REFCLK—

P2 _REFCLKN

®m4£ﬁ§4444+
PERPD|_A16

P2_PERPO

PERNO®

P2_PERN®G

GND

rsup|_A19

GND
PERP1

P2_PERP1

P2_PERNIL

P2_PERPZ2

P2_PERNZ2

P2_PERP3

P2_PERN3

P2_

[V
y L.C59
25U

10UF , .CS58

11 £Z££>
11 1@ 2 EZEZ}

P2 LINK

12V

10UF
1OUF )

P2_3_3V

GRN ¢ DS22
LT

[6(S7%]
25U

Cce1
25U

by

M_P2_PERST_N

U

M_PERSTN

R157
5

330

P2 _PERST_N

330 R152

GRN

DS17

ouT °

P2_L INKUPN

{IN] >

P2 ACT

SV

339 R1S3

GRN

DS18

P2_ACTIVEN

{IN] >

P2 ATTN

SV

330 R154

YEL

DS18

P2_AIN

{IN] >

P2 PUWR

S

330 R155

GRN

DS20

P2_PIN

{IN] >

P2 PGOOD

S

330 R156

GRN

AV AVIRV SV RV

DS21

P2_PWRGDN

S

ODT

TITLE

BOEBPESL2T 3G2

PORT 2 CONNECTOR

SIZE

DRAWING NO

B |STGSCH-UBL 38

FAB P/N

18-635-091

REV.

1.0

AUTHOR

CONFIDENTIAL PROPERTY OF INTEGRATED DEVICE TECHNOLOGYs IN
6824 SILVER CREEK VALLEY RD. SAN JOSE,; CA 895138
COPYRIGHT <«C» IDTZ20087

K.

LEUNG

CHECKED BY

B. OH

Mon Sep 10 17: 39:40 2097

2

SHEET 9 OF
1

12

N |
© 2019 Renesas Electronics Corporation

4 3




T T T T T
= g 2 1
RENESAS
P4_PCIE_3_3AUX P4_3_3V
O
P4_12V
P4 120 P4 _3 3V
GRN g
L1
PCI_X16_CONN
Bl _lii12v PrRoTNLE| AL 2 R131 P
B2 _ 14100 12y A2 o —|N
B3 _|rsup +120f A3 ’ (o
B4 _|enD eNpl_A4
5 411 8 [Ty M-SSMBCLK _DNP RL29 B5 | ercLx P =
o411 8 @ M_SSMBDATA DNP RL30 56 | evpar FRUS A= S
® B7_lonp TTRG4l_A7 m
%g +3. 3V JTHGEigg
_|s7RGL +3. 3y
Bl0_ | 3. 3uAux +3.3v_ALY - - -
sUT} PA4_WAKE _N Bll _ | wakEs PERST#| ALL P4_PERST_N (TN 1@ = = =
Bl2 _ | rsup GNpl_ALl2
B13 o RereLkal BL3 ® o, rrFolkp T
11 N P4 _PETPO Bl4 PETP® REFCLK— Al4 ‘ P4 _REFCLKN )ﬁ 4
11@ P4_PETND \ B15 |rerie ool A15 +
+ Blb GND pErPol ALB P4 _PERPO oUTS 11
Bl7 PRSTNZ2# PERND ALw ‘ P4 _PERNG E 11
B18_|GND GNp|l_A18
LTRSSy P4_PETPL * 510 lpere: reupl _A10
11@ P4_PETNIL \ 820 | perrs ool e2o
551 o peapl| A21 P4_PERPI =TT 1t
550 e reanil P22 \ P4_PERNIL B“
LTRSSy P4_PETP2 553 |peren ool A23
11 P4 _PETN2 | B24 | peTnz onpl_A24 W1t
555 1o erapa| A5 P4_PERP2 TS 1t LT M_P4_PERST_N =
B2b GND PERN A26 ‘ P4_PERNZ % 11 P4 _PERST_N @ 10
o P4_PETPS3 Bo7 |eeres ool A27 g M_PERSTN
1N IN >
o P4_PETNS \ 558 | retns onnl A28 =
ceapal A29 P4_PERP3 a0
Foanal P30 \ P4_PERNS @ o
1
3_3V
P4 | INK 330 R132  GRN &, DSS  P4_L INKUPN TV 5
S5 1
P4 AcCT 330 R133  GRN & DS6  P4_ACTIVEN T 5
S5 1
P4 ATTN 339 R134 YEL & DS7_ P4_AIN IE
S5 1
R135 DSB8
P4 PUR 330 2 GRN 12 P4_PIN = =
P4 PGOOD 330, A ARL36 GRN ¢, DSS P4 _PWRGDN 6 4=
S LA IN ”
3_3V
o
a
—| N\
o
¥
—
m’ = o TITLE BOEBPESI2T3G2
s (OUT] Py P4_PDN SIZE | DRAWING NO. FAB P/N REU.
) B [STGSCH-0OL 38 18-635-001 1.0
15 ™ AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEUICE TECHNOLOGY, INC.
= = 6024 SILUER CREEK UALLEY RD. SAN JOSE, CA 95138 K. LEUNG B. OH
COPYRICHT «C> IDT2087 Mon Sep 10 17: 39:43 2007 SHEET 1@ OF 12
I
. . B 5 4 3 2 1
© 2019 Renesas Electronics Corporation




T T T T T
2 7 2 1
RENESAS
iz3v SILKSCREEN
LABEL LEDS:
3_3u DS25 1 GRN 330 R178 GPTIO3
SY. BIHPES12T3G2 <1 of S
DS26 s GRN 330 R179 GPTIOS
™~ S AT M_REFCLKIN A0 | prorerclin Ne2 L T18
0000 Ds27 % GRN 330 ElB GPIOBb 4% M_REFCLKIP A8 PEPREFCLKP NC1 _¥?2
v NC3 |
[@:&EF{ DS28 % GRN 330 ElSl GPTIOC1 1 ll@ M_REFCLKM Uls REFCLKM NCa | T13
||| 7
oo || | 11T M_CCLKUS Cl6 _|ceLrus
11% M_CCLKDS AL7 | coLkpa
o [ e 1o 5 2[IN M_PERSTN Cl7_|pPERSTN
[a][a]/s]i=]=]
ll@ M_RSTHALT D14 RSTHALT
BIHPES12T3G2 (2 of S po_rerres | D10
11 5 - SWMODE 1 P4_REFRES
&_ MSMBADDRA JTAac_Tek | C1 M_TCK rana iR 11 ¢ M_SWMODE® A18 _ | sumopED
TN M_MSMBRDDRZ 17| MsSMBADDRS JTAG_TDI | Bl M_TD1L )% 11 BERD
11 S M_MSMBADIDR T V6 _ | MsSMBADDR2 JTAG_TDO |02 M_TDO 11 "
11 > M_MSMBADIRY U7 _ | MsMBADDRL JTAG_TMS | _E4 M_TMS Z ] 11 Ul (e I
JTAG_TRST_N (~D4 JTHG_RST_N b fH SRVEIIES
M_MSMBSMODE R6 F15 M_P2_PERST_N
11 MSMBSMODE GPI0D8 9
= crioer OIS ‘. M P4 PERST N R 1,
M ScL cp1om2 _C18 M_TOINTNY 5 vl v] v
_ §]S) 01g bl B!
115 MSMBCLK GPI0D3
115 % M_SDH 16 _ | msmBDAT GPIOD4 | R16 M_TOINTNZ ‘e E i I
GPIODS ¥ig M omom
GP10D6 PP
4] R166 @2 |ssMBrnDRs oP1om? L_ULB M_GPEN 7 YBL o 3.3V 3.3V
4] R167 ® U4 _ | SSMBADDR3 Gp1O11 | V16
2 R168 ® R4 _ | ssMBADDR2 1
2 RIES g P4 _ | ssMBADDRL =
— <o )
- o|_.a . 0.
| N | N N
|0 |n x|
M_SSMBCL K U3
948 SSMBCLK
v| v N IS
19|10 3 uL4 =
- e 2410512 | - JTAG HEADER
a4(a4 11 S[TN M_ScL 6 |scL uccl B 11 JTAG_RST_N ® L | o 2
5 11 M_SDA ‘ 5 sDA 11 M_TDI ‘ 3 3 4 4
W20 11 M_TDO ® 33 R209| S5 | =
MM 1IN M=MSMBADDR2 3 IAp N=1 e o 53 11 M_TMS ® SV 7 |7 g B
oS 11 {  M_MSMBADDR1 2 Q)1 11 M_TCK ® 33 R210] 9 g 1p| 1@
11 { M MSMBARDDR® 1 |ap oND |4 = 52
S52-298-000 1K R215
B89HPES12T3G2 (3 of S —
8 N PO_PERP3 A4 PEPRPO PERTPD c2 0. LUF 1C193 PO_PETNS3 O B 3_3V 3_3v
8 < PU_PERNS3 A3 PEDRNG PERTNG C3 M 0. 1UF 1 C208 PO_PETP3 0_ $ 8
8 { PO _PERP2 A7 _|pPEorPL PEaTPL L_CH 0. 1UFC192 M PY_PETN2 =TS 8 1oK R186 1oK R197
8 { PO _PERN2 A6 | pEoRNL PEaTNL L_CHB @, 1UF | |C208  PY_PETP2 =TS 8 1oK R1B7 1oK R198
8 { PO _PERP1 AL3 | pPEorP2 pEaTP2 L_C10 0. 1UF | C191 M PY_PETNI =TS 8 1oK R188 1oK R199
8 { PO _PERNI1 AL2 | pEorN2 pEaTN2 | C11 @, 1UF | C207  PB_PETP1 =TS 8 1oK R189 1oK R200
8 ; PU_PERPO Al6 | pPEorP3 pEaTP3 L_C13 0. lUFHClBZ M Py_PETN® =TS 8 1oK R190 1oK R201
PU_PERNY AlS cl4 a. 1UF | C286 == 10K R191 10K R202
s> PEDRN3 PEDTN3 I PO _PETPO OO 8 o S1es o ASE
S N\ P2_PERPO RL _|peoreo pEoTPp |_R3 @.1UF [ C218  P2_PETPD 5T © 10K R193 10K R2D4
g 4 P2_PERNY T1 PERPRNG PERTND P33 B. 1UF C194 M P2_PETNO 0_ S 9
g { PZ2_PERP1L ML | pEorP1 pE2TPL M3 @ 1UF [ C211  PZ2_PETP1L =TS © 57 S8
g { PZ2_PERNIL N1 | pEorNt PERTNL L3 . 1UFC195 M P2_PETNI =TS © SM S8 SM_ S8
g { PZ2_PERP2 J1 | prorP2 pE2TP2 _J3 @, 1UF | C212  PZ2_PETP2 =TS © — —
S| ( P2 _PERNZ2 K1 PE2RN2 PE2TN2 H3 2. 1UF ) 1C196 H P2_PETN2 0_ S 39 1 S1a—-S1B 16 M_SWMODE® OUT) 11 1 S1A51B 16 M_CCLKDS oUT 11
g ; P2_PERP3 Fl PEPRP3 PERTP3 F3 M . 1UF 1 C213 P2_PETP3 0_ S 9 2 Jp—— 15 ® M_SWMODE 1 OH S 11 2 Jyp— 15 ® M_CCLKUS o] $ 11
g < P2_PERNS3 Gl PEPRN3 PERTN3 E3 a. lUF}}ClQ? M P2_PETNS3 O: ) =) 2 I %g ® M_SWMODE2 O: p 11 2 Jp— ig ® M_MSMBSMODE OINED 11
10 N P4_PERPO F18 PE4RPO PE4ATPD Dl6 Q. 1UF 1 C214 P4_PETPOY O 18 S :;:i:igg 12 ® M_REFCLKM OUTS 1L S :;Zj;; 12
10 < P4_PERNY £18 PE4RND PE4ATNG Elb v. 1UF 1 C198 M P4_PETNG 0_ S 12 S I 11 ® M_MSMBADDRO OH S 11 S i p— 11
10 ( P4 _PERP1 J18 PE4ARP 1 PEATP1 Glb M Q. 1UF 1 C215 P4 _PETP1 0_ S 10 ’ s 10 ® M_MSMBADDR 1 OH $ 11 4 ey 10
10 4 P4 _PERNI1 H18 PE4RNL PEATNL H1B v. 1UF | C199 M P4 _PETNI1 0_ S 12 8 [ S| ® M_MSMBADDR2 OH 11 8 SeA—-58B S| ® M_RSTHAL T @ 11
10 4 P4_PERP2 ML8 PE4RP2 PE4ATP2 K1lb M 0. 1UF 1 C216 P4_PETP2 0_ S 12 [SISAD4
10 < P4 _PERNZ2 L18 PE4RNZ2 PE4ATNZ L1b B. 1UF 1 C289 L P4_PETNZ2 o“ $ 19
10 { P4_PERP3 R18 | prarps3 pEaTPs LN1G @, 1UF | C217  P4_PETP3 =TS 19
10 ; P4_PERNS3 P18 PE4RN3 PEATN3 Plb a. lUFHCEQI M P4_PETN3 O: S 10 — —
Ul
TITLE BSEBPES12T3G2
SBOHFPES 12T 362 — BEEFPROM, JTAG
SIZE | DRAWING NO. FAB P/N REU.
B STGSCH-VV 1 38 18—635-vv1 1.0
™
AUTHOR CHECKED BY
CONFIDENTIAL PROPERTY OF INTEGRATED DEUICE TECHNOLOGY, INC.
6024 STLUER CREEK UALLEY RD. SAN JOSE, CA 95138 K. LEUNG B. OH
COPYRICHT «C> IDT2087 Mon Sep 10 17: 39:41 2007 SHEET 11 OF 12
I
. . B 5 4 3 2 1
© 2019 Renesas Electronics Corporation




) @) @
SN
| I o
%, w — —
[
O
m < W M~@OoOOe <~ N MS D WM~>oOEQ < N M < WM~ oob & < o m o<t 2
mmmmmmmM< & <+ &+ <+ < 0DO0DWMWWLDWWNNDWW0WMomWWWwL0
nnoununnnnnnoonnneooonunnnonnnnnnnnn —
nnonnnonanonnnonoonnnnoonnnnononnnnnnnononn
— >2>>>>22>2>2>22>22>22>22>22>22>22>22>2222>22>22>22>222>22>2222>22>222222 2
VZ Z2ESSN T
AVZ TESEN }@H, : Q E
DESSN ERY [ L
A BeID" ' INT | =
AVU [Sr=4=i=(a} E @ H
o | 8essn i N N N
Vm LESSN 7 N
c1 |eEsen g7 O n|m —
N 5255Nn zmi|a
5 | rEssn 17 D! wl¥Y T
cq £2ssn @ m | R O
N 2zssn 0 m 48] w B
TZsen <+ —
mm @zssn e m 0 m
o 5TSSN 6 w N}
cg_|eTesn N o 30T 0 (J al
LTSSN 3
MN [=hg=i=lo} m G m
[=h g=t=r) v ~
%D v TSSA ﬁ 3 @ 9
T s N7, f v = m M
Q] TH 2755Nn o 1,, (@) 2 =
T3 ] TTSeN aQ H Q 7
Ta aT1SSN o —] N =
HA_\‘J 658N — O 7
T10 855n 5 5 zZT N
Q19 _|“==n a L |ev —
mWD g95sn E D’ M S G
Sssn (@)
MM [4==0 % H % — w %
T jEssn 20 Ll U
o
cd wmmm%wmEmmmammmnmmmnmnmmmwmmmmmmmas W Jl u S
9 R R R R R R R R R R = 8 N = c
oo nnoononnoononononnnoaanonnnnnonan H o B ) ° O
22> > 2>22>22D2>22>22>22>22D222>2 222222222222 22 D2 D202 - " T K M
00|00 00| 03| |1 =D (= (WL LA (WO (WD WD LD WD S [N [ (MymymMjmim .
R Rl R I e L] e R e R e e e I e e e e e e I e e e e e e R I e e e e R ] W
[0 i | |\ () o i e Y [ o | M4 (Y (@) (@] 9% ] ' [ S s N 4 st
| N
i :
C
_
m W W
T @
U m
T L -
=
u a1
J T
W (&}
< g -
| i — it
9,107 | L mm
D! aC Z
| & &
8 .
> 28
_ 51
r _
4 - O~
8
a . £So
= m JfL
< A L
=
o
> -
| 2ol
3 CL
H7) N Z 1T
, 52
—
i) -+ L 4m
686
%] U wou
0 =h f,
68707 Y4NT |
] NBT
83707 ' INLK
2 NBT
L8107 ' aNLy
2
A 3810'"4NT "B
" L11014NT "o
n Sg8T10!'3NT @
a
m v8T10'INT '©
U, €870 3NT '@
> .
S 2870 INT '@
R T T8I0 3NT B
5o T ,
"5 L] @870 INT '@
o
m 6.70'INT '@
M 3.70'"INT '@
>
2210 aNT o
NRARAMMARAERR 2883888888280 30y S.T0TaNT "o
P [ T O H H H HH HHHHOOOOOO O AH
roroowlkoworoowdko o o o o o o o o L 0 L T T e e B | -
0 5000088080208 8 5555555558888 8¢8+8 T €LTD114NT "0
[y Ry Ry [y o [ [ o [ Ry R | >>>2 2> 3> > D
OooooooBeaooog
>>2>2 222222222 T83dadn D @PHQ LDH u®
S23d0oadn cg3dadn v
S23d00adn £593d4adn 7 Jo10'aNT v
23dooadn re3dadn W
£23400adn Sg3dadn . »S10''9NT "2
cc3dooaadn 9g3dadn 2
T23dooadn L83dadn AT TI91O''9NT ®
@z3dooadn ~ ay3daan
613400adn n 683dadn aSTO' ' INT v
813d0o0dn rm @183d0dn
473d00adn < T18340dn j, coTo' ' aNT v
S7134000dn “ c2183dadn
ST13"OOadn o M £ Ty3dadn mVHQ LDH ®
+134000dn % ¥ 183dadn
£739000an H ST83dadn 10 INT 2
213d00adn — 9T83dadn
T7139000dn E 4783dadn ac1o''aNT v
@13d0o5adn W 81y3dadn
~ LJ eadooaan 2 cer1olanT '@
Q 8390oaan TEH3dadn
O 243900adn cuH3dadn ge1o''aNT o
C S340oaan £9H3dadn
vf S3™0oaan rUH3Idadn ce1o''aNT v
#3400adn SPH3Idadn
@ £390oaan 9PH3dadn a710''9NT "2
1“ c3d0oadn LPH3dadn
T + P4 TR RS iER0NeRTINY: Frridecrgd M L9 ETonT g
— bbb bbb bbb bbb h GEOELGLGOEG T Y
D 0O 0O0O0ooCoaoooooooaaoaa 0O 0O 0O0oooooaoaoao mnHU LDH u®
T A BBeB8aA88B8A8BAaaBAs Bmamsamssana L] O
H > 2> 2> 2> > 2> 222> 2> D2 2> D2 > > 2> 22> 2> 2> 2> D2 D> DV C
m U, - 2 SpTo INT D
v, m O O TOTO! I 3NT "8
D > >
VIn 960! INT @
.+
o 60 '3NT "2
V-
@ a Ll EERERINZ
] o
E A O T80 INT @
2 5 S
w - - SIo AT B
Q (N =
. . T.O'NT @
u — =5
+ 39D + EERPIERIINZ
a @) @




IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use o any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

(Disclaimer Rev.1.0 Mar 2020)

Contact Information

For further information on a product, technology, the most
up-to-date version of a document, or your nearest sales

office, please visit:
www.renesas.com/contact/

© 2023 Renesas Electronics Corporation. All rights reserved.
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