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1.0 OTG243: USB Host/Function/OTG Controller

1.1 Overview

TransDimension’s OTG243 (TDI part number: TDOTG243-000C for 100 pin LQFP, and
TDOTG243-00BC for 84 pin TF-BGA) is designed specifically for embedded applications. It is
USB Specification 2.0 compliant, operating at full speed (12Mb/s) and/or low speed (1.5Mb/s).
The controller supports all four types of USB transfers: Control, Interrupt, Bulk, and Isochronous
with the high data throughput, and low interrupt rates. The transfer level programming makes
the OTG243 very easy to use, ensuring rapid software development, and all levels of software
are available from TransDimension and SoftConnex to support it. The block diagram of the
OTG243 is shown in Figure 1. The OTG243 pin assignment is given in Figure 2.
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0SC, <+ — 12 MHz, 6 MHz Charge Pump | VFB2
&
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Figure 1: OTG243 Host/Function/OTG Controller

The OTG243 is ideal for low power embedded applications, including cell phones, palm
platforms, PDAs, STBs, home gateway systems, and Internet appliances. Peer-to-Peer
communication is made simple with the OTG243 as USB connectivity is achieved without PC
intervention.
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1 |NC 21 | Voo 41 | Dy 61 | Vop 81 | VBUS
2 | D, 22 | Vi 42 | Dy 62 | Vop 82 | VFB

3 | D 23 | Vs 43 | Vs 63 | WAKEUP | 83 | /0C

4 | D, 24 | TEST 44 | Vpp 64 | INT 84 | /PO

5 | Vo 25 | NC 45 | DP, 65 | /RESET |85 |ID

6 | Voo 26 | /CS 46 | DM, 66 | VBP 86 | Vs

7 | D, 27 | /WR 47 | DP, 67 | A, 87 | Voo

8 | D 28 | /RD 48 | DM, 68 | A, 88 | Voo

9 | Ds 29 | Dy 49 | NC 69 | A, 89 | /EXVBO
10 | Dg 30 | Dy 50 | NC 70 | As 90 | DRQ,
11 | D, 31 | Dy 51 | NC 71 | As 91 | DRQ,
12 | Ve 32 | Dy 52 | RPU 72 | A, 92 | DACK,
13 | Dy 33 | Dy 53 | DP, 73 | Ag 93 | DACK,
14 | Dy 34 | Dy 54 | DM, 74 | NC 94 | EOT,
15 | Dy 35 | Dy 55 | Vs 75 | NC 95 | EOT,
16 | D, 36 | Dy 56 | Dy 76 | AVpp 96 | Vs

17 | Dy 37 | Voo 57 | Dy 77 | AV 97 | AVgs
18 | Dy 38 | Vs 58 | Dy 78 | CEX, 98 | 0OSC,
19 | Dy, 39 | Dy 59 | Dy, 79 | Vop 99 | 0SC,
20 | Dys 40 | Dy 60 | Vs 80 | CEX, 100 | AVpp

Figure 2: OTG243 pin assignment (100-pin LQFP)

1.2  OTG243 Operating Modes

The OTG243 chip can be configured by software to operate in several modes as described in
Figure 3.

Mode Port 1 Port 2 Port 3 Application
OTG/Host OTG Host Host OTG Dual Role Device (DRD) and USB
host of two ports
Function/Host | Function Host Host USB function and USB host of two ports
Host Only Host Host Host USB host of three ports

Figure 3: OTG243 Operating modes

1.3 Software Support

TransDimension, together with SoftConnex Inc, a wholly owned subsidiary, offers total solutions
including controller chips, reference designs and developer kits, firmware for microprocessor
interfacing, HCD (Host Controller Driver), HNP (Host Negotiation Protocol), SRP (Session
Request Protocol) as well as USB host and function stacks running under most real time
operating systems.
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2.0 PCE243 OPT Evaluation Board Introduction

2.1 Usage

The PCE243 OPT (TDI part number TDOTG243-1190) is an evaluation/development board for
the OTG243 chip. Measured at 3.5” by 5.5”, it can be employed to:

= evaluate TransDimension's OTG243 USB Host/Function/OTG Controller;

=  run OTG243 demonstrations;

= develop user software for OTG243 based applications; and

= serve as a subassembly in an OEM's product to provide USB host/function/OTG support.
Note that while the PCE243 OPT can be used to evaluate the OTG243, it will not result in
optimal performance, due to the long cycle times of the PCI bus. For optimal performance
evaluation, the OTG243 should be placed directly on the system bus.

2.2 PCE243 OPT Chip Placement Diagram

The PCE243 OPT is a PCI add-in card for USB On-the-Go development, utilizing the
Transdimension OTG243. Figure 2-1 illustrates the chip placement diagram for the PCE243
OPT development board. The board is comprised of the PLX 9030, Farchild Semiconductor
93CS66, Lattice isp2064, Texas Instruments TPS2044, and the Transdimension OTG243.
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Figure 2-1. PCE243 OPT PCI add-in card Diagram

PLX 9030
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The PLX 9030 is a 32-bit, 33-MHz PCI Bus general-purpose PCI Target device. It acts as a PCI
bridge for the OTG243. The PLX 9030 handles all of the PCI signaling and software interfacing
and translates the PCI bus cycles to a simple control, address, data general interface for easy
connectivity of memory and I/O devices, such as the OTG243.

Lattice isp2064

The ispLSI 2064 is a High Density Programmable Logic Devices. The devices contain 64
Registers, 64 Universal I/O pins, four Dedicated Input pins, three Dedicated Clock Input pins,
two dedicated Global OE input pins and a Global Routing Pool (GRP). The GRP provides
complete interconnectivity between all of these elements. The IspL.SI2064 is used to control a
number of options on the board, and is capable of generating interrupts when specific events
occur.

Fairchild 93C66

FMO93CS66 is a 4096-bit CMOS non-volatile EEPROM organized as 256 x 16-bit array. This
device features MICROWIRE interface which is a 4-wire serial bus with chipselect (CS), clock
(SK), data input (DI) and data output (DO) signals. The FM93C66 is used to store the “boot-up”
configuration for the PLX9030. That is, the PCI configuration register space information is
stored within the FM93C66 and when the unit is initially powered on; the PLX9030 loads the
information from the FM93C66.

Texas Instruments TPS2044

The TPS2044 and TPS2054 quad power distribution switches are intended for applications
where heavy capacitive loads and short circuits are likely to be encountered. On the PC243, the
TPS2044 is used to control power to the USB ports and is controlled by the OTG243.

ROM Socket

The PCE243 OPT contains a ROM socket for future expansion. The ROM socket can provide a
boot expansion ROM such that, as the computer system is initialized, the ROM bios will read
and execute code from the expansion ROM.
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3.0 Jumpers and Headers
3.1 JP1 — VBUS Power

Jumpers 1-2 and 3-4 are mutually exclusive jumpers. If jumpers 1-2 are closed, then jumpers 3-4
should be open. Conversely, if jumpers 3-4 are closed, then jumpers 1-2 should be open.

JP1 Pins Description

1-2 Closed: Internal Bus power
Open:

3-4 Closed: External Bus power

1

O

O Open:
2

3
O
O

4

3.2  JP16—-0TG243 Mode

JP16 Pins Description
1-2 Closed: 16 bit Operation
4 O O 3 Open: 32 bit Operation

Default: Open
2 O O 1 |34 Closed: Normal Operation
Open: Test Mode
Default: Closed

3.3 JP9 — PCI Power

Jumpers 1-2, 3-4 are mutually exclusive jumpers from pairs 5-6, 7-8. If jumpers 1-2, 3-4 are
closed, then jumpers 5-6, 7-8 should be open. Conversely, if jumpers 5-6, 7-8 are closed, then
jumpers 1-2, 3-4 should be open.

JP9 Pins Description

1-2 Regulated 5V to 3.3V from PCI Bus

5-6 3.3V from PCI Bus

2 4 6 8
O O O O 3-4 Regulated 5V to 3.3V from PCI Bus
O1O1010

1 3 5 7

7-8 3.3V from PCI Bus
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4.0 PCI Operation
4.1 PCE243 OPT Device Discovery

Every PCI function must implement a PCI configuration space, where the PCI configuration
registers are found. PCI Configuration registers are accessed with read and write operations to
the PCI configuration space, which is separate from Memory and I/O space. Table 4-1 lists the

standard PCI configuration register space for all PCI functions on the PCI bus.

Table 4-1. Standard PCI Configuration Register Space.

Byte3 | Byte2 Bytel | Byte0 Offset
Device ID Vendor ID 00h
Status Register Command Register 04h
Class Code Revision ID 08h
BIST Header Type Latency Cache Line 0Ch
Timer Size
Base Address Register 0 (BAR 0) 10h
Base Address Register 1 (BAR 1) 14h
Base Address Register 2 (BAR 2) 18h
Base Address Register 3 (BAR 3) 1Ch
Base Address Register 4 (BAR 4) 20h
Base Address Register 5 (BAR 5) 24h
CardBus CIS Pointer 28h
Subsystem ID | Subsystem Vendor ID 2Ch
Expansion ROM Base Address 30h
Reserved Capabilities 34h
Pointer
Reserved 38h
Max Latency | Min Grant | Interrupt Pin | Interrupt Line 3Ch

The PCE243 OPT can be identified on the PCI bus during enumeration by the following PCI

configuration registers:

Register Power-On Value
Vendor ID 9030h
Device ID 10B5h
Revision 0293h
Class Code 0680h
Subsystem ID 9030h
Subsystem Vendor ID 10B5h

Note: The Vendor ID is the PLX vendor ID and may cause driver conflicts with operating
systems such as Windows where existing drivers based on the Vendor and Device IDs pre-exist.
If needed, these identifiers can be changed by modifying the contents of the serial EEPROM.

10
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Most operating systems provide functions for finding devices on the PCI bus. These functions
typically key off the Vendor and Device IDs, or the Class Code. Because the Class Code for the
PCE243 OPT appears as a PCI Bridge with sub class code “other”, it is recommended to key the
search off the Vendor and Device IDs.

4.2 PCE243 OPT Configuration

The PCE243 OPT has two memory mapped register spaces and one I/O mapped register space.
The address locations of the various spaces are determined by the Base Address Registers of the
PCI configuration registers. Base Address Register 0 (BARO) of the PCI configuration registers
contains the address of the memory mapped PLX configuration registers. BAR1 contains the I/O
address for the same PLX configuration registers. The PLX configuration registers are mapped
into both memory and I/O space, so that these registers can be accessed via memory accesses or
I/O addressing. BAR3 contains the address of the memory mapped OTG243 registers. Figure
4-1 illustrates the register mappings within a PCI system.

PCE243 Board

PLX 2030 = PLX Config Registers

Offset Register
0x10 BARO (mem)——
Ox14 BAR1(I0) ——
0x18 BARZ(mem)——
0x1C BAR3 (mem)
0x20 BAR4(mem)——
0x24 BARS5 (mem)—

CPU

™ Local Addr Space 0
ROM Socket

FPCIBus

*™ Local Addr Space 1
0TG243

* Local Addr Space 2
isp2064 PLD

Figure 4-1. PCE243 OPT Register Mappings.
The Base Address Registers are typically initialized by the system BIOS, or by the operating

system. Software generally does not have to manually set the addresses of the mapped locations,
however, this is system dependent. If these registers are not initialized, the five address spaces

11
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should be manually mapped into system memory and I/O space accordingly. Care must be taken
to insure no conflicts exist between the mapped regions and other devices on the PCI bus.

43 PLX Configuration Registers
The Serial EEPROM contains hard coded configuration information for the PLX part and upon
power up, the PLX chip reads the Serial EEPROM and loads the information into its
configuration registers. Section 6.0 describes the serial EEPROM defaults. The PLX 9030
datasheet should be referenced for additional information. This section highlights the address
decoding of the various chip selects from PCI address space to the PLX local address space.

There are four main registers that require configuration for each chip select. In addition, the I/O
register must also be configured to setup the PLX pins to operate as chip selects rather than
general purpose I/O. The main registers requiring configuration are as follows:

0=0000 000D 0=000 0000
ChipSelect 2
0TG243
0=x000 1FFF
0=000 2000
ChipSelect 3
PLX Remap isp2064 PLD
Registers 0=000 3FFF
LAS1BA(0X18)
PIX Regs LAS2BA(0x1C)
ChipSelect?2
ChipSelect3
0=FFFF FFFF

PCIl Address PLX Local Address
Space Space
LAS1RR (0x04) CS1BASE(0x40)
LASZRR(0x08) CS2BASE(0x44)
LAS1BRD(0x2C)
LASZBRD{0x30)

Figure 4-2 PCI and PLX Local Bus Address Mapping.

Figure 4-2 illustrates the mapping between PCI and PLX local address space. The addresses
assigned in the PCI configuration registers for BAR3 and BAR4 are used as the base addresses
for accessing the OTG243 and 1sp2064 respectively. There are four main registers that require
configuration for each chip select. In addition, the general purpose I/O control must also be
configured such that the general purpose I/O pins are used as chip selects.

12
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To address the OTG243, use the value in BAR3 as the base address to the OTG243, which is
accessed 32 bits at a time. To address the isp2064, use the value of BAR4 as the base address of
the isp2064, which is accessed 8 bits at a time.

5.0 isp2064 Register Interface
Interrupt Event Register — (0x00)

Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
D+ High | D+ Low | D-High | D-Low | Vbus Vbus Vbus Vbus
0-0.6V |0.6—1.5V | 1.544V | 4.4-5.0V

D+High An interrupt will be generated when D+ is detected high.

D+Low An interrupt will be generated when D+ is detected low

D-High An interrupt will be generated when D- is detected high

D-Low An interrupt will be generated when D- is detected low

Vbus 0-0.6V An interrupt will be generated when Vbus is detected to be within the
range of 0 to 0.6 volts.

Vbus 0.6-1.5V An interrupt will be generated when Vbus is detected to be within the
range of 0.6 to 1.5 volts.

Vbus 1.5-4.4V An interrupt will be generated when Vbus is detected to be within the
range of 1.5 to .4.4 volts.

Vbus 4.4-5V An interrupt will be generated when Vbus is detected to be within the
range of 4.4 to 5 volts.

This register is a read / write register. Writing a 1b to any bit in the register will set the bit,
writing a Ob to any bit in the register will clear the bit. It is recommended that software perform
a read-modify-write operation when handling the interrupt event register.

An interrupt will only be generated when a bit in the interrupt event register and its
corresponding bit in the interrupt enable register are set.

Interrupt Enable Register — (0x04)

Bit 7 Bit 6

Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

D+ High | D+ Low

D-High | D-Low | Vbus Vbus Vbus Vbus
0-0.6V |0.6—1.5V |1.5-44V |44-5.0v

This register is a read / write register. Writing a 1b to any bit in the register will set the bit,
writing a Ob to any bit in the register will clear the bit. It is recommended that software perform
a read-modify-write operation when handling the interrupt mask.

An interrupt will only be generated when the enable bit is set for a particular interrupt.

13
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USB Control Register — (0x08)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved | SPD Suspend | VBUS VBUS ID D- PU D+ PU

2551 Enable Control | PU Cntrl | Control | Control | Control
D+ PU Control Writing a one enables the VBUS PU Chntrl bit, writing a zero will

disable VBUS PU Cntrl bit.

D- PU Control

Writing a one disables the D- Pull up, writing a zero will enable the
D- Pull up.

VBUS PU Cntrl

If enabled by the D+ PU Control bit, writing a one drives the VBUS
pull up, writing a zero drives the VBUS pull down.

VBUS Control

Writing a one turns on VBUS power, writing a zero disables VBUS
power.

Suspend Enable Writing a one suspends the Transceiver, writing a zero disables the
suspend on the Transceiver.

SPD Speed Control of Transceiver
Writing a one indicates high speed.
Writing a zero indicates low speed.

Reserved Reserved

This register is a read / write register. Writing a 1b to any bit in the register will set the bit,

writing a Ob to any bit in the register will clear the bit. It is recommended that software perform

a read-modify-write operation when handling the control register.

USB Data Register — (0x0C)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TCVR VP VM
Output
Enable
VM Read will provide the current state of VM
A write will drive the VM signal to the transceiver causing VM to be
driven when the output enable is set.
VP Read will provide the current state of VP
A write will drive the VP signal to the transceiver causing VP to be
driven when the output enable is set.
TCVR Output Enables the transceiver to drive D+ and D- on the USB bus with the
Enable values in VM and VP.
Writing a one enables the output from the transceiver. Writing a zero
disables the output from the transceiver.

14
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6.0 Serial EEPROM

6.1 Contents
The PLX 9030 provides an interface to program the attached serial EEPROM. The Serial
EEPROM should be pre-programmed with the following default values. The table provided here
is for informational purposes only. If the default values are modified, the behavior of the
PCE243 OPT will change.

Serial Description Default
EEPROM
Offset
00h PCI Device ID 9030h
02h PCI Vendor ID 10B5h
04h PCI Status Register 0290h
06h PCI Command Register Reserved
08h PCI Class Code 0680h
0Ah PCI Class Code / Revision Number 0001h
0Ch PCI Subsystem ID 9030h
OEh PCI Subsystem Vendor ID 10B5h
10h MSB New Capability Pointer Reserved
12h LSB New Capability Pointer 0040h
14h (Maximum Latency and Minimum Grant are not loadable) Reserved
16h Interrupt Pin (Interrupt Line Routing is not loadable) 0100h
18h MSW of Power Management Capabilities 0481h
1Ah LSW of Power Management Next Capability Pointer / 0481h
Power Management Capability ID
1Ch MSW of Power Management Data /PMCSR Bridge Support Reserved
Extension
1Eh LSW of Power Management Control/Status 0000h
20h MSW of Hot Swap Control/Status Reserved
22h LSW of Hot Swap Next Capability Pointer / Hot Swap Control | 4C06h
24h PCI Vital Product Data Address Reserved
26h PCI Vital Product Data Next Capability Pointer / 0003h
PCI Vital Protocol Data Control
28h MSW of Local Address Space 0 Range 0000h
2Ah LSW of Local Address Space 0 Range 0000h
2Ch MSW of Local Address Space 1 Range OFFFh
2Eh LSW of Local Address Space 1 Range E000h
30h MSW of Local Address Space 2 Range OFFFh
32h LSW of Local Address Space 2 Range E000h
34h MSW of Local Address Space 3 Range 0000h
36h LSW of Local Address Space 3 Range 0000h
38h MSW of Expansion ROM Range 0000h

15
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3Ah LSW of Expansion ROM Range 0000h
3Ch MSW of Local Address Space 0 Local Base Address (Remap) | 0000h
3Eh LSW of Local Address Space 0 Local Base Address (Remap) | 0000h
Serial Description Default
EEPROM
Offset
40h MSW of Local Address Space 1 Local Base Address (Remap) | 0000h
42h LSW of Local Address Space 1 Local Base Address (Remap) | 0001h
44h MSW of Local Address Space 2 Local Base Address (Remap) | 0000h
46h LSW of Local Address Space 2 Local Base Address (Remap) | 2001h
48h MSW of Local Address Space 3 Local Base Address (Remap) | 0000h
4Ah LSW of Local Address Space 3 Local Base Address (Remap) | 0000h
4Ch MSW of Expansion ROM Local Base Address (Remap) 0010h
4Eh LSW of Expansion ROM Local Base Address (Remap) 0000h
50h MSW of Local Address Space 0 Bus Region Descriptor 0080h
52h LSW of Local Address Space 0 Bus Region Descriptor 0000h
54h MSW of Local Address Space 1 Bus Region Descriptor 4080h
56h LSW of Local Address Space 1 Bus Region Descriptor 0000h
58h MSW of Local Address Space 2 Bus Region Descriptor 4001h
5Ah LSW of Local Address Space 2 Bus Region Descriptor 80COh
5Ch MSW of Local Address Space 3 Bus Region Descriptor 0080h
SEh LSW of Local Address Space 3 Bus Region Descriptor 0000h
60h MSW of Expansion ROM Bus Region Descriptor 0000h
62h LSW of Expansion ROM Bus Region Descriptor 0000h
64h MSW of Chip Select 0 Base Address 0BFFh
66h LSW of Chip Select 0 Base Address FFClh
68h MSW of Chip Select 1 Base Address 0000h
6Ah LSW of Chip Select 1 Base Address 1001h
6Ch MSW of Chip Select 2 Base Address 0000h
6Eh LSW of Chip Select 2 Base Address 3001h
70h MSW of Chip Select 3 Base Address 0000h
72h LSW of Chip Select 3 Base Address 0000h
74h Serial EEPROM Write-Protected Address Boundary 0030h
76h LSW of Interrupt Control/Status 0041h
78h MSW of Target Response, Serial EEPROM, and initialization | 0870h
Control
7Ah LSW of Target Response, Serial EEPROM, and initialization | 0000h
Control
7Ch MSW of General Purpose I/O Control 0024h
7Eh LSW of General Purpose I/O Control 9864h
80h MSW of Hidden 1 Power Management Data Select 0000h
82h LSW of Hidden 1 Power Management Data Select 0000h
84h MSW of Hidden 2 Power Management Data Select 0000h

16
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| 86h | LSW of Hidden 2 Power Management Data Select ‘ 0000h |

7.0 References
= USB 2.0 Specification (www.usb.org)
=  USB On-The-Go Supplement to USB 2.0 Specification (www.usb.org)
= (OTG243 Data Sheet (TDI Document Number: MU2001)

8.0 Schematics

The schematics of the PCE243 OPT are presented in the next section of this document.

17
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PCE243 OPT PCI CARD TOP LEVEL

P1_PCI_Edge Connector P2_PLX9030
PCLK
PCLK PCLK
AD[31:0] LA[19:2)
AD[31:0] AD[31:0] LA[18:2]
PAR LD[31:0]
PAR PAR LD[31:0]
CIBE3L
CIBESL CIBESL
c/Be2L @ ClBeaL 1 ciBE2L
CIBEIL P6_Expansion_ROM
C/BEIL @ 1 CiBEIL LA[19:2]
CIBEOL P5_0TG243_USB_Ports XROM_A[17:0]
CIBEOL CIBEOL > Lo7:0]
0TG_AB:2] XROM_D{7:0]
FRAMEL LD[31:0
FRAMEL 9 0 FRAMEL B9 o or6 piato) P4_VBUS_Logic P3_ispLS| WRL
TRDYL XROM_WEL
TRDYL TRDYL VBUS_MINI LA 7 RDL
IRDYL GPIOB GPIOB VBUS_MINI VBUS_MINI a1 11009 11016_31 XROM_OEL
IRDYL IRDYL GPIOB OTG_WAKE TRo—® 0110 11017 32 csoL
STOPL 4P4V OUT 1102_11 11018733 XROM_CEL
STOPL STOPL csiL csiL 4P4v_oUT TS OUT 1103_12 11019 34
DEVSELL csiL 0TG_CsL 1P5V_OUT OPEVOUT 110413 102035
DEVSELL @———————————# DEVSELL RDL DP1 Set DP1 0P6V_OUT DPT U~ CON 110514 11021236 (RESETOL yom RESETL
IDSEL 0TG_RDL DM DM1 DP1_PU_CON DWPUCON 10615 102237
IDSEL IDSEL WRL D DM1_PU_CON — 1/07_16 1/023_38 P6_Expansion ROM
OT6_WRL b b SPD_2551 RDL
PERRL SPD_2651 S0 75T 1108 19 1/024_41 QWAL
PERRL PERRL LINTIH LINTH SUS 2651 ] 110920 1102542 ¥ TREsETor 1
SERRL LINTIT OTG_INT vBus_CTRL L 4 OEL_2551 N 355T 1101021 11026743 ¥Eoor —
SERRL 9 { SERRL VM_2551 VB 7557 o122 11027 44 Y TiNTr ]
LOCKL VP_2551 VEOS PUTD 11012223 110281 Y—READYT ]
LOCKL LOCKL 0TG_RESET VBUS_PU_PD 5 CRIT 1101324 110292 Y—Asr
ID_CTRL L — 1101425 110303 ¥—Tcix
PMEL P5_0TG243_USB_Ports 11015 26 110314
pveL @ @l PMEL P4_VBUS_Logic
BCLKO oo vo
INTAL A
INTAL INTAL VBUS CTRL L
CTRL P3_ispLS|
RSTL i PROGR:
RSTL RSTL CTION INSIDE BLOCK
VIOPCI
VIOPCI VIOPCI
P1_PCI_Edge_Connector
wRL YR
DL RDL
LoLK LeLx
BCLKO
BCLKO
ADSL
ADSL
READYL READYL
LINTI2
N2 @
csaL
csaL
sl csoL
tReseToL [P-RESETOL
P2_PLY0030
V.
—SB B ——sus 2551 (256) ST 4PAV_OUT  (25,6)
b ses—(QOEL 2551 (256) —PRV oI 1PV OUT (25.6)
—WTsse QP 2551 (256) BPT R0 CoN——Q0PEV OUT (25.6)
VRIS T PR M 2551 (25.6) DWPU-CON——g0DP1PU_CON ~ (255,6) Lo31:0]
Note- DNT means do not o gser e —QVBUS PUPD (256) DMi_PUCON (25,6) ——— S D310 (2457.8)
o —TRESETOr ¢ SPD.2551 (2.5,6) LINTH (2,4,7) LA[19:2]
install. Any component —READVL——(QLRESETOL (2.4,57,8) LINTI2 (2,45) MLAN92] (245.7.8)
Labeled with DNI is —RDS———QREADYL (245 CSOL (24,8)
populated —WRE————QADSL (2.4,5) CSIL (2477) OFERAGE 10 TEST .
WRL vl LI ol Bam OFFPAGE 70 TEST HEADERS
BCLKO RDL (24517, GPIOS  (2.4,7) -
— TS CTRITJ0BCLKO  (24.5) LCLK  (2.45)
TveUs TRET QUL s Bt o6 PCE243 OPT PCI Card : TOP LEVEL
ize | Document Number Rev
OFFPAGE T0 TEST HEADERS OFFPAGE C | sc-oTG243-A10-001 0.07
Date: Nonday , Apri 07, 2003 Bheel 1 __of 8
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JP10 JP11
LDO LD1
(457,8) LD[31:0) Y] 0 0 3 (5,6) 4P4v_OUT 0 O US_2651 (5,6)
07 0 O 05 (5,6) 1P5V_OUT 0 O OEL 2551 (5,6)
06 0 0 07 (5,6) 0PBV_OUT 0 O P_2551 (5,6)
08 0 0 709 (5,6) DP1_PU_CON 0 O E\’ZSM (5,6)
4578) LA19:246 pi7 o7 0 0 O™ (56) DM1_PU_CON 1 0 O BUS_PU_PD (56)
m — A3 o7 0 0 DK (45) LCLK T 0 O PD_2551 (5,6)
T 0 0 A% i3 0 0 B 075 (57) VBUS_CTRL L T 0 O ID_CTRL_L (5,6)
% 0 0 AT 0 O (4,5) BCLKO 0 O LRESETOL (4,57,8)
A8 oo TA9 76 P
LA10 00 LA11
[A12 00 [AT3
[AT4 00 [ATS
[AT6 00 AT JP14 JP15
LATE Ttoo A9 e 00 i i o o UNTIH (47)
~—10 0= ) 0 O 027 10 O LINTI2Z (4,5)
L] 0 0 0 07 210 0 SOL (4,8)
210 0 0 (10 o SIL (47
0 0% 0 (47
0% 0 0~ —ry (45) READYL 00 S (45)
e 0 o412 oo (45) ADSL o o+
\—m 0 O—1-—Try (457.8) WRL 0 o—aé
0 0 (457,8) ROL 0 0 P8 (47)
) 28
LOCAL ADDRESS BUS TEST HEADERS
SILKSCREEN HEADERS T0 ISP TEST HEADERS
TDENTIFY THE CO ons
’ LOCAL DATA BUS TEST HEADERS
STLKSCREEN HE!
TDENTIFY THE
he TestPoints
le and corners
JP21 JP22
2 2
P P [Tte
PCE243 OPT PCI Card : Test Headers
Size | Document Number ev
GROUND TEST POINTS C | SC-0TG243-A10-002 r[).[)7
Date: Monday , April 07, 2003 Joheet 2 o
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Rev
0.07}

5POVCC spovCe
Al
Paz
A
BRONT2H Function > [
OPEN OPEN no adapter board GINTAL @
OPEN 25W on all ri g X
e 15 on all ra 10X VIoPCI 3pavce 3pavee
ap a on all rails PRONT2 o0 it AT
' - 3paveCI 7 ’: ” R36 i
2% 2
o aamux o o 10K
A6 VIOPCI — 1
@ POk < ) A16 [
GNT# PATEX ———>3P3VPCI
*o150| RE GND_A18
@ AoE1 VIOPCI AN PCI_PMEL 2
7 B2 Ao PA20
ADZ 55 AD[29] vl (R ——4 | Lo FONS3SN
AD27 B23 | OND_B22 ADI28] "p53 AD26 R38
AD25 B4 | ADI2T] AD[2] A5 240K cr2
55 AD[25] GND_A24 pot AD24 0.1uF
oo 3.3V B25 AD[24] Fasg
() CIBEL 57 5570 CIBE[3}# IDSEL {257 >IDSEL (4)
55 AD(23] +3.3V_A2T (o D22
AD21 B29 | OND_B28 ADI22] a7 AD20
ADT9 B30 | ADI2] ADI20] "A50
831 | ADL19] GNDASO 7251 AD18
AD17 1 B32 | 13,3V B3 ADL18] a3y AD16
S5 AD[17] AD[16] a3s
) ciBEL 5349 CIBE(2J# +3.3V_A3 [t
53 FRAME# PRse FRAVEL (4)
) IRDYL GND_A35 42
TRDY# Pas7 TROYL (4)
(4) DEVSELL o GND_AS7 [a3r
5% | STOP# Pasg STOPL (4)
) LOCKL 70| Lock# +3,3V_A39 (.
(4) PERRL PERR# RESERVED_A40 [ X
+3.3V_B41 RESERVED_A41 [agrX
(4) SERRL SERR# GND_A42 [y
+33V_B43 o 5T PAR (4)
) CIBEIL 57 CIBE[ij# AD[15] [
AD[14] +33V_AdS
D12 GND_B46 AD[13] o DI aravee
AD10 AD[12] AD[11] A
AD[10] OND 6 73 ADS
spovce AD8
u CIBEOL (4)
AD6
Lol Ll Lol l.l..L
AD3
c99 c100 crot o1z c103 c104 c105 c106 AD2 ;
T oomFT o.muFT DmuFT |FT OmuFT ODMFT o.muFT 0.01uF AD1 ADO Power Indicators
VIOPCT
. 5POVCC 3pavee
NEAR VIO_Al6 NEAR VIO_B19 +5V_AB2 JP18 JP19
PCI_32BIT_EDGE_UNV 3 3
4) Vviorel < _32BIT_EDGE |
@ : v %
\. /
FIvect Power Headers
3P3VPCI
3p3vec
U9 LTISTCM33
2A max.
i i 5POVCC 3 vout 22— o—o
Sotr ]
ul
T T cro_| crs_|- CF1| 0.0220F c7a
33uF ) 330F 0.01uF
200 | OF 10uF
3P3VPCI
3.3VAUX - -
Pover
L L., 1
cot co2 c93 co4 c95 ;
SoF T OomF S oIF 5V to 3.3V Voltage Conversion
Board Power
e
PCE243 OPT PCI Card : PCI Card Edge Connector
Sz | Document Number
C | sc-oTG243-A10-003
Date.__Wonday, Warch 10, 2003 Bhest 3 of
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3pavce
3P3VCC 3P3VCC
VIOPCI  (3) RNe RNS
ADSL 4 5 LWRL 4 5
2 BLASTL 3 [ A |6 READYL 3 | A | 6
us WRL 2 [T BIERML 2 [ |7
RDL [ A I [CET R W I I
(2,5.7,8)  LD[31:0] < ey ™ o o AD[31:0] (3)
LDO/LADO s ADO SYSTEM DATA BUS
et e e L 102 ] HDOHAD D A ZXT0K TXT0K
LD2/LAD2 AD2 Al 3P3VCC 3pavee
LD3/LAD3 AD3 A RNT RIS
o LD4/LAD4 AD4
Al LA2 4 5 LAG 4 5
LDS/LADS ADS Al LA AN LAT EN BAAAS
LDE/LADS PCI9030 ADg Al LAL I A 2 LAS 2T T
L LD7/LAD7 AD7 Al LA5 [ A LAY [l IANAAE I
LD8/LADS AD8 A
LDY/LADS AD9
T 221 [otoiLAD 10 AD10 A oK oK
LD11/LAD11 AD11
1] (D121AD12 AD12 A RN1O anpvee RN11 nvee
o LD13/LAD 13 AD13 A A4 4 5 LS 4 5
LD14/LAD 14 AD14 4 v HAANAE e—i T2
LD15/LAD15 AD15 Al 2 N7 TAZ0 FEEAANE N
LD16/LAD 16 PCi Signals AD16 G TV 1% T EAANS N
L S [D1aAd1s o1
2 (D191LAD 19 AD19 20 oK oK
74| LD20/LAD20 et 21 3pavce 3p3vCce
25 LD21/LAD21 AD21 52 RNS. RN14
72 | LD22/LAD22 AD22 23 A0 4 5 LDO 1 8
69| LD23/LAD23 AD23 AD24 LATT 3T Te o1 P2 A 2
g | LD24/LAD24 AD24 AD25 LA1Z 2 [ N7 LD2 3 [ V6
7] LD25/LAD25 AD2§ AD26 TS BAAAS I s 4 YTs
LD26/LAD26 AD26 SBee
LD27/LAD27 AD27
LD28ILAD28 AD28 7 LD Aok Aok
LD29/LAD28 AD29 7g AD30 3pavce 3p3vee
LD30/LAD30 AD30 (73 yYoED RN16 RN17
LD31/LAD31 AD31 L8 4 s 12 1 s
@257.8) LA192) T, | 105 40 LD9 2 NN 015 2 [N T
A 106 | LA2 CIBEOH Pog giBEoL 9 D10 8 [ Y [6 [T E R BN I3
1 DRESS BUS A To7 | LA3 PCISignals  S/BE! Pig CiBEIL () it a [ NTs [T IS
TA: o8| LA 9 CIBE2# P CIBE2L (3)
A 100 | LAS C/BES# CIBESL (3) aXTOK ZXT0K
LAG
J‘; LAT FRAME# FRAMEL (3) 3P3VCC 3p3vce
A LAg vt @ RN15 RN20
LAY .
LA LD4 1 8 24 1 8
LAl N ey PCI Signals STOPL (3) LB Ny o K e 1L 8
A LA DEVSELL (3) LD6 EN AN 7 A I
LAT2 PERRL  (3) o7 7 A B 157 A B
= 2 Lz SERRL (3)
LA14
o o LATS LockL @) 70K 70K
(A 124 | LA1S
ATE 125 | LA 3P3vee 3P3VCC
LA19 127 HATS PCI Signals RN12 RN21
LA20 128 LA22 4 5 D28 1 8
i) L2 A23_ 3| 6 LD29 2 [T
1A LA26/GPIOS 2 [T D30 3 [ [®
LA22 CPCISW BAAAS AN
A23 LA27/GPIO4 1 g D314 5
LA24/GPIOT S ePI07 VY
LA25/GPIOE 4 BTERML ZXT0K TXT0K
LA26/GPIO5 LA25/GPI06 BTERW# P38 3pavee
CAsriaPIos LA26/GPIOS ADSH# E > ADSL (2,5) 3paveC
LA27/GPIO4 ALE AT RNE RO
BLAST# P1os—bmia———————
@7) oGPl < > Y l5pi0g LwiRs plaz LWRL CelL 4 5 Lo 1 8
VR ROL (257.8) LREQ 3 6 D21 2 7
LBEOL 600f | geou o waL B30 LGNT 2 7 D22 3 3
LBEIL 590] READYL 52 ALE I A ) 7R A 5
TBEZL 5p0| LBET# READY# (2.5) M\
R — LRESETo# P31 LRESETOL (25,7,8) TR RSES
JTAG Port 7t
G BCLKo BCLKO (2.5) 3pavVCC 3pavee
T JCK 165 | 1o RN3 RN18
TS 166 147 LBE3L 4 5 LDt6 1 8
2 57 Teg | TMS cso# DBCSDL (2.8) o TN AN N oI A N AN B
3 TRSTL 1 T64g TOL apioaSSHt BisTGpiowcsaL oStk @) [T AN IR EAAS I
51 [0 167 156 LBEOL 1 8 LD19 4 5
5 TEST 112 10O, GPI02/CS2# P45 GPTOTILOCKOL cs2L (25
[® p155 _ GPIOTLLOCKOL L C2 > I
i BD_SEL_TEST O L OCKo# P54 GPIOOWAITOL axT0K IXT0K
6 R180 R19Q R20Q R21 25 LoiK 1450 o o 3paveC
10KS 10K 10K> 10K u C>—vooe 76 151 LREQ 3pavce
TPMESET 703 | MODE LREQ 750 GNT RN22
26| LPMESET LCNT 155 LA24/GPIOT 1 8
9| LPMINT# LINTI1 :M LINTIT (2,7) R23 LA25/GPIO6 N T
LINT2 LINTIZ- 28)3p5yce S 10k GPIO3/CSAL 3 [ \"T6
us GPIO1/LLOCKOL 4 [ |5
172 158 EECS 1 8
71| POLK EECS M6 Eesk 2SS VeC[7 PRE aXT0K
8 RST ey signals EESK [—ior—Eep sk PRE ¢ e
IDSEL| IDSEL g EEDI —25—FFDO skl PE [
EEDO DO GND
93CS66 ;7 R28
R30 3P3vCC 10K LRESETOL
:{5}2 3P3vCcC PLX9030-176PQFP 3P3VCCY 1K T
R34 ca7
10K ~ 0.
3pavee
- (MODE) GROU - lexed bus mode
- ) pulled low = outputs remain in £ L L T ‘t 1 I L 1T T "1 1
— C48 ==C49 =—C50 ==C51 =—C52 =—C53 ==C54 =—C55 =—C56 ——C57 =—=C58 =—=C59
normal operation and PCI Hot Swap prechar stors 0.1uF ) 0.1uF )] 0.1uF [ 0.1uF ] 0.1uF [ 0.1uF | 0.1uF ] 0.1uF [ 0.1uF ] 0.1uF ] 0.1uF [ 0.1uF
are not active.
3p3vce
=Lcs0 1 —cs2 s Smces Smces moss 7 —ces Sces ==cro 7+ ™ poEads 0PT PGl Gard : PLX9030 PCH Interface and EEPROM
0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF] 0.01uF
[ize | Document Number Rev
. . SC-0TG243-A10-004 0.07
Decoupling Capacitors
[Date: Monday  March 10, 2003 Bheet 4 o 8
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3P3VCC
U4
(247,8) 1/00_9 1100 & 1/016 g; 1/016_31
(24,7,8) 1/01_10 1101 Q1017 11017_32
(24,7,8) 1/02_11 102 2o 1018 1/018_33
(2.6) 110312 1103 = 11019 1/019_34
(2,6) 1/04_13 1104 11020 1/020_35
(2.6) 1/05_14 1105 11021 1/021_36
(2.6) 1/06_15 1106 11022 3¢ 1/022_37
(2,6) 1107_16 o7 1/023 1/023_38
(2.6) 1/08_19 1108 11024 1/024_41
(2.6) 1/09_20 1109 11025 1/025_42
(2,6) 1/010_21 11010 11026 1/026_43
(2.6) 1/011_2 11011 11027 1/027_44
. (2.6) 1/012_2 11012 11028 1/028_1
Rework Fix  (26) 1101324 013 1029 10292 (24
(2,6) 110142 56 11014 1/030 1/030_3 (2,4)
(2.7) 11015_2 11015 11031 1103174 (2.4)
spsvee ravee @4) 18P_Y0 >————3bv0/GOE!
R56 10K 1SP_RESETL 29 ey
R13 STUFF OPTION 3P3VCC
3P3VCC 15K Rework Fix:
M Do Not ISP_GOE0 2
" install R57 GOEO/IN3
vee 1
SDO/TDO 2 13 TDO/IN1 gﬁjF UCj?JF
SDI/TDI 3 7| IDUIN )
ispENE 4 BSCAN
ne/Tast 5 F—X 30 =4
MODE/THS 6 TMS/IN2 P
o 7 ISP_TCK
SCLK/TCK a TCKIY2 55
ispDOWNLOAD f ) ] ispLSI2064VE
C44 REQUIRED FOR isp
ISP PROGRAMMING H ...0.01uF PROGRAMMING
CABLE CONNECTOR

PCE243 OPT PCI Card : CPLD Logic

Size Document Number
C SC-0TG243-A10-005

Date: Monday, March 10, 2003 &eel 5 of

22



TransDimension Inc.

PCE243 OPT Evaluation Board User Guide

Rework Fix

—<__JDP1_PU_CON (2,5

e 7

IVER OUTPUT (+)

UT (+)

POWERED FROM 5POVCC SO
MIC2551 REMAINS POWERED <_JOM1_PU_CON (25)
EVEN WHEN VBUS GOES
PIVCC aAY  5POVCC
uto RS RS9 Rework Fix:
1 VIF VBUS 14 DNI{5KS DNI_1.5K Do Not install R58, R59
(25) SPD_2551 > Zlspp  ypy LYY R4S A ALK
VTRM STUFF C
x—Hrev ViR
(25) VP_2551 4y ps+ MIc_Dp R AN 202 i DP1 (7)
10 G DM o
5 - 7
(2,5 VM_2551 < >———24 VM MINI-USB DATA
. —<
CON L2551 (29) ROUTE AS DIFF PAIR
oo sustt < Jsus_2551 (25)
Y; WIC2551
Re
1K
pavee == c%
i 0.1uF
co7
0.10F
pavee
CON VPU

ID_CTRL_L (25)

DNI_ZXv61P02F CONTROL FOR GRO

THE 1D SIGNAL

VBUS_MINI

R64
DNI_700

VBUS_PU_PD

(25)

E

COMPARE VOLTAGE
REFERENCE ::VBUS*M‘NI (7)
5POVCC sPOVCC
SPOVCC
Ra7
1« RABY RAGY RS0
R1 Ky 1K Y 1K
ut1
4PavIN
= SNt 2
h
4Pav_OUT
Rt out |2 s >4PAV_OUT (25)
R2 Q4K 4 Nt
1P5V_IN
= T N+
h
- ourp [H—PVOUT > 1PSV_OUT (25)
R3 QMK —_
0PV IN
- 1 N+
h
Rt ouTs |14 OPOV.OUT [>opev.ouT (25)
R4 QK & ing-
— g+
i 13
outs H2x
| &
e L
\v4 P339
VBUS_MINT LFE'LQJT 1pSV_OUT 4P4V_0UT
SPOVCC
6V HIGH HIGH HIGH
0 1.5V Low HIGH HIGH
cor
0.1uF 0 4.4V Low Low HIGH
L4V TO 5.0V Low Low LOW
COMPARATOR FOR VBUS
VOLTAGE DETECTION
ROL OF
. ENABLED BY

PCE243 OPT PCI Card : VBUS Logic, Data and ID Control

[Size Document Number
c $SC-0TG243-A10-006

ev
0.07

Date:

Monday, April 07, 2003 [Bheet 6 of
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OTG_RESET >

0TG_CSL

OTG_WRL

=

OTG_RDL

(2.45) OTG_A[8:2) >

R63

47K x 4

N WIS

(24,58 OTG_D[31:0]
5
6
7
8
(24) OTGINT <
(24) OTG_WAKE >
R17
10K

3P3vVCC
c1
. 6.8pF
BRI Y1
0sct 1,[],2__osc2 VBUS2
i |F
I 6.000MHz
c3
R61 500K 220F
47K x4 e
RS ~>VBUS_MINI (6)
- u1 5POVCC
T 9% % DMI (§)
81 osc1 osc2 DP1(6)
654 RESET » R — i [ I ]
— CEX 5.1
245 SEX-) a0 ZXV61PO2F
27,
284 W8 c7
RD 81 a1 RS 0.1uF
VBUS
vrg 2 ™«
DRQ1
Q 90 | ot T ] co
DACKT 92 c8 o
EOTT 54| DACK1 T _04vF ] o.a7e] T4AHC1G08
EOT1 66 VBP
DRQD 9t Ve P
DACKD 53 | DRA% VBUS2 1y
EOT0 RPU
95| 25% RPU 122 R7, 15K I o
54 R6, 332 DMI 2
e =
)
D 85
cul
33uF 0.01uF]
g L4
[} 1m2 1
9 4% DR RS, 32 Dz LN
o) DM2 [ze—DP2 R 1 BF2 310" USB-TYPE A&
o DP2 1 4 0%
[o) 5 GND
0 R41Q R42 SHD
[o) 15K 15K E-A
9
9
[0
0 48 DMBR RY 332 D3
[9) DM3 =7 DP3 R T DP3
5 D19 DP3
5 D18
5 o7 3PVCC gyad Ras
[0 b 15K 15K E-A
[0 D15 R11§ 0 R10
[0 D14 47K 47K
o D13
o D12
: B me
9 ToC
0 o1 BoPs 5POVCC
OTGD D8
ST D% D7 VD5 £>3P3VCC
oTE D% D6 VDD6
oTe D4 D5 vDD21 L c16
OTG D3 D4 VbD22 33uF c17
—ome Dz 4] D3 VDD37 C.OtuF
N (L I VD44
o0 2|2 Vboet
- D0 VDDE2
o VDD79
INT VDD8?
63 VDD88
WAKEUP EN4 L
AVDD76 -
EXVBOL 89 EXvBO AVDD100
TG _TEST
= 24 TEST
Vs§s12
V823
VSS38
vosse 5POVCC
VSS55
VSS60
VSS86
VSS96
AVSST7
AVSS7

0TG243_LQFP100

(2.5)

VBUS_CTRL_L

[Title

PCE243 OPT PCI Card : OTG243 and USB Ports

BSize
C

Document Number
SC-0TG243-A10-007

0.07]

Date:

Monday . March 10, 2003 Bheet 7 of

24




TransDimension Inc.

PCE243 OPT Evaluation Board User Guide

(2,4,5) XROM_A[17:0] [ we———

LOCAL BUS CHIP S

0 (24) XROM_CEL >

(24,5) XROM OEL [__>
(2.4,5) XROM_WEL >

LOCAL BUS READ, WRITE AND RES

(2.4,5) XROM_RESETL[ >

5POVCC
u12
XROM_AQ 1 32
XROM_AT 11| A0 vee
YROM AZ 10| Al
XROM A, A2
XROM_A4 A3
YXROM_A5 A4
SROM_AG 6| RS
XROM A7 5] A8
XROM_A8 27 ﬁg
XROM_AS
XROM_ATO 2549 3 XROM_DO XROMDI7:0]  (24.5.7)
XROM_ATT 25| A10 1100 4 YXROM_DT
YROM ATZ 4| Al 1101 7 XROM DZ
XROM AT 28 | A2 1102 =5 XROM_D:
XROM_AT4 20 | A13 1703 =5 YXROM D4
YROM AT5 3] A4 1104 g XROM D5
XROM AT6 2| A15 1105 55 XROM_D6
XROM_AT7 30 | A16 1706 757 XROM_D7
A7 1107

2|

24 oF

31w

1 ReEsET oND [

AT49F002N-55JC

5POVCC

Cco8

1
;E 0.1uF

[

PLCC-32

SOCKET

Ooo0oOO0o0ogoOog

e
PCE243 OPT PCI Card : PCI Expansion Boot FLASH ROM
[Size | Document Number Rev
C | SC-0TG243-A10-008 0.07]
Date: Monday , March 10, 2003 Bheet 8 of 8
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For additional information, contact your TransDimension Sales Representative or the following:

INTERNET:
E-MAIL:

Headquarters:

Americas:

Japan:

Asia (excluding Japan):

Europe:

Worldwide Reps.:

http://www.transdimension.com
sales@transdimension.com, techsupport@transdimension.com
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