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COPYRIGHT & TRADEMARKS 
Specifications are subject to change without notice. Copyright © 2006 ADI Engineering, All Rights 
Reserved. All other trademarks and brand names are the property of their respective proprietors. 
 
LIMITED WARRANTY 
ADI Engineering guarantees that every Sidewinder unit will be free from physical defects in material and 
workmanship for one year from the date of purchase, when used within the limits set forth in the 
Specifications section of this User Guide. If the product proves defective during this warranty period, call 
ADI Engineering Technical Support in order to obtain a Return Authorization number. When returning a 
product, mark the Return Authorization number clearly on the outside of the package and include a copy of 
your original proof of purchase. All customers shall be held responsible for return shipping and handling 
charges. 
 
IN NO EVENT SHALL ADI ENGINEERING’S LIABILITY EXCEED THE PRICE PAID FOR THE 
PRODUCT FROM DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL 
DAMAGES RESULTING FROM THE USE OF THE PRODUCT, ITS ACCOMPANYING SOFTWARE, 
OR ITS DOCUMENTATION. ADI ENGINEERING OFFERS NO REFUNDS FOR ITS PRODUCTS. 
ADI Engineering makes no warranty or representation, expressed, implied, or statutory, with respect to its 
products or the contents or use of this documentation and all accompanying software, and specifically 
disclaims its quality, performance, merchantability, or fitness for any particular purpose. ADI Engineering 
reserves the right to revise or update its products, software, or documentation without obligation to notify 
any individual or entity. Please direct all inquiries to: 
 
ADI Engineering, 1769A Worth Park, Charlottesville, VA 22911. 
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1 Introduction 

This document provides a technical overview of the ADI Engineering Sidewinder development platform, 
which is based on the Intel® IXP465 network processor.  It contains the hardware description and outlines 
the procedures for demonstrating typical functionalities of a small/medium business (SMB) gateway. 
 
The Sidewinder development platform consists of a set of building blocks and provides the functionality 
needed for a SMB gateway. The platform features an IXP465 network processor, DDR SDRAM memory, 
Flash memory, a 5-port Ethernet switch for LAN, an additional Ethernet port for WAN, four telephone line 
interface, one PSTN line interface for power failed port, 2 miniPCI interfaces to connect to a 802.11 
WLAN, two mezzanine interfaces for DSL and voice module, two USB2.0 host ports, one USB1.1 host 
port, one USB 1.1 device port, SATA II or IDE port, plus power-regulator devices. 
 
Sidewinder is designed to be a turnkey hardware/software product solution for original equipment 
manufacturers (OEM).  ADI Engineering can quickly adapt Sidewinder to meet specific OEM end product 
requirements.  Sidewinder is also intended to demonstrate the scalability of the IXP465 network processor 
in a SMB gateway system by supporting new applications and incremental additions to the existing 
applications with the available headroom at the core and the network processing engines (NPEs).  
 
It is assumed the reader has a basic understanding of computing systems and the subsystems that support 
their operation.  
 

1.1 Tems/Acronyms 

ADSL  - Asymmetric Digital Subscriber Line 
ARM™  - microprocessor architecture created by ARM (Advanced RISC Machines) Limited 
ATM  - Asynchronous Transfer Mode 
BOM  - Bill of Material 
CO  - Central Office 
Sidewinder - ADI Engineering IXP465 Development Platform   
CPE  - Customer Premise Equipment 
CS  - Chip Select 
DLL  - Delay Locked-Loop (similar to phase-locked loop) 
DMT  - Discrete Multi-tone 
DNP  - Do not populate 
DSL  - Digital Subscriber Loop 
DTMF  - Dual Tone Multi-Frequency 
DWORD - Double Word, 32 bits of data 
ECC  - Error Correction Code 
EEPROM - Electrically Erasable and Programmable, Read-only Memory 
GPIO  - General purpose Input/Output 
GUI  - Graphical User Interface 
HPI  - Host Port Interface 
HSS  - High Speed Serial 
I2C  - Inter IC Communication 
ICE  - In-circuit Emulator 
IXP  - Intel® Internet eXchange architecture Processor 
IXP465  - Intel® IXP465 Network Processor 
JTAG  - Joint Test Access Group 
LAN  - Local Area Network 
LED  - Light Emitting Diode 
LSP  - Linux Source Package 
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MII  - Media Independent Interface 
NPE  - Network Processing Engine 
PCB  - Printed Circuit Board 
PCI  - Peripheral Component Interconnect 
PHY  - Physical Layer 
PLL  - Phase Lock Loop 
PWA  - Printed Wiring Assembly  
QWORD - Quad Word, 64 bits of data 
RMII  - Reduced, Media Independent Interface 
ROM  - Read Only Memory 
SLIC  - Subscriber Line Interface Circuit 
SMB  - Small/Medium Business 
SME  - Small and Medium Enterprise 
SOHO  - Small Office/Home Office 
TCK  - Test Clock 
TDI  - Test Data In 
TDO  - Test Data Out 
TFTP  - Trivial File Transfer Protocol 
TMS  - Test Mode Strobe 
TP  - Test Point 
UART  - Universal Asynchronous Receiver Transceiver 
URL  - Uniform Resource Locator (Internet address) 
USB  - Universal Serial Bus 
UTOPIA - Universal Test and Operations Physical Interface for ATM 
WAN  - Wide Area Network 
WEP  - Wired Equivalent Privacy 
WLAN  - Wireless LAN 
WiFi  - Wireless Fidelity 
WORD  - 16 bits of data 
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2 Platform Overview 

The Sidewinder has all the components of a SMB gateway, including the interfaces for LAN, WAN, and 
telephone. The 802.11 WLAN connectivity is implemented by an OEM-supplied miniPCI card. (Any 
wireless card attached to these ports MUST be certified for use in the country it is being shipped or 
operated in.)  The platform specifications are shown in Table 1.  The board block diagram is shown below 
in Figure 1. 
 

 

Figure 1.  Sidewinder Block Diagram 
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Table 1.  Sidewinder Platform Specifications 

Hardware Specification Development Kit Platform opt ions 
Processor Intel ® IXP465, 667MHz  IXP45x/IXP46x in 266, 400, 533, 

677 MHz 
Memory   

SDRAM 128MB, DDR-266 ECC 64, 128, 256, 512 MB (ECC or 
non-ECC) 

Flash 64MB, Intel P30 StrataFlash 8, 16, 32, 64 MB   
IO   

Ethernet  Six 10/100Base-T One, Five, or Six Ports 
Serial 16550 compliant, 115.2Kbps, 

RS232D (RJ-45) ports, 
RJ-45 to DB9 adapter provided 

Second port available.  16550 
compliant, 115.2kbps, six-pin 
header (not RS-232 level, special 
adapter cable required, not 
intended for user access – 
development support only) 

Voice Four RJ-11 FXS telephone ports 
with one failover PSTN port 

Up to eight ports with optional 
mezzanine card. 

USB 2.0 Host Two Ports Zero, One, or Two ports 
USB 1.1 Host One Port Zero or One Port 
USB 1.1 Slave One Port Zero or One Port 
HDD SATA/IDE No HDD 
I2C One I2C Header  
DSL Mezzanine Connector Available with ADSL2+ mezzanine 

card. 
PCI Two Mini PCI connectors 

Primary used for 802.11 WLAN.  
33MHz Only. 

One Mini PCI connector is optional 

Power   
External power brick 100V-240V Input, 12VDC@4.2A 

nominal output 
Power brick is optional in 
production 

On-board voltages 12V, 5.0V, 3.3V, 2.5, 1.8V, 1.5V, 
1.2V 

 

Voltage Monitoring Linear Tech LTC1728; Monitoring of 
3.3V and 1.3V 

 

Debug Support IXP46x JTAG Header JTAG optional in production 
Other 8 Programmable LED’s (does not 

include network or HDD LEDs) 
 

 
 
 
Figure 2 and Figure 3 are top and bottom pictures of the Sidewinder PCB with all the connectors and 
switches labeled.  The label descriptions are below. 
 

1. FourRJ-11/voice ports (J13).  
2. One-port RJ-11/PSTN Port (J14).  Will  connect port 1 of the 4 port RJ-11 voice ports while 

power is turned off. 
3. Two USB 2.0 host connectors (CON5) 
4. USB 1.1 host connector (J19) 
5. USB 1.1 client connector (J20)  
6. Reset button (SW3) 
7. Power Switch (SW4) 
8. Power Jack (PJACK1)  
9. JTAG Connector (J18)  
10. RJ-45 Consol port (J26) 
11. UART Header (J23).  An external RS-232 adapter is needed to interface the UART to a host PC. 
12. I2C Header 
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13. Switches (SW5). WAN port and Utopia switch. 
14. Switches (SW6). WAN port and Utopia switch.  
15. HSS0 Clock Jumpers (RJ1, RJ2).  Default setting is both jumpers installed.  
16. Mini-PCI Connector (CON4)  
17. Mini-PCI Connector (CON3)  
18. RJ-45 10/100 Ethernet port (CON2).  Connected to IXP465 NPEA 
19. Five RJ-45 10/100 Ethernet ports (CON1).  Ports 1-4 connected IXP465 NPEC 
20. Port 5 of CON1.  Connected IXP465 NPEB 
21. CPU Kernel Sspeed Jumpers (J1~J3). Default setting is no jumpers installed.  
22. POWER LED (D6), RESET LED (D1) 
23. GENERAL PURPOSE LEDs 
24. SATA Connector (J25)  
25. Parallel ATA 44-Pin Connector (J24) 
26. HSS Card Connector (J7)  
27. Utopia Mezzanine Card Connector (J21)  

 

 

Figure 2.  Sidewinder PCB Top 
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Figure 3.  Sidewinder PCB Bottom 

 
 
 

2.1 Processor 

The IXP465 network processor can operate at clock speeds of 266, 400, 533, and 667 MHz. Sidewinder is 
the reference platform for the IXP465 network processor. An external 33.33-MHz OSC acts as the input 
clock signal for the IXP465 network processor. 
 
The IXP465 network processor’s primary features include: 

 
·  Intel XScale® Core running the system clock rate of 133 MHz at ratios of x2, x3, x4, and x5 
·  Three NPEs for Layer-2 packet/frame network processing 
·  Up to six Ethernet ports (consult device part number for enabled features) MII/SMII/SSMII 
·  Dedicated DDR-266 SDRAM with 32-bit (40-bit ECC) memory interface operating at 133 MHz ( 

�  Supports up to two banks 
�  14-bit address:  Maximum, 1GB; minimum, 32 MB 

·  Expansion Bus 
�  25-bit address 

24 25 

26 

27 
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�  32-bit data 
�  Eight chip selects 
�  Built-in arbiter supports up to four external bus masters 
�  Glueless interface to Intel flash and Motorola- and Intel-mode peripherals 

·  PCI 2.2 bus: 
�  32-bit address/data bus 
�  33 and 66 MHz 
�  Built-in arbiter supports up to four external bus masters 

·  Two UARTS 
�  Supports 1.2-Kbaud  to 921-Kbaud. 

·  UTOPIA-2 interface, 8-bit data path 
·  Two high-speed, serial TDM buses: HSS-0 and HSS-1 

�  Supports 512 KHz to 8.192MHz 
·  USB 1.1 Device  

�  Supports full-speed operation 
·  USB 2.0 Host Support 

�  Supports up to full-speed (no High-speed support) 
·  Synchronous Serial Interface (SSP) 

�  Supports Microwire, SSP, and SPI 
·  I2C 
·  16 GPIOs 
 

 
The high-level view of the IXP465 network processor is shown in Figure 4. The internal bus is partitioned 
into three segments and data transactions between the network processing elements, DDR SDRAM and 
CPU may be performed concurrently. The DDR SDRAM controller can support fast DDR RAMs with 
different memory sizes and bank organizations. 
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Figure 4.  Intel® IXP465 Network Processor:  High-Level View 
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2.2 Memory Map 

The IXP465 network processor implements a single address map that is used for all internal memory and 
register space.  The complete address space consists of 2^32 byte addressable locations. 
 

Table 2. Intel ® IXP465 Network Processor: Memory Map 

Start Address End Address Size Description 
0000_0000  0FFF_FFFF  256 MB  Expansion Bus Data 

0000_0000  3FFF_FFFF  756 MB  DDR1-266 SDRAM Data 

4000_0000  47FF_FFFF  128 MB  (Reserved)  
4800_0000  4FFF_FFFF  128 MB  PCI Data  
5000_0000  5FFF_FFFF  256 MB  Expansion Bus Data 

6000_0000  63FF_FFFF  64 MB  Queue manager  
6400_0000  BFFF_FFFF   (Reserved)  
C000_0000  C3FF_FFFF  64 MB  PCI Controller Configuration and Status 

Registers  
C400_0000  C7FF_FFFF  64 MB  Expansion Bus Configuration Registers 
C800_0000  C800_0FFF  1 KB  UART0  
C800_1000  C800_1FFF  1 KB  UART1  
C800_2000  C800_2FFF  1 KB  Internal Bus Performance Monitoring 

Unit  
C800_3000  C800_3FFF  1 KB  Interrupt Controller  
C800_4000  C800_4FFF  1 KB  GPIO Controller  
C800_5000  C800_5FFF  1 KB  Timers  

C800_6000  C800_6FFF  1 KB  
WAN/Voice NPE = NPE-A (Intel® 
IXP400 Software Definition)– Not User 
Programmable 

C800_7000  C800_7FFF  1 KB  
Ethernet NPE A = NPE-B (IXP400 
software Definition) – Not User 
Programmable 

C800_8000  C800_8FFF  1 KB  
Ethernet NPE B = NPE-C (IXP400 
software Definition) – Not User 
Programmable 

C800_9000  C800_9FFF  1 KB  Ethernet MAC 0 on NPE B  
C800_A000  C800_AFFF  1 KB  Ethernet MAC on NPE C  
C800_B000  C800_BFFF  1 KB  USB Device Controller 
C800_C000  C800_CFFF  1 KB  Ethernet MAC 1 on NPE B 
C800_D000  C800_DFFF  1 KB  Ethernet MAC 2 on NPE B 
C800_E000  C800_EFFF  1 KB  Ethernet MAC 3 on NPE B 
C801_0000  C801_0FFF  1 KB  IEEE1588 Hardware Assist 
C801_1000  C801_1FFF  1 KB  I2C Unit 
C801_2000  C801_2FFF  1 KB  SSP Unit 
C801_3000  CC00_E4FF   (Reserved)  
CC00_E500  CC00_F5FF  1 KB DDR1-266 SDRAM Configuration 

Registers  
CD00_0000  CDFF_FFFF  256 MB  USB Host Controller 
CE00_0000  FFFF_FFFF   (Reserved)  

 
 
The lowest 256 Mbyte of address space is configurable, based on the value of a configuration register 
located in the expansion-bus controller. When the configuration register is set to logic 1, the expansion bus 
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occupies the lowest 256 Mbyte of address space. When the configuration register is set to logic 0, the 
SDRAM occupies the lowest 256 Mbyte of address. 
 
In both cases, the SDRAM occupies the 768 Mbyte immediately following the lowest 256 Mbyte.  On 
reset, the configuration register in the expansion bus is set to logic 1. This setting is required because the 
dedicated boot memory is flash memory located in the expansion bus. 

2.3 SDRAM Memory 

The IXP465 network processor supports DDR-266 SDRAM -compatible for bus width of 32 bits (non 
ECC) or 40 bits (ECC enable).  The Sidewinder supports 128 Mbytes and ECC enabled, using six chips 
each of 4Mx16x4 banks internal configuration.   
 
The DDR SDRAM controller throttles the data throughput by controlling the CKE pin of the DDR 
SDRAM and the Wait signal of internal bus. Byte-handling is performed — only for write operations to the 
DDR SDRAM — by controlling the DQM pins of the DDR SDRAM. All “read” operations are performed 
by reading the complete bus width of data.  The DDR SDRAM controller has a policy to keep up to eight 
pages open simultaneously (four per DDR SDRAM bank).  If a request is received for an open page, the 
row access (RAS) address cycle is not performed.  If the requested page is not currently open, the DDR 
SDRAM controller first closes the currently open page in that bank, then opens the new page. 

2.4 Expansion Bus 

The expansion bus in the IXP465 network processor has 32-bit data and 25-bit address for each of its eight 
independent chip selects.  This allows an addressing range of 512 byte to 32 Mbyte and connection of up to 
eight independent, external devices.  The expansion bus also has a built-in arbiter to support up to four 
external bus masters.   

2.4.1 Devices on the Expansion Bus 

The chip selects of the Sidewinder devices that are connected to the expansion bus are listed in Table 3. 
 

Table 3. Chip Selects For Devices Connected to Expansion Bus 

Chip Select  Assignment  
CS0  Flash (Lower half of Boot Device) 
CS1  Flash (Upper half of Boot Device) 
CS2 Not Used 
CS3 Not Used 
CS4 Mezzanine (ADSL) 
CS5 Not Used 
CS6 Mezzanine (Voice) 
CS7 Not Used 

 
On Sidewinder, GPIO 15 provides the programmable CLK output to the expansion bus clock input at 
speeds up to 33 MHz.  This same clock is used by the UTOPA interface.  

2.4.2 Configuration Straps 

The expansion bus address lines (EXP_A [24:0]) are used for configuration strapping options during boot-
up or whenever the reset is de-asserted. At the first cycle after the de-assertion of reset, the values on these 
lines are read (the expansion bus address outputs are switched to inputs) to determine the configuration of 
the Sidewinder and its plug-in cards.   
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These values are stored in Configuration Register 0, bit [24:0]. All defined configuration straps are shown 
in Table 4. 
 
More information about Configuration Register 0 can be found in the Intel® IXP465 Network Processor 
Developer’s Manual. 
 
 

Table 4.  Sidewinder Configuration Strappings 

Bit Name Description 
23:21 Intel XScale® Core 

Clock Set[2:0] 
Allows changing Intel XScale® Core clock speed. This will override device fuse 
settings. However cannot be used to over-clock core speed. See Table 5 for the 
various configurations.  

20:17 Customer  Customer-defined bits. (Might be used for board revision.) 
16:11  Reserved 
10 IOWAIT_CS0 

 
1 = EX_IOWAIT_N is sampled during the read/write Expansion bus cycles for 
Chip Select 0. 
0 = EX_IOWAIT_N is ignored for read and write cycles to Chip select 0 if 
EXP_TIMING_CS0 is configured to Intel mode.  Typically, IOWAIT_CS0 must 
be pulled down to Vss when attaching a Synchronous Intel StrataFlash® on 
Chip Select 0 since the default mode for EXP_TIMING_CS0 is Intel mode 
and EX_IOWAIT_N is an unknown value for Synchronous Intel StrataFlash. If 
the board does not connect the Synchronous Intel StrataFlash WAIT pin to 
EX_WAIT_N (and the board guarantees EX_IOWAIT_N is pulled up), the 
value of IOWAIT_CS0 is a don’ t-care, since EX_IOWAIT_N will not be 
asserted. When EXP_TIMING_CS0 is reconfigured to Intel Synchronous 
mode during boot-up (for synchronous Intel chips), the expansion bus  
controller ignores EX_IOWAIT_N during read and write cycles since the 
WAIT functionality is determined from the EXP_SYNCINTEL_COUNT and 
EXP_TIMING_CS registers. (Sidewinder Default) 

9 EXP_MEM_DRIVE Refer to bit 5 (EXP_DRIVE) 
8 USB Clock Controls the USB clock select. 

1 = USB Host/Device clock is generated internally (Sidewinder Default) 
0 = USB Device clock is generated from GPIO[0]. 
USB Host clock is generated from GPIO[1]. When generating a spread spectrum 
clock on OSC_IN, GPIO[0] can be driven from the system board to generate a 48-
MHz clock for the USB Device and GPIO[1] can be driven from the system board to 
generate a 60-MHz clock for the USB Host. 

7 32_FLASH Refer to bit 0 (8/16_FLASH) 
6 EXP_ARB Enables the PCI Controller Arbiter 

0 = PCI arbiter disabled 
1 = PCI arbiter enabled (Sidewinder Default) 

5 EXP_DRIVE Expansion bus low/medium/high drive strength. The drive strength depends on 
EXP_DRIVE and EXP_MEM_DRIVE configuration bits. 
Bit 9(EXP_MEM_DRIVE) Bit 5(EXP_DRIVE): 
00 = Reserved (Sidewinder Default) 
01 = Medium Drive 
10 = Low Drive 
11 = High Drive 

4 PCI_CLK Sets the clock speed of the PCI Interface 
0 = 33 MHz (Sidewinder Default) 
1 = 66 MHz 

3 (Reserved)  (Reserved). EX_ADDR[3] must not be pulled down during address strapping. 
2 PCI_ARB Enables the PCI Controller Arbiter 

0 = PCI arbiter disabled 
1 = PCI arbiter enabled (Sidewinder Default) 

1 PCI_HOST Configures the PCI Controller as PCI Bus Host 
0 = PCI as non-host 
1 = PCI as host (Sidewinder Default) 

0 8/16_FLASH Specifies the data bus width of the FLASH memory device found on Chip Select 0. 
The data bus is based upon bits 0 and 7 of Configuration Register 0. 
Bit 7(32_FLASH)  Bit 0(8/16_FLASH): 
00 = 16-bit (Sidewinder Default) 
01 = 8-bit 
10 = (Reserved) 
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11 = 32-bit 

 
 
Sidewinder contains three jumpers that control the clock settings for the IXP465. These jumpers, J1, J2, J3 
are connected to A23, A22, and A21 respectively.  If the jumper is inserted, then the associated address line 
is connected to a 1K pull-down resistor.  Otherwise the address line is pulled up by the weak internal pull-
up in the processor.   Table 5 shows the various clock settings.  
 

Table 5.  Sidewinder Strapping Clock Settings 

 

 

2.5 Boot ROM 

The boot ROM on Sidewinder is the Intel StrataFlash® PC48F4400P0VB00 64-Mbyte memory connected 
through the expansion bus. The flash is organized as 64 Mbyte or 32 Mwords (512-Mbit).  The 64Mbyte 
Flash actually consist of two 32 Mbyte die’s in the same package.  The PC48F4400P0VB00 supports the 
common flash interface (CFI).   For more information about the PC48F4400P0VB00 Intel StrataFlash® 
Memory, see the Intel StrataFlash® Embedded Memory (P30)Datasheet. 
 
The size of the data transfer is currently set to 16-bit but can be altered to be 8-bit or 32-bit by changing the 
strapping settings for address bit 0 and 7.  Refer to Table 4 for details.  The flash memory is configured as 
writeable, but by placing the zero-Ohm resistor R809 and removing R802, the flash memory can be write 
protected.  These strappings are made at the factory with jumpers soldered directly onto the board and are 
not settable by the user. 
 
The boot ROM also provides a One Time Programmable (OTP) protection register that is used to store 
unique board configuration information.  In Sidewinder, this register is used to store a base Ethernet MAC 
address.  The base Ethernet MAC Address is assigned such that each board can derive up to 4 MAC 
Addresses from the base address.  In the Sidewinder the first 3 MAC Addresses are consecutively assigned 

Speed (Factory  
Part Speed)  EX_ADDR(23) EX_ADDR(22)  EX_ADDR(21) Actual Core Speed  

���������0�+�]��

���'�H�I�D�X�O�W����
���� �[�� �[�� �������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� �[�� �[�� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]�� ���� �[�� �[�� ���������0�+�]��

���������0�+�]���� ���� ���� ���� ���������0�+�]��

���������0�+�]�� ���� ���� ���� ���������0�+�]��

���������0�+�]�� ���� ���� ���� ���������0�+�]��

���������0�+�]���� ���� ���� ���� �������0�+�]��

���������0�+�]�� �[�� �[�� �[�� ���������0�+�]��
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to NPEB, NPEC, and NPEA.  The 4th MAC Address is unused.  Once programmed on the factory floor, 
this register is then permanently locked from any future changes. 

2.6  PCI Interface 

Sidewinder contains a PCI 2.2 interface which contains two Mini PCI connectors and a PCI-to-USB 2.0 
host controller.  Sidewinder only supports a PCI clock of 33-MHz which is driven from GPIO-14.  The 
reset signal of the PCI bus is controlled by the power-on reset controller and GPIO13.   
 
The PCI_IDSEL pin on the processor is pulled up to 3.3 V.  The IDSEL's of the other PCI peripherals are 
shown in Table 6, giving each a unique device number on the PCI bus. 
 

Table 6.  PCI ID Select and Interrupt Assignments 

PCI 
Peripheral 

IDSEL 
Configuration 

Interrupt 

MiniPCI Slot AD31 GPIO11 
MiniPCI Slot AD30 GPIO10 
USB 2.0 Host 
Controller 

AD29 GPIO9 

 

2.7 Ethernet Interfaces 

Sidewinder has five 10/100BaseT interfaces, which are connected to a Kendin KS8995M switch and a IC 
Plus IP101 PHY.  These two IC’s are connected to the IXP465 through three MII interfaces.  The IXP465 
can be configured to support up to three MII, up to six SMII, or some combination thereof.  Sidewinder is 
currently setup to use three MII interfaces for Ethernet with the option of converting one MII interface to a 
UTOPIA-2 interface.  Each MII interface is connected to one of the internal IXP465 coprocessors, the 
NPE’s.     
 

·  Interface: MDC/MDIO (connected to KS8995M switch and IC Plus IP101) 
·  Interface: NPE A to IC Plus IP101 PHY (MII) or to ADSL Mezzanine Card (UTOPIA-2)  

�  Single Port 
�  Clock: External Oscillator, 25-MHz 

·  Interface: NPE B to KS9885M LAN Switch (MII) 
�  Single Port 
�  Clock: External Oscillator, 25-MHz 

·  Interface: NPE C to KS9885M LAN Switch (MII) 
�  Four Ports 
�  Clock: External Oscillator, 25-MHz 

 
The KS8995M contains five physical-layer transceivers and five MAC units with an integrated Layer-2 
switch.  Port 5 can be set in to single PHY mode. So it has the PMII(PHY MII) and SMII(Switch MII) 
interface. The PMII is connected to IXP465 NPE B while the SMII interface is connected to IXP465 NPE 
C.   The single PHY IP101 is connected to IXP465 NPE A.  This representation is shown in Figure 5.   
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Figure 5.  Implementation of Ethernet Ports 

 
Each of the RJ45 connectors for each of the Ethernet ports integrates LEDs that illuminate as follows: 

·  Green: Link/activity 
·  Yellow: 10/100 Mbps; illuminates when connected to a 100-Mbps network 

 

2.7.1 Dip Switches 

The IXP465 coprocessor, NPE A, can either be connected to the IP101 10/100 PHY or the ADSL 
Mezzanine connector.  The dip switches, SW5 and SW6, control the physical connections from the IXP465 
to the IP101 or Mezzanine connector. Refer to Figure 6 and Table 7 for details on the switch settings. 
 



                                            
 

 

 

Sidewinder User’s Manual 21 of 36 

Revision 1.00 July 17, 2006 

 

Figure 6.  SW5 and SW6 Settings 

 

Table 7.  SW5 and SW6 Settings 

IPX465 Pin number For UTOPIA (SW5/6 OFF) For NPE A (SW5/6 ON) 

�$�'���� �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�&�5�6��

�$�&���� �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�&�2�/��

�$�(���� �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�5�;�'�9��

�$�$������ �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�5�;�'����

�$�)���� �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�5�;�'����

�$�(���� �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�5�;�'����

�$�)���� �8�7�3�B�,�3�B�'�$�7�$���� �(�7�+�$�B�5�;�'����

�$�$���� �8�7�3�B�2�3�B�'�$�7�$���� �(�7�+�$�B�7�;�(�1��

�$�&���� �8�7�3�B�2�3�B�'�$�7�$���� �(�7�+�$�B�7�;�'����

�$�(���� �8�7�3�B�2�3�B�'�$�7�$���� �(�7�+�$�B�7�;�'����

�$�(���� �8�7�3�B�2�3�B�'�$�7�$���� �(�7�+�$�B�7�;�'����

�$�)���� �8�7�3�B�2�3�B�'�$�7�$���� �(�7�+�$�B�7�;�'����

�$�)������ �8�7�3�B�,�3�B�&�/�.�� �(�7�+�$�B�5�;�&��

�$�)���� �8�7�3�B�2�3�B�&�/�.�� �(�7�+�$�B�7�;�&��
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2.8 SLIC Ports 

Sidewinder has native support for four telephone ports and can support an additional 4 ports using the 
Voice Mezzanine card (see section 2.15.2).   The line interface is implemented using four Silicon Lab 
ProSLIC Si3210 components which integrate a DC-DC converter for ring voltages, the A- and µ-law linear 
companding, DTMF decoders, and dual-tone generators for a single telephone line.  These chips are 
connected to the IXP465 with a SPI and HSS0 (setup to PCM mode) interface.  The voice data is sent to 
and from the codec on the PCM time-slotted, synchronous, serial interface.  The SLICs are programmed 
through the SPI interface which works in 8-bit serial mode. The SPI is connected to the four SLICs in a 
daisy-chain mode, as shown in Figure 7. 
 
 

 

Figure 7.  Voice Circuit 

 
The PCM common bus, with a time-slotted protocol, allows support of local line-looping and inserts data 
processing elements into the data flow to support a variety of compression algorithms.  A fifth telephone 
connector is provided to allow a conventional telephone exchange line to be plugged in. In the event of 
power failure, the telephone plugged into J14, will automatically fail-over to the exchange line, allowing 
continued operation of this telephone service.  The fail over relay is organized such that the Normally-
Closed contacts will connect the exchange line to J14 when there is no power to Sidewinder. These 
SLIC/telephone ports are for laboratory use only.  They are not to be connected to the PSTN or any public 
network. 
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The SSP interface can be connected to the HSS0 device, the HSS1 devices, or the KS8895M switch.  
GPIO4 and GPIO7 determine which devices the SSP is connected to.  Refer to Table 8 for details. 
 

Table 8.  SSP Bus Control Settings 

Setup  
SSP Bus Direction 

�*�3�,�2���� �*�3�,�2����

�+�6�6���� ���� ����

�+�6�6���� ���� ����

�.�6���������0�� ���� �;�����G�R�Q’ �W���F�D�U�H����

 
 
The HSS0 clock can either be created by the IXP465 or by using an external oscillator.  Jumpers, RJ1 and 
RJ2, are used to control the external oscillator.  If they are inserted then the oscillator is enabled and is 
driving the HSS0 clock.  That is the default setting for shipped Sidewinder boards.  When the oscillator is 
used, the IXP465 must be configured to turn off its clock source.   
 
The SLIC reset is controlled by GPIO3 (active low) and its interrupt is connected to GPIO5.  
 
The SLICs require a series of ordered steps for reset, during initialization:   

1. After the power-on reset is completed, I/O-reset pin GPIO3 needs to be kept active. 
2. The HSS port must be initialized to provide a 2- or 1.5-MHz clock and an 8-KHz frame signal.  

The PCM clock and frame signals must be present and stable prior to de-asserting the I/O-reset 
signal. 

3. At this point, the I/O-reset pin GPIO3 can be de-asserted (high) along with the SPI clock signal, 
set to “high.” Before this point (GPIO3 going high), no other I/O can be initialized. 

 
In platform configurations where the voice feature is not required, the voice port should be disabled by 
keeping the PCM_CLK (clock) and PCM_FRAME (frame) signals and the SPI_SCK (clock) signals “low” 
and the SPI_CS0_N signal “high.” 

2.9 USB Ports 

The USB 1.1 host and slave port is implemented utilizing the IXP465 on-chip USB controller.  These 
interfaces work up to a 12-Mbps data rate.   
 
The USB 2.0 interface is built around the NEC UPD720101 host adapter chip. Two USB 2.0 host interfaces 
are implemented. Automatic voltage supply and over-current protection is included.   
 

2.10  SATA/IDE  

A Serial ATA (SATA) port and parallel ATA (PATA) port is provided via a JMicron 20337 USB-to-ATA 
bridge.   The SATA port is compliant with SATA II Specification 1.0, which can reach speeds of 3.0GB/s.  
The SATA connector contains data and 5V power, which is all that is needed to interface to a 2.5 inch 
SATA drive.   12V could also be provided to the SATA cable if the 12V fuse is populated and a 60W brick 
power supply is used in place of the 50W brick power supply which is currently provided.  That would 
allow Sidewinder to interface with a 3.5” SATA drive.   A single cable can be used to connect the SATA 
drive to Sidewinder.  One such cable is part number CUS22MF08, which is located at 
http://www.cpustuff.com.  This cable is shown in Figure 8. 
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Figure 8.  SATA Cable 

 
The PATA connector is a 2mm 44-pin header which is easily connected to a 2.5” drive.  If a PATA drive is 
used that requires 12V, then another power source is required.   
 
For both the PATA and SATA interfaces, LED D8 is used to display disk activity.   
 

2.11   Serial Ports 

The IXP465 network processor provides two dedicated asynchronous, serial, I/O ports (UART0 and 
UART1). These UARTs are 16550-compliant with flow control and enhanced with larger 64-byte transmit 
and receive buffers.    
 
The console serial interface is connected to UART0.  This port is connected to J26, an unshielded, 
vertically-mounted, RJ-45 connector.  The interface uses standard RS-232 levels.  A RJ-45-to-DB9 adapter 
is provided with the Sidewinder kit to allow for easy connection to a host serial port.   
 

Table 9.  Serial Port 0, RJ-45 8-Pin Connector 

Pin Number Signal Name 
1 N/C 
2 N/C 
3 N/C 
4 GND 
5 TXD0 
6 RXD0 
7 RTS0 
8 CTS0 

 
UART1 is connected to a six pin header and is available to developers by using a special RS-232 adapter.  
Since the signals are 3.3V logic level (not RS-232), an external RS-232 adapter is needed to interface the 
UART to a host PC.  Hardware handshaking is not supported.  Please contact ADI Engineering for pricing 
and availability of the external RS-232 adapter. 
 

Table 10.  Serial Port 1, Header 6-Pin Connector 

Pin Number Signal Name 
1 GND 
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2 3.3V 
3 RXD1 
4 TXD1 
5 N/C 
6 N/C 

 
 

2.12 JTAG 

The IXP465 network processor may be controlled during debug through a JTAG interface to the processor. 
The EPI Majic, Abatron BDI2000, and other systems will plug into the JTAG interface through a 20-pin 
connector, defined in Table 11. 

Table 11. JTAG Connector 

Pin 
# 

Pin Name Connect To Pin 
# 

Pin Name Connect To 

1 VTREF +3.3V 2 VSUPPLY +3.3V 
3 TRST_N JTG_TRST 10-K W pull-

down – TRST also 
generated from reset 
circuit whenever system 
reset asserted and from 
Corelis test equipment 

4 GND GND 

5 TDI JTG_TDI  6 GND GND 
7 TMS JTG_TMS 10-K W pull-up 8 GND GND 
9 TCK JTG_TCK 10-K W pull-up 10 GND GND 
11 RTCK GND 12 GND GND 
13 TDO JTG_TDO  14 GND GND 
15 SRST_N Reset circuitry 16 GND GND 
17 DBGRQ Not Connected 18 GND GND 
19 DGBACK Not Connected 20 GND GND 

 
 

2.13   Reset Circuitry 

The board generates a power-on reset when the required voltages reach valid levels. The power-on reset 
signal resets all the circuitry. A reset button (SW3) provided on Sidewinder also resets the entire board. 
Please note LED (D1) should be ON when reset is active. 
 
The two PCI slots, the KS8995M 10/100 Ethernet switch, and the IP101 PHY are reset by GPIO13.    
 
The reset for the SLIC devices is under control of GPIO3.  GPIO3 must be set up as an output and driven 
high for normal operation. Toggle GPIO3 to reset the SLICs.   
 
The watchdog reset function is enabled with GPIO8. If the watchdog function is enabled, the entire system 
will be reset.  Reset functions are listed in Table 12. 

 
 

Table 12.  Reset Functions 

Direction Interface Description 
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I/P Power On H/W reset for CPU/Flash 

I/P SW3 H/W reset button 

O/P GPIO3 SW Reset for SLIC 

O/P GPIO8 SW Reset when watchdog is active 

O/P GPIO13 SW Reset for PCI and Ethernet, I/F 

 
 

2.14 General Purpose I/O 

The IXP465 network processor GPIO pins are assigned as shown in Table 13.  
 

Table 13.  GPIO Definitions 

GPIO Direction Function 

���� �2�X�W��
�������6�3�,���&�O�R�F�N�����+�6�6���B�6�&�/�.����

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �,�Q���2�X�W��
�������6�3�,���'�D�W�D���2�X�W�����'�D�W�D���I�U�R�P���&�2�'�(�&�����+�6�6���B�6�'�2����

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �2�X�W��
�������6�3�,���'�D�W�D���,�Q�����'�D�W�D���W�R���&�2�'�(�&�����+�6�6���B�6�'�,����

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �2�X�W��
�������6�/�,�&���5�H�V�H�W�������6�/�,�&�B�5�6�7����

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �2�X�W��
�������6�6�3���I�R�U���+�6�6�����.�6���������0���F�R�Q�W�U�R�O�O�H�U���V�Z�L�W�F�K�����+�6�6���B�(�7�+������

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �,�Q���2�X�W��
�������6�/�,�&���,�Q�W�H�U�U�X�S�W�������+�6�6���B�,�1�7�B�1����

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �,�Q���2�X�W��
�������0�H�]�]�D�Q�L�Q�H���6�/�,�&���,�Q�W�H�U�U�X�S�W�������+�6�6���B�,�1�7�B�1����

�������7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �2�X�W��

���� �6�6�3���I�R�U���+�6�6�����+�6�6�����F�R�Q�W�U�R�O�O�H�U���V�Z�L�W�F�K����

���� �6�3�,�B�&�6���I�R�U���+�6�6�������*�,�2�B�6�)�5�0��

���� �7�H�V�W���/�(�'���G�L�V�S�O�D�\�����7�(�6�7�B�'�/������

���� �2�X�W�� �:�D�W�F�K���G�R�J���U�H�V�H�W���R�X�W�S�X�W�����:�$�7�&�+�B�'�2�*����

���� �,�Q�� �8�6�%���������+�R�V�W���F�R�Q�W�U�R�O�O�H�U���,�1�7�������3�&�,�B�,�1�7�&����

������ �,�Q�� �0�L�Q�L�3�&�,���%���,�1�7�������3�&�,�B�,�1�7�%����

������ �,�Q�� �0�L�Q�L�3�&�,���$���,�1�7�������3�&�,�B�,�1�7�$����

������ �,�Q�� �$�'�6�/���,�Q�W�H�U�U�X�S�W�������8�7�3�B�,�1�7����

������ �2�X�W�� �5�H�V�H�W���R�X�W�S�X�W���I�R�U���S�H�U�L�S�K�H�U�D�O�����5�(�6�(�7�B�2�8�7����
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������ �2�X�W�� �������0�+�]���3�&�,���F�O�R�F�N�����3�&�,�B�&�/�.����

������ �2�X�W�� �������0�+�]���(�[�S�D�Q�V�L�R�Q���E�X�V���F�O�R�F�N�����(�;�7�B�&�/�.����

 

2.15 Mezzanine Connectors  

2.15.1 Utopia Mezzanine Socket 

The Utopia mezzanine socket (J21) provides a means to connect a 3rd party ADSL mezzanine card. The 
ADSL  card interfaces with the host through the expansion bus, for control and initialization purposes. The 
ADSL card needs nine address lines and its data bus is eight bits wide. The ADSL CTRLE interface is 
enabled by the expansion-bus Chip-Select 4 output. The “ADSL interrupt” is recognized by the IXP465 
network processor on GPIO12. The user data interface is provided through the UTOPIA Level 2 interface. 
 
The ADSL mezzanine card requires +12V supplies. If the ADSL mezzanine card is used, SW5 and SW6 
should be set in the OFF position.  ADSL Mezzanine Board Pin Assignments are listed in Table 15. 
 
Be aware that the Utopia socket is for laboratory use only!  Do not connect to the public PSTN.  
 
The Utopia socket at connector J21 includes: 
 

·  Control Interface (CTRLE) – Expansion bus 
·  Data Interface — UTOPIA Level 2  
·  Chip Select — EXP_CS_N_R4  
·  Ready Signal — On IO_WAIT_N  
·  Interrupt — GPIO12, active low 
·  Clock — External, 33-MHz, UTP_IP_CLK and UTP_OP_CLK 

 
 
Table 14.  Utopia Mezzanine SocketBoard Pin Assignments are listed in Table 15. 
 

Table 15.  ADSL Mezzanine Card Pin Assignments 

Pin Function �� Pin Function 

1 CTRLE-A6  51 Ground 

2 CTRLE-A8  52 Ground 

3 Ground  53 UTP_TX_D2 

4 Ground  54 UTP_TX_CLAV 

5 CTRLE-A3  55 Ground 

6 CTRLE-A4  56 Ground 

7 Ground  57 UTP_TX_D1 

8 Ground  58 UTP_TX_D4 

9 CTRLE-A1  59 Ground 

10 
CTRLE -

ADSL_SEL#  60 Ground 

11 Ground  61 UTP_TX_A1 
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12 Ground  62 UTP_TX_A0 

13 CTRLE-D4  63 Ground 

14 CTRLE-A7  64 Ground 

15 Ground  65 UTP_TX_D3 

16 Ground  66 UTP_RX_D2 

17 CTRLE-RDY#  67 Ground 

18 CTRLE-A2  68 Ground 

19 Ground  69 UTP_RX_D5 

20 Ground  70 UTP_RX_D3 

21 CTRLE-A0  71 Ground 

22 CTRLE-D6  72 Ground 

23 Ground  73 UTP_TX_D6 

24 Ground  74 ADSL_CLK 

25 CTRLE-D5  75 Ground 

26 CTRLE-D2  76 Ground 

27 Ground  77 UTP_RX_SOC 

28 Ground  78 UTP_RX_D0 

29 CTRLE-D3  79 Ground 

30 CTRLE-D1  80 Ground 

31 Ground  81 UTP_RX_D7 

32 Ground  82 UTP_TX_D7 

33 CTRLE-D0  83 Ground 

34 CTRLE-WR#  84 Ground 

35 Ground  85 UTP_TX_EN 

36 Ground  86 UTP_RX_D4 

37 CTRLE-RD#  87 Ground 

38 
CTRLE-ADSL-

IRQ#  88 Ground 

39 Ground  89 UTP_RX_D1 

40 Ground  90 UTP_TX_SOC 

41 MODE  91 Ground 

42 CTRLE-A5  92 Ground 

43 Ground  93 UTP_RX_A1 

44 Ground  94 UTP_TX_D5 

45 CTRLE-D7  95 Ground 

46 UTP_RX_D6  96 Ground 

47 Ground  97 UTP_RX_CLAV 

48 Ground  98 UTP_RX_EN 

49 ADSL_CLK  99 UTP_RX_A0 

50 UTP_RX_D0  100 +12 
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2.15.2  HSS Mezzanine Socket 

An additional four voice ports can be added to Sidewinder by using a 3rd party mezzanine voice card that 
plugs into the HSS mezzanine socket (J7).  The interface to this card include the data channel, HSS1, and 
the control interface, which is either the SSP bus or through GPIO.  Table 16 shows the signal definitions 
of the HSS socket.   The IXP465 SSP bus can be connected to either the on-board SLICs, this mezzanine 
card, or to the KS8895M.  If the SSP bus is used for controlling the HSS socket, then GPIO4 and GPIO7 
must be configured to route the SSP bus to the mezzanine card.  See Table 8 for details.  
 
The Mezzanine connector Pin Assignments are listed in Table 17. 
  

Table 16.  Signal Definition for HSS Mezzanine Socket 

Attributes Control Method 1 Control Method 2 Note 

Control Interface SSP Bus GPIO I/F (Default)  

Chip Select# SSP_SFRM:  
1. Set GPIO4, GPIO7 to “01”; 
2.   Set RJ12 open  
3. Set RJ13 short 

GPIO7: 
1. Set RJ12 short 
2. Set RJ13 open 

 

Clock SSP_SCLK: 
1. Set RJ11 short 
2. Set RJ9 open 

GPIO0: 
1. Set RJ9 short 
2. Set RJ11 open 

 

Interrupt# GPIO6 active low GPIO6 active low  
Data to Codec SSP_SDI: 

1. Set RJ8 short 
2. Set RJ10 open 

GPIO2: 
1. Set RJ10 short 
2. Set RJ8 open 

 

Data from Codec SSP_SDO: 
1. Set RJ5 short 
2. Set RJ7 open 

GPIO1: 
1. Set RJ7 short 
2. Set RJ5 open 

 

Programmed  
Reset# 

GPIO3 active low GPIO3 active low  

Data Channel HSS1 (PCM) Bus  
FRAME HSS_TXFRAME1 

HSS_RXFRAME1 
 

Clock 1. HSS_TX CLK0, HSS_RXCLK1 (Internal Clock) 
2. HSS0_CLK (External Clock) 

Set both RJ3 and RJ4 to 
be shorted for external 
clock 

Data In HSS_RXDATA1  
Data O/P HSS_TX DATA1  

 
 

Table 17.  HSS Mezzanine Socket Pin Assignments 

Pins Description Pins Description 

1 N/C 61 GND 

2 N/C 62 EXP_WR_N 

3 N/C 63 TP52 

4 N/C 64 TP53 

5 EXP_D1 65 EXP_IOWAIT_N 
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6 EXP_D0 66 GPIO6(Hss1_INT) 

7 EXP_D3 67 EXP_CS6_N 

8 EXP_D2 68 +3.3V 

9 SPI_CLK (GPIO0) 69 SSP_EXTCLK 

10 SPI_SDO (GPIO1/SSP_SDO) 70 +3.3V 

11 EXP_D5 71 +5V 

12 EXP_D4 72 +3.3V 

13 EXP_D7 73 +5V 

14 EXP_D6 74 +3.3V 

15 GND 75 +5V 

16 GND 76 +3.3V 

17 TP31 77 +5V 

18 TP32 78 +3.3V 

19 TP33 79 +5V 

20 TP34 80 +3.3V 

21 TP35 81 +5V 

22 TP36 82 +3.3V 

23 TP37 83 SPI_SDI (GPIO2/SSP_SDI) 

24 TP38 84 
SPI_CLK 

(GPIO0/SSP_SCLK) 

25 TP39 85 GND 

26 TP40 86 GND 

27 GND 87 TP54 

28 GND 88 
SPI_CS 

(GPIO7/SSP_SFRM) 

29 EXP_A1 89 TP55 

30 EXP_A0 90 SLIC_RST 

31 EXP_A3 91 TP56 

32 EXP_A2 92 TP57 

33 EXP_A5 93 TP58 

34 EXP_A4 94 TP59 

35 EXP_A7 95 GND 

36 EXP_A6 96 TP60 

37 GND 97 HSS_TXD 

38 GND 98 GND 

39 EXP_A9 99 HSS_TXFRM 

40 EXP_A8 100 HSS_RXD 

41 TP41 101 TP61 

42 TP42 102 HSS_RXFRM 

43 TP43 103 HSS_TXCLK 

44 TP44 104 TP62 

45 TP45 105 GND 
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46 TP46 106 HSS_RXCLK 

47 GND 107 TP63 

48 GND 108 GND 

49 TP47 109 TP64 

50 TP48 110 TP65 

51 TP49 111 TP66 

52 TP50 112 TP67 

53 EXP_A21 113 12V 

54 TP51 114 2.5V 

55 EXP_A23 115 12V 

56 EXP_A22 116 2.5V 

57 GND 117 12V 

58 GND 118 2.5V 

59 EXP_CLK 119 12V 

60 EXP_RD_N 120 2.5V 

 
 

2.16  Power Supplies, Regulators 

The input power to the platform is through an external DC power supply via the 2mm power jack, 
PJACK1.  The power supply that is include with the Sidewinder board supplies +12VDC, 4.2A.  Once 
power is applied to the board, it is controlled by the power switch, SW4.  There are five power regulators 
on the Sidewinder rated at: 
 
 

·  5.0v at 1.5A 
·  3.3V at 4.5A 
·  2.5V at 3.0A 
·  1.8V at .5A 
·  1.5V at 2.7A (IXP465 667MHz) or 1.3V at 1.5A (IXP465 533MHz) 

 
Whenever power is applied and power switch SW4 is in the ON position, the green LED (D6) should be 
ON.   

2.17 Mechanicals 

·  Sidewinder PCB measure 6.5” x 9”.   
·  One heat sink is adhered to the IXP465 to help radiate heat.  This is required when the processor is 

operating at 667MHz.   
·  Five nylon stand-offs are provided with the Sidewinder kit and are used to raise the board to 

protect it during desktop use. 
 

3 RedBoot Operation 

The RedBoot Boot Monitor preprogrammed in the Sidewinder is primarily used as a basis for further 
software development.  RedBoot communicates to a host computer through the Sidewinder serial port.  The 
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host computer must use a terminal emulator like Window’s HyperTerminal  or Linux’s minicom.  The 
following table specifies the default communication parameters and the process to use the Redboot Boot 
Monitor. 
 

Parameter Value 
Bits per second 115200 
Data bits 8 
Parity None 
Stop bits 1 
Flow control None 

 
Follow the steps below to setup Sidewinder for RedBoot operation: 
 

1. Disconnect power from Sidewinder 
2. Connect a standard Ethernet cable to the vertically-mounted RJ45 at J26 
3. Connect the other end of the cable to the Ethernet-DB9 serial adapter 
4. Connect the adapter DB9 connector to your PC serial port 
5. Connect a CAT5 Ethernet cable from the ETH0 port (CON1A, the RJ-45 closest to the center of 

the board) to your network 
6. Start a terminal emulator (eg Minicom, HyperTerminal) and configure for 115200-8-N-1-N. 
7. Power Sidewinder and look for the “Redboot>” prompt on the terminal emulator. 

3.1 Power Up  

When the Sidewinder is powered on, RedBoot starts, attempts to DHCP an IP address, and the following is 
displayed if successful. 
 

+ 
Trying NPE-B...success. Using NPE-B with PHY 5. 
... waiting for BOOTP information 
Ethernet eth0: MAC address 00:08:a2:01:98:68 
IP: 192.0.0.14/255.255.255.0, Gateway: 192.0.0.1 
Default server: 192.0.0.1 
 
RedBoot(tm) bootstrap and debug environment [ROM] 
Red Hat certified release, version 1.02 - built 16: 09:14, Jul 17 2006 
 
Platform: ADI Sidewinder IXP465 Reference Platform (XScale) BE 
Copyright (C) 2000, 2001, 2002, 2003, 2004 Red Hat,  Inc. 
 
RAM: 0x00000000-0x08000000, [0x00028870-0x07fc1000]  available 
FLASH: 0x50000000 - 0x54000000, 516 blocks of 0x000 20000 bytes each. 
RedBoot> 

3.2 RedBoot Commands 

This section provides a brief summary of RedBoot commands and is intended only as a quick reference.  
For a thorough overview of RedBoot functionality please refer to the RedBoot User’s Guide on the 
Sidewinder CDRom. 
 
 RedBoot provides three basic classes of commands: 

·  Program loading and execution 
·  Flash image and configuration management 
·  Miscellaneous commands 

 
The basic format for commands is: 
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RedBoot> COMMAND [-S] [-s val] operand 
 
Commands may require additional information beyond the basic command name.  In most cases this 
additional information is optional, with suitable default values provided if they are not present. The type of 
information required affects how it is specified. 
 

1. [-S]  indicates an optional switch.  If this switch is present, then some particular action will take 
place.  For example in the command  

 
RedBoot> fis init –f  
 
the -f switch indicates to perform a full file system initialization. 

 
2. [-s val]  indicates an  optional switch that requires an associated value.  For example the 

command: 
 

RedBoot> load -b 0x40000 data_file 
 
specifies downloading a file (via TFTP) into memory, relocating it to location 0x40000. 

 
3. operand   This format is used in a case where a command has one operand which must always 

be present (no -s is required since it is always implied). For example the command 
 

RedBoot> go 0x40000 
 
specifies executing the code starting at location 0x40000. 

 
The list of available commands, and their syntax, can be obtained by typing help at the command line: 
 

RedBoot> help 
Manage aliases kept in FLASH memory 
   alias name [value] 
Set/Query the system console baud rate 
   baudrate [-b <rate>] 
Manage machine caches 
   cache [ON | OFF] 
Display/switch console channel 
   channel [-1|<channel number>] 
Compute a 32bit checksum [POSIX algorithm] for a ra nge of memory 
   cksum -b <location> -l <length> 
Display (hex dump) a range of memory 
   dump -b <location> [-l <length>] [-s] [-1|2|4] 
Execute an image - with MMU off 
   exec [-w timeout] [-b <load addr> [-l <length>]]  
        [-r <ramdisk addr> [-s <ramdisk length>]] 
        [-c "kernel command line"] [<entry_point>] 
Manage FLASH images 
   fis {cmds} 
Manage configuration kept in FLASH memory 
   fconfig [-i] [-l] [-n] [-f] [-d] | [-d] nickname  [value] 
Execute code at a location 
   go [-w <timeout>] [-c] [-n] [entry] 
Help about help? 
   help [<topic>] 
Display command history 
   history 
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Set/change IP addresses 
   ip_address [-l <local_ip_address>[/<mask_len>]] [-h 
<server_address>] 
Load a file 
   load [-r] [-v] [-d] [-h <host>] [-p <TCP port>][ -m <varies>] 
[-c <channel_num 
ber>] 
        [-b <base_address>] <file_name> 
Dump information on PCI devices 
   lspci 
Compare two blocks of memory 
   mcmp -s <location> -d <location> -l <length> [-1 |-2|-4] 
Copy memory from one address to another 
   mcopy -s <location> -d <location> -l <length> [- 1|-2|-4] 
Compute a 128bit checksum [RSA Data Security, Inc. MD5 Message-
Digest Algorithm] 
 for a range of memory. 
   md5sum -b <location> -l <length> 
Fill a block of memory with a pattern 
   mfill -b <location> -l <length> -p <pattern> [-1 |-2|-4] 
Network connectivity test 
   ping [-v] [-n <count>] [-l <length>] [-t <timeou t>] [-r 
<rate>] 
        [-i <IP_addr>] -h <IP_addr> 
Print information about the current settings within  the main 
processor 
   processor 
Reset the system 
   reset 
Set/Read MAC address for NPE ethernet ports 
   set_npe_mac [-p <portnum>] [xx:xx:xx:xx:xx:xx] 
Swap bytes in 16-bit or 32-bit words in a block of memory 
   swab -b <location> -l <length> [-2|-4] 
Display RedBoot version information 
   version 
Display (hex dump) a range of memory 
   x -b <location> [-l <length>] [-s] [-1|2|4] 
RedBoot> 

 
Commands can be abbreviated to their shortest unique string. Thus in the list above, d,du,dum and dump 
are all valid for the dump command. The fconfig command can be abbreviated fc, but f would be 
ambiguous with fis. 

3.3 Configure Sidewinder 

Use the command fconfig -i  to set the configuration parameters.  Use fconfig -l  to list the 
configuration parameters, example below: 
 

RedBoot> fc -l 
Run script at boot: false 
Use BOOTP for network configuration: true 
Default server IP address: 0.0.0.0 
Console baud rate: 115200 
GDB connection port: 9000 
Force console for special debug messages: false 
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Network debug at boot time: false 
Default network device: npe_eth0 
Network hardware address [MAC] for NPE eth0: 
0x00:0x08:0xA2:0x01:0x98:0x68 
Network hardware address [MAC] for NPE eth1: 
0x00:0x08:0xA2:0x01:0x98:0x69 
Network hardware address [MAC] for NPE eth2: 
0x00:0x08:0xA2:0x01:0x98:0x6A 
Utopia on NPE-A: true 
RedBoot> 

 
The above represents the default RedBoot parameter settings for Sidewinder.  Note that it is setup to DHCP 
an IP address from the network using the NPE0 Ethernet port.  This is the port closest to the middle of the 
board. 
 
Should you desire to change any of the settings, entering the <fconfig > command without any switches 
will enable you to change parameters. 
 

RedBoot>  fconfig 
 

RedBoot will display the first parameter and its value.  If you are satisfied with the current value, hit 
[enter] .  Otherwise, type the desired value and then hit [enter] .  When you have gone through the 
entire parameter list, a final confirmation is required before the modified configuration is written to flash.  
Upon completion, issue the <fconfig –l > command again to verify that your changes have been made.  
Then reboot the Sidewinder to have the new boot parameters take effect. 
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4 Linux Support on ADI’s Sidewinder  

This section provides an overview of the Linux BSP for the ADI Sidewinder.  A BSP (or Board Support 
Package) is a basic Linux kernel distribution that has been designed to run on a specific platform such as 
the Sidewinder. 
 
Below is a description of the Linux BSP components, where they are available, and how they are 
assembled. 
 
 
Item Description 
 
SnapGear 3.3.0 Distro 
 Linux 2.4.31 Kernel 

The SnapGear distribution with a new target for Sidewinder.  This is available 
for download from the ADI FTP site under /Archive/LinuxBSP.  Also 
available on the ADI FTP site are pre-built binary images of the Linux kernel. 
 
ftp://ftp.adiengineering.com/ 
 
The BSP supports the following devices: 
 
NPE Ethernet and Voice ports supported with Intel Access Library 
PCI support for up to 2 miniPCI cards 
MTD driver for on board flash device 
USB driver for SATA/PATA hard drive 
USB ports supported 
 
 

Intel IXP400 Access 
Library Version 2.1 

Makefiles and xconfig elements already included in the distribution mentioned 
above.  Customers must register and download the Intel Access library and 
NPE Ethernet driver from the Intel IXP400 Software Release website below: 
 
http://www.intel.com/design/network/ products/npfamily/ixp425swr1.htm 
 
Instructions to integrate the Access Library and NPE Ethernet driver into the 
Linux BSP are provided on the same ADI FTP site specified above. 

Linux ARM/XScale 
Tool Chain 

The Linux Tool Chain for ARM/XSCALE is available from the Snapgear 
website below: 
 
http://snapgear.org/snapgear/downloads.html 
 

 

Table 18. Linux BSP Components 

 


