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SwitchBlox Rugged
Small Rugged 5 Port 10/100Mbps Ethernet
Switch
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DESCRIPTION

The Amphenol SwitchBlox Rugged is a rugged form factor 5 port 10/100Mbps (10BASE-T/100BASE-TX) Layer 2 unmanaged
and managed ethernet switch. It has a non-blocking fabric meaning that 100Mbps speed can be achieved simultaneously on
all ports. It is a very small form factor Ethernet Switch designed for the harshest applications, which can operate from -50°C to
110°C.

[t runs from a wide input voltage range of 5 to 60V, features PoE injection onboard, and houses a microcontroller for custom
firmware upload.

The board is stackable so that two boards can be combined to create a 10 port switch.

FEATURES

e 5x10/100M (10BASE-T/100BASE-TX) ethernet ports

e Input voltage range from 5 to 60V

e Reverse protected voltage input

e Transient protected voltage input

e Stackable header to allow 10 ports total

o 44.5mm x 44.5mm board size

o Molex PicoBlade or PicoClasp connectors for power and ports
e Automatic MDI-X crossover

e Unmanaged (out-the-box) functionality

e Port Activity Indicators with breakout header

o UART header for switch management (currently not implemented)
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Part Number CF-02BBSWR SwitchBlox Rugged
Molex PicoBlade

Part Number CF-02BBSWRPC SwitchBlox Rugged
Molex PicoClasp

GENERAL SPECIFICATIONS

Voltage Input

5V to 60V DC (65V absolute max)

PoE Maximum Power Output | N/A

Supported Protocols

10BASE-T, 100BASE-TX

Power Consumption

600mW (idle) to 1200mW (full switching)

Weight 16 grams
Size 44.5 mm x 44.5 mm x 11.17 mm
Operating Temperature -50°C to +110°C

Storage Temperature

-55°C to +125°C

GENERAL OPERATING INSTRUCTIONS

SwitchBlox Rugged is designed for use in harsh environments, operating from a nominal supply voltage of 24V, but with the
ability to operate from as low as 5V and as high as 60V. In the simplest case of an unmanaged switch application, SwitchBlox
Rugged can be operated immediately by following the following steps.

1) Apply a voltage between 5V to 60V to the voltage input terminals.

2) Connect external devices to the ethernet ports using RJ45 to Picoblade cables.

3) SwitchBlox Rugged will automatically begin auto negotiation with connected devices and begin
receiving and forwarding packets to/from all connected devices.
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SAFETY INFORMATION

e This device can operate on voltages near and above 60V. Please read this manual before operating.

e This device is provided “as is”. In-application testing prior to integration is recommended.

e This device is provided as an electronic circuit board, and requires integration into chassis for full ingress protection.
e Do not use this product in wet environments without integrating into a chassis.

e Do not operate this product beyond the rated temperature and voltages.

BLOCK DIAGRAM
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INCLUDED EQUIPMENT
1 x SwitchBlox Rugged board

5 x Molex Picoblade to RJ45 4-way Unshielded Twisted Pair cables (300mm)

1 x Molex Picoblade to bare, tinned leads (300mm)
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RoHS Certification of Compliance

The Amphenol SwitchBlox Rugged complies with the RoHS (Restriction of Hazardous Substances Directive) Certificate of
Compliance.

Hardware Interface
Board Map (front)
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CONNECTORS AND PINOUTS

Voltage Input

The top left connector is the voltage input terminal. A four pin connector is used to allow the input voltage to be easily daisy
chained between boards (two wires per power rail).

The voltage input has the following features:

Voltage input can range from 5 to 60V
Maximum allowable voltage of 65V
Transient voltage protection above 66.3V
Reverse polarity protection

The pinout of the voltage input connector is shown in the image below.

PicoBlade Variant

VIN GND

< 5=60V
a_n

VIN GND .

PicoClasp Variant
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Connector Part Numbers
Connector on board Mating header Crimp used Wire used
10114829-10104LF 10114826-00004LF 500798000

(For BB-SWR-G-1,
PicoBlade version)

(For BB-SWR-G-1,
PicoBlade version)

(For BB-SWR-G-1,
PicoBlade version)

UL1061, 28AWG

5019400407
(For BB-SWR-G-1-PC,
PicoClasp version)

5019390400
(For BB-SWR-G-1-PC,
PicoClasp version)

5011937000
(For BB-SWR-G-1-PC,
PicoClasp version)

UL1061, 28AWG

Cable Pinout

== b D &

]_

Voltage input cable pinout for Molex PicoBlade (red = V+, black = GND)

& W -

Voltage input cable pinout for Molex PicoClasp (red = V+, black = GND)
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ETHERNET PORTS

There are five ethernet connectors on SwitchBlox Rugged. Each connector has four pins corresponding to the four signals
required for 100BASE-TX which are R-, R+, T-, T+.. The pin mapping of all five connectors is identical.

R-R+T-T+

Ethernet port pinout for the Molex PicoBlade variant

Ethernet port pinout for the Molex PicoClasp variant

ETHERNET CONNECTOR PINOUT AND PART NUMBERS

Connector on board Mating header Crimp used Wire used
10114829-10104LF 10114826-00004LF (For 500798000 (For BB-SWR- UL1061, 28AWG
(For BB-SWR-G-1, BB-SWR-G-1, PicoBlade G-1, PicoBlade version)

PicoBlade version) version)

5019400407 (For BB- | 5019390400 (For BB-SWR- | 5011937000 (For BB-SWR- UL1081, 28AWG
SWR-G-1-PC, G-1-PC, PicoClasp version) | G-1-PC, PicoClasp version)
PicoClasp version)
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Cable Pinout
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Ethernet cable pinout for Molex PicoBlade variant
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Ethernet cable pinout for Molex PicoClasp variant

Extension RGMII header

SwitchBlox Rugged exposes RGMII and the 12C management bus on a stackable header, for board stacking purposes. This
connection allows two boards to be stacked to form a 10 port switch. It also allows SwitchBlox Rugged to be stacked with
Rugged SOM for full switch management. Stacking two SwitchBlox Rugged together to form a 10 port switch requires no
additional configuration, however some minor additional mounting hardware is required:

e 1 x 16 position pin header (MPN: M22-2520805)
e 4 x 8mm hex standoffs (MPN: 24382)

e 4 x M2.5 machines screws (MPN: 29300)

*Extension RGMII header pinout, Rx in this case refers to the received data from the switch, therefore is an output from this
board. Tx is an input to this board. This is consistent with the PHY side of the RGMII

JX1D

N
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o
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Using the RGMII header for Back-to-back or Rugged SOM assemblies

The 16 pin header for SwitchBlox Rugged can be plugged into the 18 pin header in either a left justified position (pins 1
and 2 are left unconnected) or a right justified position (pins 17 and 18 are left unconnected). How the pin header needs to
be connected depends on whether you are connecting two SwitchBlox Rugged together to form a 10 port switch, or
whether you are connecting a SwitchBlox Rugged to a Rugged SOM to form a managed switch.

For SwitchBlox Rugged to SwitchBlox Rugged (back-to-back) applications, you must connect the pin header in a left justified
position, so that the 12C pins (pins 1 and 2) do not connect between both boards. This allows each board to maintain an
isolated 12C management bus and is essential for correct operation.

For SwitchBlox Rugged to Rugged SOM (managed) applications, you must connect the pin header in a right justified position,
so that the 12C pins (pins 1 and 2) are connected between both boards. This allows Rugged SOM to access the 12C
management bus on SwitchBlox Rugged.

Back to Back operation (two SwitchBlox Rugged)

Managed operation (SwitchBlox Rugged + Rugged SOM)
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SWD Programming Header
A programming header on the back of the board allows firmware to be flashed onto an STM32 microcontroller, when installed
on SwitchBlox Rugged.

GND
SWDCLK ~ oa ¢ 991‘ ‘ RESET
SWDIO 3 Cpocw ‘.‘ 3.3V

R64E B

This header allows access to the SWD port on the onboard STM32 microcontroller, and requires the use of a 6-pin needle
adapter such as the J-Link 6-pin needle adapter along with an in-circuit programmer such as the J-Link.

External LED header

An external LED header on the back of the board allows port activity indicator signals to be brought off - board for
integration into a chassis. The LED signals are provided in a common anode configuration. The anode of all external LEDs
should connect to the 3.3V on the External LED header, and the cathode of the external LED should connect to the
corresponding “Px” connection on the header. These connections already include a 1k Q current limiting resistor in series
with the cathode connection; this means you do not need to add an external current limiting resistor.

Pinout and an example of how to connect an external LED.

ri B L -
ape 3IVIPS5P4P3P2P1
1a b

o

: SwltchBlox Rugged ©
§ilc 3V3PS5P4P3P2P1

SN L LR External LED.

IHeagIer ©.:-_-.:TP3:_

W
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CONNECTORS AND ASSOCIATED MATING PARTS
Connector on board Mating header Crimp used Wire used
5037630691 5037640601 5037650098 UL1061, 28BAWG

LED breakout cable diagram

UART Header

The board contains a 3.3V TTL level serial (UART) breakout header that connects directly to the embedded microcontroller.
This allows an external device to be connected to the board for the purposes of switch management. At time of writing, this
feature is unimplemented; in the future, this will take the form of a command line interface that allows parameters of the
switch to be managed.

N\
UART_RX UART_TX GND 3V3

UART_RX is an input to SwitchBlox Rugged, and needs to be connected to TX on the connected device. UART_TX is an
output from SwitchBlox Rugged and needs to be connected to RX on the connected device.

Note that there is no protection on these pins, they are connected directly to the onboard microcontroller. It is crucial to
ensure that the connected device is also a 3.3V level TTL serial port, and that the grounds between both devices are
connected. This UART port is designed for short connections within a subassembly, it is not suited to long cable runs across
noisy environments (RS485 is a better alternative for such applications).
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CONNECTORS AND ASSOCIATED MATING PARTS
Connector on board Mating header Crimp used Wire used
10114829-10104LF 10114826-00004LF 500798000 UL1061, 28AWG

3V3

GND
TX
RX

UART cable diagram

Other Interfaces
LEDs
There are 12 LEDs on SwitchBlox Rugged in total. Five of the LED signals can be taken off board.

The 3.3V Power Indicator LED (Green) indicates that voltage is present on the 3.3V line. It should be solid green in normal
operation.

Each Port Activity LED (Green) corresponds to a specific port. They indicate activity on each port and will blink when there
is traffic on a port. They should be solid off when a port is not connected to any device, and they should blink under
normal operation. A solid green LED indicates either constant traffic, or a fault with the port.

The PoE on Port Indicator LEDs (Orange) indicates which of the ports currently has PoE injected onto it. This can be
toggled on a port-by-port basis using the PoE Select DIP switch. These LEDs are no longer populated from revision F and
onwards, because the PoE functionality has been deprecated.

The RGB LED is controlled entirely by the onboard microcontroller, therefore is only used in managed applications for
signaling status.
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SOFTWARE INTERFACES

Static Firmware

Static firmware refers to routines that run on the onboard microcontroller to provide specific switch configurations that are
static from runtime. Such firmware cannot be interacted and is typically used to provide specific combinations of
configurations on the switch. Static firmware is a useful tool for fixing specific issues related to switch connections (such as
auto-negotiation problems) or providing fixed configurations on features such as VLANSs. Static firmware is not a scalable
solution for customer configuration of the switch.

DEVICE CONFIGURATION
Unmanaged Switch

To use SwitchBlox in an unmanaged application requires no configuration. Simply connect a voltage to the voltage input and
connect downstream devices.

*Please refer to Software Interfaces for more information on how to achieve managed switch functionality.

DEVICE CHARACTERISTICS

*Operating in these ranges will reduce the lifetime of the device
Voltage Input Maximum 65V
Storage Temperature -55°C to +105°C
Operating Temperature -40°C to +105°C

Nominal (Test) Ratings

Voltage Input 65V

Notice: Specifications are subject to change without notice. Contact your nearest Amphenol Corporation Sales Office for the latest specifications. All statements, information and
data given herein are believed to be accurate and reliable but are presented without guarantee, warranty, or responsibility of any kind, expressed or implied. Statements or suggestions
concerning possible use of our products are made without representation or warranty that any such use is free of patent infringement and are not recommendations to infringe any
patent. The user should assume that all safety measures are indicated or that other measures may not be required. Specifications are typical and may not apply to all connectors.
AMPHENOL is a registered trademark of Amphenol Corporation. ©2023 Amphenol Corporation REV: PRELIMINARY
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40-60 Delaware Avenue

Sidney, NY 13838
amphenol-aerospace.com | amphenolmao.com
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