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Safety Precautions
Precautions and Instructions

• Prior to powering on the controller, ensure that the correct power range is being
used.

• Ensure there is a sufficient cooling airflow to maintain the temperature of the
controller board. If the controller board overheats it may be permanently damaged.

• Be sure that the rack cabinet into which the controller will be installed provides
sufficient ventilation channels and airflow circulation around the controller.

• Handle controller carefully and gently. Avoid touching PCB boards and connector
pins.

• To comply with safety, emission, or thermal requirements, none of the covers or
replaceable modules should be removed. Make sure that during operation, all covers
are securely in place.

• Provide a soft, clean surface to place your controller on before working on it.
Servicing on a rough surface may damage the exterior of the chassis.

ESD Precautions

Observe all conventional anti-ESD methods while handling system modules.  The use of
a grounded wrist strap and an anti-static work pad are recommended.  Avoid dust or
debris in your work area.

About This Manual
This manual:

• Introduces the SentinelRAID 170 controller.

• Describes all the SentinelRAID 170 active components.

• Provides recommendations and details about the controller hardware installation
process.

•  Briefly describes how to monitor the controller.

• Describes how to maintain the controller.

This manual does not:

• Describe components that are not user-serviceable.

• Describe the configuration options of firmware, using terminal emulation programs,
or the RAIDWatch GUI that came with your subsystem.



Who should read this manual?
This manual assumes that its readers are experienced with computer hardware installation
and are familiar with RAID controllers.

Related Documentation

• Generic Operation Manual

• RAIDWatch User’s Manual

These two documents can be found in the CD included with your subsystem package.

Conventions
Naming

From this point on and throughout the rest of this manual, the SentinelRAID series is
referred to as simply the “controller” and SentinelRAID is frequently abbreviated as
“SR.”

Warnings

Warnings appear where overlooked details may cause damage to the equipment or result
in personal injury.  Warnings should be taken seriously.  Warnings are easy to recognize.
The word “warning” is written as “WARNING,” both capitalized and bold and is
followed by text in italics. The italicized text is the warning message.

Cautions

Cautionary messages should also be heeded to help you reduce the chance of losing data
or damaging the system.  Cautions are easy to recognize. The word “caution” is written
as “CAUTION,” both capitalized and bold and is followed by text in italics. The
italicized text is the cautionary message.

Notes

These messages inform the reader of essential but non-critical information. These
messages should be read carefully as any directions or instructions contained therein can
help you avoid making mistakes. Notes are easy to recognize. The word “note” is written
as “NOTE,” both capitalized and bold and is followed by text in italics. The italicized
text is the cautionary message.

Lists

Bulleted Lists: Bulleted lists are statements of non-sequential facts. They can be read in
any order. Each statement is preceded by a round black dot “•.”

Numbered Lists: Numbered lists are used to describe sequential steps you should follow
in order.



Software and Firmware Updates
Please contact your system vendor or visit Infortrend’s FTP site (ftp.infortrend.com.tw)
for the latest software or firmware updates. NOTE that the firmware version installed on
your system should provide the complete functionality listed in the specification
sheet/user’s manual. We provide special revisions for various application purposes.
Therefore, DO NOT upgrade your firmware unless you fully understand what a firmware
revision will do.

Problems that occur during the updating process may cause unrecoverable errors and
system down time. Always consult technical personnel before proceeding with any
firmware upgrade.
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Chapter 1
Introduction

1.1. Product Overview
1.1.1 Product Introduction

This hardware manual briefly introduces the SentinelRAID 170 (SR 170) 320MB/second
SCSI (SCSI-320) -to-SCSI RAID controller shown in Figure 1-1.

Figure 1-1: SentinelRAID SCSI-to-SCSI RAID Controller

The SR 170 controller is designed to meet the high availability, high performance, and
extreme fault tolerant demands placed on RAID controllers operating in today’s most
extreme storage environments. The controller uses RAID technology to endow a host
system with high-speed, fault-tolerant disk storage operation. The SR 170 controller is an
ideal solution for weaving multiple hard drives into one or more contiguous volumes as
well as enhancing storage availability, integrity, and performance.

With high-speed SDRAM modules and firmware in flash memory, a PowerPC® RISC
CPU performs all RAID functions on the SR 170 controller, which supports RAID 0, 1
(0+1), 3, 5, 10, 30, 50, or JBOD RAID storage to any host system equipped with a SCSI-
320 interface.  The controller’s operation is completely independent of the host operating
system.

Four VHDCI SCSI connectors at the back of the controller board facilitate the connection
of the four SCSI-320 I/O channels to external hosts and drives. All the I/O channels can
be configured either as host or drive. Other external interfaces include two COM ports
and an RJ-45 Ethernet connector. The COM 1 port is used for serial communications and
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connects to a PC hyper-terminal that is used to configure the controller and the subsystem
in which it is embedded. The LAN port enables the controller to connect to the web-
based RAIDWatch™ management program that enables you to manage your controller
from anywhere in the world. Two power supply unit (PSU) connectors ensure the
controller can be connected to dual-redundant power supplies.

An LCD panel is conveniently attached to the front of the controller box and can also be
used for controller configuration and troubleshooting. The LCD panel has three
navigation buttons and three status-indicating LEDs.

1.1.2 Enclosure

The SR controller enclosure is divided into a front and rear section.

1.1.2.1 Controller Box
The controller box contains both the controller board and the separately purchased,
independently installed DIMM modules. Two optional items, the daughter board and the
battery backup unit (BBU) module, are also installed in the controller box. To access the
controller board it is necessary to remove the top cover of the controller box. The top
cover is secured to the controller box with four retention screws, two on each side.

WARNING:
Although the controller board can be accessed by removing the enclosure top cover, it
should always be remembered that the controller board is a very sensitive component
and can be easily damaged. When accessing the controller board it is imperative that
all safety precautions stipulated in Chapter 2 are strictly adhered to.

1.1.2.2 Front Side
The LCD panel located on the front panel is used to configure and manage the controller
and storage devices to which it is attached. It is connected to the controller board with a
ribbon cable.

1.1.2.3 Rear Side
The rear side of the SR controller chassis provides access to the SCSI-320 connectors,
power cord sockets, RS-232C serial port, I2C connector and battery connector.

1.1.2.4 Mounting Holes
The controller can be installed into an industrial standard 5.25-inch half-height canister.
To secure the controller within an enclosure chassis, screws must be inserted through the
enclosure’s mounting rails, into the four mounting holes on the sides of the controller.
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Figure 1-2: SR Enclosure Canister Mounting Holes

1.2. SR Components
1.2.1 LCD Panel

Figure 1-3: LCD Panel

The LCD panel shown in Figure 1-3 consists of a 16x2 character LCD screen with two
navigation buttons (labeled as   in Figure 1-3), three status-indicating LEDs
(POWER, BUSY and ATTEN), an enter button (labeled ENT) and an escape button
(labeled ESC).  The LCD front panel provides full access to all RAID configurations and
monitoring. After powering up the controller, the initial screen will show the controller
model name. A different name may be assigned for the system or different arrays. This
will enable easier identification in a topology with numerous arrays.

1.2.2 Controller Board

WARNING:

The controller board is a very sensitive component that can be easily damaged. When
working with the controller board make sure all safety precautions are strictly
adhered to. Failure to adhere to these safety instructions can result in severe damage
to the controller board.

The heart of the SR 170 controller is the SCSI-to-SCSI controller board (see Figure1-4).
The controller board has four SCSI-320 I/O channels (CH0, CH1, CH2 and CH3). Two
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upgrade sockets allow for the installation of a daughter board that facilitates the addition
of four SCSI-320 I/O channels. All I/O channels (both base channels and expansion
channels) can be configured as either host or drive channels.

The controller board also comes with a 68-pin SDRAM DIMM socket that facilitates the
installation of a 64MB to 1GB SDRAM DIMM module. A variety of other onboard
connectors and jumpers facilitate the connection of a variety of accessory components
like battery module charger boards. These jumpers and connectors are listed in Table 1-1.

Connector Type Label Description

Daughter Board
Connectors

JP1 and JP13 These two connectors are used if an
expansion daughter board is being installed
on the controller module.

Battery Charger
Board Connector

JP6 and JP11 These connectors are used to mount the
optional battery charger board onto the
controller board.

LED Connectors JP2, JP3, and JP4 Partner Failed! (JP2), Not Ready (JP3) and
Ready (JP4)

Not Mask Interrupted
(NMI)

JP5 Only used by Infortrend for debugging.

Reset JP7 Used to reset the controller

LCD Type Selection JP10 Only used by Infortrend for testing.

LCD Connector JP14
This jumper is used to connect the LCD
screen to the controller board with a ribbon
cable.

Restore Firmware
Default

JP19 This jumper is used to restore the firmware
default settings.

Front Panel Fan
Status Detect

JP22 Helps to determine the operational status of
the fans at the back of the front panel.

Table 1-1: Controller Jumpers and Connectors

 The jumpers listed in Table 1-1 above are all located at the front of the controller board.
(See Figure1-4)
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Figure1-4: Controller Board (Front)

1.2.3 Interfaces

The external interfaces (see Figure1-5) are all located at the back of the controller board
and are easily accessible at the rear of the controller enclosure. These interfaces include
the SCSI-320 I/O channel connectors, power cord sockets, RS-232C serial port
connector, I2C connector and battery connector. The backplane interfaces are fully
described in Table 1-2. Their locations are shown in Figure1-5.
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Connector Type Label Description

SCSI-320 Connectors CH0, CH1, CH2 and CH3 68-pin VHDCI connectors that facilitate the
connection of the SCSI-320 I/O channels to
external devices.

I2C Connector J3 I2C supports the monitoring of remote
enclosure devices.

Battery Connector J1 Allows an optional battery backup unit (BBU)
to be connected to the system.

COM1 and COM2
Connector

JP16 and JP17 These connectors are used for serial port
communications. One COM port (COM1) can
be used for terminal emulation.

SCSI Terminators JP20 This 8-pin jumper is used to terminate the
different I/O channels.

RJ-45 Ethernet
Connector

JP23 This connector provides users with access to
LAN and web-based management of the
controller.

Table 1-2: Controller Board Interfaces

Figure1-5: Controller Board (Rear)
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1.3. SR Accessory Items
The following items are not installed on the controller but come in the accessory box and
can be used with the SR controller.

1.3.1 Serial Cable

The IFT-9512 RS-232C serial cable allows the serial RS-232C serial communications
connector at the rear of the board (J2) to be connected to a PC hyper-terminal, which
enables a RAID array manager to easily manage and configure the storage array to which
the controller is connected.

1.3.2 Null Modem

 The null model is a signal converter; please refer to Appendix D for more details.

1.3.3 Ethernet Cable

The receptacle side is shaped like a DB-9 connector and can be attached to the back panel
of the enclosure using the mounting positions of a serial port header to connect to the
outside of the enclosure.

1.3.4 Bezel Key

The IFT-9531 is used to remove the LCD front panel from the controller canister. The
only time the LCD front panel needs to be removed is when the controller board needs to
be accessed.

1.4. Separately Purchased Accessory Items
The following items are required to run the SR controller. You must purchase them
separately and install them yourself.

1.4.1 DIMM Modules

The SR controllers support PC-133 SDRAM DIMM modules with ECC support and
capacities between 128MB and 1GB. DIMM modules must be separately purchased and
installed by the end user. The SDRAM DIMM module socket is located on the controller
board and can only be accessed by removing the top cover of the controller enclosure.

NOTE:

Although the hardware is able to support a minimum SDRAM DIMM module size of
128MB, it is recommended that DIMM modules with a minimum capacity of 256MB
are used.
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1.4.2 SCSI Cables

SCSI cables are required to connect the 68-pin connectors on the backplane to the SCSI-
320 drives and SCSI-320 hosts. When purchasing SCSI-320 cables, select cables of the
highest quality that are produced by a reputable manufacturer. To ensure optimum SR
controller performance it is necessary to use proper, high quality, durable SCSI-320
cables. Failure to do so will result in downgraded performance. Please contact the SR
controller vendor for a list of compatible cables.

1.4.3 Power Connector

Two four-pin power cord connectors are located on the right and left sides at the back of
the controller board. These connectors facilitate the power supply connection.

1.4.4 I2C Signal Compatible Cables

These cables are required for enclosure device monitoring.

1.5. Optional Items
1.5.1 Battery Backup Unit (BBU)

The controller operates using cache memory.  However, if the controller operates with
write-back caching and a power failure occurs, the cache memory may contain buffered
data that has not been made permanent on hard disks.

The buffered data is not retrievable when power returns unless backup power has been
provided.  The combination of the optional, separately purchased IFT-9070D battery
charger board (Figure 1-7) and IFT-9010D BBU module (Figure 1-6) allows two battery
packs to be daisy-chained for longer backup time and each BBU can sustain the cache
memory for 72 hours. The IFT-9519D extension cable can be used to cascade multiple
cell packs or to extend the connection between the controller and cell pack.

Each battery in the cell pack has a storage capacity of 3A/H when fully charged, and
three cells are used for a total of 3.6V source.  The charger circuit on the IFT-9070D
provides a 160mA charge until either a ninety-minute time limit has been surpassed or
the temperature limit of 65ºC is reached.  After fast charging, the charger will shift to a
trickle stage until the charge is full.
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Figure 1-6: IFT-9010D BBU Module

Figure 1-7: IFT-9070D Battery Charger Board

1.5.2 Daughter Board Expansion

The installation of an optional daughter board makes four additional SCSI-320 I/O
channels available.

1.6. Environmental Requirements
When installing and running an SR controller, the following environmental
considerations must be taken into account.

1.6.1 Power Supply Requirements

Two power cord connectors facilitate the connection of two redundant power supply units
(PSUs). If redundant PSUs are used and one PSU fails, the second PSU continues to
supply power to the SR controller. The SR power requirements are listed below:

Input Voltage +5VDC, +12VDC
Power Consumption (5V)

 Full Loading: 5.5A
 Idle: 3.5A
 Power-up: 4A

When purchasing a PSU, the power requirements listed above must be taken into
consideration. Please contact the SR controller vendor for a list of compatible PSUs.
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1.6.2 Cooling Requirements

Proper SR controller cooling is required to ensure that the temperature of the critical
controller board components does not exceed the operational temperature range. The
main components on the controller board that can overheat are:

ASIC 133
CPU
SCSI Chip(s)

The temperature of these items cannot exceed 80°C. Of the three items listed, the CPU
will heat up the most. To pre-empt overheating of the CPU, a heat sink has been mounted
on top of the CPU. The heat sink is separated from the CPU with thermal grease.

Prior to installing and powering on the SR controller, it is imperative that you ensure that
there is sufficient cooling of the controller.

1.7. SR Controller Monitoring
The SR controller comes with a number of different monitoring methods that enable you
to constantly be updated on the status of the controller and the storage array to which it is
connected.

1.7.1 I2C Bus

The I2C bus allows for the status monitoring of a number of different devices like power
supplies and cooling fans.

1.7.2 LED Indicators

The LCD front panel has three LED status indicators that show that the power is on,
when there is activity on the I/O channels, and when an error message appears on the
LCD screen itself.

1.7.3  Firmware (FW) and RAIDWatch GUI

Firmware: The firmware is pre-installed software used to configure the controller. The
FW can be accessed through either the front panel LCD module or a terminal emulation
program that is installed on an external computer connected to the host.

RAIDWatch: RAIDWatch is a premier web-based graphics user interface (GUI) that can
be installed on a remote computer and accessed via the web.



SentinelRAID 170 Installation and Hardware Reference Manual 

1-12 SR Controller Monitoring

This page is intentionally
left blank.


	SentinelRAID 170_HMN_v1.1
	Front
	Contact Information
	Copyright 2004
	Warnings and Certifications
	Table of Contents
	CHAPTER 1: INTRODUCTION
	CHAPTER 2: INSTALLATION
	CHAPTER 3: CONTROLLER MONITORING
	CHAPTER 4: CONTROLLER CONNECTIONS AND OPERATION
	CHAPTER 5: CONTROLLER MAINTENANCE
	APPENDIX A: SENTINELRAID FEATURES
	APPENDIX B: HARDWARE SPECIFICATIONS
	APPENDIX C: HARDWARE TROUBLESHOOTING
	APPENDIX D SPARE PARTS AND ACCESSORIES
	APPENDIX E: CONNECTORS AND JUMPER IDENTIFICATION

	Safety Precautions
	Precautions and Instructions
	ESD Precautions

	About This Manual
	Who should read this manual?
	Related Documentation
	Conventions

	Software and Firmware Updates


	Chapter 1: Introduction
	1.1. Product Overview
	1.1.1 Product Introduction
	1.1.2 Enclosure
	1.1.2.1 Controller Box
	1.1.2.2 Front Side
	1.1.2.3 Rear Side
	1.1.2.4 Mounting Holes


	1.2. SR Components
	1.2.1 LCD Panel
	1.2.2 Controller Board
	1.2.3 Interfaces

	1.3. SR Accessory Items
	1.3.1 Serial Cable
	1.3.2 Null Modem
	1.3.3 Ethernet Cable
	1.3.4 Bezel Key

	1.4. Separately Purchased Accessory Items
	1.4.1 DIMM Modules
	1.4.2 SCSI Cables
	1.4.3 Power Connector
	1.4.4 I2C Signal Compatible Cables

	1.5. Optional Items
	1.5.1 Battery Backup Unit (BBU)
	1.5.2 Daughter Board Expansion

	1.6. Environmental Requirements
	1.6.1 Power Supply Requirements
	1.6.2 Cooling Requirements

	1.7. SR Controller Monitoring
	1.7.1 I2C Bus
	1.7.2 LED Indicators
	1.7.3 Firmware (FW) and RAIDWatch GUI
	1.7.4 Audible Alarms






