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1. Overview
The RS6541AW is the latest member of our PCIe Gen4 NVMe RAID Enclosure product family.

HighPoint RocketStor series NVMe RAID Enclosures are ideal for Industrial and Media applications
that require a compact, external storage solution capable of delivering uncompromised transfer
performance. Each Enclosure is powered by HighPoint’s industry proven NVMe RAID technology,
and can be easily installed into most computing platforms with a dedicated PCle 4.0 x16 slot.

HighPoint External NVMe RAID Enclosures are available in 4-bay form-factors, and can support
U.2/U.3 SSD form factor. The robust, aluminum construction naturally whisks away heat from the
hosted NVMe media and critical componentry. The Comprehensive Temperature Monitoring &
Management solution enables administrators to have full control over fan speed, audible alarm and
LED indication.

1.1. Key Features

 Dedicated PCIe 4.0 x16 host interface

 Support data transfer rate 32GB/s

 Provide one CDFP host port

 Support four dedicated U.2/U.3 NVMe devices

 Provide a full-height bracket and a low-profile bracket

 True SSD Hot-Swap capability

 Software Secure Boot (Support Windows only)

 Hardware Secure Boot

 Support the following Operating Systems:

- Microsoft Windows

- Linux

1.1.1. Hardware Secure Boot

The secure boot feature permits only authenticated firmware to execute. The switch boots the root of
the trusted firmware from the internal boot ROM(IBR)and uses that firmware to authenticate the
external firmware stored in the SPI flash and prevent the execution of unauthenticated code.
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2. RS6541AW Hardware Description

2.1. RS6541AW Layout

The layout of the RS6541AW is presented in four parts.

2.1.1. Controller card--Front View

The following figure shows the key components of the controller card.

○1 ○2 ○3 ○4

○5 ○6 ○7



RS6541AWNVMe RAID Enclosure User Guide

HighPoint Technologies, Inc 4

The following table describes the key components of the controller card.

Table 1: Key component of the controller card

Number Type Description

○1 CDFP Connector One CDFP connector. Connect the controller card by CDFP cable to the
Enclosure.

○2 Bracket Full-height bracket (optional low-profile bracket included).

The controller card is secured to the chassis by a bracket.

○3 PCIe Host Interface PCIe 4.0 x16 host interface. The interface between the controller card and the
host system. With the PCIe interface, this connector provides power to the
board.

○4 Cooling System Passive Heatsink.

Used to dissipate heat from electronic components prone to heat generation.

○5 Diagnostic LED CDFP Status LED and Host Status LED.

 CDFP Status LED -- The status of CDFP status connected with the
Enclosure.

 Host Status LED -- The state of RS6541AW PCIe bandwidth.

○6 Beeper This beeper is for factory commissioning only.

○7 Chip Broadcom PEX 88048 chip.
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2.1.2. Controller card--Diagnostic LED View

The following figure shows the LED Indicators of the controller card.

The following table describes the LED indicators of the controller card.

Table 2: LED Indicators of the controller card

LED Color Status Description

Host Status LED OFF The controller card is powered off.

Note: The following represents the bandwidth status of the controller card.

Solid Green PCIe 4.0 x16.

Solid Yellow PCIe 4.0 x8, or PCIe 3.0 x16.

Solid Cyan PCIe 4.0 x4 or PCIe 3.0 x8.

Solid White PCIe 3.0 x4.

Solid Red Not appear as above.

CDFP Status LED OFF The Enclosure is powered off.

Solid Green The CDFP status is working at PCIe 4.0 with 4 x4 Mode.

Flash Green The CDFP status is working at not PCIe 4.0 but 4 x4 Mode.

CDFP Status LEDHost Status LED
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2.1.3. Enclosure--Front View

The following figure shows the key components of the Enclosure front panel.

○1 ○6

○2 ○5

○3

○4 ○7

The following table describes the key components of the Enclosure front panel.

Table 3: Key components of the Enclosure front panel

Note: The reset status includes the following:

 Sleep

 Hibernate

 Reboot

 Shutdown

Number Type Description

○1 Status LED The status of the Enclosure, cable connection, RAID array, fan speed,
Enclosure temperature and SSD temperature.

○2 PCIe LED The bandwidth status of the disk in the Enclosure and the reset status of the
Enclosure.

○3 RAID LED The status of the RAID array.

○4 HighPoint Logo LED The connection status of CDFP cable and reset status of host system.

○5 Tray LED The I/O status of the current disk.

○6 Drive tray eject button Provides positive spring pressure for locking trays.

○7 Tray Used to fix the position of the disk and prevent it from shifting.
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The following table describes the Status LED, PCIe LED, RAID LED, HighPoint Logo LED and Tray
LED indicators of the Enclosure.

Table 4: LED Indicators of the Enclosure

LED Color Status Description

Status LED Note: If the host system is in reset status, the Status LED status will remain as before.

OFF The Enclosure is powered off.

Solid Blue The PCIe, RAID, HighPoint Logo LED are all in blue status.

Solid Yellow The LED will turn to yellow when any of the following
conditions are triggered.

 The CDFP cable is not connected.

 The bandwidth status of disk in the Enclosure is not
PCIe 4.0 x4.

 The RAID array is not normal status.

Solid Red The LED will turn to red when any of the following
conditions are triggered.

 The SSD temperature is > its warning temperature
threshold.

 The Enclosure temperature is > 80℃.

 The fan speed is < 100 RPM.

PCIe LED Note: Before entering the system, the PCIe LED will appear to flash blue. This is because the
system and Enclosure communication is not yet complete. After waiting for a few seconds for
the communication to be completed, the PCIe LED will solid blue normally.

OFF The Enclosure did not get the disk infomation or the host
system is in a reset status.

Solid Blue The bandwidth status of disk in the Enclosure is PCIe 4.0 x4.

Flash Blue The LED blinks blue to indicate that the bandwidth status of
disk in the Enclosure is not PCIe 4.0 x4.

RAID LED Note: If the host system is in reset status, the RAID LED status will remain as before.

OFF There is no RAID array.

Solid Blue The RAID array is in normal status.

Flash Blue The LED blinks blue to indicate that the RAID array is in
initiating status.

Solid Yellow The RAID array is in critical or uninitial status.

Flash Yellow The LED blinks yellow to indicate that the RAID array is in
rebuilding or verifying status.

Solid Red The RAID array is in disabled status.

HighPoint Logo
LED

OFF The Enclosure is powered off.

Flash Yellow The LED blinks yellow to indicate that the CDFP cable is
not connected or the host system is in a reset status.

Solid Blue The CDFP cable is connected.
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Tray LED OFF This disk was not detected or one of the Enclosure and the
host system has powered off.

Solid Blue The disk is inserted.

Fast Flash Blue The LED blinks blue at 4 Hz to indicate that the disk is in
active (I/O) status.

Fast Flash Red The LED blinks red at 4 Hz to indicate that the disk is in
located (Identify) status.

Slow Flash Red The LED blinks red at 1 Hz to indicate that the disk is in
rebuilding status.

Note: Blue LED may be also ON and it may cause red LED
into purple.

Solid Red The disk has failed.
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2.1.4. Enclosure--Rear View

The following figure shows the key components of the Enclosure rear panel.

○3 ○4 ○5 ○6 ○7 ○8

○2

○1

The following table describes the key components of the Enclosure rear panel.

Table 5: Key components of the enclosure rear panel

Number Type Description

○1 Kensington Lock Optional slot for Kensington Lock.

○2 Power Switch ON/OFF Switch.

To shut down the whole power of the Enclosure.

Note: Press I for power on, press O for power off

○3 Mute Button Used to mute the beeper of the Enclosure.

The beeper will appear in the following 3 beeping statuses:

Notes:

1 means alarming, and 0 means not alarming.

This setting takes effect temporarily, not permanently.

1-0-1-0-1-0 The SSD has failed.

Note: This beeper will not be triggered if the driver is not installed
on the host system.

1-0-0-1-0-0 The beeper will chirp when any of the following conditions are
triggered.

 The Fan Speed is ＜100RPM.

 The Retimer chip temperature is ＞100℃.

 The SSD temperature is ＞ the SSD warning threshold.

1-1-1-1-1-1 Both “1-0-1-0-1-0” and “1-0-0-1-0-0” above occur simultaneously.

○4 100M Ethernet RJ45 Used monitor the RS6541AW via an internet connection.
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Port

(Functions not
supported yet)

 DHCP/ Static: Support DHCP to allocate the IP Address and could assign
the IP address manually.

 SSDP embedded: The device will report its IP/ Mac/ SN/ Name to the local
network so that application program could know how many HighPoint
Devices in the local network and list them quickly.

 User Management: Only one user support and only one session could be
supported.

 Command Support: The command in the MCU spec are supported for both
Ethernet and USB.

○5 Fan A built-in Low-Decibel fan. Used to dissipate heat from disks that are prone to heat
generation.

Smart Fan
Control

Lower Speed:

Situation 1: The SSD temperature temperature is ＜50°C.

Situation 2: The chipset temperature is ＜65°C.

Linear Speed:

Situation 1: The SSD temperature is between 50°C and 60°C.

Situation 2: The Broadcom chipset temperature is between 65°C

and 75°C.

Full Speed:

Situation 1: The SSD temperature is ＞60°C.

Situation 2: The Broadcom chipset temperature is ＞75°C.

Note: The fan speed choice depends on the higher temperature of the SSD or
Enclosure chipset.

Manual Fan
Control

0: Ultra Low Speed (Around 800 RPM)

1: Low Speed

2: Medium Speed

3: High Speed

4: Full Speed

○6 CDFP Connector Upstream Port for the Enclosure.

Used to connect the controller card via CDFP cable.

○7 USB-C Port

(Functions not
supported yet)

USB 2.0 Suppoerted.

The Command in the MCU spec are supported for both Ethernet, USB.

○8 AC Power IN Used to connect the AC power cord.



RS6541AWNVMe RAID Enclosure User Guide

HighPoint Technologies, Inc 11

2.2. PCIe Host Interface

The RS6541AW’s PCIe 4.0 host interface provides maximum transmission. Other PCIe host interface
features include the following:

 16-lane PCIe host interface

 Support of x16 link width

 16-lane aggregate bandwidth of up to 32GB/s

2.3. CDFPConnector

The RS6541AW has four channels. Other features include the following:

 Dedicated PCIe 4.0 x4 per port

 Supports up to four NVMe devices (up to x4 lanes, U.2/ U.3 media)

 Data transfer at 8GB/s

2.4. Basic Specifications

The following table describes the basic specifications of the RS6541AW.

Table 6: Basic Specifications of RS6541AW

Model RS6541AW

Controller Card Form Factor LP-MD2, Single Width

Power consumption Full load power consumption: 63.08W
No load power consumption: <10W

Power supply PCIe: 12V, 3.3V

Work temperature +5°C ~ + 55°C

Storage temperature -20°C ~ +80°C

MTBF (Mean Time Before Failure) 920,585 Hours
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3. Controller Card Connector

3.1. CDFPConnector Pin Designation

The controller card has one CDFP connector.

The following figure shows the connector pin designation.
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3.2. CDFPConnetor Pinout

The following table defines the RS6541AW’s controller card CDFP connector pinouts.

Table 7: Connetor Pinouts

Pin Name Pin Name

G1 GND G11 GND

A1X TX14P B1X TX15P

A1Y TX14N B1Y TX15N

G2 GND G12 GND

A2X TX12P B2X TX13P

A2Y TX12N B2Y TX13N

G3 GND G13 GND

A3X TX10P B3X TX11P

A3Y TX10N B3Y TX11N

G4 GND G14 GND

A4X TX8P B4X TX9P

A4Y TX8N B4Y TX9N

G5 GND G15 GND

A5X REF0_CLK+ B5X CDFP_ID_0

A5Y REF0_CLK- B5Y CDFP_ID_1

G6 GND G16 GND

A6X TX06P B6X TX7P

A6Y TX06N B6Y TX7N

G7 GND G17 GND

A7X TX4P B7X TX5P

A7Y TX4N B7Y TX5N

G8 GND G18 GND

A8X TX2P B8X TX3P

A8Y TX2N B8Y TX3N
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G9 GND G19 GND

A9X TX0P B9X TX1P

A9Y TX0N B9Y TX1N

G10 GND G20 GND

A10X RESET1# B10X PRSNT1#

A10Y GPIO0 B10Y PRSNT2#

G31 GND G41 GND

C1X RX14P D1X RX15P

C1Y RX14N D1Y RX15N

G32 GND G42 GND

C2X RX12P D2X RX13P

C2Y RX12N D2Y RX13N

G33 GND G43 GND

C3X RX10P D3X RX11P

C3Y RX10N D3Y RX11N

G34 GND G44 GND

C4X RX8P D4X RX9P

C4Y RX8N D4Y RX9N

G35 GND G45 GND

C5X I2C0_CLK D5X I2C1_CLK

C5Y I2C0_SDA D5Y I2C1_SDA

G36 GND G46 GND

C6X RX6P D6X RX7P

C6Y RX6N D6Y RX7N

G37 GND G47 GND

C7X RX4P D7X RX5P

C7Y RX4N D7Y RX5N

G38 GND G48 GND

C8X RX2P D8X RX3P
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C8Y RX2N D8Y RX3N

G39 GND G49 GND

C9X RX0P D9X RX1P

C9Y RX0N D9Y RX1N

G40 GND G50 GND

C10X GPIO1 D10X GPIO2

C10Y RESET2# D10Y GPIO3

G21 GND G51 GND

G22 GND G52 GND

G23 GND G53 GND

G24 GND G54 GND

G25 GND G55 GND

G26 GND G56 GND

G27 GND G57 GND

G28 GND G58 GND

G29 GND G59 GND

G30 GND G60 GND
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4. Cable Accessory
The RS6541AW provides a cable that enables the controller card to have a configuration of
U.2/U.3NVMe SSDs via CDFP connectors.

The following sections describe the cable pinout and connection diagrams for the supported cable
accessory.

4.1. CDFP-CDFP-1M Gen4 Cable

CDFP Host to CDFP Device cable. Length 1M.

4.1.1. Cable Diagram

4.1.2. Cable Drawings and Pinouts

The following figure shows the pinout for the HighPoint CDFP-CDFP-1M Gne4 cable, one x8 CDFP
to one x8 CDFP connection.

CDFP

CDFP
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5. RS6541AW Installation Instructions
1. Use a wired ESD wrist strap that is properly grounded.
2. Unpack and remove the RS6541AW and check it for damage. If it appears damaged, please get in

touch with HighPoint Technical Support.
3. Press the drive tray eject button to eject the eject mechanisms.

4. Hold the eject mechanisms and horizontally remove the drive tray out of the Enclosure.

5. Carefully insert the U.2/ U.3 NVMe SSD into the drive tray.

6. Secure it with the provided mounting screws.

7. Slide the drive tray into the Enclosure slot and push it to the rear of the Enclosure.
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8. Close the eject mechanisms to lock the drive tray.

9. Connect the CDFP cable to the controller card’s external port.

10. Connect the other end of the CDFP cable to the Enclosure’s CDFP port (rear panel).

11. Connect the UL power cord to the rear of the Enclosure and connect it to an AC power source.

12. Insert the controller card into the motherboard’s PCIe x16 slot.
13. Switch on the Enclosure power switch to power up the Enclosure, then power up the motherboard.

Note: Ensure the NVMe SSDs are installed before powering on and using the Enclosure!
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6. Revision History

6.1. Version 1.00, December 25, 2024

Initial version.

6.2. Version 1.01, June 23, 2025

Adjust the description format of the Host Status LED (be more concise).

6.3. Version 1.02, August 22, 2025

Change CDFP-CDFP-1M Cable to CDFP-CDFP-1M Gen4 Cable.
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