EDGECORE Networks Corporation

Edgecore AS7315-27X

Fan Module CPLD Specification

Revision 1.0

x%a

* ﬁ
\3 [ T 2 9 7&; "4
ﬁ ‘f . . " ” - K,‘ &’
[ P = 7 ¥ R,
>Y, . &
y W
\ * 1‘
> 1 TV, €
,,;yv a "' V) { by
YR T2
R o A

OPEN

Compute Project

EDGECORE NETWORKS CORPORATION 2019



Revision History

Revision

Date

Author

Description

1.0

9/25/2019

Jeff Catlin

Initial OCP Release

EDGECORE NETWORKS CORPORATION 2019




Contents

=AY K o] T = TE5) ¥ ] o 2 PPPPPPPPPPPPRt 2
ol =Y o Y=L OO P PSR PPRRRPRPPRE 4
Offset OXO1 CPLD version (REAAONIY) ....ccuieiiiieiiee et eee st e s eetteesteeetaeessteesbeeessseesnseesnsaeesaseeenns 6
Offset 0x04 Fan CPLD Reset (REAd & W) .....ccueiiiie it see ettt ee e site e tee e st e st eenre e sarae e 6
Offset 0x05 Interrupt Status (REAA ONIY) ..oceei ettt rre et e e e e st e e e e sareeenns 6
Offset 0x06 Interrupt Mask (REA ONIY) ....ccccuiieiieeiiie ettt ee e re e sete e s te e e st e e s teeesaeesaseeenns 6
Offset OxOF Fan Module Present (REad ONIY).......eeiuiiiiiieciieecieeciee st e st reeesite e s tee e sve e s taeesreesree e 6
Offset 0x10 Fan Module Direction (REad ONIY) ...cccueueiieieee et 7
Offset 0x12 Front Fan4 Module Speed (Read ONIY) ...coccueiireeciiiee et 7
Offset 0x13 Front Fan3 Module Speed(Read ONIY) ......cocuuiieeciiiie et 7
Offset 0x14 Front Fan2 Module Speed (Read ONIY) ...coccuviieeeciieie ettt e 7
Offset 0x15 Front Fan1l Module Speed (Read ONIY) ...coceeiieeeciiiee et 7
Offset 0x16 Front Fan0 Module Speed (Read ONIY) ...cccuviicviiiiiieciee ettt e e are e s 8
Offset 0x41 Fand Module PWM (REAU& WIITE) ...ccccveieiiieiieeeiiee ettt see e ste e tee e eave e s teeesvaeesrae e 9
Offset 0x42 Fan3 Module PWM (REAA& WILE) ....ccvveieiiireeeeeireee ettt ettt et eeetrreeeeentree e enneeas 9
Offset 0x43 Fan2 Module PWM (REAA& WILE) ....cccuveiiiiireeieeireee ettt ettt eeiree e eetrree e ennbreeeeenneeas 9
Offset 0x44 Fanl Module PWM (REAA& WILE) ....ccvveiiiiiieeeeiireee ettt ceiree e et eearreeeeenbree e eeareeas 9
Offset 0x45 Fan0 Module PWM (Read& WILE) .......ueiiiiiiie ettt ettt et e e 10

EDGECORE NETWORKS CORPORATION 2019 3



Licenses

All semiconductor devices that may be referred to in this specification, or required to manufacture
products described in this specification, will be considered referenced only, and no intellectual property
rights embodied in or covering such semiconductor devices shall be licensed as a result of this specification
or such references. Notwithstanding anything to the contrary in the CLA, the licenses set forth therein do
not apply to the intellectual property rights included in or related to the semi-conductor devices identifies
in the specification. These references include without limitation the reference to devices listed below. For
clarity, no patent claim that reads on such semiconductor devices will be considered a “Granted Claim”
under the applicable Contributor License Agreement for this specification

Feature AS7315-27X
CPU: Intel ® Atom™ Processor C3508,1.6GHZ
CPU DDR SDRAM: 8GB x 2 2400MHz with ECC (SO-DIMM) DDR4
sub-system SPI Flash (Boot): 16MB x 2
M.2 SSD: 32GB MLC
TPM: SLB 9665XT2.0 FW5.63 INFINEON
Management UART RS232 console port (RJ45), Out-band Management Ethernet port (RJ45),
Alarm port on fantray (RJ45).
Timing GNSS GPS Receiver(SMB), Stack Sync (RJ45), 1GE Stack (RJ45), BITS (RJ45),
TOD PPS (RJ45)
MAC BroadcomBCM88470, 300Gbsfull duplex switching
Ethernet Ports | 3x100GE QSFP28 (two support stacking), 4x1/10/25G SFP28 and 20x1/10G SFP+
CPLD Altera SM2210ZF324I5N (FBGA324) and SM1270ZF25615 (FBGA256)
FPGA Altera EP4ACGX30CF2317N
20-Layers, EM891Kfor Mainboard
14-Layers,CPU module
PCB 8-Layers,TG 150 Power Connection Board
4-Layers, TG 150 FAN Board
4-Layers, TG 150Backplane Board
Power Supply Max 300W PSU, DC to DC, 1+1 redundant load-sharing, hot-swappable
Notes: The airflow is left to right (PSU side is inlet) from chassis system view.
Cooling 5 fan-tray modules with 5 pcs of 40mm x40mm x 28mm 12V fans, hot-swappable
L(Depth):299.8+0.5mm(11.8031+0.0196inch) x
Dimension | W(Width):438.4+0.5mm(17.259808 == 0.0196 inch) x H(Height):43.25+0.5
mm(1.7027+0.0196inch)
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As of September 25, 2019, this specification is contributed under the OCP Contributor Licensing
Agreement (OCP-CLA) by the following entities:
Acton Technology Corporation, through its subsidiary Edgecore Networks Corporation

Limitations of the OCP CLA license are noted below:
No Limitations

You can review the signed copies of the OCP-CLA for this specification on the OCP

website. http://www.opencompute.org/products/specsanddesign

Usage of this specification is governed by the OCPHL permissive. You can review this license at
http://www.opencompute.org/participate/legal-documents/

Your use of this Specification may be subject to other third-party rights. THIS SPECIFICATION
IS PROVIDED "AS IS." The contributors expressly disclaim any warranties (express, implied, or
otherwise), including implied warranties of merchantability, non-infringement, fithess for a
particular purpose, or title, related to the Specification. The entire risk as to implementing or
otherwise using the Specification is assumed by the Specification implementer and user. IN NO
EVENT WILL ANY PARTY BE LIABLE TO ANY OTHER PARTY FOR LOST PROFITS OR ANY
FORM OF INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY
CHARACTER FROM ANY CAUSES OF ACTION OF ANY KIND WITH RESPECT TO THIS
SPECIFICATION OR ITS GOVERNING AGREEMENT, WHETHER BASED ON BREACH OF
CONTRACT, TORT (INCLUDING NEGLIGENCE), OR OTHERWISE, AND WHETHER OR
NOT THE OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Address Register R/W Default value
0x01 CPLD version Read Only 0x01
0x04 Fan CPLD Reset Read& Write 0x80
0x05 Interrupt Status Read& Write 0xEOQ
0x06 Interrupt Mask Read& Write 0x00
0x0F Fan Module Present Read Only O0xFF
0x12 Front Fan4 Module Speed Read Only 0x00
0x13 Front Fan3 Module Speed Read Only 0x00
0x14 Front Fan2 Module Speed Read Only 0x00
0x15 Front Fanl Module Speed Read Only 0x00
0x16 Front Fan0 Module Speed Read Only 0x00
0x41 Fan4 Module PWM Read& Write 0x09
0x42 Fan3 Module PWM Read& Write 0x09
0x43 Fan2 Module PWM Read& Write 0x09
0x44 Fanl Module PWM Read& Write 0x09
0x45 Fan0 Module PWM Read& Write 0x09

Table 1 Fan CPLD 1/0 Register Table
Offset 0x01 CPLD version (ReadOnly)

Bit Name R/W | Reset Value Description

7:0 CPLD_ver[7:0] R 001([7:3]: Reserved
[2:0]: CPLD version

Offset 0x04 Fan CPLD Reset (Read & Write)

Bit Name R/W Reset Value Description

7 Reset CPLD R/W 1 | 1: CPLD is placed in normal operation state.
0: CPLD is placed in reset state.

6:0 | (Reserved) R/W 0

Offset 0x05 Interrupt Status (Read Only)

Bit Name R/W Reset Value Description
7 FAN INT R/W 1 | 1: No interrupt
0: There is INTR to CPU
6 FAN idle R/W 1 1: Fan module normal operating
0: Fan module stop operating
5 FAN PW_EN R/W 1 1: Fan power enable
0: Fan power disable
4:0 | (Reserved) R/W 0

Offset 0x06 Interrupt Mask (Read Only)

Bit Name R/W Reset Value Description
7 FAN INT MASK R/W 0 | 1: System Interrupt function enable
0: System Interrupt function disable
6 FAN idle MASK R/W 0 1: System Interrupt function enable

0: System Interrupt function disable

5:0 | (Reserved) R/W 0

Offset 0xOF Fan Module Present (Read Only)

Bit Name R/W Reset Value Description

7:5 | (Reserved) R/W 0

. _______________________________________________________________________________________________|
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4 FANS5 PRES R 1 | 1: Fan5 isn’t inserted
(FAN4) 0: FanS5 is inserted

3 FAN4 PRES R 1 | 1: Fan4 isn’t inserted
(FAN3) 0: Fan4 is inserted

2 FAN3 PRES R 1 | 1: Fan3 isn’t inserted
(FAN2) 0: Fan3 is inserted

1 FAN2 PRES R 1 | 1: Fan2 isn’t inserted
(FAND) 0: Fan2 is inserted

0 FAN1 PRES R 1 | 1: Fanl isn’t inserted
(FANO) 0: Fanl is inserted

Offset 0x10 Fan Module Direction (Read Only)

Bit Name R/W Reset Value Description
7:0 | (Reserved) R/W 0
Offset 0x12 Front Fan4 Module Speed (Read Only)
Bit Name R/W Reset Value Description
7:0 | FAN1_SENSOR R 0 | 0: Fan failed
(FAN4) 1 ~ 255: the number of fan rotations in 600ms

Fan speed (RPM) = Reg_value * 100
EX: register value : 80
The RPM value is 80*100 = 8000

Offset 0x13 Front Fan3 Module Speed(Read Only)

Bit Name R/W Reset Value

Description

7:0 | FAN2_SENSOR

(FAN3)

R 0

0: Fan failed
1 ~255: the number of fan rotations in 600ms
Fan speed (RPM) = Reg_value * 100

EX: register value : 80

The RPM value is 80*100 = 8000

Offset 0x14 Front Fan2 Module Speed (Read Only)
Bit Name R/W Reset Value Description
7:0 | FAN3 SENSOR R 0 | 0: Fan failed
(FAN2) 1 ~ 255: the number of fan rotations in 600ms

Fan speed (RPM) = Reg_value * 100
EX: register value : 80
The RPM value is 80*100 = 8000

Offset 0x15 Front Fan1 Module Speed (Re

ad Only)

Bit | Name | R'W | Reset Value

| Description
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7:0

FAN4_SENSOR
(FANT)

0: Fan failed
1 ~255: the number of fan rotations in 600ms
Fan speed (RPM) = Reg_value * 100

EX: register value : 80

The RPM value is 80*100 = 8000

Offset 0x16 Front Fan0 Module Speed (Read Only)

Bit

Name

R/W

Reset Value

Description

7:0

FAN5_SENSOR
(FANO)

R

0

0: Fan failed
1 ~255: the number of fan rotations in 600ms
Fan speed (RPM) = Reg_value * 100

EX: register value : 80

The RPM value is 80*100 = 8000
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Offset 0x41 Fan4 Module PWM (Read& Write)

Bit Name R/W Reset Value Description
7:4 | (Reserved) R/W 0
3:0 | FAN PWM 1 R/W 1001 | 0100 : 5 x 6.25% = 31.5% duty cycle
(FAN4) 0101 : 6 x 6.25% = 37.5% duty cycle
0110: 7 x 6.25% = 43.75% duty cycle
1110: 15 x 6.25% = 93.75% duty cycle
1111: 16 x 6.25% = 100% duty cycle

Offset 0x42 Fan3 Module PWM (Read& Write)

Bit Name R/W Reset Value Description

7:4 | (Reserved) R/W 0

3:0 | FAN PWM 2 R/'W 1001 | 0100 : 5x 6.25% = 31.5% duty cycle
(FAN3) 0101 : 6 x 6.25% = 37.5% duty cycle

: 7% 6.25% = 43.75% duty cycle

1 15 x6.25% = 93.75% duty cycle
116 x 6.25% = 100% duty cycle

Offset 0x43 Fan2 Module PWM (Read& Write)

Bit Name R/W Reset Value Description

7:4 | (Reserved) R/W 0

3:0 | FAN PWM 3 R/W 1001 | 0100 : 5 x 6.25% = 31.5% duty cycle
(FAN2) 0101 : 6 x 6.25% = 37.5% duty cycle

0110:

7 x 6.25% = 43.75% duty cycle

1 15 x6.25% = 93.75% duty cycle
116 x 6.25% = 100% duty cycle

Offset 0x44 Fan1 Module PWM (Read& Write)

Bit Name R/W Reset Value Description

7:4 | (Reserved) R/W 0

3:0 | FAN PWM 4 R/W 1001 | 0100 : 5 x 6.25% = 31.5% duty cycle
(FAN1) 0101 : 6 x 6.25% = 37.5% duty cycle

0110:

7 x 6.25% = 43.75% duty cycle
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1110: 15 x 6.25% = 93.75% duty cycle
1111: 16 x 6.25% = 100% duty cycle

Offset 0x45 Fan0 Module PWM (Read& Write)

Bit Name R/W Reset Value Description

7:4 | (Reserved) R/W 0

3:0 | FAN PWM 5 R/W 1001 | 0100 : 5 x 6.25% = 31.5% duty cycle
(FANO) 0101 : 6 x 6.25% = 37.5% duty cycle

0110: 7 x 6.25% = 43.75% duty cycle
1110: 15 x 6.25% = 93.75% duty cycle
1111: 16 x 6.25% = 100% duty cycle
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