EDGECORE Networks Corporation

Edgecore AS9700-32X

Switch Specification

Revision 1.2

Compute Project

EDGECORE NETWORKS CORPORATION 2018



Revision History

Revision Date Author Description
1.0 3/13/2018 Ueff Catlin Initial Release
1.1 3/24/2018 Ueff Catlin Minor clean up
1.2 9/19/2018 Jeff Catlin SKU Model number update

EDGECORE NETWORKS CORPORATION 2018




Contents

=AY K o] T = TE5) ¥ ] o 2 PPPPPPPPPPPPRt 2
LGNS ettt ettt ettt ettt ettt st e s e e s e e e s e b e e e e e b e et e e e b e et e e e r et e e e e b e e e e e e b e e e e e e ne et e s e reneeseareeeeearee 6
Y ole] o1 T T T T T TP TP PP 9
OVEBIVIBW ...ttt ettt ettt e sttt e s e br e e s e s b et e e e s s et e e s n s et e e e s s et e e e n s et e e e nne e e e s s eeeesannreeesannreeesannneeesaanrenas 9
Lo INEPOUCTION ettt ettt ettt e et e e e bt e s bt e e sabe e sttt e sabeesabeeeasbeesabeesbbeessbeesaseeesareenn 10
1.1. REfErENCE DOCUMENTES. ..cciuiiiiiieeiie ettt ettt ettt st e e st e s bte e sabe e sbeeesabeesabeesbeeesbeeenns 10
1.2. Acronyms and TeIrMINOIOZY ....ceivcuiiieiiiiiie ettt e e s stre e e e srae e e ssabaeeeessaeeeens 10

2. Hardware ArChitECTUIE .....oouiiie ettt ettt e sb e st st sttt beesbeesbeesaeeennean 11
2.1. OVEIVIBW ..ttt ettt e st e e st e e s s et e e s sba et e s sbaeeessnaeeessneeeessanes 11
2.2. 2] [Tl S DI T =0 1 o[RS 15
2.2.1. (61 Tol N TSP PPUURO PPN 17
2.2.2. POWET TIE ..ttt e e st e e st e e s e e e s e nre e e s s nreeas 20
2.2.3. RESEE TIEO oottt s 23
2.2.4. L O =T OO P RO PR PRRUPPTPRPRPO 24

2.3. 1D g Te [Tor | o ) PO PP PRPRRUPPPRPRPI 24
2.3.1. SYSTEM LED ..t 25
2.3.2. POIT LED ...ttt ettt ettt ettt st sttt sre e e st er e e reesnne e 26
2.3.3. Management Port LED- 1G and 10Gi........ccoeiiiiiiiiiiiiieeee e cccciiiree e e e e eeenvrene e e e e s e sennraanee e e e e enns 27

2.4. RESET BULLON .ot e s e e s 28

3. CPU Sub-system (BroadWelI-DE) ........cccocuiiiiieiiieeeeiiee ettt e et e e eete e e e eeate e e e eeataeaeeearaeeeeeataeeeeenrenas 28
3.1. CoNfIgUIratioNS OF CPU ........uiiiiiiiiee ettt ettt ettt e ettt e e e et e e e e e bt e e e e ebteeaesbteeeeenraaaesnnes 28
3.1.1. RESEL FIOW OF CPU ...ttt ettt st st st eb e sbe e saeesaee e 29
3.1.2. PCH Strap Pin DefinitioN.......cc.uuiiieiiieecceee ettt ettt e e e aree e e e abee e e e naeeas 32

3.2. 1V T<T 0 o) 4 VY =T o o1 =N 36
3.3. FLASH ettt sttt et e b e st st sttt e b e she e sae e et e e e beenreesnne e 39
3.3.1. 21 To T o T g WU o= o [ SRR 41
3.3.2. 10GBE firmware flash UPGrade .........oooeiiiieeiiie e tee e e 41
3.3.3. BCMS5720 firmware flash UPgrade ......cccuveeeiiiieeecee et e 41

. _______________________________________________________________________________________________|
EDGECORE NETWORKS CORPORATION 2018 3



3.4. DDRA ... e e e s st e e e e e 41

3.5. o1 = N 42
3.6. Y1V TU A X OSSR 43
3.7. L N 46
3.8. L] 2 OO P RO PPOUPRTUPPUPRUPPO 47
3.9. ST A ettt h e bttt et e bt e bt be e ehe e ea et et e e bt e eheesaeeeare e b e e reenes 47
3.10. GPIO ettt h e st ettt b e b e she e s a et et e e bt e she e saeesare e bt e reenes 49

4. SUb-SYStEM Of BCIVIS720 .....cccciiiieeeciiieeeeitee ettt e e e ettt e e e ette e e eeatt e e e s ebteeeeessaeeeesaseeeastseesasaneasansensananses 53
4.1. Ethernet Controller for Management POrt.........ccccuueeieciiiei e 53
4.2. =Y o 1 0 N 54
4.3. B LT 0 LT =] .o PRSP 55
4.3.1. T O P EIATUNE SBINSON .. s sssssanen 55
4.3.2. Fan CONtroller SYSTEM......viiiiciiie e e st e e e s abae e e s sbee e e eareeas 57

4.4, IDT B2P 3373 . aaan e s nnnnnnnnnnnnnan 57
4.4.1. Configurations of IDT 82P3373 1 ...cciuiiiiiicieee ettt e e ete e e et e e e sbee e e s sbte e e s sbeaeeeennes 57

5.  Switch Sub-system of BCIMIE6980 ........ccccuuiiiiiiiieeeeiieeceeitee e eetee e e eeteee e eeteee e esabeeeeeenseeaeeenseeeeenasaeaeennsenas 59
5.1. oo T A 1Y/ = o 11 =N 59
5.1.1. 400G QSFP56-DD CONNECLION .cneieiieiiiiiieieiieee ettt e e e e 68
5.1.2. 10G MUX CONNECTION .ottt e s e e s s 69

5.2. LED INEEI ACE .ttt ettt sttt ettt e b e b bt st et e et e e be e sbeenaneea 70

ST 1 1 B PSPPI UPPPPUPPPPOPIRE 72
6.1 CPU CPLD ...ttt ettt sttt ettt ettt sttt b e s b e s be e sae e et e e bt e sbeesaeesanesaneeareenns 72
6.2 IMIB CPLD ....eieiieeteet ettt sttt ettt st st st st et e sh e st st s bt e bt e b e s b e sbe e smee et e et e e reenreennne e 74
6.3 FAN CPLD ..ottt sttt et et et sae e st st b e b e she e sae e st er e e reenreennne e 74
6.4 CPLD Field upgrade information .......c.ceiicciiiiiciiiie ettt e e e e e 75

7. POWEE CONSUMPTION 1eiieiieieeeieeeeeeeeeeeeee e ee e seseeeeeeeeeeese e e e e e e sesesesesesasssesesssssssssssasssssssssssssssssssssensssassnsensnnns 75
8. POl et h ettt bt e bt e eh e e ea et e bt e bt e bt e eh et eaeeea et e bt e bt e eheeeaeeeateeabeeabeens 76
8.1 0T o 11 O PRSPPSO 76
8.2 D] gT=T 0 11 o o [PPSR P PP 77

L O = OO OO TR PPTURRUPRR 78
STACK-UP -ttt b et h e e et h bt b et a et b e b renrens 79

. _______________________________________________________________________________________________|
EDGECORE NETWORKS CORPORATION 2018 4



MaIN SWITCN DOAI.......cc.eiiiieiie et sttt be e seen 79
Bridge DOAIT. ... .ottt ettt e 80

FAN DOAIT. ...ttt b bbb et e et ea e bt b nen 80

8.3. PCB DIMENSION ceciiiiiiiiiiiiie ittt re e s sbe e e s sb e e e s sarae s 81
8.3.1. CPU PCB DIMENSION 1.eetiiiiiiiiiiiiiiee ittt sttt e sttt e s srae e e s srae e e s snaaeessanns 81
8.3.2. SWitch BOard PCB DiMENSION ..cc..ceiutiiiiiiieieesitesite sttt sttt ettt 82
8.3.3. Bridge board PCB DIiMENSION .....ccccuuiiieeiiiiee ettt e eeitee e et e e te e e e e ara e e s earae e e enbeeeeenreeas 82
8.3.4. Fan board PCB DiMENSION .....cccueiitieieeiteite ettt ettt sttt ettt e st esbeesaeesaneeeeesbeesbeesaeenas 83

1 T |V 1= Yol o =1 o 1ot Y F OO TSP PSR UPT PP PPN 84
9.1. (D)1 g =10 151 To] o PSPPSR PPPPT 84
9.2. Mechanical PlaCemENt ........ei ittt ettt et e s esbee e sbee e 85
9.3. (070 To] [T g =411/ 114 Vo Yo PSPPI 86
9.3.1. FAN MOGUIE ..ottt ettt e st e e s bt e e bt e e sabe e s bt e e sabeesabeesneeesabeesnne 86
9.3.2. HEAESINK ..t s 87
9.3.3. (O Y TS B B I or- Y -{ TS 88

10. IVIISC ottt e e e e st e s r e e s e e s s renes 91
10.1. {07e T ] 0= Tot {0 S PO P PSP PR PP PP TOPPPPON 91
10.1.1. CPU Board to BOArd CONNECLON ......cccueeiiiiieiieenieeesiieesiee e ieeesree et e e e smreesneesreeesaree e 91
10.1.2.  PSU CONNECLON coiieiiiieiiiiieeeeee ettt st e s e e s mre e e s mree e s s nneees 93
10.1.3.  Bridge / Fan board CONNECLON.........cicuiieciieeeiee et eetee ettt e et e e etee e veeeeteeesaveeeteseeteeesreeenns 94

Yo TV TSR0 o] o o] o PRI 96
BIOS SUPPOTT......ooiiiiiiiiiiiiete ettt ettt st e e st e s bt e e s b be e sbaessabeesabaesbaeesabaeenbteensseesbaeesaseean 96
01011 1 S ST PO PRRPRRT 96
OPEN NEetWOTK LINUX .....cooviiiiiiiiicicce ettt e s e e sttt sste e be e beesbeesaeesseesrnesnsens 96

Y o TTol 1 Tor= 1 4 [ o - PSP PR 97
oYY LT oY 1Y U1 4] o)1 4 [0 o SN 97
ENVIFONMENTAL...ce ittt e st e st e s b e e e s mee e s b eeesareesaneeeaneeesanenesnreean 97
Y {1 YU UEPRN 97
ElectromagneticCompatibility ......ccc.uvieiieii e e e e e e e e 97
ROHS ettt ettt ettt ettt e bt e s bt e sht e sateeat e e be e be e she e e atesabeeabe e bt e bt e shtesaeeeabeeteenbeeeheesatenas 97

EDGECORE NETWORKS CORPORATION 2018 5



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

AS9700-32X
CPU Intel Broadwell-DE, 4 Core
FLASH SPI FLASH 128MB x 2
RAM DDR4 8GB x2 SO-DIMM (expandable up to 32GB, w/I ECC
M.2 SSD 100GB x 1, mSATA SSD 100GB x 1 (option)
>P (Support from 32GB to 256GB)
MAC Broadcom BCM56980 (Tomahawk ll)

400G QSFP56-DD port x 32
Ethernet Port
10G SFP+ port x 2 (Auxiliary port)

EMP PHY Broadcom BCM54616S
PMoar:agement RJ45 port x 1

Console RJ45 type RS232 x 1

USB Type-AUSB 2.0 portx 1

CPLD Controlled by CPU I2C, field upgradeable
TPM Module ST33ZP24AR28PVSP

Port LED Four LED per port
(QSFP56-DD)

Port LED (SFP+) One bi-color LEDs per port

Push Button One push button for reset at front panel
PTP Clock 1PPS and 10MHz SMB connector output
PCB Switch mainboard, 413/5mm x 269mmx4.0mm, 24 Layers

CPU board, 210mm x 123.5mmx2.0mm, 12 Layers
Fan board, 281 x 57.9mmx2.36mm, 4 Layers

MEChamcal 17.25” x 21.1” x 1U

Dimension

PSU Redundant/hot swappable 1300W AC/DC PSU

System Cooling 6 fan-tray modules with 40mm x40mm x 56mm 12V fans, hot-swappable

___________________________________________________________________________________________________|]
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AS9700-32X

System Air Flow AFO/AFI(Note. )
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As of March 19, 2018, 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, fitness 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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Scope
This document outlines the technical specifications for the Edgecore AS9700-32X Open Switch Platform
submitted to the Open Compute Foundation.

Overview

This document describes the technical specifications of the AS9700-32X Leaf/Spine switch designed by
Edgecore Networks Corporation. The AS9700-32X is a cost optimized switch design focused on
Leaf/Spine deployments which support 400/100G. The AS9700-32X switch supports thirty-two QSFP-DD
ports that each can operate at 10/25/40/50/100/200/400G modes of operation (different per port
configurations supported based upon speed selected).

The AS9700-32X is a PHY-Less design with the QSFP28-DD connections directly attaching to the Serdes
interfaces of the Broadcom 56980 switching silicon providing the lowest cost, latency, and power. The
AS9700-32X supports traditional features found in Top of Rack / Leaf / Spine switches such as:

e Redundant field replaceable power supply and fan units
e Support for “Front to Back” or “Back to Front” air flow direction
e The AS9700-32X supports various Open Source CPU modules offered by Edgecore Networks
which include the following:
o Atom based C2538 based CPU module made publicly available through the OCP
accepted AS7712-32X design
http://files.opencompute.org/oc/public.php?service=files&t=3d2271fd0e40a66725a747030487d571
o Xeon based D-1518 based CPU module made publicly available through the OCP
accepted AS7800-64X design and referenced in this specification
http://files.opencompute.org/oc/public.php?service=files&t=d2b4bfed8dfc024a1f2ece0db57118ee
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The AS9700-32X is a 1RU design that supports standard 19” rack deployments as well as standard 21”
Open Rack deployments with the ORSA-1RU.

10Mhz, 1PPS, ToD 2x10G SFP+

System LEDs 32 x QSFP-DD Management, Console, USB

1. Introduction
AS9700-32X is 1U high and 536mm deep, with Broadcom Tomahawk Il chipset. The physical
layer will consist of 32 port 400G QSFP56-DD ports and 2 port SFP+ 10G ports. The switch has a
nominal operating temperature range from 0 to +45 degree C.
The following are key features of AS9700-32X:
Redundant and hot-swappable 1300W PSU (1+1)
Redundant and hot swappable fans (5+1)
32 port QSFP56-DD 400G ports
2 port SFP+ 10G ports management port
1 x RJ45 10/100/1G GE management port
CPU Intel
»  Broadwell-DE x86 4~8 cores 2.2GHz CPU
»  Denverton 4 cores 2.4GHz
1 x Type-A USB port
1 x RJ45 console port
1588 and Sync-E
System LED & Reset button

1.1. Reference Documents
Broadcom BCM56980 Data Sheet
Intel BDXDE Data Sheet
Intel Denverton Datasheet
IDT82P33731 WANPLL Data Sheet

1.2. Acronyms and Terminology
POR Power On Configuration
PSUPower Supply Unit

. _______________________________________________________________________________________________|
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2. Hardware Architecture

2.1. Overview
AS9700-32X provides 32 x 400G QSFP56-DD and 2 x 10G SFP+ network ports. It also supports one 1G RJ-45
port, RJ-45 Console port, and USB port.

Figure 2-2 AS9716-32X Rear Panel

. _______________________________________________________________________________________________|
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Figure 2-3 AS9716-32X placement

. _______________________________________________________________________________________________|
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Figure 2-4 AS9716-32X top view
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EDGECORE NETWORKS CORPORATION 2018 13



Figure 2-5 AS9716-32X Cover

AS9700-32X
CPU Intel Broadwell-DE, 4 Core
FLASH SPI FLASH 128MB x 2
RAM DDR4 8GB x2 SO-DIMM (expandable up to 32GB, w/I ECC
M.2 SSD 100GB x 1, mSATA SSD 100GB x 1 (option)
>P (Support from 32GB to 256GB)
MAC Broadcom BCM56980 (Tomahawk 1)

400G QSFP56-DD port x 32
Ethernet Port

10G SFP+ port x 2 (Auxiliary port)

EDGECORE NETWORKS CORPORATION 2018 14



AS9700-32X

(QSFP56-DD)

EMP PHY Broadcom BCM54616S
';/(';:agement RJ45 port x 1

Console RJ45 type RS232 x 1

UsSB Type-A USB 2.0 portx 1

CPLD Controlled by CPU I2C, field upgradeable
TPM Module ST33ZP24AR28PVSP

Port LED Four LED per port

Port LED (SFP+)

One bi-color LEDs per port

Push Button

One push button for reset at front panel

PTP Clock 1PPS and 10MHz SMB connector output

PCB Switch mainboard, 413/5mm x 269mmx4.0mm, 24 Layers
CPU board, 210mm x 123.5mmx2.0mm, 12 Layers
Fan board, 281 x 57.9mmx2.36mm, 4 Layers

Mechanical 17.25" x21.1” x 1U
Dimension
PSU Redundant/hot swappable 1300W AC/DC PSU

System Cooling 6 fan-tray modules with 40mm x40mm x 56mm 12V fans, hot-swappable

System Air Flow AFO/AFI(Note. )

Table 2-1 System Overview

2.2. Block Diagram
AS9700-32X provides 32 x 400G QSFP56-DD and 2 x 10G SFP+ ports on the board. It supports one 1G
RJ-45 port for management and control. The switch controller is BCM56980. A BlackHawkCore with
max. 12.8TB/s switch controller. BCM56980 is connected to CPU module via PCle Gen2.0 x 4. The host
system includes two banks of 8GB DDR4 SO-DIMM, two 16MB SPI Flash, Watchdog timer, Thermal
detector, SYNC Ethernet and other glue logic.

The Base unit uses 12VDC and 5VDC from the Hot swappable Power module.

. _______________________________________________________________________________________________|
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Figure 2-6 System Block Diagram
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Figure 2-7 CPU Board Block Diagram

2.2.1. Clock Tree

The unit supports has a Synchronous logic consisted of Network Interface Synchronizer chip,
Jitter attenuators and clock buffers. The key component is a Network Interface Synchronizer chip.

The Network Interface Synchronizer chip selects a reference clock from one of two valid clock
sources generating a Stratum 3 compliant reference clock for the Broadcom Tomahawk Il chip. This
clock is also used as a transmit reference clock for all external interface ports. This logic consists of a
IDT 82P33914 Network Interface Synchronizer chip and Oven controlled crystal oscillator. This
synchronizer chip when properly configured will produce 25MHz and 156.25MHz clock which
frequency locked to a selected port recovered clock.

The IDT 82P33914 can provides physical layer and packet based synchronous clocks for IEEE
1588 /PTP Telecom Profile applications, which configured through an 12C interface, it reports major
state information via a number of status and control signals. CPU will extract time stamp
information in packets come from MAC, then it sends time information to 82P33914 to generate
SYNC clock, and to FPGA to transform these information to BroadSync format. MAC can get time
information via BroadSync interface and do synchronization.

. _______________________________________________________________________________________________|
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OUT1_50MHz P/N=p

25MHz |
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50MHz
Core_PLL_FREFp/n
(jitter<10ps,500ppm)

XTAL

OUT2_100MHz P/N=pp
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0SC 25MHz
Single-end
For FPGA
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Single-end
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0OSC 25MHz
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Il
Il
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«——ToD_TX——
RS232
[

— —ToD_RX—»
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@m==C|K_4K_1588_FPGA
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Figure 2-8 Switch board clock Tree
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=5 25MHz  (0SC2)
=532.768KHz (X1)

C=25MHz  (0sC5)

Figure 2-9 CPU board clock Tree

2.2.2. Power Tree
2.2.2.1. CPU board power tree

Figure 2-10 CPU Power rail
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——V3P3A_EN
149

TPS54426
—V12A_PM_V3P3AD] u15 ‘—P3V3_A-—J \—P3v3_A_L_BCM—>

122

12Vto 3.3V
—JWLP3V3_STBY—>

AXB631SA 1.8V@0.8A
> U3s - V1PSAD
——VR_PVCCIN_EN— 3.3Vto 1.8V
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Figure 2-11 CPU Power tree and power solution
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2.2.2.2.

VCC5V_MON:

VCCI2V0_MON——>
P3v3_2_MON—>

Switch board power tree

12V/70A 12V/16.8A " AN RAARK. 1
POWER MODULE POWER SHARING [RS8 Tean BoARD |
POWER MODULE SEATEI | 12V/8A | Cpy BOARD |
Ir_ T T T T T T STANDBY POWERDOMAIN T T T T T T |
> Tpssaps 22clRA > Uco090 :
! [ TIDC/DC controller |
I —————————> fPaa |
: ﬁﬂ—» 1.2V FOR FPGA :
| —>W—> 2.5V FOR FPGA I
|
I t——————————>» CPLD2 :
I —yﬂ—} 1.8V FOR CPLD2 |
| ———» cp3 :
: —> 1.8V FOR CPLD3 |
e |
| eiiediendiendie e I e e S e 3!
: MAIN POWER DOMAIN :
| |
VEN_USB_LED_5V T2 TPS54427 __ SV o s |
UCD9090 | |
| |
VEN_VCCSV_CPU | > TPS54329 2 & » CPU BOARD :
” 0.6A
| —————> Tl power stage |
: L ocxo :
VEN_VDD1P2 _:—t TPS53319 - L2V/48A o \inc :
| |
FPGA | |
I 5 TPS53647+ 08V/47A I
VEN_VDDOP8 =
i > 4xCSD95490 MAC |
| |
VEN_VDD_CORE —|—>I > | VOD_CORE/397A 11 I
| |
: (Pt 3.3V/142A 0.3 :
. - M
VEN_VDD3P3 ] > 2xCSD95490) e MAC ’ |
| X2 32xTransceivers |
| |
| > 1.8V/0.5A |
VEN_VDD1P8 | TPS54329 — > MAC |
| |
| |
| |
VEN_VDD_5V_LED | 3 TPS53315 —AISA 5 port |EDX 128 :

Figure 2-12 Switch board Power Tree

2.2.3. Reset Tree
The reset system will follow as below.

1.

6.

The CPU board and switch board will be power on. And the reset monitor IC will check
DC power voltage if reach the threshold.

The monitor IC will send Power_RST signal to CPLD if all power is OK.

CPLD pass the MANU_RST signal to CPU board, and hold the all reset signals of switch
board’s device

CPU get the switch board’s MANU_RST signal from switch board’s CPLD, it means
switch is ready to boot up. CPU board will check itself status and pull up
Reset_SYS_CPLD signal to switch’s CPLD to boot up switch board.

When switch’s CPLD get the Reset_SYS_CPLD signal, switch’s CPLD will pass to all
device on switch to boot up device.

When the system running, the switch’s CPLD has different register for every device’s
rest signal. CPU can reset switch’s device separately via switch’s CPLD register.

If CPU wants to reset itself without main board system, CPU can set “1” in “reset_lock” register
of main board’s CPLD1 (0x0B).Main board CPLD1 will block “reset_sys_cpld” signal to CPLD1, and

main board CPLD1 will send “reset_lock” signal to CPU to indicate the “reset_lock” register status.
|
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The default value of “reset_lock” register is “0”.
The following is about the reset tree topology.

Figure 2-13 Reset Tree

2.2.4. 12C Tree

PU_I2C_1

e Lottt 2 e
QRS y ;b -

Figure 2-14 12C Tree

2.3. LED Indicator

The system has 5 status LEDs, 32 400G port LEDs and 2 SFP+ LEDs. The 5 status LEDs are for
PWR1. PWR2. Fan, Diag and LOG.

The 5 system LED is on left side.

The port numbering scheme on the front panel is starting from 1 to 34. Even on top, odd on
bottom, left to right.

Figure 2-15 Front panel
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2.3.1. System LED

AS9716-32X

Figure 2-16 System LED

LED Color Mode

Flashing by remote management command.
Amber Flashing |Assists the technician in finding the right
device for service in the rack.

LOC
Not a particular switch that technician need
OFF to find
System self-diagnostic test successfully
Green completed.
Diag System self-diagnostic test has detected a
Amber fault. (Fan, thermal or any interface fault.)
Blinking Green |System boot in progress
Green System FAN operating normally.
FANs Amber Fan tray present buy system FAN is fault.
OFF System OFF
Green This power is operating normally.

Power Supply 1 Amber PWR present but not power on or this power

is fault.
Off Power supply not present.
Green This power is operating normally.

Power Supply 2 PWR present but not power on or this power

Amber is fault.
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LED

Color

Mode

Off

Power supply not present.

2.3.2. PortLED

Table 2-2 System LED Definition

AS9716-32X use 4 LED for port LED. First LED is tri-color LED and the other three
LED is single Color LED (Green) for fan out usage.

There are 32 RGB LED for 32 400G port, one port with 1 RGB LED. 1 RGB LED
indicates one port status. The QSFP56-DD port can run in 400G and 200G speed.

Table 2-3 Port LED Definition

LED Condtion Status
QSFP-DD Port LED On/Flashing QSFP‘—DD. po'rt has a V?Iid link at 400G.
(400G Mode ) Blue FIasherg mdl.cates activity.
Off There is no link on the port.
QSFP-DD Port LED On/.FIashing QSFP‘—DD. po'rt has a V?Iid link at 200G.
(200G Mode ) White FIasherg |nd|.cates activity.
Off There is no link on the port.
On/Flashing QSFP-DD port has a valid link at 100G via break out
QSFP-DD Port LED Green cable.
(100G Mode) Flashing indicates activity.
Off There is no link on the port.
On/Flashing QSFP-DD port has a valid link at 50 G via break out
QSFP-DD Port LED Green cable.
(50G Mode ) Flashing indicates activity.
Off There is no link on the port.
On/Flashing | SFP+ port has a valid link at 10G
10G management Port SFP+ Port Green Flashing indicates activity.
On/Flashing | SFP+ port has a valid link at 1G.
LED L L.
Amber Flashing indicates activity.
Off There is no link on the port.
Link On Port has a valid link
1G management port Off There is no link on the port
RJ45 LED Activity Flashing Flashing indicates activity
Off There is no link on the port
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Figure 2-17 Port LED indication

The CPLD drives the LED signals by de-coding the LED stream from MAC.
Note: The LEDs flash to indicate activity.
2.3.3. Management Port LED- 1G and 10G

m*—i*-w—‘ e® e > aTer e ® =T ey

r-b-.n—--‘-r-.-‘,-.-’. ‘. s 9‘\".«-0 ——

0.‘,

Figure 2-18 Management Port LED

Table 2-4 Management Port LED Definition

LED Condtion Status
On/Flashing | SFP+ port has a valid link at 10G
10G management Port SEP+ Port Green Flashing indicates activity.
g ' On/Flashing | SFP+ port has a valid link at 1G.
LED N L.
Amber Flashing indicates activity.
Off There is no link on the port.
Link On Port has a valid link
1G management port Off There is no link on the port
RJ45 LED . Flashing Flashing indicates activity
Activity . -
Off There is no link on the port
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2.4. Reset Button
There is a reset button on the front panel to reboot the system.

Reset button

AS9716-32X

Reset

Figure 2-19 Front panel reset button

3. CPU Sub-system (Broadwell-DE)

3.1. Configurations of CPU
» 2 DDRA4 channels, 1DPC with DDR4 2133 ECC SODIMM.
»  Memory speed: DDR4 2133, up to 2400.
»  PCl Express Lanes :

24Gen3, 1x16 and 1x8, 6 controllers x4 granularity (Uncore)
8 Gen2, 2x4, 8controlles x 1 granularity (Integrated PCH logic)

>  Integrated 10GbE Controller contains two independent 10GbE MACs that support an
XGMIl interface link to the either KX4 or KR PHY device interfaces.

KX4 PHY supports

€ XAUI for XGMII extension

€ 10GBASE-KX4 for gigabit backplane applications.
€ 2500BASE-KX for gigabit backplane applications.
€ 1000BASE-KX for gigabit backplane applications.
KR PHY supports

€ 10GBASE-KR for gigabit backplane application

€ 1000BASE-KX for gigabit backplane application.
€ 10GBASE SFP+ through a XFI compatible interface
€ 10GBASE-T through a XFl compatible interface

> Integrated PCH logic

PCI Express Base specification, revision 2.0 support for up to eight ports with
transfers up to 5GT/s

ACPI power management logic support revision 4.0a

Enhanced DMA controller, interrupt controller, and timer function.

Integrated Serial ATA host controllers with independent DMA operation on up to six
ports.
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B xHCI USB controller provides support for up to 4 USB ports, of which four can be
configured as SuperSpeed USB 3.0 ports.

B  One legacy EHCI USB controller provides a USB debug port.

Integrated 10/100/1000 Gigabit Ethernet MAC witch system defense.

System Management Bus (SMBus) specification, version 2.0 with additional support

for 12C devices

Supports intel Virtualization Technology for Directed 1/0O (Intel VT-d)

Supports intel Trusted Execution Technology (Intel TXT)

Integrated clock controller

Low Pin Count (LPC) interface

Firmware Hub (FWH) interface support

Serial Peripheral Interface (SPI) support

JTAG Boundary scan support.

3.1.1. Reset Flow of CPU
The cores and uncore supports the following reset types. Note PWRGOOD_CPU is driven by the PCH.

Cold reset is the first time when the platform asserts PWRGOOD_CPU and asserts RESET_CPU_N to the
uncore. The platform has to wait for the Base Clock (BCLK) and the power to be stable before asserting
PWRGOOD_CPU. This results in reset of all the states in the processor, including the sticky state that is
preserved on the other resets. PLLs come up, 1/0O (DMI2,uncore PCI Express, and DDR) links undergo
initialization and calibration. Components in fixed and variable power planes are brought up. Ring,
router, SAD, and various lookup tables in the core/Cbo are initialized. Once the uncore initialization has
completed, then the power is enabled to the cores and cores are brought out of reset. BIOS is fetched
from the PCH.

Warm reset is typically a platform wide event and is indicated by assertion and deassertion of the
RESET_CPU_N signal on the socket while PWRGOOD_CPU remains asserted. This reset preserves the
error log state and machine check bank states for use by platform debug. The warm reset preserves
the error log state and machine check bank states for use by platform for post error event analysis. To
maintain the DDR memory attached to the processor self refresh and sticky registers remain valid
through out a warm reset, the "Reset_warn" message must complete by the processor. The
"Reset_warn" is a message that gets issued from the PCH to all sockets prior to warm reset. BIOS will
need to program the FlexRatioMSR/CSR in each socket and invoke the Warm Reset to the platform.

The reset flow is divided into the following 5 phases.

>  Phase 0: Expectations from the platform (before assertion of PWRGOOD_CPU)

B |[nitially PIWRGOOD_CPU signal is deasserted and RESET_CPU_N is asserted to the
socket. PWRGOOD_CPU cannot deassert until RESET_CPU_N is asserted.

B PWRGOOD_CPU must be asserted no sooner than 2 ms after the IVR Vccin supply
has fully ramped-up.

B Vccioin may be brought up before Vccin for IVR is brought up if not at the same
time. Vccioin is intended to source the PECI 0.

B The PWRGOOD_CPU and RESET_CPU_N signals have "clean" edges.

B The reference clock (BCLK) is stable.

B All external power rails have ramped as follows: Vccin, Vccioin, VCCD are up and
stable at their nominal values

B Assert PWRGOOD_CPU (RESET_CPU_N still asserted) only after 2 msec of Vccin,
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Vccioin and VCCD at tolerance.

B After the power rails are up and stable for 2 msec and reference clocks are stable,
platform asserts PWRGOOD_CPU and continues to assert RESET_CPU_N signal to
the socket.

B PWRGOOD_CPU remains asserted as long as Vccin, Vccioin and VCCD remain stable.

B No power sequencing between Vccin and VCCD is required.

»  Phase 1: PCU bring-up
B Phase la: Activity Leading to PCU Start-up
Assertion of PWRGOOD_CPU (the trigger to move from the end Phase 0 to
thestart of Phase 1a).
Processor starts a timer (using BCLK) for determinism interval.
The PECI and SVID interfaces are held in reset until IVR asserts its power good
signal.
The PCU PLL is enabled.
ase 1b: Pcode Controlled Preparing for Broad uncore Bring-Up
Starting at the sub-phase, all steps should be synchronous.
PCU micro controller comes out of reset to start reset pcode execution. This is
the planned "re-entry" point for Warm Reset processing.
Early reset pcode determines that it is at the start of Phase 1b.
Pcode brings the rest of the PCU hardware out of reset.
Pcode determines the boot config.
Pcode issues SVID command to ramp Vccin to 1.8V for cold reset.
Pcode reads and compares Vccin MBVR ICCMAX limit (reg 21h) vs its own
supported ICCMAX limit:
® If VR's ICCMAX 2 supported ICCMAX then bootup continues.
® |f VR's ICCMAX < supported ICCMAX then bootup halts and system shuts
down. MSR 411h IA32_MC4_STATUS logs Error code Ox1le -
MCA_VR_ICC_MAX_LESS_THAN_FUSED_ICC_MAX in field MSEC_FW.
Pcode sequences uncore non-boot IVRs to ramp up.
Pcode signals uncore power good to 110, IMC.
Delivery of the uncore power good signals defines the transition from the end
of phase 1b to the beginning of phase 1c.
B Phase 1c: PLL locking and 10 Calibration

000606 G620 60 o

L X X 2

€ Pcode initiates thermal sensors.

@ Pcode locks PLLs in the following order: 110, and IMC.

€ Pcode instructs the ring PLLs to start locking.

€ RESET_CPU_N signal is deasserted.

€@ De-assertion of RESET_CPU_N signal will bring PCU out of reset and signifies

the transition from the end of Phase 1c to the beginning of Phase 2.
»  Phase 2: Uncore initialization and core bring up
B The starting assumptions are:

€ Al IVRs except core IVRs have ramped-up and are stable.

€ All PLLs except core PLLs have locked.

€ Phase 2 is entered as a result of de-assertion of external pin RESET_CPU_N.
€ Boot mode related straps have been sampled and are available.

€ Some 10 link calibration have started and may or may not have completed by

the start of this phase.
|
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B Inthis phase

€ PCU comes out of reset again and again determines the reset type.

@ Resetis deasserted to the ring units (HA, Cbo, 110).

@ Resetis de-asserted to System Agents (IMC, 110).

@ Pcode initializes the ring stops

€ Pcode performs boot mode processing based on straps. Set the advertised
firmware, 10, and Intel TXT agent bits appropriately.

@ Pcode services DMI2 handshake protocol. If DMI2 links are used in DMI2
mode, pcode checks if the links have trained to LO. If it's the legacy socket, and
if DMI2 links does not reach LO within 3-4 ms, pcode executes error flow.

€ Pcode determines number of cores, slices and st/mt-threading for the core. In
this step pcode also takes into account number of BIOS-disabled cores. Pcode
determines whether BIST should be executed. BIST is executed if BIST Strap is
set or requested.

€@ Pcode programs the logical ids and switches from physical to logical mode.

€ LLCreset and configuration.

€ Ifit's not service processor boot mode, pcode waits for links to get to
parameter exchange.

€ Pcode releases links to get to Normal operation (i.e. LO)

€ Pcode sets core Cstate to C1

»  Phase 3: Reset execution (from core reset to fetch boot vector)
B The starting assumptions are:
@ Before this phase starts, following information is provided to the core: APIC-ID,
whether it's the BSP, SMT enable/disable, reset type (cold, warm, C6 exit).
€ Uncore necessary to the get to the BIOS and Intel TXT Address space is fully
initialized.
B Inthis phase:
Initialize core's internal structures, arrays, microarchitectural and architectural
state.
Execute MLC BIST if BIST enabled.
Initialize uncore.
Read LLC BIST results from the uncore and report it in the EAX register.
Report LLC and MLC BIST results.
The core and thread selected as package BSP fetches BIOS or goes to “Wait-
for-SIPI” state
The end assumption is there is at least one thread that was designated as
package BSP.
>  Phase 4: BIOS execution

LA X X X 4

2
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Source  Dest Signal Name

RTCWell Power Group
Board PCH VCCRTC znn-l
Board PCH RTCRST_N -
"SUS Well Power Group
s
BD VR PCH VCC8US3_3
Board PCH DPWROK, +—{OPWROK must be tied 1o RSMRST_N ]
Board PCH RSMRST_N +202-
PCH Board SUSCLK
Board PCH APWROK [
South Complex Power Group 7 - !

BDVR  CPU VCCSCFUSESUS
BDVR  CPU VCCKRHV 1200,
BDVR  CPU VCCIOIN b fa

BDVR  CPU VCCGRE —famcfe

203 f—
BDVR  CRU vCCscsUs JI' e |
Board CPU LAN_PWRGOOD 12031
Board cPU RSMRST_CPU_N |azss—eerzsse] /
Board Valid
cPU Straps

Figure 3-1 Power Sequencing Diagram G3 with RTC loss to S5

Well Control Gr
WAKE_N or

Board  PCH PWRBTNLN| A~

PCH Board SLP_S4 N
PCH Board SLP_S3 N
S I T —
BD VR veen

DRAM,CPU -ﬁ-u,—;—d
PCH CFU DRAM_PWR_OK J
PCH Care Well Power Group
FCHWR  PCH veclovee
BOVR  PCH P1V05_PROC_IO
PCHWR  PCH VCCVRM
PCHWR  PCH VCCCLKA 3
Board PCH PCH_PWROK P
Board PCH 8YS_PWROK ] [
C Clock outputs A AN A YAUAWAWAWAWIAWAW
BoardPCH CPU  PROCPWRGD_PCH
Board PCH APWROK| \
PCH Intemal SP| Signal T
PCH Board PLTRST_N 20+
CPLU Core Rail Power
= 2 | New valioge kevel

BDVR  CPU VCOIN { | a5 renuied
BoardPCH CPU PWRGOOD_CPU/ o ¥

DDR_PWRGOOD

T -
Board CPU POC straps akd
I

Board/PCH CPU RESET_CPU_N A

P

Figure 3-2 Power Sequencing Diagram S5 to SO

3.1.2. PCH Strap Pin Definition
Table 3- 1 PCH Strap definitions

Strap pin description value
SATA1GP/ GPI019 This field determines the destination of accesses 1

to the BIOS memory range. Also controllable

using Boot BIOS Destination bit (Chipset Config

Registers: Offset 3410h:Bit 10). This strap is used
- |
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in conjunction with Boot BIOS Destination
Selection 1 strap.
Bit11 Bit 10 Boot BIOS Destination
0 1 Reserved
1 0 Reserved
1 1 SPI(default)
0 0 LPC
GPIO51 This field determines the destination of accesses 1
to the BIOS memory range. Also controllable
using Boot BIOS Destination bit (Chipset Config
Registers: Offset 3410h:Bit 11). This strap is used
in conjunction with Boot BIOS Destination
Selection 0O strap.
SATA3GP /GPIO37 0 = Disable Intel ME Crypto Transport Layer 0
Security (TLS) cipher suite (no confidentiality).
1 = Enable Intel ME Crypto Transport Layer
Security (TLS) cipher suite (with confidentiality).
MFG_MODE_STRAP 0 = Enable security measures defined in the Flash 0
Descriptor.
1 = Disable Flash Descriptor Security (override).
This strap should only be asserted high using
external pull-up in manufacturing/debug
environments ONLY.
INTVRMEN 0 = DCPSUS1, DCPSUS2 and DCPSUS3 are 1
powered from an external power source (should
be connected to an external VRM). It should not
pull the strap low.
1 = Integrated VRMs enabled. DCPSUS1, DCPSUS2
and DCPSUS3 can be left as No Connect.

GP1062 / SUSCLK 0 = Disable PLL On-Die voltage regulator. 1
1 = Enable PLL On-Die voltage regulator.
DSWODVREN 0 = Disable Integrated DeepSx Well (DSW) On-Die 1

Voltage Regulator. This mode is only supported
for testing environments.
1 = Enable DSW 3.3 V-to-1.05 V Integrated
DeepSx Well (DSW) On-Die Voltage Regulator.
This must always be pulled high on production
boards.
SPKR 0 = Disable “No Reboot” mode.
1 = Enable “No Reboot” mode (integrated PCH
will disable the TCO Timer system reboot
feature). This function is useful
when running ITP/XDP.
SATA2GP/GPIO36 0 = SoC RX is terminated to VSS. Grangeville 0
platform only supports SoC Rx terminated to VSS.
1 = SoC RX is terminated to VCC/2.
GPIO33 0 =SoC TX is terminated to VSS. Grangeville 0
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platform only supports SoC Tx terminated to VSS
1 =SoC TX is terminated to VCC/2.

GPIO53 0 =SoCis in AC-coupling mode. Grangeville 0
platform only supports AC-coupling mode.
1 =SoC is in DC-coupling mode.

GPIO55 0 = Enable “Top Swap” mode. This inverts an 1
address on access to SPI and firmware hub, so the
processor believes its fetches the alternate boot
block instead of the original boot-block. PCH will
invert A16 (default) for cycles going to the upper
two 64 KB blocks in the FWH or the appropriate
address lines (A16, A17, A18, A19, or A20) as
selected in Top-Swap Block size soft strap
(handled through FITc.

1 = Disable “Top Swap” mode.

GPIOS8 This pin must not be driven low until after rising 1
edge of RSMRST_N.

GPIO44 This pin must not be driven low until after rising 1
edge of RSMRST_N.

GPIO46 This pin must not be driven low until after rising 1
edge of RSMRST_N.

BIST_ENABLE Build-in Self Test (BIST) enable strap: 0
0 = BIST Disable
1 = BIST Enable

BMCINIT Integrated Service Processor Boot Mode 1
Selection:

0 = Integrated Service Processor Boot Mode
Disabled.

1 = Integrated Service Processor Boot Mode
Enable

TXT_PLTEN 0 = The platform is not Intel TXT enabled. 0
1 = Default. The platform is Intel TXT enabled.

TXT_AGENT 0 = Default. The SoC is not the Intel TXT Agent. 0
1 =The SoC is the Intel TXT Agent.

SAFE_MODE_BOOT 0 = Safe Mode Boot Disabled 1
1 = Safe Mode Boot Enabled

DEBUG_EN_N 0 = Debug Mode XDP_PRESENT_N
1 = Normal Mode

DDR3_4 STRAP Select between DDR4 and DDR3 1
0 = DDR3, it requires <1K ohm pull down in order
to out drive the internal pull up.
1= DDR4 (Default)

PECIO ; PECI1 ; PECI2 In micro-server design space, there will be 000
multiple sockets
that share a PECI bus. However these sockets are
effectively
independent agents. The PECI IDs are used as
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LAN_MDIO_DIR_CTL_O;
LAN_MDIO_DIR_CTL_1

RSVD12_AJ67
RSVD11_AG67
RSVD10_AN78
RSVDO9_AC64

SERIRQ_DIR
UART_TXD[O]
UART_TXDI[1]

LAN_NCSI_RXDO
LAN_NCSI_RXD1

LAN_NCSI_ARB_OUT

RSVD84
RSVD93
RSVD94
RSVDOO
RSVD18
RSVD16
RSVD17
RSVD21
NCTF/TP

straps to

identify which socket is which in order for PECI
bus to work.

00 = Both LAN ports are disabled. Note: In this
mode manageability is not functional and must
not be enabled in NVM control word 1.

01 = Port 1 is disabled. Port 0 is enabled.

10 = Reserved

11 = Both Port 0 and 1 are enabled. Recommend
5.1K ohm pull up to VCCIOIN or 5.1K ohm pull
down to GND.

This pin should have a 5.1K ohm pull down to
GND.

This pin should have a 5.1K ohm pull down to
GND.

This pin should have a 5.1K ohm pull down to
GND.

This pin should have a 5.1K ohm pull down to
GND.

Recommend 5.1k ohm pull up to VCCIOIN.
Recommend 5.1k ohm pull down to GND.
Controls the security attributes on the NVM - for
pre-production usage only.

0 = Disable NVM Security (Default)

1 = Security Enabled

Recommend 5.1K ohm pull down to GND.
Recommend 5.1K ohm pull up to VCCIOIN.
Enable/Disable manageability traffic:

0 = LAN available in S5 for Wol (Default)

1 = LAN not available in S5. Manageability is
disabled.

Recommend 5.1K ohm pull down to GND.
Selects SVID VR Operating Mode

1 - VCCSCSUS, P1V0O5_PCH, VCCGBE, VCCIOIN are
combined into one SVID controlled supply.

0 - Separate SVID controllers (default).
49.90 1% to GND

1k - 5.1kQ to GND

1k - 5.1kQ to GND

1k - 5.1kQ to VCC3_3

1k - 5.1kQ to GND

1k - 5.1kQ to GND

1k - 5.1kQ to GND

1k - 5.1kQ to GND

1k - 5.1kQ to VCC3_3

11

o

P OOO0OO0OkFr OO0OOo
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3.2. Memory Mapping
Broadwell-DE SoC contains registers that are located in the processor I/0O space and memory space and
sets of PCI configuration registers that are located in PCI configuration space. This chapter describes
Broadwell-DE SoC I/0 and memory maps at the register-set level. Register access is also described.

Table 3- 2 PCI devices and functions

Bus:Device:Function

Bus0:Device31:Function0
Bus0:Device31:Function2
Bus0O:Device31:Function3
Bus0O:Device31:Function5
Bus0:Device31:Function6
Bus0:Device29:Function0

Function Description
LPC controller

SATA controller #1
SMBus controller
SATA controller#?2
Thermal subsystem
USB EHCI controller#1

Bus0:Device28:Function0 PCl-e portl
Bus0:Device28:Functionl PCl-e port2
Bus0:Device28:Function2 PCl-e port3
Bus0:Device28:Function3 PCl-e portd
Bus0:Device28:Function4 PCl-e port5
Bus0:Device28:Function5 PCl-e port6
Bus0:Device28:Function6 PCl-e port7
Bus0:Device28:Function7 PCl-e port8

Bus0:Device25:Function0 Gigabit Ethernet controller
Bus0:Device22:Function0 Intel management engine interface#l
BusO:Device22:Functionl Intel management engine interface#2
BusO:Device22:Function2 IDE-R

BusO:Device22:Function3 KT

Bus0:Device20:Function0 xHCI controller

Table 3- 3 Fixed I/O ranges decoded by Broadwell-DE

1/0 Address Read Target Write Target Internal Unit
00h-08h DMA controller DMA controller DMA
09h-0Eh reserved DMA controller DMA

OFh DMA controller DMA controller DMA
10h-18h DMA controller DMA controller DMA
19h-1Eh reserved DMA controller DMA

1Fh DMA controller DMA controller DMA
20h-21h Interrupt controller Interrupt controller interrupt
24h-25h Interrupt controller Interrupt controller interrupt
28h-29h Interrupt controller Interrupt controller interrupt
2Ch-2Dh Interrupt controller Interrupt controller interrupt
2Eh-2Fh LPCSIO LPCSIO Forwarded to LPC
30h-31h Interrupt controller Interrupt controller interrupt
34h-35h Interrupt controller Interrupt controller interrupt
38h-39h Interrupt controller Interrupt controller interrupt
3Ch-3Dh Interrupt controller Interrupt controller interrupt
40h-42h Timer/Counter Timer/Counter PIT
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43h
4Eh-4Fh
50h-52h
53h

60h

61h

62h

64h

66h

70h

71h

72h

73h

74h

75h

76h

77h

80h
81h-83h
84h-86h
87h

88h
89h-8Bh
8Ch-8Eh
8Fh
90h-91h
92h
93h-9Fh
AOh-Alh
A4h-A5h
A8h-A9h
ACh-ADh
BOh-B1lh
B2h-B3h
B4h-B5h
B8h-BSh
BCh-BDh
COh-D1h
D2h-DDh
DEh-DFh
FOh
170h-177h
1FOh-1F7h
200h-207h
208h-20Fh
376h
3F6h

reserved
LPCSIO
Timer/Counter
reserved
microcontroller
NMI controller
microcontroller
microcontroller
microcontroller
reserved

RTC controller
RTC controller
RTC controller
RTC controller
RTC controller
RTC controller
RTC controller

DMA controller, LPC, PCl or PCle

DMA controller

DMA controller

DMA controller

DMA controller

DMA controller

DMA controller

DMA controller

DMA controller

Reset generator

DMA controller

Interrupt controller
Interrupt controller
Interrupt controller
Interrupt controller
Interrupt controller

Power management
Interrupt controller
Interrupt controller
Interrupt controller

DMA controller

reserved

DMA controller
Ferr#/interrupt controller
SATA controller, PCI, or PCle
SATA controller, PCI, or PCle
Gameport low

Gameport high

SATA controller, PCl, or PCle
SATA controller, PCl, or PCle
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Timer/Counter

LPCSIO

Timer/Counter
Timer/Counter
microcontroller

NMI controller
microcontroller
microcontroller
microcontroller

NMI and RTC controller

RTC controller

NMI and RTC controller

RTC controller

NMI and RTC controller

RTC controller

NMI and RTC controller

RTC controller

DMA controller, LPC, PCl or PCle
DMA controller

DMA controller, LPC, PCl or PCle
DMA controller

DMA controller, LPC, PCl or PCle
DMA controller

DMA controller, LPC, PCl or PCle
DMA controller

DMA controller

Reset generator

DMA controller

Interrupt controller
Interrupt controller
Interrupt controller
Interrupt controller
Interrupt controller

Power management
Interrupt controller
Interrupt controller
Interrupt controller

DMA controller

DMA controller

DMA controller
Ferr#/interrupt controller
SATA controller, PCI, or PCle
SATA controller, PCI, or PCle
Gameport low

Gameport high

SATA controller, PCI, or PCle
SATA controller, PCI, or PCle

PIT

Forwarded to LPC
PIT

PIT

Forwarded to LPC
Processor I/F
Forwarded to LPC
Forwarded to LPC
Forwarded to LPC
RTC

RTC

RTC

RTC

RTC

RTC

RTC

RTC

DMA

DMA

DMA

DMA

DMA

DMA

DMA

DMA

DMA

Processor I/F
DMA

interrupt
interrupt
interrupt
interrupt
interrupt

Power management

interrupt
interrupt
interrupt

DMA

DMA

DMA

Processor I/F
SATA

SATA

Forwarded to LPC
Forwarded to LPC
SATA

SATA
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4D0h-4D1h Interrupt controller Interrupt controller interrupt
CF9h Reset generator Reset generator Processor I/F
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3.3. FLASH
There are four SPI flashs, 2 x 128Mb for BIOS, 1 x 32Mb for 10GBE controller +and 1 x 16Mb for
BCM5720.

U1, U31, the two 128Mb flash are for system boot BIOS, one is primary another one is backup.

There are two ways that can update the BIOS flash, one is via dediprog (CONN3), the other is via BMC
module. If user want to update bios from BMC, the “BDX_SPI_MUX_SEL” would be pull low from high.

U16, 32Mb flash is for 10G controller setup that need level shift because of that SPI interface voltage
level of BDXDE LAN is 1.05volt different SPI flash voltage level.

U39, the 16Mb flash is for BCM5720 MAC setup.

The system boot flash SPI clock rate is 20MHz via the SPI memory mapped configuration register
SSFC[18:16] = “000” setting and the CPU GbE LAN SPI flash clock rate is 20MHz via the GBE LAN
memory mapped configuration register SSFC[18:16] = “000” setting.
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BDX_SPI_MUX_SEL

SPI_CS_SELECT

BIOS_SPI_KGI_N
——BIOS_SPI_CS1-

BIOS_SPI2_CS_switch:
BIOS_SPI2_C:

3105 _SPI_CLK_DI_D

BIOS_SPI_CI_N
BMC_SPI_CS

BIOS_SPI1_CS

A

|_CLK_MOSI_MIS!

/‘4
S UE_TY «
—sPI_MUX_OE <

SF100_l03
BDX_SPI_MUX_SEL

_CLK_DI_DO

;EBMCSPICSN
BMC_SPI_OUT_SEL-

CI_KGI_SELECT

BIOS_SPI_CLK_DI_DO

OE# S U43 Function S MUX Function
L L A=B1 L BO=A

L H A=B2(Default) H B1=A(Default)
H X Disconnect

Figure 3-3 FLASH Connection
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3.3.1. Bios Flash Upgrade
There are two methods to upgrade the system bios flash:
a. Using SF100 DEDIPROG programmer
b. Using BMC module
3.3.1.1. Using SF100/SF600 DEDIPROG programmer
1. Preparing the SF100 / SF600

BIOS SPI Flash Update

* Tools Required:

- Host Windows* PC with USB port
- DediProg* SF600 SPI Flash Programmer
- SF600 cable Adapter with an 8-pin header

ooy M
- USB cable o= | Eael
* http://www.dediprog.com/
* Required Software:
- Download and install the software corresponding to th

DediProg* SF600 SPI Flash Programmer tool onto the
Windows* PC

= http://www.dediprog.com/

2. Select flash
U1: Current BIOS Image (Cl)
U31: Known Good BIOS Image (KGl)
3. Connect the SF100/SF600 connect on CONN3
4. For Cl flash, put jumper on CONN2 = 1-2
5. For KGl flash, put jumper on CONN2 = 2-3
3.3.2. 10GBE firmware flash upgrade
The U16 10GBE flash could be upgrade by SW
3.3.3. BCM5720 firmware flash upgrade
The U39 BCM5720 flash could be upgrade by SW.
3.4. DDR4

The Intel Broadwell-DE CPU family can support memory DDR3 and DDR4 that need via strap pin
DDR3_4_STRAP to configure which one be supported.

Currently the board supports two DDR4 SODIMM modules with ECC, so the DDR3_4_STRAP should be
pull to high.
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DDRO_CS_N[1:0]
DDRO_CKE[1:0]
DDRO_ODT[1:0]
DDRO_DQ[63:0]
DDRO_DQS[8:0]
DDRO_ECC[7:0]
DDRO_ALERT_N

VCCIOIN

DDR1_CS_N[1:0]
DDR1_CKE[1:0]
DDR1_ODT([1:0]
DDR1_DQ[63:0]
DDR1_DQS[8:0]
DDR1_ECC[7:0]
DDR1_ALERT_N

Figure 3-4 RAM Connection

3.5. PCle
The CPU board has to provide the x4 PCIE Gen3 and x1 PCIE Gen2 to main board. The x4 PCIE GEN3 is
used to connect the BCM56960 for control path, the PCIE GEN2 x1 is sued to communicate the OOB.

There are other PCIE GEN2 that connect to on board MAC BCM5720 and BMC module.
The PCIE interface connected to BCM5720 is PCIE GEN2 x2.

The PCIE interface connected to BMC module is PCIE GEN2 x1, which is used to active the graphic
inside the BMC chip to achieve the vKVM and vMedia function through IPM| when the BMC chip uses
AST2400.
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120pins BTB connector

Figure 3-5 PCle Topology

3.6. SMbuS/IZC
The SMbus from Broadwell-DE can access the CPU board and main board device via SMBUSO.

The U40/U41 multiplexers are used to prevent multi-master issues on the SMBUS.
The BMC module could use the SMBUS when the 12C_multiplexer_select pin is driven from high to low.

In order to prevent the hang-up issue which occurred when the CPU is accessing the SMBUS and BMC
module want to take the bus master (12C_multiplexer_select would be driven low), if the BMC module

is installed, BMC would be the master for all SMBUS, CPU would ask BMC for SMBUS information via
LPC by IPMIL.
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12C_Multiplexer_Select

Note: 12C[1:5] are from the BMM
point of view, not related to the
12C[0:1] through the B2B CONN

Figure 3-6 CPU Board SMBUS Connection
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— e — — — — — — —_——— — T ——
|-cpu BOARD T;WITCH BOARD Do FAN BOARD

SMBUS :0x58
EEPROM :0:53

0x50/51
0x50/51
054

r———————-

Figure 3-7 Main Board SMBUS Connection
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3.7. UART
There is a RJ-45 type console port in front panel connected to CPU UART _1 interface. The
interface supports asynchronous mode with default eight data bits, one stop bit, and no
parity. The unit will operate at any one of the following baud rates, 9600, 19200, 38400,
57600 and 115200 bps.

cPU

UART_1

3

UART
Transcevier

3

Console
RJA45

Figure 3-8 UART Connection

Table 3- 4 RJ-45 Type Console Pin Definition

Pin number Pin name Pin number Pin name
1 RTS 2
3 TXD 4 GND
5 GND 6 RXD
7 8 CTS
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3.8. USB

There are four USB 2.0 interfaces in the project.

The USB-0 via the 120pins BTB connector to switch board is for chassis USB connector.

The USB-1 is for debug function.
The USB-2 connects to eUSB module for OS access.

The USB-3 is connected to BMC module for vMEDIA function.

L USB2_eUSB_DP/N— eUsB
USB2_DP/N_2 _eUSB_| CONNS
USB2_DP/N_1 ——USB2_DEBUG_DP/N—> Debug USB
connector
CONN1
BDXDE
u9
120pin
BTB
USB2_DP/N_0 ——USB2_FRPNT_DP/N—>
- - Connector
CONN16
USB3_DP/N_O | USB2_DP/N_3— BMC

Figure 3-9 USB Connection

3.9. SATA

The CPU board supports 2 SATA SSD devices via SATA 3.0 interface.

SATA 3.0 CHO support mSATA SSD module.
SATA 3.0 CH1 support m.2 SSD module.

The following table shows the mSATA and m.2 SSD module dimension and size.

Table 3- 5 SATA SSD Module Table

Type Dimension
mSATA SSD 50.8mm x 29.85mm x 4.0mm
M.2 SSD 42.0mm x 22.0mm x 3.5mm

80.0mm x 22.0mm

Capacity

16GB~512GB (option)
32GB~256GB (default)
32GB~512GB (option)
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Figure 3-10 SATA Connection
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3.10. GPIO

< BDX_CPLD_JTAG_TDl——
BDX_CPLD_JTAG_MUX_ENABLE
BDX_CPLD_JTAG_TDO

JTAG_TUTAG_TDO

i
)
i

CPLD_JTAG_MUX_ENABLE

)
<
@

\ 4

A A

\4

VVYVYY

\4

\4

MAC_RST:

A\ 4

120pins BTB
connector

Figure 3-11 GPIO Connection

The following table is the GPIO function description of BDXDE CPU.

Table 3- 6 GPIO table
Pin name GPIO_USE_SEL GPIO_IO_SEL function
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1: GPIO 1:input

0: Native 0: output

GPIOO 0 X BMBUSY#

GPIO1 1 0 Watch dog event clear indicator

GPI102 0 X NC

GPIO3 0 X NC

GPIO4 1 1 CPU to PCH Throttle event
interrupt

GPIO5 0 X NC

GPIO6 1 0 JTAG enable, enable JTAG
multiplexer to update CPLD code
from CPU.
1: enable the JTAG multiplexer
0: disable the JTAG multiplexer

GPIO7 0 X NC

GPIO8 1 0 JTAG Multiplexer select, which
select the JTAG signals from CPU
would go to CPLD or main board
1: to CPLD (default)
0: to Main board

GPIO9 1 0 XDP_NOA5_PCH/

BDX_CPLD_JTAG_TDI

When configure to be
BDX_CPLD_JTAG_TDI, which is
CPU JTAG output

GPIO10 1 1 XDP_NOA6_PCH/
BDX_CPLD_JTAG_TDO

When this pin configure to
BDX_CPLD_JTAG_TDO

, Which is CPU JTAG input

GPIO11 0 X SMBALERT#

GP1012 1 0 Reset MAC, to do the sleep
function.

GPIO14 1 0 XDP_NOA7_PCH/

BDX_CPLD_JTAG_TCK
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GPI1015 1 0 SOC_FPGA_CLK

GPIO16 1 0 FM_THROTTLE_PCH_N/
FM_THROTTLE_N

GPIO17 1 1 BMC present detect

GPIO18 1 0 XDP_NOA14_PCH/
BDX_CPLD_JTAG_TMS

GPIO19 1 BI-DIR XDP_NOA9_PCH

GP1020 1 0 FM_SMI_ACTIVE_PCH_N/
FM_SMI_ACTIVE_CPLD_N

GPI021 1 BI-DIR XDP_NOAS8_PCH

GPI022 1 0 SCLOCK

GPI023 0 X NC

GPI024 0 0 NC

GPIO25 1 1 1PPS_CPU

GPI026 1 1 SYS_CPLD_INT_CPU

GPI027 1 1 SOC_FPGA_DIN

GPI028 1 0 SOC_FPGA_DOUT

GPI029 1 0 IP_UARTO_SOUT

GPI030 1 1 IP_UARTO_SIN

GPI031 1 1 SMB_PWR_ALERT

GPI032 X X NC

GPIO33 X X NC

GPIO35 1 0 FM_NMI_EVENT_PCH_N/
FM_NMI_EVENT_CPLD_N

GPIO36 1 0 ADR_STATUS_RD

GPI037 1 1 ADR_STATUS_CLR

GPIO38 0 0 SLOAD

GPI039 0 0 SDATAOUTO

GP1040 0 BI XDP_NOA1_PCH

GPI041 1 0 XDP_NOA2_PCH/
CPLD_CONFIG_CLK

GPI042 1 BI XDP_NOA3_PCH/
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CPLD_CONFIG_DATA

GPI1043 1 0 XDP_NOA4 _PCH/
ADR_MCU_INIT

GP1044 0 1 NC

GP1045 1 1 CPLD23_INT_CPU

GP1046 1 0 CPU_JTAG_RST

GP1048 1 0 SDATAOUT1

GPI049 1 0 FM_CPU_PROCHOT_PCH_N/
FM_PROCHOT_N

GPIO50 X X NC

GPIO51 1 1 4.7k pull to 3.3V

GPIO52 1 1 CPU_SV

GPIO53 1 1 1k pull to gnd

GPIO54 X X NC

GPIO55 1 1 FM_BIOS_RCRV_BOOT_N

GPI1057 1 1 FM_ME_RCRV_N

GPIO58 0 X SML1_CLK

GPI1059 1 BI XDP_NOAO_PCH

GPIO60 0 X SMLOALERT#

GPIO61 X X NC

GPIO62 0 X SUSCLK_33K

GPIO65 0 X NC

GPIO67 0 X NC

GPI1O68 1 1 CPLD interrupt

GPIO69 0 X NC

GPIO70 0 X NC

GPIO71 0 X NC

GPIO72 1 1 1K pull to 3.3V

GPIO74 0 X SML1ALERTH#/TEMP_ALERT#.

GPIO75 0 X SML1DATA
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4. Sub-system of BCM5720

4.1. Ethernet Controller for Management Port
There is a Ethernet controller, Broadcom BCM5720, used in Azurite to connect the
management PHY (BCM54616S).

The BCM5720 combines dual tri-speed IEEE 802.3 compliant MACs with dual
1000BASE-X/SGMII SerDes transceivers or dual 10/100/1000 Ethernet transceivers. The
device provides a PCle v2.1 compliant host interface, which can operate at 5GTs or

2.5GTs/s x2 link width. The management PHY BCM54616S support one 10/ 100/ 1000M RJ45 and GE
SFP combo port.

EAV_CLK_  TSYNC_GPIO  PCIE_THD +/- PLIE 50,51, €5_L,
OUT (L) GPIO[2:0]  PCIE_RKD +/- REFCLK+/- SCLK

1 l I I I I
GPID %2 PC1 Express PLL aghat AMII MAC PO SMBus
antroller

SMBOATA,

NC-51 APE_GPIO[E:0] ShBCLE

Tima Sync 2K EMAL CPMU Temperature
Assist Monitor

T

POR

3.3V 1o 1.2V Voltage

r . E 2
Dual SerDes. Dual LEDs Dual GPHY PLL
Regulator Cantral

Px_10/100/
Px_THD/Px_RXD #/- 1000/ TRAFFIC Pee_TRD{3:0] /- 25 Mtz NDRIVE, PDRIVE,
LED FB, SENSE

Figure 4-1 BCM5720 Block Diagram

The BMC5720 communicates CPU via PCIE GEN2 x2, and connect to the management port PHY
BCMb54616S on main board via SGMI|I interface.

The NCSI interface is used to connect the BMC module to support share NIC function.
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PCIE2 x2

SGMII/Serdes

Figure 4-2 BCM5720 Topology

4.2. Interrupt
CPLD in switch board will collect all interrupts in switch board from different devices, and then
pass to CPU. Those devices are as below.
MAC (BCM56980)
MGMT PHY(BCM546165)
Thermal sensor(LM75)
Fan
IDT 82P33731
QSFP56-DD transceiver
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Figure 4-3 Interrupt Connection (FR58J%)

4.3. Thermal system

4.3.1. Temperature sensor
There are three temperature sensors in AS9700-32X system, and the locations are as the picture
below. CPU can access the sensor via 12C interface, and the sensor has the interrupt signal connect
with CPLD for over-temp event application.

The temperature sensor solution is “LIN LM75BD 2.8-5.5V TEMP MINOTOR SO8 LT/LF NXP”

The thermal alarm will be 70 degree at initial value and it is via thermal sensor’s interrupt to CPU
module. The temperature value will be optimized after thermal test result.

. _______________________________________________________________________________________________|
EDGECORE NETWORKS CORPORATION 2018 55



Figure 4-4 Switch board - Temp sensor location
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Figure 4-5 CPU board - Temp sensor location

4.3.2. Fan controller system
The Fan board has a CPLD to do the fan controller function. The CPLD on the Fan board can control the
Fan’s PWM signal for adjust Fan speed and count the Fan’s Tach signal for Fan speed reporting. CPU
can read the thermal sensor to get thermal information, and then adjust Fan speed to reduce system’s
thermal. The Fan’s CPLD had included I12C thermal watchdog to avoid system shutdown. If the register

count to zero, the Fan speed will be set to high speed.

The CPLD information is “CPLD 5M1270ZF256C5N 3.3V FBGA256 LT/LF ALTERA”

4.4. IDT 82P33731

4.4.1. Configurations of IDT 82P33731

Pin Number Pin Name Function Description
o MPU_MODEL/ During reset, these pins determine the default
c11 12CM_SCL value of the MPU_SEL_CNFG[1:0] bits as follows:
MPU_MODEO/ 00: 12C mode
[2CM_SDA 01 ~ 10: Reserved

11: 12C master (EEPROM) mode
[2CM_SCL: Serial Clock Line
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In I12C master mode, the serial clock is output on
this pin.

[2CM_SDA: Serial Data Input for 12C Master Mode

In 12C master mode, this pin is used as the for the
serial data.

K8

MS/SL

MS/SL: Master / Slave Selection

This pin, together with the MS_SL CTRL bit,
controls whether the device is configured as the
Master or as the Slave. The signal level on this pin
is reflected by the MASTER_SLAVE bit.

H1
J1
J2

XO_FREQO/
LOSO
XO_FREQ1/
LOS1
XO_FREQ2/
LOS2

XO_FREQO ~ XO_FREQ2: These pins set the
oscillator frequency.

XO_FREQ[2:0] Oscillator Frequency (MHz)
000 10.000
001 12.800
010 13.000
011 19.440
100 20.000
101 24.576
110 25.000
111 30.720

LOSO ~ LOS2 - These pins are used to disqualify
input clocks. See input clocks section for

more details. After reset, this pin takes on the
operation of LOSO-LOS2
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5. Switch Sub-system of BCM56980
The BCM56980 supports high-bandwidth, glueless network connectivity up to 12.8 TB/s on a
single chip. It incorporates 32 BlackhawkCore, where each BlackhawkCore can operate at 200G/
400Gbps. The device also supports an x4 PCle interface that can operate at Gen 3.0 speed to local

CPU.
BLCO BC1 BL2 BC3 BC4 AOS AO0 a0 BC14 BC1S
| 10GbE /SOGbE /10 0GbE /200GbE/ 400GbE MAC
§. = Mu ltistage Packet -
=5 Content Aware @
= ™ ) Buffer E
= Engine @
&
=
E
) E
E V0LAN L2 Processing L3 Processing =
o =
2
10GhE /SOGHE /100GhE, 200GhE /A00GhE MAC
BC31 BC30 TEE S EE A BC21 BLC20 BC19 BC18 BC1T7 BC16

Figure 5-1 BCM56980 Block Diagram

5.1. Port Mapping

Table 5-1 AS9716-32X port mapping

Port mapping Date: 2018/03/20 Ver: V01 TH3 has ITM X2, Pipe x 8
Author: Chaohua Chung Balckhawk x 32, Merlin x 1
I™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
0 0 Blackhawk 0 1 0 1 5 21
0 0 Blackhawk 0 2 1 4 4 21
0 0 Blackhawk 0 3 2 8 2 21
0 0 Blackhawk 0 4 3 7 6 21
0 0 Blackhawk 0 5 4 3 8 21
0 0 Blackhawk 0 6 5 2 7 21
0 0 Blackhawk 0 7 6 5 1 21
0 0 Blackhawk 0 8 7 6 3 21
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
0 0 Blackhawk 1 9 0 7 4 22
0 0 Blackhawk 1 10 1 6 8 22
0 0 Blackhawk 1 11 2 3 7 22
0 0 Blackhawk 1 12 3 1 3 22
0 0 Blackhawk 1 13 4 5 1 22
0 0 Blackhawk 1 14 5 2 5 22
0 0 Blackhawk 1 15 6 4 6 22
0 0 Blackhawk 1 16 7 8 2 22
0 0 Blackhawk 2 17 0 1 7 23
0 0 Blackhawk 2 18 1 3 3 23
0 0 Blackhawk 2 19 2 5 4 23
0 0 Blackhawk 2 20 3 6 2 23
0 0 Blackhawk 2 21 4 4 8 23
0 0 Blackhawk 2 22 5 7 6 23
0 0 Blackhawk 2 23 6 2 1 23
0 0 Blackhawk 2 24 7 8 5 23
0 0 Blackhawk 3 25 0 1 7 24
0 0 Blackhawk 3 26 1 5 3 24
0 0 Blackhawk 3 27 2 2 8 24
0 0 Blackhawk 3 28 3 7 1 24
0 0 Blackhawk 3 29 4 8 2 24
0 0 Blackhawk 3 30 5 3 6 24
0 0 Blackhawk 3 31 6 4 4 24
0 0 Blackhawk 3 32 7 6 5 24
0 1 Blackhawk 4 33 0 8 5 10
0 1 Blackhawk 4 34 1 7 1 10
0 1 Blackhawk 4 35 2 4 6 10
0 1 Blackhawk 4 36 3 2 3 10
0 1 Blackhawk 4 37 4 6 8 10
0 1 Blackhawk 4 38 5 5 4 10
0 1 Blackhawk 4 39 6 1 2 10
0 1 Blackhawk 4 40 7 3 7 10
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
0 1 Blackhawk 5 41 0 7 6 9
0 1 Blackhawk 5 42 1 8 5 9
0 1 Blackhawk 5 43 2 6 2 9
0 1 Blackhawk 5 44 3 4 4 9
0 1 Blackhawk 5 45 4 1 8 9
0 1 Blackhawk 5 46 5 3 7 9
0 1 Blackhawk 5 47 6 2 1 9
0 1 Blackhawk 5 48 7 5 3 9
0 1 Blackhawk 6 49 0 4 8 11
0 1 Blackhawk 6 50 1 7 4 11
0 1 Blackhawk 6 51 2 6 2 11
0 1 Blackhawk 6 52 3 5 3 11
0 1 Blackhawk 6 53 4 1 7 11
0 1 Blackhawk 6 54 5 8 6 11
0 1 Blackhawk 6 55 6 2 1 11
0 1 Blackhawk 6 56 7 3 5 11
0 1 Blackhawk 7 57 0 5 8 12
0 1 Blackhawk 7 58 1 6 7 12
0 1 Blackhawk 7 59 2 2 3 12
0 1 Blackhawk 7 60 3 8 1 12
0 1 Blackhawk 7 61 4 3 2 12
0 1 Blackhawk 7 62 5 1 4 12
0 1 Blackhawk 7 63 6 4 6 12
0 1 Blackhawk 7 64 7 7 5 12
1 2 Blackhawk 8 65 0 2 6 2
1 2 Blackhawk 8 66 1 8 2 2
1 2 Blackhawk 8 67 2 7 5 2
1 2 Blackhawk 8 68 3 4 1 2
1 2 Blackhawk 8 69 4 1 4 2
1 2 Blackhawk 8 70 5 3 8 2
1 2 Blackhawk 8 71 6 6 7 2
1 2 Blackhawk 8 72 7 5 3 2
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
1 2 Blackhawk 9 73 0 8 2 1
1 2 Blackhawk 9 74 1 3 4 1
1 2 Blackhawk 9 75 2 6 6 1
1 2 Blackhawk 9 76 3 4 5 1
1 2 Blackhawk 9 77 4 7 8 1
1 2 Blackhawk 9 78 5 1 7 1
1 2 Blackhawk 9 79 6 2 3 1
1 2 Blackhawk 9 80 7 5 1 1
1 2 Blackhawk 10 81 0 2 7 3
1 2 Blackhawk 10 82 1 5 3 3
1 2 Blackhawk 10 83 2 6 8 3
1 2 Blackhawk 10 84 3 7 4 3
1 2 Blackhawk 10 85 4 1 2 3
1 2 Blackhawk 10 86 5 8 6 3
1 2 Blackhawk 10 87 6 4 5 3
1 2 Blackhawk 10 88 7 3 1 3
1 2 Blackhawk 11 89 0 6 8 4
1 2 Blackhawk 11 90 1 5 5 4
1 2 Blackhawk 11 91 2 4 7 4
1 2 Blackhawk 11 92 3 2 3 4
1 2 Blackhawk 11 93 4 7 4 4
1 2 Blackhawk 11 94 5 1 6 4
1 2 Blackhawk 11 95 6 8 1 4
1 2 Blackhawk 11 96 7 3 2 4
1 3 Blackhawk 12 97 0 8 3 5
1 3 Blackhawk 12 98 1 1 7 5
1 3 Blackhawk 12 99 2 2 6 5
1 3 Blackhawk 12 100 3 3 2 5
1 3 Blackhawk 12 101 4 6 1 5
1 3 Blackhawk 12 102 5 7 8 5
1 3 Blackhawk 12 103 6 4 4 5
1 3 Blackhawk 12 104 7 5 5 5
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
1 3 Blackhawk 13 105 0 1 2 6
1 3 Blackhawk 13 106 1 3 6 6
1 3 Blackhawk 13 107 2 6 5 6
1 3 Blackhawk 13 108 3 5 1 6
1 3 Blackhawk 13 109 4 2 7 6
1 3 Blackhawk 13 110 5 7 3 6
1 3 Blackhawk 13 111 6 4 4 6
1 3 Blackhawk 13 112 7 8 8 6
1 3 Blackhawk 14 113 0 5 3 7
1 3 Blackhawk 14 114 1 6 4 7
1 3 Blackhawk 14 115 2 1 7 7
1 3 Blackhawk 14 116 3 3 8 7
1 3 Blackhawk 14 117 4 7 6 7
1 3 Blackhawk 14 118 5 8 2 7
1 3 Blackhawk 14 119 6 2 5 7
1 3 Blackhawk 14 120 7 4 1 7
1 3 Blackhawk 15 121 0 1 1 8
1 3 Blackhawk 15 122 1 5 2 8
1 3 Blackhawk 15 123 2 8 4 8
1 3 Blackhawk 15 124 3 3 6 8
1 3 Blackhawk 15 125 4 7 5 8
1 3 Blackhawk 15 126 5 2 7 8
1 3 Blackhawk 15 127 6 6 3 8
1 3 Blackhawk 15 128 7 4 8 8
1 4 Blackhawk 16 129 0 1 5 13
1 4 Blackhawk 16 130 1 3 2 13
1 4 Blackhawk 16 131 2 8 4 13
1 4 Blackhawk 16 132 3 4 6 13
1 4 Blackhawk 16 133 4 7 8 13
1 4 Blackhawk 16 134 5 2 7 13
1 4 Blackhawk 16 135 6 5 1 13
1 4 Blackhawk 16 136 7 6 3 13
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
1 4 Blackhawk 17 137 0 7 4 14
1 4 Blackhawk 17 138 1 6 8 14
1 4 Blackhawk 17 139 2 1 7 14
1 4 Blackhawk 17 140 3 5 3 14
1 4 Blackhawk 17 141 4 3 6 14
1 4 Blackhawk 17 142 5 4 2 14
1 4 Blackhawk 17 143 6 2 5 14
1 4 Blackhawk 17 144 7 8 1 14
1 4 Blackhawk 18 145 0 3 7 15
1 4 Blackhawk 18 146 1 6 3 15
1 4 Blackhawk 18 147 2 5 8 15
1 4 Blackhawk 18 148 3 1 4 15
1 4 Blackhawk 18 149 4 7 2 15
1 4 Blackhawk 18 150 5 8 6 15
1 4 Blackhawk 18 151 6 4 5 15
1 4 Blackhawk 18 152 7 2 1 15
1 4 Blackhawk 19 153 0 6 7 16
1 4 Blackhawk 19 154 1 8 8 16
1 4 Blackhawk 19 155 2 2 4 16
1 4 Blackhawk 19 156 3 5 1 16
1 4 Blackhawk 19 157 4 3 3 16
1 4 Blackhawk 19 158 5 7 5 16
1 4 Blackhawk 19 159 6 4 6 16
1 4 Blackhawk 19 160 7 1 2 16
1 5 Blackhawk 20 161 0 6 7 18
1 5 Blackhawk 20 162 1 7 6 18
1 5 Blackhawk 20 163 2 8 5 18
1 5 Blackhawk 20 164 3 4 1 18
1 5 Blackhawk 20 165 4 3 2 18
1 5 Blackhawk 20 166 5 2 4 18
1 5 Blackhawk 20 167 6 1 3 18
1 5 Blackhawk 20 168 7 5 8 18
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
1 5 Blackhawk 21 169 0 4 1 17
1 5 Blackhawk 21 170 1 2 5 17
1 5 Blackhawk 21 171 2 1 8 17
1 5 Blackhawk 21 172 3 8 3 17
1 5 Blackhawk 21 173 4 3 6 17
1 5 Blackhawk 21 174 5 6 2 17
1 5 Blackhawk 21 175 6 7 4 17
1 5 Blackhawk 21 176 7 5 7 17
1 5 Blackhawk 22 177 0 5 8 19
1 5 Blackhawk 22 178 1 3 6 19
1 5 Blackhawk 22 179 2 1 2 19
1 5 Blackhawk 22 180 3 6 4 19
1 5 Blackhawk 22 181 4 8 7 19
1 5 Blackhawk 22 182 5 4 5 19
1 5 Blackhawk 22 183 6 2 1 19
1 5 Blackhawk 22 184 7 7 3 19
1 5 Blackhawk 23 185 0 7 8 20
1 5 Blackhawk 23 186 1 2 4 20
1 5 Blackhawk 23 187 2 5 7 20
1 5 Blackhawk 23 188 3 6 3 20
1 5 Blackhawk 23 189 4 1 2 20
1 5 Blackhawk 23 190 5 8 6 20
1 5 Blackhawk 23 191 6 3 5 20
1 5 Blackhawk 23 192 7 4 1 20
0 6 Blackhawk 24 193 0 1 2 26
0 6 Blackhawk 24 194 1 4 6 26
0 6 Blackhawk 24 195 2 2 5 26
0 6 Blackhawk 24 196 3 7 1 26
0 6 Blackhawk 24 197 4 8 7 26
0 6 Blackhawk 24 198 5 6 3 26
0 6 Blackhawk 24 199 6 3 4 26
0 6 Blackhawk 24 200 7 5 8 26
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port
0 6 Blackhawk 25 201 0 1 6 25
0 6 Blackhawk 25 202 1 4 4 25
0 6 Blackhawk 25 203 2 8 2 25
0 6 Blackhawk 25 204 3 7 5 25
0 6 Blackhawk 25 205 4 3 8 25
0 6 Blackhawk 25 206 5 2 7 25
0 6 Blackhawk 25 207 6 5 1 25
0 6 Blackhawk 25 208 7 6 3 25
0 6 Blackhawk 26 209 0 5 4 28
0 6 Blackhawk 26 210 1 8 6 28
0 6 Blackhawk 26 211 2 7 2 28
0 6 Blackhawk 26 212 3 4 1 28
0 6 Blackhawk 26 213 4 1 8 28
0 6 Blackhawk 26 214 5 2 5 28
0 6 Blackhawk 26 215 6 6 7 28
0 6 Blackhawk 26 216 7 3 3 28
0 6 Blackhawk 27 217 0 3 2 27
0 6 Blackhawk 27 218 1 2 6 27
0 6 Blackhawk 27 219 2 6 5 27
0 6 Blackhawk 27 220 3 4 1 27
0 6 Blackhawk 27 221 4 7 8 27
0 6 Blackhawk 27 222 5 8 3 27
0 6 Blackhawk 27 223 6 1 7 27
0 6 Blackhawk 27 224 7 5 4 27
0 7 Blackhawk 28 225 0 2 1 30
0 7 Blackhawk 28 226 1 3 4 30
0 7 Blackhawk 28 227 2 4 7 30
0 7 Blackhawk 28 228 3 7 3 30
0 7 Blackhawk 28 229 4 6 2 30
0 7 Blackhawk 28 230 5 8 8 30
0 7 Blackhawk 28 231 6 5 5 30
0 7 Blackhawk 28 232 7 1 6 30
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Port mapping Date: 2018/03/20 Ver: V01
Author: Chaohua Chung

TH3 has ITM X2, Pipe x 8
Balckhawk x 32, Merlin x 1

(Management)

IT™ Pipe SerDes Core Physical Port BC-X QSFP-DD TX QSFP-DD RX | Front
number | Number number Number Lane-X (From Mac) (To Mac) Port

0 7 Blackhawk 29 233 0 7 6 29
0 7 Blackhawk 29 234 1 1 4 29
0 7 Blackhawk 29 235 2 8 5 29
0 7 Blackhawk 29 236 3 3 2 29
0 7 Blackhawk 29 237 4 6 8 29
0 7 Blackhawk 29 238 5 4 7 29
0 7 Blackhawk 29 239 6 5 1 29
0 7 Blackhawk 29 240 7 2 3 29
0 7 Blackhawk 30 241 0 1 2 32
0 7 Blackhawk 30 242 1 3 4 32
0 7 Blackhawk 30 243 2 7 5 32
0 7 Blackhawk 30 244 3 8 1 32
0 7 Blackhawk 30 245 4 5 3 32
0 7 Blackhawk 30 246 5 2 7 32
0 7 Blackhawk 30 247 6 6 8 32
0 7 Blackhawk 30 248 7 4 6 32
0 7 Blackhawk 31 249 0 7 4 31
0 7 Blackhawk 31 250 1 8 8 31
0 7 Blackhawk 31 251 2 3 3 31
0 7 Blackhawk 31 252 3 1 7 31
0 7 Blackhawk 31 253 4 6 2 31
0 7 Blackhawk 31 254 5 5 6 31
0 7 Blackhawk 31 255 6 4 5 31
0 7 Blackhawk 31 256 7 2 1 31
o | 1 | femnanes | o

1 5 Merlin 0 Lane 2 258

Figure 5-2 Port Mapping
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5.1.1. 400G QSFP56-DD connection
AS9700-32X is PHY-less system, BCM56980 connects with QSFP56-DD directly and CPU control
transceiver’s 12C and status via accessing CPLD. The QSFP56-DD ports support optical transceiver and
DAC and power class up to 14W.

R SWITCH

BOARD

PCleby 4

wuid e

Figure 5-3 400G QSFP56-DD Connection

Table 3- Power Classification
Powexr Cla=zs Max Powsr (W)

1.0
3.5
7.0
2.0
10

Lo IR TR R S e

[
[

Figure 5-4 QSFP56-DD Power Classification
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5.1.2. 10G MUX connection

CPU

Port1|Port1|Port2|Port2|Port3

Port3

Port4|Port4

TX [ RX [ TX

Port1|Port1|Port2|Port2

Front Port

Figure 5-5 10G MUX connection

MAC|

Table 5-2 Ture table for Broadwell-DE

CPU has 10G port x 2 ( Broadwell-DE )
MAC to CPU Portl | AL1IN Al OUT
MAC to CPU Port2 | A2IN A2 OUT
CPU to MAC Portl | B3IN B3 OUT
CPU to MAC Port2 | B4 IN B4 OUT
MAC to Front Port Portl | A1IN B1 OUT
MAC to Front Port Port2 | A2IN B20UT
Front port to MAC Portl | A3IN B3 OUT
Front port to MAC Port2 | A4IN B4 OUT

Table 5-3 Ture table for Denverton

CPU has10G port x 4 ( Denverton )

MAC to CPU

| Portl | ALIN | A10UT

TX | RX | TX | RX | TX | RX | TX | RX
Tt
I
| I
e R Ak
A — - 4 e
| |
A2 | B2 Portl
- — — _
| out| IN >
I - - T T T T T T out| N [+ -——— >
| 4
I
- A3 | A3 | Port2
' | > N | out “—L___"ng
| i | B3 B3__I_“_]
IN [out
| I
| |
| - B4 | A4
) | >IN | out |
- A4 | B4
: | >N out[” T
v |3
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CPU has10G port x 4 ( Denverton )

MAC to CPU Port2 | A2IN | A2 OUT
CPU to MAC Portl | B3 IN B3 OUT
CPU to MAC Port2 | B4IN B4 OUT

CPU to Front port Port3 | B1IN B1 OUT
CPU to Front port Port4 | B2 IN B2 OUT
Front port to CPU Port3 | A3IN A3 OUT
Front port to CPU Port4 | A4IN B4 OUT

Simplified Schematic

100nF DS110DF111
&———OouUTA_P INA_Pf——
&———ouTa'N INA_Nf——
100nF
100nF 3.3v
—3|INB P OUTB_P}—F—>
—>|INB_N OUTB_N|——
25 MHz 100nF 2ka g 2k
@7 REFCLK_IN SDA >
3.3V SCL
' LPF_REF_B|——_
VIN = — 22nF
10 LPF_CP B}—T
| LPF_REF_ AlF—
- - 22nF
GND LPF_CP_Af—-—T 313\’
VDD EN_SMB
o2pf | L TX_DIS 1k
@ T T VODA/READ_EN
GND ADDRO/LOCK
DAP ADDR1/VODB/DONE# L |
T ke ZHO SO

=

Figure 5-6 TI DS110DF111 block diagram

5.2. LED interface
BCM56980 Programming Guide CH3.2 describe detail LED interface. (56980-PG103)
The BCM56980's three separate LED interfaces: LED-0O, LED-1, LED-2, LED-3, and LED-4.
LED-1 and LED-2 are connected to CPLD2. LED of Port 1~16 are driving by CPLD2.
LED-3 and LED-4 are connected to CPLD2. LED of Port 17~32 are driving by CPLD3.
Port status information includes link status, transmit and receive activity, and speed settings

Figure 8: Timing relationship of led_clk and led_data

e e U 77 W e W s W

led_data [ \ [ w0 [ a1 ){ Jgf |  dn2 [ an-1 )
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Figure 9: led_clk/led_data Refresh Interval

«——|ED_REFRESH_CTRLREFRESH_CYCLE_PERIOD———»

led_clk MUUW # ﬂﬂmﬂm
led_data [UWTTTTTTT] , MTTTTTTT]

The interface to the LED status indicators is implemented through a serial protocol carried out on two
pins: LED_CLK and LED_DATA. If there are n LED status lights, it takes nclock cycles to shift the data out
of the LED interface. The shifted-out LED data is out-of-phase with respect to the LED_CLK. After all n
bits have been shifted out, the LED_CLK and LED_DATA lines go idle until the next time the LED status

is refreshed. An external shift register is responsible for holding the state of the LED status between
scan (refresh) events.

~30 ms

LED_CLK |||||||||||||||| » ||||||||||||||||

L4

LED_DATA |_| n

Fri

Figure 5-7 LED bus
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6. CPLD
6.1. CPU CPLD

Figure 6-1 CPU CPLD block diagram

——PCH_SUSCLK_33K_CPLD1- {—BDX_SATA1_ACTIVITY_LED1-
VR_PSV_STBY_EN»> CPLD_CLK_25M—3 I (_33K_( —| - _ /_LED1-»

BDX_SCLOCK———| |—BDX_SATA2_ACTIVITY_LED2-»
————BDX_SLOAD———| SATA
VR_P3V3_CPLD_EN— BDX SDATAOUT |—BDX_SATA3_ACTIVITY_LED3-»>
o : |—BDX_SATA4_ACTIVITY_LED4—»
XDP_PCH_PWRGD>
PCH_RSMRST_N—>- Manu_RST—! PCH_SYSRESET_N

—RST RTN OIIT RMC N—)|
—BMC_BTN_LOCKED_N»——

FM_CPLD_POV9_LAN_EN }—LED_DIG1_OUT1-»
—PSHBTN_SYS_RESET_| P —LED DIG1 OUT2-)>
(—LED DIG1 OUT3
——PWRGD_POV9_LAN—»——FM_CPLD_P1V8_LAN_EN—) ——(33_CLK_33M_P80_CPLD1—| [ Ieh Diel QU T
(—LED DIG1 OUTS
€33 PCCSCRUSESUS ENp. PWRGD,Plvs,LAN—)I:FM,CPLD,SFPPDJXFLosc—b ——PC_P80_BUF_R_LFRAME_N— [LED D61 ouT: >
oY o CPLD_LAN_IXFI_RST_N_LVL—3> > Port 80 {—LED_DIG1_OUT7-»
—PWRGD_PVCCSCFUSESUS—)-_)—C33_PVCCKRHV_END> LPC_P80_BUF_R_LAD_0 display |—LED DIG2 OUTL
LPC_P80_BUF_R_LAD_1—| —Fb DIG> OUTZ_»
panic_time[3 (—LED DIG2 OUT3
LPC_P80_BUF_R_LAD_2—| {—LED DIG2 OUT4-»
—PWRGD_PVCCKRH C33_P1V05_PCH_ENP _tEB B}E% 83? >
LPC_P80_BUF_R_LAD_3—| —, 6»
VR_P1V2_VDDQ_PWRGD—»—FM_CPLD_POV6_VTT_DIMM_EN}> > FM_CPLD_NGFF_PLEN1»  —  —  — }—LED_DIG2_OUT7-»

>
—FM_CPLD_NGFF_OC1p»—

pa"ic‘ﬂm——;jem ) —FM_CPLD_NGFF_OC2-p—|
WRGD_P1V05_PCH- C33_P1V5_PCH_EN-» - - - > FM_CPLD_NGFF_P2_EN1p
_f = - »| Delay >

5ms —PWRGD_PVCCIN CPLD_PCH_PWROK:

——CPI1 XNp Svepw
—CPLD_SC_PWRGOOD-t VR_PVCCIN_EN-> et op 53 NS

P_PWR_LED—>
PCH_SVS_PWROK-){>—CPLD_LEDS_DEBUG)

0" —
——PCH_SLP_S3_N— PCIE_RST_OE_N—»

CPLD_LED1_DEBUG) 1% — ADR_MCU_INIT—>
CPLD CPU PCH PLTRST_N9> "o
panic_time[6] ———PCH_PLTRST_N TPM_RESET R_N—P 0"—FORCE_MEMPROCHOT>
CPLD_PCH_APWROK- LPC DFBUG RST—) —BDX_CPU_PROCHOT_N3——B2B_PROCHOT_N—3>
PCIE_RST_N—3
PWRGD_P1Y05_PC| PCA9548_RST_N— “1" —NV_SAVE_CHO_D1_R)»
O3S T2d ) ——FM_CPLD_V3P3_PCH_ENS 1 NV_SAVECHL D1 >

panic_time[4]

FM_DDR4_VPP_CPLD_EN>
#g" —PCH_CPU2PCH_THROT_Rp-

1" ——SFPP1_IXFI_REFCLK_OE—p>
VR_PWREN_PVDDRP> “1" ————SPI_CS_SELECT—
“1" ————SOC_FPGA_DIN—>

—CPLD_CPU_THERMTRIP_N-»—CPLD_PCH_THERMTRIP_N}>
—CPLD_CPU_CATERR_N—FP_LEDI_N->

- “1"—CPLD_PCHHOT_N-»
—C33_BDX_PWRGOOD_CPU-»—CPLD_BDX_PWRGOOD_CPU}

XDP_PCH_CPU_PWRGD—p> —BDX_SATALED_N-)‘>_FP_LED_HDD_ACTI\/ITV-)

PWRGD_DDR4_VPP

CPLD_BDX_CPU_RSMRST-»

=Y
d CPU_XDP_HOOKO»>
H_SLP_S3_| >
9 ——SMB_PWR_ALERT_R_N—3>
‘Bxg-:‘}v"hﬁfkﬁ[’-”’ “1" —FP_LEDIO_NP>
———PWR_BTN_OUT BMC_N: PCH_PWRBTN_N
——P1014_RST-

. _______________________________________________________________________________________________|
EDGECORE NETWORKS CORPORATION 2018 72



Figure 6-2 power sequence flow chat

. _______________________________________________________________________________________________|
EDGECORE NETWORKS CORPORATION 2018 73



6.2. MB CPLD

Switch board use one FPGA and two CPLDs.
FPGA handle system reset, interrupt, power sequence, PSU status..etc.
CPLD handle QSFP-DD control signals and LED driving.

Fan board has one CPLD for Fan direction, Speed control, Speed reporting...etc.

FPGA Altera
EPACGX30F484

IP_LEDQ |ss==LED_CLK/DATA_Ousp>

IP_LED1 [==LED_CLK/DATA_1

MAC
BCM56980!P-LED2

s ED_CLK/DATA_2

IP_LED3 (==LED_CLK/DATA_3=sp

IP_LED4 (e==LED_CLK/DATA_4=ap>

6.3. Fan CPLD

Control Fan LED on/off ‘:I,
l »  LED regiser

Disable/ enable Fan power

INT Report Fan fault

@mmm(SFP-DD P1 LE
@mm(SFP-DD_P2_LE

@m—(QSFP-DD_P16_LED=p

@ Sy stem LED x 5—>

@mmm(SFP-DD P17 LE
@mmm(SFP-DD_P18_LE

@m—()SFP-DD_P32_LED=»

— D4 | ED X m—p

R: fault /G: normal

— [ |

\i

A

Report fan speed

Control Fan speed

Regiser |————————*| PWM

2C 1 _ Report Fan direction

-

Power_enable

Fan module

Tach

—

PWM

>

CPU access Fan status
Slave >

Report Fan board information

Photocoupler

a1

The CPU can access FAN CPLD via 12C interface to get the fan status.

Board version / ID

The Fan CPLD has the register to control Fan PWM signal for fan speed control, and the
counter for fan speed reporting. There has a fan power control to enable/ disable Fan power rail.

The CPLD will detect fan speed to check fan status if any issue. And CPLD
interrupt signal if there has fan fail occur or watchdog time out.
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The fan LED will report the fan status via Red/ Green LED.
The watchdog timer is the thermal protection to avoid the CPU hang up. If watchdog timer
count to zero, Fan CPLD will be pull-up the Fan speeds for system thermal protection.

Clock

Clock
25MH
- > > (oD

The CPLD reference clock is from 25MHz.

6.4. CPLD Field upgrade information
The system support CPLD field upgrade function for main CPLD and Fan CPLD.

6.4.1.1. JTAG connection

“Input W2_CPU_FAN_TDI
CPU_TDI:CPU FAN_CPLD

outpu «——SW2_FAN_CPU_TDO
—CPU_TDI—=

<-CPU_TDO

~SW1_CPU_TDI_R-W—SW1_CPU_TDI—|
-SW1_CPU_TDO_R-MW—SW1_CPU_TDO|

JTAG_TDI FPGA_TDI FPGA FPGA_TDO _CPLD2_TD

- JTAG_TD
FPGA_CONN —FPGA,CONN,TDLR—C;\:V\NN;GFPGA,CONNJD
N - —FPGA_CPLD2_TDI CPLD2_TDF CPLD_2 ——CPLD2_TD« -CPLD2_CPLD3_TDH»

—cpmz_chm_Tm—«»chLoajnl— CPLD_3 [——CPLD3_ TDO— —WW—CPLD3_MUTI_TDI>
Defaul—MUTI_OR_TDO MUTI_OR_TDI
—CPLD3_MUTI_TDI—{ SELECT OR_TDO—WA—OR_MUTI_TDi»
~MUTI_MPHY_TDO-\W—MPHY_TDI M-PHY H—MPHY_TDO—AM—MAC_TDI MAC  H-MAC_TDO—\W—MAC_OR_TD}

Figure 6-3 JTAG chain

7. Power Consumption
The total estimated power budget described in Table 6-1 is around 1249W on the 32 x 400G
switchboard with CPU system.
All calculating data are based on the maximum power dissipation in the spec of components.
Total switch power consumption:
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Power Consumption Estimation Table

Voltage(V) ROW (Widevice |Quantity Total(W)
Current{mA) 18 1.2 08 0.22 02 1.08 13 1.7 15 33 5 25 12
BDXDE 21000 3000 13813 500 350 162 487 58.99875 1| 5899875
NOR Flash a0 0.264 4 1.058
M.2 SSD 1060 3.488 1 3498
B502105 108.48 0.357984 1] 0.357984
DDR4 4500 181 1085 8.1531 2 16.3082
CPLD 500 1.65 2 3.3
MISC. 100 0.33 1 0.33
BCMS56980 500 4600 357700| 47200 300 395.148 1 395.148
QSFPSE-DD 4242 13.9986 32| 4479552
use 1000 5 1 5
LED [ 0.0198 40 0752
FAN CPLD 350 1.155 1 1.155
OCX0 1060 3.488 1 3.4598
B2P33731 89.5 984 3.4083 1 3.4083
SFP 450 1.485 1 1.485
Subr Current{mA)| 21590[ 16500 302[ 387700[ 47200[ 13813 500 350 162| 142203[  1000[ 2130 942.28643
Efficiency=00% 1046.9849
FAN 2800 336 6 2016
Total Watts i 0] 1243.5849

Table 7-1 Power Consumption Table

8. PSU
Vendor : ACBel

Output : 1300W maximum
Dimension : L321 x W50.5 x H39.9 (mm)
Comply with IPC9592

8.1. Pinout
The power module output pin define is as below.

Bottom side
12V 12V

P2 P1

GROUND GROUND ~
3 @

Top side

. _______________________________________________________________________________________________|
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Pin Number Name IO Active Pin Length
P1 & P2 (Bottom) +12V Lo Analog Standard
P3 & P4 (Top) RIN o Analog Standard
51 +12W SENSE I Analog Standard
52 +12V RTN SENSE ] Analog Standard
53 12V I-Share Lo Amnalog Standard
54 SMB_ALFERT ] Digital Standard
85 SDA Lo Digital Standard
56 SCL Lo Digital Standard
57 PS KILLF I Low Standard
58 PSON" I Low Short
50 PWOK o High Standard
510 Al I Digital Standard
511 +5V5SB Lo Analog Standard
512 +5V5SB o Analog Standard
513 PDB FAULT I Digital Standard
514 Present” 8] Low Standard
515 AD I Digital Standard
516 PDE ATLERT I Analog Standard
517 AC OK o] Analog Standard
518 N/A I Low Standard
519 N/A I High Standard
520 N/A - - Standard
521 N/A - - Standard
522 A2 I Digital Standard
523 +5VSB Lo Analog Standard
524 +5V5B I'o Analog Standard

8.2. Dimension
Nominal Dimensions

Height : 39.9mm (fits in 1U rack in vertical installation);
Width : 50.5mm
Depth : 321mm

. _______________________________________________________________________________________________|
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Figure 8-1 PSU Dimension

PCB

The AS9700-32X design includes 4 unique PCB assemblies. Information of stack-up,
dimension and placement are included below.

CPU Module PCB
[

MAC
BCM56980

]
2
°
1+
g
2
2
%
N

1 a1 B Moxi
asFe- @ asre- M asrp- M asre-
DD DD §# DD DD

Fan PCB
Bridge PCB

FAN CONN

NNOD NV4

CPLD

MAC
BOMS720)
mSATA CONN

AN CONN
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Stack-up
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e
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Bridge board

Date: 2017/10/12 09:23

Layers: LAYER 4
Tg: 150
Single-end Differential .
Layer Name Plane Description Remwain Copper (%) | ducmafler| Matarial =i talerance Er Ref. Pin
= " Impedance Width Impedance | Width/Space
0.50 0.50
i 1.70 1.70 A0 8 100 5.5/5 L3
- 4680 4.42 +i- 3.85
POWIGND 8 047 1.20 120
- 48,66 4866 +10% 4.4
POW/GND A6 047 1.20 120
] 450 [ ot 3.85
55 1.7 170 50 b 100 5.5/5 L3
0.50 0.50
Total Thickness= 1.63 0.36 64,66 6430
Date © 2014/1/13 20:54
PN :
Layers : LAYER 4
Tg : 150
Remain reduce . . .
Layer Name Plane Description Copper (%] after 1'::::- Th'::"m tolerance | [ Fr Single-end 50ohm | differential 1000hm Ref.
) pressed Impedance] Width |Impedance| Widih/Space
0.5
a0l *-‘ 50 8 100 5.5/5 L2
PREPR 4.6 4.425 +-1 1.16 3.85
POW/GND 86 0.175 1.25
0 76.34 76.34 +-10% 2548 4
POWI/GND 86% 0.175 1.25
PREPR 4.6 4.425 +1-1 1.16 3.85
Slogal 1-‘ 50 8 100 5.505 L3
0.5
Total Thickness= 232 mm 0.35 91.84 91.49 27.8
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8.3. PCB Dimension
8.3.1. CPU PCB Dimension
The CPU PCB dimension is 210 x 123.5 mm. T=1.93mm

210mm

123.5mm

Figure 8-2 CPU board PCB Dimension

Figure 8-3 Switch board PCB Dimension

. _______________________________________________________________________________________________|
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8.3.2. Switch Board PCB Dimension
The Switch PCB dimension is 413.5 x 269 mm. T=4.0mm

413.5mm
Figure 8-4 Switch board PCB Dimension

8.3.3. Bridge board PCB Dimension
The Bridge board PCB dimension is 208.62 x 24 mm. T=1.63mm

208.62

e

Figure 8-5 Bridge board PCB Dimension
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8.3.4. Fan board PCB Dimension
Fan board PCB dimension is 281 x 57.9 mm. T=2.36mm

281.43

Figure 8-6 Fan board PCB Dimension

. _______________________________________________________________________________________________|
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9. Mechanical

9.1. Dimension
Height: 43.1mm (maximum)

Width: 438.4mm
Depth: 536mm

536mm

438.4mm
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Figure 9-1 Mechanical Dimension

9.2. Mechanical Placement

Figure 9-2 Mechanical Placement (Top)

. _______________________________________________________________________________________________|
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10Mhz, 1PPS, ToD 2x10G SFP+

.

QR

cmaw’”‘l*“[-l @ffﬁﬁié_—_}gfﬁ

ey T T

D_A»EIAJJLEIEQIE@:;Q;Q;QEEQ
¥ ¥

System LEDs 32 x QSFP-DD Management, Console, USB

Figure 9-3 Mechanical Placement (Front)

PSU2 FANG6 FAN5 FAN4 FAN3 FAN2 FAN1 PSU1

Figure 9-4 Mechanical Placement (Rear)

9.3. Cooling Method
9.3.1. Fan module
AS9700-32X system supports two kinds Fan module.
Front to back Fan module with red color
Back to Front Fan module with blue color
FAN vendor : AVC
Dimension : 40 x 40 x 56 mm

Figure 9-5 Fan module-F2B
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Figure 9-6 Fan module-B2F

ITEM SPEC. Rl
RATED VOLTAGE 12 voC @
OPERATION VOLTAGH 7.0 ~ 13.2 vDC o~
START P VOLTAGE 7.0 vOC o
RATED CUERENT o 226 (2.76 ww) A (AVERAGE) ﬁ w
CURRENT ON LABEL 2,76 A i"" E
START PHAK CURBENT 50 (65 wa) A i!lﬂ ]
RATEDFOWER @ommam 271203312w) W ! ' _—
ED 40 22500410%  RPM i
4406 19500£10%  RP.M = -
SPEED OONTROL TYPE PWW CONTROLLER L
SIENAL OUTPUT FREQUENCY GENERATOR (FG) w
MAX. AIR FLOW 1.073 1 0.965 us)  M¥/MIN -
(AT Z00 SYATIC PESSUNEH) 37.80 (3410 ) CFM
| MAX. AIR PRESSURE 108.75(88.08 wv) mm-Hz0 E
(ATZEROTLOW) 4281 (3,468 W)  inch-Hz0
| ACOUSTICAL NOISE 70,0 (740 w0 4B

9.3.2. Heatsink

Figure 9-7 Fan information

The materials and size of MAC heat sink shown below.

Dimension : 200x120x15.5 mm

Fastener : Screw x 4

Base : Vapor chamber

g

& E B B E EEBE 2 E B

pasmn
g —

E —
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200 mm

Figure 9-8 MAC heatsink dimension

The size of CPU heat sink shown below.
Dimension : 70x 70 x 17 mm

Fastener : Screw x 4

Screw
+spring

Al fins

@\Hea pipes X2

Al base

\Q‘\ Copper slug
)
=% 7783 grease

A70s05

Figure 9-9 CPU heatsink dimension

9.3.3. QSFP56-DD cage

The QSFP56-DD heat sink on top side shown below.
119A00000542A CAGE QSFP-DD H-SINK 1X2P LP-8 90F H19.3 SPRING P-FIT12 TE
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TE part number: 2324313-3
Dimension: 38.25 x 81.79 x 19.5 mm

SEAL SHEET
4:\
81.79
\ Fe— 10, 38 —=

N 19,5 Mnx&

Y U I

2324313-3 AS SHOWN
SCALE  4:1

2324313-3 AS SHOWN
SCALE 2:1

Figure 9-10 Top side QSFP56-DD heatsink dimension

The QSFP56-DD bottom side shown below.
119A00000534A CAGE QSFP-DD H-SINK 1X2P LP-8 90F H15.3 SPRING P-FIT17 TE
TE part number: 2324313-4

. _______________________________________________________________________________________________|
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Dimension : 38.25 x 95.89 x 15.3 mm

2324313-4 AS SHOWN
SCALE 2:1

SEAL SHEET
ax \
95.89

24,48

@ i w A\

Figure 9-11 Bottom side QSFP56-DD heatsink dimension
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10. Misc

10.1. Connector
10.1.1.
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The board to board connector between CPU board and switch board is SAMTEC BSH-060-
01-F-D-RA-WT and BTH-060-01-F-D-RA-WT-K.

|s———Mo. of Positions x {0,500 01989 + (10,88) 428 ————=|

13,58
[.53 |

i 1

724 5,82

| CECEEEEEEEEEEEE s
¥

1 32:' [1 100 {0.50) (1,32 \
052 % 043 .r.:u:ls 01968 [ 025
g el
e No. of Positions x (0,50) 01969 + (10,88) 428
(9, 78) (3,05)
A
t T{\'—w [ ¥ S T ST [T S T AT S r—ﬂT 4
t
0l
{5,97) 0.71
iz ot
e |
U {0,50 0,20 1y (0,64)
E1d¥:l_..| |_'_ _-""_01955 --I--{IWEJ' {1 32# [1 10!!__{ — 7 -"Il"—g%i
DiA

Figure 10-1 CPU to MAC Board to Board Connector Dimension

Table 10-1 CPU Board to Board Connector Pin map

. _______________________________________________________________________________________________|
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# Generl CONNECTOR General
Function PIN # Function
(DLM75BD_SCLK IN TEMP_ANODE INOUT | 119] 120 ouT 12C_1 SCL

10)LM75BD_SDA IN/OUT TEMP_CATHODE | IN/OUT| 117 118 IN
- 115 116 | IN/OUT Not Used

CPU_MPHY SGMIL TX 0 S N OUT MPHY SGMIL TX N | OUT 111 112 | INOUT Not Used
- 109 110 N
MPHY_CPU_SGMII_RX_0_S_P IN MPHY_SGMIL 105 106 PCIE_OOB_TX_N
CPU_MPHY MDC

104
Not Used

100 PCIE OOB RX N
CPU_MPHY_MDIO T 98
96 UARTI_RX
94 N UARTI1_CTS
92 N CPU_TDI
90 ouT UARTI_TX
- 88 IN MAC INT L
- 86 -
OuT 82 INOUT IN/OUT USB2 P

- 80 -

IP_UARTO_SOUT
CPLD23_INT_CPU
1PPS_CPU

CPU_XFI_EC TX 0P
CPU_XFI EC TX ON

DIFF_PAIR_TX 0_P
DIFF PAIR_TX 0_N

- 78 ouT ouT
CPU_XFI_EC_RX_0P DIFF PAIR RX 0P | IN 76 out our UARTI_RTS
CPU_XFI EC_RX ON N DIFF PAR RX 0N | IN 74 ouT ouT RESET SYS_CPLD

- 72 INJOUT our CPU_TMS

- 70 OouT OuT CPU_JTAG_RST
CPU_XFI_EC_RX 2N N DIFF PAIR RX 1 N N 66 INJOUT OouT CPU_TDO

- 64 INJOUT OouT CPU_TCK

- 62 INOUT ouT IP_UARTO_SIN
CPU_XFIL EC_TX 2N DIFF_PAIR TX 1 N OuT 58 ouT Not Used

- 56 IN N SYS_CPLD_INT_CPU

- 54 OuT N USB1_PWRFAULT

CPU_PEX PCIEA TX 0 N PCIE_TX 2 N ouT 50 OuT out 12C_0_SCL
- 48 INOUT IN/OUT 12C_0_SDA

- 46 OouT our RESET MAC
CPU_PEX PCIEA TX 1 N ouT PCIE_TX_3_P out 44 N our
CPU_PEX PCIEA TX 1 _P OouT PCIE_TX 3 N ouT 42 OuT USBI_VBUS

R 40 R
R 38 R
N 36 OouT
N 34 ouT
- 32 -
R 30 R

PEX_CPU_PCIEA RX 0 N IN PCIE RX_ 2 P PCIE_TX_0_P CPU_PEX_PCIEB TX 0_P
PEX_CPU_PCIEA RX 0 P IN PCIE RX 2 N PCIE_TX 0_N CPU_PEX PCIEB_TX 0_N

PEX_CPU_PCIEA RX_I N PCIE RX 3 P IN 2 IN PCIE RX_0_P PEX_CPU_PCIEB_RX_0_P
PEX_CPU_PCIEA RX I P N PCIE RX 3 N N 2% N PCIE RX 0 N PEX_CPU_PCIEB RX 0 N

- 2

CPU_PEX PCIEB TX 1 N PCIE_ TX_1_P PCIE RX_1 P PEX_CPU_PCIEB RX_1_P
CPU_PEX PCIEB TX 1 P PCIE_TX_1 N out PCIE RX_1 N PEX_CPU_PCIEB RX 1 N

10.1.2. PSU Connector

9392-D0000-030-P832K-R7-B4SS24P04P1xB7Dx-P--1070130%2 f#t.pdf
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25,28
45,52
Figure 10-2 1300W PSU connector

10.1.3. Bri pe / Fan boad Connector

Figure 10-3 Bridge board match height drawing

Table 10-2 Bridge & Fan board Connectors
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AS9700-32X

Current| Match

SKU Vendor part number rating | Height
MB SSM-115-S-DV-AK-TR | .\
FAN Board DH32-FBO30RL54N-1

Bridge board

(Mainboard side) DH109-MLBO30RL54N-3| 3A (10.47mm

Bridge board

. DH61-MLBO30RL54N-7 3A 23mm
(Fan board side)
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Software Support

The AS9700-32X supports a base software package composed of the following components:

BIOS support
The AS9700-32X Supports AMI AptioV BIOS version AO1 or greater with the x86 CPU module

ONIE

See https://github.com/opencomputeproject/onie/tree/master/machine/accton for the latest supported version

Open Network Linux
See http://opennetlinux.org/ for latest supported version
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Specifications

Power Consumption

The total estimated system power consumption of the AS9700-32X is ~1200 Watts. This is based upon
worst case power assumptions for traffic, optics used, and environmental conditions. Typical power
consumption will be less.

Environmental
o (0to 40 Degrees C operating range
e -40to 40 Degrees C storage temperate range
e Humidity 5% to 95% non-condensing (operational and storage)
e Vibration — IEC 68-2-36, IEC 68-2-6
e Shock — IEC 68-2-29
e Acoustic Noise Level — Under 60dB in 40 degree C
e Altitude - 15,000 (4572 meters) tested operational altitude

Safety
e UL/ Canada
e CB(Issued by TUV/RH)
e China CCC

Electromagnetic Compatibility

e CE
e EN55022 Class A
e EN55024

e EN61000-3-2
e EN61000-3-3
e FCCTitle 47, Part 15, Subpart B Class A

e VCClClass A
e CCC
ROHS

Restriction of Hazardous Substances (6/6)

Compliance with Environmental procedure 020499-00 primarily focused on Restriction of Hazardous
Substances (ROHS Directive 2002/95/EC) and Waste and Electrical and Electronic Equipment (WEEE
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