. ©
&k;’;,r%"?'ﬁ__ &K
31-57, *"*r» _ wRK K
v 7 SV A
-p 1“‘&,_ *i &
yﬁ'g ’&T
w)&,, 7;6

DPEI'I

Compute Project
Advanced

Programmable Switch
BF6064X-T

Hardware Design Specification

V0.2

(] oo o o o o o o o o o
HE88885588688858685558 8




Contents

FIBUIES 1.t e s e bR bR bR R e bbb e e R R R bR E bbbt ne 5
TADLE o e 7
REfErenCe DOCUMIBNTS ..o 8
1. BFBOBAX-T DVEIVIEW ... s s s s ssssssesssssssesssssens 10
1.1. FRATUIES .o 10
1.2, Main COMPONENTS i e 1
1.3, System BLOCK DIGEIram .. s 12
2. CPU SUBSYSTEM...cciiiiiiiiiciiii st s 13
200 IO TUDE e 14
220 PUIE s 15
2.3 RT G s 16
24 LPC s 16
2.5, UART s 17
25710 UARTO s 17
2.5 20 UARTT s 17
2.0, SVID s 18
2.7 RBSBT e 20
2.8, CPLD s 21
2.8.1. IN-System Programmable ... 21
2.9, TP o 22
3. SWITCH SUBSYSTEM ...t isssss st sesssssssses 23
300 OWITCN ENBIN@uiiii 23
3.2, BFBOBAX-T POrt ALLOCATION toiiiiceicec e 24
3.2, Front Panel POrt NUMDBDEI ... 24
3.2.2. Front Port and MAC Port Mapping ..o 24
3.2.3. Tofino SERDES CoNfigUIratioN . 25
3.2.3.1.Front Panel QSFP Port Configuration ... 25

v
‘ : ’ APS Networks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany



3.2.3.2. Internal SERDES Configuration ... 29

3.3, VDD VOUWAge SettiNg ... 29
4, BMUESUBSYSTEM.....ciiirieriiii s s sasssss s sssssssssssssssssssnses 30
4. DDR4 SDRAM (K4ABGTIBSWB-BCPB) ....cvvriiiriiiriiissisisssissssssssssssssssssssssssssssseenns 31
4.2.  Firmware SPI Memory Control NOR flash (MX25L25635FMI-T0Q) ....cccvevvveerneirnns 31
4.3, Hardware Strap DefinitionN .. 32
L. LPC s 34
L5, UART s 34
4.6, ADCVOAEE MONITOI .ttt 34
5. 1588 Controller SUBSYSTEM........ccovii s ssssssssssanes 36
5L BOOE SEIiD et 36
5.2, DDR3 SDRAM ..ottt s 36
D3l P s 36
5 UART e 37
55, SWItch POrt Mapping ... 37
B.  FAN SUBSYSTEM.....cciiriiiiicirieini ittt s s bbb s i 38
6.1, System FAN Speed CONTIOL ... 38
6.2.  Over Temperature ProteCtion ... e 40
0.3, FAN RFU e 40
7. PSU SUBSYSTEM.....coiiiiiiiesrs st s s s s 41
T 0o OVBIVIBW e 41
7.2, PSU FAN CONTIOL oottt 42
8. MISCELLANEDUS.......cooiititrireinrsiet sttt s bbb bbb bbb 43
Bl 20 43
BT, 120 BLOCK QIBEIaIM ciuiiieiciii e 43
8.1.2. 12Cchanneltable ... 45
8.1.3. QSFPZ28 12C channel table ..o 47

v
‘ : ’ APS Networks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany



B2 CPLD e 50

8.3, QSFPZ8 MISC SIENALS .ttt 51
Bl LED 52
BT, SYSEOM LED oottt ettt et 52
8.4.2. MGMT and SYNC POrt LED ..o 52
B3, PSU LED .o 52
B FAN LED oo 52
8.4.5. QSFP28 Port LED ProgramiMiNg ...t 53
8.5, POWVT e 54
8.5.1. POWer CONSUMPTION it bbb 54
8.5.2. Power DiStribUtion ..., 55
8.6, CLOCK DIStribULiON .o 56
B.0. T, SYSTOIM CLOCK ettt 56
B.0.2. SYNCE CLOCK 1ttt 57
1S TR o o V£ o= 1 L= = o O RO TRRN 58
10, ENVIFONMENT ... s bbb 59

v
‘ : ’ APS Networks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany



Figures

Figure 1: SYstem BLOCK DiaBram ettt ettt bbbttt sb et e s e e nesnesne e 12
Figure 2: CPU BLOCK DI@EIram ..ot 13
Figure 3: System Interrupt BLOCK DIiagrami. . 14
FIEUIE 4 CPU PUIE ..ottt ettt bbb b et s et b b e e st be b e s e te ettt en e e tenne b e 15
FIgure 5: LPC BLOCK DI@gIram ot 16
Figure B6: CoNSOLE POIT OPTiON i 17
Figure 7: CPU UARTT and 1588 Controller UART ... 18
Figure 8: CPU Board VRT2.5 BLOCK DI@BIram . 19
Figure 9: CPU Board, Reset BLOCK DIi@gram ...t 20
Figure 10: CPLD FW Upgrade from BROADWVVELL-DE ....ccccciiiiit e 21
Figure 1T: SWItCh BLOCK DiaBram ittt bbb sb b e s e e nennenne s 23
Figure 12: Port Number 0n Front Pan@l......c s 24
Figure 13: POrt Mapping SUMIMIGIY ettt s ettt saete st e b b eneanesnesre e 24
Figure 14: BMU BLOCK DIGEIam .ottt se bbbt te st e bt naanesnesne e 30
Figure 15: BMC Memory CoNFiSUINatioN .o 31
Figure 16: BMC System FLash BlOCK Diagrami. s 31
Figure 17: BMC ADC VOoltage MeEasUremMeNt ...ttt 34
Figure 18: 1588 Controller Memory Configuration ... 36
Figure 19: FAN Unit, BLOCK DI@EIrarml. .o it 38
Figure 20: BFBOBAX-T FAN RFU ..o 40
Figure 27: DPS=T300AB=0 D ...ttt bbbkt bbbt 41
Figure 22: PMBDUS PrOtOCOL .ot 42
Figure 23: [2C BLOCK DI@gram =T ..ot bbb bbb 43
Figure 24: 120 BLOCK DIGEIrami=2 ... it b bbbt bbb 44
Figure 25: QSFPZ28 MISC SIZNALS ..ottt bbbt 50
Figure 26: QSFPZ28 POrt LED INOICATON ciiiiiiiee bbb 52

v
‘ : ’ APS Networks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany



Figure 27: System Power DiStribDUTION ..o
Figure 28: System CLOCK DiStribDULION ..ot

Figure 29: System OULLNG OVEIVIBWV ..ot

v
‘ : ’ APS Netwo rks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany



Table

LI 11 E= R B AV =TT B e T g T o o] =T o = OSSPSR 11
Table 2: CPU PCIE Configuration Table .. 15
Table 3: LPC AdAress TabLe ... 16
Table 4: CPU Board, SVID CoNtrol SigNals ...t 18
Table 5: Tofino SERDES CoNfigUration =T .. 25
Table 6: Tofino SERDES CONFIGUIatION =2 .....coiiiiiiiie e 29
Table 7: TOfiN0 VDD VOltage SetiNE oot sb e 29
Table 8: BMC Hardware Strap Definition ... 32
Table 9: BMC ADC Voltage Detection LISt ... s 35
Table 10: 1588 Controller BOOt STrip SetTiNG. ..o 36
Table 17: 1588 Controller Port Mapping . ettt sr e tesnesne e 37
Table 12: Register Setting for Fan Speed Control. ... 39
Table 13: Thermal SENSOT LIST .o 40
Table T4: FAN FRU AGONESS. .. s 40
Table 15: 12C CRaNNEL TABLE ..ottt 45
Table 16: QSFPZ28 12C Channel IMEP ..o 47
Table 17: CPLD JTAG Connector Pin LiST. ..t 49
Table 18: QSFPZ8 IMISC SIENALS. i ettt e et e b et e e e e nae b e 50
Table 19: System Power CONSUMPTION .o 53

v
‘ : ’ APS Networks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany



Reference Documents
1. 10k-AS1-002EA-d.pdf, 10k Device Family Switch Architecture Specification

https://support.barefootnetworks.com/hc/en-us

2. Intel® Xeon® Processor D-1500 Product Family. The documents connect, please contact
with Intel Corporation

https://www-
sslintel.com/content/www/us/en/secure/design/confidential/infodesk/ibp/document-
library.html

3. Lattice LCMXO3LF-4300C-5BG400C Programmer and Deployment Tool

http://www.latticesemi.com/Products/DesignSoftwareAndIP/ProgrammingAndConfigurationSw/
Programmer.aspx

4. ALTERA Cyclone IV handbook

https://www.altera.com/literature/hb/cyclone-iv/cyclone4-handbook.pdf

5. Intel® Ethernet Controller 1210 Data Sheet, Single-Chip 10/100/1000Base-T Gigabit Ethernet
Transceiver, Rev.3.0, March, 2017, Intel Corporation

https://www.intel.com/content/www/us/en/embedded/products/networking/ethernet-
controller-i210-i211-family- documentation.html

6. FAN controller - Multiple RPM-Based PWM Fan Controller for Five Fans

http://wwl.microchip.com/downloads/en/DeviceDoc/2305.pdf

7. TITMP75 thermal sensor

http://focus.ti.com/lit/ds/symlink/tmp175.pdf

8. MACRONIX MX25L12835FM2I-10G SPI-Flash 16MB

http://www.macronix.com/en-us/Product/Pages/ProductDetail.aspx?PartNo=MX25L12835F



https://support.barefootnetworks.com/hc/en-us
https://www-ssl.intel.com/content/www/us/en/secure/design/confidential/infodesk/ibp/document-library.html
https://www-ssl.intel.com/content/www/us/en/secure/design/confidential/infodesk/ibp/document-library.html
https://www-ssl.intel.com/content/www/us/en/secure/design/confidential/infodesk/ibp/document-library.html
http://www.latticesemi.com/Products/DesignSoftwareAndIP/ProgrammingAndConfigurationSw/Programmer.aspx
http://www.latticesemi.com/Products/DesignSoftwareAndIP/ProgrammingAndConfigurationSw/Programmer.aspx
https://www.altera.com/literature/hb/cyclone-iv/cyclone4-handbook.pdf
https://www.intel.com/content/www/us/en/embedded/products/networking/ethernet-controller-i210-i211-family-%20documentation.html
https://www.intel.com/content/www/us/en/embedded/products/networking/ethernet-controller-i210-i211-family-%20documentation.html
http://ww1.microchip.com/downloads/en/DeviceDoc/2305.pdf
http://focus.ti.com/lit/ds/symlink/tmp175.pdf
http://www.macronix.com/en-us/Product/Pages/ProductDetail.aspx?PartNo=MX25L12835F

OPEN

Compute Project ®

Version History

Rey Date Description Page
0.1 Mov, 2017 Draft
1. Update SPEC for EVT1 build
02 Feb, 2018 2. Add BMC function, update Section 7.1 12C
3. ModifySection3.2.3. Tofino SERDE S Configuration.
0.3 Mar 2018 1.  Modify Section 2.8.1. Correct CPLD vendor to Lattice.
1. Update SPEC for DWT build
2. Update Section 2.8.1, add one CPLD for clock module.
3. Add Section 2.9 for TP introduction.
4. Update Section 3.2.3, add CPU port INFO.

04 Jul, 2018

m

Due to change Tofino to B0 chip, modify Section 3.3. VO D
“oltage Setting.

Update Section 7.1.112C Block diagram.

Update Section 7.6 Clock Distribution.

ga =~

Update Section 8 for front panellayout change.

Update SPEC for DVT2 build

Section 1.2: Add 1588 Controller, ZL30363G0G2 and 1211,
Section 1.3: Update block diagram.

Section 2.2: Request one more O0B port. Add one 211 to
bridge OOB port and Intel PCIE bus.

Section 2.4: Add one CPLD, =er/es asLPC =slave, at LPC bus.
Section 2.5: Add UART1 connects to 1588 Controller.

Section 3.2 3: Update Tofino SERDES Port mapping, add two
10G lanes (ETHE4 lane2/3) connedsto 1588 Controller.

e

=~ o th

Licenses

This specification is contributed under the OCP Contributor Licensing Agreement (OCP-CLA) by APS
Networks.

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 ANYOTHER 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.

We contributed our hardware as stated in the Open Compute Project Hardware License (Permissive)
(OCPHL-P (v1.0)), wich can be reviewed at https://www.opencompute.org/documents/ocphl-
permissive-v10

v
‘ : ’ APS NetWO rkS APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany


http://www.opencompute.org/participate/legal-documents/
https://www.opencompute.org/documents/ocphl-permissive-v10

¥ ¥
e e

ioPEN

22« Compute Project @

[

BF6064X-T Hardware Functional Specification

1. BF6064X-T Overview

The BF6064X-T is a high performance, high density next generation switch with target
application for Data Center network. It has Sixty-Five T00GbE QSFP28 ports which support
100GE applications in a compact 2RU form factor.

In addition to the rich bandwidth, the BF6064X-T provides comprehensive capability on layer
2 and layer 3 features, including SNMP, Spanning Tree, VLAN, QinQ, Trunk, QaS, RIP, OSPF,
IGMP, DVMRP, PIM-DM, PIM-SM, Access Control, etc. This product which aims for Data Center
network also supports advanced features such as MPLS, TRILL, PFC, VEPA, QCN, VxLAN and
NVGRE to meet the high-demanding Data Center's requirement for high performance, high
speed and virtualization requirements.

The processor used on BF6064X-T is the Intel® Xeon® Processor Broadwell-DE D1548 which
is one of the D-1500 product families. There is also one Integrated Remote Management
Processor-AST2520 which is a baseboard management controller (BMO).

1.1. Features

e 06.4Tbps interface bandwidth

e Support Jumbo Frame up to 9KB

e Support up to 256 ports

e 12-Stage Match-Action-Unit (MAU) pipeline up to 1.1GHz

e Alternate Store-Forward (ASF) mode — Cut-through is available to minimize the
latency

e Power supply LED / FAN status LED indication

e Extensive system LED and per port LEDs

e Redundant power supply

e Standard 2U chassis height

e 19" rack mountable

o 22MB of packet buffer memary

e 2 xACorDCPower Supply (one PSU is default, second PSU is optional)

e BSP for third party software porting requirement

v
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1.2. Main Components

CPU

BROADWELL-DE D-1548

BIOS (for CPU)

16MB NOR FLASH

Memory

16GBxZ2 DDR4 MODULE

Storage

64GB SLC SSD

(Innodisk DEM24-64GD72SCAQN-E82)

TPM

ST33HTPHZE32AHAGL

MAC

BFN-T10-0640Q

Controller

1588 Controller

PLL

ZL30363GDG2

BMC

AST2520A2-GP

BIOS (for BMC)

32MB NOR FLASH

PHY (OOB Port)

VWGIZ10AT *1, 1211-AT *1

PSU

DPS-1300AB-6 D (1300W AC PSU) *2

DC FAN

MAX 13200 rpm (Front to Rear)

Table 1: Main Components
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1.3. System Block Diagram

DDR4 Flash M2SLC
‘ 16GB H 16MB U‘ i ‘ ‘ 64GB ‘
DDR SPIIF SPITF
CHO/CHI | ‘ cso/cs1 | | cs2 ‘ ‘ D0 |

BDE D-1548
USB2_D0 PCle
Gen3P1

PCle PCle 10G PCle
Gen2 HGen3P2 UART“DOI |KRO/KR1| ‘ Gen 2
x4 x2 x1
2 : DDR4
120 Pin Connector 40 Pin Connector S12Mx16
A 2
SMB_SEGS5_I2C «—>
y ' >
| 211 mo—’<——> % (€= NCSI
2 BMC
CPLD }q-y 2c ‘ PCle A £ - AST?2520
3 USB
LPMODE LED =
MODESEL]  Control =
Reset# ETHGA o [€—>| UART
) a MAC 01 ot
;5': Present
- BFN-T10-064Q e ¥ e
2/3 = Flash 1 Flash 2
32MB 32MB
DDR3
ETHO ~ ETH63 et
A A A A A P
Transceiver |
l«—» LPC DDR
i
=}
5
S |« [tcee| 1588
5 “> x| Controller
&)
=
4 \ 4 \ 4 \ \4 Ellea| E SPI
= Cu
MGMT! |- 2% PT
AR, Flash
— 32MB
MGMT2

Figure 1: System Block Diagram
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2. CPUSUBSYSTEM

Broadwell-DE D-1548

DDR4 Flash M2 SLC
16GB 16MB A 64GB
DDR SPI IF SPIIF
CHO/CH1 | | cso/cs1 cs2 ALY
ge“bﬁ;’o‘:' l«—»| USB2 D1
CPU LPC
BDE D-1548
USB2_D0 PCle
Gen 3 P1
PCle PCle 10G PCle
Gen2 Gen3p2 || UARTDO | | pRoRRI Gen?2
x4 x2 x1
120 Pin Connector 40 Pin Connector

Figure 2: CPU Block Diagram
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2.1. Interrupt

Use Broadwell-DE pin PIRQ[A:H]# to do interrupt handle, block diagram are shown as below

figure.

USB A FAULTH [\ CPLD_USB1_OVC USB1_OVCn
TPS54657_VR_FAULTn CPLD_MISC_INT
TP554667_VR_HOTn g ok
VCORE_SMB_ALERT
Themmal Sensor 0x48 INT_UCDS016DAn SYSTEM_INTN MISC_INT
Thermal Sensor OX4A \ 1588 Module INTn ] J
Thermal Sansar 0z48 \ MAC_TMAL_INT# ]
Thermal Sensar Ox4C | THERMAL_OUT# ] Q
Thermal Sensor 0x4D at CPUBD_| n
T::::\I fi::f:gffg t FAN BD PS[ 21 POVER INT# CPLD_PSU_FAN_EVENT# 1 Psu_FAN_EVENT_N ["~__ | CPLD_PSU_FAN_ENVENT_N
= HOT_SWAP_INT[1.2} — == = == = PIRGCH
- e L
Wired CR at MB ZQSFP_INTL_P1 <
ZQSFP_INTL_P2 _ i
1
Q
I CPLD_OP_MODULE_EVENT# OP_MODULE_EVENT# CPLD_OP_MODULE EVENT M |00,
- I
ZQSFP_INTL_P&4 :
ZQSFP_INTL_F65
LANWAKEB
é ) IR CPLD IR
1210_SMBALRT_N : CPLD IRQ PHY 9_PHY D \RG_PHY »{ PIRQAZ
»| PIRQE#
o > PIRQF#
—»| PIRQG#
—»-| PIRGH#
- ERRORG#
- ERROR1#
- THROTTLE_PECI_IDZ
- CATERR#
CPU CPLD Function Broadwell DE

Figure 3: System Interrupt Block Diagram
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2.2.PCIE

PCle Interface Number Configs Net name / Function
PE1_0 x1 1210 (Gen1 only)
PET_1
PE1_2
PET_3
PET_4
PET_S
PE1_6
PET_7
PE1_8
PE1_9
PET_10
PET_T
PE1_12
PET_13
PET_14
PET_15
PE2_0 BFN-T10-064Q
PE2_1 BFN-T10-064Q
PE2_2 X4 BFN-T10-064Q
PCIE3.0 PE2_3 BFN-T10-064Q
Port 2 PE2 4
PE2_5
PE2_6
PE2_7
PCIE_1
PCIE_2 X1 121
PCIE_3
PCIE_4
PCIE 2.0 PCIE S
PCIE_6
PCIE_7
PCIE_8

PCIE 3.0
Port1

Table 2: CPU PCIE Configuration Table

80% DE g7 A

|
Bl

Hﬂlﬂam%

X

EIETJ dﬁltiﬁlﬂélsiﬁl%iﬁﬁﬁé}ﬁﬁ Llﬁﬁlﬂhlﬂ

£

PCIE 3.0 INTERFACE PORT1

CRU_ME_SCEIRXIND )

oy = < =
_<"§5"‘ TCpe: (55
s BCIE 3.0 INTERFACE PORT2 :
- &Y
R 2_TX_ONT -—D-S-Km
= FEIncon EoX
\—1“ 2 PELTX D8NG _KCS o213
3 e Sa
—— FeLnon o =
= —rr
Ry ros o [
fom.x R Pk
Xx PCIE_TX DPS FETX
12153 PCIE_TIDPS e
ez ot Al
—IEs = T ;P
o PCIE 2.0 INTERFACE :’:“"’ ok
124 PCIE_TX_DNG [~FT5X
Pan: it POIE_TX DN X
Ba sy s A Sl B e ||_822u, sev. xoa0z 3 cat
5 Rz T | Pesmneam—% 5

Figure 4: CPU PCIE
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2.3.RTC

Intel Broadwell-DE processor (D-1500) The SoC contains a real-time clock (RTC) with 256
bytes of battery-backed SRAM. The internal RTC module provides two key functions:

o Keeping the date and time
e Storing system data in its RAM when the system is powered down

The SoC RTC module requires an external oscillating source of 32.768 kHz.

2.4.LPC

The LPC serves as a PCl-to-ISA bridge to a number of legacy ISA devices integrated in the SoC
and to the external LPC-1.1-compliant devices BMC and CPLD connected to the LPC interface

pins.

Intel BDE

T LPC

1588 BD

il CPLD

Figure 5: LPC Block Diagram

BMC 4Eh, 4Fh /0 R/W
1588 BD CPLD 62h, 66h /O R/W

Table 3: LPC Address Table

v
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2.5. UART

BROADWELL-DE  processor  (D-1548) contains 2  Universal  Asynchronous
Receiver/Transmitter (UART) serial ports integrated into the Platform Controller Unit (PCU).
The UARTs are controlled by the software using programmed 1/0.

2.5.1. UARTO

For BF6064X-T, UARTO of CPU is used for one of console port source (default) and another is
from UARTS of BMC. Console MUX is controlled by CPLD. Both CPU and BMC can generate
MUX select trigger signal, a low-high-low pulse with pulse width T00ms minimum, to switch
MUX channel.

(default)

MUX Select ( RS232 CONSOLE
Trigger cPLD 3 LMUX < P Transceiver R145

A

GPIOP1

BMC

UARTS

AST2520

Figure 6: Console Port Option

2.5.2. UART1

1588 Controller UART is connected to UART1 port of Broadwell-DE. Console message could
be mirrored to UARTO port. SC165741AIPW is a slave 12C to UART converter IC, which is
providing a debugging interface.

v
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Front Panel

2.6.sVID

Figure 7: CPU UART1 and 1588 Controller UART

Intel BROADWELL-DE Processor is required to follow sVID protocol.

The voltage rails for the cores (VCCIN) and memory (VCCD) supports IMON as defined by the
VR12/IMVP7 sVID protocol specification. The sVID controller consists of three signal pins and

is defined in the VR12/IMVP7 Pulse Width Modulation, Version 1.61.

Internal
Signal Name 1:.[/(:_: Resistor Pg:'"er Description
yp PU/PD
SVID_ALERT_N I VCCIOIN | SVID Alert (Serial Voltage Identification Alert): (active low). Used by
VR to signal that the prior request has not reached the requested
operating point.
SVID_DATA 1/0D VCCIOIN | SVID Data (Serial Voltage Identification Data): Bi-Directional signal.
Used as data communication interface between the SoC and VR.
SVID_CLK oD VCCIOIN | SVID Clock (Serial Voltage Identification Clock): The SoC and VR use

this clock for communication on the SVID Data bus. SoC SVID
requests are driven out on SVID Data with this clock and are
registered in the VR using this for the clock. When the VR responds,
it also uses this clock to drive the data.

Table 4: CPU Board, sVID Control Signals

v
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VCCIOIN

SVIDALERT N

SVIDCLK

SVIDDATA
(including IMON}

VCCIN (+)

VCCIN_SENSE 4

VSS_VCCIN_SENSE /

/

vss | #3

High Impedance
Catoh Resistors.

SM_DATA

| SM_ALERT#

Figure 8: CPU Board VR12.5 Block Diagram
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2.7. Reset

Once power on the device, CPLD will run power and reset sequence automatically. After
power on stage, CPU can reset peripheral devise through CPLD, detail access method please
refer to CPLD design SPEC.

FORCE_RST_N

RST_UCDA0IS0AN

CPLD_MAC_PWRON_RST_N
CPLD_SW RSTH CPLO_MAC_FCIE_RST_N

MB_RST N MB_RST N Z087P RSTe P

MB_PWR_Enable CPLD_MB_PWR_Enable

WE_PWR_PGD WE_PWR_PGD

MB_RST_DONE

CPLD_MB_RST_DONE

CPLD_CPLDI_GPIO_1

CPU_RST_MB_0OB

CPLD_CPLD3_GPIO_1
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CPLD CPLD2_GPIO_1
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Figure 9: CPU Board, Reset Block Diagram
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2.8.CPLD

BROADWELL-DE CPU BOARD contains of a CPLD such as Lattice MachXO and the part number
is LCMX02-1200UHC- 4FTG256C.

2.8.1. In-System Programmable

The CPLD supports In-System Programmable (ISP) to reconfigure the logic and function of a
device. ISP devices eliminate limitations associated with traditional programmable devices
and deliver benefits in board- and system-level design, manufacturing and programming.
With ISP devices, hardware is as flexible and easy to modify as software and design upgrades
are simple. Because ISP devices can be treated like any other device on the PCB, no special
manufacturing flow is required to program ISP devices; standard logic level programming
signals are easily generated by a PC, Sun Workstation, ATE (Automatic Test Equipment) or
system embedded microprocessor. In pioneering ISP products, Lattice has developed an
integrated solution of silicon, software and applications know-how that make ISP products
practical. The CPLD would be programming through 4-pin JTAG which was connected to the
CPU GPIO pins.

JTAG Connector
x ™ e
Intel rENIacET |
SN74CBT
D148 ceucen tex ry | 1% | cop ek ¥
GPIO4E = 1A 1B TEK
oot |_CPUCPIDTOIR o] o g | _CPLD DI +ry CPUPLD
Gpices [ CPUCPLDTMS Ry] 5, 3g [ CRLDTMS Ty (Lattice)
GPIo45 | CELCPIDTROR | 4p 4p |CELD TR0
00
Gpions |_BXD CPLD WE R | or i )
o= b CPU Board without MB J2 > Short2-3
CPU Side i GPU Board with MB J2-> Short 1-2
«B2B CONNieepesssstessssassessssssssssnssssss
N vy
MB Side -
¢ PLD1
s (Lattice)
TI:iD
oI
TCK pLD2
ol ThE (Lattcie)
Ttio
oI
= TCK pLD3
| s (Lattice)
Tio
oI
< PLD4
I (Lattice)
00

1588 M. Pmﬂ: UB4)
MB Side

=«B2B COoNNwessssssssssssasssssssssssssssssss
1588 BD =
T4 PLD 1588
s (Lattice)
0O

Figure 10: CPLD FW Upgrade from BROADWELL-DE

When the buffer EN is low, the programming bus is controlled by CPU. And when buffer EN is
high, the CPLD is programmed by CPLD JTAG tools.
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2.9.TPM

BROADWELL-DE CPU BOARD contains of a TPM IC, ST ST33HTPHZ2E32AHAB, and features are
listed below:

e Supporting 2 modes exclusively with either the TPM 1.2 or the TPM 2.0 command
set.

e Supporting dynamic switch from one mode to anther and capability to lock
irreversibly one node.

e For TPM 1.2, compliant with Trusted Computing Group (TCG) Trusted Platform
Module (TPM) Main specifications 1.2, Level 2 Revision 116 and TCG PC Client Specific
TPM Interface Specifications1.3

e For TPM 2.0, compliant with Trusted Computing Group (TCG) Trusted Platform
Module (TPM) Library specifications 2.0, Level O, Revision 116 and TCG PC Client
Specific TPM Platform Specifications0.43

e TPM firmware code can be upgraded thanks to persistent Application Flash Loader
to support new standard evolutions

e (Common Criteria certification according to the TPM 1.2 and TPM 2.0 protections
profiles at EAL4+

v
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3. SWITCH SUBSYSTEM

| 120 Pin Connector ‘ | 40 Pin Connector ‘
A 5
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Figure 11: Switch Block Diagram

3.1. Switch Engine

The 10k-series is a family of highly integrated, flexible packet forwarding devices, which are
programmed using the P4 programming language. The 10k family can be used in @a number of
different applications such as ultra-high density top-of-rack systems, multi-chip chassis
based systems, or as fabric interconnection devices. The programmable nature of the 10k-
series pipeline combined with the match-action forwarding model allows for end users to
easily define new protocols, features, and forwarding functionality in the field.

Highlights:

e 0.4Tbps single chip Ethernet switch
e User specified forwarding model using P4 language allowing for flexibility and
advanced use cases:
o Flexible resource allocation
o Data plane liveness detection, fault handling, and failover
o Packet trace history/coalescing
e Optimized for T00GE/50GE/40GE/25GE
e High speed CPU interface
e 22MB unified packet buffer
e Linerate packet generator with user defined triggers
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3.2. BF6064X-T Port Allocation

3.2.1. Front Panel Port Number

o o o o o

i SE0EEE00

9999 o9

Figure 12: Port Number on Front Panel

3.2.2. Front Port and MAC Port Mapping

Port No|1 B 7 9 1 13 15 |7 19 21 23 25 |27 29 31
MAC |3 63 59 |55 15 i 7 51 47 31 27 23 19 |43 39 35
No

MAC |2 62 58 |54 14 10 |6 50 |46 30 26 22 18 |42 38 34
No

Port Noj2 4 8 10 12 14 16 [18 20 22 24 26 |28 30 32
PCB

Port No| 33 35 37 |39 41 43 45 47 149 51 53 55 57 |59 61 63
MAC |O 60 56 |52 12 8 4 48 |44 28 24 20 16 |40 36 32
No

MAC |1 61 57 |53 13 9 5 45 29 25 21 17 |41 37 33
No

Port No| 34 36 38 |40 42 44 46 48 |50 52 54 56 58 |60 62 64

Figure 13: Port Mapping Summary
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3.2.3. Tofino SERDES Configuration

Front Panel QSFP Port Configuration

3.2.3.1.
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3.2.3.2. Internal SERDES Configuration

e LANE 0/1 of Tofino ETHB4 connects to Intel Broadwell-DE. Lane speed is 10G
e LANE 2/3 of Tofino ETH64 connects to 1588 Controller. Lane speed is 10C.

NA

64

Z| ===
= = = =

wiN|—=|o

WIN|—=|O

wIN|—=|o

Table 6: Tofino SERDES Configuration-2

3.3. VDD Voltage Setting

VR initial boot-up voltage level and Voltage ID settings are specified in the table below. User
can get Tofino VDD value from CPLD.

VID[2:0]° Description

000 (0) Initial Boot VDD Voltage 822 848 870 917 mV
100 (4) VDD AC/DC range 717 742 768 812 mV
010 (2) VDD AC/DC range 742 768 793 837 mV
110 (6) VDD AC/DC range 767 793 815 862 mV
001 (1) VDD AC/DC range 792 818 840 887 mV
101 (5) VDD AC/DC range 817 843 865 912 mV
011 (3) VDD AC/DC range 842 869 890 937 mV
111 (7) VDD AC/DC range 867 894 915 962 mV

Table 7: Tofino VDD Voltage Setting

v
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4. BMCSUBSYSTEM

A baseboard management controller (BMC) is a specialized service processor that monitors
the physical state of a network server or other hardware device using sensors and
communicating with the system administrator through an independent connection. The BMC
is part of the Intelligent Platform Management Interface (IPMI) and is usually contained in
the motherboard or main circuit board of the device to be monitored.

RS232 MIGVIT|
MUX Transceiver RIZ‘;S

AST2520

MDI [ omen |
1210 —

Voltage monitor

SPI FLASH DDR4
32 MB 1GB

Figure 14: BMC Block Diagram
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4.1. DDR4 SDRAM (K4A8G165WB-BCPB)

BMC designed install 512ZMByte memory on board.

[ Table 1 ] Samsung 8Gb DDR4 B-die ordering information table
Organization DDR4-2133 (15-15-15) DDR4-2400 (17-17-17)2 Package
512Mx16 K4A8G165WB-BCPB K4A8G165WB-BCRC 96FBGA
NOTE :
1. Speed bin is in order of CL-tRCD-tRP.
2. Backward compatible to DDR4-2133(15-15-15)
8 Gb Addressing Table
Configuration 2 Gb x4 1 Gb x8 512 Mb x16
# of Bank Groups 4 4 2
Bank Address BG Address BG0~BG1 BG0~BG1 BGO
Bank Address in a BG BAO~BA1 BAO~BA1 BAO~BA1
Row Address AO0~A16 AO0~A15 A0~A15
Column Address AO0~A9 AO0~A9 AO~A9
Page size 512B 1KB 2KB

Figure 15: BMC Memory Configuration

e 16-bit DDR4 SDRAM (64Mb x 16 bits x 8 bank)

e Clock frequency: 800MHz (DDR4-1600)

e Power supply VDD: 1.2V (+/- 0.06V)

e QOperating Temperature range: from 0 °C up to +95 °C

4.2, Firmware SPI Memory Control NOR flash (MX25L25635FMI-10G)

BMC
AST2520
FWSPICK —| UL_main
FWSPIMOSI -
FWSPIMISO FW Flash
MX25L25635FMI
-10G
FWSPICS0#
FWSPI_CS1#
FWSPICS1#
U2 second
-
FW Flash
MX25L25635FMI
- -10G

e

Figure 16: BMC System Flash Block Diagram
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4.3. Hardware Strap Definition

Enable SPI Flash Strap Auto Fetch Mode

FWSPIMOQOSI / bit[31] U17 |0: Disable. 1
1. Enable.

Enable GPIO Strap Mode

FWSPICK / bit[30] AA18 |[0: Disable. 1
1. Enable.

Select UART Debug port

0: Select UARTT as BMC console port. 1:
TXDS / bit[29] K1 |Select UARTS as BMC console port. 1
This bit is used to select the UART port for user debugging. It is not the
BMC console function.

Enable fast reset mode for ARM ICE debugger

0: Long reset mode, normal operation.

GPI10Z7 / bit[27] W21 |1: Fast reset mode, for ICE debugger connection. 1
Enable fast reset mode to enable ICE debugger can stop ARM at starting
address 0.
Enable eSPI flash mode

RTCK / bit[26] 9 0: eSPI respond with no flash attached. 0

1: eSPI respond with flash attached.
Enable eSPI mode

FWSPIMISO / bit[25] T18 |0: LPC mode. 0
1. eSPI mode.
Select DDR4 SDRAM

RGMII2ZTXD3 / bit[24] D4  |0: DDR3(L) SDRAM. 1

1: DDR4 SDRAM.

Select 25 MHz reference clock input mode
RGMIIZTXD2 / bit[23] D5 |0: CLKIN is 24 MHz and USBCKI not used. 0
1: CLKIN is 25 MHz and USBCKI = 24/48 MHz (determined by bit[18]).
Enable GPIOE pass-through mode

0: Disable, pass through can be enabled by SCU8C [15:12]. 1:

Enable pass-through at power on.

Pass-through pins

set: GPIOEQ — GPIOET

GPIOE2 — GPIOE3

GPIOE4 — GPIOES

GPIOE6 — GPIOE7

Enable GPIOD pass-through mode

0: Disable, pass through can be enabled by SCU8C [11:8]. 1:

Enable pass-through at power on.

Pass-through pins

set: GPIODO — GPIOD1

GPIOD2 — GPIOD3

GPIOD4 — GPIODS

GPIOD6 — GPIOD7

Disable LPC to decode SuperlO 0x2E/Ox4E address

GPI0Z6 / bit[20] V22 |0: Enable address decoding. 0
1: Disable address decoding.
Enable ACPI function

RGMII2TXD1 / bit[22] B3

RGMII2TXDO / bit[21] A2

RGMIITTXD3 / bit[19] D7 |0: Disable ACPI. 0
1. Enable ACPI.
Select USBCKI input frequency

GPI0Z5 / bit[18] w22 |0:24 MHz. 0
1: 48 MHz.
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Enable BMC 2nd boot watchdog timer

0: Disable

1. Enable BMC 2nd boot watchdog timer start counting at power up.

The watchdog timer was located at WDT2. After watchdog timeout, it will

reset BMC and restart booting from the 2nd boot flash at CS1#. CS1# must
be the same flash type as CS0# and could be the same firmware as CS0#.

GPIOZ4 / bit[17] uz1

Superl0 configuration address selection

RGMIITXDZ2 / bit[16] €7 |0: Decode Ox2E. 1
1: Decode Ox4E.

VGA Class Code selection
GPIOS7 / bit[15] AA20 |[O: Select the Class Code for video device. 1
1: Select the Class Code for VGA device.

Select dedicated LPC reset input
/ bit[14] G22 |0: LPCreset is shared with PCle reset pin. 1
1: LPC reset is located at pin number G22, shared with GPIOAC7.

SPI mode selection

00: Disable SPI interface.
07: Enable SPI Master n
10: RSVD, enable SPI Master and SPI Slave to AHB Bridge (debug mode) 11
Enable SPI Pass-through

RGMINTXD1 / bit[13] A5
RGMINTXDO / bit[12] F9

AXI/AHB clock frequency ratio selection
000: undefined

0071: Select AXI:AHB = 2:1

010: Select AXI:AHB = 3:1

) 011: Select AXI:AHB = 4:1

/ bit[11:9] 100: Select AXI:AHB = 5:1

107: Select AXI:AHB = 6:1

110: Select AXI:AHB = 7:1

111: Select AXI:AHB = 8:1

HCLK freq = H-PLL / 2 / (ratio of AXI-AHB)

001

Enable software Secure-boot test mode

/ bit[8] 0: Normal mode. 0
1: Enable Secure boot test mode.

Define MAC#2 interface

RGMII2ZTXCTL / bit[7] B1 0: RMII/NCSL. 0
1: RGMII.

Define MAC#1 interface

RGMINTXCTL / bit[6] €9 |0: RMII/NCSI. 0
1: RGMII.

Enable dedicated VGA BIOS ROM
GPIOS6 / bit[5] U20 |[0: No VGA BISO ROM, VGA BIQOS is merged in the system BIOS. 1: 0
Enable dedicated VGA BIOS ROM.

VGA memory size selection
00: Select 8 MB VGA memory.
01: Select 16 MB VGA memory.
GPI0S4 / bit[3:2] R19 |10: Select 32 MB VGA memory. 01
11: Select 64 MB VGA memory.

Defined the VGA memory size that will share with SOC memory.

Disable CPU boot

FWSPICSO# / bit[0] AB19 |[0: Enable boot. 1
1: Disable CPU operation, when no firmware exists.

Table 8: BMC Hardware Strap Definition
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4.4.LPC

The LPC serves as a PCI-to-I1SA bridge to a number of legacy ISA devices integrated in the
SoC and to the external LPC-1.1-compliant devices connected to the LPC interface pins. They
are written and read by the software.

e Maximum running frequency: 33MHz
e Slave mode: designed for BMC functions (I/0 R/W cycles)

4.5. UART

AST2520 supports a new hardware UART debug interface, which is different from the
firmware console and doesn't require the firmware to support.

e “UART 5" for debug function.

4.6. ADC Voltage Monitor

ADC Engine has 16 voltage sensing channels. Each channel has upper and lower bound.

e Integrate 10-bit analog-to-digital converter (ADC)

e 16 low-leakage (< 1.0uA) inputs to measure up to 16 analog voltages

e Supportintelligent hardware monitor function for all of the 16 analog input with
interrupt option

ADC voltage divider
Vp
1
BMC
R1 AST2520
I ADCnet_name »  ADC

R2

1

Figure 17: BMC ADC Voltage Measurement

Note: Input voltage = ADC_Value Step + 1) /1024 x 1.8 = Vp x R2 / (R1+R2)
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VCC_12V 56k | 0.68k 0 ADCO 1.299V
VCC_5V 5.6k | 2k 1 ADCT 1.315V
VCC_3V3V 10k 6.8k 2 ADC2 1335V
VCC_3V.CT 10K | 6.8K 3 ADC3 1335V
VCC_2V5 5./6K | 6.8K 4 ADC4 1.353V
VCC_MAC_AVDD_0V 9 0 NC c ADCS ey
VCC_MAC_VDD_0V8 0 NC 6 ADC6 0.8V
DDR_2V5 5./6K | 6.8K 13 ADC13 1.35V
BMC_DDRVDDQ 0 NC 14 ADC14 1.2V
BMC_1V15 0 NC 15 ADC15 1.15V

€0 » APS Networks

Table 9: BMC ADC Voltage Detection List
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5. 1588 Controller SUBSYSTEM

P

1588 Controller is specialized for IEEE 1588 application. The device contains a powerful
VCore-Ill CPU system that is based on an embedded MIPS24KEc compatible microprocessor.
The VCore-lll system can handle networking protocols, for example, IEEE-1588 protocols
stack.

5.1. Boot Strip

ltem Value Description

\VCORE_CFG[3:0] 0000 \VCore-IIl CPU is enabled (Little Endian mode) and boots from Sl
(the Sl slave is disabled)

REFCLKZ_SEL I PLLZ is source of switch core and VCore clocks

REFCLK2_CONF[2:0] 001 156.25MHz

Table 10: 1588 Controller Boot Strip Setting

5.2. DDR3 SDRAM

1588 Controller designed install 512MByte memory on board.

e 16-bit DDR3 SDRAM (256Mb x 16 bits)
e Power supply VDD: 1.5V (+/- 0.75V)
e Operating Temperature range: from 0 °C up to +95 °C

Lead-free RoHS compliance and Halogen-free Density and Addressing
4Gb Length xWidth = Ball pitch Organization 512Mb x 8 256Mb x 16
(Org. ! package) (mm) (mm) Bank Address BAD - BA2 BAD -BA2
Auto precharge A10 /AP A10/AP
78-ball BL switch on the fly A12/BC A12/BC
512Mb x 8 8.00 x 10.50 0.80
TFBGA Row Address AD -A15 A0 -A14
Column Address AD -A9 AD-A9
256Mb x 16 i 8.00 x 13.00 0.80 rege 9 — ==
X TFBGA HExAS : tREFI(us) ® Tc<=8577.8, Tc>85T:39
tRFCins) 4 260ns

Figure 18: 1588 Controller Memory Configuration
5.3.SPI

CSO0: connected to NOR Flash
o MX25L25645GM2I-10G, 256Mb serial NOR Flash for firmware storage.

CST: connected to ZL30363

v
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5.4, UART

1588 Controller connects Broadwell-DE UART1. Please refer to CPU UART section for more
detail

5.5. Switch Port Mapping

e Port 0 connects to front panel SYNC port
e Port 9 connects to Lane 2 of Tofino ETHB4
e Port 10 connects to Lane 3 of Tofino ETH64

0 DEV2G5_0 1Gbps CUPHY_0 Front Panel SYNC Port
1 DEV2G51 NA CUPHY_1 NA
2 DEV205_2 NA SERDES1G_2 NA
3 DEV2G5_3 NA SERDESTG_3 NA
4(NPI) DEV2G5_4 NA SERDES1G_4 NA
5 DEV2G5_.5 NA SERDES6G_0 NA
6 DEV2G5_6 NA SERDES6G_T NA
7 DEV2G5_7 NA SERDEST0G_0 NA
8 DEV2GS5_8 NA SERDESIOC_T NA
9 DEV10G_0 10 Gbps SERDES10G_2 Lane 2 of Tofino ETHG4
10 DEVI0G_T 10 Gbps SERDES10G_3 Lane 3 of Tofino ETHG4

Table 11: 1588 Controller Port Mapping
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6. FAN SUBSYSTEM

6.1. System FAN speed control

The FAN system supports FAN speeds control for different environment temperature
workable. Two Linear Fan-Speed Controller "EM(C2305" for the FAN speed controls.

FAN Connection diagram

Ty

EMC2305 IC1

SMBHB_SCLK ! I

q) DC 12V

i i

SMBHB_SCLK ! I

DC 12V

Figure 19: FAN Unit, Block Diagram
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EMC2305 FAN Speed control

For FAN speed control, it can directly set register 30h, 40h, 50h and 60h of EM(C2305.

Table 5.8 Fan Driver Setting Registers

ADDR R/W REGISTER B7 B6 BS B4 B3 B2 B1 BO DEFAULT
30h R/W Fan 1 Setting 128 64 32 16 8 B 2 1 00h
40h R/W Fan 2 Setting 128 64 32 16 8 4 2 1 00h
50h R/W Fan 3 Setting 128 64 32 16 8 4 2 1 00h
60h R/W Fan 4 Setting 128 64 32 16 8 4 2 1 00h
70h R/W Fan 5 Setting 128 64 32 16 8 4 2 1 00h

The Fan Setting register always displays the current setting of the respective fan driver. Reading from
any of the registers will report the current fan speed setting of the appropriate fan driver regardiess of
the operating mode. Therefore it is possible that reading from this register will not report data that was

previously written into this register.

While the RPM-based Fan Speed Control Algorithm is active, the register is read only. Writing to the
register will have no effect and the data will not be stored.

The contents of the register represent the weighting of each bit in determining the final output voltage.
The output drive for a PWM output is given by Equation [1].

Drive = (

VALUE
255

| % 100%

(1

The following table shows a brief register setting value for fan speed control.

Fan Speed

50% 60%

70%

80%

90%

100%

Register Set

0x80 0x99

OxB3

OxCC

OxEB

OXFF

Table 12: Register Setting for Fan Speed Control
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6.2. Over Temperature Protection

There are many thermal sensors in the system, help to monitor system temperature. User
can get temperature through 12C. Meanwhile, both Broadwell-DE and Tofino have built in
thermal sensor, which provides chip die temperature, and user can get this information from

SW function.
1 U36 0x4D SMLO CPU CPU Thermal Sensor TMP75AIDR
2 uUs05 0x48 SMB (CH3) MB MAC Thermal Sensor 1 TMPLR?F:NRU
3 Us9 Ox4A SMB (CH3) MB MAC Thermal Sensor 2 TMP75AIDR
4 Us8 0x4B SMB (CH3) MB Inlet Thermal Sensor 1 TMP75AIDR
5 Us6 0x4C SMB (CH3) MB Inlet Thermal Sensor 2 TMP75AIDR
6 Us7 Ox4E SMB (CH3) MB Inlet Thermal Sensor 3 TMP75AIDR
FAN
7 U334 OX4F SMB (CH3) COTVO Outlet The;mal sensor TMP75AIDR
8 U521 0x60 SMB (CH3) MB Power Thermal Sensor TPS53667
9 PSU1 0x58 SMB (CH4) PSU PSU internal temp
10 pPSU2 0x59 SMB (CH4) PSU PSU internal temp
1l CPU(U21) NA NA CPU CPU Internal temp
12 MAC(U500) NA NA MB MAC Internal temp
Table 13: Thermal Sensor List
6.3. Fan RFU

There are 4 Fan Tray modules on BF6064X-T. All modules can be replaced and installed in
the field. The following diagram shows Fan tray number and address.

Tu =" itk " ; i il
_u — el 7~ @ i .‘_,_ Al - £ ) g ﬂlh
Figure 20: BF6064X-T FAN RFU
[FANModule# ~ [Address ~ [Note |

FAN-1 0x50
FAN-2 0x52
FAN-3 O0x51
FAN-4 0x53

Table 14: FAN FRU Address
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7. PSU SUBSYSTEM

7.1. Overview

e Features
Output power: 1300W
o Input: AC110V~220V
o Output: DC12V/132A; DC standby 12V/2.1A
o FAN speed: 13200 Rpm
o Air direction: front to rear
e Power Supply Top View

o

AIR FLOW DIRECTION

ﬁ (A) 188.420.35 §
g =
5 =
s TS a () @
g = @ | Color: GREEN
N °m
g [
) | 73gv1 03dsS o Sin
Al

Figure 21: DPS-1300AB-6 D
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7.2. PSU FAN Control

PSU controlled registers please refer to [9]

PMBUS protocol

3.21 SEND BYTE

1 7 11 8 1 8 1.1
[ S| SlaveAddress | Wr [A] DataBye [A] PEC 1a]r]

Only the address of the slave and one data byte, which is the command code, are sent.
Example of command using this protocol: CLEAR_FAULTS.

3.2.2 WRITE BYTE

1 7 1 1 8 1 8 1 8 1 1
| S I Slave Address l Wr I A l Command Code l A I Data Byte l A I PEC l A I P

The host sends one data byte besides the address and the command code. Example
of command using this protocol: VOUT MODE.

3.2.3  WRITE WORD

1 7 11 8 1 8 1 8 1
I S I Slave Address I Wr m Command Code m Data Byte Low m Data Byte High m

8 i3
[ PEC B

With this protocol, the host sends two data bytes. Example of command using this
protocol: VOUT _COMMAND.

Figure 22: PMbus Protocol
For example:

If it wants to control the PSU FAN speed at 100% operation, there need to input the value as
below.

BO/B2_w_3B_64_00_PEC

PSUO address B2
When operate at 100% duty: B2/3B/64/00/18
When operate at 50% duty: B2/3B/32/00/6A

PSU1 address BO

When operate at 100% duty: BO/3B/64/00/34
When operate at 50% duty: BO/3B/32/00/46
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8. MISCELLANEOUS

8.1. 12C
8.1.1.12C Block diagram

e BMC handle I2C channel 1, 3 and 4 on MB, which can access thermal sensor, PSUs,
Fan controller and Fan Tray.

e Intel CPU Handle I2C channel 2, 5 and 6 on MB, which can access CPLDs and QSFP28

[2C control.
[ ] e [
st SML1_CLK/DAT . Power Fowar Fan Control Board Fan Module
Suppl 1 | oan FE o Suppl 2
Bl

U331 Quedngie

Lower FWR

Board

L SMB1_SEG!
LSECH_SCLS0A O_SMBHD_SMCLKIDAT i s ‘
Bucias T rsanR
SMEN_SEG2 SCLISDA 5] e i S
(intel SMB1_SEGY SCLISDA 5 — -
08w Tap Basa
BDX DE PCAISABAPW | ZOISFP_SCLISDA_P1-8
soc SMB1_SEGO_SCLISDA SMB1_SEGA_SCLISDA | o ] nipsat AR
usas i
SMB1_SEGS_SCLISDA
Sese P ZQSFP_SCLISDA_Po-16 s sy
Uiz SME1_SEG2_SCLISDA SMB1_SEGE_SCLISDA - i) s ﬂn-u
[ ]
T el | Z0SFP_SCLISOA P17-24 et
SMB_CLK/MDAT g' [ [hdwaare —PTCR
SME = 12C 1:8 Mux PCAUSAEAPW] | ZOSFP_SCLISDA_P33-40 3
PCA9548 T ] R inta elusitapw | ZOSFP_SCLISDA_Fas-a2 P —
Adaress 0470 | gy spas_scuaon ) — T Jhae: e
PoAUSAEAPN) | ZOSFP_SCLISDA_Pét-48 3 T
SMB1_SEGE_SCLISDA [ ] st . Temp8
= T i
SMB1_SEGT_SCLISDA 2| srr ScUsoA pesss —
s Lo e Lean§E e
T [_segame )
- ] s enza 1588 i s
LAN_SMB PoAssitAw] | ZOSFP_SCLISDA_PST-84 — BARUNR
e e Board —
r saoame
2L oA [SMB1LSEG1 SCUSDA T | paw e
s S o ME 1_SEG3_SCLISDA -
SCLISDAY = uﬂ&w
L MB 1_SEG4_SCLISDA mai0e
SCL4/SDAL [ fas e
C_SMLO_CLK/DAT
CPU Board ! ] e
BEMC 5 [Ada e

Figure 23: 12C Block Diagram-1
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QSFP28 port LEDs are controlled by Tofino. Tofino drives LEDs signal to CPLDs by 1I2C. CPLDs decode
the data then to drive port LEDs.

Slave

Addr: 0x31

TF_12C_SCUSDA 0

SMB1_SEGO_SCL/SDA

—
TF_12C_SCL/SDA 1
h
g
]
Slave Slave TF12C_SCLISDA 2
| Addr O0x34 || Addr: Oxd

Slave Slave _ TFI2C_SCL/SDA 3
e Addr: 0x35 || Addr: Ox5

— e

Figure 24:12C Block Diagram-2
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8.1.2. 12C channel table

PCAS548 0x70 CPUBD 12C Extender (8 Channel)
CPu- |CPUCPLD 0x31(CHO) CPU BD us1
SMB Temp Sensor (TMP75) 0x4D (CHO) CPUBD u3e
System EEPROM 0x53 (CHO) CPUBD uz24
Intel 1210 By SW (CHT) DB U348
TPS53667 (VCC_MAC_VDD_0V8) 0x61 (CH1) MB U521
Hot Swap (LM25066A) Ox4D (CH1) Upper PWR BD U253
BMC Hot Swap (LM25066A) Ox42 (CH1) Lower PWR BD u18
FAN Controller (EMC2305) 0x4D (CH1) Fan Control BD U332
Fan-1 EEPROM 0x50 (CH1) Fan Tray
Fan-2 EEPROM 0x52 (CH1) Fan Tray
Fan-3 EEPROM 0x51 (CHT) Fan Tray
Fan-4 EEPROM 0x53 (CH1) Fan Tray
SN74CBTLV3251PWR_1 0x74 (CH2) MB QSFP28 SCL/SDA
CPU- |SN74CBTLV3251PWR_2 0x75 (CH2) MB QSFP28 SCL/SDA
SMB SN74CBTLV3251PWR_3 0x76 (CH2) MB QSFP28 SCL/SDA
SN74CBTLV3251PWR_4 0x77 (CH2) MB QSFP28 SCL/SDA
Temp Sensor 1(TMP461) 0x48 (CH3) MB U505 MAC Thermal Sensor 1
Temp Sensor 2 (TMP75) Ox4A (CH3) MB U59 MAC Thermal Sensor 2
Temp Sensor 3 (TMP75) 0x4B (CH3) MB U58 Inlet Thermal 1
Temp Sensor 4 (TMP75) 0x4C (CH3) MB U56 Inlet Thermal 2
BMC  Ivemp Sensor 5 (TMP75) Ox4E (CH3) MB U57 Inlet Thermal 3
FAN Controller (EMC2305) 0x4D (CH3) Fan Control BD U333
Temp Sensor 6 (TMP75) Ox4F (CH3) Fan Control BD U334 Outlet Thermal Sensor
Temp Sensor 1 (TMP461) 0x50 (CH3) 1588 BD U13 1588 Controller Thermal Sensor
PSUT 0x58 (CH4) PSU Upper PSU
PSU2 0x59 (CH4) PSU Lower PSU
CPLD_1 0x32 (CH5) MB us3
CPLD_2 0x33 (CH5) MB U3
CPLD_3 0x34 (CH5) MB u2
CPU- - fcpLp g 0x35 (CHS) MB Ut
SMB
USB Hub (GL850G-0HY37) 0x2C (CH5) MB IC1
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CPU-
DDR

DDR CHO SPD

DDR4 modulel SPD EEPROM 0x50 0x18 CPU BD 0x50
Thermal Sensor 0x18
DDR CH1SPD

DDR4 module2 SPD EEPROM 0x52 Ox1A CPUBD 0x52

Thermal Sensor Ox1A

Table 15: 12C Channel Table
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8.1.3. QSFP28 I2C channel table

CHO QSFP28 SCL/SDA P1
CHI QSFP28 SCL/SDA P2
CH2 QSFP28 SCL/SDA P3
Ox74 CH3 QSFP28 SCL/SDA P4
CH4 QSFP28 SCL/SDA PS
CHS QSFP28 SCL/SDA P6
CHE QSFP28 SCL/SDA P7
CH7 QSFP28 SCL/SDA P8
CHO QSFP28 SCL/SDA P14
cH QSFP28 SCL/SDA P13
CH2 QSFP28 SCL/SDA P16
0x75 CH3 QSFP28 SCL/SDA P15
CHY QSFP28 SCL/SDA P10
0x70 (CPU-CH2) CH5 QSFP28 SCL/SDA P9
CHE QSFP28 SCL/SDA P12
CH7 QSFP28 SCL/SDA P
CHO QSFP28 SCL/SDA P17
CHI QSFP28 SCL/SDA P18
CH2 QSFP28 SCL/SDA P26
0x76 CH3 QSFP28 SCL/SDA P25
CHY QSFP28 SCL/SDA P22
CHS QSFP28 SCL/SDA P21
CHE QSFP28 SCL/SDA P24
CH7 QSFP28 SCL/SDA P23
CHO QSFP28 SCL/SDA P29
CH QSFP28 SCL/SDA P30
CH2 QSFP28 SCL/SDA P27
0x77 CH3 QSFP28 SCL/SDA P28
CHY QSFP28 SCL/SDA P32
CHS QSFP28 SCL/SDA P31
CHE QSFP28 SCL/SDA P19
CH7 QSFP28 SCL/SDA P20
‘ . ’ APS N etwo rks APS Networks GmbH - Rosenwiesstr.17 - 70567 Stuttgart - Germany
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CHO QSFP28 SCL/SDA
P33

CH1 QSFP28 SCL/SDA
P34

CH2 QSFP28 SCL/SDA
OX74 P35

CH3 QSFP28 SCL/SDA
P36

CH4 QSFP28 SCL/SDA
P37

CH5 QSFP28 SCL/SDA
P38

CH6 QSFP28 SCL/SDA
P39

CH7 QSFP28 SCL/SDA
P40

CHO QSFP28 SCL/SDA
P47

CH1 QSFP28 SCL/SDA
P48

CH2 QSFP28 SCL/SDA
0x70 (CPU-CH6) 0x75 P41

CH3 QSFP28 SCL/SDA
P42

CH4 QSFP28 SCL/SDA
P43

CH5 QSFP28 SCL/SDA
P44

CH6 QSFP28 SCL/SDA
P45

CH7 QSFP28 SCL/SDA
P46

CHO QSFP28 SCL/SDA
P55

CHT QSFP28 SCL/SDA
P56

CH2 QSFP28 SCL/SDA
0x76 P53

CH3 QSFP28 SCL/SDA
P54

CH4 QSFP28 SCL/SDA
P58

CH5 QSFP28 SCL/SDA
P57

CH6 QSFP28 SCL/SDA
P49
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Table 16: QSFP28 12C Channel Map
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For Lattice XO CPLD we used Lattice design software to program HDL. The Lattice Il
Assembler generates a device programming image, in the form of one or more of the
following from a successful fit (that is, place-and-route).

The .pof and .sof files are then processed by the Quartus Il Programmer and downloaded to
the device with the MasterBlaster TM or the ByteBlaster TM Il download cable, or the Lattice
Programming Unit (APU). The Hexadecimal (Intel-Format) Output Files, Tabular Text Files,
and Raw Binary Files can be used by other programming hardware manufacturers that
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8.2.CPLD

Programmer Object Files (.pof)
SRAM Object Files (.sof)

Hexadecimal (Intel-Format) Output Files (.hexout)

Tabular Text Files (.ttf)
Raw Binary Files (.rbf)

provide support for Lattice devices.

For CPLD program download, we using ByteBlaster TM Il download cable through the JTAG
interface to download programmer object files (.pof) into CPLD.

CPLD download connector, Single in line pin header

v
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Description

pin

3.3V

TDO

TDI

NC

NC

TMS

GND

TCK

ol JjojulSslwiN—

Table 17: CPLD JTAG Connector Pin List
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8.3. QSFP28 Misc Signals

QSFP28 Cage SWPLD_U1~U3 U83

Resetl GPIO
ModselL GPIO
LPMode GPIO
IntL GPIO
ModPrsL GPIO

Figure 25: QSFP28 Misc Signals

Pin Name /0 | Function Description
Module Select: When held low by the PLD, the module responds to 2-wire serial
Modsell communication commands. When the ModSell is High, the module does not

respond to or acknowledge any 2-wire interface communication from the host

Module Reset: When PLD set a low level on the Resetl pin for longer than the
ResetlL minimum pulse length initiates a complete module reset, returning all user
module settings to their default state.

Low Power Mode: The module will be in low power mode if the LPMode pin is in

LPMode the high state and in high power mode if the LPMode pin is in the low state.

Interrupt: IntL is an output pin. Low indicates a possible module operational fault
or a status critical to the host system. The host identifies the source of the
interrupt using the 2- wire serial interface. The IntL pin is an open collector output
and must be pulled tohost

supply voltage on the host board.

IntL 0

Module Present: The ModPrsL is asserted low when the module is inserted and de-

asserted
high when the module is physically absent from the host connector.

ModPrsL 0

Table 18: QSFP28 Misc Signals

v
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8.4.LED

8.4.1. System LED

Feature

Detailed Description

Comment

Power 1LED

Solid Green - Power Supplier 1is supplied to the switch & operating
normally

Solid Amber —Power Supplier 1 failed
Off — Power is Disconnected

At front

Power 2 LED

Solid Green - Power Supplier 2 is supplied to the switch & operating
normally

Solid Amber —Power Supplier 2 failed
Off — Power is Disconnected

At front

Systern LED

Solid Green — Normal operation
Blinking Green - Booting progress
Solid Amber - System failed

Off — No Power

At front

FAN Status LED

Solid Green - FAN operating normally
Solid Amber — FAN failed

At front

8.4.2. MGMT and SYNC Port LED

Feature

Detailed Description

Comment

Management Port

Link LED: (on the left side)

Off -No link is established on the port

Solid Amber - A valid link at 10/100Mbps is established on the port
Solid Green - A valid link at T000Mbps is established on the port

Act LED: (on the right side)

Off -No link is established on the port

Blinking Green - Activity, transmitting or receiving packet at this
port

At front

8.4.3. PSULED

Feature

Detailed Description

Comment

PSULED

Solid Green - Output ON and OK

Solid Amber - AC cord unplugged or AC power lost; with a second
power supply in parallel still with AC input power

Solid Amber — AC cord unplugged or AC power lost; with a second
power supply in parallel still with AC input power

At rear

8.4.4. FAN LED

Feature

Detailed Description

Comment

FAN Status LED

Green - FAN operating normally
Red - FAN failed

At rear

€0 » APS Networks
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8.4.5. QSFP28 Port LED Programming

Feature Detailed Description Comment

LEDT: (Solid Lighting - Linkup, Blinking — Activity)
Green -100G Operation

White — 50G Operation

Amber - 40G Operation

Blue - 25G Operation

Purple - 10G Operation

Off — No Link

LED2: (Solid Lighting - Linkup, Blinking — Activity)
Blue - 25G Operation

100G OSFPZ8 Purple - 10G Operation
slots four LEDs per|Off — No Link At front
Port

LED3: (Solid Lighting - Linkup, Blinking — Activity)
White — 50G Operation

Blue - 250G Operation

Purple - 170G Operation

Off - No Link

LED4: (Solid Lighting - Linkup, Blinking — Activity)
Blue - 250G Operation
Purple - 10G Operation

Off — No Link
Upper Port LED 2 Upper Port LED 4
Upper Pon LEDI1 UDDGI Port LED3

-_1

iy dielyivlvlgibyivipiripdeleipie
r ¥

Lower Port LED1 Lower Port LED3
LOWGY POI’I LEDZ LO\V@I' Por‘[ ‘LED4

Figure 26: QSFP28 Port LED Indicator
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8.5. Power

8.5.1. Power Consumption

The following table shows BF6064X-T power consumption.

Power Dissipations of 64*100G Switch with Broadwell CPU , D-1548

CPU Board,Broadwell (8core) 1 8,082 0 0| 0 0 0] 0 0 8,082 96.98
Barefoot 10k Series 1 311250 83333 120 311,250 83,333 0 0 120 0 0 o[ 32430

Intel 1210 1 400! 0 0 0 0 0 400 0 0 132

CPLD LCMXO3LF-4300C 4 300 0 0 0 0 0 1200 0 0 396

USB Port 1 80 0 0 0 0 0 0 800 0 4.00
QSFP28 (5W) 65 1515 0 0 0 0 0 98,475 0 of 32497

LED 260 31 0 0 0 0 0 8,060 0 0 26.60

FAN 4 6,360 0 0 0 0 0 0 0| 25440 30528
Other-(ICs, 05Cs,...) 1 1,000 0 0) 0 0 0] 1,000 0 0 330

Load Total Current per Voltage [A]: 31.25 B83.333 0.00| 0.00 012 109.14 0.80 33.52

Load Power Dissipation per Voltage [W]: 249,00 75.00 0.00] 0.00 0.30 360.15 4,00 40226 1090.71

DCDC EF (85%) 4394 13.23 0.00| 0.00 0.05 63.55 07 121.48

PWM Input [W] 292.94 88.23 0.00] 0.00 0.35] 423,69 471 40226| 121218

Total power comsuption (include efficiency of PWM) [W]: 1212.18
Table 19: System Power Consumption
v
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8.5.2. Power Distribution

Detail Power Distribution shows as the following figure.

’,S‘\nfjt“" OCF2 1A
DCPATA [ A
i
R BMC_IVIS
VOO MAC_AVID_ VS M 1.2
V115V
e OCPAIA
VO 4.
DCREITIA VBV
OVFLITSY

VOO MAC VDD _OVE
M 304

ONVID Y
OCPIIE5A
OVP:LO35Y

Figure 27: System Power Distribution
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8.6. Clock Distribution

8.6.1. System Clock

The following figure shows BF6064X-T system clock distribution.

100MHz

24.576MHz

166.25MHz

156.25MHz
> 1566.25MHz
> 156.25MHz 0.22MH

1PPS 7130363

BARE_SYNC

PCle

10GbE x2

10GbE x2

1PPS_1588
156M_1588_PLL
156MHz-JA-2 156M_1588_PLL2

Figure 28: System Clock Distribution
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8.6.2. Synck Clock

On Tofino SDE environment, user can use Command String to let Tofino bring out the SerDes
receive clocks from any lane for Synchronous Ethernet applications.

The Command String comprise 2 parts (Command A & Command B), the introduction is

shown as below.

Command A

Note:

reg_wr 00xXXXFD20 0x00000010

Indicate Lane N as SerDes. XXX=(257+2*N)1s

Command B

Note:

reg_wr 0 0x00040004 0x0000003F

Indicate Lane O ~ 7 or 40 ~ 63, Clock is divided 8

reg_wr 0 0x00040004 0x0000013F

Indicate Lane 8 ~ 39 or 64, Clock is divided 8

eg.

If user wants to get lane 8 SerDes clock dividing by 8 for Synchronous Ethernet applications.
The Command String should be enter as below.

reg_wr 0 Ox111FD20 0x00000010

reg_wr 0 0x00040004 0x0000013F

P.5. XXX=(257+2*8)6 =111
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9. Physical Design

=
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19 SLIDING RAIL MOUNTING

Figure 29: System Outline Overview
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10. Environment

e (Operating temperature of 0 to40C

e Storage temperature of -20 to70C

e Operational relative humidity of 10 to 90%

e Storage relative humidity of 10 to 90%

e ROHS 6 Compliance

e Non-Operational Temperature Limits: -40 to 65C (-40 to 149F)

e Non-Operational Humidity Limits: 10% to 90% RH with 33C (91F) maximum.
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