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Hardware Specification Contribution:

-Glacier Point V2 A

-M.2 Accelerator
-Dual M.2 Accelerator

Hao Shen
haolshen@fb.com
Facebook
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Hardware Acceleration

Machine Learning - Inference Video Transcoding

TRAINING INFERENCE
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How does FB use Machine Learning?

Ads

Search
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£  Rate this transiatior

Translation S
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Get Mgh clas
professional

MAM hes s post

News Feed

Goh Tiam Huat bes
Penny Lim's photo

Tan Ming Chuan Mkes Cm
Chong's post

Ardy Cristobal repled 10
Art Manganh Pacheco's

Recognition

Final Chance To Get Wddyoze For A One-Time

o
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Video In Facebook
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Facebook Al Hardware
Deployment Platform

I O d a y Artificial Intelligence Framework

Backend: Compiler/Optimizer/Library

Hardware Infrastructure

© &

Bryce Canyon Big Basi Tioga Pass Twin Lakes
* High density storage * 8 NVIDIA P100s/V100s * Dual socket, many cores CPU * Single socket, fewer cores
* Storage-heavy tasks > Very compute-heavy tasks + Compute & mem-heavy tasks CPU

* Cr ~pute & low latency tasks

Inference
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Facebook Accelerator Module — M.2 and Dual M.2 form factor

Standard M.2 Form Factor

PCle x4
UART/JTAG
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Dual M.2 Form Factor

UART/JTAG

20W TDP
PCle x8
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M.2 Accelerator Module - PCBA

ASIC

22x110mm
 0.8mm thick

* Upto 12 layers

e 2.5mm height on top
* 1.5mm height on bottom

DRAM

Open. Together.



M.2 Accelerator Module — Power, Interface

M.2
Signal Pin Pin
2 1
4 3
PWRDIS ] 5 PETR3
PLN# 8 7 PETp3
LED_1#(0) 10 g
12 11 PERNn3
14 13
16 15
18 17
TRST 20 19 PETp2
22 21
TDI 24 23 PERNn2
TDO 26 25
TCK 28 27
P'LA.=5 3# 30 29
10W TDP (module) I -
USB_D+ 34 33
o us B=D- 36 35 PERNn1
+ LPDDR4x 64bit x2 e ———
SMB CLK (I/0){(0/1.8V) 40 39
SMB DATA (I/0)(0/1.8V) 42 41
ALERT# (O)(0/1.8V) 44 43 PETpO
Reserv Ed=l..IA RT=R1: 46 45
Reserved_UART_Tx 48 47 PERNO
P C I e X 4 PERST# (1)(0/3.3V) 50 29
CLKREQ# (1/0)(0/3.3V) 52 51
PEWAKE#{I/0)(0/3.3V) 54 53
S M B u S Reserved for MFG DATA
Reserved for MFG CLOCK

* UART
o JTAG
e USB* TR

i (77 Open. Together.




Dual M.2 Accelerator Module - PCBA

ASIC

25 10.15
0]

) )

e

! !

16.75 £0.225

-4—1‘,',.'/
i 100.75 -1 .~ AL1050 COATING 1.5um NI
~ | T=0.4
_| PITCH=3.08
' TOTAL=28+1PCS

22.2 +0.35
8.87 +0.25
[3.3+0.2

46x110mm
 0.8mm thick

* Upto 12 layers
 2.5mm height on top
* 1.5mm height on bottom

el

—

>]

Power DRAM
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Dual M.2 Accelerator Module - Connector

4640.15 :550'*40‘0% BOTTOM SIDE
45,90 __1m ) (11 'j.h’z%-' COMPONENT
= -2 AREA |
7.00 I Y, S p .—‘L 4 o T o]
750 - (@5 1 50MAX S k{‘;%
00 I e L A PLATED GND PAD 04 « oA - 7
BIN B ___‘ 050 | /PII\ B75 PIN &1 {0 / - =~ ! g ° PLATED|GND PAD
1 I | —PIN ATS ©
.:\; 1 RARARRARRRRRYRARARRERRRIRY | §0R0f o | o FUGAAAARRERRIRRARARERRRIRAEAR | §ERIrTS e T]0.1 = 8 \3
| | | o6 TOP SIDE v 5
i . Amphenol / S%\APONENT 3 | Z
2nd Slot i : Main Slot i 7 0 @ 21
i i i 2 ? TOP D 3T
¥ | ! o = DETAIL C S
| | —- SCALES5: 1
INATL W %,
¢1012|C|B|A RO
- 5 4]0.05]C \ 0
- r 66X0.350.04 | _
o 68X0.35 +0.04
= -1 o [@loi2|cls A
S il MINO2 | || « Slo0slc
w8 C 0.80 +0.08 g ' 2, Ei)
= ==t - D
M | GOLD FINGERTO -
19.85 +0.10 19.85+0.10 GOLD FINGER X o 50 40-!
244005 | h —[o.1 ™) X DS
U, UD "
E— - DETAIL D N
SCALE20: 1 s
: SCALE5: 1
©(0.15(C|B | E 410.15|C[B|E| o
1.40 +0.05 z 1.20.20.05 .
22 0 ™ 3
O Q < ™)
10 7 x 00 M |
~ <Ah <
? sQ0
: 0% [
0 = —
’ Al

DETAIL A DETAIL B
SCALES 1 SCALES: 1
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Dual M.2 Accelerator Module

— Power, Interface

Dual M.2

* UART

Main Slot (SlotA) 2nd Slot (SlotB)
Signal Pin Pin Signal Pin Pin Signal
A2 Al B2 Bl
Ad A3 B4 B3
PWRDIS A6 A5 PETn3 B6 BS PETn7
PLN# A8 A7 PETp3 BS B7 PETp7
LED_1#(0) A10 A9 B10 T 4
A12 A1l PERN3 B12 B11 PERN7
Al4 Al3 PERp3 Bl4 B13
A16 A15 B16 Bis | ene ]
A18 A17 PETn2 B18 B17 PETN6
TRST A20 A19 PETp2 B20 B19 PETp6
A22 A21 GND B22 21 [
TDI A24 A23 PERn2 NC B24 B23 PERNG
TDO A26 A25 PERp2 NC B26 B25 PERp6
TCK A28 A27 GND B28 27 | e |
PLA_S3# A30 A29 PETn1 NC B30 B29 PETNS
o 2 OW T D P ( m O d u I e ) GND A32 A31 PETpl NC B32 B31 PETpS
USB_D+ A34 A33 NC B34 B3 |0 ene
USB_D- A36 A35 PERn1 NC B36 B35 PERNS
® L P D D R4 64 b . 4 GND A38 A37 PERp1 NC B38 B37
X It X SVBOKWOWAEY) | Aw | NC T T
SMB DATA (1/0)(0/1.8V) A42 A41 PETNO NC B42 B41 PETn4
ALERT# (0)(0/1.8V) Ad4 A43 PETpO NC B44 B43 PETp4
Reserved_UART_Rx A46 A45 NC B46 Bis | e |
Reserved_UART Tx A48 A47 PERNO NC R4S B47 PERN4
® P C I e X 8 PERST# (1){0/3.3V) A50 A49 PERpO
CLKREQ# (1/0)(0/3.3V) AS52 AS51 | e |
PEWAKE#(1/0)(0/3.3V) AS54 AS3 REFCLKn
Reserved for MFG DATA A56 A55 REFCLKp
® S I\/I B u S Reserved for MFG CLOCK

NC

 JTAG

VIO_CFG_GND

* USB*

Open. Together.




M.2/Dual M.2 Accelerator Module Specification Contents

» Power transient spec
» PCle details

» Reset Architecture
» FRU information

» Reliability

» Compliance

@988 [ Open. Together.



Yosemite V2

Glacier Point v2 Card

Facebook Accelerator System
Module
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Dual M.2

2X TwinLakes with 2x Glacier
Point V2 Cards

Up to 12x single/
6x dual M.2
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YV2 Platform Block Diagram

P e e e e e e e e e e e e e e e S S e e e e S e e S S e e S S e S =N

/ ,/ ( \\\\
, Pt Y | PCle Switch 0\
I
I I | |
I
I ity < X z| R & Z | I c
I : 8 X O$ oS N I ©
o : GPV?2 L3
[ I o 4 S 5 I [ E
I
I System Memory | %
Networking I !
I : Accelerator Accelerator Accelerator Accelerator
I
I
I I
| 1
\ Accelerator Accelerator Accelerator Accelerator
Memory Memory Memory
| PRSI ( PCle Switch \
I [
1 £
: ¥ 22 AE: =g D
[ e O O Ol1X -
W | > | > S 2
I g o Y 2 | S
Q.
[ System Memory I &
I I
Accelerator Accelerator Accelerator Accelerator [
| o0 o
I I
I [
Accelerator Accelerator Accelerator Accelerator I
\ Memory Memory Memory Memory
\ 7/

~_______________________________________’
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GPv2 Mechanical Drawing

LATCH
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GPv2 PCle Block Diagram

M.2 Slot L M.2 Slot K M.2 Slot | M.2 Slot | M.2 Slot H M.2 Slot G
(BOT) (BOT) (BOT) (BOT) (BOT) (BOT)
M.2 Slot A M.2 Slot B M.2 Slot C M.2 Slot D M.2 Slot E M.2 Slot F
(TOP) (TOP) (TOP) (TOP) (TOP) (TOP)

A4*PCle Gen3 x4

Glacier Point V2(A)

4* PCle Stackl

Gen3 x4 Stack2 )
Microsemi

PM85358B

4*PCle Gen3 x4 Stacks S7-9%37.3
28.7W

Stack4

120 pin Mezzanine(Plug) 160 pin Mezzanine(Plug)

160 pin Mezzanie(Recep)

.

Extension

120 pin Mezzanie(Recep)

Primary

Riser Board

Open. Together.




GPv2 12C Block Diagram

SNOW

FLAKE

M 12c1]

SMBusl SMBus/Alert#

[lc.-smnus ——1NC_NIC_3v35B—3

XT““:\.

Y] 12c[o]

SMBus2 SMBus/Alert# MB_BMC_3V3SB

1S Server-Slot2
SMBus3 | SMBus/Alert# ) NIC-SMBus [ 12C[2]
V' SMBus/Alert# IPMB Local 12C
SMBus4 \I_L——l/ Brzge "___fﬁ____g_-‘
! 1
| | =
< J m
N P3V3_STBY
w N
TMP421 8 m |20[3]
BMC =
=z SMB_BMC_3V3SE M/S | e
AST2500 5 M/S [8]
X M
=
2
GP V2-Slot3 <

Y] 12C[4]

SMBus/Alert#

SMBus/Alert#

SMBus5 NIC-SMBus

SMBusé SMBus

1S Server-Slot4 [ 12¢[5]

SMBus7 | SMBus/Alert# NIC-SMBus
SMBus8 [ SMBus/Alert# IPMB Local 12C
Bridge
- o
1
! 1
! 1
WL 1
FRU Temp

I7] 12c[e]

Sensor
TMP421

Ml 12c[7]

Yl 12c[9]

P3V3_STBY

0x80 [E] yo D8 [ usz7 ox40 1 u101
_SENSOR_3V3SB ! |
P3V3_STBY oive
SMB_PESW_3V3S Bt  ote8% SMB_PESW_P1V3 <
Fiva 0x20 U4
P3V3_STBY % T
SMB_M2A_P1V8 s asic
P1V8
SMB_M2AB_3V/35 Bremme| §
400K~1M M.2_B
MB_M2B_P1V8 s asic
P1V8
P3V3_STBY ; 2
SMB_M2C_P1V8 5 feacs Asic
P1V8
SMB_M2CD_3V/35 B 5 g
M.2_D
400K~1M |
MB_M2D_P1V8 S bomens Asic
P1V8
P3V3_STBY ; T
SMB_M2E_P1V8 § fomaee Asic
P1V8
SMB_M2EF_3V/35B | 5
M.2_F
400K~1M |
MB_M2F_P1V8 S damenn Asic

P3V3_STBY

0xA6 for EEPROM
0xD4 for NVMe-MI

400K~1M

0xA6 for EEPROM
0xD4 for NVMe-MI

P3V3_STBY

0xA6 for EEPROM
0xD4 for NVMe-MI

400K~1M

0xA6 for EEPROM
0xD4 for NVMe-MI

P3V3_STBY

0xA6 for EEPROM
0xD4 for NVMe-MI

PSV3_STBY  “400K~1M

MB_M2L_P1V8

0xA6 for EEPROM
0xD4 for NVMe-MI

H [ 5 | [ 5 | [ S | B
0x31  PU101Jox31  PU201Jox31  PUG01J0x33  PU301Jox12  U94

SMB_BIC_VR: AAN~===SMB_BIC_CPLD

The device address is 8-bit address

S SMBus Slave (Main)

M/S  SMBus Master (Main)
MM  SMBus Multi-Master (Main)

SMBus Multi-Master (Aux)
SMBus Slave (Aux)

GP V2-Siotl

0x80 94

Open. Together.




GPv2 UART/JTAG Block Diagram

Bridge IC
Snowflake

L4

Wiz

KT

K=

— — ITAG_BIC M2_TRST

ITAG_BIC_M2_TCK

ITAG_BIC_M2_TM
- ———— | TAG BIC_M2_TDO

ITAG_BIC_M2_TDi—j-

UART _BIC_TXD _ remotciie
UART_BIC_EXD _remote—

SMEBE_BMC_3V3SE CLE/DAT

B5 B

UART_BIC_TXD——T-
UART_BIC_RXD—

OM_GP_TX
COM_GP R¥————

Micro-USEB
conn

Debug console

AT, AB

BIC select JTAG channel
(FM_JTAG_EN_N,50,51,52,53)

BIC select UART channel
(FM_COM_EN_N,50,51,52,53)

— — — —ITAG_CPLD_M2A_TRST - — TRST
ITAG_CPLD_M2A_TCK TCK
ITAG CPLD M2A TM TMS
JTAG CPLD_M2A_TDH TDi M.2_A
ITAG CPLD M2A TDO oo
COM_CPLD _M24&_RX UART_RX
COM_CPLD_M2A_TX UART_TX
— — — —ITAG_CPLD_M2B_TRST - TRST
ITAG CPLD M2B_TCK TCK
ITAG_CPLD_M2B_TM THMS
ITAG_CPLD _M2B_TDH TOH M2 B
ITAG CPLD M2B TDO L
COM_CPLD _M2B_RX UART_RX
COM_CPLD_M2B_TX UART_TX
— — —ITAG_CPLD_M2ZL_TRST —f-| TRET
ITAG CPLD M2L_TCK P-| TCK
ITAG_CPLD_M2ZL_TMS——————] TMS
ITAG CPLD_M2L_TDi e M.2_ L
ITAG CPLD M2ZL TDO
COM_CPLD M2ZL_RX | AT RX
COM_CPLD_M2L_TX LART_TX
E 53 52 51 =0 Sel=cted Chann=I D=
i = = = = Mon=output: Hi-F MmA
i i i i i i el 28
[l i i [l 1 1 kel 2B
[l i i 1 [l 2 kel 20
[l i i 1 1 | k1 20
[l i 1 [l [l 4 kel 2E
a L i a 1 5 K2 F
0 0 1 1 0 [ K1 2G
a L i 1 1 7 kel 2H
a i i a a A 21
i 1 i i i i 4 k121
i 1 i i i i 10 Fel 280
i 1 i i i i i 11 2L
a 1 1 0 0 12 B O0A
a 1 1 a 1 13 B R=mat=
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