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Today's Tomorrow's
Interfaces 0.01-40Gb/s Possible
Interfaces
Twisted Pair £
Cat “x" P ﬂ

Call
ethernet alliance
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ethernet alliance
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Optical Fiber OS F P
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Port Density

* How many ports can Comparison

you fitin 1U? < 56 RUSS/U
s 56 SFP/1U
< 36 QSFP/1U
< 8 CFP2/1U
<72 nQSFP/1U
s 100 0BO/1U
«—— 24QSFP +16 0BO

0BO = On Board Optics
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Pin
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2014| CDFP 16 16x25Gbps 120 1 | 4.4Tops
max.
16x25Gbps-NRZ 18W

2017| cCrP8 B | scipses 124 18 | 7.2Tbps
8x25Gbps-NRZ 12W

2017 | QSFP-DD B | | ™ 36 | 14.4Tbps

2017| OSFP g | S2GEReNRE | .0 | 1W | oo |jommspe
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BOM Costs are Almost the Same;

40G (4x10G) 100G (4x25G)

SR4, AOC, CWDM4, LR4 SR4, AOC, CWDM4, LR4

4-lasers
Laser Driver

4 Detectors
Detector Amplifier

PCB

Power controller
Microcontroller
QFP shell

- MPO optical connector
8-Multi-mode fibers




Switches & Network Cards —Almost the same BOM costs

* |40GbE QSFP28 Adapter

WW

nmm WR

— 100GbE QSFP28 Adapter

' 16x PCle

32-port 100G Switch

1uU

19" x1.75" x 17.7"
19" x 1.75" x 19.7"
19" x 1.75" x 21.5"

G

2U 19" x3.5"x17.7"
19" x 3.5" x 20.9"
19" x 3.5" x 24"

3U 17.1" x 5.1" x 25.5"

4U 19" x 7" x17.8"
19" x 7" x 26.4"

5U 19" x 8.34" x 19.67"
19.1" x 8.75" x 26.4"

6U 19" x 10.5" x 19.5"

7U

17" x12.2" x 19.8"




> 25GbE vs. 10GbE Same optical cable
+ 2.5x BW at 1.5x the price supports 10 and 25GbE

+ Compatible with 10GbE

> 50GbE vs. 40GbE
+ 1.25x BW at same price

+ Half the lanes/fibers Typical new generation switch
+ 2X switch port density » Up to 32 ports at 40/100GbE
_ . *  Up to 64 at 50GbE (with breakout
> 100GbE for switch links cables)
*  Up to 128 ports at 10/25GbE (with

+ 60% fewer uplinks breakout cables)



2.5X Speed/Bandwidth with Minimal Infrastructure Impact_.

10G/40G | 25G/50G/100G
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Cables Transceivers

DAC AOC
Mti-mode Single-mode
VCSEL Laser FP, DFB or Ext Modulated Laser

GaAs InP, PLCs, Silicon Photonics

o Y

<100m 2Km, 10Km
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TEHRK 1 2 3 4 5 6 7 8 9 10 11 12 13 13 14 15 16
- Mini SAS 4i | Mini SAS 81 | Mini SAS 4x| Mini SAS Mini SAS Mini SAS Mini SAS Slimline 81 | Slimline 4i 10G QSFP+ | 14G QSFP+ | QSFP28 OCuLink 41 HSBTB
Pt cable cable cable HD 41 cable | HD &i cable | HD 4x cable | HD 8x cable U2 cable cable cable SEP+ cable f SFP28 cable cable cable cable cable cable
Date Rate 6Gbps 6Gbps 6Gbps 12Gbps 12Gbps 12Gbps 12Gbps 12Gbps 24Gbps 24Gbps 10Gbps 28Gbps 40Gbps 56Gbps 112Gbps 24Gbps 28Gbps
SPEC. SFF-8087 SFF-8087 SFF-8088 SFF-8643 SFF-8643 SFF-8644 SFF-8644 SFF-8639 SFF-8654 SFF-8654 SFF-8432 SFF-8432 SFF-8661 SFF-8661 SFF-8661 SFF-8611
40/80/120
Pin No. 36 68 26 36 72 36 72 68 74 38 20 20 38 38 38 42 60/120/
180
Pitch(mm) 0.8 0.8 0.8 0.75 0.75 0.75 0.75 1.27/0.8 0.6 0.6 0.8 0.8 0.8 0.8 0.8 0.5 82

Mini SAS HD
Internal Cable

Slimiine SAS Cable




DAC (intra the rack)

!

3-5m at 25/50/100G
7m at 10/40G

40G/100G QSFP28 |

2 48-port 25GbE + 8-port 100GbE

32-Port 100G —or-- 64-port 50G

ToR Switches

L 100G QSFP28 P ——

Vv Network Appliances
Network Adapters

I i Server Arrays
100G QSFP28 K3
40G/50G/100G QSFP28
50(; O:sfpn FLASH Arrays
[l 7
50G QSFP28
SSD Ar
Dual 10G/25Gb/s SFP28 s
25G SFP28 |
HDD Arrays
Network Appliance

G

Unit Dimension (W x H x D)

1U 19" x 1.75" x 17.7"
19" x 1.75" x 19.7"
19" x 1.75" x 21.5"

2U 19" x 3.5"x 17.7"
19" x 3.5" x 20.9"
19" x 3.5" x 24"

3U 17.1" x5.1" x 25.5"

4U 19" x 7" x 17.8"
19" x 7" x 26.4"

5U 19" x 8.34" x 19.67"
19.1" x 8.75" x 26.4"

6U 19" x 10.5" x 19.5"

7U 17" x12.2" x 19.8"




Where Are DAC Links Used?

Up & Down the rack DAC
Servers & Stor_age linked to Up & down the
ToR Switches R
ack.
R et Linking Servers &
storage to
Switches.

# Hybrid breakout
cables

G



AOC (inter the rack) " (e

AOCs Between Racks

) W)y
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100G
) To Remote ~ |
: 100G 100m : B roiier
™ ) L UL . v Router
) _‘/’ = —— SWltChes 200m LeafiSpine :
o / 40G \‘\ 1006 Q3FP28 v Switch 3
v \ Silicon Photonics ' .
48-port 25GbE + 8-port 100GbE Across Rows \ —
Top-of-Rack Switches =  32-Port 100G ~or- 64-port 50G > " \
: i \ Switch-to-Switch \
Server-to-Subsystem \

Switches

. & . End-of-Row
Inside Rack & Leaf-Spine
|
“ -

. 3 p—) < \ <
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Where AOCs Are Used?

Between Switches over short
reaches <20m where access is
easy (cable trays)

HPCs may use AOCs
everywhere including up &

LA LABL RS S




Transceiver (intra the DC) o™

Where SR4/MPO Links Used?

. N s Under the Floors
In Overhead Cable Trayspllt 22 Requires optical connectors & SR4 - To Optical Patch Panels

. " | o
< SR4
Transceivers to optical patch panels
and in Structured Cabling Pipes &
# under raised floors where

connectors are needed.
<100m

3 / PSM4 too



QSFP+DD / QSFP+56
QSFP+28 MP  QSFP+DD MP (2021)
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50G 1310nm SMF Optics Comparison

50G | 50G I

|

o PAML L Toor | 0 0w |PMISwE]  56Gb/s
| : PAM4
| |
! | optical

50G | 50G |

RX :ANM: CDR |« TIA |- PIN i SMF eye
|
|

LAUI

FAMZ-NRL

00011M11|ﬂ111
fiber
Form Factor: SFP56 w/ LC Gb/s ; A Gb/s
Ll PAMA
50 1 1 50 1 or— =
oo Lol
Module Type #ofl1/Olanes  Electrical I/O 1/0 Baud Module BW Module Width
Rate (mm)
SFP+ 1 10Gb/s-NRZ 10G 10Gb/S 13
QSFP+ 4 10Gb/s-NRZ 10G 40Gb/S 18
QSFP28 4 25Gb/s-NRZ 25G 100Gb/s 18
QSFP56 4 50Gb/s-PAM4 25G 200Gb/s 18
QSFP-DD 8 50Gb/s-PAMA4 25G 400Gb/s 18




50G 850nm MMF Optics

50G :
™ PAM4I P
|
|
|
|
|
50G |
|
RX PAM4 ] il
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VCSEL

TIA

Form Factor: SFP56 w/ LC

PIN

50GBASE-SR

56Gb/s
PAMA4
optical
eye
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Module Type # of1/O lanes  Electrical 1/0 1/0 Baud Module BW Module Width
Rate (mm)
SFP+ 1 10Gb/s-NRZ 10G 10Gb/S 13
QSFP+ 4 10Gb/s-NRZ 10G 40Gb/S 18
QSFP28 4 25Gb/s-NRZ 25G 100Gb/s 18
QSFP56 4 50Gb/s-PAMA4 25G 200Gb/s 18
QSFP-DD 8 50Gb/s-PAMA4 25G 400Gb/s 18
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QSFP-DD -z=

Improved thermals supports
>2.5x QSFP power

(e —
\
1

QSFP-DD

Essentially the same as QSFP
but with extra row of contacts.
Allows boards to be backwards
compatible to both.
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QSFP-DD

Supports 8 electrical IO
« 8x50G (CDAUI) - 400 GbE, 8x 50GbE
« Dual 4x25G (CAUI) = 2x 100 GbE

Host System fully backwards compatible to QSFP

Cooling/Thermal improvements enable up to 10W
« Advanced 2x1 cage design

MSA has been announced
« 13 founding companies
« Spec under development

Original QSFP
contacts




8RTFIEE, 8x25Gb/s NRZ . 8x50Gb/s PAM-4
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OSFP

100,40 MAX.

R0.50 MIN.

22.58£0.10
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OSEP take off capability C (7o

INYOY—DJO kT F7I7Aa—3EV R T L
AE—=FRLT (FHED)
OSFP L a— /LM QSFPADREA 2 aL—2 a3V RUTI770—

O5FP Impedance Range

45

=

&5

Targst Range

Pressure (in.w.gl

15 ————

05 e ﬁﬁﬁ||

i) 0.5 1 1.5 Fi 1.5 3
Airflow [CFM)

_ Fligure 29 Target range of impediment to airfiow of an OSFF modlle




OSFP #E U (7

18" Equipment Front Panel
EIA spec for 1RU

18-5/46" Center —to-Center

- 17-3/¢" Minimum Opening

OO DO o e DT OO R RN OO CO T ey
i [ fil Ll I i 11 L1 I | Ll L | I 1 L L I

| I Ij1 I | 1 I Il | 1 I Il ! I I it I |
PELCELCE EEERT R LR L R L TEECHRECE TEEER T L Erer e CEERREREEL TEREREEER e L TEEER LR CREELE L ELCEErn CECenn

32 ports, OSFP 28(25)/56(50)G 4-1X4 belly to belly
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36 ports, OSFP 28(25)/56(50)G 3-1X6 belly to belly
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