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Refer to OpenVPX Tutorial and Common Practices
G. Rocco
Timeline VME, VXS, VPX, and OpenVPX Thru 2017
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AC’>.  VITA 6?.0 Slots & Backp

OpenVP X

VPK L
joray

VPX 2
RFPAY

VPX3
™

VPKS
RF PAY

VPX 6
RF PAY

Optical/Coaxial
Connectors

Expansion Plane
(FP)

Real Time
Data Plane (FP)

Non-Real Time
Data Plane (UTP)

(uTe)

Radial Clocks

Management
Plane (IPMB)

Backplane

Utility Plane

VITA 65.0

Includes Power
Profile
Slot Profile
>Key >—Key
. Data Plane — 1 FP
Utility Plane .
Expansion Plane — 1 FP Utility Plane
USB PWR, P1w8-X12d XMC map
i — Maint. Port
Maint. Port Control Plane — 2 UTPs Data Plane — 4 Fat Pipes
GPIO Video — 1 TUTP Reserved
Utility Plane 1of USB3and 1 of USB2—1 TP Utility Plane:
Serial ports Storage — 1 UTP Ground .
USB PWR Control Plane — 1 TP Maint. Port 1§ J2A Control Plane — 7 Ultra-Thin Pipes
3 of GPIO X165 XMC map Reserved P2B/ VITA 65 Aperture Pattern J
X8d XMC map J2B for opticall/coax
Key Key

Figure 14.2,16-1 SLT3-PAY-1F1F2U1 TU1 T1U1 T-14.] Figure 14.8.7-1 SLT3-SWH-4F1U7U1J-14.8.7-
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lane profiles
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| N
Embedded Computing

Electronic Packaging
¥

CODM’QEV@’ el

>—Key
Utility Plane Data Plane — 1 Fat Pipe
Data Plane — 1 Ultra-Thin Pipe
CLK1orGP, Maintenance Port
Control Plane — 1 Ultra-Thin Pipe

Ground
Maint. Port.
GPIO

Utility Plane
Reserved

Expansion Plane — 32 Pairs

VITA 65 Aperture Pattern J
for optical/coax
Key

P2B/12B

Figure 14.6.13-1 SLT3-PAY-1F1U1S1S1U1U4F1J-14.6

ecbr%%%%g_ January 22 and 23, 2024 Ft. Lauderdale, FL



Op enVPX

VITA 65.1 Module!

™

> Key

Utility Plane

Maint. Port,
Reserved
Utility Plane:
Reserved

Ground
Maint. Port:

Reserved

Key

Data Plane — 6 Fat Pipes

Control Plane — 7 Ultra-Thin Pipes

Figure 14.4.14-1 SLT3-SWH-6F1U7U-14.4.14

pro

>—Key
™ P0/JO Data Plane — 1 FP
Utility Plane i
Expansion Plane — 1 FP
USB PWR . P1w9-X12d XMC map
Maint. Port P Control Plane — 2 UTPs
GPIO Video — 1 TUTP
Utility Plane s 1of USB3and 1of USB2—1 TP
Serial ports - Storage — 1 UTP
USB PWR. P2/J2 Control Plane -1 TP
3 of GPIO X16s XMC map
— X8d XMC map
Key

Figure 14.2.16-1

SLT3-PAY-1FIF2ZU1TUITIUIT-14.2.16

MOD3-SWH-6F1U7U-16.4.15- DP01 - DP04, DSO01 (FP) DPO5 CPutp01 - CPutp06 CSutp01
MOD3-SWH-6F1U7U-16.4.15- 1 2017-05 SLT3-SWH-6F1U7U-14.4.14 10GBASE-KX4 -- 5.1.5 As 4 UTPs: 1000BASE-KX -- 5.1.2 1000BASE-KX --5.1.2 1000BASE-KX - 5.1.2
P L0GEBASE=|ERe=Srind 10GBASE-KR -- 5.1.7
[ MOD3-SWH-6F1U7U-16.4.15- 2 b2019-11 SLT3-SWH-6F1U7U-14.4.14 . . o 10GBASE-KR -- 5.1.7 10GBASE-KR -- 5.1.7
¥ 4/ A0GBASE-KR4 - 5.1.8 A0GBASE-KR4 -- 5.1.8
MODA3-16.4.15- STD Date slot Profile Protocols for Copper Planes \
MODA3-16.4.15- 1 2021-10 S5LT3-5WH-6F1U7U-14.4.14 ( FPs of DPO1 - DPO5, DSO1 UTPs of DPO1 - DPO5, DS01) | (CPutp01 - CPD\pOﬁ, C5utp01)

MOD3-PAY-1F1IF2U1TUATIUIT-16.2.15-

DPD1 (FP)

EPOD - EPQ3

CPutp01, CPutp02 CPip01

'MDDS-PAY-].FIFZU 1TU1TIUIT-16.2.15- 1 2019-11

SLT3-PAY-1F1F2U1TUITIULT-14.2.1

PCle Gen2--5.3.3.2

PCle Gen 2

A

1000BASE-KX -- 5.1.2 1000BASE-T - 5.1.3

VITA 65.1
Module

— |

MOD3-PAY-1F1F2U1TU1ITIUIT-16.2.15- 2 2019-11

SLT3-PAY-1F1F2U1TULITIULT-14.2.16

PCle Gen3--5.3.33

PCle Gen 3 - 5.3&&

10GBASE-KR - 5.1.7 1000BASE-T - 5.1.3

Profile

MOD3-PAY-1F1F2U1TU1ITIU1T-16.2.15- 3 2018-11

—
MOD3-PAY-1F1F2UITUITIUIT-16.2.15- 4
—]

SLT3-PAY-1F1F2U1ITU1ITIUIT-14.2.16

10GBASE-KX4 --5.1.5

PCle Gen2--53.3.2

\ 1000BASE-KX --5.1.2 1000BASE-T--5.1.3

Dois-11

SLT3-PAY-1F1F2U1TUITIUIT-14.2.16 ¢

A0GBASE-KR4 --5.1.8 !

PCleGen3--5333

10GBASE-KR --5.1.7 1000BASE-T --5.1.3

d
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SLT3-SWH- SLT3-PAY- SLT3-SWH- SLT3-PAY-

Additional SOSA Slots 1
SOSA

Sensor Open Systems Architecture
MEMBER

2U20U-14.2.17

The SOSA Consortium strives to develop an ecosystem that allows
interoperability, reuse, and faster delivery of products to market &
through vertical integration from cables, mechanical interfaces, §
hardware, software, and system designs

13
POMLID 6FEU-14.4.15
6F1U7U-14.4.14

Avoid user defined pins
that will subsequently
limit interoperability
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1F1U15151U1U1K-14.6.14

SLT3-TIM-
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Mngt Unit supporting

the software and

management of some
Layer3/4 functions

)

The Ethernet Matrix
an highly-integrated
packet processors.

—
-
o
]

Internal Policy TCAMs L2 and L3 MLL

Packet Memory IPv4/IPv6 Router

Transmit Queues

Schedulers and Shapers g s Pl Tears

Header Alteration Bridge

Egress Policy Ingress Policy

Tunnel Termination and
virtual Interface Assignment

Egress Policers

PTP (EEE 1588)

=]
b4
=4

Network Ports

i SERDES Interface ]

Architecture of an Et

Source Marvell

T

Utility Plane

User Defined with
suggested use as
maint. port
User Defined

Utility Plane
User Define

Control Plane — 10 Ultra-Thin Pipes

Control Plane — 7 Thin Pipes

VITA 65 Aperture Pattern J
for optical/coax

Key

Figure 14.8.1-1 SLT3-SWH-10U7T1J-14.8.1-n

bed
echle

d

1

e

1000Base-T and 10GBase-T
interfaces require
Physical Transceivers and
Transformers

Base-KX, -KR, -KR4
electrical interfaces are
managed directly by the
Switch SerDes

Optical ports
(1000Base-SX, 10GBase-SR, 25GBase-SR,
40GBase-SR4 100GBase-SR4 ...)

require optical transceivers
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70.00
68.50
67.00
65.50
72x25G +2x 10G

45 x 45 mm
1.86 Thps

64.00

62.50

61.00

59.50
58.00

56.50
32 x 25/50G
29 x 29 mm
600/1200 Gbps

55.00
Température (Fluide) [°C]

32x25+1x10G
33 x33mm
610 Gbps

32+ 1x106
24 x 20 mm
320 Gbps

Foundry Process
Technologies

PR

PCB Materials

24+ 16
37.5x37.5mm
24 Gbps
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ETHERNET SPEEDS
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(© Ethernet Speed 3 In Development ::} Possible Future Speed

Refer Ethernet Alliance Roadmap
https://ethernetalliance.org/technology/ethernet-roadmap/

-

FATTER PIPES

Higher data rates are achieved
by using higher sampling rates and
different modulation techniques.
25Gigabaud sampling may create
25Gb/s NRZ, 50 Gb/s PAM-4 or
100Gb/s Coherent lanes.

Modulation

Coherent -4+

PAM-8 -3

PAM-4 -2 O 50G Lane 400G PMD

100G Lane ) 800G PMD

Bits/Sample

NRZ -1

A\O'

G ™
p ! R
S b, 1007 1 A

iy T o o

Ong, P o W
v § U‘A‘
@

% 100 400GBASE-DR4 After the data
6 rate/lane is chosen, the
- : number of lanes in a
SIGNALING METHODS W ) 400GBASE-LRS link determines the
kAR e speed. This chart shows
I = PRERNS ; how 4 or 8 lanes can
B B AL AR be used to generate
) PR S T A00GDE links.

NRZ

Number of Lanes

‘ 4 8

Coherent

Signaling for higher lane rates has
transitioned from non-return-to-zero (NRZ)
used for 25Gb/s per lane 1o four level
Pulse-amplitude modulation (PAM-4) for 50
Gb/s per lane and above. Coherent
Modulation uses more complex modulations

for 100Gb/s per lane and above.
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2017

2010

5.1 ETHERNET...

5.1.1
5.1.2
513

IOOOBASE BX S
J000BASE-KX.......

5.1 ETHERNET ..

51.1 IDGDBASE BX (1 25 Gbaud Srgnm‘mg)
5.1.2 1000BASE-KX (1.25 Gbaud Signaling) ....
5.1.3 1000BASE-T (0.125 Gbaud Signaling).
5.1.4 10GBASE-BX4 (3.125 Gbaud Signaling)..
5.1.5 10GBASE-KX4 (3.125 Gbaud Signaling)..
5.1.6 = 0.800 Gbaud Signaling)..

517
518
5.1.9
5.1.10
5.1.11

75X (1. 25 Gbaud Signaling Over Optical Flber}
10GBASE-LR (10.3125 Ghaud Signaling Over Optical Fib
10GBASE-SR (10.3125 Gbaud Signaling Over Optical Fib
40GBASE-SR4 (10.3125 Gbaud Signaling Over Optical Fi
100GBASE-SR10 (10.3125 Gbaud Signaling Over Optr'cm

n v

rotocols i

2019

1000BASE-BX (1.25 Gbaud Signaling) ..

il
5.1.2 1000BASE-KX (1.25 Gbaud Signaling) ..

5.1.3 1000BASE-T (0.125 Gbaud Signaling)...

5.1.4 10GBASE-BX4 (3.125 Gbaud Signaling)...

5.1.5 10GBASE-KX4 (3.125 Gbaud Signaling)...

5.1.6  10GBASE-T (0.800 Gbaud Signaling)....

5.1.7 10GBASE-KR (10.3125 Gbaud Signaling).

5.1.8 40GBASE-KR4 (10.3125 Gbaud Signaling)....

5.1.9  1000BASE-SX (1.25 Gbaud Signaling Over (thrca.' Frber}

5.1.10 10GBASE-LR (10.3125 Gbaud Signaling Over Single-Mode Op
5.1.11 10GBASE-SR (10.3125 Gbaud Signaling Over Multimode Opti
5.1.12 40GBASF-SR4 (10.3125 Gbaud Signaling Over Multimode Op
5.1.13 100GBASE-5R10 (10.3125 Gbaud Signaling Over Multimode (
5.1.14 100BASE-TX (0.125 Gbaud Signaling) ..
5.1.15 25GBASE-KR (25.78125 Gbaud Signaling
5.1.16 25GBASE-KR-5 (25.78125 Gbaud Signaling)...

5 1 17 5 78125 Gbaud Signaling Over Multimode Op
IOOGBASE KR4 )25.78125 Gbaud Signaling)... S
1 s, R4 (25.78125 Gbaud Signaling Over Muftrmode (

5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.1.8
5.1.9
5.1.10
5.1.11
5.1.12
5.1.13
5.1.14
5.1.15
5.1.16
5.1.17
5.1.18
5.1.19
5.1.20
5.1.21
5.1.22
5.1.23

2023

I1000BASE-BX (1.25 Gbaud Signaling) ..
J1000BASE-KX (1.25 Gbaud Signaling) ..
1000BASE-T (0.125 Gbaud Signaling)
10GBASE-BX4 (3.125 Gbaud Signaling)
10GBASE-KX4 (3.125 Gbaud Signaling)...
10GBASE-T (0.800 Gbaud Signaling).......
10GBASE-KR (10.3125 Gbaud Signaling).
40GBASE-KR4 (10.3125 Gbaud Signaling)...
1000BASE-SX (1.25 Gbaud Signaling Over Optrca.' Flber .
I10GBASE-LR (10.3125 Gbaud Signaling Over Single-Mode Optical Fiber).....
10GBASE-5R (10.3125 Gbaud Signaling Over Multi-Mode Optical Fiber)......
40GBASE-SR4 (10.3125 Gbaud Signaling Over Multi-Mode Optical Fiber)....
I00GBASE-SR10 (10.3125 Ghaud Signaling Over Multi-Mode Optical Fiber)
100BASE-TX (0.125 Gbaud Signaling) ..
25GBASE-KR (25.78125 Gbaud Signaling)..
25GBASE-KR-S (25.78125 Gbaud Signaling)..
25GBASE-SR (25.78125 Gbaud Signaling Over Multi-Maode Optical Fiber)....
100GBASE-KR4 (25.78125 Gbaud Signaling)... .
100GBASE-5R4 (25.78125 Gbaud Signaling Over Mu,'tr Mode Optrca.' Frber)
50GBASE-KR2 (25.78125 Gbaud Signaling)....
50GBASE-SR2 (25.78125 Gbaud Signaling Over Multi-Mode Optical Fiber)
50 KR — (26.5625 Gbaud, PAM4 Signaling) ...
R®.— (26.5625 Gbaud, PAM4 Signaling) ..
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Allernstive Mosul rofle Scheme (AMPS)

Refer to OpenVPX Tutorial and Common Practices
G. Rocco
Alternative Module Profile Scheme (AMPS)

3
4F-14.4.4

2FBU-14.4.5

16T-14.4.6

1F147-14.4.7 B
2F12T-14.4.8

2F4T16U-14.4.11
1

8U1ﬂ-14 4.10

5.1 ETHERNET..

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.1.8
5.1.9
5.1.10
5.1.11
5.1.12
5.1.13
5.1.14
5.1.15
5.1.16
5.1.17
5.1.18
5.1.19
5.1.20
5.1.21
5.1.22
51.23
5.1.24
5.1.25

IDGUBASE BX (I 25 Gbuud 5rgna.fmg)
1000BASE-KX (1.25 Gbaud Signaling) ..
1000BASE-T (0.125 Gbaud Signaling).......coceceeeeeeeeeeeeeeeeeseee e evaseeaaeseaas
10GBASE-BX4 (3.125 Gbaud Signaling)...
10GBASE-KX4 (3.125 Gbaud Signaling)...
10GBASE-T (0.800 Gbaud Signaling) ....
10GBASE-KR (10.3125 Gbaud Signaling).
40GBASE-KR4 (10.3125 Gbaud Signaling)...
1000BASE-SX (1.25 Gbaud Signaling Over Optlmf Frber}
10GBASE-LR (10.3125 Gbaud Signaling Over Single-| Mode O_ntrcaf Fiber
10GBASE-SR (10.3125 Gbaud Signaling Over Multi-Meode Optical Fiber)......
40GBASE-SR4 (10.3125 Gbaud Signaling Over Multi-Mode Optical Fiber)....
100GBASE-5R10 (10.3125 Gbaud Signaling Over Multi-Mode Optical Fiber)
100BASE-TX (0.125 Gbaud Signaling) ..
25GBASE-KR (25.78125 Ghaud Signaling
25GBASE-KR-5 (25.78125 Gbaud Signaling).... .
25GBASE-SR (25.78125 Gbaud Signaling Over Mufn Mode OpI’lEﬂ'f Frber}
100GBASE-KR4 (25.78125 Gbaud Signaling)... .

100GBASE-SR4 (25.78125 Gbaud Signaling Over Multr Mode Optlcaf Fiber)
50GBASE-KR2 (25.78125 Gbaud Signaling)... .
50GBASE-SR2 (25.78125 Gbaud Signaling Over Multr Mode Optlcal Frberj .
50GBASE-KR — (26.5625 Gbaud, PAM4 Signaling) .
100GBASE-KR2 — (26.5625 Gbaud, PAM4 Signaling).
200GBASE-KR4 — (2 22 ~-—-= 22094 Signaling) ...

400GBASE-KR8 — (: ecb}%%%e <. Slarralingly- 2 and-23
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Dual Plane HybﬁdSWﬁéh

onsole port

e MGT

RI45

Management Unit

UART

[ —— BMC
FRU Power mon.
EEPROM Temp. mon. !
" \;] Life FRONER Aux, VS]=+1IPMI
Scap/VBAT Supplies =

PTP/SyncE | REF_CL
CLOCK Tree B

1lane PCle
1 lane PCle

PCl Express g,
Switch

<
16 lanes PCle
(206, 002738, 8+

Gen 1,2,3,4

8*1GKX/10GKR/(2*40GKR4)
6*1GKX/10GKR/{1*40GKR4)

8 lanes PCle

(1% ek 00 2 * xd.or 8 w2 ports)

MOD3 SWH 6F8U-16.4.16- DPO1- DPO5, DSOL(FP) I\ /,{mputpﬂ? CSutpM\\ CPtpol
MOD3-SWH 6F8U-16.4.16 1| 201511 SLT3.SWH 6F8U-14.4.15 PCle Gen 2 5.3.3.2 ) ( 1000BASEKX - 5.1.2 T000BASE KX — 5.1.2 J000BASET - 5.1.3
MOD3-SWH 6FBU-16.4.16 2 | 201911 SLT3 SWH-6F8U-14.4.15 PCle Gen3 - 5.3.3.3 L/ S 10GBASEKR-5.1.7 10GBASE-KR —5.1.7 _~ 1000BASE-T —5.1.3
MODA3-16.4.16- STD Date slot Profile TS S——————— Protocols for COpper PraTEs——————
MODA3-16.4.16-1 | 2021-10 SLT3-SWH-6F8U-14.4.15 (FPs of DPO1 - DPO5, DSO1__ | UTPs of DPO1 - DPO5, DS01) | (CPUtpOL - CPutpO07, CSUtpOL | CPtpol)

Echionds. January 22 and 23, 2024

Ft. Lauderdale, FL
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Questions...

Thank you for your attention!

www.interfaceconcept.com
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