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* Keep the standard alive for a long time
* Adapt state-of-the-art technology

* Backward compatibility
* All existing AMC modules MUST be usable
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MTCA.O Rev 3: PCle Gen 4 and 5, 100GbEthernet

Throughput (simplex
Exzfelss e oduceq | Line Transfer 2 B
. code rate x1 x2 x4 x8 x16
version
1.0 2003 2.5 GT/s 250 MB/s 0.50 GB/s 1.0 GB/s 2.0 GB/s 4.0 GB/s
2.0 2007 8b/10b 5.0 GT/s 500 MB/s 1.0 GB/s 2 0 GB/s 4.0 GB/s 8.0 GB/s
3.0 2010 8.0 GT/s 985 MB/s 1.97 GB/s 3.9 GB/s 7.88 GB/s 15.8 GB/s QEI
4.0 2017 128b/130b | 16.0 GT/s 1969 MB/s 3.94 GB/s 7.9 GB/s| 15.75GB/s 31.5 GB/s E
5.0 2019 128b/130b | 32.0 GT/s 3938 MB/s 7.88 GBI/s 15.8 GB/s| 31.51 GB/s| 63.0 GB/s @
6.0 In preparation| PAM4 64.0 GT/s|  ~7800 MB/s ~15.7 MB/s ~31.4.8 GB/s| ~62 GB/s, ~124 GB/s

Transfer Rate 4 Lanes / Specs ready (Test specs + 1 year)
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https://en.wikipedia.org/wiki/8b/10b
https://en.wikipedia.org/wiki/Gigatransfers
https://en.wikipedia.org/wiki/Megabyte
https://en.wikipedia.org/wiki/Gigabyte
https://en.wikipedia.org/wiki/128b/130b

Challenges: MCH & AMC Connector for 32Gb/s
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Backplane connector:
No change required
B Improved PCB layout

Harting connector does not allow > PCle gen 3 (remains backward compatible)
Options for the AMC are:

& PCB Card Edge contacts PCB thickness = 1.6 mm |

4 Yamaichi connector
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More speed ==> more power

MCH and cooling requires more than 80 W!



Challenges: Power

 Limitation of MCH connector: l
» MCH/AMC connector: 8 pins @ 10.8 V=98 W max . - sas 9‘2‘1;51321:51:;1.7*

o Solution:

TTGTTGRRGR

° USG 9 pOwer plnS on MCH —=> 11OW 1701169168 167166165164 163162 161160 159158 157156/ 155154

* Enable management of mixed 80 W/ 110 W channels

* Power Module & Crate cooling
* More airflow ==> Fans need more power
* Limitation of Power Module connector: 110 W
* Fan unit has a product specific connector

sr v T avVe e
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Old specifications:

AMC.0R2
Req 3.4b: SHALL be 2.2K Ohm

MTCA.O0 R1.0

Req 4.122 SHALL be 10K Ohm or lower value resistor

MTCA.O0 R2.0 :

REQ 4.122 The Power Subsystem should pull up each PS1_[Slot]# pin to
Management Power with a 2.2K Ohm +£10% resistor.

PS1H oy y—

12V_PP
12V
: O—

Extraction
detect

REQ 4.123 The Power Subsystem may pull up each PS1_[Slot]# pin to

Management Power with a 10K Ohm £10% to 1K Ohm +£10% resistor.

New:

MTCA.O0 R3.0 .
» REQ 4.125 An AMC implementing a means against Surprise State Change due to extraction (aka “surprise

extraction”) requires a pull-up resistor of 2.2K Ohm in the Power Module. In this case the Power Subsystem shall
implement a 2.2K Ohm +10%.
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PCle Gen5 & 100GDbE is Specified: What’s Next?

_ o COM+HPC
COM-HPC defines the direction of technology Y. __

» Client type modules up to 200 Watt ‘ Wil

* Up to 49 PCle gen 5 lanes
* PICMG published 2021

==> Conclusion for AMCs: S T . |

= O

- More power (> 80 W) required © SECO |
* Intel 12th Gen with PCle gen 5

» More Fat Pipes for e.g.PCle
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AMC Connector for 220 W and More Connectivity

New
Yamaichi
Connector
OPTIONAL!

More Fat Pipe lanes

e.g.
PCle x8, x16

1 Tongue: 110 W

With 9 power pins
2 Tongues: 220 W
With 18 power pins

Card-edge

Connector

100% backward compatible
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110 Watt for AMC per Connector

Use pin 6 in addition to the existing 8 power pins —> 110 W
Together with a second tongue —> 220 W

U w

123456 7 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 6162 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85
g. w PGP G T TGRRGPGTTGRRG2PGTTGRRGTTGRRG E.G TTGRRGTTGRRGSPIGT TGRRGTTGRRGPIGTCAGTCB G FCAGPBIG
| GbE Port 0, 1 | SATA Port 2, 3 | Ether/PCle Port 4 ... 7 |

. MIVDSPortiy 2300 ] | e PoPlinksPordd 15 [ EtherPClePorta i1

G JTAG GTTGRRGT T—'RRjTTGRRGTTGRRLTCD]TOCGTTERR@TTGRRGTTGRRGTTGRRFTTGRRGTTGRRGTTGRRGTTG‘RRG
170169168167 166165164 163162161 160159158157 156 155154153152 151150149148 147 146145144143142141140139138137136135134133132131130129128127 126125124 123122121120119118117116115114113112111110109108 107106 105104103 102101100 99 98 97 96 95 94 93 92 91 90 89 88 87 86

G GND

. PWR (12 V)
™ MP (3.3V)
‘G Geo Address

Bl MTCA.O Rev 3: Crate management handles compatibility

-z pwom of 80W and higher power channels with new records for:
» Power source capabillity
- Backplane capability

 Power consumer demand
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Full AMC Compatibility

New New Old Old

| j/ |
Ir ‘Ir
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Next Generation Backplane
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MTCA.O Rev. 3 is ready!
» 32 GT/s =PCle gen 5
* With 4 lanes:
* PCls gen 5:15.8 GB/s
* Ethernet: 12.5 GB/s
* 110 W for MCH and cooling

 Managementof 80/ 110 W
power channels

MicroTCA Next Generation

Goals:
* Provide up to 220 W for AMCs
* Find best cooling solution
* More fat pipes: MCH & AMCs

* Further items:
* Ports 2, 3 protocols (now SATA)
* FMC management

 HW based security option to prevent
remote manipulation of firmware



