
!1

Kay Rehlich, DESY MicroTCA Technology Lab

MicroTCA.4 Communication Links

Backplane MTCA.0 & MTCA.4  
Ethernet, PCIe, SATA 
Clocks, Triggers, interlocks 
Point-to-point
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MicroTCA Crate Backplane Communication
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MTCA.4  Backplane

Zone 3 Connection
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Basic MTCA.0
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MTCA.0 with Redundancy
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MTCA.4: MLVDS Bus

8 MLVDS lines:
• FPGA-2-FPGA
• Triggers
• Clocks
• Interlocks
• …
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Port 17 … 20 Used as Wired-OR for Interlocks

Port 
18 

Port 
17 

Rx 

Tx 

M-LVDS Type-2 receivers (SN65MLVD082) implement a 
failsafe by using an offset threshold. In addition, the driver 
rise and fall times are between 1 and 2.0 ns to provide 
operation at 250 Mbps while also accommodating stubs on 
the bus. 
Outputs are slew rate controlled to reduce EMI and crosstalk 
effects associated with large current surges. 
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MTCA.4 with Point-2-Point Links

4 bi-directional 
LVDS lines:

FPGA-2-FPGA 
communication
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Logic Logic Logic 

. . . 

Daisy Chain
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Point-2-Point Topologies

“Concentrator”

Other topologies are possible by  
modifying the backplane
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MTCA.4 Clocks: MTCA.0 Compatible

Point-2-Point 
Clocks:
• Low jitter
• Flexible 

configuration
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Low Jitter Clock Distribution: Bi-directional LVDS
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PCIe Topology

CPU
Root Complex

AMC AMC

FPGA Switch PCIe
Bridge to

PCI/PCI-X

Switch

PCI Express
version

Line
code

Transfer
rate Throughput

×1 ×4
1.0 8b/10b 2.5 GT/s 250 MB/s 1.0 GB/s
2.0 8b/10b 5.0 GT/s 500 MB/s 2.0 GB/s

3.0 128b/130b 8.0 GT/s 985 MB/s 3.9 GB/s

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
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Architecture : PCIe with Hot-Swap
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PICMG Hot-Swap Design Guide:
https://www.picmg.org/openstandards/microtca/mtca-4-pci-express-hot-plug-design-guide/

PCIe

PC
Ie

Driver etc.:
https://github.com/MicroTCA

/dev
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MicroTCA.4 Communication Links
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