
NAT-MCH-S4 Base Board Features

NAT-MCH-SCIx84

• CLK1 / CLK2 (MLVDS): 
2x low-ji�er cross-point mux

• CLK3: PCIe Ref CLK (HCSL)
• PLL synthesizer
• CLK IN / OUT via SMA
• Op�onal precision �ming support

NAT-MCH-G4-CLKP Features NAT-MCH-G4-HUB-Px84 Features

• Double-width, full-size MCH
• IPMI
• Console via USB and web interface
• 16 LEDs reflec�ng AMC / CU / PM status
• Firmware update via HPM
• Graphical system and FRU status

• Front Uplink (assembly op�ons):
• 1-10G Base Ethernet via RJ45
• 1-25G op�cal Base Ethernet 

via SFP-28-DD
• Backplane:

• Up to 12x 1GbE / 2.5GbE / 10GbE 

Refer to the product website or the Technical Reference Manual for more informa�on.

• Microchip PFX PCIe x84 Gen5 Switch
• Front panel uplink via 2x QSFP-DD 

(PCIe Gen5 x8 - depending on transceiver)
• 12x PCIe Gen5 x4 / 6x PCIe Gen5 x8 

(depending on backplane)
• PCIe Gen5 x16 to RTM via NAT-MCH-S4

The NAT-MCH-SCIx84 is a pre-configured package aiming for the special demands of the 
science community, featuring high-speed Ethernet connec�ons as well as broad FatPipe 
bandwidth. 

It comprises of the NAT-MCH-S4 Carrier Hub (the double-width variant of the NAT-MCH-
G4 with RTM support), a NAT-MCH-G4-CLKP clock mezzanine, and a NAT-MCH-G4-HUB-
Px84 Hub module.

With reagards to the base fabric (FabricA), the combina�on features 1G / 2.5G / 10G 
FabricA connec�ons to each AMC, as well as a two 1GbE available at two RJ45 interfaces 
at the front panel. As an assembly op�on, the RJ45 interfaces could be replaced by SFP 
fibre uplinks.

CLK1 and CLK2 (MLVDS signalling standard) can be routed by two low-ji�er clock 
mul�plexers, while CLK3 is carried out as a PCIe Reference Clock (100MHz Spread 
Spectrum Clock, HCSL). A precision �ming op�on consis�ng of a GPS input and an 
onboard OCXO is available as a seperately orderable assembly op�on.

By the 84 lanes of its PCIe switch, the NAT-MCH-SCIx84 offers PCIe Gen5 x4 to all 12 
AMCs  (or x8 for up to six AMCs if supported by the backplane) as well as a PCIe Gen5 
x16 (or two x8) uplink(s) via two QSFP-DD interfaces (depending on transceiver type). 
Addi�onally, PCIe Gen5 x16 is provided to an op�onal RTM.

NAT - Gesellscha� für Netzwerk- und Automa�sierungs-Technologie mbH
Konrad-Zuse-Platz 9 | 53227 Bonn, Germany 
Phone: +49 228 965 864 - 0
Sales_team@nateurope.com 
www.nateurope.com

www.nateurope.com - innovation in communication

Data Sheet V1.0

https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/wp-content/uploads/2023/04/NAT-MCH-G4_TechRef.pdf
https://nateurope.com/wp-content/uploads/2023/04/NAT-MCH-G4_TechRef.pdf
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/
https://nateurope.com/product/nat-mch-g4/


NAT - Gesellscha� für Netzwerk- und Automa�sierungs-Technologie mbH
Konrad-Zuse-Platz 9 | 53227 Bonn, Germany 
Phone: +49 228 965 864 - 0
Sales_team@nateurope.com 
www.nateurope.com

www.nateurope.com - innovation in communication

Data Sheet V1.0

XILINX ZYNQ SoC

1G/10G/40G
Ethernet Switch

Microchip SparX-5

SPI
QSPI

FLASH
256 MB

SPI

SPI MRAM

DDR3
1GB

SPI

32
FPGA Section

IPMI Controller
16 I²C / IPMI

25G – MCH Update Fabric

12x 1G/2.5G/10G Fabric A
to AMC 1-12

FLASH

DDR4
RAM

Dual ARM A53

1G

PCIe

12x AMC
2x CU
4x PM

Status
Indication

USB

Zo
ne

3 
to

 R
TM

Uplink to/from
PCIe HUB

NVMe / SSD

x16 PCIe

10G

10G

Control

SyncE + PTP / IEEE1588 I²C Sensors

Power
CTRL

µC

to/from Clock Module

CPU Section – Dual ARM A9

Carrier &
Shelf

Man ager
Data Plane

Man agement

FreeRTOS

NVMe / SSD

PHY
10GBase-T

2x RJ45X 1-10G

10G

10G

ZL30772
PLL

AD
ADN4604

Clock MUX
Low Jitter

CLK1

AD
ADN4604

Clock MUX
Low Jitter

CLK2

PCIe Ref CLK
100MHz HCSL

Generation
and Buffer

12x
CLK1

12x
CLK2

12x
PCIe Ref

CLK3

FCLK1

FCLK2

MUX_CON

CLK1_Update

CLK3_Update

* Direct connection
to Front Panel via U-FL *

PCIe Ref CLK

to/from
Base Board

BASE_PPS

UPLINK1_CLK_1588

UPLINK2_CLK_1588

SparX_CLK1_1588
1588_CLK_25MHz

GPS_PPS

GPS_RF
*

RCLKUPLINK1_RCLK
UPLINK2_RCLK

SparX_RCLK RCLK_SEL

*
*

Front I/O 1

Front I/O 2

MUX

Front
I/O

GPS

SEL
Front I/O 1

Front I/O 2

XOOCXO

FCLK3

FCLK4

49.152 MHzOCXO

IPMI
µC

I²CIPMI

optional

to PCIe
HUB-Module

* Direct connection
to Front Panel via U-FL *

PCIe Gen5
x84 Switch

FPGALED Control
IPMI
µC

I²C

x4 PCIe to AMC 1-6 (Tongue 3)

QSFP-DD PCIe x8

PCIe x8

x4 PCIe to AMC 7-12 (Tongue 4)HP I²C Misc. Control / Status

Temp

PCIe CLK

SPI Load
EEPROM

x1
6 

PC
Ie

 to
 N

A
T-

M
CH

-R
TMQSFP-DD PCIe x8

PCIe x8

x4 PCIe for future use

from
Clock Module

to/from Base Board


