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Introduction
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MicroTCA Technology Lab
at DESY

About the Lab

>

V V V V

Founded in 2016 as Helmholtz Innovation Lab
More than 10 years of experience in Tech-Transfer
Strong expertise in MicroTCA system architecture
Close relationship to DESY MicroTCA users

Close partnership with industry

Organization as of today

>

Sub division of Innovation and Technology Transfer
« Synergies in terms of administration
* Focus on development and consulting
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MicroTCA Technology Lab at DESY

Transfer of DESY A Developments Consulting and
Developments | in MicroTCA Training
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MicroTCA Application Concepts
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MicroTCA Configuration Options

Formfactors and Chassis

> Several formfactors with different characteristics
> Trade off between:

« Capacity / size

» Cooling / Airflow

» Performance

« Cost

* Redundancy

* Functionality (e.g. JSM)

» Backplane topology
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MicroTCA Configuration Options

Frontside View

> AMC backplane protocols
« IPMI
« Gigabit Ethernet
« SATA
« Fat Pipe (PCle, SRIO, 10/40 Gb Ethernet)
* Point-to-point links (Multi-Gigabit Transceiver)
« MLVDS lanes
» Clocks
« JTAG

> RTM backplane for extended functionality in
MicroTCA.4.1

Port

Slot #1 #2 #3 #4 #5 # # R # #10 #1 #2

Point-to-
Point Links

8 x M-LVDS:
Trigger
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MicroTCA Configuration Options

Backside View and RTM Backplane

Front Side
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MicroTCA Configuration Options

MCH and Power Supply

MicroTCA Carrier Hub (MCH):
> Switching characteristic
» Fat Pipes
« Ethernet
* Clocks
> RTM backplane management needed
> User interfacing
> Formfactor

Power Supply
> 1000W/600W
> Formfactor
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Example 1: European XFEL

Large Scale Installation

> More than 200 MicroTCA crates in different subsystems:
LLRF, Interlocks, Diagnostics, Special Diagnostics,
Vacuum, Magnets, Experiments

> Synchronization of all subsystems

> Remote Management

Machine ADC
CPU Timing Protection or other 10

System

MTCA.4 Backplane
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Example 1: European XFEL

LLRF Control System

> Data Aggregation Backplane
> Point-to-Point links

> AMC: Advanced Mezzanine Card Back zone3  Front
| > RTM: Rear Transition Module
> 12 slots, hot swap

> Redundant power supply

Analog  AmC backplane  Digital

KLY PREF PFWD PROBE _j _
w Lck o Lok Lo p
8 8 )
< :
< =
m
=
8 TCK7
™ { SP | : ”
| | FPcA  FPGA Down Converter (DWC) Digitizer (ADC)

Julien Branlard | LLRF installation for the European XFEL | 7.12.2016 | Page 6
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Common Options
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Example 2: LISA

> Electronic Ground Support Equipment for the LISA

gravitational wave detector

> 48 ADC channels, 2 DAC channels
> Clock and tone generation and distribution

] Universitit Hamburg
DIR FORSOHUNG | OFR LEMRE | DEE BIOUNG.

PHASEMETER DEVELOPMENTS

PM FLIGHT HARDWARE

PM SIMULATOR
WITH MICROTCA
(THIS TALK)

0. Gerberding et al., Rev. Sci. Inst. 86, 074501 (2015)
S. Barke et al. Final Report, online (2014)
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MCH1

see talk by Christian Darsow-Fromm
on Wednesday, 10:00 am
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Figure: O. Gerberding et al., LISA Symposium 2022, LISA Phasemeter based on MicroTCA as ground support
equipment: Development status

13



Example 2: LISA EGSE

Timing and Trigger Signals

NATIVE-R9 Crate

pmt N
W-le—-Ne-R
MTCA.4 1000W PS
~ _/
MCH1 (*  NAT-MCH-PHYSS0 I\F;(Tlm
NAT-MCH-RTM-FPGA-BM
Eth
> RTM backplane (MicroTCA.4.1) E@ )
> eRTM for clock and tone generation, e ccTAMGes )
distribution via RTM backplane M haner
> Trigger from application software, e crcene W W oo ek
distribution via backplane L e s
> Digital Zone3 signals, class D1.0 R rrr e s e b .
4-11 DAMC-FMC12710 DRTM-LISA-ADC 4-11
6x-8x 6x-8x
v e
SCET FMC
-
.................................... B,

10 MHz USO or
PPS equivalent

internal
PPS gen

Figure: O. Gerberding et al., LISA Symposium 2022, LISA Phasemeter based on MicroTCA as ground support
equipment: Development status
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Example 2: LISA EGSE | )

pm1 N

Data Flow

W-le-Ne-R
MTCA.4 1000W PS

> Application software data access via PCle LTI,
> Point-to-point links for processed data transfer e
from ADC to DAC:
« AMC 4-7 to AMC 3
: AMC 8-11 tO AMC 12 AL - o b o| PP
« Aurora link, up to 7.68 Gbps DRTM-Lisa-DAC

~ RTM-
NAT-MCH-RTM-FPGA-BM | mMcH1

P PCleto UART,
data capiure
-

Port Sot #1 # #3 # # #6 # B  #H #0 #M #2

RTM
4-7
4x

RTM
8-11
4x

12
Point Links

: } Point-to- DAMC-FMC1Z7I0 RTM

} 8 X M-LVDS:  ariiiieiiieereieeeeeeees R
1 eRTM

Trigger DRTM-LISA-FDS 13-15

Figure: O. Gerberding et al., LISA Symposium 2022, LISA Phasemeter based on MicroTCA as ground support

MicroTCA Technology Lab | Application Concepts and Troubleshooting in MicroTCA | 06. December 2022 equipment: Development status



Trends and Concept Changes

External Computing Power via PCle up-link

> PCle connection between a “normal” PC and a
MicroTCA crate
« Optical, long cables possible
« Upto Gen.3 x16
« Saves one AMC slot
* More computing power MCH with

optical uplink

MAT-MCH

FLX
PCle Host Card A PEXSTE0

PLX
PEX8T733

from P. Nonn et al: MicroTCA based LLRF Control
Systems for TARLA and NICA
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Trends and Concept Changes

> Programmable logic (FPGA) and Processing System
(CPU) integrated on a single AMC
> Embedded Linux makes the board acting like a

,2hormal“ computer capable to run application software
> lIsland Solutions” possible

P PANCFHETZAO

sven@sven-VirtualBox ssh root@192.168.1.86
Last login: Fri Dec :39:57 2022 from 192.16:
7 e e (e o1 DFMC-DSX00 on DAMC-FMC2ZUP Last Gcsport b a0 (ateseve P
[2022-12-02 17:40:23.8 0 0 e UloIf: ut = /dev/uio4 . - SR
TBLEEEl £ 4 xaB e NAamCH =
.815813] [exbsf45230] UloIf: ut /dev/uto2 T2t d
[2622-12-62 17:4 .817254] [6xb6f45230] [debug]  UioIf: ui /dev/uiol
[2022-12-02 17:40:23.018657] [exb6T45230] [debug]  UloIf: ulc /dev/uto3 Zynq 7000
[2622-12-62 17:4 .819105] [6xb6f45230] [debug] UDmaBuf: size 16777216 1n (71 [phe-tiguent)
[2022-12-02 .819194] [exb6f45230] [debug] uDmaBuf: phys addr - 38100000 ts is . Lentis_), endpotntsratse =
[2622-12-62 17:4 .819927] [6xb6f45230] [debug] UloAxiDmalf: start, start_desc = 44126860 P plote ; ) =
[2022-12-82 17: .820598] [@xb5a59450] [debug] DataHandlerPrint: process data, size = 8192 IS ©
[2622-12-62 17:40:23.620763] [0xb5a59450] [debug] DataHandlerPrint: Re all pac P Legend(Loc a
total 96 y T
ifconfig ) o
et HwWaddr 8:1f:12:dc:7a:6a =
1.255 Mask:255.255.255.0 e a w
dc:7a6a/64 Sc ink

UP BROADCA: NNTN MTU:1500 Metric:1
RX packets

TX packets s roaf i
collisions : L
RX bytes: 6843 .8 KiB) TX bytes:76774 (74.9 KiB) |
Interrupt: xb0ae aso !

02s |
Link encap:Local Loopback z t
inet addr:127.0.0.1 Mask:255.0.0.0 3 0004 i | f Jupy er
inet6 addr: ::1/128 S LI i |
UP LOOPBACK RUNNING MTU:65536 Metric:1 v
X packets:0 errors:0 dropped:® overruns:0 frame:e -050 i
:0 dropped:® overruns:® carrier:0 o T LT
i s : n:1000 T T T e
TX bytes:0 (6.0 B)

PR —
it - PHY
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MicroTCA Troubleshooting
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Troubleshooting in MicroTCA

> MicroTCA systems are very dynamic and
provide a lot of options for customization

« configurable hardware

» configurable firmware/software

« {...}

Debug systematically

Try to isolate the root cause — use “bisection”
Consult vendor manuals

V V V V

Consult vendor support

» describe the issue as detailed as possible

« provide system information (e.g. “collect
system information now” on N.A.T. MCH)
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F(x)

— F(a,)

Figure: Bisection method.svg: Tokuchan - Bisection method.svg, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=9382140
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Troubleshooting in MicroTCA

Potential Sources of Failure

Application
> (app dependent) > dmesg
> pcimem > lIspci
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PCle
Enumeration

> lspci
> dmesg

>
>

PCle Link

show_ekey
show_link_state

>
>

Hardware

show_fru
show_sensorinfo
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Troubleshooting in MicroTCA

nat> show_sensorinfo 7
Sensor Information for FRU 7 / AMC3

SDRType Sensor Entity State

MDevLoc DAMC -FMC2ZUP
Compact ©xeb oxcl 0x00 801F12FODFD6
> Check M-states of FRUs (AMCs, power modules, fan trays, ...) Full  Temp  excl : STAWP Temp
Full Voltage oxcl . AMC MP 3V3
Full Voltage @xcl ° AMC PP 12V
> Check voltages and temperatures on AMCs FUll  current excl _ TRTH MP 3v3
. . Full Current @xcl . I_RTM PP 12V
> Check if payload (FPGA/SoC) is programmed Compact @x14  oxcl @x00  CPLD Done
Compact ©0x14 oxcl 0x00 RTM MP 3V3 PG
Compact ©0x14 oxcl 0x00 RTM PP 12V PG
Compact ©0x14 oxcl 0x00 RTM Fault
Compact ©0x14 oxcl 0x00 PGood_A
Compact ©x14 oxcl 0x00 PGood_B
Compact ©x14 oxcl 0x00 FPGAl Init
Compact ©0x14 oxcl 0x00 FPGA1l Done
Compact ©x14 oxcl 0x00 FPGA2 Init
Compact ©0x14 oxcl 0x00 FPGA2 Done
Full Temp oxcl C Inlet Temp
Full Temp oxcl C Outlet Temp
Application Driver il PCle Link Hardware Full Temp  oxcl c LTM4636 Temp
Enumeration Full Temp  Oxcl C LTM4650 Temp
Full Temp oxcl C LTM4633_F Temp
Full Temp oxcl C LTM4633_R Temp
Full Temp oxcl C ZUP IC Temp
Full Temp oxcl C S7 IC Temp
. Full Current @xcl A IMON_AVTT
* (app dependent) * dmesg * lIspci * show_ekey * show_fru Full Current @xcl A IMON_AVTTY
¢ pcimem * Ispci + dmesg + show_link_state * show_sensorinfo Full Current @xcl . IMON_AvCC

Full Current @xcl . IMON_AVCCY
Full Voltage oxcl . Vcore

Full Voltage oxcl . VCC_Vadj
Full Voltage oxcl . VCC_1Vv2
Compact HS 007 AMC3
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nat>show_fruinfo 7

Troubleshooting in MicroTCA

Board Info Area at offs=8, len=88
Manufacturer(13) : DESY/CAEN ELS
Board Name(17) : DAMC-FMC2ZUP-11EG
Serial Number(10) 1 21Y17We554
Part Number(12) : DAMCFMC2ZUP1
FRU file ID(20) fru_damc-fmc2zup.bin
Check link state (LEDs, MCH console, show_link_state)
Manufacturer(13) : DESY/CAEN ELS
. Product Name(17) : DAMC-FMC2ZUP-11EG
Check e-keymg process (show ekey) ey o L . PR

Part Version(04) : revB
Product Serial Number(10): 21Y17W@554

Check AMC FRU information (show_fruinfo) Asset Tag(o4)

FRU file ID(20) : fru_damc-fmc2zup.bin

V V V V

Check MCH configuration and error counters

Record(@): Type ID=0xc@, PICMG Record ID=0x16, offset=0x000, len=11
Module Current Requirements Record:
Current Draw: 6.5 A

Record(1): Type ID=0xc@, PICMG Record ID=0x19, offset=0x00b, len=124

AMC Point-to-Point record:

AMC Slot 3, OEM GUID Count = 1
Record Type = AMC, len=124
Channel Descriptor count = 10
Channel(@): Port[4 5
Channel(1): Port[8 9
Channel(2): Port[0@ -
Channel(3): Port[1 -
Channel(4): Port[2 -
Channel(5): Port[3 -

5 o 5 PCle q Channel(6): Port[12 - - -]
Application Driver Enumeration PCle Link Hardware Channel(7): Port[13 - - -]
Channel(8): Port[14 - - -]
Channel(9): Port[15 - - -]
Link Descriptors: size=65
Link @ of Channel @: lanes[@..3]=[1111], PCIe, Gen Match=0x1
Link 1 of Channel 1: lanes[@..3]=[1111], PCIe, Gen Match=0x1
Link 2 of Channel @: lanes[@.. 1111], PCIe, Gen Match=0x1
Link 3 of Channel @: lanes[o.. 1100], PCIe, Gen Match=0x1
° (app dependent) ° dmesg ° |Spci ° ShOW ekey ° ShOW fru Link 4 of Channel @: lanes[@..3]=[1000], PCIe, Gen 3, Grp=0x0, Match=0x1
- - Link 5 of Channel 2: lanes[@.. 1000], Eth , 1000Base-BX, Grp=0x0, Match=0x0
° pcimem ° |SpCi ° dmesg ° ShOW link state ° ShOW Sensorinfo L%nk 6 of Channel 3: lanes[@.. 1000], Eth , lgeeBase—BX, Grp=0x0, Match=0x0
- —_ - Link 7 of Channel 4: lanes[o.. 1000], SATA, LinkTExt=[1000], Gr X0,
Link 8 of Channel 5: lanes[@.. 1000], SATA, LinkTExt=[1000], Gr X0,
Link 9 of Channel 6: lanes[0..3]=[1000], Oxf@, LinkTExt=[0@00], Grp=0x0, Match=0x@

Link 10 of Channel 7: lanes[®..3]=[1000], 0xf@, LinkTExt=[@000], Grp=0x0, Match=0xo
Link 11 of Channel 8: lanes[®..3]=[1000], 0xf@, LinkTExt=[@000], Grp=0x0, Match=0xo
Link 12 of Channel 9: lanes[©..3]=[1000], 0xf@, LinkTExt=[0000], Grp=0x0, Match=0x0

Record(2): Type ID=0xc@, PICMG Record ID=0x30, offset=0x087, len=15
Zone 3 Interface Compatibility record:
unknown Type of Interface - Ox5
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Troubleshooting in MicroTCA

PCIe Virtual Switch configuration \ —~
Configuration Option default Description
Select Host AMCs (Upstream) for each virtual T
Setup Select Host AMCs (Non-Transparent Upstreer | Upstreamn slot power up delay 5 sec Delay applied to the slot where the upstream CPU
Select which AMCs shall be connected to eac . . . .
] (root complex) resides in. The delay is applied before

Base Configuration \ pavload power is turned on. (*)

Switch | BASE 1GbE v | PCle hot plug delay for AMCs 0 sec Delay applied to the slots where downstream AMCs
Age Time '-E"‘;""‘““ — reside in. The delay is applied after payload power is
Port on/off Virtual Switch | “FRue™ LGS turned on. (*)

;gzrt 1‘2-$EAN none 100 MHz spread spectrum clock Disabled If enabled, the FCLKA clock will be of spread
802 1X | {: Hﬁ:ﬁ%: ‘l'm (**) spectrum type with 100 MHz means. If disabled the
802.1p 2 oo v FCLKA is a 100MHz fixed clock.

Port Mirroring 3 “rone—_v hot plug support Disabled Enables PCle Hot Plug Support.

SlElrETE \ [Lre LIH SIpEet Refer to Appendix F “PCle Hot Plug Support
Link Aggregation

Rapid Spanning Tree (#oaly) _ (optional)” for details on how the NAT-MCH
Serdes/SGMII I T T R R R firmware is handling the hot plug signals.

Link S‘US PCle early Ekey Disabled Executes the E-Keying before payload power is

Switch PCle x80 : applied : :

PCle Virtual Switches 'no ekey’ for PCle Disabled The PCle ports are only enabled during E-Keying from
Error Counters [ NAT-MCH Firmware version V2.15 upwards when
Link Status F the E-Keying information match.
e T [ RCV.CNT | To get a downwards compatible behavior, this can be
,%F deactivated by setting the parameter 'no ekey' for PCle

Script Management — to option enabled. In this case, the PCle ports are

Eiztrgnm:‘i::';gazn Reset [1[Refresh) always enabled regardless of the E-Keying

Reboot NAT-MCH information.

Update MCH PCIe Link Status Menu

Change Password

N.A.T. Webpage

Home [ AmMc1 | Amc2 | AmMc3 | AMca | AMC5 | AMC6 | AMC7 | OPTI | RTM

4.7 4.7 4.7 4.7 4.7 4.7 4.7
MCH web-interface for configuration and status information Cink Speed 5 ;is - 5 ;,S - = ézws
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PCle LED link status LEDs
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PCI bridge: Intel Corporation Xeon E3-1200 v5/E3-1500 v5/6th Gen Core Processor PCIe Controller (x8) (rev 05)
VGA compatible controller: Intel Corporation HD Graphics P63@ (rev 04)
System peripheral: Intel Corporation Xeon E3-1200 v5/v6 / E3-1500 v5 / 6th/7th/8th Gen Core Processor Gaussian Mixture Model
USB controller: Intel Corporation 100 Series/C230 Series Chipset Family USB 3.0 xHCI Controller (rev 31)
Signal processing controller: Intel Corporation 100 Series/C230 Series Chipset Family Thermal Subsystem (rev 31)
Signal processing controller: Intel Corporation 100 Series/C230 Series Chipset Family Serial IO I2C Controller #@ (rev 31)
Signal processing controller: Intel Corporation 100 Series/C230 Series Chipset Family Serial IO I2C Controller #1 (rev 31)
Communication controller: Intel Corporation 100 Series/C230 Series Chipset Family MEI Controller #1 (rev 31)
. :17.0 SATA controller: Intel Corporation Q170/Q150/B150/H170/H110/Z170/CM236 Chipset SATA Controller [AHCI Mode] (rev 31)
> CheCk ISpCI for‘ PCI SIOtS :1c.0 PCI bridge: Intel Corporation 100 Series/C230 Series Chipset Family PCI Express Root Port #1 (rev f1)
:1lc.1 PCI bridge: Intel Corporation 100 Series/C230 Series Chipset Family PCI Express Root Port #2 (rev f1)
PCI bridge: Intel Corporation 100 Series/C230 Series Chipset Family PCI Express Root Port #3 (rev f1)
> Rescan bus (SUdO IS CI _Hl) :1c.3 PCI bridge: Intel Corporation 100 Series/C230 Series Chipset Family PCI Express Root Port #4 (rev f1)
p :1d.0 PCI bridge: Intel Corporation 100 Series/C230 Series Chipset Family PCI Express Root Port #9 (rev f1)
ISA bridge: Intel Corporation CM238 Chipset LPC/eSPI Controller (rev 31)
Memory controller: Intel Corporation 100 Series/C230 Series Chipset Family Power Management Controller (rev 31)

> CheCk If Vlrtual memory IS a”ocated Audio device: Intel Corporation CM238 HD Audio Controller (rev 31)

SMBus: Intel Corporation 100 Series/C230 Series Chipset Family SMBus (rev 31)

n L} L}
I r I h I n I M I r I A 100.0 Host bridge: Intel Corporation Xeon E3-1200 v6/7th Gen Core Processor Host Bridge/DRAM Registers (rev 05)
I I :01.0 PCI bridge: Intel Corporation Xeon E3-1200 v5/E3-1500 v5/6th Gen Core Processor PCIe Controller (x16) (rev 05)

PCI bridge: PLX Technology, Inc. Device 8725 (rev ca)

(SUdO ISpCI _S <deV> _VV) System peripheral: PLX Technology, Inc. Device 87d0 (rev ca)

System peripheral: PLX Technology, Inc. Device 87d@ (rev ca)

System peripheral: PLX Technology, Inc. Device 87d@ (rev ca)

> Reboot CPU :00.4 System peripheral: PLX Technology, Inc. Device 87d@ (rev ca)
:01.0 PCI bridge: PLX Technology, Inc. Device 8725 (rev ca)
:02.0 PCI bridge: PLX Technology, Inc. Device 8725 (rev ca)
- :08.0 PCI bridge: PLX Technology, Inc. Device 8725 (rev ca)
> Go baCk and CheCk MCH Ilnk Status :09.0 PCI bridge: PLX Technology, Inc. Device 8725 (rev ca)
:0a.0 PCI bridge: PLX Technology, Inc. Device 8725 (rev ca)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
PCI bridge: PLX Technology, Inc. Device 8780 (rev ab)
Serial controller: Xilinx Corporation Device 7022
F{Eir(jvv&ire} :00.0 Processing accelerato Xilinx Corporation Device 9034
Application Driver PCle . PCle Link e :00.0 Ethernet controller: Intel Corporation Ethernet Controller X710 for 10GbE SFP+ (rev 02)
Enumeration Ethernet controller: Intel Corporation Ethernet Controller X710 for 10GbE SFP+ (rev 02)
Ethernet controller: Intel Corporation I210 Gigabit Network Connection (rev 03)
Ethernet controller: Intel Corporation I210 Gigabit Backplane Connection (rev @3)
Ethernet controller: Intel Corporation I210 Gigabit Backplane Connection (rev @3)
Ethernet controller: Intel Corporation I210 Gigabit Network Connection (rev 03)
Non-Volatile memory controller: Samsung Electronics Co Ltd NVMe SSD Controller SM981/PM981/PM983

* (app dependent) * dmesg * Ispci * show_ekey

* pcimem * Ispci * dmesg * show_link_state $ sudo lspci -s 06:00 -wv
06:00.0 Serial controller: Xilinx Corporation Device 7024 (prog-if @1 [16450]

Region @: Memory at 92800000 (32-bit, non-prefetchable) [size=8M]
Region 1: Memory at 93000000 (32-bit, non-prefetchable) [size=64K]

LnkSta: Speed 5GT/s, Width x4, TrErr- Train- SlotClk+ ...
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Troubleshooting in MicroTCA

.125524] :xdma_mod_init: Xilinx XDMA Reference Driver xdma v2020.1.8
.125527] :xdma_mod_init: desc_blen_max: Oxfffffff/268435455, timeout: h2c 10 c2h 10 sec.
. . . S5 5750 :xdma_device_open: xdma device 0000:05:00.0, 0x000000006414bdad.
.125802] :map_single_bar: BARO at 0x93000000 mapped at 0x000000009debbcbl, length=16777216(/16777216)
> CheCk If drlver IS Ioaded (IsmOd) .125815] :map_single_bar: BAR1 at 0x94000000 mapped at 0x0000000019b447b4, length=65536(/65536)
. . .125820] :map_bars: config bar 1, pos 1.
> Use insmod to manua”y load the driver .125821] xdma:identify_bars: 2 BARs: config 1, user @, bypass -1.
.125895] :probe_one: 0000:05:00.0 xdmad, pdev ©x000000006414bdad, xdev 0x0000VVLO2bf83b8a, 0x00VVOVVVa804c23d, usr 16, ch 1,1.
. . . .126401] :cdev_xvc_init: xcdev 0x000000002f8f22c6, bar 0, offset 0x40000.
> CheCk If the drlver IS Used .126449] :xdma_device_open: xdma device 0000:09:00.0, 9x00000000da1910f9.
.126600] :map_single_bar: BARO at 0x95000000 mapped at ©x0000000084611659, length=16777216(/16777216)
. . .126612] :map_single_bar: BAR1 at 0x94800000 mapped at 0x00000000cd3ec099, length=65536(/65536)
(ISpCI 'S <deV|Ce> 'V) .126617] :map_bars: config bar 1, pos 1.
.126618] :identify_bars: 2 BARs: config 1, user @, bypass -1.
.126734] :pci_keep_intx_enabled: 0000:09:00.0: clear INTX_DISABLE, 0x406 -> 0x6.
> CheCk Output Of dmesg Command .126752] :probe_one: 0000:09:00.0 xdmal, pdev ©x00000000dal910f9, xdev Ox000VOOOVeaad36b5, Ox00VVVOLO69f8f59f, usr 16, ch 1,1.

.127315] :cdev_xvc_init: xcdev 0x0000000068f58705, bar @, offset 0x40000.

Application Driver el " PCle Link Hardware
Enumeration
* (app dependent) * dmesg * Ispci * show_ekey e show_fru
° pcimem * lIspci * dmesg * show_link_state * show_sensorinfo
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$ cd xdma-metapackage/dma_ip_drivers/XDMA/linux-kernel/tools
$ ./reg_rw /dev/xdma/slot3/user 0x0
argc = 3
H H device: /dev/xdma/slot3/user
> Read/write registers PR vres
. access type: read

° F)(:er]EErT] access width: word (32-bits)

character device /dev/xdma/slot3/user opened.
HH . Memory mapped at address ©x7f37550616000.
°
XIIInX XDMA tOOIS reg_rW Read 32-bit value at address ©x00000000 (0x7f3755061000): Oxdf3c2702

$ ./reg_rw /dev/xdma/slot5/user 0x0

> Debug application software argc = 3

device: /dev/xdma/slot5/user

> Go back to FPGA/SoC configuration address: 0x60000000

access type: read

access width: word (32-bits)

character device /dev/xdma/slot5/user opened.

Memory mapped at address @x7f6e41f2booo.

Read 32-bit value at address ©x00000000 (0x7f6e41f2bo00): Oxdf3c1710

I . PCle . <
Application Driver Enumeration PCle Link Hardware - rch or jump to... Pull requests  Issues
1-Lab / xdma-metapackage
* (app dependent) * dmesg * Ispci * show_ekey * show_fru https://github.com/MicroT CA-Tech-Lab/xdma-metapackage
° pcimem * Ispci * dmesg * show_link_state * show_sensorinfo
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Port Slott #1 # #3 # # # # W # #0 #M #2

Recommendations

Questions you should answer before start ordering

als

> Chassis:
* Redundancy?
* Number of AMCs/RTMs?
 RTM backplane needed?
« AMC backplane topology?
> MCH Configuration:
» Fat Pipe Switch?
* Clock Module? i = e ot e Y

§ LVDS/LVCMOS / OC- VO LVDS / LVCMOS [ OC- VO LVDS /LVCMOS/OC- U0 LVDS /LVEMOS | OC-W0  LVDS / LVOMOS / OC - ¥Q | LVDS / LVCMOS / OC - 10
6 LVDS/LVCMOS / OC - #O  LVDS / LVCMOS 1 OC - O LVDS [ LVEMOS/OC - U0 LVDS / LVCMOS | OC - WO LVDS / LVOMOS [ OC - #O  LVDS/ LVCMOS / OC - 10
wsar coniig 7 LVDS/LVCMOS 1 OC - U0  LVDS / LVCMOS | OC - VO LVDS [ LVEMOS / OC - 0 LVDS / LVCMOS | OC - WO LVDS / LVCMOS 1 OC - ¥O | LVDS / LVCMOS  OC - 10

8 LVDS/LVCMOS / OC- VO LVDS/LVCMOS | OC - VO LVDS /LVCMOS/OC- U0 LVDS /LVCMOS | OC- WD LVDS / LVOMOS /OC - ¥Q | LVDS / LVCMOS / OC - 1D

b External CF U Vla P Cle ; 9 LVDS/LVOMOS / OC- ¥O  LVDS/LVCMOS / OC - VO LVDS /LVCMOS/OC - 0 LVDS /LVCMOS /OC WO LVDS/LVICMOS / OC - ¥O | LWDS / LVCMOS / OC - 10
H 10 LVDS / LVEMOS / OC - ¥O VDS / LVCMOS | OC - O LVDS / LVCMOS / OC - 0 LVDS / LVEMOS { OC - WO LVDS / LVCMOS | OC - VO LVDS | LVCMOS / OC - 10
e —

Vomr om |73 1 LVDS/LVOMOS /OC VO LVDS/LVCMOS | OC- VO LVDS/LVCMOS/OC- U0 LVDS/LVCMOS /OC - WO LVDS/LVCMOS /OC - VO  LVDS / LVCMOS / OC - 10
Contguar 2 LVDS/LVCMOS / OC - O LVDS/LVCMOS / OC - VO LVDS /LVCMOS / OC - 0 LVDS / LVCMOS { OC - WD LVDS / LVCMOS 1 OC - VO LVDS / LVCMOS / OC - 10

ilhails . 3 LVDS/LVCMOS 1 OG- VO LVDS / LVCMOS / OC - VO CL- | omL-1 cML-0 cML-0
‘ OI I I a I I I 4 LVDS/LVCMOS 1 OC - 1O LVDS / LVCMODS / OC - 1O CML-1 cML-1 cML-0 cML-0
. 5 VDS -1 VDS -1 o1 oML-1 cML-O cML-O

i | Point-to-
i | Point Links

i | 8x M-LVDS:
Trigger

SR BEERE=/HERRAREHHHA

Class D13/ Zone a b c a e 1

6 DS -0 LvDs -0 o1 oMLt cML-0 om0
Standard GhiLinks 7 LVDS/LVCMOS 1 OC- 10 LVDS / LVEMOS / OC - 10 CML-| oML-1 cML-0 cML-0
R 8 LVDS/LVCMOS 1 OC - 1O LVDS / LVCMDS / OC - 1O CML-1 oML-1 cuL-o ML -0
9 VoS-I VDS -1 o1 oMLt cML-0 om0
. one3 compatibility Lo st
|

» Reference implementations
* In doubt: contact AMC vendor
> Timing (app. specific)?
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Recommendations

> Solution already available?
« COTS
 Open Source
> Consult the specification documents
* PICMG: MicroTCA, AMC, etc.
 ANSINITAS57 FMC
 PCI Express
« Ethernet (IEEE 802.3)
> Become clear about the required performance
> Join the community
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