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My background

DESY. 13" MicroTCA Workshop, Cagil Gimus, 10.12.2024

Name: Cagil (CJ)
FPGA Dev | Systems Engineer

Working with MicroTCA >7 years
Focus Area:

» Fast Feedback using RF

* Synchronous Motion Control

* DAQ Systems

XFEL Operator (retired)
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The typical scenario in MicroTCA world...

MicroTCA should not make your life harder.

m;cro‘l—(’p
The goal of this talk: j’cm"‘
/
Show some of the important aspects of FPGA - @
development inside the MicroTCA world. /
7 \

\{wf "‘“"d{r You
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Where are the FPGAS?

What are they doing?



Types of Application for an FPGA in MicroTCA

Too many to count...

Product:

* SIS8300-KU
Company:

*  Struck GmbH
FPGA:

* Kintex Ultrascale
Applications:

* LLRF

* Beam Diagnostics
* DAQ

Product:

* DAMC-FMC2ZUP
Company:

* CaenELS

FPGA:

* MPSoC Ultrascale+
* Spartan 7
Applications:

* Frame grabber for Plasma
accelerators

* Orbit feedback for
Synchrotrons

« Data Aggregation for Detectors
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Product:

* DAMC-MOTCTRL
FPGA:

*  Kintex-7

* MPSoC Ultrascale+

Applications:

¢ Motion Controller Project for
PETRA IV using DAMC-MO
TCTRL

Product:

* DAMC-FMC1Z710
Company:

* d-tacq

FPGA:

* Zyng 7000

Application:

* Gravitational Wave
Detector in Space

Product:

* DAMC-DS5014DR
Under-design
FPGA:

* Zynq UltraScale+
RFSoC

Application:

*  Multi-Bunch Feedback
* LLRF

*  Quantum Computing
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https://gitlab.desy.de/fpgafw/projects/petra/petra_motion_control
https://gitlab.desy.de/fpgafw/projects/petra/petra_motion_control
https://gitlab.desy.de/fpgafw/projects/petra/petra_motion_control

Fast Orbit Feedback at Petra IV

Mission:
 Stabilize the orbit of e- as it’s circling the @
synchrotron using magnets
* Read bunch of beam position values and use
magnets to correct it. @
> 100 MicroTCA Crates @

> 600 FPGAs working together

Talk by Burak D. at 11" MicroTCA Workshop:
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Common Tasks for an FPGA



Common Tasks of an FPGA developer

Do the ‘application’, Signal processing (eg. control a Particle Accelerator)

Move data around

Get some signals from the backplane (Clock, Interrupt etc.)

Prompt: “show me an image of frustrated FPGA
developer that is working with MicroTCA boards”
Created with Gemini

Interact with the MicroTCA Management (MMC)

Remote programming (JTAG)
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Data Movement inside the AMC

Example: Digitizing RF and Closing a Feedback
ADC

RF-Front-End

Hot-swap Handle Zone3 Connector FPGA DAC

RF In
RF Out

uRTM AMC-Backplane AMC Hot-swap Handle
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AMC Backplane

Grouping of the Ports

Figure 6-11 AMC Port mapping regions

1Gh Ethernet
SATA

Basic Connector

PCI>> | 1/10/40Gb
EXPRESS’ Ethernet

VINN|R|WN = O

Serial RapidlO®

Point-to-Point Links

MLVDS
(Clocks, Triggers, Interlocks etc.)

* Configuration can change from different crates
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Data Movement inside the MicroTCA Crate

front-panel RJ45
Gigabit Ethernet

MicroTCA Carrier Hub

switch
N "‘
\
R

Eehess Exhess

EPICS
no

GbE
switch

Point-to-point link

MLVDS

Y

o>

EPICS
L 1=]

Intel CPU

. . SIS8300-KU+ DAMC-FMC2ZUP
CPU board Machine Protection DWC or DS RTM + DRTM-PZT4
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PCle



PCle

+ Serial-Interface
* High-speed data transfer using packets
* Widely adapted by the industry

* Backbone of CXL (Compute Express Link)

* Heavily used in Experimental Physics + MicroTCA

MCH

External PC

Root-Complex

AMC
Slot2

Root-Complex

AMC
Slotl

AMC
Slot3

—
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AMC
Slot12

FPGA

==

FPGA application

Transaction Layer

Data Link Layer

Physical Layer

I

CPU
bridge

Transaction Layer

Data Link Layer

Physical Layer

DDR4
memory

E's

J

MicroTCA backplane*
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MCH'’s role on PCle

See PCle Link Status:

NAT-MCH by N.A.T.

* PCle switch for the AMC-Backplane sits on the MCH.

Setup PCIe Link Status Menu
Base Configuration

° Use Webserver to Conflgure the SWItCh. gsw’y":ch BASE 1GBE ¥ AMC1 | AMC2 | AMC3 | AMC4 | AMCS | AMC6 | AMC7 | AMC8 | AMC9 | AMC10 |AMC11 |AMC12 | OPT1 | RTM

‘Age Time 47 | 47 | 47 [ 47 [ 47 [ a7 [ 47 | 47 | 47 | 471 47 4.7
Port on/off x4 x1 - B = x4 = = = B - x4 x8 x1
RortEaH Link | 5 25 25

802.1Q VLAN

 Tell the switch where the CPU (Root-Complex) sits 27 1

Port Mirroring
Jumbo Frame

Link Aggregation
Rapid Spanning Tree

« External Uplink is possible (and recommended) ik ot

Switch PCIex80
PCle Virtual Switches
Error Counters

* Limit speeds if necessary Lik Sttus

Maintenance

8 5
Speed | GT/s | GTis | - - - et | - - - - - |8GTh | g1 | 6T

* Create an PCle ‘islands’ where multiple Root-Complex
co-exists inside a single MicroTCA crate. Configure PCle Switch

PCIe Virtual Switch configuration

Select Host AMCs (Upstream) for each virtual switch that shall be enabled first
Select Host AMCs (Non-Transparent Upstream) for each virtual switch that shall be enabled afterwards.
Select which AMCs shall be connected to each virtual switch as downstream in the end

AMC1 AMC2 AMC3 AMC4 AMC5 AMC6 AMC7 AMCS8 AMC9 | AMC10 | AMC11 | AMC12 RTM OPT1
4.7 a.7 a7 4.7 4.7 4.7 4.7 a.7 a7 4.7 4.7 4.7
Link Width x4 x4 x4 x4 x4 x4 x4 x4 x4 x4 x4 x4 x16 x8
a NT- X
Virtual | Upstream o
Switch AMc | Upstream | 2
AMC £
none o
0 [ormi v[none- v o @ ® ® @ @ B B 5
1 |[AMCIM4.7 v 8 B B B B
2 [none- - o
3 |[-rone-
Max. Link Speed 50GTis v ||8.0GTis v |[80GTss v [[8.0GT/s v|[8.0GTis v |[8.0GT/s v |[80GTis v |[8.0GT/s v[[8.0GT/s v |[8.0GTis v |[8.0GTss v |[8.0GTis v[[8.06GTis v |[8.0GT/s v
Apply

Note: You need to click apply before you can save your changes to EEPROM.

Save lcurrent configuration to PCle EEPROM
Restore current configuration from PCle EEPROM

Reset switch configuration to defaults
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Optical Uplink for PCle

Optical Uplink

* MicroTCA.4 can only offer 80W (AMC + RTM)

* Pretty weak for 2024 standards. Top TDP currently is at 500W TDP

* For designs that require high CPU load, Root-Complex should connect to
PCle Switch of the MCH through Front Panel

NAT-MCH

PLX

PEXST80
o/ T

PCle Host Card

PLX
PEX8733

A/ T

Needed Parts:
4 x Finisar BOA
4 x Pig Tail
4 x Face Plate Adapter
2 x Patch Cord 5m
Resulting Costs for a PCle
GenlIII x16 Uplink Connection:
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PCle on PL Side

PCle EP on AMD FPGASs

pi_pcie_areset n

pcie

xdma_0

MMC: Reset_N >

i_pcie_irq_req[15:0]

pi_pcie _sys clk

+ pcie_cfg_mgmt

Backplane FCLK (100MHz)

sys clk

pi_pcie sys clk gt
Backplane: Ports 4-7 or 4-1] ]

* Things to pay attention:

e Spread Spectrum Clock - Off

pi_m_axi4l app_aclk

sys clk gt
—0 sys 1st n
usr_irq_req[15:0]

M AXI +

M_AXI_LITE +

pcie_mgt +

pcie3_us_int shared logic 4
user_Ink_up

axi_aclk

axi_aresetn
usr_irq_ack[15:0]

msix_enable

DMA/Bridge Subsystem for PCl Express

axi_interconnect reg

>+ S00_AXI
i+ S01 AXI

aclk
aclkl

aresetn

MO0 _AXI + |-
MOl AXI + -

AXI SmartConnect

* BAR Configuration
* MSI configuration (interrupt)

* In-system IBERT

DESY. 13" MicroTCA Workshop, Cagil Gimus, 10.12.2024

axi_interconnect dma

4+ 500 AXI

aclk

aresetn

:_' MOO_AXI

aXm  MOLAXI +ii:

AXI SmartConnect

mmm) AXI|4 Full
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IBERT |

See the eye directly from the FPGA

i

* It's important to verify if the eye is open on each MGT.

* Not every backplane is equal. Some are worse than
the other

* Use In-system IBERT to scan and get the ‘eye’

A Customize IP x

In System IBERT (1.0) '}
IP Location C' Switch to Defaults

@ Documentation

Show disabled ports Component Name | in_system_ibert_0

Basic | Physical Resources  Summary
Search: | Q.
) N Enabl:
GT0_DRP +||| e, ol
drpelk_of0:0] v Right Column
eyescanreset_o[0:0] v quad224
reoutcliilD:0] rerate_o[2:0] GTHE3_CHANNEL_X0Y0 7
dk txdiffetrl_of3:0] CTHES . CHANNEL XOY1 =

txprecursor_ol:0]
txposteursor_o4:0]
rxipmen_o[0:0]

GTHE3_CHANNEL X0Y2
GTHE3_CHANNEL_X0Y3
quad225
quad226
quad227
quad228
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Veasure

@ wan

» Analysis X Unies

© support

| top.vhd x| system_wrapper.vhd
e a
-0.5 -0.4

100

50

Voltage (Codes)

-30

-100

Summary

Mame: SCAN_3
Description:  Scan 3
Started: 20204ul-04 14:50:18

Ended: 2020-Jul-04 14:50:25

x| hw_ila_1

x | Scan Plots - Scan 0

Z C B0 |C0ﬂt0ur(F|I|e(I)

~

-0.3 -0.2

Metrics
Open area: 3608
Open Ul%: 63.64

-0.1

Unit Interval

0

Settings

Link settings:

Haorizontal increment:

Horizontal range:
Vertical increment:

Vertical range:

x| Scan Plots - Scan 1

0.1

NA

2

-0.500 Ul'to 0.500 Ul

2

100%

x| Scan Plots - Scan 2

0.2

0.3

» Scan Plots - Scan 3

0.4

x

4

0.5

b=

200

BER

5.0e-03

1.0e-03

5.0e-04

1.0e-05
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PCle on PS Side

Connecting PCle to MPSoC

Zynq Ultrascale + MPSoC (3.3) ¢

Zyng Ultrascale+ MPSoC (3.3) [

@ Documentation &% Presets - IP Location

@ Documentation £F Presets IP Location
Page Navigator -

PS UltraScale+ Block De:

(] switch To Advanced Mode E;gﬁuuramﬁ:l 1/0 Configuration
LPD ——
PS UltraScale+ Block Design Y
APU ~ [ switch To Advanced Mode ~ MIO Voltage standard
1/0 Configuration Bank0 [MIO 0:25] | Bankl [MIO 26:51] | Bank2 [MIO 52:77] | Bank3 [Dedicated]
PS UltraScale+ Block Design
Clock Configuration LWCMOSLE v LWCMOsS18 ~ LWCMOsS18 ~ LWCMOsS18 ~
el ] «la = ¢
cPIO x| &
PSPL Configuration v > Clock Configuration I ¢
/ DDR Configuration Search: |
Peripheral Vo Signal If0 Type  Drive Strength(ma)  Polarity Speed Pull Type Direction
>< PS-PL Configuration > Low Speed
r<of e v exmav] > R e
o Core SW > GEM
H > UsB
S50
= ~[v) PCle
> Endpoint Mode Reset | MIO 31 ~
ol cano || v Lane Selection P 5
PCle Laned GT Lane0
PCle lanel GT Lanel
= Oson
> Reference Clocks
DDR Controller
ey LY LPD_DMA ‘ ‘ (DDR3, DDR4, LPDDR 3, LPDDR4) ‘

FPGA can be either Root-Complex or Endpoint in this scenario.
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PCle

S: lSpCi —VVVv (use ‘sudo’ to see even more)

MicroTCA Slot number

06:00.0 Serial controller: Xilinx Corporation Device 8024 (prog-if 01 [16450])
Subsystem: Xilink Corporation Device 0007

Physical Slot: 4
Control: I/O- Mem+ BusMaster+ SpecCycle— MemWINV- VGASnoop- ParErr— Stepping— SERR- FastB2B- DisINTx-— FeatureS Of
Status: Capt+ 66MHz— UDF- FastB2B- ParErr—- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx-— EEnC“JOint

Latency: O

IOMMU group: 2

Region 0: Memory at c3000000 (32-bit, non-prefetchable) [size=16M] <

Region 1: Memory at c4000000 (32-bit, non-prefetchable) [size=64K] IB/\FQS
Capabilities: <access denied>

Kernel driver in use: xdma-chr

Kernel modules: xdma_chr < Loaded Dr|Ver
\\\
\;\\
\\\‘\
o . . N
Sl el el > & MicroTCA-Tech-Lab / xdma-metapackage rubiic
<> Code @ Issues 137 i1 Pull requests 52 @ Actions <> Code (©) Issues I Pullrequests () Actions [ Projects (@ Security |~ Insights
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PCle Hot-Plug Mechanism

How Management plays critical role in PCle interrupts

PCle links

IPMB-L

il & &

PCle switch

Operating system

CPU

DESY. 13" MicroTCA Workshop, Cagil Gimus, 10.12.2024

Blue LED

Hot-Swap handle
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Gigabit Ethernet



Gigabit Ethernet

1000BASE-KX (kx - Electrical Backplanes)
1.25 Gbaud

2 Differential Pairs: TX and RX
Non-return-to-zero (NRZ) code
8b/10b encoding

Clock embedded into the data stream

No forward error correction

AMC.2 E1 - Capable of using only Port-0 of Gbe
AMC.2 E2 - Capable of using both Port-0 and Port-1 of Gbe (Redundant)
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Gigabit Ethernet

AMC Backplane offers two ethernet ports. Port 0 and Port 1.

Different possibilities for connection to the FPGA:
Through PL Pins:

PHY + MAC Solution

MAC inside PL, PHY is outside
Through PS Pins:

Use GEM

Add necessary info to the device-tree

On the Embedded Linux side: <amc>.dtsi

&geml {
phy-handle
phy-mode = "rgmii-id";
/* pinctrl-names = "default";
pinctrl-0 = <&pinctrl_geml_default>; x/
phy@: phyef {

= <&phy@>;

reg = <0xf>;

ti,rx-internal-delay = <0x8>;
ti, tx-internal-delay = < 2

ti,fifo-depth = <Bx1>;
ti,dp83867-rxctril-strap-quirk;

DESY. 13" MicroTCA Workshop, Cagil Gimus, 10.12.2024

Zynq UltraScale+ MPSoC (3.3)

@ Documentation ¥ Presets

Page Navigator -

IP Location

P5 UltraScale+ Block Design

D Switch To Advanced Mode

PS Ultrascale+ Block Design

1/0 Configuration
Clock Configuration

DDR Configuration

APU

Configurabler—
FPD ——

LED. ——
-
PS-PL
‘ El=kind Conﬁgur’aticn‘

PS-PL Configuration

RPU
oCcM
ﬁ

e
ﬂ-bl NAND ONFI 3.1

PHY + MAC

i
e»| USBO !f USB 1
SD of SD 1/
1zcoy|| 12ciy’
uART oy/|| uART 1
EEEEEE

MIo

=
SYSMON »

ccl |-——7

GPU Mali-400 ‘

=
i

Core SW

FPD_DMA «

PCle Gen2 x1/x2/x4 /‘

| SATA O ‘ ‘ SATA1 ‘

Display Port / ‘

.

SAXI | s-Ax1
ACE CP-FPI

2x S-AXI
HPC

ﬂ

ax S-AXI

HP

1

HP
FPD

CcSsu PMU

4

LPD_DMA

DDR Controller

(DDR3, DDR4, LPDDR 3, LPDDR4)

AXI ‘HP x
LPD’- LP| ‘

PL

PHY + MAC




onnect to Embedded Linux via Ethernet

CPU side (GNU/Linux)
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T Fle Edt View Run Kemel

-
Name
= bin
i boot

Connect to

your

Jupyter

Notebooks e

-y
-

- s

- var

@ AxidseamPacketizer py

Simple oMo @

Tabs  Setngs Help

AxidStreamPacketizerpy X | (8 Uniitledipynb x
Q|8+ x0 0 » m C » Code v Python 3 (pykemel) O
[11]: from pyudmaio import UioIf, UDmaBuf, UioAxiDmaIf, UioMenSgdma, DataHandler,
from AxidStreanPacketizer import AxidstreamPacketizer
= Last Modified from pyudnaio import Loglevel, set_logging_ level
7 years ago set_logging level (LogLevel . TRACE)
55 years ago BEAT_SIZE BYTES = 512

6 monihs ago
24 days ago
6 monihs ago
7 years ago
7years ago
6 monihs ago
7years ago
7years ago

& months ago
24 days ago
24 days ago
7years ago
7years ago
24 days ago
16 hours ago
7years ago

6 monhs ago
3 months ago

7 years ago

days ago

UiobeviceLocation. set link axi()
oMA = UiobeviceLocation( dna’, UioRegion (0xA0040000,
SG_BRAM = UioDeviceLocation('axi_bram ctrl', UioRegion(0xA7000000,
PACKETIZER = UioDeviceLocation('p m axidl app’, , 64

RS

udmabuf = UDmaBuf ()

UioAxiDnaIf (DMA)
FpgaltemBufferoveraxi (UioDeviceLocation(*ddr4'))

uio_dma
# ulo_udnabuf
udnabuf = UDmaBuf(

uio_mem_sg_bram = UioMemSgdma(SG_BRAM)

data_handler = DataHandler (uio_dna, uio_mem_sg_bram, udmabuf)
packetizer_inst = AxidstreamPacketizer(PACKETIZER)

data_handler.stop()

packetizer_inst.config(pkt_len=32, nr_|
data_handler.start (nr_pkts=32, pkt_siz

print (packetizer_inst.status_get())
packetizer_inst.start()
data_bytes = data_handler. read(ms_tineout=5000)

print(data_bytes)

Run your EPICS

servers
directly

et Vew Bookmaks Semngs
(root) msk-dhw-zcu111 @
58:48 up

124 total,
s): 0.2us, 0.2 sy,
] 1iB Mem :  3932.6 total,
0.0 total

|e|net ——
5 root 20 ]

31202 root
1 root

TANGA.

0.00,
o p 0 zombie
0.0 ni, 99.7 id, a, 0.0 hi, 0.0 si
3350.2 ,  331.4 buff/c
0.0 L avail

VIRT TIME+
503412
5844
160464 0 0:42 systemd
kth
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M-LVDS

Line Card in SLOT 1 Line Card in SLOT N-1

Backplane Clocks & Triggers N
Line Card in SLOT N enable Port:
D—C\-:n 08WHz 17R I
I |
DS91MO40 e M-LVDS Receivers M-LVDS Receivers Data 108MHz 17T I
I |
(XX X XX %X | NI IRy - o |
* Shared Bus o |
:
Rr l:l Zy [1 Ry 19R  ©
* Max 200Mbps
Rt [:l Zo u Ry g
. . I i 59 17.15ms 20R I
» Can be used to distribute: o f zﬂ ] & — =
I Tricoer 0 0s g 207
——————— 1
« Common clocks " | - } =
RT= 2| pADED
) BACKPLANE
* Triggers
* Interlocks
Reference Clock for FPGAs +—| + * | + | * ‘ + * #
* Pay attention to arrival skew between slots! e // __ \\ @
AMC 3 (Client) i Good \ /i
 Use IODELAY elements to match the skew B e ! - . s
AMC 6 (Client) / Good \ i
AMC 7 (Client) / Good \ I
AMC 8 (Client) / Good \ I
AMC 9 (Client) / Good \ I
AMC 10 (Cliert) / Risky \ i
AMC 11 (Client) / Bad \ [
AMC 12 (Client) / Bad \ Vi

DESY. 13" MicroTCA Workshop, Cagil Gimus, 10.12.2024
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Interraction with Management
(MMC)



Use mmcterm Py

mmcterm 0.2.1

pip install mmcterm @

* You can use IPMI bus to get a Serial Console
interface to the MMC of the AMC

uemues-desktop:~/fpgafw/projects/petra_motion_cont $ mmcterm mskmchrefl 0x88
rl-x to exit

DAMC-FMC1Z71I0@0x88 MMC>

DAMC-FMC1Z71I0@0x88 MMC>?

° mmCterm IS a grea’t tOOI for thIS. ‘ h .’ hc:rl.;.)f Show list of available commands

. . X i s -oa : : : : : :: rt XMODEM update
° A I bl rt bootloader
Val a e On I Get/set verbosity
t art|d t . tasssssesiaaa.... Get/set terminal mode
t EEPROM factory defaults

« Change Boot Mode s AL et T I SRR vt uetver

d power down
Get/set payload power fail policy

. tiiiiiiiiinasas.. Toggle CPLD programming JTAG forwarding mode
b Read Sensors j [con|bp|raw] 2 )| rtm|fmc(1]2)] .. Get/set JTAG multiplexing
£ [[0c:12]] cccooaa Get/set RTM temp sensor k
g iiasiiaiasnanaa.. Get/set RTM e-keying policy
rt ibrat 6a tiiiiiiaiaine..... Get/set T_RTM PP 12V calibration
: . cfu tsssssssnnassas.. CPLD force update
o Change \JTAG MUItIpleXIng ru [0.. e tisiassaseaasaa.. Dump FRU information
t iiiissssssaaas... 0et backplane Ethernet information
Get/set RTM Power Good polarity
Detect I2C periphe

[ipmb|sens|rtm|pmbus | fmc Al caoo
H get [ipmb|sens|rtm|pmbus|fmc < addr] [reg] [nbytes] ....... Get periphers: ister
¢ Change Boot FLASH pOInter et [ipmb|sens|rtm|pmbus]|fm : dr] [reg] [d AR t peripheral register
7 [itag|gspi]|sd]|raw ¢ t Z
[gspil|gspi2]

- = T : : : : : :: R onfigure
e S IC le of the Embedded L et/ set T

erial Console of the Embedded Linux cos [rpli[api] [iciial icikb] - [{ Get/set TCLKA/E multiplexing
ci [out(@]|1|2)]all] [r X 3 Get t t ck channel(s)
fma [8]|16]|auto] . Get M dress width
fmg [enable|disable] ... k for swapped GA lines
fmv [0.95..1.9]auto]
DAMC-FMC1Z710@0x88 MMC>]
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Remote Programming FPGA on MicroTCA

Use all the possible paths!

D go mrEs 16010010 / JOTL = OO

BE s RTes g

JTAG Header

Through Management

Through Processing System (fpgautils)

Through a Fat-Pipe using ICAP
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Programming FPGA on using Management
Use all the possible paths!

Office workstation

Facility network MCH .
* Modern AMC-Backplanes have JTAG for each I
AMC slot

Transparent remote JTAG access to AMC payload

« MMC is in charge of JTAG multiplexing inside (1M ]

the AMC
ﬁ a $ $ $ -

JTAG Mux on MMC STAMP
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Use our Open-Source Example Projects!

FPGA Team at MSK Group of DESY developed a
framework for setting up build environment for
MicroTCA Hardware:

FWK - Open Source FPGA Framework from DESY
Dec 11,2024, 2:45PM Session 5
® 15m

Speaker

A Cagil Guemues (MsK (Strahlkontrolle

Description

In recent years, DESY has diligently developed an open-source FPGA framework, known as FWK, aimed at expediting FPGA
development within the scientific community, particularly with MicroTCA hardware. The framework serves as an abstraction
layer that simplifies the utilization of various FPGA vendor tools, facilitates IP integration, aids in documentation creation, and
offers many other benefits. In addition to FWK, DESY also provides a wealth of Board Support Packages designed for a range
of MicroTCA AMC boards. This presentation will provide an overview of the FWK framework and showcase examples of
open-source board support packages, demonstrating their practical utility in accelerating FPGA development for MicroTCA
hardware.

FP&A Rirmware Framework

DESY. 13" MicroTCA Workshop, Cagil Gimus, 10.12.2024
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ISit our repository today!

{or| FPGA firmware @
:II'IT1:IT: Group ID: 45 [  Leave group

The MSK FPGA firmware framework with projects and their components.

Go to MSK Firmware documentation site for more details.

Subgroups and projects  Shared projects  Archived projects

Applications and Scripts )

On & N :

%8 & High level software applications and scripts used to operate firmware
Libraries (3

o
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Software that runs on FPGA. Bare metal or OS applications.
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@ 1 Documentation ()
The main firmware documentation module. Default on Antora generated site.

a % Firmware Framework (])
. The main firmware framework project
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# FPGA Firmware Documentation / Start Page

FPGA firmware documentation site

Welcome to the DESY FPGA firmware PUBLIC documentation site.

It is part of the internal documentation which has been put into public and is available outsite the DESY. For internal

documentaiton accessible withing DESY network place visit: fwdocu.msktools.desy.de/

The firmware documentation follows the documentation-as-code approach.

Documentation sources are kept in the git repositories and next the static site is generated with the Antora tool.

Navigation

Each project documentation and its version can be selected using left bottom menu. For easier navigation

Main documentation
This documentation page and project. You can navigate using current Navigation sidebar.
Firmware Framework (fwk)

The documentation of the FPGA firmware framework. The main tool to develop the firmware.
It gives all the information about the projects structure and build process.

Yocto (FwKLinux)

All the topics related to Yocto and embedded Linux distro - FwkLinux
Firmware Projects

List of all the firmware super projects documentation pages.
Firmware Modules

List of all the firmware modules/IPs documentation pages.
Firmware Libraries

List of all the desy libraries documentation pages.
Firmware Tools

List of all the tools used within the FPGA

Next
Git Repository >

fpgafw.pages.desy.de/docs—pub
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https://gitlab.desy.de/fpgafw
https://fpgafw.pages.desy.de/docs-pub/doc/index.html

Thank you!
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