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Einfuhrung

Portfolio und Gemeinsamkeiten




Lizensierungsstrategie

Wir férdern ein Okosystem
 DESY hat nahezu alle Entwicklungen lizenziert: Fur uns und fur Dritte (Motivation fur Vortrag
« Strategie: Konzentration auf die Applikation; Einkauf von ,nicht spannender Infrastruktur®

DAMC-FMC2ZUP

2Zynq Ultrascale+ MPSoC based Dual
FMC/FMC+ Carrier Board with D1.1 RTM
support

p.

DAMC-FMC1Z710

Cost-Optimized 10 Controller Board with ane
FMC socket

DAMC-TCK7

AMC Data Processing and Telecommunication
Module

DAMC-UNIZUP

AMC

ADVANCED MEZZANINE CARDS

AMC boards (Advanced Mezzanine Card) are the key components of a MicroTCA system. Within
the MicroTCA 4 crate, AMCs are placed in the front of the crate. They are connected by a high-

speed backplane that carriers serial links, power and management data. Every AMC card is
monitored and managed. This allows hot-plug, hot-swap, health monitoring and thermal
management of the modules:

There are six standard sizes of AMCs: single and double width as well as compact, mid-size and
fullsize height, Every combination of width and height is valid. The power consumption of an AMC

is divided nto 3.3V management power plus 12V payload power. T TTR
AMC beards are used for digital processing. On every AMC board there is a controlling unit called REAR-TRANSITION-MODULES
MMC {Module Management Controller) Wobile GPU Carrier FTMs, the rear-transitior-modules, are extension baards that are placed in the back of the MTCA.4

Plugging in the AMC board to the MTCA crate connects the board to the backplane of the crate. The
backplane ensures the connection of the AMC boards with every other AMC board in the crate.
Plus, every AMC board is connected to the MCH (MicroTCA Carrier Hub), which is the overall
management card of the MTCA system. The MCH gives management power to the AMCs first. This
power is used to check if everything is ok with the AMC. If the MMC, the managing unit on the AMC
detects no problems on the board, the MCH gives payload power to the AMC.

crate. They directly connect to the front AMC via the Zone 3 connector
The possibility to saparate analogue and digtal functions by maving sensitive analogus electronics
“othe RTM is one of the key strengths of MicroTCA4.

Clustering of AMCs in the system is possible:

DRTM-DWC8VM1 DRTM-DWC10
RTM 8 Channel Down-Converter 1| Channal Up- RTM 10 Channsl Down-Canvarter
Convertar

DAMC-FMC25 DAMC-FMC20 DRTM-AD84
AMG Dual HPG-FMC Carrier AMG Dual FMG Carrier Board RTM 8Ch ADC. 4Ch DAC

ﬂ DRTM-DS8VM1
A A DRTM-LOG1300 FTM 8-Channel Direct Sampling 1-Channe!
Vector Medulstar
2RTM Local Oscillator Generation

X2TIMER
AMC Fast Timing System

DRTM-PZT4
RTM 4 Channel Piezo Driver

DRTM-VM2LF DRTM-VM2ZHF

RTM 2 Channel Vecier Modulstor Low SIAA2 Chnnel Yeommr Madidsoc kol
Frequency

Frequency

DFMC-DS800
FMC Direct-Sampling A-D Converter

DFMC-AD16
FMC 16-channel A-D Converter

DFMC-TESTADP
FMC Loopback Adapter

DESY MMC Stamp

FMC

FPGA MEZZANINE CARDS

FPGA Mezzanine Card (FMC) is a standard defining 1/ mezzanine cards and corresponding carrier
boards. Huge ecosystem of carrier boards, both in MicroTCA format and standalone boards,
provides a good prototyping platform, suitable for experimental physics and industrial applications.
The FMC mezzanine format provides additional degree of modularity for a lot of 1/0 applications,
such as ADC and DAC boards, or communications boards.

DFMC-MD22 DFMC-UNI-IO

FMG 2 channel stepper motor driver FMG Multi-Purpose 1/0 Board

DFMC-SFP4
FMC 4-Channel SFP+ Adapter




Alle SoC-Entwicklungen der letzten Jahre

Gemeinsamkeit 1: Boards basieren alle auf DMMC-STAMP

DAMC-FMC2ZUP

Technologie
« 12-16 Layer, 2500-4500 Bauteile pro PCB, 100um (4mils) oder 75um (3mils),
0201/0402 Bauteile, 0.4mm - 1.0mm BGA pitch
« Zuletzt alles in Rev. A/ Rev. 1.0 zu 100% lauffahig
DAMC-DS5014DR

(DMMC-STAMP)  DAMC-FMC1Z710 DAMC-DS812ZUP DAMC-MOTCTRL DAMC-UNIZUP (RFSoC-basiert)

2020 2021 2022 2023 2024
: : +  Komplettes Software-Framework
Lhdmne Torary Static *  95% Wiederverwendung
appni'ir:‘:ion ljnking
o User code « Kompatibilitat mit allen uns bekannten MCHs

MMC
low-level
support code

Board
implementation
* In-System-Update (von MMC und FPGA)

+ Serial-over-IPMI (remote Zugriff auf die FPGA
- und MMC UART)

DMMC-STAMP )
auf der « Uber 1000 Stuck produziert

Rickseite der « vom 30 Partnern verwendet
AMC Karte « 100% Test im Nadel-Test-Adapter




MPSoC? DESY DAMC-FMC2ZUP Board | Zeesosser

* Alles ist SoC-basiert

* Prozessorzentrischer Ansatz
(“Raspberry Piim FPGA”)

* Veranderte Methode: “on-the-fly”,

“Wiederverwendung” und “Baukasten”, ,low-code”

« Stichworte: IP-Module, Linux, Python
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Courtesy of J. Marjanowc and S. Farina
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Processing System

Graphics Processing Unit High-Speed
ARM Mali™-400 MP2 Connectivity
: = 3

DDR4/3/3L.
nnnnnnnnnnnnnnnn LPDDR4/3
o edded 32164 bit wECC |
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SD/eMMC

Programmable Logic

Storage & Signal Processing
Block RAM General-Purpose I/O

High-Performance HP /O
Den:

gLt Jupyter

DAMC-FMC2ZUP Board fuhrt grafischen
Linux Desktop aus (Displayport)

Zusatzlich: Web-Server mit Jupyter

DAMC-FMC2ZUP sammelt Daten
von FMC-DS500; Ausgabe mit.
Python Mathplotlib



Embedded
Computing

In Zukunft keine FPGAs mehr ohne Prozessor
* Magie ist auf den ersten Blick unscheinbar
* Von aufRen: Micro-SD Slot, USB-C Anschluf}

Von innen:

— | « “grol3er” ARM Cortex-A53 Processor

p T — * Dual- oder Quad-Core bis 1.5GHz per Core
s e « Boards fiihren Yocto Linux aus

« USB-C Anschluld ermoglicht komplette PC

Funktionalitat
« HDMI
« USB fur Keyboard, Maus und USB-Sticks
« Ethernet-Anbindung
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 PCle Root Complex: Board kann komplettes CPU
Modul ersetzen (Anhangig von
Rechenleistungsbedarf)

(@) Yocto:

PROIJECT

https://www.delock.de/produkt/87297/merkmale.html?g=1107 Open em b e d de d



Unsere aktuellen

Entwticklungen




MicroTCA Motion Controller

DESY.  Page9
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MicroTCA Motion Controller il Diffractometer

N . .
T in einer

| Beamline
DESY muss Motoren bewegen!

A5l (Martin Tolkiefr

+ Beliebte Bewegungssteuerung bei DESY:

» Beckhoff EtherCAT (DIN-Schiene)
« OMS MAXv (VME)

*  Die MicroTCA-Infrastruktur ist fir Petra IV geplant
* Ein Ersatz fiir VME-Systeme ist erforderlich
* Nicht Verfugbar: DESY Eigenentwicklung

« DAMC-MOTCTRL: Ersetzt 6 VME Karten
+  Steuert (min.) 48 Motoren/Achse pro Karte (FW-abhangig)
+ Skalierbare Verbindung mehrerer Karten im Crate und campusweit

+ Positionsgetriggerte Datenerfassung im Zusammenspiel mit anderen MicroTCA-Karten
*  Fokus auf Kosten (Lizenzierung geplant)

DESY.

Motoren




MicroTCA Motion Controller Hardware

,Die Hardware ist da“ - g, T

Heterogener Ansatz
« MPSoC (2 GB DDR4) und FPGA (4 GB DDR3)
« MPSoC:
,Raspberry Pi“ im FPGA (Yocto Linux)
* Nicht-Echtzeitaufgaben
* Kommunikation mit anderen Karten
* Kintex-7: Echtzeitsteuerung
« 5 SFP+-Ports (1 Gbit/s bis 10 Gbit/s)
» 3x Motorschnittstellen, 2x Ringtopologie
«  HW-Unterstutzung: CAN EtherCAT, SERCOS

« Board in Rev. A voll funktionsfahig
* Kein einziger Patch-Draht

UESY. Page 11



Wiederverwendung bestehender Hardware

- Beamlines verfugen uber hunderte von vorhandenen
M

«  Rilckwartskompatibilitat

DESY.

otortreibern

,Retrofit‘-Losung entwickelt

Entwicklung einer Artix-7 basierten FPGA Karte
fir bestehenden Uberrahmen

Ausschlief3lich optische Anbindung der
Motor-Treiber-Uberrahmen

Weiterverwendung der teuren Infrastruktur




MicroTCA Motion Controller:

EtherCAT — €

SEercos

the automation bus

P

https://www.fs.com/de/
products/66612.html

Blockdiagramm

Interlock
Micro-USB B
DESYMMCSTAMP [ — — — — — TAG — — DDR3
PI'Y'B_US_ IS < 64bit
| A ' * %
1 A
PMBUS »| outo2
ol . JTAG HR Bank x3 I |
e
| 42 diffi tial
Sh = | HR Bank x2 |« et - vDs |
| Zi
| one
< | > S25FL2565AG 3
o 10GE | i »| GTX Kintex-7 HR Bank (SPI Flash) D11
U x4
P £ | MGTx1
i
e > i GTX x4 Cross-Point x4
1 A H :
; GPIO | GPIO X Switch
SFP <% '
* ! A A
: W W
/o :
[ buffers ! Chip-to-Chip
1
: p2P
26 PIN ! i
12- links
MDR |
Connector i v 15
5V/3.3V o5 |
S oo JTAG i ps )
E E’ § | 1227 HP Bank DDR DDR4 32bit
o
USB E
20 ' iﬁg PCle
PHY | Alterate Mode GTR 2x |-l 21 | 25 S
L i uss | GTR MPSaC ZUZEG-
M =sViden TE | e p—tn 1x LISFVA4B4E RGMII =
MUx | o -
| Micro-SD I i [ hel i nc-— 1
1
i QasPl MIO GTR | -
MLVDS E flash }— 1w | 1 0 1 GbE
1
Transceivers _"""_""_"_ x2
Timing, M-LVDS
Trigger,
Interlocks

- DAMC-MOTCTRL ist ein leistungsstarkes, universelles, digitales Signalverarbeitungsboard.

17-
20

» Funktion von Firmware definiert: Auch fur Non-Motion-Anwendungen bei DESY

Page 13



MicroTCA Motion Controller

+ Kostenoptimiert: 12 Lagen: Megtron-6, 100um Technologie
» 0402 Bauteile (unsere ,grofite” Technologie)

» Diskretere DC/DC Converter (z.B. 1.0V, 40A)

» ,Runde” Leiterbahnen (> 10 Gbit/s)

» Prazise Langenanpassung: besser 1ps / ~0,15mm

» PCB Herstellung in China (NCAB/Sengyi)

Coating

25 Galvanic Cu
17 Copper

56 FRA08HR
52 FR408HR
17 Copper

150 FRADBHR

17 Copper
68 FR408HR

75 FR408HR
17 Copper

150 FR408HR

17 Copper
68 FR408HR

75 FR408HR

17 Copper
50 FR408HR
17 Copper

75 FR408HR
68 FR408HR
17 Copper

150 FR408HR

17 Copper
75 FR408HR

68 FR408HR
17 Copper

150 FR408HR

17 Copper
52 FRA08HR

56 FR408HR
17 Copper

25 Galvanic Cu
Coating

i 13

14

By

NGAB
GROUP

. SYE Europe

https:fisye-europe.com

SYE Europe
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DAMC-UNIZUP

DESY.
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Inherited features:

. Quad-Core ARM Cortex-A53 @1.5 GHz, Dual-Core ARM-R5 RT
@600 MHz and Mali-400 MP2 graphics
PCle x4 (x8 option on supported systems); Gen.3 supported
USB type-C Alternate Mode Display Port for standalone
operation (no need for additional AMC CPU Module)
Flexible clocking scheme and front panel connector for external
clock input and White Rabbit support
Supported by all Xilinx development tools (e.g. Vivado HLXx)

[vedo‘"ﬂj \’ INSTRUMENTATION

DAMC-UNIZUP: Universelles, kostenoptimiertes MPSoC Board

“Kleine Schwester” vom DAMC-FMC2ZUP
 “Low-Cost’ Karte mit kleinerem FPGA: hunderte Einheiten bei
Petra IV geplant.
» 14 statt 16 Lagen, 0402 Bauteile, jedoch 0201 Kondensatoren
 Furein I-TECH BPM Losung (“Libera Brilliance+ Nachfolger”) als
RTM konzipiert

Merkmale:

» Board erbt die Technologie vom DAMC-FMC2ZUP

* Universelles MPSoC Board mit leistungsfahiger RTM Anbindung
« High-Performance FPGA: Zynqg Ultrascale+ ZU7CG...ZU11EG

Neuheiten
« 2 x 64bit breite DDR4 interfaces (insges. 8GB RAM)
* 4 Integrierte SFP+ Steckplatze mit 16.375 Gbps (nicht 28
Gbps GTY)
» Anschlusse fur “Slow trigger” und “Fast trigger” am Front
Panel
2 Front Panel Clock Eingange via SMA, 1 Ausgang



DAMC-UNIZUP

Board wurde speziell fur RTM-Applikationen entwickelt

DESY.

Erste 3 Prototypen gebaut

Sehr gute Ergebnisse in Rev. 1.0, 100% der Funktionen in Betrieb
RTM Klasse D1.2 oder D1.3 Anbindung zum MPSoC (Bestlickungsoption)

« D1.2: 38 LVDS Paare und 4 MGTs - z.B.. parallel ADCs auf RTM

« D1.3: 28 LVDS Paare und 8 MGTs - z.B. JESD204B ADCs auf RTM

RTM
Zone 3

28
LVDS
ports

PMBUS
Manager

4 L8 e (o bk

)

8MGT
ports

Management

AMC
Back
plane

Port
12-15

Port
8-11

redundant 8GB
QsPI Flash eMMC

Port

4-7

port1 | —
e erne

Port0 fe—| PHY

POrt | ruwn | MLVDS

17.20 [ transeiver

Port3 |q sara

Port2

DC/DC| |DC/DC| |DC/DC|
Front
Panel
T SFP+
m 4xGTH 1
bank SFP+
HP
bank A
2! == SFP+
k —
bank —bank &> 46iBMemory .
Quad bank  |S—] 64bit x 2400 MT/s
AXGTH HP
Quad Zynq MPSoC bank _[™
4xGTH
Xilinx Zynq UltraScale+ MPSoC
XCZUTCG-1FFVC1156E o T
—-
B
6 HP banks (52 pins) g .
2 HP banks (24 pins) PS DDR 4Gi8 Memory PEIED
o b 3 PSMIO banks Interface EE 64bit x 2400 MT/s
5 GTH quads (4 MGTs @ 12.5 Gbps) I
1 GTR quad (4 MGTs @ 6 Gbps) —_— PLLED
PLLED
PLLED
PLLED
Quad
AxGTH USB-C
controller
Quad
4xGTH PS QUAD —
4XGTR use-C UsB-C
Mutltiplexer port
s o PS MIO e Micro
I I
bank jan SD card
| et I I bank I I bank I USB 2.0 PHY \.—l

060 @ocBoOooO0

SFP+ Augendiagramm:

ey L=

e

- aaion® [

=
Jame ™ RX Status
Ungrouped Links (0
% Link Group 0 (4
Link 0 Quad_228MGT_X0Y16/TX (xczu11_0) Quad_228/MGT_X0Y16/RX (xczu11_0) 10.313 Gbps
Link 1 Quad_22BMGT_X0Y17/TX (xczu11_0) Quad_228/MGT_X0Y17/RX (xczu11_0) 10.313 Gbps
Link 2 Quad_228MGT_X0Y18/TX (xczu11_0) Quad_228/MGT_X0Y18/RX (xczu11_0) 10.313 Gbps
Link 3 Quad_228MGT_X0Y19/TX (xczu11_0) Quad_228/MGT_X0Y19/RX (xczu11_0) 10.307 Gbps

ragc I7



Layout-Details

Herausforderung: 100um Technologie, kein HDI (nur “ganze” Vias)
LVDS: 1250 Mbit/s (625 MHz): DDR4: 2666 MT/s (1.3 GHz),

Serielle Transceiver (MGTs): 16.375 Gbps

Fast alles wird im Layout abgerundet

100% Langenausgleich, sofort (In der Regel besser 1ps / 0.15mm)

Via in Pads, “GSS-Vias”, Berucksichtigung der Stub-Lange je Layer
Sandwitch-Aufbau: SIG-GND-SIG-GND ... Power, Power, ... GND, SIG

000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000
000000000 -
000000000 -
000000000 -
000000000 .
000000000 -
000000000 -

o0 00 00 00

[¢]

o

Q

o

o

L]

@

o 0 0/0 00 0 O
o 0 0 000 0/0 00
o

o

o

/0 0|0

o 0|0

® 00 0 06 0 900
O © 00 00 000 0 0 0

o 0 0 0.0 0 0/ 0 ©
® © 00 000 0 0 0 0

® © 0 000 0 0.0
®© © © 0000 0 0/0/0 0 0 0 0 o

°
L]
o
°
o
°
L]
°
°
L]
°
o
°
o
L]
o
]
L]

o0/l © ©6 © 0 0,070 0| 0|0

® 0|00 0 06 0 0/0 0000 0 ©0 0 O

® 060 0 0,0//0/0 090 0 0 0 0
0 © 0 0 0690.0/0/,0 0000000 0 0

®© 0. 0.0/0 000000 0 0 0 00

O © © 000 00 0.0 000 00 0

O 0 060000 00 0,0 0

® © 06 0 000000 0 0 0 0 o0 0

® 0 06000000 00 00,0,0 00

®© © 0.0 0 0 00
® 06,0.0.0 0 0/0/0 0,0 © ® 0 0 O

. 0.0,0 0.0 0,000 06 0/0 0 0 0 O
® 6,0 0/)0 0,0/ 00 0 00 00 0 0
® 06 0 0//0,0 0| O
o 0 0 0 00 00
®© 0 0000 000 00 90 0 0/0 0

O 0 00 0.0/0,0 0 00/0 0 0 00 0 00




Noch ein Trick... s
Herausforderung PI4ULS3V4857GEAEX SD 3.0 Translator

O
DO
OOO
PO ®

. Bidirektionaler Pegelumsetzer mit variabler Spanung nétig (SD3.0) & *TO©
« BGA-Pitch: 0.4mm (nur 2 Bausteine aus der Handytechnik verflugbar) | O000
« unmoglich in 100um Technologie (0.8mm Pitch notig) 2 O O ¢
« Keine Lésungen auf dem Markt mo |
« Ansatz: “Rasieren der Pads” und hoffen, das es klappt
« Bestuckt bei Taube (Herausforderung “verheimlicht”)

« hat geklappt - Lohn: 100 Megabytes pro Sekunde

SD-Karten-Transferrate (Abhangig von Karte)

EEEmEm @
() () ) o o () (o) (o)
o ) o o o

= (S - 6. - -

). () () () () (o) )

e o

co@ ®
aaa

[ ]

Wl

4 root@UNIZUP-001 dd if=/dev/zero of=./TestingFile bs=108M count=10 oflag=direct
10+0 records in
10+0 records out
1048576000 bytes (1.8 GB, 1000 MiB) copied, 17.2029 s, 61.8 MB/s

4 root@UNIZUP-001 dd if=./TestingFile of=/dev/null bs=108M count=10 oflag=dsync
10+0 records in
18+0 records out
1048576000 bytes (1.8 GB, 1000 MiB) copied, 11.2052 s,|93.6 MB/s

4 root@UNIZUP-001




DRTM-8SFP+

DESY. . Page 20



DAMC-8SFP+

DRTM-8SFP+ Breakout Board

1 zum 8 MGTs zum RTM (fur DAMC-
UNIZUP)

Entwickelt fur 12.5 Gbps: nicht trivial

Erster Einsatz von ,analogem™ Equalizer
Entwicklungszeit: 3 Monate

Low-cost Leiterplatte und Komponenten
Hergestellt im ,PCB-Pool“ von Leiton (Berlin)
Material: Panasonic R-1566W

DESY.

. EOA EQB FGA FGB swa sws 4x SFP+

Ooogoo

EQ/. _QB FGA FoB uWA SVB

"/\ r\\ /\ Y7y 7

~~~~~~~~~

4x SFP+

4x 12.5 Gbps
ReDriver
PI3EQX12902B

10 &I12C
Level
Translators

CLKin (SMA)

GPIO
Expanders &
12C Bus
Multiplexers

4x 12.5 Gbps
ReDriver
PIBEQX12902B

courtesy of
S. Chystiakov

Input Level detect
ontrol log

Channel A

.2( Thors
‘F) > PS5 cumeia

AN
1/ [/ e
Equalize Flot gain FGA Output buffe
EQA SWA
Output buffes Equalize ﬁ
SWB Flat gain FGB EQB .
] /] RXGP H
£
Channel B 4 < | | Channel B §
N g
Input Level detect 4
1o control logic

LEITON

Name ™ B RX Status TX Polaritylnvet ~ RX Polarity Invert  Bits
Ungrouped Links (0)
~ %% Link Group 0 (4 () )
TR Link 3 Quad_224MGT_X0YTX (eczut1_0) Quad_224MGT_XOYIRX (xczu11_0) 10.313 Gbps O W 8597E12
% Link 2 Quad_224MGT_XOY2TX (xczul11_0) Quad_224MGT_XOY2/RX (eczul1_0) 10,313 Gbps % = 8597E12
Link 1 Quad_224MGT_X0YUTX (xczu11_0) Quad_Z24/MGT_X0Y1/RX (xczu11_0) 10.313 Gbps vl O 8.597E12
Link 0 Quad_224MGT_X0YOITX (oczu11_0) Quad_224MGT_X0YIRX (xczu11_0) 10.313 Gbps v [ 8.597E12

Ermors

0ED
0ED
0ED
0ED

1163812 |
1163613 [
1163E-13 [
1163613 [



RTM
] ] L Zone 3
« Super kritische Verbindung PI3BEQX12902B: 4 Konfigurationen madglich
an DAMC-UNIZUP 8 rauallver elthe (4 (g:g) https://www.erni.com/de/produkte-und-
hd 10 31 5 GbpS (bIS 12 5 GbpS) 1 G ‘ ki I (Cailil I @eEE I @6CGHz loesungen/steckverbinder/ermet-zd-
) ] - 1.8 2.6 45 6.6 89 38 (28) steckverbinder
» Schlechte Verblndung: 2 3.7 4.7 6.7 9.4 11.7 (Default) LvDsS =
+  Uber zwei 0-Ohm Briicken 3 5.1 63 87 112 135 L o
T . 3 ) Class D1.2:38pairs | 3 =
+ und Uber Erni-Stecker 4 — = = P e — > HP
113 . [1] . . L 10 P b k
«  “Warnung: geht nicht” — eben doch, wenn man es richtig macht: 4(8)MGT v }X< o oot Qa”d
ports . class (assembly variant) ua
; ; . . < v > 4xGTH
gute Verbindung (1-1): 5 GHz: +6.6dB gute Verbindung: 5 GHz: +13.2dB cusoize wer : e X
e ey
Interlocks Quad
Management 4xGTH

To AMC port 8-11

Schlechte Verbindung
13.2dB, 1100mV Level, -3.0dB “flat gain”

* drtm-8sfp-plus-ch8-eq68-fg-30-sw1100--00000

Width

| EveWidth
oo
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DAMC-RFSoC

Photo:
https://www.avnet.com/wps/po
rtal/silica/products/product-
highlights/xilinx-rfsoc/

UESY. Page 23



Die Basis: DAMC-DS812ZUP
DAMC-DS812ZUP

Wir haben: 8-Kanal 800 MSPS Digitizer
Wir wollen: 8-Kanal 5 GSPS Digitizer + 10 GSPS DAC
Losung: AMD/Xilinx RFSoC

Was wir Ubernehmen:

« Koaxilale Zone-3 Verbindung

» Frontpanel/ Backplane Konzept Uber
RF Coax-Kabelbaume

» Front Panel: Scope-Applikation moglich

I DESY LLRF:
! JESD204B

8900  B300KU + SIS8900 DS800
t 125 MH2) it 500 M

Main Features:

 2.7GHz input BW, 12bits, 8-channels (Amplifier Bandwidth: 4.8 GHz)
® * 50ns end-to-end latency

i Y « Coaxial analog Zone 3 RF1.0 Class

' Jupyter RF input from front panel or RTM: 800 MSPS / 1600 MSPS

\ e pgthOﬂ' . On-board PLL: 14fs jitter




DAMC-DS5014DR: RFSoC

Write Rabbit
Receiver

Front
Panel

16 GiB Memory
64bit x 2666 MT/s

ADC

16 GiB Memory
64bit x 2666 MT/s

51 DAC

S5MC
CLKIN

16 GIB Memary
G4bit x 2400 MT/s

S5MC
CLK OUT

Tae bank

Triggers

TaW bank

PL GPIO

QsFr2g

USB-C
controller

USB-C

USB-C
port

Mutltiplexer r

Micro
SD card

7| USB 2.0 PHY }.—l

In

RTM
Zone 3 PMBUS
Class Manager De/oC DE/DC pc/oe
RF1.1
Radiall
Input conditioning |-
HP
bank
Erni HP
bank
HP
Output conditioning bank
HP
6x LVDS bank
e [T e RFSoC HP
bank
Kilinx Zynq UltraScale+ RFSoC HP
Py XCZU4TDR-1FFVGIS1TE bank
Interlocks +— 6 HP banks (52 pins)
2 HD banks (24 pins)
LW Power,
e ma - #0 bank 3 PSMIO banks
MMC 4 GTH gquads
Stamp (16 MGTs @ 25.785 Gbps) PSDDR
AMC 1 GTR quad (4 MGTs @ 6 Gbps) Interface
Back
plane
o
Port b isiengimk at Quad Qua =t
1215 |™ *1_axary |:“"G“’ =
Port :rﬁ"u'?.; Quad
8-11 AxGTY
Port T Quad
4.7 AXGTY PS QUAD
AxGTR |5
JP ! ::: PS MIO PSMIO e
__-Eﬁg __“ = bank  |g
_E:&K%_ :“"‘“ HD bank HD bank bank ‘ ‘ basi l -+
L N ST——
Port2 - 256 MB redundant 16 GB
580KS5122 QSPI Flash eMMC
Port MLVDS | rigeen
1720 transaivel
Portl | e
Port 0 l—LIHE

PS5 GPIO

Entwicklung

Eckdaten

8x 14 bits ADC, 5 GSPS, 6GHz analoge
Bandbreite

8x 14 bits DAC, 10 GSPS, 4GHz analoge
Bandbreite

DC- und AC-Betrieb (Bestlckungsoption)
Megtron-6, 16 Layer, 75um Technologie
Voller HDI-Lagenbaufbau, 0201 Bauteile
2 Lagen Microvias, Stacked Microvias,
staggered Microvias/blind Vias
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|
Mandatory Components on AMC Card B e
| 2
mapay [T
IPMI LEDs (fault / OK) MMC Stamp LGA Module maon r__x——: %:m . AN T ACToR
Community Support CEEEppEE s [E et
¢ Rl ¢ MTCA_HANDLE X5 TX0-
e g W e = i &
a2 e otc_oag | B12 DML Ga0 €5 apc cas = maea —
RS e e s =usess =4
. . . . sz LB RIS, 55
e oy =
Idea: Jump-Start with MicroTCA as you would with an - . o e s £ i =
other board el £
LD Hewizg T—;»"‘?\ R e ::gg:}g; et E E
S5l =
.GAID IPMI ENABLE ]
H H “ ” H—
Fully MicroTCA compliant “empty” board S =
7 . 7] oA T | =
« Already “fully functional BB Ei
: =
. . m.\:,scx eMeL nc scl 156 ] %
«  Start with correct mechanical shape =
f o
1] th) ] e
« AMC and RTM “only” get power fa B
B
. - b n fiig
* All the management is done on DMMC-STAMP SIS
%
E
=
5
g E
:
Purpose: facilitate development ]
« Allows design migration (e.g. from VME T -
- - - - - iyde. DATE: 15122010 01:53:40
*  Source design files (Altium Designer) are provided
noneer Shest:
prospem | e ws

e Schematics
- PCB

Enable Jump:
jptional)

Components:
«  MMC SoM, LEDs, Connectors, Temperature Sensors
+ USB Interface for management and status

rd JTAG Input (op!
This JTAG interfz
forwarded to FPGAL,
TM or FMCs, Selec
is done via USB com:

ine.

SARAAAAER
ALLLLLLE

inlet temperatur
]
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RTM Template

Community Support « We also provide a RTM Template

 Complete guide and “empty board” for
own MTCA RTM designs = Altium
Designer Template

« MTCA Standard leaves freedom for
RTM interface implementation (vendor-

specific)-> risk of non-interchangeable
AMC-RTM pairs

DESY MicroTCA.4 RTM Impiementallen i’roposal . " Preview. Do not distribute. ° D E SY haS a “Cl aSS Con Ce ptu 9

| Handle and LEDs (mandatory)
sty R

2 e | —1 | Interchangeable boards

« DESY collected and documented best
design practices beyond the standard

| one ector (mandal RTM backplane connectors (optional s H
e

B e e o
: =
p—

HELMHOLTZ &50c 0 s




Tools: MicroTCA Bring-up adapter T ——

Community Support

Top view

*  Allows to connect power and PCle to boards on the bench

(1
‘‘‘‘‘

*  Mechanically compatible with RTMs

‘ P »  PCle option allows operate a MTCA board “inside a PC”




Typical Lab bring-up Setup

— Flexible and handy tools
— DESY provides them on request:
— bring-up PCB production files

— Aluminium frame production files

Write an email to me if you are interested in these designs.

fma”'zynq

o5
- > -5

HELMHOLTZ &50c 0 s

courtesy of R. Wedel



Thank you!

Contact
DESY. Deutsches Michael Fenner
Elektronen-Synchrotron MSK

michael.fenner@desy.de
www.desy.de +49 (0) 40-8998-1885
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DMMC-STAMP

» System on Module (SoM)

P 25.5x29.5x2.3mm
»  Pre-programmed firmware

»  Evaluation board available (BoB)

» Software Development Kit (SDK)

»  MMC firmware customization
»  DESY MMC Software Library (libdmmc)

»  Example implementations (BoB, DAMC-FMC2ZUP) Libdmme library ] |
MMC ﬁﬁ?(‘i':g
applgg?gion User code
» Open Source Tools and Templates L } e
AMC and RTM Altium Designer Templates o me ‘ i’"""‘-’"e“t‘t“’"]
mmcterm: serial over IPMB | peor cone |

bin2hpm: create HPM files for IPMI upgrade
frugy: read and write FRUs
cpld-img-tools: bitstream conversion for Lattice CPLDs

VVVVY

DESY - MSK | MicroTCA Module Management with DMMC-STAMP | 2023-12-07



DMMC-STAMP BoB (Break out Board)

DMMC-STAMP
s do00sit OOD e Breakout Board

000000000
000000000 8g8
900000000
: 209 Rev. C
Example PHBUS DC.DC Converter
000 ; 7 5Tow sens
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