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» Hardware
» DAMC-FMC2ZUP - Zynq UltraScale+ MPSoC FMC/FMC+ carrier
» DAMC-FMC1Z710 - Zynq 7000 FMC carrier with GPIO

» Backplane connections - overview

» Backplane connections in FPGA

Ethernet

PCI Express

Point-to-point links

MLVDS

Clocking

> JTAG

» Rear Transition Module
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Advanced Mezzanine Card (AMC.0),
compatible with MicroTCA.4

Xilinx Zynqg UltraScale+ MPSoC
XCZU11EG: 653k logic cells, 2928 DSP

52 transceivers (32 GTH, 16 GTY, 4 GTR)

Quad-core ARM® Cortex-A53 and
dual-core ARM® Cortex-R5

4GB DDR4 (PS) + 1GB DDR4 (PL)
White Rabbit support

PCle Gen3 x4, x8 in supported systems,
can be used as a PCle root complex

DisplayPort and USB to front panel
Variant with XCZU19EG

https://techlab.desy.de/products/amc/damc_fmc2zup/
https://www.caenels.com/products/damc-fmc2zup/
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Board Support Package

pcie_irq_req[7:0] [D—= + = pcie_irq ack[7:0]
&
|- 5_AXI_HPO_FPD MOO_AXI - [y
am_hpls_axi [ arm_hpl_s_axi M_AXI_HPMO_FPD i
am_hp2_s_axi [ + arm_hp2 s axi ST_UART + | [ S7_UART
am_hp3_s_axi [ + arm_hp3.s_axi arm_lpd_m_axi + O am_lpd_m_axi
e 1
; {D BP_PCIE
BP_FCLKA [D=— i
' D peie_m_axi
O pcie_m _axi_lite
ddra

Co_s¥s CLK 0
500 A1
s02.A%1
dard_s axi

Co_svs_CLk 0 [

CO_DDR4 0 + ||| C0_DDR4_0

ddra_s_axi [D>

zuper_link
CLK_MPLL4 ||+ € mpLLa i
- [ 1) e ZUPER UINK + ||| { ZUPER_LINK
. g s7_m_axis [ D s7_m_axis
S7_S_axis [zl | s7_s axis M. =3 - ' m_
- E clk_fixed
-
CLK_ 200 > [+ cux_200

Includes FPGA part (Vivado project) and Yocto Linux.
Contact us for more information/access: mtca-techlab@desy.de
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Advanced Mezzanine Card, compatible
with MicroTCA.4

Xilinx Zyng-7000 SoC (XC7Z030,
XC72035 and XC7Z045)

48 bidirectional 10s: 3.3V and true 5V
FMC slot (full LA bank, 2/4 MGTSs)
PCle x2 Gen2 (x4 optional)

Dual core ARM processor

HDMI and USB to front panel

Zone 3 Class D1.1

https://techlab.desy.de/products/amc/damc_fmclz7io/
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Board Support Package

fme_fmep_tester_0

e s a0
Fmc2_cLko e - jl+ ek wvos

FMCIFMC+ tester

processing_systen?_0
oo +|| oOR
I+ s.Ax ve0 0 cTR = Do 4| FIXED_I0
Mgy ZYNQ.”  usioo +[]
WAXLGPO +

ZYNG7 Processing System

FCLK_PLL D~ dock_monitor
+sAx
MGTCLKO [ NGTCLKO
MGTCLK1 [ MGTeLK!
CLK_BANK33 [ CLK BANKSS
CLK_BANK35 [ LK BANKSS
FMC2_CLK1_M2C [ FMC2_CLIKI_M2C

|[jreeeeeee———>> pcie_7x_mgt_1ti_0

DMA/Bridge Stbsystem for PCI Express (PCle)

In development, contact us for early access: mtca-techlab@desy.de
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Backplane connections
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Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

2] CKT <>TCLKA ;
& —>FCLKA i

Backplane image from: PICMG® MicroTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections

Slot: #1 #2 #3 #4 # # # W  #H #0 #1 #2

Gigabit Ethernet

. » 1000BASE-KX
o % m » TX and RX diff pair at 1.25 Gbps
O | mcH » useful for CPU and SoC-s

23| main | [ I—E L= | wor
Point2-point| [ 13_] O & [S—te § 1
links I:I .
=

DE
E‘ID
O8]

CK1 <>TCIKA :
% ;

- — —>FCLKA £

Backplane image from: PICMG® I.\/Ii(.;roTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

Redundant Gigabit Ethernet

g B . » 1000BASE-KX or other protocol
A m » used for timing dist. at CMS or
: | [ | PO LLRF at J-PARC RCS

T
E
b
27| main | 3 I—EI (o4 i MCH;
Point2-point| [ 13_] O & [S—te § 1
ks ™ ]
=

5]
(g7

8]

o] CKT <>TCIKA i
E 54 :
P —FCLKA ==

Backplane image from: PICMG® MicroTCA.4 mICROTG‘] HE LM HOLTZ
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Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

SATA
» direct connections between slots
» not very common

» supported and tested on
DAMC-FMC2ZUP (Vivado 2019.1)

=
O
=
|:15:: =
E‘ID
18]
:

CK
2 |
— —FCLKA :

Backplane image from: PICMG® I.\/Ii(.;roTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

SASISATA

L [ =
L [ s
L s - ]
= R [ ;
| O E (el rEI % Cl Express
| ) ; .
= SNE gfar;ei )(8 GT/s), x4 (x8 in special
B
=7

O8]

procotol of choice for many apps
hot-plug and hot-swap

e other protocols (40Gb Ethernet)
% also p033|ble

i _ —»Ks =

Backplane image from: PICMG® MicroTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

HE
i3

™ [e~—te| :MCH
Point:2-point| 19 | O gl | ]
= ) :
[GE = :
m Redundant PCle
s » connected to the 2nd MCH (opt.)
» standard is flexible, can be used
<>TCIKA for other purposes
% » at EuXFEL used as additional p2p
_ —>FCLKA links

Backplane image from: PICMG® MicroTCA.4 mICROTG‘l HE LM HOLTZ

Enhancements for Rear I/0O and Timing R1.0 TECHNOLOGY LAB  RESEARCH FOR GRAND CHALLENGES



Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

] & e POINt-to-point links
= == == » direct connections between boards

im » usually FPGA transceivers
S » protocol selection up to the
application: Aurora, custom

8b/10b, (10)G Ethernet

SRIO

0 ncu |
Point-2-point

links
|

i [
(=7
8]

8 i
el —>FCLKA £

Backplane image from: PICMG® MicroTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections

Port Slot:  #1 #H #3 #4 # #6 #7 W # #10 #1 #12
% e ILVDS
s 2 =8 &= . shared between all slots
g =—— |
[ 3| 1= » triggers, interlocks, permits, ...
[EEH) .
6] *‘ » usually one transmitter and
(7] multiple receivers

= 100F) (g » application dependent
% N » Wired-OR possible (T report

2| main | O SLLA119)

Point2-point | (13 _] O ¢l B 1/
= | EEE O [
O 1

5]

[a] <P ICLKA
el —SFCLKA

Backplane image from: PICMG® MicroTCA.4 mICROTG‘] HE LM HOLTZ
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Backplane connections

Port Slot #1 # #3 #4 #5 #6 # W  # #10 #1 #12
U] g
i Ol T el oo o Yo PR
wasm| 2 ] e [ ) [ .
re-s L res L rees o

| ; IS

[ ) » flexible clock distribution scheme
% » low additive jitter mux (some
O | mcH » AMCs can either drive or receive

Point2point| (13
S

751
[7a6 ] (18]

Eial
i

197
[20]

_

Backplane image from: PICMG® I.\/Ii(.;roTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections

Port Slot: #1 #2 #3 #4 #5 #6 # W # #0 #1 #12

(2| i = [ - Bl
[ o — — IO P e gy By

&l | 160E/
{| SRIO DI'

"Telecom” cIocké
rEl ol connected to the second MCH

1000
o]

p <4>TCLKA
3
el —>FCLKA

Backplane image from: PICMG® MicroTCA.4 mICROTG‘l HE LM HOLTZ
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abric clock
= » 100 MHz for PCle
> (156.25 MHz for 10/40G Ethernet)

(9]
el CKk3|[" ' £

Backplane image from: PICMG® MicroTCA.4 mICROTG‘l HE LM HOLTZ
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Backplane connections in FPGA
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Gigablt Ethernet Tutorial 4: Using FPGA boards in MTCA
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Ethernet is well-known protocol, most people

familiar with -T (twisted pair) physical medium. f
In MicroTCA' -KX *variant” is used on port 0: '
1.25 Gbaud, NRZ, 8b/10b encoding, single TX and

By Raysonho @ Open Grid Scheduler / Grid Engine - Own work, CCO,
RX diff pair

T“ i
LW Wi l ‘

\\l \

AMC slot .
(breakout to SMA) 2

1 as specified in PICMG AMC.2 standard
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https://commons.wikimedia.org/w/index.php?curid=39134324

Gigabit Ethernet

On our Zyng-based boards Gigabit Ethernet on port 0

is
| 4

connected to Processing System (ARM)

experience of a computer;
developers can SSH into the board

control system servers (EPICS/DOOCS/TANGO!...)
can be deployed to the board

Web interfaces can be provided

Ethernet connection can also be implemented with an FPGA transceiver; see our example
on DAMC-TCKY7 (nttps://github.com/MicroTCA-Tech-Lab/damc-tck7-fpga-bsp)

tck7_udp_beacon_top_0

Gmil +|| gig_ethernet_pcs_pma_0

TCK7 UDP beacon

+ gmii_pcs_pma

f] _i > i
|||+ gtrefcik_in sto +|l ame_porto

1G/j 5G Ethemet PCS/PMA or SGMIl

- ~

miczclca HELMHOLTZ
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https://github.com/MicroTCA-Tech-Lab/damc-tck7-fpga-bsp

a a Tutorial 4: Using FPGA boards in MTCA
PCI Express - introduction J. Marjanovic, 2020-11-02, Page 13/25

PCI Express is high-speed protocol for PC extension cards.
Different form-factors are also available — e.g. AMC

MicroTCA backplane connections as specified by MicroTCA.4 standard:

REQ 6-7 Port 4 to 7 should be used for PCle.
from PICMG® Specification MTCA.4 Revision 1.0: MicroTCA Enhancements for Rear 1/O and Precision Timing
serial protocol (differential pairs), point-to-point

packet-based protocol Zynq US+

tree structure, switches, addressing l1PSoC

discovery (enumeration) mechanism

vvyYyy

EPICS

o @D

v

gen 3 (8 GT/s), —li
x4 or x8 (special backplane) _ AMC3
» Hot Plug and Hot Swap

[

I [

(speeds up the development!) X8 ’7
]

micRclca HELMHOLTZ
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Tutorial 4: Using FPGA boards in MTCA
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PCI Express - FPGA implementation

One way to implement PCle endpoint (or root complex) is to use Xilinx xdma (Xilinx DMA

Subsystem for PCI Express):
master AXI4 port

DMA port - burst transfer

100 MHz clk T
to AMC FCLKA

0
0
usr_irq /r

from app logic

xdma_1

+ pcie_cfg_mgmt
sys_clk
sys_clk_gt
sys_rst_n
usr_irg_req[0:0]

M_AXI 4§
M_AXI_LITE 4

pcie_mgt +
user_Ink_up

axi_aclk

axi_aresetn
usr_irq_ack[0:0]
msi_enable
msi_vector_width[2:0]

¢~ Master AXl4-lite port
" access to regs
— Xcvr ports

to AMC port 4-7

o-

micealca HELMHOLTZ
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Tutorial 4: Using FPGA boards in MTCA
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PCI Express - Linux driver

Driver for xdma available on: https://github.com/Xilinx/dma_ip_drivers/tree/master/XDMA/

Xilinx DMA driver provides several char devices: c2h

$ 11 /dev | grep xdma AXi4 port (DMA from device)
drwxr-xr-x 3 root root 60 Jun 20 17:19 xdma

crw-rw-rw- 1 root root 238, 36 Jun 20 17:19 xdmaO_c2h_O0

Crw-rw-r h2c 1 Jun 20 17:19 xdmaO_control

Crw-—Iw-—

crw—rw_r AX14 port (DMA to device)
[...]

Jun 20 17:19 xdmaO_events_O
20 17:19 xdmaO_events_1

crw-rw-rw—- 1 root root 238, 24 Jun xdmaO_events_14
CTW-TW-TW— 1 root root 238, 25 Jun xdmaO_events, 15
crw-rw-rw- 1 root root 238 “us’er 20 17 193xdma0_h2c O\
cru-rw-rw- 1 root root ﬂﬁd-uﬂ.)xdmao user

CIW—TW-—TW— 1 root root AXl4-Lite pOl’t 20 17:19 xdmaO_xvc events_N

interrupts

MTCAWS 2019 - longer presentation about PCle:

https://github. com/MicroTCA-Tech-Lab/damc-tck7-fpga-bsp/tree/demo-mtcaws2019/docs/demo

micRclca HELMHOLTZ
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https://github.com/Xilinx/dma_ip_drivers/tree/master/XDMA/
https://github.com/MicroTCA-Tech-Lab/damc-tck7-fpga-bsp/tree/demo-mtcaws2019/docs/demo

q q a Tutorial 4: Using FPGA boards in MTCA
Point-to-point links J. Marjanovic, 2020-11-02, Page 16/25

Latentst/sitgp i
Direct connections between (adjacent) slots : :
Protocol selection application-specific:

Aurora 8b/10b or Aurora 64b/66b

custom protocol (common clock or clock drift

compensation)

Ethernet or 10 Gigabit Ethernet

other
Data aggregation (FOFB, MPS, LLREF, ...); central
slots on some backplanes (e.g. Schroff)

Aurora 64b/66b at 10 Gbps 250 ns (clock comp visible)

/A
(e-3-0)

E

mickelca HELMHOLTZ )
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Tutorial 4: Using FPGA boards in MTCA

J. Marjanovic, 2020-11-02, Page 17/25

» Shared between slots, term. on backplane
» Implemented with an MLVDS transceiver ExTe YV

» Interface to FPGA: (TX, RX, TXEN) * 8,
"normal” LVCMOS

» Our boards have MLVDS Type-2 receivers
Wired-OR: TX to ’1’, drive TXEN 2

» Ideally: make the lane selection
SW-configurable in firmware

»

v

Rr=ZLos0ED
BACKPLANE

figure from: DS91M040 Datasheet

An example from EuXFEL - x2timer distributes data and data-clock

Use cases: on port 17 TX and port 17 RX respectively

» Interlocks, permits
» Triggers, synchronization

» Data broadcast — consider
source-synchronous data
transfer

2no driver should actively drive "0’

BACK.TRG1

enable Port:
17R

BACK.TRGI

il 17.13ms 18R

BAUCK.TREE

micealca HELMHOLTZ
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- Tutorial 4: Using FPGA boards in MTCA
Clocking J. Marjanovic, 2020-11-02, Page 18/25
Ya MCH
| Crosspoint Switch ‘
MicroTCA (and also FMC carriers) provide several clocks ﬁ jﬂ A ﬁ g % j
» on-board oscillators » FMC clocks (M2C, C2M) [ — }
» Fabric clock (FCLKA) T goue

» front-panel input R m
» TCLKA, TCLKB, TCLKC, §V/
TCLKD » RTM clocks @ MM? P, Q

from: MicroTCA.4 Enhancements for Rear I/O and Timing R1.0

Solution (on DAMC-FMC2ZUP):
16-port, low-jitter cross-point switch

mickelca HELMHOLTZ (\
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Clocking - example

Example: distributing the clock from DAMC-FMC2ZUP to other boards in the crate

White Rabbit switch

?’S---*-------

Extender card

a
>
N
N
o
=
s
€]
=
<
[a)

MicroTCA backplane

micRclca HELMHOLTZ
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Clocking - example

Example: distributing the clock from DAMC-FMC2ZUP to other boards in the crate

White Rabbit switch

?’S---*-------

Extender card

MCH clock config (example):
clk phys_out =7, 0
clk_phys_out =8, 25

clk phys_out =9, 0

a
>
N
N
o
=
s
€]
=
<
[a)

MicroTCA backplane

micRclca HELMHOLTZ
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Tutorial 4: Using FPGA boards in MTCA

Clocking - example J. Marjanovic, 2020-11-02, Page 19/25

Example: distributing the clock from DAMC-FMC2ZUP to other boards in the crate

White Rabbit switch
NN NNN N

PPS
[

jitter: 16 ps

Extender card

DAMC-FMC2ZUP

MCH clock config (example):
clk phys_out =7, 0
clk_phys_out =8, 25
clk_phys_out =9, 0

MicroTCA backplane

micRclca HELMHOLTZ
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Tutorial 4: Using FPGA boards in MTCA
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DAMC-FMC2ZUP and DAMC-FMC1Z710 RT™
have a flexible JTAG architecture. e

JTAG ”Cllents”: FPGA1 FPGA2 FMC1 FMC2
» FPGA1: Zynq US+ (FPGA and ARM) HEEE | FEREE | | PEEE
» FPGAZ: Spartan 7 T R BT BT I e T

> RTM Mt i st o
» FMC1 and FMC2 ;3\:5‘1'

JTAG "sources”: —‘

» on-board connector (Xilinx 14 pin) S —
» AMC connector (backplane)

MMC-STAMP

More info:
https://techlab.desy.de/products/module_management_controller/mmc_stamp/

micRclca HELMHOLTZ
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https://techlab.desy.de/products/module_management_controller/mmc_stamp/

JTAG Switching Module - JSM

NAT-MCH by N.A.T.

sewp JTAG Switch Module Configuration
Buse congurson

=]

oo °

= Xilne Virual Coble
Porionng
Lk agaregaton (00
[
o 25 ace assacoaiea

Malntena ics = i E
Serptlamagement A0 . iz a5

Board normaton

Syctom nformation

Reboot ATICH

Updto NH

DAMC-FMC2ZUP@0x82 MMC>

DAMC-FMC2ZUP@0x82 MMC>sj bp fpg

EEPROM value = 0x23

source: bp, dest: fpgal2

DAMC-FMC2ZUP@0x82 MMC>v

Fir sion VO.07-1-4a3b8841
2020-11

9.3.1 20200408 (re

DAMC-FMC2ZuP

3
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JTAG Switching Module - JSM

NAT-MCH by N.A.T.

LI sewp JTAG Switch Module Configuration

JSM is a separate component in a
crate - example from NAT/Schroff

Xilme Virtual Cable

e ToP o
Vil Lo Dstos TG P

DAMC-FMC2ZUP@0Ox82 MMC>
DAMC-FMC2ZUP@0x82 MMC>sj bp fpgal2

EEPROM value = 0x23
source: bp, dest: fpgal2
DAMC- FMCZZUP@0x82 MMC>v
VO.07-1-4a3b8841
11-26T10:24:59Z
b46258fc

3.1 20200408 (r

micealca HELMHOLTZ
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AG Switching Module - JSM

- JSM is configured from MCH -
example from NAT (one port per AMC)

DAMC-FMC2ZUP@0x82 MMC>

DAMC-FMC2ZUP@0x82 MMC>sj bp fpgal2

EEPROM value = 0x23

source: bp, dest: fpgal2

DAMC-FMC2ZUP@0x82 MMC>v
V0.07-1-4a3b

ac84b46258fc
9.3.1 20200408 (r

00B
C-FMc2zup

t 3

micRclca HELMHOLTZ (52

E
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AG SW' Ching MOdUIe _ JSM Tutorial 4: Using FPGA boards in MTCA

J. Marjanovic, 2020-11-02, Page 21/25

NAT-MCH by N.A.T.

JTAG Switch Module Configuration

Xilme Virtual Cable

DAMC-FMC2ZUP@0x82 MMC>
DAMC-FMC2ZUP@0x82 MMC>sj bp fpgal2
EEPROM value = 0x23
source: bp, dest: fpgal2
DAMC-FMC2ZUP@0x82 MMC>v
ion V0.07-1-4a3b
2020-11-26T1

5250

MMC is configured (either over
console or over [IPMI)

: DAMC-FMC2ZuP

: 3

micRclca HELMHOLTZ
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JTAG Switching Module - JSM

..‘

Tutorial 4: Using FPGA boards in MTCA
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NAT-MCH by N.A.T.

JTAG Switch Module Configuration

e
il Virtual Cablo
il s Dt TG sy
TGO ToPRot TG Owce  ToPRort
s s s -

DAMC-FMC2ZUP@0x82 MMC>
DAMC-FMC2ZUP@0Ox82 MMC>sj
EEPROM value = 0x23
source: bp, dest: fpgal2
DAMC-FMC2ZUP@0x82 MMC>v

bp fpgal2

Build date
Build h
Compiler

3XVC over MCH is slower than SmartLyng cable

miczclca HELMHOLTZ
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Vivado connecté to XVC in crate;
- everything is as with a JTAG cable 3

°
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Rear Transition Module
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. . A Tutorial 4: Using FPGA boards in MTCA
MicroTCA crate without chassis J. Marjanovic, 2020-11-02, Page 23/25
Front view

n digital class
AFE Rear Zone 3 digita
Transition Module Zone 3 analog class
ADC Rear S
Transition
Module

\ ADC+FPGA Advanced

Mezzanine Card

FPGA Advanced
Mezzanine Card
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Zone 3 - e-keying

LVDS /O  MGT

» MGTs are AC-coupled
— no action necessary from the FPGA logic

» LVDS and single-ended signals need to be

disabled in logic

— input from the MMC (RTM_EKEY)

w4 sax

clk_aux

¢—== clk_lvds_se
L ck_200
) resetn

zone3_ekey

tm_d1_x_tester_0

dbg_clk_Ivds =

RTM J30_LVDS_N[17:0] ) RTM J30_N[17:0] !

RTM J30_LVDS_P(17:0] ) RTM_J30_P[17:0] T

RTM_J31_LVDS_N[23:0] me——{T) RTM J31_N[23:0]
RTMJ31_LVDS_P(23:0] me——() RTMJ31_P[23:0]

RTM D1.x tester

IOBUFDS

micealca HELMHOLTZ
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Class D1.0 48
Class D1.1 42 2
Class D1.2 38 4
Class D1.3 28 8
Class D1.4 8 16
-] 10
O n/c



Zone 3 - e-keying

LVDS /O  MGT
» MGTs are AC-coupled

. . Class D1.0 48
— no action necessary from the FPGA logic Class D1.1 42 2
» LVDS and single-ended signals need to be Class D1.2 38 4
disabled in logic Class D1.3 28 8
— input from the MMC (RTM_EKEY) Class D1.4 8 16
rtm_d1_x_tester_0 GEN_OBUFDS_NO_INV.IOBUFDS _inst
N -] 10
2+ saa dbg_clk_Ivds = OBUFTDS
cleaux RTMJ30_LVDS_N[17:0] ) RTMJ30_N[17:0] ! \ o 1, 1BUFDS
clk Jvas_se RTM J30_LVDS_P(17:0] ) RTM_J30_P[17:0] T 7 oE
CLELY RTM_J31_LVDS_N[23:0] ) RTM J31_N[23:0) SBUFTDS IBUFDS
EE:‘ ey RTM_J31_LVDS_P[23:0] me———)> RTM J31_P[23:0) 108
o 0 n/c

7
\ RTM D1.x tester IOBUFDS

output from the MMC should be
connected to RTM interface IP

micRclca HELMHOLTZ
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Zone 3 _ e-keying Tutorial 4: Using FPGA boards in MTCA

J. Marjanovic, 2020-11-02, Page 24/25

LVDS /O  MGT
» MGTs are AC-coupled

. . Class D1.0 48
— no action necessary from the FPGA logic Class D1.1 42 2
» LVDS and single-ended signals need to be Class D1.2 38 4
disabled in logic Class D1.3 28 8
— input from the MMC (RTM_EKEY) Class D1.4 8 16
rtm_d1_x_tester_0 n | _NO_INV.| _inst o
=P B3 dbg_clk_Ivds == OBUFTDS

| | IBUFDS
RTM J30_LVDS_N[17:0] ) RTM J30_N[17:0] | o
clk_lvds_se

RTM J30_LVDS_P(17:0] ) RTM_J30_P[17:0] T ‘
clk_200

T o8
RTM_J31_LVDS_N[23:0] me——{T) RTM J31_N[23:0] IBUFDS
::e: ey RTMJ31_LVDS_P(23:0] me——() RTMJ31_P[23:0] OBUFTDS 108
o 0 n/c
k RTM D1.x tester \ IOBUFDS
output from the MMC should be e.g. LVDS interface is disable by
connected to RTM interface IP asserting T input on IOBUFDS

micRclca HELMHOLTZ
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Thank you

https://techlab.desy.de
mtca-techlab@desy.de
Deutsches Elektronen-Synchrotron DESY

A Research Centre of the Helmholtz Association
Notkestr. 85, 22607 Hamburg, Germany

MicroTCA Training courses:
Basic Training:
3 - 4 February 2021, VIRTUAL

Advanced Training:
24 - 25 February 2021, VIRTUAL

https://techlab.desy.de/services/training/

micealca HELMHOLTZ
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Zone 3 - performance

RTM loopback/load card
RTM loopback test on FMC2ZUP (over S7), at 800 Mbps*:

https://techlab.desy.de/products/module_management _

controller/legacy_mmc_kit/index_eng.html

from Spartan 7 data sheet:
LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA)

algorithms dominate deterministic performance.
mickclca HELMHOLTZ (%)
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https://techlab.desy.de/products/module_management_controller/legacy_mmc_kit/index_eng.html
https://techlab.desy.de/products/module_management_controller/legacy_mmc_kit/index_eng.html
https://www.xilinx.com/support/documentation/data_sheets/ds189-spartan-7-data-sheet.pdf

Zone 3 - performance

RTM loopback/load card
RTM loopback test on FMC2ZUP (over S7), at 800 Mbps*:

data valid window wide enough for reliable operatlon

https://techlab.desy.de/products/module_management _

controller/legacy_mmc_kit/index_eng.html

from Spartan 7 data sheet:
LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA)

algorithms dominate deterministic performance.
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https://techlab.desy.de/products/module_management_controller/legacy_mmc_kit/index_eng.html
https://techlab.desy.de/products/module_management_controller/legacy_mmc_kit/index_eng.html
https://www.xilinx.com/support/documentation/data_sheets/ds189-spartan-7-data-sheet.pdf

Tutorial 4: Using FPGA boards in MTCA
Z ne 3 . per ormance J. Marjanovic, 2020-11-02, Page 1/1

RTM loopback/load card
RTM loopback test on FMC2ZUP (over S7), at 800 Mbps*:

data valid window wide enough for reliable operation

=

data succesfully transferred

https://techlab.desy.de/products/module_management _

controller/legacy_mmc_kit/index_eng.html

from Spartan 7 data sheet:
LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA)
algorithms dominate deterministic performance.

41250 Mbps is possible with a faster speed grade FPGA (Spartan 7) m |C_? OTCA H E L M H 0 LT z @A
ES (!‘/
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https://techlab.desy.de/products/module_management_controller/legacy_mmc_kit/index_eng.html
https://techlab.desy.de/products/module_management_controller/legacy_mmc_kit/index_eng.html
https://www.xilinx.com/support/documentation/data_sheets/ds189-spartan-7-data-sheet.pdf
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