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MMC Stamp and its applications

Overview Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 2/27

» Management in MicroTCA

» MMC solutions by MicroTCA Tech Lab
» Use cases for MMC solutions

» Conclusion
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Management in MicroTCA
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Management in Mlcr Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 4/27

One of most important features of MicroTCA is out-of-band management interface.

MCH AMC1 AMC2 AMC3
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One of most important features of MicroTCA is out-of-band management interface.

MCH AMC1 AMC2 AMC3

MicroTCA Carrier Management Controller (MCMC) (part of MicroTCA Carrier Hub - MCH)
connects to Module Management Controller (MMC) on Advanced Mezzanine Card (AMC))

over IPMB-L
for more information: http://www.rehlich.com/MicroTCA_IPMI_management
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Each Advanced Mezzanine Card (AMC) is required to implement an intelligent controller
that manages the Module.

Figure 3-3 Module management hardware
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| 2 |
RqSA

» MCH and MMC on AMC exchange IPMI messages (12C writes).
» Packets are defined in IPMI standard, and there are also PICMG extensions

» Table 3-54 "Command number assignments and requirement” from PICMG Advanced
Mezzanine Card AMC.0 Specification R2.0 provides a list of commands
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MMC Solutions
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Previous solution Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 8/27

» MTCA management is a challenging part of
the development

» We provided a reference design and ATxmega
source code (“MMC V1.00”)

» Runs on more than 400 boards installed at
DESY, several 100s more worldwide

» ldea: fully integrated SoM that contains all
management functions + with complete
software

Design: Dariusz Makowski, DMCS
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MMC Stamp Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 9/27

We have packed the entire MMC on a small module!
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can be mounted on the back-side!
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MMC Stamp Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 11/2

Shunt resistor for RTM
current measurement

RTM hotplug controller

CPLD for FPGA flash/ITAG
arbitration Power transistor for RTM soft

start and current limiation

On-hoard

temperature sensor 12C translator for PMBUS

support

Debug access port

Dual-port USB virtual
COM interface

MAC address and
unique |D EEPROM
DC/DC converter for
AMC-independent
payload power supply

ARM microcontroller
(Atmel SAM)
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MMC Stamp Starter Kit

vy

vvYyy

vy

1/3 AMC format, incl. Zone 3
Adaptable to single-width format (MTCA.O)

No components except handle and LEDs
necessary

Basic RTM support (power, management)
Full JTAG support
Example PMBUS DC/DC converter

Example serial Flash (image for payload
FPGA)

USB serial terminal connector for debugging
Break-out section - pins for measurement
First batch at test at DESY
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MMC Stamp Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 13/
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MMC Stamp Starter Kit

& Hot-plug "handle”

AMC connector / . BLUE LED
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. MMC Stamp and its applications
MMC Stamp Starter Kit Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 13/27

Serial Flash (for FPGA)

Zone 3 mech key

Micro USB (user console)

& Hot-plug "handle”

AMC connector BLUE LED

MMC Stamp
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In crate Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 14/27

From MCH console we run show_fru to show the boards in the crate

W cOM24 - Tera Term VT
File Edit Setup Control Window Help

nat» zhou_fru

- FEU Infornat ion:

Cooling Unit
POH
HCH-Clock
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In crate

MMC Stamp and its applications
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From MCH console we run show_fruinfo to show the information about the board

™ COM24 - Tera Term VT

shou_fruinfo 7

FRU Info for device 7:

Conron Header @ 0x01 000 0400 0x01 0207 Ox0e Ok00 Dmed

Internal Use Area @ -

Chazsis Info frea @ -

Board Info frea
Hanuf acturer (04)
Board Hanel16]
Serial Hunber(D4)
Part Murber(04)
FRU fila I0(04)

: at offs=8, len=43
ESY

il
: DHHC-STAHP Revw.R

0000

: 0000
H

Froduct Info Area
Hatwf acturver (041

Froduct Hunber(04]
Part Yersion(4) H
Product Serial Hunber(04]:
Hzzet TaglDd)

FRU £ ile I0C04)

: at offs=56, len=5A
: DESY

: DHHC-STAHP Revw.R

: ooon

: 0000

nooo

+ hone
+ hone

Hulti Record frea @ at offs=112

Fecord(D1: Type I0=0xcO, PICHG Record I0=0x16, offset=0«000, lan=11
Hodule Curvent Requirenents Record:

Current Drau: 6.5 A

nat> I
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MMC Stamp and its applications
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From MCH console we run show_sensorinfo to show the values of the senors on the board

W COM?24 - Tera Term VT

Window

File Edit Setup Control

zhou_genzorinfo ¥
Senzor Infornation for FREU Y/ AAC3

Help

o ¥ O0RType Sensor Entity Inst Yalue State  Hane

HDevLoc Oxcl  Ow63 DHHC-STHHP

Full Oxf2  Omcl Ox63 001 Hot Suap

Full Tenp  Oxcl OwA3 280 C ok STHHP TEHP

Full Yoltage Oxcl Ox63 3,296 4 ok 33N

Full Yoltage Oxcl Ox63 12.224W ok 2

Full Uoltage Oxcl 0«63 2.000 M ok ADCO

Full Uoltage Oxcl 0«63 2.000 M ok ADC1

Full Yoltage Oxcl 0«63 1.000 M ok ADC2

Full Curpent O2cl 0«63 0.0084 A ok I ETH 3u3HP
Full Current Oxc1 0«63 0.000 A ok I RTH 12UPP
Full Yoltage Oxcl 0Ox63 3.296 Y ok 3.2 PHBUS wolt.
10 Full Current Oxcl 0«63 0.000 A ok 3.3 PHBUS curr.
11 Full Tenp  Oxcl 0«63 2950 C ok 3.3 PHBUS Tenp.
12 Full Tenp  Oxcl Ox63 2750 C ok PHBUS Board Tenp

R m il [ Ny B CNCT ) e ) e e e

13 Conpact Ox0b  Oxcl 0x63 000 0«00 801F127C3A36
2 14 Conpact 0x14  O=cl Ox63  Ox00 000 PHBUS PGood
15 Conpact Ox14  Owcl 0x63 0<01 000 FPGA1 IMIT

16 Conpact Ox14  Owcl O=63 Ox01 O=00 FPGA1 DONE



MMC Stamp and its applications
Some other feature Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 17/27

Terminal on USB port (useful for debugging the hardware on the table, without MTCA
crate)

W COM22 - Tera Term VT

Setup Control Window Help

- Shou list of available connands
clear (o] - Clear screen
rezet [v] - Rezaet HHC
crate_node (cnl - In-crate Hode
"standalnne_ﬁnde [=n] - Standalone Hode

- Btatus
- Harnwally szet the IPHE address
- LED control
Slzat evt vecy [ser]l - Set Event Receiver
pouer_up (pul - Pouer-up
pouer_doun (pd] - Pouer-doun
merzion [y = HAC Firnuara Yersion
test (t) - Test
progran_cpld (pcl - Suitch CPLD to JTAG node
eot_jtag nus (2j] - Set CPLO JTHE srcidest
DHHC-STRRPRO: 76 HHC: ]
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Use cases
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Use cases Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 19/27

MMC firmware is used at over 400 boards at DESY and at several hundred of other
boards worldwide.

The MMC Stamp is used on several boards at DESY
DAMC-FMC2ZUP FMC and FMC+ carrier based on Zyng MPSoC
DAMC-FMC1Z710 FMC carrier and GPIO board based on Zynqg 7000
DAMC-DSx00 500/800 MSPS 8 channel digitizer
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MMC Stamp and its applications

DAMC-FMC2ZUP Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 20/27

DAMC-FMC2ZUP

» high-end FMC+ carrier in MTCA.4 form factor

» based on Xilinx UltraScale+ MPSOC
XCZU11EG-L2FFVC1760E

» one FMC+ Slot with 24 transceivers (16 GTY +
8 GTH), LA and HA pins

» one FMC slot with LA and HA pins and 8
transceivers (8 GTH)

» Zone 3 Class D1.1 compliance with full
interlock support
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DAMC-DSx00

MMC Stamp and its applications

Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 21/27

DAMC-DSx00

>

4x 12-Bit, 800 MSP/s Dual Ch., 1.6 GSP/s
Single Ch. ADCs ADC input bandwidth: 2.7
GHz

fully diff. amplifier LS bandwidth: 4.8 GHz

XCZU7EG F1517 Zynqg MPSoC
Dual/Quad-Core ARM Cortex-A53

Signal feed in via Zone3 and Front Panel
Quad SFP, COAX 10, HARLINK LVDS at FP
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DAMC-DSx00 use cases

MMC Stamp and its applicatio
iakov, Zink, 2019-06-25, Page 22/

Fenner, Marjanovic, Farina, Ch
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MMC Stamp and its applications

DAMC-FMC1Z710 Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 23/27

DAMC-FMC1Z710

» Cost-optimized AMC board,
based on Xilinx Zynq

» 48 general-purpose 10:
3.3V (LVTTL) and true 5V (TTL)

» one FMC LPC slot
34 diff pairs, 1 or 4 transceivers

» Zone 3 according to D1.1

» connectivity: PCle gen2 x2, 1/10G Ethernet,
LLL, MLVDS

» Dual-Core ARM Cortex-A9 (frequency up to
1GHz)

micclca HELMHOLTZ

TECHNOLOGY LAB  RESEARCH FOR GRAND CHALLENGES



MMC Stamp and its applications
Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 24/27

Conclusion
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. a e MMC Stamp and its applications
CommerC|a| avallablllty Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 25/27

Distributor for China:

: jtiﬂ%ﬁiﬂﬁ MMC Stamp
Beijing DAQ Technology Co., Ltd.
%)% (Dr. Rong Liu)

8-2-503, Bajiaonanli

100043 SHIJINGSHAN DST,,
BEIJING CHINA

mail: dagbeijing@vip.163.com
phone: +86 13488752758

MMC Stamp Starter Kit
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MMC Stamp and its applications

Conclusion Fenner, Marjanovic, Farina, Chystiakov, Zink, 2019-06-25, Page 26/27

» Each Advanced Mezzanine Card (AMC) requires Module Management
Controller (MMC)

» MMC is communicates with MicroTCA Carrier Hub (MCH), ...

» ... provides board information (vendor, board name, ...), ...

» ... and monitors on-board voltages, temperatures and hot-plug switch
» MMC Stamp is an implementation of MMC

>

It is based on years of experience, more than 400 boards with the same
firmware run at numerous facilities around the world

» Several "nice to have” features are also implemented

» MMC Stamp Starter Kit is provided as a starting point for custom
hardware designs

» for more information:
https://techlab.desy.de/products/mmc/index_eng.html
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Thank you
i)

https://techlab.desy.de

Deutsches Elektronen-Synchrotron DESY
A Research Centre of the Helmholtz Association
Notkestr. 85, 22607 Hamburg, Germany
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