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* What is xTCA?

e Specifications Overview
* ATCA Features

* AMC Features

* MTCA.O Features
 MTCA4

Initial Requirements

Mechanical Features

Module sizes

Keying

Backplane

Management extensions compared to MTCA.O
Hot Swap Transition States

Cooling

Redundancy

MTCA.4.1
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ATCA

Overview

 Specification initially targeted to the Telco Industry
» Features required for the new standard:
o System Availability 99.999% (~5 min/year)
o System throughput to 2 Tb/s (full mesh)
o Port data rate to 40 Gb/s (4 x 10Gb/s), today 100Gb/s
o Management, monitoring and control!
o Software infrastructure providing API’s, etc.!

* Introduced in 2002
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ATCA

Specification Family

PICMG 3.1

Ethernet/Fibre Channel Over
PICMG 3.0

PICMG 3.2

InfiniBand Over PICMG 3.0

PICMG 3.3

StarFabric/Advanced Switching
for AdvancedTCA Systems

PICMG 3.4

PCI Express and Advanced
Switching for AdvancedTCA
Systems

IRTM.O

Intelligent Rear
Transition Module
(IRTM) Base

AdvancedTCA Base Advanced Mezzanine
Specification Card Base Specification

ﬁ PICMG 3.0 AMC.0

PICMG 3.5 PICMG 3.8
Serial RapidlO for AdvancedTCA AdvancedTCA Rear Transition
Systems Module Zone 3A
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ATCA

Shelf Elements

Front View Rear View

Alarm Board

Backplane

Redundant Fan Trays Dual redundant Shelf Managers
Power Entry Module (PEM)
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ATCA

Board size and connectors

* Front board size 8U x 280
Rear board (RTM) size 8U x 70 mm
—  Connects directly to front board
Board width 6HP (1.2”)
Alignment/Key pins
Zone 1: Management and Power
Zone 2: Base Interface and Fabric Interface
Zone 3: Interface to RTM

RY;
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ATCA

Management

Dedicated Shelf Management
Controller (ShMC)

ATCA Boards with IPMC

Protocol IPMI (Physical layer I2C-Bus)

Intelligent and Managed FRUs

Bused or Radial IPMB

Shelf

Manager
{Backup)

Shelf-External System Manager

Fan Power Power
Entry Entry
Tray Module Module
|
- ____|Fﬂ_|'.; It_al_"r;entatio n
Dependent
- Connection

IPM Controller (IPMC)

Shelf Management Controller (ShMC)

AdvancedTCA Board

Shelf Manager w' Dedicated ShMC

Other Field Replaceable Unit (FRU)

Key

2% Redundant, Bussed or Radial, IPMB-0

ATCA ATCA
Board Board

ATCA
Board

ATCA
Board

2x Redundant Radial Internet-Protocol-Capable Transport
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AMC

Initially developed as function extension for ATCA Boards
Fully integrated into the ATCA IPMI management structure
Plugged into a so called ATCA Carrier
Hot Swap capability

AMC Modules
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AMC

AMC Module Sizes
6 Standard Sizes: Depth dimension: 180 mm
Width dimensions: Single and Double

Height dimensions: Compact, Mid-size and Full-size

Double

(W[

3HP 4HP 6HP  3HP 4HP 6HP

Compact Mid-size Full-size Compact Mid-size Full-size
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AMC Modules

 Carrier IPMC represents the MMC on the AMC as a FRU to the Shelf Manager

Shelf External System

Manager .
Key:
ShidC Shelf Management Controller
IPMC IFM Controller
Carrigr IPMC Carrier IPM Controller
MMC Module Management Controller

o

Redundant IPMB-0

Carmmer Board

SLENETLaENY

Functionality of the Carrier Manager

* Management interface to the Shelf
Manager
* Managing the AMC Modules

2% Redundant Radial Internet Profocol -Capable Transport
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MTCA.O

* The basic idea of MTCA is to have a shelf that contains just AMC modules

Backplane directly accepts AMC modules

AMCs are interchangeable between ATCA and MTCA

The infrastructure of a ATCA Carrier was adapted into the MTCA crate (power, management, switching)
No rear I/0, power input and all outputs to the front

ATCA Shelf

AMC Modules

MTCA Crate
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MTCA.O

As MicroTCA does not use a Carrier board.
The power, management, clock distribution and switching functionality must be realized onto another device

Management Module: MCH (MTCA Carrier Hub)
* |PMI management
+ clock distribution / generation
« Switching functionality
« JTAG slave / master
* Redundant MCHs

Power Module
« 12V Payload Power
3.3V Management Power
 Redundant power modules

Dedicated Slots for these modules are located in the MTCA crate
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MTCA.O

ATCA Carrier MTCA Crate
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MTCA.O

Terms and Acronyms
« MCH MicroTCA Carrier Hub

« Management and switching module

MCMC MicroTCA Carrier Management Controller
» Physical IPMI controller on the MCH

MMC Module Management Controller
» Physical IPMI controller on an AMC

EMMC Enhanced MicroTCA Carrier Management Controller
» Physical IPMI controller on a Cooling Unit and on Power Module

IPMB-0 Intelligent Platform Management Bus O
» Logical IPMB, physically divided into redundant IPMB-A and IPMB-B

IPMB-L IPMB-Local
e |PMI link between MCH and AMCs

MTCA Workshop Desy 2022 _\/\
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MTCA.O

Cooling Unit #2 | |

Cooling Unit #1

—
Air
Mover

MicroTCA block diagram

| MicroTCA Carrier

| Power Module #N

- MicroTCA Carrier Hub (MCH) #2 | |P e dulo 20
ower Module #

| [MicroTCA Carrier Hub (MCH) #1

| Power Module #1 |
MCMC Payload Mgm't
§ Power Power i
lcommonl!  Fat ¢ Converter || Converter i
i H H 'J !
\||Options || Pipe 0 s Power _ |
\|| Fabric || Fabric k M Control EMTC i

Backplane Interconnect L

2 e s e s s s e SR

A JAIJAIJAJA|JAILAIAJAINJAIIAIA
M MM MIMIM|{M|IM|IMIM|M|M
cC | cyycjycjpcjpypcycjycyjyjcijyjcijcic
#1 | #2 || #3 || #4 || #5 || #6 || #7 || #8 || #9 || #10|[#11]/#12
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MTCA.

1-3

MTCA.1

AdvancedMC front panel

MTCA.2

has to be fastened (screwed) .
to the subrack

Front panel
Wit’h flange

'''''''''

MTCA.1

front panel |

"""""

Additional
~ retention
screw

AdvancedMC.0
~front panel

Hardened Air Cooled MicroTCA

For Telecommunication outdoor and
military air, land and sea applications
Clamshell System for high shock &
vibration requirements

Retainer solution allows forced air flow
through heat sinks

MTCA.3

Conduction Cooled MicroTCA

For Telecommunication outdoor and
military air, land and sea applications
Standard AMC board in a clamshell
provides a thermal conduction path to
the thermal interface surfaces of the

chassis sidewall

MTCA Workshop Desy 2022




MTCA.4

7

nVént 21




MTCA.4

Why were extensions needed to the existing MicroTCA specifications?

* No Rear Transition Module (RTM) defined for MicroTCA

« Requirement for a large number of 1/0 cables.
It makes sense to connect them to the rear of the chassis

» Special clock and trigger topology

*  MicroTCA.O specifies 3 Clocks and AMC.0 R2.0 specifies 4 Telecom and 1 Fabric Clock on the AMC
Module. Physics applications typically need additional Clocks and Triggers

» Sophisticated requirements for the clock and trigger accuracy

« MicroTCA / AMC defines typical telecom clock signals corresponding to PCle values. Trigger signals are
not specified
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MTCA.4

Requirements for mechanics and sizes

AMC Module size: Double, Mid-size
* Ina19” wide crate the AMC module size double mid-size allows front configuration of:
o max.2 MCHs
o max. 4 power units
o max. 12 AMCs

« Large MicroRTM real estate
«  MicroRTM size approximately the size of the AMC (doubles depth of existing MTCA chassis)

« Use front panel mechanics based on Rugged MicroTCA (MTCA.1)

* Need to mechanically attach a module to avoid it being pushed-out by the corresponding
module

« Use Rugged MicroTCA retention device

* Reuse existing AMC front panels for the MicroRTM

« Allowing mounting of mezzanine modules on the rear of the backplane
« Optional zone 3 backplane

* Define the management of the system

 Suggest clocking and backplane topology

MTCA Workshop Desy 2022 _\/\
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MTCA.4

MTCA.O

Micro Telecommunications
Computing Architecture
Base Specification

MicroTCA Specification Family Tree

MTCA.1
Air Cooled Rugged MicroTCA »
Specification MTCA.4 AMC.O
MicroTCA Enhancements .
o Advanced Mezzanine
for Rear I/0O and Precision .
Timin Card Base Specification
MTCA.2 g
Hardened Air Cooled MicroTCA
Specification
MTCA.3

Hardened Conduction Cooled
MicroTCA Specification
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MTCA.4

Typical MTCA.4 Crate

Upper Cooling Unit (CU1) 8 Rear card cage
Lower Cooling 9 Cable Tray

Air filter 10 Ground Terminal
ESD Wrist Strap Terminal

Cable Tray Unit (CU2)

Backplane

Card cage

~NOo ok wDN P
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MTCA.4

Features of MTCA.4 shelf with MicroRTM, side view

HRTM handle, is at
the top of the pRTM
(WRTM front panel
dppedars up side

Safety keying, 5.

3 pair ZD et
8 positions AN pair ZD connector

(2 x 30 diff. pairs)

—% T — - ¥ T & X I T X I T T I T L X T LT T T &T— —I = T T T T I X I X I T & T & T X T L T X T3

AMC

WODULE PCB
DATLM |

"

Retention device AMC card Edgl!' Spa:g far mnunﬁng Rﬂtﬂr‘ltiﬂf:l device
ﬁfﬁ"'f'ér Rugged connector mezzanine boards dﬁﬁm-?dcr ;L;%gfd
cro spec. Could be used for clock :

and trigger distribution

MTCA Workshop Desy 2022
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MTCA.4

Module Sizes

Double Wide

188.15 +/-0.4

{1B0.BS +- 0.4) (Rupged vTCA Soec Figure 2-7)

F

AMC Module STOP

MTCA Workshop Desy 2022 :‘%
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MTCA.4

Alignment and Keying

« Mechanical keying prevents a module from being inserted which is not electrically compatible and

could cause damage

* Eight keying positions are implemented that define the electrical interface

A
Aotation in
degrees

View inlo rear
af ANMC

Recepiacle

0

45

135

180

225

270

35

NA

O00000e00

@7 =N ) 4w (

N | Data Signal in Volts
1 LVDS

2 0-=1

3 >+] —+33

4 >+3.3 - =10

5 >+10

6 Reserved

7 Reserved

8 Reserved
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MTCA.4

Front board and MicroRTM power distribution

» The total power for a slot (front board and RTM) is supplied through the front board AMC connector
« The MicroRTM power is supplied from the front board through the Zone 3 connectors

 Total available power for a slot is 80 Watts, the MicroRTM power is limited to 30 Watts

* The power required by the MicroRTM is subtracted from the power for the front board

MTCA Workshop Desy 2022 m
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MTCA.4

MTCA.4 Backplane 12-Slots

| | £ = > [ els ‘
Rk == 1, | << ¥ [Cormon oot
iR | S g |
= | el € .3
AMC Port 2 > | | | > | > | >
SAS/SATA ARG Port 3 > > .
PCle § == ",
ipe y ‘ 4
or MGH1 Falnis [D:G] g 17> | 7 | 4 P i
toAMC Port [4:7] F’;{r? (4 PP — ® [ Extend.Fat Pipe 1GbE/
4 4 = % | MCH2 Fabric [D:
SRIO &ﬁr"f’:‘ & PR ; toAM C Port 1[3:1?] SRIO
o [ aMmcrot1z | p | oo | —e | =— —| e
Point-to- AMC Port 13 t t Ple ”: ’-‘ i
Point Links ek - SCANN !
AME Port 15 1 i [} ™ e | )
Extended J
Options 8x M-LVDS
Trigger T
N—
Clocks > —_
MCH1 CLK1 to <« < Clocks
AMC TCLKA = - MCH2Z CLKA to
- AMGC TOLKC
| e E—— T
Clocks g ._-;
Clocks e | 3 : J RN
== § MCH2 CLKZ
Clocks —~ >
MCH1 CLK3 to = >
AMC FCLKA =
L [ =T
b= % é — o o - w @ 'é g @ = g g g % é
F 0§ g §§§§g§ggsggEregggog &%

\v
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MTCA.4

Management defined in AMC.0 / MTCA.O

MicroTCA Shelf

* IPMB-L
« Connects the MCMC on the MCH to
the MMC on the AMC Modules
« Radial architecture

* IPMB-0
« Connects the MCMC on the MCH to
the EMMC on the PM and CU
* Bused architecture

:
=
=
0
=
=
0
m
=
=
0

EMMEC

Power
Module

AMC 1 AMC 2 AMC 12 Cooling

I
1

MTCA Workshop Desy 2021 ﬂ
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MTCA.4

Management extensions in MTCA.4

e Bused architecture

_____________________________________________________ MicroTCA Sheif

R MicroTCA Carrier

- IPMB-L : L
1 MCH 1 1

« Connects the MCMC on the MCH to - b
the MMC on the AMC Modules - MCMC o

« Radial architecture E / |pi|g_|3,. IPMBO E E

i / Backplane E E

- IPMB-0 |  — P
« Connects the MCMC on the MCH to T i E s k : ,

the EMMC on the PM and CU E ‘ MmC | ‘ MMC | | MMC EMM¢|

AMC 1 AMC 2 AMC 12 ﬂ:;::ru m
* 12C-Bus
« Connects the AMC to the pRTM 12C-bus S :
 The uRTM is treated as managed E
FRU of the AMC — B mﬂ ;
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MTCA.4

Control signals as defined per AMC.0 / MTCA.O

MP (+3.3V)
PP (+12V)

PP (+12V)
MP (+3.3V)

MP (+3.3V)
PP (+12V)

PM 1.4

e

Power On +

Presence +

L

MCH1..2

L~

Enable

Presence «

-

MMC

AMC 1..12

Presence «

Backplane

cu1.2

MTCA Workshop Desy 2022
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MTCA.4

Additional RTM control signals for MTCA.4

MP (+3.3V)—— S
PP (+12V)—— :
Power On<
Enable e
P <
ESEnee _[——' MCH1..2
PP (+12V) j - PP (+12V)
MP(+3.3V) g >MP (+3.3V)
Enable > MMC
Presence™ _l__l 7 Presence
AMC 1..12 MRTM 1..12
MP (+3.3V)—— -
PP (+12V) b VG
Enable -
PM 1.4 Presence= Backplane _l__l CU 1.2 Frontfans Rear fans

MTCA Workshop Desy 2022
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MTCA.4

MicroRTM Management

« A management interface is defined on the lower zone 3 connector
« Management and power signals:

* URTM-MP:
* WURTM-PWR:
* URTM-PS#:

Management Power for the EEPROM, Temp. Sensor and |/O Expander
Payload power for the RTM

RTM Presence signal, grounded on the RTM

* URTM-SCL/SDR: I?C bus coming from the AMC MMC going to the RTM

AMC - |
S b= S vl G
- E——N |
o ;g
B [ o g ®

EEPROM -

| » arabled
Tamip
- Zansor
FWER [+12V]

| =)

MNP {+33 W)

MTCA Workshop Desy 2022
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MTCA.4

FRU State Transition (simplified)

M3 M4

Activation in T >
O Activation complete Board O
LED Progress Active LED
off off
Activation] Handle
command Jopened
M2 M5
LEg Activation Deactivation L
ong short
blink Request O Request blink
Board not
Handlel installed LEﬁD Deactivation
closed command
PS Deactivation |
LED Inactive Deactivation complete in Progress JLED short

blink
on

MTCA Workshop Desy 2022
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MTCA.4

Cooling concepts

The cooling concept depends
on the installation situation of
the chassis:

* Front-to-rear air flow

* Side-to-side air flow
Bottom-to-top air flow
Front-to-side air flow

Fan configuration:
* Push

 Pull

e Push-pull

Pull configuration, Push configuration, Push-Pull configuration
Front-to-rear Front-to-rear Front to rear
s ! =] Iﬂ ==
I | 1
|| AMC E RTM
o N R
Push-Pull configuration H' 'L—-

Side-to-side
Pull configuration,
bottom-to-top

MTCA Workshop Desy 2022
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MTCA.4

Redundancy

For high availability applications all modules are redundant:
* 2 x Cooling Unit (1) in push-pull configuration
« 2xMCH (2)
* 4 x Power Module (3)
* |PMB-O0:
One logical bus divided into two physical busses: IPMB-A
and IPMB-B

|| [ |
kgl
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MTCA.4

MCH Redundancy

* Two MCH: One is Master, One is Redundant

« Redundant chassis / shelf FRU Information SEEPROM

* Redundancy Interface between the two MCH

« Redundancy defined in chassis / shelf FRU information

Chassis / Shelf
FRU SEEPROM

MCH 1

Local 12C-bus

Chassis / Shelf
FRU SEEPROM

Local 12C-bus
\ 4

~ IPMB_L
~ Clocks |
_ Fabric update channels

Redundancy Interface

between the MCHs

MCH 2

MTCA Workshop Desy 2022
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MTCA.4

Power Module Redundancy

« Up to 4 Power Modules per chassis

* Redundancy mode defined in shelf FRU file
* Individual power channel to each module and FRU

2XMCH —
2xCU
12 x AMC

2 X MCH —<
2xCU
12 x AMC

Primary
Power

Primary
Power |_

. to Module
Pass  ORing ORing Pass
FET FET FET FET Redundant
|_ i J l_ i J +12V Payload Power |_ i J |_ i J Power
ON ON OFF ON
Primary Redundant
Control Control
ORI to Module QRing
Pas ‘““:““m‘g - - Pass
Diode Diode
FET FET Redundant
i J L~ + 3.3V Management N |_ i Power
ON \ Power ON
Primary Redundant
Control Control

PM 1: Primary

PM 2: Redundant

MTCA Workshop Desy 2022
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MTCA.4

Cooling Unit Redundancy

e Redundant Cooling Units in push-pull configuration
* Scenario 1: fan failure :
e Scenario 2: Cooling Unit replacement Pull mode

...........

Push mode

1-6 Fan
7 Hot Swap bush button
8 CUl
9 CU2

MTCA Workshop Desy 2022 _\/\
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MTCA.4

IPMB redundancy

e Individual IPMB-L to each AMC

* Redundant logical IPMB-0 to PMs and CUs

MCH

IPMB—G{

IPMB-L—

cu1

cuz

PM 1

PM 2

PM 3

PM 4

IPMB-A

IPMB-B

AMC 1

AMC 2

AMC3

AMC 4

AMCS5

AMCB

[

(v

[ves]

AMC10

[

AMCI12

MTCA Workshop Desy 2022
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MTCA.4

MTCA.4 Chassis types

Various different MTCA.4 crates available:
* Laboratory use

Fully redundant

Compact sizes

Small form factors

Different cooling concepts

Different backplane topologies I
| N -
///””””’!llllllltt--ﬁ-
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MTCA.4.1
Standardization continued: MTCA.4.1

Definition of a RTM Auxiliary Backplane (MTCA.4.1)
- Based on the LLRF backplane
- Optional connector usage

Protective mechanical cover for AMC and RTM modules
- Protective cover to mechanically protect components
- For Side A and Side B

RY;
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MTCAA4.1

 Auxiliary backplane for rear transition modules
» Rear power modules
* MCH Management Support & Extended Rear Transition Module (MCH-RTM)

RTM Backplane

Fixing Bars Multicoax RF Connector
Location for the RTM backplane in a MTCA.4 shelf H

Dimension: Height: 159.5mm
Width: 424.5mm Shield plane
Thickness: 2mm (backplane) + 2mm (shield extension)

MTCA Workshop Desy 2021 _\/\
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MTCAA4.1

MTCA.4.1 Rear Power Module

The rear power module provides additional power to the RTMs via the RTM backplane
Output power: up to 600W

Dimensions: Double width, full-size but reduced depth due to the connector position on the RTM backplane
Depth: 185,85 mm — distance the AMC backplane to the RTM backplane

MTCA.4.1 MCH-RTM
The MCH-RTM can contain CPU, storage and peripherals which safes space in the AMC area.

Dimensions: Double width, full-size, depth 185,85 mm

MTCA Workshop Desy 2022 _\/\
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