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> Introduction\xTCA Evaluation Project

e  MicroTCA evaluation project in PH-ESE group launched in 2011

Technical evaluation of components for MicroTCA and MTCA.4 systems
Technical evaluation of AC/DC converters

Development of tools (H/W and S/W) for the testing of commercial components
Conduct market surveys

Report and share results

e Recently expanded the evaluation project to also include ATCA

e Longer term goal

Try to standardize MicroTCA and ATCA shelves and power supplies
e Many options (backplanes, cooling, RTMs, power supply, ...)

Propose acceptance test procedures

Propose a selected set of equipment to the experiments

Provide centralized support for these items
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> Introduction\ESE-BE xTCA equipment

MTCA Crates
Vadatech VT892 MTCA.O ELMA 043-012 MTCA.4 Schroff MTCA.4 + AC/DC CM100
(12 AMCs, 2 MCHs, 2PMs, 2CUs) (12 AMCs, 12 RTMs, 2 MCHs, 4PMs, 2CUs) (6 AMCs, 6 RTMs, 1 MCHs)

F mmmm mm—— ————— mm——————— O
R e

PMs MCHs
4xNAT DC780 Vadatech UTC010 Wiener AC/DC Vadatech NAT MCH Kontron

(792w) (792w) (Prototype, 800W) AMA4904

AMCs

ELMA Load Board Kontron AM5030 ESD ADIO24 CCT AM31
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> Introduction\ESE-BE xTCA equipment

ATCA Crates ATCA boards
Schroff 14-slot 13U ATCA shelf with Kontron AMC Carrier Comtel load boards
SHMM (including RTM)

Sttt

AC/DC Power Supply

Emerson network power NetSure501 PowerOne Aspiro PowerOne Guardian

Lineage Power CPS

A <
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> Testing MicroTCA equipment\Test tools

AMC and RTM load modules developed in-house Based on
switched resistive loads

* Used for power supply and cooling performance measurements

e Control via MMC

= Based on design CPPM/Marseille
= Based on code DESY

MMC

HE lllll\i
lllll ii| -—||||I|||

| =

AMC Load Board RTM Load Board
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> Testing MicroTCA equipment\Test performed

e Electrical Evaluation of Power Modules

= Static Tests
- Load Regulation
- Line Regulation

= Dynamic Tests
- Load transient Response
- Ripple and noise

= Efficiency and Power Factor
= Overcurrent protection

Instruments

LabVIEW

LeCroy 104Xi LeCroy API015 Agilent 34970A Agilent N3300A
Current probe Data Logger Electronic Load
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> Testing MicroTCA equipment\Test performed

e Thermal Evaluation
= Cooling performance
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Instruments

Agilent 34970A 34901A 20 LabVIEW

Data Logger Channel Multiplexer
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> Testing MicroTCA equipment\Labview test GUI

Labview GUI

Remote Linux
Server
(ipmitool)

IPMI CMD LIST

|Pmi+r\r\l N lan _h meh 11 admin
|pm!+nnl N lam _homack 11 Aadkain

e R P e Laa LI LRV F2N

Ipmitool —I lan —h mch -U admin... J

MCH

IPMI over
LAN

Target FRU

> CU

—> AMC

IPMI Packet
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> Testing MicroTCA equipment\Labview test GUI

Static Measurements Dynamic Mesurements Thermal Test Miscellaneus

Weern.chidfs\ c

E1
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> Testing MicroTCA equipment\Polaris tester

Function

File Configure Test Results View Window Help

FER PO FEATIHT

ﬂ Test Explorer

Test

| Last Result | Last Run Time

| Last Run Description

RE() 3.355 Fabrics in AMC Point-to-Paoint Connectivity Recards

Skipped

Skipped

uTCA Test Cases -~
7] Carrier Tests B
71 EMMC Tests
a CMG Properties Co d P 27:0 a e MCMC (0x10) imple CMG Properties c i
REQ Skipped .. Skip cause: No FRU Infermation Partition record found in the Carrier FRU Information
¢ REQ 3.7 FRU ID to Access Carrier FRU Information by MCMC Failed 03-15-201316:27:06.... Carrier FRU Infarmation retrieved from MCMC 1 with FRU Device ID 2 does not match wi| —
g REQ 341 Updating Carrier FRU Information Failed 03-15-201316:27:10.... Error: No Carrier Activation and Power Management record (PICMG Record 1D 0:26) four i
RE() 3.46 FRU Information Partition Record Offset Skipped .. Skip cause: No FRU Information Partition record found in Carrier FRU Information
REQ 347 Partition Length in FRU Information Partition Record Failed Mo FRU Information Partition Record found in the Carrier FRU Information
REQ) 3.48 FRU Information Partition Record Length Skipped .. Skip cause: No FRU Information Partition record found in FRU Information.
REQ 3.51 First FRU Information Partition Skipped .. Skip cause: No FRU Information Partition record found in Carrier FRU Information retriev
REQ) 3.53 Second FRU Informaticn Partition Skipped . Skip cause: No FRU Information Partition record found in Carrier FRU Information retriev
03-13-201315:42:

Operator skipped this test B

03-13-2013 15:43:02.... Mo AMC point to point Connectivity record is present for each Fabric that are

REQ 3.357 Fabric Channels and Capabilities Skipped 03-13-201315:43:02.... : No AMC Point-to-Point Connectivity records found in FRU Information
RE(Q) 3.358 Link Descriptor for Multi-Protocel Support Skipped 03-13-201315:43:04.... Skip cause: No AMC Point-to-Point Connectivity records found in FRU Information
REQ 3.365 Telco Alarm Commands Skipped 03-13-2013 15:43: Skip cause: The MCMC (0:10@0x82) does not implement Telco Alarm
4 1 +
ﬂ Current Test Results
Tests FRun Pass: Fail: EUDI.D Abort; El Skip: Inconclusive: D "
Evert: | Date | Time | Desciption Fiequest to | (402@0x20 /0 SerdMsgs FeadinD ata |
Packet Sent 03-15-2013  16:27:20.9... Requestto (( » 7
-~ Packet Received 03-15-2013  16:27:20.9... Response fro . Fesporse from [ Dx02@020 )/0: Sendbsgs ReadfnDats
Packet Sent 03-15-2013  16:27:20.9... Request te (( *
-~ Packet Received 03-15-2013  16:27:20.9... Response fro
Dacket Sent 03-15-2013 .. Request to (( Request to [ 0x82@0x20 )/0 : Sendt zg-> ReadFuD ata »
-~ Packet Received 03-15-2013 Response fro
. Packet Sent 03-15-2013 Request to (( y Fesponss from [ 0:820:20 )/0: Sendt sg-» ReadFul ata
-+
- Packet Received 03-15-2013  16:27:21.0.. Response fro
- Packet Sent 03-15-2013  16:27:21.0... Request to (( Request to [ (82@0:20 /0 : SendM sg-> ReadFiul ala al
Packet Received 03-15-2013  16:27:21.0.. Responsefro "
- Packet Sent 03-15-2013  16:27:21.0... Request to ( " Fesponise from [ 0282@0:20 /0: SendMsg-» ReadFul ata
Packet Received 03-15-2013  16:27:21.1.. Responsefro *
-~ Debug 03-15-2013  16:27:21.1... Carrier FRUIr
il b to [ OwB2@0420 140 : Send sg ReadFuD at
Debug 03-15-2013  16:27:211... Finding Carri equest o | 20420 10 : Sendisgs Readfubata >
-~ Debug 03-15-2013  16:27:21.1... One Carrier 2
.. Debug 03-15-2013  16:27:21.1... Getting the b " Fiesponse from [ 0x820@0:20 )40 Sendtsg-» ReadFul ata
efis L Lo -+
- Debug 03-15-2013  16:27:21.1... Activation Cc
E Request to [ 0:82@&0x20 140 : SendMsg->ReadFuD ata N
= v ]
o callshan D15oM3 1671211 Becovering B . Fiesponss from | WB2@0x20 140 SendM sg-» FreadFrul sta i
Ready REQ 3.206 Module Handle and BLUE LED
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> Testing MicroTCA equipment\IPMI Sniffer

IPMI Sniffer

= Useful for test, debug and development purposes.
=  Many I2C Analyzer available but no universal commercial IPMI real-time monitor
=  The solution consists in using a Totalphase i2c Beagle Protocol Analyzer and Wireshark

«* Applications Places System %@@@@

beagle0: Capturing - Wireshark

File Edit View Go Capture Analyze Statistics Telephony Tools Help

Buceel Dxwe @decor e el @Pe

“EAE, s02rm Q)

Filter [ ‘V] Expression... Clear Apply
No. ¥ | Time Source Destination Prot
.BB7010 ©Ox20 OxA8 (0) IPMI/AReq, Get Device ID, seqg Ox3e

14 13. 133023 0OxA8 0x20 (0)

P Source LUN: 0x00, SegNo: 0x36
Command: Get Device ID (0x01)

IPMI/ARsp, Get Device ID,

|, Get Device ID,
, Get Dewvice ID,
, Get Dewvice ID,
, Get Device ID,
, Get Dewvice ID,
, Get Device ID,
, Get Dewice ID,
, Get Dewvice ID,
, Get Dewvice ID,
, Get Device ID,

seq 0x3e
seq 0x3e
seq 0x3f
seq 0x3f
seq Ox3T
seq Ox02
seq 0x02
seq 0x02
seq 0x03
seq 0x03
seq Ox03

0000 00 01 00 aB 18'48 20 d3 Eﬁll 07

(O beagle0: <live capture in progress... Packets: 24 Displayed: 24 Marked: 0 Time: 00:00:00.000

@[ ~ ipmb0.png l[ root@pcepess46: ~

lm beagle0: Capturing - Wire... l[ @ Starting Take S-creenshat li--- ﬁ

MB_0 Sniffing
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> Test example:PM NAT DC780\Test setup

NAT DC780 PM

e Standard MicroTCA DC/DC PM
* 792 W, Minimum efficiency 95.5%
*  Support for

- 12 AMCs,

- 2CUs

- 2 MCHs

Input connector

Test Setup

- Host: Vadatech VT982 Crate
- External AC/DC Power Source (1.5kW)
- Shared LOAD configuration needed..

EMI Filter

EMMC

Ericsson
DC-DC Converters

2 PM DC780 in a Vadatech VT982 crate

Backplane
connector
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> Test example:PM NAT DC780\Test setup\Load Sharing - Interoperability problems

Load Sharing configuration

- Necessary to fully power the crate

- Useful for testing (current control and ripple)

- Load configuration defined in Backplane FRU Info
- More than one Primary PM

- Each PM powers a defined set of FRUs

PM1 Under Test Primary

MPPP |

MP,PP

|£ Fru Editor; FRU #253 Rl ——

[ close window | [ Read from fle... | [ write to fie... | [ write to FRU device |

FRU-Information

Internal Use Area (Empty)
Chassis Info Area (Empty)
Board Info Area (Length 45)
Product Info Area {Length 55)
Multi Record Area (Length 977)
01: Carrier Information Record (Les

02: Carrier Activation and Power My |2

03: Carrier Activation and Power M;
04: Carrier point-to-point connecti

05: Carrier point-to-point connecti

06: Carrier point-to-point connecti

07: Carrier Manager IP Link Record|
09: OEM Record ({Length 87)

10: FRU Information Partition Recol

AMCs slots

MCH, CUs

Name Value Format
54 [Record Type ID \OEM Record Predefined
(& [EOL /Record version 02 Hexadecimal
4 Manufacturer ID 12634 Decimal
5 |OEM Record ID \Carrier Power Palicy Record Predefined
‘i [Record Format Version 00 Hexadecimal
& Number of PMs 2 Decimal
& |Power Policy Descriptor No. 1 c Siring
i) 1: PM Site Mumber L Decimal
& | 1 Maximum Current Override [E803 Hexadecimal
& | L:PMRole IPrimary PM Predefined
& | 1 Power Channel Count 3 Decimal
& | 1.1:Power Channel 5 Decimal
G | 1.2:Power Channel 3 Decimal
& | 1.3:Power Channel 7 Decimal
& | 1.4:Power Channel B Decimal
G | 1.5: Power Channel 5] Decimal
& | 16: Power Channel 10 Decimal
4 | L.7: Power Channel 11 Decimal
& | 1.8:Power Channel 12 Decimal
| 1.9: Power Channel i3 Decimal
& | 1.10: Power Channel 14 Decimal
& | 1.11: Power Channel 15 Decimal
G | 1.12: Power Channel 15 Decimal
% [Power Policy Descriptor No.2 c String
G | 2:PM Site Number 2 Decimal
& | 2 Maximum Current Override = Hexadecimal
& | 2:PMRole IPrimary PM Predefined
& | 2:Power Channel Count la Decimal
& | 2.1:Power Channel 1 Decimal
4 | 2.2: Power Chanrel 2 Decimal
& | 2.3:Power Channel B3 Decimal
| 2.4: Power Channel 4 Decimal

NatView FRU Editor

(Channels 5-16)

(Channels 1-4)
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> Test example:PM NAT DC780\Test setup\Load Sharing - Interoperability problems

Load Sharing configuration

- Seems not to be a trivial setup

- Various and serious interoperability problems encountered
- Different behaviors for different manufacturer modules

- NAT and Vadatech mainly concerned

NAT: Problems being solved in cooperation with the support. Full load sharing support will require PM
firmware modification.

” .. not all vendor PM and MCH modules are capable of handling this

configuration well.

You cannot mix PM modules from different vendors, that 1s not something
you want to do. Two vendor PM may not synchronize and operate properly on
a chassis.” Vadatech Support, 05 March 2013

NAT MCH + 1 NAT or Coredge PM
as auxiliary PM

—

18
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> Test example:PM NAT DC780\Results discussion

NAT DC780 PM

* Results discussion: Input Voltage/Line Regulation

DC780 Specs: -60V<Vin<-40V

NAT DC780

NIy 111

-
—

]
bhiipmiiii e

PM PCB bottom layer after failure

According to the manufacturer:
* Theinput FET experienced much current causing the rupture of the PM.
* A modification of the existing specification will be required (min -48V)
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> Test example:PM NAT DC780\Results discussion

NAT DC780 PM

* Results discussion: Efficiency

DC780 Specs: 95.5% (min)

AC//DC Converter

K mo
2= HHE
mll [ ninl

V4 =

NS3300A
Electronic Load

Efficiency measurement setup

0.95
0.94
0.93
0.92
0.91

o
©

0.89
0.88
0.87
0.86
0.85

Efficiency

NAT DC780

7\
y NN\
7 BN
Y
X
0 Z(I)O 4(I)O 6(I)O 8(I)0

Output Power [W]

Efficiency measurement
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> Test example:PM NAT DC780\Results discussion and comparison with Vadatech UTC010

NAT DC780 PM

*  Results discussion and comparison with Vadatech UTC010

1 Testconditions | Measured | _ DC780Specs |
Vi=-48V 7w 78W
[ InputVoltage | | ... | .|
Full power 8.6% 10%

.~ Fulload, Vin:-40Vto-53V  2mV (max) before failure  Notreported

Efficiency Vi = -48V, 1-100% of full _— TTR = 3d
power

NAT DC780 Ripple Full power 20mV Not reported
Voltage transient Load step from 25% to 75% 0.5V Not reported
deviation of full load

Test Conditions UTC010 Specs
Maximum Power Vi=-48V e0OW  78OW

Input Voltage -38V to -53V -36V to -75V

Load Regulation Full power 1.2% Not reported

Line Regulation Full load, Vin: -38Vto -53V  1.93V Not reported
Minimum load, Vin: -38V 1.22V Not reported
to -53V “

Efficiency Vi = -48V, 1-100% of full TTR - 1 3 d
power

Ripple Full power 73mV Not reported
Minimum Power 700mV Not reported

Vadatech UTC010 Voltage transient Load step from 25% to 75%  £0.4V Not reported
deviation of full load
PP Voltage within the MTCA Specification (10V-14V) TTR = Time To Reply

XTCA Interest Group, CERN, 9 April 2013 - Evaluation of microTCA equipment



> Introduction\xTCA Evaluation Project

Availables on the uTCA Repository

Evaluation Report of a NAT
DC780 MTCA Power Module

| Evaluation Report of a Schroff
mva.oucfth‘udocmmiuoshowmmumdm UTCA-4 Crate

This includes electrical performance evaluation and funct

. Evaluation Report of a
ISy o Sl ot & i i Vadatech UTC010 MTCA
Power Module

the efficiency of the cooling unit.

Abstract:

The purpose of this document is to show the results of the evaluation performed on a Vadatech
UTCO10. This includes electrical performance evaluation and functionality tests

varsion: 1.0
Oate: 12/02/2013
Authors: Matteo Di Cosmo

Version: 20
Date: 12/02/2013
Authors: Matteo Di Cosmo
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> Conclusions\Failures and reparations

NAT PM DC780. Input stage compromised after line regulation tests
» Being repaired under warranty

Schroff for Physics Crate. Management Power not available for MCH and first AMC slot. Same problem
encountered two years ago on two AMC slots.
» Repaired under warranty

NAT MCH. i2c ports failing.
» Sent twice for repair under warranty, still waiting for a report
» Up to now one i2c port not working again

AMC Backplane connector mating cycles, equipment involved:

Schroff for Physics Crate. Sent for repair last Christmas. (Backplane replacement)
NAT AMC Extender (Connector replaced manually in the LAB)

First six AMC slots on Vadatech VT982 will give up soon...

Time wasting and serious problem for test

YV VY

The MicroTCA specification defines 200 minimum mating cycles for this connector. The main
connectors distributors comply with this number. (Harting, CONEC,...)

* Precautions must be taken:
» Use AMC Extender when/where possible
» Save insertions cycles avoiding to reprogram the MMC to change the FRU info.
» FRU Current Requirement Editor developed in labview
» Write FRU using IPMI commands

24
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> Conclusions\Observation

Lesson learned and results obtained

e List of written evaluation reports
e System architecture knowledge
* Cooperation with manufacturers
* Detailed test procedure defined
e Test setup available

* Load modules

* LabView GUI

* |PMI monitor
Full IPMI test suite (Polaris Tester)

But also

» Several interoperability problems faced during test
* Must be solved in collaboration with the manufactures
* Interoperability not always assured (standards lacks...)
 Complete technical specification not always verified or provided by manufacturers
* Importance of Support
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> Conclusions\Future work

* Conclude MicroTCA Equipment evaluation (hopefully end April)
=  Finish the evaluation of a Vadatech VT892 and ELMA MTCA.4 Crate
= Polaris tester (IPMI test of MCHs) and MTCA.4 Beta Tester
= Start AdvancedTCA Evaluation
= Schroff Crate and ATCA components evaluation
= Annecy IPMC + Test Carrier
= ASIS ATCA crate (Vertical airflow)
= AC/DC Converters (first results available)

ASIS ATCA Crate coming soon
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> References

Useful links

*  MicroTCA Evaluation Repository https://espace.cern.ch/ph-dep-ESE-BE-uTCAEvaluationProject/default.aspx

*  PICMG Website http://www.picmg.org/

*  MicroTCA Short Form Specification http://www.picmg.org/pdf/MicroTCA Short Form Sept 2006.pdf

*  AMC Short Form Specification http://www.picmg.org/pdf/AMC.0 R2.0 Short Form.pdf

*  ATCA Short Form Specification http://www.picmg.org/pdf/PICMG 3 0 Shortform.pdf

* |PMI, IPMB Specification http://www.intel.com/content/www/us/en/servers/ipmi/ipmi-specifications.html
*  Polaris Tester http://www.polarisnetworks.net/atca-test-tool.html

*  NAT Website http://www.nateurope.com/

* Vadatech Website http://www.vadatech.com/
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