intel)

Intel’” Server Chassis
P4304XXMFENZ2 / P4304XXMUXX

Technical Product Specification

=5, ] . .
l@& Revision 1.2

SERVER \ August 2015
| BOARD inside”

\—

Intel® Server Boards and Systems




Revision History

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Revision History

Date Revision Modifications
Number
September, 2014 | 1.0 Initial release
May, 2015 1.1 Update air duct, HTA table and dummy filler
August, 2015 1.2 Updated Chapter 8.4 CWP Thermal Configuration Matrix




Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS Disclaimers

Disclaimers

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE,
EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY
THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS,
INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY,
RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO
FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT.

A "Mission Critical Application" is any application in which failure of the Intel Product could result, directly or
indirectly, in personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR ANY SUCH
MISSION CRITICAL APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES,
SUBCONTRACTORS AND AFFILIATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES OF EACH, HARMLESS
AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS' FEES ARISING OUT OF,
DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY, PERSONAL INJURY, OR DEATH ARISING IN ANY
WAY OUT OF SUCH MISSION CRITICAL APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS
NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR ANY OF ITS PARTS.

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not
rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined". Intel
reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities
arising from future changes to them. The information here is subject to change without notice. Do not finalize a
design with this information.

The products described in this document may contain design defects or errors known as errata which may cause
the product to deviate from published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your
product order.

Copies of documents which have an order number and are referenced in this document, or other Intel literature,

may be obtained by calling 1-800-548-4725, or go to: http://www.intel.com/design/literature.

Intel and Xeon are trademarks of Intel Corporation in the U.S. and/or other countries.
*Other names and brands may be claimed as the property of others.

Copyright © 2015 Intel Corporation. All rights reserved.



http://www.intel.com/design/literature

Table of Contents Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Table of Contents

1. Product Overview........uecimsessmssenans 1
1.1 Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX Design Features............... 1
1.2 Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX Product Configurations.1
1.3 Intel® Server Chassis PA304AXXMFEENZ VIEW ......omeneeseseesesessesssssssssssesssssssssssessees 2
1.4 Intel® Server Chassis PA304AXXMUXX VIW .....uneerermenensessessesssssessssssssssssssesssssssssssessees 3
1.5 L@ g =Ty Y=ol U 1 VPP 4
1.6 7O 2= =] 4
1.7 FroNt BEZEL FEATUIES ...ttt 4
1.8 Front PAn@l OVEIVIEW ...t sessesse st sessss s ssesssssess s s ssessessessesssns 6
1.9 BACK PANEL OVEIVIEW ...ttt sttt 7
1.10 Standard FiXed DriVe TraYS ... eeeresesseesessessesssesessessssssssessssssssssssessessssssssessessssssssessesns 8
1.11 PeriphEral BAys ...ttt s 9
1.12 2= Lo L@ o) 0] o 13T 9
2. Chassis Power SUDSYSTEM.....ccccuiiimrsmmsmssnmsessssssnssasssmsssssssssasssssssssnsssnssnssnsssnssnsssnssnssnsssnssanssnssnnsn 11
2.1 S550W POWET SUPPLY oot isessessessess s ssesseasess s ssssse st ssssssssssssessesssssssssssssesssassas 11
2.1.1 MECNANICAL OVEIVIEW ...t s e se st snesnssnsns 11
2.1.2 Temperature REQUIFEMENTS ... sessessessssees 15
2.1.3 AC INPUL REQUITEMENTS.....cucicecercrirestreas ettt sss st ssessssssssssssssesssssssseesssseassenass 15
2.1.4 = o= o xS 17
2.1.5 DC Output SPeCifiCatioN. .. 18
2.1.6 ProteCtion CIFCUITS .ot s sttt 23
2.1.7 Control and INdicator FUNCHIONS ....c.cvreercereresessesesressesessessssessessesssssssssessessessssssessessessesenns 24
2.2 750W Power SUPPLY (OPLIONAL) ..eieerereesseesessesesssesssesssssessesssesssssssesssssesssesssssssesssssssssns 26
2.2.1 MECHANICAL OVEIVIEW ...t s e sse st s snessssssns 26
2.2.2 AC INPUL REOUITEMENTS... .o sesssnses 29
2.2.3 B I CI@NCY et et 31
2.2.4 DC OULPUL SPECITICATION e 31
2.2.5 ProteCtion CIFCUITS ..ot s sttt 35
2.2.6 Control and INdiCator FUNCHIONS ... ses s sessssseasessenns 36
2.2.7 I 1= T L T 38
2.2.8 Power Supply Diagnostic “Black BOX" ........creenmnsssrsesesnsssssssssesssssesssssesssssssssssessens 38
2.2.9 FIrmMWare UPLOQAEN ... eceeereeeeeesessessesesssssss s sessssssesssssesssssssssesssssssssssessssssssssssesnees 38
2.3 1600W Power SUPPLY (OPLioNaL)....c.ccceeeeereereereeeesessesseessessessessessssssessessesssssessessessssssessesees 39
2.3.1 MECNANICAL OVEIVIEW ...ttt s 39
2.3.2 AC INPUL SPECITICATION.....curieeeecereereereeeeres s 42




Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

2.3.3
2.3.4
2.3.5
2.3.6
2.4
2.4.1
242
243
244
2.4.5
2.4.6

3. Chassis Cooling.......cuusmsessmsessnsassnaens

DGR @ IU]d o TUL ST 01T a1 1 Tar=1 1 o] o TP
Power Supply Cold RedundancCy SUPPOIT ... ssessessessessens
Control and INdicator FUNCLIONS ... ssesssens
g o (=T on u [0 TN O] o B ] PP
Higher Current Common Redundant Power Distribution Board (PDB)......c..ccccoreunee.
MECNANICAL OVEIVIEW ...t res e sse s s sse s sse s se s sse s sse s sse s ssesssne s e s snesesnesesneseanes
DC OULPUL SPECITICALION oo
ProteCtion CIMCUITS ..o e e senssnen
PWOK (POWET OK) SIZNQL..ucirierrrrrereresresseassesessessssssssessesssssssssessesssssssssessessssssssssssessssssssssssesess
PSON SIZNQAL ettt

3.1 Non-Redundant Cooling Solution on P4304XXMFEN2 ...
3.2 Redundant Cooling Solution 0n P4304XXMUXX .....coeeermerneesessessessesssessessessssssessessens
3.3 =Y T 00 1 o T
34 Fan Header Connector DESCIIPLIONS ... ssessssesssses s ssesssssssssessssessanes
4. Standard Front Panel........cccciimimmimsmmsmismssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnssssssnssnssssssnsas
4.1 Front PAnel OVEIVIEW ...ttt
4.2 Front Pan@l FEAtUIES.... ettt st
4.3 Front Control Panel LED/Button FUNCEONAlItY....cccoreeeeeererreeseeeesesreseeeessessesseesessesens
4.4 Common Front Panel Connector List & PiN-0UT ...
5. Hot-Swap Backplane (Optional)
5.1 4x3.5" HOt-SWaP BaCKPlaN ... sssssssse s sssssesssssessssssessenns
5.2 8x2.5" SAS Hot-swap Backplane.......sssssssssssssssssssssssssenns
5.3 8x2.5" Combo SAS / PCle SSD (NVMe) BaCKplan@.... o rcrerrenreneeresresesessesessessessensens
6. System INterCoONNECHION......ccciiiirieriernssss e s n s
6.1 Cable ROULING OVEIVIEW ... sssssssss s sssassssesns
6.2 Chassis INTEIrNAl Cables. ..t se s nenssans
6.2.1 Front Pan@l Cable.. ettt
6.2.2 INTrUSION SWItCH CabLe et ne s
6.2.3 L] 2 - 1 o =
6.2.4 SATA Power Adapter Cable ... ssssssssseens
6.2.5 MiNi=-SAS HD Cable Kit ..o isessesresessssssessessessessssssessessessssssssssssssssessessssssssssessessessens
7. Reliability, Serviceability, and Availability ........cccuumimsmmsmimsmininiensssssssssssssesssesasesnnns
7.1 Mean Time BEtWEEN FAILUIE ...ttt
7.2 ISY=T Y Tal=T- o1 1 TSP
8. ENVIronmMeNntal LIMItS c.ciiiciiisimrimsissmssmsssssmsssssss s sssssssssmsssmssmssssssmsssssssssmssssssnsmssnssmsnnsssnssnsan

Table of Contents




Table of Contents Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

8.1 System Office@ ENVIFONMENT ... sssssssssssesns 90
8.2 System Environmental TESHING ... ssessessessens 90
8.3 Intel” Server Chassis P4304XXMFEN2 / P4304XXMUXX Acoustic Level............... 91
8.3.1 Intel” Server Chassis P4304XXMFEN2 / P4304XXMUXX with Intel” Server Board
S2B00CWV ..coeeeeteesessessssssassessessessssssssse s s ssssssssssssssssssssssessssssssasssesssssssssesssssnssssssessessnssnsssessnsnssnsssesesnssnsssessnses 91
8.4 HTA Support for Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX with
INtel® Server Board S2600CW ........eereresensesssessessesessssssssssessessesssssssssessesssssssssssssessessssssssssssessessssnes 93

8.4.1 This table provides the HTA support configuration with the Intel® Server Board
S2600CW installed in the Intel® Server Chassis PA304AXXMFENZ........ccoormensensessesseessensessenns 93

8.4.2 This table provides the HTA support configuration with the Intel® Server Board
S2600CW installed in the Intel® Server Chassis P4304XXMUXX at fan normal state. ......... 95

8.43 This table provides the HTA support configuration with the Intel® Server Board
S2600CW installed in the Intel® Server Chassis P4304XXMUXX at fan fail state.......c.c...... 96

LT3 T 29

Vi



Intel® Server Chassis P4304XXMFENZ2 / P4304XXMUXX TPS List of Figures

List of Figures
Figure 1. Internal Chassis View of Intel” Server Chassis P4308XXMFEN2Z .........ccoouumersvomessssesssssesens 2
Figure 2. Internal Chassis View of Intel” Server Chassis P4308XXMUXX .....ccccc.omermmeesmmsssssessssnesess 3
FISUIE 3. ATX 2.2 1/O APEITUIE «..oceeeeeeeeeeeeeeeetreeseesessesssessse s s s s 4
Figure 4. Front Closed Chassis View for Fixed Hard Drives Configuration .........coennensenseneens 5
Figure 5. Front Closed Chassis View for Hot-swap Hard Drives Configuration .........coneereneen. 5
Figure 6. Front Panel Controls and INAICAtOrS ... sessessessessessssssssessenns 6
Figure 7. Back Panel Layout (with Fixed POWETr SUPPLY) c..ccreeeneneureereesesesessessesssessesssssssssssesssssssssssessesns 7
Figure 8. Back Panel Layout (with Hot-swap POWEr SUPPLY) ...ccverreeereemreemreeseeeessessseessessessesssesssessseseees 7
FIGUIE 9. FIXEA DIIVE TTAY wrvieuceurerreeeescesressessesssessessessesssessessessessssss s s sssesses s s sssssssssssssssssssesnenns 8
Figure 10. Four Fixed Drive Trays in P4304XXMFEN2 / PA304AXXMUXX ....counereurmrmmenmesessesssessesesseens 8
Figure 11. Tool-less Rails Mounting 5.25" CD-ROM DIiVe.....c.ccouerermrneennesessessesssessessessessssssessessssssssessenns 9
Figure 12. OptioNal RACK BEZEL........ ettt 9
Figure 13. Mechanical Drawing for 550W Power Supply ENCloSUre ... 11
Figure 14. Output Cable Harness for 550W POWEr SUPPLY ..coerererreenseressesseessesessessessessessessesssessessenns 12
Figure 15. Differential NOIiSE© TEST SETUP ..ot sessases 21
Figure 16. OUtPUL VOItAZE TiMING ... rcereeeecerrerreeeesessessesesssessessesessssssessssssssssssessssssssssssesss s ssssssessesssssssssesenns 22
Figure 17. Turn On/Off Timing (Power SUPPLY SigNalS)......ccoeererrerreenseresresseessesessessessessessessessssssessenns 23
Figure 18. PSON# Required Signal CharaCteriStiC. ... sssessessessssssessessessessses 25
Figure 19. 750W Power SUppPly OUtliNg DraWinNg .....oereereeseesesresresseesessessesssssessessessssssssessssssssssssessesns 26
Figure 20. Differential NOiSe TeSt SEUP ... 34
Figure 21. Turn On/Off Timing (Power SUPPLY SiNALS)....c.corereneemriesirsessesssesssessesssssesssessssssessens 35
Figure 22. PSON# Required Signal CharaCteriStiC......ssssssssssssesssssssssssssssssssssssessens 37
Figure 23. AC Power Supply Unit DIMension OVErVIEW........ssssssssssssssssssssssssssssenns 39
Figure 24. AC Power Cord SPeCifiCatioN....... s ssssssssssssssssssssees 46
Figure 25. Turn On/Off Timing (Power SUpply SigNaLls)......cenenesissessssesssssssssssssssesssssssessens 51
Figure 26. OULLINE DIaWiNg ... ssssssssns 56
Figure 27. AIrflOW Diagram ... ssssssssssss s ssss s s ssssssss s s ssssssssssees 56
Figure 28. Differential NOiSe TeSt SEtUP ... 65
Figure 29. Fixed Fans in Intel” Server Chassis P4304XXMFENZ.........cccomessmsessssssssssssssssssssnss 68
Figure 30. Hot-swap Fans in Intel” Server Chassis P4304XXMUXX....oceeesmmmeessssmssessssssessssnns 69
Figure 371. Front PAnel OVEIVIEW. ... sssssssssssssssssssss s ssssssssssssssssssssssssssssssessenns 70
Figure 32. Chassis Front Panel Cable ... ssssssssssssssssssssees 84
Figure 33. Intrusion SWItCh Cable.......rssrrcs s ssees 84
Figure 34. USB Cable DIaWing ... sssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnas 85
Figure 35. SATA Power Adapter Cable...... s ssssssssssssssssssssees 85

Vii



List of Figures Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Figure 36. Mini SAS HD Cable Kit ... ssssssssssssssssssssssssssssssssssenns 86

viii



Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS List of Tables

List of Tables
Table 1. Intel” Server Chassis P4304XXMFEN2/P4304XXMUXX Family Features........ccouc.uomeervonne. 1
Table 2. AXXELVRAIL and AXX3US5UPRAIL RaCK OPLiONS.......ocereermeereessesssessssssssesssesssssssssssssessssses 9
Table 3. Power Supply Cable LENGthS....... s sssssesnens 13
Table 4. PT Main POWEr CONNECION ... sssasssnens 13
Table 5. P2 Processor#1 POWer CONNECION ... ssssssssssssssssssssssssnees 14
Table 6. P3 Processor#T POWEr CONNECION ......crereeeeeessessesessessessesssssessessesssssssssessesssssssssessesssssssssesens 14
Table 7. Peripheral POWEr CONNECIOIS ... ssss s ssessssesssssssssesssnesssnens 14
Table 8. SATA POWET CONNECTON .....eueueereeeeseesresesesssessessessesssessesssssssssesssssessssssessessesssssssssessesssssssssessesssssssssesees 15
Table 9. Thermal REQUINEMENTS.......c.co e s s sees 15
Table 10. Power Factor Requirements for COMPULET SEIVErS ... seesssessseens 15
Table 171. AC INPUL VOItAZE RANGE ...t ssssse s ssssssssssssssssssse s sssssessens 16
Table 12. AC LiN€ HOLAUP TIME e e ssess e sssssssessseessssessssesssssssssessssesssens 16
Table 13. AC Line Sag Transient PerfOrmMancCe ... ssessesseasesssssssessessessessens 17
Table 14. AC Line Surge Transient PerformMancCe.......o o enenesnessesseessessessesssessessessssssssessssssssessessees 17
Table 15. Silver EfficienCy REQUITEMENT......... et s st 17
Table 16. Over Voltage ProteCtion LiMitS ... oeerereressesssressesesessessssessessessessssssessessessessssssssssessesssnns 18
Table 17. Loading CONAITIONS ... sessessesses s s ssesse s ssessesssssssssesssssssssessesnees 18
Table 18. Voltage REGUIATION LIMITS ..o ses e ssesse s s ssesssssans 19
Table 19. Transient LOad REQUIFEMENTS ... ssesssssesssssssssessessesssssssssesssssssssessesens 19
Table 20. Capacitive Loading CONAItIONS.......c.emrsisssssss s sssssssens 19
Table 27. RIPPLES QNA NOISE ...ttt s st s sttt 21
Table 22. Output VOItage TIMING ... sesssssss s sssssssssssssssases 21
Table 23. TUIN ON/OFf TIMING c.uccereeriiereeiess s ss s ses b 22
Table 24. OVEr CUMTENT LIMITS....oirreceercresisiseesessessesesssessessessesesssssssessessesssssssessessessssssssssessessesssssssesssssessesssnns 23
Table 25. PSON# Signal CharaCteriStiC .. eeresreeeesessessessessessessessessessessessssssssessessssssessesssssssssssessees 24
Table 26. PWOK Signal CharacCteriStiCs ... sssssssssssssssssssssens 25
Table 27. DC OULPUL CONNECION ..cureeeercerecerireeeeresesesesessesseasesessssessessessesssssssessessessesssssssessessesssssssssssssessenssnns 26
Table 28. LED CharacteriStiCs ... ssssssssssssssssssssssss s sssssssssssssssssssssens 27
Table 29. Power Supply LED FUNCIONALITY ... ssssssssssssssssssssssesnens 28
Table 30. Environmental REQUITEMENTS ... sssssessesssssssssessessesssssssssessssssssssessees 28
Table 31. Power Factor Requirements for COmputer SErvers. ... 29
Table 32. AC INPUt VOItaZE RANGE ......vverrirrirersercresesssssssssssss s ssssssss s sssssssssssssssssssasssases 29
Table 33. AC LiN€ HOLAUP TiME .o sessesssessessesssssssses s ssssssesse s ssssssesssssssssssssssssssessesnees 30
Table 34. AC Line Sag Transient PerformMance ........nsesessssssssssssssssssssssssssssssssssens 30
Table 35. AC Line Surge Transient PerformancCe....... o enenenessesnsessessessssssesssssessssssssessssssssessesees 30




List of Tables Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Table 36. Silver EfficienCy REQUIFEMENT ... snssesens 31
Table 37. MiNiMUumM LOAd RATINGS ...t ses s s seassas 31
Table 38. Voltage RegUIATION LIMITS ..t sesse et sesssssesssssnns 32
Table 39. Transient LoOad REQUIFEMENTS ... ssessessessessssssessessesssssssssessssssssssesnens 32
Table 40. Capacitive Loading CONITIONS. ... sssssessessssssans 32
Table 47. RIPPLES QNA NOISE .....cuieiecererrerreeeeees s s s 33
Table 42. TiMiNG REQUINEMIENTS ... s s ssesees 34
Table 43. Over CUrrent Prote@CtioN...... s 35
Table 44. Over Voltage Protection (OVP) LiMItS.....neneenessesssessessessssssessessessssssssssssessssssssssssesees 36
Table 45. PSON# Signal CharaCteriStiC ... et sessessesesssass 36
Table 46. PWOK Signal CharacCteriStiCS ... ssessessesessssssessessesssssesssssessssssans 37
Table 47. SMBAlert# Signal CharaCteriStiCS. ... sesssssessessessessessessssssssssssessees 38
Table 48. Specification Data for AC Power SUPPLY UNit.......oonnnrescsens s essesessesseseses 39
Table 49. AC Power Cord SPeCIfiCatiON ... eeeeeresreeeesessessessessessessesssssessesssssssssssessesssssssssesssssssssssessens 40
Table 50. DC Output POWET CONNECION ....cueeeeeeeeresresseeeesessessessssssessessessssssessesssssssssesssssesssssssssessesssssssssessens 40
Table 571. POWer SUPPLY STATUS LED ...ttt sesse s ssassens 41
Table 52. AC INPUL RATING c.ucvuceueereereeeesresresseseesessessesesssessessessssssessessesssssssses s ssssssessesssssssssesssssssssssessessssssessessens 42
Table 53. TYPICAl POWET FACTON ...ttt ses st s st sttt 42
Table 54. Platinum Efficiency REQUIFEMENT........ s 42
Table 55. AC Power HOldUP REUQIFEMENT ... ssssessesssssssssesssssssssssssssessessssssessessens 43
Table 56. Performance Criteria ... sssssssens 44
Table 57. AC Line Sag Transient PerfOrmMance ... ssssssssssssssssssssssssssssssssssssssses 45
Table 58. AC Line Surge Transient Performance.......msssssssssssssssssssssssssssssssssssses 45
Table 59. Load Ratings for Single 1600W Power Supply Unit....... 47
Table 60. Voltage Regulation LIMILS .....isssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 47
Table 61. Transient LOad REQUIFEMENTS ... sseses s st sesssssesesssans 47
Table 62. Capacitive Loading CONAItIONS.......ccemiessisssssssssssssssssssssssssssss s sssssssssssssssssssesens 48
Table 63. RiPPLE ANA NOISE ...t ssesses e s s 48
Table 64. TIMING REQUITEIMENT ...ttt sessess s s st s st sttt 50
Table 65. 1600W CRPS Cold Redundancy ThreShold........neeeenereresseeseesessessessessessessesssessessens 52
Table 66. PSON# Signal CharaCteriStiCS.....ssssssssssssssssssssssssssssssssssssssssssssssssssses 52
Table 67. PWOK Signal CharaCteriStiCs ... sssssssssssssssssssssssssssssssssssssens 53
Table 68. SMBALlert# Signal CharaCteriStiCS. ... 53
Table 69. OVer CUrrent Prot@CtioN....... s sssssssens 54
Table 70. Over Voltage Protection (OVP) LiMItS.....iniennsesesessssssssssssesssssssssssessssssssssssessees 54
Table 771. Thermal REQUINEMENTS ... ssesse s ssssesees 56
Table 72. Input Connector and Pin Assignment Diagrams........ourenenmnnsnsesesnsssssssssesssssssessessens 57




Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS List of Tables

Table 73. PDB Cable LENGN ...t s s sssssssnens 58
Table 74. P1 Baseboard POWEr CONNECTON ... s ssesssssessesssans 58
Table 75. PO Processor POWEr CONNECION ...t ssesse e ssssesseasessssssesssssessesssnss 59
Table 76. P71 Processor POWET CONNECION ........ererrereereeresesessssessessesesssss s ssessssssssssessessessesssssssessessessssns 59
Table 77. POWer SigNal CONNECION ...ttt 59
TabLE 78. P12 T2V CONNECTOLS .oeieereereeresieiseeresseasesessssssessessess s sssssessessessssssessessessssssssssssseasesssssssssssssessesssans 60
Table 79. P13-P16 T2V CONNECIOIS ...ureeerireereeresesesisessessessesessssessessessessssssessessesssssssssssssessessessssssssssessssssans 60
Table 80. P8, P9, P10, P11 Legacy Peripheral Power CONNECLOrS.......corenreneereeresseseneessesessessesessens 60
Table 81. P7 Legacy Peripheral POWEr CONNECTONS ... rerenrireerererensessesessessesessssssessessesssssssessessessesens 60
Table 82. SATA Peripheral POWer CONNECLOIS ... ssessssessssessssesssssssseens 61
Table 83. Remote Sense CoNNECtiON POINTS ... ssessesssass 61
Table 84. Remote SeNSE REQUIFEMENTS ... ssssessessessessssssessesssssssssessssssssssesens 61
Table 85. T2V Rail DiStriDULION. ...ttt 62
Table 86. Hard Drive 12V Rail Configuration OPtioNS.......cveereeneeseensesessesseessessessessessessessessssssessessens 62
Table 87. DC/DC Converters LOad RAtINGS......cooeererrereeesresnessessessessessssssessesssssssssssessesssssssssesssssssssessessens 63
TaDLE 88. 5VSB LOAAING ..cueieeereereurieireeressesses st ssesseasiss st sess s s st s bbbt b st ne st 63
Table 89. Voltage Regulation LIMITS ......ereneresreseesessessesessessessessssssssessessssssesssssessssssessessesssssssssesens 63
Table 90. Transient LOad REQUIFEMENTS ... seessssessssessssessssesssssssssessssessseens 64
Table 91. Capacitive Loading CONITIONS........c e ses s sessessesesssans 64
Table 92. RiPPLE ANA NOISE ... ssessesses s s s 65
Table 93. OULPUL VOItAZE TIMING ..ottt s et s sttt 65
Table 94. PDB Over Current Protection Limits / 240VA Protection ....neensivenevenssessssensanens 66
Table 95. Over Voltage Protection (OVP) LiMitS.....mneneressesesssessessessesssessessessssssssesssssessessessees 67
Table 96. System PWOK REQUIFEMENTS ... ssssssssssssssssssssssssens 67
Table 97. PDB AAAIESSING....cirerirsissesssssssssssssssssssessssssssssssssssssssssssssssss s s sessssssssssssssssssssssssssssssssesssssanes 67
Table 98. Power/Sleep LED FUNCLIONAL STAES ... sessssssssssssssssssesssssaes 71
Table 99. Front Panel LED FUNCHIONALITY ..ot ses s sessesseasesssnss 72
Table 100. CoONNECIOrs fOr BOAIAS ... ercrecrecrerssressressssessssessssessssesssessssessssessssessssessssessssensssensssensssenssnens 73
Table 107. Pin-out Signal DeSCriPtiON ... sssssssens 73
Table 102. Chassis INtruSion PiN=0Ut........rrersressress e ssessssessssessssessssessssessssessssessssenssnens 73
Table 103. Calculated Mean Time Between Failure — PA304XXMFEN2Z.......ccoovrereerensensereeresessensens 87
Table 104. Calculated Mean Time Between Failure — P4308XXMUXX with 750w PSU................. 88
Table 105. Calculated Mean Time Between Failure — P4308XXMUXX with 1600w PSU.............. 88
Table 106. Maximum Maintenance ProCeAure TIMES ... sssssessessesesss 89
Table 107. System Office ENVIronment SUMMAIY .......oeenssessssesssssssssssssssssssssssssssssesens 90
Table 108. Test Conditions at ACOUSEIC Lab ... ssessessesessssssessessessssssessessessessens 91
Table 109. System Configuration with PA304XXMFENZ ... sessssssssessssssssssssesens 91

Xi



List of Tables Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Table 110. Declared Acoustic Data of Intel” Server Chassis P4304XXMFEN2 Family with Intel’

Server Board S2B00CWV ... sesssssessesssssssssessessssssssssssssssssssssessessssssssssssssssssssssessesssssssssesssns 92
Table 111. System Configuration with PA304XXMUXX ......oeremmmmneenesesnessesssessessesssssessessesssssssssessens 92
Table 112. Declared Acoustic Data of Intel” Server Chassis P4304XXMUXX Family with Intel’

Server Board S2600CW ... s 93

Xii



Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS List of Tables

<This page is intentionally left blank.>

Xiii






Intel® Server Chassis P4304XXMFENZ2 / P4304XXMUXX TPS Product Overview

1. Product Overview

The Intel® Server Chassis P4A304XXMFEN2 / P4304XXMUXX is a 4U pedestal, 25" length
server chassis that is designed to support the Intel® Server Board S2600CW. This chapter
provides a high-level overview of the chassis features. Greater detail for each major chassis
component or feature is provided in the following chapters.

1.1 Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX
Design Features

The Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX makes extensive use of tool-less
hardware features and, depending on configuration and upgrade features, provides redundant
power supply and redundant cooling capability. The standard chassis configuration is
pedestal and it provides rackable feature.

1.2 Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX
Product Configurations

The Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX comes with the following
configurations:

= P4304XXMFEN2 — One 550W non-redundant fixed PSU, two non-redundant fixed
120mmx38mm system fans, and supports up to four 3.5" fixed hard drives. Supports
the Intel® Server Board S2600CW only.

= P4304XXMUXX — No pre-installed PSU, five redundant hot-swap 80mmx38mm system
fans, and supports up to four 3.5" fixed hard drives. Supports the Intel® Server Board
S2600CW only. Optional 750W and 1600W PSUs are supported and available
separately.

The following table summarizes the features for all chassis combinations.

Table 1. Intel® Server Chassis P4304XXMFEN2/P4304XXMUXX Family Features

Configuration P4304XXMFEN2 | P4304XXMUXX
Intel® Server Board Intel® Server Board S2600CW
Support
Power 550W non-redundant fixed power High current PDB installed, no power supply
supply installed. 750W and 1600W hot-swap power
supplies are supported but need to order
separately.
System Cooling Two 120mmx38mm non-redundant Five 80mmx38mm redundant hot-swap fans
fans
Peripherals Bays Three (3) half height 5-1/4" bays for optical devices.
Drive Bays Includes one fixed drive bay. Supports up to four 3.5" fixed hard drives.
Expansion Slots Supports up to six (6) full height, full length PCI form factor cards mechanically.
Front Panel Power Button with LED, Reset Button, NMI Button, ID Button with LED, four NIC LEDs,
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Configuration

P4304XXMFEN2 |

P4304XXMUXX

port

Hard drive activity LED, System status LED, two USB ports, Optional front serial port/VGA

Appearance

Color: Cosmetic black (GE 701 or equivalent), service Intel blue, hot swap Intel green.
Support for Intel standard front panel or LCD

Dimensions Pedestal

17.24in (438 mm) x 6.81 in (173mm) x 25 in (612 mm) (Height X Width X Depth)

1.3
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Intel® Server Chassis P4304XXMFEN2 View
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550W Fixed Power Supply

1/0 Ports

Alternate RMM4 Knockout

PCl Add-in Board Slot Covers

AC Input Power Connector

Serial Port Knockout

A Kensington* Cable Lock Mounting Hole
Padlock Loop

Alternate RMM4 Knockout

Front Control Panel

5.25" Peripheral Bays

CPU Zone System Fan (Fixed System Fan 2)
Fixed Hard Drive Carrier Tray

PCI Zone System Fan (Fixed System Fan 1)
PCI Card Retainer

Figure 1. Internal Chassis View of Intel® Server Chassis P4308XXMFEN2
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1.4 Intel® Server Chassis P4304XXMUXX View
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Filler for Hot-swap Power Supply (only one in A or B position)
Filler for Hot-swap Power Supply (only one in A or B position)
1/O Ports

Alternate RMM4 Knockout

PCl Add-in Board Slot Covers

Serial Port Knockout

A Kensington* Cable Lock Mounting Hole

Padlock Loop

Alternate RMM4 Knockout

Hot-swap System Fan 5

Front Control Panel

Hot-swap System Fan 4

5.25" Peripheral Bays

Hot-swap System Fan 3

Hot-swap System Fan 2

Fixed Hard Drive Carrier Tray

Hot-swap System Fan 1

PCI Card Retainer

Figure 2. Internal Chassis View of Intel® Server Chassis P4308XXMUXX
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1.5 Chassis Security

A variety of chassis security options are provided at the system level:

= Aremovable padlock loop at the rear of the system access cover can be used to
prevent access to the microprocessors, memory, and add-in cards. A variety of lock
sizes can be accommodated by the 0.270-inch diameter loop.

= AKensington* cable lock mounting hole is provided on the rear chassis I/O panel.

= A chassis intrusion switch is provided, allowing server management software to detect
unauthorized access to the system side cover.

= In hot-swap hard drives configuration, a door lock is provided on the front bezel
assembly with the door to prevent access to the hot-swap hard drives and the interior
of the chassis.

Note: See the Technical Product Specification appropriate to the server board for a
description of BIOS and management security features for each specific supported platform.
Technical product specifications can be found at http://www.intel.com/support.

1.6 1/0 Panel

All input/output (I/O) connectors are accessible from the rear of the chassis. The SSI E-bay
3.61-compliant chassis provides an ATX 2.2-compatible cutout for I/O shield installation.
Boxed Intel” server boards provide the required I/O shield for installation in the cutout. The
I/O cutout dimensions are shown in the following figure for reference.

R 0.039 MAX, TYP
\r 0.100 Min keepout around opening

T 1

1.750 +0.008 /0 Aperture Baseboard Datum oo/

Rl
(0.150) % (0650)

6.250 +0.008 } 5.196 +0.010
Figure 3. ATX 2.2 /O Aperture

1.7 Front Bezel Features

There are two types of front bezel assembly in the Intel” Server Chassis P4304XXMFEN2 /
P4304XXMUXX.
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1. Front bezel assembly for P4304XXMFEN2

[

AF005187

Figure 4. Front Closed Chassis View for Fixed Hard Drives Configuration

2. Front bezel assembly for P4304XXMUXX

A. Security Lock

Figure 5. Front Closed Chassis View for Hot-swap Hard Drives Configuration

Both pedestal front bezels are constructed of molded plastic and attach to the front of the
chassis with three clips on the right side and two snaps on the left. The snaps at the left attach
behind the access cover, thereby preventing accidental removal of the bezel. The bezel can
only be removed by first removing the server access cover. This provides additional security to
the hard drive and peripheral bay area.

For the front bezel assembly for fixed hard drives configuration, removing the bezel, there is
an EMI shield covering the fixed hard drive bay area.
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For the front bezel assembly for hot-swap hard drive configuration, the bezel includes a
key-locking door that covers the drive cage area and allows access to hot-swap drives when a
hot-swap drive cage is installed.

Note: The chassis P4304XXMUXX is configured for fixed hard drive support by default, and
supports hot-swap drive bay(s) as upgrade options.

The peripheral bays are covered with plastic snap-in cosmetic pieces that must be removed to
add peripherals to the system. Front panel buttons and lights are located above the peripheral
bays.

1.8 Front Panel Overview

This Front Control Panel conforms to SSI Specification with one exception that up to four LAN
act/link LEDs are supported. The common front panel can support either the standard SSI
2x12 cable interconnect (two LAN ports) or an Intel customized 2x15 cable interconnect (four
LAN ports). The Intel® Server Board S2600CW uses 2x12 pin Front Control Panel connector.

The Front Control Panel has the following features:

= Power button with integrated power LED (green)
= System ID with integrated ID LED (blue)

= System Status LED (green/amber)

= System Reset button

= HDD activity LED

» Four NIC activity/link LEDs

= NMI button

» Two USB 3.0 ports

The following figure shows the layout of the Front Control Panel of the Intel” Server Chassis
P4304XXMFEN2/P4304XXMUXX.

<> = e

0 é@@e

AF006770

Reserved D | NMI Button

B | USB connectors | E | System Reset Button

ID Button F | Power Button

Figure 6. Front Panel Controls and Indicators
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1.9 Back Panel Overview

The following figure shows the layout of Back Panel with fixed power supply and hot-swap
redundant power supplies.
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Fixed Power Supply
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Serial-B Port (Optional)

10 Connectors

RMM4 NIC (Optional)
Add in PCl-e cards

RMM4 NIC Port (Optional)

Kensington* Cable Lock Mounting Hole

I o ™m

Padlock Loop

Power Connector
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Figure 7. Back Panel Layout (with Fixed Power Supply)

i
o[éaos

77 |0

oL

RQALLLARL LA LL L ==
VSIS RTIIRIRINIIIIIIS L
VARSI ARRR TSR ININEss 751 ]
VST ITS RN R ISR NR NI
SILLLLLALL LA LLLL L
SILILTLA XL E LT
AALLLLL AL LI E L LL LA
@ M . /o c 7
rassy onnections
¢/
7 @ ® ® ®

AF006567

A/B | Hot-swap Power Supply Filler F RMM4 NIC Port (Optional)
(may only have one)

C 10 Connectors G Serial-B Port (Optional)
RMM4 NIC (Optional) H Kensington* Cable Lock Mounting Hole
E Add in PCl-e cards | Padlock Loop

Note: There may be only one filler available at position A and B.

Figure 8. Back Panel Layout (with Hot-swap Power Supply)
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1.10 Standard Fixed Drive Trays

The Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX supports up to eight 3.5" fixed
Hard Disk Drive trays. The default configuration may include four drive trays. You can secure
each of the drives on the drive trays with screws, and install the drive trays in the chassis

without a tool.

Figure 9. Fixed Drive Tray

[ LR TN

@ {

o
e )l = = JOICIO)

f~cco~ooo —~
[O3zs3:30)
| ooollooco
(f 000,000
Ooooﬁaoo
D cocolfooco a
t ©00A000
CHEGHe
coolfooo a
[e]

[e)

mn— 0
R
K i
i i

| SIS [ e U e

o o

L

il

[

Figure 10. Four Fixed Drive Trays in P4304XXMFEN2 / P4304XXMUXX
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1.11 Peripheral Bays

Three 5.25-in half-height drive bays are available for CD/DVD-ROM or tape drives as well as
one 3.5-inch removable media drive bay. Drive installation is tool-less and requires no screws.

AF003538

Figure 11. Tool-less Rails Mounting 5.25" CD-ROM Drive

1.12 Rack Options

The Intel” Server Chassis P4304XXMFEN2 / P4304XXMUXX can be converted to rack system
with the rack bezel and rack rail options.

= AUPBEZEL4UF: Rack bezel kit for converting P4000 pedestal server chassis to rack
chassis, including bezel frame and two rack handles.

= AUPBEZEL4UD: Rack bezel accessory for P4000 chassis in rack configuration, including

security door only.

AF005241

Figure 12. Optional Rack Bezel

Rack rail options include AXXELVRAIL and AXX3U5UPRAIL.

Table 2. AXXELVRAIL and AXX3U5UPRAIL Rack Options

AXXELVRAIL

AXX3U5UPRAIL

3U to 5U compatible

Tool-less chassis attachment (optional screws)
Tools required to attach rails to rack

1/2 extension from rack

3U to 5U compatible

Tool-less installation

Full extension from rack

Stab in system installation

Optional cable management arm support
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Caution: THE MAXIMUM RECOMMENDED SERVER WEIGHT FOR THE RACK RAILS CAN BE
FOUND at http://www.intel.com/support/motherboards/server/sb/CS-033655.htm.
EXCEEDING THE MAXIMUM RECOMMENDED WEIGHT OR MISALIGNMENT OF THE SERVER
MAY RESULT IN FAILURE OF THE RACK RAILS HOLDING THE SERVER. Use of a mechanical
assist to install and align server into the rack rails is recommended.
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2. Chassis Power Subsystem

The Intel” Server Chassis P4304XXMFEN2 includes a 550W fixed power supply which directly
wired to the server board. The Intel” Server Chassis P4304XXMUXX supports one or two
750W/1600W Cold Redundant Power Supplies. The power supplies are plugged into a Power
Distribution Board.

2.1 550W Power Supply

This 550W power supply specification defines a non-redundant power supply that supports
pedestal entry server systems. The 550W power supply has 7 outputs; 3.3V, 5V, 12V1, 12V2,
12V3,-12V, and 5Vsb, with no less than 550W. The power supply has an AC input and be
power factor corrected.

2.1.1 Mechanical Overview

The power supply size is 98mm x 150mm x 160mm (H x W x D) and has a wire harness for the
DC outputs. The AC plugs directly into the external face of the power supply.
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Figure 13. Mechanical Drawing for 550W Power Supply Enclosure
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2.1.1.1 550W Power Supply Output Wire Harness
Listed or recognized component appliance wiring material (AVLV2), CN, rated min 85°C shall

be used for all output wiring.

:
F

\\_era length from shest matal

Figure 14. Output Cable Harness for 550W Power Supply
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Table 3. Power Supply Cable Lengths

Chassis Power Subsystem

From Length (mm) To connector # No of pins Description

Power Supply cover exit hole |280 P1 24 Baseboard Power Connector

Power Supply cover exit hole (300 P2 Processor O connector

Power Supply cover exit hole (500 P3 Processor 1 connector

Power Supply cover exit hole |500 P4 SATA Peripheral Power
Connector for 5.25"

Extension from P4 100 P5 5 SATA Peripheral Power
Connector for 5.25"

Extension from P5 100 P6 4 Peripheral Power Connector
for 5.25"

Power Supply cover exit hole |600 P7 4 1x4 Legacy HSBP Power
Connector

Extension from P7 75 P8 4 1x4 Legacy HSBP Power
Connector

Power Supply cover exit hole |700 P9 4 1x4 Legacy HSBP Power/Fixed
HDD Adapter Connection

Extension from P9 75 P10 4 1x4 Legacy HSBP Power/Fixed
HDD Adapter Connection

2.1.1.1.1

Main Power Connector (P1)

= Connector housing: 24- Pin Molex Mini-Fit Jr 39-01-2245 (94V2) or equivalent
= Contact: Molex Mini-Fit Jr, Crimp 5556 or equivalent

Table 4. P1 Main Power Connector

Pin Signal 18 awg color Pin Signal 18 awg color

1 +3.3VDC Orange 13 +3.3VDC Orange
2 +3.3VDC Orange 14 -12 vDC Blue

3 COM Black 15 COM Black

4 +5VDC* Red 16 PSON# Green
5 COM Black 17 COM Black

6 +5VDC Red 18 CcoM Black

7 COM Black 19 COM Black

8 PWR OK Gray 20 Reserved N.C.

9 5VSB Purple 21 +5VDC Red

10 +12V3 Yellow/Black 22 +5VDC Red

11 +12V3 Yellow/Black 23 +5VDC Red

12 +3.3VDC Orange 24 COM Black

Note: 3.3V remote sense shall be double crimped into pin 13 if needed to meet regulation

limits.

13
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2.1.1.1.2 Processor/Memory Power Connector (P2)

= Connector housing: 8-Pin Molex 39-01-2085 (94V2) or equivalent
= Contact: Molex, Mini-FitJr, HCS, 44476-1111 or equivalent

Table 5. P2 Processor#1 Power Connector

Pin Signal 18 awg color Pin Signal 18 awg color
1 COM Black 5 +12V1 Yellow
2 COM Black 6 +12V1 Yellow
3 COM Black 7 +12V1 Yellow
4 COM Black 8 +12V1 Yellow
2.1.1.1.3 Processor/Memory Power Connector (P3)

= Connector housing: 8- Pin Molex 39-01-2085 (94V2) or equivalent
= Contact: Molex, Mini-Fit Jr, HCS, 44476-1111 or equivalent

Table 6. P3 Processor#1 Power Connector

Pin Signal 18 awg color Pin Signal 18 awg color
1 COM Black 5 +12V2 Yellow
2 COM Black 6 +12V2 Yellow
3 COM Black 7 +12V2 Yellow
4 COM Black 8 +12V2 Yellow

2.1.1.1.4 Peripheral Power Connectors (P6,7,8,9,10)
= Connector housing: Amp 1-480424-0 or equivalent

= Contact: Amp 61314-1 contact or equivalent

Table 7. Peripheral Power Connectors

Pin Signal 18 AWG Color
1 +12V3 Yellow/Black
2 COM Black
3 COM Black
4 +5VDC Red

2.1.1.1.5 SATA Hard Drive Power Connectors (P4, P5)

= Connector housing: JWT A3811HO00-5P (94V2) or equivalent;
= Contact: JWT A3811TOP-0D or equivalent

14
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Table 8. SATA Power Connector

Chassis Power Subsystem

Pin Signal 18 AWG Color
1 +3.3V Orange
2 COM Black
3 +5VDC Red
4 COM Black
5 +12V3 Yellow/Black
2.1.2 Temperature Requirements

The power supply shall operate within all specified limits over the To, temperature range.

Table 9. Thermal Requirements

Item Description Min Max Units
Top Operating temperature range. 0] 50 oC
Thon-op Non-operating temperature range. -40 70 eC
Altitude Maximum operating altitude. 3000 meters

2.1.3 AC Input Requirements
2.1.3.1 Power Factor

The power supply meets the power factor requirements stated in the Energy Star* Program
Requirements for Computer Servers. These requirements are stated below.

Table 10. Power Factor Requirements for Computer Servers

20% load 50% load 100% load
Power factor 0.8 0.9 0.95

Output power

Tested at 230VAC, 50Hz and 60Hz and 115VAC, 60Hz.

Tested according to Generalized Internal Power Supply Efficiency Testing Protocol Rev 6.4.3. This is posted at
http://efficientpowersupplies.epri.com/methods.asp.

2.1.3.2 AC Inlet Connector
The AC input connector is an IEC 320 C-14 power inlet. This inlet is rated for T0A/250VAC.

2.1.3.3 AC Input Voltage Specification

The power supply operates within all specified limits over the following input voltage range.
Harmonic distortion of up to 10% of the rated line voltage does not cause the power supply to
go out of specified limits. Application of an input voltage below 85VAC does not cause
damage to the power supply, including a blown fuse.

15
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Table 11. AC Input Voltage Range

Parameter Min Rated Vmax Start up vac Power off vac
Voltage (110) 90 Vims 100-127 Vims | 140 Vims 85VAC +/-4VAC | 70VAC +/-5VAC
Voltage (220) 180 Vims 200-240 Vims | 264 Vims
Frequency 47 Hz 50/60 63 Hz

Notes:

1. Maximum input current at low input voltage range shall be measured at 90VAC, at max load.
2. Maximum input current at high input voltage range shall be measured at 180VAC, at max load.
3. This requirementis not to be used for determining agency input current markings.

2.1.3.4 AC Line Dropout/Holdup

An AC line dropout is defined to be when the AC input drops to OVAC at any phase of the AC
line for any length of time. During an AC dropout the power supply meets dynamic voltage
regulation requirements. An AC line dropout of any duration does not cause tripping of
control signals or protection circuits. If the AC dropout lasts longer than the holdup time the
power supply recovers and meets all turn on requirements. The power supply meets the AC
dropout requirement over rated AC voltages and frequencies. A dropout of the AC line for any
duration does not cause damage to the power supply.

Table 12. AC Line Holdup Time

Loading Holdup Time
75% 12msec

2.1.3.5 AC Line Fuse

The power supply has one line fused in the single line fuse on the line (Hot) wire of the AC
input. The line fusing is acceptable for all safety agency requirements. The input fuse is a slow
blow type. AC inrush current does not cause the AC line fuse to blow under any conditions. All
protection circuits in the power supply do not cause the AC fuse to blow unless a component
in the power supply has failed. This includes DC output load short conditions

2.1.3.6 AC Line Leakage Current
The maximum leakage current to ground for each power supply is 3.5mA when tested at
240VAC.

2.1.3.7 AC Line Transient Specification

AC line transient conditions are defined as “sag” and “surge” conditions. “Sag” conditions are
also commonly referred to as “brownout”, these conditions is defined as the AC line voltage
dropping below nominal voltage conditions. “Surge” is defined to refer to conditions when the
AC line voltage rises above nominal voltage.

The power supply meets the requirements under the following AC line sag and surge
conditions.

16
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Table 13. AC Line Sag Transient Performance

AC Line Sag (10sec interval between each sagging)

Duration Sag Operating AC Voltage Line Frequency Performance Criteria
0to1/2 AC 95% Nominal AC Voltage ranges | 50/60Hz No loss of function or performance
cycle
>1AC cycle >30% [ Nominal AC Voltage ranges | 50/60Hz Loss of function acceptable, self

recoverable

Table 14. AC Line Surge Transient Performance

AC Line Surge
Duration Surge Operating AC Voltage Line Frequency Performance Criteria
Continuous 10% Nominal AC Voltages 50/60Hz No loss of function or performance
0to 2 AC 30% Mid-point of nominal AC 50/60Hz No loss of function or performance
cycle Voltages
2.1.3.8 Power Recovery

The power supply recovers automatically after an AC power failure. AC power failure is
defined to be any loss of AC power that exceeds the dropout criteria.

2.1.4 Efficiency

The following table provides the required minimum efficiency level at various loading
conditions. These are provided at three different load levels; 100%, 50% and 20%. Output
shall be load according to the proportional loading method defined by 80 Plus in Generalized
Internal Power Supply Efficiency Testing Protocol Rev 6.4.3. This is posted at
http://efficientpowersupplies.epri.com/methods.asp.

Table 15. Silver Efficiency Requirement

Loading 100% of maximum 50% of maximum 20% of maximum

Minimum Efficiency 85% 88% 85%

The power supply passes with enough margins to make sure in production all power supplies
meet these efficiency requirements.

2.1.4.1 Standby Efficiency

When in standby mode, the power supply draws less than 1W AC power with T00mA of
5Vstandby load. This is tested at 115VAC/60Hz and 230VAC/50Hz.

17
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2.1.5
2.1.5.1

DC Output Specification

Output Power/Currents

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

The following tables define the minimum power and current ratings. The power supply meets
both static and dynamic voltage regulation requirements for all conditions.

2.1.5.2

Notes:

p w N

Table 16. Over Voltage Protection Limits

Parameter Min Max. Peak Unit

3.3V 0.5 18.0 A
5V 0.3 15.0 A
12V1 0.7 24.0 28.0 A
12V2 0.7 24.0 28.0 A
12V3 1.5 18.0

-12V 0.0 0.5 A
5Vstby 0.0 3.0 3.5 A

Max combined power for all output shall not exceed 550W.

Peak combined power for all outputs shall not exceed 630W for 20 seconds.
Max combined power of 12V1, 12V2 and 12V3 shall not exceed 530W.
Max combined power on 3.3V and 5V shall not exceed 120W.

Cross Loading

The power supply maintains voltage regulation limit when operated over the following cross
loading conditions.

Table 17. Loading Conditions

3.3V 5.0V 12V1 12V2 12V3 =12V 5.0Vstby Total 12V 3.3V/5V
Power Power Power

Load1 18 12.1 12 12 11.7 0] 0.3 550 428 120
Load?2 13.5 15 12 12 11.2 0.5 0.3 549 422 120
Load3 2.5 2 20 20 4.2 0] 0.3 550 530 18
Load4 2.5 2 13.1 131 18 0] 0.3 550 530 18
Load5 0.5 0.3 15 15 6.5 0.5 3 462 438 3
Load6 16 4 1 1 3.5 0] 0.3 140 66 73
Load7 16 13 1 1 9 0.5 3 271 132 118
2.1.5.3 Standby Output

The 5VSB output is present when an AC input greater than the power supply turn on voltage is
applied.
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2.1.5.4 Voltage Regulation

The power supply output voltages stay within the following voltage limits when operating at
steady state and dynamic loading conditions. These limits include the peak-peak ripple/noise.
These shall be measured at the output connectors.

Table 18. Voltage Regulation Limits

Parameter Tolerance Min Nom Max Units
+3.3V - 3%/+5% +3.20 +3.30 +3.46 Vrms
+5V - 4%/+5% +4.80 +5.00 +5.25 Vrms
+12V1 - 4%/+5% +11.52 +12.00 +12.60 Vrms
+12V2 - 4%/+5% +11.52 +12.00 +12.60 Vrms
+12V3 - 4%/+5% +11.52 +12.00 +12.60 Vrms
-12v -10%/+10% -13.20 -12.00 -10.80 Vrms
+5VSB - 4%/+5% +4.80 +5.00 +5.25 Vrms

2.1.5.5 Dynamic Loading

The output voltages remain within limits specified for the step loading and capacitive loading
specified in the table below. The load transient repetition rate is tested between 50Hz and
5kHz at duty cycles ranging from 10%-90%. The load transient repetition rate is only a test
specification. The A step load may occur anywhere within the MIN load to the MAX load
conditions.

Table 19. Transient Load Requirements

Output A Step Load Size Load Slew Rate Test capacitive Load
(See note 2)
+3.3V 6.0A 0.5 A/usec 970 uF
+5V 4.0A 0.5 Afusec 400 pF
12V1+12V2 +12V3 23.0A 0.5 A/usec 2200 pF 2
+5VSB 0.5A 0.5 A/usec 20 uF

Notes:
1. Step loads on each 12V output may happen simultaneously.
2. The +12V should be tested with 2200uF evenly split between the four +12V rails
3. This will be tested over the range of load conditions in section 2.1.5.2.

2.1.5.6 Capacitive Loading

The power supply is stable and meets all requirements with the following capacitive loading
ranges.

Table 20. Capacitive Loading Conditions

Min Max Units

5000 WF

Output
+3.3V

250
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Output Min Max Units
+5V 400 5000 pF
+12V 500 8000 uF
=12V 1 350 uF
+5VSB 20 350 pF

2.1.5.7 Grounding

The output ground of the pins of the power supply provides the output power return path.
The output connector ground pins are connected to the safety ground (power supply
enclosure). This grounding is well designed to ensure passing the max allowed Common Mode
Noise levels.

The power supply is provided with a reliable protective earth ground. All secondary circuits
are connected to protective earth ground. Resistance of the ground returns to chassis does
not exceed 1.0 mQ. This path may be used to carry DC current.

2.1.5.8 Residual Voltage Immunity in Standby Mode

The power supply is immune to any residual voltage placed on its outputs (Typically a leakage
voltage through the system from standby output) up to 500mV. There is neither additional
heat generated, nor stressing of any internal components with this voltage applied to any
individual or all outputs simultaneously. It also does not trip the protection circuits during turn
on.

The residual voltage at the power supply outputs for no load condition does not exceed
100mV when AC voltage is applied and the PSON# signal is de-asserted.

2.1.5.9 Common Mode Noise

The Common Mode noise on any output does not exceed 350mV pk-pk over the frequency

band of 10Hz to 20MHz.

The measurement is made across a 100Q resistor between each of DC outputs, including
ground at the DC power connector and chassis ground (power subsystem enclosure).

The test setup shall use a FET probe such as Tektronix model P6046 or equivalent.

2.1.5.10 Ripple/Noise

The maximum allowed ripple/noise output of the power supply is defined in below table 20.
This is measured over a bandwidth of 10Hz to 20MHz at the power supply output connectors.
A 10uF tantalum capacitor in parallel with a 0.1uF ceramic capacitor is placed at the point of
measurement.
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Table 21. Ripples and Noise

Chassis Power Subsystem

+3.3V +5V +12V1,2,3 -12V +5VSB
50mVp-p 50mVp-p | 120mVp-p 200mVp-p 50mVp-p
The test setup shall be as shown below.
o P Your T T LOAD MUST BE
- o ISOLATED FROM
O— iR ey [1 T T | % | me cromoor

i

AC GROUND

GENERAL NOTES:

1.

2.
3.

LOAD THE OUTPUT WITH I
LOAD CURRENT.

CONNECT THE PROBES AS

REPEAT THE MEASUREMENT,
MAXIMUM LOAD ON THE OU

THE
.;uél SUPP

TS MINIMUM

SHOWN .
S WITH THE
TPUT.

LY

SCOPE

SCOPE NOTE:
USE A TEKTRONIX 7834 OSCILLOSCOPE WITH 7A13 AND
DIFFERENTIAL PROBE P6055 OR EQUIVALENT.

Figure 15. Differential Noise Test Setup

Note: When performing this test, the probe clips and capacitors should be located close to the

load.

2.1.5.11

Timing Requirements

These are the timing requirements for the power supply operation. The output voltages rise
from 10% to within regulation limits (Tvout rise) within 2 to 50ms, except for 5VSB - it is allowed
to rise from 1 to 25ms. The +3.3V, +5V and +12V1, +12V2, +12V3 output voltages start to rise
approximately at the same time. All outputs rise monotonically. Each output voltage reach
regulation within 50ms (Tout on) Of each other during turn on the power supply. Each output
voltage fall out of regulation within 400ms (Tvout off) Of €ach other during turn off. Table 22
shows the timing requirements for the power supply being turned on and off by the AC input,
with PSON held low and the PSON signal, with the AC input applied. All timing requirements
are met for the cross loading condition in Table 17.

Table 22. Output Voltage Timing

Item Description MIN MAX UNITS
Tvout_rise Output voltage rise time from each main output. 2 50 ms
Output rise time for the 5Vstby output. 1 25 ms
Tvout_on All main outputs must be within regulation of 50 ms
each other within this time.
T vout_off All main outputs must leave regulation within 400 ms
this time.
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Figure 16. Output Voltage Timing
Table 23. Turn On/Off Timing
ltem Description MIN MAX UNITS
Tsb_on_delay Delay from AC being applied to 5VSB being within regulation. 1500 ms
T ac_on_delay Delay from AC being applied to all output voltages being within 2500 ms
regulation.
Tvout_holdup Time all output voltages stay within regulation after loss of AC. 13 ms
Tested at 75% of maximum load.
Tpwok_holdup Delay from loss of AC to de-assertion of PWOK. Tested at 75% 12 ms
of maximum load.
Tpson_on_delay Delay from PSON# active to output voltages within regulation 5 400 ms
limits.
T pson_pwok Delay from PSON# deactivate to PWOK being de-asserted. 50 ms
Tpwok_on Delay from output voltages within regulation limits to PWOK 100 500 ms
asserted at turn on.
T pwok_off Delay from PWOK de-asserted to output voltages (3.3V, 5V, 1 ms
12V, -12V) dropping out of regulation limits.
Towok_low Duration of PWOK being in the de-asserted state during an 100 ms
offfon cycle using AC or the PSON signal.
Tsb_vout Delay from 5VSB being in regulation to O/Ps being in regulation | 10 1000 ms
at AC turn on.
T5vsB_holdup Time the 5VSB output voltage stays within regulation after loss 70 ms
of AC.
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Figure 17. Turn On/Off Timing (Power Supply Signals)
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2.1.6 Protection Circuits

Protection circuits inside the power supply causes only the power supply’s main outputs to

shut down. If the power supply latches off due to a protection circuit tripping, an AC cycle OFF

for 15sec and a PSON* cycle HIGH for 1sec able to reset the power supply.

2.1.6.1 Current Limit (OCP)

Below are over current protection limits for each output. If the current limits are exceeded the
power supply shuts down and latch off. The latch will be cleared by toggling the PSON* signal
or by an AC power interruption. The power supply does not be damaged from repeated power
cycling in this condition. -12V and 5VSB is protected under over current or shorted conditions
so that no damage can occur to the power supply. 5Vsb will be auto-recovered after removing

OCP limit.

Table 24. Over Current Limits

Output Min OCP Max OCP
+3.3V 22A Meet 240VA
+5V 16 A 30A
+12V1,2 29A 36A
+12V3 (240VA limited) 185 A 20A
-12Vv No damage
5Vstby No damage
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Over Voltage Protection (OVP)

The power supply over voltage protection is locally sensed. The power supply shuts down and
latch off after an over voltage condition occurs. This latch is cleared by toggling the PSON*
signal or by an AC power interruption. The table below contains the over voltage limits. The
values are measured at the output of the power supply’s pins. The voltage shall never exceed
the maximum levels when measured at the power pins of the power supply connector during
any single point of fail. The voltage shall never trip any lower than the minimum levels when
measured at the power pins of the power supply connector. 5VSB will be auto-recovered after
removing OVP limit.

Table 24. Over Voltage Protection (OVP) Limits

Output Voltage MAX (V)
+3.3V 4.5
+5V 6.5
+12V1,2,3 14.5
+5VSB 6.5

Over Temperature Protection (OTP)
The power supply will be protected against over temperature conditions caused by loss of fan
cooling or excessive ambient temperature. In an OTP condition the PSU will shut down.
Control and Indicator Functions

The following sections define the input and output signals from the power supply.
Signals that can be defined as low true use the following convention: Signal# = low true

PSON# Input Signal

The PSON* signal is required to remotely turn on/off the power supply. PSON* is an active low
signal that turns on the +3.3V, +5V, +12V1, +12V2, +12V3, and -12V power rails. When this
signal is not pulled low by the system, or left open, the outputs (except the +5VSB) turn off.
This signal is pulled to a standby voltage by a pull-up resistor internal to the power supply.
Refer to Figure 17 for the timing diagram.

Table 25. PSON# Signal Characteristic

Signal Type Accepts an open collector/drain input from the system.
Pull-up to VSB located in power supply.
PSON# = Low ON
PSON# = High or Open OFF
MIN MAX
Logic level low (power supply ON) ov 1.0V
Logic level high (power supply OFF) 2.0V 5.25V
Source current, Vpson = low 4mA
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Signal Type Accepts an open collector/drain input from the system.
Pull-up to VSB located in power supply.
Power up delay: Tpson_on_delay 5msec 400msec
PWOK delay: T pson_pwok 50msec
0.3V < Hysteresis < 1.0V
Disabled In 1.0-2.0V input voltages range is required
<1.0VPS >2.0VPS
is enabled @ is
@ disabled
=
Enabled @
|
[
ov 1.0V 2.0V 5.25V
Figure 18. PSON# Required Signal Characteristic
2.1.7.2 PWOK (Power OK) Output Signal

PWOK is a power OK signal and will be pulled HIGH by the power supply to indicate that all

the outputs are within the regulation limits of the power supply. When any output voltage falls

below regulation limits or when AC power has been removed for a time sufficiently long so

that power supply operation is no longer guaranteed, PWOK will be de-asserted to a LOW

state. Refer to Figure 27 for a representation of the timing characteristics of PWOK. The start

of the PWOK delay time shall inhibited as long as any power supply output is in current limit.

Table 26. PWOK Signal Characteristics

Signal Type Open collector/drain output from power supply.
Pull-up to VSB located in system.
PWOK = High Power OK
PWOK = Low Power Not OK
MIN MAX
Logic level low voltage, Isink=4mA ov 0.4V
Logic level high voltage, Isource=200pA 2.4V 5.25V
Sink current, PWOK = low 4mA
Source current, PWOK = high 2mA
PWOK delay: Tpwok_on 100ms 500ms
PWOK rise and fall time 100usec
Power down delay: T pwok_off 1ms
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2.2 750W Power Supply (Optional)

This specification defines a 750W redundant power supply that supports server systems. This
power supply has 2 outputs; 12V and 12V standby. The AC input is auto ranging and power
factor corrected.

2.2.1 Mechanical Overview

The physical size of the power supply enclosure is 39/40mm x 74mm x 185mm. The power
supply contains a single 40mm fan. The power supply has a card edge output that interfaces
with a 2x25 card edge connector in the system. The AC plugs directly into the external face of
the power supply. Refer to the following Figure. All dimensions are nominal.

Airflow direction

»  3mm
B25 A25 Retention Latch——> v

FCl 2x25 card 185mm ]

edge connector e 73.5mm
10035388-102 !

B1 'Y /ﬁ'
TTmm- 40mm fan
O
v | 39mm : !
/[\
8.5mm

Figure 19. 750W Power Supply Outline Drawing

2.2.1.1 DC Output Connector

The power supply uses a card edge output connection for power and signal that is compatible
with a 2x25 Power Card Edge connector (equivalent to 2x25 pin configuration of the FCI
power card connector 10035388-102LF).

Table 27. DC Output Connector

Pin Name Pin Name
A1l GND B1 GND
A2 GND B2 GND
A3 GND B3 GND
A4 GND B4 GND
A5 GND B5 GND
A6 GND B6 GND
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Pin Name Pin Name
A7 GND B7 GND
A8 GND B8 GND
A9 GND B9 GND
A10 +12V B10 +12V
A11 +12V B11 +12V
A12 +12V B12 +12V
A13 +12V B13 +12V
Al14 +12V B14 +12V
A15 +12V B15 +12V
A16 +12V B16 +12V
A17 +12V B17 +12V
A18 +12V B18 +12V
A19 PMBus* SDA B19 AO (SMBus* address)
A20 PMBus* SCL B20 A1 (SMBus* address)
A21 PSON B21 12V stby
A22 SMBAlert# B22 Cold Redundancy Bus
A23 Return Sense B23 12V load share bus
A24 +12V remote Sense B24 No Connect
A25 PWOK B25 Compatibility Check pin

2.2.1.2

Handle Retention

The power supply has a handle to assist extraction. The module is able to be inserted and
extracted without the assistance of tools. The power supply has a latch which retains the
power supply into the system and prevents the power supply from being inserted or extracted
from the system when the AC power cord is pulled into the power supply.

The handle protects the operator from any burn hazard.

2.2.1.3

LED Marking and Identification

The power supply uses a bi-color LED: Amber & Green. Below are table showing the LED states
for each power supply operating state and the LED’s wavelength characteristics. Refer to the

Intel LED Wavelength and Intensity specification for more details.

Table 28. LED Characteristics

Min Ad Wavelength Nominal Ad Wavelength Max Ad Wavelength Units
Green 562 565 568 nm
Amber | 607 610 613 nm
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Table 29. Power Supply LED Functionality

Power Supply Condition

LED State

Output ON and OK

GREEN

No AC power to all power supplies

OFF

AC present/Only 12VSB on (PS off) or PS in Cold
redundant state

1Hz Blink GREEN

AC cord unplugged or AC power lost; with a second
power supply in parallel still with AC input power.

AMBER

Power supply warning events where the power supply
continues to operate; high temp, high power, high
current, slow fan.

1Hz Blink Amber

Power supply critical event causing a shutdown; failure,
OCP, OVP, Fan Fail

AMBER

Power supply FW updating

2Hz Blink GREEN

2.2.1.4 Temperature Requirements

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

The power supply operates within all specified limits over the T, temperature range. All
airflow passes through the power supply and not over the exterior surfaces of the power

supply.
Table 30. Environmental Requirements
Item Description Min Max Units
Top_sc_red Operating temperature range; spreadcore redundant 0 60 °C
(60% load, 3000m, spreadcore system flow impedance?2 )
Top_sc_nr Operating temperature range; spreadcore non-redundant 0 50 °C
(100% load, 3000m, spreadcore system flow impedance2 )
Top_rackped_ | Operating temperature range; rack/pedestal 900m 0 45 °C
900 ( 100% load, 900m, rack/pedestal system flow impedance?2 )
Top_rackped_ | Operating temperature range; rack/pedestal 3000m 0] 40 °C
3000 ( 100% load, 3000m, rack/pedestal system flow impedance2 )
Texit Maximum exit air temperature 68 °C
Thon-op Non-operating temperature range. -40 70 °C
Altitude Maximum operating altitude 3 3050 m
Notes:

1. Under normal conditions, the exit air temperature shall be less than 65C. 68C is provided for absolute worst case

conditions and is expected only to exist when the inlet ambient reaches 60C.

Top_rackped_o00 condition only requires max altitude of 900m.

The power supply meets UL enclosure requirements for temperature rise limits. All sides of
the power supply with exception to the air exhaust side are classified as “Handle, knobs, grips,

and so on, held for short periods of time only".
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2.2.2 AC Input Requirements

2.2.2.1 Power Factor

The power supply meets the power factor requirements stated in the Energy Star* Program
Requirements for Computer Servers. These requirements are stated below.

Table 31. Power Factor Requirements for Computer Servers

Output power 10% load 20% load 50% load 100% load

Power factor > 0.65 >0.80 >0.90 >0.95

Tested at 230VAC, 50Hz and 60Hz and 115VAC, 60Hz

Tested according to Generalized Internal Power Supply Efficiency Testing Protocol Rev 6.4.3. This is posted at
http://efficientpowersupplies.epri.com/methods.asp.

2.2.2.2 AC Inlet Connector
The AC input connectoris an IEC 320 C-14 power inlet. This inlet is rated for T0A/250VAC.

2.2.2.3 AC Input Voltage Specification

The power supply operates within all specified limits over the following input voltage range.
Harmonic distortion of up to 10% of the rated line voltage does not cause the power supply to
go out of specified limits. Application of an input voltage below 85VAC does not cause
damage to the power supply, including a blown fuse.

Table 32. AC Input Voltage Range

PARAMETER MIN RATED Vmax Start up VAC Power Off VAC
Voltage (110) 90 Vims 100-127 Vims | 140 Vims | 85VAC +/-4VAC | 74VAC +/-5VAC
Voltage (220) 180 Vims | 200-240 Vims | 264 Vims
Frequency 47 Hz 50/60 63 Hz
Notes:

1. Maximum input current at low input voltage range shall be measured at 90VAC, at max load.
2. Maximum input current at high input voltage range shall be measured at 180VAC, at max load.
3. This requirement is not to be used for determining agency input current markings.

2.2.2.4 AC Line Dropout/Holdup

An AC line dropout is defined to be when the AC input drops to OVAC at any phase of the AC
line for any length of time. During an AC dropout the power supply meets dynamic voltage
regulation requirements. An AC line dropout of any duration does not cause tripping of
control signals or protection circuits. If the AC dropout lasts longer than the holdup time the
power supply recovers and meets all turn on requirements. The power supply meets the AC
dropout requirement over rated AC voltages and frequencies. A dropout of the AC line for any
duration does not cause damage to the power supply.
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Table 33. AC Line Holdup Time

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Loading

Holdup Time

70%

12msec

2.2.2.5 AC Line 12VSBHoldup

The 12VSB output voltage stays in regulation under its full load (static or dynamic) during an
AC dropout of 70ms min (=12VSB holdup time) whether the power supply is in ON or OFF
state (PSON asserted or de-asserted).

2.2.2.6 AC Line Fuse

The power supply has one line fused in the single line fuse on the line (Hot) wire of the AC
input. The line fusing is acceptable for all safety agency requirements. The input is a slow blow
type. AC inrush current does not cause the AC line fuse to blow under any conditions. All
protection circuits in the power supply does not cause the AC fuse to blow unless a
component in the power supply has failed. This includes DC output load short conditions.

2.2.2.7 AC Line Transient Specification

AC line transient conditions are defined as “sag” and “surge” conditions. “Sag" conditions are
also commonly referred to as “brownout”, these conditions is defined as the AC line voltage
dropping below nominal voltage conditions. “Surge” is defined to refer to conditions when the
AC line voltage rises above nominal voltage.

The power supply meets the requirements under the following AC line sag and surge

conditions.
Table 34. AC Line Sag Transient Performance
AC Line Sag (10sec interval between each sagging)

Duration Sag Operating AC Voltage Line Frequency Performance Criteria
O0to1/2 AC 95% Nominal AC Voltage ranges 50/60Hz No loss of function or performance
cycle
> 1 AC cycle >30% | Nominal AC Voltage ranges 50/60Hz Loss of function acceptable, self

recoverable
Table 35. AC Line Surge Transient Performance
AC Line Surge

Duration Surge Operating AC Voltage Line Freguency Performance Criteria
Continuous 10% Nominal AC Voltages 50/60Hz No loss of function or performance
Oto 2 AC 30% Mid-point of nominal AC 50/60Hz No loss of function or performance
cycle Voltages
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The power supply shall recover automatically after an AC power failure. AC power failure is
defined to be any loss of AC power that exceeds the dropout criteria.

2.2.3 Efficiency
The following table provides the required minimum efficiency level at various loading
conditions. These are provided at three different load levels; 100%, 50%, 20%, and 10%.
Output shall be load according to the proportional loading method defined by 80 Plus in
Generalized Internal Power Supply Efficiency Testing Protocol Rev. 6.4.3. This is posted at
http://efficientpowersupplies.epri.com/methods.asp.
Table 36. Silver Efficiency Requirement
Loading 100% of maximum 50% of maximum 20% of maximum 10% of maximum
Minimum Efficiency 91% 94% 90% 82%
The power supply passes with enough margins to make sure in production all power supplies
meet these efficiency requirements.
2.2.4 DC Output Specification
2.2.41 Output Power/Currents
The following table defines the minimum power and current ratings. The power supply meets
both static and dynamic voltage regulation requirements for all conditions.
Table 37. Minimum Load Ratings
Parameter Min Max Peak 2,3 Unit
12V main 0.0 62.0 70.0 A
12Vstby 1 0.0 2.1 2.4 A
Notes:

1. 12Vstby must provide 4.0A with two power supplies in parallel. The Fan may work when stby current
>1.5A.

2. Length of time peak power can be supported is based on thermal sensor and assertion of the SMBAlert#
signal. Minimum peak power duration shall be 20 seconds without asserting the SMBAlert# signal at
maximum operating temperature.

2.2.4.2 Standby Output

The 12VSB output is present when an AC input greater than the power supply turn on voltage
is applied.

2.2.4.3 Voltage Regulation

The power supply output voltages stay within the following voltage limits when operating at
steady state and dynamic loading conditions. These limits include the peak-peak ripple/noise.
These shall be measured at the output connectors.
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Table 38. Voltage Regulation Limits

Parameter Tolerance Min Nom Max Units
+12V - 5%/+5% +11.40 +12.00 +12.60 Vims
+12V stby - 5%/+5% +11.40 +12.00 +12.60 Vims

2.2.44 Dynamic Loading

The output voltages remains within limits specified for the step loading and capacitive loading
specified in the table below. The load transient repetition rate is tested between 50Hz and
5kHz at duty cycles ranging from 10%-90%. The load transient repetition rate is only a test
specification. The A step load may occur anywhere within the MIN load to the MAX load

conditions.
Table 39. Transient Load Requirements
Output A Step Load Size Load Slew Rate Test capacitive Load
(See note 2)
+12VSB 1.0A 0.25 A/psec 20 uF
+12V 60% of max load 0.25 A/usec 2000 pF

Note: For dynamic condition +12V min loading is 1A.

2.2.4.5 Capacitive Loading

The power supply is stable and meets all requirements with the following capacitive loading
ranges.

Table 40. Capacitive Loading Conditions

Output Min Max Units
+12VSB 20 3100 uF

+12V 500 25000 uF

2.2.4.6 Grounding

The output ground of the pins of the power supply provides the output power return path.
The output connector ground pins are connected to the safety ground (power supply
enclosure). This grounding is well designed to ensure passing the max allowed Common Mode
Noise levels.

The power supply is provided with a reliable protective earth ground. All secondary circuits is
connected to protective earth ground. Resistance of the ground returns to chassis does not
exceed 1.0 mQ. This path may be used to carry DC current.

2.2.4.7 Residual Voltage Immunity in Standby Mode

The power supply is immune to any residual voltage placed on its outputs (Typically a leakage
voltage through the system from standby output) up to 500mV. There is neither additional
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heat generated, nor stressing of any internal components with this voltage applied to any
individual or all outputs simultaneously. It also does not trip the protection circuits during turn
on.

The residual voltage at the power supply outputs for no load condition does not exceed
100mV when AC voltage is applied and the PSON# signal is de-asserted.

2.2.4.8 Common Mode Noise

The Common Mode noise on any output does not exceed 350mV pk-pk over the frequency
band of 10Hz to 20MHz.

The measurement is made across a 100Q) resistor between each of DC outputs, including
ground at the DC power connector and chassis ground (power subsystem enclosure).

The test setup shall use a FET probe such as Tektronix model P6046 or equivalent.

2.2.4.9 Hot Swap Requirements

Hot swapping a power supply is the process of inserting and extracting a power supply from
an operating power system. During this process the output voltages remains within the limits
with the capacitive load specified. The hot swap test is conducted when the system is
operating under static, dynamic, and zero loading conditions. The power supply uses a
latching mechanism to prevent insertion and extraction of the power supply when the AC
power cord is inserted into the power supply.

2.2.4.10 Forced Load Sharing

The +12V output will have active load sharing. The output will share within 10% at full load.
The failure of a power supply does not affect the load sharing or output voltages of the other
supplies still operating. The supplies are able to load share in parallel and operate in a hot-
swap/redundant 1+1 configurations. The 12VSB output is not required to actively share
current between power supplies (passive sharing). The 12VSB output of the power supplies
are connected together in the system so that a failure or hot swap of a redundant power
supply does not cause these outputs to go out of regulation in the system.

2.2.4.11 Ripple/Noise

The maximum allowed ripple/noise output of the power supply is defined in below table. This
is measured over a bandwidth of 10Hz to 20MHz at the power supply output connectors. A
10uF tantalum capacitor in parallel with a 0.1uF ceramic capacitor is placed at the point of
measurement.

Table 41. Ripples and Noise

+12V main +12VSB
120mVp-p 120mVp-p
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The test setup shall be as shown below.

v

OUT LOAD MUST BE
© égwggTSUPPLY L L LOAD | aoolATED FROM
v T THE GROUND OF
O———ac NEUTRAL RETURN T THE POWER
‘ 10uF ;upl SUPPLY
AC GROUND
GENERAL NOTES: A4
1. LOAD THE OUTPUT WITH ITS MINIMUM
LOAD CURRENT.
2. CONNECT THE PROBES AS SHOWN. —
3. REPEAT THE MEASUREMENTS WITH THE
MAXIMUM LOAD ON THE OUTPUT. SCOPE

SCOPE NOTE:
USE A TEKTRONIX 7834 OSCILLOSCOPE WITH 7A13 AND
DIFFERENTIAL PROBE P6055 OR EQUIVALENT.

Figure 20. Differential Noise Test Setup

Note: When performing this test, the probe clips and capacitors should be located close to the
load.

2.2.4.12 Timing Requirements

These are the timing requirements for the power supply operation. The output voltages must
rise from 10% to within regulation limits (Tvout rise) within 5 to 70ms. For 12VSB, it is allowed to
rise from 1.0 to 25ms. All outputs must rise monotonically. Table below shows the timing
requirements for the power supply being turned on and off by the AC input, with PSON held
low and the PSON signal, with the AC input applied.

Table 42. Timing Requirements

Item Description Min Max Units
Tuout_rise Output voltage rise time 5.0* 70* ms
Tsb_on_delay Delay from AC being applied to 12VSBbeing within regulation. 1500 ms
Tac_on_delay Delay from AC being applied to all output voltages being within 3000 ms
regulation.

Tvout_holdup Time 12Vl output voltage stay within regulation after loss of AC. | 13 ms

Towok_holdup Delay from loss of AC to de-assertion of PWOK 12 ms

Tpson_on_delay Delay from PSON# active to output voltages within regulation 5 400 ms
limits.

Tpson_pwok Delay from PSON# deactivate to PWOK being de-asserted. 5 ms

Towok_on Delay from output voltages within regulation limits to PWOK 100 500 ms
asserted at turn on.

T pwok_off Delay from PWOK de-asserted to output voltages dropping out | 1 ms
of regulation limits.

Towok_low Duration of PWOK being in the de-asserted state during an 100 ms
offfon cycle using AC or the PSON signal.

Tsb_vout Delay from 12VSBbeing in regulation to O/Ps being in regulation | 50 1000 ms
at AC turn on.

T12vsB_holdup Time the 12VSBoutput voltage stays within regulation after loss | 70 ms
of AC.

* The 12VSBoutput voltage rise time shall be from 1.0ms to 25ms.
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Figure 21. Turn On/Off Timing (Power Supply Signals)

2.2.5 Protection Circuits

Protection circuits inside the power supply causes only the power supply’s main outputs to
shut down. If the power supply latches off due to a protection circuit tripping, an AC cycle OFF
for 15sec and a PSON* cycle HIGH for 1sec are able to reset the power supply.

2.2.5.1 Current Limit (OCP)

The power supply has current limit to prevent the outputs from exceeding the values shown in
table below. If the current limits are exceeded the power supply shuts down and latches off.
The latch will be cleared by toggling the PSON* signal or by an AC power interruption. The
power supply does not be damaged from repeated power cycling in this condition. 12VSB will
be auto-recovered after removing OCP limit.

Table 43. Over Current Protection

Output Voltage Input voltage range Over Current Limits
+12V 90 - 264VAC 72A min; 78A max
12VSB 90 - 264VAC 2.5A min; 3.5A max
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2.2.5.2 Over Voltage Protection (OVP)

2.2.5.3

2.2.6

2.2.6.1

The power supply over voltage protection is locally sensed. The power supply shuts down and
latches off after an over voltage condition occurs. This latch is cleared by toggling the PSON*
signal or by an AC power interruption. The values are measured at the output of the power
supply’s connectors. The voltage does not exceed the maximum levels when measured at the
power connectors of the power supply connector during any single point of fail. The voltage
doesn't trip any lower than the minimum levels when measured at the power connector.
12VSBwill be auto-recovered after removing OVP limit.

Table 44. Over Voltage Protection (OVP) Limits

Output voltage Min (v) Max (v)
+12V 13.0 14.5
+12VSB 133 14.5

Over Temperature Protection (OTP)

The power supply will be protected against over temperature conditions caused by loss of fan
cooling or excessive ambient temperature. In an OTP condition the PSU will shut down. When
the power supply temperature drops to within specified limits, the power supply shall restore
power automatically, while the 12VSB remains always on. The OTP circuit must have built in
margin such that the power supply will not oscillate on and off due to temperature recovering
condition. The OTP trip level shall have a minimum of 4°C of ambient temperature margin.

Control and Indicator Functions

The following sections define the input and output signals from the power supply.
Signals that can be defined as low true use the following convention: Signal# = low true.

PSON# Input Signal

The PSON* signal is required to remotely turn on/off the power supply. PSON* is an active low
signal that turns on the +12V power rail. When this signal is not pulled low by the system, or
left open, the outputs (except the +12VSB) turn off. This signal is pulled to a standby voltage
by a pull-up resistor internal to the power supply. Refer to Figure 21 for the timing diagram.

Table 45. PSON# Signal Characteristic

Signal Type Accepts an open collector/drain input from the system.
Pull-up to VSB located in power supply.
PSON# = Low ON
PSON# = High or Open OFF
MIN MAX
Logic level low (power supply ON) ov 1.0V
Logic level high (power supply OFF) 2.0V 3.46V
Source current, Vpson = low 4mA
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Signal Type Accepts an open collector/drain input from the system.
Pull-up to VSB located in power supply.
Power up delay: Tpson_on_delay 5msec 400msec
PWOK delay: Tpson_pwok 50msec

0.3V < Hysterisis < 1.0V
In 1.0-2.0V input voltages range is required

Disabled

<1.0VPS g >2.0VPS

is enabled @ is disabled

7
Enabled @@
ov 1.0V 2.0V 3.4I6V
Figure 22. PSON# Required Signal Characteristic
2.2.6.2 PWOK (Power OK) Output Signal

PWOK is a power OK signal and will be pulled HIGH by the power supply to indicate that all
the outputs are within the regulation limits of the power supply. When any output voltage falls
below regulation limits or when AC power has been removed for a time sufficiently long so
that power supply operation is no longer guaranteed, PWOK will be de-asserted to a LOW
state. See Table 45for a representation of the timing characteristics of PWOK. The start of the
PWOK delay time shall inhibited as long as any power supply output is in current limit.

Table 46. PWOK Signal Characteristics

Signal Type Open collector/drain output from power supply.
Pull-up to VSB located in the power supply.
PWOK = High Power OK
PWOK = Low Power Not OK
MIN MAX
Logic level low voltage, Isink=400uA ov 0.4V
Logic level high voltage, Isource=200pA 2.4V 3.46V
Sink current, PWOK = low 400uUA
Source current, PWOK = high 2mA
PWOK delay: Tpwok on 100ms 1000ms
PWOK rise and fall time 100usec
Power down delay: Towok_off ms 200msec

A recommended implementation of the Power Ok circuits is shown below.
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Note: The Power Ok circuits should be compatible with 5V pull up resistor (>10k) and 3.3V
pull up resistor (>6.8k).

SMBALlert# Signal

This signal indicates that the power supply is experiencing a problem that the user should
investigate. This shall be asserted due to Critical events or Warning events. The signal shall
activate in the case of critical component temperature reached a warning threshold, general
failure, over-current, over-voltage, under-voltage, failed fan. This signal may also indicate the
power supply is reaching its end of life or is operating in an environment exceeding the
specified limits.

This signal is to be asserted in parallel with LED turning solid Amber or blink Amber.

Table 47. SMBAlert# Signal Characteristics

Signal Type (Active Low) sy, Pl 10 VS8 ocate 1 systern
Alert# = High OK
Alert# = Low Power Alert to system
MIN MAX
Logic level low voltage, Isink=4 mA ov 04V
Logic level high voltage, Isink=50 pA 3.46V
Sink current, Alert# = low 4 mA
Sink current, Alert# = high 50 pA
Alert# rise and fall time 100 ps
Thermal CLST

The power supply shall assert the SMBAlert signal when a temperature sensor crosses a
warning threshold. Refer to the Intel “Common Hardware & Firmware Requirements for CRPS
Power Supplier” for detailed requirements.

Power Supply Diagnostic “Black Box"

The power supply saves the latest PMBus* data and other pertinent data into nonvolatile
memory when a critical event shuts down the power supply. This data is accessible from the
SMBus* interface with an external source providing power to the 12Vstby output.

Refer to the Intel “Common Hardware & Firmware Requirements for CRPS Power Supplier” for
detailed requirements.

Firmware Uploader

The power supply has the capability to update its firmware from the PMBus* interface while it
is in standby mode. This FW can be updated when in the system and in standby mode and
outside the system with power applied to the 12Vstby pins.
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Refer to the Intel “Common Hardware & Firmware Requirements for CRPS Power Supplier” for

detailed requirements.

2.3 1600W Power Supply (Optional)

This specification defines a 1600W redundant power supply that supports server systems.
The parameters of this power supply are defined in this specification. The single power supply
module has Platinum level energy efficiency.

Mechanical Overview

The power supply module has a simple retention mechanism to retain the module self once it
is inserted. This mechanism shall withstand the specified mechanical shock and vibration
requirements. The power distribution board will be fixed in the chassis with screws.

AC Power Supply Unit Dimension Overview

The casing dimension is W 73.5mm x L 265.0mm x H 39/40mm. The power supply contains a
single 40mm fan. The power supply has a card edge output that interfaces with a 2x25 card
edge connector in the system. The AC plugs directly into the external face of the power

supply.

Airflow direction

>

3mm
Retention Latch —s, - v
< 265mm 1 T
_____ 73.5mm

B25 AZ5
4
A
B1 a _
Al

FCI 2x25 card
edge connector
10035388-106

TTmm —| |e—

40x56mm fan

F——————

J, _| ISQmm

A

8.5mm

Figure 23. AC Power Supply Unit Dimension Overview

AC Power Supply Unit General Data

Below is general specification data for AC Power Supply Unit.

Table 48. Specification Data for AC Power Supply Unit

Wattage

1600W (Energy Smart)

Voltage

90 - 264 VAC, auto-ranging, 47 Hz-63 Hz
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Heat Dissipation 2560 BTU/hr

Maximum Inrush Current Under typical line conditions and over the entire system
ambient operating range, the inrush current may reach 65 A
per power supply for 5 ms

80 Plus rating Platinum
Climate Saver (CS) rating Platinum
2.3.1.3 AC Input Connector

The power supply has an internal IEC320 C14 power inlet. The inlet is rated for a minimum of
10A at 250VAC.

2.3.1.4 AC Power Cord Specification Requirements

The AC power cord used must meet the following specification requirements.

Table 49. AC Power Cord Specification

Cable Type SJT
Wire Size 16 AWG
Temperature Rating 1052C
Amperage Rating 13A
Cable Type SJT

2.3.1.5 Power Supply Unit DC Output Connector

The DC output connector pin-out is defined as follows.

Table 50. DC Output Power Connector

PSU Output Connector
A1l GND B1 GND
A2 GND B2 GND
A3 GND B3 GND
A4 GND B4 GND
A5 GND B5 GND
A6 GND B6 GND
A7 GND B7 GND
A8 GND B8 GND
A9 GND B9 GND
A10 +12V B10 +12V
A1 +12V B11 +12V
A12 +12V B12 +12V
A13 +12V B13 +12V
A14 +12V B14 +12V
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PSU Output Connector
A15 +12V B15 +12V
A16 +12V B16 +12V
A17 +12V B17 +12V
A18 +12V B18 +12V
A19 PMBus SDA* B19 AO* (SMBus address)
A20 PMBus SCL* B20 A1* (SMBus address)
A21 PSON B21 12V STBY
A22 SMBAlert# B22 Cold Redundancy Bus*
A23 Return Sense B23 12V load share bus
A24 +12V Remote Sense B24 No Connect
A25 PWOK B25 CRPS Compatibility Check pin*

* Refer to the spec of CRPS Common Requirements Specification.

2.3.1.6 Handle Retention

The power supply has a handle to assist extraction. The module is able to be inserted and
extracted without the assistance of tools. The power supply also has a latch which retains the
power supply into the system and prevents the power supply from being inserted or extracted
from the system when the AC power cord is pulled into the power supply.

The handle protects the operator from any burn hazard through the use of industrial designed
plastic handle or equivalent material.

2.3.1.7 LED Marking and Identification

The power supply is using a bi-color LED: Amber and Green for status indication. The
following table shows the LED states for each power supply operating state.

Table 51. Power Supply Status LED

Power Supply Condition LED State
Output ON and OK Solid GREEN

No AC power to all power supplies OFF
AC present/Only 12VSB on (PS off) or PS in Cold redundant state 1Hz Blink GREEN

AC cord unplugged or AC power lost; with a second power supply Solid AMBER
in parallel still with AC input power.

Power supply warning events where the power supply continues to | 1Hz Blink Amber
operate; high temp, high power, high current, slow fan.

Power supply critical event causing a shutdown; failure, OCP, OVP, [ Solid AMBER
Fan Fail

Power supply FW updating 2Hz Blink GREEN
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2.3.2 AC Input Specification
2.3.2.1 Input Voltage And Frequency

The power supply must operate within all specified limits over the following input voltage
range. Harmonic distortion of up to 10% THD must not cause the power supply to go out of
specific limits. The power supply shall be capable of start-up (power-on) with full rated power
load, at line voltage as low as 90VAC.

Table 52. AC Input Rating

Parameter Min Rated Max Start-up VAC Power-off VAC
110Vac 90 Vims 100-127 Vims 140 Vims 85 Vact 4Vac 70Vact5Vac
220Vac 180 Vims | 200-240 Vims 264 Vims
Frequency | 47 Hz 50/60 Hz 63 Hz

Notes:

1. Maximum input current at low input voltage range shall be measured at 90VAC, at max load.
2. Maximum input current at high input voltage range shall be measured at 180VAC, at max load.
3. This requirement is not to be used for determining agency input current markings.

2.3.2.2 AC input Power Factor

The power supply must meet the power factor requirements stated in the Energy Star*
Program Requirements for Computer Servers. These requirements are stated below.

Table 53. Typical Power Factor

Output Power 10% Load | 20% Load | 50% Load | 100% Load
Power factor >0.80 >0.90 >0.90 >0.95

Note: Tested at 230VAC, 50Hz and 60Hz and 115VAC, 60Hz. Tested according to Generalized Internal Power
Supply Efficiency Testing Protocol, Rev 6.4.3. This is posted at http://efficientpowersupplies.epri.com/methods.asp.

2.3.2.3 Efficiency

The following table provides the required minimum efficiency level at various loading
conditions. These are provided at three different load levels; 100%, 50%, 20%, and 10%.
Output shall be load according to the proportional loading method defined by 80 Plus in
Generalized Internal Power Supply Efficiency Testing Protocol, Rev 6.4.3. This is posted at:
http://efficientpowersupplies.epri.com/methods.asp.

Table 54. Platinum Efficiency Requirement

Loading 100% of Maximum 50% of Maximum 20% of Maximum 10% of Maximum

Minimum Efficiency | 91% 94% 90% 82%

The power supply must pass with enough margins to make sure in production all power
supplies meet these efficiency requirements.

42


http://efficientpowersupplies.epri.com/methods.asp
http://efficientpowersupplies.epri.com/methods.asp

Intel® Server Chassis P4304XXMFENZ2 / P4304XXMUXX TPS Chassis Power Subsystem

2.3.2.4 AC Line Fuse

The power supply shall have one line fused in the single line fuse on the line (Hot) wire of the
AC input. The line fusing shall be acceptable for all safety agency requirements. The input fuse
shall be a slow blow type. AC inrush current shall not cause the AC line fuse to blow under any
conditions. All protection circuits in the power supply shall not cause the AC fuse to blow
unless a component in the power supply has failed. This includes DC output load short
conditions.

2.3.2.5 AC Line Inrush

AC line inrush current shall not exceed 65A peak, for up to one-quarter of the AC cycle, after
which, the input current should be no more than the specified maximum input current. The
peak inrush current shall be less than the ratings of its critical components (including input
fuse, bulk rectifiers, and surge limiting device).

The power supply must meet the inrush requirements for any rated AC voltage, during turn on
at any phase of AC voltage, during a single cycle AC dropout condition as well as upon
recovery after AC dropout of any duration, and over the specified temperature range (Top).

2.3.2.6 AC Line Dropout/Holdup

An AC line dropout is defined to be when the AC input drops to OVAC at any phase of the AC
line for any length of time. During an AC dropout the power supply must meet dynamic
voltage regulation requirements. An AC line dropout of any duration shall not cause tripping
of control signals or protection circuits. If the AC dropout lasts longer than the holdup time
the power supply should recover and meet all turn on requirements. The power supply shall
meet the AC dropout requirement over rated AC voltages and frequencies. A dropout of the
AC line for any duration shall not cause damage to the power supply.

Table 55. AC Power Holdup Reugirement

Loading Holdup Time
70% 10.6msec

The 12Vsts output voltage should stay in regulation under its full load (static or dynamic)
during an AC dropout of 70ms min (=12VSB holdup time) whether the power supply is in ON
or OFF state (PSON asserted or de-asserted).

2.3.2.7 AC Line Fast Transient (EFT) Specification

The power supply shall meet the EN67000-4-5 directive and any additional requirements in
IECT1000-4-5: 1995 and the Level 3 requirements for surge-withstand capability, with the
following conditions and exceptions:

= These input transients must not cause any out-of-regulation conditions, such as overshoot
and undershoot, nor must it cause any nuisance trips of any of the power supply protection
circuits.
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* The surge-withstand test must not produce damage to the power supply.

The supply must meet surge-withstand test conditions under maximum and minimum
DC-output load conditions.

2.3.2.8 Hot Plug

Power supply shall be designed to allow connection into and removal from the system
without removing power to the system. During any phase of insertion, start-up, shutdown, or
removal, the power supply shall not cause any other like modules in the system to deviate
outside of their specifications. When AC power is applied, the auxiliary supply shall turn on
providing bias power internal to the supply and the 5VSB standby output.

2.3.2.9 Susceptibility Requirements

The power supply shall meet the following electrical immunity requirements when connected
to a cage with an external EMI filter, which meets the criteria, defined in the SSI document EPS
Power Supply Specification. For further information on customer standards please request a
copy of the customer Environmental Standards Handbook.

Table 56. Performance Criteria

Level Description
The apparatus shall continue to operate as intended. No degradation of performance.
B The apparatus shall continue to operate as intended. No degradation of performance beyond
spec limits.
@ Temporary loss of function is allowed provided the function is self-recoverable or can be

restored by the operation of the controls.

2.3.2.10 Electrostatic Discharge Susceptibility
The power supply shall comply with the limits defined in EN 55024: 1998 using the IEC
61000-4-2:1995 test standard and performance criteria B defined in Annex B of CISPR 24.
2.3.2.11 Fast Transient/Burst

The power supply shall comply with the limits defined in EN 55024: 1998 using the IEC
61000-4-4:1995 test standard and performance criteria B defined in Annex B of CISPR 24.

2.3.2.12 Radiated Immunity

The power supply shall comply with the limits defined in EN 55024: 1998 using the IEC
61000-4-3:1995 test standard and performance criteria A defined in Annex B of CISPR 24.

2.3.2.13 Surge Immunity

The power supply shall be tested with the system for immunity to AC Ring wave and AC
Unidirectional wave, both up to 2kV, per EN 55024:1998, EN 61000-4-5:1995 and ANSI
C62.45:1992.
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The pass criteria include the following:

= No unsafe operation is allowed under any condition
= All power supply output voltage levels to stay within proper spec levels
= No change in operating state or loss of data during and after the test profile

* No component damage under any condition

The power supply shall comply with the limits defined in EN 55024: 1998 using the IEC
61000-4-5:1995 test standard and performance criteria B defined in Annex B of CISPR 24.

2.3.2.14 AC Line Transient Specification

AC line transient conditions shall be defined as “sag” and “surge” conditions. “Sag” conditions
are also commonly referred to as “brownout”; these conditions will be defined as the AC line
voltage dropping below nominal voltage conditions. “Surge” will be defined to refer to
conditions when the AC line voltage rises above nominal voltage.

The power supply shall meet the requirements under the following AC line sag and surge

conditions.
Table 57. AC Line Sag Transient Performance
AC Line Sag (10 sec interval between each sagging)
Duration Sag Operating AC Voltage Line Performance Criteria.
Frequency
Oto %2 AC 95% Nominal AC Voltage 50/60Hz No loss of function or performance.
cycle ranges
>1 AC cycle >30% Nominal AC Voltage 50/60Hz Loss of function acceptable, self-
ranges recoverable.
Table 58. AC Line Surge Transient Performance
AC Line Surge
Duration Surge Operating AC Voltage Line Performance Criteria
Frequency
Continuous 10% Nominal AC Voltages 50/60Hz No loss of function or performance
Oto 2 AC 30% Mid-point of nominal AC | 50/60Hz No loss of function or performance
cycle Voltages
2.3.2.15 Power Recovery

The power supply shall recover automatically after an AC power failure. AC power failure is
defined to be any loss of AC power that exceeds the dropout criteria.
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2.3.2.16 Voltage Interruptions

The power supply shall comply with the limits defined in EN 55024: 1998/A1: 2001/A2: 2003
using the IEC 61000-4-11: Second Edition: 2004-03 test standard and performance criteria C
defined in Annex B of CISPR 24.

2.3.2.17 AC Line Isolation

The power supply shall meet all safety agency requirements for dielectric strength.
Transformers’ isolation between primary and secondary windings must comply with the
3000Vac (4242Vdc) dielectric strength criteria. If the working voltage between primary and
secondary dictates a higher dielectric strength test voltage the highest test voltage should be
used. In addition the insulation system must comply with reinforced insulation per safety
standard IEC 950. Separation between the primary and secondary circuits, and primary to
ground circuits, must comply with the IEC 950 spacing requirements.

2.3.2.18 AC Power Inlet
The AC input connector should be an IEC 320 C-714 power inlet. This inlet is rated for 1T0A/250
VAC.

The AC power cord must meet the following specification requirements.

Cable Type SJT
Wire Size 16 AWG
Temperature Rating 1052 C
Amperage Rating 13 A
Voltage Rating 125V
S s
= &
ST [
i -
i I |r 0.1620 004f-{+|— + — T‘
— e
05520008

Figure 24. AC Power Cord Specification

2.3.3 DC Output Specification
2.3.3.1 Output Power/Currents

The following table defines the minimum power and current ratings. The power supply must
meet both static and dynamic voltage regulation requirements for all conditions.
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Table 59. Load Ratings for Single 1600W Power Supply Unit

Parameter Min Max Peak 23 Unit
+12V main (200-240VAC) 0.0 133 175 A
+12V main (100-127VACQ) 0.0 83 110 A
+12Vstg | 0.0 3.5 2.4 A

Notes:

1. 12Vsts must provide 4.0A with two power supplies in parallel. The power supply fan is allowed to run in
standby mode for loads > 1.5A.

Peak combined power for all outputs shall not exceed 1600W (for 1200W PSU) and 2100W (for 1600W PSU)

3. Length of time peak power can be supported is based on thermal sensor and assertion of the SMBAlert#
signal. Minimum peak power duration shall be 20 seconds without asserting the SMBAlert# signal.

2.3.3.2 Standby Output

The 12VSB output shall be present when an AC input greater than the power supply turn on
voltage is applied.

2333 Voltage Regulation

The power supply output voltages must stay within the following voltage limits when
operating at steady state and dynamic loading conditions. These limits include the peak-peak
ripple/noise. These shall be measured at the output connectors.

Table 60. Voltage Regulation Limits

Parameter Min Nom Max Unit Tolerance
+12VstB +11.40V +12.000V +12.60V Vrms 5%
+12V +11.40V +12.000V +12.60V Vrms 5%

The combined output continuous power of all outputs shall not exceed 3200W (1600W from
each power supply unit). Each output has a maximum and minimum current rating shown in
below table. The power supply shall meet both static and dynamic voltage regulation
requirements for the minimum dynamic loading conditions. The power supply shall meet only
the static load voltage regulation requirements for the minimum static load conditions.

2.3.34 Dynamic Loading

The output voltages shall remain within limits specified for the step loading and capacitive
loading specified in the table below. The load transient repetition rate shall be tested between
50Hz and 5kHz at duty cycles ranging from 10%-90%. The load transient repetition rate is

only a test specification. The A step load may occur anywhere within the MIN load to the MAX
load conditions.

Table 61. Transient Load Requirements

Output A Step Load Size Load Slew Rate Test Capacitive Load
+12VstB 1.0A 0.25 A/psec 20 uF
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Output A Step Load Size Load Slew Rate Test Capacitive Load
+12V 60% of max load 0.25 A/psec 2000 pF

Note: For dynamic condition +12V min loading is 1A.

2.3.3.5 Capacitive Loading

The power supply must be stable and meet all requirements, with the following capacitive
loading conditions.

Table 62. Capacitive Loading Conditions

Output Min Max Units
+12V 500 25,000 puF
+12VsTs 20 3100 uF

2.3.3.6 Ripple/Noise

The maximum allowed ripple/noise output of the power supply is defined in below table. This
is measured over a bandwidth of 10Hz to 20MHz at the power supply output connectors. A
10uF tantalum capacitor in parallel with a 0.1uF ceramic capacitor is placed at the point of

measurement.
Table 63. Ripple and Noise
+12V +12VstB
120mVp-p 120mVp-p
2.3.3.7 Grounding

The output ground of the pins of the power supply provides the output power return path.
The output connector ground pins shall be connected to the safety ground (power supply
enclosure). This grounding should be well designed to ensure passing the max allowed
Common Mode Noise levels.

The power supply shall be provided with a reliable protective earth ground. All secondary
circuits shall be connected to protective earth ground. Resistance of the ground returns to
chassis shall not exceed 1.0 mQ. This path may be used to carry DC current.

2.3.3.8 Closed Loop Stability

The power supply shall be unconditionally stable under all line/load/transient load conditions
including capacitive load ranges specified in Section 2.3.3.5. A minimum of: 45 degrees phase
margin and -10dB-gain margin is required. The power supply manufacturer shall provide
proof of the unit’s closed-loop stability with local sensing through the submission of Bode
plots. Closed-loop stability must be ensured at the maximum and minimum loads as
applicable.
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2.3.3.9 Residual Voltage Immunity in Standby Mode

The power supply should be immune to any residual voltage placed on its outputs (typically a
leakage voltage through the system from standby output) up to 500mV. There shall be no
additional heat generated, nor stressing of any internal components with this voltage applied
to any individual or all outputs simultaneously. It also should not trip the protection circuits
during turn on.

The residual voltage at the power supply outputs for no load condition shall not exceed
100mV when AC voltage is applied and the PSON# signal is de-asserted.

2.3.3.10 Common Mode Noise

The Common Mode noise on any output shall not exceed 350mVp-p over the frequency band
of 10Hz to 20MHz.

= The measurement shall be made across a 100Q) resistor between each of DC outputs,
including ground at the DC power connector and chassis ground (power subsystem
enclosure).

= The test setup shall use a FET probe such as Tektronix model P6046 or equivalent.

2.3.3.11 Soft Starting

The Power Supply shall contain control circuit which provides monotonic soft start for its
outputs without overstress of the AC line or any power supply components at any specified
AC line or load conditions.

2.3.3.12 Zero Load Stability Requirement

When the power subsystem operates in a no load condition, it does not need to meet the
output regulation specification, but it must operate without any tripping of over-voltage or
other fault circuitry. When the power subsystem is subsequently loaded, it must begin to
regulate and source current without fault.

2.3.3.13 Hot Swap Requirement

Hot swapping a power supply is the process of inserting and extracting a power supply from
an operating power system. During this process the output voltages shall remain within the
limits with the capacitive load specified. The hot swap test must be conducted when the
system is operating under static, dynamic, and zero loading conditions. The power supply
shall use a latching mechanism to prevent insertion and extraction of the power supply when
the AC power cord is inserted into the power supply.

2.3.3.14 Forced Load Sharing

The +12V output will have active load sharing. The output will share within 10% at full load.
The failure of a power supply should not affect the load sharing or output voltages of the
other supplies still operating. The supplies must be able to load share in parallel and operate
in a hot-swap/redundant 1+1 configurations. The 12VSBoutput is not required to actively
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share current between power supplies (passive sharing). The 12VSBoutput of the power
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supplies are connected together in the system so that a failure or hot swap of a redundant
power supply does not cause these outputs to go out of regulation in the system.

Timing Requirement

These are the timing requirements for the power supply operation. The output voltages must
rise from 10% to within regulation limits (Tvout rise) Within 5 to 70ms. For 12VSB, it is allowed to
rise from 1.0 to 25ms. All outputs must rise monotonically. Table below shows the timing
requirements for the power supply being turned on and off through the AC input, with PSON
held low and the PSON signal, with the AC input applied.

Table 64. Timing Requirement

Item Description Min. Max. Units
Tvout_rise Output voltage rise time 50* 70 * ms
Tsb_on_delay Delay from AC being applied to 12VSBbeing within regulation. 1500 ms
Tac_on_delay Delay from AC being applied to all output voltages being within 3000 ms
regulation.

Tvout_holdup Time 12Vl output voltage stay within regulation after loss of AC. 13 ms

Tpwok_holdup Delay from loss of AC to de-assertion of PWOK 10.6 ms

Tpson_on_delay | Delay from PSON# active to output voltages within regulation limits. | 5 400 ms

Toson_pwok Delay from PSON# deactivate to PWOK being de-asserted. 5 ms

Tpwok_on Delay from output voltages within regulation limits to PWOK 100 500 ms
asserted at turn on.

Towok_off Delay from PWOK de-asserted to output voltages dropping out of 1 ms
regulation limits.

Tpwok_low Duration of PWOK being in the de-asserted state during an off/on 100 ms
cycle using AC or the PSON signal.

Tsb_vout Delay from 12VSBbeing in regulation to O/Ps being in regulation at 50 1000 ms
AC turn on.

T12vse_hotdup | Time the 12VSBoutput voltage stays within regulation after loss of 70 ms

AC.

* The 12VSTB output voltage rise time shall be from 1.0ms to 25ms.
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Figure 25. Turn On/Off Timing (Power Supply Signals)

Power Supply Cold Redundancy Support

Power supplies that support cold redundancy can be enabled to go into a low-power state
(that is, cold redundant state) in order to provide increased power usage efficiency when
system loads are such that both power supplies are not needed. When the power subsystem
is in Cold Redundant mode, only the needed power supply to support the best power delivery
efficiency is ON. Any additional power supplies; including the redundant power supply, is in
Cold Standby state.

Each power supply has an additional signal that is dedicated to supporting Cold Redundancy;
CR_BUS. This signal is a common bus between all power supplies in the system. CR_BUS is
asserted when there is a fault in any power supply OR the power supplies output voltage falls
below the Vfault threshold. Asserting the CR_BUS signal causes all power supplies in Cold
Standby state to power ON.

Enabling power supplies to maintain best efficiency is achieved by looking at the Load Share
bus voltage and comparing it to a programmed voltage level through a PMBus command.

Whenever there is no active power supply on the Cold Redundancy bus driving a HIGH level
on the bus all power supplies are ON no matter their defined Cold Redundant roll (active or
Cold Standby). This guarantees that incorrect programming of the Cold Redundancy states of
the power supply will never cause the power subsystem to shut down or become over loaded.
The default state of the power subsystem is all power supplies ON. There needs to be at least
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one power supply in Cold Redundant Active state or Standard Redundant state to allow the
Cold Standby state power supplies to go into Cold Standby state.

Caution: Installing two Power Supply Units with different wattage ratings on a system is not
supported. This will not provide Power Supply Redundancy and causes the system to log
multiple errors.

2.3.4.1 1600W CRPS Cold Redundancy

If the output power is less than 640W (40%). the Cold redundant function will be enable. Thus
you will see one PSU working normal. The second PSU will be CR mode. The Power Supply
LED is green blinking.

Table 65. 1600W CRPS Cold Redundancy Threshold

Enable (V) Percent Power (W) Disable (V) Percent Power (W)
Cold 3.2 40.00% 640(£5%) 1.44 18.00% 576(x5%)
Standby 1
(02h)
2.3.5 Control and Indicator Functions

The following sections define the input and output signals from the power supply.
Signals that can be defined as low true use the following convention: Signal# = low true.

2.3.5.1 PSON# Input Signal

The PSON# signal is required to remotely turn on/off the power supply. PSON# is an active
low signal that turns on the +12V power rail. When this signal is not pulled low by the system,
or left open, the outputs (except the +12VSB) turn off. This signal is pulled to a standby
voltage by a pull-up resistor internal to the power supply. Refer to Figure 25 for the timing

diagram.
Table 66. PSON# Signal Characteristics
Signal Type Accepts an open collector/drain input from the system.
Pull-up to VSB located in power supply.
PSON# = Low ON
PSON# = High or Open OFF
MIN MAX
Logic level low (power supply ON) ov 1.0V
Logic level high (power supply OFF) 2.0V 3.46V
Source current, Vpson = low 4mA
Power up delay: Tpson_on_delay 5msec 400msec
PWOK delay: Tpson_pwok 50msec
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2.3.5.2 PWOK (power good) Output Signal

PWOK is a power OK signal and will be pulled HIGH by the power supply to indicate that all
the outputs are within the regulation limits of the power supply. When any output voltage falls
below regulation limits or when AC power has been removed for a time sufficiently long so
that power supply operation is no longer guaranteed, PWOK will be de-asserted to a LOW
state. See the table below for a representation of the timing characteristics of PWOK. The start
of the PWOK delay time shall inhibited as long as any power supply output is in current limit.

Table 67. PWOK Signal Characteristics

Signal Type
PWOK = High Power OK
PWOK = Low Power Not OK
MIN MAX
Logic level low voltage, Isink=400uA ov 0.4V
Logic level high voltage, Isource=200uA 2.4V 3.46V
Sink current, PWOK = low 400uA
Source current, PWOK = high 2mA
PWOK delay: Tpwok_on 100ms 1000ms
PWOK rise and fall time 100psec
Power down delay: T pwok_off 1ms 200msec
2.3.5.3 SMBALlert# Signal

This signal indicates that the power supply is experiencing a problem that the user should
investigate. This shall be asserted due to Critical events or Warning events. The signal shall
activate in the case of critical component temperature reached a warning threshold, general
failure, over-current, over-voltage, under-voltage, failed fan. This signal may also indicate the
power supply is reaching its end of life or is operating in an environment exceeding the
specified limits.

This signal is to be asserted in parallel with LED turning solid Amber or blink Amber.

Table 68. SMBAlert# Signal Characteristics

Signal Type (Active Low) Open collector/drain output from power supply.
Pull-up to VSB located in system.
Alert# = High OK
Alert# = Low Power Alert to system
MIN MAX
Logic level low voltage, Isink=4 mA oV 04V
Logic level high voltage, Isink=50 pA 3.46V
Sink current, Alert# = low 4 mA
Sink current, Alert# = high 50 pA
Alert# rise and fall time 100 us
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2.3.6 Protection Circuits

Protection circuits inside the power supply shall cause only the power supply’s main outputs
to shut down. If the power supply latches off due to a protection circuit tripping, an AC cycle
OFF for 15sec and a PSON# cycle HIGH for 1sec shall be able to reset the power supply.

2.3.6.1 Current Limit (OCP)

The power supply shall have current limit to prevent the outputs from exceeding the values
shown in table below. If the current limits are exceeded the power supply shall shutdown and
latch off. The latch will be cleared by toggling the PSON# signal or by an AC power
interruption. The power supply shall not be damaged from repeated power cycling in this
condition. 12VSB will be auto-recovered after removing OCP limit.

Table 69. Over Current Protection

Output Voltage Input Voltage Range Over Current Limits
+12V 90 - 264VAC 180A min; 200A max
+12VstB 90 - 264VAC 2.5A min; 3A max
2.3.6.2 Over Voltage Protection (OVP)

The power supply over voltage protection shall be locally sensed. The power supply shall
shutdown and latch off after an over voltage condition occurs. This latch shall be cleared by
toggling the PSON# signal or by an AC power interruption. The values are measured at the
output of the power supply’s connectors. The voltage shall never exceed the maximum levels
when measured at the power connectors of the power supply connector during any single
point of fail. The voltage shall never trip any lower than the minimum levels when measured at
the power connector. 12VSB will be auto-recovered after removing OVP limit.

Table 70. Over Voltage Protection (OVP) Limits

Output Voltage MIN (V) MAX (V)
+12V 13.3 145
+12VSB 13.3 145
2.3.6.3 Over Thermal Protection

The power supply will be protected against over temperature conditions caused by loss of fan
cooling or excessive ambient temperature. In an OTP condition the PSU will shut down. When
the power supply temperature drops to within specified limits, the power supply shall restore
power automatically, while the 12VSB remains always on. The OTP circuit must have built in
margin such that the power supply will not oscillate on and off due to temperature recovering
condition. The OTP trip level shall have a minimum of 4°C of ambient temperature margin.
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2.4 Higher Current Common Redundant Power Distribution Board (PDB)

The Power Distribution Board (PDB) for Intel” Server Chassis P4304XXMFEN2/P4304XXMUXX
supports the Common Redundant power supply in a 1+1 redundant configuration. The PDB is

designed to plug directly to the output connector of the PS and it contains 3 DC/DC power
converters to produce other required voltages: +3.3VDC, +5VDC, and 5V standby along with

additional over current protection circuit for the 12V rails.

2.4.1 Mechanical Overview
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2.4.11

The power distribution board shall get enough airflow for cooling DC/DC converters from the
fans located in the Power Supply modules. Below is a basic drawing showing airflow direction.

The amount of cooling airflow that will be available to the DC/DC converters is to be no less

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Figure 26. Outline Drawing

Airflow Requirements

than 1.2M/s.

Airflow direction

2.4.1.2

The dc/dc converters on the power distribution board are in series airflow path with the power

PDB

Rear power supply

v

Front power supply

v

Figure 27. Airflow Diagram

DC/DC Converter Cooling

supplies.

2.4.1.3

The PDB operates within all specified limits over the Top temperature range. Some amount of

Temperature Requirements

airflow shall pass over the PDB.

Table 71. Thermal Requirements

Item Description Min Max Units
Top Operating temperature range. 0 50 °C
Thon-op Non-operating temperature range. -40 70 °C
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24.1.4 Efficiency

Each DC/DC converter shall have a minimum efficiency of 85% at 50% ~ 100% loads and
over +12V line voltage range and over temperature and humidity range.

2.4.2 DC Output Specification
2.4.2.1 Input Connector (power distribution mating connector)

The power distribution provides 2 power pin, a card edge output connection for power and
signal that is compatible with a 2x25 Power Card Edge connector (equivalent to 2x25 pin
configuration of the FCI power card connector 10035388-102LF). The FCl power card edge
connector is a new version of the PCE from FCI used to raise the card edge by 0.031" to allow
for future 0.093"” PCBs in the system. The card edge connector has no keying features; the
keying method is accomplished by the system sheet metal.

Table 72. Input Connector and Pin Assignment Diagrams

Pin Name Pin Name
A1l GND B1 GND
A2 GND B2 GND
A3 GND B3 GND
A4 GND B4 GND
A5 GND B5 GND
A6 GND B6 GND
A7 GND B7 GND
A8 GND B8 GND
A9 GND B9 GND
A10 +12V B10 +12V
A11 +12V B11 +12V
A12 +12V B12 +12V
A13 +12V B13 +12V
Al4 +12V B14 +12V
A15 +12V B15 +12V
Al16 +12V B16 +12V
A17 +12V B17 +12V
A18 +12V B18 +12V
A19 PMBus* SDA B19 AO (SMBus* address)
A20 PMBus* SCL B20 A1 (SMBus* address)
A21 PSON B21 12V stby
A22 SMBAlert# B22 Cold Redundancy Bus
A23 Return Sense B23 12V load share
A24 +12V remote Sense B24 No Connect
A25 PWOK B25 Compatibility Pin”

*The compatibility Pin is used for soft compatibility check. The two compatibility pins are connected directly.

2.4.2.2 Output Wire Harness

The power distribution board has a wire harness output with the following connectors.

Listed or recognized component appliance wiring material (AVLV2), CN, rated min 85°C shall
be used for all output wiring.
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Table 73. PDB Cable Length

From Length, To No of pins Description
mm connector #

Power Supply cover exit hole 470 P1 24 Baseboard Power Connector

Power Supply cover exit hole 320 P2 8 Processor O connector

Power Supply cover exit hole 450 P3 8 Processor 1 connector

Power Supply cover exit hole 800 P4 5 Power FRU/PMBus* connector

Power Supply cover exit hole 350 P5 5 SATA peripheral power connector for 5.25"

Extension from P5 100 P6 5 SATA peripheral power connector for 5.25"

Extension from P6 P7 4 Peripheral Power Connector for 5.25"/HSBP
100 Power

Power Supply cover exit hole P8 4 1x4 legacy HSBP Power Connector
400

Extension from P8 P9 4 1x4 legacy HSBP Power Connector
75

Power supply cover exit hole P10 4 1x4 legacy HSBP Power/Fixed HDD adaptor
500 Connection

Extension from P10 P11 4 1x4 legacy HSBP Power/Fixed HDD adaptor
75 Connection

PCl power connector P12 4 2z2 Legacy PCl Power Connector
800

Connector only (no cable) na P13 4 GFX card aux connectors

Connector only (no cable) na P14 4

Connector only (no cable) na P15 4

Connector only (no cable) na P16 4

2.4.2.2.1 Baseboard Power Connector (P1)

= Connector housing: 24-Pin Molex Mini-Fit Jr. 39-01-2245 or equivalent
= Contact: Molex Mini-Fit, HCS Plus, Female, Crimp 44476 or equivalent

Table 74. P1 Baseboard Power Connector

Pin Signal 18 AWG Color Pin Signal 18 AWG Color

1 +3.3VDC Orange 13 +3.3VDC Orange
3.3V RS Orange (24AWG)

2 +3.3VDC Orange 14 -12vDC Blue
3 COM Black 15 COM Black
4 +5VDC Red 16 PSON# Green (24AWG)
5 COM Black 17 COM Black
6 +5VDC Red 18 COoM Black
7 COM Black 19 COM Black
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Pin Signal 18 AWG Color Pin Signal 18 AWG Color
8 PWR OK Gray (24AWG) 20 Reserved N.C.
9 5VSB Purple 21 +5VDC Red
10 +12V1 Yellow 22 +5VDC Red
11 +12V1 Yellow 23 +5VDC Red
12 +3.3VDC Orange 24 COM Black
2.4.2.2.2 Processor#0 Power Connector (P2)
= Connector housing: 8-Pin Molex 39-01-2080 or equivalent
= Contact: Molex Mini-Fit, HCS Plus, Female, Crimp 44476 or equivalent
Table 75. PO Processor Power Connector
Pin Signal 18 AWG color Pin Signal 18 AWG Color
1 COM Black 5* +12V1 Yellow
2 COM Black +12V1 Yellow
3 COM Black +12V1 Yellow
4 COM Black 8 +12V1 Yellow
2.4.2.2.3 Processor#1 Power Connector (P3)
= Connector housing: 8-Pin Molex 39-01-2080 or equivalent
= Contact: Molex Mini-Fit, HCS Plus, Female, Crimp 44476 or equivalent
Table 76. P1 Processor Power Connector
Pin Signal 18 AWG color Pin Signal 18 AWG Color
1 COM Black 5 +12V1 Yellow
2 COM Black 6 +12V1 Yellow
3 COM Black 7 +12V1 Yellow
4 COM Black 8 +12V1 Yellow

2.4.2.2.4

Power Signal Connector (P4)

= Connector housing: 5-pin Molex 50-57-9405 or equivalent

= Contacts: Molex 16-02-0087 or equivalent

Table 77. Power Signal Connector

Pin Signal 24 AWG Color
1 12C Clock White

2 I12C Data Yellow

3 SMBAlert# Red

4 COM Black
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Pin Signal 24 AWG Color
5 3.3RS Orange

2.4.2.2.5 2x2 12V Connector (P12-P16)

Connector header: Foxconn p/n HM3502E-P1 or equivalent

Table 78. P12 12V Connectors

Pin Signal 18 AWG color Pin Signal 18 AWG Color
1 COM Black 5 +12V1 Yellow
2 COM Black 6 +12V1 Yellow

Table 79. P13-P16 12V Connectors

Pin Signal 18 AWG color Pin Signal 18 AWG Color
1 COM Black 5 +12V2 Green
2 COM Black 6 +12V2 Green

2.4.2.2.6 Legacy 1x4 Peripheral Power Connectors (P7, P8, P9, P10, P11)

= Connector housing: Molex 0015-24-4048 or equivalent;
= Contact: Molex 0002-08-1201 or equivalent

Table 80. P8, P9, P10, P11 Legacy Peripheral Power Connectors

Pin Signal 18 AWG Color
1 +12V4 White
2 COM Black
3 COM Black
4 +5VDC Red

Table 81. P7 Legacy Peripheral Power Connectors

Pin Signal 18 AWG Color
1 +12V3 Brown
2 COM Black
3 COM Black
4 +5VDC Red
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2.4.2.2.7 SATA 1x5 Peripheral Power Connectors (P5, P6)

= Connector housing: Molex 0675-82-0000 or equivalent;
= Contact: Molex 0675-81-0000 or equivalent

Table 82. SATA Peripheral Power Connectors

Pin Signal 18 AWG Color
1 +3.3VDC | Orange
2 COM Black
3 +5VDC Red
4 COM Black
5 +12V3 Yellow

2.4.2.3 Grounding

Chassis Power Subsystem

The ground of the pins of the PDB output connectors provides the power return path. The
output connector ground pins is connected to safety ground (PDB enclosure). This grounding
is well designed to ensure passing the max allowed Common Mode Noise levels.

2.4.2.4 Remote Sense

Below is listed the remote sense requirements and connection points for all the converters on

the PDB and the main 12V output of the power supply.

Table 83. Remote Sense Connection Points

Converter + Sense Location - Sense Location
Power supply main 12V On PDB On PDB
12V/3.3V P20 (1x5 signal connector) P20 (1x5 signal connector)
12V/5V On PDB On PDB
12V/-12V none none
12Vstby/5Vstby none none

Table 84. Remote Sense Requirements

Characteristic Requirement
+3.3V remote sense input 200Q (measure from +3.3V on P1 2x12 connector to +3.3V
impedance sense on P20 1x5 signal connector)

+3.3V remote sense drop

remote sense points)

200mV (remote sense must be able to regulate out 200mV drop
on the +3.3V and return path; from the 2x12 connector to the

Max remote sense current draw | < 5mA
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2.4.2.5

12V Rail Distribution
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The below table shows the configuration of the 12V rails and what connectors and
components in the system they are powering.

Table 85. 12V Rail Distribution

P2 P3 P12 |P1 P[P |P|P1 P56, |P1[P1 [P1|P1 [P1|P1 |P1|P2
8911 |7 3 4 56 7 8 9 [0
0
2x4 2x4 2x2  2x12 111 1x |(2) |GPU1 |GPU2 |GPU3 |GPU4 OCP
X X [X 1x5,
4 (4 |4 1x4
CPU [Memory|CPU |[Memory|PCle |Fans [Misc [HDD & 2X [2x412x [2x42x |2x42x |2x4(Total [Min |Nominal[Max
1 1 2 2 peripherals 3 3 3 3 Curre
nt
12V1(17.8 [10.5A [17.8 [10.5A [21.7 [10.0 3.0A 91A [91 [95.5 100
A A A A
12V2 6.3|12.16.3(12.16.3(12.16.3[12.[76 A |76 (88 100
A 5AA [5AJA 5AA 5A
12V3 18.0 18A 18 [19 20
A
12V4 18.0A 18A |18 |19 20

Note: P12 is reserved for board that needs 4 x GPU cards powered. P1 is the main 12V power for PCle slot; but

additional 12V power can be connected to P2 and/or P3. The motherboard MUST NOT short any of the 12V rails or

connectors together.

2.4.2.6

Hard Drive 12V Rail Configuration Options

The below table shows the hard drive configuration options using the defined power
connectors. In some cases additional converter or 'Y’ cables are needed.

Table 86. Hard Drive 12V Rail Configuration Options

P8 P9 P10 P11 P5 P6 P7
x4 1x4 1x4 1x4 1x5 1x5 1x4
18

3 x2.5"8xHDD HDD1 na HDD2 na na na HDD3

BP 8x2.5 8x25 8x25

2 x3.5" 4xHDD HDD1 HDD1 peripheral bay

BP 4x3.5 4x3.5

1 x 3.5" 8xHDD HDD1 na na peripheral bay

BP 8x3.5

8 x 3.5" fixed 2xfixed | 2xfixed | 2xfixed | 2xfixed | peripheral bay

SATA

8 x 3.5" fixed SAS | 2xfixed | 2xfixed | 2xfixed | 2xfixed | peripheral bay
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2.4.2.7 DC/DC Converters Loading

The following table defines power and current ratings of three DC/DC converters located on
the PDB, each powered from +12V rail. The 3 converters meet both static and dynamic voltage
regulation requirements for the minimum and maximum loading conditions.

Table 87. DC/DC Converters Load Ratings

+12VDC Input DC/DC
Converters
+3.3V Converter +5V Converter -12V Converter
MAX Load 25A 15A 0.5A
MIN Static/Dynamic Load 0A 0A 0A
Max Output Power 3.3V x25A =82.5W | 5V x15A =75W 12V x0.5A =6W

2.4.2.8 5VSB Loading

There is also one DC/DC converter that converts the 12V standby into 5V standby.

Table 88. 5VSB Loading

12V stby/5V stby
DC/DC Converters
MAX Load 8A
MIN Static/Dynamic Load 0.1
Max Output Power 5V x8A =40W
2.4.2.9 DC/DC Converters Voltage Regulation

The DC/DC converters’ output voltages stay within the following voltage limits when operating
at steady state and dynamic loading conditions. These limits include the peak-peak
ripple/noise specified in Table 132. The 3.3V and 5V outputs are measured at the remote
sense point, all other voltages measured at the output harness connectors.

Table 89. Voltage Regulation Limits

Converter output Tolerance Min Nom Max Units
+3.3VDC -4%/+5% +3.20 +3.30 +3.46 VDC
+5VDC -4%/+5% +4.80 +5.00 +5.25 VDC
5Vstby -4%/+5% +4.80 +5.00 +5.25 VDC

2.4.2.10 DC/DC Converters Dynamic Loading

The output voltages remains within limits specified in table above for the step loading and
capacitive loading specified in Table 90 below. The load transient repetition rate is only a test

specification. The A step load may occur anywhere within the MIN load to the MAX load shown
in Table 87 and Table 88.
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Table 90. Transient Load Requirements

Output Max A Step Load Size Max Load Slew Rate Test capacitive Load
+ 3.3VDC 5A 0.25 A/us 250 pF
+5VDC 5A 0.25 A/us 400 pF
+5Vsb 0.5A 0.25A/us 20 uF

2.4.2.11 DC/DC Converter Capacitive Loading

The DC/DC converters are stable and meet all requirements with the following capacitive
loading ranges. Minimum capacitive loading applies to static load only.

Table 91. Capacitive Loading Conditions

Converter output Min Max Units
+3.3VDC 250 6800 pF
+5VDC 400 4700 uF
5Vstby 20 350 uF

2.4.2.12 DC/DC Converters Closed Loop stability

Each DC/DC converter is unconditionally stable under all line/load/transient load conditions
including capacitive load ranges specified in Section 2.4.2.11. A minimum of: 45 degrees
phase margin and -10dB-gain margin is required. The PDB provides proof of the unit’s
closed-loop stability with local sensing through the submission of Bode plots. Closed-loop
stability must be ensured at the maximum and minimum loads as applicable.

2.4.2.13 Common Mode Noise

The Common Mode noise on any output does not exceed 350mV pk-pk over the frequency
band of 10Hz to 20MHz.

= The measurement shall be made across a 100Q resistor between each of DC outputs,

including ground, at the DC power connector and chassis ground (power subsystem
enclosure).

= The test setup shall use a FET probe such as Tektronix model P6046 or equivalent.

2.4.2.14 Ripple/Noise

The maximum allowed ripple/noise output of each DC/DC Converter is defined in below Table
132. This is measured over a bandwidth of OHz to 20MHz at the PDB output connectors. A

10uF tantalum capacitor in parallel with a 0.1uF ceramic capacitor are placed at the point of
measurement.
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Table 92. Ripple and Noise

+3.3V +5V -12V +5VSB
50mVp-p 50mVp-p 120mVp-p 50mVp-p

The test setup shall be as shown below.

V.
ouT LOAD MUST BE

OiggwggTSUPPLY il oap | ISOLATED FROM
v, L THE GROUND OF
O——ac NEUTRAL |YRETURN T T THE POWER

F

10UF 1,

SUPPLY

AC GROUND
GENERAL NOTES: \J7
1. LOAD THE OUTPUT WITH ITS MINIMUM
LOAD CURRENT.
2. CONNECT THE PROBES AS SHOWN.
3. REPEAT THE MEASUREMENTS WITH THE
MAXIMUM LOAD ON THE OUTPUT.

SCOPE

SCOPE NOTE:
USE A TEKTRONIX 7834 OSCILLOSCOPE WITH 7A13 AND
DIFFERENTIAL PROBE P6055 OR EQUIVALENT.

Note: When performing this test, the probe clips and capacitors should be located close to the load.
Figure 28. Differential Noise Test Setup

2.4.2.15 Timing Requirements

Below are timing requirements for the power on/off of the PDB DC/DC converters. The +3.3V,
+5V and +12V output voltages should start to rise approximately at the same time. All outputs
must rise monotonically.

Table 93. Output Voltage Timing

Description Min Max Units
Output voltage rise time for each main output; 3.3V, 5V,-12V | 1.0 20 msec
and 5Vstby.
The main DC/DC converters (3.3V, 5V, -12V) shall be in 20 msec

regulation limits within this time after the 12V input has
reached 11.4V.

The main DC/DC converters (3.3V, 5V, -12V) must drop 20 msec
below regulation limits within this time after the 12V input
has dropped below 11.4V.

The 5Vstby converter shall be in regulation limits within this 20 msec
time after the 12Vstby has reach 11.4V.

The 5Vstby converter must power off within this time after 100 msec
the 12Vstby input has dropped below 11.4V.

2.4.2.16 Residual Voltage Immunity in Standby Mode

Each DC/DC converter is immune to any residual voltage placed on its respective output
(typically a leakage voltage through the system from standby output) up to 500mV. This
residual voltage does not have any adverse effect on each DC/DC converter, such as: no
additional power dissipation or over-stressing/over-heating any internal components or
adversely affecting the turn-on performance (no protection circuits tripping during turn on).
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While in Stand-by mode, at no load condition, the residual voltage on each DC/DC converter
output does not exceed 100mV.

Protection Circuits

The PDB shall shut down all the DC/DC converters on the PDB and the power supply (from
PSON) if there is a fault condition on the PDB (OVP or OCP). If the PDB DC/DC converter
latches off due to a protection circuit tripping, an AC cycle OFF for 15sec min or a PSON#
cycle HIGH for 1sec shall be able to reset the power supply and the PDB.

Over-Current Protection (OCP) / 240VA Protection

Each DC/DC converter output on PDB has individual OCP protection circuits. The PS+PDB
combo shall shutdown and latch off after an over current condition occurs. This latch shall be
cleared by toggling the PSON* signal or by an AC power interruption. The values are measured
at the PDB harness connectors. The DC/DC converters shall not be damaged from repeated
power cycling in this condition. Also, the +12V output from the power supply is divided on the
PDB into 3 channels and +12V3 is limited to 240VA of power. There are current sensors and
limit circuits to shut down the entire PS+PDB combo if the limit is exceeded. The limits are
listed in below table. -12V and 5VSB is protected under over current or shorted conditions so
that no damage can occur to the power supply. Auto-recovery feature is a requirement on
5VSB rail.

Table 94. PDB Over Current Protection Limits / 240VA Protection

Output Voltage Min OCP Trip Limits Max OCP Trip Limits Usage
+3.3V 27A Meet 240VA PCle, Misc
+5V 27A PCle, HDD, Misc
+12V1 91A 100A CPU & memory
+12V2 76A 100A GPU cards
+12V3 18A 20A HDD & peripherals
+12V4 18A 20A HDD & peripherals

Over Voltage Protection (OVP)

Each DC/DC converter output on PDB have individual OVP protection circuits built in and it
shall be locally sensed. The PS+PDB combo shall shutdown and latch off after an over voltage
condition occurs. This latch shall be cleared by toggling the PSON? signal or by an AC power
interruption. Table 135 contains the over voltage limits. The values are measured at the PDB
harness connectors. The voltage shall never exceed the maximum levels when measured at
the power pins of the output harness connector during any single point of fail. The voltage
shall never trip any lower than the minimum levels when measured at the power pins of the
PDB connector.
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Table 95. Over Voltage Protection (OVP) Limits

Output voltage OVP min (v) OVP max (v)
+3.3V 3.9 4.8
+5V 5.7 6.5
+5VSB 5.7 6.5
2.4.4 PWOK (Power OK) Signal
The PDB connects the PWOK signals from the power supply modules and the DC/DC
converters to a common PWOK signal. This common PWOK signal connects to the PWOK pin
on P1. The DC/DC convert PWOK signals have open collector outputs.
2.4.41 System PWOK Requirements
The system will connect the PWOK signal to 3.3V or 5V from a pull-up resistor. The maximum
sink current of the power supplies are 0.5mA. The minimum resistance of the pull-up resistor
is stated below depending upon the motherboard’s pull-up voltage. Refer to the CRPS power
supply specification for signal details.
Table 96. System PWOK Requirements
Motherboard pull-up voltage MIN resistance value (ohms)
5V 10K
3.3V 6.8K
2.4.5 PSON Signal

2.4.6

2.4.6.1

The PDB connects the power supplies PSON signals together and connect them to the PSON
signal on P1.

Refer to the CRPS power supply specification for signal details.

PMBus*

The PDB has no components on it to support PMBus*. It only needs to connect the power
supply PMBus* signals (clock, data, SMBAlert#) and pass them to the 1x5 signal connector.

Addressing

The PDB address the power supply as follows on the PDB.
0 = open, 1 = grounded

Table 97. PDB Addressing

Power Supply Position 1 Power Supply Position 2

PDB addressing AddressO/Address1 0/0 0/1

Power supply PMBus* device address BOh B2h
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Chassis Cooling

The Intel” Server Chassis P4304XXMFEN2 provides a base cooling solution which includes two
120 x 38mm fixed fans to provide sufficient system cooling. The Intel” Server Chassis
P4304XXMUXX provides a redundant cooling solution which is designed for maximum up
time by providing five 80 x 38 mm replaceable hot-swap fans. The fans can maintain proper
system cooling, even with a single failed fan. Corresponding air ducts are needed in both
configurations for supported boards.

3.1 Non-Redundant Cooling Solution on P4304XXMFEN2

Two 120 x 38 mm fans provide cooling for the processors, memory, hard drives and add-in
cards. The two fans draw air through the rear of each hard drive bay to provide drive,
processors, and memory cooling. All system fans provide a signal for RPM detection the server
board can make available for server management functions.

In addition, the power supply fan provides cooling for the power supply.

i/

[

i,

I

AF006664

Figure 29. Fixed Fans in Intel” Server Chassis P4304XXMFEN2

3.2 Redundant Cooling Solution on P4304XXMUXX

Five hot-swap 80x38mm fans provide cooling for the processors, hard drives, and add-in
cards. When any single fan fails, the remaining fans increase in speed and maintain cooling
until the failed unit is replaced. All system fans provide a signal for RPM detection that the
server board can make available for server management functions.

In addition, the power supply fan provides cooling for the power supply.
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AF006665

Figure 30. Hot-swap Fans in Intel” Server Chassis P4304XXMUXX

3.3 Fan Control

The fans provided in the Intel” Server Chassis P4304XXMFEN2 / P4304XXMUXX contain a
tachometer signal that can be monitored by the server management subsystem of the Intel’
Server Boards for RPM (Revolutions per Minute) detection.

The server board monitors several temperature sensors and adjusts the PWM (Pulse Width
Modulated) signal to drive the fan at the appropriate speed.

The front panel of the chassis has a digital temperature sensor connected to the server board
through the front panel’s bus. The server board firmware adjusts the fan speed based on the
front panel intake temperature and processor temperatures.

Refer to the baseboard documentation for additional details on how fan control is
implemented.

3.4 Fan Header Connector Descriptions

All system fan headers support pulse width modulated (PWM) fans for cooling the processors
in the chassis. PWM fans have an improved RPM range (20% to 100% rated fan speed) when
compared to voltage controlled fans.

Fixed chassis fans are in a 4-wire/4-pin style designed to plug into 4-pin or 6-pin SSI Fan
headers. When plugged into a 6-pin header, only the first four signals are used (Pwr, Gnd,
Tach, and PWM).

Hot-swap chassis fans are in a 6-wire/6-pin style designed to plug into 6-pin headers. The
extra signals provide for fan redundancy and failure indications (Pwr, Gnd, Tach, PWM,
Presence, and Failure).
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Standard Front Panel

4.1 Front Panel Overview

The Front Panel board is a common front panel across different sever boards and systems.

AF003625

Figure 31. Front Panel Overview

This front panel conforms to SSI specification with one exception that up to 4 LAN act/link
LEDs are supported. The common front panel can support either the standard SSI 2x12 pin
cable interconnect (2 LAN ports) or an Intel customized 2x15 pin cable interconnect (4 LAN
ports). With the Intel’ Server Board S2600CW, the front panel supports standard SSI
specification by using the standard SSI 2X12 pin cables.

4.2 Front Panel Features
The Front panel has the following features:

Power button with integrated power LED (green)

Chassis ID button with integrated ID LED (blue)

Status/Fault LED (green/amber) (Conform to the BT board)

Reset button

Global HDD activity LED (One HDD action)

4 LAN activity/link LEDs (Intel” Server Board S2600CW is using 2 LAN LEDs)
NMI button

Connectors: RA 2x15pin signal connector (supports 2x12 pin SSI FP connections) and SSI 1x2
pin chassis intrusion
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4.3 Front Control Panel LED/Button Functionality

ID Button with integrated ID LED — Toggles the integrated ID LED and the Blue server board
ID LED on and off. The ID LED is used to identify the system for maintenance when installed in
a rack of similar server systems. The ID LED can also be toggled on and off remotely using the
IPMI Chassis Identify command which will cause the LED to blink for 15 seconds.

NMI Button — When the NMI button is pressed, it puts the server in a halt state and issues a
non-maskable interrupt (NMI). This can be useful when performing diagnostics for a given
issue where a memory download is necessary to help determine the cause of the problem. To
prevent an inadvertent system halt, the actual NMI button is located behind the Front Control
Panel faceplate where it is only accessible with the use of a small tipped tool like a pin or

paper clip.

Network Activity LEDs (NIC LED) — The Front Control Panel includes an activity LED indicator
for each on-board Network Interface Controller (NIC). When a network link is detected, the
LED will turn on solid. The LED will blink once network activity occurs at a rate that is
consistent with the amount of network activity that is occurring.

System Reset Button — When pressed, this button will reboot and re-initialize the system.

System Status LED - The System Status LED is a bi-color (Green/Amber) indicator that shows
the current health of the server system. The system provides two locations for this feature;
one is located on the Front Control Panel, the other is located on the back edge of the server
board, viewable from the back of the system. Both LEDs are tied together and will show the
same state. The System Status LED states are driven by the on-board platform management
subsystem.

System Power Button with power LED - Toggles the system power on and off. This button
also functions as a sleep button if enabled by an ACPI compliant operating system. Pressing
this button will send a signal to the Integrated BMC, which will either power on or power off
the system. The integrated LED is a single color (Green) and is capable of supporting different
indicator states as defined in the following table.

Table 98. Power/Sleep LED Functional States

State Power Mode LED Description

Power-off | Non-ACPI Off System power is off, and the BIOS has not initialized the chipset.

Power-on Non-ACPI On System power is on

S5 ACPI Off Mechanical is off, and the operating system has not saved any
context to the hard disk.

sS4 ACPI Off Mechanical is off. The operating system has saved context to the
hard disk.

S3-S1 ACPI Slow blink’ DC power is still on. The operating system has saved context and
gone into a level of low-power state.

SO ACPI Steady on System and the operating system are up and running.
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HDD Activity LED — The drive activity LED on the front panel indicates drive activity from the
on-board hard disk controllers. The server board also provides a header giving access to this
LED for add-in controllers.

USB Ports - In addition, the front panel provides two USB ports. The USB ports are cabled to
the 2x5 connector on the server board.

Table 99. Front Panel LED Functionality

LED Color Condition What It Means
Green On Power on or SO sleep.
Power/Sleep Green Blink S1 sleep or S3 standby only for workstation baseboards.
Off Off (also sleep S4/S5 modes).
Green On System ready/No alarm.

System ready, but degraded: redundancy lost such as PS or
Green Blink fan failure; non-critical temp/voltage threshold; battery
failure; or predictive PS failure.

Critical alarm: Voltage, thermal, or power fault; CPU

Amber On missing; insufficient power unit redundancy resource offset
Status asserted.
Amber Blink Non-Critical failure: Critical temp/voltage threshold; VDR

hot asserted; min number fans not present or failed.

AC power off: System unplugged.

Off AC power on: System powered off and in standby, no prior
degraded\non-critical\critical state.
Green Blink HDD access.
Global HDD Activity
Off No access and no fault.
LAN 1-4 Activity/Link Green On LAN link/no access.
(LAN 1-2 for Intel’ Green Blink LAN access.
Server Board S2600CW) Off Idle.
Blue On Front panel chassis ID button pressed.
Chassis Identification Blue Blink Unit selected for identification from software.
Off No identification.

Note: This is dependent on server board support. Not all server boards support all features.
For additional details about control panel functions supported for a specific board, refer to the
individual server board specifications.
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Common Front Panel Connector List & Pin-out

Below is a list of the connectors needed for this board.

Table 100. Connectors for Boards

Function Qty

RA 2x12 FP

RA 1x2 Chassis Intrusion 1

The following table describes the pin-out.

Table 101. Pin-out Signal Description

Standard Front Panel

Pin Signal Description Pin Signal Description
1 Power LED Anode 2 Front Plane Power (P3V3_STBY)
3 Key Pin 4 System ID LED Anode
5 Power LED Cathode 6 System ID LED Cathode
7 HDD Activity LED Anode 8 System status LED1 Cathode (Green)
9 HDD Activity LED Cathode 10 System status LED2 Cathode (Amber)
11 Power Switch 12 NIC_1 Activity LED Anode
13 Power Switch (GND) 14 NIC_1 Activity LED Cathode
15 Reset Switch 16 SMBus* SDA
17 Reset Switch (GND) 18 SMBus* SCL
19 System ID Switch 20 Chassis Intrusion
21 1-wire Temp Sensor (unused) 22 NIC_2 Activity LED Anode
23 NMI to CPU Switch 24 NIC_2 Activity LED Cathode

Table 102. Chassis Intrusion Pin-out

Description

RA 1x2 Chassis Intrusion

Pin

Signal Name

FP_CHASSIS_INTRU

GND
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Hot-Swap Backplane (Optional)

5.1

The Intel” Server Chassis P4304XXMUXX supports hot-swap front bezel door. The fixed
storage drive trays can be upgraded with hot-swap drive cages including 4x3.5" hot-swap
backplane, 8x2.5" hot-swap backplane, and 8x2.5" SAS/PCle SSD (NVMe) combo backplane.

4x3.5" Hot-swap Backplane

The product family supports up to two 4x3.5" backplanes capable of supporting 12 Gb/sec
SAS and 6 Gb/sec SAS / SATA or slower drives. Both hard disks and Solid State Devices (SSDs)
can be supported within a common backplane. Each backplane can support either SATA or
SAS devices. However, mixing of SATA and SAS devices within a common hot-swap backplane
is not supported. Systems with multiple hot-swap backplanes can support different drive type
configurations as long as the drives attached to a common backplane are the same and the
installed controller attached to the given backplane can support the drive type. Supported
devices is dependent on the type of host bus controller driving the backplane, SATA only or
SAS.

Follow the steps shown as below to upgrade the fixed hard drive tray with 4x3.5" hot-swap
backplane. For detailed instructions, see Intel” Server Chassis P4304XXMFEN2/P4304XXMUXX
Product Family System Integration and Service Guide.

AF004611 AF003791

The front side of the backplane includes x4 29-pin drive interface connectors, each capable of
supporting 12Gb SAS or 6 Gb SAS/SATA or slower speeds. The connectors are numbered O
thru 3. Signal for drive connectors 0-3 is routed to mini-SAS HD connector on the back side of
the backplane.
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AF006766

Label Description

A 12C_OUT

B Power connectorr

C Ports 0-3 Mini-SAS HD cable connector
D 12C_IN

E SATA

Connectors A and D - 12C Cable connectors — The backplane includes two 1x5 cable
connectors used as a management interface between the server board and the installed
backplanes. In systems configured with multiple backplanes, a short jumper cable is attached
between backplanes, with connector “A” used on the first board and connector D used on the
second board, extending the SMBus to each installed backplane.

PIN SIGNAL
SMB_3V3SB_DAT

GND
SMB_3V3SB_CLK
SMB_ADDO
SMB_ADD1

G| M| W[IN| =
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Connector B — Power Harness Connector — The backplane includes two 1x4 connectors
supplying power to the backplane. Power is routed to each installed backplane via a
multi-connector power cable harness from the server board.

PIN SIGNAL SIGNAL PIN
1 GND P12V 3
2 GND P12V 4

Connectors C — Multi-port Mini-SAS HD Cable Connector — The backplane includes one
multi-port mini-SAS HD cable connector, providing SGPIO and I/O signals for four SAS/SATA
hard drives on the backplane. Cables can be routed from matching connectors on the server
board, installed add-in SAS/SATA RAID cards, or optionally installed SAS expander cards.

8x2.5" SAS Hot-swap Backplane

The product family supports up to two 8x2.5” backplanes capable of supporting 12Gb/sec
SAS and 6Gb/sec SAS/SATA or slower drives. Both hard disks and Solid State Devices (SSDs)
can be supported within a common backplane. Each backplane can support either SATA or
SAS devices. However, mixing of SATA and SAS devices within a common hot-swap backplane
is not supported. Systems with multiple hot-swap backplanes can support different drive type
configurations as long as the drives attached to a common backplane are the same and the
installed controller attached to the given backplane can support the drive type. Supported
devices is dependent on the type of host bus controller driving the backplane, SATA only or
SAS.
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The front side of the backplane includes x8 29-pin drive interface connectors, each capable of
supporting 12Gb SAS or 6 Gb SAS/SATA or slower speeds. The connectors are numbered 0
thru 7. Signals for each set of four drive connectors (0-3 and 4-7), are routed to separate
multi-port mini-SAS HD connectors on the back side of the backplane.

L.l I'_':'J
'ﬂj (©) :]3:]4£: (®) 7

If

- —

Note: Letters in parenthesis denote references to connectors on the backside of the backplane as illustrated in
the following diagram.

A B C D
— | I
|!K:lj . — l
o o o o - = = .
[ £ o ° [ 2 : A 2
0{0]s)
e (UL |
E
Label Description
A SMBus-Out cable connector for multi-backplane support

Ports 4-7 Mini-SAS HD cable connector
Ports 0-3 Mini-SAS HD cable connector

SMBus-In cable connector — From Server board or other backplane

m Ol0N| @

Power connector

77



5.3

Hot-Swap Backplane (Optional) Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Connectors A and D - SMBus Cable Connectors — The backplane includes two 1x5 cable
connectors used as a management interface between the server board and the installed
backplanes. In systems configured with multiple backplanes, a short jumper cable is attached
between backplanes, with connector “A” used on the first board and connector D used on the
second board, extending the SMBus to each installed backplane.

PIN SIGNAL
SMB_3V3SB_DAT

GND
SMB_3V3SB_CLK
SMB_ADDO
SMB_ADD1

G| | W| N[ =

Connectors B and C — Multi-port Mini-SAS HD Cable Connectors — The backplane includes
two multi-port mini-SAS HD cable connectors, each providing SGPIO and I/O signals for four
SAS/SATA hard drives on the backplane. Cables can be routed from matching connectors on
the server board, installed add-in SAS/SATA RAID cards, or optionally installed SAS expander
cards for drive configurations of greater than 8 hard drives.

Connector E — Power Harness Connector — The backplane includes a 2x2 connector supplying
power to the backplane. Power is routed to each installed backplane via a multi-connector
power cable harness from the server board.

PIN SIGNAL SIGNAL PIN
1 GND P12V

2 GND P12V

8x2.5" Combo SAS / PCle SSD (NVMe) Backplane

The product family supports one 8x2.5 combo SAS/PCle SSD backplane accessory kit which
supports up to four PCle SSDs plus four SATA/SAS drives, or eight SATA/SAS drives.

The front side of the backplane includes eight 29-pin drive interface connectors capable of
supporting up to four PCle SSD drives + four SATA/SAS drives or eight SATA/SAS drives. PCle
SSD drives can only be supported in drive interface slots O thru 3.

Signals for each PCle SSD interface connector are routed to separate mini-SAS HD connectors
on the backside of the backplane. PCle SSD drives are NOT hot-swappable.

With SATA or SAS drives installed, each drive interface is capable of supporting 12Gb SAS or 6
Gb SAS/SATA or slower speeds. Depending on the chosen drive configuration, drive
numbering is either 0-7 (all SATA or SAS installed), or 4-7 (w/PCle SSDs installed). SATA/SAS
signals for each set of four connectors (0-3 and/or 4-7) are routed to separate multi-port
mini-SAS HD connectors on the backside of the backplane.
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SATA / SAS —

8x SATA / SAS Only Drive Numbering

Both hard disks and Solid State Devices (SSDs) can be supported within the backplane. The
backplane can support either SATA or SAS devices. However, mixing of SATA and SAS devices
within a common hot-swap backplane is not supported. Systems with multiple hot-swap
backplanes can support different drive type configurations as long as the drives attached to a
common backplane are the same and the installed controller attached to the given backplane
can support the drive type. Supported devices is dependent on the type of host bus controller
driving the backplane, SATA only or SAS.

On the backside of each backplane are several connectors. The following illustration identifies

each.
J
® !

pcesspo — L—satassas - 4+—1

x4 PCle SSD + x4 SATA / SAS Drive Numbering
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Label Description
SMBus-Out cable connector for multi-backplane support

SATA/SAS Ports 4-7 Mini-SAS HD cable connector
PCle SSD Drive #3 Mini-SAS HD cable connector
PCle SSD Drive #2 Mini-SAS HD cable connector
PCle SSD Drive #1 Mini-SAS HD cable connector
PCle SSD Drive #0 Mini-SAS HD cable connector
SATA/SAS Ports 0-3 Mini-SAS HD cable connector

SMBus-In cable connector — From Server board or other backplane

Il oM m gl w >

Power connector

Connectors A and H - SMBus Cable Connectors — The backplane includes two 1x5 cable
connectors used as a management interface between the server board and the installed
backplanes. In systems configured with multiple backplanes, a short jumper cable is attached
between backplanes, with connector “A” used on the first board and connector “H" used on
the second board, extending the SMBus to each installed backplane.

PIN SIGNAL
SMB_3V3SB_DAT

GND
SMB_3V3SB_CLK
SMB_ADDO
SMB_ADD1

gl [ w|N| =
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Connectors B and G — Multi-port Mini-SAS HD Cable Connectors — The backplane includes
two multi-port mini-SAS HD cable connectors, each providing SGPIO and I/O signals for four
SAS/SATA hard drives on the backplane. Cables can be routed from matching connectors on
the server board, installed add-in SAS/SATA RAID cards, or optionally installed SAS expander
cards for drive configurations of greater than 8 hard drives.

Connectors C, D, E, and F — Each connector supports a single PCle SSD device. Each connector
is cabled directly to an add-in PCle SSD controller card installed in one of the riser card slots
on the server board.

Connector | - Power Harness Connector — The backplane includes a 2x2 connector supplying
power to the backplane. Power is routed to each installed backplane via a multi-connector
power cable harness from the server board.

PIN SIGNAL SIGNAL PIN
1 GND P12V

2 GND P12V
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System Interconnection

Cable Routing Overview

All cables in the chassis that need to be routed from front to back, should be routed using the
cable channels along each chassis sidewall as shown in the following illustration. When
routing cables front-to-back, none should be routed through the center of the system orin
the area between the system fans and the DIMM slots.

The recommended cable routing for server board S2600CW inside of server chassis
P4304XXMFEN2 is shown as below.

i === |
Power C—
Suppl Q =
i ) " RN —
—] |
r-@ i @ - gm
‘ —
CPU2 Main Power CPU1 e ® @ ©
/ (=)
I
B =
i Server Board 1
8 |/.ﬂ e ]j E
00 OO
) FAN_24 ® —
B Front * \ =,
= Panel SAS/SATA* USB (G \—)
) q 8! ——fo L
| .
AF008567
A CPU1/2 power cable B Main power cable C SSD/HDD drive bay power
cable (SAS/SATA)
D ODD drive bay power E Front panel and USB cable | F ODD data cable
cable
G SSD/HDD drive bay data H FAN_1 cable (PCle fan) | FAN_2 cable (CPU fan)
cable (SATA)
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System Interconnection

The recommended cable routing for server board S2600CW inside of server chassis

P4304XXMUXX is shown as below.

[

Power Supply

Server Board

HSBP_I?C

Front
SAS/SATA*

ol

AF006666

A CPU1/2 power cable B Main power cable C SSD/HDD drive bay power
cable (SAS/SATA)
D ODD drive bay power cable E Front panel and USB cable | F ODD data cable
G SSD/HDD drive bay data H, I, J, FAN_n cables M PMBus
cable (SATA) K, L

Chassis Internal Cables

Note: This section provides the chassis internal cables specification descriptions. Different
chassis configuration may come with different cables setting.

Front Panel Cable

A 24-conductor ribbon cable with 24-pin IDC connectors links the front panel to the SSI EEB

Revision 3.671-compliant server board.
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Figure 32. Chassis Front Panel Cable

6.2.2 Intrusion Switch Cable

The intrusion switch cable acts as a switch installed on the chassis for chassis intrusion
detection, allowing server management software to detect unauthorized access to the system
side cover. The cable is connected to the front panel through a 2-pin chassis intrusion header
on the front panel board.

| 200mm +/- 10mm:

| NC = NORMALLY CLOSED |——30mm REF—
N-C-) e e e T e e e e e e e e e e e ’.‘.XC)Q‘}C !
A D. £ —coumon ".L B INTR (SERUERBOATDINTR ;P2\
™ 'VENDOR XX DATECODE: YYWW|
"N 00 T e
S INTRUSION SWITCH HARNESS y 02 ox
f\!_i/‘u 2% / N

BARCODE 39 STATING
“G10266-002"

Figure 33. Intrusion Switch Cable

6.2.3 USB Cable

A USB cable with 2x10-pin connectors at one end and two external USB 3.0 connectors at the
other end is used for connecting the front panel mounted USB connector to the server board.

84



Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS System Interconnection

800£10

50410
.
_\ D). FLAG FRAME
- /
[==]
-+ o 4
nil— Y
\
—(2)
\ ¢ ¢ -
—(4)(8)(7) 2643
Reading:H17083-007
53 CABLE ot
H17063-002
AT VWA
(ATETICE
DETAL LaBEL

Figure 34. USB Cable Drawing

6.2.4 SATA Power Adapter Cable

The SATA Power Adapter Cable has a 4-pin LP4 connector at one end, two 15-pin SATA

power connectors at the other end. The cable is used for connecting the SATA Hard Drive to a
standard 4-pin LP4 power connector.
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-
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Figure 35. SATA Power Adapter Cable
6.2.5 Mini-SAS HD Cable Kit

The Mini SAS HD cable kit provides connection from the Mini-SAS HD connectors on the
server board to the fixed storage drive tray.
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Reliability, Serviceability, and Availability

7.1

Mean Time Between Failure

The following is the calculated Mean Time Between Failures (MTBF) at maximum configuration
at 40°C (ambient air). These values are derived using a historical failure rate and multiplied by
factors for application, electrical and/or thermal stress and for device maturity. MTBF
estimates should be viewed as “reference numbers” only.

Telcordia* SR_332 Issue II: Reliability Prediction Procedure
Method 1: Parts Count Prediction

Case lll: Generic Value + Quality + Stress + Temperature
Confidence Level: 90%

Quality Level: 1l

Temperature: Customer Specified (default 40°C)

Duty Cycle: Continuous, 100%

Operating Environment: Ground Benign, Fixed, Controlled

Table 103. Calculated Mean Time Between Failure — P4304XXMFEN2

Intel” Server Chassis P4304XXMFEN2
Subassembly
. o . . MTBF FIT
(Server in 40°C ambient air) -
(Hours) (Failures/109 hrs)

Server Board 234708 4261
Front Panel Board 5187309 193
Power Supply (550W) Fixed x1 474910 2106
Non-redundant Cooling Fan-CPU Zone Fan x1 | 88509 11298
Non-redundant Cooling Fan-PCl Zone Fan x1 490000 2041
Totals without motherboard= 63949 15638
Totals with motherboard= 50255 19899
System MTBF Hrs @ 40°C 50255
System MTBF Hrs @ 35°C 64100
System MTBF Hrs @ 25°C 106472

87



7.2

Reliability, Serviceability, and Availability

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Table 104. Calculated Mean Time Between Failure — P4308XXMUXX with 750w PSU

Intel” Server Chassis P4304XXMUXX
Subassembly
. o . . MTBF FIT
(Server in 40°C ambient air) -
(Hours) (Failures/109 hrs)

Server Board 234708 4261
Front Panel Board 5187309 193
High current PDB 1961857 510
750w PSU x1 537582 1860
Redundant Cooling Fan x5 85470 11700
Totals without motherboard= 70111 14263
Totals with motherboard= 53985 18524
System MTBF Hrs @ 40°C 53985
System MTBF Hrs @ 35°C 68,858
System MTBF Hrs @ 25°C 114,375

Table 105. Calculated Mean Time Between Failure — P4308XXMUXX with 1600w PSU

Intel” Server Chassis P4304XXMUXX
Subassembly
. . . MTBF FIT
(Server in 40°C ambient air) -
(Hours) (Failures/109 hrs)

Server Board 234708 4261
Front Panel Board 5187309 193
High current PDB 1961857 510
1600w PSU x1 506563 1974
Redundant Cooling Fan x5 85470 11700
Totals without motherboard= 69555 14377
Totals with motherboard= 53655 18638
System MTBF Hrs @ 40°C 53655
System MTBF Hrs @ 35°C 68,438
System MTBF Hrs @ 25°C 113,675

Serviceability

The system is designed for service by qualified technical personnel only.

The desired Mean Time To Repair (MTTR) of the system is 30 minutes including the diagnosis
of the system problem. To meet this goal, the system enclosure and hardware are designed to

minimize the mean time to repair.
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The following are the maximum times a trained field service technician should take to perform
the listed system maintenance procedures after diagnosis of the system.

Table 106. Maximum Maintenance Procedure Times

Activity Time Estimate

Remove cover <1 minute
Remove and replace fixed hard disk drive <3 minutes
Remove and replace hot-swap hard disk drive < 2 minutes
Remove and replace 5.25-inch peripheral device <1 minute
Remove and replace fixed power supply module <5 minutes
Remove and replace hot-swap power supply module 15 second
Remove and replace hot-swap power supply cage <5 minutes
Remove and replace fixed fan <2 minute
Remove and replace hot-swap fan <1 minute
Remove and replace expansion board (PCl Adaptor Card) <2 minutes
Remove and replace backplane board <5 minutes
Remove and replace front panel board <3 minutes
Remove and replace server board (with no expansion boards) <7 minutes
Overall Mean Time To Repair (MTTR) <30 minutes

89



Environmental Limits

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Environmental Limits

8.1

8.2

System Office Environment

The following table displays the System Office Environment summary.

Table 107. System Office Environment Summary

Parameter

Limits

Operating temperature

+10°C to +35°C with the maximum rate of change not to exceed 10°C per hour

Non-operating temperature

-40°Cto +70°C

Non-operating humidity

50% to 90%, non-condensing with a maximum wet bulb of 28°C (at
temperatures from 25°C to 35°C)

Acoustic noise

7.0 BA LWA in a typical office ambient temperature (18-25°C)

Shock Operating Half sine, 2 g, 11 milliseconds
Shock Unpackaged Trapezoidal, 25 g, velocity change 136 inches/second (240 lbs to < 80 lbs)
Shock Packaged Operational after a free fall of 9 — 36-inches depending on the weight

Vibration unpackaged

5 Hz to 500 Hz 2.20 g RMS random

Vibration packaged

5 Hz to 500 Hz 1.09 g RMS random

Packaged shock

Operational after a free fall of 9 — 36-inches depending on the weight

System Environmental Testing

The system will be tested per the Environmental Standards Handbook, Intel Doc 25-GS0009.

These tests shall include:

Acoustic Sound Power

Temperature operating and non-operating

Humidity non-operating

Shock Operating, Shock Packaged and Shock unpackaged

Vibration Packaged and Vibration Unpackaged

AC, DC,and I/O Surge

AC voltage, frequency, and source interrupt

Conducted Immunity

DC Voltage and Source Interrupt
Electrical Fast Transient (EFT)

Electrostatic discharge (ESD)

Flicker and Voltage Fluctuation

Power Frequency Magnetic Fields

Power Line Harmonics
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8.3.1

8.3.1.1

8.3.1.2

Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

Radiated Emissions

Radiated Immunity

Telecom Power Line Conducted Emissions

Voltage Dip and Dropout

Reliability Test

Environmental Limits

Intel” Server Chassis P4304XXMFEN2 / P4304XXMUXX Acoustic Level

The following tables detail the declared acoustic data of the Intel” Server Chassis

P4304XXMFEN2 / P4304XXMUXX for reference.

Intel’ Server Chassis P4304XXMFEN2 / P4304XXMUXX with Intel’ Server Board

S2600CW

Test Conditions at Acoustic Lab

Table 108. Test Conditions at Acoustic Lab

Function Conditions/Stress Software
Standby AC power connected
Idle Mode Windows-2k12R2 Idling

Stress Mode_TO1

10 meter + PTU_1.5 (Core 50%)

Stress Mode_TO2

10 meter + PTU_1.5 (Core & Memory 50%)

Test Environment

The room temperature shall be 23°C+/-2°C; recommended related humidity is 40% ~70%

based on ISO-7779 standard.

8.3.1.3 Declared Acoustic Data
Table 109. System Configuration with P4304XXMFEN2

Configuration Config1 Config2 Config3 Config4 Configh
Server Board S2600CW S2600CW S2600CW S2600CW S2600CW
Storage Cage Two 4x3.5" Two 4x3.5" Two 4x3.5" Two 4x3.5" Two 8x2.5"
Processors 120W 120W 135W 120W 135w
DIMM 16 16 16 16 16
HDD 4x3.5" 8x3.5" 8x3.5" 8x3.5" 4x2.5" SAS

+4x2.5" SSD

Power Supplies 550W 550W 550W 550W 550W
PCI x3 x3 x3 x3 x3

Fan

Two fixed fans

Two fixed fans

Two fixed fans

Two fixed fans

Two fixed fans
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Table 110. Declared Acoustic Data of Intel” Server Chassis P4304XXMFEN2 Family with Intel® Server

Board S2600CW
# Configuration Condition Declared SWL (Db)
1 Standby 2.7
2 Idle 4.9
Config 1
3 lometer+PTU50% 5.2
4 lometer+PTU50%+Mem 5.2
5 Standby 2.7
6 Idle 5.1
Config 2
7 lometer+PTU50% 5.2
8 lometer+PTU50%+Mem 5.2
9 Standby 2.7
10 Idle 5.1
Config 3
11 lometer+PTU50% 5.2
12 lometer+PTU50%+Mem 5.2
13 Standby 2.7
14 Idle 53
Config 4
15 lometer+PTU50% 55
16 lometer+PTU50%+Mem 5.5
17 Standby 2.7
18 Idle 5.2
Config 5
19 lometer+PTU50% 5.4
20 lometer+PTU50%+Mem 5.4

Table 111. System Configuration with P4304XXMUXX

fans

fans

fans

Configuration Config1 Config2 Config3 Config4
Server Board S2600CW S2600CW S2600CW S2600CW (10G)
Storage Cage Two 4x3.5" Two 4x3.5" Two 8x2.5" Two 4x3.5"
Processors 120W 135W 120W 120W
DIMM 16 16 16 16
HDD 4*3.5" 4x3.5" 4x2.5" SAS 4x3.5"

+4x2.5" SSD
Power Supplies 2x 750W 2x 750W 2x 750W 2x 750W
PCI x3 x3 x3 x3
Fan Five redundant Five redundant Five redundant Five redundant

fans

92




Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS
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Table 112. Declared Acoustic Data of Intel” Server Chassis P4304XXMUXX Family with Intel’ Server Board

S2600CW
# Configuration Condition Declared SWL (Db)
1 Standby 2.7
2 Idle 4.6
Config 1
3 Stress Mode_TO1 53
4 Stress Mode_TO2 53
5 Standby 2.7
6 Idle 4.6
Config 2
7 Stress Mode_TO1 5.9
8 Stress Mode_TO2 5.9
9 Standby 2.7
10 Idle 5.5
Config 3
11 Stress Mode_TO1 5.8
12 Stress Mode_TO2 5.8
13 Standby 2.7
14 Idle 4.6
Config 4
15 Stress Mode_TO1 53
16 Stress Mode_TO2 53

8.4 HTA Support for Intel® Server Chassis P4304XXMFEN2 /

P4304XXMUXX with Intel® Server Board S2600CW

8.4.1 This table provides the HTA support configuration with the Intel® Server Board
S2600CW installed in the Intel® Server Chassis P4304XXMFEN2.

Config #1: P4304XXMFEN2 with fixed hard drive storage
Config #2: P4304XXMFEN2 with upgrade option of one 4x3.5" hot-swap

~ ) . Config #2 Config #3
drive cage or one 8x2.5" hot-swap drive cage Config #1
. ) . See Note 7. | See Note 7.

Config #3: P4304XXMFEN2 with upgrade option of two 4x3.5" hot-swap

drive cages or two 8x2.5 hot-swap drive cages

ASHRAE Classifications 27°C | A2 27°C | A2 27°C | A2

See Note 1. Max Ambient 27°C | 35°C | 27°C | 35°C | 27°C | 35°C

Cooling Normal mode without fan failure o [ [ o [ [

PS 550W AC o [ [ o ([ ([
EP, 135w, 12C (Intel® Xeon® processor E5-2690 o [ [ ] o o
V3)

EP Processors EP, 120w, 12C (Intel® Xeon® processor E5-2680 V3, | @ [ [ o ([ ([
E5-2670V3)
EP, 105w, 10C (Intel’ Xeon® processor E5-2660 V3, | @ [ ) [ ) [ ) [ ) [ )
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E5-2650 V3)

EP, 90w, 8C (Intel® Xeon® processor E5-2640 V3)

EP, 85w,8C,6C (Intel® Xeon® processor E5-2630 V3,
E5-2620 V3, E5-2609 V3, E5-2603 V3)

EP, 135w, 8C,6C,4C (Intel® Xeon® processor E5-
2667 V3, E5-2643 V3, E5-2637 V3)

EP, 105w, 4C (Intel® Xeon® processor E5-2623 V3)

EP, 65w, 12C (Intel® Xeon® processor E5-2650L V3)

EP, 55w, 8C (Intel® Xeon® processor E5-2630L V3)

EP, 145w, 14C,18C (Intel® Xeon® processor E5-
2697 V3, E5-2699 V3)

EP, 135w, 16C (Intel® Xeon® processor E5-2698
V3)

EP, 120w, 14C (Intel® Xeon® processor E5-2695 V3,
E5-2683 V3)

Memory Type
See Note 2.

RDIMM-2Rx8,1Rx4

RDIMM-DRx4

LRDIMM-QRx4 DDP

Add-in Cards
See Note 3.

PCle Cards

Battery Backup
See Note 4.

BBU (rated to 45°C)

Supercap (rated to 45°C)

Cache Offload Module (rated to 55°C)

2.5" SFF NVMe
SSD
(DC P3700/P3500)

1600GB/2TB

800GB

500GB

400GB

200GB

PCle SSD AIC FF
(DC P3700/P3500)

See Note 5.

1600GB/2TB

800GB

500GB

400GB

200GB

M.2 (DC S3500)
See Note 6.

340G/120G/80G

Notes:

1. The 27°C configuration alone is limited to elevations of 900m or less. Altitude higher than 900m needs to be
de-rated same as ASHRAE Class2.

When identifying memory in the table, only Rank and Width are required. Capacity is not required.

3. Able to provide sufficient cooling for any PCle card that satisfies the 55°C-200LFM boundary condition
requirement.

4. Supercap use 45°C thermal spec at normal mode and 55°C at fan failure mode. Excursions over spec may
result in reliability impact. BBU need to meeting 45°C thermal spec in both fan normal / fail mode.
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5. Add-In-Card form factor PCle SSD requires 300LFM for cooling. Performance mode in BIOS is required to be

enabled.

Environmental Limits

6. To support full performance for Intel S3500 M.2 device, performance mode in BIOS is required to be enabled.

7. P4208/P4216 includes SAS only hot swap and Combo HDD backplane.

This table provides the HTA support configuration with the Intel® Server Board

S2600CW installed in the Intel® Server Chassis P4304XXMUXX at fan normal

state.

Config #1: P4304XXMUXX with fixed hard drive storage
Config #2: P4304XXMUXX with upgrade option of one 4x3.5” hot-swap

drive cage or one 8x2.5" hot-swap drive cage Config #1 Config #2 Config #3
Config #3: P4304XXMUXX with upgrade option of two 4x3.5" hot-swap SeeNote 9. | See Note 9.
drive cages or two 8x2.5 hot-swap drive cages
ASHRAE Classifications 27°C | A2 27°C | A2 27°C | A2
See Note 1. Max Ambient 27°C | 35°C | 27°C | 35°C | 27°C | 35°C
PS 750W AC [ o o o o o
See Note 2 and 3. 1600W AC [ [ [ o o o

EP, 135w, 12C (Intel® Xeon® processor E5-2690 ° ° ° ° ° °

V3)

EP, 120w, 12C (Intel® Xeon® processor E5-2680

V3, E5-2670V3) o o o o o o

EP, 105w, 10C (Intel” Xeon® processor E5-2660

V3, E5-2650V3) o o o i i o

EP, 90w, 8C (Intel® Xeon® processor E5-2640 V3)

EP, 85w,8C,6C (Intel® Xeon® processor E5-2630

V3, E5-2620 V3, E5-2609 V3, E5-2603 V3) o o o i i o

EP, 135w, 8C,6C,4C (Intel® Xeon® processor E5-

2667 V3, E5-2643 V3, E5-2637 V3) o i i i i i
EP Processors ® ® -

EP, 105w, 4C (Intel® Xeon® processor E5-2623 ° ° ° ° ° °

V3)

® ® _

EP, 65w, 12C (Intel® Xeon® processor E5-2650L ° ° ° ° ° °

V3)

EP, 55w, 8C (Intel® Xeon® processor E5-2630L ° ° ° ° ° °

V3)

EP, 145w, 14C,18C (Intel® Xeon® processor E5-

2697 V3, E5-2699 V3) o i i i i i

® ® _

EP, 135w, 16C (Intel® Xeon® processor E5-2698 ° ° ° ° ° °

V3)

EP, 120w, 14C (Intel® Xeon® processor E5-2695

V3, E5-2683 V3) o o o o o o

RDIMM-2Rx8,1Rx4 [ o o ([ J ([ J o
Memory Type RDIMM-DRx4 o (o ([0 (@ [0 |o
See Note 4.

LRDIMM-QRx4 DDP [ ([ ([ o o ([
Add-in Cards PCle Cards e (o (@ |0 |0 |0
See Note 5.
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BBU (rated to 45°C) o ] ] o o ]
Battery Backup S
See Note 6. Supercap (rated to 45°C) o o o [ ) [ ) o
Cache Offload Module (rated to 55°C) o o o o o o
1600GB/2TB o ] ] o o ]
800GB o [ [ [ [ o
2.5" SFF NVMe SSD
(DC P3700/P3500) >00GB b b b ® ® b
400GB o [ [ [ [ o
200GB o [ [ [ [ o
1600GB/2TB o o o o o o
PCle SSD AIC FF 800GB o ® ® ® ® ®
(DC P3700/P3500) 500GB o [ [ [ [ o
See Note 7. 400GB ° ° ° ° ° °
200GB [ ([ ([ [ [ ([
M.2 (DC S3500)
340G/120G/80G [ (] o [} [} o
See Note 8.
B Active Cooling up to 300W [ ] ]
Intel® Xeon® Phi
Active Cooling up to 225W o (]

Notes:

1. The 27°C configuration alone is limited to elevations of 900m or less. Altitude higher than 900m needs to be

de-rated same as ASHRAE Class2.

2. Infan redundancy mode, 2 PSUs are required to keep the sufficient cooling. System fans and PSUs cannot fail
at the same time.

3. System with 1600W PSU has higher acoustic at operation mode due to PSU firmware setting. It can meet Intel

Blue book.

When identifying memory in the table, only Rank and Width are required. Capacity is not required.

5. Able to provide sufficient cooling for any PCle card that satisfies the 55C-200LFM boundary condition

requirement.

6. Supercap uses 45°C thermal spec at normal mode and 55°C at fan fail mode. Excursions over spec may result

in reliability impact. BBU need to meeting 45C thermal spec in both fan normal / fail mode.

7. For Add-In-Card form factor PCle SSD requires 300LFM for cooling, need to be placed in PCl slot3/4/5/6, at
same time, performance mode in BIOS is required to be enabled.

8. To support full performance for Intel S3500 M.2 device, performance mode in BIOS is required to be enabled.

9. P4208/P4216 includes SAS only hot swap and Combo HDD backplane.

8.4.3

This table provides the HTA support configuration with the Intel® Server

Board S2600CW installed in the Intel® Server Chassis P4304XXMUXX at
fan fail state.

Config #1: P4304XXMUXX with fixed hard drive storage
Config #2: P4304XXMUXX with upgrade option of one 4x3.5” hot-swap . i

. " . i Config #2 Config #3
drive cage or one 8x2.5" hot-swap drive cage Config #1
Config #3: P4304XXMUXX with upgrade option of two 4x3.5" hot-swap SeeNote 9. | See Note 9.
drive cages or two 8x2.5 hot-swap drive cages
ASHRAE Classifications 27°C | A2 27°C | A2 27°C | A2
See Note 1. Max Ambient 27°C | 35°C | 27°C | 35°C | 27°C | 35°C
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PS
See Note 2 and 3.

750W AC

Glossary

1600W AC

EP Processors

EP, 135w, 12C (Intel® Xeon® processor E5-2690
V3)

EP, 120w, 12C (Intel® Xeon® processor E5-2680
V3, E5-2670V3)

EP, 105w, 10C (Intel’ Xeon® processor E5-2660
V3, E5-2650 V3)

EP, 90w, 8C (Intel® Xeon® processor E5-2640 V3)

EP, 85w,8C,6C (Intel® Xeon® processor E5-2630
V3, E5-2620 V3, E5-2609 V3, E5-2603 V3)

EP, 135w, 8C,6C,4C (Intel® Xeon® processor E5-
2667 V3, E5-2643 V3, E5-2637 V3)

EP, 105w, 4C (Intel® Xeon® processor E5-2623
V3)

EP, 65w, 12C (Intel® Xeon® processor E5-2650L
V3)

EP, 55w, 8C (Intel® Xeon® processor E5-2630L
V3)

EP, 145w, 14C,18C (Intel® Xeon® processor E5-
2697 V3, E5-2699 V3)

EP, 135w, 16C (Intel® Xeon® processor E5-2698
V3)

EP, 120w, 14C (Intel® Xeon® processor E5-2695
V3, E5-2683 V3)

Memory Type
See Note 4.

RDIMM-2Rx8,1Rx4

RDIMM-DRx4

LRDIMM-QRx4 DDP

Add-in Cards
See Note 5.

PCle Cards

Battery Backup
See Note 6.

BBU (Rated to 45°C)

Supercap (Rated to 45°C)

Cache Offload Module (rated to 55°C)

2.5" SFF NVMe SSD
(DC P3700/P3500)

1600GB/2TB

800GB

500GB

400GB

200GB

PCle SSD AIC FF
(DC P3700/P3500)

See Note 7.

1600GB/2TB

800GB

500GB

400GB

200GB

M.2 (DC S3500)

340G/120G/80G

97




Glossary Intel® Server Chassis P4304XXMFEN2 / P4304XXMUXX TPS

See Note 8.
. Active Cooling up to 300W o ]
Intel® Xeon® Phi
Active Cooling up to 225W ] o

Notes:

1. The 27°C configuration alone is limited to elevations of 900m or less. Altitude higher than 900m needs to be
de-rated same as ASHRAE Class2.

2. Infan redundancy mode, 2 PSUs are required to keep the sufficient cooling. System fans and PSUs cannot fail
at the same time.

3. System with 1600W PSU has higher acoustic at operation mode due to PSU firmware setting. It can meet Intel
Blue book.
When identifying memory in the table, only Rank and Width are required. Capacity is not required.

5. Able to provide sufficient cooling for any PCle card that satisfies the 55°C-200LFM boundary condition
requirement.

6. Supercap uses 45°C thermal spec at normal mode and 55°C at fan fail mode. Excursions over spec may result
in reliability impact. BBU need to meeting 45C thermal spec in both fan normal / fail mode.

7. For Add-In-Card form factor PCle SSD requires 300LFM for cooling, need to be placed in PCl slot3/4/5/6, at
same time, performance mode in BIOS is required to be enabled.

8. To support full performance for Intel S3500 M.2 device, performance mode in BIOS is required to be enabled.

9. P4208/P4216 includes SAS only hot swap and Combo HDD backplane.

98




Intel® Server Chassis P4304XXMFENZ2 / P4304XXMUXX TPS Glossary

Glossary

Word/Acronym Definition
ACA Australian Communication Authority

ANSI American National Standards Institute

ATA Advanced Technology Attachment

ATX Advanced Technology Extended

Auto-Ranging

Power supply that automatically senses and adjust itself to the proper input voltage range
(110 VAC or 220 VAC). No manual switches or manual adjustments are needed.

BMC Baseboard Management Controller

CFM Cubic Feet per Minute (airflow)

CMOS Complementary Metal Oxide Silicon

Dropout A condition that allows the line voltage input to the power supply to drop to below the
minimum operating voltage.

EEB Entry-level Electronics Bay

EM Expander Management

EMC Electromagnetic compatibility,

EMI Electromagnetic Interference

EMP Emergency Management Port

ESD Electrostatic Discharge

FIT Failures In Time

FP Front Panel

FRB Fault Resilient Booting

FRU Field Replaceable Unit

GPIO General Purpose Input and Output

HSBP Hot-swap Backplane

/O Input/Output

12C Inter-Integrated Circuit

IPMB Intelligent Platform Management Bus

IPMI Intelligent Platform Management Interface

Latch Off A power supply, after detecting a fault condition, shuts itself off. Even if the fault condition
disappears, the supply does not restart unless manual or electronic intervention occurs.
Manual intervention commonly includes briefly removing and then reconnecting the supply,
or using a switch. Electronic intervention can be completed by electronic signals in the Server
System.

LCD Liquid Crystal Display

LCP Local Control Panel

LPC Low-Pin Count

LQFP Lower Profile Quad Flat Pack

Monotonically

A waveform changes from one level to another in a steady fashion, without intermediate
retrenchment or oscillation.

MTBF

Mean Time Between Failure

MTTR

Mean Time to Repair
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Word/Acronym Definition
Noise The periodic or random signals over frequency band of 10 Hz to 20 MHz.
OocCP Over Current Protection
OTP Over Temperature Protection

Over-current

A condition in which a supply attempts to provide more output current than the amount for
which it is rated. This commonly occurs if there is a ‘short circuit’ condition in the load
attached to the supply.

ovpP Over Voltage Protection

PDB Power Distribution Board

PFC Power Factor Correction

PMBus* Power Management Bus

PSU Power Supply Unit

PWM Pulse Width Modulation

ppm Parts per million

PWOK A typical logic level output signal provided by the supply that signals the Server System that
all DC output voltages are within their specified range

RI Ring Indicate

Ripple The periodic or random signals over frequency band of 10 Hz to 20 MHz.

Rise Time The time it takes any output voltage to rise from 10% to 95% of its nominal voltage.

Sag The condition where the AC line voltage drops below the nominal voltage conditions

SAS Serial Attached SCSI

SATA Serial ATA

SCA Single Connector Attachment

SCSI Small Computer System Interface

SDK Software Development Kit

SDR Sensor Data Record

SE Single-Ended

SES SCSI Enclosure Service

SGPIO Serial General Purpose Input/Output

SMBUS* System Management Bus

SSI Server System Infrastructure

Surge AC line voltage rises above nominal voltage

TACH Tachometer

THD Total Harmonic Distortion

UART Universal Asynchronous Receiver Transmitter

USB Universal Serial Bus

VCCI Voluntary Control Council for Interference

VSB or Stand By

An output voltage that is present whenever AC power is applied to the AC inputs of the
supply.
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