s kontron

7w
‘COME-P5020
- 31.325-1010.1/00

YANYYAM
49/4N0O

MIVL
37dWVS ON3

COMe-bP5020
Doc. ID: 1053-4773, Rev. 1.0
Date: January 22, 2013

The pulse of innovation



COMe-bP5020

Revision History

Publication Title: |COMe-bP5020 “COM Express® Power Architecture® CPU Module”

Rev. Brief Description of Changes Date of Issue
1.0 Initial issue 22-Jan-2013
Imprint

Kontron Europe GmbH may be contacted via the following:

MAILING ADDRESS TELEPHONE AND E-MAIL
Kontron Europe GmbH +49 (0) 800-SALESKONTRON
SudetenstralRe 7 sales@kontron.com

D - 87600 Kaufbeuren Germany

For further information about other Kontron products, please visit our Internet web site: www.kontron.com.

Disclaimer

Copyright © 2013 Kontron AG. All rights reserved. All data is for information purposes only and not guaranteed for legal pur-
poses. Information has been carefully checked and is believed to be accurate; however, no responsibility is assumed for inac-
curacies. Kontron and the Kontron logo and all other trademarks or registered trademarks are the property of their respective
owners and are recognized. Specifications are subject to change without notice.

www.kontron.com




CONTENTS

1

[ S Y
[S, TN N TCR CRREN

[ AT DS A AT O R NS B A ST A R AT G R A R A T A N A 2 A T A C I O AT MG T O R S B AR R A R OGN S AR A S I SR N n

w

w W w w
N W

(SRR C R G RG R G B G R G G L B G L B G B G L R G B G B G R G B G B G B G B G B G , B S G R R N SR SR R S R S R R

w D D DD NN

W PR NN NN NN MDD N NN N NN NN NN -

U W N

O 0 N N Noy oW N

P N e
N WML O

COMe-bP5020

|1 doTe [T ot o] 1 PP PPN 7
COME-DP5020 OVEIVIEW Leutneninenintniententtteteettatteeteaeeeeeteaeesaessaessassenenensnensnenenenenenenenenenenenenes 7
BOAId DIAGTAIMS ttiutntinintetitet ettt et eeteteneeeeueateseneneeneateseaasenesenensenentesenensenensesensesenennenentesenennenes 8
Technical SPECITICAtIONS tuininiiiiiiiiiiii ettt et e ee e et et et en et eseaeneaeneaenenenenenenenens 10
SEANAATAS «onininit it e e e aens 12
Related PUBLICATIONS uuuieieieiiieii it eaeas 13
FUNCETIONAL DS CI P ION teetiniit ittt tie e ittt ettt e et ettt ea et teneeaeaentesenaeseneneenensenenennenensenenennnn 14
L 0T oT=E1 ¢ 14
LT 11 To ] Y A TP 15
1] 5 S T PO PO P PPN 15
L YT o A PP PP P PP PP PP PSPPIt 15
SPI BOOT FLAaSH Leuininininiii e 15
SPI OS/USEr FLASh oueeniiinie i et e e e 15
NAND FLASH ottt et et e e et et e e e e e e e e e e e e e e e eenans 15
L2 LT 11 o 15
SDHC SOCKEL o inininitiiit ittt e e e 15
System/User Data EEPROMS o.ounininininiiiii ettt e e e e e e 15
1111 PPt 16
LR T LT T 11 T=Y ST PPN 16
L0040 =T ot N 17
COM EXPTresS® CoMmMeCtOrS uuueintintet ettt ettt et et ettt et et et e et et et eteaeaaeaneaneaneaneaneanes 17
Signal Descriptions COM EXPress® CONNECEOTS .uvuiuietenenerneneeneneneenenteneneeneneeneneeseneneenensesenenneneanenens 27
Ethernet (Group GigE MDI/GBEQ CTREF) .uuutiuitiiitiiitiietiietiteeeteteteteteteteeeneneneneneneneaenenenenenenenenenens 27
Ethernet Management (ETH MGT) uiniiiniiiii ittt e et et te et eaeteeenensneneensneansnennnnns 27
TEEE 1588 eniutnin ettt et e et e et e et e e et ea et et e et e a et e e e e a et en et et e e e aennas 27
ST AL AT A et et e et e e e e e e e e e e e eeas 27
R 1T 27
DM A ettt ettt et ettt ettt et e et e e enen 28
T or- T T T = 0 P 28
LT or- 1 PPt 28
O 2 OO 29
[0 - PP PP PPPPRPRRN 29
SDHE (SDI0) +ueneneuinen et ettt ettt et e et e et ea e e e e e e en e e e ea e ea e et e e e e e n et e e e e e en e ennan 29
R 2 T PP PP P PPN 30
Serial INTEITACE .iutiniiii ittt 30
Y 1 3 ] OO P PPN 30
L 31
MiSCELLANEOUS (MISC) Lninininin it ettt ettt ettt ettt ettt e taeeaaanans 31
JTAG/DEbUG INEEITACE teetiiitiiit ittt ettt ettt ettt e et ettt e e e e e e enenenenenenenenanenenens 32
0N T GUIAET 0N teetieiit e iitet et e ettt et et e e e et eneeeaeneeneneeeaeneansnennsnennansnsessnsnnsnsnsensnsnnsnsnns 33
DIP SWitch Configuration ..oueeeeieieieiei i ettt e e e e e e e e eneneenenenans 33
BOArd MM OTY Map ceeniniieiniiti ittt ettt ettt et e e e ea e eaeeneeenenteaeneensaeteneaaaneneaaeeaaenenenes 34
I/0 AdAress Map cueueninininiii ettt ettt et et e e e e e e enenes 35
Board Control and StatUs REGISTOIS tuuueniiireiiiit e ittt e et ee e e et eeeeeeeneeneaeenenenaenensanenennnn 36
POWer ConSTARIAtIONS Liuvuiuieiiiniiitiii ittt e ea e e e e eaeaeaeaas 44
SUP PLY VO tAGE teinttinitit ittt ettt ettt ettt e e e et eneaeeaeteseneneeaetesenensenessenenseneneesensesenennenensenens 44
POWET SUPPLY RISE TIME tetitititiiittiit ettt e ettt ettt ettt et et et eteaeaeaeaeaeaeaenraeneaeneaesraesraensaessaensns 44
SUPPLY VOltage RIPPLE tettenitieit ittt ettt et et e e e e et e s eeneaeeeaeaensneaneneneanans 44
POWET COMSUMPEION ttiiteteiit ittt eetet ettt eneeteneneaeeaeaeeneeaneneaeeneneaneneanensnssnensensnsessnennensnsessnennss 44

www.kontron.com



[E I NN RN

5.2
5.3
.5.3.1
5.3.2
5.4
.5.4.1
5.4.1.1
5.4.1.2
.5.4.1.3
.5.4.2
.5.5
5.6
5.7
.5.8
.5.9
5.10
.5.10.1

(2
-
o
n

A OO OV O O O O O O O OO O OO O OO OO OO OOy Oy OOy Oy O
O 00 N O

-
o

N WO -

COMe-bP5020

I =111 T 45
I T LT Lo L P PP P PP PPUPPPY 45
C00LING CONSTARIAtIONS Leutninieinieit ettt ettt et ettt e eeeeaetensneenentansneansnennensneansnennensnnnns 45
LU o N 47
Introduction t0 U-BOOt t.euiuiuininininiiiiii e 47
Standard U-Boot COMMAaNdS c.ueuiuieieieiiiiiiii it e e e e e enenes 47
Kontron-Specific CommMands ..iieeiiriit ittt et ettt et e et eaeeteeaenenaeeenanseneneanenensenennenns 49
U-BOOt ACCESS aNd STarTUP tuentiniititiiiet it ttet et et et et ettt eteneeteaeneeseneaseneneeneneeseneneenensesenennnns 56
WOrking With U-Boot .ouueeieieieiniiii e ettt ettt et ettt et e e e e e aeneananas 56
(e =T TN 0 1o LT =) Ao PP PP 56
Using the sconf COMMand .o.eeuiniieiniiietiiiiiiie e eree et e eteeeeeeeaeeeneeeseneaeeneneenenennsnsassnennnnns 56
Examples of SCONf ComMMaAand USBGE tueuueniiruiiititiititiiiet et teitetereeteeeeeneneeneneenenenseneneeneneesenennennns 57
SCONT SELECE Leuininii ittt e e 57
SCOME SOE taiuinitit i et e e e 57
USTNG the NEtWOTK Leneeiiitiiit ittt et te et ettt et e e e e eeeeneeeneneeaeneseneneeneneassnennsnsnnensnennnns 58
INterface SELECTION «uuuniiiiii i e ettt et e e e enens 58
B P T MO ce et e e et et e e e e et et e e e e e e e e et e e aaas 58
EENACE et e e e 59
L] 1N 59
CONtACING TN e SO VT 1ttt ittt ittt e et ettt et ettt e et teeeneaeeaeaaeneaaeneneanenaasenensenenensnns 59
USTNG SD CardS wuentiitiiitiietititiiet et ttet ettt et e ettt eaeaeaeaeaeaeaeaeaeseaeseaeneaeneaenenenensnensnensnensnensnsasnees 59
USTNG SATA DVICES tuttnententntet ittt ettt eeeeeeteneeeaentaneneaeraentensneansaennenessnennansneensnennensnnensnsansnns 60
USTNG USB DVICES euttntneeetntetineitenetetenereeneateneeaeeneeeeneaeenensanenenssnennesensssenssssnsnssnennensnsessnsnennsns 60
Using the Onboard NAND FLash .euuiniiiin ittt i e et te ettt e teeeeeaeeaeeneaaeneneanenenseneneenan 61
USiNg the SPT FLash for 0S .uinininin ittt e e e e e e e e e eaeneaenenenens 61
Lo LY AT ¥ BT O R PP RPN 62
B OO NG LiNUX entinetineietiiit ettt et etet et eteeaeteteneaeeaeteneneaneaeeeneneassnsnnsnsnssnensenensessnennensnsenenennsns 62
BOOtiNg VXWOTKS ELF IMageS wuuenentiniitetiineinteteteneeeeneeteneneenetaneneneeneneeseneeseneneenensesenenneneasenennens 62
GEtEING HELD teeniniiiii ettt ettt ettt ettt e e e e et eaeaeaeaeaaaeaaaeaaaeaaaanaans 63
LU T £ - PPN 63
RECOVEIY MECRAMTISM ottt ettt et ettt e et ea e teeeneesaeneenenesneneaeenennsnensansnsensnennnnns 64
CoPYrIghts @and LiCENMSTNG tuviriniitiiit i eiiitittet ettt ete e eiee et eeteneeeneneaaenenseneneaneneeseneneenensesenennenenns 65
ObTainiNg SOUICE COAE .eninininii ittt ettt ettt ettt e teaeeeaeaeaeaesaeeaeaesaeenenenanns 68
INSEALLAtTON teinininin it ettt ettt e e e e e 69
Y L] 1Y TP 69
GENeral INStrUCTIONS 0N USAGE .euuininiininiitiiite ettt ettt tea et e eaeaeeneanraereneneansneneeneneensneanenenns 69
COM Express® Module-to-Carrier Assembly Considerations ....ce.eeeeeeiiireieneineneeeneeenererieeeeneneanenenns 69
LY F o= Yo L PP P PP P P PTPPPPN 70
L =11 Y N 70
PO DT EEATY Nt wiuintiniitit ittt et e e ettt et ettt et et e e e eneaeeseaeseneasenansenensenenensenennenensasenennnn 70
TrAA@MATKS « vttt ettt et ettt et et e et e et e b e e e e eaans 70
Environmental Protection Statement ... i ettt eeas 70

www.kontron.com



TABLES

O 00 N O U1 N W N -

O N DN DN DADAEDNDAAEDNDWWWWWWWWWWNRNRLRPLNNRLRRPLNDRDRODNR P R B B B R P
O LW NOOUNWNRLOWOONAAUNWRNRLROWOWOWOWNOUMNWRNEROWOOKOBNOUMNWRNRLO

COMe-bP5020

COMe-bP5020 Main SPeCifiCations .e.euininiiiiiieiiiiieiiei ittt ettt eaeteaeeeaeaeaeneaeneaeeenensaensnenss 10
R0} 5L e - 1 £ 12
Related PUBLICATIONS uiuirieitiiiiii i e e 13
CoNNECtOr J1 ROW A PINOUL tuininiitiiiiii ittt ettt ettt et it et et ea e ea et eaeaeaeaeaeaeaensaenananns 17
Connector J1 ROW B PINOUL w.iviniiiniiiiiii e 19
Connector J2 ROW € PINOUL w.uuuiiiiiiiiiiiiiii it e et et e et e e aeaeaeaeaeaeanaes 21
Connector J2 ROW D PINOUL wuiuininiiiiiii it et et e et e et e et eaeaeaenenenes 24
GeNeral Signal DesCriPtioN wiuiniieiiit it ittt ittt e ettt et e e teneaeeaeataseeaseneneanenaasenenaenanens 26
SEIDES ProtOCOL MapPing weueuiniitiniiietiiiet it et eetet et e eeteteneeeeneateneneenentasenaeseneneenensesenennenensenenens 28
SPL SigNal CoNfigUIATIONS Leueninin ittt ettt ettt ettt ettt et eeteataaeteaeeesanasanannes 30
T2C DEVICE RESOUICES tuiuinininininininiii ittt ettt ettt et et et a st asasasasasaeasasasaeasasasasases 30
JTAG/Debug Connector I3 PINOUL .vuieieieieieiiieiiiiiiiie e e e e e e e e e eenene 32
DIP SWitch SWT ConfiguUration .iueeeiuieietiiieiietetitrt et eet et te e eeteneteneneeneneaaeneaaeneneenenenseneneenenes 33
COMe-bP5020 Virtual and Physical Memory Address Map .oceeeeeeeeeeieneieieieieiieieeeeeeeeeeeeenenenes 34
L/0 AQAreSS MaD tuininininininin ettt ettt ettt et e enenenenenenenanenenenenensneasnsssssassasasasasasasasasennes 35
Address: 0x003 - GPIO Direction Register 0 (GPDIRO) ..cuiuiuiniiniiiiiiiiiiiiiiiiiiiiieii e eeeneaenens 36
Address: 0x004 - GPIO Direction Register 1 (GPDIRL) ..iuiuinininiiiiiiiiiiiiiit it iet e ee e e eeeenens 36
Address: 0x005 - GPIO Data Register 0 (GPDATO) ueuiuinininininiiiiiiieiteteteeeeeteeeneeeneaeneaeneaenenenenenens 36
Address: 0x006 - GPIO Data Register 1 (GPDATL) .iuiiuiniieiiiieiie e et eee e et e eteneeeneneaaeneanenenenss 37
Address: 0x280 - Status Register 0 (STATO) .eueuiuininiiiiiiiiiiiiiiititititrtrtetreetteeareeareeereearaensaensaenes 37
Address: 0x284 - Device Protection Register (DPROT) .eueuininininininiiiiiniiiiiiieir ettt ee e eeaees 38
Address: 0x285 - Reset Status Register (RSTAT) .iuiuiuiniiiii ittt eeaeeeeeeeaeaereaenaaannes 38
Address: 0x288 - Board ID High Byte Register (BIDH) ..couiuiiiiniieieiiiii i ie et e et e et e neenenenens 39
Address: 0x289 - Board and PLD Revision Register (BREV) ..c.ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnineeneeeens 39
Address: 0x28C - Watchdog Timer Control Register (WTIM) ..uiuinininininiiiiiiiirr et 39
Address: 0x28D - Board ID Low Byte Register (BIDL) .i.cueueuiuinininininininiiiiiinieinieintetneeeeeeneeeneeeneaennns 40
Address: 0x374 - Carrier Interrupt Mode 1 Register (CIM1) ..oiuiniieiniiiiniiiit e eeeeeereeeeeenenens 40
Address: 0x375 - Carrier Interrupt Mode 2 Register (CIM2) .o.cuiuinininininiiiiiiiiiiiiiiiiirre e 40
Address: 0x376 - Board Interrupt Pending Register 1 (BIPR1) ...iuiuiuinininiiiiiiiiiiiiiiiiiiiiinieinieeeeeee e 40
Address: 0x377 - Board Interrupt Pending Register 2 (BIPR2) ...ciuiuinininiiiiiiiiiiiiiiiiinieinieieieeneeenennnes 41
Address: 0x378 - Board Interrupt Pending Register 3 (BIPR3) .i.cuviuiiiniiiiiiiiiiiiiiiiei e e reeeeaenees 41
Address: 0x37A - Board Interrupt Enable Register 1 (BIEL) .i.cueuiuinininininininiiiniiiiiiiiiiniiinirinieenenenenanes 41
Address: 0x37B - Board Interrupt Enable Register 2 (BIE2) ...cueueuinininininininiiiniiiiiiiiiniiiniiiniiieeneeeeenes 42
Address: 0x380 - Interrupt Multiplexer 1 Register (IMUXTL) .oueueniiniiiniiiiiiiiiiiiieirieerteeeeeeeeeeeeeneennes 42
Address: 0x381 - Interrupt Multiplexer 2 Register (IMUX2) .euiniieiiiiiiii e i et eeree e reenenenens 42
Address: 0x390 - Carrier Control Register (CCR) .euiuininininiiiiiii i 43
SUPPLY VO EAG S weutntinitinitet ettt et et et teaeteseneeeneteseneneeneatasensnsensesenensenensesensesenensenensenenens 44
WOrKLOAd DEPENAENCY weuinteinieitiit ettt et ettt et et e et e ettt ettt tttetetesarasananes 44
Power Consumption vs. Ambient Temperature (U-Bootin Idle) ...coevuiiiniiiiiiiiiiiiiii e 44
Maximum Ambient Air Temperature for Two Kontron Cooling Solutions ......ceevieieviiiiiiiinniiiininennenennnns 45
Standard U- Boot Commands Configured for the COMe-bP5020 ..ccuiuiiiirinireinieniiirtieieeeieeeeneneeneeaenenens 47
Kontron-Specific ComMmMands ..uiuiiiieiiiit it ittt i et et ettt e te e e e et e teneaaeseeaeeneasenenaanenansenensenens 49
LT O 11 11 T Y o 50
kboardinfo COMMAaNG ...ouieieieiiiiiii e e e 50
MASSUM COMMANT Leuininininii ittt ettt ettt ettt a et ea et e aeaaeaeaeasaeaeaeseaaanens 51
SCONT COMMANT L eutitiniii ittt et ettt et et et b e et et eneaeneneaeneananen 52
ELhADG COMMANG ceeniei i ettt ettt et et a e e e e e e s e tenseeneaeaneneaeneneananns 54
VPO COMMANG ettt ettt ettt et eaeeeeeaeaeeneneeneneaaeneaeenenesnsnsessnennsnsonensneesensonenensensnsnnsnns 55
Ethernet Interface Assignment Depending on the Base Configuration .....coeeuiviiniiiiiiiiiiniiiniiiiiininennnne. 58
VXWOrks BUild Profiles ....ceieninieiiiniiiiii e 62

www.kontron.com



FIGURES

O 0O NN WM

COMe-bP5020

COME-bP5020 BLOCK DI@GTAaM tueuininininiiniiittettet et tetteteteeeteteteretesaseaeseaensaessasssaesenessnensnensnenss 8
COMe-bP5020 B0ard LayOUL TOP VIBW cueuineiniietenieeineeteneneeneteneeneeneneeneneeneateneneesenessenensenensenenannens 9
COMe-bP5020 Board Layout BottOm VIEW eeineieiniieiiiieneiereiieteeit e eieeneeeeneneeneeaneneneenenaenenennenennens 9
Examples of Local Bus and GPIO Configurations ...ceeeeeeeeineieiniiiiiiitiereiereeereeeeeeeneneeaeneenenenenaes 29
TRQ ROULING SCREME ottt ettt et et et e e e e e e e e e enenenenanananenenan 31
COME-DP5020 HEATSPIBAOT tuiuiitinit ettt iitet ettt eeteteieeeeeeteneaeenentanenenseneneenenseneneesenensenensenensnns 45
Passive COOLING SOLULTON wuintir ittt e et e ettt et teneeeeeneeeenaseneaeaneneansneneenennsnsnsnnsnns 46
ACtive CoOLING SOLULTON wruiniii ittt ettt et et e et e e et aeeaneaeeeneaensneansnennenens 46
COMe-bP5020 Heatspreader Cooling Solution Mounting Hole Layout ...ceeeveveveieiiiiiiiniiiniiiiiiinenenenes 69

www.kontron.com



COMe-bP5020

1 Introduction

1.1 COMe-bP5020 Overview

The COMe-bP5020 is a COM Express® form factor compliant Power Architecture® processor module based on the Freescale™
QorIQ™ 64-bit P5020 processor.

Designedin the COM Express® basic (95 mm x 125 mm) form factor the module incorporates the Freescale™ QorIQ™ P5020 dual-
core Power Architecture® processor operating at 2.0 GHz - other processor versions (P5010 and P3041) and operating speeds
are available on request. Featuring 64-bit technology, it integrates up to 8 GByte of soldered DDR3 SDRAM at 1300 MHz and
ECC support. Two additional MBytes of shared third level cache facilitate core-to-core communications to minimize accesses to
main memory.

Up to 2 GB of NAND Flash as well as a socket for a MicroSD card provide flexible and reliable storage space for application data. In
terms of I/0s, the module interfaces the QorIQ-specific I/0s to the carrier board. In addition to USB 2.0 ports there are also UART
(TxD, RxD, RTC and CTS) and Gigabit Ethernet interfaces.

Flexible interface support is guaranteed by 18 SERDES lanes, which can be configured according to application-specific needs.
A comprehensive range of different combinations, for example as PCIe x4, sRIO x4, Serial Gigabit Media Independent Interface
(SGMII), XAUI and SATA interfaces is available.

The COMe-bP5020 with its innovative Data Path Acceleration Architecture (DPAA) assures that even heavy network traffic does
not affect the processing performance of the cores. With DPAA the cores are relieved of the common packet-handling tasks,
which leaves more headroom for the relevant processing even at full load.

The COMe-bP5020 targets high-bandwidth telecommunication and data processing applications. With its long-term availability
of more than 10 years, it is also a very good choice for use in long life cycle network applications in the medical, military and
transportation markets.

www.kontron.com
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1.2 Board Diagrams

iagram

COMe-bP5020 Block Di

Figure 1
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Figure 2: COMe-bP5020 Board Layout Top View
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Figure 3: COMe-bP5020 Board Layout Bottom View
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1.3 Technical Specifications

COMe-bP5020

Table 1: COMe-bP5020 Main Specifications

COMe-bP5020

CPU

SPECIFICATIONS

The COMe-bP5020 supports the following microprocessor:
» Freescale™ QorIQ™ P5020 processor, 2.0 GHz
(other operating speeds and processor variants (P5010/P3041) are available on

request)
§ Further processor features:
o] » Two 64-bit execution cores
é » System Memory interface with optimized support for dual-channel DDR3 SDRAM
a- memory at 1300 MHz with ECC for the QorIQ™ P5020 processor with 2.0 GHz CPU fre-
quency
Integrated Controllers Controllers integrated in the CPU and utilized by the COMe-bP5020:
» eSDHC, eLBC, DUART, dTSEC, PCIe, sRIO, SPI, I2C
Memory Main memory:
» Up to 8 GB, dual-channel DDR3 SDRAM memory with ECC running at up to 1300 MHz
Cache structure:
» 64 kB L1 cache for each core
» 32 kB instruction cache
» 32 kB data cache
» 512 kB backside L2 cache for each core
» 2 MB shared L3 CoreNet platform cache (1 MB per memory channel)
z Flash memory:
=) » Two SPI boot flashes (2 x 2 MB) for U-Boot selectable via the DIP switch
= » One 8 MB SPI flash for operating system or application

Mass storage device:
» Up to 2 GB NAND flash via an integrated/embedded NAND flash controller
» Up to 32 GB microSDHC flash via an integrated SDHC controller

MRAM memory:
» 512 kB of non-volatile memory

Two serial EEPROMs with 64 kbit:
» One for system data storage
» One free for user data storage

www.kontron.com




COMe-bP5020

Table 1: COMe-bP5020 Main Specifications (cont’d)

COMe-bP5020 ‘ SPECIFICATIONS
Gigabit Ethernet Up to five Gigabit Ethernet ports:
» One Gigabit Ethernet port through COMe MDI interface
» Up to four Gigabit Ethernet ports through SGMII interface
SATA Two SATA ports
= SRIO Up to two x4 Serial RapidIO interfaces operatingin host or agent configuration, depend-
E ing on configuration
(&)
(NN
% PCI Express Up to two x4 PCI Express interface operating in root complex configuration
()
& If interface is configured for PCI Express, SRIO is not possible
o
=
- Debug Interface One debug port
Serial Interface Up to four serial ports:
» 2x 4-wire UART interfaces (RxD, TxD, RTS, CTS), or
» 4x 2-wire UART interfaces (RxD, TxD)
GPIO Up to 12 GPIOs
@ Onboard Connectors Two 220-pin connectors for interfacing with a carrier board
o
3
§ One JTAG/COP connector, 33, for debugging
o
o
© microSD card Socket Standard microSD socket, J9, accepts microSD and microSDHC cards
S DIP Switch One DIP switch for board configuration, SW1, consisting of four switches
S
=
(%]
2 Module Health Monitor LED7: indicates Reset Status
r LEDs LEDY: indicates “Power Good” status
Watchdog Timer Software-configurable, two-stage Watchdog with programmable timeout ranging from
125 ms to 4096 s in 16 steps
[~
s Serves for generating IRQ or hardware reset
=
System Timer There are several timers implemented in the CPU. For further information regarding
these timers, refer to the CPU reference manual from Freescale™.
g Thermal Monitoring One onboard temperature sensor for monitoring the board temperature
&
pu
—
Power Consumption Refer to Chapter 4, “Power Considerations” for information related to the power
consumption of the COMe-bP5020.
Temperature Range Operational: Refer to Chapter 5, “Thermal” for further information
= Storage: -40°C to +70°C
o
(NN
= Mechanical COM Express® basic
(&)
Dimensions 125 mm x 95 mm
Board Weight 99 grams (without heat spreader)
220 grams (with heat spreader)
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Table 1: COMe-bP5020 Main Specifications (cont’d)

Bootloader

COMe-bP5020

SPECIFICATIONS

COMe-bP5020

DENX U-Boot (Universal Boot Loader) with Kontron-specific modifications to support
the COMe-bP5020 requirements

SOFTWARE

Operating Systems

The board is offered with various Board Support Packages including VxWorks and Linux
operating systems. For further information concerning the operating systems available
for the COMe-bP5020, please contact Kontron.

1.4 Standards

The COMe-bP5020 complies with the requirements of the following standards.

Table 2: Standards

COMPLIANCE ‘ TYPE STANDARD TEST LEVEL
CE Emission EN55022 --
EN61000-6-3
Immission EN55024 --
EN61000-6-2
Electrical Safety EN60950-1 --
Mechanical Mechanical Dimensions | COM Express® basic --

Environmental and
Health Aspects

Vibration tbs tbs
(sinusoidal, operating)
Shock (operating) tbs ths

Climatic Humidity

IEC60068-2-78

93% RH at 40°C, non-condensing
(see notice below)

WEEE

Directive 2002/96/EC

Waste electrical and electronic equipment

RoHS-II

Directive 2011/65/EC

Restriction of the use of certain hazardous
substances in electrical and electronic
equipment
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Kontron performs comprehensive environmental testing of its products in accordance with
applicable standards.

Customers desiring to perform further environmental testing of Kontron products must con-
tact Kontron for assistance prior to performing any such testing. This is necessary, as it is
possible that environmental testing can be destructive when not performed in accordance
with the applicable specifications.

In particular, for example, boards without conformal coating must not be exposed to a
change of temperature exceeding 1K/ minute, averaged over a period of not more than five
minutes. Otherwise, condensation may cause irreversible damage, especially when the board
is powered up again.

Kontron does not accept any responsibility for damage to products resulting from destructive

COMe-bP5020

NOTICE

environmental testing.

1.5 Related Publications

Table 3: Related Publications

SPECIFICATION /

ORGANIZATION

PUBLICATION

COM Express®

PICMG® COM.0, COM Express® Module Base Specification, Revision 2.0, August 8, 2010
Freescale™, Kontron and Emerson Common Pinout Definition

PCI Express

PCI Express Base Specification Revision 2.0, Dec. 20, 2006

Serial RapidIO

RapidIO™ Interconnect Specification Part 6: LP-Serial Physical Layer Specification,
Rev. 2.0.1, March 2008

Serial ATA

Serial ATA International Organization: Serial ATA Revision 2.6, 15th February 2007

Ethernet

IEEE802.3: Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access
Method and Physical Layer Specification, Clause 22 and Clause 45

Platform Firmware

DENX “U-Boot” (Universal Boot Loader) online documentation at www.denx.de

Kontron

Kontron’s Product Safety and Implementation Guide, ID 1021-9142
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CORPORATE OFFICES
Europe, Middle East & Africa

Oskar-von-Miller-Str. 1
85386 Eching / Munich
Germany

Tel.: + 49 (0) 8165 / 77 777
Fax: + 49 (0) 8165 / 77 219
info@kontron.com

North America

14118 Stowe Drive
Poway, CA 92064-7147
USA

Tel.: + 1 888 294 4558
Fax: + 1 858 677 0898
info@us.kontron.com

COMe-bP5020

Asia Pacific

17 Building,Block #1, ABP.

188 Southern West 4th Ring Road
Beijing 100070, P.R.China

Tel.: + 86 10 63751188

Fax: + 86 10 83682438
info@kontron.cn
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