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1 Document Revision History

Revision Date Descripthn

PA1 20P-10-29 Firstversion.

PA2 20121208 Added information about ESD sensitive JTAG interface.

PA3 20130121 Minor clarifications.

PA4 20130408 Clarified that JP4 must be shorted (jumper installed) in or
LPC4357 SWD/JTAG intetfaftenction.

PA5 20130604 Added information about external SDRAM frequency and
CLK2_OUT signal relation, see $eétion

PA6 20130726 Updated sectidm. ifor DFUSec ver 1.10.

PA7 20140522 Corrected jumper descriptidhDFUSec ver lidtectiob.4.1

A 20160801 Added information about valid 12C addresses for the MAC
E2PROM.

B 20170428 Added information that acceleravidier455Li$ no loger
mounted.

C 20180214 Added information about known issue with low speaker v(
Updated links to documents.

Copyright 26© Embedded Artists AB



LPC4357 Dewesleaper Gsu i Kdiet Pages

2 Introduction

Thank you for bUWPE8E5TDE vVEEmoépded edds ARMIUBRORS &
CortetV/MOLPC2&57microcontroller.

This document i s a IWEETOEN Boamhd thddEMBaseaBoardd e scr i b
hardwag designwhich together formitR€857De v el oper 6 s Ki t .

2.1 Features

Embedded Arti@t® C8570EM Boardets you get tgmdrunning quickly. The small form factor
OEMboard offers many unique features that edsargimgy curve and progtawelopmernthe
board has been designed for OEM applications with volume discount available.

T NXP's ARBuaicoreCortextvd/MOLPC&57microcontroller in BGA packagd, Mayte
program FLASH dr86KByte SRAM

1 16MBit QSPI flash on SPIFI interface

1 External ASH mepries: 128 MB NAND FLASH

I External data memory: 32 MB SB2ANMdatabus width)

T 12.0000 MHz crystal for maximum execution speed and standard serial bit rates, including
CAN and USB requirements

1 32.768kHz RTC crystal

1 100/10M Ethernet PHY/interface baS&tE& LAN8720

1 Buffere@2bit datdbus for external expansion

! 1KbitE2PROMWtHES E number (for Et hernet MAC ad:

1 200 pogxpansion connector (SOERMMormat, 0.6mm pitch)
- MostLPC4&57pins availablege LPC4357 OEM Board datasheet for details

1 +3.3V only powering

Onboard reset generation
CompacsODIMM form@8 x50 mm

- Eightayer PCHesigrior besEMC performaneéth controlled impedance and length
matched routing for critical signals

There is an accompan{iidyBase Boarthat can be used for initial prototyping work. The features
of the board are:

I Interfaces drConnectors
- 200pos,0.6nm pitcODIMMonnector f&EM Board
- LCD &pansion connector withtrol signals for touch screen interface
- Expansion connector witDEeM Boarsignals
- Ethernet connector (RJ45)
- CAN interface & connggi@vision for sedd@AN interface, but not mounted)
- USH.:OTCor Hosinterface & connector
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USR: Device orolst interface & connector

Provision for NXP JN5148 RF module (former Jennic) interface (RF module not includec
Full modemRS23Zcannot bfullyused on 3Bit datausOEM boarjls

RS422/485 infere & connector

I2S audio codec (mic in, line in, line out, headphone out)

SWD/JTAG connector

Trace connector

 Power

Power supply, eitivéa USB or externdl DC
Coin cell powering suppo@d @2battery not indbrRTC and LED on ALARM sig.

M Other

OEM Boarclurrent measuring

Parallel NOR flash on external memory bus

16bit register and LEDs on external memory bus

5key joystick

3-axis accelerometl2C connected)ot mounted on boards after March 2017
LM75 tempature sensor (I12C connected)

5 puskbutton key$olurvia 12Gnd one on P2)10

9LEDs&via I12Gnd one on P2)10

Analog input

USBta-serial bridge on UARTRAR32R3nd ISP functionality

Reset pushbutton and LED

Speaker outponanalog output fr@EM Boardr from 12S audio codec

Compact size:@@50 mm

2.2 ESD Precaution
Please note that tteC8570EM BoamhdOENMBase Boarcbmewithout

extra attention must be pdbielectrataticdischargg)recaution.

ary case/box and all comporemet€xposed for finger touiclaesl therefore ‘

Make it a habit alwaigsfirst touch the metal surfaceavfe ofthe USBor
Ethernetonnectos for a few secondsith both hands befoteuching \
any other parts of the board$at way, you will have the satestjal as

the board and therefore minimize the risk for ESD.

Never touch directly orL P €8570EM Boarahd in general as little as possible OBNBase
BoardThepushbutton®n theOEMBase Boaltave grounded shields to minimize the effect of

ESD.

Note that Embedded Artists does not replace boards that have been damaged by ESD.
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2.2.1 ESD sensitivity on JTAG interface
Note thahe LPC4357 MCU is sensitive to ESD on the JTAG port. Observe extra care around this.

Make sure the ground of the JTAG fexteris connected to the OEM Base Board ground
beforeeven connecting the JTAG interfédevethave the OEM Board unpowered while the
JTAG pod is powered.

2.3 General Handling Care

Handle thePC&570EM Boar@hdOEM Base Boawith care. The boards arenoointed in a
protective case/box and are not designed for rough physical handling. Caanectbedtean w
excessive use. TBEM Base Boasddesigned for prototyping use, and not for integration into an
endproduct.

For boards with LCB noexercise excessive pressure on the LCD glass area. That will damage the
display. Also, do not apply pressure on the flex cables connedtingthsck€tdiihese are
relatively sensitive and can be damaged if too much pressure is applied to them.

Note hat Embedded Artists does not replace boards where the LCD has been improperly
handled.

2.4 Code Read Protection

TheLPC&57has a Code Read Protection function (specificaligeii8sheet for detHilat,
if enabled, will makeltRE€857impossibl® treprogram (unless the pisgyram has implemented
such functionality).

Note that Embedded Artists does not refl&&8570EM boards where thBC857has
CRP3 enabl ed. I t 6 s tidvakethissnede Bysaccidemts ponsi bi | ity

2.5 CEAssessment

TheLPC&57Developers Kitonsisting of thBC8570EM BoarmhdOEM Base Boaisl CE
marked. See separ@te Declaration of Confodoityment.

TheLPC&57Developers Kdta class A product. In a domestic environment this product may cause
radio imrference in which case the user may be required to take adequate measures

EMC emission test has been performed BG&¥Developers K8tandard interfaces like

Ethernet, USB, serial have been @arsral expansion connectors where inteaisahsig

made available (for example processor pins) have been left uBoaneetitepother devices to

the produeia the general expansion connectoss al t er EMC emi ssi on. It
responsibility to make sure EMC emission limitxegeded @&/hen connecting other devices to
thegeneraéxpansion connectors oEB@857Developers Kit

Due to the nature oftR€857Developers Kiain evaluation board not for integration into an end
product fasttransient immunity tests and cwtttadifrequency immunity tests have not been
executedExternallyonnected cables arsumsed to be less than 3 métkesgeneral expansion
connectors where internal signals are made available do not h&s®pgtetttern than from

the chiphemselve®©bserve ESD precaution.

Note that tHePC8570OEMboardsclassified ascomponent andhencewotCE marked
separately.dan perform different functions in different integratolressamut have mett
functionit is thereforetna the scope of the CE Diregtieaid producvhereanOEM Boaiid
integration inie however very likely to need CE marking.
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2.6 Other Products from Embedded Artists

Embedded Artists have a broad range 0d@R2000/3000/402&ed boards that aeey low

cost and developed for prototyping / development as well as for OEM applications. Modifications fol
OEM applications can be done easily, even for modest production volumes. Contact Embedded Art
for further information about design andq@radueites.

2.6.1 Design and Production Services

Embedded Artists provide design services for custom designs, either completely new or modificatio
existing boards. Specific peripherals and 1/0 can be added easily to different designs, for example,
communidi@n interfaces, specific analog or digital /0, and power supplies. Embedded Artists has a
broad, and | ong, experience in designing ind
LPCD002000/3000/400icrocontroller faesiin specific. Our competeaiso includes wireless

and wired communication for embedded systems. For example IEBE8@2NJ)b/g( Bl uet oot
ZigBeeE, |1 SM RF, Ethernet, CAN, RS485, and F

2.6.2 OEM/ Education / QuickStart Boards and Kits

Vi sit Embedde dwwAEMbdddet Astidts, fonanfarenatipreagoet ,oEHeWY
EducatiohQuickStakioards / kits or tact your local distributor.
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3 LPC48570EMBoardDesign

Please read th®€C48570EM Boardhtasheet and associated schdoratformation about the
boardSome additional information abdiR@#&570EM Board presented below.
3.1 Memory Layout

The exrnal memory controller ohRI@GB57define®ightmemory regiarSee table below for
details about usage.

Name Control | Address range| Memoieson LPC4&57 | External memory bus
signal OEM Board comment
Static memory #0 | CSO 0XLAD0 0000 Available for externa
0XLCGFF FFFF use

OEM Base Boaran
connect a parallel N(
flash to this chip sele

Static memory #1 | CS1 0xLDDO 0000 | NAND FLASH (1 GBit| Not available for
OXLOFF FFFF | 128 MByte in size) external use.

It is however possiblg
to disable NANIBsh
chip by removing=R

onLPC8570EM
Board
Static memory #2 | CS2 OXLEDO 0000 Available for externa
OXLBFF FFFF use

OEM Base Boaran
connect a #it paralle
register to this chip

select.
Static memory #3 | CS3 0xXLFO0 0000 Avaible for external
OXIFFF FFFF use
Dynamic memory 4 DYCSO0 | 0280 0000 | SDRAM (256 MBIt = 3 Cannot be accessed
0XFFF FFFF | MByte in size) external memory bus
Dynamic memory 4 DYCS1 | 0X3000 0000 Cannot be accessed
OXBH-FF FFFF external memory bus

As sen in the table above, it is only the static memory regions that are available on the external
memory bus from HRC8570EM Board he data bus buffers o #@8570EM Boarare

controlled automatically and only enabled when a static memacgesggah e address and
control bus buffers are always enabled.

Note that the BLSO, BLS1, BLS2 and BLS3 pins must be initialize for these functionalities. Else the
buffer control will not work correctly.

3.1.1  NAND Flash

Note that the NAND flash is conadietethe memory bus buffers, i.e., on the same side as the
LPC&570EM Board expansion signals. This is to allow flexibility in NAND flash usage and reduce
loading on memory bus that is directly connected to the SDRAM.
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The NAND FLASH has an optionauipaythat can be used for controlling the erase/program
operations with better precision. The signal is available on the expansion conpénaor. If needed
signal can be routed to a suitable (i.e., free) ifipe®Aik Base Boaran connect thgsal to

GPIO72 by inserting a jumper betweeh@inIB2lhe busy status of the chip is also available
under software control.

3.2 SPIFI

There is 46MBit QSPI flash connected to the SPIFI interface ad®ferhRCrdemory region is
available in th@llbwing address region: 0x140G 0&@800 0000.

3.3 Bootloader Mod8etting

There are several boot modes for the LPC4357
manual. The LPC435Mb&ard has four sliders switches, JP1, where the luaot hatdet.

Note that there are situations where the slider switch settings do not affect boot more. Read the
LPC4357 Userb6s manual for details about this
determine the boot mode when P2_7 is pullethipreset. This is accomplished by pulling pin

ISP_EN low, which in turn is accomplished by pressing SW6 on the OEM base bdard during reset.
signal P2_7 is high during reset the LPC4357 boos from internal FLASH by default.

Schematic page 2 of the4357 OEM board contains a list of the bo@nie@dssciated slider
settings for JP1.

LEDS on the LPC4357 OEM board is connected to siggBEP1 ahd is used by the
microcontroller to signal possible errors durind-B@&ing! flash with Hz rate for 60 seconds
if theboot process faildter 60 seconds, the device is reset.

Slider switch JPTaand on the top side of B@4857 OEM board, in the upper left corner.

J4 and J5
12S, SGPIO and SCT expansion connectors

——

Ji
Trace connector
(Connector normally mounted

19 J5 1
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Figurel 0 LPC435DEM Boar®ictue, top side
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3.4 Trace Connector

There is a connector on the top side of the LPC4357 OEM board, carrying all signals needed for
debugging with trace. It is a standard 20 pos (50 mil pitch) trace connector as ¢dimed by ARM.
lillustrates whej#is locatedn the board.

There is a trace connector on the OEM Base Board also, but this shall not be used for trace on the
LPC4357. It was not possible to get compatible pinning with other OEM boards. Idstkad J1 was ad
to the design to support trace. Debugging without trace can be done either via J1 (on the LPC4357
OEM board) or the 10 pos debug connector (J7) on the OEM Base Board.

3.5 12S and SGPIO Connectors

There are two-p0s, 50 mil pitch connectors on theetop tid LPC4357 OEM board-i§ers

1for locatiomhese connectors carry selected 12S, 12C, SGPIO and SCT signals and can be used to
connect these signala s@paratexpansion boar@&r examphn audiora video expansion

board. Note that some of the signals can be used on the OEM base board. Before using the signals
always check for possible contentions.

3.6 uSD Memory Card Interface

There is a uSD/transflash memory card interface connector, d@nosidlesobtite board. See
Figure . LED2on the top side, lights when the interface is powEiguteBedocate LED2.

The signals on the SODIMM edge conneeter ilvamally allocated for memory card ifderface
other OEM boards) carry other signdls LPC4357 OEM btierichave no relation to the
memory card interface.

J2
uSD/transflash connecto

Figure2 0 LPC4357 OEM Board Pictbeatom side
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