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1 Document Revision History

Revision Date Description

PA1 202-03-29 Firstversion.

PA2 20120503 Minor clarifications.

PA3 20120703 Added information how to solve humming in speaker.

PA4 201211-08 Clarified information in section 3.5 (configuration E2PRON

PA5 20121204 Added information about warm reset and the Ethernet PH

PA6 20130605 Correction about which connector to use for USB Device

PA7 20130712 Corrected information about SWD connector on LPC4088
board. Added links to LPC4088 information.

PA3 2013-08-08 Corrected table on page 25 for GPIO_77.
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2 Introduction

Thank you f or blUPZ408BgvedEpnebr €dsd ekd t ARM QO &
LPC408#icrocontroller.

This document i s a We488kNs Boamnd thédEMBaseaBoardd e s cr i b
hardware desigmhich together formltR€4088 e v el oper 6 s Ki t .

2.1 Features

Embedded Arti@t®C408 OEM Boardets you get tgmdrunning quickly. The small form factor
OEMboard offers many unique features that edsargimgy curve and progtawelopmernithe
board has been designed for OEM applications with volume discount available.

T NXP's ARKortexivd LPC408&icrocontroller in BGA package, with 512 KByte program
FLASH and 96 KByte SRAM

32 MBit QSPI flash on SPIFI interface
External ASH memories: 128 MB NAND FLASH

External data memory: 32 MB SDRANIIB2bit databus widtttbit versio exist as
special order

1 12.0000 MHz crystal for maximum execution speed and standard serial bit rates, including
CAN and USB requirements

32.768kHz RTC crystal
100/10M Ethernet PHY/interface baS&tBE@hLAN8720

Buffere@2 (or16)bit datdous for e@tnal expansion

= 4 4 =2

200 poexpansion connector (SOEBIMMormat, 0.6mm pitch)
- AlILPC4088ins available (except a few usEthierné?HY interfage
+3.3V only powering

E]

Onboard reset generation
CompacsODIMM form@8 x50 mm
- Six &yer PCHesigror estEMC performance

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

1 Interfaces ar@bnnectors
- 200pos,0.6nm pitc®ODIMMonnector f&AEM Board
- LCD gpansion connector withtrol gnals for touch screen interface
- Expansion connector witDEeM Boarsignals
- Ethernet connector (RJ45)
- CAN interface & conndgavision for second CAN interface, but not mounted)
- MMC/SD interface & connector
- USHR.:OTGCor Hosinterface & connector
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- USR2: Device orolst interface & connector
- Provision for NXP JN5148 RF module (former Jennic) interface (RF module not includec
- Full modeRS23Zcannot biillyused on 38it databu®EM boarils
- RS422/485 infere & connector
- Provision firDA transaasr interfaggransceiver not mounted)
- 12S audio codec (mic in, line in, line out, headphone out)
-  SWD/JTAG connector
- Trace connector
1 Power
- Power supply, eitlvéa USB or extern&/ DC

- Caoin cell powering suppo@d Q2bhattery not includém)RT@nd LED on ALARM
output.

1 Other
- OEM Boarlrrent measuring
- Parallel NOR flash on external memory bus
- 16hbit register and LEDs on external memory bus
- 5key joystick
- 3axis acceleromef@C connected)
- LM75 temperature sensor (12C connected)
- 5 pushouttorkeys fourvia 12Gnd one on P2)10
- 9LEDs&via I2Gnd one on P2)10
- Analog input
- USBtoserial bridge on UARTRAR32R)nd ISP functionality
- Reset pushutton and LED
- Speaker outpahanalog output fra&M Boayar from 12S audio codec
- Compactize: 16x150 mm

2.2 ESD Precaution

Please note that ttfRC408®EM BoaahdOEMBase Boarbmewithout
ary case/box and all comporemetexposed for finger touichesl therefore
extra attention must be paid tqdiesiDstaticdischargedrecaution.

Make it a habit alwaigsfirst touch the metal surfacearfe ofthe USBor

Ethernetonnectos for a few secondsith both hands befoteuching \
any other parts of the boardsat way, you will have the same potentic

the board and therefore manitmézrisk for ESD.

Never touch directly orLth€4088®EM Boarahd in general as little as possible OB MBase
BoardThepushbutton®n theOEMBase Boaftave grounded shields to minimize the effect of
ESD.

Note that Embedded Artists does nplaee boards that have been damaged by ESD.
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2.3 General Handling Care

Handle thePC408®EM BoarmhdOEM Base Boawith care. The boards are not mounted in a
protective case/box and are not designed for rough physical handling. Caanectbedtean w
excessive use. TDEM Base Boasddesigned for prototyping use, and not for integration into an
endproduct.

For boards with LCB ndEexercise excessive pressure on the LCD glass area. That will damage the
display. Also, do not apply pressureflex tables connecting thetbGéh screeiihese are
relatively sensitive and can be damaged if too much pressure is applied to them.

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

2.4 Code Read Protection

TheLPC4088as a Code Read Protection function (specificag&eir8sheet for detélat,
if enabled, will makeltR€4088npossible to reprogram (unless thrag@m has implemented
such functionality).

Note that Embedded Artists does noliaie PC408®EM boards where thBC4088as
CRP3 enabl ed. I t 6 s tidvakethissnede Bysaccidemts ponsi bi | ity

2.5 CEAssessment

TheLPC4088evelopers Kitonsisting of thBPC408®EM BoarahdOEM Base Boaisl CE
marked. See separ@EDeclaration of Confordotgument.

TheLPC4088evelopers Kdta class A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate measures

EMC emission test has been perfonntiedl PC4088evelopers K&tandard interfaces like

Ethernet, USB, serial have been (Barsgral expansion connectors where internal signals are

made available (for example processor pins) have been left uBoaneetiteglother devices to
theproductia the general expansion connectoss al t er EMC emi ssi on. It
responsibility to make sure EMC emission limits are not exceeded when connecting other devices t
thegenerakxpansion connectors oEB@4088evelopers Kit

Due tolte nature of th&®C4088evelopers Kian evaluation board not for integration into an end
product fasttransient immunity tests and conductefideaiacy immunity tests have not been
executedExternallyonnected cables arsumsed to be lesant3 meter$he general expansion
connectors where internal signals are made available do not h&a@mytettiern than from

the chip themselv&bserve ESD precaution.

Note that tHePC408®EMboards classified ascomponent andvenceot CE marked
separately.dan perform different functions in different integratohoessamut have medtt
functionit is therefore not in the scope of the CE DhrsetiigoroducvhereanOEM Boaiid
integration inie however very kel need CE marking.

2.6 Other Products from Embedded Artists

Embedded Artists have a broad range 00@2000/3000/403ed boards that are very low

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

2.6.1 Design and Production Services

Embedded Artists provide design services for custom desigmpleighenew or modification to

existing boards. Specific peripherals and 1/0 can be added easily to different designs, for example,
communication interfaces, specific analog or digital I/0, and power supplies. Embedded Artists has
broad, and long,exgeence in designing industrial el ect
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LPCD0G2000/3000/400@icrocontroller faesiin specific. Our competence also includes wireless

and wired communication for embedded systems. For example IEEE802.11b/g WHAN), Bluetoot
Zi gBeeE, I SM RF, Ethernet, CAN, RS485, and F
2.6.2 OEM/ Education / QuickStart Boards and Kits

Vi sit Embedde dwvAEmMbaddetAstidts, fonenfarenatipreaboet ,aEHewY
EducationQuickStatioards / kits or contact yourdistabutor.
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3 LPC408®EMBoardDesign

Please read th®€ C408®EM Boamhtasheet and associated schdaratformation about the
boardSome additional information abditR@#8®EM Board presented below.

3.1 Memory Layout
The external memomtaaler on thd°C4088efinegighimemory regiarSee table below for

details about usage.

Pagel0

Name Control | Address range| Memoieson LPC4088 | External memory bus
signal OEM Board comment
Static memory #0 | CSO 0x8000 0000 Available fexternal
0x83FF FFFF use
OEM Base Boaran
connect a parallel N
flash to this chip sele
Static memory #1 | CS1 0x9000 0000 | NAND FLASH (1 GBit| Not available for
0x93FF FFFF | 128 MByte in size) external use.
It is however possiblg
to disable NAND flas
chip byemoving ¥
onLPC4088EM
Board
Static memory #2 | CS2 0x9800 0000 Available for externa
O0x9BFF FFFF use
OEM Base Boaran
connect a #éit paralle
register to this chip
select.
Static memory #3 | CS3 0x9CO00 00a0 Available for extairn
OX9FFF FFFF use
Dynamic memory 4 DYCS0 | 0xA000 0000 | SDRAM (256 MBIt = 3 Cannot be accessed
OXAFFF FFFF | MByte in size) external memory bus
Dynamic memory 4 DYCS1 | 0xBO0OO 0000 Cannot be accessed
OxBFFF FFFF external memory bus
Dynamic memory 4 DYC2 | 0xC000 00G0 Cannot be accessed
OXCFFF FFFF external memory bus
Dynamic memory 4 DYCS3 | 0xDO0OO 00G0 Cannot be accessed

OXDFFF FFFF

external memory bus

As seen in the table above, it is only the static memory regions that atbexeatiavial on
memory bus from HRC408®EM Board he data bus buffers o P@408®EM Boarare

controlled automatically and only enabled when a static memory region is accessed. The address a

control bus buffers are always enabled.

Note that the.BO, BLS1, BLS2 and BLS3 pins must be initialize for these functionalities. Else the

buffer control will not work correctly.
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3.1.1 NAND Flash

Note that the NAND flash is connected after the memory bus buffers, i.e., on the same side as the
LPC4088®EM Board exqsion signals. This is to allow flexibility in NAND flash usage and reduce
loading on memory bus that is directly connected to the SDRAM.

The NAND FLASH has an optional busy output that can be used for controlling the erase/program
operations with bepisrcision. The signal is available on the expansion connectahdf needed

signal can be routed to a suitable (i.e., free) ifipe®aikl Base Boaran connect the signal to

GPIO72 by inserting a jumper betweeh@inlB2l'he busy status af thip is also available

under software control.

3.2 SPIFI
There is a 32 MBit QSPI flash connected to the SPIFI interface of the LPC4088.

3.3 LEDs

P2.26 and P2.27 controls two LEDsL&tC#h@8®EM Board his control can be dishbie SJ4

(shorting padirstead of the defau)1 There is no real need to disable this control unless the
reason is to save power. The LED driving is isolated via buffers so P2.26 and P2.27 are not loaded
because of this.

3.4 Board Options

The schematic for tRC408®EM Boarstowsomeoptions. The design has been prepared for
customized versions for different needs. Tiearhé@mrdxample be built withit tiitabus width.

It isalso possible to mounE® memory card connector instireNaND flastontrolled by

Cs1

3.5 Configuration E2ZPROM

TheLPC408®EM Boarcbntains a configuration e2prom that can be accessed via I12C. The memory
is writeorotected so that the information is not deleted byTaecidentory is empty when

delivered but it can be used toston@aon about the design revision, board configuration and
Ethernet MAC address.

3.6 Migrating to LPC4088 from LPC1788

The LPC4088 is the Cdvtéwersion of LPC1788 (ChtBegore). These chips are very
compatible and the LPC4088 and LPC1788 OEM boardsralarv&he differences are listed
below:

1 A 32 Mbit QSPI flash is connected to the SPIFI interface of the LPC4088. This locks
usage of pins: P0.15, P0.16, P0.17, P0.18, P0.22 and P2.7.

1 SODIMM connector, pin 32 carries P0.10 (instead of P2.7eavhicthis 8R1FI
interface).

1 SODIMM connector, pin 57 carries P4.22 (instead of P0.10, which is used by the
SPIFI interface).

1 SODIMM connector, pin 58 carries P4.23 (instead of P0.11, which is used by the
SPIFI interface).

1 SODIMM connector, pin 62 ca&i2giRstead of P0.15, which is used by the SPIFI
interface).

1 SODIMM connector, pin 63 carries P5.3 (instead of P0.16, which is used by the SPII
interface).
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1 SODIMM connector, pin 64 carries P5.1 (instead of P0.17, which is used by the SPII
interface).

1 SODIMM connector, pin 65 carries P5.0 (instead of P0.18, which is used by the SPIF
interface).

I The user accessible 256 KHiPPROM has been removed since the LCP4088
contains an amip EPROM.

1 Pins P5.2 and P5.3 are ajvam pins (with 1.5Kohrrupuksistors on the board).

Only minor program adjustments have to be done to handle these differences between the
boards.

3.7 Migrating td.PC408&om LPC2478

TheLPC4088an be viewed as the Cavixersion of LPC2478 (ARM7TMDI core). NXP have in
general ade the chips very compatibld.A408& newer design and recommended for new
designs. The maximum clock frequency is also higher allowing for more tasks to be handled.

Below are the things to consider when migratiRf"408®EM boards from &CR478 OEM
board:

1 There is an application note from NXP describing the general issues when migrating;
AN10878 Migrating to the LPC1700 Ekersare both hardwadesaftware issues to
consider. It involves more than just recompiling Tiéscayglgication note is relevant
also for the LP@8)(since it builds on the LPC1788 design).

TheLPC4088®EM board is physicaityn higher @ m instead of 48 mm).

The EtbrnetPHY on thePC4088®EM board is different (LAN8720 from SMSC instead of
DP83848 from National/TI).

1 There are LEDs connected to pins P2.26 and BEHITCA408®EM board his is
normally not a problem since the LEDs can be disabled also.

1 There i5n032MbitNOR FLASH on tHeC4088®EM boarthstead there is a 32
Mbit QSPI flash.

1 TheLPC4088®EM board only allows static memory region expansion, as opposed to
the LPC2478 OEM board that allows both static and dynamic memory regions to be
expandedmothe external memory Bhis.change has the benefit of simplifying
expansion of static memories, which is the most common anyways. On the LPC2478 OEM
boards the databus buffers has to be controlled by an external circuit (to enable the buffers
when anx@ernal memory region was accessed. With wrong control it was possible to mess
up the internal databus.

On the.PC4088®EM board the databus buffers are controlled automatically on the boards.
Whenever a static memory region is accessed the databresdndides!.

1 There are a few changes in pinning, see table below. Most of the changes are related to the
new port P5 of theC4088nd the change in external memory bus expansion (only
allowing expansion of static memory regions).
In most cases theC4880EM board can replace a LPC2478 OEM board without any
(hardware) problems.

Pin | LPC408®EM Board LPC2478 OEM Board| Reason for change

13 | NC Ethernet power down | The new EthersgtlY (LAN8720) do
input not contain a power down input (ca
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done via $oware instead)

14 | P5.0 DBGEN TheLPC4088oes not have a DBGH
(debug enable) input.
TheLPC4088as a new port P5.

16 | P54 RTCK TheLPC40880es not have the RTC
signal.

TheLPC4088as a new port P5.

32 | P0.10 pP2.7 P2.7 is locked by SPIFI interface.

57 | P4.22 PO0.10 P0.10 needed in pin 32.

58 | P4.23 PO.11 Change to same UART channel as
P4.22 carries (see pin 57).

62 | P5.2 P0.15 P0.15 is locked by SPIFI interface.

63 | P53 PO0.16 P0.16 is locked by SPIFI interface.

64 | P5.1 P0.17 P0.17 is locked by Siiterface.

65 | P5.0 P0.18 P0.18 is locked by SPIFI interface.

107 | P54 NC TheLPC4088as a new port P5.

108 | P5.3 NC TheLPC4088as a new port P5.

109 | P5.2 NC TheLPC4088as a new port P5.

111 | P1.16 NC P1.16 normally not accessed via th
(see m 115 instead).

113 | Buffered P4.31 (CS| NC CS1 can be used for external expal
in case thePC4088®EM board NAN
flash not used.

114 | P4.30 NC Unbuffered version of CSO (in case
pin shall be an input and CS0 no u

115 | P1.16 NC P1.16 carriegSMCLK signals for 12
(audio) applications. This signal ca
used by the OEM Base board.

127 | 16hit: P4.28 P4.28 P4.28 carries BLS2, which is a criti

32bit: NC signal on 32it boards. QiiPC4088
boards this (unbuffered) signal is n
availableftboard. Only the buffers
signal is available.

128 | 16bhit: P4.29 P4.29 P4.29 carries BLS3, which is a criti

32bit: NC signal on 32it boards. QrirC4088
boards this (unbuffered) signal is n
available dffoard. Only the buffers
signal is availabl

132 | P2.14 via buffer (CY P2.29 via buffer (DQM Expansion with dynamic memory b,
supported. DQM1 signal replaced |
buffered CS2 for static memory bus
expansion.
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134 | P4.30 via buffer (CY P2.28 via buffer (DQM Expansion with dynamic meoosrgof
supported. DQML1 signal replaced |
buffered CSO0 for static memory bus
expansion.
136 | P4.29 via buffer P2.16 via buffer (CAS] Expansion with dynamic memory b
(BLS3) supported. CAS signal replaced by
buffered BLS3 for static memory bl
expansin (when 3@t bus used).
138 | P4.28 via buffer P2.17 via buffer (RAS] Expansion with dynamic memory b
(BLS2) supported. RAS signal replaced by
buffered BLS2 for static memory bl
expansion (whert#bus used).
163 | P2.15 via buffer (C§ DBUS_EN There is no need to control the datg
buffers on thd°>C4088EM board.
Instead the CS3 signal is available
external static memory region expg
164 | ABUF_EN (but ABUF_EN There is no need to control the add
connected to GND ¢ bufers on thePC408®EM board.
OEM board) They are always enabled.

3.8 Things to Note
Warm Reset and Ethernet PHY

3.8.1

The RSTOUT/RESET_OUT signal from the LPC4088 controls the reset input to the Ethernet PHY
(LAN8720). If the reset condition for #®&8 BCnternaly fexample a watchdog reset or forced

reset via CMSIS NVIC_SystemReset() function call, the length of the reset pulse on

RSTOUT/RESET_OUT is verysisddw as 1.5 us. This is too short for the LAN8720 to get a

proper reset.

If warm resets are impleeteas part of the application, then external hardware must be added that
supports triggering the RESET _IN signal to get a proper reset signal for the Ethernet PHY (LAN872

Whenever a warm reset event occurs, the RESET _IN signal must be pudbaahiple da for

GPIO. The reset generator on the LPC4088 OEM board will then generate a proper length reset

signal.
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4 OEMBaseBoard Design

This chapter contains information about the peripherals and generalOle¥igasétBeard
and how to set the d#ifé jumpers on the board. The schematic can be downldadedtin pdf
from the support page, and is recommended to have printed out while reading this chapter.

Section naming begins SRt which is short 8shematic Page x
The picture below giaeoverview of tB&M Base Boatdsign.
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Figurel 0 OEMBase Boar®verview

4.1 Modifications to OEM Base Board

TheOEM Base Bodrds been designed to be flexible. Most options can be controlied via jumpe
but some options might need soldering. Note that modifications to the board are done at own risk al
void all warranties.
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4.2 SP2: OEM Board Connector

TheLPC4088EM board connector is a standard DEIRZIIMQocket with 200 positions and

0.6mm pitch. Bah1.8V keying (which is what DDR2 stands for). The signal names are general and
represent the OEM base board functionality, rathdrRE088gnal names. This is because

the OEM base board also supports other OEM boards.

4.3 SP2: Current Measurements

It is possible to accurately measure current consumptiR@48588EM board. This can be very
valuablevhen working with applications that make use of the low power biR{0488# the

processors. The circuit is based on the chip ZXCT1010sfizeteRiddes chip generates a

voltage output proportional to the current through R2. This voltage can be measured over J2. 100m
gives a 500mV output voltage, or expressed differently, 1mV correspond to 0.2mA

It is possible to remove R1, R2 and/onfRadaring current with an extaufi@neter. Note that
VCC_MAIN and VCC_BUFFERS are connecteBGAGB®EM board so there is no difference
between these supplies. This division has been done for compatibility with other OEM boards.

:ﬂ E E)IIIDI:II]ls \5
o BEEER |

I fc =J—|DA g i

%DDD@°W
0000
O
CERRIERN
mju|
[m

-

[
[mYam
By

=
:
;
i
Il

= =+ | Current Measurement
= = J2 (left: signal, right: gnd
=

4.4 SP3: Expansion Connectors

All relevant OEM board sigmeds/ailable for external viaghree 64 pos IDC expansion
connectors; J3, J4 andlr&. expansion connectors are close teligiA@onnectors to
minimize signal distortion.

Note that some OEM board circuitsedy be disconnected before externallyCasefiilly
investigate the need for this before using a signal for external expansion.

Note thai4 has gatherad needesignals farxpanohg the memory bui6f§itbus expansion). J4
is the expansion connector closest to the board edge.
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4.5 SP4: External Memory Bus

Thispartof the OEMaseBoard demonstrates how the dxteenzory bus can be used for
expansioaf custom circuitsvo different devices are connectednenttoey bus; a-ti parallel
NOR flash and aliéregister.

In order to be universal betweemd @it déabus width OEM Boards, only the |dvitsr dré
connected.

The B-bit parallel NOR flasbriabled when JP1 is inserted, see picture below for guidance where to
findJP1lon the OEM Base Board. Note that the signal name is cryptic since the OEM Base Board is
compatible with many differentBoeiM. For thé?C408®EM Board, the signal BDBERY is

actually signal BC$his means that the NOR flash is ate@ssnemory region: 0x8000-0000

0x83FF FFFF.

Also, a 1Bit registas connected to the external memonmhbuss bits in thgister directly

drivesl6 LEDga high signal light a LED). The signals axaitddde cam expansion connector

(J6). It can for example connect to a logic analyzdvafahvhidgh loggifidne upper and lower 8

bits are individually writealgaalsiBBLS0/BBLS1 controls the lower and upper 8 bits, respectively.
Since the OEM Base Board is universal and supports many different OEM Boards, the chip select
signal is either signal BDB®IZX or GP1069. Fol tA€4088EM Board, the signal BDQM1
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BCX is actually signal BCS2. This means that the NOR flash is accessible in memory region: 0x98
0000 OX9BFF FFFF. No jumper in JP2 is ndexted/orking with tRRC4088EM Board.

SJ12 shall be in default position-gsklatted) to let BCS2 carhtiplselect of thelibregister.

SJ1 controls the output enable of the register. By default it is gre@nsletigoad)land hence
the register drives the LEDs and expansion connector, J6.

Register O
control

Parallel NOR FLASH
U

I ' o

moonmenomaniang

In
B8

| |
|]|]|]]U|]|]|]|]|]|]|]|]|]|]]|]|]
ES
OO Soees

1
g

Register CS
control
SJ12

16-bit register

JP2 and JP1
left: JP2
right: JP1

e 00D OO oCanOmCaganecan

i)
a0

&
[
R

oot
]
O .E? T oy =
i E i, O // i
53 e f4 o+ }] O ]LIIEJ = ) IE
1 iy =0 gg g ooy EEEEE
— = E ouﬂuuluuuqumuuumuquuu|3 y =g, fﬂ

3
T

LEDs O
left to right: LED16- LED 1

ll/\I.._

4.6 SP5: Debug Interfaces

The multiple debug interfaces carolopkexbut that is just becatleboarduppogmany
different OEM Boards. The connectors are:

1 J7i this is theewandsmaller footprint standard ARM debug cohmasx5 pins in
50 mil pitcAthe connectorgports botiheSWD and JTA@erfacedNote that not all,
and in particular old@AG debug fpesdo not support the SWD interface standard.
Note where pin 1 is found (see picture below) for this connect

9 J8i this is theldandbig footprint standard ARM debug canlbéet@x10 pins in 100
mil pitchThe connector suppba#itheSWD and JTAGerfacedNote that not all, and in
particular older, JTAG debug probes do not support theaS&/D interf

1 J9i this is the @andbigfootprind8 pin Mictor connector for ETMdrdee fPC2478.
This connector is not moukhtednot used when working withiPtb408®EM board.
The connector can be soldered to the board if needed. The ndrenbotagldarom
Tyco Electronics Ampandisas8§ r ecept acl e Mi ctor connec
767054 or 25767002 (RoHS compliant).

1 J10i this is the new and smédl@iprint standard ARM GdBegonnector for trdte
carries thedce signals as well as the debug signals found on J7
Note where pin 1 is found (see picture below) for this connector.
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When working with LIRC408®EM Board, J7 is typically used. If an older and big footprint JTAG
debug pod is used, J8 can altelyndvesed.

If trace is also used, J10 shall be used. Note that this requires an advanced JTAG probe.
JP3 and JP4 are not used for debug purposes when workiP40B8HeM Board.

Debug Connectors
ETM Control Jumpers 38
JP3
\ ‘ !

-
] T

Debug Control Jumpers
JP4

—
Trace&Debug \-/ 20)
Connectors 50 0m 20 19
(|} i |
J10 ~_BE

— N

Debug
Connectors

J7 \k

J9

Trace&Debug Connectoﬂ

I
Q0000000

N

1l
00

i

ra
[

Reset LED
LED17

O
O
O

Figure50 Debug Interfaces
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4.7 SP6:Ethernetrterface

The board has Bthernet interfadd 1, which isRJ45 connector with integrated magrieties.

is also provision on the board for connecting a PoE interface. All signals can be accessed via
expansion pads, JER€0 ohm resiors have to be removed in that case for isolating J11 from the
new connectghis is because J11 is not capable of handling a PoE interface so a new RJ45
connector must add&Be picture below for where to find the relevant components on the board.

E\—T ﬁi]fs with Magnetics‘LL

e = T I

O I I
.

|
CJmpd ||

A ] o D5EI B . 4 3
. mrm
BN/ O|z )y = %Eli
\/ 20 %i"—“—ﬁﬁi 111 E":“ L 5 10 11 12 E
COmm 20 19 =i ) mg - Isolation Resistors
BB == 5 g R51/52/53/56/57

QD%

oo
Jo00o000

El ﬁllﬁL;'—"""""% 1

—— oo |ooE - 800005 2«
= = 37 38 [ T o e -
=5 2 o Ceo) IEIEEI ﬂEE =
%.;:4 | o PoE Connector

J12, pin 1 leftmost

2 1 e
O — -
oo, L.:.r ,=,r|2 |:| % RS Ig = S EoE
1|1l O 21O 2| O Zag?ﬂl % = gz —¢5|:||:
o E oL
oo £ 2 o

Figure6 0 Debug Interfaces

PoE modules that can be used for testing can for example be found at
http://www.silvertel.com/poe_produc8elent a versidelvering +5with enougturrent

capabiltfor thespecific application in mind. For example, using USB Host with power hungry externa
devices will require more cumenobst situatisa 310/ module will be sufficient.

Besides the PoE module, a Rpthle of handling PoE is also needed.
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4.8 SP6: SIMMC Memory Card Interface

The board hass®/MMC memamrdinterfacel13. Supply voltage to the external memory card is
controlled vial TheCard Detecti¢@8D)and Write Prot€e¥P)signals areonneted to the 12C

port expander on schematic paderg is also visual indication of supply voltage and the CD and
WP signalga LEDs, see picture below where to find the LEDs orNb&elibatdhe Write

ProtecLED is actually inverted. It is @m ttk memory card is not write protected and off when it is

write protected.
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Figure7 8 SD/MMC Memory Card Interface
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4.9 SP6: VBAT/ALARN&NdIing

The board can poweMBATnput supply (to the OEM boardouliffeent sources:

1 The +3V power supply, via D1 (when board is normally powered).

Page22

1 A3V Lithiul@RLO25size coibattery, via D2. Note that battery is not included.
SeetheLPC4088atashedbrdetails about VBAT voltage range.

The ALARM signal control LENRi?4 that LED21 will consume a lot of current from the battery

and/or supeapacitor. Restrict on/high time to conserve energy.

EE EEI l.ll_l B
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= m

ﬂ PRI
”IﬁIE

Iﬁl lﬁ|ﬁ| ﬂlﬁl
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Be EE
.-unmm o
L ||||| (] o] ]
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= OOge g
o A o ] ]
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ALARM -LED
LED21

Figure80 VBAT and ALARM circuit
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4.10 SP7:12C Peripherals

There are several 12C peripherals boatd. See picture below for locating the different
components on the boahe. I2C addresses for the individual components are given in the

schematic.
1 Configuration E2PR@Wkbit. This chip contains version information about the OEM Base
Board.

LM75 @mperature sensor

3-axis AcceleromefBiMA7455). Note that the two interrupt outputs are not connected but
available on JP5.

1 Port expand€¢PCA9532)ith 8 LEDs and 4 pushbutidres @rd Detect and Write Protect
signalgrom the SD/MMC memory cardatonare also connected to thid Eg2/23
are positionedove SW2ED?24/25 are positioned above SW3, LED26/27 are positioned
above SW4 and LED28/29 are positioned above SW5.

-E =gl oluuuuuy = e L
= =l Temp Sensor
(] ] [ ] U9 0ools
1 o & ]

| e 3

Il = =-

5o E||||||||||||u|||

, %
T g ©
EIEIEI
LIfp
o B NG
Config E2PROM S S o

07 oon iy o bE
] ] o] =
L =

PRI

B

2
O o oo o = ] ] o] ]
B, 6.5, 50, SEeeeE
O

o W Yl T A e Y - 4
0 STo o T 3/\
i —— - =N |
5 Q O Ezl ITH" R H z I;I'Dlgl ADD-Iz] Push-buttons !
&ft to right: SW2SW3/SW4/SW5
Figure9 0 12C Peripherals
Signals LPC4088
[2GSDA P0.27
12GSCL PO0.28
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4.11 SP8:Analog Input

The board contains a trimming potent{&®¢fer manually generatingdjostable voltage
(between GND and VREE&#. picture below where to locate the trimming potentibeeter
boardThe table list which pin the adjustable voltage is connected to.

-

ﬂ Trimming Potentiometer

20|

19

BEEAAEEEE

]DDDDDDDD%‘
JI00ooao0

B

Figurel0d Analog Input

Signals LPC4088

GPIO39_AIN2 | P0.25
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4.12 SP8: Digital 10

There is a pusiitton (SW#)at is connected to a signal that enablertialS&fter reset on the
OEM Board. For tHeC408#his is pin P2.10. If this pin is sampled low after resetpte ft3P

theLPC408& entered. LED30 is positioned above SW6 and will light when SW6 is pressed. It is als
possible to control LED3nasutput from the OEM Board without damaging the output driver when

SW6 is pressed. R110 limits the current.

There is also5key joystidkat directly connects to five general purpose input/output pins. See

picture below for locating SW6 and SW7.

e e e T mnimty 5 2200 5g < I
BEEEREE R o == B o |
17 L =l = |
) 0] __hooooonooood =R=r = o |:| )
;_) Pushbutton =" —
2

e = 0 09=0 o 0o
LT,
] oo, 0

o o l N
—_— 4_|:|_ H L L : 4 \JI

B PAS g

Signals LPC4088
GPIO_10 P2.10
GPIO_73 pP2.22
GPIO_74 P2.23
GPIO_75 P2.25
GPIO_76 P2.26
GPIO_77 P2.7

4.13 SP8: Serial Expansion Connector

TheSerial Expansion Connéstaistandardized serial itidannector that is included on many
boards from Embedded Aritigtisiding the OEM Base Bdhrlpurpose is to provide a simple

expansion connector for smaller expansion modules. Such modules are typically sensors of differer

kinds and communicatiaalules, but can also be smaller displays.

The connector contains 14 pins that support SPI, UART and 12C communication. Four additional pil
exist for specific functionality, like module reset, interrupt pins, analog signals and pwm signals. Poy

(3.3V)d also provided. Maximum current consumption of the external moddiliesig2&IBmA.

are protected with 470 ohm series resistors to minimize current in case of shorts to ground, +3.3V, «

similar.

Usage of the different signals is specific fordedeltommected. All signals can be configured as

either main function or alternatively as a general purpose input/output SfgnpldtB R Oglow
show where the connector can be found and the table lists which pins iteecapplesedn
program has the responsibility to program the individual pins to correct state/function.

Note that the UART channel is not directly connected to a UART chBQ#€1&8t ike
multiplexed with other UART channels, sed dé&ftiodetailg\lso note that tBerial Expansion
Connectand the Rmodule (see sectibf4) share the same UART channel. Once the RF
module is soldered, $legial Expansion Conneatonot be used for UART communication.

Copyright 26© Embedded Artists AB



LPC4088 Dewesleaper Gsu i Kdiet

|_| QQX_{ t‘:k‘l:ll_ll:lll:lll:l_ -

Ea

DI]I]DI]I]I]

F

-0000000F
BEE 6

B BB

1 &T:.::!—s =N

M= =200

= uauananannm .
e Serial Expansion Connector }
5

0O
-
EIE'
u*
O
O
o

Figurel2d Serial Expansion Connector

Signals

LPC4088

GPI029_SRILK

P52, SSP#2 is used

GPIO31_SHRMISO

P5.1, SSP#2 is used

GPIO32_SMRMOSI

P5.0, SSP#2 is used

GPI0O69

P2.14r{ote, also used as CS2)*

SIE_UART_RXD

P4.23 via multiplexdd ART#2 is used

SIE_UART_TXD

P4.22via multiplexddART#2 is used

[2GSCL P0.28
[2GSDA P0.27
GPIO42 P1.18
GPIO72 P2.21
GPIO37_AINO P0.23
GPIO38_AIN1 P0.24

Page?6

* Note that GPIO69 is alsd aseCS2 (Chip Select #2). This signal is also useddior the 16

register for external memory bus expansion. Make sure not to use these two functionalities

simultaneously.
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4.14 SP8:NXPJdennic RF Module Interface

There are pads on the backside of the 8ERbB@al for soldering a IN5148 NXP (former Jennic)
RF module. These pads are opposite of the SD/MMC memory card interfBicereas@éstor.
provision on the board for programming the RF module. This-godqrie lisd @31) where a

FTDI prgramming cable is connected (TTL to USB Serial Converte283aBR\/ 3, dee for

example Digikey: 788 5ND). During programming, multiplexor U29 and U30 connects the UART
channel directly to the programming cable, via J3fnctheéeRian be res& SV Program

mode is entered by pressing SW9 during (and shortly after) reset.

Note that the UART channel is not directly connected to a UART chBQ#€1&81 ibe
multiplexed with other UART channels, sed déftiodetails. Also note thaS#ral Expansion
Connectdsee sectioh13) and the Rfrodule share the same UART channel. Once the RF
module is soldered, $legial Expansion Conneatonot be used for UART communication.

See picture below for locating the relevant components on the board. See also the table for signal
connection.

E - JIININEETE =0 = =
= s 00— —
e
J31 oooo ! 50 10 s
£ pg B [ —
[ .4=.;—g3 g — aEEa I__T-‘___w
J]I]I]I][I]I]I]I]I]II][II]I]I]II]I]I]I]I]]I]EEﬁ" T f, = |
;B8 5 EOoa —
i EH o = | |
4 (O]
l(;l]l]l][II]|]|]I]||]I|][I|]||]|]II]|]||]|]I]]|]3 oo/ | | RE Module on | |
] ) ) e "j] fn B8 backside | |
rﬂrﬂr'ﬂ@rﬂrﬂ nHBREoL 0o = |
JOpooBeDEon MU og — |
o] o] ) o] o o] o] ] ] o] %% — |
] 8| B2t >
O Joooymoonyp oo B2
N 7 oy 2O
E E o RF-Program Button B
B e ]
o’
I R I : | |
o loJoToTo] 0] (@)
T OO0 oo ooy
3 4 2 4 z 4 z 4 2 a z 3
Signals LPC4088

SIE_UART_RXD

P4.3via multipxor, UART#2 is us¢

SIE_UART_TXD

P422via multiplexor, UART#2 is u
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4.15 SP9: UART Multiplexing
UART channels from four sources are multiplexed into one UART channel, which is connected to tf

OEM Board:

Page?8

9 Serial Expansion Connector / RF moliddht if the RF module is soldered to the board,
then UART channel on the Serial Expansion Connector is occupied.

LCD Expansion connector

= =4

RS422/485 Interface
RS232 Interface

The multiplexing is static, in the sense that a change in the multiplexioe s @itimgerscgo be
moved. It is not controlled from the OEM Board. The picture below shows where to find the pin list t
control multiplexing and the different settings. The table lists signal connection.

I_I QQX_; E D_‘—_k‘l:lllﬂlﬂll:lll:l -

+ =0 L S
g WFER
oo =:=°?:D 3
10 O pEol e
] [m] (o] ]

UART Multiplexing Control
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h
1 13 o= =
O o §oog
|| O Ho—Lres G
| g = 2 4 1
. (o PDEE E [ O
S = ?
E% 2| Ol g E '7:"—":9' 21
0 o s s Lt ]
=T — u
o BIOO0m s g
o Be0000000} s EESO E'-"Z_E]
B g oo ol o
oo e =t m m
o EJIEIEIEI == i
oee o Ba {0
0] &t pg GO =40

M=

Figurel46 UART Multiplexing

=L

Signals LPC4088
GPIO25 RXD P4.23 via ntigllexor, UART#2 is us
GPIO24 _TXD P4.22 via multiplexor, UART#2 is
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4.16 SP9;: RS232 Interface

There is RS232nterfacavith all modem signals on the board. The RS232 interface is available on a
9pos male DSUBhe OEM Base Board is a DTE (Daiadldtquipment). An external device can

be a DCE (Data Communications Equipment). For conrtediiad RTEraigthitru cable shall

be used. An external device can also be a DTE. For conredig BTiEthodem cable shall

be used (also caledrossover cable).

See picture below for locating relevant components on the board. The table below lists signal
connections. Note that forlzEittatabusPC4088®EM Board, thiARTsignals are not available
(Rx/Tx and modem sign@sgupper half tie databus occupies the signals used in this interface.
Therefore, J18 has been added to allow for custom connection of the signals needed.

It ishowevepossible to connect just the RxD/TxD UART signals to the UAR{UARITi{ZXx0r
used)In this cas it will not be a full modem RS232 irtatfRe®/TxD will still be available.

The interface component used (SP3243E)-imas $Diprotection.

Ny
i ¢ W JE5| RS232 Custom Connector
?Pslzl32 Modem Gonnection =3 ED Ji8 RS232 DSURBR9 Connector
g _ J17
= = SogiL], D —
e 9O\ el ®
J0] sy °
Bi5EE ~
- = B
e E o
3 s Al g2 Eo
= /o -
q . O Doog
< o A= 58
%g —= = 2 4 1
QRE S O
~SBE E b2
RS232 Modem Connection glHl = = o
Upper: JP12 ; sa o
Lower: JP13 W == OE 0
Left pos: 22, Right pos: B JBO S = ; @Z Di
Tor iy B0 i | il
T} |:| [J O S/ O O3 3
o JoonnnppEES = e )
@ i Sl
oedld sggmt @m o 40 s
0 &~rdpogtor | [OO
M= =an 0 10 5 —
Signals LPC4088
GPIO25_RXD P4.23 vienultiplexor, UART#2 is us
GPIO24 _TXD P4.22 via multiplexor, UART#2 is

GPI083_RTS_BD3( P3.30
GPI092_DTR_BD2] P3.21
GPI094 DCD_BD1{ P3.19
GPI093_DSR_BD2( P3.20
GPI095_CTS_BD1{ P3.18
GPIO91_RI_BD22 | P3.22
GPI097_TXD_BD1§ P3.16
GPI096_RXD_BD1] P3.17
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