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CAN node (LPC11C24 based)

UL = UnLoaded = normally not mounted component.

Default jumper settings are indicated in the schematic.
However, always check jumper positions on actual boards
since there is no guarantee that all jumpers are in default place.

Rev A

First release

Updated U5 to 24AA02E48T-I/OT (contains MAC address).
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LPC1769 core

U1
LPC1769

PO[OJ/RD1/TXD3/SDA1
PO[1)TD1/RXD3/SCL1
PO[2J/TXDO/ADO[7]
PO[3J/RXDO/ADO[6]
PO[4)/12SRX_CLK/RD2/CAP2{0]

PO[5}/2SRX_WS/TD2/CAP2[1]
PO[6)/12SRX_SDA/SSEL1/MAT2[0]
PO[7)/12STX_CLK/SCK1/MAT2[1]
PO[8)/I2STX_WS/MISO1/MAT2[2]

PO[9}/12STX_SDAMOSI1/MAT2[3]
PO[10}/TXD2/SDA2/MAT3[0]
PO[11)/RXD2/SCL2/MAT3[1]

PO[15) TXD1/SCKO/SCK
PO[16)/RXD1/SSELO/SSEL
PO[17)/CTS1/MISOO/MISO
PO[18)/DCD1/MOSIO/MOSI
PO[19)/DSR1/SDA1
PO[20}/DTR1/SCL1

PO[21J/RI1/RD1

PO[22)/RTS1/TD1
PO[23J/ADO[0}I2SRX_CLK/CAP3[0]
PO[24JADO[1)12SRX_WS/CAP3[1]
PO[25}/ADO[2)/I2SRX_SDA/TXD3
PO[26J/ADO[3VAOUT/RXD3
PO[27)/SDAO/USB_SDA
PO[28]/SCLO/USB_SCL
PO[29)/USB_DPLUS
PO[30JUSB_DMINUS

P1[0JENET_TXDO
P1[1/ENET_TXD1
P1[4VENET_TX_EN
P1[8JENET_CRS

P1[9JENET_RXDO
P1[10ENET_RXD1
P1[14/ENET_RX_ER
P1[15JENET_REF_CLK
P1[16/ENET_MDC
P1[17JENET_MDIO
P1[18)/USB_UP_LED/PWM1[1}/CAP1[0]
P1[19/MCOAO/USB_PPWR/CAP1[1]
P1[20)MCIO/PWM1[2)/SCKO
P1[21)/MCABORT/PWM1[3)/SSELO
P1[22)/MCOBO/USB_PWRD/MAT1[0]
P1[23)/MCI1/PWM1[4)/MISOO
P1[24)MCI2PWM1[5)MOSI0
P1[25)MCOA1/MATA[1]
P1[26)/MCOB1/PWM1[6)/CAPO[0]
P1[27)/CLKOUT/USB_OVRCR/CAPO[1]
P1[28)/MCOA2/PCAP1[0JMATO[0]
P1[29)MCOB2/PCAPA[1)MATO[1]
P1[30)VBUS/ADO[4]
P1[31)/SCK1/ADO[5]

P2{0J/PWM1[1)TXD1
P2[1}/PWM1[2/RXD1
P2[2)/PWM1[3)/CTS1/TRACEDATA[3]
P2[3)/PWM1[4)/DCD1/TRACEDATA[2]

RESET P2[4)/PWM1[5/DSR1/TRACEDATA[1]
e RSTOUT P2[5)/PWM1[6)/DTR1/TRACEDATA[0]
> ) P2[6)/PCAP1[0JRI1/TRACECLK
+ 53 VDD(3V3)1 P2[7VRD2/RTS1
71 VDD(3V3)2 P2[8)/TD2/TXD2/ENET_MDC
m VDD(3V3)3 P2[9)/USB_CONNECT/RXD2/ENET_MDIO
’ 42 VDD(3V3)4 P2[10)/EINTO/NMI
VDD(REG)(3V3)1 P2[11)/EINT1/12STX_CLK
Lo Lc2 Lcs Lc4 LCs _LC6 J_C7 841 \DD(REG)(3V3)2 P2[12J/EINT2/12STX_WS
100N | 10N 100N | 10N 100N | 10N 1;00’\‘ 19) ygar P2[13JEINT3/12STX_SDA
< < < < < P3[25)/MATO[0)PWM1[2]
) Gh\p Ghp GND GND GND GND 19 vooa P3[26)/STCLK/MATO[1/PWM1[3]
VSSA
L1 P4[28)/RX_MCLK/MAT2[0J TXD3
L VBEE 12 yRerp P4[29)TX_MCLK/MAT2[1)RXD3 [8&— P429-BXD3
BLM21PG600SN1D J_cs L—15] vRern | r o1
31| yest o i &3 50K \
Debug connector (SWD/JTAG) TooN  § ] VS ‘ ‘
o t—351 vss3 XTALY ‘ va ‘
GND 72 ysse XTAL2
? I 97| yess .000MHz 32.768KHz
ps 831 vsss &S \ s \
ND
1 2 c1o | \
S ™ TDOSWO —_—
Flsplloglls & 1ol 4 "sp | cn |
i i TMS/SWDIO
50mil pitch _ T | 4| TRsT ‘ 18P ‘
1 2 UTAG_TMS_SWDIO 50R 5 S) GND GND
3 4 JTAG_TCLK_SWCIK 50R T A Ne 12 | D fo |
5 6 JTAG_TDO_SWO 0R Not mounted
7 8 JTAG_TDI 0R L _
9 10 JTAG_BESET OR _RESETIN
50

2¢
o
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P1.18-USB_UPLED

+3V3

P1.30-USB_VBUS

Q1
BCX71
1K

R14
1K

NS
LED1
GREEN

USB interface: Host or Device

P2.9-USB_CONN

USB-connect circuit

®
>
®
?
Q2
BCX71
2L
=
J2
usB-B

R17 — 1K
-

t 1
? 1|3 :
R 3 USB Device
o ol &
O Z| Z L
SEL-LINK |1 2118 g g; J2s8
- 2l ]S
[ = GND
7777777777777777777777777777777777 \\\\ 3
SB-DP R19 —
USB-DM : R20 — GND
77777777777777777777777777777777777 SEL-LIN 1
45 ohm impedance routing, 90 ohm differential C13 C14 S~~_ |3
No tracks within 10 times trace width —
No via's and no sharp angles 18P 18P
GND é{lD
P1.22-USB_PWRSTS
. o
VBUS power switch for USB Host slls
u2 Lo J3
MIC2026-2 - i
o 5 BLM21PGE00SN1D | A upright
® VIN 2 VBUS — 1 vee
USB
| | USB Host
41 aND
S & | 15 i
i “T° 5§ 33 GND  ¢—2° ,3Gs$3
P1.19-USB_PWREN EN-A = C16  :/C17 1 wo Y338
EN-B ot 3 j3G$4
P1.27-USB_OVRCR FLAGA i 100N | 100U/10V o le ] an 3028
FLAG-B  GND pHe FUwe
2 = _C18
GND GND T | 10N/500v
GND GND

GND

a Embedded
Artists
(C) Embedded Artists AB

TITLE: AOA Application Board A

Document Number:

Date: 2013-04-12 15:52:05 Sheet: 3/10




+3V3

100/10M Ethernet PHY (via RMII interface)

BLM21PG600SN1 DJ_C19 J_CZO J_C21

+3V3

IOU QOON]{;OON P!
WD G&f\p &fp C22 C23

uUs
24AA02E48T-1/OT

1’c [ = ]vec
e}

L scl{1E 2| spa
Wi £ - wp—
W< 6N

N

12C address (0xA0/0xA1): 1.0.1.0.0.0.0.RW

J4G$3

J4G$2

Note: Boards produced before March 2013 are
equipped with 32Kbit 12C-E2PROM (24LC32AT-I/OT).
From WO#467 (identifiaction number on bottom of pcb)
and higher numbers, the 24AA02E48T-I/OT is mounted instead.

The software autodetects which chip that is mounted.

2 Im-w 1;1001\1
?
GND  Gf\D
u3 []
e 8l |1¥ LAN8720 o | |l of |l @l |y [«
ghxglls S etz eHg 23
P1.0-BMII_TXDO 17 £ 395
P11-RMI_TXD1 18| Ty 5588 s
P1.4-RMII_TXEN N 16| TxeN > > > 5 e |
BXD0 R & RxDOMODE xp [21 [ ETH TXP
—B1.10-BMIL B RXD1/MODE1
P1.8-RMIl CRSER 22k 111 Ghs_pviMopE2 N |go } ETH_TXN
P117-BMIL_MDIO — OR 19| FRER/PHYADO Rxp |23 | ETH BXP
e ——* 14| MoC g |2g 1 ETH_BXN
NINT/REFCLKO £ RXN S ’
RESET_QUT 15| NmaErOHKO 3 L___ _ - _ _ _ _ _ __ 141 |-“J-________/|
3 LEDI/REGOFF & & 50 ohm impedance routing, 100 ohm differential
U4GS1 2 | ED2/NINTSEL £ E No tracks within 10 times trace width
74LVC1GO4GW x X No via's and no sharp angles __028__029 __030 C31 ]
ERN ToeToe Tu T
_psamak B 4 2 st o |« T il il l‘_
22R AR Y3 b &b &b o
25.000MHz
1|8
R47
- GND GND
uL TP1 GND
e
) R49 GND
+ "
—
o cas ™ c34
¢ = =
U4GS2 C35 18P 18P R50
2 pod hod pod —
8 100N cfo o o 220R
Q3
GND GND BSH111
GND
R51
—
) i 220R
1Kbit 12C-E2PROM with EUI-48 s
BSH111
o
>
3
+ GND

RJ45 Ethernet Connector

=-1J4GS1

100M or 10M

RX/TX activity
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CAN and Serial expansion interface

CAN Interface

ue
TJF1051T/3
TXD CANH

PQ.1-TD1

[
a

P0.0-BD1

+3V3

RXD CANL
+5V.

\'i(e] vcc

7
6
3 .
2
S GND c48
100N OON [ 22U/10V
47N
GND GND  GND
G

o o [a|=

Q,
=z
o
R54
OR

Serial Expansion Connector

1: GND 2: VCC (3.3V, max 250mA)
3: SPI-SCK (output) 4: SPI-MOSI (output)
5: SPI-MISO (input) 6: SPI-SSEL (output)
7: UART-RX (input) 8: UART-TX (output)
9: 12C-SCL (output) 10: 12C-SDA (bidirectional)
11: GPIO (bidirectional) 12: GPIO (bidirectional)
13: AINO/GPIO (input) 14: AIN3/AOUT/GPIO (input
c40 2
100N L ‘I,’T
% " BLM21PG600SN1D
GND Nl
PQ.7-SPI_SCK. R56 — 220R 3 4 R57 —— R P09-SPI_MOSI
_PO8-SPIMISQ  R58 == 220R 5 6 R59 -SPI_
P4 29-RXD3 -
Samcs S B oo aneoenDy
P3.25 ?L: 220R 11 12 R65 R P3.26
- &:}AO R _13 14 R67 R P0.26-AD3-AQUT

To CAN node (LPC11C24)

CAN connectors (RJ45 & DSUB9)
B

TE Connectivity, no. 5556416-1
(Digikey no. A31428-ND)

TE Connectivity, no. 1734351-1

|
|
|
|
|
|
|
|
|
|
|
. (Digikey no. A35105-ND)
|

|
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RF interfaces

NXP/Jennic RF-module

NOTE 1: Only one RF-module monted at a time.
NOTE 2: RF-modules must be bought separately.

©
S
?
o FTDI UART Connector
> +| C41
? J8
Izzumov X L1lo] r:ano
3 % RF1 31 Xo i g g%(s:
R69 T JN5148-XXX-MOO 49| 4rxo
— JIN-BST 290y geseTn o SPISELI/DIOO (1O 51o| 5:TXD —IN-DIO4 1} 12
oR 8 spisELzior |1 6lo| 6:RTS ZUN-DIOs 3l 24 un-swp
C42 39 | apct > SPISEL3/DIO2 |2 _JN-DIO6 5] }6  JUN-SSM
40 15 urast 1X06 N-DIo7 72 ZTs
00N 401 apce spisELapiOs 1> ZAVC1G3157GW = 0
41 Apc3 crsopios (—8—IN-DIO4 . o o0
&Ko e Toooios [ 18 MNDIO6 ¢ f, g [ o, 2= Zhi
-2 pact RXDO/DIO? ég IN-DIO7 PYv o 2 %- -%JN:BSL
-3 pac2 TIMOGT/DIOS (2% + - ~f
o TiMo_CAP/DIOY |21 UBGST o —f=z0
38 | compi+ TIMo_OUT/DIOt0 |22 L
14 37_{ compi- TIMIGT/DIOT1 |23 74LVC1Gs157GéW J23
® TIM1_CAP/DIOT2 |27 Y A S GND
+ 41 compa+ TIM1_OUT/DIO1S 22 Y B | >
51 compe- SIF_CLK/DIO14 [—32- A#B 08— - -1+
IN-MISO [4"
° R71 SIF_ppiots (3 D~
Y S —C3——IN-88Z__9 | spissz piote |22 e o
W éKE“ OR 81 spimos! cTsipior7 |52 9 |« _IN-SS7 7] e =%
N 71 SPIMISO RTS1DIO8 [ PNES - o
o sPicLK TXD1/DIONY |52 e 12
Lateod IN-SWP SPISWP RXD1/DIO20 Bl e
IN-SSM__13 | spissm < o G&lio EEH Dugd BT
3 Q2 >q\ EEA bugpd KT
2 3 ? . 19]C ZTeo
GND . : o wlo oo J24
Press key during reset to enter firmware download mode. & & g g
urase O usase LO%
GNBGND f 100N [ 100N
GND GND GND GND
P0 15-TXD1
P0.16-AXD1
Digi XBee(R) RF-module
2
] )
2 ?
+ . *
Ion Toe Lo .
¥ o
100U/10V | 10U 100N Y
XBee-Pro
[e\s) GND [e¥) o v
o« = Jio
1 1 20 10
vee ADO
2 2 pout AD1 19 2
| pivcre# Aoz |8 g
4 2 ¢ COORD_S |17 <
5 RESET# RTS# [ s
S S| PWMORSSI ASSO/ADS |2 >
NC VREF
8 8 1 ne ON/SLEEP# |12 5
% 91 DTRH ctst (2 2
1 101 anp RF_TX/AD4
J9
2] |x a Embedded
=T Artists
™~ z
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uSD interface

uSD Memory Card Interface (SPI interface mode)

- Q9
>/[\ PMV65XP
? gt
Lal
QA )
2 3
T g
« o 3 . co | cot
P ey ] T T
e eI e eSS o
0|
GND Fllx

GND GND GND
SJ2: 1-2 short by default | 4
| Y 1 3 EH
2 + A4 Jo2
GND 502570-0893
1
DAT2
-SP|_ R141 100R 2
-SP]_| R142 100R 3 S:A.E)S/CD
4
|_ R14: 100R 5 \(_IZE}((:
6
-SP]_| R144 100R 7 521?0
8 1 DATt
JDJ_Q:US.D:CD—FM5_|: 100R cD o
NC-1 | o
P2 Ne
$GND | Gnp
&b
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2 RGB-LED and KEY #1
3
(o]
Fllx sw2
, T, KEV1 Y2
LED6
220R et T ZAA
GND GND
Y3 3y8
P2.0-PWM1.1 Re1 ~ ¥
3K
P2.1-PWM1.2 Re2
1K2
P2 2-PWM1.3 83
3K

RGB-LED and KEY #2

swa
T KEY2 -
| LED7
e e »,
.(“SZ éz .(éz
o b olololo
EAVAS] [ VA
Res_ ¥ 3
P2.3-PWM14
3K
P2 4-PWM1.5 Re7
1
1K2
P2.5-PWM16 Res
3K

+3V3

LPC1769 I/O and Peripherals

Expansion connector

4 Open Drain Outputs

D3
N Z& PMBD7000
P04 1 2 P1.21 1 OouT1
P05 3le yla P123 %= 2] |out2
P0.6-SPI_SSE] 5[ e P124 Qs s[e |ours
“P07-SPLSCK  7f¢ 3I8  pi1os BSH111 4l |outa
P0.8-SPI_MISO 9 10 P1.26 51¢ | Common Cathode
P0.9-SPI_MOS 11 12 6 GND
P0.10 ¢ Jhe 129 IS0 &b | pe i
“po1i ise 3l1e  poopwmid & PMBD7000 NE
PO 17-GTS1 (72 PR T3 P2 1-PWM1 2 cfio
P0.18-USD_PWR 9]¢ 320 P2 2-PWM1.3 P
“PoioUSDCD  2tfc ylz2  prapwmis Q6
“P020.DTRT 23 3[4 poapPwMis BSH111
P0.21 25 e > 26 P2 5-PWM1.6
P0.22-BTS1 27 ¢ > 28 P2.6
P0.23-AD0 29]¢ 3]30 P27 &b X | o7
P0.24-AD1 31 < 32 P28 A PMBD7000
e
_P026-AD3-AQUT 35 [s6 p21a
e 1 —— o 3
P0.28-12C_SCL 39 le > 40 P3.26 BSH111
“pi2o  atfe 3l papaTxXD3
RESET_IN 43 44 P4.09-RXD3
VREF 45} f ; 46 GND o | s
“aava 47 48 PMBD7000
49 < 2 50 ]E
—BV 490
J12 Qs x
cfo BSH111
cfio &b
8 Protected Analogue/Digital 1/0
2
@
+
D11 D12 D13 D14 D15 D16 D17 D18
PMBD7000 | PMBD7000 | PMBD7000 | PMBD7000 | PMBD7000 | PMBD7000 | PMBD7000 | PMBD7000
d\d d\d d\d d\d d\d d\d d\d ™
NN NN NN NN NN NN NN >
5]
cfio cfio cfio &R &l &l &l &l +
P0.23-ADQ 1 P
P0.24-AD1 2
P0.25-AD2 3
P0.26-AD3-A0UT ale
P0.10 5
PO.11 61¢
P018-ISD_PWR 7
P213 T Ble
9
_Lc51 J_csz 53 C54 55 C56 C57 C iof$
100 100N ] 100N | 100N | 100N | 100N | 100N | 100N NE]
cfo
o & oo oo Ao ko o o
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USB Device connector for Powering

Power supply and UART-to-USB bridge

3.3V Power Supply

o
$H1 . 2
4.3mm g e
déé—a U9 2 H2 P2 +
(== s SP1117M3-3.3 ?T {;W’ 3Ll
Y
5V DC, 1 Amp i1 ’ - +5Y ’ 3vin - vout ’ Ha TP3 ~
H J_csg BLM21PGE0OSNTD . ceo J_cm GND J_cez r_Lcm GW' <l
1a N TP4 2 ANt
K& 100N 22U/10V | 100N 100N | 22U/0V Gm | Ys
4.3mm
J14S GND ND GND GND GND GND GND
&b &b b
GND GND connectors
(Keystone 5016K)
J15, [&? TP5 TP6
5V DC, 1 Amp 2
Positive center pin PMEG1030E)
2_1MM GND GND
v
p> . .
USB-to-UART bridge interface
+5V,
J_ces T-L.CGG
u10
100N 22U/10Vm L.
S 20 1 R101— 1K P0.3-BXDO
GND  END B VR R102—} 1K P0.2-TXD0. UART#0
3
RTS#
19 RESET#  CTs# g
DTR#
LO87 2% oscl DSR# %0
Ji6 Toon 2 osco  pob# 0 o ) ]
USB MINI-3 R e w2 o ISP Functionality
JEp— 45 ohm impedance routing, 90 ohm differential éﬁD CBUSO k4
4 No tracks within 10 times trace width CBUS1 +
1 : No via's and no sharp angles 17) sy30UT CBUS2 U1 o
g : T 77777777777 [ “‘ 15, USBDP ggﬁgi g X B X 74LVCZGO7GW?
4 | ’ 18 yseom e glle vee J5
5 ! L ———— - L —— TEST Sl T R108
I 1 25| o 4 3 o 6 = P2.10:ISP_EN  RTS can pull ISP_EN (P2.10) low
Xo g g g _Lces | ceo C70 anp |2 2 1 [ 1K
S E 3 = = GND 18
J165 47P Iup 100N GND oy %02
. o So  &o o  Xo —-_ S 4 R19%  RESETIN  DTRcan pull RESET low
2 ND
zL= @ Default for JP4 GND -2 ®
- 10N/500V D20
PRTR5VOU2X
GND
GND
(1Y)
g
@
+ o
Reset generation
X
o
ui2 hang
Swa  MIC6315-29D3UY or STM6315SDW13F 58
T, RESET vee |4 =
o 3 2
MR# RESET#
GND [
ool cr2 a Embedded
2.93V threshold 100N Artists
GND GND < .
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. CAN connector
From LPC1769 side (RJ45 & DSUBY) CAN node (LPC11C24 based) RGB-LED

[ T 1
GANH : 1 ‘ 45V
CANL 2 P
) i B Eﬁ TE Connectivity, no. 5556416-1 sz
4, H H ¥, ¥, ¥
| = . (Digikey no. A31428-ND) A
cfio Tom
7=
| 5c | vy | Fyd
\ RJ45-8X \ Ri1g S0 | IO
| \ __PIO0_8-REDIED )
| e | Norcomp Inc., no. 171-009-113R001 K
iqi PIO0_9-BI UEI ED L
| e . (Digikey no. 4209ME-ND) =
R115
sl- s PIO0_10-GREENI ED —
} 2 ZiE } 3.3V Power Supply =
=T uU13
\ —~ \ SP1117M3-3.3 R116
Lé,’\,p X Not moumeﬂ +5V . o _Plot4akEy PR _+3V3
******** l+_Lcn c74 crs  4lc7e 220R
— ~
R118 =
2U/10V 100N 100N 22U/M10V ) ~|Ix SW5
lm_ X lm_ 1; 2K o =T l]"!“ KEY3
Y4 ©
12.000MHz GND GND GND - GND PAVASTH LED and KEY
1 3 - LSHiELD
Ut4
C77 np 2 Lcm LPC11C24
==18PGND 4 18P RESET/PIO0_0 [—5—PIO0 O-RESET GND GND  GND
PIO0_1/CLKOUT/CT3280_MAT2 |—2-——BI00_1
< PIO0_2/SSELO/CT16B0_CAPO |9 PIO0 2
[ei¥) GND GND 6 1 xTAUN P00 3 |14 PlO0 3
71 XTALOUT PIO0_4/SCL nggk
_ | 16 PIOQ_5-12C_!
At1e  R120 B— ] oo s [ Bloas LM75 12C Temperature Sensor
60R 60R PI00_7/CTS (24 PIO0_7-L
cro . Si u " PIO0_8/MISO/CT16B0_MATo (27— PIO0_8-REDLED uis
$J1:1-2 short by default sTB PIO0_9MOSICT16B0_MAT!  (—28—BI100_9-BLUELED b LM758DP
PIOO_10-GREENI E .
SWCLK/PIOO_10/SCKO/CT16B0_MAT2 .
1;’\‘ CANH GND 19 R/PIO0_11/ADO/CT32B0_MAT3 (32— PIO0_11 EXpanS|on connectors PIO0 520 SDA 1 ['5pp  voo |2 CN_s3v3
_PlO0_4-12C SCL 2 |
CANH _4:12C_{ SCL A0
GND RIPIO1_0/AD1/CT32B1_CAP0 |23 PIO1.0 31 oc = _LCBO
CANL 18 1 canL R/PIO1_1/AD2/CT32B1_MATO |34 PIO1 1 — 41 ano A2 B 00N
R/PIO1_2/AD3/CT32B1_MAT1 |32 — _Ploo 0-RESET [ 1 _
SWDIO/PIO1_3/AD4/CT3281_MAT2 32 PIO1 3 PI00_1 2 2 PIO1_7
PIO1_4/ADS/CT32B1_MAT3/WAKEUP |49 PlO1_4-KEY —PlO02 Sl -}3 _PlO18 GND 5 Xy GND GND
PIO1_§/RTS/CT32B0_CAPO [—32—PIO1 5 P00 3 4l -4 PIO1 10 2 19
PIO1_6/RXD/CT3280_MATO |—55—BI01 6 —BI00_4-12C_SCL___51 -f2—Fhit 11 [
PIO1_7/TXD/CT32B0_MAT1 942L0_1=L M- -74‘3@24L GND GRD
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