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LPCXpresso connector and Reset
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Expansion connectors
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Optional LPC1xxx and JTAG connectors
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USB, CAN, ETH, RS422/485 interfaces
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Direct digital I/0 peripherals
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Analog peripherals
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12C peripherals
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SPI peripherals
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Shared SPI/I2C peripherals
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USB-to-UART bridge, RF-module, power supply

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 B
Added J60/J61/R216/R217 (page 5) for USB Host i/f.
Added J62 (page 6) to support LPC17xx bootload.
Added J58 (page 10) to support spi i/f to OLED or mbed.
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Battery Connector .

CR2032H

Note: battery not included! -
o

mbed module

LPCXpresso

LPCXpresso

LPC1768 LPC1343/1114
GND GND GND
VIN (4.5-14V) VIN (4.5-5.5V) VIN (4.5-5.5V)
VB (battery supply) VB (battery supply) not used

nR (reset) RESET_N Reset / PIO0_0
SPI1-MOSI P0.9 MOSI1 PI00_9/MOSI/ CT16B0_MAT1/SWO
SPI1-MISO P0.8 MISO1 P100_8 / MISO/CT16B_MATO
SPI1-SCK P0.7 SCK1 PIO2_11/SCK
GPIO P0.6 SSEL1 PIO0_2/ SSEL / CT16B0_CAPO
UART1-TX/12C1-SDA P0.0 TXD3/SDA1 PIO1_7/TXD / CT32B0_MAT1
UART1-RX/12C1-SCL PO.1 RXD3/SCL1 PIO1_6 / RXD / CT32B0_MATO
SPI2-MOSI P0.18 MOSI0 PIO0_7/CTS
SPI2-MISO P0.17 MISO0 PIO2_0/DTR
SPI2-SCL / UART2-TX P0.15 TXD1/SCKO PIO2_1/DSR
UART2-RX P0.16 RXD1/SSELO PIO2_2/DCD
AINO P0.23 ADO0.0 TDI/PIO0_11/ADO/ CT32B0_MAT3
AIN1 P0.24 ADO.1 TMS /PIO1_0/AD1/CT32B1_CAPO
AIN2 P0.25 ADO0.2 TDO/PIO1_1/AD2/CT32B1_MATO
AIN3/AOUT P0.26 ADO.3/AOUT TRST/PIO1_2/AD3/CT32B1_MAT1
AIN4 P1.30 ADO0.4 SWDIO /PIO1_3/AD4/CT32B1_MAT2
AIN5 P1.31 ADO.5 PIO1_4/AD5/CT32B1_MAT3 / WAKEU
P0.2 PIO1_5/RTS/CT32B0_CAPO
P0.3 PIO1_8/CT16B1_CAPO
P0.21 PIO0_6 / USB_CONNECT / SCK
P0.22 SWCLK / PIO0_10/SCK/ CT16B0_MAT|
P0.27 PIO3_0
P0.28 PIO3_1
P2.13 PIO3_2

23

LPCXpresso and mbed connector
(pin naming follow LPCXpresso module)

D1

PMEG2010AEH (or PMEG1020EA)

+3V3

? : Default for J2 :
72 02 73
NI
4248
Dual row holes (2x27), 100 mil spacing
—GND ¢ ya1 L—¢u4-28
—VIN_———— a2 —C J4-29
L_VBAT ¢ y4-3 —(C J4-30
—PIO0_0-RESETy4-4 —( J4-31
—PI00_9-MOSk 4.5 —ETH.BXN ¢ 4432
—PIO0_8-MISQr y1-6 —ETH.BXP ¢ 4433
—PIO2_11-SCke 4.7 —ETH TXN__¢ j4-34
—PI002 ¢ g8 —ETH TXP ¢ js.35
_PIO1_Z-TXD ¢ jg4-9 _USB DM ¢ 436
—PIO1_6-BXD ¢ j4.10 —USBDP ¢ j4.37
—PIO0.7 ¢ 4-11 —PIO0_1-BL_ENj4-38
—PI02.0  ¢y412 —PIO0_3-VBUZ HEBSE
—PIO21 413 —PI00_5-SDA¢ ya-40
—PI02.2 ¢ j4.14 —PIO0_4-SCL ¢ j4-41
—PIO0 11 ¢ j4.15 —PIO19 ¢ 442
—PIO1O0 ¢ 416 —PIO1. 10 ¢ ya-43
—PIO11 417 —PIO1 11 ¢ 444
—PIO12 418 —PI023  ¢ys45
—PIO1.3 ¢ 4-19 —PIO2.4 ¢ 446
—PIO1_4-WAKEYR 20 —PIO2 5 €447
—PIO15 ¢ 401 —PIO2 6 ¢ 448
—PlO18 ¢ y4-22 —PIO2 7 ¢ 449
—PI00_6-USB (CONNECT —PlO2.8 ¢ ya-50
—PI0010 ¢ y4.24 —PI02.9 ¢ 451
—PIO3.0 ¢ y4-25 —PIO2.10 ¢ y4.52
_PIO3 1 ¢ 406 —PIO3.3 453
—PIO32 ¢ 407 —GND ¢ 454

Current measurement

@ =3 Default for J3

Reset generation

+3V3

U1
CAT811S
.|'T‘ . vee
MR# RESET#
L o) SW1 GND
PUSHBUTTON
cfio afip

U2G$1

4

LPCXpresso
LPC1343/1114

LPCXpresso
LPC1768

mbed module

VOUT (+3.3V out) if self powered,
it

else +3.3V inpul

VOUT (+3.3V out) if self
powered, else +3.3V input

VOUT (3.3V out)

74LVC1G125GW

C1
100nF

GND

[ [
> >
© ©
+ +

470R

LED1
RED

not used not used VU (5.0V USB out)
not used not used IF+
not used not used IF-
not used RD- RD- (Ethernet)
not used RD+ RD+ (Ethernet)
not used TD- TD- (Ethernet)
not used TD+ TD+ (Ethernet)
USB_DM PIO2_4 USB-D- D- (USB)

for LPC1114
USB_DP PI02_5 USB-D+ D+ (USB)

for LPC1114
PIO0_1/CLKOUT / P0.4 CAN_RX2 CAN-RD
CT32B0_MAT2/USB_FTOGGLE
PIO0_3/USB_VBUS P0.5 CAN_TX2 CAN-TD
PIO0_5/SDA P0.10 TXD2/SDA2 UART3-TX/ 12C2-SDA
PI00_4/SCL P0.11 RXD2/SCL2 UART3-RX /12C2-SCL
PIO1_9/CT16B1_MATO P2.0 PWM1.1 PWMOUTO
PIO1_10/AD6/CT16B1_MAT1 | P2.1 PWM1.2 PWMOUT1
PIO1_11/AD7 P2.2 PWM1.3 PWMOUT2
PIO2_3/RI P2.3 PWM1.4 PWMOUT3
PI102_4 PIO3_4 P2.4 PWM1.5 PWMOUT4

for LPC1114
PIO2_5 PI03_5 P2.5 PWM1.6 PWMOUT5

for LPC1114
PIO2_6 P2.6
PIO2_7 P2.7
PIO2_8 P2.8
PIO2_9 P2.10
PI02_10 P2.11
P103_3 P2.12 a EmbedgEd

Artists

GND GND
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Expansion Connector

[d
>
«©
— T
1 2
3 4 _
PIO0_0-BESET R 5 6 '70R PIOQ_1-BL_EN
PIOQ_2 R 7 8 70R PIO0_3-VBUS_SENSE
PIOQ_4- R 9 10 70R PIOQ_5-SDA
PIO0_ R 11 12 70R PIO0_7
PIO0_8-MISQ R 13 14 70R PIO0_9-MOSI
PIO0_10 R 15 16 70R PlOQ_11
PIO1_0 R 17 18 '70R PIO1 1
PIO1_2 R 19 20 70R PIO1_3
PIO1_4-WAKEUP R20 21 122 70R PIO1_5
R22 23] _J2a '70R PIO1_7-TXD
R24 25| 126 70R PIO1_9
R26 27 128 '70R PIQ1_11
R28 20| 30 70R PIO2_1
R30 R 31 32 '70R PlIO2_3
R32 R 33 34 70R PIQ2 5
R34 R 35 36 70R PIO2_
R36 R 37 ]38 70R PIO2_9
R38 R 39| 40 '70R PlO2_11-SCK
R40 R 41 42 '70R PIO3_1
R42 R 43 44 70R PIO3 3
45 46
47 48
VIN 49 50 VBAT
J5
Ao
1 e > 2
3 ¢ 4
5le¢ 3l6
71e 8
ol 10
11, 12
EEY DI KT
151 ¢ 16
17 18
19f 3]20
21 ], 22
23], f 24
25 26
27 [ : 28
201, 30
31 < 32
33 3} 34
35 i 36
arle 3]es
39 e 40
41 42
43 E 4
45 46
ar S Jas 3
49 < 50
J6
R

Expansion Connector for Breadboard
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Optional LPC1113/LPC1343 for standalone boards
(placed inbetween LPCXpresso/mbed connector)

us
LPC1113/LPC1343

RESET/PIO0_0

PIO0_1/CLKOUT/CT32B0_MAT2/USB_FTOGGLE

PIO0_2/SSEL/CT16B0_CAPO
PIO0_3/USB_VBUS

PI100_4/SCL

PIO0_5/SDA
PIO0_6/USB_CONNECT/SCK
PIO0_7/CTS
PIO0_8/MISO/CT16B0_MATO
PI00_9/MOSI/CT16B0_MAT1/SWO
SWCLK/PIOO0_10/SCK/CT16B0_MAT2
TDI/PIO0_11/AD0O/CT32B0_MAT3

TMS/PIO1_0/AD1/CT32B1_CAPO
TDO/PIO1_1/AD2/CT32B1_MATO
TRST/PIO1_2/AD3/CT32B1_MAT1
SWDIO/PIO1_3/AD4/CT32B1_MAT2
PIO1_4/AD5/CT32B1_MAT3/WAKEUP
PIO1_5/RTS/CT32B0_CAPO
PIO1_6/RXD/CT32B0_MATO
PIO1_7/TXD/CT32B0_MATA
PIO1_8/CT16B1_CAPO
PIO1_9/CT16B1_MATO
PIO1_10/AD6/CT16B1_MAT1
PIO1_11/AD7

PIO2_0/DTR
PIO2_1/DSR
PIO2_2/DCD

PIO2_3/RI
PIO2_4
PIO2_5
PIO2_6
PIO2_7
PIO2_8
PIO2_9

PI02_10
PIO2_11/SCK

PIO3_0
PIO3_1
PI03_2
PIO3_3

| 3 PIO0_0-RESET

|4 PIO0_1-BL_EN

| 10___PIO0 2

| 14 PIOQ_3-VBUS_SENSE
| 15 PIO0_4-SCL

-SDA
)_6-USB_CONNECT

LED

E
|
R49
2K

E
|
»
LED2
RED

GND

PIO1 2

JTAG connectors

+3V3

R44
10K
R45
10K
R46
10K
R47
10K
48
OR

J8 -

JTAG_TRST

1
3
JTAG_TDI 5
7

JUTAG_TMS_SWDIO
__ITAG_TCLK _SWCI|

K 9

JTAG_TDO_SWO

JTAG_RESET

PIO0_11

PIO0_10

& Default for J9
24 Ppigoa -—
_PlIO1 0 1 | EL-LINK

PIO1 3 3| _—-

I
\
I
I
I
I
I
I
I
! 6

XTALIN
} Yz 7 XTALout
| I

c2 Cc3
I 18pF 18pF
I
‘ GND GND
‘ 7777777777777777
I F Ao 19 _{ yss_bm
\ ‘ USB_DP 3R
- R51
‘ ‘ 20 | ysg pp
‘ L 33R
| . ! e O
45 ohm impedance routing, 90 ohm differegtigh
| No tracks within 10 times trace width + 8 | vppio
No via's and no sharp angles

I C4 c5
‘ 100nF 10nF
I
| GND GND
| . . 44 | VDDCORE
| Lo Lo
‘ 100nF ] 10nF
I
| GND GND

VSSIO
| Vss
I
I
I

PIO1_1 3| _---

Default for J11

49 Reo

~ 2 — AG_TMS_SWDIO -

50

R53
10K
R54
10K
R55
10K
R56
10K
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Default: not inserted

mbed/LPC17xx module interfaces (Ethernet and CAN), common USB interface and RS422/485 interface

R217
15K Default for J12, J13 R203
R2i6 ~—
* GND H
15K R62 VRBUS_SENSE 1 w J12 CAN transceiver
2 A ENSE
u h = - i
R - VAL CAN interface
MI0805K400R-10 Bl_FN 1 w 2J13 AN
PIO0_1-BL_EN X
Jéo C8 3| -~ N 80Q) J15-8 CAN-H
USB A u4 T
USB 1 00NnF ) TJA1040 : 7@ J15-7 CAN-L
1 1D
vcC TXD CANH - o
Host usB+ |3 GND BD — 41 mxp spPUT [-2 g 2 5@ J15-6 GND
0s UsB- i 2 R64 270R 8 1 sTB cANL 3 3
Interface [°v 3 vin ‘ 3 o
J60GS3 2 Default for J14 2] o
J60G$2 22 _— . cto cii r
GND us
IS aw 3 22uFHOV | 100nF s[5 X PESD1CAN
Q w | 1 PIO0_6-USB_CONNECT -
BC8578 = GND ND GND
- 3 GND
X1
USB MINI-B ol lo o
o |¥
___ﬁ cT+
1 e
USB N ! r USB_DM ]
Device |7 8 i
Ol
Inte rface ° ! S g 3 45 ohm impedance routing, 90 ohm differential
éﬂD No tracks within 10 times trace width
No via's and no sharp angles
RS422/RS485 transceiver
D3
E PRTR5VOU2X VIN .
10n/500V
Xo . Cc13 C14
22uF/10V | 100nF
] T g RS422 or RS485
ELX GND GND Insert jumpers for RS485.
BXD -—
XD e Default for J16
RJ45 Ethernet Connector n 2 .
Default for J17 + ol o SP491E J16
~ [l 4 4 3
5 ofle ET7 | T we oo L 2 1 RS4xx Interface
o PRES NC 18
2 ETH_TXP 1e=-7J19G$1 AAD 2 | po 2X02 5@ J15-5  Rx+ (input)
+ 2= 3 | ReB A ﬁ B npu)
ETH_TXN 3= Rx enable (active low) EL-LINK - 15-4 Rx- (input)
ETH_RXP ac | E] s\ 2 * 41 oe ° Qe
S | Tx enable (active high)_PlO1.8 3 | -~ 5 10 30 J15-3 Tx+ (output)
ETH_BXN 6 o Z ? | @158
%E | e ol s aho e e L2@ y152 Tx- (output)
LC15 1O 7 Default for J18 ELls ELls 1Q) J15-1 GND
100nF | 100nF J
GND GND GND 2X02 120R GND
o & & -—
GND e Default for J20

Default: not insertged g7g

g
>
)

7

J19G$3

270R
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Direct Digital 10 peripherals

Joystick Switch
o
3
H] H] E] H] RGB-LED
of Ix b B 4 A I ol X 3 |x
uo[]o ol |5 ®||c KIS 9| S VIN
Rot o T~ T~ ocT~ ocT~
PIO2_1 —
—
270R | _LED3
PIO2_2 Ro2_ .(,ﬂg
270R
R85
PI02 3 o swe od, od,w
270R ALPS-SKQU Vo Vo
R86 < <
PIO2_0 — 53 7]
270R \l-/
R87
PIO2 4 ] c . L. 2 S
270R RN ets eLs
‘{1 Default for J23 Q3 Q4
-— Q2
c17 |cie |cto |cao |cat GND -— BSH111 BSH111 BSH111
“T100nF | 100nF | 100nF | 100nF ] 100nF J—23
Gl clio [0)
Mo Ao Ao Ho Mo PIO1_9 610 o}
PIQ1 2 4o ols
PIO1_10 2[5 old
o 2X03 . e ol
¥ ghis ghis N
Pos 1-2 for LPC17xx
else pos 2:3 8l lg Bootlcs)vgder Enable (P0.1) & o o
3
_pio2 9 1 [TSELLINK | J62 pgy T, PUSHBUTTON
2 4 . .
_mEn o = pom= Temp sensor: MAX6576 (temp-to-period)
£ |
100nF 2
Default for J62 GND &RND 7
GND
] Default for J26
X
I u7 S e
3 MAX6576ZUT —
PIO0_2 1 [TSELLINK| J25  gog VoD
o[ I Wakeup (P1.4) il I - S IR
gHs 270R TS0
1 PUSHBUTTON GND
PIO1_4-WAKEUP R102 .
270R Default for J25
LSHELDJ 5 S
< <
100nF g LT
GND &fp GND @b
GND ESD protection grounding
2
] . .
Rotary switch - Quadrature signals
Default for J56 ol | 8| [«
— gllsglls
-— R101 SW5
J56 1 EVE-GA1F1724B
10K
PIO1_1 ilo o]2 R103 B Embedded
PIO1_0 o o —1 l Artists
2X02

10K
C25 C26

SHIELD

-10nF Ix-‘wnF
éﬁD GND

o

GND
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Analog peripherals

BNC input (oscilloscope probe)

Set both J29 & J57 equal
Analog Input a
Input stage has x0.25 amplification, Rin=1Mohm AC-coupling
DC: 0-10V or 0-1.0V input ~—
Default for J27 AC: -5V to +5V or -0.5V to +0.5V input
g DC-coupling —/_
3 X2
* I N R108
§ " o
wl - 750K = Default for J28
g : gan o PIOO_11 BNC c27 ?
i)
LR J_czs 270R Xo w6y <73 g
< =
1;‘100”': 1 EL-LINK
= R109
Ghe GNe 2 ’ - 270R ] F
0
? 3 MCP6022
<
by 1 EL-LINK
S =
J773 -= GND
GND f R112 Ri111
S MCP6022 Default for J29,J57 10K 90K
£ g
Open: x1, Shorted: x10 amplification +
GND
ol
Default: not inserted c20 c30
100nF 1u/16V
i GND GND GND
Pads for oscilloscope PWM LP fllter
PAD3
Default for J31 | p.pywm
PAD4
o
3 PWM U9A
| R115 R116 MCP6022 uoB
— . 3l i
L__F Lt R113 R114 MCP6022
oraT 1o 1, R L Speaker Amplifier
PAD5 ca3 Ca4 2 8K45 12Ka o
— C31 C32 4
3300pF 2700pF = ?
GND l‘- 5600pF INOOPF . -
36
GND GND ) 1u/16V J_C35 BLM18AGE01S Default for J32
]
x o Imnev N
2 1u16v LM4811MM o cas g
? 2 o Voo |12 100uF/16V
2X03 8 1
8 vine  voutt | il |
© BLM18AG601S —BI03 0 1o off 41 ok voure |- by
—Plo3 1 3lg o UPDN  BYP ¢ &
C39 C40 PIO3_2 5[5 ols T 7 | stuton anp |5 C41 z S
100nF | 1u/16V 733 1u16V %
~ Mg Lc42 2lg _Lc43 2fx J34
L8 = zlI8 = zL8 GND GND
o c\p GAD -— 100nF 100nF Xo Xo Default: not inserted
Default for J33 GND 517\“3 GND éﬁg GND
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PCA9532 12C 16-bit Port Expander

®
>
™

e

I12C peripherals

o ~—
© o - -
(ala] (ala] aQ fala]
P £ %
) 58 YaE . Ya8 Yag
>
? o] © ~
< c¥E ae¥E s
© o u12
N o0 N [¥]
po Rl B PCA9532
LEDO
LED1
_PIOQ_5-SDA | 22 SDA LED2
_PlIO04SCL o = 22 | g5 LED3
LED4
o LEDS
- RESET# LED6
LED?
LED8 ’
LED9 o of ~5 5
LED10 o oW ol ol ol
R AARGR AU AVARE A Arid
o LED11 Dy Yoy Y uryyocy
g o
Lo A IEI I
LED15 8 8 a8 8 Y8
12C address (0x60): 1.1.0.0.0.0.0.R
MMA7455 Accelerometer with 12C interface
o
>T
el
+
J_c4s i‘049
. R142 U4
Default: 100nF 22uF/10V
efault: not inserted MMA7455
2 1ADDRO DVDD_IO [ GND GND L4
i1 cs AVDD !
2 ooy J_cso iom BLM18AG601S
2X02 270R 12 1 spo
PIOQ_5-SDA 15| SomsDISDO anp |2 100nF "] 22uF/10V
_4- 14 5
PIO0_4-SCI_ SCL/SPC GND
GND GND
hvd
GND GND

12C address (0x1D): 0.0.1.1.1.0.1.RW

8kbit 12C-E2PROM

®
>
™

e

10K

AO0/A1/A2 inputs has no
meaning for 24L.C08.

12C base address always
the same for 24LCO08.

J35

GND

12C address (0x50-0x53): 1.0.1.0.0.B1.B0.RW

Ca4

Im-wom:
GND

Write Enable

Default for J35

B1 & BO value depends on address of byte to access.

Light Sensor - ISL29003

[
>
©

e

J_C4G

o
Sl us
cd2  1sL29008
—PIOQ_5-SDA 6 1 GND
PIO0_4-SCL 5 22? R\é[;? 3
41 INT GND |2 °
X
R141 3
— s
ol 270R
©
3 clo el

Default: not inserted  12C address (0x44): 1.0.0.0.1.0.0.RW

C47

100nF 4u7/10V

GND

a Embedded
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MMC/SD Memory Card Interface

SPI peripherals

SPI-FLASH

PIO0_0-BESET
g «©
2 Default of J38 >
+ -— +
52 C53 —_
Default of J39 é e 2w e e -— g1, e[y .
p— 22uF/10V | 100nF = |S & S &[S &) S — SIS uis 2
— lm_ Lol S R J38 CT=@CT+  AT45DB081D-SU 2
pr— ) ) SPI_MOSI B -TToY IR \o-TH: 1 DARP b AR Y 1 [ g Voo |8
148 SPI_MISO PIO0 8-MISQ 6|5 ol5 —3 8  so RESET# 34 cs4
J3g J40 SPI_SCK —PIO2 118K 4o of? 1 2 scx wey 2
] 270R MMC-SD-SDDMF-0095B-KINGFONT SPI_SSEL —2to © os# GND onF
SPI_SSEL R PN P R149 n
SPI_MOSI __PI00_9-MosL [ 3[g o4 1D 1 [cs 2X04
SPI_SCK PIO2_11-SCK 5 0 0 6 270R 2 DIN % GND GAD
SPI_MISO _8-MISO 716 ol8 R151 3 | GND-1 Ehis
PIO2_10 9 o o 10 2 vee
270R CLK
2X05 R152 +—6 1 GND-2 GND
71 pout
270R % RSV1
R153 2 Rsve
T 1 CARD-DETECT
270R T COMMON
3] WRITE-PROTECT
T GND-3
»——— GND-4
So . .
PIO1_11 used as SSEL for all three circuits.
Select one of three destinations.
uz6
74HC4052
—BlOL11 18 {5 xo |2
X1 15
x2 11 g
i i x3 B
Shift register to 7-segment LED sy vl ]
v 5
2 (o2}
iws &
Y3 |——
N [-8 £ J24
A :;O I IM; |
[2__Pi0a 3
g B ‘ - 3 =
& R158 '
+ —1 %) For production test.
Default of J41 470R P4 GND Place at J55, pin 1&3&5.
-— R159 M
-— ™| '_||_l ©|
-— 470R Qg
- - g U16 R161 > cs6 Default of J55
Ja1 74LVC595APW o u26p
SPI_MOSI __PIO0_9-MOSI| 8 7 14 A |15 SEG D DIST 4 |2 100nF
SPILSCK _Plo2 11-CK | 619 S5 SER O o _seGE 155 0 . 7 g
SPI_SSEL 4o ols 1 Beok oo [ 2_SEGG —on ER
SPI_MISO _PIO0_8:MISO 2|5 olt Lo sor oo (2 _ R156 — o @ GNDGND  GND
£ [+ segB 8 |
2X04 2 Lok o [2 | 470R 4o .“|~' ?
o6 [ _secc 154 2 ca 6
QH 7 SEGF 3 g cA 1
@ g 470R
% 54\0 By & aw > R157 DP p
C55 e 470R ¢ =
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OLED voltage (11V)
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Shared SPI/I2C peripherals

96x64 White OLED with I12C/SPI interface
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12C address (0x3C): 0.1.1.1.1.0.0.RW
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USB-to-UART bridge interface

ISP Functionality
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