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USB, CAN, ETH, RS422/485 interfaces

Page 6

Direct digital I/O peripherals
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SPI peripherals
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Shared SPI/12C 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.
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Battery Connector .|

CR2032H

Note: battery not included!

GND

mbed module

LPC-Xpresso module

D1

PMEG2010AEH (or PMEG1020EA)

: Default for J2

J2

D2
SE

LPC-Xpresso and mbed connector
(pin naming follow LPC-Xpresso module)

+3V3

Current measurement

2
IEI : Default for J3
J3

Dual row holes (2x27), 100 mil spacing

|z}
4448

GND GND —GND ¢ a1
VIN CJa-2
VIN (4.5-14V) VIN (4.5-5.5V)
VB (battery supply) not used L—VBAT ¢ 4-3
nR (reset) Reset/ PI00_0 —PIO0_0-BESRTj4-4
SPI1-MOSI PI00_9/ MOSI/ CT16BO_MAT1 / SWO —PI00_9:MOSE y4-5
SPI1-MISO PIO0_8 / MISO/CT16B_MATO —PIOOBMISQ J4-6
SPI1-SCK PI02_11/SCK —PI02_11-5Cie y4.7
GPIO PIO0_2/ SSEL / CT16B0_CAPO —BI00-2—— 4
UART1-TX/12C1-SDA | PIO1_7/TXD/CT32B0_MAT1 —PIO1_7-TXD ¢ ya-9
UART1-RX/12C1-SCL | PIO1_6/RXD / CT32B0_MATO —PIOL6BXDC j4-10
SPI2-MOSI PIO0_7/CTS —PI00.7 ¢ ja-11
SPI2-MISO PI02_0/DTR —Pl02.0 ¢ a-12
SPI2-SCL / UART2-TX | PIO2_1/DSR —PIO2 1413
UART2-RX PIO2_2/DCD —PlO22 €414
AINO TDI/PIO0_11/ADO/ CT32B0_MAT3 —BIO0 11— 4415
AIN1 TMS/PIO1_0/AD1/CT32B1_CAPO —BIOI0—C a6
AIN2 TDO/PIO1_1/AD2/ CT32B1_MATO —BIOL— 417
AIN3/ AOUT TRST/PIO1_2/ AD3/ CT32B1_MAT1 —BIOI2—( 418
AIN4 SWDIO / PIO1_3/ AD4/ CT32B1_MAT2 —BIOI8—( 419
AINS PIO1_4/AD5 / CT32B1_MAT3/ WAKEUP —BIOL4-WAKEYR.20
PIO1_5/RTS/ CT32B0_CAPO —BIOLS— 421
PIO1_8/CT16B1_CAPO —PIOLE 422
PI00_6 / USB_CONNECT / SCK —PIOD_6-LISB CRNNECT
SWOLK/PI00 107 SCK/CTIoBO MAT2 €424
PIO3_0 —PIO3 0 ¢a25
PIO3 1 —PIO31 426
PIO3 2 —PIO3.2 ¢ 427

LPC-Xpresso module mbed module
L ¢ Jya-28 ;gellzs(_g%?xpggt) if self powered,| VOUT (3.3V out)
—( J4-29 not used VU (5.0V USB out)
—( J4-30 not used IF+
—C J4-31 not used IF-
—ETH BXN ¢ j4.32 not used RD- (Ethernet)
—ETH BXP ¢ j4.33 not used RD+ (Ethernet)
—ETH TXN ¢ y4-34 not used TD- (Ethernet)
—ETH TXP ¢ y4-35 not used TD+ (Ethernet)
_USBDM ¢ 436 USB_DM P02 4 14| D-(USB)
—USB DP__¢4437 | USBDP PI022 14| D+ (US®)
—PIOOLBLENa3s | BRDY WAy USE FToceLE| CAN D
—PIO0_3-VBUG SEMSE PIO0_3/USB_VBUS CAN-TD
—PIO0_5-SDA ¢ y4-40 PIO0_5/SDA UART3-TX / 12C2-SDA
__PIO0_4-SCL ¢ j4-41 PIO0_4 / SCL UART3-RX / 12C2-SCL
PIO1_9 € Ja-42 PIO1_9/CT16B1_MATO PWMOUTO
M_( J4-43 PIO1_10/AD6/ CT16B1_MAT1 PWMOUT1
_PIO1 11 ¢ gsag PIO1_11/AD7 PWMOUT2
—PIO2. 3 ¢ 4445 PIO2_3/RI PWMOUT3
_PIO2 4 ¢ 446 PIO2_4 %rolfﬁ& 114 | PWMOUT4
_PIO2 5 ¢ 447 PI02_5 E?LSFT& 114 PWMOUT5
—PIO2 68 ¢ 448 PIO2_6
—PIO2 7 ¢ g4.49 PIO2_7
_PIO28 ¢ 450 PlO2_8
_PIO29 ¢ 451 PIO2_9
_PIO2 10 ¢ j4.50 PIO2_10
P03 3 ¢ 453 PIO3_3
—GND ¢ 454 GND

o
. 2
Reset generation % o
Ut 100nF
AT811
- CAT811S o
W vee |
S MRt RESETH (2
Lol SW1 GND g
PUSHBUTTON ?
GND
GND GND -
o
2 U2G$1
Qo 74LVC1G125GW
3

4

+3V3

470R

LED1
RED
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Expansion Connector

o
>
o«
— T+
1 2
3 4
PlOQ_Q-RESET R 5 6 R5 R PIOQ_1-BL_EN
PIOQ_2 R 7 8 R7 R PIOQ_3-VBUS_SENSE
PlOQ_4-SCL R 9 10 R9 R PIOQ_5-SDA
PIO0_6-USB_CONNECT R10 11 12 R R PIOQ_7
R12 13 14 R R PIOQ_9-MOSI
R14 15 16 R R PIOQ_11
R16 17 18 R R
A1s 19 20 R R
R2 21 22 R R
R22 23] —Jea R R
R2 25 —12s R R
R26 27 . R R
R28 29] 30 R R
R30 31 —Is2 R R
R32 33 34 R R
R34 35 -] 36 R R
R36 37 ]38 R R
R38 | 39| 40 R R
R40 41 42 R R
R42 43 44 R R
45 46
47 28
VIN 49 50 VBAT
J5
&fio
%—( )—i—i
— 1€ 9
5] 6
71 5l8
ol 10
11 12
13], 14
15]¢ 3|16
17l |18
19 3f20
21, 22
23l :'24
25 26
27 'g ; 28
200, 30
a1fe 32
33 34
<
35 36
37 ': i 38
afe  3]40
4, s]a2
ZE] D P71
45 46
47 i ; 48
491 ¢ 50
< >
J6
fio

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

u3
LPC1113/LPC1343

RESET/PIO0_0
PIO0_1/CLKOUT/CT32B0_MAT2/USB_FTOGGLE
PIO0_2/SSEL/CT16B0_CAPO
PIO0_3/USB_VBUS

PI00_4/SCL

PIO0_5/SDA

45 ohm impedance routing, 90 ohm differ
No tracks within 10 times trace width
No via's and no sharp angles

Y1

12MHz

c2

18pF

~|o

XTALIN
XTALOUT

PIO0_6/USB_CONNECT/SCK
PIO0_7/CTS
PIO0_8/MISO/CT16B0_MATO
PIO0_9/MOSI/CT16B0_MAT1/SWO
SWCLK/PIO0_10/SCK/CT16B0_MAT2
TDI/PIO0_11/AD0/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

USB_DM PIO1_5/RTS/CT32B0_CAPO
PIO1_6/RXD/CT32B0_MATO

PIO1_7/TXD/CT32BO_MAT1

SN
7

USB_DP PIO1_8/CT16B1_CAPO
PIO1_9/CT16B1_MATO
PIO1_10/AD6/CT16B1_MAT1

PIO1_11/AD7

VDDIO

PIO2_0/DTR
PIO2_1/DSR
PIO2_2/DCD
PIO2_3/RI
PIO2_4
PIO2_5
PIO2_6
PIO2_7

VDDCORE P102_8
PIO2_9
PIO2_10

PI02_11/SCK

PIO3_0
PIO3_1
VSSIO PIO3_2
Vss PIO3_3

3 PIO0_0-RESET
| 4 PIO0_1-BL_EN
10 P1O0_2

15 PIOQ_4-SCl

16 P1OQ_5-S|

23 PIOQ_7

[ 14 PIOQ_3-YBUS_SENSE
-SCL

-SDA
| 22 PIO0_6-USB_CONNECT

LED

| 27 PIO0_8-MISO
|28 PIO0_9-MOSI
29 pI00_10
32 ploo_11

33 PIO1_C

| 34 PIO1 1
35 plo12
39 P01 3
[ 40 PIO1 4-WAKEUP
| 45 PIO1 5
| 46 PIO1 6-RXD

[ 47 PIO1_7-TXD
9 P01 8

17 PlIO1_9

30 PIO1_10

42 plO1 11

R49
2K

™
LED2
RED

GND

PIO1 2

JTAG_TRST

JTAG connectors

+3V3

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

J8 o«

JTAG_TDI

JTAG_TMS_SWDIO
_TAG TCLK_SWCLK

JTAG_TDO_SWO

JTAG _RESFT

PIO0_11

PIO0_10

Default for J9

-—
_PO1 0 1| EL-LINK

_PIO11 3] -~

Default for J11

f%.

E
|
o[~ ]+
sl |
=
+3V3
24
o

R53
10K
R54
10K
R55
10K
R56
10K
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mbed module interfaces (Ethernet and CAN), common USB interface and RS422/485 interface

Default for J12, J13

. R203
USB interface _— o
GND H
RE2 1 [SELONK | g1 CAN transceiver
1K = 2 )_3- _SENSE
. VBUS-1 — CAN interface
MI0805K400R-10 BL_EN 1 w J18 CANH
2 PIO0 1-Bl_EN -
cs8 3 - ua 8®J15_8 CAN-H
100nF TJA1040 T 7Q J15:7 CAN-L
1D 11 TXD CANH = o
GND BD. — 4 RXD SPLIT E 5@ J15-6 GND
o R64 270R 8 1 STB CANL J 2
©
+ 4 VIN ’ 3 1 vee GND
Default for J14 2
l+_l_lc1o J_Cﬂ Jf GND
f us
22uF/10V | 100nF 8|18 Ko PESD1CAN
Q1 w | 1 PIO0_6-USB_CONNECT
BC857B = GND ND GND
~~_ |3 GND
X1
USB MINI-B ol Xo
—=- =
1 ! 4
> ; [
5 ; | USB DP
o L
5 i 8 g = . ' ' .
! > ] R 45 ohm impedance routing, 90 ohm differential
GND No tracks within 10 times trace width
No via's and no sharp angles
X1S
RS422/RS485 transceiver
ol C12 D3
gLz PRTR5V0U2X VIN .
- 10n/500V
) 4| C13 C14
22uF/10V 100nF
_ T | RS422 or RS485
X GND GND Insert jumpers for RS485.
BXD -—
TXD ) «me Default for J16
>
RJ45 Ethernet Connector n 2 06 -
Default for J17 + o i SP491E B s
5 £h= RS4xx |
i 1 2 1 xX Interface
i, ETH_TXP ;:—}J19G$1 ) g RO 1 2X02 ’_5®J15.5 Rx+ (input)
ETH_TXN 3'_3 Rx enable (active low) EL-LINK . REB- Q " 4@ J15-4 Rx- (input)
ETH_BXP 4 :E] DE
S ) Tx enable (active high)_PlO1 8 3 | _-—~ T 5 10 30) J15-3 Tx+ (output)
ETH_BXN 6. ! DI \z{ 5 + | %)
%Ci s GND s \_®2 J15-2  Tx- (output)
= < |x ol [x GND NC |-
L1 L8 i Default for J18 ELiS gLl 1@ J15-1 GND
100nF 100nF J
GND GND GND 2X02 120R GND
& &fo

2X02
Default: notinserted psg

270R

24
o

®
>
@
e

J19G$2

J19G$3

-—
e Default for J20
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PIO2_1

Joystick Switch

+3V3

1

10K

R81
11—

10K

R82
11—

10K

R83
11—

10K

R84
11—

10K

R80
—

R91
1

PIQ2_2

L1
270R

Direct Digital 10 peripherals

R92
—1

PIO2 3

-
270R

R85
—

PIO2_0

L1

270R

R86
oA

Sw2
ALPS-SKQU
S

PIO2_4

L1

270R

R87
—1

R97

s

L1
270R

C17 C18 C19 C20

hvé

GND &k

GND

fio fio

&fio

+3V3

R95
10K

\ T PUSHBUTTON

100nF
GND GND

+3V3

Wakeup (P1.4)

sSw4
T PUSHBUTTON

R98
10K

[%4 <

2
o

C21
--1 00n F--1 OOnF--1 OOnF--1 OOnF--1 00nF

Bootlcs)v%der Enable (P0.1)

100nF
GND GND
GND
[
Rotary switch - Quadrature signals
Default for J56 of [« 8| [x
— e a2
— R101 SW5
J56 1'_|'0T' EVE-GA1F1724B
4 3 B
- 213  Ri103 l
2X02 10K
C25 | C26
-_10nF 10nF SHIELD
&fp  fo GND

GND

RGB-LED

-
A2

0, < 0, Yol
Eavsa) WA
< <
3 3
2Hs zhHs
Default for J23
— Q2 Q3 Q4
—_— BSH111 BSH111 BSH111
—
J23
PIO1 9 el5 ols GND GND GND
PIO12 4o ol3
PI01_10 2[o ol
2X03 oy . e
alls alls s
GND GND GlD
Temp sensor: MAX6576 (temp-to-period)
©
S
3
7
Default for J26
u7
MAX6576ZUT
_PlO02 1 [SELLINK]| J25 peg VoD
s S 2 o 61 tour  Tsi
—pPO1s 81 - 270R S0
GND
Default for J25
- o
[=] [=)
< | <
ERE
GND GND

ESD protection grounding
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Analog peripherals

BNC input (oscilloscope probe)

h J2 7 |
Analog Input Set both J29 & J57 equal
Input stage has x0.25 amplification, Rin=1Mohm AC- li
DC: 0-10V or 0-1.0V input C-coupling ==
Default for J27 AC: -5V to +5V or -0.5V to +0.5V input
2 DC-coupling —/_
3 5 X2 R108
o
| > Default for J28
s e R106 o PICO_11 BNC 750K J_cm ?
—a
T g cos  270R o TueV m 3 o
[l 2 S
100nF 1 EL-LINK [ J29
I e E: <IN R109 i
GND GND o 3| _-—7 ) 1 — PIO1_4-WAKEUP
2 AT " MCP6022 270R
[=] <
3 1 EL-LINK
o
x =
47—3 =" GND
GND R112 R111
5 MCP6022 oK~ 0K
S Default for J29,J57 10K 90K
o o e
9 I ®
Open: x1, Shorted: x10 amplification +
Gi
o
Default: not inserted c20 cs0
100nF 1u/16v
H GND GND GND
Pads for oscilloscope PWM LP f|lter
PAD3
Default for J31 | p_pywm
PAD4
2
- PWM U9A
= R115 R116 SN _MCP6022 u9B .
9Ka1 19K1 1 s, e MCP6022 Speaker Ampllfler
PAD5 cs3 Ca4 2 8K45 12K4 ©
= C31 C32 2
3300pF 2700pF = ?
GND I 5600pF I2700pF L2
C36
GND GND
o 1u/tev _Lcss BLM1BAGEOTS 1 aut for J32
R CI:!7 u10 1u/16V N
g Tu16v LM4811MM Xo c3s 8
13 e %03 2 VINT VDD :o 100uF/16V
, ) 8 { vin2 vourt 1 |
© BLM18AG601S —Bl08 0 ___11o off 4| ok voure |- ol /g
—PlO03 1 3815 o UPDN  BYP 4 7}
C39 C40 P03 2 5l ole T 7 | shuton GNp |5 C41 ? g
100nF | 1u/16v 33 1u/16V %
N -— Mg L2 g Lo 2f]g Ja4
-— ghle == gHe == ghle GND GND
&\D GN\D [ s} p— T 100nF IW‘C‘"FCC Xo o Default: not inserted
Default for J33 GND GND GND GND GND
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PCA9532 12C 16-bit Port Expander

12C peripherals

R 8kbit 12C-E2PROM
© o - -
a a0 a0 faya (ala]
% 7 £ %
o B v B e a2
< [Te} © ~ g
g & N & 2
e ghe gHE zhE ?
u12 ut1
PCA9532 24L.C08 ca4
PIO0_5-SDA 5
LEDO |
LED1 _PlO0O4SCL 6 100nF
SDA LED2 3 5
scL LED3
LED4 AO/A1/A2 inputsChas no ?
LED5 meaning for 24L.C08. .
= 21 RESET# LED6 12C base address always Wl‘lte Enable
LED7 the same for 24L.C08.
LED8 ’ ’ GND Default for J35
LED9 <5 v ~G of of ND
aw o w aw payi} aw
© Ceors Dz ¢ Vie y Ve s Vix y Vix y Vix 12C address (0x50-0x53): 1.0.1.0.0.81.B0.RW
& LED12 - -© -0 -0 -0 B1 & BO value depends on address of byte to access.
* LED13
LED14 g%gggggzgg[]g
LED15 8 48 {8 =48 =H8 zW'8
GND
12C address (0x60): 1.1.0.0.0.0.0.R
Light Sensor - ISL29003
g
5]
. N +
MMA7455 Accelerometer with 12C interface . Jow  ow
Of[x  U13
g pet M 1=} 1SL.29003 100nF 4u7/10V
!ET —FElQ0 5-3DA 6 { spA  vop | GND GND
PIO0_4-SCL_ 5 | ool REXT 12
4 2
—— INT GND
_Lc4s T—ng R141 Sl
Default: not inserted 1142 u14 100nF | 22uF/10V - o 270R =T
MMA7455
©
4 1 |ADDRO DVDD_IO |1 GND GND L4 8 oo fo
71 cs AvDD -8 '
8 INT1/DRDY BLM18AG601S Default: not inserted  12C address (0x44): 1.0.0.0.1.0.0.RW
9 INT2 C50 +| C51
2X02 270R 12 1 spo
PlOQ_5-SDA 13 SDA/SDI/SDO GND 2 100nF 22uF/10V
_4- 14 5
PIO0 4-5CL SCLISPC GND
GND GND
(§17\ID GND

NI
12C address (0x1D): 0.0.1.1.1.0.1.RW
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MMC/SD Memory Card Interface

SPI peripherals

SPI-FLASH

PIO0_0-RESET
g o
ES ﬁ\ Default of J38 2
* : — +
C52 J_css p—
Default of J39 J__, e oy =M &1y -— 2 | €| ¢ e
o 22uF/10V| 100nF =| |S & I Y = = ui5 >
- ETRETRET RO J38 ETRETS  AT45DB081D-SU QT
-— calp GND SPI_MOSI _pioo amost  8[To17 R147 270R 1 [y Voo |8
A48 P SCK ot ——a]2 o5 — 5] S0 meseT i J_cszt
J39 J40 oasel = o of? $—2 sck wey (-2
270R MMC-SD-SDDMF-0095B-KINGFONT - —=to o cs# GND \OnE
SPI_SSEL 1o of2 R149 '
SPI_MOSI _PI00_9-MosL [ 3|5 o4 = 1 [ os 2X04
SPI_SCK PI02_11-SCK 5 o O 6 270R 2 DIN S Xo &
SPI_MISO P1O0_8-MISQ 7 0o O 8 R151 3 GND-1 b %
PIO2_10 9 0o o 10 ‘5; yrares
] 270R CLK
2X05 R152 | 6| Gp2 GND
7_{ pout
270R g— RSV
R153 To | RSV2
it 11 CARD-DETECT
270R DT COMMON
3] WRITE-PROTECT
$—>— GND-.
14 | GND-4
hve
GND ; ;
PIO1_11 used as SSEL for all three circuits.
- Select one of three destinations.
74HC4052
PIO1_11__13 12
A T}
s o
. . X3 (2
Shift register to 7-segment LED sy vl
ol I -
ve 2 2
v 4 g
INH |8
A |10 1 PIO2_6
o B o] 2 P03 3
] R158 [ 3 =
? 1 1) 1 For production test.
Default of J41 470R -3 GND Place at J55, pin 1&3&5.
— R159 *
-— —
- g 470R Ag
- o uLe R161 > c86 Default of J55
Ja1 74LVC595APW 4‘:'*470’4 . u26p
SPI_MOSI __PI00_9-MOSI | 8 7 14 15 | DS g2 100nF
SPISCK _PIO211-8CK |_6lg ofs SER QA I oRGE | R155 0 . , NS
SPI_SSEL C4l5 ol 11 Lok Qo |-2SEG G 4':70R 9
SPI_MISO __PIO0_8-MISO 215 ot L 10 scL ap 3 _ R156 g e r o GNDGND GND
[+ sfgg 90 |
2X04 12_IRok gE 5 | 470R 4o .“'3 ?
QG 6 SEG C R154 2 f CA 6
on |Z_sEcE 3 o ca_1
o o 470R
® %%\ By ¢ o [ R157 DP b
+ +Llo @ o=
C55 S 470R
u16P GND R162 R160 c E
100nF A 1162 3160
s T | S— G
«|® 270R 470R -—
o BI IF
GND A a Embedded
- Artists
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Shared SPI/12C peripherals 96x64 White OLED with 12C/SPI interface

o o
>q\ >q\
@ @
+ +
o
g J_cs7 Lcss C56
OLED voltage (11V Short: SPI 2
voltage ( ) | 4u7MOV 4u7MOV 1000F ) £py
Open- 12C ¢ x UG-9664HSWAGO1
LS GND GND GND
Default for J42 1 1onc
° L5 D8 2 1 2_fovce
2 NR4o18TIOOM  PMEG2010AEH vemoLen | PADS 1 2 fovss
Default for Ja4 J_ - YeeoLED Default of J43 e 42 A 5 [ovooio
3 3¢ | ceo Ce1 PART 443 s Jons:
ui7 ] GND 4 3 5082
FAN5331 T+ "T120pF 4u7HOV = 212 o4 ‘ 9 [ooet,
VIN sw GND 10_lop/c
2X02 ‘ 11 1o
SHON# - FB X PI00_0-RESET 2 (9N
GND Default for J45, J46 18_lopo
o TN 14 ooy
SPI_SCK __PIO2_11-SCK__1 EL-LINK | 945 161005
2 17
& & 2C_SCL _PIO0 4-SCL 3 | =~ 18 oo
D
SPI_MOSI __PIO0_9:MOSI 1 | SEL-LINK | J46 20 [o0¢
— 2 21 1o IREF
12C_SDA _PIO0_5-SDA 3 | _--— 22_10VCOMH
22 vee
ik o eflo ol | ce2 J_CBS 25 [0VSS
5 S [x 8 |8 |5 oNe
[ e
> CT-ET-ECTo 447710V | 100nF
Default: not inserted <
GND GND GND GND GND GND |2C address (0x3C): 0.1.1.1.1.0.0.RW

«
&
Default for J48 '+
™ e 12C/SPI to UART UART RS232 Full Modem
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USB-to-UART bridge interface

ISP Functionality
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