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Introduc

The mikromedia for ARM is a compact
development system with lots of on-board
peripherals which allow development of
devices with multimedia contents. The
central part of the system is a 32-bit ARM7
microcontroller LPC2148. The mikromedia
for ARM features integrated modules such
as stereo MP3 codec, TFT 320x240 touch
screen display, accelerometer, two USB
connectors: one for communication with the
microcontroller one and for ISP programming,
MMC/SD card slot and other. Mikromedia is
compact and slim, and perfectly fits in the
palm of the hand, which makes it convenient
platform for mobile devices.
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Related material
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@ Damage resistant
protective box

@ mikromedia for ARM
development system

@ DVD with documentation
and examples

mlkrome.l,a L
haard for ARM ]

@ mikromedia for ARM
user's guide

schematic
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©  board for A

EJmbroientronika

mikromedia for ARM
schematic
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@ Connection Pads

@® TFT 320x240 display

@ USB MINI-B programmer connector
@ LI-Polymer battery connector

@ USB MINI-B device connector

@ 3.5mm headphone connector

@ Power supply regulator

@ FTDI USB Uart controller

@ V/S1053 Stereo mp3 coder/decoder
@ Power indicator LEDs

m Accelerometer

@ LPC2148 microcontroller

(@ RESET button

@ MicroSD Card Slot

@ JTAG connector

@ 1F130024 @ Wececcecccoce @
0000000000
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System Specification

H‘\
power supply
| 5V Over a USB cable (5V DC)

(I)\ power consumption
50mA inidle state

CONSUMPTION

\ / (when on-board modules are off)
=1

= board dimensions

E 5 8 x 6¢cm (3.14 x 2.36 inch)

weight
~50g (0.11 Ibs)

B



You can provide power supply to the
board using either of the two miniUSB
connectors. On board voltage regulator
will make sure to generate the
appropriate voltage levels to each part
of the board. Power LED will indicate the
presence of power supply.

Figure 1-1:
Powering your
mikromedia board
with USB cables



Figure 2-2:
Li-polymer battery

VCC-BAT VCC-5V VCC-BAT
— cs connected to
£M1_X2| I'ZUF EOUF mikromedia
VC%BAT VC-5V

for Charging Current
approx. 250mA

LD3

R52
veesvo —— 0 STAT
4K7
i MCP73832

Figure 2-1: Battery charger connecting schematic

Development system can be provided with power supply
RSS using Li-Polymer battery, via on-board battery connector.
On-board battery charger circuit MCP73832 enables you
to charge the battery over USB power supply. Charging
current value is ~250mA and charging voltage is 4.2V DC.
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3. Programming with
In-System Programmer

The microcontroller can be programmed with In-System Programmer
supported in the hardware itself. Programmer USB connector is connected
to the microcontroller through USB-UART connection.

Figure 3-1:
Connecting USB
cable to programming
connector

note You have to download and install drivers for your USB-UART

connection before programming. Drivers can be found on
FTDI website: http://www.ftdichip.com/FTDrivers.htm



VCC-FTDI VCC-FTDI VCC-3.3
C19 *| E2 C21

100nF 10uF 100nF

VCC-5V
o

D2
S MBRS340T3

N

ovees celsoll
- caust i
I

VCC-3.3

OVCC-FTDI
FP1
FERRITE CN3
D
USBID 104 (1
USBDP D+ _@
USBDM_D- ]
VCC-USB_VBUS 1 |\
USB MINI-B

Cc18

cao| —|_100m=
100nF

Figure 3-1: ISP programming lines are connected with USB-UART
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Device Manager on your PC contains informations on which COM
port is used for USB communication with the mikromedia board for
ARM. In this case the COM4 port is used.

@
@
03)

p 1 - Communic
Select Device... | LPC2148 ~
COM Port; |COM 4 Lo E

Baud Rate:
Interface: | Mone [ISF)

Ozcillator [MHz]:

[0x002000-0x002FFF)
Erase block 4 [02004000-0x004FFF)
Eraze block 5 [0x005000-0x005FFF]
Eraze all Flash+Code Rd Praot
Eraze block : uzed by Hex File

%

From the drop menu select COM port on your PC.
Set Baud Rate to 19200.

Enter 12 in the Oscillator field (if you use different oscillator
enter its value in MHz instead).

Page 12

/ Communications Part {COMLY
Port (LPT1)

# Printer
ry y 4

Update Driver. ..
Disable
Uninstal

[+- & Urniversal Serial

Scan For hardware changes

Sy et ——©
rl

Right click on USB port, then on properties in the
drop-down list.

USD Serial Port (COM4) Properties

| General| Port Setings | Driver | Detals

@—b Advanced.. | | Restore Defauls |

Select the Port Settings tab from pop-up window.

Click on the Advanced... button.



COM Port Number: |COM4

USE Transfer Sizes

Select lower settings to correct performance problems at low baud rates,

Select higher setkings for Faster performance.

Receive (Bvtes): | 4096

L
Transmit {Bywtes): 14096 w !
BM Cptions

Select lower settings to correct response problems.

Latency Timer {msec): ! 16 v I
Timeouts
Minimum Read Timeout {msec); ID |

Minirum 'Write Timeouk (msec): [

Defaults

Miscellaneous Options
Serial Enurnerator

Setial Printer

Caneel If Power OFF

Event On Surprise Removal
Set RTS On Close

Disable Modem Ctrl At Startup

DDDDDT

In pop-up window uncheck the Serial Enumerator option and click OK.

note Steps 4 - 7 should be adjusted only once.



# Flash Mayic - NON PRODUCTION USE ONLY ===
Eile ISP Options Tools Help
GHQADSVE> * HOB

Step 2 - Erace

:ep 1 - Communic

Erase black 0 ((0000-0x0FFF)
Erase biock 1 [0x1000-0x1FFF)

|3C5TRAZE

COM Paoit: hd
Dawd Mate:
Interfare: | Mone [I5P) | —
s r __|Fraze All Flash+Seruriy+lks
Dacillstor (MHz) | | Erase blocks used by Hex Fie

Sl 3 - Hew File

Modifiect inknown mare infio

Step 4 - Options Step 5 - Startl

" Verify after prograraming  [T] Set S ecuity Bit | | Stat ]
| Fil unused Flash | Set Secuity Bit 2
" Genblock checksums (] Set Secuitv Bit3
" Enscuts [ Prog Clacks Bit

Technical ondine articles abouwt 8051 and XA programming

g ezacader comfan/docs -
n_|

Figure 3-2: Flash Magic window after installation

Programming is done using specialized programming
software called Flash Magic, which is available for download
from the mikromedia for ARM webpage.

step 1 - Choose Device

& Flach Magic - NON PRODUCTION USE ONLY (=] =]
kle 1P Options lools Help

GHA@GvES> @ @S

£

i
E # Device Dotabase ] .
1= |
9 LPC2129 | UART bootioader
@ LPC2131 00K (D0007CFFF) on-chip Flach
B hlnk - MdANNNNN >
- e D+40007FFF
- LHL13 | Signature: 57305253 (0x0402FF 25)
3 w LPC2136 = | Flash erased value: (:FF
L @ LPC2133 | Lode Head Protechion locaion:
@ LPC2141 — 0x00000IFC
1 Q LPC2142 Hiuh speed cumnncalions suppunbed
4l & PT84 | |
H - LPC214E
sEEm—@) ]
-~ LMC2157
7 -~y LFC2155
j o LFC2194 L]
o || e : P
% Cancel |[ ok

“isit the "Mash Magic' home page for info an the latest revision

v esacademy com/software flathmagic

¥

Figure 3-3: Selecting target device

@ Click on Select device button and browse for LPC2148

microcontroller from ARM7 family of microcontrollers.




step 2 - Choose COM port

# TNash Magic - NON PRODUCTION USL OMLY
File ISP Options Tools Help
GHIQLPEVES @ H OB
LPCZ1 48 Eraes block 0 [J:000000-0x000FFF) .|
- | Frass bleck 1 (WAMNADLOMEEE)  —
COM Part: I:] B |

Erase block 2 [0x002000-0<002FFF)

] eS|

Bl R, LTIM 1 3 Erase block 3 [(k003000-0=003FFF)
COM 2 — | | Erase block 4 [0x004000-02004FFF]
Intefface: COM 3 Erase block b |UkUUBULL-UUUSHE | 3|
COM 4 ["] Erase 2l Flash+Code Rd Prot
Ve ST B [T Erase blocks used by Hex File
COM 7
COM 8
- Hex Fle
o] | e

more info

Step 5 - Start!

n

Modiiec COM 12
2 o 13
T TR COM 14
| Step 4 - Options COM 15 E

] Weily aller oy COM G [
| Fill unused Flast COM 1 ;
lien block chec COM 18

Execute COM 20
. -~ ComM21
Technical ordline ¢ oapg 57
COM 23
v szacademyd map 24 3
COM 25 0|
Tk IR

Figure 3-4: Selecting COM Port

Start |

rgramrning

@ From the dropdown list choose the COM Port assigned
to your mikromedia board after connecting it to your PC
over USB cable.
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step 3 - Select baud rate

% TNash Magic - NOM PRODUCTION USL OMLY
File ISP Options Tools Help

GHAPSVER> @ H @

=] = =

: e ]
LPC2148 Eraca block 0 [0«000000-0xD00FFF) ..

Frass hlnck 1 (MM OON-N=001FFF) a

COM Port: COM 3 ¥ | Erase block 2 [0x002000-0<002FFF]
Erase block 3 [0k003000-0=003FFF)
Bl Rate. | 3600 Y| | Erase block 4 [0x004000-0x004FFF)
\ntestace; 230400 Erase block 5 [UsIUSUUU-URUSHFH]  ~
él?ggﬂ [”] Erase 2l Flash+Code Rid Prot
Uscilator [MHz[: o || Erase blocks used by Hex File

Hex File:

. 4800
Modifiec 2400

4 Ep 4 - Dptions
T Waily allen powanming [
I Fill unused Flash
lien block checksums
Execute

more info

Step 5 - Startl

Start |

Technical on-line articles abowt 0057 and HA4 pragramming

viwve azacademy.comffagidocs 3

Figure 3-5: Selecting baudrate

@ From the dropdown list select 19200 bps baudrate which
is the correct UART communication speed for mikromedia.



step 4 - Specify oscillator freq.

## Tash Magic - NON PRODUCTION USC ONLY

File ISP Options Tools Help
GHAPSvES> @ H QB
LPCZ1 48 Eraes block 0 [J:000000-0x000FFF) .|
- Frase hinck 1 (M ANDONTFFF)
COM Port: COM 3 ¥ | Erase block 2 [(W002000-0:002FFF)
Erase block 3 [0x003000-0+003FFF)
Benll#<la Erase block 4 [4004000-0+004FFF]

Erase block b [LkUBUUU-UsUUSHEF| i |

Intesface: | Mone (ISF) =

Usedlator [MHz): 12,000

] e &l Flash+Code Rd Prot
| laze blocks uzed by Hex File

Hex File:
Modified: Unknown

| Step 4 - Oplions

T Wil allen promaimniing
I Fill unused Flash
lien biock checksums
Execute

On-Line fraining classes for microcontrallers and embedded networking and
Irtarnatwarking

vy szacadeny com.fag/clseres

o |

Figure 3-6: Specifying oscillator frequency

@ Specify the value of on-board crystal oscillator 12.000 MHz
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step 5 - Browse for .hex file

# TNash Magic - NOM PRODUCTION USC ONLY
File ISP Options Help

Tools

e |
Eraes block 0 [J:000000-0x000FFF) .|
Frasa hlnck 1 [Tk OON-NM01 FEF) i
Erase block 2 [0x002000-0=002FFF
Erase block 3 [(x003000-0<003FFF)

Erase block 4 [0x004000-0<004FFF)
Erase block b | IkUURUUL-UUSHEF] i |

[7] Erase al Flash+Code Rd Prot

[ Erase blocks used by Hex File

LPC2148
COM Port; COM 9
canfse

Intesface: M}

Usedlator MHz): | 12.000

Modified: utorak. lanuar 18. 2011, 8:38:02
i Step 4 - Options

T Waaily allen powaning
I Fill urused Flash
lien biock checksums
Execute

On-Line fraining classes for microcontrollers and embedded networking and
Irtarnatworking

vy szacademy comfag/classes

Figure 3-7: Browsing for HEX file

@ Click on Browse and find the HEX file you want to program
your mikromedia with. The path to the target file will be
shown in the edit field.



step 6 - Erase Flash

Q Mash Magic - NON PRODUCTION USLC OMNLY
File ISP Options Tools Help

GH|lQ @\KIMVIE Q@3

Step 1 - Commu ic:

0 =0
COM Port, COM 9
BT, @ Erase Flash

Intesface: @ Er

Erase block 0 (0000000-04000FFF]
Uscdlator [MHz): | 12,

Erae block 0 [04000000-0:000FFF)
——— | Frase hlnck 1 [TTTNANNNTFEF)

-

Fraze hinck 2 (O2000-0=002FFF] [

Eraze block 1 [0x001000-0x001FFF]
Eraze block 2 [0002000-0:002FFF)
Eraze block 3 [0002000-0:003FFF]
Eraze block 4 [0x004000-0x004FFF)
| Eraze block 5 [0x005000-0:005FFF]
Erase all Flash+Code Rd Prot
Erase blocks used by Hex File

T Weaily allen
I Fill urused Flash

lien block checksums
Execute

“isit the "Tash Magic" home page for infio on the latest revision

viwve azacademy.com. Mlachmagic

>
0 |we——
Figure 3-8: Erasing Flash memory before programming

@ Click on the Erase Flash icon in the main toolbar.

@ Tick the first checkbox to specify erasing the entire flash.

@ Click on Erase button to start erasing flash.

& Tash Magic - NON PRODUCTION USE ONLY - Using 19200 baud = [=

File ISP Options Tools Help

GHAGvES> ® @H O

Eraes block 0 [0:000000-0:000FFF)

Frasa hlnck 1 [T OO0-NM0 FEF) |
COM Port: DUM E] ¥ | Frase hinck 2 (MWOMPO00-0x002FFF]  —
BerilFta, @ Erase Flash
Intesface: @ I

Uscdlator [MHz[: | 12

Hex File: |

T ¥Weaily allen
I Fill unused Flash
|| lien block checksums
Execute

“isit the "Tash Magic" home page for info on the latest revision

viwve azacademy.com.’ Mlachmagic

Figure 3-8: Write program

@ Click OK when Erasing is completed.
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step 7 - Start Programming

| |l =

# Tash Magic - NON PRODUCTION USC ONLY
File [SP Options Tools Help

EE ’%S@VIMUIE @G
ol
LPCZ148 Eraes block 0 [J:000000-0x000FFF) . |
- " | Frase biock 1 [(WANTAIMWANTFFR)
COM Part: COM 3 ¥ | Erase block 2 [(W002000-0:002FFF)

Erase block 3 [0x003000-0+003FFF)

Brmlita Erase block 4 [4004000-0+004FFF]
Intetace: | None (5F) y] Lisase block o IIRIUHKUH |

["] Erase 2l Flash+Code Rd Prot

Uscidlator [MHz: | 12.000 [ Erase blocks used by Hes: File

Hex File: | C:miknomedia for ARMALPC2 | 454 Examples\MMCAObPDEMO.hes|

Modified: utorak . januar 18. 2011 8:38:02 more info
! Step 4 - Options
T Weaily aller powaning l ' Start J
I Fill urused Flash - -
lien biock checksums
Execute
Maotating, hdly customizable, remaotely updated Internet links. Cmbed them in pour
application!
vivive ambeddedhints com 3
o0 | J

Figure 3-9: Program uploading

@ We are now ready to program the microcontroller.

Click on Start button to start uploading your program.

step 8 - Finished!

# TNash Magic - NOM PRODUCTION USC ONLY
File ISP Options Tools Help

SHABEvE> v ROD
_LPCda

Erace block 0 {0x000000-0=000FFF) ]
- | Fraze hinck 1 [MROMTONN-N=MNTFFF) a
COM Part: COM 3 v | Erase block 2 [0«002000-0:002FFF]

Erase block 3 [(4003000-0+003FFF]
Boml)ila Erase black 4 [(4004000-0+004FFF]
Intesface: | Mane (ISP) Erase block b |UsUUSUUU-UsUUSHEF|

* [] Erase &l Flash+Code Rd Prot

Uscidlator [MHz: | 12.000 | Evase blocks used by Hex File

Hex File: | C:miknomedia for ARMALPC2 | 48E xamples\MMCAD P DEMO e

Modified: utorak. lanuar 18. 2017, 8:38:02 more info
T R

T Waaily allen powanming E Start 1
I Fill unused Flash
lien biock checksums
Execute

Vi@"rlusll Magic" home page for info on the latest revision

o ademy. com. ‘Hashrmagic 3
Frit®s |

Figure 3-10: Uploading is finished

@ When everything is completed, you will receive a message

in the status bar.
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4. LPC2148 Microcont oller

The mikromedia for ARM development system comes with
the LPC2148 microcontroller. This high-performance 32-bit
microcontroller with its integrated modules and in combination

LPC214g rome ™"

’NTERFACE system PLLo |

. L . . L FAST GeN clock SYSTEM
with other on-board modules is ideal for multimedia applications. ERAL ARM7TDM
PP PURPOSE 110 = ‘F puLy  FUNCTIONS
i AHB BRIDGE c!ock
/ VECTORep INTERR
= ARM7 Loca) g i CONTROLLER T
Key microcontroller features us (Aavanceg MBA AHS
ce

High-| perfarmance BUS)

Interna) SRAM

controfler Internal FLaspy

controller

- 32-bit architecture; AHB T0 vpg

BRIDGE B kB RAM

- 512KB of program memory; SSARED WITH
8kB/16 kpy |32 kB/64 kp/12 X8/ SB DMA(3
- 32KB of RAM memory; 32 kB SRAM 255:3512 k8
l AHB DECop
; 3
- 64 pins; R
- 128 bit wide interface enables ’ (VLSI peripherg bus)
L CAPTURE/ |
. . INTER A/D
high speed 60 MHz operation Py (ngg"g;ff CONVERTERS a D/A UsB 2,0 FUL -SPEE]
) . AL Il 0 AND 12 [ILCONVERTER | DEVICE D
- USB 2.0 Full Speed compliant Device GENEraL T CLock) 2 ST CONTROLLER
PURPOSE /0 M SERI’/JALS e

- 2-UART, 2-SPI, 2-12C; etc.

SYsTem LINTERFACES |LINTERFACES 0 AN 1
CONTROL REAL-TIMg

UARTO,
CLock

N
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Figure 5-1: Enabling
JTAG using jumper

Besides In-System programming mikromedia for ARM supports JTAG programming and

debugging interface. In order to use it, you have to solder 2x10 header to the JTAG connection

pads on the back side of your mikromedia board. It is also necessary to solder and set the JTAG jumper, located right next
to the JTAG connector (Figure 5-1), in order to enable this type of programming.




OVCC3

VTref
nTRST
TDI
T™MS
TCK
RTCK
TDO K _P1.27
nSRST K _MCU-RST#
DBGRQ

o
LD

* DBGACQ

— /

Figure 5-2: JTAG interface schematics
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Board contains microSD card slot for using microSD cards
in your projects. It enables you to store large ammounts of
data externally, thus saving microcontroller memory. microSD
cards use Serial Peripheral Interface (SPI) for communication
with the microcontroller.

Figure 6-2:
microSD card

—OVCC3

Figure 6-1: Inserting

microSD card

Page 22
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R12
100K

P1.24

cs

N

Din
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VCC-MMC

N 1 SCK

P0.4
R32 27

P0.5 Dout
R34 27

FERRITE

FP2

CN5
MICROSD CARD

VCC-3.3



7. Accelerom

The accelerometer is used to measure acceleration
in three axis: x- y- and z-. The acceleromer’s function
is defined by the user in the program loaded into
the microcontroller. Communication between the
accelerometer and the microcontroller is performed
over the 12C interface.

Figure 7-1:
Accelerometer

module
+—OVCC3

Figure 7-2: Accelerometer
connecting schematic
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8. Touch Screen

The development system features a TFT 320x240 display covered with a

resistive touch panel. Together they form a functional unit called a touch

screen. It enables data to be entered and displayed at the same time. The
~ TFT display is capable of showing data in 262.000 different colors.

(@)

------

Figure 8-1:
Touch Screen

A

000000000
$00000000C

There are two SMD jumpers, or zero-
ohm resistors on board for selection
of TFT communication mode. By
soldering the resistor in the desired
position you can select following TFT
operating modes:

@ 16-bit interface mode
@ 8-bit interface mode



TFT1

LED-K
| Lep-at
LED-A2
D4 LED-A3
P0.13 |1 M 1 LED-A4
Mo
M1
M2
Ll v
RESET
VSYNC
HSYNC
DOTCLK
ENABLE
DB17
DB16
DB15
hd : DB14

P1.18 20 DE13

VCC-3.3 P17 D12

D811
P16 DB10
R20 R28 P0.22 - oae
10K ; s
ovees B
o\ 10K vce-3.30—e | P0.20 e
R27 P0.19 271 pas

10K, poag [Po18 oB4
P0.17 DB3
P0.16 DB2

TFT MODE Ras PO1S D81
V3.3 DBo
300K o
SDI
RD
R7 . J|_lcs7 WR/SCL
not Mountep (8-bit) 1™ 100nF RS
IMO - cs
R47 FMARK
300K VCC-3.30 Vcc-1o
P0.28 E vee
vee-l
CGND GND
I c36 29 xR
I 100nF

10

VCC-3.3

12
13
14

R19
10K

o|o|o|o|o

, PO25

[}
4
S
3|

v| 5| 3|

=]
|£[8

5% (16-bit)

Pl
P0.30

YD
P0.25 46
= XL

/ / .28 47 Yu
mma V10283QT2

Figure 8-2: Touch Screen connection schematic
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&l

1,

Zrme
=
==

Figure 9-1:

4

headphones

connected with
mikromedia

module enables audio reproduction by using stereo headphones connected to the
system via a 3.5mm connector CN6. All functions of this module are controlled by

The mikromedia for ARM features MP3 codec audio controller VS1053. This
the microcontroller over Serial Peripheral Interface (SPI).

Figure 9-2: Inserting
3.5mm headphones jack




¢

vCe-1.8

c13

100nF [ 100nF|

VCe-1.8

Lew

P0.18

R38
+—OVCC3 | 100K

1T

o1
VCC-1.80

VCC-3.301

P0.19

VCC-3.3

c17

vCe-3.3

c24

R40
100nF 100K |

)
o
©

Vee-3.3

C26

100nF 100nF
!

P0.22
XTALO
TAL1

220F  22pF

PHONEJACK

veg3s STEREO

Lza L25 _L)U OUTPUT
IODnF T00nF | 100nF

Figure 9-3: Audio module connecting schematic
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10. USB connection

LPC2148 microcontroller has integrated USB 2.0 module,
which enables you to implement USB communication
functionality of your mikromedia board. Connection with
target USB host is done over miniUSB connector which
is positioned next to the audio jack.

Figure 10-1:
Connecting USB
cable to programming
connector

it S
o8N

There are two SMD jumpers, or zero-ohm
resistors on board for selection of USB
communication mode. By soldering the
resistor in the desired position you can
select following USB operating modes:

USB Soft connection OFF

@ USB Soft connection ON



P0.31

2K2
oVCC3 orr [ RS7 Qat
[ o NOT MOUNTED BC856
R10
R17 K5 N7
D+ — b
| S—| USBDP_ D+
D- USBDN_D-2 |
I ! USB-VBUS g VBUS
'-"2178 USB MINIB
P0.23 |E| MBRS140T3
1 I D5
10K

VCC-5v

Figure 10-2: USB module connecting schematic
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lo 26 1026 ®
rmxze M1X26 °
4 ®
) @
s
Figure 11-1: Pads connecting schematic ®
@
Pads HDR2 Pads HDR1 *

Most microcontroller pins are available for further connectivity via two 1x26 rows of
connection pads on both sides of the mikromedia board. They are designed to perfectly
match additional shields, such as Battery Boost shield, PROTO shield and others.




RST —| Reset pin

GND —: Reference Ground

L — ! left ch. :

R - right ch. :I audio out
P0.7 —) SSELO/PWMZ2/

P0.8 —i TXD1/PWM4/AD1.1
P0.9 —| RXD1/PWM6/

P0.21 — PWM5/AD1.6/CAP1.3
P0.10 —' RTS1/CAP1.0/AD1.2
P0.12 —, DSR1/MAT1.0/AD1.3
P0.14 —' DCD1/EINT1/SDAL
P0.23 —, VBUS

P0.25 —1 AD0.4/AOUT

5V power supply | — 5V |
|
|
|
|
|
|
P0.31 —, UP_LED/CONNECT |
|
|
|
|
|
|
|

| Reference Ground + — GND
' SCKO/CAPO.1/AD0.6 ' — P0.4
i MISOO/MAT0.1/AD0.7 1 — PO.5
' MOSIO/CAP0.2/AD1.0 | = P0.6
. DTR1/MAT1.1/AD1.4  —P0.13
' AD1.7/CAP0.0/MAT0.0 ' = P0.22
. ADO0.1/CAP0.2/MAT0.2 , — P0.28
' AD0.2/CAP0.3/MAT0.3 ' — P0.29
| RI1/ /AD1.5 | — P0.15
w /MAT0.2/CAP0.2 ' — P0.16
| MAT1.3/SSEL1/ = P0.20
1 AD0.3/ /CAP0.0 ' — P0.30
| PWM5/AD1.6/CAP1.3 | — P0.21
i AD1.7/CAP0.0/MAT0.0 1 — P1.22
! PIPESTAT2 | —P1.23
| TRACECLK 1 — P1.24
; '—P1.25
| 1 — P1.26
; ' —P1.27
| ' —P1.28
' CAPL.2/SCK1/MAT12 '—P0.17
. CAP1.3/MISO1/MAT1.3 , — P0.18
' MAT1.2/MOSI1/CAP1.2 ' — P0.19
|

3.3V power supply , — 3.3V
Reference Ground ' — GND

P1.16 —1 TRACEPKTO
P1.17 —| TRACEPKT1
P1.18 —1 TRACEPKT?2
P1.19 —| TRACEPKT3

P0.11 — CTS1/CAP1.1/SCL1
P1.20 = TRACESYNC

P0.1 = RXDO/PWM3/
PO.0 —! TXDO/PWM1

P0.2 —, SCLO/CAPO.0

P0.3 —'SDAO/MAT0.0/
3.3V —, 3.3V power supply
GND - Reference Ground

Hl PWM lines M Analog Lines Interrupt Lines M SPILines M I2C Lines B UART lines JTAG lines
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