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Introduction

MMIpc213x is universal minimodule for the LPC213x microcontrollers from Philips. This
microcontroller is available in the TQFP64 case which is difficult to apply to prototype and
amateur circuits due to the compactness of pins. We have undertaken an attempt at placing it on
a board of 36x36mm with a layout of leads which matches the commonly available prototype
circuit boards. In addition, we have included 3.3V voltage regulator, a serial DataFlash memory
with a capacity of up to 4MB, a crystal resonators and backup battery socket. All ports and signals
of the microcontroller are lead out by means of two-row pin connectors with 0.1’ pitch. This
minimodule is not only an adapter but a complete main board for LPC213x. It needs only a
connection to the supply voltage and to the JTAG connector and we can start loading 512kBytes
of Flash memory of the microcontroller. Through integration of the peripherals with the
microcontrollers on one board, the application of this module can lead to a shorter design period
and facilitate the construction of systems based on ARM microcontrollers, by eliminating the need
to design the printed board. The module is supplied with example software.

The MMIpc213x minimodule can be also used in didactic laboratories of informatics colleges and
universities, and can be also used to build circuits realizing thesis projects.

Features

MMIpc213x minimodule:

Complete, ready to use microprocessor system

Fast ARM microcontroller LPC213x with up to 60 MIPS throughput
Serial DataFlash memory 32Mb (4MB)

Reset circuit

Built-in 12MHz crystal resonator

Built-in 32.768kHz crystal resonator for RTC

Possibility to mount backup battery for RTC

Built-in 3.3V 400mA regulator

Module supply voltage: 3.3V or 3.8 - 16V

2 x 26 terminals with 0.1" (2.54mm) pitch fitting every prototype board
Small dimensions:36mm x 36mm (1400x1400mils)

Available evaluation board and sample applications
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2 The module

Block diagram

A block diagram of MMIpc213x minimodule is shown on the image below:

+3.3V Voltage PORT1(31:16)

Regulator “—D

LPC213x

PORTO0(31:0)

— Batt

GND

DataFlash

12MHz 32kHz

Figure 1 Block diagram of MMlIpc213x minimodule.

Minimodule can be ordered in different configurations with use of selector:

MMipc213x-b -d
| |

Flash size: Battery socket: DataFlash size:

1 —32kB 0 — not mounted 0 —DataFlash not mounted
2 — 64kB 1 — mounted 1-16Mb

4 — 128kB 2 — 32Mb

6 — 256kB

8 —512kB

For example: MMIpc2138-0-1 — minimodule with LPC2138 (512kB Flash) microcontroller, without
battery socket, with 16Mb DataFlash memory.
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Terminals layout

PO. 23
P1.27
PO. 22

P1.18

PO. 26

P1.17

PO. 28

Pl1.16
PO.0O
PO.1

Pl.26
+3. 3V

+5U

Name
P0.23
P1.27/TDO
P0.22/AD1.7/CAP0.0/MATO0.0
P1.18/TRACEPKT2
P0.26/AD0.5
P1.17/TRACEPKT1
P0.29/AD0.2/CAP0.3/MATO0.3
P1.16/TRACEPKTO
P0.0/TXD0O/PWM1
P0.1/RXD0/PWMB/EINTO
P1.26/RTCK
+3.3V

VvCC

-
—

0O0000OO0OO0OO0OOOOODO~
O00000000000O0

J1
112
3|4
5|6
718
91|10
11 ] 12
13 | 14
15| 16
17 | 18
19 ] 20
21| 22
23 | 24
25| 26

#RESET
P1.28
PO. 21
P1.13
PO. 25
PO. 2/
PO. 28
PO. 30
PO. 31
P1.31
PO. 2
PO. 3
GND

P1.29
PO.18
P1.30
P1.20
PO.16
P1.21
P1.22
PO.12
P1.23
PO.S
Pl.24
PO. 6
P1.25

Figure 2 Terminals layout — top view.

Name
#RESET
P1.28/TDI
P0.21/PWM5/AD1.6/CAP1.3
P1.19/TRACEPKT3
P0.25/AD0.4/AOUT
P0.27/AD0.0/CAPO0.1/MATO0.1
P0.28/AD0.1/CAP0.2/MA0.2
P0.30/AD0.3/EINT3/CAPO.1
P0.31
P1.31/#TRST
P0.2/SCLO/CAPO0.0
P0.3/SDAO/MATO.0/EINT1

GND

Name
P1.29/TCK
P0.19/MAT1.2/MOSI1/CAP1.2
P1.30/TMS
P1.20/TRACESYNC
P0.16/EINTO/MAT0.2/CAP0.2
P1.21/PIPESTATO
P1.22/PIPESTAT1
P0.12/DSR1/MAT1.0/AD1.3
P1.23/PIPESTAT2
P0.9/RXD1/PWM6/EINT3
P1.24/TRACECLK
P0.6/MOSI0/CAP0.2/AD1.0""

P1.25/EXTINO

(1) — terminals used for connecting DataFlash memory on the module.

Detailed description of ports can be found in microcontroller datasheets.
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PO. 20
PO.18
UBAT
PO.17
PO.15
PO.14
PO.13
PO. 11
PO.10
PO. 8
PO. 7
PO.5
PO. 4

Name

P0.20/MAT1.3/SSEL1/EINT3

P0.18/CAP1.3/MISO1/MAT1.3

VBAT

P0.17/CAP1.2/SCK1/MAT.12

P0.15/RI1/EINT2/AD1.5

P0.14/DCD1/EINT1/SDA1

P0.13/DTR1/MAT1.1/AD1.4

P0.11/CTS1/CAP1.1/SCLA

P0.10/RTS1/CAP1.0/AD1.2

P0.8/TXD1/PWM4/AD1.1

P0.7/SSELO/PWM2/EINT2"

P0.5/MISO0/MAT0.1/AD0.7""

J2
1] 2
3|4
5|6
7|8
9 110
11 | 12
13 | 14
15| 16
17 | 18
19 | 20
21| 22
23| 24
25| 26

P0.4/SCKO0/CAP0.1/AD0.6'"

(3]



LPC213x microcontroller

32-bit ARM7TDMI core

From 32 to 512kB in system programmable flash memory

From 8 to 32kB RAM memory

In-System/In-Application Programming (ISP/IAP) via on-chip boot-loader software
2 timers with input capture, output compare and PWM functions

2 UART interfaces

2 12C interfaces

SPI interface

One (LPC2131/32) or two (LPC2134/36/38) 8 channel 10-bit A/D converters
Single 10-bit D/A converter

Up to 47 5 V tolerant general purpose I/O pins

Vectored interrupt controller with configurable priorities and vector addresses
Power saving modes

RTC clock

Single power supply 3.3V (internal 1.8V regulator)

JTAG interface

DataFlash memory

The minimodule can be equipped with serial DataFlash memory AT45DB161B or AT45DB321C (16Mb or 32
Mb capacities). The memory is connected to a fast SPI bus with up to 8MB/s transmission speed.

Memory chip is activated after applying a low logic level to #CS input. The #CS input of memory is connected
to port P0.7 of the microcontroller. The SPI bus occupies three terminals of the microprocessor: P0.4, P0.5
and PO0.6. It should be kept in mind that if DataFlash memory is installed, the just outlined port terminals
cannot be used externally to the module. Of course the SPI bus can be used for communication with external
peripherals, under the condition that they will have circuit selection inputs (CS). The diagram below shows the
connection of DataFlash memory inside the module.

U3 DataFlash

vce * {43.3V
1 SI — —I—c14
SO RDY/BSY —— Il()()n

' SCK  RESET
. CS WP

GND
GND
AT45DB321C GND

Figure 3 Connection of DataFlash memory inside the module.

A detailed description of DataFlash circuits is on the Atmel Company page: www.atmel.com.
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Voltage regulator

Minimodule has built-in 3.3V voltage regulator. Thanks to it can be powered with 3.3V voltage supplied to J1
23 pin (+3.3V) or with voltage between 3.8 — 16V, supplied to J1 25 pin (VCC). When power is supplied to
VCC pin, then 3.3V voltage is produced on the module by U2 regulator. In this case 3.3V voltage can be also
used outside the module, if current draw will not exceed 300mA.

D1

LL4148

U2  SPX2920M3-3.3

veel L vin  vour -2 |+3.3v

25}
<
=~

[+ o [+
—T~C8 —T~C9
10u/16V i ﬁ;{ 10u/16V

GND GNDGND GND

a
Z

Figure 4 3.3V voltage regulator.

JTAG connector

Programming/debugging of module can be done through JTAG interface.

JTAG is a four-lead interface permitting the takeover of control over the processor’s core. The possibilities
offered by this interface are, among others: step operation, full-speed operation, hardware and software
breakpoints, inspection and modification of contents of registers and data memories. The method of
connecting the JTAG connector to the minimodule is shown in the drawing:

+3.3V
SR37LR385R39LR40
$10kS10kS10k3 10k 39
VTref Vsuppl
+33V 1 2 PR 53y
nTRST GND
P13l 3 4
e TDI s ¢ _GND
' TMS GND
P1.30 7 8
P1.29 i 9 10 —GND
' RICK GND
P1.26 1 12
TDO GND
P1.27 13 14
#RESET nSHST _SERNEE  GND
DBGRQ | |7 4 | _GND
DBGACK| g 5, |_GND
SR41 g P9 Header 10X2 1
210k R345R35 GND
JTAGENS |01 310k
1 R33
GND 10k GNDGND
GND

Figure 5 Connection of JTAG interface to MMIpc213x.

In order to enable microcontrollers JTAG interface, P1.26 pin must be held low during reset. Jumper may be
used for this purpose (JP9 on the drawing above).
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- Pin description
Vref me VCC VCC  Supply voltage to the emulator
TRST|| @ ® GND Vref Target voltage sense
TDI Y ] GND TRST Tap RESET, RESET signal for JTAG chain
™Ss [ eo® GND TDI Test Data Input, data signal from debugger to
TCK [ X GND target |
NC _eoe GND ™S grisljlg/tlggfost:rlggi’ mode select signal from
;ggT : : gng TCK  Test Clock, clock signal from emulator to target
NC Y GND TDO g:;t nga;? Output, data signal from target to

u .

NC : o R SRST Target RESET signal

= 8 |] GND  Ground

Figure 6 JTAG connector.

JTAG programmer/debugger may be found on page:
- ARMCabile I: http://www.propox.com/products/t 122.html

3 Evaluation Board

In order to facilitate the design of equipment using the minimodule, an evaluation board has been prepared. It
includes the following elements:

e Socket for the MMIpc213x module

e Connector with all terminals of the MMIpc213x module

e Connectors of all peripherals accessible on board

e Power supply

e Power switch

e Two RS232 ports

¢ 1-Wire connector

e JTAG connector for in system programming and
debugging

e connector for 2x16 LCD display

e 8 LED diodes

¢ 4 push-buttons

e 2 potentiometers

e Buzzer

¢ Prototype design area

(o)
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4 Specifications

Microcontroller LPC213x
Program memory Up to 512kB
Data memory Up to 21kB
DataFlash memory Up to 4MB

No. of digital I/0 Up to 47

No. of analog inputs Upto 16

No. of analog outputs Upto 2

Power 3.3Vor3.8-16V
Dimensions 36x36mm
Weight About 80g
Operating temperature range 0-70°C
Humidity 5-95%
Connectors Double 2x26 headers

5 Technical assistance

In order to obtain technical assistance please contact support@propox.com . In the request please
include the following information:

e number of the module version (e.g. REV 1)
e setting of resistors
e adetailed description of the problem

6 Guarantee

The MMIpc213x minimodule is covered by a six-month guarantee. All faults and defects not caused by the
user will be removed at the Producer’s cost. Transportation costs are borne by the buyer.

The Producer takes no responsibility for any damage and defects caused in the course of using the
MMIpc213x module.

o
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7 Assembly drawings

X2 ™ | ID1
U2

—1—2- —1—2-

2526 MMIpc213x WWW.propox.com 29 26

Figure 7 Assembly drawing — top layer.

[Reg] [c3Ic4] ng'ﬂ‘
5
2

R10
Ci0 | D2
C13 C1

Nl 'Rt

©1%) ¢35
(1] (<]

U3

Figure 8 Assembly drawing — bottom layer.
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8 Dimensions

1400mils (35.56mm)

]
Qb% MMipc213x WWW.propox.com Qbif' J

100mils (2.54mm)
K=

I( 1100mis (27.94mm)

1400mils (35.56mm)

Figure 9 Dimensions - top view.

9mm with battery
1.6mm
2.54mm

Figure 10 Dimensions — side view.

9 Schematic

3mm without battery

®
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433V
T

RS
10k

R6

R4
10k 10k

not mounted

I
T o _
GND
-
‘ I
RIO |
33V———w———vpar  VBAT
| OR !

| notmounted |

—BTI

Ul

P1.16/TRACEPKTO
PL17/TRACEPKTI
P1.18/TRACEPKT2
P1.19/TRACEPKT3
P1.20/TRACESYNC
P1.21/PIPESTATO
P1.22/PIPESTATI
P1.23/PIPESTAT2

P1.24/TRACECLK
P1.25/EXTINO
P1.26/RTCK
P1.27/TDO
P1.28/TDI
P1.29/TCK
P1.30/TMS
PL31/TRST

PO.O/TXDO/PWMI —
PO.1/RXDO/PWM3/EINTO
P0.2/SCLO/CAPO.0
P0.3/SDAO/MATO.0/EINT1
P0.4/SCKO/CAPO.1/AD0.6
P0.5/MISOO/MATO.1/AD0.7
P0.6/MOSIO/CAPO.2/AD1.0
PO.7/SSELO/PWM2/EINT2

PO.S/TXDI/PWM4/ADI. 1
P0.9/RXD1/PWMG/EINT3
PO.10/RTS1/CAP1.0/AD1.2
PO.11/CTS1/CAP1.1/SCLI
P0.12/DSRI/MATI.0/AD1.3
PO.13/DTRI/MATI1.1/AD1.4
P0.14/DCD1/EINT1/SDAI
PO.15/RII/EINT2/ADL.S

PO.16/EINTO/MAT0.2/CAP0.2
P0.17/CAP1.2/SCKI/MATI.2
P0.18/CAP1.3/MISO1/MATI.3
P0.19/MATI.2/MOSII/CAP1.2
P0.20/MAT1.3/SSELI/EINT3
P0.21/PWMS/AD1.6/CAP1.3
P0.22/AD1.7/CAP0.0/MATO0.0
P0.23

ZEE [BERERIEEEE (2RISR
I=|

P0.25/AD0.4/AOUT
P0.26/AD0.5

Header 13

S

Header 13X2

- Rl Vvss P0.27/AD0.0/CAPO. I/MATO.1
I 3V CR2032 +1.3V$—W\rf P0.28/AD0.1/CAP0.2/MAT0.2
- R _| P0.29/AD0.2/CAP0.3/MATO.3
oo © P0.30/AD0.3/EINT3/CAP0.0
VBAT P0.31
GND 63 VREF ©
BLMI1A221S ; XTALI
+3.3V 13 VDDA 61 N X1
< XTAL2 y[] 12MHz
Con GNDF—2{ vssa 5
RTXCI o c4
- X2 22 22
GND 5T | wesET 5 RS i i
RESET RTXC2 o q 2768H, i &b
+3.3V -
Cc6 c7
PC213x o N
D2 GND GND
LLA148
DI
LLA148
U3 DuaFlash

SPX2920M3-3.3
vour

veC|

GND

GND

AT45DB321C
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