LJCV
Electronics elP -24 /100

Embedded TCP/IP 10/100-BaseT Network Module

Features

1 16-bit Microcontroller with Enhanced
Flash program memory and static
RAM data memory

1 On board 10/2100Mbps Ethernet
controller, and RJ45 jack for network
connection
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Description
The elP-24/100 is a small network module
implemented with Microchip. Technol_ogy Applications
PIC24HJ128GP202 16-bit High-
Performance Microcontroller and o
ENC424J600 Ethernet Network Controller. T Remote control and mpnltormg
1 Data capture and logging

The circuit board includes all required T Ind_us_trlal Automgtlon
components for both controllers, plus a 1 Building Automation
serial 32Mbit FLASH for storage of board 1 Appliance remote management
configuration,  basic HTML pages and 1 Robotics
graphic files, three LEDs for health and I Microcontroller Research and

board activity, and a RJ-45 jack with Development

integrated magnetics and built-in Link and TCP/IP Research and Development
Activity LEDs for connection to an Ethernet Serial Ethernet bridge

Local Area Network.

E

Microcontroller SPIE bus signals, ICSPE
interface, and many selectable /O and
peripheral pins are available on the board
interface connectors.
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elP-24/100

General Description

The elP-24/100 board combines the
flexibility and features of a small package
PIC24HJ128GP202 16-bit microcontroller
(MCU)® from Microchip Technology with
their ENC424J600%? |EEE 802.3 Stand-
Alone 10/100 Ethernet controller with
integrated SPI bus interface, MAC and
100BASE-T PHY (ENC).

The board includes all support components
for both controllers plus a 32Mbit serial
FLASH for application and user data
storage, and a 23K256 serial RAM for extra
application buffer memory.

Communication between both controllers is
implemented using the standard SPI (Serial
Peripheral Interface) signals SCK (clock),
SDI (serial data input) and SDO (serial data
output). Given that the PIC24HJ128GP202
supports PPS (Peripheral Pin Select), the
RP9 pin must be configured by software to
connect to the SDI signal of the SPI1
interface, RP8 to SPI1 SDO and RP6 to
SPI1 SCK.

The SPI bus is also shared with the serial
FLASH and RAM, the RB15, RB14, and
RB13 are used to drive (active low) the Chip
Select of the Ethernet Controller, the serial
FLASH and the 23K256 serial RAM
respectively.

Clock source for the Microcontroller is
derived from the CLKOUT pin of the
Ethernet controller that includes its own
oscillator circuit driven by a 25.00MHz
parallel cut crystal. It's important that the
firmware does not disable the CLKOUT
output (by default 4.00MHz).

To achieve higher performance and
recommended clock speeds for the SPI bus
the Microcontroller is normally configured
with PLL enabled and the CPU Clock
registers set for an internal speed of
80MHz.

The MCU reset logic is implemented with a
10K resistor and a high speed switching
diode, the MCU reset or MCLR signal is
also present on the J2 board interface
connector to complete the MCU ICSPE (In
Circuit Serial Programming) interface.

The board requires a stable +3.3VDC
supply with at least 250mA (this
requirement varies according to the use of
available 1/O ports).

Complete schematics of the elP-24/100 are
included in Appendix A.

Complete source code for the TCP/IP stack
is available from Microchip for download.

Microcontroller

The PIC24HJ128GP202 is a high
performance 16-bit Harvard architecture
microcontroller with a reduced instruction
set, that includes in the chip 128 Kbytes of
enhanced Flash memory, 8,192 bytes of
static RAM, 21 general purpose bidirectional
I/O lines with Peripheral Pin Select (PPS)
support, of which up to 10 can be
configured as channels for the 10/12-bit A/D
converter, two analog comparators, two
SPIE interfaces, two UART modules, one
I°C module and more.

For a detailed feature description and
complete documentation of the
Microcontroller, please refer to Microchi p
PIC24HJ128GP202 Data Sheet®® and the
PIC24H Family Reference Manual'®®.
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elP-24/100

Ethernet Controller

Mi cr o c hi4g43690 i€ah CEEE 802.3
Stand Alone 10/100 Ethernet controller with
integrated MAC and 100BASE-T PHY
modules. It has a 24 KBytes dual port static
RAM buffer with hardware assisted circular
receive FIFO, CRC generation and
hardware security acceleration engines.

It supports Unicast, Multicast and Broadcast
packets, and programmable receive packet
filtering.

The hardware CRC calculation module
facilitates the in-buffer checksum generation
for various network protocols.

It also includes two programmable LED
outputs for LINK, Rx/Tx activity and collision
status. These two outputs drive the LEDs
present in the elP-24 RJ-45 jack. By default
the yellow LED indicates LINK status and
the green LED Rx/Tx activity.

The ENC424J600 is pre-programmed by
Microchip with a Globally Unique 48-bit
Node address.

For a detailed feature description and
complete documentation of the Ethernet
Controller, please r ef er to
ENC424J600 Data Sheet®?,

Serial FLASH

The serial FLASH included in the
elP-24/100 board is a 32 Megabit
SST25VF016B.

This external 4 MBytes memory facilitates
the non-volatile storage of configuration
information, user data, HTML pages and
graphics, etc.

The FLASH endurance is 10,000 cycles
with more than 100 years of data retention.

For a detailed feature description and
complete documentation of the Serial
FLASH, please refer to SST25VF032B Data
Sheet®?,

Serial 23K256 RAM

For extra buffer and development of
applications that may require additional
space to store temporary non-volatile data,
the elP-24/100 includes an additional
32KBytes of static RAM.

Access to the RAM memory array is
accomplished via the shared SPI interface.

The firmware version included with the
elP-24/100 includes the library routines
required to access the serial RAM and the
TCP/IP stack can be configured to use this
extra space for buffering.

For complete documentation please refer to
Microchipd s3KZ56 Data Sheet®.

UART Interface

The PIC24HJ128GP202 includes two
Universal _Asynchronous Receiver

Mi ¢ Freh&mittér P(AART) modules. Signals of

each UART module can be configured via
PPS to different I/O pins.

The firmware must configure the RP10 pin
as the UART1 transmit data signal (TX) and
RP11 as the receive data signal (RX).

These two signals are present on the J1
Board Interface Connector but are also
routed via two solder jumpers (shorted by
default) in the bottom side of the printed
circuit board, through a quad RS-232
transceiver to bring the serial interface
signals to a level compatible with EIA RS-
232 and also available on the J1 connector.
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elP-24/100

Only one driver and one receiver of the
RS-232 transceiver Integrated Circuit are
used, but the remaining driver and receiver
inputs and outputs are available via the J1
Board Interface connector. Properly wired
and the MCU configured, these can be used
to implement hardware flow control or to
enable the second UART module.

LEDs

The elP-24/100 board includes three status
LEDs (marked 1, 2 and 3) for indication of
MCU program status and activity. The LEDs
are connected to RA3, RB4, and RB5 I/O
pins of the MCU.

These three 1/O pins are also present on the
J2 connector for other use, if for any reason
you want to completely disable the LED for
a particular /0O pin you can remove the
limiting resistor above of the particular LED
or if you don't want to use the LEDs and
avoid drawing current from the I/O pins you
can remove the solder jumper to the right of
the LEDs.

Board Interface (J1 & J2)

Connections to the board are performed via
two 14 single row pads spaced .1" each.

J1 J2
+3V3 1 1 MCLR
RB7/INTO 2 2 +3V3
RB12 3 3 GND
SCK 4 4 RBO/PGD1
SDO 5 5 RB1/PGC1
SDI 6 6 RA4
R2IN 7 7 CLKOUT
T20UT 8 8 RB3
R20UT 9 9 RB2
T2IN | 10 10 | RA1
RS1_RX [ 11 11 | RAO
RS1_TX | 12 12 | RA3
UART1_TX | 13 13 | RB4
UART1_RX | 14 14 | RB5
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Note: Drawing not to scale

All dimensions are in inches.
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Connecting the elP-24/100

The elP-24/100 is shipped fully assembled and tested. The Microcontroller program memory
must be programmed with an appropriately configured and built image versi on o f Mi cr o
TCP/IP stack.

The only connections required to get the board up and running are V44 = 3.3V, GND and a
100BASE-T cable to your local area network or PC (be aware that if you connect the
100BASE-T cable directly to a PC Network Interface Card a crossover cable is needed).

The schematic below shows a basic circuit with the elP-24/100 that includes the two pushbutton
switches for BUTTONO and BUTTONL1 connected to RB2 and RB3, another pushbutton to force
a hardware RESET of the Microcontroller connected to the MCLR pin, and a variable resistor
connected to RAOQ to produce an analog voltage level for the ADC module.

Programming the Microcontroller on the elP-24/100 requires a programmer tool such as
Mi c r o c hdirquib Bebugger/Programmer MPLAB® ICD3, PICkit-2, etc. The schematic also
shows a RJ-11 6 position jack for the ICSPE (In Circuit Serial Programming) to the
Microcontroller that is configured to provide the programming interface via the RBO and RB1
pins.

+3U3
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-1 MCLR
32 +3U3
3 GND
[ 3 3+ pap
35 PGC
s
= MOD1
ICSP RESET
rm
i—:; +3U3 MCLR g:; i 2
1->—{ RB7/INTE +3u3 22
32 T RB12 GND [-2=2
. 1o scx RBE/PGDL [—2—1
1 =5 1 spo RB1/PGC1 BUTTONL
2 126 26 rm
. 1> sor RA4 26 W
2 175 RaIN CLKOUT  [—5=7 | i
= T20UT RB3 BUTTON®@
5 129 2-9 rm
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1-10 | 51 Ra1 | 2-10 ] 12
1-11 { psa_ R RAp [—2=11 R1 L
112 W‘—’V\/\/‘I_" POT
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112 UARTL_TX Re4 -2=73 470 S
1% 1 UART1_RX RBS 2=
elP-24
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Taking advantage of the Microcontroller UART interface, the firmware uses this serial interface
for configuration and debugging messages. The schematic also shows how to connect the
elP-24/100 board via a RS-232 serial interface such as a PC Serial Port using the RS-232
transceiver included in the board.
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Electrical Characteristics

Absolute Maximum Ratings

elP-24/100

Symbol | Parameter Value Unit
Vad Supply Voltage -0.3t0 +4.0 V
Isup Supply Current (@ Vg¢4=3.3V) 250 mA
Top Operating Temperature -40 to +85 °C
Tsto Storage Temperature -65 to +150 °C
DC Normal Operating Characteristics
Value .
Symbol | Parameter Min Typ Max Unit
Vad Supply Voltage 3.0 3.3 3.6 \%
Isup Supply Current (@V44=3.25V) 150 200 220 mA
Vi Input Low Voltage (I/O ports) Vs - 0.2 Vg V
Vin Input High Voltage (I/O ports) 0.8 Vg - Ve V
VoL Output Low Voltage (I/O ports) - - 0.4 \%
Vou Output High Voltage (I/O ports) 2.40 - - \%

For complete AC and DC operating characteristics please re f e r to Microchig

PIC24HJ128GP202 Data Sheet®Y,

(1) Most of the digital I/0O pins of the PIC24HJ128GP202 when configured as digital
inputs are 5V tolerant, but not those who are shared with analog inputs. For
detailed information about this feature consult the datasheet.
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Appendix AT elP-24/100 Schematics (1/2)
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Appendix A1 elP-24/100 Schematics (2/2)
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