DIL/NetPC DNP/9200
Board Revision 2.0

Hardware Reference

SSV Embedded Systems

Dlinenweg 5

D-30419 Hannover

Phone: +49 (0)511/40 000-0

Fax:  +49 (0)511/40 000-40 Manual Revision: 1.3
E-mail: sales@ist1.de Date: 2009-11-25

For further information regarding our products please visit us at www.ssv-embedded.de



DIL/NetPC DNP/9200 Hardware Reference — Introduction

CONTENT
L (VI I 2 (1516 1 I (0 ] 3
1.1 SafEty GUIACIINES .....veeeeiieeiiieeiee ettt e et e ettt e e tteeetaeestaeessbeeessseesnseeesseeesseeanns 3
1.2 CONVENTIONS ..eiiiiieiieiiiiiieeeeeeeeeiiittreeeeeeeeeeeeirreeeeeeeeeeesetrarereseeeesaasssssareeaseeeeesasrrraeeseeeeeanssrrreeeens 3
1.3 BIOCK DIAZIAM ....eiiiiiieciieeceie ettt ettt e e e et e e st e e s sae e e naeeesseeenssaeenssaeennnaens 4
1.4 Features and Technical Data...............coooiiiiiiiiiiiiiiiiiiieeeee e et 5
2 BOARD LAY OUT .ottt ettt e e e e e e et et e e e e e e e e e e eesaaaaaeaeeeeeeeessssaanaeeens 6
T o | L 1 U N SRR 7
3.1 DIL-64 Connector — J1 (1. PArt) ....oooiiiiiiiiieeiieieeeeeeeeee et eeanaareee s 7
3.2 DIL-64 Connector — J1 (2. PATt) .....oooooiiiiiiiiiiiiie et e e 8
33 JTAG ConNeCtOr — J2. .o 9
34 JTAG INEEITACE ...ttt e e e e e e e et e e e e e e e eeeeataaeeeeeeeeeenenarneees 10
3.5 RCM JUMPET — JPT ..ottt et e et e e saaeesssaeeeneneeennnas 11
3.6 Boot Mode Select JUMPEr — JP2 ......oiiiiiiie et 12
4  MECHANICAL DIMENSIONS ...ttt e e e e e e e e et e e e e e eeeeees 13
5 HELPFUL LITERATURE ... .ottt et e et e e e e e e e e e e s e e e eesaannns 14
(010 \\ 1 X O PSSO RR 14
DOCUMENT HISTORY ..ottt e et e e e e et e e e e e aae e e e eeasaeeeeesaneeeeennnn 14

SSV EMBEDDED SYSTEMS | 2 |



DIL/NetPC DNP/9200 Hardware Reference — Introduction e

1 INTRODUCTION

This document describes the hardware components of the DNP/9200. For further infor-
mation about the individual components of this product you may follow the links from
our website at http://www.dilnetpc.com. Our website contains a lot of technical
information, which will be updated in regular periods.

1.1 Safety Guidelines

Please read the following safety guidelines carefully! In case of property or personal
damage by not paying attention to this document and/or by incorrect handling, we
do not assume liability. In such cases any warranty claim expires.

ATTENTION: Observe precautions for handling — electrostatic sensitive device!

e Discharge yourself before you work with the device, e.g. by touching a heater of
metal, to avoid damages.

e Stay grounded while working with the device to avoid damage through electrostatic
discharge.

1.2 Conventions

Convention Usage |

bold Important terms
italic Filenames, user inputs and command lines
monospace Pathnames, internet addresses and program code

Table 1: Conventions used in this Document
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1.3 Block Diagram

The DIL/NetPC DNP/9200 comes with a 10/100 Mbps Ethernet interface, 20-bit GPIO,
1x SPI, 2x UARTS, 1x USB host port and 1x USB device port. The 8-bit bus interface
(available over the DIL-64 connector) supports the connection to external chips and de-
vices. The main application area of the DNP/9200 is the field of Ethernet-to-USB gate-
ways for modern industrial and laboratory environments. Figure 1 shows the block dia-
gram of this small 32-bit embedded Linux computer.

FLASH DRAM
10/100 Mbps | , MII 32-bit
PHY  |(m )| A T91RM9200
MCU
2Xx
LAN USB t
64-pin DIL Connector J1

Figure 1: Block diagram of the DNP/9200
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1.4

Features and Technical Data

[ |DIL/NetPC DNP/9200

CPU

Speed

(S)DRAM

Flash

Serial Ports
Parallel Port

/0 Expansion Bus
IDE

SPI

USB Device

USB Host
Ethernet
Interrupts Inputs
Chip Select Outputs
Timer Watchdog
Power Supervisor
RTC

Socket

Power

Standard OS

Size

Evaluation Board
Starterkit

RoHS

Atmel AT91RM9200 MCU
180 MHz

32 MBytes

16 MBytes

2 x UART

20 Bits

8 Bits

8-bit or 16-bit Compact Flash
Hardware

1 (On-Board)

1 (On-Board)

1 x 10/100 Mbps

1

4
7

v
v

DIL-64

3.3 Volt

Linux Kernel Version 2.4
82 mm x 28 mm
DNP/EVA9

DNP/SK23
v

Table 2: Features DNP/9200
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2 BOARD LAYOUT

top view
'zooooooo oooooooooooooooooooboo:
1 32
54 33
v v
00000000000000000000000000000000
bottom view
@ JP2 - Boot mode select ® Flash memory
® J3 - Serial debug port @ Atmel AT91RM9200 MCU
® JP3 - JTAG select 10/100 Mbps Ethernet PHY
@ J2 - CPU-JTAG / Service port ® J1 - DIL-64 socket
® JP1 - RCM jumper @ SDRAM memory

Figure 2: Board layout DNP/9200
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3 PINOUTS

3.1 DIL-64 Connector — J1 (1. Part)
Pin [Name  |Group_|Functon

1 PAO PIO Parallel I/0, Port A, Bit 0 (see also: Alternate Function)
2 PA1 PIO Parallel I/0, Port A, Bit 1 (see also: Alternate Function)
3 PA2 PIO Parallel I/0, Port A, Bit 2 (see also: Alternate Function)
4 PA3 PIO Parallel I/0, Port A, Bit 3 (see also: Alternate Function)
5 PA4 PIO Parallel I/0, Port A, Bit 4 (see also: Alternate Function)
6 PA5 PIO Parallel I/0, Port A, Bit 5 (see also: Alternate Function)
7 PA6 PIO Parallel I/O, Port A, Bit 6
8 PA7 PIO Parallel I/0, Port A, Bit 7
9 PBO PIO Parallel I/O, Port B, Bit 0 (see also: Alternate Function)
10 PB1 PIO Parallel I/O, Port B, Bit 1 (see also: Alternate Function)
11 PB2 PIO Parallel I/0, Port B, Bit 2 (see also: Alternate Function)
12 PB3 PIO Parallel I/0, Port B, Bit 3 (see also: Alternate Function)
13 PB4 PIO Parallel I/0, Port B, Bit 4 (see also: Alternate Function)
14 PB5 PIO Parallel I/0, Port B, Bit 5 (see also: Alternate Function)
15 PB6 PIO Parallel I/O, Port B, Bit 6 (see also: Alternate Function)
16 PB7 PIO Parallel I/O, Port B, Bit 7 (see also: Alternate Function)
17 PCO PI1O Parallel 1/0, Port C, Bit O (see also: Alternate Function)
18 PC1 PIO Parallel I/O, Port C, Bit 1 (see also: Alternate Function)
19 PC2 P1O Parallel 1/0, Port C, Bit 2 (see also: Alternate Function)
20 PC3 PIO Parallel I/O, Port C, Bit 3 (see also: Alternate Function)
21 RXD1 SIO COM1 Serial Port, RXD Pin
22 TXD1 SIO COM1 Serial Port, TXD Pin
23 CTSH SIO COM1 Serial Port, CTS Pin
24 RTSH SIO COM1 Serial Port, RTS Pin
25 DCD1 SIO COM1 Serial Port, DCD Pin
26 DSR1 SIO COM1 Serial Port, DSR Pin
27 DTR1 SIO COM1 Serial Port, DTR Pin
28 RI1 SIO COM1 Serial Port, RI Pin
29 RESIN RESET RESET Input
30 TX+ LAN 10BASE-T/100BASE-TX Ethernet Interface, TX+ Pin
31 TX- LAN 10BASE-T/100BASE-TX Ethernet Interface, TX- Pin
32 GND Ground

Table 3: Pinout DIL-64 connector — pin 1 to 32
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3.2 DIL-64 Connector — J1 (2. Part)
mnm-m__

3 RX+ LAN 10BASE-T/100BASE-TX Ethernet Interface, RX+ Pin

34 RX- LAN 10BASE-T/100BASE-TX Ethernet Interface, RX- Pin

35 RESOUT RESET RESET Output

36 VBAT PSP* Real Time Clock Battery Input

37 CLKOUT PSP* Clock Output

38 TXD2 PSP* COM2 Serial Port, TXD Pin

39 RXD2 PSP* COM2 Serial Port, RXD Pin

40 HDMA PSP* USB Host Port- (Interrupt Input on other DIL/NetPCs)

41 HDPA PSP* USB Host Port+ (Interrupt Input on other DIL/NetPCs)

42 DDM PSP~ USB Device Port- (Interrupt Input on other DIL/NetPCs)

43 DDP PSP* USB Device Port+ (Interrupt Input on other DIL/NetPCs)

44 INTH PSP* Interrupt Input 1

45 CS4 PSP* Chip Select Output 4. Physical Address Range
0x7000.0000-0x7FFF.FFFF

46 CS3 PSP* Chip Select Output 3. Physical Address Range
0x6000.0000-0x6FFF.FFFF

47 CS2 PSP* Chip Select Output 2. Physical Address Range
0x5000.0000-0x5FFF.FFFF

48 CSt PSP~ Chip Select Output 1. Physical Address Range
0x4000.0000-0x4FFF.FFFF

49 RDY PSP* External Ready Input

50 RD PSP~ Read Signal, Expansion Bus

51 WR PSP* Write Signal, Expansion Bus

52 SA3 PSP* Expansion Bus, Address Bit 3

53 SA2 PSP* Expansion Bus, Address Bit 2

54 SA1 PSP* Expansion Bus, Address Bit 1

55 SAO0 PSP* Expansion Bus, Address Bit 0

56 SD7 PSP* Expansion Bus, Data Bit 7

57 SD6 PSP* Expansion Bus, Data Bit 6

58 SD5 PSP* Expansion Bus, Data Bit 5

59 SD4 PSP* Expansion Bus, Data Bit 4

60 SD3 PSP* Expansion Bus, Data Bit 3

61 SD2 PSP* Expansion Bus, Data Bit 2

62 SD1 PSP~ Expansion Bus, Data Bit 1

63 SDO PSP* Expansion Bus, Data Bit 0

64 VCC 3.3 Volt Power Input

Table 4: Pinout DIL-64 connector — pin 33 to 64

* Please note: Some pins are called "Product Specific Pins (PSP)". Other mem-
bers of the DIL/NetPC family will differ with these pins from the DNP/9200. All
other pins will have the same primary functions. The DNP/9200 alternate func-
tions (pin 1 to 20) are AT91RM9200-specific.
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3.3 JTAG Connector — J2

You can use an adapter to convert the miniature 2 mm JTAG connector of the DNP/9200
to the common 2.54 mm raster. Then standard JTAG connector modules can be used.

1@ @|2 Iﬁ'
T i H
o0
9/@ @10 EEI

JTAG connector

Figure 3: Position of JTAG connector on the DNP/9200

Pin_|[Name |

1 TDI Test Data In

2 TDO Test Data Out

3 TMS# Test Mode Select
4 GND Ground

5 TRST# Test Reset

6 TCK Test Clock

7 VCC Power (3.3 VDC 1/0O Voltage)
8 RESET# Reset

9 WDDIS# Watchdog Disable
10 GND Ground

Table 5: Pinout JTAG connector
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3.4 JTAG Interface

The JTAG signals of the DNP/9200 connector J2 are directly connected to the JTAG
TAP controller of the AT91RM9200 32-bit ARM-MCU.

JTAG AT91RM9200
TDO 4 | Controller | ARM-MCU
WDDISH mmmmp see Text

Figure 4: DNP/9200 JTAG interface

The WDDIS# input disables the on-board watchdog. This is necessary to access the
16 Mbytes Flash chip over JTAG programming tools.
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3.5 RCM Jumper - JP1

The DIL/NetPC DNP/9200 boot sequence with RCM enabled is similar to the boot pro-
cedure with RCM disabled. Only the first step is different:

1. The DNP/9200 runs the U-Boot boot loader program. This software shows a wait
message over the DNP/9200 COM1 serial interface if RCM is enabled. It is pos-
sible to interrupt the boot process and switch to the U-Boot command line inter-
face. Just hit a key of your terminal emulation program.

2. Without interruption the U-Boot boot loader starts a Linux OS image after the
wait period from the DNP/9200 Flash memory.

This is the DNP/9200 boot sequence with RCM disabled:

1. Direct after power-up, the DNP/9200 runs the U-Boot boot loader program for
some milliseconds. U-Boot initializes the hardware components (hardware init).
With RCM disabled there is no U-Boot text message output over the DNP/9200
COMI serial interface and no boot delay-based wait period. After the hardware
init, the U-Boot boot loader starts the Linux OS image.

2. Linux takes control over the DNP/9200 hardware and runs all necessary proc-
esses for coming up to live.

Figure 5: Position of RCM jumper on the DNP/9200

RCM jumper
Set (default) U-Boot shows wait message over the DNP/9200 COM1 serial interface
Not set U-Boot initializes hardware components without wait message

Table 6: RCM jumper settings
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3.6 Boot Mode Select Jumper — JP2

The boot mode select (BMS) jumper shown in figure 6 is always necessary to enable the
boot process from the on-board 16 Mbytes Flash memory chip.

'

BMS jumper (set)

Figure 6: Position of boot mode select jumper on the DNP/9200

BMS jumper
Set (default) U-Boot boots from DNP/9200 Flash memory chip
Not set Undefined

Table 7: Boot mode select jumper settings
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4 MECHANICAL DIMENSIONS

All length dimensions have a tolerance of 0.5 mm.

82 mm

ww ge

S il 78.74 mm
1.6 mm 1.6 mm
—.
r—1 3
3
22.86 mm

2.62 mm

2.52 mm
Figure 7: Mechanical dimensions of DNP/9200
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