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1 Product Overview

1.1.  Introduction
The IPC/NETARM is an industrial Single Board CongrudromSyslogichased on the EP9315
processor fronCirrus Logic It features an advanced 200MHz ARM920T (ARM9)gassor
core with high performance at low power consumption

Although it is based on a different processor aechire, the IPC/NETARM is a drop-in
replacement for the x86 based IPC/NETIPCs becausesithe same PC/104 bus interface and
also the same connector positions.

The Syslogic IPC/NETARM processor board is alsg/v@milar to the EDB9315A evaluation
board from the processor suppli@irrus Logic Most of the binary operating system images
from Cirrus Logicrun without any modification on the IPC/NETARM.

1.2. Board Features
High-Performance ARM920T Processor Core
- low power industrial processor eliminating the ndedenforced cooling.
- high performance 32-bit 5-stage pipeline ARM9 bapedcessor core
(ARM920T) with Thumb Instruction Set.
- 200 MHz processor clock speed
- 64 Mbyte SDRAM on board
- 16kByte data and 16kByte instruction caches

MaverickCrunch Coprocessor for Fast Math Processing
- single and double-precision integer and floatingnp@rocessing.
- single cycle integer multiply and accumulate (MAC).

PC/104 Bus Interface

- PC/104 bus interface for expansion with standab&iit PC/104
communications and |I/O boards.

- IRQ’s supported.

- DMA supported.

USB 2.0 Full Speed Host
- up to 12 Mbps transfer rate
- 2 Ports, also Low Speed capable.

Graphics LCD & CRT Controller

- Digital Output: up to 1024x768 pixels (XGA) resoiam, 24bit depth.
- Analog Output: standard analog RGB monitor integfac

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 7/59



IPC/NETARM-1A: user documentation
DOC/IPC_NETARM-E; V1.6

Graphics Accelerator
- hardware graphics acceleration engine with blocgycdlock fill and hardware
line draw operations.

Character LCD Interface
- standard 8bit character LCD interface, memory mapimethe system bus.

Serial Ports
- Two serial RS232 ports (COM1 with handshake, COMZ2handshake).
- COM2 can be assembled as a RS485 Port (half-duple>galvanic isolation).

Compact Flash and IDE Interface

- CompactFlash Type | connector for onboard mount&xenpactFlash card
configurable as master or slave IDE device (replgadne of the external IDE
devices).

- standard 44 pin IDE connector (2mm pin raster)tfoo external IDE devices.

10/100baseT Ethernet interface
- on-chip auto negotiation, 10/2100Mbit and Full/H&fiplex.
- separate serial EEPROM containing MAC address.

AC '97 2.1 Compatible Audio Codec
- Stereo Line Input

- MIC Input

- Stereo Line Output

- Headphones Output

PS/2 Keyboard or Mouse Port
- emulated on SPI processor port.

4x4 Keypad Interface
- for low cost user input.

Touch Screen Interface
- support for 4-,5- and 8- wire touch screen panels.

Real Time Clock
- battery backed.

Hardware Watchdog
- configurable for 100 ms or 1.6 s timeout and Nonsk®ble Interrupt (NMI) or

hardware reset activation.

Temperature Supervisor
- temperature supervisor for software controlled powanagement.

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 8/59
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32 pin DIL Socket for SRAM, DiskOnChip, EEPROM

- socket for user installable Socket Memory suppatvarious types and sizes of
32 and 28 pin SRAM, Flash and EEPROM devices armpstting DiskOnChip
2000 and DiskOnChip Millennium products.

- battery backed

Firmware Flash Memory

- 128Mbit (16MByte) Flash for Bootloader, Operatingsgem and File Systems.
(Optional 32Mbit/4AMByte available)

- supports easy firmware update through serial port

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 9/59
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1.3. Board Block Diagram
Due to the high level of peripheral integrationtié EP9315 processor, the NETARM board
has a lot of peripheral connectors.
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o e Ioooooooooccoooooooco 4“.”3 PS/2 Keyboard,
o e |00°0000000000000OOOOOOOOOOOOOOOD 929 " MOUSe
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[ ] | Teee e | Teeee I
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Figure 1 - Board Block Diagram
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1.4. Startup Modes
The NETARM may startup either in “Normal” mode ar ‘iBootloader” mode. Bootloader
mode is intended for updating the on-board firmvfreh (not the Compact flash!).

Boot ROM
(EP9315 hardware)

NO - Normal Operating Mode YES - Bootloader Mode

Bootplug?

N A

Bootloader Code Download to Flash
(e.g. Redboot.bin) over Serial Port COM1

v

Operating System
(e.g. zImage &
ramdisk.gz)

16MByte On-Board Flash

Figure 2 - Startup Modes

1.4.1. Bootloader Mode
Boot Loader mode is invoked when plugging a spe@abt Loader Key (product
code CUB/BOOTPLUG-1A) into the keyboard PS/2 cortnedP3) or when setting
switch S500-5 to ON state. In Boot Loader mode tbatent of the Onboard Flash
may be updated over a serial port connection (COMan a Windows based host
PC.

Figure 3 - Bootplug

Normal operating mode is invoked when no Bootplsgplugged into the keyboard
connector.

Important Note
Please first-pull back theower of the Bootplug when inserting the Bootp
into the PS/2 connector.

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 11/59
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2 Board Description

2.1. Connector and Jumper Positions
The NETARM board hardware can be configured by jerap The jumper and connector
locations are shown in the board layout drawifigiyre 4 - Board Layout).

Important Note
Always check the jumper configuration of a frestdgeived board to comply with yc
system requirements before applying power, othenthie system may get damage
may fail to operate.
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Figure 4 - Board Layout
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2.2. EP9315 Processor Details
The Cirrus EP9315 system-on-chip processor hasila ibu32bit ARM920T core with a
memory management unit and 16kB instruction cacltel®kB data cache. The processor can
also work in 16Bit mode (ARM Thumb Instruction Séb) provide higher code density and

lower program space requirements.

Communications

~ A 7 T
3 (3) | Serial
USB Spni UARTs. B  Audio
Hosls with IrDA Interface

e [
.L” S i Bri:ij_]E — . In1Ererl.,

MaverickCrunch™ Engine

ARMA20T

D-Gache | I-Cache
16 KB 16 KB

MmMu

MaverickKey™ X
I

aoepaju|

Bool ROM Conlroller

SRAM
Flash &
PCMCIA I/F

Graphics

Engine

|

Memory & Sturag;a

Figure 5 - CPU Block Diagram

The MaverickCrunch is a DSP engine that enhancesARM920T core with fast floating
point arithmetics.
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3 Board Initialization Sequence

3.1. General
The IPC/NETARM does not provide a system BIOS (Bakiput Output System)
like the x86 architecture based boards do. It is thooloader or the operating
system’s task to initialize the hardware periphsral

Important Note
Some bootloaders or OS’s available from Syslogighinhave already implemented
initialisation sequences. But if you plan to useiryown boot code or bootloader,
must assert that your code executes the necessdiglization before using tl
peripherals.

The following instructions only detail the initiaktion requirements for the external
peripherals added by Syslogic. For initializatioegquirements of the internal CPU
peripherals, please consult the EP9315 User’'s Glifle

3.2. Setup Memory Timing
Each different memory bank has its own bus acdéessg requirement and thus it is important
to set up the static memory controller (SMC) fooger timings (i.e. wait states) before
accessing that bank. Each memory bank can be pnoged individually through its SMC
configuration register. Please see the EP9315 &J§aride [1] page 489 for the register layout
of the SMC configuration register.

The wait state generator of the SMC is clocked fthensystem’s FCLK and therefore all wait
state settings of the SMC registers rely on thesehd=CLK frequency. The following table

details the recommended SMC configuration regigstdues that need to be programmed to
access each memory bank, given a maximum allowstérsy-CLK of 200 MHz.

Important Note
All software images downloadable from CIRRUS (&€mbedded Linux, Windows (

or ECOS) are configured for FCLK=200 MHz and tha$yaun on the IPC/NETARN
1A,

IPC/NETARM-1AE (industrial grade) has a maximum allowed FCLKL84 MHz, st
you need to reconfigure that clock setting in safsy i.e. you are not allowed to run
binary images provided from CIRRUS directly on lRE/NETARM-1AE.

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 14/59
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3.2.1. Memory Banks with adjustable Wait States
The following table details the memory banks Ondl & with adjustable wait states. You must
program the “Required Values” into the SMC regidbefore using each of the following
memory banks.

Register Setup Registt | Required Size RD*/ Remarks

Name Address Value WR*

SMCBCRO | 0x8008'0000 | 0x1C00'1DC1 | 16bit 150n$” | Bursts allowed
SMCBCR6 160n&

FLASH

SMCBCR1 | 0x8008'0004 | 0x0000’05C1 | 8bit 150n$” | Burst not allowed
SRAM 160n§

@ |PC/NETARM-1A (commercial temp.) with 200MHz systelock.
@ |PC/NETARM-1AE (industrial temp.) with 184MHz sesh clock.

Table 1 - Mem. Banks with Adjustable Wait States

3.2.2. Memory Banks with fixed Wait States
Memory Bank 2, 3 and 7 have an external WAIT STAJeRerator that is hard coded into the
glue logic of the NETARM board. Thus the WAIT STASBf these memory bank does not
correspond to the settings of the corresponding BUIRX register and can not be adjusted.
Nevertheless, the SMCBCRXx registers must be progesnwith the following required
register values (i.e. the memory access lengthnhitst be programmed to 8 or 16 bits).

Remarks

Register
Name

Setup Registt
Address

Required Size RD*/

Value

WR*

SMCBCR2

0x8008'0008

0x0000°'FD21

8bit

590ns

Bursts not allowed

PC/104
8hit

SMCBCR3 | 0x8008’000C | 0x1000'FD21 | 16bit 315ns Bursts not allowed
PC/104

16bit

SMCBCR3 | 0x8008’001C | OX0000'FD21 | 8bit 1000ns | Bursts not allowed
Character
LCD

8bit

Table 2 - Mem. Banks with fixed Wait States

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 15/59
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3.3. Disable DMA Acknowledge
The DMA signal lines of the NETARM are multiplexesith the general purpose
port E (GPIOE). As a default after power-up, thelGE function is selected and the
pins are set to input with a high/active signaltstarhis sets the DMA acknowledge
signal on the PC/104 bus active and the non-DMA1®@/bus slaves do not respond
to bus accesses.

So we must deactivate the DMA acknowledge signdbtedoing non-DMA PC/104
bus accesses. The following registers have to bitewmr for disabling the DMA
acknowledge.

<>
L

Register Setup Registt | Requirement | Remarks

Name Address

PBDDR 0x8084'0014 | Bit0=1 Enable output on EGPIO8
PBDR 0x8084'0004 | Bit0=0 Disable DMA Acknowledge

Table 3 — Disable DMA acknowledge

3.4. Setup STOP and READY LED status
The STOP and READY LEDs are also routed to the B€Hus connector and might influence
the behavior of some expansion boards. So it isdatany to set them to a well defined state.

Register Setup Registt | Requirement | Remarks

Name Address

Control 0x2000'8201 | Bit4=1 Disable STOP* (red LED disabled)
Register

Setup 0x2000'8205 | Bit7=1 Enable READY (green LED enabled)
Register

Table 4 — Setup of Stop and Ready signals

Important Note
These registers must be accessier the memory timings are set up.

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 16/59
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3.5. Pseudocode for Initialization
The following code shows a possible initializateeguence for the peripherals discussed in the
previous sections.

C-Style Pseudocode for System Initialization

unsigned char bval;
unsigned long Ival;

[* PROTOTYPE FUNCTIONS */

mem_long_write(unsigned long address, unsigned diaa);
mem_long_read(unsigned long address, unsigned*ttatg);
mem_byte write(unsigned long address, unsignedddtay;
mem_byte read(unsigned long address, unsigneddats);

[* SETUP PC/104 MEMORY TIMINGS */
mem_long_write(0x80080008,0x0000FD21);
mem_long_write(0x8008000C,0x1000FD21);

/* SETUP FLASH MEMORY TIMINGS */
mem_long_write(0x8008’0000,0x1C00'1DC1);

/* SETUP SRAM MEMORY TIMINGS?*/
mem_long_write(0x8008’0004,0x0000'05C1);

[* SETUP TEXT LCD MEMORY TIMINGS */
mem_long_write(0x8008’001C,0x0000'FD21);

/* DISABLE DMA-ACK -> set ISA_AEN low */
mem_long_read(0x80840014,&lval);
mem_long_write(0x80840014,Ival|0x01);
mem_long_read(0x80840004,&lval);
mem_long_write(0x80840004,Ival&(~0x01));

/* CLEAR STOP BIT (CLEAR RED LED) */
mem_byte read(0x20008201,&bval);
mem_byte write(0x20008201,bval&~0x10);

[* SET READY BIT (SET GREEN LED) */
mem_byte read(0x20008205,&bval);
mem_byte write(0x20008205,bval|0x80);

Table 5 - Pseudocode for System Initialization

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 17/59
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4 Memory Resources

4.1. Overview
The NETARM has one unified memory space (UMA) fbidi#ferent peripherals and memory
types. This memory space has 32 address linesantithal of 4 GigaBytes addressable. Note
that the most significant address bits are decaatedchip select signals and are referred to as
CSx (i.e. CS2 stands for address range 0x2000'6082FFF'FFFF).

Unlike the x86 architecture that has two differemmory access modes (/O or Memory
access), the ARM has just one single address spheee all system resources are mapped
into.

4.2. Memory Map
The “Static Memory Controller” of the EP9315 pras@scontrols the memory timings and can
be set up differently for each CSx memory banksTdgtup has been done for the operating
systems that are supported by Syslogic. So theviiillg information will mainly be of use for
porting a new operating system to the IPC/NETARM d¢mard. In general, see chapter 12
(page 479ff) of the EP9315 Users Guide [1] for pangming information concerning the static
memory controller.

The IPC/NETARM has the following memory map.

Physical Address Device / Register Remarks
0x0000'0000.. OxO00FF'FFFF FLASH Memory 16 MByte
0x1000'0000.. 0x1007'FFFF SRAM Socket Memory Max. 512kByte
0x2000'0000.. Ox2FFF'FFFF PC/104 8bit IO & Memory See 4.5.2
0x3000'0000.. Ox3FFF'FFFF PC/104 16bit IO & Memory See 4.5.2
0x6000'0000.. Ox60FF'FFFF FLASH Memory 16 MByte

(mirrored CSO0)
0x7000'0000.. 0x7000°0001 LCD Interface (8bit character LCL See 5.1

0x8000'0000.. Ox8FFF'FFFF CPU Configuration Registers See [1]
0xC000'0000.. OxC3FF'FFFF SDRAM 64Mbytes
All other addresses Reserved

Table 6 - Physical Memory Layout
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4.3. Flash Memory
The NETARM firmware flash is 16MBytes in size aredmapped to memory bank CS0 and
CS6 (mirrored). It is accessed with 16bit (HALF WDRlJata bus operations.

4.4. SRAM Socket Memory
The NETARM features a DIL32 socket for user ind@igamemory devices like SRAM,
NVRAM, EEPROM, Flash and DiskOnChip products. Supgub devices and corresponding
configuration is listed in the table below, maximuwocess time allowed is 150 ns for all
devices. The SRAM can be backed-up with by bafi@ryonvolatile SRAM configuration.

Important Note
Do not insert devices not listed. This could dantagehardware.

Important Note
When inserting a 28 pin device into the 32 pin sbckin 1 of the 28 pin device m
be positioned at pin 3 of the DIL32 socket, otheaithe hardware may get damage

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 19/59
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Memory Manufacturer and Order Code J1 Setting 13 Setting
Type (pins 8,9,10,12 only)
SRAM Static RAM (5V) 5V, Battery Backup enabled
128k x 8 Samsung: K6X1008C2D-DB7( 8-10 1-3, 2-4, 5-6, 8-1(
Hitachi: HM628128BLP-7
STMicro: M68AF127BL70B6
512k x 8 Samsung: K6T4008C1C-DB7C 8-10 1-3, 2-4, 5-6, 7-8
Hitachi: HM628512BLP-7
Mitsubishi: M5M5408AP-70L
NVRAM Nonvolatile RAM (5V) 5V, Battery Backup disabled
32k x 8 ZMD: U637256DC70 9-10 1-3, 2-4, 5-6, 8-1(
32k x 8 Simtek: STK16C88-W45 9-10 1-3, 2-4, 5-6, 8-1(
NVRAM Nonvolatile RAM (3.3V) 3.3V, Battery Backup disabled
128k x 8 Simtek: STK16CA8-W45 10-12 1-3, 2-4, 5-6, 8-1(
EEPROM EEPROM (5V) 5V, Battery Backup disabled
32k x 8 Atmel: AT28C256(E)-15PC 9-10 1-3, 2-4, 5-6, 8-1(
Catalyst: CAT28C256(H)P-15
Hitachi: HN58C256AP-10
Xicor: X28C256P-15
64k x 8 Catalyst: CAT28C512(H)P-15 9-10 1-2, 3-5, 4-6, 8-1(
SST: SST29EE512A-90-4C-PI
Xicor: X28C512P-15
128k x 8  Atmel: AT28C010(E)-15PC 9-10 1-2, 3-5, 4-6, 8-1(
SST: SST29EE010A-120-4C-
PH
Xicor: X28C010D-15
Flash Flash Memory (5V) 5V, Battery Backup disabled
128k x 8 AMD: Am29F010B-90PC 9-10 1-2, 3-5, 4-6, 8-1(
Atmel: AT29C010A-15PC
SST: SST39SF010-90-4C-PH
512k x 8 AMD: Am29F040B-90PC 9-10 1-2, 3-5, 4-6, 7-8
Atmel: AT29C040A-15PC
SST: SST39SF040-90-4C-PH
Flash Note: PLCC32 to DIL32 socket 5V, Battery Backup disabled
converter required
512k x 8 Fujitsu: MBM29F040C-90PD 9-10 1-2, 3-5, 4-6, 7-8
ST: M29F040-90K1
DOC DiskOnChip (5V) 5V, Battery Backup disabled
DiskOnChip M-Systems: MD2200-Dxx 9-10 1-2, 3-5, 4-6, 8-1(
2000
DiskOnChip M-Systems: MD2800-Dxx 9-10 1-2, 3-5, 4-6, 8-1(
Millennium

Table 7 - Socket Memory Configuration
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4.5. PC/104 Bus Interface

4.5.1. General
The PC/104 bus interface of the NETARM allows exgiam with a wide range of I/O and
communications boards.

The electrical specification for the PC/104 expandius is identical to the x86 PC ISA bus.
The mechanical specification allows for the verynpact implementation of the ISA bus. The
bus interface is described in the IEEE 996 and©8tndards documentation.

Basically, the PC/104 bus allows multiple periphdraards in a 3.6 inch by 3.8 inch form
factor to be added in a self-stacking bus. Sineeelbctrical specification is identical (except
for drive levels) to a standard PC ISA bus, stathigzripherals such as COM ports, Digital
I/0O, Ethernet ports, and LCD drivers may be addssily

4.5.2. PC/104 Memory Map
The x86 architecture has different bus timingsit®tSA (I/O or Memory) bus accesses, and it

has also different timings for 8 or 16 bit datansfers. So, PC/104 peripherals can be accessed

in the NETARM physical address space in one of fmdress ranges depending upon whether
they are emulating an x86 Memory or 1/O cycle arftetlier it needs to be a 8-bit or a 16-bit
data access.

VA
VA

Type Physical Address Device / Register Remarks
8Bit I/O 0x2000°0000.. 0x2000’7FFF PC/104 32 KBytes
0x2000'8000.. 0x2000'801F Reserved
0x2000'8200.. 0x2000’820F Board System Registers (no PC/104 16 Bytes
0x2000°8210.. 0x2000'821F Reserved
0x2000°8220.. 0x2000’82FF PC/104 256 Bytes
0x2000'8300.. 0x2000'9FFF Reserved
0x2000°A000.. 0x2000'FFFF PC/104 24 KBytes
8Bit MEM 0x2200'0000.. Ox22FF'FFFF PC/104 16 MBytes
16Bit I/O 0x3000'0000.. O0x3000’7FFF PC/104 32 KBytes
0x3000°8000.. O0x3000'9FFF Reserved
0x3000’A000.. O0x3000'FFFF PC/104 24 KBytes
16Bit MEM 0x3200°0000.. Ox32FF'FFFF PC/104 16 MBytes

Table 8 - PC[104 address space

I/0 cycles on the PC/104 expansion bus strobe reitbB# or IOW#, while Memory cycles
strobe the (SY)MEMR# or (S)MEMW# signals.

For example, an IPC/DIO32 peripheral board (8kat'C/104 module) can be jumper-selected
to the base address 0x200, which would corresporai 86 PC 1/0 base address of 0x200.
Since this is an 8-bit peripheral, this device mhestaccessed on the NETARM at the physical
base address of 0x2000'0200.
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The NETARM board is not fully IEEE 996.1 (PC/104nmpliant. The following restrictions

and differences to the IEEE 996.1 specificationapp

- connector and mounting holes are compatible butbth&d dimensions are
bigger (100 x 120 mA)

- The ENDXFER?* signal is not monitored on the NETARMard which results in
standard transfer cycle for the requested ‘zerotstaie’ cycle.

- IRQ3, IRQ4 and IRQ14 are not supported

- Only DMA Channel 2 (DREQ2 & DACK?2) is supported.|Alther DMA
channels are not supported.

The bus connector pinout is shown in Table-4BC/104 Bus Connectors PA/PB, PC/PD
For single board applications only the power pinsutd be connected. See paragraph 6.1 for
electrical specification.

4.5.3. PC/104 IRQ interrupts
The IRQ interrupt inputs from the PC/104 bus slaaes connected to the EP9315 general
purpose port F (GPIO F, alternate function PCMCIM)e signal mapping for these interrupts
is the following:

PC/104 IRQ EP9315 Pin VIC Int. Nr. Port F Bitmask
IRQ5 Port F[Bit 0]/WP 19 0x01
IRQ6 Port F[Bit 1]/MCCD1 20 0x02
IRQ7 Port F[Bit 2]/MCCD2 21 0x04
IRQ9 Port F[Bit 3]/MCBVD1 22 0x08
IRQ10 Port F[Bit 4]/MCBVD2 47 0x10
IRQ11 Port F[Bit 5]/VS1 48 0x20
IRQ12 Port F[Bit 7]/VS2 50 0x80
IRQ15 Port F[Bit 6]/READY 49 0x40

Table 9 - PC/104 IRQ pins

The interrupt properties of GPIO port F pins ardividually configurable. Please see the
EP9315 User’s Guide ([1] chapter 28) for detaildtmminterrupt configuration register.

4.6. Board System Registers
The Board System Registers are mapped into thel/8bddress window of the PC/104 bus.
These registers must not be confused with the iateARM CPU System Registers that
configure the ARM CPU and its internal peripherals.

The Board System Registers can be used to accefigloe various peripherals that are not
integrated into the EP9315 processor chip.
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Y YyINVs

Address Device / Register Remarks
0x2000'8200 Status Register

0x2000'8201 Control Register

0x2000’'8202 Function ID Register =0x59
0x2000°8203 Reserved

0x2000'8204 Option ID Register =0x84

0x2000’'8205

Setup Register

0x2000'8206

Revision ID Register

0x2000’'8207

Reserved

0x2000'8208

Reserved

0x2000'8209

Reserved

0x2000’820A

Boot Mode Input Register

0x2000'820B

12C Register

0x2000'820C

0x2000'820F

© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch
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Status Register

Reading I/0 Register 0x2000_8200:

D7 D6 D5 D4 D3 D2 D1 DO
OVERTMP* | LOBAT* 1 WDG* 1 1 ERRINT* 1
Description:

- ERRINT*: Error Interrupt Status
0 = Error Interrupt pending on this module
1 = no Error Interrupt pending on this module
(state of PC/104 bus signal ISA_IOCHCK#)
- WDG*: Watchdog Status Flag (persistent after boaset)
0 = Watchdog has timed out
1 = Watchdog running or disabled
Reset by issuing a hardware reset (see regie4i8)
- LOBAT*: Battery Status Flag
0 = Battery voltage low
1 = Battery voltage ok
- OVERTMP*: Temperatur Sensor Status Flag
0 = programmed temperatur limit reached
1 = temperatur ok (below limit)
Writing I/O Register 0x2000_8200:

D7 D6 D5 D4 D3 D2 D1 DO
Reserved reserved Reserved reserved Reserved ewservreserved reserved
Description:

- reserved: reserved, always write O
© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 24/59
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Control Register

Reading I/0 Register 0x2000 8201

VA
VA

D7 D6 D5 D4 D3 D2 D1 DO
TRIGGER WDTRIG | WDNMI STOP* | TRIGSRC 1 0 1
Description:

- TRIGSRC: NETARM TRIGGER Signal Source Select

0 = hardware timer (RTC clock, 32kHz)

1 = software timer
- STOP*: NETARM STOP* Signal State

0 = STOP* inactive (high)

1 = STOP* active (low)
- WDNMI: Watchdog action Select

0 = Watchdog timeout activates hardware reset

1 = Watchdog timeout activates Non Maskable Inipt
- WDTRIG: Watchdog Trigger

any state change triggers the watchdog (timeesét)
- TRIGGER: Direct Control for NETARM TRIGGER* Signal

0 = TRIGGER* Signal low

1 = TRIGGER* Signal high
Writing I/O Register 0x2000_8201:

D7 D6 D5 D4 D3 D2 D1 DO
TRIGGER| WDTRIG | WDNMI STOP* | TRIGSRC reserved reserved resdrv
Description:

- TRIGSRC: NETARM TRIGGER* Signal Source Select

0 = hardware timer

1 = software timer
- STOP*; NETARM STOP* Signal State

0 = STOP* inactive (high)

1 = STOP* active (low)
- WDNMI: Watchdog action Select

0 = Watchdog timeout activates hardware reset

1 = Watchdog timeout activates Non Maskable Inipt
- WDTRIG: Watchdog Trigger, state change triggers wetchdog
- TRIGGER: Direct Control for NETARM TRIGGER* Signal

(if enabled by TRIGSRC bit in Control Register)

0 = TRIGGER?* Signal low

1 = TRIGGER* high
© Syslogic Datentechnik AG, Switzerland, http://www.syslogic.ch 25/59
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TRIGSRC TRIGGER* Source

Square Wave Output (32kHz) of Real Time Clock Devio TRIGGER* output

1 TRIGGER bit directly controls the TRIGGER* output

Table 11 - Trigger* Source Selection

Function ID Register

Reading I/0 Register 0x2000_8202:

D7 D6 D5 D4 D3 D2 D1 DO
FID7 FID6 FID5 FID4 FID3 FID2 FID1 FIDO
Description:

- FID7..0:  Function ID
0101°'1001 (59H) = general NETARM board,
subtype defined by Option ID Register

Writing I/O Register 0x2000_8202:

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved Reserved eadservreserved reserved
Description:

- reserved: reserved, always write O

Option ID Register

Reading I/0 Register 0x2000_ 8204

D7 D6 D5 D4 D3 D2 D1 DO
OPT7 OPT6 OPT5 OPT4 OPT3 OPT2 OPT1 OPTO
Description:

- OPT7..0: Option ID
1000°0100 (84H) = IPC/NETARM-1A version

Writing I/O Register 0x2000_8204:

D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X
Description:

- xxxxxxxx: Writing data A5H invokes a complete hardwe reset (also
clearing the Watchdog timeout status bit)
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Setup Register

Reading I/0 Register 0x2000_8205:

YA
VA

D7 D6 D5 D4 D3 D2 D1 DO
READY WDEN 0 0 0 0 0 0
Description:
- WDEN: Watchdog Enable
0 = Watchdog disabled
1 = Watchdog enabled (running)
- READY: NETARM READY Signal State
0 = READY inactive
1 = READY active
Writing I/O Register 0x2000_8205:
D7 D6 D5 D4 D3 D2 D1 DO
READY WDEN reserved reserved Reserved reserved rvexde reserved
Description:
- reserved: reserved, always write O
- WDEN: Watchdog Enable
0 = Watchdog disabled (cannot be disabled whilening)
1 = enable Watchdog
- READY: NETARM READY Signal State
0 = deactivate READY
1 = activate READY
Revision ID Register
Reading I/0 Register 0x2000_8206:
D7 D6 D5 D4 D3 D2 D1 DO
RID7 RID6 RID5 RID4 RID3 RID2 RID1 RIDO
Description:

RID7..0:Revision ID

xxH=Logic Design revision ID (se&able 43 - Hardware Revision State

Important Note
This document always covers the latest producsi@vilisted inTable 42.
Please contact the manufacturergechnical support for upgrade options.
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Writing I/O Register 0x2000_8206:

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved Reserved adservreserved reserved
Description:

- reserved: reserved, always write O
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Boot Mode Input Register

Reading I/0O Register 0x2000_820A:

D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 BM1 BMO
Description:

- BM1..0: Boot Mode Inputs
0 = reserved (Factory Diagnostic Mode)
1 = reserved
2 = Boot Loader Mode
3 = normal Operating Mode

Writing I/O Register 0x2000_820A.:

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved Reserved reserved Reserved adservreserved reserved
Description:

- reserved: reserved, do not write
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12C Register (for temperatur sensor control)

Reading I/0O Register 0x2000_820B:

D7 D6 D5 D4 D3 D2 D1 DO
SCLO SDAO SCL SDA 1 1 1 1
Description:
- SDA: Data Port Pin State
0 = Pin State = Low
1 = Pin State = High
- SCL: Clock Port Pin State
0 = Pin State = Low
1 = Pin State = High
- SDAO: Data Port Output Latch State
0 = Output Latch State = Low
1 = Output Latch State = High (Open Collector)
- SCLO: Clock Port Output State
0 = Output Latch State = Low
1 = Output Latch State = High (Open Collector)
Writing I/O Register 0x2000_820B:
D7 D6 D5 D4 D3 D2 D1 DO
SCLO SDAO X X X X X X
Description:
- SDAO: Data Port Output Latch
0 = QOutput Latch State = Low
1 = Output Latch State = High (Open Collector)
- SCLO: Clock Port Output

0 = QOutput Latch State = Low
1 = Output Latch State = High (Open Collector)
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5 Peripheral Connectors

5.1. General Remarks
The EP9315 system-on-chip processor assembledcedP@/NETARM boards integrates most
peripheral devices (e.g. graphics controller, $griats, USB ports) that make up the system.
Thus, the “EP9315 User’s Guide [1] is a valuablarse of information for programming the
NETARM board peripherals. The following sectionslabs mainly the external peripherals
added by the board manufacturer and thus not testin the “EP9315 User’'s Guide”.

5.2. Temperature Sensor
The Temperature Sensor is an LM75 compatible chigrammable through théd board
system register (see 4.5.3). This register hosts’@ data lines. The protocol of th&Cl bus
specification must be programmed completely inveafe. Please ask the board manufacturer
for sample code. For detailed programming inforovatiplease refer to the National
Semiconductor LM75 datasheet or similar documemtatiPower on default setting for
OVERTMP* signal mapped to the STATUS board regigsee 0) is 80°C chip temperature.

5.3. Watchdog
The watchdog is disabled by default at poweron emgt be enabled by the application
program (WDGEN bit). If watchdog programming is dofiom application software level,
before enabling the watchdog by setting the WDHNnbthe NETARM Setup Register, the
watchdog action (RESET or NMI) must be programmmethe NETARM Control Register (bit
WDNMI).

Trigger
WDTRIG 99

Enable

A
WDGEN Watchdog

Timeout
Write OXA5 to Reset
Option ID Register,

If RESET activation is selected, the watchdog gatesra hardware reset if it is not triggered
within the configured timeout window by writing tM¢DTRIG bit in the NETARM Control
Register. The application must check the WDG* hitthe NETARM Status Register upon
startup to identify the Watchdog as the sourcenefreset, and it must issue a hardware reset
(by writing the value Oa5h to the NETARM Option IRegister) to clear the WDG* flag.
Otherwise the system resets again as soon as ttuhildg is started.

Hardware
Reset

Figure 6 - Watchdog Block Diagram
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RV

If NMI activation is selected, the watchdog genesat Non Maskable Interrupt to the
processor if it is not triggered within the configd timeout window by writing the WDTRIG
bit in the NETARM Control Register.

Important Note
The NMI interrupt is a feature from the x86 basedcpssor world and has no dii
match on ARM based processors. For reasons of bmmampatibility we still call thi
interrupt NMI on the NETARM board. The NMI is rodtdo INT1 of the EP931
processor, and INT1 must be set up correctly talleatine request.

The NMI is routed to the INT1 Pin of the EP9315q@ssor. You must set up the INT1 pin to
handle the NMI Interrupt according to the EP931814sGuide [1].

The NMI routine must check the WDG* bit in the NERM Status Register to identify the
watchdog as the source of the NMI, and it mustassihardware reset (by writing the value
Oa5h to the NETARM Option ID Register) to clear W®G* flag. Otherwise the NMI routine
is entered again as soon as the watchdog is started

Sample code showing the initialization and trigggriof the watchdog is available from
Syslogic.

5.4. 8-Bit Character LCD Interface
This Interface allows to connect a HD44780 (HitaCbntroller) based 8 Bit Character LCD to

the NETARM without any external drive requirement®he following table details the
connector layout:

Pin Number Signal Pin Number Signal
1 GND 2 +5Vce
3 CTR 4 RS
5 R/Wn 6 E
7 SDO 8 SD1
9 SD2 10 SD3
11 SD4 12 SD5
13 SD6 14 SD7
15 Vcc LED 16 GND

Table 12 — Char. LCD Connector P504 (Header 2.54mm)
The CTR (Contrast) Pin is driven by the PWM gerar@WMOUT, Pin U16) of the EP9315

processor that is averaged to a DC bias voltage eviternal circuitry. The NETARM is tested
with at least the following character LCD’s:
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Manufacturer & Model Type Size

OPTREX C-51848NFQJ-LG-ACN 2x16 Chars, STN transm., GREI 122x44mm

Table 13 — Tested Character LCD’s

Please contact the manufacturer of the NETARM bdéarén up-to-date list of recommended
and tested Character LCD displays and for samplde cthat implements the LCD
programming. Display programming can be accomptistieough the following register set
that is available in the NETARM memory map.

Address Device / Register Remarks
0x7000'0000 Command Register RS signal low
0x7000'0001 Data Register RS signal high

Table 14 — Character LCD Registers

5.5. I*C Interface
The FC Bus Interface is available on Connector P201. dlbek (SCL) and data line (SDA)
can be read or driven from the Board System Regid®C Register” (see 4.5.3). Note that the
LM75 system temperature sensor and the RTC (ne& Glock) are also connected on th@ |
Bus.

The LM75 occupies the addresses 0x90h and 0x9lheobus, the RTC reserves 0xD0Oh and
0xD1h.

Important Note
When using the’C bus, always be aware of the fact that i@ bus addresses 0x9
0x91h, 0xDOh and 0xD1h are reserved by the on-bsangerature sensor and RTC

Pin Number Signal Remarks
1 12C DATA (pulled-up 3.3V)
2 I12C CLOCK (pulled-up 3.3V)
3 +3.3V (optional +5V available) 50mA max.
4 GND

Table 15 - I°C Connector P201 (Molex)
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5.6. VGA Interface
The VGA signals are available on the High DensitpUB15 connector P1 for direct
connection of VGA compatible monitors. The sigrale also available on the internal header
P2 for special expansion boards that may converMiBA signals into other display standards
(e.g. PAL/NTSC or digital TFT).

Device Connection

Pin Number Signal Remarks
1 RED
2 GREEN
3 BLUE
4 -
5 GND
6 GND
7 GND
8 GND
9 +5V not fused
10 GND
11 =
12 DDC Data
13 HSYNC
14 VSYNC
15 DDC Clock

Table 16 - VGA connector P1 (DSUB15HD)

Pin Number Signal Pin Number Signal

1 RGB: TV_RED 2 RGB: TV_GREEN

SVHS: C (Chrominance) SVHS: Y (Luminance)

3 RED 4 GREEN

5 BLUE 6 GND

7 Dot Clock 8 GND

9 HSYNC 10 VSYNC

11 DDC Data 12 DDC Clock

13 RGB: TV_BLUE 14 CVBS: Composite Video

Table 17 — VGA internal header P2 (2x7/2x5 pin)
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Important Note
Be careful when using the VGA or video signals apamsion boards. Special des

and layout precautions must be met for these hpged analog signals.
Maximum cable length allowed for VGA connectiorls m.

Use high quality VGA cables (with coaxial wires RGB signals) for maximum EMI

protection.

Note

The NETARM-1A does not have Dot Clock andie® outputs, therefore these sig
are unconnected on the 2x7 pin header (pins 12141

5.7. TFT Data Interface

The TFT interface consists of a 31-pin header dflatvs to connect 18-bit colour TFT’s with
TTL signal levels. Also included is a TFT-Inverteonnector with brightness control output
and a configuration switch.

<>
L

Pin Number Signal Pin Number Signal
1 GND 2 CLK
3 HSYNC 4 VSYNC
5 GND 6 REDO
7 RED1 8 RED2
9 RED3 10 RED4
11 RED5 12 GND
13 GREENO 14 GREEN1
15 GREEN2 16 GREEN3
17 GREEN4 18 GREENS5
19 GND 20 BLUEO
21 BLUE1 22 BLUE2
23 BLUE3 24 BLUE4
25 BLUES 26 GND
27 BLANK 28 +3.3V
29 +3.3V 30 HMODE
31 VMODE

Table 18 — TFT panel connector P503 (31 pin)

Pins 30 and 31 of the TFT connector P503 are caeddo the inverter configuration switch
S500 (pin 3 and pin 4) and might be used configheeT FT scan direction input.
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5.8. TFT Inverter Interface

Switch Number  Signal Remarks
1 SW1
2 SW2
3 HMODE pull-up 3.3V
4 VMODE pull-up 3.3V
5 BMO pull-up 3.3V
6 Do not use

Table 19 — TFT inverter configuration switch S500

SW1 and SW2 connect directly to the inverter cotoreP505 (pin7 and pin8) and may pull
down these pins to ground if enabled. When theespnding switches are set to off, these
pins are floating.

BMO is the boot mode selector switch. It can bedusstead of a CUB/BOOTPLG bootloader
key to set the IPC/NETARM in bootloader mode. ¥ thwitch is set to ON state, bootloader
mode is enabled.

Pin Number Signal Remarks

1 +5V VCC Inverter Power

2 +5V VCC Inverter Power

3 GND

4 GND

5 LCD Enable (TTL) Inverted EGPIO1:

6 LCD Brightness (PWM 0..5V) Brightness Contrc|
from raster engini

7 SW1

8 SW2

Table 20 — TFT inverter connector P505 (1x8)

Pin 5 (LCD enable) of the TFT inverter connetocasnected to the inverted EGPIO13 signal
of the EP9315 processor. Pin 6 (LCD Brightnesgjrigen by the averaged PWM brightness
control raster engine output (BRIGHT pin).

Note
The NETARM-A can power an external inverter board for TFT CGpplications
Maximum available current is 2.2 Amperes (at 5V).
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5.9. TFT Touch Screen Interface
The EP9315 CPU supports 4-,5- and 8- wire resistiveh screens. The IPC/NETARM board
brings these signals to the P502 connector:

Pin Number Signal Remarks
1 YP Y-Axis positive
2 SYP Sense Y-Axis positive
3 SYM Sense Y-Axis negative
4 YM Y-Axis negative
) XM X-Axis negative
6 SXM Sense X-Axis negative
7 SXP Sense X-Axis positive
8 XP X-Axis positive

© Syslogic Datentechnik AG, Sw
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5.10. IDE/CompactFlash-Interface
The IDE interface will allow a standard connectionan external, ATAPI compliant device.
That is to say, the IDE interface can be connetdeaff the shelf CD-ROM, DVD-ROM and
hard disk drives. The IDE interface provided om tEDB9315 supports the following
operating modes:

* PIO Mode 4
¢ Ultra DMA Mode 2

The IDE interface supports 2 external devices single connector, one configured as master
the other as slave. Alternatively one external devhay be replaced by an on board pluggable
CompactFlash card. The IDE Interface supports dfbjit devices.

The IDE interface provides the following jumper figaration options:

Configuration Options

Jumper Configuration Remarks
Ji Pin 2-4 open = on board CompactFlash is slave don’t care if only
Pin 2-4 closed = on board CompactFlash is master external devices

are connected.

Table 22 - IDE Configuration Options

Device Connection
External IDE devices are connected through theddath 2x22 pin header P7.
A Compact Flash card may be directly plugged in ¢lneboard Compact Flash
connector P300.

Pin Number Signal Pin Number Signal
1 RST* 2 GND
3 HD7 4 HD8
5 HD6 6 HD9
7 HD5 8 HD10
9 HD4 10 HD11
11 HD3 12 HD12
13 HD2 14 HD13
15 HD1 16 HD14
17 HDO 18 HD15
19 GND 20 nc
21 nc 22 GND
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23 HIOW* 24 GND
25 HIOR* 26 GND
27 IOCHRDY 28 GND
29 nc 30 GND
31 IRQ 32 I0CS16*
33 HA1 34 PDIAG*
35 HAO 36 HA2

37 HCSO0* 38 HCS1*
39 DASP* 40 GND
41 +3.3V 42 +3.3V
43 GND 44 nc

Table 23 - IDE Connector P7 (2x22 pin)

Important Notes
Do not connect 2 external devices and a CompashFard together. This may dam
the system and the IDE devices.
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5.11. Serial Ports - COM1 & COM2

Two serial ports are available. Serial Port COM1aifS232 port with handshake signals.
COM2 can be assembled as RS232 or RS485 port agindb support handshake signals.

RS232 is the standard assembly for COM2.

The serial ports can be programmed by accessingJ&RT system registers in the “CPU
Configuration Register” address space. See the EP@atasheet for details on programming
the serial ports. Please note that UART2 is nottional on the IPC/NETARM boards.

Important Note

COM1 equaldUART1, butCOM2 equaldUARTS3 in the EP9315 datasheet.

Device Connection

The Serial Port COM1 (UARTL1) is available on theéeimal header P5.
The Serial Port COM2 (UART3) is available on theeimal header P6.

VA
RV

COM1 RS232
Pin Number Signal Pin Number Signal
1 DCD* 2 DSR*
3 RXD 4 RTS*
5 TXD 6 CTS*
7 DTR* 8 RI*
9 GND 10 +5V (not fused)

Table 24 — RS232 Serial Port COM1 P5 (2x5 pin)

COM2 RS232 (STANDARD ASSEMBLY)

Pin Number Signal Pin Number Signal
1 Nc 2 Nc
3 RXD 4 Nc
5 TXD 6 Nc
7 Nc 8 Nc
9 GND 10 +5V (not fused)

Table 25 — RS232 Serial Port P6 (2x5 pin)

COM2 Option RS485 (half duplex, no galvanic isaaji

Pin Number Signal Pin Number Signal
1 Nc 2 Nc
3 RS485- 4 Nc*
5 Nc* 6 Nc*
7 Nc* 8 RS485+
9 GND 10 +5V (not fused)
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Table 26 — RS485 Serial Port COM2 P6 (2x5 pin)
5.12. Keyboard PS/2 Interface
The NETARM does not provide a dedicated hardwaré2 F&yboard controller. PS/2
functionality is emulated with the SPI serial inpamd output of the EP9315 processor.
Keyboard and Mouse functionality must be programnmredsoftware. A keyboard driver
sample code is available under Linux and Windows CE
PS/2 signal Processor Pin Name Pin Number
Keyboard/ SSPRX1 ul4
Mouse Data
Keyboard/ SSPTX1 V15
Mouse Clock
Table 27 — PS/2 Processor Pin Mapping
The keyboard signals are available on the MiniDtreector P3 for direct connection of a
PS/2 style keyboard or mouse. The following confidgion options are provided:
Configuration Options
Jumper Configuration Remarks
P4 Pin 1-3, 2-4 closed = Keyboard/Mouse signals on P3
Table 28 - PS/2 Configuration Options
Device Connection
The standard PS/2 connector P3 is used for direahection of either a
keyboard or a Mouse. The signals are directly catee to the CPU’s SPI
port and the PS/2 protocol (Keyboard or Mouse) naesprogrammed in
software. The Keyboard/Mouse signals are also abdél on the internal 2x5
pin header P4.
Pin Number Signal Remarks
1 KBDATA / MDATA
2 - (Boot Mode Pin BM1) do not connect
3 GND
4 +5V (not fused)
5 KBCLK / MCLK
6 - (Boot Mode Pin BMO) do not connect

Table 29 — PS/2 Connector P3 (MiniDin)
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Figure 7 - MiniDin PS/2 Connector

VA
RV

Pin Number Signal Pin Number Signal
1 KBDATA 2 KBCLK
3 P3-1 4 P3-5
5 MDATA 6 MCLK
7 BM1 / P3-2 8 BMO / P3-6
9 GND 10 +5V (not fused)

Table 30 — PS/2 internal header P4 (2x5 pin)

Important Note
Do not connect the Boot Mode Pins on P3 or P4. @ka&mals may only be used by
Boot Loader Key to start the Boot Loader.
The Boot Loader Key (BOOTPLUG) shortens Pin 3 arud B3.

Important Note
Maximum cable length allowed for keyboard and mars®nection is 3 m.
Use shielded cables for maximum EMI protection.

5.13. 4x4 Keypad Interface
A 4x4 Keypad (or some simple switches) may be cotatkto the IPC/NETARM-1A Keypad

Interface Port. The Keypad port of the EP9315 msce has a hardware de-bouncing
capability included.

Pin Number Signal Remarks

ROWO

ROW1

ROW?2

ROW3

COLO

COL1

COL2

O IN[OO|OT A~ WIN [~

COL3

Table 31 - 4x4 Keypad connector P200 (1x8 pin)
A 4x4 switch array is supported on the IPC/NETARK-the EP9315 contains a 8x8 switch

array capability). If the system does not use apkdy the ROW and COL pins can be
remapped to General Purpose Input/Output (GPIG). pin
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5.14. USB Interface

The NETARM-1A features an OHCI compatible USB Hosiroller.

Device Connection
The USB interface uses two 4pin headers for the &8 channels.

VA
RV

P14 USB channel 0 P15 USB channel 1
Pin Number Signal Pin Number Signal
1 VBUS 1 VBUS
2 D- 2 D-
3 D+ 3 D+
4 GND 4 GND

5.15. Audio Interface
The NETARM is shipped with a standard AC-97 Audialec.

- AC 97 2.1 Compatible
- 20-bit Stereo Digital-to-Analog Converters
- 18-bit Stereo Analog-to-Digital Converters
- Sample Rate Converter
- Extensive Power Management Support
- Headphones Stereo Output (30 Ohms minimal headphompedance)
- Stereo Line Input

- Stereo Line Output

- Microphone Input with BIAS Voltage

Table 32 — USB Interface Connectors P14/P15 (1x4/1x4 pin)

Pin Number Signal Pin Number Signal
1 +5V analog 2 GND
(250mA max. current)
3 Mic IN 4 Mic BIAS
5 Headphones OUT R 6 Headphones OUT L
7 Line IN R 8 Line IN L
9 Line OUT R 10 Line OUT L

5.16. Ethernet Interface
The Ethernet interface features two LED’s (yellowdagreen) integrated into the RJ45
connector. The yellow LED on the front panel indésaLine Activity (flashing) and the green
LED indicates Good Link (on).
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Device Connection
The Ethernet interface uses the standard RJ45 e«dan®10 for 10@
shielded or unshielded Twisted Pair cabling.

VA
RV

Pin Number Signal Remarks

TX+

TX-

RX+

4-5 line termination

6 RX-

7-8 line termination

Table 34 — Ethernet RJ45 Connector P10

5.17. Watchdog
The watchdog timer is configurable for 100 ms d8 &.timeout. Once timed out, it may
activate the NETARM’s hardware reset or the proaes$MI line depending on the board
system register configuration.

Configuration Options

Jumper Configuration Remarks

Ji Pin 4-6 open=1.6 s
Pin 4-6 closed = 100 ms

Table 35 - Watchdog Configuration Options

The programmable logic devices on the NETARM baanal factory programmed using some
pins of the internal header J1. These pmsst not be connected by the user.

Pin Number Signal Remarks
1 TCK do not use
3 TDO do not use
5 TMS do not use
7 TDI do not use

Table 36 — Factory Programming Header J1 (2x5 pin)

The battery backup supply for the onboard Real T@tezk and SRAM must be connected to
connector P11 as follows:
(also see Table 44PC/104 Bus Connectors PA/PB, PC/PD

Pin Number Signal Remarks
1 GND
2 no connection
3 no connection (KEY)
4 Vbatt

Table 37 — External Battery Connector P11 (1x4 pin)
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The user programmable output signals STOP* and T3HR* are available on connector P12.
The signal levels are TTL compatible with maximumm® sink and 2 mA source output
current (also see Table 44 — PC/104 Bus Conneet#RB, PC/PD

<>
L

Pin Number Signal Remarks
1 GND
2 +5V max. 10 mA
3 TRIGGER*
4 STOP*

Table 38 — User Programmable Output Connector P12 (1x4 pin)

The TRIGGER* signal may be controlled by softwarebg a hardware timer, i.e. Real Time
Clock (32kHz) output.
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6 Technical Data
6.1.  Electrical Data
Important Note
Do not operate the NETARM board outside of the new@nded operating conditio
Otherwise lifetime and performance will degrade . e@ing the board outside of
absolute maximum ratings may damage the hardware.
Absolute Maximum Ratings (over free-air temperature range)
Parameter Symbol min Nom max Unit
internal power supply voltage Vcc -0.5 5.5 Vdc
isolation logic to chassis 500 Vrms
(AC, 60s, 500m a.s.l., Ta=25°C)
isolation RJ45 to logic (AC, 60s, 500m a.s.l., 150C Vrms
Ta=25°C)
isolation RJ45 to chassis (AC, 60s, 500m a.s.l., 100C Vdc
Ta=25°C)
creepage distances:
logic to chassis and PCB border 1.0 mm
logic to PC/104 mounting holes 0.5 mm
RJ45 to logic 2.5 mm
RJ45 to chassis and PCB border 2.0 mm
storage temperature range Tst -40 90 °C
Table 39 - Absolute Maximum Ratings
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Recommended Operating Conditions
Parameter Symbol min nom max
logic supply voltage Vcc 4.7¢ 5.0C 5.2 Vdc
battery backup voltage (lo=10@) Vbatt 2.7C 3.6C 3.7C Vdc
PS/2 connector (P3/P4) power load (+5V) Ips2 20C mA
operating free-air temperature range Ta 0 70 °C
(standard products IPC/NETARM-1A)
operating free-air temperature range Ta -40 85 °C
(extended range products IPC/NETARM-1AE)

Table 40 - Recommended Operating Conditions

Electrical Characteristics

(over recommended operating range, unless otherwise noted)
Parameter Symbol min typ max Unit
logic supply current Icc 0.58 0.7 A
(Vce=5.0V, Ethernet, VGA, USB keyboard)
power dissipation P 2.9 3.5 W
Vbatt loading (Vcc=0V, without SocketMemory) Ibat(off) 2.6 3.00 uA
Vbatt loading (Vcc=5V) Ibat(on) 1.6 2.0 UuA
LOWBAT* trip point 2.35 2.5 2.65 V

Table 41 - Electrical Characteristics

! During power cycles (Vcc transition), the Vbatdbcurrent may shortly rise up to 13uA.
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Switching Characteristics
(over recommended operating range, unless otherwise noted)

Parameter Symbol min nom max

processor clock (NETARM-1A commercial) Fclk 200 MHz
processor clock (NETARM-1AE industrial) Fclk 184 MHz
COM1/2 baud rate 115.2 kbaud
Watchdog timeout (short period) Tw 70 100 140 ms
Watchdog timeout (long period) Tw 1.0 1.6 2.25 s

Real Time Clock base clock RTCclk 32.768 kHz

Real Time Clock accuracy (25°C) +/-20 ppm
Real Time Clock temperature coefficient -0.04 ppm/(°C)
Real Time Clock aging +/-3  ppmlyear

Table 42 - Switching Characteristics

6.2. Mechanical Data

m | 1310 mm 10.38 mm

3.57 |mm | 276 mm
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Figure 8 - Mechanical Outline
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6.3. Hardware Revision State
This paragraph lists the different hardware revisiof the NETARM boards delivered
beginning with the first production lot. Note th@abtotyping boards are not included and must
be returned to factory for upgrade or replacemgthinformation listed in this document relies
on definitive state hardware. Therefore this infatiomn may be incompatible with the
prototyping board hardware.

Board Identification (see Product Remarks

product label) Revision

IPC/NETARM-1A #1 Original Release
IPC/NETARM-1A #2 Layout G2639R4
IPC/NETARM-1AE #1 Original Release

Table 43 — Hardware Revision State

Important Note
This document always covers the latest producti@vilisted in Table 42.
Please contact the manufacturers technical sufgranpgrade options.
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7 Software

7.1. Operating System Support
Please contact Syslogic for the current statuspafrating systems support. Most common
operating systems for the IPC/NETARM are the foltoyv

Embedded Linux
(Kernel 2.6.8.1 or 2.6.20)

Wy

Microsoft Windows CE 5.0
Microsoft" . .
LL,'[%/ Windows CE5.0 Real Time Operating System

ECOS 2.0

a@ Real Time Operating System

Syslogic does provide drivers and sample codeh®tPC/NETARM.
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9 General Remarks

9.1. Disclaimer
The content and presentation of this document bas barefully checked. No responsibility is
accepted for any errors or omissions in the doctatiem. Note that the documentation for the
products is constantly revised and improved. Thatrio change this documentation at any
time without notice is therefore reserved. Syslagigrateful for any help referring to errors or
for suggestions for improvements.

The following registered trademarks are used:

PS/2 trademarks of IBM Corporation

1’C trademark of Philips Corporation
CompactFlash trademark of SanDisk Corporation
DiskOnChip registered trademark of M-Systems LTD
PC/104 trademark of PC/104 Consortium

NETARM trademarks of Syslogic Datentechnik AG
ARM trademark of Advanced RISC Machines Corp.

9.2. Contents of this Documentation
This document addresses to system integratorsrarogers and instructed installation and
maintenance personal working with the PC/104 systierprovides information needed to
setup and program the IPC/NETARM-1A processor bmafdr complete information also the
documentation of the mounted communications andt&rds must be consulted.

9.3. Additional Products and Documents

9.3.1. Hardware Products
The following hardware products are useful togethign the NETARM processor board:
- NETARM boot loader key (CUB/BOOTPLUG-1A, part of BIDOWNKIT-1A)
- NETARM serial port cable (AT-Link cable, part of BIDOWNKIT-1A)
- PC/104 communication boards (see product catalog)
- PCJ/104 1/0 boards (see product catalog)

9.3.2. Software Products
The following software products are useful togethigh the NETARM processor board:
- IPC/CRATER-10A: Embedded Linux Distribution for NBRM boards
- IPC/WINCE-50A: Windows CE 5.0 for NETARM boards

9.3.3. Documents

The following documents amequired for correct installation and operation of the NERM
processor board:
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- DOC/CUBINST: User Documentation for FBCube Insttiba
Note : also contains the necessary information relatethé“ce”-certification
of the products
- DOC/NETARMFW: User Documentation for NETARM Firmwear
The following documents arngsefulfor additional information about PC/104 and IEE¥64.:
- PC/104 Specification Version 2.3
- |EEE 996: IEEE standard document ‘Personal CompBies Standard’
- |EEE 996.1: IEEE standard document ‘Compact Embdd@€ Modules’
- ISBN 0-929392-15-9: ‘ISA & EISA, Theory and Operati by Edward Solari
(Annabooks, San Diego)
The PC/104 Specification may be downloaded fromnkernet (see address below).
- PC/104 Consortium
www.pcl104.org
The IEEE standard documents may be ordered dirdaiipn the IEEE or any standards
document distributor (see addresses below).
- |EEE Standards Department
www.ieee.org
- Global Engineering Documents
www.global.ihs.com

9.4. Items delivered

The NETARM comes without cabling and enclosure. sehadditional items must be ordered
separately and installed according to the respectiger documentations. A standard
configuration based on the NETARM processor boardd:be as follows:
- PC/104 power supply board
- PC/104 processor board IPC/NETARM-1A
- enclosure
- Cabling for two serial ports and mouse port

Note : Mounting procedure is described in DOC/CUBINST

9.5. CE certification of the board
The IPC/NETARM conforms to the following standaridisaccordance with the
industrial environmentlass specification of the device.

EN 55022:2006:
Information technology equipment — Radio disturteaakaracteristics — Limits and methods of
measurement

EN 55024:1998 + A1:2001 + A2:2003:
Information technology equipment — Immunity chaesistics — Limits and methods of
measurements

EN 61000-6-2:2005:

Electromagnetic compatibility (EMC) Part 6-2: Ganestandards — Immunity for industrial
environments
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Note: The immunity requirements in EN 61000-6-2 lagher than those in EN 55024; by
accomplishing the generic standard EN 61000-6-Dthduct standard EN 55024 is also
accomplished.

EN 50121-3-2:2006:
Railway applications — Electromagnetic compatibiitPart 3-2: Rolling stock — apparatus

EN 55011:2007 + A2:2007:

Industrial scientific and medical (ISM) radio-freency equipment — Electromagnetic
disturbance characteristics — Limits and methods@disurement
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9.6. Installation
The installation of the NETARM board is describedtihie documentation DOC/CUBINST.
The firmware configuration and download is desdliba the appropriate firmware
documentation.

Important Note
Before applying power to the NETARM system, all ailgtd boards must be correc
configured and mounted (please consult the correipg User Documentations).

9.7. Safety Recommendations and Warnings

The product is intended for measurement, contral aommunications applications in

industrial environments. The product must be asssinbnd installed by specially trained

people. The strict observation of the assemblyiasigllation guidelines is mandatory. The use
of the product in systems in which life or healthpersons is directly dependent (e.g. life
support systems, patient monitoring systems, &crjot allowed. The use of the product in
potentially explosive atmospheres requires addii@xternal protection circuitry which is not

provided with the product. In case of uncertaintyob believed errors in the documentation
please immediately contact the manufacturer. Douset or install the product if you are in
doubt. In any case of misuse of the product, tlee isssolely liable for the consequences.

9.8. Life Cycle Information

9.8.1. Transportation and Storage
During transportation and storage the product nesin its original packing. The original
packing contains an antistatic bag and shock-abspmnaterial. It is recommended, to keep
the original packing in case of return of the prctdio the factory for repair. Note that the
packing is recyclable.

9.8.2. Assembly and Installation
Observe the EMI-precautions against static dis@ha@arefully read the assembly and
installation documentation (Document DOC/CUBINSEfdre unpacking the product. Make
sure that you have all the necessary items reasjugling all the small parts). Follow the
assembly guidelines in DOC/CUBINST strictly. Noteat deviations from the installation
guidelines may result in degraded operational béiig or in unfavourable EM-radiation or
EM-susceptibility.
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9.8.3. Operation
The operating environment must guarantee the emviemtal parameters (temperature, power
supply, etc.) specified in the technical specifimatsection of the product manual. The main
functionality of the IPC system is defined by thpplication programs running on the
processor board. The application programs are adt qf the delivery by Syslogic but are
defined, developped and tested by the customer system-integrator for each specific
application. Refer to the respective documentdtiomore information.

9.8.4. Maintenance and Repair
The IPC system features error- and malfunctionaliete circuitry. Diagnostic information
gathered is transferred to the applications soffwelnere it can be used. In the rare case of a
module hardware-failure or malfunction, the complebard should be exchanged. The faulty
board must be returned to the factory for repdiease use whenever possible the original
packing for return of the product (EMI and mechahprotection).

9.8.5. Disposal
At the end of the lifespan the IPC products musptmperly disposed. IPC products contain a
multitude of elements and must be disposed likeprder parts. Some of the IPC products
contain batteries which should be properly disposed
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10 Manufacturer Information

10.1. Contact
Our distributors and system integrators will gladjive you any information about our
products and their use. If you want to contactrttenufacturer directly, please send a fax or
email message containing a short description ofr yapplication and your request to the
following address or use one of the informationt@chnical support request forms on our
internet homepage:

Syslogic Datentechnik AG
Tafernstrasse 28
CH-5405 Baden-Dattwil / Switzerland

Email: info@syslogic.ch

www:  http://www.syslogic.ch
Fax: +41 (0)56 200 90 50

Technical support:
support@syslogic.ch

10.2. Warranty

Our products are covered by a world-wide manufactuwarranty. The warranty period starts
at the delivery time from our official distributtw the customer. The duration of the warranty
period is specified in the respective product cagsland the offers. All products carry a job
number for identification. The manufacturing datal aleliveries are registered in a high level
Quality Management System.

The warranty covers material and manufacturingatsefell products must be returned via the
official distributor to the factory for repair oeplacement. The warranty expires immediately if
the products are damaged of operation outside ef sipecified recommended operating
conditions. The warranty also expires if the daidecor job number listed on the product is
altered or rendered unintelligible. The warrantyesionot include damage due to errors in
firmware or software delivered with the products.
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APPENDIX A - PC104 Bus Connector

YA
L/

Pin Signal Name Pin Signal Name Pin Signal Name Pin | Signal Name
Al O | IOCHCK# Bl 0 | GND
P11 P12 A2 O | sD7 B2 0 | RESETDRV
1 0O GND 1 0O GND A3 0 | SD6 B3 O +5Vv
2 O | noconnection 2 0O | +5V A4 0 | SD5 B4 | O IRQ9
3 O | noconnection 3 O  TRIGGER* A5 | O SD4 B5 O -5V (notused)
4 O | Vbatt 4 0O STOP* A6 0O | SD3 B6 0O | DRQ2
A7 O | sb2 B7 O | -12V (not used)
A8 0O | SD1 B8 O | owWS#
DO 0 GND Co 0 GND A9 0 | SDO B9 O +12V (not used)
D1 0 MEMCS16# Cl | O SBHE# A10 O | IOCHRDY B10 O | (KEY)
D2 O | 10CS16# C2 | O | LA23 All | 0O AEN B11 0O | SMEMW#
D3 0O IRQ10 C3 O | LA22 Al2 | O SA19 B12 0O HSMEMR#
D4 0O IRQ11 C4 0O | LA21 Al3 0O | SA18 B13 0O IOW#
D5 0O IRQ12 C5 0O | LA20 Al4 0O | SA17 B14 0O |IOR#
D6 0O IRQ15 C6 O | LA19 Al5 | 0O SAl16 B15| O DACK3#?2
D7 O IRQ142 Cc7 0O | LA18 Al6 | O SA15 B16| O DRQ32
D8 O DACKO#? C8 0O LA17 Al7 0O SAl4 B17 O DACKI1#?
D9 | O DRQO? C9 | O MEMR# Al18 0O SA13 B18 O DRQ12
D10 O DACK5#? Ci10 O MEMW# Al19 0O SA12 B19 0O  REFRESH#
D11 O DRQ5? C11 | O | SD8 A20 | 0O #SA1ll B20 0O | SYSCLK
D12 O | DACK6&#2 Cl12 0O |sD9 A21| 0O | SA10 B21 0O |IRQ7
D13 | O DRQ6? C13 0O SD10 A22| O SA9 B22 0O IRQ6
D14 O DACK7#? Ci14 0O SDi11 A23| O | SA8 B23 | O |IRQ5
D15 O DRQ7? Ci15 0O SDi12 A24| O | SA7 B24 O |IRQ4?
D16 | O  +5V Cl6 0O SD13 A25| O SA6 B25| O | IRQ32
D17 | O | MASTER# Cl7 0O |sDi4 A26 O @ SA5 B26 0O | DACK2#
D18 | O GND C18 0O SDi5 A27 O | SA4 B27 |, O TC
D19 | O GND C19 0O | (KEY) A28 | O | SA3 B28 0O |BALE
A29 | 0O | SA2 B29| O  +5V
A30 0O | SAl B30, O | OSC
A31 | 0O | SAO B31| O GND
A32 0O GND B32 0O GND
Table 44 — PC/104 Bus Connectors PA/PB, PC/PD
2 These pins/signals are not implemented on theNECARM PC/104 bus.
(IRQ channels 3,4,14 and DMA channels 0,1,3,5,6,7)
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Important Note
For proper operatiorall +5V and GNDpins must be connected with short,
impedance lines to the main power supply.

Important Note
Do not connect bus drivers/receivers with integtabeishold circuit to the PC/1
signals. This may disturb proper operation of tf€r™RM board or add-on boards.
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APPENDIX B - MISC.

10.3. Pulse Width Modulator

Brightness control for the TFT panel can be progreah by setting up the BRIGHT register
(see chapter 7 of EP9315 User’s Guide).

Brightness control for the Character LCD can begmammed by setting up the PWM registers
of the EP9315 chip (see chapter 24 of EP9315 U&aride).
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